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36. 

Which property is characteristic 

of crystalline solids but not 

amorphous solids? 

They have 

irregular shapes 

They show 

cleavage along 

definite planes 

They soften 

gradually when 

heated 

They possess 

isotropic physical 

properties 

 

 
37. 

The standard enthalpy change for 

the reaction is ΔH
o
 = +1668 kJ 

2NF3(g) → 2N(g) + 6F(g) 

What is the bond energy of the 

N–F bond? 

 

 
–556 kJ mol–1 

 

 
–278 kJ mol

–1
 

 

 
+278 kJ mol–1 

 
+556 kJ mol

–1
 

 

 
38. 

Which observation indicates that 

a system has reached 

equilibrium? 

Concentrations of 

reactants and 

products keep 

changing 

Concentrations of 

reactants and 

products become 

constant 

Concentrations of 

reactants and 

products are the 

same 

The forward and 

backward 

reactions stop 

completely 

 
 
 
 
 

 
39. 

The diagram shows the variation 

of the boiling points of the 

Group VI hydrides 

 
What explains the much higher 

boiling point of water compared to 

the other hydrides? 

 
 
 
 
 

Strong OH bond 

energy 

 
 
 
 

 
Polarity of OH 

bonds 

 
 
 
 

 
High electronegativity 

of oxygen 

 
 
 

 
Hydrogen 

bonding between 

H₂O molecules 

 
40. 

The correct 𝐾𝑠𝑝expression for 

AgCl is: 

 
[𝐴𝑔𝐶𝑙] [𝐴𝑔+][𝐶𝑙−] 

[𝐴𝑔+] 

+ [𝐶𝑙−] 
[Ag

+
]

2
[Cl

−
] 

 

 
41. 

A buffer solution is prepared by 

mixing  0.1 𝑀 𝐶𝐻3𝐶𝑂𝑂𝐻  and 

0.1 𝑀 𝐶𝐻3𝐶𝑂𝑂𝑁𝑎. If 𝐾𝑎 of 

acetic acid is 1.8 × 10−5, the pH 

of   the   buffer   will   be 
approximately: 

 

 
3.7 

 

 
4.7 

 

 
6.7 

 

 
5 

 
42. 

 
An element in Period 3, Group 2 

of the periodic table has: 

3 principal energy 

levels and 2 

valence 
electrons 

2 principal energy 

levels and 3 

valence 
electrons 

3 valence 

electrons and 2 

principal energy 

levels 

2 valence 

electrons and 2 

principal energy 

levels 

43. 
What is the correct IUPAC name 

of the following compound? 

CH₃CH(CH₃)CH₂CH(CH₃)CH₃ 

2,4- 
dimethylpentane 

3,3- 

dimethylpentane 

2,3- 

dimethylpentan e 

 
Hexane 

 
 

 
44. 

An organic compound X has the 

molecular formula C₅H₁₀. On 

ozonolysis, followed by treatment 

with water in the presence of zinc, 

it produces two different 

compounds: propanone and 

ethanal. What is the correct name 
of compound X? 

 
 

 
Pent-1-ene 

 
 

 
Pent-2-ene 

 

 
2-Methylbut-1-ene 

 

 
2-Methylbut-2-

ene 

 

 
45. 

Carboxylic acids react with 

alcohols to form esters. 

Which acid and alcohol react 

together to form the following 
ester? 𝐶𝐻3𝐶𝐻2𝐶𝑂𝑂𝐶𝐻3 

propanoic acid 

and ethanol 

propanoic acid 

and methanol 

 
ethanoic acid and 

ethanol 

 
ethanoic acid 

and methanol 
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36. 

Which property is characteristic 

of crystalline solids but not 

amorphous solids? 

They have 

irregular shapes 

They show 

cleavage along 

definite planes 

They soften 

gradually when 

heated 

They possess 

isotropic physical 

properties 

 

 
37. 

