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7. 

Which reagent is used to convert 

butanone to butan-2-ol? 

HI in the presence 

of phosphorous 

Water in the 

presence of 

mercuric 
sulphate 

LiAlH4 in the 

presence of ether 

KMnO4 in the 

presence of 

Concentrated 
H2SO4 

8. Which species is not tetrahedral? 𝐶𝐶𝑙4 𝐶𝐻4 𝑁𝐻1+ 
4 

𝐼𝐶𝑙1− 
4 

 
9. 

Number of moles present in 50 

cm
3
 of a 0.0800 moldm

3
 solution 

of sodium carbonate is: 

4 moles 0.4 moles 0.004 moles 0.04 moles 

10. 
What volume will be occupied by 

2 moles of oxygen gas at STP? 
11.2 dm3 22.4 dm3 44.8 dm3 2.24 dm3 

 
11. 

How many orbitals are there in 

total in the first four quantum 

shells of an atom? 

7 10 16 30 

 
12. 

Which element is in the p-block 

and has two unpaired electrons in 

the ground state? 

sodium silicon chlorine aluminium 

13. 
Which  of  these  molecules  is 
polar? 

CO2 BF3 CH4 NH3 

 

 
14. 

Which type of isomerism is 

exhibited by the following pair of 

compounds A and B? 

A: CH₃–O–CH₂–CH₂–CH₃ 
B: CH₃–CH₂–O–CH₂–CH₃ 

 
Chain 

isomerism 

 
Position 

isomerism 

Functional 

group 

isomerism 

 
Metamerism 

15. 
There are 6.02 × 10

23
 atoms in 

0.25 mol of: 
He 𝐻2𝑂 𝐵𝐻3 𝐶𝐻4 

 
16. 

What is the electron arrangement 

of the nitrogen ion in magnesium 

nitride? 

1s² 2s² 1s² 2s² 2p³ 1s² 2s² 2p⁴ 1s² 2s² 2p⁶ 

 
17. 

Which one of the following 

compounds has the same 

empirical formula and molecular 
formula? 

 
𝐶6𝐻12𝑂6 

 
𝐶6𝐻6 

 
𝐶𝐻3𝐶𝑂𝑂𝐻 

 
𝐶𝐻3𝐶𝐻2𝑂𝐻 

 
 
 
 
 

 
18. 

In a series of experiments, the 

initial rate of a reaction was 

measured at different 

concentrations of reactant A (with 

all other conditions constant): 

 

Based on the experimental data, 

what is the correct rate equation 

for the reaction with respect to 

reactant A? 

 
 
 
 

 
Rate = k[A] 

 
 
 
 

 
Rate = k[A]² 

 
 
 
 

 
Rate = k[A]³ 

 
 
 
 

 
Rate = k 

 
19. 

Chlorine reacts with methane in 

the presence of ultraviolet light, 

what happens first in the reaction 
mechanism? 

The Cl–Cl bond is 

split homiletically. 
The Cl–Cl bond is 

split heterolytically. 

The C–H bond is 

split homiletically. 

The C–H bond is 

split heterolytically. 

 
20. 

At higher temperature, the 

Boltzmann distribution curve 

becomes: 

Narrower and 

taller 

Broader and 

flatter 

 
Unchanged 

 
Discontinuous 

 

 
21. 

 
In a reaction pathway diagram, 

activation energy is best 

described as: 

Energy 

difference 

between 

reactants and 
products 

Energy required 

to break bonds of 

products 

Energy barrier 

between reactants 

and transition 
state 

 
Total enthalpy 

change of reaction 

 

 
7. 

Which reagent is used to convert 

butanone to butan-2-ol? 

HI in the presence 

of phosphorous 

Water in the 

presence of 

mercuric 
sulphate 

LiAlH4 in the 

presence of ether 

KMnO4 in the 

presence of 

Concentrated 
H2SO4 

8. Which species is not tetrahedral? 𝐶𝐶𝑙4 𝐶𝐻4 𝑁𝐻1+ 
4 

𝐼𝐶𝑙1− 
4 

 
9. 

Number of moles present in 50 

cm
3
 of a 0.0800 moldm

3
 solution 

of sodium carbonate is: 

4 moles 0.4 moles 0.004 moles 0.04 moles 

10. 
What volume will be occupied by 

2 moles of oxygen gas at STP? 
11.2 dm3 22.4 dm3 44.8 dm3 2.24 dm3 

 
11. 

How many orbitals are there in 

total in the first four quantum 

shells of an atom? 

7 10 16 30 

 
12. 

