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15. 

 
The symbols of two atoms 

may be written as shown. 
52 X 52Y 
23 24 

Which statement about 

these atoms is correct? 

They are 

different 

elements 

because 

they have 

different 

numbers of 

neutrons. 

They are 

different 

elements 

because they 

have 

different 

numbers of 

protons. 

They are 

isotopes of 

the same 

element 

because 

they have 

the same 

nucleon 
number. 

They are isotopes of 

the same element 

because they have 

the same proton 
number 

16. 
The atoms 64Cu and 65Zn 

29 30 

have the same 

nucleon 

number 

number of 

electrons 

number of 

neutrons 

proton number 

 
17. 

Why does molten sodium 

chloride conduct electricity? 
It has free 

mobile 

electrons 

The ions move 

freely when 

bonds break 

Heating makes 

electrons 

mobile 

Sodium becomes a 

conductive 

metal 

 
18. 

Which of the following 

changes is endothermic? 

 

 

H
(g) 
 Cl

(g) 
HCl

(g) 

 

 

H
2
O

(g) 
2H

(g) 
 O

(g) 

 

H
2
O

(l) 
 H

2
O

(s) 

 
2𝐻 + 𝑂 → 𝐻2𝑂(𝑙) 

 
 
 

 
19. 

 
 

 
The reaction 

C
2
H

4 
 3O

2 
 2CO

2 
 2H

2
O is 

exothermic because 

 

 
more bonds 

are broken 

than are 

formed 

 

 
more bonds 

are formed 

than are 

broken 

the energy 

needed to 

break the 

bonds is 

greater than 

that 

released on 

forming 

new bonds 

the energy needed to 

break the bonds is 

less than that 

released on forming 
new bonds 

 
 
 
 
 

 
20. 

The energy profile diagram 

for the reaction between 

hydrogen and chlorine is 

shown. 

 

What information about the 

type of reaction and the sign 

of enthalpy change ( H ) 

does the diagram show? 

 
 
 

 
. 

endothermi 

c and 

negative 
H 

 
 
 
 

 
endothermic 

and positive 
H 

 
 
 

 
exothermic 

and 

negative 
H 

 
 
 

 
exothermi c and 

positive 
H 

 
 

 
21. 

The equation represents the 

action of dilute nitric acid 

on copper. 

𝑥𝐶𝑢 + 𝑦𝐻𝑁𝑂3 
→ 𝑥𝐶𝑢(𝑁𝑂3)2 + 4𝐻2𝑂 
+ 2𝑁𝑂 

What are the values of x and 
y? 

 
 

 
x = 1, y = 4 

 
 

 
x = 1, y = 8 

 
 

 
x = 3, y = 4 

 
 

 
x = 3, y = 8 

 
22. 

What is the empirical 

formula of the compound 

whose molecular formula is 

P4O10? 

 
PO 

 
PO2 

 

 

P2O5 

 

 

P8O20 
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15. 

 
The symbols of two atoms 

may be written as shown. 
52 X 52Y 
23 24 

Which statement about 

these atoms is correct? 

They are 

different 

elements 

because 

they have 

different 

numbers of 

neutrons. 

They are 

different 

elements 

because they 

have 

different 

numbers of 

protons. 

They are 

isotopes of 

the same 

element 

because 

they have 

the same 

nucleon 
number. 

They are isotopes of 

the same element 

because they have 

the same proton 
number 

16. 
The atoms 64Cu and 65Zn 

29 30 

have the same 

nucleon 

number 

number of 

electrons 

number of 

neutrons 

proton number 

 
17. 

Why does molten sodium 

chloride conduct electricity? 
It has free 

mobile 

electrons 

The ions move 

freely when 

bonds break 

Heating makes 

electrons 

mobile 

Sodium becomes a 

conductive 

metal 

 
18. 

Which of the following 

changes is endothermic? 

 

 

H
(g) 
 Cl

(g) 
HCl

(g) 

 

 

H
2
O

(g) 
2H

(g) 
 O

(g) 

 

H
2
O

(l) 
 H

2
O

(s) 

 
2𝐻 + 𝑂 → 𝐻2𝑂(𝑙) 

 
 
 

 
19. 

 
 

 
The reaction 

C
2
H

4 
 3O

2 
 2CO

2 
 2H

2
O is 

exothermic because 

 

 
more bonds 

are broken 

than are 

formed 

 

 
more bonds 

are formed 

than are 

broken 

the energy 

needed to 

break the 

bonds is 

greater than 

that 

released on 

forming 

new bonds 

the energy needed to 

break the bonds is 

less than that 

released on forming 
new bonds 

 
 
 
 
 

 
20. 

The energy profile diagram 

for the reaction between 

hydrogen and chlorine is 

shown. 

 

What information about the 

type of reaction and the sign 

of enthalpy change ( H ) 

does the diagram show? 

 
 
 

 
. 

endothermi 

c and 

negative 
H 

 
 
 
 

 
endothermic 

and positive 
H 

 
 
 

 
exothermic 

and 

negative 
H 

 
 
 

 
exothermi c and 

positive 
H 

 
 

 
21. 