The standard enthalpy change for 

the reaction is ΔH
o
 = +1668 kJ 

2NF3(g) → 2N(g) + 6F(g) 

What is the bond energy of the 

N–F bond? 

 

 
–556 kJ mol–1 

 

 
–278 kJ mol

–1
 

 

 
+278 kJ mol–1 

 
+556 kJ mol

–1
 

 

 
38. 

Which observation indicates that 

a system has reached 

equilibrium? 

Concentrations of 

reactants and 

products keep 

changing 

Concentrations of 

reactants and 

products become 

constant 

Concentrations of 

reactants and 

products are the 

same 

The forward and 

backward 

reactions stop 

completely 

 
 
 
 
 

 
39. 

The diagram shows the variation 

of the boiling points of the 

Group VI hydrides 

 
What explains the much higher 

boiling point of water compared to 

the other hydrides? 

 
 
 
 
 

Strong OH bond 

energy 

 
 
 
 

 
Polarity of OH 

bonds 

 
 
 
 

 
High electronegativity 

of oxygen 

 
 
 

 
Hydrogen 

bonding between 

H₂O molecules 

 
40. 

The correct 𝐾𝑠𝑝expression for 

AgCl is: 

 
[𝐴𝑔𝐶𝑙] [𝐴𝑔+][𝐶𝑙−] 

[𝐴𝑔+] 

+ [𝐶𝑙−] 
[Ag

+
]

2
[Cl

−
] 

 

 
41. 

A buffer solution is prepared by 

mixing  0.1 𝑀 𝐶𝐻3𝐶𝑂𝑂𝐻  and 

0.1 𝑀 𝐶𝐻3𝐶𝑂𝑂𝑁𝑎. If 𝐾𝑎 of 

acetic acid is 1.8 × 10−5, the pH 

of   the   buffer   will   be 
approximately: 

 

 
3.7 

 

 
4.7 

 

 
6.7 

 

 
5 

 
42. 

 
An element in Period 3, Group 2 

of the periodic table has: 

3 principal energy 

levels and 2 

valence 
electrons 

2 principal energy 

levels and 3 

valence 
electrons 

3 valence 

electrons and 2 

principal energy 

levels 

2 valence 

electrons and 2 

principal energy 

levels 

43. 
What is the correct IUPAC name 

of the following compound? 

CH₃CH(CH₃)CH₂CH(CH₃)CH₃ 

2,4- 
dimethylpentane 

3,3- 

dimethylpentane 

2,3- 

dimethylpentan e 

 
Hexane 

 
 

 
44. 

An organic compound X has the 

molecular formula C₅H₁₀. On 

ozonolysis, followed by treatment 

with water in the presence of zinc, 

it produces two different 

compounds: propanone and 

ethanal. What is the correct name 
of compound X? 

 
 

 
Pent-1-ene 

 
 

 
Pent-2-ene 

 

 
2-Methylbut-1-ene 

 

 
2-Methylbut-2-

ene 

 

 
45. 

Carboxylic acids react with 

alcohols to form esters. 

Which acid and alcohol react 

together to form the following 
ester? 𝐶𝐻3𝐶𝐻2𝐶𝑂𝑂𝐶𝐻3 

propanoic acid 

and ethanol 

propanoic acid 

and methanol 

 
ethanoic acid and 

ethanol 

 
ethanoic acid 

and methanol 
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46. 

What intermediate compound is 

formed when ethanal is 

converting to lactic acid? 

 
Ethanol 

Ethanoic acid  
Cyanohydrin 

 
Ethene 

 
47. 

What is produced when propan-2-

ol is heated with an excess of 

potassium  dichromate  in  the 
presence of sulfuric acid? 

 
propane 

propanoic acid  
propene 

 
propanone 

 
48. 

What is the structure of the 

product of the reaction between 

but-1-ene and bromine, Br2? 

