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 CHE-01  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2022 

 

CHEMISTRY 

          CHE-01 : ATOMS AND MOLECULES              

Time : 1 hour Maximum Marks : 25 

Note :  Answer all five questions.  

Use the following data, wherever required : 

 Rydberg Constant, RH = 1·097  107 m–1 

 Velocity of Light, c = 2·998  108 ms–1 

1. Answer any two parts of the following : 21=2 

(a) Define Isobars.  

(b) What is zero point energy ? 

(c) Write the electronic configuration of Cu 

atom. ( At. No. of Cu = 29) 

2. Answer any two parts of the following : 22=4 

(a) What is the significance of Azimuthal 

quantum number ? What is the value of 

azimuthal quantum number of a 3d orbital ? 

(b) Calculate the ionisation energy of hydrogen 

atom in the wave number unit.  
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(c) Which one of the following will absorb at 

higher wavelength ? Give reason for your 

answer.  

 
3. Answer any two parts of the following : 23=6 

(a) Explain the reason for the following :  

(i) Ionic radius of H
–
 ion is greater than 

that of F
–
 ion.  

(ii) Ionisation energy of nitrogen is larger 

than that of oxygen.  

(iii) The second electron affinity of oxygen 

atom is positive.  

(b) Draw the resonance structures of carbonate 

ion. Comment on the C – O bond lengths.   

(c) Draw the molecular orbitals which are 

formed by the combination of px orbital with 

(i) s orbital, and (ii) px orbital.  

4. Answer any two parts of the following : 24=8 

(a) Explain the following terms : 

(i) Tracers  

(ii) Nuclear fusion  

(b) (i) What is a chiral carbon atom ? Give an 

example. 

(ii) The C = O bond is polar but CO2 

molecule is non-polar. Explain. 

(c) Write the postulates of Bohr’s theory.  
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5. Answer any one part of the following : 15=5 

(a) (i) Predict the shape of 


4
NH  ion using 

VSEPR theory. 3  

(ii) Complete the following nuclear 

reactions : 

 (I) C
11

6
   B

11

5
 + ? 

 (II) I
135

53
   Xe

135

54
 + ? 

 Name the particles emitted.  2 

(b) The lowest wave number absorption line in 

the rotational spectrum of XY molecule is 

found at 21·20 cm–1. 

(i) Calculate the corresponding frequency 

of absorption.  1
2

1
 

(ii) What are the rotational quantum 

numbers of the energy levels involved 

in the transition ? 1  

(iii) What is the value of the rotational 

constant (B) in m–1 ? 1 

(iv) Calculate the bond length of the 

molecule XY if its reduced mass and 

moment of inertia are 1·60  10–27 kg 

and 2·60  10–47 kg m2 respectively. 1
2

1
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 gr.EM.B©.-01  

{dkmZ ñZmVH$ (~r.Eg gr.)  
gÌm§V narjm 
OyZ, 2022 

 
agm`Z {dkmZ 

  gr.EM.B©.-01 : na_mUw Am¡a AUw           

g_` : 1 KÊQ>m  A{YH$V_ A§H$ : 25 

ZmoQ> :  g^r nm±M àíZm| Ho$ CÎma Xr{OE & 

Ohm± Amdí`H$ hmo, {ZåZ{b{IV Am±H$‹S>m| H$m Cn`moJ H$s{OE : 
      [aS>~J© pñWam§H$, RH = 1.097  107 m–1 

      àH$me H$m doJ, c = 2.998  108 ms–1  

1. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 21=2 

(H$) g_^m[aH$ H$mo n[a^m{fV H$s{OE &    

(I) eyÝ` {~ÝXþ D$Om© Š`m hmoVr h¡ ? 

(J) Cu na_mUw H$m BboŠQ´>m°{ZH$ {dÝ`mg {b{IE & (Cu H$m 
na_mUw H«$_m§H$ = 29)  

2. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 22=4 

(H$) {XJ§er Šdm§Q>_ g§»`m H$m Š`m A{^àm` h¡ ? 3d H$jH$ 
Ho$ {bE {XJ§er Šdm§Q>_ g§»`m H$m Š`m _mZ h¡ ?  

