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

December, 2020 
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=kkar ijh{kk] fnlEcj 2020 
jlk;u foKku 

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

,oa 

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

Time : 3 Hours     Maximum Marks : 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, 2020 

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. 

 (iii) Velocity of light c = 3 × 108 ms–1. 

1. Answer any two parts : 2×1=2 

(a) What are the S. I. units of moment of 

inertia ? 

(b) Write the electronic configuration of Cr 

(Atomic No. = 24). 

(c) If 2n = , what are the possible values of l ? 
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2. Answer any two parts : 2×2=4 

(a) Calculate the frequency of light of 

wavelength, λ  equal to 570 nm. 

(b) Find the half life of a radioactive material 

whose rate constant is 0.14 year–1. 

(c) Show that the wave number of transition 

from =J 1  to ′ =J 2  level is given by 

→ =ν 1 2 4B .   

3. Answer any two parts : 2×3=6 

(a) Identify the type of hybridization for each 

C atom in the following molecules : 

3 2H C CH CH− =  

2 2H C C CH= =   

(b) Calculate the force constant for carbon 

monoxide, if this compound absorbs at 

2.143 × 105 m–1 and its reduced mass is  

1.39 × 10–26 kg. 

(c) Predict the shape of NH3 on the basis of 

VSEPR theory. 
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4. Answer any two parts : 2×4=8 

(a) What is Lattice Energy ? Calculate lattice 

energy of NaCl given that internuclear 
distance, a = 276 pm, Madelung constant,  
A = 1.748 and Born constant, n = 9.1. 

(b) The dielectric constant of carbon tetra-

chloride is 2.24 at 298 K. Its density is  
1.6 × 103 kg m–3. Calculate its molar 

polarisation. If its molar polarisation does 
not vary with temperature and its 
vibrational polarisation is negligible, what 
is its polarisation due to ? 

(c) State the four types of quantum numbers. 
What is their significance ?   

5. Answer any one part : 1×5=5 

(a) (i) Draw the Molecular Orbital (MO) 

diagram of O2 molecule. Write its 
electronic configuration and find its 
bond order. 

(ii) Calculate the radius of the 3rd orbit in 
hydrogen atom. 
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(b) (i) Compound  X exhibits molar 
extinction coefficient of 3400 m2 mol–1 

at 400 nm. What concentration of X in 
a solution will cause a 30% decrease in 
intensity of 400 nm radiation when 
placed in a 0.01 m absorption cell ? 

(ii) Complete the following nuclear 
equations :  

→ +245 241
97 95Bk Am ?   

→ +238 12 246
6 9892U + C Cf  ?   
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 CHE-01 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2020 

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¡ vo';d gks] fuEufyf[kr vk¡dM+s dk 

mi;ksx dhft,A 

 (iii) izdk'k dk osx c =  3 × 108 −1ms  

1- fdUgha n k s Hkkxksa ds mÙkj nhft, % 2×1=2 

(d)  tM+Ro vk?kw.kZ dk ,l- vkbZ- ek=kd D;k gS \ 

([k)  Cr   (ijek.kq Øekad = 24) ds fy, 

bysDVªkWfud foU;kl fyf[k,A 

(x)  ;fn 2n =  gks] rks l ds lEHkkfor eku D;kk 

gkssaxs \ 



 [ 8 ] CHE-01/CHE-02 

   

