
CHEMISRY (Set-3) 
Choose the correct answer :- (1 mark each) 
1. [X]

Al6 5 3

OH|
C H – C – CH [X]H 

6 5 3
O||C H – C – CH 6 5 2C H – CH CH  

6 5 2C H – CH – CHO
In the reaction sequence 

Al Tert butoxide6 5 3
OH|C H – CH – CH [X]  
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(a) 6 5 3
O||C H – C – CH  (b) 6 5 2C H – CH CH

(c) 6 5 2C H – CH – CHO (d) None of these
4LiAlH

3 2 3
O||CH – C – CH 3 CHOCH –  

2 23 CH – NOCH – NO2

Which will be not reduced by 4LiAlH  – 

(c) 3 2 3
O||CH – C – CH (b) 3 CHOCH –

(c) 2 23 CH – NOCH – (d) NO2

oC

An orgnic compound gives blood red colouration with Victor-Maeyer’s test. When 
this compound vapour is passed through Cu-tube at 300oC produces 
(c) Aldhyde (b) Ketone
(c) Carboxylic acid (d) Benzene

CH3 3 3CH Cl / AlCl [X]
[X] 

CH3
CH3

CH3
CH3

CH3

CH3

CH3 3 3CH Cl / AlCl [X]
The compound [X] will be 



(a) CH3
CH3

(b) CH3
CH3

(c)
CH3

CH3
(d) (a) and (b) both

1o- 1o-
Tollen’s reagent is used for detecting- 
(a) Aldehyde (b) Ketone (c) 1o-amine (d) 1o- alcohal

 + +
 +

Dettol consists of- 
(a) Cresol + ethanol (b) Xylenol + ter peneol
(c) Chlroxylenol + terpeneol (d) None of the above

F – CH = CH – F F – CH = CH – Cl
Cl – CH = CH – Cl F FC CF F

Teflon is a polymer of the monomer 
(c) F – CH = CH – F (b) F – CH = CH – Cl
(c) Cl – CH = CH – Cl (d) F FC CF F

3CHCl / KOH2 heat [X]R — NH 
[X] 

R – NH – R R – CN R – NC  R – OH
3CHCl / KOH2 heat [X]R — NH 

The compound [X] is–
(e) R – NH – R (b) R – CN
(f) R – NC (d) R – OH

PVC Teflon Buna-N PMMA
Eye lense are manufactured by- 
(d) PVC (b) Teflon (c) Buna-N (d) PMMA



H – CHO CHO 

3CH – CHO  3CH
3CH C — CHO
3CH

 

Which compound does not perform Cannizaro’s reaction among ? 
(c) H – CHO (b) CHO

(c) 3CH – CHO (d) 3CH
3CH C — CHO
3CH

 

3 2Cu(NO ) 3NaNO 3 2Ca(NO ) 3 2Al(NO )
Which compound does not give colourless gas? 
(d) 3 2Cu(NO ) (b) 3NaNO  (c) 3 2Ca(NO ) (d) 

3 2Al(NO )  
4CuSO

4 3CuSO .NH 4 3CuSO .4NH  
3 4 4[Cu(NH ) ] SO  3 6 4[Cu(NH ) ] SO

Ammonia gas is passed through aqueous 4CuSO solution produces deep blue 
colouration. The molecular formula of formed deep blue colouration is 
(d) 4 3CuSO .NH (b) 4 3CuSO .4NH
(c) 3 4 4[Cu(NH ) ] SO (d) 3 6 4[Cu(NH ) ] SO

NaOH
NaCl NaOCl  
NaCl NaOCl 3NaCl NaClO

Chlorine gas is passed through dilute NaOH solution. The compounds formed are- 
(c) NaCl (b) NaOCl
(c) NaCl & NaOCl (d) 3NaCl and NaClO

3Na N 2NaNH
2 2H N – NH 3N H

Sodium is heated with ammonia gas, the produced compound is- 
(c) 3Na N (b) 2NaNH



(c) 2 2H N – NH (d) 3N H
4 6P O P – O  

12, 4 8, 8 12, 16 12, 12
How may P – O bonds and lone pairs of electrons tespectively are present in 4 6P O  
molecule - 
(c) 12, 4 (b) 8, 8 (c) 12, 16 (d) 12, 12

