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CHE–001/CHE–002 

BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

June, 2026 

CHEMISTRY 

CHE-001 : ATOMS AND MOLECULES 

AND 

CHE-002 : 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] 2026 

jlk;u foKku 

lh-,p-bZ-&001 % ijek.kq vkSj v.kq 

,oa 

lh-,p-bZ-&002 % 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–001 

BACHELOR OF SCIENCE (B. SC.)  

Term-End Examination 

June, 2026 

CHE-001 : 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 13 10 msc  

 Mass of electron :   319.1 10 kgem  

 Avogadro number :   23
AN 6.020 10

 

1mol      

1. Answer any two parts from the following : 

     2×1=2 

(a) Calculate the wave number of light 

having frequency 1015 Hz. 
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(b) If l = 2, what are possible values of ml ? 

(c) Identify the type of hybridization of  

the carbon atoms in the following 

compound : 

CH3—CH3 

2. Answer any two parts from the following : 

2×2=4 

 (a) Calculate the wavelength of light (in 

nm) required to eject a photo-electron at 

a velocity of 9 × 1015 ms–1 from sodium 

metal surface having a threshold 

frequency of 4.61 × 1014 Hz. 

 (b) Name the naturally occurring 

fissionable nuclide and write the 

nuclear reaction when it is hit by a slow 

moving neutron. 

 (c) Explain briefly Pauli’s Exclusion 

Principle. 

3. Answer any two parts from the following : 

 2×3=6 

 (a) Which of the following can exhibit 

optical activity and why ? 
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  (i) 

3CH

|
Br — C — Cl

|

H

 

  (ii) 

3CH

|
H — C — OH

|
COOH

 

  (iii) 

3

2

3

CH

|
Br — C — NH

|

CH

 

 (b) Calculate the age of a piece of wood for 

which the ratio of 
14 12
6 6

C/ C  is 0.5 times 

that of a living plant. 

  Given : k = 1.212 × 10–4 year–1. 

 (c) Derive the Lewis formula of ClF3 and 

then apply VSPER theory to predict its 

shape. 
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4. Answer any two parts from the following : 

 2×4=8 

 (a) In the rotational spectrum of HF 

molecule, the wave number for 

rotational transition J = 0  J= 1 is 

at 41.11 cm–1. 

  Calculate the moment of inertia and 

bond length of HF molecule. 

 (b) Write the electronic configuration of 

Ni2+ ion. Comment on its magnetic 

behaviour and calculate its magnetic 

moment in µB units (Atomic no. of Ni = 

28). 

 (c) (i) Calculate the radius of first Bohr 

orbit of hydrogen atom. 

  (ii) Draw the shape of SF6 molecule. 

5. Answer any one part from the following :  

 (a) Draw the MO energy level diagram of 

NO molecule. Calculate its BO and 

comment on its magnetic behaviour. 5 
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 (b) (i) The absorbance of the solution of 

an organic dye having a conc. of 

132 mg cm–3 is found to be 0.465. If 

the absorbance of the same dye  

is 0.501. Calculate its 

concentration. 3 

  (ii) Identify the following molecules as 

polar or non-polar : 2 

                        CH3Cl and CCl4 
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 CHE–001 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2026 

lh-,p-bZ-&001 % 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 13 10 msc  

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

 vkoksxknzks fu;rkad % 
  23 1

AN 6.020 10 mol  

1- fuEufyf[kr esa ls fdUgha nks Hkkxksa ds mÙkj nhft, % 2”1=2 

(d) izdk'k ftldh vko`fÙk 1015 Hz gS mlds fy, rjax 

la[;k dk ifjdyu dhft,A 

([k) ;fn l = 2, ml ds D;k laHko eku gksrs gSa \ 
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(x) fuEufyf[kr ;kSfxd esa dkcZu v.kq ds ladj.k ds 

izdkj igpkfu, % 

CH3—CH3 

2- fuEufyf[kr esa ls fdUgha nks Hkkxksa ds mÙkj nhft, % 2”2=4 

(d) lksfM;e /kkrq dh lrg ls 9 × 1015 ms–1
 ds osx 

ls QksVks&bysDVªkWu mRlftZr djus ds fy, izdk'k ds 

rjaxnS?;Z (nm esa) dk ifjdyu dhft,A lksfM;e 

dh nsgyh vko`fÙk 4.61 × 1014 Hz gSA 

([k) LokHkkfod :Ik ls izkIr fo[kaMuh; U;wDykbM dk uke 

nhft, vkSj ukfHkdh; vfHkfØ;k fyf[k, tc ;g 

fdlh de xfr ds U;wVªkWu ls Vdjkrk gSA 

(x) ikWyh viotZu fl¼kar dh O;k[;k dhft,A 

3- fuEufyf[kr esa ls fdUgha nks Hkkxksa ds mÙkj nhft, % 2”3=6 

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

gS \ 

  (i) 