2- fdUgha n k s Hkkxksa ds mÙkj nhft, % 2×2=4 

(d) 570 nmλ =  ds rjaxnS?;Z okys izdk'k dh 

vko`fÙk dk ifjdYku dhft,A 

([k) fdlh jsfM;ks,sfDVo inkFkZ dh v¼Z vk;q Kkr 

dhft, ftldk nj fLFkjkad 0-14 o"kZ–1 gSA 

(x) n'kkZb, fd =J 1 ls ′ =J 2 Lrj esa laØe.k 

dh rjax la[;k → =ν 1 2 4B gksrh gSA 

3- fdUgha n k s Hkkxksa ds mÙkj nhft, % 2×3=6 

(d) fuEufyf[kr v.kqvksa esa izR;sd dkcZu ijek.kq ds 

fy, ladj.k dk izdkj igpkfu, % 

−3 2H C CH = CH   

= =2 2H C C CH   

([k) dkcZu eksuksvkWDlkbM ds fy, cy fLFkjkad dk 

ifjdyu dhft,A ;g ;kSfxd 5 12.143 10 m−×  

ij vo'kks"k.k djrk gS rFkk bldk lekuhr 

nzO;eku −× 261.39 10  fdyks gSA 

(x) VSEPR fl¼kUr ds vk/kj ij 3NH dh vkd`fr 

dk iwokZuqeku dhft,A 
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4- fdUgha n k s Hkkxksa ds mÙkj nhft, % 2×4=8 

(d) tkyd ÅtkZ D;k gksrh gS \ NaCl  fØLVy dh 

tkyd ÅtkZ ds eku dk ifjdYku dhft, ;fn 

varjkukfHkd nwjh a = 276 pm ] eSMyqax 

fLFkjkad] A 1.748=  vkSj ckWuZ fLFkjkad n 9.1=  

gSaA 

([k) dkcZu VsVªkDyksjkbM dk 298 K  ij ijkoS|qrkad 

2.24  gSA bldk ?kuRo −× 3 31.6 10 kg m  gSA 

blds eksyh; /zqo.k dh x.kuk dhft,A ;fn 

bldk eksyh; /zqo.k rki ds lkFk ifjofrZr ugha 

gksrk gS rFkk bldk dEifud /zqo.k ux.; gS] rks 

blds /zqo.k dk dkj.k D;k gS \ 

(x) pkj izdkj dh DokaVe la[;kvksa dk mYys[k 

dhft,A budh lkFkZdrk D;k gksrh gS \ 

5- fdlh ,d Hkkx dk mÙkj nhft, % 1×5=5 

(d) (i) 2O  v.kq ds fy, v.kq d{kd vkjs[k 

cukb,A bldk bysDVªkWfud foU;kl fyf[k, 

vkSj bldk vkca/ Øe Kkr dhft,A 



 [ 10 ] CHE-01/CHE-02 

   

(ii) gkbM ªkstu ijek.kq dh rhljh d{kk dh f=kT;k 

dk ifjdYiu dhft,A 

([k) (i) ;kSfxd X  dk 400 nm  ij] eksyj foyksi 

xq.kkad 3400 2m  1mol−  gSA foy;u dks 

tc 0.01  m vo'kks"k.k lsy esa j[krs gSa rks 

X  dh D;k lkUnzrk 400 nm  fofdj.k dh 

rhozrk esa 30% dh deh djrh gS \ 

(ii) fuEufyf[kr ukfHkdh; lehdj.kksa dks iwjk 

dhft, % 

→ +245 241
97 95Bk Am ?   

  
→ +238 12 246

6 9892U + C Cf
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      CHE-02 

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

December, 2020 

CHE-02 : INORGANIC CHEMISTRY 

Time : 2 Hours     Maximum Marks : 50 

Note : (i)  Answer all the five questions. 

  (ii) All the questions carry equal marks. 

1. Answer any ten of the following : 1×10=10 

(a) What is the number of unpaired electrons 
in the ground state of a cobalt atom (at. no. 
of Co = 27) ?  

(b) Amount Be, Mg and Al, which one has the 
highest first ionization energy ? 

(c) Name the two main constituents of water 
gas.  

(d) Which is more soluble in water, NaF or  
LiF ? 
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(e) Out of MgCO3, CaCO3 and SrCO3, which is 
the thermally most stable ? 

(f) How many 2C-2e bonds are present in a 
molecule of diborane ? 

(g) Which silicon compound is used as a 
lubricant ? 

(h) How many P-H bonds are there in 
hypophosphorous acid ? 

(i) Name one compound in which oxygen 
shows the oxidation state of + 2. 

(j) Which of the following is not an 
interhalogen compound ? 

 ClF3, CF2Cl2, ICl3. 

(k) Which one of the noble gases was 
discovered first ? 

