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BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 
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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  

twu] 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  
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      CHE–01 

BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

June, 2025 

CHE-01 : ATOMS AND MOLECULES 

Time : 1 Hour  Maximum Marks : 25 

Note : Answer all the five questions. 

 Use the following data wherever required : 

 Planck’s constant : 346.626 10 Jsh    

 Velocity of light : 8 12.998 10 msc    

 Mass of electron : 319.109 10 kgm    

 Avogadro constant : 23
AN 6.022 10 

 

1mol      

1. Answer any two parts : 2×1=2 

(a) Write the expression for calculating the 

magnetic moment. 
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(b) Give one example of an optically active 

compound. 

(c) Give one example each for polar and 

non-polar compound. 

2. Answer any two parts : 2×2=4 

(a) Draw the Born-Haber’s cycle of NaCl. 

(b) Predict the shape of 5PF  using VSEPR 

theory. 

(c) Which of the following two will absorb 

at higher wavelength in UV-Visible 

region ? Explain :  

3 2 2CH CH CH CH    

or 

2 2CH CH CH CH      

3. Answer any two parts : 2×3=6 

(a) Calculate the radius of the first Bohr 

orbit for hydrogen atom.  

           
12 2 1 2

0( 8.854 10 C N m )       

(b) How many normal modes of vibration 

do you expect for 2CO  and 3CHCl  

molecules ?  
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(c) State the following : 

(i) Hund’s rule 

(ii) Pauli’s exclusion principle 

4. Answer any two parts : 2×4=8 

(a) (i) Identify the type of hybridisation 

for each of the carbon atoms in 

acetone.  

(ii) Write resonance structure of 

carbonate ion. 

(b) What is meant by the following ? 

(i) Mass defect 

(ii) Binding energy  

(c) (i) Calculate the de-Broglie 

wavelength associated with an 

electron moving with the velocity of 

1/10th the velocity of light.  

(ii) Which will have larger radius – +Li  

ion or H  ions ? Give reason.  

5. Answer any one part : 5 

(a) Draw the MO energy level diagram of 

2O .  Based on the this diagram, predict 
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the bond order of 2O  and 2
2O .  Which of 

these is more stable and paramagnetic 

in nature ? Explain. 

(b) The lowest wave number absorption 

line in the rotational spectrum of HCl is 

at 21.18 1cm . 

Answer the following questions : 

(i) Express the lowest wave number in 

terms of frequency. 

(ii) What are the two energy levels 

involved for this transition ? 

(iii) What is the value of the rotational 

constant (B) ? 

(iv) Calculate the moment of inertia 

and bond length of HCl molecule, if 

its reduced mass is 271.627 10  

kg. 
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 CHE–01 

foKku Lukrd  

(ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2025 

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

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

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

 tgk¡ vko';d gks fuEufyf[kr vk¡dM+ksa dk mi;ksx dhft, %  

 Iykad fu;rkad % 
346.626 10 Jsh    

 izdk'k dk osx % 
8 12.998 10 msc    

 bysDVªkWu dk æO;eku % 
319.109 10 kgm    

 ,oksxsnzks fu;rkad % 
23 1

AN 6.022 10 mol   

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

(d) pqacdh; vk?kw.kZ ds ifjdyu ds fy, O;atd 

fyf[k,A 
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([k) /kqzo.k ?kw.kZd ;kSfxd dk ,d mnkgj.k nhft,A 

(x) /kqzoh; vkSj v/kqzoh ;kSfxdksa dk ,d&,d mnkgj.k 

nhft,A 

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

(d) lksfM;e DyksjkbM (NaCl) ds fy, cksuZ&gScj pØ 

fpf=r dhft,A 

([k) VSEPR fl¼kUr ds vk/kkj ij 5PF  dh vkÏfr 

dk iwokZuqeku dhft,A 

(x) fuEufyf[kr nks esa ls dkSu&ls UV-Vis {ks= esa mPp 

rjaxnS?;Z ij vo'kksf"kr gksxk \ le>kb, % 

3 2 2CH CH CH CH    

;k 

2 2CH CH CH CH      

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

(d) gkbMªkstu ijek.kq dh izFke cksg~j d{kd dh f=T;k 

dk ifjdyu dhft,A 

              

