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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. Each part carries ONE mark. 

S. No Question A B C D A B C D 

i. 1

. 

In which of the following 

reactions is there the greatest 

change in oxidation number 

of nitrogen?  

        

ii.  

2

. 

The base dissociation 

constants (Kb) for four bases 

are given below: 

W:   1.2×10
−4

 

X:    3.5×10
−2

 

Y:    6.8×10
−6

 

Z:     2.1×10
−3

 

Which base is the strongest? 

W Y Z X     

iii. 3

. 

How many ions are produced 

from [Co(NH3)6]Cl3 in the 

solution? 

3 4 5 6 

    

iv. 4

. 

Which of the following group 

2 compounds is commonly 

used to diagnose disorders of 

the intestine and stomach. 

Magnesium 

sulfate 

Calcium 

carbonate 

Barium 

sulfate  

Strontium 

nitrate 
    

v. 5

. 

When benzene is nitrated, 

conc. Nitric and sulphuric 

acid react to form an 

intermediate which attack the 

benzene ring, which one of 

the following represents this 

intermediate? 

NO
+
 NO2 NO2

-
 NO2

+
 

    

vi. 6

. 

A transition metal ion with a 

3d
8
 electronic configuration 

commonly forms a four 

coordinate complex. Which 

geometry is most likely 

observed for such a complex? 

Linear Tetrahedral Square 

Planar 

Octahedral 

    
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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. Each part carries ONE mark. 

S. No Question A B C D A B C D 

i. 1

. 

In which of the following 

reactions is there the greatest 

change in oxidation number 

of nitrogen?  

        

ii.  

2

. 

The base dissociation 

constants (Kb) for four bases 

are given below: 

W:   1.2×10
−4

 

X:    3.5×10
−2

 

Y:    6.8×10
−6

 

Z:     2.1×10
−3

 

Which base is the strongest? 

W Y Z X     

iii. 3

. 

How many ions are produced 

from [Co(NH3)6]Cl3 in the 

solution? 

3 4 5 6 

    

iv. 4

. 

Which of the following group 

2 compounds is commonly 

used to diagnose disorders of 

the intestine and stomach. 

Magnesium 

sulfate 

Calcium 

carbonate 

Barium 

sulfate  

Strontium 

nitrate 
    

v. 5

. 

When benzene is nitrated, 

conc. Nitric and sulphuric 

acid react to form an 

intermediate which attack the 

benzene ring, which one of 

the following represents this 

intermediate? 

NO
+
 NO2 NO2

-
 NO2

+
 

    

vi. 6

. 

A transition metal ion with a 

3d
8
 electronic configuration 

commonly forms a four 

coordinate complex. Which 

geometry is most likely 

observed for such a complex? 

Linear Tetrahedral Square 

Planar 

Octahedral 

    
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vii. 7

. 

What is the least number of 

carbon atoms in a non-cyclic 

alkane molecule that has a 

chiral centre?     

 

 

7 8 9 10     

viii. 8

. 

Which of the following 

substituents is an electron-

withdrawing, meta-directing 

group? 

–OH 

 

–CH₃ 

 

–NO₂ 

 

–NH₂ 

 
    

ix. 9

. 

Which of the following 

halogenoalkanes is most 

likely to undergo an SN1 

reaction?  

Methyl 

chloride  
Ethyl 

bromide 

Isopropyl 

chloride  

Tert-butyl 

bromide      

x. 1

0

. 

Which of the following 

reagent and condition is 

required for the diazotization 

reaction of phenylamine 

before coupling with phenol?  

NaOH and 

heat 

HNO₃ at 

room 

temperature 

HNO₂ and 

HCl below 

5°C 

Br₂ in the 

presence of 

FeBr₃ 

    

xi. 1

1

. 

Which of the following best 

explains why phenol is more 

acidic than alcohols?  

 

Phenol has a 

hydroxyl 

group 

The 

phenoxide 

ion is 

stabilized 

by 

resonance 

Phenol has 

a higher 

molecular 

weight. 

Alcohols do 

not undergo 

electrophilic 

substitution 

reactions 

    

xii. 1

. 

Which one of the following is 

not a bidentate ligand?  

Ethanedioat

e ion  
Oxalate ion  

Thiocyanat

e ion  

1,2-Diamino 

ethane  
    

xiii.  

What is a key structural 

component that differentiates 

RNA from DNA? 

RNA 

contains 

ribose sugar, 

while DNA 

contains 

deoxyribose 

sugar. 

DNA 

contains 

only 

thymine 

base, while 

RNA 

contains 

only uracil 

base. 

RNA is 

always 

found in a 

double-

helix 

structure. 

DNA and 

RNA have 

the same 

sugar and 

nitrogenous 

bases. 

    

xiv.  

Which of the following 

compounds will NOT 

produce benzoic acid when 

treated with hot alkaline 

KMnO4? 

Methyl 

benzene 

Ethyl 

benzene 
Benzene 

Isopropyl 

benzene 
    

xv.  

How can colourless 

compounds be detected in 

Thin Layer Chromatography 

(TLC)? 

 

By observing 

their natural 

colors under 

normal light. 

By using 

ultraviolet 

(UV) light or 

chemical 

staining 

reagents. 

By heating 

the TLC 

plate until 

compounds 

become 

visible. 

By dissolving 

the TLC plate 

in a solvent. 

    

xvi.  

Which of the following 

sections of a polymer chain 

represents a polyamide? 
        

xvii.  

According to the activity 

series of metals, which of the 

following metals can displace 

zinc from a zinc sulphate 

solution in a displacement 

reaction? 