3CH

|
Br — C — Cl

|

H
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  (ii) 

3CH

|
H — C — OH

|

COOH

 

  (iii) 

3

2

3

CH

|
Br — C — NH

|

CH

 

([k) ,d ydM+h ds VqdM+s dh vk;q dk ifjdyu dhft, 

ftlesa 
14 12
6 6

C/ C  dk vuqikr fdlh ltho ikS/ks ls 

0-5 xquk gSA  

 (fn;k x;k gS % k = 1.212 × 10–4 o"kZ
–1

)
 

(x) ClF3 dk yqbl lw= cukb, vkSj VSPER fl¼kar 

ls bldh vkÏfr dk iwokZuqeku dhft,A 

4- fuEufyf[kr esa ls fdUgha nks Hkkxksa ds mÙkj nhft, % 2×4=8 

 (d) HF ds ?kw.kZd LisDVªe esa J = 0  J = 1 laØe.k 

dh rjax la[;k 41.11 cm3 gSA HF ds fy, tM+Ro 

vk?kw.kZ vkSj vkca/k yEckbZ dk ifjdyu dhft,A 
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 ([k) Ni2+ vk;u ds bysDVªkWfud foU;kl dks fyf[k,A 

blds pqEcdh; O;ogkj ij fVIi.kh dhft, vkSj µB 

ek=d esa pqEcdh; vk?kw.kZ dk ifjdyu dhft,A 

(Ni dh ijek.kq la[;k = 28) 

 (x) (i) gkbMªkstu dh izFke cksj d{kk dh f=T;k dh 

x.kuk dhft,A 

  (ii) SF6 v.kq dh vkÏfr cukb,A 

5. fuEufyf[kr esa ls fdlh ,d Hkkx dk mÙkj nhft, % 

 (d) NO v.kq dk v.kq d{kd ÅtkZ Lrj vkjs[k cukb,A 

blds vkca/k Øe dk ifjdyu dhft, vkSj 

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

 ([k) (i) 132 mg cm–3 lkaærk dk ,d dkcZfud 

jatd dk foy;u 0.465 vopw"k.kkad n'kkZrk 

gSA ;fn blh jatd dk vopw"k.kkad 0.501 gS] 

rks bldh lkaærk dk ifjdyu dhft,A 3 

  (ii) fuEufyf[kr v.kqvksa dks /kqzoh; ;k v/kqzoh; ds 

rkSj ij igpkfu, % 2 

          CH3Cl vkSj CCl4 
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      CHE–002 

BACHELOR OF SCIENCE (B. SC.)  

Term-End Examination 

June, 2026 

CHE-002 : INORGANIC CHEMISTRY 

Time : 2 Hours  Maximum Marks : 50 

Note : (i) Attempt any five questions.  

 (ii) All questions carry equal marks. 

1. Attempt any ten parts : 10×1=10 

(i) What is the formula of heavy water ? 

(ii) Which is longer in size — Cl– or Cl ? 

(iii) Which is more electropositive—Na or  

K ? 

(iv) Which is less soluble in water—BaSO4 

or MgSO4 ? 

(v) What is the oxidation state of Cr in 

K2CrO4 ? 

(vi) Name the non-metal of group 13. 
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(vii) Which oxide of carbon is isoelectronic 

with N2 ? 

(viii) Write the electronic configuration of 

Cu (Atomic number 29). 

(ix) Which of these does not form a 

pentahalide—N or P ? 

(x) Identify the halogen X in XF7. 

(xi) Is C2H2 an ionic or covalent hydride ? 

(xii) Which principle/rule is violated in the 

configuration : 1s2 2s2 2px
2 ? 

(xiii) Identify the isomerism  

in [Co(NH3)5Br]SO4 and  

[Co(NH3)5SO4]Br. 

(xiv) Of which metal is hamatite an ore ? 

