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 CHE-01  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2021 

 

CHEMISTRY 

          CHE-01 : ATOMS AND MOLECULES              

Time : 1 hour Maximum Marks : 25 

Note :  Answer all the five questions.  

Use the following data, wherever required : 

 Velocity of light, c = 3  108 m/s 

 Mass of electron = 9·1  10–31 kg 

 Planck’s Constant, h = 6·626  10–34 Js 

 NA = 6·022  1023  

 

1. Answer any two parts of the following : 21=2 

(a) Calculate the wavelength of a light of 

frequency 1015 s–1. 

(b) How many normal modes of vibration does 

SO2 have ? 

(c) Write balanced equation for alpha emission 

by B11
5

. 
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2. Answer any two parts of the following : 22=4 

(a) Calculate the rate constant for radioactive 

disintegration of U238
92

. It decays with a  

half-life of 4·51  109 years to produce 

Pb206
82

.  

(b) State Coulomb’s law and write its 

expression. 

(c) Show that the wave number of transition of 

a molecule from the level J to J + 1 is given 

by 
1JJ

v  = 2B(J+1). 

3. Answer any two parts of the following : 23=6 

(a) Explain the terms fundamental band, first 

overtone and second overtone. 

(b) State whether the following can exhibit 

optical activity or not. Give reasons.  

 
(c) Write the resonance structures of carbonate 

ion, –2
3

CO .   

4. Answer any two parts of the following : 24=8 

(a) Write the molecular orbital configuration  

of –2
2

O , –
2

O  and 
2

O . Arrange them in 

decreasing order of bond order. 



CHE-01 4 

(b) Calculate the energy of first three levels of 

an electron confined to a one-dimensional 

box of length 10–10 m. 

(c) Calculate the fundamental frequency (v0) in 

the IR spectrum of 1H 35Cl. Given that 

atomic masses of H and Cl are 1 and 35 u, 

respectively. Force constant, k = 480 Nm–1. 

5. Answer any one part of the following : 15=5 

(a) (i) Write the Born-Haber cycle for the 

formation of BaCl2. 

(ii) Draw the shapes of three p orbitals. 

(b) (i) Discuss the various types of electronic 

transitions in molecules. 

(ii) Predict the magnetic moment of Fe3+ 

ion in B units. (Atomic number of  

Fe = 26) 
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 gr.EM.B©.-01  

{dkmZ ñZmVH$ (~r.Eg gr.)  
gÌm§V narjm 
OyZ, 2021 

 
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 : 

     àH$me H$m doJ, c = 3  108 m/s 

     BboŠQ>́m°Z H$m Ðì`_mZ = 9·1  10–31 kg 

 ßbm§H$ {Z`Vm§H$, h = 6.626  10–34 Js,  

 NA = 6·022  1023  

 

1. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 21=2 

(H$) 1015 s–1 Amd¥{Îm dmbo àH$me H$s Va§JX¡Ü`© H$m 
n[aH$bZ H$s{OE & 

(I) SO2 _| {H$VZr gm_mÝ` H§$nZ {dYmE± hmoVr h¢ ? 

(J) B11
5

 Ûmam Eoëµ\$m CËgO©Z Ho$ {bE g§Vw{bV g_rH$aU 

{b{IE & 
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2. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 22=4 

(H$) U238
92

 Ho$ ao{S>`moEopŠQ>d {dKQ>Z Ho$ {bE Xa pñWam§H$ 
H$m n[aH$bZ H$s{OE & BgHo$ j` H$m AY©-Am`wH$mb 

4·51  109 df© h¡ VWm `h j` Ho$ níMmV² Pb206
82

 
~ZmVm h¡ & 

(I) Hy$bm°_ {Z`_ H$m CëboI H$s{OE Am¡a BgH$m ì`§OH$ 
{b{IE & 

(J) Xem©BE {H$ J go J + 1 ñVa _| AUw Ho$ g§H«$_U H$s 
Va§J g§»`m, 

1JJ
v  = 2B(J+1) hmoVr h¡ & 

3. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 23=6 

(H$) _yb ~¢S>, àW_ A{YñdaH$ VWm {ÛVr` A{YñdaH$ nXm| 
H$s ì`m»`m H$s{OE & 

(I) CëboI H$s{OE {H$ {ZåZ{b{IV _| go H$m¡Z-go AUw 
Y«wdU KyU©H$Vm àX{e©V H$a gH$Vo h¢ Am¡a H$m¡Z-H$m¡Z go 
Zht & H$maU Xr{OE & 

