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Ch 1 

Periodic Classification of Elements and Periodicity 

Defects and Improvements in Mendeleev’s Periodic Table 

Defects in Mendeleev’s periodic table 

Following are the defects in Mendeleev’s periodic table: 

1. Arrangement of elements according to atomic masses 

Mendeleev arranged elements in the periodic table in increasing order of their atomic masses.  

Mendeleev’s periodic law stated: “If elements are arranged in ascending order of their atomic 

masses, their chemical properties repeat in a periodic manner” 

2. Position of noble gases 

The group of noble gases (VIII A) was not in Mendeleev’s periodic table as these gases were not 

discovered at that time. 

3. Wrong position of elements 

Elements like Be, Mg, Ca, Sr, Ba and Zn, Cd, Hg were placed in a single vertical group, while 

according to their properties they belonged to two different categories. The same was true for so 

many other elements placed in the same vertical group. 

Improvements in Mendeleev’s periodic table 

In order to make the periodic table more useful and accurate a few improvements were made in 

Mendeleev’s periodic table: 

1. Arrangement of elements according to atomic number 

After the discovery of atomic number by Moseley in 1911, it was noticed that elements could be 

classified more satisfactorily by using their atomic numbers, rather than their atomic masses. 

The modern Periodic Law states that: “if the elements are arranged in ascending order of their 

atomic numbers, their chemical properties repeat in a periodic manner” 

2. Position of noble gases 
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Another improvement was the addition of an extra group (group VIIIA) at the extreme right of 

the periodic table. This group contains noble gases, which had not been discovered in 

Mendeleev’s time. 

Correct position of elements 

In modern periodic table, the confusion of placement of elements was removed by dividing the 

elements in two types of vertical groups, A and B. In modern periodic table, Be, Mg, Ca, Sr and 

Ba are placed in group IIA and Zn, Cd, Hg in group IIB. 

Groups and Periods 

Groups 

Definition 

Elements with similar properties are placed in vertical columns called Groups. There are eight 

groups which are usually numbered by Roman numerals I to VIII. 

Group I (Alkali metals): Li (3), Na (11), K (19), Rb (37), Cs (55), Fr (87) 

Group II (Alkaline Earth metals): Be (4), Mg (12), Ca (20), Sr (38), Ba (56), Ra (88) 

Group III (Boron family): B (5), Al (13), Ga (31), In (49), Tl (81) 

Group IV (Carbon family): C (6), Si (14), Ge (32), Sn (50), Pb (82) 

Group V (Nitrogen family): N (7), P (15), As (33), Sb (51), Bi (83) 

Group VI (Oxygen family): O (8), S (16), Se (34), Te (52), Po (84) 

Group VII (Halogens): F (9), Cl (17), Br (35), I (53), At (85) 

Group VIII (Noble gases): He (2), Ne (10), Ar (18), Kr (36), Xe (54), Rn (86) 

Transition elements are present between group II and group III. 

Each group is divided into two subgroups, designated as A and B subgroups.  

Subgroup A 

The subgroups, containing the representative or normal elements are labeled as A subgroups 

Subgroup B 

Forman Christian College (A Chartered University), Lahore, Pakistan



3 
 

Prepared by: Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lahore 

B subgroups contain less typical elements, called transition elements, and are arranged in the 

centre of the periodic table. 

Periods 

Definition 

The horizontal rows of the periodic table are called Periods. There are seven periods in the 

periodic table numbered by Arabic numerals I to VII. 

Shortest period 

The period 1 contains only two elements, hydrogen (H) and helium (He). 

Short periods 

The periods 2 and 3 contain eight elements each and are called short periods.  

1. All the elements in these periods are representative elements and belong to A subgroup. 

2. Every eighth element resembles in properties with the first element. 

3. Lithium and beryllium in the 2nd period resemble in most of their properties with sodium 

and magnesium of the 3rd period, respectively.  

4. Boron and aluminium both show oxidation state of +3, fluorine in 2nd period has close 

resemblances with chlorine of 3rd period. 

Members of 2nd period 

 

Members of 3rd period 

 

Long periods 

The periods 4 and 5 are called long periods.  

1. Each long period consists of eighteen elements. 
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2. Eight are representative elements belonging to A subgroup similar to second and third 

periods. 

3. The other ten elements, placed in the centre of the table, belong to B subgroups and are 

known as transition elements.  

4. In these periods, the repetition of properties among the elements occurs after 18 elements. 

As after 19K (having atomic number 19) the next element with similar properties is 37Rb. 

 

 

The period 6 is also a long period, which contains thirty-two elements.  

1. There are eight representative elements, ten transition elements and a new set of fourteen 

elements called Lanthanides as they start after 57La.  

2. Lanthanides have remarkably similar properties and are usually shown separately at the 

bottom of the periodic table. 

 

Lanthanides 

 

Incomplete Period 

The period 7 is incomplete so far.  

1. It contains only two normal elements 87Fr and 88Ra, ten transition elements and fourteen 

inner transition elements.  

2. The inner transition elements of this period are called Actinides, as they follow 89Ac. 

3. The actinides are also shown at the bottom of the periodic table under the Lanthanides. 

4. Due to their scarcity, the inner transition elements are also called rare earth elements. 

 

Actinides 
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Note: If you can’t learn symbols of all elements just learn starting and ending element like  

K(19)-Kr(36) 

Periodic Trends 

Atomic Size 

a. Atomic radius 

Definition 

Half of the distance between the centres of two bonded atoms of any element is the radius of the 

atom. 

Trend of atomic radius 

Down the group 

The atomic radius increases from top to bottom within a group. Reasons are: 

i. Increase in atomic number.  

ii. Increase in shielding effect due to the addition of an extra shell of electrons in each group. As 

the shielding effect increases the distance between the nucleus and the outer shell electrons 

increases and the atomic size increases. 

iii. Effective nuclear charge decreases so atomic size increases. 

Along the period 

The atomic size decreases from left to right along the period. Reasons are: 

i. The atomic number increases from left to right. 

ii. Shielding effect remains constant. The distance between the nucleus and outer shell electrons 

decreases as with the increase of atomic number the outer shell electrons are pulled closer to the 

nucleus. 

iii. Effective nuclear charge increases. 

Lanthanide contraction 
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The gradual reduction in the size of lanthanides due to the poor shielding effect of “d” and “f” 

sub-shells is called Lanthanide contraction. 

b. Ionic radius 

1. In a group of the periodic table, similar charged ions increase in size from top to bottom. 

2. Isoelectronic positive ions show a decrease in ionic radius from left to right because of 

the increasing nuclear charge.  

3. Isoelectronic negative ions of a period decrease in size from left to right. 

 

Atomic and ionic radii of alkali metals 

 

Atomic and ionic radii of halogens 

Ionization energy 

Definition 

The ionization energy of an element is the minimum quantity of energy which is required to 

remove an electron from the outermost shell of its isolated gaseous atom in its ground state. The 

ionization energy of sodium is 496 kJ mol-1. 
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Na (g)   Na+ (g) + e-             ∆Hi=496 kJ/mol 

More than one I.E. values 

Elements with greater number of electrons have more than one values of ionization energy.  

Example 

1st I.E. value 

For magnesium the first ionization energy value is the energy required to remove the first 

electron: 

Mg (g)   Mg+ (g) + e-     ∆Hi=738 kJ/mol 

2nd I.E. value 

The second ionization energy value is the energy required to remove the second electron. 

Mg+ (g)  Mg++  + e-     ∆Hi=1451 kJ/mol 

Factors affecting ionization energy 

The factors upon which the ionization energy of an atom mainly depends are: 

i. Magnitude of nuclear charge 

ii. Size of the atom 

iii. Shielding effect. 

Variation within a group 

Going down in a group, the effective nuclear charge decreases, shielding effect increases and 

size of atom increases, therefore, outer shell electrons are held with lesser force with the nucleus. 

Ionization energy decreases from top to bottom.  

Example 

In alkali metals it is easier to remove an electron from caesium atom than from lithium atom. 
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Ionization energies of alkali metals 

Variation across a period 

Across a period effective nuclear charge increases, shielding effect remains constant and size of 

atom decreases. Therefore, there is greater force of attraction between nucleus and outer shell 

electrons. Ionization energy increases along a period.  

 

Ionization energies of elements of short periods 

Ionization energy of inert gases 
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Inert gases have the highest values of ionization energy because due to complete outermost shell 

in them, the removal of electron is extremely difficult. 

Electron Affinity 

Definition 

The electron affinity is the energy released or absorbed, when an electron is added to a gaseous 

atom to form a negative ion. 

F (g) + e-  F- (g)        E.A= -337 kJ/mol 

First and second electron affinity (E.A.) values 

Energy is usually released when electronegative elements absorb the first electron and E.A. in 

such cases is expressed in negative figures, as in the case of halogens. When a second electron is 

added to a uni-negative ion, the incoming electron is repelled by the already present negative 

charge and energy is absorbed in this process. 

O (g) + e-  O- (g)     E.A1=-141 kJ/mol 

O- (g) + e-  O2- (g)    E.A2=+780 kJ/mol 

Factors affecting electron affinity 

Following are the factors affecting electron affinity: 

i. Size of the atom 

ii. Nuclear charge 

iii. Vacancies in the outermost shell.  

Relatively smaller atoms with one or two vacancies in the outermost shell show large values of 

electron affinity. 

Variation across period 

Electron affinity increases across period because effective nuclear charge increases, shielding 

effect remains constant and size of atom decreases. Therefore, electrons are held closer to the 

nucleus. 

Variation down the group 
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Going down in a group, the effective nuclear charge decreases, shielding effect increases and 

size of atom increases, therefore, outer shell electrons are held with lesser force with the nucleus. 

Electron affinity decreases from top to bottom.  

Metallic and Non-Metallic Character 

Metals 

Definition 

All the elements which have a tendency to form positive ions by losing electrons are considered 

metals. 

Properties 

1. All metals are good conductor of heat and electricity.  

2. They form basic oxides which give bases when dissolved in water. 

Na2O (s) + H2O (l)  2NaOH (aq) 

Periodic trend 

1. Metallic character increases from top to bottom in a group as the size of atom increases. 

2. Metallic character decreases from left to right in a period as the size of atom decreases. 

Halogens are least metallic 

 

Non-metals 

The elements which gain electrons and form negative ions are called non-metals.  

Properties 

1. All the gases are non-metals. 

2. Poor conductor of heat and electricity.  

3. Non-metals form acidic oxides which yield acids on dissolving in water. 

SO3 (g) + H2O (l)  2H2SO4 (aq) 

Periodic trend 

1. Non-metallic character decreases from top to bottom in a group as the atomic size 

increases.  

For example, 

In halogens fluorine is the most non-metallic element being the first member. In group 

VA nitrogen is the most non-metallic and in gaseous state as compared to bismuth which 
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is fairly metallic. In group VIA oxygen is the most non-metallic and in gaseous state 

compared to polonium which is fairly metallic. 

2. Non-metallic character increases from left to right in a period as the atomic size 

decreases. 

Melting and Boiling Points 

 

Melting and boiling points tell about the strength of forces holding atoms or molecules 

together. 

 

Variation along period 

 

Short periods 

 

1. The melting and boiling points of elements increase with the number of valence 

electrons up to group IVA and then decrease up to the noble gases.  

2. Carbon has the maximum number of binding electrons, thus, it has a very high melting 

point in diamond in which each carbon is bound to four other carbon atoms.  

3. The elements which exist as giant covalent structures have very high melting points. 

4. In group IVA, VA, VIA and VIIA the lighter elements of these group exist as small, 

covalent molecules rather than as three dimensional lattices.  

For example,  

Nitrogen, oxygen and fluorine exist as individual molecules which have very weak 

intermolecular forces between them. Their melting and boiling points are extremely low. 

 

IA and IIA 

1. The melting points of group IA elements are low because each atom in them provides 

only one electron to form a bond with other atom.  

2. Melting points of group IIA elements are considerably higher than those of group IA 

elements because each atom in them provides two binding electrons. 

 

Variation in a group 

 

IA and IIA members 

 

1. The melting and boiling points of IA and IIA group elements decrease from top to 

bottom due to the increase in their atomic sizes.  

2. The binding forces present between large sized atoms are relatively weaker as 

compared to those between smaller atoms.  
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VIIA members 

3. For elements of group VIIA, which exist in the form of molecules, the melting and 

boiling points increase down the group. Large molecules exert stronger force of attraction 

due to their higher polarizabilities. 

 

Oxidation State 

 

Definition 

 

The oxidation state of an atom in a compound is defined as the charge (with the sign) 

which it would carry in the compound. 

 

Oxidation state in ionic compounds 

 

1. In ionic compounds, it is usually the number of electrons gained or lost by the 

atom.  

2. As in the case of sodium chloride, the oxidation states of sodium and chlorine are 

+ 1 and -1, respectively.  

 

Oxidation state in covalent compounds 

 

1. In covalent compounds, oxidation state is based on the difference in their relative 

electronegativities. 

2. For example, SnCl4 is a covalent compound. The oxidation state of tin is + 4 and 

that of chlorine is -1.  

 

Oxidation state in the free state of elements  

 

The oxidation state of an element is zero in its free state. 

 

Oxidation state and group number 

 

1. The oxidation state of a typical element is directly or indirectly related to the 

group number to which the element belongs in the periodic table.  

 

IA to IVA elements 

2. The elements of group IA to IVA have the same oxidation states as their group 

numbers are. It tells about the number of valence electrons. 

For example, 
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B, Al and Ga belong to group IIIA, hence, they always show oxidation state of 

+3.  

VA elements 

3. For the elements of group VA, the oxidation states are either the number of 

electrons present in the valence shell or the number of vacancies available in these 

shells. 

4. N, P, As and Sb frequently show +3 as well as +5 oxidation states.  

VIA elements 

5. Elements of group VIA show almost similar behaviour.  

For example, 

In H2SO4, sulphur shows the oxidation state of +6, which is the number of 

electrons in its outermost shell, whereas, its oxidation state is -2 in H2S, which is 

the number of vacancies in the shell. 

VIIA elements 

6. In group VIIA elements oxidation state is mostly - 1, which is again the number 

of vacancies in their outermost shells.  

VIIIA elements 

7. Group VIIIA elements, which are also called zero group elements, usually show 

zero oxidation state because there is no vacancy in their outermost shells. 

Transition elements 

8. Transition elements also show the oxidation states equal to their group number. 

For example,  

Cu(I), Zn(II), V(V), Cr(VI) and Mn (VII).  

Due to greater number of valence electrons available in partly filled d-orbitals 

these elements usually show more than one oxidation states in their compounds. 

 

Electrical Conductance 

 

Electrical conductance of IA and IIA 

 

The electrical conductance of metals in groups IA and IIA, generally increases 

from top to bottom. 

Electrical conductance of IB 

 

Metals of group IB, which are known as coinage metals, have extraordinary high 

values of electrical conductance.  
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Electrical conductance of VIA and VIIA 

 

Groups VIA and VIIA show such low electrical conductance that they can be 

considered as nonconductors. 

 

Electrical conduction of group IVA  

1. Carbon, in the form of diamond is non-conductor because all of its 

valencies are complete.  

2. In the form of graphite, carbon is fairly good conductor because one of its 

four valence electrons is relatively free to move.  

3. The lower elements of group IVA, tin and lead, are fairly good conductors 

and their values of electrical conductivity are comparable with IA. 

Electrical conduction of transition metals 

 

In the series of transition metals, the values of electrical conductance vary so 

abruptly that no general trend can be assigned to them.  

 

 

Hydration Energy 

Definition 

 

The hydration energy is the heat absorbed or evolved when one mole of gaseous 

ions dissolve in water to give an infinitely dilute solution. 

 

H+ (g) + H2O (l)  H3O
+ (aq)  ∆Hh= -1075 kJ/mol 

 

Factor affecting hydration energy 

Hydration energies highly depend upon charge to size ratio of the ions.  

 

1. For example for group IA, charge to size ratio decreases from top to 

bottom in a group, the hydration energy also decreases in the same 

fashion.  

2. The hydration energy increases significantly by moving from left to right 

in a period as the charge to size ratio increases, as found in the metal ions 

of third period. 
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     Halides 

Definition: The binary compounds of halogens with other elements are called halides. 

Classification: On the basis of type of bonding there are three types of halides: 

 

1) Ionic halides 

2) Polymeric halides 

3) Covalent halides 

 

1) Ionic halides: Halides having ionic bond in them are called ionic halides. The metals of the 

group IA and IIA form ionic halides. 

 

Properties of Ionic halides: 

 They are hard crystalline solids. 

 They have high melting and boiling points. 

 Exist as 3-D crystal lattice structures. 

 Fluorides have the highest lattice energies due to small size of fluoride ion. 

 Soluble in water. 

 Order of melting and boiling points are: 

Fluorides>Chlorides>Bromides>Iodides. 

 

2) Polymeric halides: Those halides which have polymeric structure and have partial ionic 

bonding with layer or chain lattice. Less electropositive elements like Be, Ga and Al form 

polymeric halides. The properties of these halides are intermediate between ionic and covalent 

halides. 

 

3) Covalent halides: Halides having covalent bonds are called covalent halides. Elements of 

group IVA, VA and VIA give covalent halides. 

 

Properties of covalent halides: 

 They are mostly water soluble but less than ionic halides. 

 Some of these are gases, some are liquids and majority solids. 

 Their melting and boiling points are less than ionic halides. 

 Their physical properties are greatly influenced by size and polarizability. 

 Iodides have largest size and greater polarizability, hence, higher melting and boiling 

points. 

 

Trends in a Period: When we move from left to right in a period the percentage of covalent 

character increases and ionic character decreases. 

 

Trends in a Group: The percentage of ionic character increases down the group and covalent 

character decreases. 
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Hydrides 

Definition: The binary compounds of hydrogen with other elements are called hydrides. 

Classification of hydrides: According to the nature of bonding hydrides may be classified into 

three classes: 

1) Ionic hydrides 

2) Covalent hydrides 

3) Intermediate hydrides 

 

1) Ionic hydrides: They have ionic bonds in them. These are the hydrides of alkali and 

alkaline earth metals, except, Be and Mg. 

Properties: 

 They are white crystalline solids. 

 They have high melting and boiling points. 

 Conduct electricity in molten state. 

 

2) Covalent hydrides: These hydrides have covalent bonds in them. Elements of group 

IIIA to VIIA give covalent hydrides. 

Properties: 

 Usually exist as gases or volatile liquids. 

 They are non-conductors. 

 Dissolve in organic solvents. 

 Their bond energy depends on size and electronegativity of the element. 

 Have low melting and boiling points. 

 

3) Intermediate Hydrides: Hydrides of Be and Mg represent the class of intermediate or 

polymeric hydrides. Their properties are in between the ionic and covalent hydrides. 

They have polymeric structures and covalent nature. 

Trends in the periodic table  

Along the period: When we move from left to right the covalent character of the hydrides 

increases. 

Down the group: The ionic character of the hydrides increases down the group. 
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Oxides 

 

Definition: Binary compounds of oxygen with other elements are called oxides. 

Classification: On the basis of their acidic and basic nature they can be classified into three 

types: 

i) Basic oxides 

ii) Acidic oxides 

iii) Amphoteric oxides 

 

i) Basic Oxides:  

 Those oxides which yield bases in water are called basic oxides. These are usually 

metal oxides. 

 The elements of IA and IIA groups except Be form basic oxides.  

 They contain O2-ions which have high affinity for proton (H+) from water, thus, 

combine with proton and form OH- ions. 

 

ii) Acidic Oxides: 

 Those oxides which when dissolved in water give the acidic solution.  

 Oxides of non-metallic elements such as C, N, P and S are acidic in nature. 

 

iii) Amphoteric Oxides:  

 Those oxides which have acidic and basic character both are called 

amphoteric oxides. 

 These Oxides: 

Behave as acids towards strong bases. 

And act as bases towards strong acids. 

 Oxides of relatively less electropositive elements such as BeO, Al2O3, Bi2O3 

and ZnO are amphoteric. 

E.g.:   ZnO+H2SO4      ZnSO4+ H2O                             

ZnO + 2NaOH + H2O      Na2[Zn(OH)4] 
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Trends in the Periodic Table 

Periods: When we move from left to right in a period the oxides become more and more acidic 

in nature. 

Groups: Down the group increase in basic character of oxides is observed. 
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The Position of Hydrogen 

Position of hydrogen is still undecided because it shows similarities as well as dissimilarities 

with some groups in the periodic table. Details of it are given below: 

Similarities with group IA 

1. Like alkali metals hydrogen atom has one electron in Is sub-shell, which it can lose to 

form H+. 

2. Both hydrogen and alkali metals have a strong tendency to combine with electronegative 

elements such as halogens.  

3. Similar to alkali metals hydrogen also forms ionic compounds, which dissociate in water.  

Dissimilarities from group IA 

1. Hydrogen is a non-metal in true sense. It does not lose electron as easily as most of the 

alkali metals do.  

2. Unlike alkali metals molecular hydrogen exists in open atmosphere. 

Similarities with group VIIA 

1. Hydrogen is a gas like most of the halogens and is stable in diatomic form such as F2, Cl2 

and Br2. 

2. As required by halogens, hydrogen also needs one electron to complete its outermost 

shell. By accepting one electron hydrogen forms H- (Hydride ion) similar to F-, Cl- and 

Br- .  

3. Both hydrogen and halogens form stable ionic compounds with alkali metals.  

Dissimilarities from group VIIA 

1. By losing its only electron, hydrogen forms H+ but halogens do not form positive ions.  

2. Combining with oxygen, hydrogen forms very stable oxides while halogens lack this 

property. 

Similarities with group IVA 

1. Valence shell of hydrogen is half-filled like those of group IVA elements.  

2. Both, hydrogen and group IV elements combine with other elements through covalent 

bonding. 

3. Like carbon, hydrogen also possesses remarkable reducing properties. 

 

CuO (s) + H2O (l)  Cu (s) + H2O (l) 

SnO2 (s) + C (s)   Sn (s) + CO2 (g) 
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Dissimilarities from group IVA 

1. Carbon and silicon form long chain compounds, when their atoms combine with each 

other, while hydrogen do not form such compounds.  

2. Similarly, carbon can simultaneously form bonds with more than one elements, whereas, 

hydrogen due to having only one electron can combine with only one element at a time. 

Hydrogen is a unique element whose properties do not match exactly with any of the groups in 

the periodic table. 

Due to partial resemblance in properties with alkali metals and monovalent nature, 

hydrogen is usually placed at the top of elements in group IA. 
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Ch 2 

s-Block Elements 

 

Commercial Preparation of Sodium by Down’s Cell 

Significance 

1. Most of sodium metal is produced by the electrolysis of fused sodium chloride. 

2. The melting point of sodium chloride is 801°C some calcium chloride is added to lower 

its melting point and to permit the furnace to operate at about 600 ⁰C. 

Construction 

Anode 

In the electrolytic cell the large block of graphite at the centre is the anode, above which there is 

a dome for the collection of chlorine.  

Cathode 

The cathode is a circular bar of copper or iron which surrounds the anode but is separated from 

it by an iron screen which terminates in a gauze.  

Advantage of the arrangement 

1. The arrangement permits the electric current to pass freely 

2. Prevents sodium and chlorine from mixing after they have been set free at the electrodes 
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Diagram of Down’s Cell 

Working 

Sodium metal rises in a special compartment from which it is taken out at intervals. The cell 

produces dry chlorine and 99.9 percent pure sodium. The process is carried out at 600 °C  

Advantages 

Following are the advantages of Down’s cell: 

(a) The metallic fog is not produced 

(b) Liquid sodium can easily be collected at 600 °C 

(c) Material of the cell is not attacked by the products formed during the electrolysis. 
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Reactions in Down’s Cell 

 NaCl  Na+  + Cl- 

           At cathode: Na+ + e-  Na 

         At anode: Cl-  ½ Cl2 + 1e- 
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Commercial Preparation of Sodium Hydroxide by Diaphragm Cell 

 

Significance 

Sodium hydroxide is manufactured on a large scale by the electrolysis of aqueous solution of 

common salt in a diaphragm cell. 

Construction 

1. Cell material 

The cell is made of steel tank.  

2. Cathode 

An oblong perforated steel vessel lined inside with asbestos diaphragm serves as a cathode. It is 

provided with a constant level device to keep the vessel filled to the specified level with brine.  

3. Anode 

A graphite anode is held within the U shaped diaphragm and it projects into the salt solution.  

Working 

1. Steam blowing 

The steam is blown during the process which keeps the electrolyte warm and helps to keep the 

perforations clear. 

2. Release of gases 
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The chlorine released at the anode rises into the dome at the top while hydrogen released at the 

cathode escapes through a pipe.  

3. Collection of sodium hydroxide 

The sodium hydroxide solution slowly percholates into a catch basin. 

 

Diagram of Nelson’s cell 

Reactions taking place in Nelson’s Cell 

Anode 

When the electrolysis takes place chlorine is given off at the anode according to the following 

reaction: 

2Cl- (aq)  Cl2 (g) + 2e- 

Cathode 
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At the cathode hydrogen is discharged by the reduction of water: 

2H2O + 2e-  2OH- (aq) + H2 (g)  

The overall result of the above reactions is that the brine loses its chloride ions and the solution 

turns increasingly alkaline in cathode compartment. 

Problems During the working of the Cell 

We can face two major problems during the working of the cell. 

1. Production of hypochlorite ions 

Chlorine produced can react with hydroxide ions in cold giving hypochlorite ions. 

Cl2 (g) + 2OH- (aq)  OCl- (aq) + Cl- (aq) + H2O 

2. Release of oxygen gas 

Hydroxide ions may be attracted towards anode, where they can be discharged releasing oxygen 

gas. This oxygen gas may contaminate the chlorine and renders it impure. 

Solution to Problems 

1. Use of asbestos diaphragm 

The first problem is solved by using asbestos diaphragm. This keeps the two solutions separate 

while allowing sodium ions to move towards the cathode. This movement of ions keeps the 

current following through the external current. 

2. Leveling of solutions in compartments 
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The second problem is solved keeping the level of brine in anode compartment slightly higher 

this keeps the direction of flow of liquid toward the cathode and, thus, preventing the possibility 

of hydroxides ions to reach the anode. 

 

Output 

The solution that flows out of the cathode compartment contains: 

1. NaOH (11%)  

2. NaCl (16%) 

Processing of solution 

Evaporation of this solution crystallizes the less soluble NaCl which is filtered off the liquid left 

contains about 50% NaOH and only 1% NaCl as an impurity.  

For commercial purposes this small impurity is not important. 
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Role of Gypsum in Agriculture and Industry 

Role of Gypsum in Agriculture 

Gypsum is applied to the soil as a source of calcium and sulphur.  

i. Role of calcium 

The calcium supplied by gypsum in fertilizers is of importance in crop production in area where 

soils are subject to extensive leaching.  

ii. Role of sulphur 

 Sulphur has been recognized as an essential constituent of plants.  

 For centuries, sulphur compounds had been applied to soils because of their beneficial 

effect on plant growth.  

 Aside from serving as a constituent of protein and various other compounds in plants, 

sulphur has an influence on chlorophyll development in plant leaves.  

 Although not a constituent of chlorophyll, plants deficient in sulphur exhibit a pale green 

colour. 

 The root system of several plants has been observed to be greatly enlarged by the 

application of sulphur.  

 It has been reported that good crops are produced by the application of sulphur containing 

materials such as gypsum. 

Role of Gypsum in Industries 

i. Role of Plaster of Paris 
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Preparation of Plaster of Paris for use 

Plaster of Paris when mixed with half of its weight of water, it forms a plastic type viscous mass 

and then sets to a hard porous mass. This process is completed within 10 to 15 minutes. During 

the process expansion about 1% in volume also occurs, which fills the moulds completely and 

thus a sharp impression is achieved. 

1. Plaster of Paris is used for making plaster walls, casts of statuary, coins etc.  

2. It is used in surgery. Plaster of Paris bandages are used for holding in place fractured 

bones after they have been set.  

3. Special plasters contain Plaster of Paris and other ingredients which vary with the 

demands of the use to which they are to be put.  

Varieties of Plaster of Paris 

Two varieties of plasters are made: 

(1) Cement Plaster  

Preparation 

It is Plaster of Paris to which usually glue or other oils have been added as retarders to prolong 

the time of setting.  

(2) Hard Finish Plasters  

Preparation 
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These are made by the calcination of the anhydrous sulphate with alum or borax. These plasters 

are set very slowly but give a hard finish.  

Uses 

When mixed with wood pulp and allowed to set in the form of boards, it forms a material, much 

used in the construction of buildings as wall boards and partitions. 

Other Uses of Gypsum 

1. Gypsum is also used as filler in paper industries. 

2. Portland cement is made by strongly heating a finely powdered mixture of clay and 

limestone. The final product, known as clinker, is cooled and then ground into a very fine 

powder. During the grinding there is added about 2% of gypsum which prevents the 

cement from hardening too rapidly. The addition of gypsum increases the setting time of 

cement. 

Role of Lime in Agriculture and Industry 

Lime, (CaO) is a soft, white compound which is obtained by the thermal decomposition 

of CaCO3. 

Role of Lime in Agriculture 

Treatment of acidic soil 

Large quantities of calcium oxide are used in agriculture for neutralizing acidic soils. It 

has been found that application of lime to acidic soils increases the amount of readily 

soluble phosphorus.  

Lime-sulphur sprays 
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Calcium oxide is also used in large amounts for making lime-sulphur sprays which have a 

strong fungicidal action.  

 

Slaking of lime 

The hydroxide of calcium is obtained when the oxide of the calcium is allowed to react 

with water. The process is called slaking of lime and it is an exothermic reaction. 

 

Functions of Calcium in Plant-Growth 

i. Development of plants 

The presence of calcium is essential for the normal development of plants. The quantity 

of calcium required by different plants varies considerably.  

ii. Development of root hair 

An adequate supply of calcium appears to stimulate the development of root hair and, in 

fact, the entire root system.  

iii. Leaf development 

Calcium is also necessary for normal leaf development and tends to accumulate in leaves 

as well as in bark.  

iv. Optimum activity of microorganisms 

An adequate supply of calcium is also essential for the optimum activity of 

microorganisms that produce nitrates.  

v. Supply of available phosphorus 
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The effect of calcium on the supply of available phosphorus in the soil is of special 

significance. Soils containing sufficient calcium are slightly alkaline in nature.  

vi. Side-effects of calcium deficiency 

When a deficiency of calcium exists various substances such as aluminium and 

manganese may accumulate in plants in harmful concentrations. 

Role of Lime in Industries 

1. Refining of metals 

Large quantities of lime are used in the extraction and refining of metals.  

2. Paper, cement and leather industries 

Lime is used in paper, cement and leather industries.  

3. Glass manufacturing 

The ability of lime to react with sand at high temperature forming calcium silicate 

(CaSiO3) serves as an important basis for glass manufacture.  

4. Ceramic industry 

Lime is used in ceramic industry for producing different types of sanitary materials. 

5. Lime mortar 

Ordinary mortar, also called lime mortar, is prepared by mixing freshly prepared slaked 

lime (one volume) with sand (three or four volumes) and water to form a thick paste. This 

material when placed between the stones and bricks hardens or sets, thus binding the 

blocks firmly together. The equations for the chemical reactions which take place when 

mortar hardens are: 
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6. Refining of sugar 

Lime is also used in refining of sugar and other food products.  

7. Bleaching powder 

Lime is used in the manufacturing of bleaching powder which is used for the bleaching of 

the fabric and paper pulp.  

8. Milk of lime 

A suspension of the calcium hydroxide is called milk of lime and is used as a white-wash.  

9. Production of acetylene 

When lime is heated with coke at about 2800 °C in an electric furnace, calcium carbide is 

produced, which on hydrolysis yields acetylene (C2H2). 

 

10. Dehydrating agent 

Lime is often employed as a dehydrating agent, for example, in the preparation of 

absolute alcohol and the drying of ammonia gas. A mixture of sodium hydroxide and 

calcium hydroxide (soda lime) is often employed to remove both water and carbon 

dioxide from certain gases. 
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Chapter 3 

Group IIIA and Group IVA Elements 

Silicones 

Similarity between silicon and carbon chemistry 

Carbon forms carbon dioxide (CO2), carbon tetrachloride (CCI4), and methane (CH4), similarly 

silicon forms silicon dioxide (SiO2), silicon tetrachloride (SiCl4), and silane (SiH4).  

Chemistry of Silicones 

The silicon atom holds four methyl groups, Si(CH3)4, just as the carbon atom, C(CH3)4. If a 

compound of silicon containing chlorine atoms and methyl groups, SiCl2(CH3)2, is allowed to 

react with water, hydrogen chloride (HCI) comes out, and the silicon atoms join together through 

oxygen atoms. 

 

This is a methyl silicone. Other alkyl groups may also be substituted for the methyl groups and 

the molecular chain can be made of various lengths.  

Advantage 

By this reaction we can make synthetically the silicon oxygen chains found in the mineral 

silicates.  

Difference between silicates and silicones 

A difference between silicate and silicone is that -CH3 groups instead of oxygen atoms are joined 

to silicon as side chains in silicates.  

Properties and Uses of Silicones 

Following are the properties and uses of silicones: 
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Use as lubricants 

Some of the methyl silicones are oily liquids and they become more viscous as the chain length 

increases. They are used as lubricants, either incorporated in greases or as oils, in bearings, gears, 

etc. They are also used in hydraulic brakes and other hydraulic systems.  

Negligible change of viscosity 

silicone oil shows very small change in viscosity with change in temperature, compared with the 

behaviour of other oils of similar viscosity. If the temperature is dropped from 100 °C to 0 °C the 

viscosity of petroleum oil may increase about one hundred folds, whereas that of silicone oil will 

increase less than four folds.  

Non-oxidizable  

In the presence of air or oxygen at temperature as high as 300°C, silicone oils remain free from 

acid formation, oxidation and similar phenomena, which frequently limit the usefulness of 

petroleum products and other synthetic organic liquids.  

Rubber manufacturing and use as insulators 

Methyl silicones of high molecular mass resemble rubber and are used in making rubber like 

tubing and sheets. Silicone molecules can be made in such a way that bridges, or cross linkages 

bind one long molecule to another at several points along the chain. These compounds have 

resinous properties and are extensively used in electrical insulation.  

Water repellent 

A silicone film covers the surface and repels water like a grease film. Much of the leak of 

electricity through the moisture film on ceramic electrical insulators can be prevented by a 

silicone film; cloth, plastics, asbestos, glass, leather, and paper. Even filter paper and blotting 

paper become strongly water repellent when covered with a silicone film. 

Semiconductors 

Definition 

A semiconductor is a substance that has different resistances to the passages of an electric 

current under different circumstances. They are also called “half-conductors” 

Examples 

Elements included: 

 Germanium 
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 Selenium  

 Silicon 

Compounds included: 

 Lead sulphide 

 Silicon carbide 

 Cadmium sulphide 

 Lead telluride 

 Gallium arsenide 

 Indium antimonide. 

 

Properties of semiconductors 

Following are the properties of semiconductors: 

1. Conduction of electricity 

Semiconductors conduct electricity better than insulators, but not as well as good conductors like 

metals. How well they conduct electricity depends upon their temperature. When a metal is 

heated, its resistance increases, when a semiconductor is heated its resistance decreases. 

2. Sensitivity to light 

Semiconductors are also sensitive to light. The greater the intensity of the light that shines on 

them, the better they conduct electricity. The effects that light and heat energy have on 

semiconductors make them extremely useful. They are used in photoelectric cells and in solar 

batteries. 
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3. Effect of heat or light on conduction of electricity 

The electrons of semiconductors do not carry electric current as readily as the electrons of good 

electric conductors like metals. However, when the atoms of the material absorb heat or light, the 

electrons become less tightly bound to their atoms. They can now conduct electricity. 

4. Transistor formation 

Semiconductors may be joined with a metal or a different semiconductor. The junction between 

the different materials forms a boundary. It allows electricity to pass more properly and is used 

in transistors. Transistors are much smaller and less complicated than old-fashioned electronic 

tubes. They are used in radio, television, computers and calculators. 
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Ch 6 

Transition Elements 

Manufacture of Wrought Iron from Cast Iron 

Type of furnace  

It is manufactured from cast iron by puddling i.e. by heating cast iron in a special type of 

reverberatory furnace called puddling furnace. 