12 2 1 2
0( 8.854 10 C N m )      
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([k) 2CO  vkSj 3CHCl  v.kqvksa eas vki fdruh lkekU; 

daiu fo/kkvksa dh vk'kk djrs gSa \ 

(x) fuEufyf[kr dk mYys[k dhft, % 

(i) gq.M dk fu;e 

(ii) ikmyh dk viotZu fl¼kUr 

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

(d) (i) ,lhVksu esa izR;sd dkcZu ijek.kq ladj.k ds 

izdkj dh igpku dhft,A 

(ii) dkcksZusV vk;u dh vuquknh lajpuk fyf[k,A 

([k) fuEufyf[kr ls vkidk D;k rkRi;Z gS \ 

(i) æO;eku {kfr 

(ii) ca/ku ÅtkZ 

(x) (i) ,d bysDVªkWu dh ns&czkWXyh rjaxnS?;Z dk 

ifjdyu dhft, tcfd bysDVªkWu dk osx 

izdk'k ds osx dk 1@10ok¡ fgLlk gSA 

(ii) +Li  ;k H
 vk;uksa esa ls fdldh f=T;k 

vf/kd gksxh \ dkj.k nhft,A 
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5- fdlh ,d Hkkx dk mÙkj nhft, % 5 

(d) 2O  ds v.kq d{kd ÅtkZ Lrj dk vkjs[k cukb,A 

bl vkjs[k ds vk/kkj ij] 2O  vkSj 
2
2O 

 ds vkca/k 

Øeksa dk iwokZuqeku dhft,A izÏfr esa buesa ls 

dkSu&lk vf/kd LFkk;h gS vkSj dkSu&lk vuqpqacdh; 

gS \ le>kb,A 

([k) HCl ds ?kw.kZu LisDVªe esa fuEure rjax la[;k 

vo'kks"k.k js[kk 21-18
1cm
 ij gSA 

fuEufyf[kr iz'ukas ds mÙkj nhft, % 

(i) fuEure rjax la[;k dks vko`fÙk ds inksa esa 

O;Dr dhft,A 

(ii) bl laØe.k eas dkSu&ls nks ÅtkZ Lrj lfEefyr 

gSa \ 

(iii) ?kw.kZu fLFkjkad (B) dk eku D;k gS \ 

(iv) HCl ds fy, tM+Ro vk?kw.kZ vkSj vkca/k yackbZ 

dk ifjdyu dhft,] ;fn bldk lekuhr 

æO;eku 
271.627 10 kg  gSA 
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      CHE–02 

BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

June, 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 31 2s s  ? State the rule/principle. 

(b) For the following pairs, indicate which 

is larger in size (any two) : 

(i) Na, +Na   

(ii) Cl, Cl   

(iii) C, Si 
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(c) Define ionization energy. Why is the 

second ionization energy higher than 

the first ionization energy ? Explain.  

(d) Why is 2H O  a liquid and 2H S  a gas at 

room temperature ? Explain. 

(e) Why are alkali metals strong reducing 

agents ? Explain. 

2. (a) Explain why group 1 metals form ionic 

compounds, are softer and have lower 

melting points than group 2 metals. 3 

(b) Which is the most abundant metallic 

element in the earth’s crust ? Name an 

important ore of this metal and an 

important use of this metal. 3 

(c) Why is 3BCl  a gas and 3AlCl  a dimeric 

solid at room temperature ? Draw the 

structure of dimer of 3AlCl . 4 
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Or 

Draw the structure of diborane 

molecule and state briefly the main 

difference between the terminal B-H 

bonds and bridging B-H bonds present 

in it.   4 

3. (a) Why is 2CO  a gas and 2SiO  a high 

melting solid ? Explain. 3 

(b) Draw the Lewis structure of ammonia. 

Will it act as Lewis acid or Lewis base ? 

Give reason.  3 

(c) Write one reaction each showing 

oxidising and reducing properties of 

nitrous acid 2(HNO ) . What is the 

oxidation state of nitrogen in 2HNO  ? 4   

4. (a) Describe the anomalous behaviour of 

oxygen giving three examples. 3 

(b) Which one has lower density–ice or 

water ? Explain. 3 

(c) Categorise the following compounds as 

oxidising and reducing agents : 4 

           GeO, 2PbO , 2SnCl ,  4PbCl    
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Or 

Name any four types of silicates based 

on their structure and complexity.  4 

5. (a) Define electron affinity. Why is the 

electron affinity of nitrogen lower than 

its neighbouring elements oxygen and 

carbon ? Explain. 3 

(b) Why is 2OF  referred to as oxygen 

fluoride and 2Cl O  as chlorine oxide ? 

