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Note : (i) This question paper contains two Parts.  

 (ii) Students are required to answer both the 

two Parts in two separate answer books. 

Write your Enrolment number, course 

code and part title clearly on each of the 

two answer books.  

 (iii) Marks are indicated against each 

question.   
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 Part—I (Marks : 25) 
Note : Attempt any five questions from question 

nos. 1 to 7. 

1. (a) Calculate the wave number, ν  and 

frequency of a light of wavelength, 

300 nmλ = . 2 

(b) What is a well-behaved wave function ? 
Explain using suitable diagram. 3 

2. (a) Find the values of principal, azimuthal and 

magnetic quantum numbers of an electron 
in a 4d orbital. 3 

(b) Write the electronic configuration of the 

elements La (atomic no. 57) and Sr (atomic 
no. 38). 2 

3. (a) Justify the fact that formation of Li+ ion is 
easier than that of Ne+

(b) Give any three limitations of Bohr’s theory.  

 ion. 2 

3 

4. (a) The ionic radii of Li+ and Be2+ are 60 p.m. 

and 31 p.m. respectively though they are 
isoelectronic. Give reason. 1 
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(b) What is photoelectric effect ? How did 
Einstein explain it ? 4 

5. (a) State Hund’s rule for filling of electrons in 
orbitals. Give its reason. 2 

(b) Write the molecular orbital configuration 
of O2

3 

 molecule and calculate its bond order. 

6. (a) The charge on H atom in HCl is  
2.8 × 10–20

(b) Using VSEPR theory, predict the shape of 
IF

 C and the bond length is  

127.5 p.m. Calculate the dipole moment of 
HCl in Cm and also in Debye units. 2 

5

7. (a) Write resonance structures of nitrate ion. 3 

 molecule. 3 

(b) Draw suitable diagrams for the bonding 

and anti-bonding molecular orbitals formed 

from overlap of two py

 

 orbitals. 2 
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 Part—II (Marks : 25) 

Note : Attempt any five questions from question 

nos. 8 to 14. 

8. (a) What are Brönsted acids and bases ? Give 

one example of each. 3 

(b) Which of the following compounds can 
exhibit geometrical isomerism ? 1 

(i) CHCl = CHCl 

(ii) CH2

(c) Assign Z/E configuration to the following 
compound : 1 

 = CHCl 

3

5 2 3

CH OH
C C

H C OCH
=   

9. (a) Give the name of type of the each reaction 
shown below : 3 

 

(i)
2 2 3

(ii)
2 3 3

(iii) 2 2

CH X CH X CH
CH CHCH CH C CH

CH CH CH X

→ − −
= → ≡ −

= −→

  

(b) Give one example each of position isomers 
and chain isomers. 2 



 [ 5 ] BCHCT-131 

  P. T. O. 

10. (a) Which of the following compounds can 
have diastereoisomers ? Write the Fischer 
projections of the diastereoisomers : 3 

(i) CH3

(ii) COOH – CHOH – CHOH – COOH 

CHOHCOOH 

(b) Why is the boat conformation of 
cyclohexane less stable than the chair 
conformation ? 2 

11. (a) Define the following terms : 3 

(i) Racemic mixture 

(ii) Racemisation 

(iii) Resolution 

(b) Which is aromatic— cyclopentadienyl 
carbanion or cyclopentadienyl carbocation ? 
Give reason. 2 

12. (a) Define the terms (i) nucleophile and (ii) 
electrophile giving one example of each. 3 

(b) Write the structures of the tautomers for 
the following : 2 

(i) 2 3CH C CH
|
OH

= −   

(ii) 3 2 3 3

O
||

CH CH C C(CH )− − −   
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13. (a) Write the product of addition reaction of 
HBr to propene. What product will be 
formed when this reaction is done in the 
presence of peroxide ? 2 

(b) Write the product of ozonolysis of 

3 3CH C C CH− ≡ − . 1 

(c) How is cyclohexene prepared using Diels-
Alder reaction ? 2 

14. (a) Arrange the following carbocations in an 
decreasing order of their stability : 3 

2 2 2RCH , RCH CH CH , R CH
+ + +

− =   

Explain your answer. 

