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BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 2024 

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) Students 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=kkar ijh{kk 

fnlEcj] 2024 
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/dre vad % 75 

fun sZ'k % 

(i) tks Nk=k lh-,p-bZ--01 vkSj lh-,p-bZ--02 nksuksa 
ikB~;Øeksa ds fy, iathÑr gSa] nksuksa iz'u&i=kksa ds 
mÙkj vyx&vyx mÙkj iqfLrdkvksa eas viuk 
vuqØekad] ikB~;Øe dksM rFkk ikB~;Øe uke 
lkiQ&lkiQ fy[kdj nsaA  

(ii) tks Nk=k lh-,p-bZ--01 ;k lh-,p-bZ--02 fdlh ,d 
ds fy, iathÑr gSa vius mlh iz'u&i=k ds mÙkj] 
mÙkj&iqfLrdk esa viuk vuqØekad] ikB~;Øe dksM 
rFkk ikB~;Øe uke lkiQ&lkiQ fy[kdj nsaA   
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CHE–01 
BACHELOR OF SCIENCE (B. Sc.) 

Term-End Examination 

December, 2024 

CHEMISTRY 

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 : 

  Velocity of light, 8 12.998 10 msc −= ×  

  Mass of electron, 319.109 10 kgem −= ×  

  Planck’s constant,  346.626 10 Js−= ×h  

  Avogadro constant, 

                                         23 1
AN 6.022 10 mol−= ×  

1. Answer any two parts from the following : 
1×2=2 

(a) Write the mathematical statement of Beer-
Lambert’s law. 
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(b) Write the electronic configuration for 2+Mg  
ion. (Atomic number of Mg is 12). 

(c) Draw properly labelled diagram of 2
xp  

orbital. 

2. Answer any two parts from the following : 

2×2=4 

(a) Write resonance structures of sulphur 
dioxide. 

(b) Which of the following molecules can 
absorb in microwave region ? 

2NO ,  HF, 2O , 2Br   

(c) Name the different series of spectral lines 
exhibited in H atom spectrum. 

3. Answer any two parts from the following : 

2×3=6 

(a) Complete the following nuclear reactions : 

(i) → +235 231
92 90U Th ?  

(ii) 96 97
42 43Mo ? ? Tc+ → +    

(b) Corresponding to λ = 400 nm, calculate ,ν ν  
and E. 
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(c) Depict the hybridisation and structure of 

5PF  on the basis of valence bond theory. 

(Atomic no. of P = 15 and F = 9). 

4. Answer any two parts from the following : 

4×2=8 

(a) (i) Calculate the rate constant for the 

decay of 51
24Cr  in −1s  if its half life is 

27.72 days. 

(ii) Comment on the optical activity of the 

following molecules. Give reason for 
your answer : 

  (I)  

3

2 5

6 5

CH
|

C H OP
|
C H

− =   

  (II) 
3

3

COOH
|

CH C OH
|

CH C OH
|
COOH

− −

− −
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(b) Explain the following : 

(i) Ionic radius of H−  ion is greater than 
that of F−  ion.  

(ii) 3BF  is a Lewis acid. 

(c) (i) Draw molecular orbitals formed by the 
combination of x xp p−  and .y yp p−   

(ii) Calculate the bond order for CO 
molecule using MO theory.  

5. Answer any one of the following : 

(a) (i) How many normal vibration modes 
are possible in 2CO  and 2SO  ? 2 

(ii) The dipole moment and bond distance 
in HCl are 303.57 10 Cm−×  and  
127.5 pm, respectively. Calculate the 
percentage ionic character in HCl 
molecule if the magnitude of charges 
on both atoms is 301.602 10 C.−×  3  

(b) (i) Calculate for O–H bond, the frequency 
and the wave number in 1cm−  unit, if 
the force constant and reduced mass of 
the atom pair are −1770 Nm  and 