 
(J) H$m~m}ZoQ> Am`Z, –2

3
CO  H$s AZwZmXr g§aMZmE±  

{b{IE &  

4. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 24=8 

(H$) –2
2

O , –
2

O  Am¡a 
2

O  Ho$ AUw H$jH$ {dÝ`mg  

{b{IE & BZH$mo BZHo$ Am~§Y H«$_ Ho$ KQ>Vo hþE H«$_ _| 
ì`dpñWV H$s{OE &  
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(I) EH$ 10–10 m b§~mB© dmbo EH$-{d_m dmbo ~m°Šg _| 

à{V~§{YV BboŠQ>́m°Z Ho$ nhbo VrZ ñVam| H$s D$Om© H$m 

n[aH$bZ H$s{OE & 

(J) 1H 35Cl Ho$ IR ñnoŠQ>́_ _| _yb Amd¥{Îm (v0) H$m 
n[aH$bZ H$s{OE & {X`m J`m h¡ {H$ H Am¡a Cl Ho$ 
na_mUw Ðì`_mZ H«$_e: 1 Am¡a 35 u h¢ & ~b pñWam§H$, 
k = 480 Nm–1 h¡ & 

5. {ZåZ{b{IV _| go {H$gr EH$  ^mJ H$m CÎma Xr{OE : 15=5 

(H$) (i) BaCl2 Ho$ ~ZZo Ho$ {bE ~m°Z©-hm~a MH«$  

{b{IE &  

(ii) VrZ p H$jH$m| H$s AmH¥${V`m± ~ZmBE & 

(I) (i) AUwAm| _| {d{^Þ àH$ma Ho$ BboŠQ>́m°{ZH$ g§H«$_Um| 

H$s MMm© H$s{OE &  

(ii) Fe3+ Am`Z H$m B _mÌH$m| _| Mw§~H$s` AmKyU© 
H$m nydm©Zw_mZ H$s{OE & (Fe H$m na_mUw  
H«$_m§H$ = 26) 
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 CHE-02  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

June, 2021 

CHEMISTRY 

          CHE-02 : INORGANIC CHEMISTRY              

Time : 2 hours  Maximum Marks : 50 

Note :   

(i) Answer all the five questions. 

(ii) All questions carry equal marks. 

 

1. Answer any ten of the following : 101=10 

(a) What is the number of unpaired electrons in 

the ground state of a nickel atom ? (Atomic 

number of Ni = 28)  

(b) Which of the atoms, O, S and Se has the 

largest atomic size ? 

(c) Write the chemical equation for the reaction 

of sodium with heavy water (D2O). 

(d) Which is more soluble in water, Li2CO3 or 

Na2CO3 ?  

CHE-02 
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(e) Out of BeSO4, MgSO4 and CaSO4, which is 

thermally the most stable ? 

(f) How many terminal B – H bonds are present 

in a molecule of diborane ?  

(g) Give the chemical formula of teflon. 

(h) Which type of bacteria converts nitrites into 

nitrates ? 

(i) What is the oxidation state of sulphur in 

sodium thiosulphate ?  

(j) Out of F2, Cl2, Br2 and I2, which has the 

highest bond energy ? 

(k) Name the noble gas which is the most 

abundant in the atmosphere. 

(l) Out of Cr2+ and Cr3+, which is more stable ? 

(m) Which of the lanthanide elements is the 

most abundant in Earth’s crust ? 

(n) Write the chemical formula of potassium 

hexacyanocobaltate(III). 

(o) Name the method used for the beneficiation 

of copper pyrites. 

CHE-02 
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2. Answer any five of the following : 52=10 

(a) Write the electronic configuration of copper 

in its ground state. (Atomic number of  

Cu = 29)  

(b) Which has higher ionization energy, 

beryllium or boron ? Why ? 

(c) Explain with an equation how hydrogen is 

produced from natural gas. 

(d) Explain why alkali metals are poor 

complexing agents. 

(e) How is calcium carbide formed ? Give 

chemical equation. 

(f) Write two properties of aluminium because 

of which it is used in building ships and 

aircrafts. 

(g) Explain why CCl4 is not hydrolysed while 

SiCl4 gets hydrolysed easily. 

3. Answer any five of the following : 52=10 

(a) Does NaNH2 act as an acid or as a base in 

liquid ammonia ? Explain. 

(b) Out of I2, Cl2 and ICl3, which is expected to 

be most polar ? Give reason for your answer. 

CHE-02 
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(c) Is XeF2 an ionic or covalent compound ? 

Write chemical equation for its reaction with 

water.  

(d) Explain why transition metal ions form a 

large number of complexes readily. 