CH2Br–CH2–

CH2–CH2Br 

CH2Br–CH2–

CHBr– 

CH3 

CH3–CHBr–

CH2–CH2Br 

CH3–CH2–

CHBr–CH2Br 

 
 
 
 

 
49. 

 

 
When propene (CH₃–CH=CH₂) 

undergoes hydrohalogenation 

with HBr, the major product is 

2-bromopropane. 

Why does this major product 

form? 

 

 
Because a 

primary 

carbocation is 

formed, which is 

more stable 

Because a 

secondary 

carbocation is 

formed, which is 

more stable than 

a primary 

carbocation 

 
Because 

hydrogen 

always attaches 

to the carbon 

with fewer 

hydrogens 

 
Because the 

reaction avoids 

carbocation 

formation 

altogether 

 
50. 

Which reagent could best be used 

to distinguish between propanal 

and propanone? 

 
Ag(NH₃)₂⁺ 

 
Br₂ in CCl₄ 

2,4- 

dinitrophenyl 

hydrazine (2,4-

DNPH) 

NaBH₄ in 

CH₃OH 

 
 
 

 
51. 

Compound X is an organic 

compound. It gives a precipitate 

with aqueous silver nitrate. All of 

this precipitate remains 

undissolved when an excess of 

dilute or concentrated aqueous 

ammonia is added. 

Which of the following could be 

the identity of X? 

 
 
 
 

1-Chlorobutane 

 
 
 
 

2-Chlorobutane 

 
 
 
 

2-Bromobutane 

 
 
 
 

Iodomethane 

 

 
52. 

 
In the formation of photochemical 

smog, Peroxyacetyl Nitrate 

(PAN) is produced when: 

 
NO reacts 

directly with 

ozone 

Hydrocarbon s 

react with NO to 

form PAN 

Peroxyacetyl 

radicals formed 

from hydrocarbons 

combine with 

NO₂ 

Sunlight directly 

converts NO₂ into 

PAN 

 
 

 
53. 

 

 
Which statement correctly 

describes a secondary amine? 

Nitrogen bonded 

to one alkyl 

group and two 

hydrogens 

Nitrogen 

bonded to two 

alkyl groups 

and one 

hydrogen 

 
Nitrogen 

bonded to three 

alkyl groups 

Nitrogen 

bonded only to 

hydrogen atoms 

54. 
The solubility of AgCl decreases 

in NaCl solution because of: 
Neutralization Hydrolysis 

Common ion 

effect 
Buffer action 

 
55. 

Which of the following represents 

a propagation step in the 

chlorination of methane? 

 
  

 
2𝐶𝑙. 
2 → 

𝐶𝑙 · +𝐶𝐻4 

→ 𝐻𝐶𝑙 

+ 𝐶𝐻3
. 

𝐶𝑙 · +𝐶𝑙 · 

→ 𝐶𝑙2 

𝐶𝐻3 · +𝐶𝐻3 · 

→ 𝐶2𝐻6 

 
56. 

Which reaction has an enthalpy 

change equal to the standard 

enthalpy change of formation of 
propane? 

3C(g) + 

4H2(g) 

→ C3H8(g) 

3C(g) + 

8H(g) → 

C3H8(g) 

3C(s) + 

4H2(g) → 

C3H8(g) 

3C(s) + 

4H2(g) → 

C3H8(l) 

FBISE model paper | Section A Q62 | 0.5 marks

 

 
STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
 
 
Scenario for MCQ 57 to 60 

A chemist compares the molecules BF₃, NF₃, and NH₃, noting that BF₃ has no 

dipole moment despite having polar B–F bonds, that NF₃ and NH₃ are both 

polar but differ in bond angles and boiling points, and that NH₃ has an 

unusually high boiling point compared to similar-sized molecules, leading 

her to apply VSEPR theory, Valence Bond Theory, orbital hybridization, 

and intermolecular force concepts to explain these observations. 

 
 
 

 
57. 

