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BACHELOR OF SCIENCE  
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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/CHE–02 

foKku Lukrd  

(ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

jlk;u foKku 

lh-,p-bZ-&01 % ijek.kq vkSj v.kq 

,oa 

lh-,p-bZ-&02 % vdkcZfud jlk;u 

le; % 3 ?k.Vs   vf/kdre vad % 75  

funsZ'k %  

(i) tks Nk= lh-,p-bZ-&01 vkSj lh-,p-bZ-&02 nksuksa ds 

ikB~;Øeksa ds fy, iathÏr gSa] nksuksa iz'u&i=ksa ds mÙkj 

vyx&vyx mÙkj iqfLrdkvksa esa viuk vuqØekad] 

ikB~;Øe dksM rFkk ikB~;Øe uke lkQ&lkQ fy[kdj nsaA 

(ii) tks Nk= lh-,p-bZ-&01 vFkok lh-,p-bZ-&02 fdlh ,d ds 

fy, iathÏr gSa vius mlh iz'u&i= ds mÙkj] 

mÙkj&iqfLrdk esa viuk vuqØekad] ikB~;Øe dksM rFkk 

ikB~;Øe uke lkQ&lkQ fy[kdj nsaA  



 [ 3 ] CHE–01/CHE–02 

B–1723/CHE–01/CHE–02 P. T. O. 

      CHE–01 

BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

December, 2025 

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 Jsh    

 Avogadro’s number : 23
AN 6.022 10    

   8 13 10 msc  

 Mass of the electron :   319.1 10 kgem      

1. Answer any two parts : 1×2=2 

(a) Calculate the wavelength of light 

having frequency 1510  Hz. 
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(b) State the mathematical form of 

Einstein’s theory of photoelectric effect.  

(c) Identify the type of hybridization of 1C  

and 2C  : 

 1 2
3

O

||

H C OHC   

2. Answer any two parts : 2×2=4 

(a) Calculate the frequency of the radiation 

required to eject photoelectron from 

sodium metal surface with a kinetic 

energy of 204.0995 10 J  and having a 

threshold frequency of 144.61 10 Hz . 

(b) Complete the following nuclear 

reactions (any two) : 

(i) 41 40
91 18K Ar ........    

(ii) 88 87
35 35Br Br ........   

(iii)  70 70
33 32As Cl ........  

(iv)  90 90
38 39Sr Y ........  
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(c) Draw the radial part of the wave 

function for 1s and 3s orbital electrons 

of hydrogen atom. 

3. Answer any two parts : 3×2=6 

(a) Which of the following can exhibit 

optical activity and why ? 

(i) 

3

2

CH

|

Cl — —NHC

|

Br

 

(ii) 

2 5

3

6 5

C H

|

CH — OP

|

C H

   

(iii) 

COOH

|

H— —OHC

|

H— —OHC

|

COOH
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(b) The rate constant for decay of 51
24Cr is 

  7 12.89 10 s .  Calculate the half life of 

51
24Cr  in days. 

(c) Derive the Lewis’ formula of 4SF  and 

then apply VSEPR theory to predict its 

shape.  

4. Answer any two parts : 4×2=8 

(a) Write the electronic configurations of 

+Cu  and 2+Cu  ions. Comment on their 

magnetic behaviour and calculate their 

magnetic moments in B  units if 

possible. (Atomic number of Cu = 29)  

(b) (i) Write down the resonance 

structure of the 2SO  molecule.  

(ii) Draw the shape of the 5PCl  

molecule. 

(c) In the rotational spectrum of HCl 

molecule the wave number for 

rotational transition   J 1 J 2  is at 

42.36 1cm . Calculate the moment of 

inertia and bond length of the HCl 

molecule.  
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5. Answer any one part : 1×5=5 