Design of puddling furnace 

1. The funance has a low roof to deflect the hot gases and flames downwards and to melt 

cast iron. 

2. The hearth of the furnace is lined with haematite (Fe2O3). 

Working 

1. The cast iron is placed on the hearth. 

2. It is melted by hot gases and stirred or puddled with long iron rods called rabbles through 

the doors to bring it in thorough contact with the lining of the hearth, i.e.Fe2O3. 

3. The haematite (Fe2O3) lining supplies oxygen, necessary for the oxidation of carbon, 

sulphur, silicon, manganese and phosphorus present in the cast iron. 

4. Oxides of carbon and sulphur, being volatile escape out at high temperature. 

 

 Chemical reactions 

3C + Fe2O3   2Fe + 3CO 

Forman Christian College (A Chartered University), Lahore, Pakistan



2 
 

Prepared by: Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lahore 

3S + 2Fe2O3   4Fe + 3SO2 

 Slag formation 

Oxides of manganese, silicon and phosphorus form slags 

3C + Fe2O3   2Fe + 3CO 

2Mn + O2   2MnO 

MnO + SiO2   MnSiO3 (Slag) 

4P + 5O2   2P2O5 

Fe2O3 + P2O5   2FePO4 (Slag) 

 Melting point of metal 

With the removal of impurities, the melting point of the metal rises and it becomes a semi-solid 

mass.  

 Further Purification 

1. Metal is taken out in the form of balls or blooms on the ends of rabbles.  

2. While still hot, these balls are subjected to hammering to squeeze out, as much of slag as 

possible.  

3. The product so obtained is known as wrought iron. 

 

Manufacture of Steel 

 

Steel can be manufactured by the following two processes: 

 

1. Open hearth process  

 

Material used 

 

Cast iron, wrought iron or steel scrap 

  

2. Bessemer’s process 

 

Material used 

 

Cast iron only 
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Other processes 

 

Some other processes are also used to prepare special type of steel from pure wrought 

iron. 

Open Hearth Process 

 

This is the most modern method for the manufacture of steel.  

 

Furnace used 

 

It is carried out in an open hearth furnace.  

 

Construction of furnace 

 

This furnace has a low roof to deflect the hot gases and flames downward to melt the 

charge.  

 

Principle used 

 

The open hearth furnace works on the regenerative principle of heat economy. 

 

Types of open hearth processes 

 

Open hearth process is of two types: 

1. Furnace with acidic lining like SiO2 is used when the impurities are Mn, Si,etc.  

2. Furnace with basic lining like dolomite (CaO, MgO) is used when the impurities are P 

and S, etc. 
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Process and chemical reactions 

1. A mixture of cast iron, scrap steel and quick lime is charged into the furnace.  

2. At about 1600 °C Si, Mn, C, S, and P are burnt out and removed according to the 

following reactions. 

 

C + ½ O2  CO 

Si + O2   SiO2 

Mn + ½ O2  MnO 

 

CO escapes in the flue gases.  

 

 Slag formation 

 

Silica (SiO2) combines with CaO, MnO and FeO to form silicates (slag) which float on 

the surface of the molten metal. 

 

SiO2 + CaO   CaSiO3 

SiO2 + MnO   MnSiO3 

SiO2 + FeO   FeSiO3 

 Other reactions 

 

Phosphorus and sulphur react with Fe2O3 to form P2O5 and SO2. 

 

2Fe2O3 + 3S   4Fe + 3SO2 
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5Fe2O3 + 6P   10 Fe + 3P2O5 

 Slag formation 

             The oxides produced react with calcium oxide to form slag again. 

P2O5 + 3CaO   Ca3(PO4)2  (Fertilizer) 

It is ground as powder and sold as a fertilizer 

SO2 + CaO   CaSO3 

 Further processing 

Samples are taken at intervals and the percentage of carbon in the steel is determined regularly. 

When this is reduced to about 0.1%, the calculated weight of ferromanganese (Fe, Mn, C) is 

added.  

Advantage of ferromanganese 

Manganese desulphurises the steel. Carbon raises the carbon contents to the required values. 

After giving time for mixing, a little more ferromanganese is added and the charge is allowed to 

run into moulds where it solidifies to ingots.  

Duration 

The whole process takes about 10 hours.  

Bessemer’s Process 

Furnace 

The furnace used in this process is called Bessemer's converter. 

Furnace design 

1. It is a pear shaped vessel made of steel plates.  

2. At the bottom the converter is provided with a number of holes through which hot air can 

be introduced.  

3. The converter is held on a central axis so that it can be tilted in any desired position for 

feeding and pouring out the finished materials.  

Working and chemical reactions 

1. Molten pig or cast iron (25 to 30 tons) from the blast furnace is fed into the converter 
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2. Hot air blast is injected through the perforated base. This oxidizes carbon, silicon, and 

manganese. 

C + ½ O2   CO 

Si + O2    SiO2 

2Mn + O2   2MnO 

 Slag formation 

The oxides form a slag of MnSiO3. 

MnO + SiO2   MnSiO3 

 

The heat evolved during the oxidation is enough to keep iron in the molten state. 

 

 Other reactions 
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CO produced burns at the mouth of the converter with a blue flame. Iron is partly oxidized to 

ferric oxide (Fe2O3) which also extracts carbon from cast iron to form CO. 

4Fe + 3O2   2Fe2O3 

Fe2O3 + 3C   2Fe + 3 CO 

Within 10 to 15 minutes the flame due to CO subsides indicating that the carbon is completely 

oxidized.  

 Addition of ferromanganese 

Ferromanganese is added to correct the proportion of carbon to obtain the desired qualities. A 

blast of air is continued for a moment to ensure thorough mixing.  

Advantage of ferromanganese 

The addition of Mn imparts increased hardness and tensile strength. 

 Removal of entrapped gases 

In order to remove entrapped bubbles of gases (blow holes), such as O2, N2, CO2, a little 

aluminum or ferrosilicon is also added. Aluminum removes nitrogen as nitride. 

2 Al + N2   2AlN 

 Collection of steel 

1. At the end of the operation, the molten steel is poured out into moulds for casting.  

2. Such castings are free from any defect. 
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Chapter 7 

Fundamental Principles of Organic Chemistry 

 

Cracking of Petroleum 

Need of Cracking 

The fractional distillation of petroleum yields only about 20% gasoline. Due to its high demand 

this supply is augmented by converting surplus supplies of less desirable petroleum fractions 

such as kerosene oil and gas oil into gasoline by a process called cracking. 

Definition 

It is defined as breaking of higher hydrocarbons having high boiling points into a variety of 

lower hydrocarbons, which are more volatile (low boiling). 

Example: 

A higher hydrocarbons CI6H34 splits according to the following reaction: 

 

In cracking C-C bonds in long chain alkane molecules are broken, producing smaller molecules 

of both alkanes and alkenes.  

Types of Cracking 

Following are the types of cracking: 

1. Thermal cracking 

2. Catalytic cracking 

3. Steam cracking 

1. Thermal Cracking 

Definition 

Breaking down of large molecules by heating at high temperature and pressure is called Thermal 

Cracking. 
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Products 

It is particularly useful in the production of unsaturated hydrocarbons such as ethene and 

propene. 

2. Catalytic Cracking 

Definition 

Higher hydrocarbons can be cracked at lower temperature (500°C) and lower pressure (2 atm), in 

the presence of a suitable catalyst. This is called catalytic cracking. 

Products 

A typical catalyst used for this purpose is a mixture of silica (SiO2) and alumina (AI2O3). 

Catalytic cracking produces gasoline of higher octane number and, therefore, this method is used 

for obtaining better quality gasoline. 

3. Steam Cracking 

Definition 

In steam cracking higher hydrocarbons in the vapour phase are mixed with steam, heated for a 

short duration to about 900 °C and cooled rapidly. 

Products 

The process is suitable for obtaining lower unsaturated hydrocarbons. 

Other Advantages of Cracking 

1. Besides increasing the yield of gasoline, cracking has also produced large amounts of 

useful by-products, such as ethene, propene, butene and benzene.  

2. These are used for manufacturing drugs, plastics, detergents, synthetic fibres, fertilizers, 

weed killers and important chemicals like ethanol, phenol and acetone. 
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Reforming 

Cause of Knocking in Engine 

The gasoline fraction present in petroleum is generally not of good quality. When it burns in an 

automobile engine, combustion can be initiated before the spark plug fires. This produces a sharp 

metallic sound called knocking which greatly reduces the efficiency of an engine. 

Importance of Octane Number 

1. The quality of a fuel is indicated by its octane number.  

2. As the octane number increases, the engine is less likely to produce knocking.  

3. Straight- chain hydrocarbons have low octane numbers and make poor fuels.  

4. Experiments have shown that isooctane or 2,2,4-trimethyl pentane burns very smoothly 

in an engine and has been arbitrarily given an octane number of 100. 

Definition 

The octane number of gasoline is improved by a process called reforming. It involves the 

conversion of straight chain hydrocarbons into branched chain by heating in the absence of 

oxygen and in the presence of a catalyst. 

Chemical Equation 

 

Catalyst Used 

Tetraethyl lead (C2H5)4Pb, is an efficient antiknock agent  
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Disadvantage of Tetraethyl lead 

Lead oxide is reduced to metallic lead which is discharged into the air through the exhaust pipe 

and causes air pollution. 
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Hybridization 

Shapes of Orbitals 

 

 

‘s’ orbital is spherical in shape around x, y and z axes. p has three lobes 

    

Lobe is along ‘x’ axes   Lobe is along ‘y’ axes     Lobe is along ‘z’ axes 

sp3 means 

one ‘s’ and three ‘p’ mix up. So, major portion of p orbitals. Therefore, shape of ‘p’ dominates. 

Ultimate shape of sp3 (1:3) after mixing.  

 

As they are four so smaller lobe inside and larger lobe outside. 

Final Shape 

 

sp2 Hybridization 
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‘s’ is spherical 

One ‘s’ and two ‘p’ sub-shells combine to give sp2 hybrid orbitals.  

Ratio 1:2 

Final Shape 

         

Smaller lobe oriented inside. Bigger lobe oriented outside. As there are three lobes so, 

 

sp Hybridization 

One ‘s’ and one ‘p’ combine to give two sp hybrid orbitals. 
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Final Shape 

Smaller lobe inside bigger lobe outside. 

 

 

 

Examples 

sp2 Hybridization 

Ethene Structure 

 

Total 

5 ϭ bonds 

1 π bond 

sp Hybridization 
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Total 

3 ϭ bonds 

2 π bonds 

sp3 Hybridization 

 

Total                                                            Total 

4 ϭ bonds                                                      7 ϭ bonds 
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Hybridization 

Definition 

Hybridization is the concept in which atomic orbitals of different energy and shape intermix to 

form a new set of orbitals of same shape and energy. 

OR 

Atomic orbitals differing slightly in energy intermix to form new orbitals, which are called 

hybrid atomic orbitals. They differ from the parent atomic orbitals in shape and possess specific 

geometry. 

Types 

There are three basic types of hybridization: 

1. sp3 

2. sp2 

3. sp 

sp3 Hybridization 

Definition 

One s and three p orbitals intermix to form a set of four equivalent sp3 hybrid orbitals. 

Examples 

CH4, C2H6, NH3 and H2O 
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Methane 

 

Energy for excitation 

Before excitation the carbon should make two covalent bonds releasing an adequate amount of 

energy. After excitation, however, it will form four covalent bonds releasing almost double the 

amount of energy. This excess energy is more than that needed to excite the carbon atom. 

Electron from 2s jumps to empty 2pz giving a total of four unpaired electrons. 

Forman Christian College (A Chartered University), Lahore, Pakistan



3 
 

Prepared by: Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lahore 

 

Explanation  

Hydrid orbitals: Four sp3 hybrid orbitals consisting of two lobes formed due to overlap 

of one s and three p orbitals. Each orbital has one larger lobe and the other smaller lobe.  

Overlap of orbitals: Each sp3 hybrid orbital combines with s orbital of hydrogen to give 

sp3-s sigma bonds. 

Geometry: Tetrahedral geometry with carbon at center. 

Bond angles: Total six bond angles of 109.5⁰.   

Total bonds: Four sigma bonds formed by the overlap of sp3 hybrid orbitals of carbon 

with 1s orbitals of four hydrogen atoms.  

Arrangement of bonds: The four C-H bonds which result from sp3-s overlap are 

directed towards the corners of a regular tetrahedron. All the four hydrogen atoms do not 

lie in the same plane. 

Faces, corners, edges: The tetrahedral structure of CH4 has four faces, four corners and 

six edges.  
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Structure of methane 

Ethane 

 

Explanation  

Hybrid orbitals: Each carbon in ethane is sp3 hybridized. The four sp3 hybrid orbitals 

are formed due to overlap of one s and three p orbitals. 

Overlap of orbitals: The two tetrahedrons of each carbon are joined together by sp3-sp3 

sigma bond. The other three sp3 orbitals of each carbon overlap with s orbital of each 

hydrogen to form sp3-s sigma bonds. 

Geometry: Each carbon is hybridized to give a tetrahedron. 

Total bonds: One sp3-sp3 sigma bond and six sp3-s sigma bonds. 

Bond angles: Bond angle in each tetrahedron is 109.5⁰. 
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Ammonia 
 

 
Explanation  

Hybrid orbitals: One s and three p orbitals of nitrogen atom hybridize to form four sp3 

hybrid atomic orbitals.  

Overlap of orbitals: Three sp3 orbitals overlap with three s-orbitals of hydrogen atoms.  

Geometry: One corner of the tetrahedron is occupied by lone pair of electrons. The other 

three corners have single electron. Shape of ammonia is a pyramidal molecule due to 

repulsion of bond pairs by lone pair of electrons. 

Total bonds: Three sigma bonds formed by sp3-s orbital overlap. 

Bond angle: The bond angle in ammonia is 107.5°.  
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Structure of ammonia 

Water  

 

Explanation 

Hybrid orbitals: 2s and three 2p orbitals of oxygen hybridize to form four sp3 hybrid 

orbitals. 

Overlap of orbitals: The sp3 orbitals overlap with s orbital of H atoms to form two 

sigma bonds.  

Geometry: The hybrid orbitals will have a tetrahedral arrangement. The two corners of 

the tetrahedron are occupied by lone pair of electrons and the other two corners by single 

electron. The molecule of water has bent or angular structure (distorted tetrahedron) 

because of the repulsion of lone pairs on bond pairs.  

Total bonds: Two sigma bonds formed by sp3-s orbital overlap. 

Bond angle: The bond angle in water is 104.5°. 

 

Structure of water 
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sp2 hybridization 

Definition 

In sp2 hybridization, one ‘s’ and two ‘p’ atomic orbitals of an atom intermix to form three 

orbitals called sp2 hybrid orbitals. 

Examples 

BF3 

Ethene (ethylene) 

 

 

Boron Trifluoride 
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Explanation 

Hybrid orbitals: One s and two 2p atomic orbitals of boron overlap to form three sp2 

hybrid orbitals. 

Overlap of orbitals: BF3 is formed by the overlap of three half-filled sp2 hybrid orbitals 

of boron with 2pz orbitals of three fluorine atoms.  

Geometry: The structure is triangular planar. 

Total bonds: Three bonds formed by sp2-2pz orbital overlap. 

Bond angle: The three bond angles are each of 120⁰. 

 

Ethene/Ethylene H2C=CH2 
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Explanation 

Hybrid orbitals: Three sp2 hybrid orbitals formed by one s and two 2p orbitals of 

carbon. 

Unhybridized orbitals: The unhybridized 2pz orbital will remain perpendicular to the 

hybridized orbitals. 

Overlap of orbitals: sp2 hybrid orbital of each carbon overlaps to give sp2-sp2 sigma 

bond and the other two sp2 orbitals overlap with 1s orbitals of hydrogen to give sp2-s 

sigma bonds. The unhybridized 2pz orbitals overlap sideways to give a π-bond.  

Geometry: Trigonal planar. 

Bond angle: The bond angle between any two sp2 hybrid orbitals is 120°.  
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Total bonds: One sp2-sp2 sigma bond and two sp2-s sigma bonds. One 2pz-2pz π-bond.  

 

Structure of ethene 

sp hybridization 

Definition 

In sp hybridization, one ‘s’ and one ‘p’ orbitals intermix to form two sp-hybrid orbitals called sp 

hybrid orbitals. 

Examples 

Ethylene, BeCl2 
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Beryllium Dichloride 

 

Explanation 

 Hybrid orbitals: One s and one p orbital of Be overlap to give two sp hybrid orbitals. 

 Overlap of orbitals: Two sp hybrid orbitals of Be atom overlap with the half-filled 3pz-

orbitals of chlorine atoms.  

 Geometry: Linear shape. 

 Total bonds: Two sp-3pz sigma bonds. 

 

Structure of Beryllium dichloride 

 Bond angle: The Cl-Be-Cl bond angle is 180°. 
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Ethyne/Acetylene HC=CH 

Hybrid orbitals: One 2s and one 2p orbitals of the carbon atom mix together to give rise 

to two degenerate sp hybridized atomic orbitals.  

Unhybridized orbitals: The unhybridized 2py and 2pz orbitals are perpendicular to the 

hybridized orbitals.  

Overlap of orbitals: Two sp hybridized carbon atoms join together to form a sigma bond 

by sp-sp overlap. The other sp orbital forms a sigma bond with 1s orbital of hydrogen 

atom. The two unhybridized p orbitals on each carbon atom overlap sideways give two π 

-bonds.  

Geometry: Linear shape. 

Total bonds: One sp-sp sigma bond and two sp-s sigma bonds. Two, 2py-2py and 2pz-

2pz, π-bonds. 

Bond angles: These orbitals have a bond angle of 180o. 
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Chapter 10 

Alkyl halides 

Comparison of SN1 and SN2 reactions 

Sr 

No

. 

SN2 SN1 

1. Name 

It is called nucleophilic substitution 

bimolecular 

Name 

It is called nucleophilic substitution 

unimolecular 

2. Number of steps 

This is a single step mechanism 
Number of steps 

This is a two step mechanism 

3. Extent 

The extent of bond formation is equal to the 

extent of bond breakage 

Extent 

The extent of bond formation is not equal 

to the extent of bond breakage 

4. Mechanism 

 

Mechanism 

                                           50% inversion 

5. As soon as the nucleophile starts attacking the 

electrophilic carbon of the substrate, the bond 

with which the leaving group is attached starts 

breaking 

The first step is the reversible ionization 

of the alkyl halide in the presence of an 

aqueous ethyl alcohol. This step provides 

a carbocation as an intermediate. In the 

second step this carbocation is attacked 

by the nucleophile to give the product 

6. Direction of attack of nucleophile 

Nucleophile attacks from the side which is 

opposite to the leaving group 

Direction of attack of nucleophile 

The intermediate carbocation is a planar 

specie allowing the nucleophile to attack 

on it from both the directions with equal 

ease 

7. Configuration of product 

100% inverted product 

Configuration of product 

50% inversion of configuration and 50% 

retention of configuration in product 

8. Hybridization 

The substrate carbon atom changes its state of hybridization from tetrahedral sp3 to planar 

sp2 for a short time 
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9. Molecularity 

Two molecules are participating in this step so 

it is called a bimolecular reaction 

Molecularity= 2 

Molecularity 

Only one molecule participates in the rate 

determining step (slow step) so it is 

unimolecular reaction.  

Molecularity=1 

10. Rate of Reaction 

Rate=k[Alkyl halide]1[Nucleophile]1 

Rate of Reaction 

Rate=k[Alkyl halide]1 

11. Order of Reaction 

1+1=2 Second order reaction 

Order of Reaction 

First order reaction 

12. Primary alkyl halides give SN2 Tertiary alkyl halides give SN1 

 Secondary alkyl halides give both SN1 and SN2 depending on conditions 
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Difference between E1 and E2 Reactions 

Sr 

No 

E1 E2 

1 It is a two step elimination reaction It is a one step elimination reaction 

2 It is unimolecular reaction It is bimolecular reaction 

3 It is carried out along with SN1 It is carried out along with SN2 

4 It is given by tertiary alkyl halides It is given by primary alkyl halides 

 Secondary alkyl halides give both E1 and E2 

5 

 

 

 Nature of the product in both the cases is an alkene 

6 Molecularity of the reaction is 1 Molecularity of the reaction is 2 

7 Rate=k[Alkyl halide] Rate=k[Alkyl halide][Base] 

8 Order of the reaction is 1 Order of the reaction is 2 

 

Common points between E1 and E2 reactions 

 In both elimination reactions a new C-C π bond is formed and a C-H bond and a C-

leaving group bond is broken. 

 In both elimination reactions a species acts as a base to remove a proton to form the new 

π bond. 

 With increase of temperature we get elimination reactions. 
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conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
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Chemistry 

Second Year 

Ch 8 

Worksheet1  

1. Convert alkene to alkane 

_____________________________________________________________________________ 

 

____________________________________________________________________________ 

2. Convert ethene to ethane 

______________________________________________________________________________
___________________________________________________________________________ 

 

___________________________________________________________________________ 

3. Convert alkyl halide to alkane 

 

______________________________________________________________________________
_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

4. Convert methyl iodide to methane 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

5. Convert 2-Bromo-butane to n-butane 
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_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

6. Convert sodium salt of a carboxylic acid to an alkane. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

7. Convert sodium propionate to ethane 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

8. Explain mechanism of Kolbe’s electrolytic method. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

9. Convert acetone to propane. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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10. Convert acetaldehyde to ethane. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Second Year 
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Worksheet2  

 

1. Convert methyl magnesium bromide to methane. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

2. Convert ethyl magnesium bromide to ethane. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

3. Give catalytic oxidation of methane. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

4. Convert methane to nitromethane. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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5. Convert methane to carbon tetrachloride. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

6. Convert alkyl halide to alkene. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

7. Convert ethyl bromide to ethene. 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

8. Convert propyl bromide to propene. 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

9. Convert alcohol to alkene. 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

10. Convert primary alcohol to alkene. 
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_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

11. Convert secondary alcohol to alkene. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

12. Convert tertiary alcohol to alkene. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

13. Convert vicinal dihalides to alkene. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

14. Convert 1,2-dibromobutane to 2-butene. 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

15. Convert disodium succinate to ethene. 
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_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

16. Convert alkyne to cis-alkene. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

17. Convert alkyne to trans-alkene. 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

18. Convert 3-Methyl-1-butene to iso pentane 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

19. Convert benzene to cyclohexane 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Chemistry 

Second Year 

Ch 8 

Worksheet 3  

 

1. Convert alkene to alkyl halide 

 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

2. Convert ethene to ethyl chloride 

 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

3. Convert propene to 2-Bromopropane 

 

_____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

4. Convert 2-methyl-1-butene to 2-Bromo-2-methyl propane 
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____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

5. Convert ethene to ethanol 

____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

6. Convert ethene to vicinal dihalide 

___________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

7. Convert ethene to halohydrin 

____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

8. Convert ethene to ethylene epoxide 

____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

9. Convert propene to propylene oxide 

____________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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1. Convert ethene to ethylene glycol. 

 

___________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

2. Convert ethene to ozonide. 

 

___________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

3. Convert ethene to formaldehyde. 

 

___________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

4. Convert ethene to polyethylene. 

 

___________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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5. Convert ethene to 2,2-Dichloro ethyl sulphide  

 

___________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

6. Convert 1,2-Dihalide to alkyne 

___________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

7. Convert 1,2-Dibromoethane to vinyl bromide 

__________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

8. Convert 1-bromo ethene to ethyne 

__________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

9. Convert tetrabromo ethane to ethyne 

 

__________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

10. Convert potassium maleate to ethyne 
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__________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

 

 

11. Convert calcium carbide to ethyne 

 

__________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

12. Convert ethyne to ethane 

 

_________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

13. Convert ethyne to 1,2-Dichloroethane 

_________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

14. Convert 1,2-Dichloroethane to 1,1,2,2- Tetrachloroethane 

________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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1. Convert ethyne to vinyl bromide 

 

________________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

2. Convert vinyl bromide to 1,1-Dibromoethane 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

3. Convert ethyne to vinyl alcohol 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

4. Convert ethyne to acetaldehyde 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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5. Convert propyne to acetone 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

6. Convert ethyne to methyl nitrile 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

7. Convert ethyne to acrylonitrile 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

8. Convert ethyne to oxalic acid. 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

9. Convert acetylene to divinyl acetylene 

 

_______________________________________________________________________ 
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______________________________________________________________________________
____________________________________________________________________________ 

 

10. Convert acetylene to chloroprene 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

11. Convert acetylene to benzene 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

12. Convert alkyne to sodium alkynide 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

13. Convert ethyne to sodium acetylide 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

14. Convert ethyne to dicopper acetylide 

 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

______________________________________________________________________________
____________________________________________________________________________ 

 

15. Convert ethyne to disilver acetylide 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

16. Convert disilver acetylide to ethyne 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

 

Chemistry 

Second Year 

Ch 9 

Worksheet 1 

 

1. Convert benzene to benzene hexachloride 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

2. Convert benzene to cyclohexane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

3. Convert cyclohexene to cyclohexane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

4. Convert 1,3-cyclohexadiene to cyclohexane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

5. Convert benzene to cyclohexane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

6. Convert cyclohexane to benzene 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

______________________________________________________________________________
____________________________________________________________________________ 

7. Convert acetylene to benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

8. Convert n-hexane to benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

9. Convert n-heptane to toluene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

Second Year 

Ch 9 

Worksheet 2 

 

1. Convert sodium benzoate to benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

2. Convert phenol to benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

3. Convert benzenesulphonic acid to benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

4. Convert bromobenzene to ethylbenzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

5. Give general pattern of reactivity of benzene towards electrophiles 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

6. Convert benzene to bromobenzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

7. Convert benzene to chlorobenzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

8. Give mechanism of halogenations of benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

9. Convert toluene to benzyl chloride 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

10. Convert toluene to benzotrichloride 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

Second Year 

Ch 9 

Worksheet 2 

1. Convert benzene to nitrobenzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

2. Give mechanism of nitration of benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

3. Convert benzene to benzene sulphonic acid 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

4. Give mechanism of sulphonation of benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

5. Give Friedel-Crafts alkylation of benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

6. Give mechanism of Friedel-Crafts alkylation of benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

7. Give Friedel-Crafts acylation of benzene 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

8. Give mechanism of Friedel-Crafts acylation of benzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

9. Convert benzene to cyclohexane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

10. Convert benzene to 1,2,3,4,5,6-hexabromocyclohexane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

11. Convert benzene to maleic anhydride 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

12. Convert benzene to maleic acid 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

13. Convert benzene to glyoxal 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

14. Convert toluene to benzoic acid 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

______________________________________________________________________________
____________________________________________________________________________ 

15. Convert ethyl benzene to benzoic acid 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

16. Convert nitrobenzene to m-chloronitrobenzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

17. Convert chlorobenzene to chloronitrobenzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

18. Convert toluene to nitrotoluene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

19. Convert toluene to dinitrotoluene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

20. Convert toluene to 2,4,6-trinitrotoluene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

21. Convert nitrobenzene to 1,3-dinitrobenzene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

Second Year 

Ch 10 

Worksheet 1 

 

2. Convert ethanol to ethyl halide 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

3. Convert alcohol to alkyl halide 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

4. Convert ethanol to ethyl bromide 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

5. Convert ethanol to ethyl chloride 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

6. Convert alkyl halide to alkyl iodide 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

7. Give mechanism of SN
2 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

8. Give mechanism of SN
1 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

9. Give mechanism of E1 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

10. Give mechanism of E2 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

11. Convert ethyl bromide to ethyl alcohol 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

12. Convert ethyl bromide to ethyl iodide 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

13. Convert ethyl bromide to propane nitrile 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

14. Convert ethyl bromide to nitroethane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

15. Convert ethyl bromide to ethyl methyl ether 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

______________________________________________________________________________
____________________________________________________________________________ 

16. Convert Ethyl bromide to ethylamine 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

Second Year 

Ch 10 

Worksheet 1 

 

1. Convert Ethyl bromide to diethyl amine 

 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

2. Convert Ethyl bromide to triethyl amine 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

3. Convert ethyl bromide to quaternary ethylammonium ion 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

4. Convert ethyl bromide to ethyl thioalcohol 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

5. Convert ethyl bromide to ethyl acetate 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

6. Convert ethyl chloride to n-butane 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

______________________________________________________________________________
____________________________________________________________________________ 

 

7. Convert n-propyl chloride to n-propane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

8. Convert methyl chloride to tetramethyl lead 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

9. Convert ethyl chloride to tetraethyl lead 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

10. Convert ethyl bromide to ethyl magnesium bromide 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

11. Convert ethyl magnesium bromide to ethane (all possible reactions that come under it) 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

12. Convert ethyl magnesium bromide to ethyl cyanide 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

13. Convert ethyl magnesium bromide to propanoic acid 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

______________________________________________________________________________
____________________________________________________________________________ 

14. Convert ethyl magnesium bromide to 1-propanol 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

Second Year 

Ch 10 

Worksheet 2 

 

1. Convert ethyl magnesium bromide to 1-butanol or convert acetaldehyde to 1-butanol. 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

2. Convert ethyl magnesium bromide to 2-methyl-2-butanol. 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

3. Convert ethyl magnesium bromide to 1-butanol. 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

 

Chemistry 

2nd Year 

Ch 11 

Worksheet 1 

 

1. Convert molasses to ethanol 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

2. Convert starch to ethanol 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

3. Convert ethanol to ethyl chloride 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

4. Convert ethanol to ethyl amine 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

5. Convert ethanol to sodium ethoxide 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

6. Convert ethanol to methane 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

7. Convert ethanol to ethyl acetate 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 11 

Worksheet 1 

 

1. Convert ethanol to acetaldehyde 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

2. Convert 2-propanol to propanone (acetone) 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

3. Convert 2-Methyl-2-Propanol 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

4. Convert ethanol to ethene 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

5. Convert ethanol to diethyl ether. 

_______________________________________________________________________ 

______________________________________________________________________________
____________________________________________________________________________ 

 

6. Convert ethanol to ethyl chloride 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

______________________________________________________________________________
____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 11 

Worksheet 2 

 

1. Convert primary alcohol to primary alkyl chloride 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert secondary alcohol to secondary alkyl chloride 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Convert tertiary alcohol to tertiary alkyl chloride 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert ethanol to iodoform 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Can methanol be converted to iodoform? Give equation. 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert benzyl chloride to phenol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

7. Convert sodium salt of benzene sulphonic acid to phenol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

8. Convert phenol to phenyl acetate 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

9. Convert phenol to benzene 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

10. Convert phenol to nitrophenol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

11. Convert phenol to 2,4,6-trinitrophenol (Picric acid) 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

12. Convert phenol to hydroxybenzenesulphonic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

 

Chemistry 

2nd Year 

Ch 11 

Worksheet 3 

 

1. Convert phenol 2,4,6-tribromophenol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert phenol to cyclohexanol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Convert phenol to hydroxybenzyl alcohol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert phenol to Bakelite 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert ethanol to sodium ethoxide 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

6. Convert ethanol to diethyl ether 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

7. Convert diethyl ether to ethanol 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 12 

Worksheet 1 

 

1. Convert methanol to formaldehyde 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert ethanol to acetaldehyde 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Convert sodium salts of formic and acetic acid to acetaldehyde 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert ethylene to acetaldehyde 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert calcium acetate to acetone 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert formaldehyde to formaldehyde cyanohydrin 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

7. Convert acetaldehyde to acetaldehyde cyanohydrin 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 12 

Worksheet 2 

 

1. Convert acetone to acetone cyanohydrin 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert acetaldehyde cyanohydrin to 2-hydroxypropanoic acid (Lactic acid) 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Convert formaldehyde to bisulphate addition product 

 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert acetaldehyde to bisulphite addition product 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert acetone to bisulphite addition product 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert acetone to acetaldehyde 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

______________________________________________________________________________
___________________________________________________________________________ 

 

7. Write mechanism to add sodium bisulphite to aldehydes and ketones 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

 

8. Convert ethanal to 3-hydroxybutanal  

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

 

9. Convert propanal 3-hydroxy-2-methyl pentanal 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

10. Convert propanone to 4-hydroxy-4-methyl-2-pentanone 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

11. Convert 3-hydroxybutanal to crotonaldehyde 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 12 

Worksheet 3 

 

1. Give mechanism of aldol condensation 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert formaldehyde to methanol and sodium salt of formic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Give mechanism of Cannizzaro’s reaction 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Give general reaction for haloform reaction 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert acetaldehyde to iodoform 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert acetone to iodoform 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

Forman Christian College (A Chartered University), Lahore, Pakistan



Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

7. Convert formaldehyde to metaformaldehyde and paraldehyde 

_____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 12 

Worksheet 4 

 

1. Give general reaction of conversion of aldehyde and ketone to condensation product 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert ethanal to ethanaloxime 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Convert propanone to propanone oxime 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert ethanal to ethanal phenylhydrazone 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert propanone to propanone phenylhydrazone 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert acetaldehyde to acetaldehyde hydrazone 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

7. Convert acetone to acetone hydrazone 

____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 12 

Worksheet 5 

 

1. Convert acetaldehyde to acetaldehyde-2,4-DNPH 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert acetone to acetone-2,4-DNPH 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Give mechanism of the reaction of ammonia derivatives 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert methanal to methanol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert ethanal to ethanol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert propanone to 2-propanol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 12 

Worksheet 6 

 

1. Give mechanism of the reduction of aldehydes and ketones with sodium borohydride 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert formaldehyde to methyl alcohol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Convert acetaldehyde to ethyl alcohol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert acetone to isopropyl alcohol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert acetaldehyde to acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert propionaldehyde to propionic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

7. Convert acetone to acetic acid 

_____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 12 

Worksheet 7 

 

1. Convert butanone to acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Give chemistry of silver mirror test 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Give chemistry of Fehling’s solution test 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Give chemistry of Benedict’s test 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 13 

Worksheet 1 

 

1. Convert primary alcohol to carboxylic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert ethanol to ethanoic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Give general reaction of conversion of alkanenitrile to carboxylic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert methyl cyanide to acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert alkyl halide to alkyl cyanide 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert general reaction for the conversion of alkyl magnesium halide to carboxylic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

7. Convert methyl magnesium bromide to acetic acid 

_____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 13 

Worksheet 2 

 

1. Convert ester to sodium salt of acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert ethyl acetate to sodium acetate 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Convert sodium salt of acetic acid to acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert symmetrical alkene to carboxylic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert 2-butene to ethanoic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert acetic acid to sodium acetate (write all possible reactions) 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

 

7. Convert acetic acid to acetyl chloride 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

8. Give mechanism of conversion of acetic acid to acetyl chloride 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

9. Convert acetic acid to ethyl acetate 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

10. Give mechanism of ester formation 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

11. Convert acetic acid to acetamide 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

12. Give mechanism of acetamide formation 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

13. Convert acetic acid to acetic anhydride 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
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14. Convert acetic acid to ethanol 

____________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

Chemistry 

2nd Year 

Ch 13 

Worksheet 3 

 

1. Convert acetic acid to ethanol 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

2. Convert acetic acid to ethane 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

3. Convert ethanol to acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

4. Convert methyl cyanide to acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

5. Convert acetylene to acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

6. Convert ethanol to acetaldehyde 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
FCCU, Lhr 

7. Convert acetaldehyde to acetic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

8. Prove the acidic and basic character of amino acids 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

9. Convert carboxylic acid to amino acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

10. Convert aldehyde to α-amino acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

11. Mention Strecker synthesis 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

12. Convert amino acid to amino ester 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

13. Convert amino acid to α-hydroxy carboxylic acid 

_______________________________________________________________________ 

______________________________________________________________________________
___________________________________________________________________________ 