4–6[Fe F ]   4Ni(CO)
2 3 3[Co(H O) Cl ] 3 4 4[Cu(NH ) ] SO

Which is not paramagnetic among ? 
(c) 4–6[Fe F ] (b) 4Ni(CO)
(c) 2 3 3[Co(H O) Cl ] (d) 3 4 4[Cu(NH ) ] SO

Hydrometallurgical  process of extraction of metals is based on- 
(c) Complex formation (b) Hydrolysis
(c) Dehydration (d) Dehydrogenation

5[Fe(CO) ]
3 2sp d 3sp d 3dsp 3sp

The hybridization in 5[Fe(CO) ]  is - 
(c) 3 2sp d (b) 3sp d (c) 3dsp (d) 3sp

2+ 22M ,1.81 10

33.35 133.4 66.7 55
One gram metal ion 2+M  was discharged by the passage of 221.81 10 electrons. 
What is atomic weight of metal? 
(c) 33.35 (b) 133.4 (c) 66.7 (d) 55

25oC 
0.059 V 0.59 V 0.0259 V 0.118 V

If the pressure of H2 gas is increased from 1 atm. to 100 atm. keeping H+ ion 
concentration at 1M, the change in reduction potential of hydrogen half cell at 25oC 
will be ? 



(c) 0.059 V (b) 0.59 V (c) 0.0259 V (d) 0.118 V
0.8 M 0.4 M

0.1 M 0.025 M

In the first order reation, the concentration of the reactant decreases from 0.8 M to 0.4 M 
in 15 minutes. The time taken for the concentration to change from 0.1 M to 0.025 M is-
(c) 30 minutes (b) 15 minutes (c)7.5 minutes(d) 60

minutes
[A(g) B(g)]

Which graph represent zero order reaction [A(g) B(g)]  

(c) (b) 

(c) (d) 

hcp
0.68 0.74 0.50 0.54

In hcp structure, the packing fraction is- 
(c) 0.68 (b) 0.74 (c) 0.50 (d) 0.54

The point defects that lower the density of crystal is called– 
(g) Schotty defects (b) Frankel fefects
(c) Both (a) and (b) (d) None of them

In which of the following process, a catalyst is not used- 
(g) Haber’s prcess (b) Deacon’s process
(c) Lead chamber process (d) Solvay process



1/. nx k Pm
1/. nx mk P  nx k Pm

The Freundlich adsorption isothesm is- 
(h) 1/. nx k Pm  (b) 1/. nx mk P  (c)  nx k Pm (d) All of these

373oK 750 mm 
1

10
1

7.6
1
35

1
76

The vapowr pressure of a dilute solution of glucose is 750 mm of mercury at 373oK. 
The mole fraction is solute is- 
(h) 1

10 (b) 1
7.6 (c) 1

35 (d) 1
76

fT bT bK  
Which of the following is not the colligative property ? 
(i) fT (b) bT (c)  bK  (d) Osmotic pressure

SOLUTION 
(1) (a) (2) (d) (3) (a) (4) (a) (5) (a)
(6) (c) (7) (d) (8) (c) (9) (d) (10) (c)
(11) (b) (12) (c) (13) (c) (14) (b) (15) (c)
(16) (b) (17) (a) (18) (b) (19) (c) (20) (a)
(21) (a) (22) (d) (23) (b) (24) (a) (25) (d)
(26) (d) (27) (d) (28) (c)

Very Short Questions :– (2 marks each) 

Q. Define boiling point and explain why a solute elevate the boiling point of solute ?

Ans. The temperature at which vapour pressure of liquid becomes equal to atmospheric 
pressure is called boiling point of the liquid. The vapour pressure of liquid is lowered 



when a non-volatile solute is added to it. Therefore, the temperature of solution is rise 
to increase the vapour pressure equal to atmospheric pressure. 

Q. Hydrolysis of ester is pseudo first order reaction. Explain.

+|| H2Excess

O
R – C – OR + H O R–COOH + R –OH 

K[RCOOR ]

Ans. The hydrolysis of ester is done in excess of water produces carboxylic acid and 
alcohol. 
 Since water is taken in excess, there is no appearcible change in concentration 
of water i.e., concentration of water remain unchanged. Hence order of realisation is 
first order only. 