The equation represents the 

action of dilute nitric acid 

on copper. 

𝑥𝐶𝑢 + 𝑦𝐻𝑁𝑂3 
→ 𝑥𝐶𝑢(𝑁𝑂3)2 + 4𝐻2𝑂 
+ 2𝑁𝑂 

What are the values of x and 
y? 

 
 

 
x = 1, y = 4 

 
 

 
x = 1, y = 8 

 
 

 
x = 3, y = 4 

 
 

 
x = 3, y = 8 

 
22. 

What is the empirical 

formula of the compound 

whose molecular formula is 

P4O10? 

 
PO 

 
PO2 

 

 

P2O5 

 

 

P8O20 
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15. 

 
The symbols of two atoms 

may be written as shown. 
52 X 52Y 
23 24 

Which statement about 

these atoms is correct? 

They are 

different 

elements 

because 

they have 

different 

numbers of 

neutrons. 

They are 

different 

elements 

because they 

have 

different 

numbers of 

protons. 

They are 

isotopes of 

the same 

element 

because 

they have 

the same 

nucleon 
number. 

They are isotopes of 

the same element 

because they have 

the same proton 
number 

16. 
The atoms 64Cu and 65Zn 

29 30 

have the same 

nucleon 

number 

number of 

electrons 

number of 

neutrons 

proton number 

 
17. 

Why does molten sodium 

chloride conduct electricity? 
It has free 

mobile 

electrons 

The ions move 

freely when 

bonds break 

Heating makes 

electrons 

mobile 

Sodium becomes a 

conductive 

metal 

 
18. 

Which of the following 

changes is endothermic? 

 

 

H
(g) 
 Cl

(g) 
HCl

(g) 

 

 

H
2
O

(g) 
2H

(g) 
 O

(g) 

 

H
2
O

(l) 
 H

2
O

(s) 

 
2𝐻 + 𝑂 → 𝐻2𝑂(𝑙) 

 
 
 

 
19. 

 
 

 
The reaction 

C
2
H

4 
 3O

2 
 2CO

2 
 2H

2
O is 

exothermic because 

 

 
more bonds 

are broken 

than are 

formed 

 

 
more bonds 

are formed 

than are 

broken 

the energy 

needed to 

break the 

bonds is 

greater than 

that 

released on 

forming 

new bonds 

the energy needed to 

break the bonds is 

less than that 

released on forming 
new bonds 

 
 
 
 
 

 
20. 

The energy profile diagram 

for the reaction between 

hydrogen and chlorine is 

shown. 

 

What information about the 

type of reaction and the sign 

of enthalpy change ( H ) 

does the diagram show? 

 
 
 

 
. 

endothermi 

c and 

negative 
H 

 
 
 
 

 
endothermic 

and positive 
H 

 
 
 

 
exothermic 

and 

negative 
H 

 
 
 

 
exothermi c and 

positive 
H 

 
 

 
21. 

The equation represents the 

action of dilute nitric acid 

on copper. 

𝑥𝐶𝑢 + 𝑦𝐻𝑁𝑂3 
→ 𝑥𝐶𝑢(𝑁𝑂3)2 + 4𝐻2𝑂 
+ 2𝑁𝑂 

What are the values of x and 
y? 

 
 

 
x = 1, y = 4 

 
 

 
x = 1, y = 8 

 
 

 
x = 3, y = 4 

 
 

 
x = 3, y = 8 

 
22. 

What is the empirical 

formula of the compound 

whose molecular formula is 

P4O10? 

 
PO 

 
PO2 

 

 

P2O5 

 

 

P8O20 
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Section - A (Marks 12) 

Time Allowed: 20 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) Suggest the primary focus 

of organic chemistry? 

The behavior 

of inorganic 

salts 

The study of 

carbon-based 

molecules 

and their 

reactions 

The study of 

metals and 

alloys 

The 

properties of 

gases and 

their 

interactions 

     

 (ii) Which of the following 

elements has the largest 

atomic size? 

Fluorine Oxygen Chlorine Bromine      

(iii) Identify the covalent 

compound. 

MgO CaO H2O KF 
     

(iv)  Suggest the correct 

reagents in the reduction of 

alkyl halides.                               

Al2O3 at 

350C 

Conc.H2SO4 

at 1700C 

Zn + Dust Zn + HCl 
     

(v) Identify which of the 

following element in the 

given reaction is oxidized 

H2S+Cl2→2HCl + S 

H Cl S S and Cl2      

(vi) Why is the proton number 

unique to each element and 

used to arrange elements in 

the periodic table? 

Protons 

determine the 

mass of the 

element 

Protons 

define the 

atomic 

number of 

the element 

Protons 

dictate the 

number of 

neutrons in 

the nucleus 

Protons 

indicate the 

number of 

electrons in 

the atom 

     

(vii) Predict which one of the 

following pairs has the 

same mass? 