(I) Va§J g§»`m _mÌH$ _| hmBS´>moOZ na_mUw H$s Am`ZZ 
D$Om© H$m n[aH$bZ H$s{OE & 
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(J) {ZåZ{b{IV XmoZm| _| go H$m¡Z-gm A{YH$ Va§JX¡¿ ©̀ na 
AdemofU H$aoJm ? AnZo CÎma H$mo VH©$g§JV ~ZmBE &  

 

3. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 23=6 

(H$) {ZåZ{b{IV Ho$ H$maU ñnîQ> H$s{OE :  
(i) H– Am`Z H$s Am`{ZH$ {ÌÁ`m, F

– Am`Z H$s 
{ÌÁ`m go ~‹S>r h¡ &   

(ii) ZmBQ´>moOZ H$s Am`ZZ D$Om© Am°ŠgrOZ go 
A{YH$ h¡ &  

(iii) Am°ŠgrOZ na_mUw H$s Xÿgar BboŠQ´>m°Z ~§YwVm 
YZmË_H$ h¡ & 

(I) H$m~m}ZoQ> Am`Z H$s AZwZmX g§aMZmE± {M{ÌV  
H$s{OE & C – O Am~§Ym| H$s Am~§Y b§~mB© na 
{Q>ßnUr H$s{OE & 

(J) (i) s H$jH$, Am¡a (ii) px H$jH$ go px H$jH$ Ho$ 
g§`moOZ go àmßV AUw H$jH$m| H$m {MÌU H$s{OE & 

4. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 24=8 

(H$) {ZåZ{b{IV eãXm| H$s ì`m»`m H$s{OE :  
(i) Q´>oga   
(ii) Zm{^H$s` g§b`Z   

(I) (i) {H$aob H$m~©Z na_mUw Š`m hmoVm h¡ ? EH$ CXmhaU  
Xr{OE &  

(ii) C = O Am~§Y Y«wdr` h¡ naÝVw CO2 AUw 
AY«wdr` h¡ & g_PmBE &   

(J) ~moa {gÕm§V Ho$ A{^J¥hrVm| H$mo {b{IE &  
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5. {ZåZ{b{IV _| go {H$gr EH$  ^mJ H$m CÎma Xr{OE : 15=5 

(H$) (i) VSEPR {gÕm§V H$m Cn`moJ H$aHo$ 

4
NH  

Am`Z Ho$ AmH$ma H$m nydm©Zw_mZ H$s{OE &  3 

(ii) {ZåZ{b{IV Zm{^H$s` A{^{H«$`mAm| H$mo nyU© 

H$s{OE :  

 (I) C
11

6
   B

11

5
 + ? 

 (II) I
135

53
   Xe

135

54
 + ? 

 CËg{O©V H$Um| H$m Zm_ ~VmBE & 2  

(I) XY AUw Ho$ KyU©Z ñnoŠQ²>_ _| {ZåZV_ Va§J g§»`m 

AdemofU aoIm 21·20 cm–1 na h¡ & 
(i) g_ê$n AdemofU Amd¥{Îm H$m n[aH$bZ  

H$s{OE & 1
2

1    

(ii) Bg g§H«$_U _| gpå_{bV D$Om© ñVam| H$s KyU©Z 
Šdm§Q>_ g§»`mE± Š`m h¢ ? 1  

(iii) m–1 _mÌH$ _| KyU©Z pñWam§H$ (B) H$m Š`m _mZ 
h¡ ? 1 

(iv) XY AUw H$s Am~§Y b§~mB© H$m n[aH$bZ H$s{OE 

`{X BgH$m g_mZrV Ðì`_mZ 1·60  10–27 kg 

Am¡a O‹S>Ëd AmKyU© 2·60  10–47 kg m2 h¡ & 1
2

1  
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 CHE-02  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2022 

 

CHEMISTRY 

          CHE-02 : INORGANIC CHEMISTRY              

Time : 2 hours  Maximum Marks : 50 

Note :   

(i) Answer all five questions. 

(ii) All questions carry equal marks. 

 

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

(a) What is the number of unpaired electrons in 

the ground state of a copper atom (at. no. of 

Cu = 29) ?  

(b) Which one of the following has the highest 

electronegativity ?  

  Mg,  Al,  Na,  Si  

(c) Amongst the isotopes of hydrogen, which one 

has the highest boiling point ?  

CHE-02 
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(d) Out of Li+, Na+ and K+ which one has the 

lowest ionic conductivity in water ?   

(e) Out of MgSO4, CaSO4 and SrSO4 which is 

the least soluble in water ?  

(f) Which of the following is the strongest Lewis 

acid ? 

  BF3,  BCl3,  BBr3 

(g) What is dry ice ? 

(h) Which of the following is not known ?  