Magnesium  Gold Silver  Copper  
    
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 Time allowed: 2.35 hours Total Marks: 65 

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 39)  

 13 3 39   

Q. 2 Attempt the following questions                                    (13x3 = 39) 

(i) What is meant by coordination number? 

Complete the table for the following two 

complexes. 

 

03 OR Starting from an acyl chloride, how would you 

prepare the following compounds? Provide 

chemical equations.  
i. Phenyl benzoate 

ii. Propyl ethanoate 

1.5 

+ 

1.5 

(ii) How can nylon-6,6 be prepared from 

Hexandioic acid ? Give complete 

chemical reaction. Also mention type of 

polymerization.  

02 

+ 

01 

OR An unknown organic compound has a strong 

absorption band around 1700 cm⁻¹ in its IR 

spectrum. What functional group is likely 

present? Suggest a possible structure if its 

molecular formula is C₃H₆O. 

03 

(iii) 

 

Electrophoresis can be used to separate 

amino acids which are produced by the 

hydrolysis of a polypeptide. 

Using glycine (NH2CH2COOH) as an 

example, explain why the result of 

electrophoresis depends on pH.    

03 OR Copper and silver both are transition metals. 

Copper (I) and silver (I) compounds are 

colourless. Suggest your answer. 

03 

(iv) What information can be obtained from 

the number of signals in a 
1
H NMR 

spectrum? 

Support your answer with a suitable 

example.  

03 OR -OH group is a characteristics functional group of 

ethanol and phenol. Explain why phenol is more 

acidic than ethanol? 

03 

(v) Describe how acyl chlorides can be 

prepared using phosphorus trichloride 

(PCl₃). Include reagents and conditions in 

your answer. 

03 OR Write down the steps involved in the mechanism 

of the reaction between an aldehyde or ketone 

and hydrogen cyanide. 

03 

(vi) Explain the molecular orbital structure of 

benzene and how delocalized π-electrons 

contribute to its relative stability. 

03 OR Benzene can be converted into acetophenone by 

Friedel Craft acylation. Write down the steps 

involved in the mechanism of the formation of 

Acetophenone from benzene. 

03 

(vii) Use the following data to construct redox 

equations, and calculate the standard cell 

potentials, for the reactions between 

acidified H2O2 (aq) and KI (aq). 

I2   +  2 ̅         2I
1-

                 = 0.54V 

O2  +  2H
+
 + 2 ̅        H2O2    

 =  0.68 V 

03 

 

 

 

OR A 20.0 cm
3

 sample of 0.200 moldm–3
 NH3(aq) 

was titrated with 0.100 moldm–3
 HCl. Sketch how 

the pH changes during this titration. Mark clearly 

where the end point occurs.   

                                                                   

03 

 

(viii) 

 

 

 

What are enzyme inhibitors? Differentiate 

between competitive and non-competitive 

inhibition with examples. 

  

03 

 

 

OR Describe the mechanism by which a catalyst 

speeds up a chemical reaction. Explain this using 

the oxidation of sulfur dioxide) to sulfur trioxide 

in the presence of vanadium (V) oxide as a 

catalyst. 

03 

 

 

(ix) Hex-2-ene shows one of the type of 

isomerism. Draw displayed formulae of 

its two isomers. 

 

03 

 

 

OR Write at least three repeating unit of the polymer 

formed from the monomer CH₂=CHCl, and 

classify it as either an addition polymer or a 

condensation polymer.        

03 

FBISE model paper | Section C Q3 | 6 marks

 
 

(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group 

II elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xii) When 100 cm
3
 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm
3
 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and 

water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiii) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it 

important for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name 

the products formed at the anode and cathode. 

Explain your reasoning. 

2+1 

 

SECTION – C (Marks  4 6 24   

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration 

of [Cd(H2O)6]
2+

 and  EDTA
4-

 was found to 

be 3x10
-8

 moldm
-3

 and 4x10
-10

 moldm
-3

. 

Calculate concentration of [Cd(EDTA)]
2- 

in 

this solution. Kstab  of  [Cd(EDTA)]
2-

 is 

6.3x10
19

.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following E
o
 values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the E
o 
cell. 

Fe
3+  

+ e
–
     Fe

2+
  E

o 
= 0.77 V 

Cl2  + 2e
–
   2Cl

–
  E

o 
=1.36 V 

Br2  + 2e
–
    2Br

–
 E

o 
=1.07 V 

I2  +  2e
–
   2I

–
       E

o 
= 0.54 V 

Co
3+ 

+ e
–
   Co

2+
   E

o 
= 1.82 V 

Cr
3+

  + e
–
    Cr

2+
  E

o 
= -0.41 V 

 

(i) Fe
3+

(aq) and Cl
 –
(aq) 

(ii) Co
3+

(aq) and Br
–
(aq) 

(iii) Cr
2+

(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution 

to control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions 

used to prepare primary and secondary 

amines starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

06 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –F). 

C6H5OH  +    Na    →  A + B 

C6H5OH    +  C6H5N2 Cl⁻ →  C + D  

C6H5OH    +  HNO3  →  E +  F 

06 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 A characteristic peak pattern with a 1:1 

intensity ratio at m/z = 122 and 124 

 

 

 

 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

(b) Describe the different carbon environments in 

butanone (CH₃COCH₂CH₃) based on its ¹³C-

NMR spectrum.  