(b) Write one reaction each for the  
following : 2 

(i) Addition polymerisation 

(ii) Condensation polymerisation 
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      BCHCT-131 

foKku Lukrd (lkekU;) (ch- ,l&lh- th-) 

l=kkar ijh{kk 

fnlEcj] 2022 

ch-lh-,p-lh-Vh--131 % ijek.kq lajpuk] vkca/u] 

lkekU; dkcZfud jlk;u vkSj ,sfyiQSfVd gkbM ªksdkcZu 

le; % 2 ?k.Vs     vf/dre vad % 50 

uk sV % (i) bl iz'u&i=k ds nks Hkkx gSaA  

 (ii) Nk=kksa dks nksuksa Hkkxksa ds mÙkj nks vyx&vyx 

mÙkj&iqfLrdkvksa esa nsus gSaA nksuksa mÙkj& 

iqfLrdkvksa ij viuk vuqØekad] ikB~;Øe 

dksM vkSj Hkkx dk uke lkiQ&lkiQ fyf[k,A  

 (iii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA  
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 HkkxµI (vad % 25) 

uk sV % iz'u la- 1&7 esa ls fdUgha ik ¡p iz'uksa ds mÙkj 

nhft,A  

1- (d)  rjaxnS?;Z] 300 nmλ =  okys izdk'k ds fy, 

rjax la[;k] ν  vkSj vko`fÙk ifjdfyr dhft,A  

2 

([k)  larks"ktud O;kogkfjd iQyu D;k gksrk gS \ 

mfpr fp=k }kjk O;k[;k dhft,A 3 

2- (d)  4 d  d{kd esa mifLFkr fdlh bysDV ªkWu ds fy, 

eq[;] fnxa'kh vkSj pqacdh; DokaVe la[;kvksa ds 

eku Kkr dhft,A 3 

([k)  rRoksa La (ijek.kq la[;k 57) vkSj Sr (ijek.kq 

la[;k 38) ds bysDV ªkWfud foU;kl fyf[k,A 2 

3- (d)  bl rF; ds fy, mfpr dkj.k crkb, fd Ne+ 

vk;u dh rqyuk esa Li+

([k)  cksg~j ds fl¼kUr dh dksbZ rhu lhek,¡ crkb,A 3 

 vk;u dk cuuk vklku 

gksrk gSA 2 
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4- (d)  Li+ vkSj Be2+

([k)  izdk'k&fo|qr izHkko D;k gksrk gS \ vkbULVhu us 

bldh O;k[;k fdl izdkj dh \ 4 

 dh vk;fud f=kT;k,¡ Øe'k%  

60 p.m. vkSj 31 p.m. gSa tcfd os lebysDV ªkWuh 

gSaA dkj.k crkb,A 1 

5- (d)  d{kdksa esa bysDV ªkWuksa ds Hkjus ds gqaM ds fu;e 

dks fyf[k,A bldk dkj.k Hkh nhft,A 2 

([k)  O2

6- (d)  HCl esa gkbMªkstu ijek.kq ij 2.8 × 10

 v.kq dk v.kq d{kd foU;kl fyf[k, vkSj 

bldk vkca/ Øe ifjdfyr dhft,A 3 

–20 C 

vkos'k gS vkSj HCl dh vkca/ yackbZ  

127.5 p.m. gSA HCl dk f}/zqo vk?kw.kZ Cm vkSj 

fMckbZ ek=kdksa esa ifjdfyr dhft,A 2 
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([k)  VSEPR fl¼kUr ds mi;ksx }kjk IF5

