
 

A–422/BCHCT–131 P. T. O. 

No. of Printed Pages : 16 BCHCT–131 

BACHELOR OF SCIENCE (GENERAL) 

(MULTIDISCIPLINARY) (BSCG/BSCM)  

Term-End Examination 

December, 2025 

BCHCT-131 : ATOMIC STRUCTURE AND 

BONDING, GENERAL ORGANIC CHEMISTRY 

AND ALIPHATIC HYDROCARBONS 

Time : 2 Hours  Maximum Marks : 50 
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question. 
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 Part—A (Marks : 25) 

Note : Attempt any five questions. 

1. (a) State the limitations of Bohr’s theory. 4 

(b) What are matter waves ? 1 

2. (a) Calculate the de-Broglie’s wavelength 

associated with a bullet having mass 

32.2 10 kg  moving with a velocity of 

–130 ms . 2 

(b) (i) What is Laplacian operator ? 1 

(ii) What is Hamiltonian operators ? 1 

 Also give their significance. 1 

3. (a) Explain why +
2O  is paramagnetic and 

2+
2O  is diamagnetic. 3 

(b) Write Lewis structures of +
4NH  and 

2–
3CO .  2 
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4. (a) Define electron affinity. Write units 

used to measure it. 2 

(b) Arrange the following in the increasing 

order of ionisation energy : 3 

Be, B, N, O 

Also give reasons for your answer. 

5. (a) State Aufbau’s principle with  

example. 2 

(b) Write the electronic configuration of 

Copper (At. no. of Cu = 29). 1 

(c) Write the hybridisation of each carbon 

atom in the following : 2 

3 3H C – CH = CH – CH  

6. (a) Write the possible values of all the 

quantum numbers for all the electrons 

present in a 2p orbital. 4 
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(b) Using VSEPR theory, predict the shape 

of SF4.  1 

7. (a) Write the resonance structures of –
3NO   

ion.   3 

(b) Draw the molecular orbitals  

formed by the combination of s–s  

atomic orbitals. Also name these 

orbitals. 2 

 Part—B (Marks : 25) 

Note : Attempt any five questions. 

8. (a) Define Lewis acids. Which of the 

following are Lewis acids ? 2 

     
–

3 2 3 3 3 2 3CH CH , CH OCH , CH CH ,BF


 

(b) (i) Arrange the following groups in an 

ascending order of priority in 

assigning Z/E configuration : 2 



 [ 5 ] BCHCT–131 

A–422/BCHCT–131 P. T. O. 

      3 2, 3 3,– CH(CH ) – C(CH )  

2 2 3– CH –CH CH  

(ii) Draw the structure of isomer of 

3 3CH FC = CFCH  which has a 

higher dipole moment. 1 

9. (a) Explain with suitable structures as to 

why is allyl carbocation less stable than 

benzyl cation. 3 

(b) What do you understand by Anti-

Markownikoff’s addition ? Give one 

example of such a reaction. 2 

10. (a) Complete the following : 3 

 2–CO–e–
3CH COO  A  

dimerisation
B C  
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(b) Write the products of the following 

reactions : 2 

 

 

  

 

11. (a) Give one example each of the following 

with its structure : 3 

(i) A bicyclic aromatic compound 

(ii) A heterocyclic aromatic compound 

(iii) An aromatic compound containing 

14 electrons 

(b) What is Sabatier-Sanderen’s reaction ? 

Give one example. 2 

12. (a) What do you understand by the 

following ? 3 

 (i) Resolution 
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(ii) Laevorotatory compound 

(iii) Racemic mixture 

(b) Write the reactions for the following : 2 

(i) Products of ozonolysis of butyne-2 

(ii) Products of ozonolysis of butene-2 

13. (a) Draw and name the most stable  

and the least stable conformations of 

butane. 2 

(b) Define and give one example each of the 

following : 3 

(i) An electrophile 

(ii) A nucleophile 

(iii) A free radical 

14. (a) Which of the following will be the 

strongest acid and why ? 2 

3 3 2CCl COOH, CH CH COOH,  



 [ 8 ] BCHCT–131 

A–422/BCHCT–131 

2 CH ClCOOH  

(b) Complete the following reaction : 3 

       3 3 3Ph P + CH CH(X)CH    

6 5C H Li

(Ylide)
A B  

                                            



R
R

C = O

(Alkene)

C   
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 BCHCT–131 

foKku Lukrd (lkekU;) (cgqfo"k;d) 

(ch- ,l&lh- th-@ch- ,l-&lh- ,e-) 

l=kar ijh{kk  

fnlEcj] 2025 

ch-lh-,p-lh-Vh-&131 % ijek.kq lajpuk ,oa vkca/ku] 

lkekU; dkcZfud jlk;u vkSj ,SfyQSfVd gkbMªksdkcZu 

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

uksV % (i) bl iz'u&i= ds nks Hkkx gSaA 

 (ii) Nk=ksa 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 

lkQ&lkQ fyf[k,A 

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

uksV % fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

1- (d) cksg~j ds fl¼kar dh lhek,¡ nhft,A 4 

([k) æO; rjaxsa D;k gksrh gSa \ 1 

2- (d) fdlh 32.2 10 kg  æO;eku okyh xksyh] tks 

–130 ms  ds osx ls py jgh gks] ls lEcfU/kr 

nh&czkWXyh rjaxnS?;Z ifjdfyr dhft,A 2 

([k) (i) ykIykfl;u ladkjd D;k gS \  1 

 (ii) gSfeYVksfu;u ladkjd D;k gS \  1 

 mudh lkFkZdrk Hkh crkb,A 1 

3- (d) O;k[;k dhft, fd 
+
2O  vuqpqEcdh; gS vkSj 

2+
2O  

izfrpqEcdh; gS] D;ksa \ 3 

([k) 
+
4NH  vkSj 

2–
3CO  dh yqbZl lajpuk,¡ fyf[k,A 2 
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4- (d) bysDVªkWu ca/kqrk dks ifjHkkf"kr dhft,A bls ekius ds 