  NCl5,  PCl5,  SbCl5 

(i) What is the oxidation state of sulphur in 

sulphurous acid ?  

(j) Which of the following has the highest bond 

dissociation energy ?  

  F2,  Cl2,  Br2 

(k) What is the hybridisation of Xe in XeF2 ?  

(l) Would Cu+ act as a reducing agent or an 

oxidizing agent ? 

(m) Which one can form a tetrafluoride, 

lanthanum or cerium ?  

CHE-02 
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(n) Write the chemical formula of potassium 

hexacyanocobaltate(III). 

(o) Amongst the following which is the most 

abundant in Earth’s crust ? 

 Aluminium,  Iron,  Calcium  

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

(a) Explain the difference in the type of 

hydrogen bonding in ortho-nitrophenol and 

para-nitrophenol. 

(b) Amongst C, N, O and F, which has the 

highest electron affinity and which has the 

lowest ?  

(c) Why are lithium compounds more covalent 

in character than sodium compounds ? 

(d) Explain why boron trichloride is a gas but 

aluminium trichloride is a solid.  

(e) Write the formulae of the compounds formed 

between Mg and N2 and between Ca and C. 

Write chemical equation for the reaction of 

one of these compounds with water.  

(f) Write any four industrial uses of hydrogen. 

(g) CO2 is a gas whereas SiO2 is a solid. Explain. 

CHE-02 
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3. Answer any five of the following : 52=10 

(a) Give an example of a compound (i) which 

acts as an acid, and (ii) which acts as a base 

in liquid ammonia.  

(b) Describe how you would obtain sodium 

thiosulphate crystals from sodium sulphite. 

Also give chemical equation.   

(c) What is the shape of ClF3 ? What is the 

hybridisation of Cl in this molecule ? 

(d) Explain why xenon forms compounds only 

with oxygen and fluorine.  

(e) In what ways do the actinide elements 

resemble the lanthanide elements ? 

(f) What are transition elements ? Why are they 

so called ?  

(g) Predict the number of unpaired electrons in 

a low spin octahedral complex of a d5 ion.    

CHE-02 
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4. (a) Complete any four of the following chemical 

equations (balancing not required) :   41=4 

 (i) NCl3 + 3H2O   

(ii) 2B2H6 + 6NH3   

(iii) Si + 2NaOH + H2O   

(iv) XeO3 + NaOH   

(v) 2F2 + 2NaOH   

(vi) SO2 + 2H2S   

(b) Answer any three of the following :  32=6  

 (i) Name and state which rule or principle 

is violated in the electron configuration 

1s2 2s3.  

(ii) The first ionization energy of 

phosphorus is higher than that of 

silicon and sulphur. Explain.  

(iii) Explain why alkali metals are poor 

complexing agents. 

(iv) The hydride bridge in (BeH2)n is 

considered to be electron deficient but 

not the chloride bridge in (BeCl2)n. 

Explain. 

(v) Why is the contact process preferred 

over lead chamber process for the 

manufacture of sulphuric acid ?    

CHE-02 



CHE-01  13   P.T.O. 

5. Answer any two of the following : 25=10  

(a) Write the chemical equations of reactions 

involved in the extraction of copper from 

copper pyrites, CuFeS2. 

(b) The complex ion [NiCl4]2– is paramagnetic 

whereas the complex ion [Ni(CN)4]2– is 

diamagnetic. Explain on the basis of crystal 

field theory. (At. no. of Ni = 28)   

(c) Write a short note on interhalogen 

compounds. 

CHE-02 
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 gr.EM.B©.-02  

{dkmZ ñZmVH$ (~r.Eg gr.)  

gÌm§V narjm 

OyZ, 2022 

 

agm`Z {dkmZ 

  gr.EM.B©.-02 : AH$m~©{ZH$ agm`Z     

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

ZmoQ> :   
(i) g^r nm±M àíZm| Ho$ CÎma Xr{OE & 
(ii) g^r àíZm| Ho$ A§H$ g_mZ h¢ & 

1. {ZåZ{b{IV _| go {H$Ýht Xg  Ho$ CÎma Xr{OE : 101=10 

(H$) H$m°na na_mUw (H$m°na H$m na_mUw H«$_m§H$ = 29) H$s _yb 

AdñWm _| A`w{½_V BboŠQ>́m°Zm| H$s g§»`m Š`m h¡ ?  

(I) {ZåZ{b{IV _| go H$m¡Z-go VÎd H$s {dÚwV²-G$UmË_H$Vm 

CƒV_ h¡ ? 