Which element is in the p-block 

and has two unpaired electrons in 

the ground state? 

sodium silicon chlorine aluminium 

13. 
Which  of  these  molecules  is 
polar? 

CO2 BF3 CH4 NH3 

 

 
14. 

Which type of isomerism is 

exhibited by the following pair of 

compounds A and B? 

A: CH₃–O–CH₂–CH₂–CH₃ 
B: CH₃–CH₂–O–CH₂–CH₃ 

 
Chain 

isomerism 

 
Position 

isomerism 

Functional 

group 

isomerism 

 
Metamerism 

15. 
There are 6.02 × 10

23
 atoms in 

0.25 mol of: 
He 𝐻2𝑂 𝐵𝐻3 𝐶𝐻4 

 
16. 

What is the electron arrangement 

of the nitrogen ion in magnesium 

nitride? 

1s² 2s² 1s² 2s² 2p³ 1s² 2s² 2p⁴ 1s² 2s² 2p⁶ 

 
17. 

Which one of the following 

compounds has the same 

empirical formula and molecular 
formula? 

 
𝐶6𝐻12𝑂6 

 
𝐶6𝐻6 

 
𝐶𝐻3𝐶𝑂𝑂𝐻 

 
𝐶𝐻3𝐶𝐻2𝑂𝐻 

 
 
 
 
 

 
18. 

In a series of experiments, the 

initial rate of a reaction was 

measured at different 

concentrations of reactant A (with 

all other conditions constant): 

 

Based on the experimental data, 

what is the correct rate equation 

for the reaction with respect to 

reactant A? 

 
 
 
 

 
Rate = k[A] 

 
 
 
 

 
Rate = k[A]² 

 
 
 
 

 
Rate = k[A]³ 

 
 
 
 

 
Rate = k 

 
19. 

Chlorine reacts with methane in 

the presence of ultraviolet light, 

what happens first in the reaction 
mechanism? 

The Cl–Cl bond is 

split homiletically. 
The Cl–Cl bond is 

split heterolytically. 

The C–H bond is 

split homiletically. 

The C–H bond is 

split heterolytically. 

 
20. 

At higher temperature, the 

Boltzmann distribution curve 

becomes: 

Narrower and 

taller 

Broader and 

flatter 

 
Unchanged 

 
Discontinuous 

 

 
21. 

 
In a reaction pathway diagram, 

activation energy is best 

described as: 

Energy 

difference 

between 

reactants and 
products 

Energy required 

to break bonds of 

products 

Energy barrier 

between reactants 

and transition 
state 

 
Total enthalpy 

change of reaction 
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7. 

Which reagent is used to convert 

butanone to butan-2-ol? 

HI in the presence 

of phosphorous 

Water in the 

presence of 

mercuric 
sulphate 

LiAlH4 in the 

presence of ether 

KMnO4 in the 

presence of 

Concentrated 
H2SO4 

8. Which species is not tetrahedral? 𝐶𝐶𝑙4 𝐶𝐻4 𝑁𝐻1+ 
4 

𝐼𝐶𝑙1− 
4 

 
9. 

Number of moles present in 50 

cm
3
 of a 0.0800 moldm

3
 solution 

of sodium carbonate is: 

4 moles 0.4 moles 0.004 moles 0.04 moles 

10. 
What volume will be occupied by 

2 moles of oxygen gas at STP? 
11.2 dm3 22.4 dm3 44.8 dm3 2.24 dm3 

 
11. 

How many orbitals are there in 

total in the first four quantum 

shells of an atom? 

7 10 16 30 

 
12. 

Which element is in the p-block 

and has two unpaired electrons in 

the ground state? 

sodium silicon chlorine aluminium 

13. 
Which  of  these  molecules  is 
polar? 

CO2 BF3 CH4 NH3 

 

 
14. 

Which type of isomerism is 

exhibited by the following pair of 

compounds A and B? 

A: CH₃–O–CH₂–CH₂–CH₃ 
B: CH₃–CH₂–O–CH₂–CH₃ 

 
Chain 

isomerism 

 
Position 

isomerism 

Functional 

group 

isomerism 

 
Metamerism 

15. 
There are 6.02 × 10

23
 atoms in 

0.25 mol of: 
He 𝐻2𝑂 𝐵𝐻3 𝐶𝐻4 

 
16. 

What is the electron arrangement 

of the nitrogen ion in magnesium 

nitride? 

1s² 2s² 1s² 2s² 2p³ 1s² 2s² 2p⁴ 1s² 2s² 2p⁶ 

 
17. 

Which one of the following 

compounds has the same 

empirical formula and molecular 
formula? 