+|| H2Excess

O
R – C – OR + H O R–COOH + R –OH 

Q. Construct the cells for the following reactions.
(a) 2 4 4 2Zn + H SO ZnSO + H
(b) 4 4CuSO + Fe FeSO + Cu

Ans. (a) 2 4 4 2Zn + H SO ZnSO + H
2+ –Zn Zn + 2e (oxidation)  

+ – 22H + 2e H (Reduction)
 Cells : 2+ + 2Zn | Zn 2H | H , Pt
or, 4 2 4 2Zn | ZnSO H SO | H , Pt  
(b) 4 4CuSO + Fe FeSO + Cu

Call reaction



2+ –Fe Fe + 2e (Oxidation)  
2+ –Cu 2 Cu (Reduction)e   

 Cell : 4 4Fe | FeSO CuSO | Cu  

SO2
Q. SO2 is an oxidising and reducing agent both. Explain.

SO2
SO2 

Ans. Oxidation number of sulphur is +4 in SO2. Which is intermediate of minimum 
O N O,N, of sulphur –2 and maximum O N +6. Hence SO2 acts as oxidising and 
reducing agent both. 

Q. Nitrogen gas is less reactive than white phosphorous. Why ?
N2 P4

P P 

N2 

Ans. There are triple bonds between nitrogen atoms in N2 ( N N ) while phosphorous 
atom in white phosphorous (P4) is bonded with single bond. 



 Since bond dissociation energy of triple bonds in N2 is greater than single bond 
in P4. Hence nitrogen gas is less reactive than white phosphorous. 

HF, HCl 
Q. HF is weaker acid than HCl. Explain.

H-F H-Cl HF, HCl
Ans. Bond length of H-F is shorter than H-Cl. Hence H-F is weaker acid than HCl.

SO2 Cl2
Q. What is difference between bleaching action of SO2 and Cl2 gas.

SO2

2 2 2 4SO + 2H O H SO + 2[H]  
 + [H]

 Cl2 

2 2Cl + H O 2HCl + [O]
 Ans. SO2 gas in presence of water gives nascent hydrogen. Nascent hydrogen decolourised 

the coloured sbuset once. i.e., bleaching action of SO2 is a reducing action. 
2 2 2 4SO + 2H O H SO + 2[H]  

 Colour + [H] Discolour
 

air
Dicoloured subs. + [O] Coloured  

In contact of air bleached substance gets its original colour. Bleaching action of Cl2 
gas is an oxidising action and permanent. 

2 2Cl + H O 2HCl + [O]  
 Colour subs. + [O] Discolour

Q. Arrange the following in order of decreasing order of acidic strength.

(a)



  

 

(b) 3 2
Cl

CH COOH, HCOOH, Cl – CH – COOH, CH – COOH
Cl

Ans. (a)   

 (b)  2 3
Cl

CH – COOH > Cl – CH COOH > HCOOH CH COOH
Cl

  

O- P-
Q. How can you separate O-Nitrophenol and P-Nitrophenol from the mixture ?  

p- O- p-
O-

 
Ans. Boiling point of p-nitrophenol is greater than O-nitrophenol due to intermolecular and 

intramolecular hydrogen bond respectively. 
  Hence O-nitrophenol and p-nitrophenol are separated by fractional distillation 

process.  
  
 
 

Q. Distinguish the following pair of compounds by the proper test. 
 (a) 3 2 3CH – CH – OH and CH OH  

 (b) ||
3 3 3

O
CH – CHO and CH – C – CH

 
Ans. (a) Ethanal (CH3CH2OH) perform idoform test but CH3OH does not. 

(j) Ethanal(CH3–CHO) performs Tollen’s reagent test but propanone                                                                                                                                                                                                  does not. 



  

 

 

Q. Write the following reactions. 
 (i)  Friedal-craft’s alkylation reaction 
 (ii) Carbyl amine reaction 

AlCl3

1° KOH

H2 3 2R – NH + CHCl + 3KOH R – NC + 3 KCl + 3H O  
                  
Ans. (i)   Benzene is heated with methyl chloride in presence of AlCl3 gives toulene. 

 
(ii) When mixture of 1°-amine, chlorofoem and alcholic KOH is boiled, rotten egg 

smell of carbyl amine is obtained. 
H2 3 2Carbyl amine

R – NH + CHCl + 3KOH R – NC + 3 KCl + 3H O  
 

Long Questions :– 
 

Q. What do you understand by activation energy. What is effect of catalyst on 
activation energy and velocity of reaction ?

Ea



Ans. The minimum energy required by the reactant molecules to participate in a reaction is 
called activation energy. It is denoted by Ea. 

Ea = Threshold energy – Average K.E. of reacting molecular 

(i) A positive catalyst decreased the activation energy of reactants and thus
increased velocity of reactions.