2. (a) Why is the second ionization energy of 

Na higher than that of Mg ? Among the 

elements Li, K, Ca, S, Ne which one has 

the lowest and which one has the 

highest first ionization energy ? 3 
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 (b) What are the two types of hydrogen 

bonding ? What is the effect of hydrogen 

bonding on the properties of H2O, HF, 

NH3 ?  3 

 (c) Why are Group 2 metals smaller in size, 

harder and have higher melting points 

in comparison to Group 1 metals ? 4 

Or 

  Why do Group 2 metals form more 

complexes than group 1 metals ? What 

are the usual coordination numbers for 

Be2+ and Mg2+ ? What is the reason for 

this difference ? 

3. (a) What is the general formula of the oxide 

of an element of Group 13 ? What is the 

trend in acidic/basic behaviour of these 

oxides down the group ? 3 

 (b) Indicate which silicon compound is used 

as :   3 

  (i) Dehydrating agent 

  (ii) Cation exchanger 

  (iii) Thermal insulator 
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 (c) What are the two main allotropes of 

carbon ? Explain why one is hard and 

an insulator and the other soft and a 

conductor of electricity. 4 

Or 

  Draw the structure of diborane and 

indicate the two centre electron pair 

bonds and three centre electron pair 

bonds. Give the difference between 

these two types of bonds. 

4. (a) Draw the structure of ammonia. Will it 

act as a Lewis acid or Lewis base ? Give 

reasons. 3 

 (b) What are the two main oxides of 

phosphorus ? What is the oxidation 

state of phosphorus in them ? 3 

 (c) Give the reactions involved in the 

manufacture of nitric acid by Ostwald’s 

process. What is aqua regia ? 4 
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Or 

  Why does oxygen exist as a diatomic 

molecule and sulphur a polyatomic 

molecule ? Why does oxygen not 

generally show positive oxidation  

state ?  Give an example of a compound 

where oxygen shows positive oxidation 

state. 

5. (a) Arrange the hydrides of Group 16 

elements in decreasing order of : 3 

  (i) Acidity 

  (ii) Hydrogen bonding 

  (iii) Stability 

 (b) Identify the halogen having : 3 

  (i) Highest electronegativity value 

  (ii) Solid at room temperature 

  (iii) Liquid at room temperature 

 (c) Name the four oxo acids of chlorine. 

Write their formulae and calculate the 

oxidation state of Cl in each. 4 
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Or 

  Account for the hybridization of X and 

the geometry of any two of the following 

interhalogen compounds :  

  (i) XY3 

  (ii) XY5 

  (iii) XY7 

6. (a) Why do noble gases react only with 

fluorine and oxygen ? Give the shape of 

XeF4 on the basis of VSEPR theory. 3 

 (b) Which of the following will be oxidizing 

agent or reducing agent ?  3 

  (i) 
2

4CrO  

  (ii) Cu+ 

  (iii) 

4MnO  

 (c) Discuss the ways in which the  

actinides resemble their lanthanides 

congeners. 4 
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Or 

  Determine the coordination member 

and oxidation state of the central metal 

in any two of the following : 

  (i) [Fe(CN)6]
3–

 

  (ii) [Cu(en)2]
2+

 

  (iii) [NiCl4]
2–

 

7. (a) Indicate the correct choice (any  

three) :  3 

  (i) Coloured compound  

    (CuSO4, ZnSO4) 

  (ii) Shows variable oxidation state  

(K, V) 

  (iii) Inner transition metal (Ce/Cd) 

  (iv) Ambidentate ligand (Cl–/SCN–)  

 (b) Write the IUPAC names of any two of 

the following : 3 

  (i) [Co(NH3)6]Br3 

  (ii) [K3[Al(Ox)3] 

  (iii) [Pt(Py)4] [PtCl4] 
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 (c) [Pt(NH3)2Cl2] displays geometrical 

isomerism. What is the geometry of the 

complex and the hybridization of Pt ? 

Draw the isomers. 4 

Or 

  What are the criteria of selection of a 

good reducing agent for extraction of 

metals ? 

