
 

A–217/BCHCT–131 P. T. O. 

No. of Printed Pages : 16 BCHCT–131 

BACHELOR OF SCIENCE 

(GENERAL) (BSCG/BSCM)  

Term-End Examination 

June, 2025 

BCHCT-131 : ATOMIC STRUCTURE AND 

BONDING, GENERAL ORGANIC CHEMISTRY 

AND ALIPHATIC HYDROCARBONS 

Time : 2 Hours  Maximum Marks : 50 

Note : (i) This question paper contains two 

Parts. 

 (ii) Students are required to answer both 

Parts in the separate answer book. 

Write your enrolment number, course 

code and part clearly on the two 

answer sheets. 

 (iii) Marks are indicated against each 

question. 
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 Part—A (Marks : 25) 

Note : Attempt any five questions. 

1. (a) State postulates of Bohr’s atomic 

theory.  4 

(b) Write the equation for Einstein’s theory 

of photoelectric effect. 1 

2. (a) Calculate the de-Broglie wavelength 

associated with an electron having mass 

319.109 10 kg  moving with a velocity 

of 6 12.190 10 ms . 2   

(b) State three applications of Schrödinger 

equation. 3 

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

2–
2O  is diamagnetic. 3 
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(b) Write Lewis structures of 4SF  and 2CO  

molecules. 2 

4. (a) Arrange the following isoelectric ions in 

increasing order of ionic radii. Also give 

reason of your answer : 3 

             
2 2 3O ,F , Na ,Mg ,Al       

(b) Explain why the electron affinity values 

of halogens are large and negative.  2 

5. (a) State and explain Pauli’s exclusion 

principle. 1 

(b) Write the electronic configuration of Cr 

and explain. (Atomic No. Cr = 24). 2 

(c) Write the hybridisation of each carbon 

atom in the following :  2  

     3 3CH C C CH    



 [ 4 ] BCHCT–131 

A–217/BCHCT–131 

6. (a) State the four quantum numbers that 

are assigned to an electron and write 

their significance.  4 

(b) Using VSEPR theory, predict the shape 

of 3NH .  1  

7. (a) Write two main contributing resonance 

structures of 3NH .  2 

(b) State Heisenberg’s uncertainty 

principle. 1 

(c) Draw the molecular orbitals formed by 

the combination of - xs p  atomic orbitals. 

Also name these orbitals. 2  

 Part—B (Marks : 25) 

Note : Attempt any five questions. 

8. (a) Which of the following compounds can 

exhibit geometrical isomerism ? 2 

(i) 2 5 2 5C H C CC H  

(ii) 2 5 2 5C H CH CHC H   

Write the structure of Z isomer of that 

compound. 
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(b) Define the following : 3 

(i) Plane polarised light 

(ii) Dextrorotation  

(iii) Resolution 

9. (a) Which of the following cycloalkanes has 

least angle strain ? Why ? 3 

(i) 

                                        

(ii) 

 

(iii) 

(b) Define octane number. Write the 

IUPAC name of alkane which has been 

assigned : 2 

(i) highest octane number 

(ii) highest cetane number 
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10. (a) Which alkene on ozonolysis will give 

acetone and ethyl methyl ketone ? 

Write the reaction and give IUPAC 

name of the alkene. 3 

(b) Explain why aniline is a weaker base 

than benzylamine. 2 

11. (a) Identify the following compounds as 

aromatic/not aromatic. Give reasons in 

each case : 3 

 

 

 

 

 

 

(b) Why is meso-tartaric acid optically 

inactive ? Explain. 2 
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12. (a) Assign the configuration as R or S to 

the following compounds after giving 

the priorities of the groups : 3 

 

 

 

 

 

 

 

 

(b) Write the products of the following 

reactions : 2 

(i) Hydration of propyne 

(ii) Reduction of propyne with 2H  in 

presence of Pd-C 4(BaSO ) .  

13. (a) Arrange the following acids in an 

increasing order of acidity and explain 

your answer : 3 

(i)  3 2CH CH COOH   



 [ 8 ] BCHCT–131 

A–217/BCHCT–131 

(ii)  2 2CH ClCH COOH   

(iii)  3CH COOHCH

|

Cl

 

(b) What are homolytic and heterolytic 

reactions ? Give one example of each. 2 

14. (a) Write stepwise mechanism of the 

following reaction : 3 

KOH(alc.)
3 2 2CH CH CH X   

3 2CH CH CH   

(b) Draw the chair and boat conformations 

of cyclohexane. Which of these is less 

stable and why ? 2 
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 BCHCT–131 

foKku Lukrd (lkekU;)  

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

l=kar ijh{kk  

twu] 2025 

ch-lh-,p-lh-Vh-&131 % ijek.kq lajpuk] 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 ijek.kq fl¼kar ds vfHkx`ghr fyf[k,A 4 