271.563 10 kg,−×  respectively. 3 
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(ii) If the lowest wave number absorption 
line in the rotational spectrum of HF 
is at 141.11cm ,−  find out the value of 

the rotational constant (B) in −1m  
unit. Which are the two energy levels 
involved for this transition ? 2 
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      CHE–01 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2024 

jlk;u foKku 

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

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

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

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

mi;ksx dhft, % 

  izdk'k dk osx] 8 12.998 10 msc −= ×  

  bysDVªkWu dk Hkkj] 319.109 10 kgem −= ×  

  Iykad dk fLFkjkad] 346.626 10 Js−= ×h  

  voksxknzks fu;rkad] 23 1
AN 6.022 10 mol−= ×  

1- fuEufyf[kr esa ls fdUgha n k s iz'uksa ds mÙkj nhft, % 

1×2=2 

(d)  ch;j&ySEcVZ ds fu;e dk mYys[k dhft,A 
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([k)  2+Mg  vk;u dk bysDVªkWfud foU;kl fyf[k,A 

(Mg dh ijek.kq la[;k 12 gSA) 

(x)  2
xp  d{kd dk mfpr <ax ls ukekafdr vkjs[k 

cukb,A 

2- fuEufyf[kr esa ls fdUgha n k s iz'uksa ds mÙkj nhft, % 
2×2=4 

(d)  lYiQj MkbvkWDlkbM dh vuqukn lajpuk,¡ 

fyf[k,A 

([k)  fuEufyf[kr esa ls dkSu&ls v.kq lw{e rjax {ks=k 

esa vo'kks"k.k djsaxs \ 

 2NO ,  HF, 2O , 2Br   

(x)  H ijek.kq ds LisDVªe esa iznf'kZr fofHkUu  

LisDVªeh js[kkvksa ds uke fyf[k,A 

3- fuEufyf[kr esa ls fdUgha n k s iz'uksa ds mÙkj nhft, % 
2×3=6 

(d)  fuEufyf[kr ukfHkdh; vfHkfØ;kvksa dks iw.kZ 

dhft, % 

 (i) → +235 231
92 90U Th ?  

 (ii) 96 97
42 43Mo ? ? Tc+ → +    
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([k)  λ = 400 nm  ds vuq:i ,ν  ν  vkSj E dk 

ifjdyu dhft,A 

(x)  la;kstdrk vkca/ fl¼kUr ds vk/kj ij 5PF  

ds ladj.k vkSj lajpuk dk fp=k.k dhft,A  

(P vkSj F dh ijek.kq la[;k,¡ Øe'k% 15 vkSj 

9 gSa)A 

4- fuEufyf[kr esa ls fdUgha nks iz'uksa ds mÙkj nhft, % 

4×2=8 

(d)  (i) ;fn 51
24Cr  dk v¼Z vk;q dky 27-72 fnu 

gS] rks nj fLFkjkad dk ifjdyu −1s  esa 

dhft,A 

 (ii) fuEufyf[kr v.kqvksa dh /qzo.k ?kw.kZdrk ij 

fVIi.kh dhft,A vius mÙkj ds fy, dkj.k 

le>kb, % 

  (I)  

3

2 5

6 5

CH
|

C H OP
|
C H

− =   
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  (II) 
3

3

COOH
|

CH C OH
|

CH C OH
|
COOH

− −

− −

   

([k)  fuEufyf[kr dh O;k[;k dhft, % 

 (i) H−  vk;u dh vk;fud f=kT;k F−  vk;u 

ls vf/d gSA  

 (ii) 3BF  ,d yqbZl vEy gSA 

(x)  (i) x xp p−  rFkk y yp p−  ds la;kstu ls izkIr 

v.kq d{kdksa dk fp=k.k dhft,A 

 (ii) MO fl¼kUr dk mi;ksx djds CO v.kq 

ds fy, vkca/ Øe dk ifjdyu dhft,A 

5- fuEufyf[kr esa ls fdlh ,d iz'u dk mÙkj nhft, % 

(d)  (i) 2CO  vkSj 2SO  ds fy, fdrus daiu dh 

lkekU; fo/kvksa dh lEHkkouk gS \ 2 
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 (ii) HCl dk f}/qzo vk?kw.kZ rFkk vkca/ yackbZ 