 
 

 
Why does BF₃ have zero net 

dipole moment despite having 

polar B–F bonds? 

The B–F 

bonds are 

non-polar 

because 

fluorine and 

boron have 

the same 

electronegat 

ivity 

BF₃ is 

trigonal 

planar; the 

three bond 

dipoles are 

symmetrically 

arranged and 

cancel out 

exactly 

 
BF₃ is 

trigonal 

pyramidal 

and dipoles 

cancel due to 

lone pair 

 

 
The bond 

dipoles in BF₃ 

are too weak 

to create a net 

dipole 

 

 
58. 

Using VSEPR theory, what is the 

correct geometry and bond angle 

of NH₃? 

Trigonal 

planar, 120° 

Tetrahedral, 

109.5° 

Trigonal 

pyramidal, 

107° 

 
Bent, 104.5° 

 

 
59. 

Which of the following orbitals 

overlap in the ammonia (NH₃) 

molecule to form the N–H bonds? 

 
p–p 

 
sp²–p 

 
sp³–s 

 
s–s 

 

 
60. 

Which type of intermolecular 

force is mainly responsible for 

the unusually high boiling point 
of NH₃ compared to PH₃? 

London 

dispersion 

forces 

Dipole–

dipole 

interactions 

Hydrogen 

bonding 

van der Waals 

forces only 

 

 
Scenario for MCQ 61 to 64 

A student in a chemistry laboratory prepared different aqueous solutions 

including HCl, NH₄Cl and CH₃COOH. During the experiment, the student 

measured pH values and studied acid-base behavior of different substances. 

 
61. 

In the reaction: 

𝐶𝐻3𝐶𝑂𝑂𝐻 + 𝐻2𝑂 ; 

𝐶𝐻3𝐶𝑂𝑂− + 𝐻3𝑂+ the conjugate 

base of acetic acid is: 

 
H₃O⁺ 

 
H₂O 

 
CH₃COO⁻ 

 
CH₃COOH 

 

62. A 0.001 𝑚𝑜𝑙 𝑑𝑚−3 HCl solution 

has pH equal to: 
1 3 11 7  

 

 
63. 

 
The aqueous solution of NH₄Cl is 

acidic because: 

𝑁𝐻+ 
4 

undergoes 

hydrolysis 

producing 

𝐻3𝑂+ 

 
𝐶𝑙−produces 

𝑂𝐻− 

 
NH₄Cl is 

insoluble 

 
Water acts as 

Lewis acid 

 

 
 

 
64. 

 

 
Which species acts as a Lewis 

base in the formation of 

coordinate bond with 𝐻+? 

 
 

 
BF₃ 

 
 

 
AlCl₃ 

 
 

 
NH₃ 

 
 

 
H⁺ 

 

 

 
STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
 
 
Scenario for MCQ 57 to 60 

A chemist compares the molecules BF₃, NF₃, and NH₃, noting that BF₃ has no 

dipole moment despite having polar B–F bonds, that NF₃ and NH₃ are both 

polar but differ in bond angles and boiling points, and that NH₃ has an 

unusually high boiling point compared to similar-sized molecules, leading 

her to apply VSEPR theory, Valence Bond Theory, orbital hybridization, 

and intermolecular force concepts to explain these observations. 

 
 
 

 
57. 

 
 

 
Why does BF₃ have zero net 

dipole moment despite having 

polar B–F bonds? 

The B–F 

bonds are 

non-polar 

because 

fluorine and 

boron have 

the same 

electronegat 

ivity 

BF₃ is 

trigonal 

planar; the 

three bond 

dipoles are 

symmetrically 

arranged and 

cancel out 

exactly 

 
BF₃ is 

trigonal 

pyramidal 

and dipoles 

cancel due to 

lone pair 

 

 
The bond 

dipoles in BF₃ 

are too weak 

to create a net 

dipole 

 

 
58. 