8. Write short notes on any two of the  

following :  2×5=10 

 (a) Calcination and Roasting of ores 

 (b) Types of structural isomerism in 

coordination compounds (only types and 

one example of each) 

 (c) Various methods of refining of crude 

metals (no details) 

 (d) Catalytic properties of transition metals 

and their compounds 
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CHE–002 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2026 

lh-,p-bZ-&002 % 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 nl Hkkxksa ds mÙkj nhft, %  10”1=10 

(i) Hkkjh ty dk D;k lw= gS \ 

(ii) fdldk cM+k vkdkj gS % Cl– vFkok Cl \ 

(iii) dkSu vf/kd fo|qr /kukRed gSµNa vFkok K \  

(iv) ty esa dkSu de foys; gSµBaSO4 vFkok  

MgSO4 \ 

(v) K2CrO4 esa Cr dh vkWDlhdj.k voLFkk D;k 

gS \ 
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(vi) lewg 13 esa v/kkrq dk uke fyf[k,A 

(vii) dkcZu dk dkSu&lk vkWDlkbM N2 ds lkFk 

lebysDVªkWuh gS \ 

(viii) Cu (ijek.kq Øekad 29) dk bysDVªkWfud foU;kl 

fyf[k,A 

(ix) buesa ls dkSu isUVkgSykbM ugha cukrk gSµN vFkok 

P \ 

(x) XF7 esa gSykstu X dks igpkfu,A 

(xi) D;k C2H2 ,d ½.kk;uh ;k lgla;kstd gkbMªkbM 

gS \ 

(xii) 1s22s22px
2 foU;kl esa dkSu&ls fl¼kar@fu;e dk 

ikyu ugha gksrk gS \ 

(xiii) [Co(NH3)5Br]SO4 vkSj  

[Co(NH3)5SO4]Br esa leko;ork igpkfu;sA 

(xiv) gSesVkbV fdl /kkrq dk v;Ld gS \ 

2- (d) Na dh nwljh vk;uu ÅtkZ Mg vf/kd D;ksa gksrh  

gS \ Li, K, Ca, S, Ne fdl ,d dh fuEure 

vkSj fdl ,d dh vf/kdre izFke vk;uu ÅtkZ 

gksxh \  3 
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 ([k) nks izdkj ds gkbMªkstu vkca/k D;k gSa \ H2O, HF, 

NH3 ds xq.k/keks± ij gkbMªkstu vkca/k dk D;k izHkko 

iM+rk gS \ 3 

 (x) lewg 1 dh /kkrqvksa dh rqyuk esa lewg 2 dh /kkrqvksa 

dk vkdkj NksVk] dBksj vkSj xyukad mPp D;ksa gksrs 

gSa \   4 

vFkok 

  lewg 1 dh /kkrqvksa dh vis{kk lewg 2 dh /kkrq,¡ 

vf/kd ladqy D;ksa cukrh gSa \ Be2+ rFkk Mg2+ gsrq 

D;k lkekU;r% leUo; la[;k,¡ gSa \ bl varj dk 

dkj.k D;k gS \ 

3- (d) lewg 13 ds ,d rRo ds vkWDlkbM dk lw= D;k  

gS \ bu vkWDlbMksa ds vEyh;@{kkjh; O;ogkj esa 

lewg esa uhps rd D;k izo`fÙk jgsxh \ 3 

 ([k) n'kkZb, dkSu&lk flfydu ;kSfxd iz;ksx esa ykrs  

gSa    3 

  (i) futZyu deZd ds rSj  

  (ii) /kuk;u fofue; ds rkSj ij 

  (iii) Å"ekjks/kd ds rkSj ij \ 
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 (x) dkcZu ds nks izeq[k vij:Ik D;k gSa \ le>kb,] D;ksa 