(c) Predict the number of peaks and justify your 

02 

 

 

 

02 

 

 

02 
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(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group 

II elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xii) When 100 cm
3
 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm
3
 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and 

water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiii) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it 

important for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name 

the products formed at the anode and cathode. 

Explain your reasoning. 

2+1 

 

SECTION – C (Marks  4 6 24   

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration 

of [Cd(H2O)6]
2+

 and  EDTA
4-

 was found to 

be 3x10
-8

 moldm
-3

 and 4x10
-10

 moldm
-3

. 

Calculate concentration of [Cd(EDTA)]
2- 

in 

this solution. Kstab  of  [Cd(EDTA)]
2-

 is 

6.3x10
19

.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following E
o
 values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the E
o 
cell. 

Fe
3+  

+ e
–
     Fe

2+
  E

o 
= 0.77 V 

Cl2  + 2e
–
   2Cl

–
  E

o 
=1.36 V 

Br2  + 2e
–
    2Br

–
 E

o 
=1.07 V 

I2  +  2e
–
   2I

–
       E

o 
= 0.54 V 

Co
3+ 

+ e
–
   Co

2+
   E

o 
= 1.82 V 

Cr
3+

  + e
–
    Cr

2+
  E

o 
= -0.41 V 

 

(i) Fe
3+

(aq) and Cl
 –
(aq) 

(ii) Co
3+

(aq) and Br
–
(aq) 

(iii) Cr
2+

(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution 

to control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions 

used to prepare primary and secondary 

amines starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

06 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –F). 

C6H5OH  +    Na    →  A + B 

C6H5OH    +  C6H5N2 Cl⁻ →  C + D  

C6H5OH    +  HNO3  →  E +  F 

06 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 A characteristic peak pattern with a 1:1 

intensity ratio at m/z = 122 and 124 

 

 

 

 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

(b) Describe the different carbon environments in 

butanone (CH₃COCH₂CH₃) based on its ¹³C-

NMR spectrum.  

(c) Predict the number of peaks and justify your 

02 

 

 

 

02 

 

 

02 
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 A characteristic peak pattern with a 1:1 

intensity ratio at m/z = 122 and 124 

 

(a) Calculate the number of carbon atoms 

(n) in the compound.  

(b) Identify the halogen present in the 

compound based on the given mass 

spectral data.  

(c) Suggest a possible structure for organic 

compound X by analyzing the given 

fragment peaks. 

 

 

 

02 

 

02 

 

 

03 

(b) Describe the different carbon environments in 

butanone (CH₃COCH₂CH₃) based on its ¹³C-

NMR spectrum.  

(c) Predict the number of peaks and justify your 

answer. 

 

 

02 

 

 

02 
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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. 
           

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. Each part carries ONE mark. 

S. No Question A B C D A B C D 

i. 1

. 

In which of the following 

reactions is there the greatest 

change in oxidation number of 

nitrogen?  

        

ii.  

2

. 

The base dissociation 

constants (Kb) for four bases 

are given below: 

W:   1.2×10−4 

X:    3.5×10−2 

Y:    6.8×10−6 

Z:     2.1×10−3 

Which base is the strongest? 

W Y Z X     

iii. 3

. 

How many ions are produced 

from [Co(NH3)6]Cl3 in the 

solution? 

3 4 5 6 

    

iv. 4

. 

Which of the following group 

2 compounds is commonly 

used to diagnose disorders of 

the intestine and stomach. 

Magnesium 

sulfate 

Calcium 

carbonate 

Barium 

sulfate  

Strontium 

nitrate 
    

v. 5

. 

When benzene is nitrated, 

conc. Nitric and sulphuric acid 

react to form an intermediate 

which attack the benzene ring, 

which one of the following 

represents this intermediate? 

NO+ NO2 NO2
- NO2

+ 

    

vi. 6

. 

A transition metal ion with a 

3d8 electronic configuration 

commonly forms a four 

coordinate complex. Which 

geometry is most likely 

observed for such a complex? 

Linear Tetrahedral Square 

Planar 

Octahedral 

    
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 A characteristic peak pattern with a 1:1 

intensity ratio at m/z = 122 and 124 

 

(a) Calculate the number of carbon atoms 

(n) in the compound.  

(b) Identify the halogen present in the 

compound based on the given mass 

spectral data.  

(c) Suggest a possible structure for organic 

compound X by analyzing the given 

fragment peaks. 

 

 

 

02 

 

02 

 

 

03 

(b) Describe the different carbon environments in 

butanone (CH₃COCH₂CH₃) based on its ¹³C-

NMR spectrum.  

(c) Predict the number of peaks and justify your 

answer. 

 

 

02 

 

 

02 

 

 
 

Federal Board HSSC-II Examination  

Model Question Paper Chemistry  
(Curriculum 2022-2023) Scheme of Studies 2006 

 

 

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. Each part carries ONE mark. 

S. No Question A B C D A B C D 

i. 1

. 

In which of the following 

reactions is there the greatest 

change in oxidation number of 

nitrogen?  

        

ii.  

2

. 

The base dissociation 

constants (Kb) for four bases 

are given below: 

W:   1.2×10−4 

X:    3.5×10−2 

Y:    6.8×10−6 

Z:     2.1×10−3 

Which base is the strongest? 

W Y Z X     

iii. 3

. 

How many ions are produced 

from [Co(NH3)6]Cl3 in the 

solution? 

3 4 5 6 

    

iv. 4

. 

Which of the following group 

2 compounds is commonly 

used to diagnose disorders of 

the intestine and stomach. 