Using VSEPR theory, what is the 

correct geometry and bond angle 

of NH₃? 

Trigonal 

planar, 120° 

Tetrahedral, 

109.5° 

Trigonal 

pyramidal, 

107° 

 
Bent, 104.5° 

 

 
59. 

Which of the following orbitals 

overlap in the ammonia (NH₃) 

molecule to form the N–H bonds? 

 
p–p 

 
sp²–p 

 
sp³–s 

 
s–s 

 

 
60. 

Which type of intermolecular 

force is mainly responsible for 

the unusually high boiling point 
of NH₃ compared to PH₃? 

London 

dispersion 

forces 

Dipole–

dipole 

interactions 

Hydrogen 

bonding 

van der Waals 

forces only 

 

 
Scenario for MCQ 61 to 64 

A student in a chemistry laboratory prepared different aqueous solutions 

including HCl, NH₄Cl and CH₃COOH. During the experiment, the student 

measured pH values and studied acid-base behavior of different substances. 

 
61. 

In the reaction: 

𝐶𝐻3𝐶𝑂𝑂𝐻 + 𝐻2𝑂 ; 

𝐶𝐻3𝐶𝑂𝑂− + 𝐻3𝑂+ the conjugate 

base of acetic acid is: 

 
H₃O⁺ 

 
H₂O 

 
CH₃COO⁻ 

 
CH₃COOH 

 

62. A 0.001 𝑚𝑜𝑙 𝑑𝑚−3 HCl solution 

has pH equal to: 
1 3 11 7  

 

 
63. 

 
The aqueous solution of NH₄Cl is 

acidic because: 

𝑁𝐻+ 
4 

undergoes 

hydrolysis 

producing 

𝐻3𝑂+ 

 
𝐶𝑙−produces 

𝑂𝐻− 

 
NH₄Cl is 

insoluble 

 
Water acts as 

Lewis acid 

 

 
 

 
64. 

 

 
Which species acts as a Lewis 

base in the formation of 

coordinate bond with 𝐻+? 

 
 

 
BF₃ 

 
 

 
AlCl₃ 

 
 

 
NH₃ 

 
 

 
H⁺ 
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STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
 
 
Scenario for MCQ 57 to 60 

A chemist compares the molecules BF₃, NF₃, and NH₃, noting that BF₃ has no 

dipole moment despite having polar B–F bonds, that NF₃ and NH₃ are both 

polar but differ in bond angles and boiling points, and that NH₃ has an 

unusually high boiling point compared to similar-sized molecules, leading 

her to apply VSEPR theory, Valence Bond Theory, orbital hybridization, 

and intermolecular force concepts to explain these observations. 

 
 
 

 
57. 

 
 

 
Why does BF₃ have zero net 

dipole moment despite having 

polar B–F bonds? 

The B–F 

bonds are 

non-polar 

because 

fluorine and 

boron have 

the same 

electronegat 

ivity 

BF₃ is 

trigonal 

planar; the 

three bond 

dipoles are 

symmetrically 

arranged and 

cancel out 

exactly 

 
BF₃ is 

trigonal 

pyramidal 

and dipoles 

cancel due to 

lone pair 

 

 
The bond 

dipoles in BF₃ 

are too weak 

to create a net 

dipole 

 

 
58. 

Using VSEPR theory, what is the 

correct geometry and bond angle 

of NH₃? 

Trigonal 

planar, 120° 

Tetrahedral, 

109.5° 

Trigonal 

pyramidal, 

107° 

 
Bent, 104.5° 

 

 
59. 

Which of the following orbitals 

overlap in the ammonia (NH₃) 

molecule to form the N–H bonds? 

 
p–p 

 
sp²–p 

 
sp³–s 

 
s–s 

 

 
60. 

Which type of intermolecular 

force is mainly responsible for 

the unusually high boiling point 
of NH₃ compared to PH₃? 

