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CHEMISTRY 

CHE-01 : ATOMS AND MOLECULES 

AND 

CHE-02 : INORGANIC CHEMISTRY 

Time : 3 Hours    Maximum Marks : 75 

Instructions :  

(i) Students registered for both CHE-01 and 

CHE-02 courses should answer both the 

question papers in two separate answer books 

entering their enrolment number, course code 

and course title clearly on both the answer 

books. 

(ii) Student who have registered for CHE-01 or 

CHE-02 should answer the relevant question 

paper after entering their enrolment number, 

course code and course title on the answer 

book.   
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CHE-01 

BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2023 

CHE-01 : ATOMS AND MOLECULES 

Time : 1 Hour     Maximum Marks : 25 

Note : (i)  Answer all the five questions. 

 (ii)  Use the following data wherever 

required : 

  Planck’s constant :  

  346.626 10 Js,h    8 13 10 msc   ; Mass 

of electron, 319.1 10 kg;em    Charge of 

electron 191.6 10 C  .  

1. Answer any two parts from the following : 

2×1=2 

(a) Calculate the wave number of light of 

wavelength 0.5 m in cm–1. 



 [ 4 ] CHE-01/CHE-02 

   

(b) Formation of Li  ion is easier than that of 

Ne  ion. Justify. 

(c) Identify the type of hybridization of C  1 

and C   2   : 

1 2

3 2H C C H CH    

2. Answer any two parts from the following : 

2×2=4 

(a) Calculate the wavelength of light required 

to eject a photoelectron from Caesium 

metal with a kinetic energy of 192 10 J . 

0v  for caesium is 144.55 10 Hz . 

(b) Complete the following nuclear reactions 

(any two) : 

(i) 
135 135

53 54I Xe + .........   

(ii) 
241245

97 95Bk .......... Am    

(iii) 
238 12 246
92 6 98U + C Cf + .........   

(iv) 
96 1 97
42 0 43Mo .......... n + Tc    
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(c) Na , 2O   and F  are isoelectronic but 

their ionic radii follow the order : 

2O F Na
r r r    . 

Give reason. 

3. Answer any two parts from the following : 

2×3=6 

(a) Write the electronic configuration of O2 

and 2
2O  . Find their bond order. Which one 

is paramagnetic and why ? 

(b) Compound X exhibits molar extinction 

coefficient of 245 m2 mol–1 at 450 nm. What 

concentration of X in a solution will cause a 

25% decrease in the intensity of 450 nm 

radiation when the solution is placed in a 

0.01 m absorption cell ? 

(c) Which of the following can exhibit optical 

activity and why ? 

(i) 2

CH3
|

Br — C — NH
|

CH3
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(ii) 3 2CH — CH — Cl   

(iii) 

CH3
|

—Cl — C OH
|

— — OCl C H
|

CH3

  

4. Answer any two parts from the following : 

2×4=8 

(a) Derive the Lewis’ formula of SF6 and then 

apply VSEPR theory to predict its shape. 

(b) What is the number of unpaired electrons 

in 3d level of Fe(II) and Fe(III) ions ? 

Calculate magnetic moment for these ions 

in B  units. 

(c) What is the condition for a molecule to be 

microwave active ? Derive the following 

relation for wavenumber of a rotational 

transition from J to 1J   level : 

                              2 ( 1)v B J  . 

Hence find the difference between two 

successive lines originating from 1 2  and 

2 3  transitions. 
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5. Answer any one part of the following : 5×1=5 

(a) Draw the MO energy level diagram of 

carbon monoxide and find its bond order. 

(b) (i) The rate constant for radioactive 

disintegration of 
60

27 Co  is 0.1317 year–1. 

Calculate the mass of 
60

27 Co  that will 

remain after 21.04 years out of 1 g 

sample. 