1 mole of 

N₂O and 1 

mole of CO₂ 

1 mole of H₂ 

and 1 mole 

NH₃ 

 

1 mole of 

H₂O and 1 

mole of 

H₂O₂ 

1 mole of 

H₂SO₄ and 1 

mole of 

HNO₃ 

     

           

(viii) 

What is the usual effect of 

an exothermic reaction on 

the temperature of the 

surroundings? 

Temperature 

decreases 

Temperature 

remains the 

same 

Temperature 

increases 

Temperature 

becomes zero 
     

(ix) Chlorine has two isotopes: 

 Cl-35 (abundance = 

75%) 

 Cl-37 (abundance = 

25%) 

What is the relative 

36.0 35.5 37.0 34.5      
FBISE model paper | Section B Q2(i) | 3 marks
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Time allowed: 2.40 hours       Total Marks: 48 

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 (Marks 30) 

 
  Q.2  Attempt the following questions.         (10x3 = 30) 

 
Q# Question Marks  Question Marks 

(i) a. What type of energy change occurs 

during bond breaking? Name the 

process. 

b. Write one difference between bond 

breaking and bond making in terms of 

energy change. 

1+2 OR Identify the functional groups in the 

following compounds: 

a) CH₃COOH 

b) CH₃CHO 

c) CH₃CH₂OH 

1+1+1 

(ii) Predict reactions of Cl2 with following 

halide ions. 

a. Br-1 

b. I-1 

1+1+1 OR Determine neutron and proton 

number of following elements. 

a. 𝑋13
27           b. 𝑌18

36             c. 𝑍30
64  

1.5+1.

5 

(iii) Compare following properties of liquid 

Crystals with liquids. 

a. Molecular arrangement 

b. Fluidity 

1.5+1.

5 
OR Identify oxidizing agents in each of 

the following reactions.  

a.2NH3+3CuO→3Cu+N2+3H2O 

b. 2FeCl2+Cl2→2FeCl3 

1.5+1.

5 

 

(iv) How do following water pollutants effect 

living organisms?   

1. House hold wastes 

2. Agricultural wastes 

3. Metals 

1+1+1 OR How can sunlight be important in   

substitution reaction of methane 

with chlorine? Explain with 

reactions. 

1+2 

(v) Give three examples of transition metals 

where they act as catalysts. 

1+1+1 

 
OR What are the primary nutrients 

provided by urea, ammonium salts, 

and nitrates when used as fertilizers? 

1+1+1 

 

(vi) Differentiate between molecular formula 

and structural formula using the example 

of structural isomers of C₄H₁₀. 

1.5+1.

5 

 

OR Identify the group and period 

number of the following unknown 

elements.    

a. 𝑨𝟔
𝟏𝟐       b.   𝑩𝟏𝟗

𝟑𝟗         c.  𝑪𝟗
𝟏𝟗  

1+1+1 

(vii) Consider following equilibrium. 

CoCl2.2H2O( s)  + Heat  CoCl2(g) + 

H2O(g) 

Predict the direction of reaction when 

following changes are applied on this 

system at equilibrium. 

a. Heating the system. 

b. Addition of water 

c. Removal of water 

1+1+1 OR Describe carbohydrates as more 

efficient source of energy than fats 

and proteins. 

03 

  

(viii) Give the ways a closed system contribute 

to the establishment of equilibrium in 

reversible reactions?  

03 OR Define Bronsted-Lowry acids and 

bases with two examples each. 

 

03 
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(ix) Calculate the number of atoms in each of 

the following samples.  

a. 3.4 moles of nitrogen gas 

b.     15 g of  Sodium metal  

2+1 OR How does the energy profile 

diagram for an endothermic reaction 

differ from that of an exothermic 

reaction in terms of activation 

energy and enthalpy change? 

1.5+1.

5 

(x) Define isotopes of an element. Write 

isotopes of hydrogen, give their atomic 

and mass numbers. 

1+2 OR Define following branches of 

chemistry. 

a. Astrochemistry 

b. Geochemistry 

c. Physical chemistry 

1+1+1 

 

  

   SECTION– C (Marks18)       

 Note: Attempt all questions. Marks of all question are equal.     (3x6 = 18) 

 

Q.3 

Predict the trend of atomic size, ionization 

energy and electronegativity of group IIA of 

periodic table by using knowledge of 

chemical periodicity.   

2+2+2 OR Draw the dot-and- cross diagrams and 

Lewis dot structures for the following 

compounds. 

HCN, MgO, C2H4 

2+2+2 

Q.4 Describe reactions of HCl with the 

following.  

A.  Zn 

B.  NaOH 

C.  Na2CO3    

2x3 OR How alkanes can be prepared from the 

following and also mention the type of 

reactions in each case. 

A. CH3 – C = CH2 

B. CH3-C≡C-CH3 

C. CH3CH2CH2Cl 

2x3 

Q.5 Define solubility. How can it be affected by 

the change in temperature? Explain with 

graph.  

1+2+3 OR Identify sources of lipids and their 

recommended daily intake for young 

adults. 

3+3 
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