(l) Would you expect Cu+  to be a reducing or 
oxidising agent ? 

(m) What is the common name of the elements 
in which 5f orbitals get filled ? 

(n) Write the chemical formula of calcium 
hexacyanoferrate (II). 

(o) Name the metal (in combined form) which 
is the most abundant in Earth’s crust.  
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2. Answer any five of the following : 2×5=10 

(a) Write the electronic configuration of 

chromium (atomic number = 24) in the 
ground state and give the number of 
unpaired electrons in it. 

(b) Name the different types of atomic radii. 

(c) What are cracking reactions ? What are the 
uses of such reactions ? 

(d) Which one of the alkali metals forms the 
most stable complexes ? Give reason. 

(e) Why are group 2 elements smaller in size 
than those of group 1 elements ? 

(f) How can borazine be prepared from boron 
tricholoride ? Give chemical equations. 

(g) Out of Pb (II), Pb (IV), Sn (II) and Sn (IV), 

which is a reducing agent and which is an 
oxidising agent ?  

3. Answer any five of the following : 2×5=10 

(a) How can phosphene be prepared from 
phosphorus ? Write the chemical equation. 
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(b) Amongst B, C, N and O which has the 
highest electronegativity and which has 
the lowest ?  

(c) How can the solubility of iodine in water be 
enhanced ? Explain. 

(d) What are the products obtained when 
xenon tetrafluoride reacts with water ? 

(e) Melting point of copper (at no. 29) is 
1356°C whereas that of zinc (at no. 30) is 
692°C. Give reason for this difference. 

(f) Why are lanthanide elements called inner 
transition elements ? 

(g) List four important uses of hydrogen.  

4. (a) Answer any two of the following : 3×2=6 

(i) Draw the structure of nitrous acid. 
Write one equation each to illustrate 

that this acid can act as a reducing 
agent and also as an oxidising agent. 

(ii) Name the different types of carbides. 

What types of elements form these 
carbides ? 
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(iii) Which of the following hydrohalic 

acids is the weakest acid and which 

one is the strongest ? Justify your 

choice for the weakest acid. 

(iv) Explain the structure difference 

between the hydrides of beryllium and 

calcium. 

(b) Answer any two of the following : 2×2=4 

(i) Why do alkali metals in liquid 

ammonia act as strong reducing 

agents ? 

(ii) Explain why boric acid behaves as a 

weak monobasic acid. 

(iii) Given that the outer electronic 

configuration of Xe is 2 65 5s p , predict 

the shape of 2XeF  using VSEPR 

theory. 

(iv) Why do transition metals show 

variable oxidation states ?  
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5. Answer any two of the following : 5×2=10 

(a) Does H2O2 have a planar structure ? Draw 
its structure. Write one reaction each of 

H2O2 showing its oxidising and reducing 
properties. What is meant by ‘30 volume 
H2O2’ ? 

(b) If pairing energy, P for Fe2+ ion is 

19,150 cm–1 and 0∆  for ( ) 4
6Fe CN

−
    is 

33,000 1cm− , find out whether this 

complex is high spin or low spin. What is 
the number of unpaired electrons in this 

complex ? Will this complex be coloured or 
colourless (at no. of Fe = 26) ? 

(c) What is the chemical formula of the ore 
copper pyrites ? Name the method by 

which this ore is concentrated. Write the 
chemical equations involved in the 
extraction of copper from copper pyrites. 
What is blister copper ?  
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      CHE-02 

foKku Lukrd (ch- ,l&lh-) 

l=kkar ijh{kk 

fnlEcj] 2020 

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

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

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

 (ii) lHkh iz'uksa ds vad leku gSaA 

1- fuEufyf[kr esa ls fdUgha nl ds mÙkj nhft, %  

      1×10 =10 

(d)  dksckYV ijek.kq (ijek.kq la[;k = 27) dh 

ewy voLFkk esa v;qfXer bysDVªkWuksa dh la[;k 

fdruh gksrh gS \ 

([k)  Be, Mg  rFkk Al  esa ls fdldh izFke vk;uu 

ÅtkZ lcls mPp gksrh gS \ 
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(x)  ty xSl ds nks eq[; ?kVdksa ds uke fyf[k,A 