Magnesium 

sulfate 

Calcium 

carbonate 

Barium 

sulfate  

Strontium 

nitrate 
    

v. 5

. 

When benzene is nitrated, 

conc. Nitric and sulphuric acid 

react to form an intermediate 

which attack the benzene ring, 

which one of the following 

represents this intermediate? 

NO+ NO2 NO2
- NO2

+ 

    

vi. 6

. 

A transition metal ion with a 

3d8 electronic configuration 

commonly forms a four 

coordinate complex. Which 

geometry is most likely 

observed for such a complex? 

Linear Tetrahedral Square 

Planar 

Octahedral 

    

FBISE model paper | Section B Q2(i) | 3 marks

 
 

Federal Board HSSC-II Examination 

Model Question Paper Chemistry  
(Curriculum 2022-2023) Scheme of Studies 2006 

Time allowed: 2.35 hours Total Marks: 68 

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 42)  

 14 3 42   

Q. 2 Attempt the following questions                                    (14x3 = 42) 

(i) What is meant by coordination number? 

Complete the table for the following two 

complexes. 

 

03 OR Starting from an acyl chloride, how would you 

prepare the following compounds? Provide 

chemical equations.  
i. Phenyl benzoate 

ii. Propyl ethanoate 

1.5 

+ 

1.5 

(ii) How can nylon-6,6 be prepared from 

Hexandioic acid ? Give complete chemical 

reaction. Also mention type of 

polymerization.  

02 

+ 

01 

OR An unknown organic compound has a strong 

absorption band around 1700 cm⁻¹ in its IR 

spectrum. What functional group is likely present? 

Suggest a possible structure if its molecular 

formula is C₃H₆O. 

03 

(iii) 

 

Electrophoresis can be used to separate 

amino acids which are produced by the 

hydrolysis of a polypeptide. 

Using glycine (NH2CH2COOH) as an 

example, explain why the result of 

electrophoresis depends on pH.    

03 OR Copper and silver both are transition metals. 

Copper (I) and silver (I) compounds are 

colourless. Suggest your answer. 

03 

(iv) What information can be obtained from the 

number of signals in a 1H NMR spectrum? 

Support your answer with a suitable 

example.  

03 OR -OH group is a characteristics functional group of 

ethanol and phenol. Explain why phenol is more 

acidic than ethanol? 

03 

(v) Describe how acyl chlorides can be 

prepared using phosphorus trichloride 

(PCl₃). Include reagents and conditions in 

your answer. 

03 OR Write down the steps involved in the mechanism 

of the reaction between an aldehyde or ketone and 

hydrogen cyanide. 

03 

(vi) Explain the molecular orbital structure of 

benzene and how delocalized π-electrons 

contribute to its relative stability. 

03 OR Benzene can be converted into acetophenone by 

Friedel Craft acylation. Write down the steps 

involved in the mechanism of the formation of 

Acetophenone from benzene. 

03 

(vii) Use the following data to construct redox 

equations, and calculate the standard cell 

potentials, for the reactions between 

acidified H2O2 (aq) and KI (aq). 

I2   +  2𝑒̅         2I1-              𝐸 °= 0.54V 

O2  +  2H+ + 2𝑒̅        H2O2   𝐸°=  0.68 V 

03 

 

 

 

OR A 20.0 cm3
 sample of 0.200 moldm–3

 NH3(aq) was 

titrated with 0.100 moldm–3
 HCl. Sketch how the 

pH changes during this titration. Mark clearly 

where the end point occurs.   

                                                                   

03 

 

(viii) 

 

 

 

What are enzyme inhibitors? Differentiate 

between competitive and non-competitive 

inhibition with examples. 

  

03 

 

 

OR Describe the mechanism by which a catalyst 

speeds up a chemical reaction. Explain this using 

the oxidation of sulfur dioxide) to sulfur trioxide 

in the presence of vanadium (V) oxide as a 

catalyst. 

03 

 

 

(ix) Hex-2-ene shows one of the type of 

isomerism. Draw displayed formulae of its 

two isomers. 

 

03 

 

 

OR Write at least three repeating unit of the polymer 

formed from the monomer CH₂=CHCl, and 

classify it as either an addition polymer or a 

condensation polymer.        

03 
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(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) Describe and explain how the thermal 

stabilities of the Group II nitrates vary 

down the group. 

1+2 OR Write a balanced chemical equation for the 

reaction of acid rain (containing sulphuric acid) 

with calcium carbonate in the soil. Explain how 

this reaction affects soil pH and crop growth. 

03 

(xii) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group II 

elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xiii) When 100 cm3 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm3 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiv) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it important 

for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name the 

products formed at the anode and cathode. Explain 

your reasoning. 

2+1 

 

SECTION – C (Marks 26) 

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration of 

[Cd(H2O)6]2+ and  EDTA4- was found to be 

3x10-8 moldm-3 and 4x10-10 moldm-3. 

Calculate concentration of [Cd(EDTA)]2- in 

this solution. Kstab  of  [Cd(EDTA)]2- is 

6.3x1019.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following Eo values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the Eo cell. 

Fe3+  + e–     Fe2+  Eo = 0.77 V 

Cl2  + 2e–   2Cl–  Eo =1.36 V 

Br2  + 2e–    2Br– Eo =1.07 V 

I2  +  2e–   2I–       Eo = 0.54 V 

Co3+ + e–   Co2+   Eo = 1.82 V 

Cr3+  + e–    Cr2+  Eo = -0.41 V 

 

(i) Fe3+(aq) and Cl –(aq) 

(ii) Co3+(aq) and Br–(aq) 

(iii) Cr2+(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution to 

control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions used 

to prepare primary and secondary amines 

starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

07 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –G). 