London 

dispersion 

forces 

Dipole–

dipole 

interactions 

Hydrogen 

bonding 

van der Waals 

forces only 

 

 
Scenario for MCQ 61 to 64 

A student in a chemistry laboratory prepared different aqueous solutions 

including HCl, NH₄Cl and CH₃COOH. During the experiment, the student 

measured pH values and studied acid-base behavior of different substances. 

 
61. 

In the reaction: 

𝐶𝐻3𝐶𝑂𝑂𝐻 + 𝐻2𝑂 ; 

𝐶𝐻3𝐶𝑂𝑂− + 𝐻3𝑂+ the conjugate 

base of acetic acid is: 

 
H₃O⁺ 

 
H₂O 

 
CH₃COO⁻ 

 
CH₃COOH 

 

62. A 0.001 𝑚𝑜𝑙 𝑑𝑚−3 HCl solution 

has pH equal to: 
1 3 11 7  

 

 
63. 

 
The aqueous solution of NH₄Cl is 

acidic because: 

𝑁𝐻+ 
4 

undergoes 

hydrolysis 

producing 

𝐻3𝑂+ 

 
𝐶𝑙−produces 

𝑂𝐻− 

 
NH₄Cl is 

insoluble 

 
Water acts as 

Lewis acid 

 

 
 

 
64. 

 

 
Which species acts as a Lewis 

base in the formation of 

coordinate bond with 𝐻+? 

 
 

 
BF₃ 

 
 

 
AlCl₃ 

 
 

 
NH₃ 

 
 

 
H⁺ 

 

 

 
STIMULUS/SITUATION/SCENARIO BASED MCQs 

 
 
 
Scenario for MCQ 57 to 60 

A chemist compares the molecules BF₃, NF₃, and NH₃, noting that BF₃ has no 

dipole moment despite having polar B–F bonds, that NF₃ and NH₃ are both 

polar but differ in bond angles and boiling points, and that NH₃ has an 

unusually high boiling point compared to similar-sized molecules, leading 

her to apply VSEPR theory, Valence Bond Theory, orbital hybridization, 

and intermolecular force concepts to explain these observations. 

 
 
 

 
57. 

 
 

 
Why does BF₃ have zero net 

dipole moment despite having 

polar B–F bonds? 

The B–F 

bonds are 

non-polar 

because 

fluorine and 

boron have 

the same 

electronegat 

ivity 

BF₃ is 

trigonal 

planar; the 

three bond 

dipoles are 

symmetrically 

arranged and 

cancel out 

exactly 

 
BF₃ is 

trigonal 

pyramidal 

and dipoles 

cancel due to 

lone pair 

 

 
The bond 

dipoles in BF₃ 

are too weak 

to create a net 

dipole 

 

 
58. 

Using VSEPR theory, what is the 

correct geometry and bond angle 

of NH₃? 

Trigonal 

planar, 120° 

Tetrahedral, 

109.5° 

Trigonal 

pyramidal, 

107° 

 
Bent, 104.5° 

 

 
59. 

Which of the following orbitals 

overlap in the ammonia (NH₃) 

molecule to form the N–H bonds? 

 
p–p 

 
sp²–p 

 
sp³–s 

 
s–s 

 

 
60. 

Which type of intermolecular 

force is mainly responsible for 

the unusually high boiling point 
of NH₃ compared to PH₃? 

London 

dispersion 

forces 

Dipole–

dipole 

interactions 

Hydrogen 

bonding 

van der Waals 

forces only 

 

 
Scenario for MCQ 61 to 64 

A student in a chemistry laboratory prepared different aqueous solutions 

including HCl, NH₄Cl and CH₃COOH. During the experiment, the student 

measured pH values and studied acid-base behavior of different substances. 

 
61. 