(?k)  ty esa vf/d foys; dkSu&lk gS( NaF  vFkok 

LiF\  

(Ä)  3 3MgCO ,CaCO  rFkk 3SrCO  esa ls dkSu&lk 

rki ds izfr lcls vf/d LFkk;h gS \ 

(p)  Mkbcksjsu ds ,d v.kq esa fdrus 2C–2e vkca/ 

mifLFkr gSa\ 

(N)  Lusgd ds :i esa fdl flfydu ;kSfxd dk 

mi;ksx gksrk gS \ 

(t)  gkbiksiQkWLiQksjl vEy esa fdrus P H−  vkca/ 

gksrs gSa \ 

(>)  ,d ,sls ;kSfxd dk uke fyf[k, ftlesa 

vkWDlhtu $ 2 dh mip;u voLFkk n'kkZrh gSA 

(×k)  fuEufyf[kr esa ls dkSu&lk ,d varjk&gSykstu 

;kSfxd ugha gS \ 

3 2 2 3ClF ,CF Cl , ICl  
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(V)  fdl ,d mRd`"V xSl dh lcls igys [kkst dh 

xbZ Fkh \ 

(B)  Cu+  dh vis{kk vki fdl :i esa djsaxs&,d 

vipk;d vFkok ,d mipk;d ds :i esa \ 

(M)  ml rRo dk lkekU; uke D;k gS ftlesa 5f  

d{kd Hkjk tkrk gS \ 

(<)  dSfYl;e gSDlklk;uksiQSjsV (II) dk jklk;fud 

lw=k fyf[k,A 

(Ä)  ml rRo (la;qDr :i esa) dk uke fyf[k, tks 

HkwiiZVh esa lcls cgqrk;r esa ik;k tkrk gSA 

2- fuEufyf[kr esa ls fdUgha ik ¡p ds mÙkj fyf[k, %  

2 5 10× =  

(d)  ewy voLFkk esa Øksfe;e (ijek.kq la[;k  

24= ) dk bysDVªkWfud foU;kl fyf[k, rFkk 

blesa v;qfXer bysDVªkWuksa dh la[;k nhft,A 

([k)  ijekf.od f=kT;kvksa ds fofHkUu izdkjksa ds uke 

fyf[k,A 
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(x)  Hkatu vfHkfØ;k,¡ D;k gksrh gSa \ ,slh 

vfHkfØ;kvksa ds D;k mi;ksx gksrs gSa \ 

(?k)  dkSu&lh {kkj /krq lcls vf/d LFkk;h ladqy 

cukrh gS \ dkj.k crkb,A 

(³)  lewg 1 rRoksa dh rqyuk esa lewg 2 ds rRo 

vkdkj esa NksVs D;ksa gksrs gSa \  

(p)  cksjkWu V ªkbDyksjkbM ls cksjSthu dks fdl izdkj 

cuk;k tk ldrk gS \ jklk;fud lehdj.ksa 

nhft,A 

(N)  Pb(II), Pb(IV), Sn(II) rFkk Sn(IV) esa ls 

dkSu&lk ,d vipk;d gS rFkk dkSu&lk ,d 

mipk;d gS \ 

3- fuEufyf[kr esa ls fdUgha ik ¡p ds mÙkj fyf[k, %  

2×5 10=  

(d)  iQkWLiQksjl ls iQkWLiQhu dks fdl izdkj cuk;k 

tk ldrk gS \ jklk;fud lehdj.k fyf[k,A 
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([k)  B, C, N rFkk O esa ls fdldh lcls mPp 