(ii) Negative catalyst decreases the velocity of reaction by increasing activation
energy.



  

 

 
 

Q. Define colligative properties of solution and describe relative lowering of vapour 
pressure.

V. P.    

Po
Ps



  

 

Po – Ps
Po – Ps

Po

   Po – Ps
Po   

  
Ans. The properties of solution which depends upon number of solute particles present in 

the solution irrespective of their nature is called colligative properties of solution. 
  The following conditions are satisfied for normal colligative properties of 

solution. 
(i) Solution should be very dilute. 
(ii) Solute should be non-volatile, does not dissociable or associable. 

Example:– 
(a) Lowering of vapour pressure. 
(b) Elevation in the boiling point. 
(c) Depression in the freezing point. 
(d) Osmotic pressure. 

Lowering of vapour pressure – When a non-volatile solute is added in a solvent. 
The vapour pressure is lowered due to the following reason. 
(i) Surface area of solution decreases from solvent molecules. 

V. P.    surface area of solvent 
(ii) Density of solution increases and rate of evaporation decreases. 

Rate of Evaporation 1
density   

 Therefore V.P. of solution decreases from pure solvent. 
  V.P. of pure solvent = Po 
  V.P. of solution = Ps 
  Lowering of V. P. = Po – Ps 
  Relative lowering of V.P. Po – Ps

Po   
 According to Raoult’s law 
  Po – Ps mole fraction of solutePo   
  
Q. Describe the principle of manufacture of amonia by Haber’s process. 



2 2 31 mol 3 mol 2 mol1 vol. 3 vol. 2 vol.
N ( ) 3H ( ) 2NH ( ); H – Qg g g  

NH3
NH3 

NH3 
N2 H2 

400–450°C Fe Mo 

450°C2 2 3Fe/Mo,10 atmN ( ) 3H ( ) 2NH ( ); H – Qg g g  

Ans. When mixture of N2 gas  and H2 gas (1 : 3) is heated amonia gas ia obtained. 
2 2 31 mol 3 mol 2 mol1 vol. 3 vol. 2 vol.

N ( ) 3H ( ) 2NH ( ); H – Qg g g    

The above reaction is reversible, exothermic and decrease in volume occur. Thus 
applying LeChatelier’s principle for greater production of amonia gas. 
(i) There is decrease in volume in reaction. Hence increase in

pressure, shifts the equilibrium towards forward direction i.e. production of
NH3 increases at high pressure.

(ii) This reaction is exothermic. Hence at low temperature, production
of NH3 should increse. But at lower temperatue N2 & H2 do not react.

So, at optimum temperature (400–450°C) catalyst is applied. 
Catalyst = Fe & MO 

450°C2 2 3Fe/Mo,10 atmN ( ) 3H ( ) 2NH ( ); H – Qg g g  

NaOH

Q. What happens when–
(a) Ethanamide is heated with bromine and sodium hydroxide solution.
(b) Formaldehyde is heated with ammonia gas.
(c) Ethanal is heated with Tollen’s reagent.

NaOH 



  

 

O||
3 2 2 3 2 2 3 2Ethanamide

CH – C – NH Br 4NaOH CH – NH 2NaBr + Na CO 2H O    

3 2 6 4 2Ethanamide Hexamethyletetramine
6H – CHO 4NH (CH ) N 6H O  

 3 2 3Ethanal Ethanoic acid
CH – CHO Ag O CH COOH 2Ag  

 
Ans. (a) Ethanamide is treated with bromine and boiled with NaOh produces methyl amine. 

          
O||

3 2 2 3 2 2 3 2Ethanamide
CH – C – NH Br 4NaOH CH – NH 2NaBr + Na CO 2H O      

 
(i) When formaldehyde is heated with amonia gas, hexamethylene 

tetraamine is obtained. 
3 2 6 4 2Ethanamide Hexamethyletetramine

6H – CHO 4NH (CH ) N 6H O    

 
(j) When ethanal is heated with Tollen’s reagent, silver is precipitated 

and deposited at the wall of test tube seems as mirror. 
            3 2 3Ethanal Ethanoic acid

CH – CHO Ag O CH COOH 2Ag    
 

 



Long Questions :– 

Q. What is single electrode potential ? How would you calculate the single electrode
potential ?

E

–M M( )n ne s    M = e = n = 

Pln , or ln P – ln PP
RT RT RTE EnF nF nF  

 P =  P= 
P K C 

ln( ) – ln PRT RTE K CnF nF 

ln lnRT K RTE CnF P nF 
lnRT K

nF P (E°)