14. Convert amino acid to protein 

_______________________________________________________________________ 
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Thoroughly learn uses given in every chapter of organic section. 
Purpose of these worksheets is to let student learn each reaction of organic chapters from conversion 
point of view. Teachers may ask students to mention heading of reactions along with the given 
conversions as mentioned in book. Good for preparing Long and Short Questions. Helps in memorizing 
for longer time 

Prepared By: 
Ms Khair-ul-Bariyah 
Assistant Professor (Chemistry) 
College Section 
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______________________________________________________________________________
___________________________________________________________________________ 
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Names of Elements and Electronic Configuration of Groups 

 

Alkali Metals 

 

Alkaline Earth Metals 

 

Group IIIA Elements 
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Symobols: Boron (B), Aluminium (Al), Gallium (Ga), Indium (In), Thallium (Tl) 

Group IVA Elements 

 

Group VA Elements 

 

Symbol: Nitrogen (N), Phosphorus (P). Arsenic (As), Antimony (Sb). Bismuth (Bi) 
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Group VI A Elements 

 

Group VII A Elements 

 

Symbol: Fluorine (F), Chlorine (Cl), Bromine (Br), Iodine (I), Astatine (At) 

Group VIII A Elements 
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Electronic Configuration of Three Series of d-block Elements 
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Names and Formulae of Ores 

Lithium                                                                  Sodium 

Spodumene LiAl(SiO3)2                                                 Rock salt (Halite)     NaCl 

Beryllium                                                                Chile saltpeter          NaNO3 

Beryl  Be3Al2(SiO3)4                                             Natron                       Na2CO3.H2O 

Chrysoberyl     Al2BeO4                                                           Trona                         Na2CO3.2NaHCO3.2H2O 

Strontium                                                               Borax                        Na2B4O7. 10H2O 

Strontionite      SrCO3                                                           Magnesium 

Aluminium                                                              Magnesite                 MgCO3 

Feldspar          KAlSi3O8 or K2O.Al2O3.6SiO2          Dolomite                  MgCO3.CaCO3 

Mica (Muscovite)  KH2Al3(SiO4)3                                    Carnallite                  KCl.MgCl2.6H2O 

Kaolin (Clay)     H2Al2(SiO4)2.H2O or Al2O3.2SiO2.2H2O Epsom salt    MgSO4. 7H2O           

Corundum         Al2O3                                                                Soapstone (talc)       H2Mg3(SiO3)4 

Emerald    AlF2SiO4                                                        Asbestos                   CaMg3(SiO3)4 

Gibbsite             Al2O3.3H2O or Al(OH)3                         Barium 

Bauxite   Al2O3.2H2O                                       Barite                        BaSO4 

Boron 

Borax or Tincal  Na2B4O7.10H2O                              Aluminium 

Colemanite         Ca2B6O11. 5H2O                             Cryolite                    Na3AlF6 

Orthoboric acid   H3BO3                                                              Diaspore                   Al2O3.H2O or AlO(OH) 

Phosphorus                                                               Sulphur 

Impure calcium phosphate   Ca3(PO4)2                             Galena                      PbS 

Apatite                                 Ca5F(PO4)3                           Zinc blende             ZnS 

                                                                                    Cinnabar                   HgS 
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                                                                                    Stibnite                     Sb2S3 

Sulphur                                               Fluorine 

Copper pyrite                 Cu2S. Fe2S3      Fluorospar                    CaF2 

Iron pyrite                      FeS2                     Cryolite                       Na3AlF6 

Gypsum                          CaSO4                Fluoroapatite              Ca5(PO4)3F 

Heavy spar                      BaSO4 

Chlorine    Bromine 

Halite                             NaCl             Brine wells, sea water, NaBr, KBr, MgBr2 

(salt beds, brine wells, sea water)                                       Iodine 

Carnallite                       KCl.MgCl2.6H2O                         NaIO3, NaIO4 deposits in Chile brine wells 

Iron 

Magnetite    Fe3O4 

Haematite    Fe2O3 

Limonite      Fe2O3.3H2O 
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Reaction Conditions 

Chapter 8 

 Sabatier-Sendern’s reaction  Ni/200-300 ⁰C 

 Hydrogenolysis Pd/C ∆ 

 Grignard reagent: Ether/H+ 

 Nitration of alkanes: HNO3/450 ⁰C 

 Dehydrohalogenation of alkyl halides: Alc. KOH 

 Dehalogenation of vicinal dihalides: Zn/CH3OH 

 Partial hydrogenation of alkynes  cis-alkene: Pd (BaSO4) Quinoline, Trans-alkene: 

Na/liquid NH3 -33 ⁰C 

 Addition of oxygen to alkenes: ½ O2 / Ag2O/ 300 ⁰C 

 Dehydrohalogenation of vicinal dihalides: 1. Alcohol/80 ⁰C     2. Alcohol/150 ⁰C 

 Addition of halogens to alkynes: CCl4 

 Addition of ammonia to alkynes: Al2O3/300 ⁰C 

 Addition of hydrogen cyanide to alkynes: Cu2Cl2/NH4Cl/∆ 

 Formation of sodium acetylide: liq. NH3 

 Decarboxylation: NaOH/CaO/∆ 

 Clemmensen: Zn-Hg/HCl 

 Wolf-Kishner: N2H4/KOH/200 ⁰C 

 Catalytic oxidation of alkanes: Cu/400 ⁰C/200 atm 

 Halogenation of alkanes: hv 

 Dehydration of Alcohols: Al2O3/340-450 ⁰C. Pri-Alcohol: 75% H2SO4/140-170 ⁰C. Sec-

Alcohol: 60% H2SO4/100 ⁰C. Tert-Alcohol: 20% H2SO4/85 ⁰C 

 Addition of sulphuric acid to alkenes: 100 ⁰C 

 Addition of halogens to alkenes: X2/CCl4 

 Hydroxylation of alkenes: Cold 1% alkaline KMnO4 

 Polymerization of alkenes: 400 ⁰C/100 atm pressure, traces of O2 (0.1%) 

 Addition of water to alkynes: HgSO4/H2SO4 

 Oxidation of alkynes/Hydroxylation of alkynes: alkaline KMnO4 

 Conversion of acetylene to divinyl acetylene: Cu2Cl2, NH4Cl 

 Conversion of acetylene to benzene: Cu-tube/300 ⁰C 
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Chapter 9 

 Dehydrogenation of cyclohexane: Pt/250 ⁰C 

 Alkane to benzene: Cr2O3+Al2O3+SiO2/500 ⁰C 

 Benzene sulphonic acid to benzene: HCl/boil 

 Halogenation of benzene: i. FeBr3 with Br2  ii. FeCl3 with Cl2 

 Nitration of benzene: HNO3/H2SO4  50-55 ⁰C 

 Alkylation of benzene/Acylation of benzene: AlCl3 

 Halogenation of benzene: hv 

 Chlorination of nitrobenzene: FeCl3 

 Nitration of toluene: 1) 2(HNO3+H2SO4)/30-40 ⁰C for o-and p-products. 

2(HNO3+H2SO4) 60-70 ⁰C for 2,4 and 2,6 products. HNO3+H2SO4/100 ⁰C 2,4,6-

trinitrotoluene 

 Acetylene to benzene: Organo-nickel catalyst/70 ⁰C 

 Sodium benzoate to benzene: CaO 

 Wurtz-Fittig reaction: Na/Ether 

 Halogenation of alkyl benzene: hv 

 Sulphonation of benzene: H2SO4/80 ⁰C, SO3/H2SO4/25 ⁰C 

 Reduction of benzene: Ni at 200 ⁰C or Pt/H3O
+ 

 Catalytic oxidation: V2O5/450 ⁰C 

 Nitration of chlorobenzene: 2(HNO3+H2SO4) 

 Nitrotoluene to m-nitrotoluene: HNO3+H2SO4/95 ⁰C 

 Simple hydrogenation of cyclohexene: Pt 
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Chapter 10 

 Ethanol to ethyl halide: ZnCl2/H
+ 

 SN1: Polar solvent 

 Wurtz synthesis: Ether 

 Alcohol to ethyl halide: Pyridine 

 β-Elimination: Alcoholic KOH 

 Grignard reagent: Ether 
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Chapter 11 

 Industrial preparation of methanol: ZnO+Cr2O3/450 ⁰C; 200 atm 

 From Molasses (Ethanol Prep.): 1) Invertase/Yeast  2)Zymase/Yeast 

 From Starch: 1)Diastase/Yeast  2)Maltase/Yeast  3) Zymase/Yeast 

 Ethanol to ethyl chloride: 1) Pyridine  2)ZnCl2  3) ThO2 

 Ethanol to acetaldehyde: K2Cr2O7/H2SO4 

 2-Methyl-2-propanol to 2-methyl propene: K2Cr2O7/H2SO4 

 Propanol to propanone: K2Cr2O7/H2SO4 

 Dehydration of alcohols: conc.H2SO4/180 ⁰C   conc. H2SO4/140 ⁰C 

 Lucas Test: ZnCl2, HCl/Heat 

 Dow’s method: NaOH, 360 ⁰C/150 atm 

 From sodium salt of benzene sulphonic acid: 320 ⁰C 

 Reduction with Zn: ∆ 

 Ether Formation: NaOH 

 Nitration of phenol: 1)25 ⁰C for o,p products 2) ∆ for picric acid 

 Bakelite: dil. Base 

 Sulphonation of phenol: ∆ 

 Hydrogenation of phenol: Ni/150 ⁰C 
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Chapter 12 

 Methanol to formaldehyde: FeO, Mo2O3/500 ⁰C 

 Dry distillation of calcium salts of acids to make acetaldehyde: Heat 

 Formaldehyde to formaldehyde cyanohydrin: NaCN/HCl 

 Ethanol to acetaldehyde: Na2Cr2O7/H2SO4/∆ 

 Ethene to acetaldehyde: PdCl2/CuCl2/H2O 

 Formaldehyde to formaldehyde cyanohydrin: NaCN/HCl Same condition for 

acetaldehyde and acetone cyanohydrins 

 Bisulphite addition product to acetaldehyde: ∆ 

 Calcium acetate to acetone: Dry distillation/heat 

 Aldol condensation: dil. NaOH 

 3-Hydroxybutanal to crotonaldehyde: dil.HCl/∆ 

 Aldol condensation: dil. NaOH 

 Cannizzaro’s reaction: 50% NaOH 

 Reaction of ammonia derivatives with aldehydes & ketones: H+ 

 Addition of alcohols to acetaldehyde: Dry HCl 

 Reduction of aldehydes & ketones: NaBH4/H3O
+ 

 Catalytic reduction: Pd, Pt, Ni 

 Oxidation of aldehydes: K2Cr2O7/H2SO4 

 Oxidation of ketones: K2Cr2O7/H2SO4 (NOT EASY) 
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Chapter 13 

 Alcohol to carboxylic acid: K2Cr2O7/H2SO4 

 Alkyl halide to alkanenitrile: Alcohol 

 Oxidative cleavage of alkenes: KMnO4/OH- 

 Amide formation: Heat 

 Partial reduction of carboxyl group to alcohol: LiAlH4 

 Alcohol to carboxylic acid: K2Cr2O7/H2SO4 

 Acetylene to carboxylic acid: 1) H2SO4/HgSO4  2) V2O5 

 α-bromoacid to amino acid: P 

 Alkanenitrile to carboxylic acid: H+ or OH- 

 Grignard reagent to carboxylic acid: Dry ether/H+ 

 Carboxylic acid to ester: H2SO4 

 Formation of acid anhydride: P2O5 

 Reduction of carboxylic acid to alkane: P 

 Hydrolysis of methyl cyanide to carboxylic acid: H2O/H+ 

 Alcohol to carboxylic acid: K2Cr2O7/H2SO4 

 Strecker synthesis: H3O
+ 

 Amino acid to α-hydroxy carboxylic acid: NaNO2/HCl 
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 QUESTION A B C D 

1 Which one of the following 

gases is used for artificial 

ripening of fruits: 

Methane Ethene Ethane Propane 

2 Newspaper can be recycled 

again and again by how many 

times: 

2 3 4 5 

3 Which of the following reagents 

will react with both aldehydes 

and ketones: 

Grignard reagent Tollen’s 

reagent 

Fehling’s 

reagent 

Benedict’s 

reagent 

4 Chile saltpeter has the chemical 

formula: 

NaNO3 KNO2 Na2B4O7 Na2CO3.H2

O 

5 Select from the following the 

one which is alcohol: 

CH3CH2OH CH3OCH3 CH3COOH CH3CH2Br 

6 Grignard reagent is reactive due 

to: 

The presence of 

halogen atom 

The presence 

of Mg atom 

The polarity 

of C-Mg 

bond 

Presence of 

Alkyl group 

 

 

7 The chief ore of aluminium is: Na3AlF6 Al2O3.2H2O Al2O3 Al2O3.H2O 

8 Which is not a calcarious 

material: 

Lime Clay Marble Marine shell 

9 The reaction between fat and 

NaOH is called: 

Esterification Hydrogenoly

sis 

Fermentatio

n 

Saponificati

on 

10 Laughing gas is chemically: NO N2O NO2 N2O4 

11 Which reagent is used to reduce 

a carboxylic group to an alcohol: 

H2/Ni H2/Pt NaBH4 LiAlH4 

12 Which is the strongest acid: HClO HClO2 HClO3 HClO4 

13 Which enzyme is not involved in 

fermentation of starch: 

 

Diastase Zymase Urease Invertase 

14 Keeping in view the size of 

atoms, which order is the correct 

one: 

Mg>Sr Ba>Mg Lu>Ce Cl>I 

15 Which compound is the most 

reactive one: 

Benzene Ethene Ethane Ethyne 

16 Acetone reacts with HCN to 

form cyanohydrins. It is an 

example of: 

Electrophilic 

addition 

Electrophilic 

substitution  

Nucleophili

c addition 

Nucleophili

c 

substitution 

17 Coordination number of Pt in 

[PtCl(NO2)(NH3)4] is: 

2 4 1 6 

Forman Christian College (A Chartered University), Lahore, Pakistan



 

2 
 

 

 

 

 

 

 QUESTION A B C D 

1 Which one is perchloric acid: HClO HClCO3 HClO2 HClO4  

2 Aldehydes react with 

hydroxylamine in acidic solution 

to give: 

An oxime Aldol Polymer Acetic acid 

3 Which of the following is a non-

typical transition element? 

Cr Mn Zn Iron 

4 Which compound show 

hydrogen bonding: 

C2H6 C2H5Cl CH3OCH3 C2H5OH 

5 Choose the correct statement: Na+ is smaller 

than Na atom 

Na+ is larger 

than Na atom 

Cl- is 

smaller than 

Cl atom 

Cl-(ion) and 

Cl(atom) are 

equal in size 

6 Which compound is the most 

reactive one: 

Benzene Ethene Ethane Ethyne 

 

 

7 Newspaper can be recycled 

again and again by how many 

times: 

2 3 4 5 

8 Which one is neutral amino acid: Lysine Histidine Valine Glutamic 

acid 

9 The name paper is derived from 

the name of which reedy plant: 

Rose Sunflower Water 

hyacinth 

Papyrus 

10 Chile saltpeter has the chemical 

formula: 

KNO2 NaNO3 Na2B4O7 Na2CO3 

11 Β-β-dichloroethyl sulphide is 

commonly known as: 

Mustard gas Laughing gas Phosphene 

gas 

Bio gas 

12 Which of the following is an 

addition polymer: 

Nylon 6,6 Polystyrene Terylene Epoxy resin 

13 When CO2 is made to react with 

ethyl magnesium iodide, 

followed by acid hydrolysis, the 

product formed is: 

 

Propane Propanal Propanol Propanoic 

acid 

14 Which of the following will 

react with Tollen’s reagent: 

CH3CHO CH3COCH3 CH3COOH CH3COC2H

5 

15 Laughing gas is chemically: NO NO2 N2O N2O4 

16 Aluminium oxide is: Acidic oxide Basic oxide Amphoteric 

oxide 

None of 

these 

17 Select the following one which 

is alcohol: 

CH3OCH3 CH3CH3 CH3CH2OH CH3Cl 
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 QUESTION A B C D 

1 Which one is perchloric acid: HClO HClO3 HClO2 HClO4 

2 Aldehydes react with 

hydroxylamine in acidic solution 

to give: 

An oxime Aldol Polymer Acetic acid 

3 Which of the following is a non-

typical transition element: 

Cr Mn Zn Iron 

4 Which compound shows 

hydrogen bonding: 

C2H6 C2H5Cl CH3OCH3 C2H5OH 

5 Choose the correct statement: Na+ is smaller 

than Na atom 

Na+ is larger 

than Na atom 

Cl- is 

smaller than 

Cl atom 

Cl- (ion) and 

Cl (atom) 

are equal in 

size 

6 Which compound is the most 

reactive one: 

Benzene Ethene Ethane Ethyne 

 

 

7 Newspaper can be recycled 

again and again by how many 

times: 

2 3 4 5 

8 Which one is neutral amino acid: Lysine Histidine Valine Glutamic 

acid 

9 The word paper is derived from 

the name of which reedy plant: 

Rose Sunflower Water 

hyacinth 

Papyrus 

10 Chile saltpeter has the chemical 

formula: 

KNO2 NaNO3 Na2B4O7 Na2CO3 

11 β-β-dichloroethyl sulphide is 

commonly known as: 

Mustard gas Laughing gas Phosphene 

gas 

Bio-gas 

12 Which of the following is an 

addition polymer: 

Nylon 6, 6 Polystyrene Terylene Epoxy resin 

13 When CO2 is made to react with 

ethyl magnesium  iodide, 

followed by acid hydrolysis, the 

product formed is: 

 

Propane Propanal Propanol Propanoic 

acid 

14 Which of the following will 

react with Tollen’s reagent: 

CH3COH CH3COCH3 CH3COOH CH3COC2H

5 

15 Laughing gas is chemically: NO NO2 N2O N2O4 

16 Select the following one which 

is alcohol: 

CH3OCH3 CH3CH3  CH3CH2OH CH3Cl 

17 Aluminium oxide is: Acidic oxide Basic oxide Amphoteric 

oxide 

None of 

these 
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 QUESTION A B C D 

1 The decrease in atomic sizes is 

not much prominent across rows 

containing elements of: 

s-block p-block d-block f-block 

2 One of the following is applied 

on walls as white-wash: 

Lime water Milk of lime Milk of 

magnesia 

Limestone 

3 Following is used in making 

fireproof clothes: 

Water glass Borax glass Kaolin Asbestos 

4 The element whose inorganic 

minerals are not much abundant 

in earth crust: 

Li N Na O 

5 The element which causes burn 

to skin that heels slowly: 

F2 Cl2 Br2 Acid 

6 Carbon atom in following is sp2-

hybridized: 

CH3CN CH=CH HCOOH CH2Cl2 

 

7 Following property of transition 

elements does not vary with a 

regular pattern: 

Binding energy Melting point Covalent 

radius 

Cationic 

radius 

8 The isomerism shown by alkanes 

is: 

Skeletal Position Geometric Metamerism 

9 Ortho,para derivatives are 

obtained by halogenations of: 

Nitrobenzene Toluene Benzaldehy

de 

Benzene 

10 Reaction of following with 

Grignard’s reagent can give p-

alcohol: 

Epoxide Peroxide Superoxide Hydrogen 

oxide 

11 Methanol can be prepared from 

hydrogenation of: 

CH3CN CH3Br HCHO CH3CHO 

12 Addition of alcohol in carbonyl 

compounds gives acetal;the 

geometry of acetal is: 

Linear Trigonal Tetrahedral Planer 

13 Molar mass of CH3COOH 

obtained by elevation of boiling 

point method  is: 

30 60 120 180 

14 Starch is a polymer of: α-D-glucose β-D-glucose α-D-

fructose 

β-D-

fructose 

15 The nitrogenous fertilizer easily 

taken up by plants is: 

Urea Ammonium 

nitrate 

Ammonia 

gas 

Ammonia 

liquid 

16 Following is better to disinfect 

water: 

Cl2 O2 O3 KMnO4 

17 The residual ash after 

incineration of industrial waste is 

disposed off in a landfill, which 

is lined with: 

Portland cement Clay and 

plastic 

Methyl 

silicone 

Stone ware 
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 QUESTION A B C D 

1 Which one of the following 

noble gases is used in 

bactericidal lamps: 

Ne Ar Kr Xe 

2 Which of the following reagent 

will react with both aldehydes 

and ketones: 

Grignard’s 

reagent 

Tollen’s 

reagent 

Fehling’s 

reagent 

Benedict’s 

reagent 

3 Percentage of carbon in steel is: 0.25 to 2.5% 0.12 to 

0.20% 

3.0 to 4.5% 2.0 to 4.5% 

4 Which compound is called a 

universal solvent: 

H2O CH3OH C2H5OH CH3OCH3 

5 How many elements are present 

in 5th period of the periodic 

table: 

32 8 18 28 

6 How many resonance structures 

of benzene are known: 

3 4 5 6 

 

7 Peroxyacetyl nitrate (PAN) is an 

irritant to human beings and it 

affects: 

Eyes Ears Stomach Nose 

8 Which of the following is not a 

fatty acid: 

Propanoic acid Acetic acid Phthalic 

acid 

Butanoic 

acid 

9 The word paper is derived from 

the name of which reedy plant: 

Rose Sunflower Papyrus Water 

Hyacinth 

10 Which one of the following does 

not belong to alkaline earth 

metals: 

Be Ra Ba Rn 

11 Mustard gas is obtained by the 

reaction of S2Cl2 with: 

Ethane Ethene Ethyne Methane 

12 The reaction between fat and 

NaOH is called: 

Esterification Hydrogenoly

sis 

Fermentatio

n 

Saponificati

on 

13 Which one of the following is 

not a nucleophile: 

H2O H2S BF3 NH3 

14 Cannizzaro’s reaction is not 

given by: 

Formaldehyde Acetaldehyd

e 

Benzaldehy

de 

Trimethylac

etaldehyde 

15 Among group VA elements, the 

most electronegative is: 

Sb N P As 

16 Pentane (C5H12)  shows how 

many chain isomers: 

2 3 4 5 

17 Tincal is a mineral of: Al Boron Silicon Carbon 
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 QUESTION A B C D 

1 Which compound will have the 

maximum repulsion with water: 

C6H6 C2H5OH CH3CH2CH

2OH 

CH3OCH3 

2 Acetamide is prepared by: Heating 

ammonium 

acetate 

Heating 

methyl 

cyanide 

Heating 

ethyl acetate 

The 

hydrolysis 

of methyl 

cyanide 

3 When sugar is treated with conc. 

H2SO4, it becomes black due to: 

Decolourization Dehydration Hydrolysis Hydration 

4 Which one of the following 

enzymes brings about the 

hydrolysis of fats: 

Urease Maltase Zymase Lipase 

5 Synthetic rubber is made by 

polymerization of: 

Chloroform Acetylene Divinyl 

acetylene 

Chloroprene 

6 Which woody raw material is 

used for the manufacture of 

paper pulp: 

Cotton Bagasse Poplar Rice straw 

 

7 Which compound is prepared by 

Stadeler’s process: 

K2Cr2O7 KMnO4 K2CrO4 K2MnO4 

8 Which of the following sulphates 

is not soluble in water: 

Sodium sulphate Potassium 

sulphate 

Zinc 

sulphate 

Barium 

sulphate 

9 Which of the following will have 

highest boiling point: 

Methanol Ethanal Propanal 2-Hexanone 

10 Which one is true about melting 

points of halogens: 

Decrease down 

the group 

Increase 

down the 

group 

Remain 

same in 

group 

First 

increase 

then 

decrease 

down the 

group 

11 Which is most difficult to 

oxidize: 

C2H5CHO CH3CHO HCHO CH3COCH3 

12 Amongst the following, the 

compound that can be most 

readily sulphonated is: 

Toluene Benzene Nitrobenzen

e 

Chlorobenz

ene 

13 Which element among the 

following belongs to Group IV 

A of the periodic table: 

 

Barium Iodine Lead Oxygen 

14 Which set of hybrid orbitals has 

planar triangular shape: 

sp3 sp sp2 dsp2 

15 The anhydride of HClO4 is: ClO3 ClO2 Cl2O5 Cl2O7 

16 For which mechanism, the first 

step involved is the same: 

E1 and E2 E2 and SN2 SN1 and E2 E1 and SN1 

17 In the purification of potable 

water the coagulant used is: 

Nickel sulphate Copper 

sulphate 

Barium 

sulphate 

Alum 
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 QUESTION A B C D 

1 The process used to improve 

quality of gasoline is called: 

Thermal cracking Reforming Steam 

cracking 

Combustion 

2 The pH of unpolluted rain water 

should be: 

5.00 5.60 6.50 7.00 

3 Alcohol obtained by 

fermentation is only up to: 

10% 12% 20% 95% 

4 Which of the following element 

has lowest ionization energy: 

Beryllium Boron Carbon Oxygen 

5 The coordination  number of Cu 

in [Cu(NH3)4]SO4 is: 

Zero Two Four Six 

6 Toluene  HNO3+H2SO4 

                       100°C 

Orthonitrotoluene m-

nitrotoluene 

p-

nitrotoluene 

2,4,6-TNT 

 

7 Which element has lowest 

melting point: 

Beryllium Magnesium Calcium Barium 

8 Which is not a calcarious 

material: 

Clay Limestone Marble Chalk 

9 Which of the following is an 

addition polymer: 

Polyester Polystyrene Nylon 6,6 Terylene 

10 Kaolin is a mineral of: Carbon Magnesium Silicon Aluminium 

11 Which of the following reagents 

will react with both aldehydes 

and ketones: 

Grignard’s 

reagent 

Tollen’s 

reagent 

Fehling’s 

reagent 

Benedict’s 

reagent 

12 Which of the following is a 

reddish-brown gas: 

N2O NO N2O5 NO2 

13 The reactivity of Grignard’s 

reagent is due to: 

 

Polarity of Mg-X 

bond 

Polarity of 

C-Mg bond 

Electronegat

ivity of 

halogen 

atom 

Presence of 

Mg atom 

14 Which is the least reactive of all 

the alkali metals: 

Li Na K Cs 

15 The catalytic oxidation of 

methane produces: 

CO+H2O CO2+H2O C+H2O CH3OH 

16 According to Lewis concept, 

ethers behave as: 

Acid Base  Solvent Nucleophile 

17 Which of the following 

statement is correct: 

Bond energy of 

F2 is less than Cl2 

Bond energy 

of F2 is less 

than I2 

Bond 

energy of 

Cl2 is less 

than F2 

Bond 

energy of 

Cl2 is less 

than Br2 
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 QUESTION A B C D 

1 Presence of a double bond in an 

organic compound is the sign of: 

Saturation Substitution Unsaturatio

n 

Halogenatio

n 

2 To avoid the formation of toxic 

compounds with chlorine which 

substance is used for disinfecting 

water: 

KMnO4 Ozone Alum Chloramine

s 

3 Cannizzaro’s reaction is given 

by: 

Acetaldehyde Formaldehyd

e 

Proapanal Propanone 

4 Point out the element which 

forms super oxide: 

Li N K C 

5 -SH functional group is called: Cyano Mercapto Nitro Carboxyl 

6 In primary alkyl halides the 

halogen atom is attached to a 

carbon which is further attached 

to how many carbon atoms: 

four Three Two One 

 

7 Which metal is used in thermite 

process: 

Iron Copper Aluminium Zinc 

8 Main pollutant of leather 

tanneries in waste water is: 

Lead Chromium Copper Iron 

9 Which woody raw material is 

used for the manufacturing of 

paper pulp: 

Cotton Bagasse Poplar Rice straw 

10 Among the elements of V A 

group which has highest 

ionization energy: 

Nitrogen Phosphorus Antimony Bismuth 

11 Which one of the following 

enzymes brings about the 

hydrolysis of fats: 

Lipase Zymase Maltase Urease 

12 Which of the following noble 

gas is used for arc welding and 

cutting: 

Helium Argon Xenon Radon 

13 Which compound will have 

maximum repulsion with H2O: 

C6H6 C2H5OH CH3-CH2-

CH2-OH 

CH3-O-CH3 

14 Which of the following form 

amphoteric oxide: 

Na Mg O Zn 

15 Which of the following can be 

used as catalyst in Friedel-Craft 

reaction: 

HNO3 NaCl BeCl2 AlCl3 

16 Banana flavor is given by the 

ester: 

Octyl acetate Amyl 

butyrate 

Amyl 

acetate 

Ethyl 

butyrate 

17 Mild steel contains carbon 

percentage: 

0.1-0.2% 0.3-0.7% 0.7-1.5% 1.6-2.0% 

 QUESTION A B C D 

1 Which of the following ion has 

maximum hydration energy: 

Li+ Na+ K+ Ca+2 

2 Which compound is called a 

universal solvent: 

H2O CH3OH C2H5OH CH3OCH3 

3 Peroxyacetylnitrate (PAN) is an Eyes Ears Stomach Nose 
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irritant to human beings and it 

affects: 

4 Which of the following is neutral 

amino acid: 

Glycine Lysine Histidine Glutamic 

acid 

5 Which halogen occurs naturally 

in a positive oxidation state: 

Fluorine Chlorine Bromine Iodine 

6 Coordination number of Pt in 

[PtCl(NO2)(NH3)4] is: 

2 4 1 6 

 

7 Phosphorus helps the growth of: Root  Leave  Stem  Seed  

8 Which of the following does not 

belong to alkaline earth metals: 

Be Ra Ba Rn 

9 Amongst the following, the 

compound that can be most 

readily sulphonated: 

Toluene Benzene 

 

Nitrobenzen

e 

Chlorobenz

ene 

10 Preparation of vegetable ghee 

involves: 

Halogenation Hydrogenati

on  

Hydroxylati

on  

Dehydrogen

ation  

11 Which of the following 

nitrogenous base is not present 

in RNA: 

Cytosine Adenine Thiamine Uracil 

12 Grignard reagent is reactive due 

to: 

The presence of 

the halogen atom 

The presence 

of Mg atom 

The polarity 

of C-Mg 

bond 

None of 

these 

13 Which acid is used in the 

manufacturing of synthetic 

polymer: 

Oxalic acid Formic acid Carbonic 

acid 

Acetic acid 

14 Which of the following has the 

highest boiling point: 

Methanal  Ethanal Propanal 2-Hexanone 

15 Which catalyst is used in contact 

process: 

Fe2O3 V2O5 SO3 Ag2O 

16 Ethers show the phenomenon of: Position 

isomerism 

Metamerism Functional 

group 

isomerism 

Cis-trans 

isomerism 

17 Which of the following element 

is not present abundantly in 

earth’s crust: 

Silicon Aluminium Sodium Oxygen 
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 QUESTION A B C D 

1 The strongest acid is: HF HBr HCl HI 

2 Orthoboric acid when heated to 

red hot gives: 

Boric anhydride Pyroboric 

acid 

Metaboric 

acid 

Tetraboric 

acid 

3 Hybridization of carbon in 

carboxyl group is: 

sp3 sp2 dsp2 sp 

4 Fungicides are the pesticides 

which: 

Control the 

growth of fungus 

Kill insects Kill plants Kill herbs 

5 Which is not calcarious material: Lime Clay Marble Marine shell 

6 Which compound is polyprotic 

acid: 

CH3COOH C6H4(OH)C

OOH 

(COOH)2 C6H5OH 

 

7 Which liquid is called wood 

spirit: 

CH3OH C2H5OH CH3COOH CH3OCH3 

8 Molecule of benzene contains: Three double 

bonds 

Two double 

bonds 

One double 

bond 

Delocalized 

π-electron 

charge 

9 How many isomers are there in 

pentane? 

6 5 3 2 

10 The highest ionization energy is 

possessed by: 

Nitrogen Phosphorus Bismuth Antimony 

11 SN1 reactions are easily given 

by: 

Primary alkyl 

halide 

Tertiary alkyl 

halide 

Secondary 

alcohols 

Primary 

alcohols 

12 Lindlar’s catalyst is: Ba[PbSO4]Quinol

ine 

Pd[PbSO4]Q

uinone 

Pd[BaSO4]

Quinoline 

Pd[BeSO4]

Quinone 

13 Newspapers can be recycled 

again and again for how many 

times? 

