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CHEMISTRY 

SECTION – A 

Multiple Choice Questions: This section contains 20 

multiple choice questions. Each question has 4 choices 

(1), (2), (3) and (4), out of which ONLY ONE is correct. 

Choose the correct answer : 

1. Melamine polymer is made up of 

 (1)  

 (2)  

 (3)  

 (4)  

Answer (2) 

Sol.  

   

2. Which of the following compound is not a 
photochemical smog? 

 (1) NO (2) NO2 

 (3) SO2 (4) PAN 

Answer (3) 

Sol. The common components of photochemical smog 
are ozone, nitric oxide, acrolein, formaldehyde and 
peroxyacetyl nitrate (PAN) 

 SO2 is present in classical smog. 

3. Drugs that inhibit natural function are 

 (1) Agonist (2) Antagonist 

 (3) Allosteric (4) Antihistamines 

Answer (2) 

Sol. Drugs that bind to the receptor site and inhibit its 
natural function are called antagonists. 

 These are useful when blocking of a message is 
required. 

 Agonists mimic the natural messenger by switching 
on the receptor. 

4. After denaturation protein contain which type of 
structure? 

 (1) Primary (2) Secondary 

 (3) Tertiary (4) Quarternary 

Answer (1) 

Sol. After denaturation protein contains only the primary 
structure. 

5. Arrange the following alkali metals in the increasing 
order of their density. 

 (1) Li < Na < Rb < K < Cs 

 (2) Li < Na < K < Rb < Cs 

 (3) K < Li < Na < Cs < Rb 

 (4) Li < K < Na < Rb < Cs 

Answer (4) 

Sol. The correct order of density of alkali metals is 

  Li < K < Na < Rb < Cs 

6.  

 (1)  (2)  

 (3)  (4)  

Answer (4) 
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Sol.  

  

7. IUPAC name of [Rn] 5f14 6d1 7s2 is 

 (1) Un nil unium (2) Un nil bium 

 (3) Un nil trium (4) Un nil septium 

Answer (3) 

Sol. Atomic number of the element is 103 and its IUPAC 
name is Un nil trium 

8. The pKa value of weak acid HA is 4.8 and pKb value 
of weak base BOH is 4.78. The pH of 
corresponding salt BA will be 

 (1) 8.58 (2) 7.01 

 (3) 4.79 (4) 9.22 

Answer (2) 

Sol. BA is a salt of weak acid and weak base. pH of an 
aqueous solution of BA is given by  

 pH = a b

1 1
7 pK – pK

2 2
+  

 = ( ) ( )
1 1

7 4.8 – 4.78
2 2

+  

 = 7 + 2.4 – 2.39 = 7.01      

9. 
2 2 2 2 4SO Cl + 2H O 2HCl + H SO⎯⎯→  

 If 16 moles of NaOH are required to neutralise acid 
formed. How many moles of SO2Cl2 are required 

 (1) 16 (2) 8 

 (3) 4 (4) 2 

Answer (3) 

Sol. 
2 2 2 2 4SO Cl + 2H O 2HCl + H SO⎯⎯→  

 Let x moles of SO2Cl2 are required  

  Moles of H formed = 4x 

 Moles of OH
-

 from 16 moles of NaOH = 16 

  4x = 16       [For complete neutralisation] 

 x = 4 

10. Which of the following compound absorbs shortest 

wavelength of light? 

 (1) [Co(NH3)6]3+ 

 (2) [Co(NH3)5H2O]3+ 

 (3) [Co(NH3)5Cl]2+ 

 (4) [Co(CN)6]3– 

Answer (4) 

Sol. Among the given complexes, the most stable 
 complex will absorb the shortest wavelength. 
 Higher oxidation state of the metal ion and strong 
 field ligand will form the most stable complex. 
 [Co(CN)6]3– is the most stable complex and hence 
 will absorb shortest wavelength. 

11. S1 → Acrolein can be obtained from glycerol by 
 treatment with KHSO4. 

 S2 → Acrolein has a fruity smell and presence of 
 glycerol can be identified with acrolein. 

 (1) S1 and S2 both are correct 

 (2) S1 and S2 both are incorrect 

 (3) S1 is correct S2 is incorrect 

 (4) S1 is incorrect S2 is correct 

Answer (3) 

Sol. Glycerol reacts in presence of KHSO4 to form 
 acrolein 

  

 Acrolein has a pungent odour. 

12. In the extraction of copper which of the following 
compound is used in slag formation? 

 (A) Al2O3 (B) NiO 

 (C) CaO (D) ZnO 

 (E) SiO2 

 (1) Only A, C & E (2) Only A, D, E 

 (3) Only E (4) Only A and D 

Answer (3) 

Sol. In the extraction of copper, silica is used to remove 
iron oxide as impurity in the form of slag. 

13. What happens to viscous force with changes in 
temperature (T) and area (A)? 

 (1) Increases with increase in temperature as well 
as area  

 (2) Decreases with decrease in temperature as 
well as area 
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 (3)  Increases with increase in temperature and 
decreases with increase in area 

 (4) Decreases with increase in temperature and 
increases with increase in area 

Answer (4) 

Sol. Fv (viscous force) = 
dv

A
dx

  

 where  is coefficient of viscosity 

    viscous force increases with increase in area of 
contact 

 It decreases with the increase in temperature 
because at high temperature, molecules have high 
kinetic energy and can overcome the 
intermolecular forces to slip past one another 
between the layers 

14. Which of the following is correct option for A & B. 
According to following reaction 

 BF3 + NaH → A + NaF 

 A + (Me)3N → B 

 (1) (A) BH3 

  (B) Me3N·BF3 

 (2) (A) B2H6 

  (B) Me3N·BH3 

 (3) (A) B2H6 

  (B) B(CH3)3 

 (4) (A) BH3 

  (B) (BN)x 

Answer (2) 

Sol.  