(a) Draw the MO energy level diagram of 

oxygen molecule. Calculate its BO and 

comment on its magnetic behaviour. 5  

(b) (i) Electron affinity of carbon is  

–122 kJ 1mol  while that of 

nitrogen is + 9 kJ 1mol . Explain. 2 

(ii) Calculate the frequency of O–H 

bond if the force constant and 

reduced mass of the atom pair are 

770 1Nm  and 271.563 10 kg,  

respectively.  3 
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 CHE–01 

foKku Lukrd  

(ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

lh-,p-bZ-&01 % ijek.kq vkSj v.kq 

le; % 1 ?k.Vk   vf/kdre vad % 25  

uksV % (i) lHkh ik¡p iz'uksa ds mÙkj nhft,A 

 (ii) tgk¡ vko';d gks fuEufyf[kr vk¡dM+ksa dk mi;ksx 

dhft, %  

 Iykad fu;rkad % 
346.626 10 Jsh    

 vkoksxkæks la[;k % 
23 1

AN 6.022 10 mol   

 
  8 13 10 msc  

 bysDVªkWu dk æO;eku % 
  319.1 10 kgem  

1- fdUgha nks Hkkxksa ds mÙkj nhft, % 2”1=2 

(d) izdk'k ftldh vko`fÙk 
1510 Hz  gS] dh rjaxnS?;Z 

dk ifjdyu dhft,A 
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([k) vkbaLVhu ds izdk'k&fo|qr izHkko ds fl¼kUr ds 

xf.krh; :i dk mYys[k dhft,A 

(x) 
1C  vkSj 

2C  ds ladj.k dk izdkj igpkfu, % 

1 2
3

O

||

H C OHC    

2- fdUgha nks Hkkxksa ds mÙkj nhft, % 2”2=4 

(d) lksfM;e /kkrq dh lrg ls 
204.0995 10 J  dh 

xfrt ÅtkZ ls QksVksbysDVªkWu dks mRl£tr djus ij 

fofdj.k dh ftl vko`fÙk dh vko';drk gksxh] 

mldk ifjdyu dhft,A lksfM;e dh nsgyh vko`fÙk 

144.61 10 Hz  gSA 

([k) fuEufyf[kr ukfHkdh; vfHkfØ;kvksa dks iw.kZ dhft, 

(dksbZ nks) % 

(i) 41 40
91 18K Ar ........    

(ii) 88 87
35 35Br Br ........   

(iii)  70 70
33 32As Cl ........  

(iv)  90 90
38 39Sr Y ........  
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(x) gkbMªkstu ijek.kq ds 1s vkSj 3s d{kd bysDVªkWuksa ds 

fy, f=T;k rjax Qyu dk vkjs[k cukb,A 

3- fdUgha nks Hkkxksa ds mÙkj nhft, % 3”2=6 

(d) fuEufyf[kr esa ls dkSu&lk /kqzo.k ?kw.kZdrk n'kkZrk gS 

vkSj D;ksa \ 

(i) 

3

2

CH

|

Cl — —NHC

|

Br

 

(ii) 

2 5

3

6 5

C H

|

CH — OP

|

C H

   

(iii) 

COOH

|

H— —OHC

|

H— —OHC

|

COOH
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([k) 
51
24Cr  dk {k; nj fLFkjkad 

  7 12.89 10 s  gSA 

,d fnu esa 
51
24Cr  dh v¼Z&vk;q dh x.kuk 

dhft,A 

(x) 4SF  dk ywbZl dk lw= cukb, vkSj VSEPR 

fl¼kUr ds vk/kkj ij bldh vkÏfr dk iwokZuqeku 

dhft,A 

4- fdUgha nks Hkkxksa ds mÙkj nhft, % 4”2=8 

(d) 
+Cu  vkSj 

2+Cu  vk;uksa dk bysDVªkWfud foU;kl 

fyf[k,A buds pqacdh; O;ogkj ij fVIi.kh dhft, 

vkSj laHko gks] rks   ek=d esa pqacdh; vk?kw.kZ dk 

ifjdyu dhft,A (Cu dh ijek.kq la[;k = 29) 

([k) (i) 2SO  v.kq dh vuqukn lajpuk fyf[k,A 

(ii) 5PCl  v.kq dh vkÏfr cukb,A 

(x) HCl  v.kq ds ?kw.kZu LisDVªe esa   J 1 J 2  

?kw.kZu laØe.k dh rjax la[;k 42-36 
1cm
 gSA 

HCl  v.kq ds fy, tM+Ro vk?kw.kZ vkSj vkca/k yackbZ 

dh x.kuk dhft,A 
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5- fdlh ,d Hkkx dk mÙkj nhft, % 1×5=5 

(d) vkWDlhtu dk v.kq d{kd ÅtkZ Lrj vkjs[k cukb,A 

blds vkca/k Øe dk ifjdyu dhft, vkSj blds 

pqacdh; O;ogkj ij fVIi.kh dhft,A 5 

([k) (i) dkcZu dh bysDVªkWu ca/kqrk &122 fdykstwy 

eksy
&1

 gS] tcfd ukbVªkstu dh $9 fdykstwy 

eksy
&1 

gSA le>kb,A 2 

(ii) ;fn ijek.kq ;qXe dk cy fLFkjkad rFkk lekuhr 

æO;eku Øe'k% 770 U;wVu ehVj
&1

 rFkk 

271.563 10  fdyksxzke gS] rks O–H 

vkca/k dh vko`fÙk dk ifjdyu dhft,A 3 
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      CHE–02 

BACHELOR OF SCIENCE  

(B. Sc.)  