(ii) The electron affinity of halogens are 

large and negative. Give reasons. 
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(i) 

(ii) ]

346.626 10 Js,h   8 13 10 msc   ]

ª ] 319.1 10 kg;em  

ª 191.6 10 C 
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2×12 

0.5 m

1cm

Li ] Ne

1 2

3 2H C C H CH   

2×24 

192.0 10 J

ª

14
0 4.55 10 Hzv  
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 (i) 
135 135

53 54I Xe + .........   

 (ii) 
241245

97 95Bk .......... Am    

 (iii) 
238 12 246
92 6 98U + C Cf + .........   

 (iv) 
96 1 97
42 0 43Mo .......... n + Tc   

2Na , O  F ª ]

2O F Na
r r r     

2×36 

2O 2
2O  ª
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X nm

2 1245 m  mol

0.01m ] X

450 nm

25%

 (i)  2

CH3
|

Br — C — NH
|

CH3

  

 (ii)  3 2CH — CH — Cl   

 (iii) 

CH3
|

—Cl — C OH
|

— — OCl C H
|

CH3
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2×48 

6SF VSEPR

Fe(II) Fe(III) 3d

ª

B

J 1J 

2 ( 1)v B J   

1 2 2 3
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5×1=5 

(i) 
60

27 Co  

60

27 Co

1g

 (ii) ª
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      CHE-02 

BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

June, 2023 

CHE-02 : INORGANIC CHEMISTRY 

Time : 2 Hours     Maximum Marks : 50 

Note : Answer any five questions from the 

following. 

1. Answer any ten of the following : 10×1=10 

(a) Write the formula of superphosphate of 

lime.  

(b) Which metal is present in the plant leaves ? 

(c) What is acid rain ? 

(d) Write the electronic configuration of Cr 

(At. No.–24). 
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(e) Name the rule that governs filling up of 

orbitals. 

(f) Out of all the quantum numbers, why spin 

quantum number is fractional ? 

(g) Name the most electropositive and most 

electronegative elements. 

(h) What type of bonding do you expect in NaH 

and HF ? 

(i) Identify which hydrogen bond, S – H ..... O 

or S ..... H – O is stronger ? 

(j) ortho- and para- isomers of hydrogen are 

formed because of electron spin or nuclear 

spin ? 

(k) Write one difference between ore and 

mineral. 

(l) Write the formula of quick lime. 



 [ 16 ] CHE-01/CHE-02 

   

2. (a) Cobalt complex of molecular formula 

3 5 2[Co(NH ) NO]Cl  exists in two forms. 

Explain its observation. 5 

(b) Define ionisation energy and write the 

factors affecting ionisation energy. 5 

3. (a) Briefly describe any two of the following 

methods used after the initial 

metallurgical process. Take specific 

example in each case : 5 

(i) Zone refining 

(ii) Van Arkel Boer process 

(iii) Electrolysis 

(iv) Monds process 

(b) With the help of examples, differentiate 

between inter and intra-hydrogen bonding. 

5 
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4. (a) Explain how does the solubility of salts 

vary and why do hydroxides become 

stronger alkalies while moving down the 

group.  5 

(b) Write any five uses of boron and boron 

compounds. 5 

5. (a) Describe any one method of industrial 

manufacture of ammonia. 5 

(b) Arrange the hydrides of group 16 elements 

in the decreasing order of acidity and give 

the reasons. 5 

6. (a) Differentiate between pseudohalogens and 

pseudohalides. Explain with the help of 

examples. 5 

(b) Explain the structure of XeF4 on the basis 

of VSEPR theory. 5 
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7. Write short notes on any two of the following : 

5×2=10 

(a) Allotropes of Carbon 

(b) Inorganic Benzene 

(c) Optical isomerism in complexes 

(d) Position of noble gases in the periodic table 
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ª

NaH HF

S H .....O S.....H O

ª
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ª ª

3 5 2[Co(NH ) NO]Cl ]
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(i)

(ii)

(iii)

(iv)

ª

ª
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ª

VSEPR XeF4

5×2=10
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