 2BF3 + 6NaH → 
2 6
(A)

B H + 6NaF  

 B2H6 + 2Me3N → 
–

3 3
(B)

2Me N– BH
+

 

15.  

 a → on oxidation gives a compound, produced from 
ant. 

 b → produced from combustion of natural gas 
identify the correct option 

 (1) x = (i) O3 

  (ii) Zn/H2O 

 (2) x = (i) O3 

  (ii) H2O2 

 (3) y = KMnO4/OH–
 

 (4) KMnO4/H+ 

Answer (1) 

Sol. Compound ‘a’ can be  which on oxidation 
gives H-COOH that is produced from ant 

 

 

16. Which of the following is the correct decreasing 
order of ionic radii of  

 Al3+, K+, Na+, Mg2+ ? 

 (1) K+ > Na+ > Mg2+ > Al3+ 

 (2) Na+ > Mg2+ > K+ > Al3+ 

 (3) Mg2+ > Al3+ > Na+ > K+ 

 (4) K+ > Al3+ > Mg2+ > Na+ 

Answer (1) 

Sol. The correct order of ionic radii is  

 K+ > Na+ > Mg2+ > Al3+ 

17. Interhalogen compound formed by the reaction of 
bromine with excess of F2 followed by hydrolysis 
gives Bromine containing compound.  

 (1) Hypohalate (2) Bromate 

 (3) Perbromate (4) Bromite 

Answer (2) 

Sol. 
2 2 5

(Excess)

Br 5F 2BrF+ →  

 5 2 3BrF 3H O HBrO 5HF+ → +  

18. What is sum the degree of unsaturation of the 
following compounds 

 (a) 3CH CH CH C N− = −   

 (b) 3CH N CH C CH− = −   

 (c) 2 2CH CH NH CH CH= − − =  

 (d) 2 2CH CH CH C N= − −   

 (1) 10 (2) 11 

 (3) 12 (4) 13 

Answer (2) 

Sol. 3CH CH CH C N DU 3− = −  =  

 3CH N CH C CH DU 3− = −  =  

 2 2CH CH NH CH CH DU 2= − − = =  

 2 2CH CH CH C N DU 3= − −  =  
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19. Which of the following reaction represents the 
correct product? 

 (1)  

 (2)  

 (3)   

 (4)  

Answer (3) 

Sol.  

  

20.  

SECTION - B 

Numerical Value Type Questions: This section 

contains 10 questions. In Section B, attempt any five 

questions out of 10. The answer to each question is a 

NUMERICAL VALUE. For each question, enter the 

correct numerical value (in decimal notation, 

truncated/rounded-off to the second decimal place; e.g. 

06.25, 07.00, –00.33, –00.30, 30.27, –27.30) using the 

mouse and the on-screen virtual numeric keypad in the 

place designated to enter the answer. 

21. How many of the following compounds is/are 
diamagnetic? 

 2 2

2 2 2 2 2 2 2 2N ,N ,N ,N , O , O , O , O+ − − + − −  

Answer (02.00) 

Sol. Species with no unpaired e– are diamagnetic  

 N2, and 
2

2O −
 are diamagnetic  

22. Consider a compound with molecular formula 
C4H5N. It is acyclic. How many sp3 hybridised  
C-atoms are present in the given compound.  

Answer (01.00) 

Sol. Possible compound is 

       CH3 – CH = CH – C  N or CH2 = CH – CH2 – C  N  

 Only one sp3 hybridised C-atom is present in given 
compound. 

23. Bromine is reacted with excess of F2. What is 
oxidation state of central atom in compound 
formed. 

Answer (05.00) 

Sol. When Bromine is heated with excess of fluorine 
BrF5 is formed. 

 Oxidation state of central atom is +5 in BrF5 

 Br2 + 5F2 ⎯⎯→  2BrF5  

24. How many of the following ions will release H2 gas 
on reacting with mineral acid? 

 Ti2+, V2+, Cr2+, Co3+, Mn2+, Zn2+ 

Answer (03.00) 

Sol. The transition metal ion which reduces H+ ions from 
mineral acids to H2, itself gets oxidised. The stability 
of M3+ decreases from Mn2+ to Zn2+. Based on the 
SRP values of the given metal ions only Ti2+, V2+ 
and Cr2+ release H2 gas on reaction with mineral 
acids. 

 2 3Ti /Ti
E 0.37 V;+ +

 = 2 3V /V
E 0.26 V;+ +

 = +  

 2 3Cr /Cr
E 0.41 V+ +

 = +  

25. A gas is expanding isothermally and adiabatically in 
two different identical containers from same initial 
pressure. The ratio of final to initial volume is 2 : 1 
in both the containers. 

 If  = 1.5 & both the processes are reversible, find 
the ratio of final pressure in the containers having 
isothermal and adiabatic process respectively? 

Answer (1.41) 

Sol. For isothermal process 

 piv = (pf)isothermal (2v) ...(i) 

 For adiabatic process 

 piv = (pf)adiabatic (2v) …(ii) 

 Dividing (i) and (ii), we get 

 0.5 0.5 0.5f iso

f ad

(p )
v (2) v

(p )

− − −=    

  f iso

f ad

(p )
2 1.41

(p )
=  

26.  

27.  

28.  

29.  

30.  