Term-End Examination 

December, 2025 

CHE-02 : INORGANIC CHEMISTRY 

Time : 2 Hours  Maximum Marks : 50 

Note : (i) Attempt any five questions.  

 (ii) All questions carry equal marks. 

1. Attempt any four parts : 4×2
 

 
=10 

(a) What principle/rule is violated in the 

following electronic configuration ?  

                     2 2 21 2 2 xs s p  

 State the principle/rule violated. 

(b) For the following pairs, indicate which 

one is larger in size (any two) : 

(i) K, +K   

(ii) Br, Br   

(iii) O, S 
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(c) Give one example each of an ionic 

hydride and a covalent hydride.  

(d) Define ionization energy. Which will 

have higher first ionization energy–Li 

or Na ? 

(e) Give two effects of hydrogen bonding. 

(f) Why are alkali metals not present in 

the free state in nature ? Explain. 

2. (a) Why are group 1 metals good reducing 

agents ? Explain. 3 

(b) Why are group 2 metals smaller in size  

than their group 1 counterparts ? Will 

they be harder or softer than group  

1 metals ? 3 

(c) What is a tri-centre electron pair bond ? 

Give an example of a compound 

displaying this type of bonding and 

draw its structure. 4 
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Or 

Discuss briefly the nature of oxides of 

group 13 elements in terms of their 

acid-base behaviour.  

3. (a) Why is 4CCl  not hydrolysed but 4SiCl  

readily hydrolysed ? Explain. 3 

(b) Why is nitrogen chemically less  

reactive ? Explain. 3 

(c) Write the names and draw structure of 

any two hybrides of nitrogen. 4 

Or 

What is nitrogen fixation ? Give two 

chemical methods of nitrogen fixation.  

4. (a) Why is oxygen diatomic and sulphur 

polyatomic at room temperature ? 

Explain. 3 

(b) Why is aluminium rendered passive on 

adding hot concentrated nitric acid ? 

Explain. 3 

(c) Highlight four similarities between 

boron and silicon. 4 
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Or 

Arrange the hydrides of group  

16 elements (O, S, Se, Te, Po) in the 

decreasing order of the following : 

(i) Acidity 

(ii) Hydrogen bonding 

(iii) Stability 

(iv) Reducing power 

5. (a) Define electronegativity. Which one of 

the following elements has the highest 

electronegativity in (i) and (ii) ? 3 

(i) Cl, Br, F, I 

(ii) O, S, C, Mg 

(b) How do you account for high boiling 

point and high viscosity of concentrated 

sulphuric acid ? What is the oxidation 

state of sulphur in sulphuric acid ? 3 
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(c) Write the names of the following oxo- 

acids of chlorine and arrange them in 

order of increasing acid strength : 4 

HOCl, HOCl 2O , HOCl 3O , HOClO 

Or 

Give the reactions of fluorine and 

chlorine with water and sodium 

hydroxide.   

6. (a) What are inter-halogen compounds ? 

Give the structures of any two of the 

following : 5 

(i) 3ClF   

(ii) 5BrF   

(iii) 7IF   

(b) Why do noble gases react only with 

oxygen and fluorine ? Predict the 

structures of any two of the following : 5 

(i) 4XeF  

(ii) 6XeF  

(iii) 4XeO  
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Or 

Explain the term ‘lanthanide 

contraction’ and give an important 

consequence of this.  

7. (a) Indicate the correct option (any five) : 5 

(i) Larger in size — Ca, Sc 

(ii) Coloured compound — 3 2TiCl ,TiO   

(iii) Displays variable   

  oxidation state — Fe, K 

(iv) More stable — 2+ 3Cr ,Cr    

(v) Inner transition   

   metal — Cu, Sm 

(vi) Liquid at room   

  temperature — Cd, Hg 

(b) Write down the IUPAC names of any 

two of the following : 3 

(i) 3 6 3[Cr(NH ) ]Cl  

(ii) 2 3 3[Co(H O) Br ] 

(iii) 2 4K [Ni(CN) ]  



 [ 19 ] CHE–01/CHE–02 

B–1723/CHE–01/CHE–02 P. T. O. 