 

2 3 4 5 

14 Which polymer is addition 

polymer: 

Nylon 6,6 Polystyrene Terylene Epoxy resin 

15 Indicate amphoteric oxide: MgO BeO SrO CaO 

16 f-block elements are also called: Non-typical 

transition 

elements 

Outer 

transition 

elements 

Inner 

transition 

elements 

Normal 

transition 

elements 

17 The number of elements in 

fourth period of periodic table is: 

32 18 10 8 
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 QUESTION A B C D 

1 Silver mirror is given by: Aldehydes Ketones Ethers Acids 

2 Grignard reagent is reactive due 

to: 

The presence of 

Mg atom 

The presence 

of halogen 

atom 

The polarity 

of C-Mg 

bond 

C-C bond 

3 Chloroprene is used for making: Rubber Petrol Propane Liquid fuel 

4 The colour of the transition 

metal complexes is due to: 

d-d transition of 

electrons 

paramagnetic 

nature of 

transition 

elements 

Ionization Loss of s 

electrons 

5 Tincal is a mineral of: B Al Si C 

6 The basis of modern periodic 

law is: 

Electron affinity Atomic mass Ionization 

energy 

Atomic 

number 

 

7 The pH range of the acid rain is: 6.5-7 -7-6.5 less than 5 6-5.6 

8 Which is a synthetic polymer: Animal fat Cellulose Starch Polyester 

9 Methyl ketones are characterized 

by: 

Tollen’s reagent Iodoform test Benedict’s 

reagent 

Fehling 

solution 

10 Alcohol obtained by 

fermentation never exceeds: 

10% 16% 14% 95% 

11 Nitration of toluene takes place 

at: 

m-position p-position o-position Both o-

position and 

p-position 

12 The state of hybridization of 

carbon in ethene is: 

sp3 sp2 sp dsp2 

13 Which is Chile saltpeter? 

 

K2SO4 NaNO3 Na2SO4 KNO3 

14 Which catalyst is used in contact 

process: 

Fe2O3 V2O5 SO3 Ag2O 

15 Phosphorus helps the growth of: Seed Root Leaves Stem 

16 Suffix used in the naming of 

carboxylic acid is: 

-ene -al -ane -oic 

17 Which halogen is used as an 

insecticide: 

Br2 I2 Cl2 F2 
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 QUESTION A B C D 

1 Mark the correct statement: Na+ is smaller 

than Na atom 

Na+ is larger 

than Na atom 

Cl- is 

smaller than 

Cl (atom) 

Cl-(ion) and 

Cl (atom) 

are equal in 

size 

2 Which one of the following does 

not belong to alkaline earth 

metals: 

Be Ra Ba Rn 

3 Which metal is used in the 

thermite process because of its 

activity: 

Iron Copper Aluminium Zinc 

4 Among group VA elements, the 

most electronegative element is: 

Sb N P As 

5 Which noble gas is used in 

bactericidal lamps: 

Xe He Ar Kr 

6 Which of the following is a non-

typical transition element: 

Cr Mn Zn Fe 

 

7 The state of hybridization of 

carbon atom  in methane is: 

sp3 sp2 sp dsp2 

8 Preparation of vegetable ghee 

involves: 

Halogenation Hydrogenati

on 

Hydroxylati

on 

Dehydrogen

ation 

9 The conversion of n-hexane into 

benzene by heating in the 

presence of Pt is called:: 

Isomerization Aromatizatio

n 

Dealkylatio

n 

Rearrangem

ent 

10 Which one of the following is 

not a nucleophile: 

H2O H2S BF3 NH3 

11 Which enzyme is not involved in 

the fermentation of starch: 

Diastase Zymase Urease Invertase 

12 Which one of the following 

reagents will react with both 

aldehydes and ketones: 

Grignard’s 

reagent 

Tollen’s 

reagent 

Fehling’s 

solution 

Benedict’s 

reagent 

13 Cannizzaro’s reaction is not 

given by: 

 

Formaldehyde Acetaldehyd

e 

Benzaldehy

de 

Trimethyl 

acetaldehyd

e 

14 A carboxylic acid contains: A hydroxyl group A carboxyl 

group 

A hydroxyl 

and 

carboxyl 

group 

A carboxyl 

and an 

aldehydic 

group 

15 The reaction between fat and 

NaOH is called: 

Esterification Hydrogenoly

sis 

Fermentatio

n 

Saponificati

on 

16 Ammonium nitrate fertilizer is 

not used for which crop: 

Cotton Wheat Sugarcane Paddy rice 

17 Peroxyacetyl nitrate (PAN) is an 

irritant to human beings and it 

affects: 

Eyes Ears Stomach Nose 
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 QUESTION A B C D 

1 The brown gas formed when 

metal reduces HNO3 is: 

N2O5 N2O3 NO2 NO 

2 Which of the following reagents 

will react with both aldehydes 

and ketones: 

Grignard’s 

reagent 

Tollen’s 

reagent 

Fehling’s 

reagent 

Benedict’s 

reagent 

3 Which is the strongest acid: HClO HClO2 HClO3 HClO4 

4 Which of the following reacts 

with Grignard’s reagent to give 

primary alcohols: 

Epoxide Peroxide Superoxide Hydrogen 

oxide 

5 Period V in modern periodic 

table contains how many 

elements: 

32 18 10 8 

6 Synthetic rubber is made by 

polymerization of: 

Chloroform Acetylene Divinyl 

acetylene 

Chloroprene 

 

 

7 Ecosystem is a smaller unit of: Biosphere Lithosphere Atmosphere Hydrospher

e 

8 Acetic acid is manufactured by: Distillation Fermentation Ozonolysis Esterificatio

n 

9 The number of zones through 

which the charge passes in a 

rotary kiln is: 

4 3 2 5 

10 Elements of group IA are called: Alkali metals Metalloids Alkaline 

earth metals 

Coinage 

metals 

11 Vital force theory was rejected 

by: 

G.N. Lewis Friedrick 

Wohler 

Scientist of 

20th century 

Greek 

Philosopher

s 

12 The reaction between fat and 

NaOH is called: 

Esterification Hydrogenoly

sis 

Fermentatio

n 

Saponificati

on 

13 Aromatic hydrocarbons are the 

derivatives of: 

 

Normal series of 

paraffins 

Alkene Benzene Cyclohexan

e 

14 Which compound shows 

maximum hydrogen bonding 

with water: 

CH3OH C2H5OH CH3OCH3 C6H5OH 

15 Tincal is a mineral of: Al B Si C 

16 The colour of transition metal 

complexes is due to: 

d-d transitions of 

electrons 

Paramagnetic 

nature of 

transition 

elements  

Ionization Loss of s-

electrons 

17 Chile saltpeter has the chemical 

formula: 

NaNO3 KNO3 Na2B4O7 Na2CO3.H2

O 
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 QUESTION A B C D 

1 Choose the correct answer: Na+is smaller 

than Na atom 

Na+is larger 

than Na atom 

Cl-is 

smaller than 

Cl atom 

Cl-ion and 

Cl atom are 

equal in size 

2 The mineral CaSO4.2H2O has 

the general name: 

dolomite gypsum calcite Epsom salt 

3 Tincal is a mineral of: Al B Si C 

4 Oxidation of NO in air produces: N2O N2O3 N2O4 N2O5 

5 Which halogen occurs naturally 

in a positive oxidation state: 

Fluorine Chlorine Bromine Iodine 

6 Which of the following is a 

typical transition element: 

Si Y Ra Co 

 

7 In t0-butyl alcohol,the tertiary 

carbon is bonded to: 

One hydrogen 

atom 

No hydrogen 

atom 

Three 

hydrogen 

atoms 

Two 

hydrogen 

atoms 

8 Synthetic rubber is made by 

polymerization of: 

Chloroprene Chloroform Acetylene Divinyl 

acetylene 

9 During nitration of benzene,the 

active nitrating agent is: 

NO3 NO2+ 

 

NO2- HNO3 

10 For which mechanism, the first 

step involved is the same: 

E1andE2 E2andSN2 SN1andE2 E1andSN1 

11 Which compound is more 

soluble in water: 

C2H5OH C6H5OH CH3COCH3 n-hexanol 

12 The carbon atom of a carbonyl 

group is hybridized as: 

sp sp2 Sp3 dsp2 

13 Which of the following 

derivative cannot be prepared 

directly from acetic acid? 

 

Acetamide Acetyl 

chloride 

Acetic 

anhydride 

Acetic acid 

14 The reaction between fat and 

NaOH is called: 

Esterification  hydrogenolys

is 

saponificati

on 

fermentatio

n 

15 Ammonium nitrate fertilizer is 

not used for which crop: 

Paddy rice cotton wheat Sugar cane 

16 Peroxyacetylnitrate is an irritant 

to human beings and it affects: 

Eyes  Ears  Stomach  Nose  

17 Newspaper can be recycled 

again and again by how many 

times? 

2 3 4 5 

Forman Christian College (A Chartered University), Lahore, Pakistan



 

15 
 

 

 

 

 

 

 QUESTION A B C D 

1 Keeping in view the size of 

atoms, which order is correct 

one: 

Mg>Sr Ba>Mg Lu>Ce Cl>I 

2 Which of the following may 

react with alkalies: 

Be Mg Ca Sr 

3 Which lead oxide is reddish 

brown in colour: 

Pb2O PbO Pb3O4 PbO2 

4 Oxidation of NO in air produces: NO2 N2O3 N2O4 N2O5 

5 Which halogen occurs naturally 

in a positive oxidation state: 

Fluorine Chlorine Bromine Iodine 

6 Coordination number of Pt in 

[PtCl(NO2)(NH3)4] is: 

2 4 1 6 

 

7 Which is not heterocyclic 

compound: 

Pyridine Aniline Pyrrole Furan 

8 Vinyl acetylene combines with 

HCl to form: 

Polyacetylene Benzene Chloroprene Divinyl 

acetylene 

9 Amongst the following, the 

compound that can be most 

readily sulphonated: 

Toluene Benzene 

 

Nitrobenzen

e 

Chlorobenz

ene 

10 Which one is not a nucleophile: H2O H2S BF3 NH3 

11 Which enzyme is not involved in 

fermentation: 

Diastase Zymase Invertase Urease 

12 Cannizzaro’s reaction is not 

given by: 

Benzaldehyde Formaldehyd

e 

Acetaldehyd

e 

Trimethylac

etaldehyde 

13 Which acid is used in the 

manufacturing of synthetic 

polymer: 

Oxalic acid Formic acid Carbonic 

acid 

Acetic acid 

14 The nitrogen present in some 

fertilizers helps plants: 

 To fight against 

diseases 

To produce 

fat 

To produce 

protein 

To undergo 

photosynthe

sis 

15 To avoid the formation of toxic 

compounds with chlorine which 

substance is used for disinfecting 

water: 

KMnO4 O3 Alums Chloramine

s 

16 Which one of these polymers is a 

synthetic polymer: 

Animal fat Starch Cellulose Polyester 

17 Newspaper can be recycled 

again and again by how many 

times? 

2 3 4 5 
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Multiple Choice Questions  

1. During nitration of benzene the active nitrating agent is: 

a. NO3  b. NO2  c. NO2
+ d. HNO3 

2. Chlorine heptaoxide reacts with water to form: 

a. HClO b. HClO4 c. HClO3 d. HClO2 

3. Which of the following reagents will react with both aldehydes and ketones? 

a. Tollen’s reagent b. Fehling’s solution c. Grignard reagent d. Benedict solution 

4. Which ion will have maximum value of heat of hydration? 

a. Na+  b. Cs+  c. Ba+2  d. Mg+2 

5. Which is not a calcarious material: 

a. Lime b. Clay  c. Marble d. Marine shell 

6. Select from the following which one is an alcohol: 

a. CH3-O-CH3  b. CH3-CH2-OH c. CH3COOH  d. CH3-CH2-Br 

7. Laughing gas is chemically: 

a. N2O4 b. N2O2 c. N2O  d. NO 

8. Mark the correct statement: 

a. All lanthanides are present in the same group 

b. All halogens are present in the same period 

c. All alkali metals are present in the same group 

d. All the noble gases are present in the same period 

9. Elimination bimolecular reactions involve: 

a. First order kinetics b. Second order kinetics c. Third order kinetics  d. zero order 

kinetics 
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10. Which of the following is not a fatty acid: 

a. Propanoic acid b. Acetic acid  c. Phthalic acid d. Butanoic acid 

11. Formula of chloroform is: 

a. CH3Cl  b. CCl4   c. CH2Cl2   d. CHCl3 

12. Which halogen will react spontaneously with Au (s) produce Au3+: 

a. Br2  b. I2  c. Cl2  d. F2 

13. Rectified spirit contains ethyl alcohol: 

a. 80%  b. 85%  c. 90%  d. 95% 

14. The strength of binding energy of transition elements depends upon: 

a. Number of electron pair b. Number of unpaired electrons Number of neutrons d. 

Number of protons 

15. Which element forms an ion with charge +3: 

a. Be  b. Al  c. C  d. Si 

16. Ethanol can be converted into ethanoic acid by: 

a. Hydrogenation b. oxidation c. hydration d. distillation 

17. Ketones are prepared by the oxidation of: 

a. Primary alcohol b. Tertiary alcohol c. Secondary alcohol  d. All of these 

18. Hydrogen bond is strongest between the molecules of: 

a. HF  b. HCl  c. HBr  d. HI 

19. Which is not a calcarious material: 

a. Lime b. Clay  c. Marble d. Marine shell 

20. Tincal is a mineral of: 

a. Al  b. B  c. Si  d. C 

21. Which of the following sulphates is not soluble in water: 

a. sodium sulphate b. potassium sulphate  c. zinc sulphate d. barium sulphate 
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22. The electrophile in aromatic sulphonation is: 

 a. H2SO4  b. HSO4 c. SO3  d. SO3
+\ 

 23. The decrease in atomic sizes is not much prominent across rows containing        elements of: 

  a. s-block  b. p-block c. d-block d. f-block 

  24. Carbon atom in following is sp2-hybridized: 

   a. CH3CN  b) CH=CH      c. HCOOH d. CH2Cl2 

   25.  The isomerism shown by alkanes is: 

   a. Skeletal  b. Position c. Geometric d. Metamerism 

  26. Ortho, para derivatives are obtained by halogenations of: 

   a. Nitrobenzene b. Toluene c. Benzaldehyde d. Benzene 

    27. Following property of transition elements does not vary with a regular pattern: 

    a. Binding energy b. Melting point c. Covalent radius d. Cationic radius 

    28. Reaction of following with Grignard’s reagent can give p-alcohol: 

    a. Epoxide  b. Peroxide  c. Super oxide  d. Hydrogen oxide 

   29. Addition of alcohol in carbonyl compounds gives acetal;the geometry of acetal is: 

    a. Linear  b. Trigonal  c. Tetrahedral  d. Planar 

   30. Which compound is polyprotic acid: 

    a. CH3COOH b. C6H4(OH)COOH c. (COOH)2  d. C6H5OH 

    31. Alcohol obtained by fermentation never exceeds: 

    a. 10%              b. 16%   c. 14%   d) 95% 

    32. Which halogen is used as an insecticide? 

    a. Br2  b. I2   c. Cl2   d. F2 

      33. Synthetic rubber is made by polymerization of: 

   a. Chloroform b. Acetylene  c. Divinyl acetylene d. Chloroprene  
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    34. Kaolin is a mineral of: 

a. Carbon  b. Magnesium  c. Silicon  d. Aluminium 

 35. Period V in modern periodic table contains how many elements: 

a. 32   b. 18   c. 10   d. 8 
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Multiple Choice Questions 

 

1. Which one of the following is not a nucleophile: 

a. H2O  b. H2S  c. BF3  d. NH3 

      2. Which of following is a typical transition element: 

a. Sc  b. Y  c. Ra  d. Co 

     3. Chile saltpeter has the chemical formula: 

a. NaNO3 b. KNO3 c. Na2B4O7 d. Na2CO3 

     4. Ozone layer is present in range of: 

a. 0-5 km b. 10-15 km c. 15-25 km d. 25-28 km 

    5. Formula of chloroform is: 

a. CH3Cl b. CCl4  c. CH2Cl2 d. CHCl3 

   6. Laughing gas is chemically: 

a. NO  b. N2O  c. NO2  d. N2O4 

  7. Which among following oxides is amphoteric: 

a. Na2O b. MgO c. SO3  d. ZnO 

  8. Which compound is called a universal solvent: 

a. H2O  b. CH3OH c. C2H5OH d. CH3-O-CH3 

  9. Acetic acid is manufactured by: 

a. Distillation b. Fermentation  c. Ozonolysis  d. Esterification 

  10. Which is not a calcarious material: 

a. Lime b. Clay  c. Marble d. Marine shell 

  11. The electrophile in aromatic sulphonation is: 
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a. H2SO4 b. HSO4
- c. SO3  d. SO3

+ 

  12. The anhydride of HClO4 is: 

a. ClO3  b. ClO2 c. Cl2O5 d. Cl2O7 

  13. Residence time of NO in atmosphere is: 

a. 1 day b. 2 days c. 3 days d. 4 days 

  14. The state of hybridization of carbon atom in methane is: 

a. sp3  b. sp2  c. sp  d. dsp2 

  15. Tincal is a mineral of: 

a. Al  b. B  c. Si  d. C 

  16. The carbon atom of a carboxyl group is: 

a. sp hybridized b. sp2 hybridized c. sp3 hybridized d. sp3d2 hybridized 

  17. The reaction between fat and NaOH is called: 

a. Esterification b. Hydrogenolysis c. Fermentation d. Saponification 
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Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

Solved Past Papers Lahore Board 

Year 2021 

(Group 1) 

 

Question 2 

 

1. What do you know about period 6 of the periodic table. 

 

Ans: The period 6 is also a long period, which contains thirty-two elements. In this period there 

are eight representative elements, ten transition elements and a new set of fourteen elements 

called Lanthanides as they start after 57La. Lanthanides have remarkably similar properties and 

are usually shown separately at the bottom of the periodic table. 

 
 

2. Why Na+ is smaller than Na atom? 

 

Ans: First the removal of one or more electrons from a neutral atom usually results in the loss of 

the outermost shell and second, the removal of electrons causes an imbalance in proton-electron 

ratio. Due to the greater attraction of the nuclear charge, the remaining electrons of the ion are 

drawn closer to the nucleus. 

Thus, a positive ion is always smaller than the neutral atom from which it is derived. The radius 

of Na is 157pm and the radius of Na+ is 95pm. 

3. What are alkali metals? Give name of alkali metals 

 

Ans: Group 1A elements are called alkali metals. Their names are Lithium (Li), Sodium (Na), 

Potassium (K), Rubidium (Rb), Caesium (Cs), Francium (Fr). 

4. Give two differences between lithium and other alkali metals. 
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Ans: 1. Lithium is much harder and lighter than the other alkali metals. 

 

2. The lithium salts of anions with high charge density are generally less soluble in water than 

those of the other alkali metals, e.g. LiOH, LiF, Li3PO4, Li2CO3. 

5. Give chemical formulas of mica and bauxite. 
 

 

chemical, oil and other industries. Heavy duty electrical cables are made of aluminium metal. 

 

8. Give structural formulas of dinitrogen pentoxide and dinitrogen oxide. 

Ans: 

6. How would you prepare borax from colemanite? 

 

Ans: Now-a-days borax is almost exclusively obtained from calcium borate. Finely powdered 

colemanite is boiled with Na2CO3 solution, when CaCO3 precipitates out and a mixture of borax 

and sodium metaborate is formed. 

7. Give two uses of aluminium. 

 

Ans: 1. Aluminium is very-light (nearly three times less dense than iron) but posseses high 

tensile strength. These properties account for its extensive use in the transport industries, in the 

construction of aircrafts, ships and cars. 

2. It is an excellent conductor of both electricity and heat. Thus, it is used as heat exchanger in 
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9. Sulphuric acid is a dehydrating agent. Justify it. 

 

Ans: (i) With oxalic acid it forms CO2 and CO. 

(ii) With formic acid, CO is formed 

10. Write different steps involved in the manufacturing of urea. 

 

Ans: Following steps are involved in the manufacture of urea. 

i) Preparation of Hydrogen and Carbon dioxide 

ii) Preparation of Ammonia 

 

 

 

 

 

 

Ans: 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

iii) Preparation of Ammonium Carbamate 

 

iv) Preparation of Urea 

 

v) Concentration of Urea. 

 

vi) Prilling 

Forman Christian College (A Chartered University), Lahore, Pakistan



4 

Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

11. Why potassium fertilizers are important for plants? 

 

Ans: These fertilizers provide potassium to the plant or soil. Potassium is required for the 

formation of starch, sugar and the fibrous material of the plant. They increase resistance to 

diseases and make the plants strong by helping in healthy root development. They also help in 

ripening of seeds, fruits and cereals. Potassium fertilizers are especially useful for tobacco, 

coffee, potato and corn. 

12. What reaction takes place between 1 to 7 days during setting of cement? 

 

Ans: Tricalcium silicate (3CaO. SiO2) and tri-calcium aluminate (3CaO. AI2O3) get hydrolyzed 

to produce calcium hydroxide and aluminium hydroxide. The calcium hydroxide, thus formed, 

starts changing into needle-shaped crystals, which get studded in the colloidal gel and impart 

strength to it. Aluminium hydroxide, on the other hand, fills the interstices resulting in hardening 

the mass. The gel formed starts losing water partly by evaporation and sets to a hard mass. 

Question 3 

 
1. Write any two uses of bleaching powder. 

 

Ans: 1. for the laboratory preparation of chlorine and oxygen. It is also used in the manufacture 

of chloroform. 

2. as a disinfectant and in the sterilization of water. 

 

2. What is disproportionation reaction? Give one example. 

 

Ans: A reaction in which a species (molecule, atom or ion)is simultaneously oxidized and 

reduced, is called a “disproportionation reaction”. 
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The reaction is a disproportionation reaction, because the zero oxidation state of chlorine atom in 

Cl2, is converted to -1 in chloride and +1 in hypochlorite. 

3. Why HF is weaker acid than HCl? 

 

Ans: HF is a weak acid than HCl because there is strong hydrogen bonding in HF due to highest 

electronegativity of fluorine. Hydrogen atom is trapped between two fluorine atoms. As a result 

hydrogen cannot be released easily. This is not the case with HCl as weaker hydrogen bonding is 

there due to lesser electronegativity of chlorine. 

 

 

 

 

 

 

 
4. Why does tin plated iron gets rusted easily? 

 

Ans: The process of tin plating consists of dipping the clean sheet of iron in a bath of molten tin 

and then passing it through hot pair of rollers. Such plates are used in the manufacture of tin 

canes, oil containers and other similar articles. 

Tin itself is very stable and protects the metals effectively as long as its coating on the iron is 

intact. If the protective coating is damaged, then iron comes into contact with moisture. A 

galvanic cell is established in which tin acts as a cathode and iron as an anode. The electron’s 

flow from iron to tin, where they discharge H+ ions, leaving behind OH- in the solution. These 

hydroxide ions react with iron forming Fe (OH)3, which dissolves rapidly in water. From this, it 

can be concluded that plated iron gets rust more rapidly when the protective coating is damaged 

than the non-plated iron. 

5. Give the prevention of metals from corrosion. 
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Ans: Different methods are used to prevent corrosion. The simplest of them consists of 

protecting the surface of the metal from coming in direct contact with the surrounding by coating 

it with oil, paint, varnish or enamel. It can also be prevented by alloying the metals or by coating 

the metal with a thin layer of another metal. 

6. What are polycyclic aromatic hydrocarbons? Give examples. 

 

Ans: Aromatic hydrocarbons containing two or more benzene rings in their molecules are called 

Polycyclic Aromatic Hydrocarbons. They may be divided into two main classes. 

(i) Those in which benzene rings are isolated, e.g. bi phenyl,diphenylmethane, etc. 

 

 

 

 

 

 

 

 

 
(ii) Those in which the benzene rings are fused together at ortho positions so that the 

adjacent rings have a common carbon to carbon bonds, e.g. naphthalene, 

phenanthrene and anthracene. 

 

 

 

 

 

 

 

 

7. What information do we get from x-ray study of benzene? 

 

Ans: The X-ray studies of benzene have confirmed the hexagonal structure for it. These studies 

have also revealed that all the carbon and hydrogen atoms are in the same plane. All the angles 
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are of 120°. All C - C and C –H bond lengths are 1.397 ⁰A and 1.09 ⁰A, respectively. 

 

 

 

 

 

 

 

 

 

 

 

 

 
8. How does formaldehyde react with the following reagents? 

 

a. HCN b. NaHSO3 

 

 

 

 

Ans: 

 

 

 

 

 
 

9. How will you distinguish between methanal and ethanal? 

 

Ans: Ethanal gives iodoform test but methanol does not give this test. 
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10. Write any two reactions of carboxylic acids in which hydrogen atom of carboxylic 

group is involved. 

Ans: (a) Reactions Involving H Atom of the Carboxyl Group 

 

Carboxylic acids are weaker acids than mineral acids. They furnish H+ when dissolved in water. 

 

 

 

 
In the presence of water (H2O), the proton breaks away as H3O

+ ion. 
 

Reactions with Bases 

 

Carboxylic acids react with bases (NaOH, KOH) to form salts 

 

 

 

 
11. What is meant by oxidative cleavage of alkenes. Give an example. 

 

Ans: Ozone (O3) is a highly reactive allotropic form of oxygen. It reacts vigorously with alkenes 

to form unstable molozonide. It rearranges spontaneously to form an ozonide. 

 

 

 

 

 
12. Write down the mechanism of ester formation. 

Forman Christian College (A Chartered University), Lahore, Pakistan



9 

Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Ans:  
 

Question 4 
 

1. Define catalytic cracking. 

 

Ans: Higher hydrocarbons can be cracked at lower tem perature (500°C) and lower pressure (2 

atm), in the presence of a suitable catalyst. A typical catalyst used for this purpose is a mixture of 

silica (SiO2) and alumina (AI2O3). Catalytic cracking produces gasoline of higher octane number 

and, therefore, this method is used for obtaining better quality gasoline. 

2. Define homocyclic and heterocyclic compounds. 

Ans: (a) Homocyclic or Carbocyclic Compounds 

The compounds in which the ring consists of only carbon atoms, Homocyclic or carbocyclic 

compounds. Homocyclic compounds are further classified as: 
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1. Alicyclic compounds 

 

2. Aromatic compounds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Heterocyclic compounds 

 
The compounds in which the ring consists of atoms of more than one kind are called heterocyclic 

compounds or heterocycles. In heterocyclic compounds generally one or more atoms of elements 

such as nitrogen (N), oxygen (O) or sulphur (S) are present. The atom other than carbon viz, N, 

0, or S, present in the ring is called a hetero atom. 

 

 

 

 

 

 

 
3. Define hydrogenolysis. Give one example. 

 

Ans: Alkanes can also be prepared from alkyl halides using palladium-charcoal as a catalyst. 

The method is known as Hydrogenolysis (hydrogenation accompanied by bond cleavage)
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4. Why sigma bond is inert? 

 

Ans: The unreactivity of alkanes can also be explained on the basis of inertness of a ϭ-bond. In a 

ϭ-bond the electrons are very tightly held between the nuclei which makes it a very stable bond. 

A lot of energy is required to break it. Moreover the electrons present in a ϭ-bond can neither 

attack on any electrophile nor a nucleophile can attack on them. Both these facts make alkanes 

less reactive. 

5. How are cis and trans alkenes prepared from alkynes? 

 

Ans: Controlled hydrogenation of alkynes with hydrogen gas in an equimolar ratio over heated 

catalysts, gives alkenes. The catalyst is finely divided palladium supported on BaSO4 and 

poisoned by treatment with quinoline (Lindlar’s catalyst). 

 

 

 

 

 
 

A trans alkene can be obtained by treating an alkyne with Na in liquid NH3 at -33°C. 

 

 

 

 

 

 

 
6. How are tetraethyl lead and tetramethyl lead prepared? 

 

 
Ans: 
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7. Differentiate between electrophile and nucleophile. 

 

Ans: Electrophile 

 

It is a specie which attracts electrons (electron loving). The carbon atom of an alkyl group 

attached with the halogen atom and bearing a partial positive charge is called an electrophile or 

electrophilic center. An electrophile may be neutral or positively charged. 

Nucleophile 

 

Nucleophile means nucleus loving. It has an unshared electron pair available for bonding and in 

most cases it is basic in character. It may be negatively charged or neutral.  

 

 

 

 

 

 

 

 

(Mention any two as example) 

 
8. What is denaturing of alcohol? 

 

Ans: Sometimes ethanol is denatured by addition of 10% methanol to avoid its use for drinking 

purposes. Such alcohol is called methylated spirit. A small quantity of pyridine or acetone may 

also be added for this purpose. 

9. Write uses of ethanol. 

 

Ans: Ethanol is used as a solvent, as a drink and as a fuel in some countries. Moreover it is used 

in pharmaceutical preparations and as a preservative for biological specimen. 
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Solved Past Papers Lahore Board 

Year 2021 

(Group 2) 

 

Question 2 

 

1. Why the ionic radii of negative ions are larger than the size of atoms? 

 

Ans: A negative ion is always bigger than its parent atom. The reason is that addition of one or 

more electrons in the shell of a neutral atom enhances repulsion between the electrons causing 

expansion of the shell. Thus, the radius of fluorine atom (F) is 72pm and that of the fluoride ion 

(F-) is 136pm. 

2. Why is graphite a good conductor? 

 

Ans: In the form of graphite one of the four electrons of carbon is relatively free to move. That is 

why graphite is fairly a good conductor. 

3. Complete and balance the equations: 

 

 

 

 
Ans: 

 

 

 

4. Why the aqueous solution of sodium carbonate alkaline in nature? 

 

Ans: The solution of Na2CO3 in water is basic due to hydrolysis of carbonate ion. The carbonic 

acid produced is a weak acid and sodium hydroxide is a strong base so the solution is alkaline in 

nature. 

Forman Christian College (A Chartered University), Lahore, Pakistan



2 

Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

 
 

 

5. Give chemical formulas of kaolin and feldspar. 

Ans:  

 
6. Give the four differences of boron from other members of group IIIA. 

Ans: 1. Boron is the only element in Group IIIA which is non-metallic in 

behaviour. 

2. It is the only element with less than four electrons in the outermost shell which is not a metal. 

 

3. Boron always uses all the three of its valence electrons for bonding purposes and its common 

oxidation states are + 3 and -3. 

4. One of the outstanding features of the chemistry of boron is its ability to form molecular 

addition compounds. 

7. Give four uses of borax. 

 

Ans: 1. It is used to prepare borate glass, which is heat resistant. 

 

2. It is used in softening of water. 

 

3. It is employed in borax bead test, for the detection of metallic cations. 

 

4. It is used in metallurgical operations. 

 

8. Give four similarities of oxygen and sulphur. 

 

Ans: 1. Both oxygen and sulphur have same outer electronic configuration of ns2p4. 

 

2. Both oxygen and sulphur are usually divalent. 

 

3. Both oxygen and sulphur exhibit allotropic forms. 
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4. Both have polyatomic molecules. Oxygen has diatomic O2, while sulphur has S2 and S8 

molecules. 

9. Give four uses of sulphuric acid. 

 

Ans: It is used 

 

1. in the manufacture of fertilizers like ammonium sulphate and calcium superphosphate. 

 

2. in refining of petroleum to remove nitrogen and sulphur compounds. 

 

3. in the manufacture of HCl, H3PO4, HNO3 and sulphates. 
 

4. in the manufacture of many chemicals, dyes, drugs, plastics, disinfectants, paints, explosives, 

synthetic fibers, etc. 

10. Mention any four qualities of a good fertilizer. 

 

Ans: 1. The nutrient elements present in it must be readily available to the plant. 

 

2. It must be fairly soluble in water so that it thoroughly mixes with the soil. 

 

3. It should not be injurious to plant. 

 

4. It should be cheap. 

 

11. Give the composition of a good Portland cement. 

 

 

 

 

 

 

 

 

Ans: 

 

12. Define the term setting of cement. Also describe reactions taking place in first 24 hours. 

 

Ans: The use of cement in the construction of building is based on its property of setting to a 

hard mass when its paste with water is allowed to stand for some time.
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A short time after the cement is mixed with water, tri-calcium aluminate absorbs water 

(hydration) and forms a colloidal gel of the composition, 3 Ca. AI2O3. 6H2O, (hydrated 

tricalcium aluminate). This gel starts crystallizing slowly, reacts with gypsum (CaSO4. 2 H2O) to 

form the crystals of calcium sulpho-aluminate (3CaO.Al2O3.3CaSO4.2H2O). 

Question 3 

 
1. Oxidizing power of halogen depends upon which factor? 

 

Ans: The oxidizing power of halogens depends upon the following factors: 

 

1. Energy of dissociation 

 

2. Electron affinity of atoms 

 

3. Hydration energies of ions 

 

4. Heats of vapourization (for Br2 and I2) 
 

2. What is disproportionation reaction? Give one example. 

 

Ans: A reaction in which a species (molecule, atom or ion)is simultaneously oxidized and 

reduced, is called a “disproportionation reaction”. 

 

 

 

 

The reaction is a disproportionation reaction, because the zero oxidation state of chlorine atom in 

Cl2, is converted to -1 in chloride and +1 in hypochlorite. 

3. Give two uses of bleaching powder. 

 

Ans: 1. for the laboratory preparation of chlorine and oxygen. It is also used in the manufacture 

of chloroform. 
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2. as a disinfectant and in the sterilization of water. 

 

4. What are interstitial compounds? 

 

Ans: When small non-metal atoms like H, B, C, N enter the interstices of transition metals and 

impart useful features to them, they are called Interstitial compounds.These are non- 

stoichiometric compounds.Sometime they are also termed as interstitial alloys. 

5. What is anode coating? 

 

Ans: Galvanizing is done by dipping a clean iron sheet in a zinc chloride bath and heating. The 

iron sheet is then removed, rolled into zinc bath and air cooled. In this case, if a protective layer 

of zinc is damaged a galvanic cell is established in the presence of moisture. Iron serves as a 

cathode and zinc as an anode. Electrons flow from zinc to iron, as a result of which Zn decays 

while Fe remains intact. This is called sacrificial corrosion. 

 

 

 

 
This is the way galvanizing helps protecting iron from rust. This process is used in water pipes, 

etc. 

6. Give four examples of ortho-para directing groups. 

 

Ans: 

 

 

 

 
7. Discuss catalytic oxidation of benzene. 
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Ans: 

 

8. What is iodoform test? Give its uses. 

 

Ans: The haloform reaction using iodine and aqueous sodium hydroxide is called the iodoform 

test. It results in the formation of water insoluble iodoform which is a yellow solid. Iodoform test 

is used for distinguishing methyl ketones from other ketones. It is also used to distinguish 

ethanol from methanol and other primary alcohols. It can be used to distinguish acetaldehyde 

from other aldehydes. 

 

 

 

 
9. What do you know about silver mirror test? 

 

Ans: Aldehydes form silver mirror with Tollen’s reagent (ammoniacal silver nitrate solution).  

Add Tollen’s reagent to an aldehyde solution in a test tube and warm. A silver mirror is formed 

on the inside of the test tube. High quality mirrors are manufactured by using this principle. 

Ketones do not give this test. 

 

 

 

 
10. How would you prepare carboxylic acids from Grignard reagent? 
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Ans: 

 

 

 

 

 

 

 

 

 

11. How would you prepare acid anhydride starting from acetic acid? 

 

Ans: 

 

 

 

 

 

 

 
12. Why first four members of aliphatic acids are soluble in water? 

 

Ans: The first four members of aliphatic acids are soluble in water due to hydrogen bonding with 
 

water.  
 

Question 4 
 

1. Write the structural formulas of two possible isomers of C4H10. 

 

 

 

 

 

 
Ans: 

 
2. Define homocyclic and heterocyclic compounds. 

Ans: (a) Homocyclic or Carbocyclic Compounds 
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The compounds in which the ring consists of only carbon atoms, Homocyclic or carbocyclic 

compounds. Homocyclic compounds are further classified as: 

1. Alicyclic compounds 

 

2. Aromatic compounds 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Heterocyclic compounds 

 
The compounds in which the ring consists of atoms of more than one kind are called heterocyclic 

compounds or heterocycles. In heterocyclic compounds generally one or more atoms of elements 

such as nitrogen (N), oxygen (O) or sulphur (S) are present. The atom other than carbon viz, N, 

0, or S, present in the ring is called a hetero atom. 

 

 

 

 

 

 

 
3. How is methane converted to ethane? 
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Ans: 
 

4. Ozonolysis of alkene is used to locate the presence of double bond. How? 

 

Ans: Ozonolysis of alkene is used to locate the presence of double bond as ozonideis formed at 

the point where double bond is present. 

 

 

 

 

 
 

5. Why is sigma bond inert? 

 

Ans: The unreactivity of alkanes can also be explained on the basis of inertness of a ϭ-bond. In a 

ϭ -bond the electrons are very tightly held between the nuclei which makes it a very stable bond. 

A lot of energy is required to break it. Moreover the electrons present in a ϭ-bond can neither 

attack on any electrophile nor a nucleophile can attack on them. Both these facts make alkanes 

less reactive. 

6. Give four differences between SN1 and SN2 reactions. 
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7. How is tetraethyl lead prepared? Give its one application. 

 

Ans: 

It works as an anti-knocking agent 
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8. Ethanol reacts with conc. H2SO4 and gives different products at different 

temperatures. Comment. 

 

Ans: 

 

9. Write any two methods of preparation of phenol. 

 

Ans: 1) From Chlorobenzene (Dow's Method) 

2) From Sodium Salt of Benzene Sulphonic Acid 
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Question 2 

 

1. Define periodic table. How many groups and periods are present in it? 

 

Ans: The modern Periodic Law states that: “if the elements are arranged in ascending order of 

their atomic numbers, their chemical properties repeat in a periodic manner” 

In modern periodic table elements with similar properties are placed in eight vertical columns 

called groups. Each group is divided into two sub-groups A and B. Normal or typical elements 

are placed in sub-group A and transition elements are placed in sub-group B. The seven 

horizontal rows of the periodic table are called periods. 

2. Define i. Mendeleev’s periodic law ii. Modern periodic law. 

 

Ans: Mendeleev’s Periodic Law 

 

It states that the properties of elements are the periodic function of their atomic masses. 

 

Modern Periodic Law 

 

The modern Periodic Law states that: “if the elements are arranged in ascending order of their 

atomic numbers, their chemical properties repeat in a periodic manner” 

3. Differentiate between alkali metals and alkaline earth metals. Give one example in 

each. 

Ans: Alkali Metals 
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1. Alkali metals are soft 

 

2. Each alkali metal has a single electron 

 

3. Have low melting points 

 

4. For example, lithium, sodium, rubidium, caesium etc. 

 

Alkaline Earth Metals 

 

1. Alkaline earth metals are hard 

 

2. Each alkaline earth metal has two electrons 

 

3. Have relatively high melting points 

 

4. For example: beryllium, magnesium, calcium, strontium 

 

4. Write down the formulas of the following minerals. 

 

a. Borax b. Colemanite 

Ans: Borax 

Na2B4O7. 10H2O 

 

Colemanite 

 

Ca2B6O11. 5H2O 
 

5. Write down four uses of Borax. 

 

Ans: 1. It is used to prepare borate glass, which is heat resistant. 