C6H5OH  +    NaOH   → A 

C6H5OH  +    Na    →  B + C 

C6H5OH    +  C6H5N2 Cl⁻ →  D + E  

C6H5OH    +  HNO3  →  F +  G 

07 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

03 
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(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) Describe and explain how the thermal 

stabilities of the Group II nitrates vary 

down the group. 

1+2 OR Write a balanced chemical equation for the 

reaction of acid rain (containing sulphuric acid) 

with calcium carbonate in the soil. Explain how 

this reaction affects soil pH and crop growth. 

03 

(xii) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group II 

elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xiii) When 100 cm3 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm3 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiv) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it important 

for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name the 

products formed at the anode and cathode. Explain 

your reasoning. 

2+1 

 

SECTION – C (Marks 26) 

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration of 

[Cd(H2O)6]2+ and  EDTA4- was found to be 

3x10-8 moldm-3 and 4x10-10 moldm-3. 

Calculate concentration of [Cd(EDTA)]2- in 

this solution. Kstab  of  [Cd(EDTA)]2- is 

6.3x1019.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following Eo values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the Eo cell. 

Fe3+  + e–     Fe2+  Eo = 0.77 V 

Cl2  + 2e–   2Cl–  Eo =1.36 V 

Br2  + 2e–    2Br– Eo =1.07 V 

I2  +  2e–   2I–       Eo = 0.54 V 

Co3+ + e–   Co2+   Eo = 1.82 V 

Cr3+  + e–    Cr2+  Eo = -0.41 V 

 

(i) Fe3+(aq) and Cl –(aq) 

(ii) Co3+(aq) and Br–(aq) 

(iii) Cr2+(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution to 

control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions used 

to prepare primary and secondary amines 

starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

07 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –G). 

C6H5OH  +    NaOH   → A 

C6H5OH  +    Na    →  B + C 

C6H5OH    +  C6H5N2 Cl⁻ →  D + E  

C6H5OH    +  HNO3  →  F +  G 

07 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

03 

 

 

 

 

 

 
 

(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) Describe and explain how the thermal 

stabilities of the Group II nitrates vary 

down the group. 

1+2 OR Write a balanced chemical equation for the 

reaction of acid rain (containing sulphuric acid) 

with calcium carbonate in the soil. Explain how 

this reaction affects soil pH and crop growth. 

03 

(xii) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group II 

elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xiii) When 100 cm3 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm3 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiv) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it important 

for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name the 

products formed at the anode and cathode. Explain 

your reasoning. 

2+1 

 

SECTION – C (Marks 26) 

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration of 

[Cd(H2O)6]2+ and  EDTA4- was found to be 

3x10-8 moldm-3 and 4x10-10 moldm-3. 

Calculate concentration of [Cd(EDTA)]2- in 

this solution. Kstab  of  [Cd(EDTA)]2- is 

6.3x1019.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following Eo values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the Eo cell. 

Fe3+  + e–     Fe2+  Eo = 0.77 V 

Cl2  + 2e–   2Cl–  Eo =1.36 V 

Br2  + 2e–    2Br– Eo =1.07 V 

I2  +  2e–   2I–       Eo = 0.54 V 

Co3+ + e–   Co2+   Eo = 1.82 V 

Cr3+  + e–    Cr2+  Eo = -0.41 V 

 

(i) Fe3+(aq) and Cl –(aq) 

(ii) Co3+(aq) and Br–(aq) 

(iii) Cr2+(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution to 

control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions used 

to prepare primary and secondary amines 

starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

07 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –G). 

C6H5OH  +    NaOH   → A 

C6H5OH  +    Na    →  B + C 

C6H5OH    +  C6H5N2 Cl⁻ →  D + E  

C6H5OH    +  HNO3  →  F +  G 

07 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

03 
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(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) Describe and explain how the thermal 

stabilities of the Group II nitrates vary 

down the group. 

1+2 OR Write a balanced chemical equation for the 

reaction of acid rain (containing sulphuric acid) 

with calcium carbonate in the soil. Explain how 

this reaction affects soil pH and crop growth. 

03 

(xii) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group II 

elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xiii) When 100 cm3 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm3 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiv) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it important 

for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name the 

products formed at the anode and cathode. Explain 

your reasoning. 

2+1 

 

SECTION – C (Marks 26) 

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration of 

[Cd(H2O)6]2+ and  EDTA4- was found to be 

3x10-8 moldm-3 and 4x10-10 moldm-3. 

Calculate concentration of [Cd(EDTA)]2- in 

this solution. Kstab  of  [Cd(EDTA)]2- is 

6.3x1019.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following Eo values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the Eo cell. 

Fe3+  + e–     Fe2+  Eo = 0.77 V 

Cl2  + 2e–   2Cl–  Eo =1.36 V 

Br2  + 2e–    2Br– Eo =1.07 V 

I2  +  2e–   2I–       Eo = 0.54 V 

Co3+ + e–   Co2+   Eo = 1.82 V 

Cr3+  + e–    Cr2+  Eo = -0.41 V 

 

(i) Fe3+(aq) and Cl –(aq) 

(ii) Co3+(aq) and Br–(aq) 

(iii) Cr2+(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution to 

control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions used 

to prepare primary and secondary amines 

starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

07 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –G). 