Draw the structure of 2Cl O . 3 

(c) Write the names of any two of the 

following oxo acids and find the oxidation 

number of the halogen in each : 4 

(i) HOCl 

(ii) HOClO 

(iii) HOBr 2O  

(iv) 3HOIO  
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Or 

Why do transition metals exhibit 

variable oxidation state ? What are the 

highest and lowest oxidation states of 

manganese ? 4 

6. (a) Account for the hybridization of X and 

the geometry of any two of the following 

types of interhalogen compounds : 5 

(i) 3XY   

(ii) 5XY   

(iii) 7XY   

(b) Why does xenon form compounds only 

with oxygen and fluorine ? What is the 

structure of 2XeF ? 5 

Or 

Why is the separation of lanthanides so 

difficult ? List three important methods 

used for separation of lanthanides.  
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7. (a) Indicate the correct option (any four) : 4 

(i) Soft metal ................ . 

[Cadmium (Cd), Calcium (Ca)] 

(ii) Coloured compound ................ . 

4(CuSO ,  4ZnSO )  

(iii) Inner transition metal ................ . 

(Chromium, Cerium) 

(iv) Displays variable oxidation state 

................ . (Sodium, Vanadium) 

(v)  Diamagnetic ................ . 

[ 2
4[Ni(CN) ] ,  2

4[NiCl ]  ]  

(b) Determine the coordination number and 

oxidation state of the transition metal 

ion in any two of the following : 4 

(i) 4
6[Fe(CN) ]    

(ii) 2
4[CuF ]    

(iii) 3 2 2[Pt(NH ) Cl ]   
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(c) Give any two types of structural 

isomerism in coordination compounds. 2 

8. (a) Discuss calcination and roasting giving 

one example of each. 5 

(b) What are the criteria of selection of a 

good reducing agent for extraction of 

metals ? What reducing agent is used to 

reduce iron oxide ? 5 

Or 

Discuss the contact process for the 

manufacture of sulphuric acid. 5 
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CHE–02 

foKku Lukrd  

(ch- ,l&lh-) 

l=kar ijh{kk  

twu] 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
1

2

=10 

(d) 
2 31 2s s  bysDVªkWfud foU;kl esa dkSu&ls fl¼kUr@ 

fu;e dk mYya?ku gksrk gS \ ml fl¼kUr@fu;e dk 

dFku dhft,A 

([k) fuEufyf[kr ;qXeksa esa tks vkdkj esa cM+k gS] mldh 

igpku dhft, (dksbZ nks) % 

(i) Na, +Na   
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(ii) Cl, Cl   

(iii) C, Si 

(x) vk;uu ÅtkZ dks ifjHkkf"kr dhft,A izFke vk;uu 

ÅtkZ dh rqyuk esa f}rh; vk;uu ÅtkZ mPprj D;ksa 

gksrh gS \ Li"V dhft,A 

(?k) d{k rki ij 2H O  æo vkSj 2H S  xSl D;ksa gksrh  

gS \ Li"V dhft,A 

(³) {kkj /kkrq,¡ izcy vipk;d D;ksa gksrh gSa \ Li"V 

dhft,A 

2- (d) Li"V dhft, dh lewg 1 dh /kkrq,¡ vk;fud ;kSfxd 

D;ksa cukrh gSa vkSj ;s lewg 2 dh /kkrqvksa dh rqyuk esa 

eqyk;e D;ksa gksrh gSa rFkk budk xyukad fuEurj D;ksa 

gksrk gSA  3 

([k) dkSu&lk /kkfRod rRo HkwiiZVh esa lcls vf/kd 

cgqy@izpqj gksrk gS \ bl /kkfRod rRo ds ,d 

egRoiw.kZ v;Ld dk uke fyf[k, vkSj bldk ,d 

egRoiw.kZ mi;ksx crkb,A 3 
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(x) d{k rki ij 3BCl  ,d xSl vkSj 3AlCl  ,d 

f}ydh Bksl D;ksa gksrk gS\ 3AlCl  ds f}yd dh 

lajpuk cukb,A 4 

vFkok 

Mkbcksjsu v.kq dh lajpuk cukb, vkSj blesa mifLFkr 

V£euy B–H vkca/kksa rFkk lsrq B–H vkca/kksa esa D;k 

izeq[k varj gS] la{ksi esa crkb,A  4 

3- (d) 2CO  ,d xSl vkSj 2SiO  ,d mPp xyukad okyk 

Bksl D;ksa gksrk gS \ Li"V dhft,A 3 

([k) veksfu;k dh yqbZl lajpuk cukb,A D;k ;g ,d 

yqbZl vEy vFkok ,d yqbZl {kkjd dh rjg O;ogkj 

djsxk \ dkj.k crkb,A 3  

(x) ukbVªl vEy 2(HNO )  ds vkWDlhdkjd vkSj 

vipk;d xq.kksa dks n'kkZus ds fy, izR;sd dh 

,d&,d vfHkfØ;k fyf[k,A 2HNO  esa ukbVªkstu 

dh vkWDlhdj.k voLFkk D;k gS \ 4 
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4- (d) rhu mnkgj.k nsdj vkWDlhtu ds vlaxr O;ogkj dk 

