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WEST BENGAL STATE UNIVERSITY 

B.Sc. Honours Part-I Examination, 2020  

CHEMISTRY 

PAPER-CEMA-I 

Time Allotted: 2 Hours Full Marks: 50 

The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable. 

All symbols are of usual significance. 

 GROUP-A 

 CEMAT-11-IA 

 Answer any one question 

1.  (a) What is radial probability function of a hydrogenic orbital? Compare the relative 
penetration of 4s and 3d orbitals from their radial probability plots against ‘r’. 

2+2

(b) State Hund’s rule of maximum spin multiplicity. Calculate the exchange energy 
for d6 system. 

1+1

(c) What are magic numbers? Explain their importance. 1+1

(d) Write short notes on: 

(i) Radiocarbon dating 
(ii) Uses of isotopes in tracer techniques. 

2 2
1 ×2

  
2.  (a) Why does lithium resemble magnesium more than sodium? 2

(b) PbCl4 is very unstable and oxidizing – Justify. 2

(c) Establish a relation of r+ and r– with Z* in Pauling univalent radii method. For 
which ion pairs are the relation applicable? Give examples. 

2+1

(d) First ionization potential of carbon atom is greater than boron, whereas the 
reverse is true for second ionization potential – Explain. 

2

(e) Why Nb and Ta have comparable physical and chemical properties?  2

(f) Why Cl2O is chlorine monoxide but OF2 is oxygen difluoride? 2
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 CEMAT-11-IB 
 Answer any one question 
3.  (a) State Bent’s rule and predict the geometry of the following with the help of 

Bent’s rule and VSEPR theory. Also draw the correct structure. 

(i) SOF4 (ii) PF2Cl3. 

2+2

(b) N (SiH3)3 is planar while N (CH3)3 is pyramidal – explain. 2

(c) Define lattice energy of an ionic crystal. Write Born-Lande equation. Explain the 
terms ‘Madelung constant’ and ‘Born exponent’. 

4

(d) Give two examples where the VSEPR theory fails to predict the shape of a 
molecule. 

2

  

4.  (a) What will be the order of acidity of: 

H3PO4, H3PO3 and H3PO2 ? Give reasons. 

3

(b) What will be the effect on acidity of liquid ammonia on addition of  

(i) KNH2, (ii) Li3N and (iii) CH3COOK. 

3

(c) Define buffer capacity. Find out the buffer capacity when pH of one liter of 
buffer solution changes from 4.74 to 4.80 on addition of 0.02 mole of NaOH. 

3

(d) What are the criteria of soft and hard acids and bases?  2

(e) Give examples of buffer solution which can be obtained by (i) mixing two salts, 
(ii) using a bi salts. 

1

  

 GROUP-B 

 CEMAT-11-OA 

 Answer any one from the following questions 

5.  (a) Draw the π M.O diagram of ethylene. Indicate the number of nodes present in the 
HOMO and LUMO of it in the ground state. 

2

(b) Which among the following pairs of molecules would show greater dipole 
moment and why? 

(i) cis-dichloroethene & trans-dichloroethene  (ii)
   

3

(c) .Between bond ‘a’ and ‘b’ in the following compound, which one is shorter? 
Explain.    

NO2

O2N

O2N I

a

b
 

2
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(d) Indicate whether the following pairs of molecules are homomers, enantiomers or 
diastereomers.                                                                                                              

HOOC CH3

OH

H3C COOH

OH

HOOC OH

CH3

HO COOH

CH3

H2N COOH

CH3

H

HOOC NH2

H

CH3
(i)

(ii)& &

 

2+1 = 3

(e) Arrange n-pentane, isopentane and neopentane in the increasing order of their 
boiling points. Explain your answer. Does the same order hold good for their 
melting points? Explain briefly.                                                                                  

3

  

6.  (a) Write down the IUPAC names of the following compounds.                                     

COOH

(i) (ii)(CH3)2CH.CH(OH).CH2CH=CH2

 

2

(b) Potassium permanganate dissolves in benzene in presence of 18-crown-6 to form 
a purple solution. – Explain.                                                                                       

2

(c) Assign the R/S descriptors suitable for the chiral centers of the following 
molecules. 

OH
Br

COOH

Br

CHO

(i) (ii)

 

3

(d) Indicate, with reasons, whether the following compounds are aromatic, 
antiaromatic or nonaromatic. 

(i) (ii) (iii)
 

3

(e) Arrange salicylic acid, 4-hydroxy benzoic acid and 2,6-dihydroxy benzoic acid in 
the order of increasing acidity. Explain your answer.        

3

  



B.Sc./Part-I/Hons./CEMA-I/2020 

1023 
4

 CEMAT-11-OB 

 Answer any one from the following questions 

7.  (a) Predict the product(s) in the following reactions and suggest mechanism in reach 
case (any two)          

Na

in liq. NH3

i.

ii. NH4Cl

Hg(OAC)2i.

ii. NaBH4
NaOH

(i) (ii)

(iii)
i) O3

ii) Zn / AcOH  

2+2 = 4

(b) Explain the following observations. 
(i) Iodide induced debromination occurs faster for meso-2,3-dibromobutane than 

for the active isomer. – Explain. 
(ii) Dimethoxycarbene fails to react with isobutene. 

2+2 = 4

(c) What are π- and σ-complex? Explain with suitable example(s).                                 3
(d) Give one example of activated aromatic nucleophilic substitution reaction.              1

  
8.  (a) Predict the product(s) in the following reactions and suggest mechanism in each 

case (any two).                                                                                                             

OH
H

SOCl2
Py

(i) (ii)

(iii) Br2 in H2O

Ph m-CPBA

 

2+2 = 4

(b) How do you explain the fact that allyl bromide undergoes SN2 substitution faster 
than propyl bromide?                                                                                                   

2

(c) State with mechanism what happens when salicylic acid is treated with bromine-
water.            

2

(d) Predict the product formed in the following reaction with plausible mechanism.      

Ph Ph

OMe Me

OH OH

H+

 

2

(e) Explain with one suitable example, the elimination reaction taking place in E1CB 
pathway.   

2

 N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp to 
their own respective colleges on the same day / date of examination within 1 hour after end of 
exam. University / College authorities will not be held responsible for wrong submission (at in 
proper address). Students are strongly advised not to submit multiple copies of the same answer 
script. 
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