 

2. It is used in softening of water. 

 

3. It is employed in borax bead test, for the detection of metallic cations. 

 

4. It is used in metallurgical operations. 

 

6. Define chemical garden. 
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Ans: 
 

7. Write down two similarities and dissimilarities of oxygen and sulphur. 

 

Ans: Similarities 

 

1. Both oxygen and sulphur have same outer electronic configuration of ns2p4. 

 

2. Both oxygen and sulphur are usually divalent. 

 

 

 

 

 

 

 

 
 

8. Write four differences of nitrogen from its family. 

 

Ans: Nitrogen differs from other elements of the group in the following respects: 

 

1. Nitrogen is a gas while other members of its group exist as solids 

 

2. Nitrogen is a typical non-metal whereas other elements of the group are either metalloids 

or metals except phosphorus 

3. Nitrogen exists in the form of diatomic molecules whereas other element of the group 

typically form tetratomic molecules e.g. P4 

4. Nitrogen does not show allotropy whereas other members phosphorus, arsenic and 

antimony have allotropes 

9. Why does aqua regia dissolve gold and platinum? 
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Ans: When one volume of concentrated HNO3 is mixed with 3 volumes of concentrated HCl, 

aqua regia is formed. It is employed to dissolve gold and platinum. 

 

 

NOCI formed is decomposed giving NO and Cl2 

 

 

 

 

This liberated chlorine gas converts noble metals such as gold and platinum into their water 

soluble chlorides. 

 

 

 

 
10. Write down four essential qualities of a good fertilizer. 

 

Ans: 1. The nutrient elements present in it must be readily available to the plant. 

 

2. It must be fairly soluble in water so that it thoroughly mixes with the soil. 

 

3. It should not be injurious to plant. 

 

4. It should be cheap. 

 

11. What are the raw materials for the manufacture of cement? 

 

Ans: 1. Calcarious material (limestone, marble, chalks, marine shell) as source of CaO. 

 

2. Argillaceous material (clay, shale, slate, blast furnace slag) They provide acidic components 

such as aluminates and silicates, 

3. Other raw material being used is gypsum. 

 

12. Define environmental chemistry. Name components of environment. 
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Ans: Environmental chemistry deals with the chemicals and other pollutants in the environment. 

In this we study the sources, reactions, transportation of the chemicals and other toxic substances 

especially created by human activity in the environment and their adverse effects on human 

beings. This branch of chemistry is interrelated with all other branches of science, i.e. biology,  

physics, medicine, agriculture, public health and sanitary engineering, etc. 

The environment consists of the following components: 

 

(i) Atmosphere 

 

(ii) Hydrosphere 

 

(iii) Lithosphere 
 

(iv) Biosphere  
 

Question 3 
 

1. Define organic chemistry. What is vital force theory? 

 

Ans: Organic chemistry is that branch of chemistry which deals with the study of compounds of 

carbon and hydrogen (hydrocarbons) and their derivatives. 

The early chemists never succeeded in synthesizing organic compounds and their failure led 

them to believe that organic compounds could be manufactured only by and within living things 

and these compounds could never be synthesized from inorganic materials. This theory was 

referred to as vital force theory. 

2. Write down structural formula of the following: 

 

 

 

 

a. 
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b. 

 

 

 

 

 

 

 

 

 
c.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

d. 
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3. Write down four uses of methane. 

 

Ans: (i) as a fuel and as an illuminating gas. 

 

(ii) for the preparation of methylchloride, dichloromethane, chloroform and carbon tetrachloride. 

 

(iii) for the industrial preparation of methyl alcohol, formaldehyde and hydrogen cyanide. 
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(iv)      for the preparation of carbon black used in paints, printing inks and automobile tyres. 

 

4. Define aromatic hydrocarbons. How are they classified? 

 

Ans: The term aromatic was derived from the Greek word ‘aroma’ meaning “fragrant” and was 

used in Organic Chemistry for a special class of compounds. These compounds have a low 

hydrogen to carbon ratio in their molecular formula and have a characteristic odour. 

So aromatic hydrocarbons include benzene and all those compounds that are structurally related 

to benzene. 

 

 

 

 

 

 
On the basis of the number of benzene rings aromatic hydrocarbons can be categorized into 

following classes. 

a. Monocyclic Aromatic Hydrocarbons and their derivatives 

 

b. Polycyclic Aromatic Hydrocarbons 

 

Aromatic hydrocarbons containing one benzene ring in their molecules are called Monocyclic 

Aromatic Hydrocarbons, e.g. benzene and its derivatives. 

 

 

 

 

 

 

 

Aromatic hydrocarbons containing two or more benzene rings in their molecules are called 

Polycyclic Aromatic Hydrocarbons. 
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5. What happens when benzene is heated with conc. H2SO4 at 25 ⁰C and chlorine is 

passed through benzene in sunlight. 

 

 

 

 
Ans: 

 

 

 

 

 

 

 

 

 

Hexachlorocyclohexane 

 

6. Define alkyl halides. What are primary alkyl halides? Give one example. 

 

Ans: Halogen derivatives of alkanes are called haloalkanes. They may be mono, di, tn or poly 

haloalkanes depending upon the number of halogen atoms present in the molecule. 

 

 

 

 

 

 

 
Among these, monohaloalkanes are also called Alkyl Halides. Their general formula is R -- X , 

where R may be methyl, ethyl, propyl, etc. and X represents halogen atoms (F, Cl, Br, I). 
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In a primary alkyl halide halogen atom is attached with a carbon which is further attached to one 

or no carbon atom e.g., 

 

 
7. Define Grignard reagent. Give one example. 

 

Ans: Grignard reagents RMgX are derivatives of alkyl halides belonging to class of organo- 

metallic compounds. Grignard reagent was first prepared by Victor Grignard in 1900. These 

reagents are so important in organic synthesis that almost all the classes of organic compounds 

can be prepared from them. Due to their importance and applications Victor Grignard was 

awarded Nobel prize in chemistry. For example, ethyl magnesium bromide 

 

 

 
8. How ethanol is prepared from molasses? Write chemical reaction as well. 

 

Ans: The residue obtained after the crystallization of sugar from concentrated sugar cane juice is 

called molasses. It undergoes fermentation in the presence of enzymes present in yeast to give 

ethanol. 

 

 

 

 

 

 
9. Define i. Absolute alcohol ii. Methylated spirit iii. Rectified spirit iv. 

denaturing of alcohol 

Ans: Absolute alcohol 
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100% pure alcohol is called absolute alcohol. It is obtained by distillation of rectified spirit (95% 

alcohol) in the presence of CaO which absorbs its moisture. 

Rectified spirit 

 

The alcohol is distilled again and again to obtain 95% alcohol and 5% water which is called 

rectified spirit. 

Methylated spirit 

 

Sometimes ethanol is denatured by addition of 10% methanol to avoid its use for drinking 

purposes. Such alcohol is called methylated spirit. A small quantity of pyridine or acetone may 

also be added for this purpose. 

Denaturing of alcohols 

 

Sometimes ethanol is denatured by addition of 10% methanol to avoid its use for drinking 

purposes. Such alcohol is called methylated spirit. A small quantity of pyridine or acetone may 

also be added for this purpose. 

10. Write down structural formula of the following 

 

 

 
a. 

 

 

 

 

 

 

 
b. 

Forman Christian College (A Chartered University), Lahore, Pakistan



12 

Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

 

 
 

c. 
 

12. Define amino acids. Give two examples. 

 

Ans: Amino acids are organic compounds containing both amino and carboxyl groups. They are 

represented by the general formula: 

d. 

11. How acetic acid is converted into methane? 

 

Ans: 
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The simplest amino acid is glycine H2NCH2COOH. It may be abbreviated as Gly. Similarly, 

alanine 

 
 

 

 

may be represented as Ala.  
 

Question 4 
 

1. What is iodized salt? 

 

Ans: To ensure the presence of iodide ion in the diet, sodium or potassium iodide is added to the 

common salt which is known as iodized salt. 

2. Why iodine has metallic luster? 

 

Ans: Iodine exists as grayish solid at room temperature. It has greater size and higher 

polarizability due to size so the attraction between nucleus and outermost shell electrons is less. 

At room temperature, when light strikes the surface of iodine electrons are excited at higher 

level. On releasing this energy electrons come to lower state and iodine appears lustrous. 

3. Give four uses of nobel gases. 

 

Ans: 1. Helium is used in weather balloons, in welding and in traffic signal light. 

 

2. A mixture of 80% helium and 20% oxygen is used for breathing by the sea divers. 

 

3. Helium is used as a cooling medium for nuclear reactors. 

 

4. Neon is largely used in making neon advertising signs, in high voltage indicators and TV 

tubes. 
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4. What are interstitial compounds? 

 

Ans: When small non-metal atoms like H, B, C, N enter the interstices of transition metals and 

impart useful features to them, they are called Interstitial compounds. These are non- 

stoichiometric compounds. Sometime they are also termed as interstitial alloys. 

5. How will you convert ethanal into lactic acid? 

 

 

 

 

 

Ans: 

 

 

 

 

 

 
6. How will you distinguish between ethanol and benzaldehyde? Give respective chemical 

reaction. 

Ans: Acetaldehyde 

 

1. It gives aldol condensation product 

 

 

 

 

 

 
2. It gives iodoform test 

 

3. It does not give Cannizzaro’s reaction 

 

Benzaldehyde 

 

1. It does not give aldol condensation product 

 

2. It does not give iodoform test 
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3. It gives Cannizzaro’s reaction 

 
 

7. How is polyvinyl chloride prepared and give its uses. 

 

Ans: It is an addition polymer obtained by polymerizing vinyl chloride at 52°C and 9 

atmospheric pressure. 

 

 

 

 
 

Addition of a plasticizer improves the flexibility of the polymer. It is widely used in floor 

coverings, in pipes, in gramophone recorders, etc. 

8. How is Nylon 6,6 prepared? 

 

Ans: The word Nylon has been accepted as a generic name for synthetic polyamides. Nylon 6, 6 

is the most important polyamide. It is obtained by heating adipic acid (hexanedioic acid) with 

hexamethylene diamine. Nylon 6,6 derives its name from its starting materials adipic acid and 

hexamethylene diamine,both of which have six carbon atoms. Nylon is mainly used as a textile 

fibre. It has a combination of high strength, elasticity, toughness and abrasion resistance. 
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9. What is function of DNA and RNA? 

 

Ans: The nucleic acids are responsible for the two fundamental functions which are common to 

all living organisms, these are (a) their ability to reproduce, store and transmit genetic 

information and (b) to undergo mutation. 

Two types of nucleic acids have been discovered, deoxyribonucleic acid (DNA) and ribonucleic 

acid (RNA). In the body nucleic acids occur as part of the conjugated proteins called 

nucleoproteins. The nucleic acids direct the synthesis of proteins. Cancer research involves an 

extensive study of nucleic acids. 
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Question 2 

 

1. What is hydration energy? Give an example. 

 

Ans: The hydration energy is the heat absorbed or evolved when one mole of gaseous ions 

dissolve in water to give an infinitely dilute solution. For example, when one mole of gaseous 

hydrogen ions are dissolved in water resulting an infinitely dilute solution, a large amount of heat  

is liberated: 

 

 

 

2. Why diamond is a non-conductor but graphite is a fairly good conductor? 

 

Ans: Diamond is a non-conductor because each carbon is sp3 hybridized and forms four sigma 

bonds. All the four electrons are bound tetrahedrally so they are not able to move freely. In the 

form of graphite one of the four electrons of carbon is relatively free to move. That is why 

graphite is fairly a good conductor. 

3. How are lime and sand used to make glass? 

 

Ans: The ability of lime to react with sand at high temperature forming calcium silicate (CaSiO3) 

serves as an important basis for glass manufacture. 

4. How does orthoboric acid react with: 

 

a. Sodium hydroxide 
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b. Ethyl alcohol 
 

Ans: 

 

a. 

 

 

 

 

 

 

b. 

 

 

 

 

 

 

 

5. Why is CO2 a gas while SiO2 a solid at room temperature? 
 

Ans: Silicon atoms are much larger than carbon atoms and thus tend to surround themselves with 

more oxygen neighbours; silicon forms only single bonds to oxygen atoms whereas carbon may 

form double bonds. Carbon, in fact, forms double bonds to each of the two oxygen atoms to 

produce a small, symmetrical, linear molecule CO2, which is volatile and reasonably reactive. 

The silicon atom can be approached closely by four oxygen atoms and forms a single bond to 

each at tetrahedral angles. This structure can be continued in three dimensions to produce a 

continuous giant silicon oxygen network extending out to give the massive silicon dioxide 

crystal. In the interior of the silica network every silicon atom is bonded tetrahedrally to four 

oxygen atoms and every oxygen atom is bonded to two silicon atoms. The overall ratio of silicon 

to oxygen atoms is 1:2 and the simplest formula for silica therefore is SiO2. The silicon oxygen 

bonds are strong and keep the atoms firmly in place. 
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6. Why are borate glazes preferred over silicate glazes? 

 

Ans: Borate glazes are preferred over silicate glazes because borate glazes are more fusible than 

silicate glazes and possess a higher coefficient of expansion. 

7. H2SO4 is a powerful dehydrating agent. Prove it giving two examples. 
 

Ans: (i) With oxalic acid it forms CO2 and CO 

 

 

 

 

 

 
(ii) With formic acid, CO is formed. 

 

 

 

8. Why does aqua regia dissolve gold and platinum? 
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Ans: When one volume of concentrated HNO3 is mixed with 3 volumes of concentrated HCl, 

aqua regia is formed. It is employed to dissolve gold and platinum. 

 
 

 

NOCI formed is decomposed giving NO and Cl2 

 

 

 

 
 

This liberated chlorine gas converts noble metals such as gold and platinum into their water 

soluble chlorides. 

 

 

 

 
9. Write two similarities of oxygen and sulphur. 

 

Ans: 1. Both oxygen and sulphur have same outer electronic configuration of ns2p4 

 

2. Both oxygen and sulphur are usually divalent. 

 

10. What do you mean by prilling of urea? 

 

Ans: The molten urea is sprayed at the prilling tower by means of prilling bucket where it is 

cooled by the air rising upward. Molten droplets solidify into the form of prills. 

11. State the reactions that take place during first 24 hours by the setting of cement. 

 

Ans: The use of cement in the construction of building is based on its property of setting to a 

hard mass when its paste with water is allowed to stand for sometime. The reactions involved in 

the setting of cement are described as follows: 

(i) Reactions Taking Place in First 24 Hours. 
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A short time after the cement is mixed with water, tri-calcium aluminate absorbs water 

(hydration) and forms a colloidal gel of the composition, 3 Ca. AI2O3. 6H2O, (hydrated 

tricalcium aluminate). This gel starts crystallizing slowly, reacts with gypsum (CaSO4. 2 H2O) to 

form the crystals of calcium sulpho-aluminate (3CaO.Al2O3.3CaSO4.2H2O). 

12. How are detergents threat to aquatic animal life? 

 

Ans: Detergents are excessively used in industries and household as cleaning agents. The 

amount of disposed detergents in waste water is increasing day by-day. This waste water when 

discharged in rivers or sea, greatly affects the aquatic life. Detergent contents of waste water 

mobilize the bound toxic ions of heavy metals such as Pb, Cd and Hg from sediments into water. 

Question 3 

 
1. How coal is produced from remains of trees? 

 

Ans: It is believed that coal in nature was formed from the remains of the trees buried inside the 

earth crust some 500 millions years ago. Due to the bacterial and chemical reactions on wood it 

got converted into peat. Then, as a result of high temperature and high pressure inside the earth 

crust, peat got transformed into coal. 

 

 

 

 

 
 

2. Write structural formulas of: 

 

 

 

 

Ans: 

a. 
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b. 
 

 

 

 

 

 

 

3. State Markownikov’s rule and give an example. 

 

Ans: In the addition of an unsymmetrical reagent to an unsymmetrical alkene, the negative part 

of the adding reagent goes to that carbon, constituting the double bond, which has least number 

of hydrogen atoms. 

 

 

 

 

 

 

 

 

 

 

 
4. Write down the structural formulas of Biphenyl, diphenylmethane. 

 

Ans: 

 

a. 
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b. 
 

 
 

 

 

 

 

5. How the cyclic structure of benzene gets verified? 

 

Ans: Benzene has a cyclic regular hexagonal structure which was confirmed by atomic orbital 

treatment through sp2 hybridization and X-ray studies. This structure was first proposed by a 

German chemist Kekule who further supported it by the following arguments. 

(i) Benzene gives only one monosubstituted product 

 

 

 

 

 

 
(ii) Benzene gives only three disubstituted products 

 

 

 

 

 

 
 

These two points confirm the regular hexagonal structure of benzene. 

 

6. Write down any two methods of preparation of alkyl halides. 

Ans:  
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7. What is Grignard reagent? How is it prepared? 

 

Ans: Grignard reagents RMgX are derivatives of alkyl halides belonging to class of organo- 

metallic compounds. Grignard reagent was first prepared by Victor Grignard in 1900. These 

reagents are so important in organic synthesis that almost all the classes of organic compounds 

can be prepared from them. Due to their importance and applications Victor Grignard was 

awarded Nobel prize in chemistry. 

Grignard reagents are prepared by the reaction of magnesium metal with alkyl halides in the 

presence of dry ether (alcohol free, moisture free). It is important that all the reactants must be 

absolutely dry and pure because Grignard reagents are so reactive that they may react with 

moisture or any impurity present. 

 

 

 

 

 

 

 

8. Absolute alcohol cannot be prepared by fermentation process. Give reason. 

 

Ans: Alcohol obtained by fermentation is only up to 12% and never exceeds 14% because 

beyond this limit enzymes become inactive. 

9. How can you distinguish between methanol and ethanol? 

 

Ans: Ethanol gives iodoform with iodine in the presence of NaOH. Formation of yellow crystals 

indicate that the alcohol is ethanol. Methanol does not give iodoform test. 
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10. What are essential and non-essential amino acids? 

 

Ans: Out of twenty amino acids which are required for protein synthesis, the human body can 

synthesize only ten. The amino acids which body can synthesize are called non-essential amino 

acids. The remaining ten amino acids which the body is not able to synthesize are called essential 

amino acids. The essential amino acids must be supplied to our bodies through our diet because 

they are required for proper health and growth. The deficiency of essential amino acids may 

cause diseases. 

11. How will you convert acetic acid to acetone? 

 

Ans: 

 

 

 

 

 

 

 

 

 

 

 

 

12. Write down the name and the structural formulas of two acidic amino acids. 
 

 

 

 

 

 

Ans:  
 

Question 4 
 

1. Which halogen sublimes as violet vapours? 
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Ans: Iodine sublimes to give violet vapours. 

 

2. Write reaction of Cl2 with cold and hot sodium hydroxide. 
 

Ans:  

 

 

 
3. Halogens act as oxidizing agents. Justify. 

 

Ans: All the free halogens act as oxidizing agents when they react with metals or nonmetals. The 

reactant elements acquire positive oxidation state in the compounds formed. On forming ionic 

compounds with metals, the halogens gain electrons and are converted to negative halide ions. 

 

 

 
The oxidizing power of halogens decreases with increase in atomic number. Fluorine has the 

highest oxidizing power and iodine the least. The order of decreasing power as an oxidizing 

agent is F2 > Cl2 > Br2 > I2 

4. Give systematic name of Na3[CoF6] 

Ans: Sodium hexafluoro cobaltate (III) 

5. Write Fehling’s solution test. 

 

Ans: Aliphatic aldehydes form a brick-red precipitate with Fehling’s solution. To an aldehyde 

solution, add Fehling’s solution and boil. A brick red precipitate of cuprous oxide is formed.  

Ketones do not give this test. 
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6. How will you distinguish between ethanol and propanal? 

 

Ans: Ethanal gives iodoform test whereas propanal does not give this test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

7. What are polysaccharides? 

 

Ans: The polysaccharides are carbohydrates of high molecular mass which yield many 

monosaccharide molecules on hydrolysis. Examples are, starch and cellulose, both of which have 

molecular formula, (C6H10O5)n. The polysaccharides are amorphous solids, insoluble in water 

and tasteless and are called ‘non-sugars’. Polysaccharides perform two principal functions in 

animals and plants. They are used as energy storage compounds and for building structural 

elements of cells. Plants store glucose as starch and animals store glucose in the form of a highly 

branched polymer known as glycogen. Glycogen is stored in the liver and muscles. 

8. Glycogen is called animal starch. Give reason. 
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Ans: It occurs mainly in the liver and muscles where it represents the main storage 

polysaccharide in the same way as starch functions in plant cells. Glycogen is therefore also 

called ‘animal starch’. 

9. What is meant by denaturation of proteins? 

 

Ans: The structure of proteins can be disrupted easily by heat, change in pH and under strongly 

oxidizing or reducing conditions. Under such conditions the proteins undergo denaturation. The 

most familiar example of denaturation is the change that takes place in albumin, the principal 

component of egg white, when it is cooked. In this particular case the change is irreversible. 
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Solved Past Papers Lahore Board 

Year 2018 

(Group 1) 

 

Question 2 

 

1. Why diamond is non-conductor and graphite is fairly a good conductor? 

 

Ans: Diamond is a non-conductor because all the valence electrons of carbon are tetrahedrally 

bound and unable to move freely. Whereas in graphite, one of carbon’s valence electrons is 

relatively free to move. Therefore, it is fairly a good conductor. 

2. The hydration energy of ions is in the order. Justify it. 

 

Al+3>Mg+2>Na+1 

 
Ans: Hydration energies depend upon charge to size ratio of the ions. As charge to size ratio 

decreases hydration energy also decreases. As charge to size ratio decreases from aluminium ion 

to sodium ion hence hydration energy decreases. 

3. Why lime water turns milky with carbon dioxide but becomes clear with excess of 

carbon dioxide? 

Ans: When carbon dioxide is passed through lime water calcium carbonate is formed which is 

insoluble in water and thus lime water turns milky. 

Ca(OH)2 + CO2 CaCO3 + H2O 
 

When excess of carbon dioxide is passed this calcium carbonate converts to calcium bicarbonate 

which is soluble and thus the solution becomes clear. 
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CaCO3 + CO2 + H2O Ca (HCO3)2 

 

4. Give any four uses of aluminium. 

 

Ans: 

 

1. Aluminium is very-light (nearly three times less dense than iron) but posseses high tensile 

strength. These properties account for its extensive use in the transport industries, in the 

construction of aircrafts, ships and cars. 

2. It is an excellent conductor of both electricity and heat. Thus, it is used as heat exchanger in 

chemical, oil and other industries. Heavy duty electrical cables are made of aluminium metal. 

3. Aluminium is an excellent reflector of radiant energy. For this reason, it is commonly used to 

insulate buildings. Aluminium foil is also used to jam radar. 

4. It is non-magnetic and is thus used in navigational equipment. 

 

5. What happens when orthoboric acid reacts with ethyl alcohol and sodium 

hydroxide? 

 

 

 
Ans: 

 

 

 

 

6. What is vitreous silica? Give its two uses. 

 

Ans: When crystalline silica is heated sufficiently it melts to give a viscous liquid having a 

random structure, presumably with the silicon atoms still on the average close to four oxygen 

atoms and the oxygen atoms close to two silicon atoms. When this liquid silica is cooled it does 

not crystallize readily, but usually it under supercools tremendously and eventually becomes 

rigid without having undergone orientation into a regular crystal pattern. This rigid, highly under 
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supercooled liquid is called vitreous silica or silica glass (frequently incorrectly referred to as 

fused quartz). 

Uses 

 

1. It is used as starting material for optical fiber used for telecommunications 

 

2. It is used in semiconductor fabrication furnaces due to thermal stability 

 
7. NO2 is a strong oxidizing agent. Prove with the help of two reactions. 

 

 
Ans: 

 

 

 
 

8. Give two reactions of sulphuric acid which show its oxidizing behaviour. 

 

 

 

 

 
Ans: 

 
9. Give four dissimilarities of oxygen and sulphur. 

 

 

 

 

 

 

 

 

 

Ans: 

 

 

10. What is BOD? 

Forman Christian College (A Chartered University), Lahore, Pakistan



Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

Ans: It is the capacity of organic matter in natural water to consume oxygen within a period of 

five days. The value of BOD is the amount of oxygen consumed as a result of biological 

oxidation of dissolved organic matter in the sample. The oxidation reaction is catalyzed by 

microorganisms which are already present in the natural water. It is measured experimentally by 

calculating the concentration of oxygen at the beginning and at the end of five days period, in 

which a sealed water sample is maintained in the dark at constant temperature either at 20°C or 

25°C. 

11. What is role of chlorofluorocarbons in destroying ozone layer? 

 

Ans: Chlorofluorocarbons used as refrigerants in air conditioning and in aerosol sprays are inert 

in the troposphere but slowly diffuse into stratosphere, where they are subjected to ultraviolet 

radiation generating Cl0 free radicals. Chlorofluorocarbons (CFCs) play an effective role in 

removing O3 in the stratosphere due to following reactions. 

 

 

 

 

 

 

A single chloride free radical can destroy up to 100,000 ozone molecules. 

 
12. Explain cis-trans isomerism. Give one example. 

 

Ans: 

 

Such compounds which possess the same structural formula, but differ with respect to the 

positions of the identical groups in space are called cis-trans isomers and the phenomenon is 

known as the cis-trans or geometric isomerism. 
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Question 3 
 

1. Define ligand with an example. 

 

Ans: The atoms or ions or neutral molecules, which surround the central metal ion and donate 

electron pairs to it are called ligands. They may be anions or neutral molecules e.g. K4 

[Fe(CN)6], [Ag(NH3)2]Cl. 

In the above examples, CN- and NH3 are the anionic and neutral ligands, respectively. Ligands 

having two donor atoms are called bidentate ligands, e.g. oxalate ion C2O4
-2 is a bidentate ligand 

and its coordination with the metal ion occur through its both negatively charged oxygen atoms. 

2. What is the percentage of carbon in different types of steel? 

 

Ans: 

 

1. Mild Steel (0.1 - 0.2 % C) 

 

2. Medium Carbon Steel (0.2 - 0.7 % C) 

 

3. High Carbon Steel(0.7 -1.5 % C) 

 

3. Why alkanes are less reactive organic compounds? 

 

Ans: The unreactivity of alkanes under normal conditions may be explained on the basis of the 

non-polarity of the bonds forming them. The eletronegativity values of carbon (2.5) and 

hydrogen (2.1) do not differ appreciably and the bonding electrons between C-H and C-C are 

equally shared making them almost nonpolar. In view of this, the ionic reagents such as acids, 
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alkalies, oxidizing agents, etc find no reaction site in the alkane molecules to which they could 

be attached. 

4. Convert a. acetylene to benzene, b. vinyl acetylene to chloroprene. 

 

 

 

 

 
Ans: a. 

 

 

 

 

b. 

 

5. What is meant by nitration of benzene? Write its reaction. 

 

Ans: The introduction of NO2 group in benzene ring is called “Nitration”. The nitration of 

benzene takes place when it is heated with a 1:1 mixture of con. HNO3 and conc.H2SO4 at 50- 55 

°C. Sulphuric acid reacts with nitric acid to generate nitronium ion, (NO2+). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

6. What do you mean by leaving group? Give an example. 
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Ans: L is also a nucleopile. It is called leaving group because it departs with an unshared pair of 

electrons. If we wish a SN reaction to proceed in the forward direction the incoming nucleophile 

must be stronger than the departing one. Cl- , Br- , I- , HSO4
- are good leaving groups. Poor 

leaving groups are OH- , and NH2
-. Iodide ion is a good nucleophile as well as a good leaving 

group. 

7. What is denaturing of alcohol? 

 

Ans: Sometimes ethanol is denatured by addition of 10% methanol to avoid its use for drinking 

purposes. Such alcohol is called methylated spirit. A small quantity of pyridine or acetone may 

also be added for this purpose. 

8. How Lucas test is used to distinguish between primary, secondary and tertiary 

alcohol? 

Ans: Primary, secondary and tertiary alcohols are identified and distinguished by reacting them 

with con. HCI in anhydrous ZnCI2. An oily layer of alkyl halides separates out in these reactions. 

1. Tertiary alcohols form an oily layer immediately 
 

2. Secondary alcohols form an oily layer in five to ten minutes. 

 

3. Primary alcohols form an oily layer only on heating. 
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9. Write any four uses of acetaldehyde. 

 

Ans: 1. It is used in the production of acetic acid, acetic anhydride, n-butanol, ethanol, 2-ethyl-1- 

hexanol, vinyl acetate, paraldehyde, ethylacetate, etc. 

2. It is used to make acetaldehyde ammonia used as a rubber accelerator. 

 

3. It is used to make chloral hydrate, ethanol trimer and tetramer. Chloral hydrate and ethanol 

trimer are both used as hypnotic drugs whereas ethanol tetramer is used as a slug poison. 

4. It is used as an antiseptic inhalent in nasal infections. 

 

10. How iodoform test can be used to distinguish methyl ketones from other ketones? 

 

Ans: Only methyl ketones give iodoform test. 

 

 

 

 

 

 

 

 

 

11. What is the difference between essential and non-essential amino acids? 

 

Ans: Out of twenty amino acids which are required for protein synthesis, the human body can 

synthesize only ten. The amino acids which body can synthesize are called non-essential amino 

acids. The remaining ten amino acids which the body is not able to synthesize are called essential 

amino acids. 

The essential amino acids must be supplied to our bodies through our diet because they are 

required for proper health and growth. The deficiency of essential amino acids may cause 

diseases. 

12. How acetic acid reacts with PCl5, SOCl2? 
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Ans:  

Question 4 
 

1. What is denaturation of proteins? 

 

Ans: The structure of proteins can be disrupted easily by heat, change in pH and under strongly 

oxidizing or reducing conditions. Under such conditions the proteins undergo denaturation. The 

most familiar example of denaturation is the change that takes place in albumin, the principal 

component of egg white, when it is cooked. In this particular case the change is irreversible. 

2. What is thermosetting polymer? 

 

Ans: The polymers which become hard on heating and cannot be softened again are called 

thermosetting polymers. A thermosetting polymer, on heating, decomposes instead of melting. 

For example, synthetic varnish, epoxy resins, etc. 

3. What is acid number? 

 

Ans: The acid number of a fat or an oil tells the amount of free fatty acids present in it. It is 

expressed as the number of milligrams of potassium hydroxide required to neutralize one gram 

of fat. 

4. What is clinker formation? 

 

Ans: The resulting product obtained from the kiln is known as cement clinker. This has the 

appearance of greenish black or grey coloured balls varying in size from small nuts to peas. 

5. Name two woody and two non-woody raw materials. 
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Ans: 
 

(Name any two woody and two non-woody) 

 

6. Give significance of potash fertilizer. 

 

Ans: These fertilizers provide potassium to the plant or soil. Potassium is required for the 

formation of starch, sugar and the fibrous material of the plant. They increase resistance to 

diseases and make the plants strong by helping in healthy root development. They also help in 

ripening of seeds, fruits and cereals. Potassium fertilizers are especially useful for tobacco, 

coffee, potato and corn. 

7. Write down the reactions of chlorine with hot and cold sodium hydroxide. 

 

 
Ans: 

 

 

 

 

 

 

 

 

 

 
8. Write two uses each of helium and argon. 

 

Ans: 1. Helium is used in weather balloons, in welding and in traffic signal light. 

 

2. A mixture of 80% helium and 20% oxygen is used for breathing by the sea divers. 

 

3. Argon is used in electric light bulbs, in fluorescent tubes, in radio tubes, and in Geiger 

counters (used to detect radioactivity). 
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4. Argon is also used for arc welding and cutting. 

 

9. Why iodine has metallic luster? 

 

Ans: Iodine exists as grayish solid at room temperature. It has greater size and higher 

polarizability due to size so the attraction between nucleus and outermost shell electrons is less. 

At room temperature, when light strikes the surface of iodine electrons are excited at higher 

level. On releasing this energy electrons come to lower state and iodine appears lustrous. 
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Year 2018 

(Group 2) 

 

Question 2 

 

1. Why the oxidation state of noble gases is usually zero? 

 

Ans: The oxidation state of noble gases is zero because their outermost shell is complete. Hence, 

they do not gain, lose or share electrons and they are inert. 

2. Why does the ionization energy decrease down the group and increase along the 

period? 

Ans: The ionization energy decreases down the group because the atomic size increases, 

shielding effect increases and effective nuclear charge decreases. The hold of nucleus on the 

outermost shell electrons decreases so the ionization energy decreases down the group. 

The ionization energy increases from left to right because the atomic size decreases, shielding 

effect remains constant and effective nuclear charge increases. The hold of nucleus on the 

outermost shell electrons increases so the ionization energy increases from left to right. 

3. Why the aqueous solution of sodium carbonate is alkaline in nature? 

 

Ans: The solution of Na2CO3 in water is basic due to hydrolysis of carbonate ion. The carbonic 

acid produced is a weak acid and sodium hydroxide is a strong base so the solution is alkaline in 

nature. 
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4. Write two reactions of preparation of borax. 

 

Ans: 

 

1. Formally borax was manufactured by treating a hot solution of boric acid with the proper 

5. What is chemical garden? 

amount of soda ash. 

2. Now-a-days borax is almost exclusively obtained from calcium borate. Finely powdered 

colemanite is boiled with Na2CO3 solution, when CaCO3 precipitates out and a mixture of 

borax and sodium metaborate is formed. 

The clear solution from the top is taken off and is then allowed to crystallize, when crystals of 

borax separate out. To get more borax, CO2 is blown through the mother-liquor, the sodium 

metaborate is decomposed into borax, which separates out in the form of fine crystals. 
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Ans: 
 

6. Define semi-conductors. Write its two properties. 

 

Ans: A semiconductor is a substance that has different resistances to the passages of an electric 

current under different circumstances. Semiconductors include the elements germanium, 

selenium and silicon, and the compounds lead sulphide, silicon carbide, cadmium sulphide, lead 

telluride, gallium arsenide and indium antimonide. 

Semiconductors conduct electricity better than insulatorsbut not as well as good conductors like 

metals. This gives them their name, which means “half conductors” How well they conduct 

electricity depends upon their temperature. When a metal is heated, its resistance increases, when 

a semiconductor is heated its resistance decreases. Semiconductors are also sensitive to light. 

The greater the intensity of the light that shines on them, the better they conduct electricity. The 

effects that light and heat energy have on semiconductors make them extremely useful. They are 

used in photoelectric cells and in solar batteries. 

7. Write two reactions of preparation of nitrous acid. 

 

Ans: 1. It can be prepared by dissolving dinitrogen trioxide in water at 0°C. 

 

 

 

2. Pure nitrous acid solution can be prepared by reaction between ice cold barium nitrite solution 

and ice cold dilute sulphuric acid. 
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8. What is the action of heat on orthophosphoric acid? Write chemical equation also. 

 

Ans: On heating, it loses water and converted into pyro and metaphosphoric acid. 
 

 
 

 
9. Write four physical properties of sulphuric acid. 

 

Ans: 1. Pure sulphuric acid is a colourless oily liquid without an odour. 

 

2. Its specific gravity is 1.834 at 18°C. 

 

3. It freezes at 10.5°C. 

 

4. Its boiling point is 338°C. 

 

10. Name the four components of environment. 

 

Ans: The environment consists of the following components: 

 

(i) Atmosphere 

 

(ii) Hydrosphere 

 

(iii) Lithosphere 

 

(iv) Biosphere 

 

11. What is meant by dissolved oxygen (DO) to check the quality of water? 

 

Ans: In water the most important oxidizing agent is dissolved molecular oxygen (O2) the 

concentration of which ranges from 4 - 8 ppm. The organic matter is oxidized with the help of 

this dissolved oxygen in water. It is a parameter to determine the quality of water. The dissolved 

oxygen value less than 4 ppm indicates that water is polluted. 
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12. Write the destructive distillation of coal. 

 

Ans: When coal is heated in the absence of air (temperature ranging from 500-1000 °C); it is 

converted into coke, coal gas and coal tar. Coal tar contains a large number of organic 

compounds, which separate out on fractional distillation. 

Question 3 

 
1. KMnO4 acts as an oxidizing agent. Show with two examples. 

 

Ans: 

 

 

 

 

 

 

 

 

 

 
2. What are chelates? Give one example. 

 

Ans: 

 

When all the donor atoms of a polydentate ligand get coordinated with the same metal ion, a 

complex compound is formed which contains one or more rings in its structure and hence is 

called a Chelate. Metal chelates are more stable metal complexes. When two oxalato ligands 

C2O4
2- (bidentate ligand) get coordinated with Pt2+ ion, dioxalato platinate (II) ion is obtained. 