fo|qr&Í.kkRedrk gS rFkk fdldh lcls fuEu 

gS \ 

(x)  ty esa vk;ksMhu dh foys;rk dks fdl izdkj 

c<+k;k tk ldrk gS \ O;k[;k dhft,A 

(?k)  tc ty ds lkFk thukWu VsVªk¶yqvksjkbM 

vfHkfØ;k djrk gS rc dkSu&ls mRikn izkIr 

gksrs gSa \ 

(³)  dkWij (ijek.kq la[;k = 29) dk xyukad 

1356 C°  gS tcfd ¯td (ijek.kq la[;k = 

30) dk 692°C gSA bl vUrj dk dkj.k 

crkb,A 

(p)  ySaFksukbM rRo vkUrj laØe.k rRo D;ksa dgykrs 

gSa \ 

(N)  gkbM ªkstu ds pkj egRoiw.kZ mi;ksxksa dks 

lwphc¼ dhft,A 

4- (d)  fuEufyf[kr esa ls fdUgha n k s ds mÙkj fyf[k, %  

3×2=6  

 (i)  ukbVªl vEy dh lajpuk cukb,A ,d ,slh 

lehdj.k fyf[k, tks n'kkZ, fd ;g vEy 
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,d vipk;d vkSj ,d mipk;d ds 

leku dk;Z dj ldrk gS \ 

 (ii)  fofHkUu izdkj ds dkckZbMksa ds uke 

fyf[k,A fdl izdkj ds rRo bu dkckZbMksa 

dks cukrs gSa \ 

 (iii) gkbM ªksgsfyd vEyksa esa ls dkSu&lk lcls 

nqcZy rFkk dkSu&lk lcls izcy gksrk gS \ 

nqcZyre vEy ds fy, vius pquko dh 

iqf"V dhft,A 

 (iv) csfjfy;e rFkk dSfYl;e ds gkbMªkbMksa ds 

chp lajpukRed vUrj dh O;k[;k 

dhft,A 

([k)  fuEufyf[kr esa ls fdUgha n k s ds mÙkj nhft, %  

2 2=4×   
 (i)  nzo veksfu;k esa {kkj /krq,¡ izcy 

vipk;dksa ds tSls dk;Z D;ksa djrh gSa \ 

 (ii)  O;k[;k dhft, fd cksfjd vEy ,d 

nqcZy ,d{kkjdh; vEy ds leku O;ogkj 

D;ksa n'kkZrk gS \ 
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 (iii) Xe dk ckgjh bysDVªkWfud foU;kl fn;k 

x;k gS % 2 65 ,5 ;s p VSEPR fl¼kUr dk 

mi;ksx djds 2XeF  ds vkdkj dh 

izkxqfDr dhft,A 

 (iv) laØe.k /krq,¡ ifjorhZ mip;u voLFkk,¡ 

D;ksa n'kkZrh gSa \ 

5- fuEufyf[kr esa ls fdUgha n k s ds mÙkj nhft, %  

5 2=10×  
(d)  D;k 2 2H O  dh leryh; lajpuk gksrh gS \  

bldh lajpuk cukb,A 2 2H O  ds mipk;d 

rFkk vipk;d xq.kksa dks n'kkZrh izR;sd ds fy, 

,d&,d vfHkfØ;k fyf[k,A ^30 vk;ru 

2 2H O * dk D;k vFkZ gS \ 

([k)  ;fn 2Fe +  vk;u ds fy, ;qXeu ÅtkZ( P  

19,150 cm–1 rFkk ( ) 4
6Fe CN

−
   ds fy, 0∆  

33,000 cm–1 gS] irk dhft, fd ;g ladqy 

mPp izpØ.k gS vFkok fuEu izpØ.kA bl 

ladqy esa v;qfXer bysDVªkWuksa dh D;k la[;k  

gS \ ;g ladqy jaxhu gksxk vFkok jaxghu \  

(Fe  dh ijek.kq la[;k 26= )A 
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(x)  dkWij ik;jkbV v;Ld dk jklk;fud lw=k D;k 

gksrk gS \ ml fof/ dk uke fyf[k, ftlls 

bl v;Ld dks lkfUnzr fd;k tkrk gSA dkWij 

ik;jkbV ls dkWij ds fu"d"kZ.k esa lfEefyr 

jklk;fud lehdj.ksa fyf[k,A iQiQksysnkj dkWij 

D;k gksrk gS \ 
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