In the reaction: 

𝐶𝐻3𝐶𝑂𝑂𝐻 + 𝐻2𝑂 ; 

𝐶𝐻3𝐶𝑂𝑂− + 𝐻3𝑂+ the conjugate 

base of acetic acid is: 

 
H₃O⁺ 

 
H₂O 

 
CH₃COO⁻ 

 
CH₃COOH 

 

62. A 0.001 𝑚𝑜𝑙 𝑑𝑚−3 HCl solution 

has pH equal to: 
1 3 11 7  

 

 
63. 

 
The aqueous solution of NH₄Cl is 

acidic because: 

𝑁𝐻+ 
4 

undergoes 

hydrolysis 

producing 

𝐻3𝑂+ 

 
𝐶𝑙−produces 

𝑂𝐻− 

 
NH₄Cl is 

insoluble 

 
Water acts as 

Lewis acid 

 

 
 

 
64. 

 

 
Which species acts as a Lewis 

base in the formation of 

coordinate bond with 𝐻+? 

 
 

 
BF₃ 

 
 

 
AlCl₃ 

 
 

 
NH₃ 

 
 

 
H⁺ 
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 experimental conditions for both the acid-

catalyzed and alkali-catalyzed hydrolysis of an 

ester 

  
 

 
 

 

If Compound A is ethanoic acid (CH3COOH), draw 

the structural formulas for the starting materials 

Compound B and Compound C. 

Explain why the conversion of Compound B to 

Compound A requires a two-step treatment (base 

followed by acid). 

 

Q7 Define the first electron affinity (EA) and 

Lattice Energy. Why is the electron affinity of 

chlorine more negative than that of fluorine, 

despite fluorine being more electronegative? 

2+2 OR An element X has an electron configuration ending 

in 3s¹. 

Answer the following: 

a) State the group, period, and block of element X. 
b) Explain how its position in the periodic table 

helps in determining its chemical properties. 

3+1 

SECTION C (2x6=12) 

Q8 Using Le Chatelier’s principle, explain how 

operating conditions are used to increase the 

yield in 

(a) The Haber process for the manufacture of 

ammonia. 

(b) The Contact process for the oxidation of 

sulfur dioxide to sulfur trioxide. 

3+3 OR Predict the shapes and bond angles of methane, 

ammonia and water using VSEPR theory, and 

explain the type of hybridization of the central 

atom in each molecule. 

6 

Q9 Silver chromate (Ag₂CrO₄) is a sparingly 

soluble salt. 
(a) Construct the expression for the solubility 

product constant, 𝐾𝑠𝑝, of Ag₂CrO₄ and 

calculate its value if the solubility is 
1.3 × 10−4 mol   

−3
. 

dm 
(b) A solution of Ag₂CrO₄ is prepared in 

0.10 mol dm⁻³ AgNO₃. Calculate the new 

solubility of Ag₂CrO₄ in this solution and 

explain briefly the reason for the decrease 

in solubility. 

3+3 OR For the formation of potassium fluoride, the 

following data are given: 

 Enthalpy of atomization of K = +89 kJ mol⁻¹ 

 Enthalpy of atomization of F₂ = +79 kJ mol⁻¹ 

 Ionization energy of K = +419 kJ mol⁻¹ 

 Electron affinity of F = −328 kJ mol⁻¹ 

 Enthalpy of formation of KF = −567 kJ mol⁻¹ 

(a) Draw a Born–Haber cycle for KF formation. 

(b) Calculate the lattice energy of KF. 

(c) Explain how ionic size affects lattice energy 

in  KF. 

2+2+ 

2 
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vii. 7

. 

When bromine reacts with 

propene in an organic 

solvent at room 

temperature, what is the 

mechanism by which the 

bromine attacks the 

propene? 

 

Electrophili

c 

substitution 

Electrophili

c addition 

Nucleophili

c addition 

Nucleophilic 

substitution 
    

viii. 8

. 

Which one of the 

following reacts with 

aldehyde to give red 

precipitates of copper(I) 

oxide  

Grignard’s 

Reagent 

Fehlings 

solution 

Tollen’s 

solution 
KMnO4     

ix. 9

. 