Each oxalate ligand forms a five membered ring with the cation. 
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3. What is the statement of Markownikov’s rule? Also give examples. 

 

Ans: In the addition of an unsymmetrical reagent to an unsymmetrical alkene, the negative part 

of the adding reagent goes to that carbon, constituting the double bond, which has least number 

of hydrogen atoms. 

 

Ans: 
 

 
6. Describe the best method for preparation of alkyl halides. 

4. What happens when vic dihalide is treated with Zn dust? 

Ans: 

 

5. What happens when benzene is burnt in free supply of air? 
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Ans:  

 

7. How phenol can be converted to benzene? 

 

Ans: Phenol can be converted to benzene by distillation with zinc dust. 

 

 

 

 

 

 

 

 
 

8. How does phenol react with bromine water? 

 

Ans: 

 

 

 

 

 

 

 

 

 

 

 
9. What are aldehydes and ketones? Give examples. 

 

Ans: In aldehydes, the carbonyl group is bonded to at least one hydrogen atom, and so it occurs 

at the end of a chain. An aldehyde can be represented by the general formula. In ketones, the 

carbonyl group is bonded to two carbon atoms, and so it occurs within a chain. A ketone may be 

represented by the general formula: 
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10. How formaldehyde is prepared on large scale? 

 

Ans: Formaldehyde is manufactured by passing a mixture of methanol vapours and air over iron 

oxide-molybdenum oxide or silver catalyst at 500 °C. 

 

 

 

 

11. How carboxylic acid can be obtained from alkene? 

 

Ans: 

 

 

 

 

 

 

 
 

12. Why does carboxylic acid exist as dimer? 

 

Ans: The boiling points of carboxylic acids are relatively high due to intermolecular hydrogen 

bonding. The molecular mass determination in non-polar solvent like benzene shows that 

carboxylic acids exist as cyclic dimers. 
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Question 4 

 
1. Why is cement named as Portland cement? 

 

Ans: Cement is a very important building material which was first introduced by an English 

Mason Joseph Aspdin. He found it when strongly heated mixture of limestone and clay was 

mixed with water and allowed to stand, it hardened to a stone like mass which resembled 

Portland rock; a famous building stone of England. Since then the name of Portland Cement is 

given to the mixture of lime (obtained from limestone), silica, iron oxide and alumina. 

2. Write about digestion process for the preparation of pulp. 

 

Ans: From wet silo, the material is sent to digester. The digester is usually 10 meters in length 

and 2 meters in diameter. It is made of steel and wrought iron. This is the main unit of the 

process. The digestion process can be either batch or continuous. In our country batch process is 

mostly used. 

As the raw material enters into the digester, steam is introduced at the bottom and a liquor 

containing sodium sulphite is injected simultaneously to cover the raw material. Sodium sulphite 

used is buffered with sodium carbonate or sodium hydroxide to maintain its pH 7-9. The digester 

is closed carefully. It is revolved at 2.5 RPM and a temperature of 160- 180°C is maintained. The 
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digester takes 45 minutes to attain the desired temperature after which it gets switched off 

automatically and pressure is released. 

3. Define DAP. Write reaction for its preparation. 

 

Ans: DAP stands for diammonium phosphate. This compound of fairly high purity is prepared 

by continuous process that consists of reacting anhydrous ammonia gas and pure phosphoric acid 

at 60 - 70 °C and pH 5.8 - 6.0. 

 

 

 

It is an exothermic reaction. The heat of reaction vaporizes water from the liquor and the crystals 

of diammonium phosphate are taken out, centrifuged, washed and dried. It contains 16% 

nitrogen and 48% P2O5. This product contains about 75% plant nutrients and is deemed suitable 

for use either alone or in mixed with other fertilizers. 

4. What is the difference between fat and oil? 

 

Ans: A triester of glycerol is called a triglyceride or glyceride. The degree of unsaturation of the 

constituent fatty acid determines whether a triglyceride will be a solid or a liquid. The glycerides 

in which long- chain saturated acid components predominate tend to be solid or semi-solid and 

are termed as fats. On the other hand, oils are glycerol esters which contain higher proportion of 

unsaturated fatty acid components. 

 

 

 

 

 

 
5. Write a note on condensation polymerization. 
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Ans: This type of polymerization results from the mutual reaction of two functional groups. The 

reaction usually involves the removal of a water molecule or a methanol molecule. It takes place 

at both ends of the growing chain. For example; dicarboxylic acids or esters combine with diols 

to get the desired polymer like nylon and polyester fibre. Such polymerizations are generally 

ionic in nature. 

 

 

 

 

 

 

 
6. Define iodine number and acid number. 

 

Ans: Iodine number 

 

The extent of unsaturation in a fat or an oil is expressed in terms of its iodine number. It is 

defined as the number of grams of iodine which will add to 100 grams of a fat or an oil The 

value of iodine number depends on the number of double bonds present in the acid component of 

the glycerides. The glycerides with no double bonds have zero iodine number. 

Acid number 

 

The acid number of a fat or an oil tells the amount of free fatty acids present in it. It is expressed 

as the number of milligrams of potassium hydroxide required to neutralize one gram of fat. 

7. How sodium hydroxide reacts with chlorine in hot and cold state? 

 

Ans: 
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8. What is iodized salt? Write its function. 

 

Ans: Diet with insufficient iodide ions leads to an enlargement of the thyroid (Goiter). To ensure 

the presence of iodide ion in the diet, sodium or potassium iodide is added to the common salt  

which is known as iodized salt. 

9. Give reason why oxidation power of halogens increase. F2>Cl2>Br2>I2 

 

Ans: The oxidizing power of halogens decreases with increase in atomic number. Halogens 

having a low energy of dissociation, high electron affinity and a high hydration energy of its ions 

will have a high oxidizing power. Therefore, fluorine has highest oxidizing power and iodine has 

least. 
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Question 2 

 

1. Why the metals are good conductors? 

 

Ans: Metals are good conductors of heat and electricity. Metals have high melting and boiling 

points because their particles are held by strong metallic bonds. Thus free electrons in metals can 

easily pass through the metals allowing electricity to pass through metals. 

2. What are amphoteric oxides? Give one example. 

 

Ans: The type of oxides which have both acidic and basic properties are called amphoteric 

oxides. Oxides of relatively less electropositive elements such as BeO, Al2O3, Bi2O3 and ZnO are 

amphoteric and behave as acids towards strong bases and bases towards strong acids. 

 

 

 

 

 

 

 

 

 

 

 

 

 
3. How gypsum is converted into Plaster of Paris? 
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Ans: When it is heated above 100°C, it loses three quarters of its water of crystallization, giving 

a white powder called’ Plaster of Paris. 

 

 

4. Why potassium superoxide is used in breathing equipment for mountaineers and in 

spacecrafts? 

Ans: Potassium superoxide (KO2) has a very interesting use in breathing equipments for 

mountaineers and in space craft. It has the ability to absorb carbon dioxide while giving out 

oxygen at the same time. 

 

 

 

 
5. Give chemical reactions of orthoboric acid with ethyl alcohol and NaOH. 

 

 
Ans: 

 

 

 

 

6. What is chemical garden? 

 

 

 

 

 

 
Ans: 

 

7. Why does aqua regia dissolve gold? 
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Ans: When one volume of concentrated HNO3 is mixed with 3 volumes of concentrated HCl, 

aqua regia is formed.It is employed to dissolve gold and platinum. 

 

 

 

NOCI formed is decomposed giving NO and Cl2 

 

 

 

 

 
This liberated chlorine gas converts noble metals such as gold and platinum into their water 

soluble chlorides. 

 

 

 

8. Give any two properties in which oxygen differs from sulphur. 

 

Ans: 

 

 

 

 

 

 

 
 

9. Write note on hydrosphere. 

 

Ans: The hydrosphere includes all water bodies, mainly oceans, rivers, streams, lakes, polar ice 

caps, glaciers and ground water reservoirs (water below earth surface). Oceans contain 97% of 

earth’s water but because of high salt contents this water cannot be used for human consumption. 

The polar ice caps and glaciers consist of 2% of the earth’s total water supply. Only 1% of the 

total earth’s water resources are available as fresh water i.e., surface water; river, lake, stream 
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and ground water. The fresh water is being used by agriculture (69%), industry (23%) and for 

domestic purposes (8%). 

10. Why most of the transition elements form coloured compounds? 

 

Ans: In transition elements, the d orbitals are responsible for the colour development in their 

compounds. When these orbitals are involved in bonding, they split up into two energy levels, 

one set has a higher energy than the other. The electrons residing in low energy d-orbitals absorb 

a part of the visible light and jump to high energy d orbitals. The process is called d-d transition. 

The energy difference of d-orbitals varies from ion to ion. Thus, every ion absorbs a different 

wavelength and transmits the remaining set of wavelengths that gives different colours to the 

ions. 

 

 

 

 

 

 
In [Ti(H2O)6]

3+, yellow light is absorbed, while most of the blue and red lights are transmitted, 

therefore the solution of [Ti(H2O)6]
3+ ions looks violet in colour. 

11. What is role of chlorofluorocarbons in destroying ozone layer? 

 

Ans: Chlorofluorocarbons used as refrigerants in air conditioning and in aerosol sprays are inert 

in the troposphere but slowly diffuse into stratosphere, where they are subjected to ultraviolet 

radiation generating Cl0 free radicals. Chlorofluorocarbons (CFCs) play an effective role in 

removing O3 in the stratosphere due to following reactions. 
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A single chloride free radical can destroy up to 100,000 ozone molecules. 

 

12. Name four components of environment. 

 

Ans: 

 

The environment consists of the following components: 

 

(i) Atmosphere (ii) Hydrosphere 
 

(iii) Lithosphere (iv) Biosphere  
 

Question 3 
 

1. Perchloric acid is considered a valuable analytical reagent. Why? 

 

Ans: Perchloric acid is considered a valuable analytical reagent due to its oxidizing effect, acidic 

strength and solubility of its salts. 

2. Why iodine has metallic luster? 

 

Ans: Iodine exists as grayish solid at room temperature. It has greater size and higher 

polarizability due to size so the attraction between nucleus and outermost shell electrons is less. 

At room temperature, when light strikes the surface of iodine electrons are excited at higher 

level. On releasing this energy electrons come to lower state and iodine appears lustrous. 

3. Define the following terms giving one example for each 

 

i. Position isomerism 

 

ii. Metamerism 

Ans: Position isomerism 
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This type of isomerism arises due to the difference in the position of the same functional group 

on the carbon chain. The arrangement of carbon atoms remains the same. For example, 

(a) Chloropropane can have two positional isomers given below. 

 

 

 

 

 

 

 
(b) Butene (C4H8) can have two positional isomers. 

 

 

 

 

 
 

Metamerism 

 

This type of isomerism arises due to the unequal distribution of carbon atoms on either side of 

the functional group. Such compounds belong to the same homologous series. For example, 

diethyl ether and methyl n-propyl ether are metamers. 

 

 

 

 
For a ketonic compound having the molecular formula C5H10O, the following two metamers are 

possible. 

 

 

 

 

4. What are alicyclic organic compounds? Give two examples. 

 

Ans: The homocyclic compounds which contain a ring of three or more carbon atoms and 

resembling aliphatic compounds are called alicyclic compounds. The saturated alicyclic 
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hydrocarbons have the general formula CnH2n. Typical examples of alicyclic compounds are 

given below. 

 

 

 

 

 
 

5. What is Baeyer’s test? 

 

Ans: When alkenes are treated with mild oxidizing reagents like dilute (1%) alkaline KMnO4 

solution (Baeyer's Reagent) at low temperature, hydroxylation of duoubie bond occurs resulting 

in the formation of dihydroxy compounds known as vicinal glycols. The pink colour of KMnO4 

solution is discharged during the reaction. It is also a test for the presence of unsaturation in the 

molecules. For example, 

 

 

 

 

 

 
6. Why alkynes are less reactive than alkenes towards electrophilic reagents? 

 

Ans: A π-bond in alkenes is not only weak but its electrons are more exposed to an attack by an 

electrophilic reagent. Both these facts make the alkenes a very reactive class of compounds. 

Alkynes although contain two π-bonds so they are less reactive than alkenes towards 

electrophilic reagents. The bond distance between the two bonded atoms is less so the π- 

electrons are not available to be attacked by electrophilic reagents. 
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7. How will you prove that benzene has cyclic structure? 

 

Ans: Benzene has a cyclic regular hexagonal structure which was confirmed by atomic orbital 

treatment through sp2 hybridization and X-ray studies. This structure was first proposed by a 

German chemist Kekule who further supported it by the following arguments. 

(i) Benzene gives only one monosubstituted product 

 

 

 

 

 

 
(ii) Benzene gives only three disubstituted products 

 

 

 

 

 

 
 

These two points confirm the regular hexagonal structure of benzene. 

 

8. What is general pattern of reactivity of benzene towards electrophile? 

 

Ans: The highly stable, delocalized electrons of benzene ring are not readily available for the 

nucleophillic attack like the electrons of alkenes. Therefore, the electrons of benzene ring do not 

assist in the attack of weak electrophiles. It means that more powerful electrophiles are required 

to penetrate and break the continuous sheath of electron cloud in benzene, e.g., substitution of 

halogen in benzene requires iron or corresponding ferric halide as a catalyst. In fact iron too is 

first converted into FeX3 which further reacts with halogen molecule to produce a powerful 

electrophile. 
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The halogenonium ion X+ thus produced attacks as a powerful electrophile on the electrons of 

benzene ring. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. Define tertiary alkyl halides. Give one example. 

 

Ans: In tertiary alkyl halides halogen atom is attached to a carbon which is further attached to 

three carbon atoms directly. 

 

 

 

 

 

 

 
 

10. Prepare each of the following compounds from ethyl magnesium bromide 
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a. Propanoic acid 

 

b. 1-propanol 

Ans: 

 

Question 4 

 
1. Write four uses of formaldehyde. 

 

Ans: (i) It is used in the manufacture of resins like urea-formaldehyde and plastics such as 

bakelite. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
11. Absolute alcohol cannot be prepared by fermentation. 

 

Ans: Alcohol obtained by fermentation is only upto 12% and never exceeds 14% because 

beyond this limit enzymes become inactive. 

12. How will you distinguish ethanol and methanol? 

 

Ans: 
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(ii) It is used in the manufacture of dyes such as indigo, para-rosaniline, etc. 

 

(iii) Its 40% aqueous solution called formalin is used as an antiseptic, a disinfectant, a germicide, 

a fungicide and for preserving animal specimens and sterlising surgical instruments. 

(iii) It is used as a decolourising agent in vat dyeing. 

 

2. Convert acetone into 2-propanol. 

 

 

 

 

 

 

 
Ans: 

 

3. Write the formula of: 

 

a. Glycine 

 

b. Alanine 

Ans: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
4. What happens when sodium formate or soda lime are heated? 

 

Ans: 
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5. Give four properties of enzymes. 

 

Ans: 

 

1. Specificity 

 

Enzymes are specific in their action which means that an enzyme will act on only one substrate 

or a group of closely related substrates. For example, hexokinase catalyses the conversion of 

hexoses like glucose, fructose and mannose to their 6-phosphate derivatives but glucokinase is 

specific for glucose only. 

2. Protein Nature 

 

Enzymes with few exceptions are protein in nature. They are produced by living cells but act in 

vivo as well as in vitro. 

3. The Direction of Enzyme Reactions 

 

Most enzymatic reactions are reversible i.e. the same enzyme can catalyze reactions in both 

directions. 

4. Isoenzymes 

 

These are the enzymes from the same organisms which catalyze the same reaction but are 

chemically and physically distinct from each other. 

6. Write down the structural formula of cholesterol. 

 

Ans: 
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7. Give two differences between fats and oils. 

 

Ans: A triester of glycerol is called a triglyceride or glyceride. The degree of unsaturation of the 

constituent fatty acid determines whether a triglyceride will be a solid or a liquid. The glycerides 

in which long- chain saturated acid components predominate tend to be solid or semi-solid and 

are termed as fats. On the other hand, oils are glycerol esters which contain higher proportion of 

unsaturated fatty acid components. 

 

 

 

 

 

 
8. Write four qualities of a good fertilizer. 

 

Ans: 

 

1. The nutrient elements present in it must be readily available to the plant. 

 

2. It must be fairly soluble in water so that it thoroughly mixes with the soil. 

 

3. It should not be injurious to plant. 

 

4. It should be cheap. 

 

9. What do you mean by setting of cement? 

 

Ans: The use of cement in the construction of building is based on its property of setting to a 

hard mass when its paste with water is allowed to stand for sometime. The reactions involved in 

the setting of cement are described as follows: 
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(i) Reactions Taking Place in First 24 Hours. 

 

A short time after the cement is mixed with water, tri-calcium aluminate absorbs water 

(hydration) and forms a colloidal gel of the composition, 3 Ca. AI2O3. 6H2O, (hydrated 

tricalcium aluminate). This gel starts crystallizing slowly, reacts with gypsum (CaSO4. 2 H2O) to 

form the crystals of calcium sulpho-aluminate (3CaO.Al2O3.3CaSO4.2H2O). 

(ii) Reactions Taking Place Between 1 to 7 Days 

 

Tricalcium silicate (3CaO. SiO2) and tri-calcium aluminate (3CaO . AI2O3) get hydrolyzed to 

produce calcium hydroxide and aluminium hydroxide. The calcium hydroxide, thus formed, 

starts changing into needle-shaped crystals, which get studded in the colloidal gel and impart 

strength to it. Aluminium hydroxide, on the other hand, fills the interstices resulting in hardening 

the mass. The gel formed starts losing water partly by evaporation and sets to a hard mass. 
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Question 2 

 

1. Hydration energy depends on charge density of ions. Justify the statement. 

 

Ans: Hydration energy depends upon charge to size ratio of ions. As the charge to size ratio 

increases hydration energy also increases. On moving from left to right in a period, the charge to 

size ratio increases because of increase in charge and decrease in size. As Na+, Mg+2 and Al+3 

belong to same period, so charge to size ratio is highest for Al+3 and lowest for Na+. Therefore, 

hydration energy increases from left to right in periodic table. 

2. Why anion is bigger in size than its parent atom? 

 

Ans: Ionic radii of negative ions are larger than the size of parent atoms due to the following 

reasons: 

1. Imbalance in electron-proton ratio. Greater number of electrons is attracted by less 

number of protons so the size increases. 

2. Addition of one or more electrons in the outermost shell causes repulsion between the 

electrons so the size increases. 

Example: 

 

F + e- F- 
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72 pm 136 pm 

 

3. Complete and balance the equation: 

 

 

 

 

 
 

Ans: 

 

 

 

 

 

 

 

 

 
 

4. Why s-block elements are called as alkali metals and alkaline earth metals? 

 

Ans: The s block elements are called as alkali and alkaline earth metals. The word alkali is 

derived from Arabic which means ashes. The Arabs used this term for these metals because they 

found sodium and potassium in the ashes of these plants. The term alkaline earth metals stands 

for these metals because they produce alkalies when added to water and are distributed in earth’s 

crust. 

5. How Al reacts with dilute and conc. Sulphuric acid? 

 

Ans: Aluminium does not react with dilute sulphuric acid 

2Al + H2SO4 (dil) No Reaction 

Al is oxidized by hot conc. H2SO4 to release SO2 gas 
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2Al + 6H2SO4 Al2 (SO4)3 + 6H2O + 3SO2 

 

6. Justify that solubility of borax changes with change in temperature. 

 

Ans: Borax is a white crystalline solid. It is sparingly soluble in cold water but is more soluble in 

hot water. For example, 100 grams of water dissolve 3 grams of decahydrateat 10 ⁰C and 99.3 

grams at 100 ⁰C. If a saturated solution is allowed to crystallize above 62 ⁰C octahedral crystals 

of the pentahydrate separate out. At temperature below 62 ⁰C decahydrate is formed. 

7. Complete and balance the equations: 

 

 

 

 

 
 

Ans: 

 

 

 

 

 

 

 

 

 
8. Justify that N2O is supporter of combustion. 

 

Ans: N2O is not combustible but resembles oxygen in rekindling a glowing splinter. Similarly, it  

supports combustion in burning of substances like phosphorus, sulphur etc. are taken in the 

cylinder containing sulphur dioxide. 
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9. Write structure of dichromate ion. 

 

Ans: 

 

 

 

 

 

 

 

 

 

 

 

 
10. What do you mean by galvanizing? 

 

Ans: Galvanizing is done by dipping a clean iron sheet in a zinc chloride bath and heating. The 

iron sheet is then removed, rolled into zinc bath and air cooled. In this case, if a protective layer 

of zinc is damaged a galvanic cell is established in the presence of moisture. Iron serves as a 

cathode and zinc as an anode. Electrons flow from zinc to iron, as a result of which Zn decays 

while Fe remains intact. This is called sacrificial corrosion. 

 

 

 

 

 
This is the way galvanizing helps protecting iron from rust. This process is used in water pipes, 

etc. 

11. Write note on hydrosphere. 
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Ans: The hydrosphere includes all water bodies, mainly oceans, rivers, streams, lakes, polar ice 

caps, glaciers and ground water reservoirs (water below earth surface). Oceans contain 97% of 

earth’s water but because of high salt contents this water cannot be used for human consumption. 

The polar ice caps and glaciers consist of 2% of the earth’s total water supply. Only 1% of the 

total earth’s water resources are available as fresh water i.e., surface water; river, lake, stream 

and ground water. The fresh water is being used by agriculture (69%), industry (23%) and for 

domestic purposes (8%). 

12. How CO (carbon monoxide) is a poisonous gas? 

 

Ans: Carbon monoxide is highly poisonous gas and causes suffocation if inhaled. It binds blood 

haemoglobin more strongly than oxygen thus excluding oxygen from normal respiration. The 

CO poisoning can be reversed by giving high pressure oxygen. Exposure to high concentration 

of CO results in headache, fatigue, unconsciousness and eventually death (if such exposure is 

sustained for longer period).  

Question 3 
 

1. How the halogen acids are ionized in water? 

 

Ans: In water, hydrogen halides give hydrofluoric, hydrochloric, hydrobromic and hydroiodic 

acids and split up into halogen ion (X-) and hydrogen ion (H+). 

 

 

 

 

 
Hydrofluoric acid is a weak acid due to limited ionization. The other three acids are very strong 

acids. The acidic strength increases in the order. 
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2. What are Freons and Teflon? 

 

Ans: Fluorine is used for the preparation of freons. Freon is the commercial name of low 

molecular mass fluorochlorocarbons, CCl2F2, CClF3. These are being used as refrigerants and 

aerosol propellants. Fluorine is used to prepare Teflon (-CF2— CF2-)n. It is a polymerized 

tetrafluoro ethylene compound. It is a valuable plastic which resists the action of oxidants, acids 

and alkalies. Corrosion proof parts of machinery are made of it. It is used for coating the 

electrical wiring. Teflon is also used as a non-stick coating for cooking pans. Halothane is used 

as an anaesthetic. 

3. How does cracking and reforming differ from each other? 

 

Ans: 

 

Cracking 

 

It is defined as breaking of higher hydrocarbons having high boiling points into a variety of 

lower hydrocarbons, which are more volatile (low boiling). For example, a higher hydrocarbons 

CI6H34 splits according to the following reaction. 

 

 

 

There are three types of cracking: thermal cracking, catalytic cracking, steam cracking. 

 

Reforming 

 

It involves the conversion of straight chain hydrocarbons into branched chain by heating in the 

absence of oxygen and in the presence of a catalyst. 
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It involves dehydrogenation, cyclisation, isomerisation. 

 

4. What is Baeyer’s test? 

 

Ans: When alkenes are treated with mild oxidizing reagents like dilute (1%) alkaline KMnO4 

solution (Baeyer's Reagent) at low temperature, hydroxylation of duoubie bond occurs resulting 

in the formation of dihydroxy compounds known as vicinal glycols. The pink colour of KMnO4 

solution is discharged during the reaction. It is also a test for the presence of unsaturation in the 

molecules. For example, 

 

 

 

 

 
5. Write structural formulas of the following: 

 

 

 

 
 

Ans: 

 

a) 

 

 

 

 

 

 

 
b) 
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6. Give four uses of ethane. 

 

Ans: 1. for the manufacture of polythene, a plastic material used for making toys, cables, bags, 

boxes, etc. 

2. for artificial ripening of the fruits. 

 

3. as a general anaesthetic. 

 

4. for preparing ‘Mustard gas’ a chemical used in World War I. The name comes from its 

mustard like odour. It is not a gas, but a high boiling liquid that is dispersed as a mist of tiny 

droplets. It is a powerful vesicant i.e., causes blisters. 

7. What happens when a mixture of benzene vapours and air are passed over heated 

vanadium pentoxide? 

Ans: 

 

 

 

 

 

 

 

 

 

 

 

 
8. Write structural formulas of: 

 

a) Naphthalene 

 

b) Diphenylmethane 
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a. 
 
 

 

b. 

 

 

 

 

 

 
9. Define electrophile. Give two examples. 

 

Ans: It is a specie which attracts electrons (electron loving). The carbon atom of an alkyl group 

attached with the halogen atom and bearing a partial positive charge is called an electrophile or 

electrophilic center. An electrophile may be neutral or positively charged. 

For example, boron trifluoride (BF3), aluminium chloride (AlCl3) 

 

10. What is Grignard reagent? What is the cause of its activity? 

 

Ans: Grignard reagents RMgX are derivatives of alkyl halides belonging to class of organo- 

metallic compounds. 

 

 

 

 

 

 

 
Magnesium is more electropositive than carbon and the C-Mg bond though covalent is highly 

polar, giving alkyl carbon the partial negative charge. This negative charge is an unusual 

character which makes the alkyl groups highly reactive towards electrophile centres. 

11. Why water has higher boiling point than ethanol? 

Forman Christian College (A Chartered University), Lahore, Pakistan



Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

Ans: Water and ethanol have hydrogen bonding present in them but water makes two hydrogen 

bonds per molecule as compared to ethanol which makes only one hydrogen bond. Therefore, 

water has higher boiling point than ethanol. 

12. Ethyl alcohol is a liquid while methyl chloride is a gas. Explain. 

 

Ans: Ethyl alcohol has hydrogen bonding. In methyl chloride no hydrogen bonding is present; 

only dipole-dipole forces are there. Therefore, ethyl alcohol is a liquid while methyl chloride is a 

gas. 

Question 4 

 

1. How will you distinguish chemically between acetaldehyde and benzaldehyde. 

 

Ans: 

 

Acetaldehyde 

 

It gives aldol condensation product 

It gives iodoform test 

It does not give Cannizzaro’s reaction 

 

Benzaldehyde 

 

It does not give aldol condensation product 

It does not give iodoform test 

It gives Cannizzaro’s reaction 

 

2. How will you convert ethanal into propanone? 

 

Ans: 
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3. What happens when calcium acetate is heated? 
 

Ans: 
 

 

 

 

 

 

 

 

4. How acetic acid is obtained from methyl cyanide? 
 

 

 
 

Ans: 
 

5. Define homopolymer with an example. 

 

Ans: A homopolymer is formed by the polymerization of a single type of monomer. For 

example, the polymerization of vinyI acetate. 

 

 

 

 

 
6. What are epoxy resins? How are they prepared? 

 

Ans: The epoxy resins are fundamentally polyethers but retain their name on the basis of their 

starting materials and the presence of epoxide group in the polymer. The epoxy resin is made by 

condensing epichlorohydrin with diphenylol propane. 
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7. Give two points of importance of protein. 

 

Ans: 1. Proteins take an essential part in the formation of protoplasm which is the essence of all 

forms of life. 

2. Nucleoproteins which are complexes of proteins with nucleic acids serve as carriers of 

heredity from one generation to the other. 

8. What type of reactions take place in 1 to 7 days during the setting of cement? 

 

Ans: 

 

Reactions Taking Place Between 1 to 7 Days 

 

Tricalcium silicate (3CaO. SiO2) and tri-calcium aluminate (3CaO. AI2O3) get hydrolyzed to 

produce calcium hydroxide and aluminium hydroxide. The calcium hydroxide, thus formed, 

starts changing into needle-shaped crystals, which get studded in the colloidal gel and impart 

strength to it. Aluminium hydroxide, on the other hand, fills the interstices resulting in hardening 

the mass. The gel formed starts losing water partly by evaporation and sets to a hard mass. 

9. What are fertilizers? Why they are needed for plants? 

 

Ans: Fertilizers are the substances added to the soil to make up the deficiency of essential 

elements like nitrogen, phosphorus and potassium (NPK) required for the proper growth of 

plants. 

Fertilizers enhance the natural fertility of the soil or replenish the chemical elements taken up 

from soil by the previous crops. 
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Past Paper 2021 

Gujranwala Board 

Group 2 

(Solved) 

Question 2 

 

i. Why the size of an anion is larger than its neutral atom? 

 

Ans: Ionic radii of negative ions are larger than the size of parent atoms due to the following 

reasons: 

1. Imbalance in electron-proton ratio. Greater number of electrons is attracted by less 

number of protons so the size increases. 

2. Addition of one or more electrons in the outermost shell causes repulsion between the 

electrons so the size increases. 

Example: 

 

F + e- F- 

 
72 pm 136 pm 

 

ii. What is the role of shielding effect on ionization energy? 

 

Ans: Shielding effect increases from top to bottom in a group and remains constant from left to 

right in a period. As the shielding effect increases down the group the hold of nucleus on the 

outermost shell electrons decreases and it becomes easier for the atom to lose its outermost shell 

electron. In other words, the metallic character increases from top to bottom and ionization 

energy decreases as less energy is required to remove electrons from the outermost shell. As we 
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move from left to right the hold of nucleus on the outermost shell electrons increases as there is 

no addition of extra shells in moving from left to right. It becomes difficult for the atoms to lose 

electrons. The non-metallic character increases along the period and more energy is required to 

remove electrons from the outermost shell, therefore, ionization energy decreases across the 

periods. 

iii. Write down electronic configuration of Na and Ca. 

 

Ans: 

 

Na [Ne]3s1 

Ca [Ar]4s2 

iv. Why the group I-A elements are called alkali metals? 

 

Ans: The name alkali came from Arabic, which means ‘The Ashes’. The Arabs used this term 

for these metals because they found that the ashes of plants were composed chiefly of sodium 

and potassium. Alkali metals include the elements, lithium, sodium, potassium, rubidium, 

caesium and francium. These are very reactive metals, produce strong alkaline solutions with 

water. 

v. Give four uses of borax. 

 

Ans: 1. It is used to prepare borate glass, which is heat resistant. 

 

2. It is used in softening of water. 

 

3. It is employed in borax bead test, for the detection of metallic cations. 

 

4. It is used in metallurgical operations. 

 

5. It is used as a flux in welding and in metallurgy. 

 

vi. Write down four points about the peculiar behaviour of carbon from its group. 

 

Ans: Carbon differs from the remaining members of Group IV-A in the following respects: 
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1. Carbon and silicon are nonmetals while the other members of the family are metalloids or 

metals. 

2. Catenation or self linkage. Carbon has a tendency to form long chains of identical atoms. The 

type of linkage of identical atoms with each other is called catenation or self-linkage. 

vii. What happens when borax is heated with NH4Cl? Write down balanced equation. 

 

Ans: When borax is heated with ammonium chloride, boron nitride is produced: 

 

 

 

 

viii. Write down formulas of the following minerals (a) Galena (b) Heavy Spar 

Ans: Galena 

PbS 

 

Heavy Spar 

 

BaSO4 

 

ix. Sulphuric acid is a dehydrating agent. Prove it by giving two equations. 

 

Ans: H2SO4 has a great affinity for water, so it acts as dehydrating agent and eliminates water 

from different compounds. 

(i) With oxalic acid it forms CO2 and CO 

 

 

 

 

 
(ii) With formic acid, CO is formed 

 

 

x. Briefly describe the role of nitrogen in plants. 
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Ans: Nitrogen is required during the early stage of plant growth for the development of stems 

and leaves. It is the main constituent of protein, imparts green colour to the leaves and enhance 

the yield and quality of the plants. 

xi. Write down the major steps involved in the synthesis of urea fertilizer. 

 

Ans: Urea is produced by the reaction of liquid ammonia with gaseous carbon dioxide. 

Following steps are involved in the manufacture of urea. 

i) Preparation of Hydrogen and Carbon dioxide 

 

ii) Preparation of Ammonia 

 

iii) Preparation of Ammonium Carbamate 

 

iv) Preparation of Urea 

 

v) Concentration of Urea 

 

vi) Prilling 

 

xii. What are the raw materials used in the manufacture of cement? 

 

Ans: The important raw materials used for the manufacture of cement are: 

 

1. Calcarious material (limestone, marble, chalks, marine shell) as source of CaO. 

 

2. Argillaceous material (clay, shale, slate, blast furnace slag). They provide acidic components 

such as aluminates and silicates. 

3. Other raw material being used is gypsum. 

 

Question 3 

 
i. Prepare Cl2O7 with the help of chemical reaction. 

 

Ans: CI2O7 is an anhydride of perchloric acid (HCIO4). It can be obtained at -10oC by 

dehydration of HCIO4 with P2O5. 
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ii. Prepare HClO4. Also write down its two properties. 
 

Ans: Perchloric acid (HClO4) is commonly obtained in aqueous solution. Pure anhydrous 

compound can by prepared by distilling a mixture of potassium perchlorate (KCIO4) and conc. 

H2SO4 under reduced pressure. 

 

 

 

iii. Write down any four uses of bleaching powder. 

 

Ans: Bleaching powder is used: 

 

1. for the laboratory preparation of chlorine and oxygen. It is also used in the manufacture of 

chloroform. 

2. as a disinfectant and in the sterilization of water. 

 

3. for making unshrinkable wool. 

 

4. for bleaching cotton, linen and paper pulp. (Delicate fabrics like wool, silk etc. cannot 

bebleached with it as these could be damaged by chlorine). 

iv. Write down the name of any four methods for prevention of corrosion. 

 

Ans: 1. Tin Plating or Coating Iron with Tin (cathode coating) 

 

2. Galvanizing or Zinc Coating (anode coating) 

 

3. Protecting the surface of the metal from coming in direct contact with the surrounding by 

coating it with oil. 

4. Protecting the surface of the metal from coming in direct contact with the surrounding by 

coating it with paint, varnish or enamel. 
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v. How zinc coating or anode coating prevents the iron from corrosion? 

 

Ans: 

 

Galvanizing is done by dipping a clean iron sheet in a zinc chloride bath and heating. The iron 

sheet is then removed, rolled into zinc bath and air cooled. In this case, if a protective layer of 

zinc is damaged a galvanic cell is established in the presence of moisture. Iron serves as a 

cathode and zinc as an anode. Electrons flow from zinc to iron, as a result of which Zn decays 

while Fe remains intact. This is called sacrificial corrosion. 

 

 

 

 

This is the way galvanizing helps protecting iron from rust. This process is used in water pipes, 

etc. 

vi. Describe the x-ray structure of benzene. 

 

Ans: The X-ray studies of benzene have confirmed the hexagonal structure for it. These studies 

have also revealed that all the carbon and hydrogen atoms are in the same plane. All the angles 

are of 120°. All C - C and C –H bond lengths are 1.397⁰A and 1.09 ⁰A, respectively. 

 

 

 

 

 

 

 

 
 

vii. Prepare benzene and toluene from alkane with equation. 

 

Ans: Benzene and toluene are also prepared by passing the vapours of n-haxane or n-heptane 

over a mixture of catalysts Cr2O3 + AI2O3 + SiO2 at 500 °C. 
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viii. Write down the reaction of acetone with 2,4-dinitrophenylhydrazine. 

 

Ans: 

 

 

 

 

 

 

 
ix. Write down any four uses of acetaldehyde. 

 

Ans: 

 

1. It is used in the production of acetic acid, acetic anhydride, n-butanol, ethanol, 2-ethyl-1- 

hexanol, vinyl acetate, paraldehyde, ethylacetate, etc. 

2. It is used to make acetaldehyde ammonia used as a rubber-accelerator. 

 

3. It is used to make chloral hydrate, ethanol trimer and tetramer. Chloral hydrate and ethanol 

trimer are both used as hypnotic drugs whereas ethanol tetramer is used as a slug poison. 