 Mg,  Al,  Na,  Si  

(J) hmBS´>moOZ Ho$ H$m¡Z-go g_ñWm{ZH$ H$m ŠdWZm§H$ 

CƒV_ h¡ ?  

CHE-02 
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(K) Li+, Na+ Am¡a K+ _| {H$g Am`Z H$s Ob _| 

Am`{ZH$ MmbH$Vm g~go H$_ h¡ ? 

(L>) MgSO4, CaSO4 Am¡a SrSO4 _| go H$m¡Z-gm Ob 

_| g~go H$_ KwbZerb h¡ ?  

(M) {ZåZ{b{IV _| go H$m¡Z-gm g~go A{YH$ à~b byBg 

Aåb h¡ ?  

 BF3,  BCl3,  BBr3 

(N>) gyIr ~\©$ Š`m hmoVr h¡ ?  

(O) {ZåZ{b{IV _| go H$m¡Z-gm kmV Zht h¡ ?  

 NCl5,  PCl5,  SbCl5 

(P) gëâ`yag Aåb _| gë\$a H$s CnM`Z g§»`m {H$VZr 

h¡ ?  

(Äm) {ZåZ{b{IV _| go {H$gH$s Am~§Y {d`moOZ D$Om© 

CƒV_ hmoVr h¡ ? 

 F2,  Cl2,  Br2  

(Q>) XeF2 _| Xe H$m g§H$aU Š`m h¡ ?  

(R>) Cu+ AnMm`H$ H$s ^m±{V ì`dhma H$aoJm AWdm 

CnMm`H$ H$s ^m±{V ?  

(S>) b¢WoZ_ AWdm gr[a`_ _| go H$m¡Z-gm Q>oQ´>mâbwAmoamBS> 

~Zm gH$Vm h¡ ?  

CHE-02 
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(T>) nmoQ>¡{e`_ h¡Šgmgm`ZmoH$mo~mëQ>oQ(III) H$m amgm`{ZH$ 

gyÌ {b{IE &  

(U) ^ynn©Q>r _| {ZåZ{b{IV _| go H$m¡Z-gm g~go A{YH$ 

àMwa (~hþb) h¡ ?  

 Eobw{_{Z`_,  Am`aZ,  H¡$pëe`_ 

2. {ZåZ{b{IV _| go {H$Ýht nm±M  Ho$ CÎma Xr{OE : 52=10 

(H$) Am°Wm}-ZmBQ>́mo\$sZm°b Am¡a n¡am-ZmBQ´>mo\$sZm°b _| hmBS´>moOZ 

Am~§YZ Ho$ àH$ma _| Š`m A§Va h¡, ñnîQ> H$s{OE & 

(I) C, N, O Am¡a F _| go {H$gH$s BboŠQ´>m°Z ~§YwVm CƒV_ 

Am¡a {H$gH$s {ZåZV_ hmoVr h¡ ?   

(J) br{W`_ `m¡{JH$ gmo{S>`_ `m¡{JH$m| H$s VwbZm _| A{YH$ 

ghg§`moOH$ Š`m| hmoVo h¢ ?  

(K) ñnîQ> H$s{OE {H$ ~moam°Z Q´>mBŠbmoamBS> EH$ J¡g Š`m| h¡ 

O~{H$ Eobw{_{Z`_ Q>́mBŠbmoamBS> R>mog h¡ & 

(L>) Mg Am¡a N2 VWm Ca Am¡a C Ho$ _Ü` ~ZZo dmbo 

`m¡{JH$m| Ho$ gyÌ {b{IE & BZ_| go {H$gr EH$ `m¡{JH$ 

H$s Ob Ho$ gmW A{^{H«$`m H$m amgm`{ZH$ g_rH$aU 

{b{IE &  

(M) hmBS´>moOZ Ho$ H$moB© Mma Am¡Úmo{JH$ Cn`moJ {b{IE & 

(N>) CO2 J¡g h¡, O~{H$ SiO2 R>mog h¡ & ñnîQ> H$s{OE & 

CHE-02 
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3. {ZåZ{b{IV _| go {H$Ýht nm±M  Ho$ CÎma Xr{OE : 52=10 

(H$) EH$ Eogo `m¡{JH$ H$m CXmhaU Xr{OE Omo (i) Ðd 

A_mo{Z`m _| Aåb H$s Vah ì`dhma H$aVm h¡, Am¡a  

(ii)  Ðd A_mo{Z`m _| jmaH$ H$s Vah ì`dhma H$aVm  

h¡ &  

(I) gmo{S>`_ gë\$mBQ> go Amn gmo{S>`_ Wm`mogë\o$Q> 

{H«$ñQ>b {H$g àH$ma àmßV H$a|Jo, dU©Z H$s{OE & 

amgm`{ZH$ g_rH$aU ^r Xr{OE &  

(J) ClF
3
 AUw H$s AmH¥${V Š`m hmoVr h¡ ? Bg AUw _| Cl 

H$m g§H$aU Š`m hmoVm h¡ ?  