 
𝐶6𝐻12𝑂6 

 
𝐶6𝐻6 

 
𝐶𝐻3𝐶𝑂𝑂𝐻 

 
𝐶𝐻3𝐶𝐻2𝑂𝐻 

 
 
 
 
 

 
18. 

In a series of experiments, the 

initial rate of a reaction was 

measured at different 

concentrations of reactant A (with 

all other conditions constant): 

 

Based on the experimental data, 

what is the correct rate equation 

for the reaction with respect to 

reactant A? 

 
 
 
 

 
Rate = k[A] 

 
 
 
 

 
Rate = k[A]² 

 
 
 
 

 
Rate = k[A]³ 

 
 
 
 

 
Rate = k 

 
19. 

Chlorine reacts with methane in 

the presence of ultraviolet light, 

what happens first in the reaction 
mechanism? 

The Cl–Cl bond is 

split homiletically. 
The Cl–Cl bond is 

split heterolytically. 

The C–H bond is 

split homiletically. 

The C–H bond is 

split heterolytically. 

 
20. 

At higher temperature, the 

Boltzmann distribution curve 

becomes: 

Narrower and 

taller 

Broader and 

flatter 

 
Unchanged 

 
Discontinuous 

 

 
21. 

 
In a reaction pathway diagram, 

activation energy is best 

described as: 

Energy 

difference 

between 

reactants and 
products 

Energy required 

to break bonds of 

products 

Energy barrier 

between reactants 

and transition 
state 

 
Total enthalpy 

change of reaction 
FBISE model paper | Section A Q27 | 0.5 marks

 

 
22. 

Which compound will undergo 

nucleophilic addition reaction 

with HCN? 

Propane Propene Propanone Propanol 

 
 

 
23. 

 

 
Which of the following defines 

lattice energy? 

Energy released 

when gaseous 

ions form a solid 

ionic 
compound 

 
Energy required 

to melt a solid 

 
Energy of 

electron gain by 

atoms 

 
Energy 

released in 

combustion 

 
24. 

Which factor increases electron 

affinity (makes it more negative)? 

Larger atomic 

size 

Higher 

nuclear 
charge 

Increased 

shielding 
only 

Lower 

electronegativi 
ty 

 
25. 

 
Which process results in a 

positive entropy change? 

 
Freezing of water 

 
Melting of ice 

 
Condensatio n of 

steam 

Formation of 

NaCl(s) from 

ions in solution 

 

 
26. 

Given:  S°(H2O)  =  213  J  K⁻¹ 
mol⁻¹, S°(O₂) = 205 J K⁻¹ mol⁻¹, 

S°(H2) = 424 J K⁻¹ mol⁻¹. 

Calculate ΔS° for: 
2H2(g) + O₂(g) → 2H2O (g). 

 
-416 J K⁻¹ 

mol⁻¹ 

 
+416 J K⁻¹ 

mol⁻¹ 

 
+627 J K⁻¹ 

mol⁻¹ 

 
-627 J K⁻¹ 

mol⁻¹ 

 
 

 
27. 

A student studies the 

decomposition of a substance A. 

The reaction is found to be first 

order, with a half-life of 10 

minutes at a fixed temperature. 

The value of the rate constant (k) 
is: 

 

 
0.0693 min⁻¹ 

 

 
0.693 min⁻¹ 

 

 
14.43 min⁻¹ 

 

 
1.443 min⁻¹ 

 
28. 

According  to Le Chatelier’s 

Principle, increasing  pressure 

favors the side with: 

More moles of 

gas 

Fewer moles of 

gas 

Equal moles of 

gas 

No gaseous 

molecules 

 
29. 

Which reagent is used to convert 

an alkene into a diol? 
NaOH 

Acidified 

KMnO₄ 

(cold) 

HBr NaBH₄ 

 
30. 

Which of the following reactions 

represents oxidation in organic 

chemistry? 

CH₃CH₂OH 

→ CH₃CH₃ 
CH₃CH₂OH 

→ CH₃CHO 

CH₃CH₂CH₃ 
→ CH₂=CHCH₃ 

 
C₆H₆ → C₆H₁₂ 

 
31. 

Which observation would provide 

the strongest evidence for 

catenation 

Carbon forms four 

bonds with 

Hydrogen to form 

CH4 

Carbon forms 

double bond with 

oxygen to form 

CO2 

Carbon atoms 

linked together to 

form C5H12 

Carbon forms 

triple bond with 

Nitrogen to form 

HCN 

32. 
Which reaction occurs most 

vigorously at room temperature 

even in the darkness? 