Øe'k% 303.57 10 Cm−×  rFkk 127-5 pm 

gSaA ;fn nksuksa ijek.kqvksa ij vkos'k 
301.602 10 C−×  gS] rks HCl v.kq esa 

izfr'kr vk;fud y{k.k dk ifjdyu 

dhft,A 3 

([k)  (i) O–H vkca/ ds fy, vkof̀Ùk vkSj rjax 

la[;k 1cm−  ek=kd esa ifjdfyr dhft,] 

;fn cy fLFkjkad vkSj lekuhr nzO;eku 

Øe'k% 1770Nm−  vkSj 271.563 10 kg−×  

gSaA  3 

 (ii) ;fn HF ds ?kw.kZu LisDVªe esa fuEure rjax 

la[;k vo'kks"k.k js[kk 141.11cm−  ij gS] 

rks ?kw.kZu fLFkjkad (B) dk eku −1m  ek=kd 

esa Kkr dhft,A bl laØe.k esa dkSu&ls nks 

ÅtkZ Lrj lfEefyr gSa \ 2 
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      CHE–02 

BACHELOR OF SCIENCE (B. Sc.) 
Term-End Examination 

December, 2024 

CHEMISTRY 
CHE-02 : INORGANIC CHEMISTRY 

Time : 2 Hours     Maximum Marks : 50 

Note : Answer any five questions from the 

following. 

1. (a) State the modern periodic law. Write any 
three reasons for which Mendeleev got the 
credit in stating his periodic law. 5 

(b) What is effective nuclear charge ? 
Calculate the effective nuclear charge for 
an electron in N and K atoms. 5 

2. (a) Explain why the ionisation energy of O 
becomes less than that of N although the 
I.E. of the elements increases across a 
period.  5 

(b) Differentiate between intermolecular and 
intramolecular hydrogen bonding with the 
help of an example for each type. 5 



 [ 14 ] CHE–01/CHE–02 

B–1417/CHE–01/CHE–02   

3. (a) Giving reasons, explain the trends of 
melting points and boiling points in alkali 
metals. 5 

(b) Why is the hydride bridge in beryllium 
hydride polymer considered to be electron 
deficient but not the halide bridge in 
beryllium chloride polymer ? 5 

4. (a) Write any five uses of aluminium and its 
compounds. 5 

(b) What is ‘inert pair effect’ ? How does it 
explain the sharp increase of covalent 
radius from C to Si and then a gradual 
increase in the group ? 5 

5. (a) Explain, why : 5 
(i) ammonia acts as a Lewis base ? 
(ii) hydrazine is unstable ? 

(b) Why ice has a lower density as compared to 
that of 2H O ? Explain giving the structure 
for both of these. 5 

6. (a) What are Clathrates ? Why does the 
tendency to form clathrates increase down 
the group ? 5 

(b) Describe in brief the catalytic properties of 
transition metals. Write two examples of 
the reactions along with the catalyst used 
in these reactions. 5 
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7. (a) Explain any one type of structural 
isomerism and any one type of 
stereoisomerism in coordination 
compounds. 5 

(b) Write short notes on any two of the 
following : 5 
(i) Ortho and Para-hydrogen 
(ii) Interhalogen compounds 
(iii) Pyrometallurgy 
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      CHE–02 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2024 
jlk;u foKku 