C6H5OH  +    NaOH   → A 

C6H5OH  +    Na    →  B + C 

C6H5OH    +  C6H5N2 Cl⁻ →  D + E  

C6H5OH    +  HNO3  →  F +  G 

07 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

03 

 

 

 

 

 
 

 

(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) Describe and explain how the thermal 

stabilities of the Group II nitrates vary 

down the group. 

1+2 OR Write a balanced chemical equation for the 

reaction of acid rain (containing sulphuric acid) 

with calcium carbonate in the soil. Explain how 

this reaction affects soil pH and crop growth. 

03 

(xii) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group II 

elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xiii) When 100 cm3 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm3 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiv) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it important 

for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name the 

products formed at the anode and cathode. Explain 

your reasoning. 

2+1 

 

SECTION – C (Marks 26) 

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration of 

[Cd(H2O)6]2+ and  EDTA4- was found to be 

3x10-8 moldm-3 and 4x10-10 moldm-3. 

Calculate concentration of [Cd(EDTA)]2- in 

this solution. Kstab  of  [Cd(EDTA)]2- is 

6.3x1019.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following Eo values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the Eo cell. 

Fe3+  + e–     Fe2+  Eo = 0.77 V 

Cl2  + 2e–   2Cl–  Eo =1.36 V 

Br2  + 2e–    2Br– Eo =1.07 V 

I2  +  2e–   2I–       Eo = 0.54 V 

Co3+ + e–   Co2+   Eo = 1.82 V 

Cr3+  + e–    Cr2+  Eo = -0.41 V 

 

(i) Fe3+(aq) and Cl –(aq) 

(ii) Co3+(aq) and Br–(aq) 

(iii) Cr2+(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution to 

control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions used 

to prepare primary and secondary amines 

starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

07 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –G). 

C6H5OH  +    NaOH   → A 

C6H5OH  +    Na    →  B + C 

C6H5OH    +  C6H5N2 Cl⁻ →  D + E  

C6H5OH    +  HNO3  →  F +  G 

07 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

03 
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(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) Describe and explain how the thermal 

stabilities of the Group II nitrates vary 

down the group. 

1+2 OR Write a balanced chemical equation for the 

reaction of acid rain (containing sulphuric acid) 

with calcium carbonate in the soil. Explain how 

this reaction affects soil pH and crop growth. 

03 

(xii) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group II 

elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xiii) When 100 cm3 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm3 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiv) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it important 

for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name the 

products formed at the anode and cathode. Explain 

your reasoning. 

2+1 

 

SECTION – C (Marks 26) 

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration of 

[Cd(H2O)6]2+ and  EDTA4- was found to be 

3x10-8 moldm-3 and 4x10-10 moldm-3. 

Calculate concentration of [Cd(EDTA)]2- in 

this solution. Kstab  of  [Cd(EDTA)]2- is 

6.3x1019.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following Eo values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the Eo cell. 

Fe3+  + e–     Fe2+  Eo = 0.77 V 

Cl2  + 2e–   2Cl–  Eo =1.36 V 

Br2  + 2e–    2Br– Eo =1.07 V 

I2  +  2e–   2I–       Eo = 0.54 V 

Co3+ + e–   Co2+   Eo = 1.82 V 

Cr3+  + e–    Cr2+  Eo = -0.41 V 

 

(i) Fe3+(aq) and Cl –(aq) 

(ii) Co3+(aq) and Br–(aq) 

(iii) Cr2+(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution to 

control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions used 

to prepare primary and secondary amines 

starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

07 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –G). 

C6H5OH  +    NaOH   → A 

C6H5OH  +    Na    →  B + C 

C6H5OH    +  C6H5N2 Cl⁻ →  D + E  

C6H5OH    +  HNO3  →  F +  G 

07 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

03 

 

 

 

 

  
 

(x) Explain what is meant by the term chiral 

center. Draw displayed formulae for the 

isomers of CH3CH(OH)CO2H. 

03 

 
OR Explain why chloroethanoic acid is a stronger 

acid than ethanoic acid. 

03 

(xi) Describe and explain how the thermal 

stabilities of the Group II nitrates vary 

down the group. 

1+2 OR Write a balanced chemical equation for the 

reaction of acid rain (containing sulphuric acid) 

with calcium carbonate in the soil. Explain how 

this reaction affects soil pH and crop growth. 

03 

(xii) 

 

 

 

Describe and explain the trend in the 

solubilities of the sulphates of the Group II 

elements. 

 

1+2 OR The three Chloro compounds acyl chloride, aryl 

chloride and alkyl chloride vary in their ease of 

hydrolysis. Suggest an explanation for these 

differences in reactivity. 

03 

(xiii) When 100 cm3 of an aqueous solution 

containing 0.50 g of an organic compound 

A was shaken with 20 cm3 of hexane, it 

was found that 0.40 g of A was extracted 

into the hexane. Calculate the partition 

coefficient of A between hexane and water. 

3 OR Balance the following redox equation by 

oxidation number method.   

HNO3 + Zn       Zn(NO3)2 + N2O + H2O  

 

03 

 

(xiv) How is calcium hydroxide (slaked lime) 

used in agriculture, and why is it important 

for soil treatment?  

03 OR During the electrolysis of copper (II) sulphate 

(CuSO₄) solution using inert electrodes. Name the 

products formed at the anode and cathode. Explain 

your reasoning. 

2+1 

 

SECTION – C (Marks 26) 

 

Note: Attempt all questions. Marks of each question are given.           
Q.3 Consider a following reaction where stable 

complex is formed. 

 
 

 

(a) Write an expression of Kstab for this 

reaction and state its unit.  