(K) ñnîQ> H$s{OE {H$ µOrZm°Z (Xe) Ho$db Am°ŠgrOZ Am¡a 

âbwAmoarZ Ho$ gmW hr `m¡{JH$ Š`m| ~ZmVr h¡ & 

(L>) EopŠQ>ZmBS> VÎd b¢WoZmBS> VÎdm| go {H$g àH$ma g_mZVm 

aIVo h¢ ?  

(M) g§H«$_U VÎd Š`m hmoVo h¢ ? do Bg Zm_ go Š`m| OmZo 

OmVo h¢ ? 

(N>) d5 Am`Z Ho$ {ZåZ àMH«$U dmbo AîQ>\$bH$s` g§Hw$b 

_| A`wp½_V BboŠQ´>m°Zm| H$s g§»`m H$s àmJw{º$ H$s{OE &  

CHE-02 
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4. (H$) {ZåZ{b{IV _| go {H$Ýht Mma  amgm`{ZH$ g_rH$aUm| 
H$mo nyU© H$s{OE (g§Vw{bV H$aZm Amdí`H$ Zht h¡) :  41=4 

 (i) NCl3 + 3H2O   

(ii) 2B2H6 + 6NH3   

(iii) Si + 2NaOH + H2O   

(iv) XeO3 + NaOH   

(v) 2F2 + 2NaOH   

(vi) SO2 + 2H2S   

(I) {ZåZ{b{IV _| go {H$Ýht VrZ  Ho$ CÎma Xr{OE :  32=6 

(i) 1s2 2s3 BboŠQ´>m°{ZH$ {dÝ`mg _| {Og {Z`_ 
AWdm {gÕm§V H$m Cëb§KZ hmoVm h¡, CgH$m Zm_ 
{b{IE Am¡a CgH$m H$WZ H$s{OE &  

(ii) \$m°ñ\$moag H$s àW_ Am`ZZ D$Om© {g{bH$Z Am¡a 
gë\$a H$s àW_ Am`ZZ D$Om© go CƒVa hmoVr  
h¡ & ñnîQ>rH$aU H$s{OE & 

(iii) ñnîQ> H$s{OE {H$ jma YmVwE± Xþ~©b g§Hw$bZH$maH$ 

Š`m| hmoVr h¢ & 

(iv) (BeH2)n _| hmBS´>mBS> goVw H$mo BboŠQ´>m°Z Ý ỳZ 
Š`m| _mZm OmVm h¡ bo{H$Z (BeCl2)n _| ŠbmoamBS> 

goVw H$mo Zht & ì`m»`m H$s{OE & >  

(v) gëâ`y[aH$ Aåb Ho$ CËnmXZ Ho$ {bE boS> H$j 
àH«$_ H$s VwbZm _| g§nH©$ àH«$_ H$mo dar`Vm Š`m| 
Xr OmVr h¡ ?    

CHE-02 
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5. {ZåZ{b{IV _| go {H$Ýht Xmo$ Ho$ CÎma Xr{OE : 25=10  

(H$) H$m°na nmBamBQ> (CuFeS2) go H$m°na Ho$ {ZîH$f©U _| 

hmoZo dmbr A{^{H«$`mAm| Ho$ amgm`{ZH$ g_rH$aU 

{b{IE &  

(I) [NiCl4]2– g§Hw$b Am`Z AZwMw§~H$s` hmoVm h¡, O~{H$ 

[Ni(CN)4]2– à{VMwå~H$s` hmoVm h¡ & {H«$ñQ>b joÌ 

{gÕm§V Ho$ AmYma na ì`m»`m H$s{OE &  

 (Ni H$m na_mUw H«$_m§H$ = 28)   

(J) A§Vam-h¡bmoOZ `m¡{JH$m| na g§{jßV {Q>ßnUr {b{IE &  
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