7- (d)  ukbVªsV vk;u dh vuqukn lajpuk,¡ fyf[k,A 3 

 v.kq dh 

vkd`fr Kkr dhft,A 3 

([k)  nks py

 

 d{kdksa ds vfrO;kiu ls cus vkca/h vkSj 

vukca/h v.kq d{kdksa ds mfpr fp=k cukb,A 2 
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 HkkxµII (vad % 25) 

uk sV % iz'u la- 8&14 esa ls fdUgha ik ¡p iz'uksa ds mÙkj 

nhft,A  

8- (d)  czksUlVsM vEy vkSj {kkjd D;k gksrs gSa \ izR;sd 

dk ,d mnkgj.k nhft,A 3 

([k)  fuEufyf[kr ;kSfxdksa esa ls dkSu&lk T;kferh; 

leko;ork iznf'kZr dj ldrk gS \ 1 

(i) CHCl = CHCl 

(ii) CH2

(x)  fuEufyf[kr ;kSfxd dk Z/E foU;kl fu/kZfjr 

dhft, % 1 

 = CHCl 

3

5 2 3

CH OH
C C

H C OCH
=   
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9- (d)  uhps nh xbZ vfHkfØ;kvksa ds fy, izR;sd ds 

fy, vfHkfØ;k dk izdkj crkb, % 3 

 

(i)
2 2 3

(ii)
2 3 3

(iii) 2 2

CH X CH X CH
CH CHCH CH C CH

CH CH CH X

→ − −
= → ≡ −

= −→

 

([k)  LFkku vkSj  Ük`a[kyk leko;oksa ds fy, ,d&,d 

mnkgj.k nhft,A 2 

10- (d)  fuEufyf[kr ;kSfxdksa esa ls fdlds MkbLVhfj;ksej 

laHko gSa \ mu MkbLVhfj;ksejksa ds fiQ'kj iz{ksi 

fyf[k, % 3 

 (i) CH3

 (ii) COOH – CHOH – CHOH – COOH 

CHOHCOOH 

([k)  lkbDyksgsDlsu dh dqlhZ dkWUiQkWesZ'ku ls ukSdk 

dkWUiQkWesZ'ku de LFkk;h D;ksa gksrh gS \ 2 
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11- (d)  fuEufyf[kr inksa dks ifjHkkf"kr dhft, % 3 

 (i)  jslhfed feJ.k 

 (ii)  jslhehdj.k 

 (iii) foHksnu 

([k)  dkSu&lk ,sVkseSfVd gS& lkbDyksisUVkMkbbZukby 

dkcZ&½.kk;u ;k lkbDyksisUVkMkbbZukby 

dkcZ&/uk;u \ dkj.k crkb,A 2 

12- (d)  (i) ukfHkdLusgh vkSj (ii) bysDVªkWuLusgh inksa dh 

ifjHkk"kk nhft, vkSj mudk ,d&,d mnkgj.k 

nhft,A 3 

([k)  fuEufyf[kr ds pyko;oksa dh lajpuk,¡ fyf[k, % 

2 
 (i) 2 3CH C CH

|
OH

= −   

 (ii) 3 2 3 3

O
||

CH CH C C(CH )− − −   
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13- (d)  izksihu ij HBr dh ladyu vfHkfØ;k dk 

mRikn fyf[k,A ijkWDlkbM dh mifLFkfr esa bl 

vfHkfØ;k dk D;k mRikn cusxk \ 2 

([k)  3 3CH C C CH− ≡ −  ds vkstksuksfyfll ls 

izkIr mRikn fyf[k,A 1 

(x)  MhYl&,sYMj vfHkfØ;k ds mi;ksx }kjk 

lkbDyksgsDlhu dks fdl izdkj cuk;k tkrk gS \ 

2 

14- (d)  fuEufyf[kr dkcZ&/uk;uksa dks muds LFkkf;Ro 

ds ?kVrs Øe esa O;ofLFkr dhft, % 3 

2 2 2RCH , RCH CH CH , R CH
+ + +

− =  

 vius mÙkj dh O;k[;k dhft,A 

([k)  fuEufyf[kr izR;sd ds fy, ,d vfHkfØ;k 

fyf[k, % 2 

 (i) ladyu cgqydu 

 (ii) la?kuu cgqydu 
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