Identify termination step in 

free radical substitution 

reaction of methane with 

chlorine.  

    

 

 
 

       

 
 

     

x. 1

0

. 

Predict the geometry of 

XeF4 
Tetrahedral  

Trigonal 

planner 

Square 

planner 
V-shaped     

xi. 1

1

. 

Which electronic 

configuration represents 

the most electronegative 

element?   

ns
2
np

2
 ns

2
np

1
 ns

2
np

4
 ns

2
np

5
     

xii. 1

2

. 

Predict which specie upon 

hydrolysis gives acidic 

solution? 

Na2CO3 NaNO3 Cu(OH)2 AlCl3     

xiii.  Identify the most basic 

amine.          

xiv.  Which one of the 

following is a nucleophile? 
NH4

+
 SO3 NH3 NO2 

1+
     

xv.  
 Identify which reagent is 

used to convert ethanal 

into ethanol? 

KMnO4 Zn/HCl H2SO4 LiAlH4     

xvi.  
Suggest why I2 is solid 

while Br2 is liquid at room 

temperature? 

Due to 

strong  

hydrogen 

bonding in 

I2 

Due to 

stronger 

London 

dispersion 

forces in I2  

Due to 

dipole 

dipole 

force in Br2 

Due to ion 

dipole 

force in Br2 

    

xvii.  
Identify carbonyl 

compound that forms an 

iodoform.  

Propanal   Methanal 3-hexanone    Propanone     
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(ix) 

How 

can you distinguish the above 

compounds A and B from each other? 

Give a chemical test? 

1.5+ 

1.5 

 

OR Describe the preparation methods 

of diethyl amine, (C2H5)2NH using  

a. nucleophilic substitution 

reactions  
b.  reduction of nitro compounds 

1.5+ 

1.5 

(x) A naturally occurring sample of cerium 

contains only four isotopes. 
 

 

136
Ce having isotopic mass of 135.91 

and %age abundance 0.185%,  
138

Ce having isotopic mass of 137.91 

and %age abundance of 0.25%, 
 

140
Ce having isotopic mass of 139.91 

and %age abundance of 88.45%.   

The relative atomic mass of the Ce is 

140.116. 

Use these data to calculate the relative 

isotopic mass of the fourth isotope in 

this sample of cerium. 

1+2 OR Lead(II) chloride is sparingly 

soluble in water.  Solubility of lead 

(II) chloride at 25   is 0.5 gdm
-3

. 

Calculate Ksp of lead(II) chloride 

at 25     

1.5+ 

1.5 

 

(xi) For 6f orbital, give allowed values of 

following quantum numbers.  

i. Principal quantum number 

ii. Azimuthal quantum number 

iii. Magnetic quantum number  

1+1+1 OR Define the following with at least 

one equation in each case.   

a. Standard enthalpy of atomization   

         
b. Standard enthalpy of Lattice  

            

1.5+ 

1.5 

(xii) Define electronegativity. Explain the 

trend of electronegativity down the 

group of the periodic table.   

1+2 OR Calculate volume of 4.5g of H2 at 

STP by using mole-volume 

relationship. 

03 

 

(xiii) What is meant by vapour pressure? 

Following is a table of the vapour 

pressure of water, ethanol and pentane. 

Liquid Vapour 

Pressure 

Water (H2O) 2.44 

Ethanol 

(C2H5OH) 

5.83 

Pentane (C5H10) 59.9 

Explain these variations in vapour 

pressure. 

1+2 OR Calculate pH of a buffer solution 

containing 0.11M HCOOH and 

0.11M HCOONa. pKa of 

methanoic acid at 25   is 3.76. 

1+2 
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1+2 OR Calculate pH of a buffer solution 

containing 0.11M HCOOH and 

0.11M HCOONa. pKa of 
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