102.303ln logRTE E C E RT CnF nF     
100.0591 logE E Cn  

T = 25°C = 273 + 25 = 298 K 
 100.0591 log [M ]nE n

  
 [M ]n  = 

Ans. Single electrode potential:– 



The potential difference of the electrical double layer formed at the contact of 
electrode (metal) and electrolyte in a halt cell is called electrode potential. 
 The electrode potential is the measure of tendency of an electrode to lose or 
gain the electrons. When it is in contact with its own ions. It is represented by E. Thus 
we have oxidation potential and reduction potential for anode & cathode of a galvanic 
cell. 

As for example:– 
–M M( )n ne s    where M = Metal,  e = electron 

N = no. of electron. 
Calculation of the single electrode potential :–  In 1889 Nearest has deduced 
following equation for calculation of single electrode potential. 

Pln , or ln P – ln PP
RT RT RTE EnF nF nF  

Where P = Osmotic pressure P = Pressure of solution. 
P K C 

ln( ) – ln PRT RTE K CnF nF 
There for osmotic pressure is proportional to the concentration of ions. 

ln lnRT K RTE CnF P nF 
At constnat temperature, lnRT K

nF P  is constant for a metal and is called
standard electrode potential (E°) 

102.303ln logRTE E C E RT CnF nF     
100.0591 logE E Cn  

T = 25°C = 273 + 25 = 298 K 
100.0591log [M ]nE n

  
Here [M ]n  = concentration of the ion 

Q. Explain the following terms:–



(a) Co-ordination number (b) Ligand
(c) Central atom (d) Effective atomic number

2 3 3 3C.N 2 C,N = 3
[Ag(CN) ], [CO(NH ) ]Cl



4Ni(CO)  Ni 23 6[CO(NH ) ] 
2CO 

Sidewick
EAN  

EAN  Z 2 .C N
Ans. (a) Co-odination Number :– The total numberof co-ordinate bonds formed by the 

ligands in the complex is called co-ordination number. 
Example – 2 3 3 3C.N 2 C,N = 3

[Ag(CN) ], [CO(NH ) ]Cl


(k) Ligands  – The neutral molecules or ions 
linked directly to the central atom/cation in the co-ordination entity having ability 
to donate ions prir of electrons to the central metal atom/cation are known as 
ligands. 

(l) Central atom – In co-ordination complex 
or entity the metal atom or ion to which a fixed number of molecules or inos are 
attached by co-ordinate bonds is called central atom (or ions). For example, an 

4Ni(CO)  the atom Ni is central atom. An complex 2 23 6[CO(NH ) ] , CO   ion is 
the central ion. 

(m) Effective Atomic Number – The resultant 
number of electrons of the central metal atom/ion after gaining electrons from the 



donor atoms of the ligands in co-ordination entity is known as effective atomic 
number of central metal atom/ion. 
EAN = Atomic number of central metal (Z) – ON + 2CN 

Q. Write chemical reaction to illustrate the following reactions.
(a) Kolbe’s reaction
(b) Reimer-Tiemann’s reaction

2CO
400K

NaOH 340K



Ans. (a) Kolbe’s reaction – When CO2 gas is passed through sodium phenolate at 400 K 
and 4 to 7 atmospheric pressure then salicylic acid is formed. This reaction is called 
Kolbe’s reaction. 

(h) Reimer-Tiemann’s Reaction – Treatment of phenol with chloroform in
presence of aqeous sodium hydroxide at 340 K followed by hydrolysis of resulting
product gives 2-hydroxy benzaldehyde. This reaction is called Reimer-Tiemann’s
reaction.

H2SO4 Br2 Na CHCl3
Q. Describe the method of preparation of aniline. How aniline reacts with –

(a) Conc. H2SO4 (b) Br2 (c)  Na (d) CHCl3
Sn  HCl  

Conc. H2SO4



Br2 

Na

Ans. When nitrobenzene reacts with Sn and HCl in presence of high temperature aniline is 
obtained. 

(a) Reaction with conc. H2SO4 – Aniline reacts with conc. H2SO4 to
give P-amino benzene sulphonic acid.



(b) Reaction with Br2

 (c) Reaction with Sodium – When aniline reacts with sodium at high
temperature it gives sodium anilide.

(d) Reaction with Chloroform – When aniline reacts with chloroform
it gives phenyl isocyanide.