o.kZu dhft,A 3 

([k) fdldk ?kuRo fuEu@de gksrk gSµcQZ ;k ty  

dk \ Li"V dhft,A 3 

(x) fuEufyf[kr ;kSfxdksa dk vkWDlhdkjd vkSj 

vipk;d ds :i esa oxhZdj.k dhft, % 4 

         GeO, 2PbO , 2SnCl ,  4PbCl    

vFkok 

lajpuk vkSj tfVyrk ds vk/kkj ij fdUgha pkj izdkj 

ds flfydsVksa ds uke fyf[k,A 4 

5- (d) bysDVªkWu ca/kqrk dks ifjHkkf"kr dhft,A ukbVªkstu dh 

bysDVªkWu ca/kqrk blds iM+kslh rRo dkcZu vkSj 

vkWDlhtu dh bysDVªkWu ca/kqrk ls fuEu@de D;ksa gksrh 

gS \ Li"V dhft,A 3 

([k) 2OF  dks vkWDlhtu ¶yqvksjkbM vkSj 2Cl O  dks 

Dyksjhu vkWDlkbM D;ksa dgk tkrk gS \ 2Cl O  dh 

lajpuk cukb,A 3 
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(x) fuEufyf[kr eas ls fdUgha nks vkWDlks vEyksa ds uke 

fyf[k, vkSj muesa gSykstu dh vkWDlhdj.k la[;k 

Kkr dhft, % 4 

(i) HOCl 

(ii) HOClO 

(iii) HOBr 2O  

(iv) 3HOIO  

vFkok 

laØe.k /kkrq,¡ ifjorZuh; mip;u voLFkk,¡ D;ksa 

n'kkZrh gSa \ eSaXkuht+ dh mPpre ,oa fuEure 

mip;u voLFkk crkb,A 4 

6- (d) fuEufyf[kr izdkj ds varjkgSykstu ;kSfxdksa esa ls 

fdUgha nks ;kSfxdksa eas X ds ladj.k vkSj ;kSfxdksa dh 

T;kfefr dk lek/kku dhft, % 5 

(i) 3XY   

(ii) 5XY   

(iii) 7XY   
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([k) t+hukWu dsoy vkWDlhtu vkSj ¶yqvksjhu ds lkFk 

feydj gh ;kSfxd D;ksa cukrh gS \ 2XeF  dh 

lajpuk D;k gksrh gS \ 5 

vFkok 

ySaFksukbMksa dk i`FkDdj.k cgqr dfBu D;ksa gksrk gS \ 

ySaFksukbMksa ds i`FkDdj.k dh rhsu izeq[k fof/k;ksa dh 

lwph cukb,A 

7- (d) lgh fodYi dk p;u dhft, (dksbZ pkj) % 4 

(i) uje /kkrq 
-----------------

A 

    [dSMfe;e (Cd)] dSfY'k;e (Ca)] 

(ii) jaxhu ;kSfxd 
-----------------

A 

    ( 4CuSO ,  4ZnSO ) 

(iii) vkarjlaØe.k /kkrq 
-----------------

A 

    [Øksfe;e (Cr)] lhfj;e (Ce)] 

(iv) ifjorZuh; mip;u voLFkk izn£'kr djrk gS  

-----------------

A 

  [lksfM;e (Na)] osusfM;e (V)] 

(v) izfrpqacdh; 
-----------------

A 

[ 2
4[Ni(CN) ] ,  2

4[NiCl ]  ] 
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([k) fuEufyf[kr eas ls fdUgha nks eas laØe.k /kkrq vk;u 

dh leUo; la[;k vkSj mip;u voLFkk dh x.kuk 

dhft, %  4 

(i) 4
6[Fe(CN) ]    

(ii) 2
4[CuF ]    

(iii) 3 2 2[Pt(NH ) Cl ]   

(x) leUo; ;kSfxdksa eas fdUgha nks izdkj dh lajpukRed 

leko;ork ds uke fyf[k,A 2 

8- (d) izR;sd dk ,d mnkgj.k nsdj fuLrkiu vkSj HktZu 

dh ppkZ dhft,A 5 

([k) /kkrqvksa ds fu"d"kZ.k ds fy, ,d mÙke vipk;d 

p;u djus ds fy, D;k ekinaM gksrs gSa \ vk;ju 

vkWDlkbM ds vip;u ds fy, fdl vipk;d dk 

mi;ksx fd;k tkrk gS \ 5 

vFkok 

lY¶;wfjd vEy ds mRiknu ds laidZ izØe dh ppkZ 

dhft,A  5 

× × × × × 