Cl₂ + H₂ 

→ 2HCl 

Br₂ + H₂ 

→ 2HBr 

I₂ + H₂ 

→ 2HI 

F₂ + H₂ 

→ 2HF 

33. 
The number of principal energy 

levels in an atom is equal to its: 

Group 

number 

Period 

number 

Atomic 

number 

Valence 

electrons 

 

 
34. 

 
Which of the following correctly 

represents an important industrial 

use of sulfur compounds? 

Used only in 

making plastics 

and glass 

Used to 

neutralize acids 

in water 

treatment 

 
Used as a fuel in 

automobiles 

 
Used in 

fertilizers & 

gunpowder 

35. 
Which  of  these  ions  has  the 
greatest ionic radius? 

𝑁3− 𝐹1- 𝑁𝑎+ 𝐴𝑙3+ 

FBISE model paper | Section B Q3 | 4 marks

 

Federal Board HSSC-I Examination 

Model Question Paper Chemistry 
National Curriculum 2022-2023 (Inclusive Scheme of Studies 2024) 

(50% MCQs & 50% Descriptive) 

Time allowed: 1 hour 20 Minutes Total Marks: 40 

Note: Answer all parts from Section ‘B’ and all questions from Section ‘C’ on the E-sheet. 

Write your answers on the allotted /given spaces. 

 

SECTION-B (7x4 = 28 Marks) 
 

Q1 In a laboratory experiment, 12.0 g of 

magnesium reacts with 14.0 g of hydrochloric 

acid according to the equation: 

Mg + 2HCl → MgCl2 + H2 

Identify the reactant which is in excess and 

explain your answer. Calculate the maximum 

volume of hydrogen gas produced at room 

temperature and pressure (RTP). 

2+2 OR A chemist tests three different fertilizer salt 

solutions and records their pH values: 

Ammonium chloride (NH4Cl): pH = 5 (Acidic) 

Sodium carbonate (Na2CO3): pH = 11 (Basic) 

Sodium chloride (NaCl): pH = 7 (Neutral) 

Using the concept of salt hydrolysis, answer the 

following: 

why each salt solution shows acidic, basic, or 

neutral behaviour. Identify the ions responsible for 

hydrolysis in each case. 

Name the parent acid and parent base for each salt, 

and explain how their strengths determine the final 
pH of the solution. 

2+2 

Q2 During the electrophilic reaction of propene 

with hydrogen bromide, two carbocations can be 

formed. 

Explain why the secondary carbocation is more 

stable than the primary carbocation. Name the 

major product and write the name and statement 

of the rule involved. 

2+2 OR During a sunny day, nitrogen oxides and 

hydrocarbons released from vehicles react in the 

atmosphere to produce photochemical smog. 

Explain why sunlight is necessary for this process 

and the role of nitrogen oxides (NOₓ) in the 

reactions. Write two effects of photochemical smog 

on living organisms. 

2 +2 

Q3 Using the Boltzmann distribution curve of 

molecular energies, explain briefly why a higher 

temperature increases the rate of reaction. 

Explain how the use of a catalyst increases the 

rate of a reaction. 

2+2 OR Use the rules of systematic nomenclature (IUPAC) 

to write the name of the following structures. 

CH₂=C(CH₃)–CH₂–CH(CH₃)–CH₃ 

(CH₃)₂CH–CH(CH₃)–CH₂–OH 

CH₃–C(O)–CH(CH₃)–CH₂–CH₃ 
CH₃–C(CH₃)₂–COOH 

2+2 

Q4 Describe the trend in the relative reactivity of 

halide ions as reducing agents down Group 17 

Describe how the behavior of a silver halide 

precipitate in aqueous ammonia (NH3) can be 

used to distinguish between bromide (Br⁻) and 

iodide (I⁻) ions. 

2+2 OR Explain how nitroethane C2H5NH2, is converted 

into aminoethane by reduction. Also give four 

other methods to obtain the same product? 

04 

Q5 Define halogenoalkanes. Classify 

halogenoalkanes based on the position of the 

halogen-bearing carbon atom, also write 

example of halogenoalkane in each type. 

1+3 OR Describe dynamic equilibrium in terms of 

reversible physical changes. Why no apparent 

change is observed even though changes continue 

at the molecular level. 

2+2 

Q6 State the required reagents and specific 

conditions needed to convert an alkene into a 

diol.  State  the  required  reagents  and 

2+2 OR Consider the reaction network below, where Compound 

B is a nitrile and Compound C is an ester. All three 

pathways yield the same carboxylic acid, Compound A. 

2+2 
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Section - A (Marks 17)  

Time Allowed: 25 minutes 

Section – A is compulsory. All parts 

of this section are to be answered 

on this page and handed over to the 

Centre Superintendent. 

Deleting/overwriting is not allowed. 

