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36. 

Which property is characteristic 

of crystalline solids but not 

amorphous solids? 

They have 

irregular shapes 

They show 

cleavage along 

definite planes 

They soften 

gradually when 

heated 

They possess 

isotropic physical 

properties 

 

 
37. 

The standard enthalpy change for 

the reaction is ΔH
o
 = +1668 kJ 

2NF3(g) → 2N(g) + 6F(g) 

What is the bond energy of the 

N–F bond? 

 

 
–556 kJ mol–1 

 

 
–278 kJ mol

–1
 

 

 
+278 kJ mol–1 

 
+556 kJ mol

–1
 

 

 
38. 

Which observation indicates that 

a system has reached 

equilibrium? 

Concentrations of 

reactants and 

products keep 

changing 

Concentrations of 

reactants and 

products become 

constant 

Concentrations of 

reactants and 

products are the 

same 

The forward and 

backward 

reactions stop 

completely 

 
 
 
 
 

 
39. 

The diagram shows the variation 

of the boiling points of the 

Group VI hydrides 

 
What explains the much higher 

boiling point of water compared to 

the other hydrides? 

 
 
 
 
 

Strong OH bond 

energy 

 
 
 
 

 
Polarity of OH 

bonds 

 
 
 
 

 
High electronegativity 

of oxygen 

 
 
 

 
Hydrogen 

bonding between 

H₂O molecules 

 
40. 

The correct 𝐾𝑠𝑝expression for 

AgCl is: 

 
[𝐴𝑔𝐶𝑙] [𝐴𝑔+][𝐶𝑙−] 

[𝐴𝑔+] 

+ [𝐶𝑙−] 
[Ag

+
]

2
[Cl

−
] 

 

 
41. 

A buffer solution is prepared by 

mixing  0.1 𝑀 𝐶𝐻3𝐶𝑂𝑂𝐻  and 

0.1 𝑀 𝐶𝐻3𝐶𝑂𝑂𝑁𝑎. If 𝐾𝑎 of 

acetic acid is 1.8 × 10−5, the pH 

of   the   buffer   will   be 
approximately: 

 

 
3.7 

 

 
4.7 

 

 
6.7 

 

 
5 

 
42. 

 
An element in Period 3, Group 2 

of the periodic table has: 

3 principal energy 

levels and 2 

valence 
electrons 

2 principal energy 

levels and 3 

valence 
electrons 

3 valence 

electrons and 2 

principal energy 

levels 

2 valence 

electrons and 2 

principal energy 

levels 

43. 
What is the correct IUPAC name 

of the following compound? 

CH₃CH(CH₃)CH₂CH(CH₃)CH₃ 

2,4- 
dimethylpentane 

3,3- 

dimethylpentane 

2,3- 

dimethylpentan e 

 
Hexane 

 
 

 
44. 

An organic compound X has the 

molecular formula C₅H₁₀. On 

ozonolysis, followed by treatment 

with water in the presence of zinc, 

it produces two different 

compounds: propanone and 

ethanal. What is the correct name 
of compound X? 

 
 

 
Pent-1-ene 

 
 

 
Pent-2-ene 

 

 
2-Methylbut-1-ene 

 

 
2-Methylbut-2-

ene 

 

 
45. 

Carboxylic acids react with 

alcohols to form esters. 

Which acid and alcohol react 

together to form the following 
ester? 𝐶𝐻3𝐶𝐻2𝐶𝑂𝑂𝐶𝐻3 

propanoic acid 

and ethanol 

propanoic acid 

and methanol 

 
ethanoic acid and 

ethanol 

 
ethanoic acid 

and methanol 
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36. 

Which property is characteristic 

of crystalline solids but not 

amorphous solids? 

They have 

irregular shapes 

They show 

cleavage along 

definite planes 

They soften 

gradually when 

heated 

They possess 

isotropic physical 

properties 

 

 
37. 

The standard enthalpy change for 

the reaction is ΔH
o
 = +1668 kJ 

2NF3(g) → 2N(g) + 6F(g) 

What is the bond energy of the 

N–F bond? 

 

 
–556 kJ mol–1 

 

 
–278 kJ mol

–1
 

 

 
+278 kJ mol–1 

 
+556 kJ mol

–1
 

 

 
38. 

Which observation indicates that 

a system has reached 

equilibrium? 

Concentrations of 

reactants and 

products keep 

changing 

Concentrations of 

reactants and 

products become 

constant 

Concentrations of 

reactants and 

products are the 

same 

The forward and 

backward 

reactions stop 

completely 

 
 
 
 
 

 
39. 

The diagram shows the variation 

of the boiling points of the 

Group VI hydrides 

 
What explains the much higher 

boiling point of water compared to 

the other hydrides? 