buesa ls ,d dBksj vkSj fo|qrjks/kh vkSj nwljk eqyk;e 

vkSj fo|qr~ pkyd gS \ 4 

vFkok 

  Mkbcksjsu dh lajpuk cukb, vkSj nks dsUæh; bysDVªkWu 

;qXe vkca/k vkSj rhu dsUæh; bysDVªkWu ;qXe vkca/k 

n'kkbZ,A bu nks izdkj ds vkca/kksa ds chp varj 

crkb;sA 

4- (d) veksfu;k dh lajpuk cukb,A D;k ;g yqbZl vEy 

;k yqbZl {kkjd dh rjg O;ogkj djsxk \ 3 

 ([k) QkWLQksjl ds nks izeq[k vkWDlkbM D;k gSa \ buesa P 

dh vkWDlhdj.k voLFkk D;k gksrh gS \ 3 

 (x) ukbfVªd vEy ds vksLVokYM fof/k }kjk fofuekZ.k  

esa iz;qDr vfHkfØ;k dks nhft,A ,Dok jsft;k  

D;k gS \  4 

vFkok 

  vkWDlhtu D;ksa f}ijek.kq v.kq dh rjg vkSj lYQj 

cgqijek.kq v.kq dh rjg D;ksa fo|eku jgrs gSa \ 

vkWDlhtu lkekU;r% /kukRed vkWDlhdj.k voLFkk 

D;ksa ugha n'kkZrh gS \ ,d ;kSfxd dk mnkgj.k nhft, 

tgk¡ vkWDlhtu /kukRed vkWDlhdj.k voLFkk n'kkZrh 

gksA 
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5- (d) lewg 16 ds rRoksa ds gkbMªkbMksa dks fuEufyf[kr ds 

fy, ?kVrs Øe esa vofLFkr dhft, % 3 

(i) vEyrk 

(ii) gkbMªkstu vkca/k 

(iii) LFkkf;Ro 

([k) gSykstu dks igpkfu, % 3 

  (i) ftldh vf/kdre fo|qr ½.kkRedrk gS] 

  (ii) tks d{k rki ij Bksl gS] 

  (iii) tks d{k rki ij æo gSA  

 (x) Dyksjhu ds pkj vkWDlks vEyksa ds uke fyf[k,] muds 

lw= fyf[k, vkSj izR;sd esa Cl dh vkWDlhdj.k 

voLFkk dh x.kuk dhft,A 4 

vFkok 

  fdUgha nks varjk gSykstu ;kSfxdksa esa X ds ladj.k 

vkSj T;kfefr dk Li"Vhdj.k dhft, %  

  (i) XY3 

  (ii) XY5 

  (iii) XY7 
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6- (d) mRÏ"V xSlsa D;k flQZ vkWDlhtu vkSj ¶yqvksjhu ls 

vfHkfØ;k djrh gSa \ VSEPR fl¼kUr ds vk/kkj 

ij XeF4 dh vkÏfr nhft,A 3 

 ([k) fuEufyf[kr eas ls dkSu vkWDlhdj.k deZd vkSj dkSu 

vipk;h deZd gS \ 3 

  (i) 
2

4CrO  

  (ii) Cu+ 

  (iii) 

4MnO  

 (x) ,sfDVukbM vius ltkr ySaFksukbMksa ls fdl izdkj 

feyrs&tqyrs gSa \ 4 

vFkok 

  fuEufyf[kr esa ls fdUgha nks dh dsUæh; /kkrq esa 

leUo; la[;k vkSj vkWDlhdj.k voLFkk Kkr  

dhft, % 

  (i) [Fe(CN)6]
3–

 

  (ii) [Cu(en)2]
2+

 

  (iii) [NiCl4]
2–

 

7- (d) lgh pquko dhft, (dksbZ rhu) % 3 

  (i) jaxhu ;kSfxd (CuSO4/ZnSO4) 

  (ii) ifjorhZ vkWDlhdj.k voLFkk n'kkZrk gS (K/V) 

  (iii) varj&laØe.k rRo (Ce/Cd) 

  (iv) vHk;narh layXuh (Cl–/SCN–) 
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 ([k) fdUgha nks ds IUPAC uke fyf[k, % 3 

  (i) [Co(NH3)6]Br3 

  (ii) [K3[Al(OX)3] 

  (iii) [Pt(Py)4] [PtCl4] 

 (x) [Pt(NH3)2Cl2] T;kferh; leko;rk n'kkZrk gSA 

ladqy dh T;kferh vkSj Pt dk ladj.k D;k gS \ 

leko;o dh lajpuk cukb,A 4 

vFkok 

  /kkrqvksa ds fu"d"kZ.k ds fy, mÙke mipk;d ds 

dkSu&ls ekinaM gksrs gSa \ 

8- fuEufyf[kr esa ls fdUgha nks ij laf{kIr fVIi.kh fyf[k, % 

    2×5=10 

 (d) v;Ld dk fuLrkiu vkSj HktZu 

 ([k) leUo;u ;kSfxdksa esa lajpukRed leko;ork ds 

izdkj (dsoy izdkj vkSj izR;sd dk ,d mnkgj.k 

nhft,) 

 (x) vifj"Ïr /kkrq ds ifj"dj.k dh fofHkUu fof/k;k¡ 

(foLrkj ls ugha) 

 (?k) laØe.k /kkrq vkSj muds ;kSfxdksa ds mRizsjdh xq.k/keZA 

× × × × × 