Do not use lead pencil. 

ROLL NUMBER  Version No. 

           

⓪ ⓪   ⓪   ⓪ ⓪   ⓪      ⓪   ⓪ ⓪   ⓪   

① ① ① ① ① ①  ① ① ① ① 

② ②  ②  ②  ②  ②  ②  ② ②  ②  

③  ③  ③  ③  ③  ③   ③  ③  ③  ③  

④  ④  ④  ④  ④  ④   ④  ④  ④  ④  

⑤  ⑤  ⑤  ⑤  ⑤  ⑤   ⑤  ⑤  ⑤  ⑤  

⑥  ⑥  ⑥  ⑥  ⑥  ⑥   ⑥  ⑥  ⑥  ⑥  

⑦  ⑦  ⑦  ⑦  ⑦  ⑦   ⑦  ⑦  ⑦  ⑦  

⑧  ⑧  ⑧  ⑧  ⑧  ⑧   ⑧  ⑧  ⑧  ⑧  

⑨  ⑨  ⑨  ⑨  ⑨  ⑨   ⑨  ⑨  ⑨  ⑨  

   Invigilator Sign. ____________     Candidate Sign.________  

  Q1. Fill the relevant bubble against each question according to curriculum. Each part carries one mark. 

 Question A B C D A B C D 

i. 1

. 
0.1 mole  of NaCl contains 

6.02x10
22

    
molecules 

formula 

units 
ions atoms     

ii. 2

. 

Which solid-line curve 

most accurately represents 

the distribution of 

molecular energy in a gas 

at 500 K if the dotted-line 

curve represents the 

corresponding distribution 

for the same gas at 300 K? 

    

    

iii. 3

. 

For the rate law , 

Rate = k[ ]
 

 [B],  predict 

order with respect to A, the 

order with respect to B and  

the total order. 

 

 
; 0; 

 

 
 

 
 

 
; 1; 1  

 

 
 

 
; 1; 

 

 
  

 

 

 
; 1; 2     

iv. 4

. 

1
st
 Electron affinity of 

oxygen atom is greater 

than nitrogen because of,  

greater 

nuclear 

charge of 

Nitrogen 

more 

Screening 

effect of 

oxygen  

less nuclear 

force  of 

attraction 

of  

Nitrogen 

greater 

nuclear 

force of 

attraction 

of oxygen 

    

v. 5

. 

If the total energy of the 

product is greater than the 

reactants, identify the 

reaction. 

Exothermic Endothermi

c 

Reduction oxidation 

    

vi. 6

. 
Suggest volume occupied 

by one mole of gas at STP.  

224.14dm
3
 2.414dm

3
 0.022414c

m
3
 

22414cm
3
 
    
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Time Allowed: 25 minutes 

Section – A is compulsory. All parts 

of this section are to be answered 

on this page and handed over to the 

Centre Superintendent. 

Deleting/overwriting is not allowed. 

Do not use lead pencil. 

ROLL NUMBER  Version No. 
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⑨  ⑨  ⑨  ⑨  ⑨  ⑨   ⑨  ⑨  ⑨  ⑨  
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  Q1. Fill the relevant bubble against each question according to curriculum. Each part carries one mark. 

 Question A B C D A B C D 

i. 1

. 
0.1 mole  of NaCl contains 

6.02x10
22

    
molecules 

formula 

units 
ions atoms     

ii. 2

. 

Which solid-line curve 

most accurately represents 

the distribution of 

molecular energy in a gas 

at 500 K if the dotted-line 

curve represents the 

corresponding distribution 

for the same gas at 300 K? 

    

    

iii. 3

. 

For the rate law , 

Rate = k[ ]
 

 [B],  predict 

order with respect to A, the 

order with respect to B and  

the total order. 

 

 
; 0; 

 

 
 

 
 

 
; 1; 1  

 

 
 

 
; 1; 

 

 
  

 

 

 
; 1; 2     

iv. 4

. 

1
st
 Electron affinity of 

oxygen atom is greater 

than nitrogen because of,  

greater 

nuclear 

charge of 

Nitrogen 

more 

Screening 

effect of 

oxygen  

less nuclear 

force  of 

attraction 

of  

Nitrogen 

greater 

nuclear 

force of 

attraction 

of oxygen 

    

v. 5

. 

If the total energy of the 

product is greater than the 

reactants, identify the 

reaction. 

Exothermic Endothermi

c 

Reduction oxidation 

    

vi. 6

. 
Suggest volume occupied 

by one mole of gas at STP.  

224.14dm
3
 2.414dm

3
 0.022414c

m
3
 

22414cm
3
 
    
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