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

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

uk sV % fuEufyf[kr esa ls fdUgha ik ¡p iz'uksa ds mÙkj 

nhft,A  

1- (d)  vk/qfud vkorZ fu;e dk dFku dhft,A dksbZ 

rhu dkj.k crkb,] ftudh otg ls es.MyhiQ 

dks muds vkorZ fu;e ds dFku dk Js; feykA 

5 

([k)  izHkkoh ukfHkdh; vkos'k D;k gksrk gS \ 

ukbVªkstu vkSj iksVSf'k;e ijek.kqvksa ds ,d cká 

bysDVªkWu ds fy, izHkkoh ukfHkdh; vkos'k dh 

x.kuk dhft,A 5 
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2- (d)  ;|fi vkorZ ds ikj rRoksa dh vk;uu ÅtkZ esa 

o`f¼ gksrh gS] ysfdu vkWDlhtu dh vk;uu 

ÅtkZ ukbVªkstu dh vk;uu ÅtkZ ls de gksrh 

gS] Li"Vhdj.k dhft,A 5 

([k)  varjk&v.kqd gkbMªkstu vkca/u vkSj var%v.kqd 

gkbMªkstu vkca/u eas mnkgj.k nsdj varj Li"V 

dhft,A 5 

3- (d)  {kkj /krqvksa ds xyukad vkSj DoFkukadksa esa 

ifjorZu dh izo`fÙk dk dkj.k nsdj Li"Vhdj.k 

dhft,A 5 

([k)  csfjfy;e gkbMªkbM ikWyhej esa fLFkr gkbMªkbM 

lsrq dks bysDVªkWu U;wu le>k tkrk gS] tcfd 

csfjfy;e DyksjkbM ikWyhej esa fLFkr DyksjkbM 

dks bysDVªkWu U;wu ugha ekuk tkrk gS] D;ksa \ 5 



 [ 18 ] CHE–01/CHE–02 

B–1417/CHE–01/CHE–02   

4- (d)  ,syqfefu;e vkSj mlds ;kSfxdksa ds dksbZ Hkh 

ik¡p mi;ksx fyf[k,A 5 

([k)  ^vfØ; ;qXe izHkko* D;k gksrk gS \ blds 

vk/kj ij dkcZu dh vis{kk flfydkWu dh 

lgla;ksth f=kT;k esa rsth ls o`f¼ vkSj mlds 

ckn lewg esa FkksM+h&FkksM+h o`f¼ dh fdl izdkj 

O;k[;k dh tk ldrh gS \ 5 

5- (d)  Li"V dhft,] D;ksa % 5 

 (i) veksfu;k ,d yqbZl {kkjd dh rjg dk;Z 

djrh gS \ 

 (ii) gkbMªkthu vLFkk;h gksrh gS \ 

([k)  ty dh rqyuk esa ciQZ dk ?kuRo fuEurj D;ksa 

gksrk gS \ bu nksuksa dh lajpuk cukdj bldk 

Li"Vhdj.k dhft,A 5 
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6- (d)  DySFkzsV D;k gksrs gSa \ lewg esa uhps dh vksj 

c<+us ij DySFkzsV cukus dh izo`fÙk eas o`f¼ D;ksa 

gksrh gS \ 5 

([k)  laØe.k /krqvksa ds mRizsjd xq.k/eks± dk la{ksi eas 

o.kZu dhft,A nks jklk;fud vfHkfØ;kvksa ds 

muesa iz;qDr gksus okys mRizsjdksa ds lkFk mnkgj.k 

nhft,A 5 

7- (d)  leUo; ;kSfxdksa esa lajpukRed leko;ork ds 

fdlh ,d izdkj vkSj f=kfoe leko;ork ds 

fdlh ,d izdkj dk Li"Vhdj.k dhft,A 5 

([k)  fuEufyf[kr esa ls fdUgha nks ij laf{kIr 

fVIif.k;k¡ fyf[k, % 5 

 (i)  vkWFkksZ vkSj iSjk&gkbMªkstu 
 (ii)  varjk&gSykstu ;kSfxd 

 (iii) rki&/krqdeZ 

 

 

 

 
× × × × × × × 