 
 
 
 
 

Strong OH bond 

energy 

 
 
 
 

 
Polarity of OH 

bonds 

 
 
 
 

 
High electronegativity 

of oxygen 

 
 
 

 
Hydrogen 

bonding between 

H₂O molecules 

 
40. 

The correct 𝐾𝑠𝑝expression for 

AgCl is: 

 
[𝐴𝑔𝐶𝑙] [𝐴𝑔+][𝐶𝑙−] 

[𝐴𝑔+] 

+ [𝐶𝑙−] 
[Ag

+
]

2
[Cl

−
] 

 

 
41. 

A buffer solution is prepared by 

mixing  0.1 𝑀 𝐶𝐻3𝐶𝑂𝑂𝐻  and 

0.1 𝑀 𝐶𝐻3𝐶𝑂𝑂𝑁𝑎. If 𝐾𝑎 of 

acetic acid is 1.8 × 10−5, the pH 

of   the   buffer   will   be 
approximately: 

 

 
3.7 

 

 
4.7 

 

 
6.7 

 

 
5 

 
42. 

 
An element in Period 3, Group 2 

of the periodic table has: 

3 principal energy 

levels and 2 

valence 
electrons 

2 principal energy 

levels and 3 

valence 
electrons 

3 valence 

electrons and 2 

principal energy 

levels 

2 valence 

electrons and 2 

principal energy 

levels 

43. 
What is the correct IUPAC name 

of the following compound? 

CH₃CH(CH₃)CH₂CH(CH₃)CH₃ 

2,4- 
dimethylpentane 

3,3- 

dimethylpentane 

2,3- 

dimethylpentan e 

 
Hexane 

 
 

 
44. 

An organic compound X has the 

molecular formula C₅H₁₀. On 

ozonolysis, followed by treatment 

with water in the presence of zinc, 

it produces two different 

compounds: propanone and 

ethanal. What is the correct name 
of compound X? 

 
 

 
Pent-1-ene 

 
 

 
Pent-2-ene 

 

 
2-Methylbut-1-ene 

 

 
2-Methylbut-2-

ene 

 

 
45. 

Carboxylic acids react with 

alcohols to form esters. 

Which acid and alcohol react 

together to form the following 
ester? 𝐶𝐻3𝐶𝐻2𝐶𝑂𝑂𝐶𝐻3 

propanoic acid 

and ethanol 

propanoic acid 

and methanol 

 
ethanoic acid and 

ethanol 

 
ethanoic acid 

and methanol 
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Time allowed: 2.35 hours       Total Marks: 63 

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) 

 

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

Q# Question Marks Question Marks 

 (i) Explain with equations the reactions of 

the following chlorides with water, 

Also mention pH of resulting mixture. 

                a. AlCl3 

                b. PCl3 

1.5+ 

1.5 

OR Draw the shape of 3s, 3px and 3dz
2
 

orbitals. 

 

3 

(ii) Identify alcohol and carboxylic acid 

use to prepare methyl propanoate. Give 

equation for the reaction.  

03 OR Write three points of differences 

between amorphous and crystalline 

solids.  

1+1+1 

(iii) When Chloro ethane reacts with 

sodium hydroxide different products 

are formed under different sets of 

conditions used. Write down the 

structural formulae of the products 

which are formed under these 

conditions. Also write the type of each 

reaction. 

1+1+1 OR Reducing power of halide ions 

increases down the group. Explain 

this fact with the help of reaction of 

Cl
-
 and Br

-1
 ions with conc. H2SO4. 

1.5+ 

1.5 

 

(iv) Calculate the enthalpy (ΔH) change of 

reaction by using the following data 

 C2H2 + 
 

 
 O2   → 2CO2 + H2O 

    of  CO2    393.5 KJ mol
-1

  

     of   H2O    285.5 KJ mol
-1

  

    of C2H2         KJmol
-1

  

03 OR Starting from 20g of N2, calculate 

the mass of gaseous product (NH3) 

in the given reaction.  

 

N2(g) + 3H2(g) → 2NH3(g) 

1+2 

(v) Explain the preparation of ethene from, 

a. Ethanol  

b. Chloroethane  

1.5+ 

1.5 

 

OR Identify types of intermolecular 

forces among the following 

molecules. Also write the 

ascending order of their strength.  

HCl, NH3, O2, HF  

2+1 

 

(vi) Write chemical equations involved in 

the preparation of Propan-1-ol from the 

following reagents  

a) Propene 

b)  1-Chloro Propane 

1.5+ 

1.5 

 

 

 

OR Catenation increases diversity of 

organic compounds. Define 

catenation and explain this 

statement with suitable examples. 

1+2 

 

(vii) Give role of NOx in the formation of 

PAN (Peroxyacetyl nitrate). Explain 

with chemical reactions. 

1+2 OR  Describe mechanism of the  

formation of CH3Cl by the reaction 

of methane with  chlorine. 

03 

 

(viii) Write electronic configuration of 

following elements. 

a.     
   

b.     
   