fy, iz;qDr ek=d fyf[k,A 2 

([k) fuEufyf[kr dks vk;uu ÅtkZ ds c<+rs Øe esa 

O;ofLFkr dhft, % 3 

Be, B, N, O 

vius mÙkj ds fy, dkj.k Hkh nhft,A  

5- (d) vkWQckÅ ds fl¼kUr dks mnkgj.k lfgr fyf[k,A 2 

([k) dkWij dk bysDVªkWfud foU;kl fyf[k,A (dkWij dh 

ijek.kq la[;k = 29 gSA) 1 

(x) fuEufyf[kr esas izR;sd dkcZu ijek.kq dk ladj.k 

crkb, %  2 

3 3H C – CH = CH – CH  

6- (d) 2p d{kd esa mifLFkr lHkh bysDVªkWuksa ds fy, lHkh 

DokaVe la[;kvksa ds laHko eku nhft,A 4 

([k) VSEPR fl¼kUr ds mi;ksx }kjk 4SF   dh vkÏfr 

dk vuqeku yxkb,A 1 
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7- (d) 
–
3NO  vk;u dh vuqukn lajpuk,¡ fyf[k,A 3 

([k) s–s ijek.kq d{kdksa ds la;kstu ls cus v.kq d{kdksa 

dks vkjsf[kr dhft,A bu d{kdksa ds uke Hkh 

crkb,A  2 

 Hkkxµ[k (vad % 25) 

uksV % fdUgha ik¡p iz'uksa ds mÙkj nhft,A 

8- (d) yqbZl vEyksas dh ifjHkk"kk nhft,A fuEufyf[kr esa ls 

dkSu&ls yqbZl vEy gSa \ 2 

      
–

3 2 3 3 3 2 3CH CH , CH OCH , CH CH ,BF


 

([k) (i) Z/E foU;kl fu/kkZj.k esa fuEufyf[kr lewgksa dks 

vxzrk ds c<+rs Øe esa O;ofLFkr dhft, % 2 

      3 2, 3 3,– CH(CH ) – C(CH )  

2 2 3– CH –CH CH  
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(ii) 3 3CH FC = CFCH  ds ml leko;o dh 

lajpuk vkjsf[kr dhft,] ftldk mPprj 

f}/kqzo vk?kw.kZ gksrk gSA 1 

9- (d) mfpr lajpukvksa ds lkFk O;k[;k dhft, fd ,fyy 

dkcZ&/kuk;u csfUt+y dkcZ&/kuk;u ls de LFkk;h 

D;ksa gksrk gS \ 3 

([k)izfr&ekdksZuhdkWQ+ ladyu ls vki  D;k le>rs  

gSa \ ,slh vfHkfØ;k dk ,d mnkgj.k nhft,A 2 

10- (d) fuEufyf[kr dks iw.kZ dhft, % 3 

 2–CO–e–
3CH COO  A  

B C
f}xr;hdj.k

  

([k) fuEufyf[kr vfHkfØ;kvksa ds mRikn fyf[k, % 2 
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11- (d) fuEufyf[kr izR;sd ds fy, mldh lajpuk ds lkFk 

,d mnkgj.k nhft, % 3 

(i) ,d f}pØh; ,sjkseSfVd ;kSfxd 

(ii) ,d fo"kepØh; ,sjkseSfVd ;kSfxd 

(iii) 14bysDVªkWuksa okyk ,d ,sjkseSfVd ;kSfxd 

([k) lkckR;s&ls.MsjsUl vfHkfØ;k D;k gksrh gS \ ,d 

mnkgj.k nhft,A 2 

12- (d) fuEufyf[kr ls vki D;k le>rs gSa \ 3 

(i) foHksnu 

(ii) oke /kqzo.k ?kw.kZd ;kSfxd 

(iii) jslfed feJ.k 

([k) fuEufyf[kr ds fy, vfHkfØ;k,¡ fyf[k, % 2 

(i) 2-C;wVkbu ds vkst+ksuksfyfll ds mRikn 

(ii) 2-C;wVhu ds vkst+ksuksfyfll ds mRikn 
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13- (d) C;wVsu ds lcls vf/kd LFkk;h vkSj lcls de LFkk;h 

dkWUQkWesZ'kuksa dks vkjsf[kr dhft, vkSj muds uke 

nhft,A  2 

([k) fuEufyf[kr dks ifjHkkf"kr dhft, vkSj ,d&,d 

mnkgj.k nhft, % 3 

(i) ,d bysDVªkWuLusgh 

(ii) ,d ukfHkdLusgh 

(iii) ,d eqDr ewyd 

14- (d) fuEufyf[kr esa ls dkSu&lk lcls vf/kd izcy vEy 

gksxk vkSj D;ksa \ 2 

3 3 2CCl COOH, CH CH COOH,  

2 CH ClCOOH  
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([k) fuEufyf[kr vfHkfØ;k dks iw.kZ dhft, % 3 

3 3 3Ph P + CH CH(X)CH 
 

6 5C H Li

( )
A B

bykbM

  

 



R
R

C = O

( )

C 
,sYdhu

  

 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 

 