(c) Determine the oxidation state and 

coordination number of Cu in the 

complex ion 2
3 4[Cu(NH ) ]  . 2  

8. (a) What is smelting ? Why is a flux added 

? Give an example of a flux.  5 

Or 

Why is it necessary to concentrate the 

ores before extracting the metal from 

them ? Mention any two methods of 

beneficiation (concentration) of ores.  

(b) Discuss briefly Zone refining or Mond’s 

process. 5 

Or 

Write a brief note on variable oxidation 

states of transition metals.  
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CHE–02 

foKku Lukrd  

(ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

lh-,p-bZ-&02 % vdkcZfud jlk;u 

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

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

 (ii) lHkh iz'uksa ds vad leku gSaA 

1- fdUgha pkj Hkkxksa ds mÙkj nhft, %  4”2
 

2

=10 

(d) fuEufyf[kr bysDVªkWfud foU;kl esa dkSu&ls fl¼kUr@ 

fu;e dk mYya?ku gksrk gS \  

2 2 21 2 2 xs s p  

ml fl¼kUr@fu;e dk dFku dhft,A 
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([k) fuEufyf[kr ;qXeksa esa izR;sd esa tks vkdkj esa cM+k gS] 

mldks bafxr dhft, (dksbZ nks) % 

(i) K, +K   

(ii) Br, Br   

(iii) O, S 

(x) vk;fud gkbMªkbM vkSj lgla;kstd gkbMªkbM dk 

,d&,d mnkgj.k nhft,A 

(?k) vk;uu ÅtkZ dh ifjHkk"kk nhft,A Li ;k Na esa ls 

fdldh izFke vk;uu ÅtkZ vf/kd gksxh \ 

(³) gkbMªkstu vkca/ku ds nks izHkkoksa dk mYys[k dhft,A 

(p) {kkjh; /kkrq,¡ izÏfr esa eqDr voLFkk esa D;ksa ugha 

ekStwn gksrh gSa \ Li"V dhft,A 

2- (d) lewg 1 dh /kkrq,¡ vPNh vipk;d D;ksa gksrh gSa \ 

Li"V dhft,A 3 
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([k) lewg 2 dh /kkrqvksa dk vkdkj lewg 1 dh laxr 