(b) At equilibrium at 298K, concentration of 

[Cd(H2O)6]2+ and  EDTA4- was found to be 

3x10-8 moldm-3 and 4x10-10 moldm-3. 

Calculate concentration of [Cd(EDTA)]2- in 

this solution. Kstab  of  [Cd(EDTA)]2- is 

6.3x1019.   

 

 

 

 

 

02 

 

04 

 

 

 

 

 

OR 

Use the following Eo values to predict whether a 

reaction will occur when the following pairs of 

aqueous solutions are mixed. If a reaction occurs, 

write a balanced equation and calculate the Eo cell. 

Fe3+  + e–     Fe2+  Eo = 0.77 V 

Cl2  + 2e–   2Cl–  Eo =1.36 V 

Br2  + 2e–    2Br– Eo =1.07 V 

I2  +  2e–   2I–       Eo = 0.54 V 

Co3+ + e–   Co2+   Eo = 1.82 V 

Cr3+  + e–    Cr2+  Eo = -0.41 V 

 

(i) Fe3+(aq) and Cl –(aq) 

(ii) Co3+(aq) and Br–(aq) 

(iii) Cr2+(aq) and I2(aq) 

 

 

 

 

 

 

 

 

 

 

 

02 

02 

02 

Q.4 (a) What is meant by buffer solution?  

(b) Write suitable equations to show how a 

mixture of ethanoic acid, CH3CO2H, and 

sodium ethanoate acts as a buffer solution to 

control the pH when either an acid or an 

alkali is added.  

(c) Briefly describe how the pH of blood is 

controlled. 

01 

03 

 

 

 

 

02 

OR Describe the SN1 and SN2 mechanisms of 

nucleophilic substitution in halogenoalkanes. 

Explain the step-by-step mechanism of each 

reaction with suitable examples.  

 

06 

Q.5 Write down the reagents and conditions used 

to prepare primary and secondary amines 

starting from  

a. Chloro ethane 

b. Ethanamide 

c. Methyl cyanide 

07 OR Complete the following reactions of phenol. Draw 

and write the name of the compounds formed  

(A –G). 

C6H5OH  +    NaOH   → A 

C6H5OH  +    Na    →  B + C 

C6H5OH    +  C6H5N2 Cl⁻ →  D + E  

C6H5OH    +  HNO3  →  F +  G 

07 

Q.6 Following data represents the mass 

spectrum of organic compound X: 

 Molecular ion peak (M⁺) at m/z = 122 with 

intensity 100% 

 M⁺+1 peak at m/z = 4.4% 

 Fragment peaks at m/z = 107,81,79 and 51 

 

 

 

 

 

 

OR (a) Write balanced chemical equations for the 

reaction of: 

i) Strontium with oxygen 

ii) Strontium oxide with hydrochloric acid 

03 
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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 42) 

 

Q.2 Attempt all parts from the following. All parts carry equal marks.     (14  3 = 42)  

i. The thermal stability of carbonates of alkaline earth metals increases down the group. 

Justify this behavior.                          (3) 

OR 

 What information is obtained from number of peaks and area under the peaks in NMR 

spectrum?            (1+2) 

 
 

ii. Ammonia acts as a ligand and a base. Justify this statement by the reactions with 

copper ion.                    (1.5+1.5) 

      OR 
 

What are ligands? Give example of tridentate and hexadentate ligand.          (1+1+1) 
 

ii. How will you prepare glycerol from hydrolysis and saponification of fats and oils?  

                             (1.5+1.5) 

OR 

What is reducing smog? Write chemical reactions occurring in photochemical smog?

                       (1+2) 
 

iv. How can nylon-6,6 be prepared from Adipic acid ? Give complete chemical reaction.

                       (1+2) 

      OR 

 Write reactions of ethanol with following.           (1.5 + 1.5) 

a. Ethanoic acid  b.  K2Cr2O7/H2SO4 
 

v. How does tetraethyl lead cause air pollution? Give reason.      (1+2) 

      OR 

What will be the products formed when ethyl magnesium bromide react with. 

a. CO2     b. HCHO           (1.5+1.5) 
 

vi. What is the oxidation number and coordination number of the metals in the following 

complexes?                        (1.5+1.5) 

 (a) [Cr(H2O)4(OH)2]NO3   (b) K4[Fe(CN)6] 

      OR 

 Write the chemical reaction of K2Cr2O7/H2SO4 with the FeSO4 and identify the 

oxidizing agent.               (2+1) 
 

          vii. The order as reducing agent of Halide ions is F-<Cl-<Br-< I-. Justify the order.          

                      (1+1+1) 

      OR 

How modern methods of analysis have an advantage over classical methods of 

analysis.                  (3) 
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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 42) 

 

Q.2 Attempt all parts from the following. All parts carry equal marks.     (14  3 = 42)  

i. The thermal stability of carbonates of alkaline earth metals increases down the group. 

Justify this behavior.                          (3) 

OR 

 What information is obtained from number of peaks and area under the peaks in NMR 

spectrum?            (1+2) 

 
 

ii. Ammonia acts as a ligand and a base. Justify this statement by the reactions with 

copper ion.                    (1.5+1.5) 

      OR 
 

What are ligands? Give example of tridentate and hexadentate ligand.          (1+1+1) 
 

ii. How will you prepare glycerol from hydrolysis and saponification of fats and oils?  

                             (1.5+1.5) 

OR 

What is reducing smog? Write chemical reactions occurring in photochemical smog?