([k) izdk'k&fo|qr izHkko ds vkbULVhu ds fl¼kar dk 

lehdj.k fyf[k,A 1 

2- (d) 
6 12.190 10 ms  osx ls xfr dj jgs 

319.109 10 kg  æO;eku okys fdlh bysDVªkWu ds 

lkFk lac¼ ns&czkWXyh rjaxnS?;Z ifjdfyr dhft,A 2 

([k) Jks¥Mxj lehdj.k ds rhu vuqiz;ksx fyf[k,A 3 

3- (d) O;k[;k dhft, fd 2O
 vuqpqacdh; gS vkSj 

2
2O 

  

izfrpqacdh; gSA 3 

([k) 4SF  vkSj 2CO  v.kqvksa ds fy, yqbZl lajpuk,¡ 

fyf[k,A  2  
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4- (d) uhps fn, x, lebysDVªkWuh vk;uksa dks vk;fud 

f=T;kvksa ds c<+rs Øe esa O;ofLFkr dhft,A vius 

mÙkj ds fy, dkj.k Hkh crkb, % 3 

               
2 2 3O ,F , Na ,Mg ,Al       

([k) O;k[;k dhft, fd gSykstuksa ds bysDVªkWu ca/kqrk eku 

mPp vkSj ½.kkRed D;ksa gksrs gSaA 2 

5- (d) ikWmyh ds viotZu fl¼kar dks fyf[k, vkSj mldh 

O;k[;k dhft,A 1 

([k) Øksfe;e dk bysDVªkWfud foU;kl fyf[k, vkSj mldh 

O;k[;k dhft,A (Øksfe;e dh ijek.kq la[;k = 24 

gSA)   2 

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

fyf[k, %  2 

3 3CH C C CH    
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6- (d) fdlh bysDVªkWu dks nh tkus okyh pkj DokaVe 

la[;kvksa vkSj mudh lkFkZdrk ds ckjs esa fyf[k,A 4 

([k) VSEPR fl¼kar ds mi;ksx }kjk 3NH  dh vkÏfr 

dk vuqeku yxkb,A 1 

7- (d) 3NH  dh nks eq[; ;ksxnku nsus okyh vuqukn 

lajpukvksa dks fyf[k,A 2 

([k) gkbts+ucxZ ds vfuf'prrk fl¼kUr dks fyf[k,A 1 

(x) - xs p  ijek.kq d{kdksa ds la;kstu ls cus v.kq d{kdksa 

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

nhft,A  2 

 Hkkxµ[k (vad % 25) 

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

8- (d) fuEufyf[kr ;kSfxdksa esa ls dkSu&lk T;kferh; 

leko;ork izn£'kr dj ldrk gS \ 2 

(i) 2 5 2 5C H C CC H  

(ii) 2 5 2 5C H CH CHC H   

 ml ;kSfxd ds Z leko;o dh lajpuk fyf[k,A 
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([k) fuEufyf[kr dh ifjHkk"kk nhft, % 3 

(i) lery /kqzfor izdk'k 

(ii) nf{k.k /kqzo.k ?kw.kZu 

(iii) foHksnu 

9- (d) fuEufyf[kr lkbDyks,sYdsuksa esa ls fdlesa lcls de 

dks.k ruko gksrk gS \ D;kas \ 3 

(i) 

                                        

(ii) 

 

(iii) 

 

([k) vkWDVsu la[;k dh ifjHkk"kk nhft,A ml ,sYdsu dk 

vkbZ- ;w- ih- ,- lh- uke nhft, ftls % 2 

(i) lcls vf/kd vkWDVsu la[;k nh xbZ gSA 

(ii) lcls vf/kd lhVsu la[;k nh xbZ gSA 
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10- (d) dkSu&lh ,sYdhu vkst+ksuksfyfll djus ij ,slhVksu 

vkSj ,fFky esfFky dhVksu nsxh \ vfHkfØ;k fyf[k, 

vkSj ,sYdhu dk vkbZ- ;w- ih- ,- lh- uke  

nhft,A  3 

([k) O;k[;k dhft, fd ,sfuyhu csfUty,sehu ls nqcZy 

{kkjh; D;ksa gksrh gSA 2 

11- (d) fuEufyf[kr ;kSfxdksa dks ,sjkseSfVd vFkok ,sjkseSfVd 

ugha ds :i esa igpkfu,A izR;sd ds fy, dkj.k 

nhft, % 3 
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([k) eslks&VkVZfjd vEy /kqzo.k ?kw.kZd D;ksa ugha gksrk gS \ 

O;k[;k dhft,A 2 

12- (d) lewgksa dh vxzrk dk Øe nsus ds i'pkr~ fuEufyf[kr 

;kSfxdksa dk R ;k S ds :i esa foU;kl fu/kkZfjr 

dhft, %  3 

 

 

  

 

 

 

 

([k) fuEufyf[kr vfHkfØ;kvksa ds mRiknksa dks fyf[k, % 2 

(i) izksikbu dk ty;kstu 

(ii) Pd-C 4(BaSO )  dh mifLFkfr esa izksikbu 

dk 2H  ds lkFk vip;u  

13- (d) fuEufyf[kr vEyksa dks vEyrk ds c<+rs Øe esa 

O;ofLFkr dhft, vkSj vius mÙkj dh O;k[;k 

dhft, %  3 

(i)  3 2CH CH COOH   
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(ii)  2 2CH ClCH COOH   

(iii)  3CH COOHCH

|

Cl

 

([k) leka'kh fonyu vkSj fo"keka'kh fonyu vfHkfØ;k,¡ 

D;k gksrh gSa \ izR;sd dk ,d mnkgj.k nhft,A 2 

14- (d) fuEufyf[kr vfHkfØ;k ds fy, pj.kksa lfgr 

fØ;kfof/k fyf[k, % 3 

KOH
3 2 2CH CH CH X

,sYdksgkWyh
  

3 2CH CH CH   

([k) lkbDyksgSDlsu ds dqlhZ vkSj ukSdk dkWUQkWesZ'kukas dks 

vkjsf[kr dhft,A buesa ls dkSu&lk de LFkk;h gS 

vkSj D;ksa \ 2 

× × × × × 

 

 

 

 

 

 