/kkrqvksa dh rqyuk esa NksVk D;ksa gksrk gS \ lewg 2 dh 

/kkrq,¡ lewg 1 dh laxr /kkrqvksa dh rqyuk esa dBksj 

gksaxh ;k eqyk;e \ 3 

(x) f=&dsUæh; bysDVªkWu ;qXe vkca/k D;k gksrk gS \ ,d 

,sls ;kSfxd] ftlesa f=&dsUæh; bysDVªkWu ;qXe vkca/k 

gks] dk mnkgj.k nhft, vkSj mldh lajpuk cukb,A 4 

vFkok 

vEy&{kkj O;ogkj ds lanHkZ esa lewg 13 ds rRoksa ds 

vkWDlkbMksa dh izÏfr dh la{ksi esa ppkZ dhft,A  

3- (d) 4CCl  dk ty vi?kVu D;ksa ugha gksrk gS] tcfd 

4SiCl  'kh?kzrk ls ty vi?kfVr gks tkrk gS \ Li"V 

dhft,A  3 

([k) ukbVªkstu dh jklk;fud vfHkfØ;k'khyrk de D;ksa 

gksrh gS \ Li"V dhft,A 3 

(x) ukbVªkstu ds fdUgha nks gkbMªkbMksa ds uke fyf[k, vkSj 

mudh lajpuk cukb,A 4 
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vFkok 

ukbVªkstu dk ;kSfxdhdj.k (fLFkjhdj.k) D;k gksrk  

gS \ ukbVªkstu ;kSfxdhdj.k dh nks jklk;fud 

fof/k;ksa dk mYys[k dhft,A  

4- (d) d{k rki ij vkWDlhtu f}ijek.kqd vkSj lYQj 

cgqijek.kqd D;ksa gksrk gS \ Li"V dhft,A 3 

([k) xeZ lkaæ ukbfVªd vEy feykus ij ,syqfefu;e 

fuf"Ø; D;ksa gks tkrk gS \ Li"V dhft,A 3 

(x) cksjkWu vkSj flfydkWu esa dksbZ pkj lekurk,¡ n'kkZb,A 

    4 

vFkok 

lewg 16 ds rRoksa (O, S, Se, Te, Po) ds 

gkbMªkbMksa dks fuEufyf[kr ds ?kVrs Øe esa O;ofLFkr 

dhft, % 

(i) vEydrk 

(ii) gkbMªkstu vkca/ku 

(iii) LFkkf;Ro 

(iv) vip;u {kerk 
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5- (d) fo|qr½.kkRedrk dh ifjHkk"kk nhft,A fuEufyf[kr 

(i) vkSj (ii) esa fn, rRoksa esa ls izR;sd esa fdldh 

fo|qr½.kkRedrk mPpre gksrh gS \ 3 

(i) Cl, Br, F, I 

(ii) O, S, C, Mg 

([k) lkaæ lY¶;wfjd vEy ds mPp DoFkukad vkSj mPp 

';kurk dk vki fdl izdkj lek/kku djsaxs \ 

lY¶;wfjd vEy esa lYQj dh mip;u voLFkk D;k 

gksrh gS \ 3 

(x) Dyksjhu ds fuEufyf[kr vkWDlks&vEyksa ds uke 

fyf[k, vkSj mUgsa vEy izcyrk ds c<+rs Øe esa  

O;ofLFkr dhft, % 4 

HOCl, HOCl 2O , HOCl 3O , HOClO 

vFkok 

ty vkSj lksfM;e gkbMªkWDlkbM ds lkFk ¶yqvksjhu 

vkSj Dyksjhu dh vfHkfØ;k,¡ nhft,A  
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6- (d) varjk&gSykstu ;kSfxd D;k gksrs gSa \ fuEufyf[kr esa 

ls fdUgha nks dh lajpuk cukb, % 5 

(i) 
3ClF   

(ii) BrF5  

(iii) 7IF   

([k) mRÏ"V xSlsa dsoy vkWDlhtu vkSj ¶yqvksjhu ds lkFk 

gh vfHkfØ;k D;ksa djrh gSa \ fuEufyf[kr esa ls 

fdUgha nks dh lajpuk dh izkxqfDr dhft, % 5 

(i) 4XeF   

(ii) 6XeF  

(iii) 4XeO  

vFkok 

^ySaFksukbM ladqpu* dk Li"Vhdj.k dhft,A bldk 

dksbZ egRoiw.kZ ifj.kke crkb,A  

7- (d) lgh fodYi dk p;u dhft, (dksbZ ik¡p) % 5 

(i) cM+k vkdkj — Ca, Sc 
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(ii) jaxhu ;kSfxd — 3 2TiCl ,TiO   

(iii) ifjorZuh; mip;u voLFkk   

  n'kkZrk gS — Fe, K 

(iv) vf/kd LFkk;h — 2+ 3Cr ,Cr    

(v) vkarj laØe.k rRo — Cu, Sm 

(vi) d{k rki ij æo — Cd, Hg 

([k) fuEufyf[kr eas ls fdUgha nks ds IUPAC uke 

fyf[k, %  3 

(i) 3 6 3[Cr(NH ) ]Cl  

(ii) 2 3 3[Co(H O) Br ] 

(iii) 2 4K [Ni(CN) ]  

(x) 
2

3 4[Cu(NH ) ] 
 ladqy vk;u esa Cu dh mip;u 

voLFkk vkSj leUo; la[;k dh x.kuk dhft,A 2 

8- (d) izxyu D;k gksrk gS \ blesa xkyd D;ksa feyk;k tkrk 

gS \ xkyd dk ,d mnkgj.k nhft,A 5 
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vFkok 

v;Ldksa ls /kkrqvksa dk fu"d"kZ.k djus ls igys 

v;Ldksa dk lkaæ.k djuk D;ksa vko';d gS \ 

v;Ldksa ds lkaæ.k djus dh dksbZ Hkh nks fof/k;k¡ 

crkb,A   

([k) {ks= ifj"dj.k vFkok ekW.M izØe dh la{ksi esa ppkZ 

dhft,A  5 

vFkok 

laØe.k /kkrqvksa dh ifjorZuh; mip;u voLFkkvksa 

ij laf{kIr fVIi.kh fyf[k,A  

× × × × × 

 

 

 

 

 

 

 