4. It is used as an antiseptic inhalent in nasal infections. 

 
x. How acetic acid is prepared from acetylene. 

 

Ans: 
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xi. Write down the chemical reaction of CH3COOH with 
 

(i) C2H5OH (ii) NH3 

 

 

(i) CH3COOH + C2H5OH      H2SO4 CH3COOC2H5 + H2O 

(ii) 

 

 

Ans: 

 

xii. How would you convert acetic acid into acetic anhydride? 

 

Ans: 

 

 

 

 

 

 
Question 4 

 
i. Define geometric isomerism giving one example. 

 

Ans: Such compounds which possess the same structural formula, but differ with respect to the 

positions of the identical groups in space are called cis-trans isomers and the phenomenon is 

known as the cis-trans or geometric isomerism. 

For example, 2-Butene can exist in the form of cis and trans isomers. 
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ii. What are aliphatic compounds? Give their two examples. 

 

Ans: Aliphatic compound is any chemical compound belonging to the organic class in which the 

atoms are connected by single, double or triple bonds to form nonaromatic structures. For 

example, 

 

 

 

 

 

 

 

 

 

 

 

 

iii. What is clemmensen reduction? Give example. 

 

Ans: In clemmensen reduction a ketone is reduced to an alkane using zinc amalgam and 

hydrochloric acid. 

 

 

 

 

 
iv. Convert (a) methane into ethane (b) ethene into ethylene glycol 

Ans: 

Forman Christian College (A Chartered University), Lahore, Pakistan



10 

Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

 

 

 

 

 

 

 

 
 

a. 

 

 

 

 
b. 

v. State Markownikov’s rule with an example. 

 

Ans: The rule states that; in the addition of an unsymmetrical reagent to an unsymmetrical 

alkene, the negative part of the adding reagent goes to that carbon, constituting the double bond, 

which has least number of hydrogen atoms. 

 

 

 

 

 

 

 

 
 

vi. Define nucleophile and substrate. Giving one example in each case. 

 

Ans: Nucleophile 

 

Nucleophile means nucleus loving. It is negatively charged specie or any specie having lone pair 

 

of electrons. Examples: Cl-, Br-, etc. 

 

Substrate 

 

The alkyl halide molecule on which a nucleophile attacks is called a substrate molecule. 
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vii. Convert ethyl chloride into (a) ethane (b) tetraethyl lead 
 

Ans: (a) 

(b) 

viii. What is denaturing of alcohol? 

 

Ans: Sometimes ethanol is denatured by addition of 10% methanol to avoid its use for drinking 

purposes. Such alcohol is called methylated spirit. A small quantity of pyridine or acetone may 

also be added for this purpose. 

ix. How will you distinguish between ethanol and methanol by a chemical test? 

Ans: Ethanol gives iodoform with iodine in the presence of NaOH. Formation of yellow crystals 
 

indicate that the alcohol is ethanol. Methanol does not give iodoform test. 
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Past Paper 2021 

Gujranwala Board 

(Solved) 

Question 2 

i. Explain the variation in melting point along the short periods. 
 

Ans: The melting points of group IA elements are low because each atom in them provides only 

one electron to form a bond with other atom. Melting points of group IIA elements are 

considerably higher than those of group IA elements because each atom in them provides two 

binding electrons. 

 

 

 

 

 

 

 

 

 

 

 

 

 
ii. Why the ionic radii of negative ions are larger than the size of their parent 

atoms? 

Ans: Ionic radii of negative ions are larger than the size of parent atoms due to the following 

reasons: 

1. Imbalance in electron-proton ratio. Greater number of electrons is attracted by less 

number of protons so the size increases. 
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2. Addition of one or more electrons in the outermost shell causes repulsion between the 

electrons so the size increases. 

Example: 

 

F + e- F- 

 
72 pm 136 pm 

 

iii. Why the elements of group IIA are called alkaline earth metals? 

 

Ans: The term alkaline earth metals stands for these metals because they produce alkalies when 

added to water and are distributed in earth’s crust. 

iv. Write down major problems faced during the preparation of sodium hydroxide 

by the diaphragm cell. 

Ans: We can face two major problems during the working of the cell. 
 

1. Chlorine produced can react with hydroxide ions in cold giving hypochlorite ions. 

 

 

 

 
2. Hydroxide ions may be attracted towards anode, where they can be discharged releasing 

oxygen gas. This oxygen gas may contaminate the chlorine and renders it impure. 

v. Write down the four uses of borax. 

 

Ans: 1. It is used to prepare borate glass, which is heat resistant. 

 

2. It is used in softening of water. 

 

3. It is employed in borax bead test, for the detection of metallic cations. 

 

4. It is used in metallurgical operations. 

 

vi. Give the chemistry of borax bead test. 
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Ans: Borax, when fused, is decomposed into sodium metaborate and boric anhydride. 

 

 
The metallic oxide formed from the substance, under examination, combines with B2O3 giving 

the coloured metallic borates. With cupric oxide, the beads are coloured blue in the oxidizing 

flame because cupric borates are blue in colour. 

 

 
 

vii. How will you convert boric acid into borax and vice versa? 

 

Ans: 1. Boric acid is partially neutralised by caustic soda to give borax. 

 

 

 

 

2. When boric acid is neutralized by soda ash (Na2CO3), borax is obtained. 

 

 

 

 
 

viii. Describe “ring test” for the confirmation of nitrate ions in solution. 

 

Ans: NO forms a brown coloured addition compound with FeSO4.This test is used to confirm the 

presence of nitrates (Ring Test). 

 

 
ix. What is aqua regia? How does it dissolve gold? 

 

Ans: When one volume of concentrated HNO3 is mixed with 3 volumes of concentrated HCl, 

aqua regia is formed. It is employed to dissolve gold and platinum. 

 

 
NOCI formed is decomposed giving NO and Cl2 
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This liberated chlorine gas converts noble metals such as gold and platinum into their water 

soluble chlorides. 

 

 

 

x. What are essential nutrient elements? Why these are needed for plant growth? 

 

Ans: The elements nitrogen, phosphorus and potassium (NPK) are considered to be the essential 

nutrient elements. Nitrogen is required during the early stage of plant growth for the 

development of stems and leaves. It is the main constituent of protein, imparts green colour to 

the leaves and enhance the yield and quality of the plants. Phosphorus is required to stimulate 

early growth to accelerate the seed and fruit formation during the later stages of growth. It also 

increases resistance to diseases. Potassium is required for the formation of starch, sugar and the 

fibrous material of the plant. They increase resistance to diseases and make the plants strong by 

helping in healthy root development. They also help in ripening of seeds, fruits and cereals.  

Potassium fertilizers are especially useful for tobacco, coffee, potato and corn. 

xi. Write down the important raw materials used for the manufacture of cement. 

 

Ans: The important raw materials used for the manufacture of cement are: 

 

1. Calcarious material (limestone, marble, chalks, marine shell) as source of CaO. 

 

2. Argillaceous material (clay, shale, slate, blast furnace slag) They provide acidic components 

such as aluminates and silicates. 

3. Other raw material being used is gypsum. 

 

xii. What do you mean by prilling of urea? 
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Ans: The molten urea is sprayed at the prilling tower by means of prilling bucket where it is 

cooled by the air rising upward. Molten droplets solidify into the form of prills. 

Question 3 

 
i. Convert acetic acid into ethane by reduction method. 

 

 

iii. How acetic acid is prepared from Grignard’s reagent? Give reaction. 

 

Ans: 

Ans: Carboxylic acids on reduction with HI and red phosphorus give alkanes. 

ii. Give the mechanism for ester formation. 

Ans: CH3COOH + C2H5OH H2SO4 CH3COOC2H5 + H2O 

Forman Christian College (A Chartered University), Lahore, Pakistan



6 

Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

 
 

iv. How will you distinguish between ethanol and propanal? 

 

Ans: Ethanal and propanal can be distinguished by iodoform test. Ethanal gives a yellow 

precipitate of iodoform with an alkaline solution of NaOH. Propanal does not give this test. 

 

 

 

 

 

 
v. Convert methanol into ethanal. 

 

Ans: 

 

CH3OH P+ I2 CH3I KCN CH3CN 4H/Reduction 

CH3CH2NH2 HNO2 CH3CH2OH 

 
 

CH3CH2OH + [O]   Na2Cr2O7 + H2SO4/∆ CH3CHO + H2O 
 

vi. Convert ethyl benzene into benzoic acid. 

 

Ans: Alkyl benzenes are readily oxidized by acidified KMnO4 or K2Cr2O7. 

 

 

 

 

 

 

 
vii. What is Wurtz-Fittig reaction? How it helps to prepare ethyl benzene? 

 

Ans: The Wurtz reaction for the synthesis of alkanes was extended by Fittig in 1864 to the 

synthesis of alkyl aromatic hydrocarbons. 
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viii. Why does damaged tin plated iron get rusted quickly? 

 

Ans: The process of tin plating consists of dipping the clean sheet of iron in a bath of molten tin 

and then passing it through hot pair of rollers. Such plates are used in the manufacture of tin 

canes, oil containers and other similar articles. 

Tin itself is very stable and protects the metals effectively as long as its coating on the iron is 

intact. If the protective coating is damaged, then iron comes into contact with moisture. A 

galvanic cell is established in which tin acts as a cathode and iron as an anode. The electrons 

flow from iron to tin, where they discharge H+ ions, leaving behind OH- in the solution. These 

hydroxide ions react with iron forming Fe(OH)3, which dissolves rapidly in water. From this, it 

can be concluded that plated iron gets rust more rapidly when the protective coating is damaged 

than the non-plated iron. 

ix. Mention any four properties of transition elements. 

 

Ans: 1. They are all metals in true sense, some of which play important role in industry, e.g. Ti, 

Fe, Cr, Ni, Cu, Mo, W, Zr, Nb, Ta, Th, etc. 

2. They are all hard and strong metals with high melting and boiling points. They are also good 

conductors of heat and electricity. 

3. They form alloys with one another and also with other elements. 

 

4. With few exceptions, they show variable valency or oxidation state. 

 

x. Give uses of bleaching powder. 
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Ans: Bleaching powder is used: 

 

1. for the laboratory preparation of chlorine and oxygen. It is also used in the manufacture of 

chloroform. 

2. as a disinfectant and in the sterilization of water. 

 

3. for making unshrinkable wool. 

 

4. for bleaching cotton, linen and paper pulp. (Delicate fabrics like wool, silk etc. cannot be 

bleached with it as these could be damaged by chlorine). 

xi. What are the oxyacids of chlorine? Give their names and formulas. 

 

Ans: Oxygen containing acids of chlorine are oxyacids of chlorine. Their names and formulas 

are as follows: 

1. Hypochlorous acid, HClO 

 

2. Chlorous acid, HClO2 

 

3. Chloric acid, HClO3 

 

4. Perchloric acid, HClO4 

 

xii. How does chlorine react with NaOH at different temperatures? 

 

Ans: 
 

 

 

 

 

 

 

 

 

 
 

 
Question 4 
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i. Define functional group. Give examples of oxygen containing functional groups. 

 

Ans: An atom or a group of atoms or a double bond or a triple bond whose presence imparts 

specific properties to organic compounds is called a functional group, because they are the 

chemically functional parts of molecules. 

Examples 

 
a. 

 

 

 

 
b. 

ii. How quality of fuel can be improved? 

 

Ans: The quality of a fuel is indicated by its octane number. As the octane number increases, the 

engine is less likely to produce knocking. Straight- chain hydrocarbons have low octane numbers 

and make poor fuels. Experiments have shown that isooctane or 2,2,4- trimethyl pentane burns 

very smoothly in an engine and has been arbitrarily given an octane number of 100. The octane 

number of gasoline is improved by a process called reforming. It involves the conversion of 

straight chain hydrocarbons into branched chain by heating in the absence of oxygen and in the 

presence of a catalyst. 

 

 

 

 

 

 

 

iii. What is ozonolysis? Write down chemical equation. 

 

Ans: Ozone (O3) is a highly reactive allotropic form of oxygen. It reacts vigorously with alkenes 

to form unstable molozonide. It rearranges spontaneously to form an ozonide. 
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iv. How does propyne react with the following reagents: 

 

a.   AgNO3/NH4OH b. Cu2Cl2/NH4OH 

Ans: 

a. CH3-C=CH + AgNO3 +NH4OH CH3-C=CAg + NH4NO3 + H2O 

 

 
b. + Cu2Cl2 + NH4OH CH3-C=CCu + NH4Cl +H2O 

 

v. What is β-elimination reaction? 

 

Ans: During nucleophilic substitution reactions, the attacking nucleophile attacks the 

electrophilic carbon atom of the alkyl halide. There is another site present in the alkyl halide 

molecule where the nucleophile can attack at the same time. Such a site is an electrophilic 

hydrogen atom attached to the β-carbon of the alkyl halide. When the attack takes place on 

hydrogen, we get an alkene instead of a substitution product. Such type of reactions is called 

elimination reactions. 

These reactions take place simultaneously with substitution reactions and often compete with 

them. 

 

 

 

 

 

 

Instead of HBr write KBr + H2O 
vi. What is nucleophile? Give two examples of nucleophiles. 
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Ans: Nucleophile means nucleus loving. It is a negatively charged specie or any specie having 

 

lone pair of electrons. Examples: Cl-, Br-, etc. 
 

vii. How methanol and ethanol can be distinguished? 

 

Ans: Ethanol gives iodoform with iodine in the presence of NaOH. Formation of yellow crystals 

indicate that the alcohol is ethanol. Methanol does not give iodoform test. 

 

 

 

viii. Write down two reactions of alcohol in which –OH bond is broken. 

 

Ans: 

 

 

 

 

 

 

ix. What is mustard gas? How it can be prepared? 

 

Ans: The name ‘Mustard Gas’ comes from its mustard like odour. It is not a gas, but a high 

boiling liquid that is dispersed as a mist of tiny droplets. It is a powerful vesicant i.e., causes 

blisters. It is prepared as follows: 
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Past Paper 2019 

Gujranwala Board 

Group 1 

(Solved) 

Question 2 

 

i. Why the values of the ionization energy decrease down the group? 

 

Ans: As we move down the group the atomic size increases as the shielding effect increases, 

effective nuclear charge decreases and hold of nucleus on the outermost shell electrons 

decreases. Therefore, less energy is required to remove electrons from the outermost shell. So, 

ionization energy decreases down the group. 

ii. Why ZnO is regarded as amphoteric oxide? 

 

Ans: ZnO is amphoteric and behaves as acid towards strong bases and as base towards strong 

acids. 

 

 

 

 

 
 

iii. Why lime water turns milky with CO2 but becomes clear with excess CO2? 
 

Ans: 

 

When CO2 is passed through lime water CaCO3 is produced which is insoluble and makes a 

suspension. That is why lime water turns milky. 

Ca(OH)2 + CO2 CaCO3 + H2O 
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With excess of CO2 calcium bicarbonate is formed which is soluble and the milkiness 

disappears. 

CaCO3 excess CO2 Ca(HCO3)2 

iv. How boric acid is prepared on commercial scale from Colemanite? 

 

Ans: On commercial scale, boric acid is prepared from a natural calcium borate called 

colemanite (Ca2B6O11. 5H2O) by suspending it in boiling water while, sulphur dioxide is passed 

through it. Boric acid crystallizes out from the solution while, the other product CaSO3 remains 

in the solution. 

 

 

 
 

v. Why aluminium sheets are said to be corrosion free? 

 

Ans: When a piece of aluminium sheet is exposed to moist air it acquires a thin, continuous 

coating of aluminium oxide, which prevents further attack on the metal by atmospheric oxygen 

and water under normal conditions. Because of this aluminium sheets are said to be corrosion- 

free. 

vi. Why CO2 is a gas at room temperature while SiO2 is a solid? 
 

Ans: silicon atoms are much larger than carbon atoms and thus tend to surround themselves with 

more oxygen neighbours; silicon forms only single bonds to oxygen atoms whereas carbon may 

form double bonds. Carbon, in fact, forms double bonds to each of the two oxygen atoms to 

produce a small, symmetrical, linear molecule CO2, which is volatile and reasonably reactive. 

The silicon atom can be approached closely by four oxygen atoms and forms a single bond to 

each at tetrahedral angles. This structure can be continued in three dimensions to produce a 
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continuous giant silicon oxygen network extending out to give the massive silicon dioxide 

crystal. 

In the interior of the silica network every silicon atom is bonded tetrahedrally to four oxygen 

atoms and every oxygen atom is bonded to two silicon atoms. The overall ratio of silicon to 

oxygen atoms is 1:2 and the simplest formula for silica therefore is SiO2. The silicon oxygen 

bonds are strong and keep the atoms firmly in place. 

 

 

 

 

 

 

 

 

vii. How an aqua regia dissolves gold? 

 

Ans: When one volume of concentrated HNO3 is mixed with 3 volumes of concentrated HCl, 

aqua regia is formed. It is employed to dissolve gold and platinum. 

 

 

 
NOCI formed is decomposed giving NO and Cl2 

 

 

 

 
This liberated chlorine gas converts noble metals such as gold and platinum into their water 

soluble chlorides. 

 

 

viii. How orthophosphoric acid is converted into pyro and metaphosphoric acid? 
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Ans: On heating, it loses water and converted into pyro and metaphosphoric acid. 
 

 

 
ix. How hot concentrated Sulphuric acid reacts with Cu and Ag metals? 

 

Ans: 

 

 

 

 

 
x. Name four macronutrients and also mention per acre range of their requirement. 

 

Ans: Nitrogen, Phosphorus, Potassium, Calcium are the four macronutrients beside others. These 

are generally required in quantities ranging from 6 grams to 200 grams per acre. 

xi. Name any four parts of paper making machine. 

 

Ans: 

(a) Flow Spreader 
 

(b) Head Box 

 

(c) Fourdrinier Table 

 

(d) Press Section 

 

xii. What is “Chemical Oxygen Demand” COD? How is it measured? 

 

Ans: The organic content of water which consumes oxygen during chemical oxidation is 

evaluated by its chemical oxygen demand. The oxygen demand of water can be determined 

directly by treating it with dichromate ions Cr2O7
2- which is a powerful oxidizing agent. The 

organic matter in water is oxidized, while the remaining dichromate is determined 

titremetrically: Value of COD is a direct measure of chemically oxidizable matter in water. 

Higher values of COD will indicate more pollution. 
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Question 3 

 
i. What is “Catalytic Cracking”? 

 

Ans: Higher hydrocarbons can be cracked at lower tem perature (500 °C) and lower pressure (2 

atm), in the presence of a suitable catalyst. A typical catalyst used for this purpose is a mixture of 

silica (SiO2) and alumina (AI2O3). Catalytic cracking produces gasoline of higher octane number 

and, therefore, this method is used for obtaining better quality gasoline. 

ii. Compounds containing double bonds are more reactive. Give reason. 

 

Ans: In the formation of a π-bond, the partially filled p-orbitals overlap in a parallel fashion. The 

probability of finding electron is thus away from the line joining the two nuclei. Due to this 

reason π-electrons are less firmly held between the nuclei. A π-bond is, therefore, a weak bond as 

compared to a ϭ-bond. During a reaction it breaks comparatively easily rendering alkenes as 

reactive group of compounds. Moreover, the loosely held π-electrons are more exposed to attack 

by the electrophilic reagents. Alkenes, therefore, undergo electrophilic reactions very easily. 

iii. Write mechanism for the addition of halogen in alkene. 

 

 

 
 

Ans: 

 

 

 

 

 

 

 

 

 
iv. Prepare benzene from acetylene and n-hexane. 

 

Ans: 
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v. Draw structural formulas of p-nitrotoluene and p-dibenzylbenzene. 

Ans: p-nitrotoluene 

p-dibenzylbenzene 

vi. Starting from suitable Grignard reagent prepare ethane and ethyl cyanide. 

Ans: 
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vii. Write reaction to prepare tetraethyl lead and nitroethane. 

 
Ans: i. 

 

ii. CH3-CH3 + HONO2 400-500 ⁰C CH3CH2NO2 + H2O 
 

 

 
 

 
 

 

xi. What is glacial acetic acid? 

viii. Prepare ethanol from starch. 

Ans: 

ix. Convert ethanol to iodoform. 

Ans: 

x. Write Strecker synthesis to prepare amino acids. 

Ans: When hydrogen cyanide is added to an aldehyde in the presence of ammonia, α - amino 

acid is obtained. 

α - amino nitrile upon acidic hydrolysis yields an α - amino acid: 
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Ans: The pure acid freezes to an ice like solid at 17 °C, therefore, it is called glacial acetic acid. 

 

xii. Write structural formula of Lysine and Valine. 

 

Ans: 

 

 

 

 

 

 

 

 

 

Question 4 

 
i. What is an iodized salt? 

 

Ans: To ensure the presence of iodide ion in the diet, sodium or potassium iodide is added to the 

common salt which is known as iodized salt. Diet with insufficient iodide ions leads to an 

enlargement of the thyroid (Goiter). 

ii. Why iodine has metallic luster? Justify. 

 

Ans: Iodine is the biggest in size in halogens. Due to its greater size it can easily excite electrons 

on absorption of energy and they de-excite with the release of energy. The energy released on 

de-excitation can be seen in the form of light. That is why iodine has metallic luster. 

iii. Name any two methods to manufacture bleaching powder. Also give reaction for 

this. 

Ans: Bleaching powder can be manufactured by the action of chlorine on dry slaked lime using 

any one of the following methods: 

(a) Hasenclever’s method (old method) 
 

(b) Beckmann’s method (modern method) 

The reaction in both the cases will be: 
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iv. Name different forms of iron and mention which one is the purest form. 

 

Ans: Iron is available commercially in the following three forms. They differ in carbon contents 

as follows: 

1. Pig iron or cast iron 2.5 to 4.5% carbon 

 

2. Wrought iron 0.12 to 0.25% carbon (purest form of commercial iron) 

 

3. Steel 0.25 to 2.5% carbon 

 

v. Describe Tollen’s test for the identification of aldehydes. 

 

Ans: Aldehydes form silver mirror with Tollen’s reagent (ammoniacal silver nitrate solution).  

Add Tollen’s reagent to an aldehyde solution in a test tube and warm. A silver mirror is formed  

on the inside of the test tube. High quality mirrors are manufactured by using this principle. 

Ketones do not give this test. 

 

 

 

 
vi. Write any four uses of formaldehyde. 

 

Ans: (i) It is used in the manufacture of resins like urea-formaldehyde and plastics such as 

bakelite. 

(ii) It is used in the manufacture of dyes such as indigo, para-rosaniline, etc. 

 

(iii) Its 40% aqueous solution called formalin is used as an antiseptic, a disinfectant, a germicide, 

a fungicide and for preserving animal specimens and sterlising surgical instruments. 

(iv) It is used as a decolourising agent in vat dyeing. 

 

vii. Define saponification number with a suitable example. 
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Ans: It is defined as the number of milligrams of potassium hydroxide or sodium hydroxide 

required to saponify one gram of the fat or oil. For example, one mole of glycerol tripalmitate 

(mol. wt = 807) requires 168,000 mg of KOH for saponification. Therefore, one gram of fat will 

require 168000/807 mg of KOH. Hence the saponification number of glycerol tripalmitate is 

208. 

viii. Write two points of difference between a fat and an oil. 

 

Ans: The degree of unsaturation of the constituent fatty acid determines whether a triglyceride 

will be a solid or a liquid. The glycerides in which long- chain saturated acid components 

predominate tend to be solid or semisolid and are termed as fats. On the other hand, oils are 

glycerol esters which contain higher proportion of unsaturated fatty acid components. 

 

 

 

 

 

 
ix. Differentiate with at least two points between Amylose and Amylopectin. 

 

Ans: Starch is not a pure compound. It is a mixture of two polysaccharides, amylose and 

amylopectin which can be separated from one another. Amylose is soluble in water and gives a 

deep blue colour with iodine while amylopectin is insoluble and gives no colour. Natural starch 

consists of 10 to 20% amylose and 80 to 90% amylopectin. 
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Past Paper 2019 

Gujranwala Board 

Group 2 

(Solved) 

Question 2 

 

i. Define covalent hydride with one example. 

 

Ans: Covalent hydrides are the binary compounds of hydrogen with elements present on the 

right side of the periodic table. The tendency of hydrides towards covalent character increases as 

we move from left to right of the periodic table. Example, SiH4 

ii. Oxides of non-metals show acidic behaviour. Give reason. 

 

Ans: Non-metallic oxides are acidic because they form acids in water. For example 

 

CO2 + H2O H2CO3 

 
iii. Why 2% of gypsum is added in cement? 

 

Ans: In cement 2% gypsum is added to increase the setting time of cement. 

 

iv. Aluminium is not found in free state. Give reason. 

 

Ans: Aluminium is quite reactive and occurs primarily as alumino-silicate minerals found in the 

rocks of the outer portion of the earth. 

v. Why CO2 is a gas at room temperature while SiO2 is a solid? 
 

Ans: silicon atoms are much larger than carbon atoms and thus tend to surround themselves with 

more oxygen neighbours; silicon forms only single bonds to oxygen atoms whereas carbon may 

form double bonds. Carbon, in fact, forms double bonds to each of the two oxygen atoms to 

produce a small, symmetrical, linear molecule CO2, which is volatile and reasonably reactive. 
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The silicon atom can be approached closely by four oxygen atoms and forms a single bond to 

each at tetrahedral angles. This structure can be continued in three dimensions to produce a 

continuous giant silicon oxygen network extending out to give the massive silicon dioxide 

crystal. 

In the interior of the silica network every silicon atom is bonded tetrahedrally to four oxygen 

atoms and every oxygen atom is bonded to two silicon atoms. The overall ratio of silicon to 

oxygen atoms is 1:2 and the simplest formula for silica therefore is SiO2. The silicon oxygen 

bonds are strong and keep the atoms firmly in place. 

 

 

 

 

 

 

 

 

vi. What is Borax? 

 

Ans: Borax is the sodium salt of tetraboric acid. It is the most important of all borates (Sodium 

Tetraborate Na2B4O7.l0H2O). Borax occurs as a natural deposit called tincal in the dried up lakes 

of Tibet and California. Borax is a white, crystalline solid. 

vii. Write two reactions in which H2SO4 acts as an oxidizing agent. 

 

 

 

 

 
Ans: 

 

viii. Write two differences between oxygen and sulphur. 

Forman Christian College (A Chartered University), Lahore, Pakistan



3 

Note: This solution manual is a guide to correct answers of the short questions’ portion.  

 

 

 

 

 

 

 

Ans: 
 

ix. Write two methods for the preparation of NO2. 
 

Ans: 1. It can be prepared in small quantities by heating lead nitrate. 

 

 

 

 

2. It can also be prepared by reacting conc. HNO3 with copper. 

 

 

 

 
x. What are phosphatic fertilizers? 

 

Ans: These fertilizers provide phosphorus to the plants or soil. Phosphorus is required to 

stimulate early growth to accelerate the seed and fruit formation during the later stages of 

growth. It also increases resistance to diseases. The various phosphatic fertilizers have different 

compositions, due to which they have different solubilities. The two most important water 

soluble fertilizers are super phosphate (calcium super phosphate) Ca(H2PO4)2 and triple 

phosphate (diammonium- phosphate (NH4)2HPO4). 

 

xi. What do you mean by setting of cement? 

 

Ans: When cement is mixed with water it sets to a hard mass when its paste is allowed to stand 

for some time. This is called setting of cement. 

xii. What is the role of chlorofluorocarbons in destruction of ozone layer? 
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Ans: Chlorofluorocarbons used as refrigerants in air conditioning and in aerosol sprays are inert  

in the troposphere but slowly diffuse into stratosphere, where they are subjected to ultraviolet 

radiation generating Cl0 free radicals. Chlorofluorocarbons (CFCs) play an effective role in 

removing O3 in the stratosphere due to following reactions. 

 

 

 

 

 

A single chloride free radical can destroy upto 100,000 ozone molecules. 

 

Question 3 

 
i. Define the term tautomerism with an example. 

 

Ans: This type of isomerism arises due to shifting of proton from one atom to other in the same 

molecule. 

 

 

 

 

 

 
ii. Give name and reaction of alkene which is used to indicate the position of double 

bond. 

Addition of Oxygen 

 

 

 

Ans: 

Hydroxylation 
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iv. How is benzene converted into m-chloronitro benzene. 

Ans: 

v. How will you convert phenol into benzene? 

Ans: 

 

 
 

iii. How is ethyne converted into (a) Ethanal (b) Benzene 

Ans: (a) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

vi. How is ethene converted into 1-butanol? 

 

Ans: H2C=CH2 + H2 Pt CH3-CH3 
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vii. Give the reaction which is more useful for the preparation of alkyl chlorides. 

 

Ans: Alcohols also react with thionyl chloride in pyridine as a solvent to give alkyl chlorides. 

This method is especially useful since the by-products (HCl, SO2) are gases, which escape 

leaving behind the pure product. 

 

 
 

viii. Give the structural formulae of following compounds (a) Glycerol (b) Lactic acid 

 

 

 

 

 

 

 

 

 

 
Ans: 

Glycerol 
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Lactic acid 

 

ix. How is amino acid prepared by Strecker synthesis? 

 

 

 
Ans: 

 

 

 

 
x. What is peptide linkage? 

 

Ans: Peptides are the compounds formed by the condensation of two or more same or different 

α-amino acids. The condensation occurs between amino acids with the elimination of water. In 

this case, the carboxyl group of one amino acid and amino group of another amino acid gets 

condensed with elimination of water. The resulting –CO-NH linkage is called a peptide linkage. 

 

 

 

 

 

xi. How is ethyl iodide prepared? 

 

Ans: An excellent method for the preparation of simple alkyl iodide is the treatment of alkyl 

chloride or alkyl bromide with sodium iodide. This method is particularly useful because alkyl 

iodides cannot be prepared by the direct iodination of alkanes. 

CH3-CH2-Cl + NaI CH3-CH2-I + NaCl 
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xii. How is ethanol converted into ethanoic acid? 

 

Ans: 

 

 

 

 

 

 

Question 4 

 
i. Why HF is weaker acid than HCl? 

 

Ans: HF is weaker acid than HCl because fluorine is the most electronegative amongst all 

halogens and makes very strong hydrogen bonding. It has a zig-zag structure in which hydrogen 

is trapped between two fluorine atoms and cannot be released easily. This is not the case in HCl. 

Therefore, HF is a weaker acid than HCl. 

ii. Justify that Cl2O7 is the anhydride of perchloric acid. 
 

Ans: CI2O7 is an anhydride of perchloric acid (HCIO4). It can be obtained at -10 oC by 

dehydration of HCIO4 with P2O5. 

 

 

 
 

iii. Complete and balance the following equations 

XeF4 + NH3 

 

 
XeF6 + SiO2 
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iv. Define paramagnetism and diamagnetism. 

 

Ans: The substances (atoms, molecules or ions) which get attracted by the magnetic field are 

called paramagnetic substances and the phenomenon is called paramagnetism. This is due to the 

presence of unpaired electrons because there is a magnetic moment associated with the spinning 

 
compound having the chemical formula C2H6O. The key difference between acetone and ethanol 

 

is that acetone is a ketone whereas ethanol is an alcohol. Moreover, acetone contains a carbon 

atom having a double bond with an oxygen atom and two single bonds with two other carbon 

atoms while ethanol contains a –OH group attached to a carbon chain. 

electron. Greater the number of unpaired electrons more is the paramagnetic behaviour. 

When the electrons are paired in an orbital, then magnetic moments are cancelled out and the 

substances become diamagnetic. 

v. Distinguish chemically between acetone and ethyl alcohol. 

Ans: Acetone is a ketone having the chemical formula (CH3)2CO. Ethanol is an organic 
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Furthermore, another significant difference between acetone and ethanol, we can say that acetone 

is a colorless, volatile, flammable liquid and it has a pungent, irritating odor whereas ethanol is a 

volatile, flammable liquid with a slight characteristic odor. Ethanol shows hydrogen bonding 

which is negligible in acetone. 
 

 

Bisulphite addition products are given by ketone but not by alcohol. Cyanohydrin formation is 
 

seen in ketones but not alcohols. Alcohols are easier to oxidize as compared to ketones. 

 

 
vi. Convert methanol to ethanol. 

 

 

 

 

 

 
Ans: 

 

vii. Cellulose is not digested by human intestinal track. Justify. 

 

Ans: Humans are unable to digest cellulose because the appropriate enzymes to breakdown the β 

(1-4) glycosidic linkages are lacking. Undigestible cellulose is the fiber which aids in the smooth 

working of the intestinal tract. 

viii. Point out difference between cellulose and starch. 

 

Ans: 1. Starch is a polymer of α-D glucose. Cellulose is a polymer of β-D glucose. 

 

2. Starch is the most important carbohydrate in human diet. Cellulose is present mainly in the 

plant kingdom and in some marine animals. 

3. Starch is not a pure compound. It is a mixture of two polysaccharides, amylose and 

amylopectin which can be separated from one another. It is an unbranched polymer consisting of 

a large number (up to 2500) of glucose residues joined to each other through β -1—>4 linkages. 
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ix. How radiations affect the activity of enzymes? 

Ans: Radiations decrease or suppress the activity of enzymes. If radiations are thrown on the 

enzymes for longer time they can be denatured. 

Convert Ethane to nitroethane (Answer according to book) 
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Question 2 

 

i. Why diamond is a non-conductor and graphite is fairly a good conductor? 

 

Ans: Diamond is a non-conductor because all the valence electrons of carbon are tetrahedrally 

bound and unable to move freely. Whereas in graphite, one of carbon’s valence electrons is 

relatively free to move. Therefore, it is fairly a good conductor. 

How the classification of elements in different blocks helps in understanding their 

chemistry? 

Ans: The elements are divided into s, p, d and f block elements which is based on their 

outermost shell. This classification is quite useful in understanding the chemistry of elements and 

predicting their properties especially the concept of valency or oxidation state. 

ii. Why is the aqueous solution of Na2CO3 alkaline in nature? 
 

Ans: The solution of Na2CO3 in water is basic due to hydrolysis of carbonate ion. 

 

 

 

 
iii. Write borax bead test. 

 

Ans: Prepare a loop at the end of a platinum wire. Heat the wire and take a little powdered borax 

on the hot loop. Heat again, borax first swells up and then melts into colourless, glasslike bead 
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on the loop. Now put a few grains of the substance, under examination, on the beads and re-heat 

it first in the oxidizing flame and then in the reducing flame. 

Chemistry of the Borax-bead Test 

 

Borax, when fused, is decomposed into sodium metaborate and boric anhydride. 
 

 

sulphate or cobalt nitrate, etc. are placed in a solution of sodium silicate, they produce a very 

beautiful growth, like plant, which is called chemical garden. 

vii. What is the affect of dil HNO3 on a. Mg b. Cu? 

The metallic oxide formed from the substance, under examination, combines with B2O3 giving 

the coloured metallic borates. With cupric oxide, the beads are coloured blue in the oxidizing 

flame because cupric borates are blue in colour. 

v. Write the reaction of Al with a) H2SO4 b) NaOH 

 

Ans: a. 

b. 

vi. What is chemical garden? 

 

Ans: When crystals of soluble coloured salts like nickel chloride, ferrous sulphate, copper 
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Ans: 

 

 

 

viii. HNO2 acts as reducing agent. Show it with two examples. 
 

Ans: 

 

 

 

 

 
ix. How does sulphuric acid react with a. NH3 b. H2S? 

 

Ans: a. 

 

 

 

 

b. 

 

 

 

 
x. What is lithosphere? 