                       (1+2) 
 

iv. How can nylon-6,6 be prepared from Adipic acid ? Give complete chemical reaction.

                       (1+2) 

      OR 

 Write reactions of ethanol with following.           (1.5 + 1.5) 

a. Ethanoic acid  b.  K2Cr2O7/H2SO4 
 

v. How does tetraethyl lead cause air pollution? Give reason.      (1+2) 

      OR 

What will be the products formed when ethyl magnesium bromide react with. 

a. CO2     b. HCHO           (1.5+1.5) 
 

vi. What is the oxidation number and coordination number of the metals in the following 

complexes?                        (1.5+1.5) 

 (a) [Cr(H2O)4(OH)2]NO3   (b) K4[Fe(CN)6] 

      OR 

 Write the chemical reaction of K2Cr2O7/H2SO4 with the FeSO4 and identify the 

oxidizing agent.               (2+1) 
 

          vii. The order as reducing agent of Halide ions is F-<Cl-<Br-< I-. Justify the order.          

                      (1+1+1) 

      OR 

How modern methods of analysis have an advantage over classical methods of 

analysis.                  (3) 
 

 

 

FBISE model paper | Section B Q2(vi) | 3 marks

 

 

Federal Board HSSC-II Examination  

Chemistry Model Question Paper 
(Curriculum 2006) 

 

Time allowed: 2:35 hours       Total Marks: 68 
 

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 42) 

 

Q.2 Attempt all parts from the following. All parts carry equal marks.     (14  3 = 42)  

i. The thermal stability of carbonates of alkaline earth metals increases down the group. 

Justify this behavior.                          (3) 

OR 

 What information is obtained from number of peaks and area under the peaks in NMR 

spectrum?            (1+2) 

 
 

ii. Ammonia acts as a ligand and a base. Justify this statement by the reactions with 

copper ion.                    (1.5+1.5) 

      OR 
 

What are ligands? Give example of tridentate and hexadentate ligand.          (1+1+1) 
 

ii. How will you prepare glycerol from hydrolysis and saponification of fats and oils?  

                             (1.5+1.5) 

OR 

What is reducing smog? Write chemical reactions occurring in photochemical smog?

                       (1+2) 
 

iv. How can nylon-6,6 be prepared from Adipic acid ? Give complete chemical reaction.

                       (1+2) 

      OR 

 Write reactions of ethanol with following.           (1.5 + 1.5) 

a. Ethanoic acid  b.  K2Cr2O7/H2SO4 
 

v. How does tetraethyl lead cause air pollution? Give reason.      (1+2) 

      OR 

What will be the products formed when ethyl magnesium bromide react with. 

a. CO2     b. HCHO           (1.5+1.5) 
 

vi. What is the oxidation number and coordination number of the metals in the following 

complexes?                        (1.5+1.5) 

 (a) [Cr(H2O)4(OH)2]NO3   (b) K4[Fe(CN)6] 

      OR 

 Write the chemical reaction of K2Cr2O7/H2SO4 with the FeSO4 and identify the 

oxidizing agent.               (2+1) 
 

          vii. The order as reducing agent of Halide ions is F-<Cl-<Br-< I-. Justify the order.          

                      (1+1+1) 

      OR 

How modern methods of analysis have an advantage over classical methods of 

analysis.                  (3) 
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SECTION – C (Marks 26) 
 

Note: Attempt all questions. Marks of each question are given within brackets. 

Q.3 Describe the peculiar behavior of 1st member of the alkaline earth metals. Give five main 

 differences from its group elements.                         (2+5) 

      OR 

 What are the possible products formed when formaldehyde reacts with the following 

 reagents?                      (1+2+2+2) 

  i. HCN  ii. NaOH  iii. AgNO3/NH4OH 

  

Q.4 Explain the following:                      (3+3)         

  i. The different routes for the loss of zinc from human body. 

  ii. Is carbon dioxide responsible for greenhouse effect? If yes then how? 

       

                                                                       OR 

 Demonstrate the chemical reactions of [Fe(H2O)6]
+3 . With the following             (2+2+2) 

 i. Sodium hydroxide  ii. Sodium Carbonates  iii. Ammonia 

 

Q.5 Why transition elements show variation in binding energies. Discuss binding energies of 

3d series elements with a graph.                        (2+2+2) 

 

            OR 

Define isomerism. Make all possible structural isomers of C4H10O, classify   

 each giving IUPAC names.                  (2+2+2) 

        

Q.6 What is beta-elimination reaction? Explain reaction mechanism for the   

 Unimolecular and Bimolecular elimination reactions of R – X.             (1+3+3) 

           OR 

Metal oxides are formed by oxidation of metals. How many types of oxides are formed 

by alkali metals? Also explain reactivity of these oxides with water and acids.        (3+4) 

      

 
* * * * * 
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iv. Give two confirmatory tests of the radical indicated in, iii.                 [02] 

Experiment Observation Inference 

i. 

 

  

 

 

 

 

ii.   

 

 

 

 

 

v.      Write the name and formula of the obtained salt X.          [01] 

_______________________________________________________________________________ 

_______________________________________________________________________________ 

vi.   Label the above experimental arrangement A,B and C and explain the procedure.            [02] 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

………………………………………………………………………………………………………… 

…………………………………………………………………………………………………………. 

SECTION B (06) 

 

Question 2: Give answers to following questions.          

  i. . Draw structure of Nickel dimethyl glyoxime.                 [01] 

_______________________________________________________________________________  

_______________________________________________________________________________  

_______________________________________________________________________________ 

 

 