1.5+ 

1.5 

 

 

OR Give two possible ways to 

recognize an equilibrium. 

1.5+ 

1.5 
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SECTION–B (Marks 39) 

 

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

Q# Question Marks Question Marks 

 (i) Explain with equations the reactions of 

the following chlorides with water, 

Also mention pH of resulting mixture. 

                a. AlCl3 

                b. PCl3 

1.5+ 

1.5 

OR Draw the shape of 3s, 3px and 3dz
2
 

orbitals. 

 

3 

(ii) Identify alcohol and carboxylic acid 

use to prepare methyl propanoate. Give 

equation for the reaction.  

03 OR Write three points of differences 

between amorphous and crystalline 

solids.  

1+1+1 

(iii) When Chloro ethane reacts with 

sodium hydroxide different products 

are formed under different sets of 

conditions used. Write down the 

structural formulae of the products 

which are formed under these 

conditions. Also write the type of each 

reaction. 

1+1+1 OR Reducing power of halide ions 

increases down the group. Explain 

this fact with the help of reaction of 

Cl
-
 and Br

-1
 ions with conc. H2SO4. 

1.5+ 

1.5 

 

(iv) Calculate the enthalpy (ΔH) change of 

reaction by using the following data 

 C2H2 + 
 

 
 O2   → 2CO2 + H2O 

    of  CO2    393.5 KJ mol
-1

  

     of   H2O    285.5 KJ mol
-1

  

    of C2H2         KJmol
-1

  

03 OR Starting from 20g of N2, calculate 

the mass of gaseous product (NH3) 

in the given reaction.  

 

N2(g) + 3H2(g) → 2NH3(g) 

1+2 

(v) Explain the preparation of ethene from, 

a. Ethanol  

b. Chloroethane  

1.5+ 

1.5 

 

OR Identify types of intermolecular 

forces among the following 

molecules. Also write the 

ascending order of their strength.  

HCl, NH3, O2, HF  

2+1 

 

(vi) Write chemical equations involved in 

the preparation of Propan-1-ol from the 

following reagents  

a) Propene 

b)  1-Chloro Propane 

1.5+ 

1.5 

 

 

 

OR Catenation increases diversity of 

organic compounds. Define 

catenation and explain this 

statement with suitable examples. 

1+2 

 

(vii) Give role of NOx in the formation of 

PAN (Peroxyacetyl nitrate). Explain 

with chemical reactions. 

1+2 OR  Describe mechanism of the  

formation of CH3Cl by the reaction 

of methane with  chlorine. 

03 

 

(viii) Write electronic configuration of 

following elements. 

a.     
   

b.     
   

1.5+ 

1.5 

 

 

OR Give two possible ways to 

recognize an equilibrium. 

1.5+ 

1.5 
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(ix) 

How 

can you distinguish the above 

compounds A and B from each other? 

Give a chemical test? 

1.5+ 

1.5 

 

OR Describe the preparation methods 

of diethyl amine, (C2H5)2NH using  

a. nucleophilic substitution 

reactions  
b.  reduction of nitro compounds 

1.5+ 

1.5 

(x) A naturally occurring sample of cerium 

contains only four isotopes. 
 

 

136
Ce having isotopic mass of 135.91 

and %age abundance 0.185%,  
138

Ce having isotopic mass of 137.91 

and %age abundance of 0.25%, 
 

140
Ce having isotopic mass of 139.91 

and %age abundance of 88.45%.   

The relative atomic mass of the Ce is 

140.116. 

Use these data to calculate the relative 

isotopic mass of the fourth isotope in 

this sample of cerium. 

1+2 OR Lead(II) chloride is sparingly 

soluble in water.  Solubility of lead 

(II) chloride at 25   is 0.5 gdm
-3

. 

Calculate Ksp of lead(II) chloride 

at 25     

1.5+ 

1.5 

 

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

following quantum numbers.  

i. Principal quantum number 

ii. Azimuthal quantum number 

iii. Magnetic quantum number  

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

one equation in each case.   

a. Standard enthalpy of atomization   

         
b. Standard enthalpy of Lattice  

            

1.5+ 

1.5 

(xii) Define electronegativity. Explain the 

trend of electronegativity down the 

group of the periodic table.   

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

STP by using mole-volume 

relationship. 

03 

 

(xiii) What is meant by vapour pressure? 

Following is a table of the vapour 

pressure of water, ethanol and pentane. 

Liquid Vapour 

Pressure 

Water (H2O) 2.44 

Ethanol 

(C2H5OH) 

5.83 

Pentane (C5H10) 59.9 

Explain these variations in vapour 

pressure. 

1+2 OR Calculate pH of a buffer solution 

containing 0.11M HCOOH and 

0.11M HCOONa. pKa of 

methanoic acid at 25   is 3.76. 

1+2 
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