 

Ans: It consists of rigid rocky crust of earth and extends to the depth of 100 km. The mantle and 

core are the heavy interior of the earth, making up most of the earth’s mass. The 99.5 % mass of 

the lithosphere is made of 11 elements, which are oxygen (~ 46.60 %), Si (~27.72 %), Al (8.13 

%), Fe (5.0 %), Ca (3.63 %), Na (2.83 %), K (2.59 %), Mg (2.09 %) and Ti, H2 and P (total less 

 

than 1 %). The elements present in trace amounts (0.1 to 0.02 %) are C, Mn, S, Ba, Cl, Cr, F, Zr, 

Ni, Sr and V. These elements mostly occur in the form of minerals. 

xi. How O3 layer is destroyed by CCl2F2? 
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Ans: Chlorofluorocarbons used as refrigerants in air conditioning and in aerosol sprays are inert 

in the troposphere but slowly diffuse into stratosphere, where they are subjected to ultraviolet 

radiation generating Cl0 free radicals. Chlorofluorocarbons (CFCs) play an effective role in 

removing O3 in the stratosphere due to following reactions. 

 

 

 

 

 
A single chloride free radical can destroy up to 100,000 ozone molecules. 

 

xii. What is catalytic cracking? 

 

Ans: Higher hydrocarbons can be cracked at lower temperature (500 °C) and lower pressure (2 

atm), in the presence of a suitable catalyst. A typical catalyst used for this purpose is a mixture of 

silica (SiO2) and alumina (AI2O3). Catalytic cracking produces gasoline of higher octane number 

and, therefore, this method is used for obtaining better quality gasoline. 

Question 3 

 
i. What is Zwitter ion? Draw its structure. 

 

Ans: The amino acids exist as dipolar ion called Zwitter ion. It has positive as well as negative 

ends within the same molecule. In the formation of Zwitter ion, the proton goes from the 

carboxyl group to amino group. The Zwitter ionic structure of an amino acid may be written as: 

 

 

 

 

 

 

The dipolar structure is also called internal salt. All α - amino acids exist largely in dipolar ionic 

forms. 
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ii. What is the difference between essential and non-essential amino acids? 

 

Ans: Out of twenty amino acids which are required for protein synthesis, the human body can 

synthesize only ten. The amino acids which body can synthesize are called non-essential amino 

acids. The remaining ten amino acids which the body is not able to synthesize are called essent ial 

amino acids. The essential amino acids must be supplied to our bodies through our diet because 

they are required for proper health and growth. The deficiency of essential amino acids may 

cause diseases. 

iii. Justify that Tollen’s test is called as silver mirror test. 

 

Ans: Aldehydes form silver mirror with Tollen’s reagent (ammoniacal silver nitrate solution).  

Add Tollen’s reagent to an aldehyde solution in a test tube and warm. A silver mirror is formed  

on the inside of the test tube. High quality mirrors are manufactured by using this principle. 

Ketones do not give this test. 

 

 

 

 

 

iv. Give reaction of aldehyde with alcohol to produce hemiacetal and acetal. 

 

 

 

 

 
 

Ans: 
 

 

v. Draw structures of a) Methoxy benzene        b) n-Propyl ether 
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Ans: a. 

 

 

 

 

 

 

 

b. 

 

 

 

 
vi. Write reactions of phenol with: 

 

Ans: a. Bromine water 

 

 

 

 

 

 

 

 

 
 

b. Conc. HNO3 

 

 

 

 

 

 

 

 

 

 

 

 

 
vii. Convert C2H5Br to T.E.L 

 

Ans: 4 C2H5Br + Na4Pb (C2H5)4Pb + 4 NaCl 
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viii. Write names of the following compounds by I.U.P.A.C system. 
 

 

 
 

x. Write names of the following compounds by I.U.P.A.C system. 

a. 4-bromo-2,6-dimethyl benzaldehyde 

 

b. 6-bromo-4-chloro-2-iodophenol 

Ans: 

 

ix. How C2H2 reacts with a) 10% H2SO4/HgSO4 b) HBr 

Ans: 

a. 

b. 
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a. (CH3)2C=CH2 b. CH=C-CH=CH-C=CH 

Ans: a. 2-methyl-1-propene 

b. 3-hexen-1,5-diyne 

 

xi. Define alloy with one example. 

 

Ans: Owing to the similarity in their sizes, some transition metal atoms are able to replace one 

another in the metallic lattice and form substitutional alloys among themselves. Alloy steels are 

an important example of this type of material in which iron atoms are substituted by chromium, 

manganese and nickel atoms, etc. to give the steel more useful properties. 

xii. Give reason that M.P and B.P show maximum value in the middle of 1st transition 

series. 

Ans: First series of transition elements shows maximum melting and boiling point in the middle 

as the number of unpaired electrons is maximum in the middle of the series. It means binding 

forces are maximum till the middle after which pairing up of electrons starts and so the binding 

energy starts decreasing leading to lower melting and boiling points. 
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Question 4 

 
i. Why does iodine show metallic luster? 

 

Ans: Iodine is the biggest in size in halogens. Due to its greater size it can easily excite electrons 

on absorption of energy and they de-excite with the release of energy. The energy released on 

de-excitation can be seen in the form of light. That is why iodine has metallic luster. 

ii. Write any two applications of noble gases. 

 

Ans: 1. Helium is used in weather balloons, in welding and in traffic signal light. 

 

2. Neon is largely used in making neon advertising signs, in high voltage indicators and TV 

tubes. 

iii. Write reactions of bleaching powder with a) dil. H2SO4 b. NH3 

Ans: a. 
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b. 
 
 

 
iv. What are polyamide resins? Give an example. 

 

Ans: These resins are formed by the condensation of polyamines with aliphatic dicarboxylic 

acids.One of the most famous condensation polymers discovered is Nylon. The word Nylon has 

been accepted as a generic name for synthetic polyamides. Nylon 6, 6 is the most important 

polyamide. It is obtained by heating adipic acid (hexanedioic acid) with hexamethylene diamine. 

Nylon 6,6 derives its name from its starting materials adipic acid and hexamethylene 

diamine,both of which have six carbon atoms. Nylon is mainly used as a textile fibre. It has a 

combination of high strength, elasticity, toughness and abrasion resistance. 

 

 

 

 

 
v. What is meant by iodine number or acid number of a fat or an oil. 

 

Ans: Acid Number 

 

The acid number of a fat or an oil tells the amount of free fatty acids present in it. It is expressed 

as the number of milligrams of potassium hydroxide required to neutralize one gram of fat. 

Iodine Number 

 

The extent of unsaturation in a fat or an oil is expressed in terms of its iodine number. It is 

defined as the number of grams of iodine which will add to 100 grams of a fat or an oil The 

value of iodine number depends on the number of double bonds present in the acid component of 

the glycerides. The glycerides with no double bonds have zero iodine number. 

vi. Write any four uses of formaldehyde. 
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Ans: (i) It is used in the manufacture of resins like urea-formaldehyde and plastics such as 

bakelite. 

(ii) It is used in the manufacture of dyes such as indigo, para-rosaniline, etc. 

 

(iii) Its 40% aqueous solution called formalin is used as an antiseptic, a disinfectant, a germicide, 

a fungicide and for preserving animal specimens and sterlising surgical instruments. 

(iv) It is used as a decolourising agent in vat dyeing. 

 

vii. Write structural formula of cholesterol. 

 

 

 

 

 

 

 

 

 
Ans: 

 

viii. Write any two essential qualities of a good fertilizer. 

 

Ans: 1. The nutrient elements present in it must be readily available to the plant. 

 

2. It must be fairly soluble in water so that it thoroughly mixes with the soil. 

 

ix. What are micronutrients required for proper growth of plants? 

 

Ans: Boron, Copper, Iron, Manganese, Zinc, Molybdenum and Chlorine are the micronutrients 

required for proper growth of plants. 
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Question 2 

 

i. What is Newlands’ law of octaves? 

 

Ans: Newland who was an English chemist, in 1864, classified 62 elements, known at that time, 

in increasing order of their atomic masses. He noticed that every eighth element had some 

properties in common with the first one. The principle on which this classification is based was 

called the Law of Octaves. 

ii. Why the second value of electron affinity is positive? 

 

Ans: Energy is usually released when electronegative elements absorb the first electron and E.A. 

in such cases is expressed in negative figures, as in the case of halogens. When a second electron 

is added to a uninegative ion, the incoming electron is repelled by the already present negative 

charge and energy is absorbed in this process. 

 

 

 

 

 

 
iii. Show by chemical equations that BeO is amphoteric. 
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Ans: 

 

iv. Why is CaCl2 added in NaCl in Down’s cell? 
 

Ans: Most of sodium metal is produced by the electrolysis of fused sodium chloride. Since the 

melting point of sodium chloride is 801°C, some calcium chloride is added to lower its melting 

point and to permit the furnace to operate at about 600 0C. 

v. Write down chemical reactions involved in borax bead test. 

 

 
Ans: 

 

 

 

 

 
vi. Write down any four uses of aluminium. 

 

Ans: 1. Aluminium is very-light (nearly three times less dense than iron) but posseses high 

tensile strength. These properties account for its extensive use in the transport industries, in the 

construction of aircrafts, ships and cars. 

2. It is an excellent conductor of both electricity and heat. Thus, it is used as heat exchanger in 

chemical, oil and other industries. Heavy duty electrical cables are made of aluminium metal. 

3. Aluminium is an excellent reflector of radiant energy. For this reason, it is commonly used to 

insulate buildings. Aluminium foil is also used to jam radar. 

4. It is non-magnetic and is thus used in navigational equipment. 

 

vii. Conc. H2SO4 acts as dehydrating agent. Show it by two reactions. 
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Ans: 
 

 

viii. What happens when Cu is treated with dil. HNO3 and conc. HNO3? Give reactions. 

 

 

 

Ans: 

 

ix. What are chelates? Give one example. 

 

Ans: When all the donor atoms of a polydentate ligand get coordinated with the same metal ion, 

a complex compound is formed which contains one or more rings in its structure and hence is 

called a Chelate. For example, when two oxalato ligands C2O4
2- (bidentate ligand) get 

coordinated with Pt2+ ion, dioxalato platinate (II) ion is obtained. Each oxalate ligand forms a 

five membered ring with the cation. 

 

 

 

 

 

 
 

x. Why does damaged tin plated iron get rusted quickly? 

 

Ans: The process of tin plating consists of dipping the clean sheet of iron in a bath of molten tin 

and then passing it through hot pair of rollers. Such plates are used in the manufacture of tin 

canes, oil containers and other similar articles. Tin itself is very stable and protects the metals 

effectively as long as its coating on the iron is intact. If the protective coating is damaged, then 

iron comes into contact with moisture. A galvanic cell is established in which tin acts as a 
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cathode and iron as an anode. The electron’s flow from iron to tin, where they discharge H+ ions, 

leaving behind OH- in the solution. These hydroxide ions react with iron forming Fe(OH)3, 

which dissolves rapidly in water. From this, it can be concluded that plated iron gets rust more 

rapidly when the protective coating is damaged than the non-plated iron. 

xi. Give any two conditions which cause the formation of smog. 

 

Ans: 1. There must be sufficient NO, hydrocarbons and volatile organic compounds (VOC) 

emitted by the vehicular traffic. 

2. Sunlight, so that some of the chemical reactions may occur at a rapid rate. 

 

xii. What is chemical oxygen demand and how is it determined? 

 

Ans: The organic content of water which consumes oxygen during chemical oxidation is 

evaluated by its chemical oxygen demand. The oxygen demand of water can be determined 

directly by treating it with dichromate ions Cr2O7
2- which is a powerful oxidizing agent. The 

organic matter in water is oxidized, while the remaining dichromate is determined 

titremetrically: 

Value of COD is a direct measure of chemically oxidizable matter in water. Higher values of 
 

COD will indicate more pollution.  
 

Question 3 
 

i. Give reason that fluorine is gas and iodine is solid. 

 

Ans: The strength of the Van der Waals forces increases down the group and so does the boiling 

point. As a result, the physical state of the substance also changes from gaseous fluorine to solid 

iodine. 

ii. Why oxidizing power of halogens decreases down the group? 
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Ans: If a halogen has a low energy of dissociation, a high electron affinity and higher hydration 

energy of its ions, it will have a high oxidizing power. Oxidizing power of F2 is higher, because 

it has low energy of dissociation and higher hydration energy of its ions. Due to the relative 

strength as oxidizing agents, it is possible for each free halogen to oxidize the ions of other 

halogens next to it in the family. Standard electrode potential measures oxidizing power. 

 

 

 

 

 

iii. Define carbonization. Indicate three fractions obtained by carbonization of coal. 

 

Ans: In carbonization coal is heated in the absence of air (temperature ranging from 500-1000° 

C); it is converted into coke, coal gas and coal tar. 

iv. Why there is no free rotation around a double bond but there is around a single 

bond? 

Ans: In case of double bond the atomic orbitals are held above and below the line joining the 

nuclei as a result of π bond formation besides the ϭ bond in which electron density lies in 

between the two nuclei. The atoms are locked and hence free rotation is not possible and 

possibility of geometric isomers is there. In case of a single bond the electron density lies just in 

between the two nuclei and they are not locked above and below the line joining the nuclei so 

geometric isomerism is not possible in them. 

v. How will you prepare following compounds from ethene? (a) ethyl alcohol (b) 

ethylene epoxide 

Ans: a. 
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viii. How will you prepare 2,4,6-trinitrotoluene from benzene in two steps. 

b. 

vi. What is raney nickel? How does it convert benzene into cyclohexane? 

Ans: It is prepared by treating a Ni — Al alloy with caustic soda. 

vii. What happens when benzene oxidize with ozone? 

Ans: 
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Ans: 

 

ix. What is meant by β-elimination? 

 

Ans: During nucleophilic substitution reactions, the attacking nucleophile attacks the electrophilic 

carbon atom of the alkyl halide. There is another site present in the alkyl halide molecule where the 

nucleophile can attack at the same time. Such a site is an electrophilic hydrogen atom attached to the β 

-carbon of the alkyl halide. When the attack takes place on hydrogen, we get an alkene instead of a 

substitution product. Such type of reactions is called β-elimination reactions. 

 
 
 
 
 
 
 

x. Give mechanism of E1 elimination reaction in two steps. 

 

 

 

 

 

 

 

 

 

 

Ans: 
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xi. What are essential conditions for fermentation? 

 

Ans: Optimum temperature for the process of fermentation is 25-35°C. Moreover, proper 

aeration, dilution of solution and the absence of any preservative are essential conditions for 

fermentation. 

xii. Prepare the following compounds from phenol: (a) 2,4,6-trinitrophenol (b) benzene 

 

 

 

 

 

 

 

Ans: a. 

b. 

 

 

 

 

 

 

 

 

Question 4 

 
i. Write four uses of acetaldehyde. 

 

Ans: 1. It is used in the production of acetic acid, acetic anhydride, n-butanol, ethanol, 2-ethyl-1- 

hexanol, vinyl acetate, paraldehyde, ethylacetate, etc. 

2. It is used to make acetaldehyde ammonia used as a rubber-accelerator. 

 

3. It is used to make chloral hydrate, ethanol trimer and tetramer. Chloral hydrate and ethanol 

trimer are both used as hypnotic drugs whereas ethanol tetramer is used as a slug poison. 

4. It is used as an antiseptic inhalant in nasal infections. 
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ii. Convert calcium acetate to acetone. 

 

Ans: 

 

 

 

 

 

 
iii. What are zwitter ions? Write its structure. 

 

Ans: The amino acids exist as dipolar ion called Zwitter ion. It has positive as well as negative 

ends within the same molecule. In the formation of Zwitter ion, the proton goes from the 

carboxyl group to amino group. The Zwitter ionic structure of an amino acid may be written as: 

 

 

 

 

 

 

 

 

The dipolar structure is also called internal salt. All α - amino acids exist largely in dipolar ionic 

forms. 

iv. What happens when ammonium acetate is heated? 

 

 

 

 

Ans: 

 

v. Draw the structures of (a) purines (b) pyrimidines 
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Ans: 
 

vi. What happens when the hydrolysis of triglyceride is carried out? 

 

ix. What are the common bleaching agents used in paper industry in Pakistan? 

 

Ans: In Pakistan, bleaching is done with chlorine or sodium hypochlorite and hydrogen 

peroxide. 

Ans: 

 

vii. How polyester is prepared by condensation polymerization? 

Ans: 

 

viii. Write the chemical reactions involved in the preparation of urea. 

Ans: 
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Some More Important Questions from Past Papers 

2016 

Lahore Board + Gujranwala Board 

1. How the entrapped gases are removed from steel? 
 

Ans: In order to remove entrapped bubbles of gases (blow holes), such as O2, N2, CO2, a little 

aluminum or ferrosilicon is also added. Aluminum removes nitrogen as nitride. 

 
 

 

2. Give the reason for the development of the colours in the compounds of transition 

elements. 

Ans: In transition elements, the d orbitals are responsible for the colour development in their 

compounds. When these orbitals are involved in bonding, they split up into two energy levels, 

one set has a higher energy than the other. The electrons residing in low energy d-orbitals absorb 

a part of the visible light and jump to high energy d orbitals. The process is called d-d transition. 

The energy difference of d-orbitals varies from ion to ion. Thus, every ion absorbs a different 

wavelength and transmits the remaining set of wavelengths that gives different colours to the 

ions. 

 
 

 
 

In [Ti(H2O)6]
3+, yellow light is absorbed, while most of the blue and red lights are transmitted, 

therefore the solution of [Ti(H2O)6 ]
3+ ions looks violet in colour. 
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3. Discuss the effect of temperature on semiconductors. 

 

Ans: In semiconductors conduction increases with increase of temperature because the free 

moving electrons increase with the rise of temperature. 

4. Why does P2O5 react with water in cold and hot state? 

 

Ans: With cold water phosphorus pentoxide forms metaphosphoric acid. 
 

 

 
 

 

 
With hot water, it forms orthophosphoric acid 

 

 

 

 

 

 
5. What is Baeyer’s reagent? Explain with an example. 

 

Ans: Baeyer’s reagent is dilute 1% alkaline KMnO4 solution. When alkenes are treated with 

Baeyer's Reagent at low temperature, hydroxylation of double bond occurs resulting in the 

formation of dihydroxy compounds known as vicinal glycols. The pink colour of KMnO4 

solution is discharged during the reaction. It is also a test for the presence of unsaturation in the 

molecules. For example 
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6. Write down common names of following compounds 
 
 

 
i. Iodopropane ii. chlorobutane 

 

7. Write formula of carbolic acid and its one use. 

 

 

 

 

 

 

 
Ans: 

 

It is used to make Bakelite 

 

8. What is chemical nature of enzymes? Classify them. 

 

Ans: Enzymes are either pure proteins or contain proteins as essential components and in 

addition require non-protein components which are also essential for their activity. The protein 

component of the enzyme is called apoenzyme and the non-protein component is called the co- 

factor or co-enzyme. The co-factors include inorganic ions and complex organic or metallo- 

organic molecules. Important inorganic co-factors alongwith their respective enzymes include 

Fe2+ (chrome oxidase) Zn2+ (carbonic anhydrase) and Mg2+ (-glucose 6- phosphatase), etc. Many 

enzymes contain vitamins as their co-factors, for example; nicotinamide adenine dinucleotide 

contains nicotinamide vitamin and thiamine pyrophosphatase contains vitamin B1. 

Classification 
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1. Oxidoreductases 

 

2. Transferases 

 

3. Hydrolases 

 

4. Lyases 

 

5. Isomerases 

 

6. Ligases 

 

9. Why the elements of group VI A other than oxygen show more than two oxidation 

states? 

Ans: Except oxygen the other members of the group show a covalency of +2 ,+4, and +6, for 

example, SCl2, SCl4, SCl6. +2 oxidation state is shown due to 2 unpaired electrons in the p- 

orbitals. +4 oxidation state is shown when 1 electron from p-orbilal is promoted to the next 

vacant d-orbital, while + 6 oxidation state is shown when another electron from s-orbital is also 

promoted to the next vacant d-orbital. 

10. Describe chromyl chloride test for chloride radical. Also write chemical equation in 

support of your answer. 

Ans: When solid potassium dichromate is heated with solid metal chloride in the presence of 

concentrated sulphuric acid chromyl chloride is produced. 
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11. Explain purification of water by use of coagulating agent. 

 

Ans: The materials which are suspended or present in the colloidal form in raw water are 

removed by coagulation. The coagulant such as aluminium sulphate or alum is added to the raw 

water, which causes the precipitation of suspended impurities. For example, aluminium 

hydroxide is precipitated when alum is added to water in alkaline medium i.e., 

 

 

 
Many suspended particles get adsorbed on the surface of gelatinous aluminium hydroxide 

precipitate. Ferric salts are also commonly used as coagulants but they are difficult to handle 

because an insoluble ferric oxide is produced in the pH range from 3.0 to 13.0. 

The process of coagulation can remove more than 80% of the suspended solids in the raw water. 

The surface or ground water may also contain calcium and magnesium salts which make the 

water hard. The hard water is then appropriately treated to remove Ca2+ and Mg2+. 

12. What reaction takes place in decomposition zone during manufacturing of cement? 

 

Ans: Here the temperature goes upto 900°C In this zone the limestone (CaCO3) decomposes into 

lime (CaO) and CO2 

 

 

 
13. Give any two uses of sodium silicate. 

 

Ans: 1. It is used as a filler for soap in soap industry. 
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2. It is used in textile as a fire proof. 

 

14. Write any two uses of krypton. 

 

Ans: Krypton is used to fill fluorescent tubes and in flash lamps for high speed photography 

 

14. SO3 dissolved in H2SO4 but not in water. Why? 

 

Ans: SO3 does not dissolve in water because water is polar and sulphur trioxide is non-polar. It 

dissolves in sulphuric acid because H2SO4 as a molecule is non-polar. 

15. What is depolymerization of plastic and where it is used? 

 

Ans: The recycling of plastics is done by reprocessing, depolymerization or transformation. In 

reprocessing the used plastics are remelted and styrene which is used for manufacturing of 

different products e.g., the original use of polystyrene is for the manufacturing of foam, 

packaging, cutlery, furniture, etc. but after its reprocessing it is used mostly for the 

manufacturing of toys, trays, etc. 

16. Describe preparation of formalin on commercial scale from methyl alcohol. 

 

Ans: Formaldehyde is manufactured by passing a mixture of methanol vapours and air over iron 

oxide-molybdenum oxide or silver catalyst at 500 °C. 

 

 

Formalin is a mixture of 40 % formaldehyde, 8% methyl alcohol and 52 % water 
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Lahore Board 

2022 

Past Papers 

(Answers to majority of the questions in these past papers can be found in all material shared. 

Below are given those questions which are likely not covered in the content shared) 

    1. 1-alkyne behaves as a weak acid. Give reason. 

Ans: In ethyne and other terminal alkynes like propyne, the hydrogen atom is bonded to the carbon atom 

with sp-s overlap. An sp hybrid orbital has 50% s-character in it and renders the carbon atom more 

electronegative than sp2 and sp3 hybridized carbons. As a result, the sp hybridized carbon atom of a 

terminal alkyne pulls the electrons more strongly making the attached hydrogen atom slightly acidic. 

 
When 1-alkyne or ethyne is treated with sodamide in liquid ammonia or passed over molten sodium 

alkynides or acetylides are obtained. 

 
    2. Convert acetylene to acetic acid. 

Ans: 

 

 K2Cr2O7/H2SO4     CH3COOH 

 

OR 

 
     3. How is water added to propyne? Write reaction. 

Ans: 

 
     4. Convert 1-chloropropane to propene. 

Ans: 

CH3-CH2-CH2-Cl     Alc. KOH     CH3-CH=CH2 + KCl + H2O 
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	9. Why iodine has metallic luster?
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	9. Write four physical properties of sulphuric acid.
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	Question 3 (5)
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	1. Why the metals are good conductors?
	2. What are amphoteric oxides? Give one example.
	3. How gypsum is converted into Plaster of Paris?
	4. Why potassium superoxide is used in breathing equipment for mountaineers and in spacecrafts?
	5. Give chemical reactions of orthoboric acid with ethyl alcohol and NaOH.
	6. What is chemical garden?
	7. Why does aqua regia dissolve gold?
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	9. Write note on hydrosphere.
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	11. What is role of chlorofluorocarbons in destroying ozone layer?
	12. Name four components of environment.
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	2. Why iodine has metallic luster?
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	ii. Metamerism Ans: Position isomerism
	Metamerism
	4. What are alicyclic organic compounds? Give two examples.
	5. What is Baeyer’s test?
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	3. The Direction of Enzyme Reactions
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	(ii) Reactions Taking Place Between 1 to 7 Days

	Solved Past Papers Lahore Board Year 2017 (1)
	Question 2 (7)
	1. Hydration energy depends on charge density of ions. Justify the statement.
	2. Why anion is bigger in size than its parent atom?
	3. Complete and balance the equation:
	4. Why s-block elements are called as alkali metals and alkaline earth metals?
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	11. Write note on hydrosphere.
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	1. How the halogen acids are ionized in water?
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	Cracking
	Reforming
	4. What is Baeyer’s test?
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	Reactions Taking Place Between 1 to 7 Days
	9. What are fertilizers? Why they are needed for plants?
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	Question 2 (8)
	i. Why the size of an anion is larger than its neutral atom?
	ii. What is the role of shielding effect on ionization energy?
	iii. Write down electronic configuration of Na and Ca.
	iv. Why the group I-A elements are called alkali metals?
	v. Give four uses of borax.
	vi. Write down four points about the peculiar behaviour of carbon from its group.
	vii. What happens when borax is heated with NH4Cl? Write down balanced equation.
	viii. Write down formulas of the following minerals (a) Galena (b) Heavy Spar Ans: Galena
	Heavy Spar
	ix. Sulphuric acid is a dehydrating agent. Prove it by giving two equations.
	x. Briefly describe the role of nitrogen in plants.
	xi. Write down the major steps involved in the synthesis of urea fertilizer.
	xii. What are the raw materials used in the manufacture of cement?

	Question 3 (8)
	i. Prepare Cl2O7 with the help of chemical reaction.
	ii. Prepare HClO4. Also write down its two properties.
	iii. Write down any four uses of bleaching powder.
	iv. Write down the name of any four methods for prevention of corrosion.
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	xi. Write down the chemical reaction of CH3COOH with
	Ans:

	Question 4 (7)
	i. Define geometric isomerism giving one example.
	ii. What are aliphatic compounds? Give their two examples.
	iii. What is clemmensen reduction? Give example.
	iv. Convert (a) methane into ethane (b) ethene into ethylene glycol Ans:
	b.
	vi. Define nucleophile and substrate. Giving one example in each case.
	Substrate
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	i. Explain the variation in melting point along the short periods.
	ii. Why the ionic radii of negative ions are larger than the size of their parent atoms?
	iii. Why the elements of group IIA are called alkaline earth metals?
	iv. Write down major problems faced during the preparation of sodium hydroxide by the diaphragm cell.
	v. Write down the four uses of borax.
	vi. Give the chemistry of borax bead test.
	vii. How will you convert boric acid into borax and vice versa?
	viii. Describe “ring test” for the confirmation of nitrate ions in solution.
	ix. What is aqua regia? How does it dissolve gold?
	x. What are essential nutrient elements? Why these are needed for plant growth?
	xi. Write down the important raw materials used for the manufacture of cement.
	xii. What do you mean by prilling of urea?
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	i. Convert acetic acid into ethane by reduction method.
	Ans:
	v. Convert methanol into ethanal.
	vi. Convert ethyl benzene into benzoic acid.
	vii. What is Wurtz-Fittig reaction? How it helps to prepare ethyl benzene?
	viii. Why does damaged tin plated iron get rusted quickly?
	ix. Mention any four properties of transition elements.
	x. Give uses of bleaching powder.
	xi. What are the oxyacids of chlorine? Give their names and formulas.
	xii. How does chlorine react with NaOH at different temperatures?

	Question 4 (8)
	i. Define functional group. Give examples of oxygen containing functional groups.
	Examples
	ii. How quality of fuel can be improved?
	iii. What is ozonolysis? Write down chemical equation.
	iv. How does propyne react with the following reagents:
	a. CH3-C=CH + AgNO3 +NH4OH CH3-C=CAg + NH4NO3 + H2O
	v. What is β-elimination reaction?
	vi. What is nucleophile? Give two examples of nucleophiles.
	vii. How methanol and ethanol can be distinguished?
	viii. Write down two reactions of alcohol in which –OH bond is broken.
	ix. What is mustard gas? How it can be prepared?
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	Question 2 (9)
	i. Why the values of the ionization energy decrease down the group?
	ii. Why ZnO is regarded as amphoteric oxide?
	iii. Why lime water turns milky with CO2 but becomes clear with excess CO2?
	iv. How boric acid is prepared on commercial scale from Colemanite?
	v. Why aluminium sheets are said to be corrosion free?
	vi. Why CO2 is a gas at room temperature while SiO2 is a solid?
	vii. How an aqua regia dissolves gold?
	viii. How orthophosphoric acid is converted into pyro and metaphosphoric acid?
	ix. How hot concentrated Sulphuric acid reacts with Cu and Ag metals?
	x. Name four macronutrients and also mention per acre range of their requirement.
	xi. Name any four parts of paper making machine.
	xii. What is “Chemical Oxygen Demand” COD? How is it measured?

	Question 3 (10)
	i. What is “Catalytic Cracking”?
	ii. Compounds containing double bonds are more reactive. Give reason.
	iii. Write mechanism for the addition of halogen in alkene.
	iv. Prepare benzene from acetylene and n-hexane.
	vii. Write reaction to prepare tetraethyl lead and nitroethane.
	xi. What is glacial acetic acid?
	xii. Write structural formula of Lysine and Valine.

	Question 4 (9)
	i. What is an iodized salt?
	ii. Why iodine has metallic luster? Justify.
	iii. Name any two methods to manufacture bleaching powder. Also give reaction for this.
	iv. Name different forms of iron and mention which one is the purest form.
	v. Describe Tollen’s test for the identification of aldehydes.
	vi. Write any four uses of formaldehyde.
	vii. Define saponification number with a suitable example.
	viii. Write two points of difference between a fat and an oil.
	ix. Differentiate with at least two points between Amylose and Amylopectin.
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	Question 2 (10)
	i. Define covalent hydride with one example.
	ii. Oxides of non-metals show acidic behaviour. Give reason.
	iii. Why 2% of gypsum is added in cement?
	iv. Aluminium is not found in free state. Give reason.
	v. Why CO2 is a gas at room temperature while SiO2 is a solid?
	vi. What is Borax?
	vii. Write two reactions in which H2SO4 acts as an oxidizing agent.
	viii. Write two differences between oxygen and sulphur.
	ix. Write two methods for the preparation of NO2.
	x. What are phosphatic fertilizers?
	xi. What do you mean by setting of cement?
	xii. What is the role of chlorofluorocarbons in destruction of ozone layer?

	Question 3 (11)
	i. Define the term tautomerism with an example.
	ii. Give name and reaction of alkene which is used to indicate the position of double bond.
	Ans: Hydroxylation
	vi. How is ethene converted into 1-butanol?
	vii. Give the reaction which is more useful for the preparation of alkyl chlorides.
	viii. Give the structural formulae of following compounds (a) Glycerol (b) Lactic acid
	Lactic acid
	Ans:
	xi. How is ethyl iodide prepared?
	xii. How is ethanol converted into ethanoic acid?

	Question 4 (10)
	i. Why HF is weaker acid than HCl?
	ii. Justify that Cl2O7 is the anhydride of perchloric acid.
	iii. Complete and balance the following equations XeF4 + NH3
	iv. Define paramagnetism and diamagnetism.
	vi. Convert methanol to ethanol.
	vii. Cellulose is not digested by human intestinal track. Justify.
	viii. Point out difference between cellulose and starch.
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	Question 2 (11)
	i. Why diamond is a non-conductor and graphite is fairly a good conductor?
	How the classification of elements in different blocks helps in understanding their chemistry?
	ii. Why is the aqueous solution of Na2CO3 alkaline in nature?
	iii. Write borax bead test.
	vii. What is the affect of dil HNO3 on a. Mg b. Cu?
	viii. HNO2 acts as reducing agent. Show it with two examples.
	ix. How does sulphuric acid react with a. NH3 b. H2S?
	b.
	xi. How O3 layer is destroyed by CCl2F2?
	xii. What is catalytic cracking?

	Question 3 (12)
	i. What is Zwitter ion? Draw its structure.
	ii. What is the difference between essential and non-essential amino acids?
	iii. Justify that Tollen’s test is called as silver mirror test.
	iv. Give reaction of aldehyde with alcohol to produce hemiacetal and acetal.
	v. Draw structures of a) Methoxy benzene        b) n-Propyl ether
	b.
	Ans: a. Bromine water
	vii. Convert C2H5Br to T.E.L
	viii. Write names of the following compounds by I.U.P.A.C system.
	a. (CH3)2C=CH2 b. CH=C-CH=CH-C=CH Ans: a. 2-methyl-1-propene
	xi. Define alloy with one example.
	xii. Give reason that M.P and B.P show maximum value in the middle of 1st transition series.

	Question 4 (11)
	i. Why does iodine show metallic luster?
	ii. Write any two applications of noble gases.
	iii. Write reactions of bleaching powder with a) dil. H2SO4 b. NH3 Ans: a.
	iv. What are polyamide resins? Give an example.
	v. What is meant by iodine number or acid number of a fat or an oil.
	Iodine Number
	vi. Write any four uses of formaldehyde.
	vii. Write structural formula of cholesterol.
	viii. Write any two essential qualities of a good fertilizer.
	ix. What are micronutrients required for proper growth of plants?
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	Question 2 (12)
	i. What is Newlands’ law of octaves?
	ii. Why the second value of electron affinity is positive?
	iii. Show by chemical equations that BeO is amphoteric.
	iv. Why is CaCl2 added in NaCl in Down’s cell?
	v. Write down chemical reactions involved in borax bead test.
	vi. Write down any four uses of aluminium.
	vii. Conc. H2SO4 acts as dehydrating agent. Show it by two reactions.
	viii. What happens when Cu is treated with dil. HNO3 and conc. HNO3? Give reactions.
	ix. What are chelates? Give one example.
	x. Why does damaged tin plated iron get rusted quickly?
	xi. Give any two conditions which cause the formation of smog.
	xii. What is chemical oxygen demand and how is it determined?

	Question 3 (13)
	i. Give reason that fluorine is gas and iodine is solid.
	ii. Why oxidizing power of halogens decreases down the group?
	iii. Define carbonization. Indicate three fractions obtained by carbonization of coal.
	iv. Why there is no free rotation around a double bond but there is around a single bond?
	v. How will you prepare following compounds from ethene? (a) ethyl alcohol (b) ethylene epoxide
	viii. How will you prepare 2,4,6-trinitrotoluene from benzene in two steps.
	ix. What is meant by β-elimination?
	x. Give mechanism of E1 elimination reaction in two steps.
	xi. What are essential conditions for fermentation?
	xii. Prepare the following compounds from phenol: (a) 2,4,6-trinitrophenol (b) benzene

	Question 4 (12)
	i. Write four uses of acetaldehyde.
	ii. Convert calcium acetate to acetone.
	iii. What are zwitter ions? Write its structure.
	iv. What happens when ammonium acetate is heated?
	v. Draw the structures of (a) purines (b) pyrimidines
	vi. What happens when the hydrolysis of triglyceride is carried out?

	Some More Important Questions from Past Papers 2016
	1. How the entrapped gases are removed from steel?
	2. Give the reason for the development of the colours in the compounds of transition elements.
	3. Discuss the effect of temperature on semiconductors.
	4. Why does P2O5 react with water in cold and hot state?
	5. What is Baeyer’s reagent? Explain with an example.
	6. Write down common names of following compounds
	7. Write formula of carbolic acid and its one use.
	8. What is chemical nature of enzymes? Classify them.
	Classification
	9. Why the elements of group VI A other than oxygen show more than two oxidation states?
	10. Describe chromyl chloride test for chloride radical. Also write chemical equation in support of your answer.
	11. Explain purification of water by use of coagulating agent.
	12. What reaction takes place in decomposition zone during manufacturing of cement?
	13. Give any two uses of sodium silicate.
	14. Write any two uses of krypton.
	14. SO3 dissolved in H2SO4 but not in water. Why?
	15. What is depolymerization of plastic and where it is used?
	16. Describe preparation of formalin on commercial scale from methyl alcohol.