(e) In what ways do the actinide elements 

resemble lanthanide elements ? 

(f) Amongst B, C, N and O, which has the 

highest electron affinity and which has the 

lowest ?  

(g) What are the main points of difference 

between ionic hydrides and metallic 

hydrides ?   

4. (a) Answer any two of the following :  23=6 

 (i) What is aqua regia ? Write equations to 

show that gold is dissolved in aqua 

regia. 

(ii) Trisilylamine has a trigonal planar 

structure, explain. 

CHE-02 
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(iii) Sulphurous acid possesses both 

oxidizing and reducing properties. 

Explain giving chemical equations. 

(iv) How does magnesium react with 

nitrogen ? What happens when the 

product of this reaction is treated with 

water ? Give equations.  

(b) Answer any two of the following :  22=4  

 (i) Why do lithium compounds have higher 

covalent character than potassium 

compounds ? 

(ii) Why is the B – F bond length in BF3 

shorter than the sum of the covalent 

radii of B and F ?  

(iii) Given that the outer electron 

configuration of Xe is 5s2 5p6, predict 

the shape of XeF4 using VSEPR theory. 

(iv) What are transition metals and why 

are they so called ? 

CHE-02 
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5. Answer any two of the following : 25=10  

(a) Name the different classes of oxides based 

on the oxidation states of oxygen and give 

one example of each.   

(b)  If pairing energy,  P for Co3+ ion is  

23,625 cm–1 and o for [Co(CN)6]3– is  

33,500 cm–1, 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 ? 

(Atomic number of Co = 27)  

(c) Define gangue and flux. Which substances 

are present as gangue in an iron ore ? Which 

substance is used as a flux in an iron blast 

furnace ?  

 

CHE-02  
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 gr.EM.B©.-02  

{dkmZ ñZmVH$ (~r.Eg gr.)  

gÌm§V narjm 

OyZ, 2021 

 

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 : 101=10 

(H$) _yb AdñWm _| {ZH¡$b na_mUw _| A`wp½_V BboŠQ>́m°Zm| 

H$s g§»`m Š`m hmoJr ? (Ni H$m na_mUw H«$_m§H$ = 28) 

(I) O, S VWm Se _| go {H$g na_mUw H$m A{YH$V_ 

na_mpÊdH$ Am_mn hmoVm h¡ ?  

(J) ^mar Ob (D2O) Ho$ gmW gmo{S>`_ H$s A{^{H«$`m Ho$ 

{bE amgm`{ZH$ g_rH$aU {b{IE & 

(K) Ob _| H$m¡Z-gm A{YH$ {dbo` h¡, Li2CO3 AWdm 

Na2CO3 ?  

CHE-02 
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(L>) BeSO4, MgSO4 VWm CaSO4 _| go H$m¡Z-gm Vmn Ho$ 

à{V g~go A{YH$ ñWm`r h¡ ?  

(M) S>mB~moaoZ Ho$ EH$ AUw _| {H$VZo A§VñW B – H Am~§Y 

CnpñWV hmoVo h¢ ?  

(N>) Q>oâbm°Z H$m amgm`{ZH$ gyÌ Xr{OE & 

(O) ZmBQ´>mBQ> H$mo ZmBQ>́oQ> _| n[ad{V©V H$aZo dmbo ~¡ŠQ>r[a`m 

H$m¡Z-go àH$ma Ho$ hmoVo h¢ ?  

(P) gmo{S>`_ Wm`mogë\o$Q> _| gë\$a H$s CnM`Z AdñWm 

{H$VZr h¡ ?  

(Äm) F2, Cl2, Br2 VWm I2 _| go {H$gH$s CƒV_ Am~§Y 

D$Om© hmoVr h¡ ?  

(Q>) dm`w_§S>b _| g~go A{YH$ _mÌm _| nmB© OmZo dmbr 

CËH¥$îQ> J¡g H$m Zm_ {b{IE & 

(R>) Cr2+ VWm Cr3+ _| go H$m¡Z-gm A{YH$ ñWm`r h¡ ?  

(S>) ŷ-nn©Q>r _| g~go ~hþVm`V _| nm`m OmZo dmbm 

b¢WoZmBS>> VÎd H$m¡Z-gm h¡ ?  

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

gyÌ {b{IE & 

(U) H$m°na nm`amBQ> Ho$ gÁOrH$aU Ho$ {bE Cn`moJ _| bmB© 

OmZo dmbr {d{Y H$m Zm_ {b{IE & 

CHE-02 
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2. {ZåZ{b{IV _| go {H$Ýht nm±M  Ho$ CÎma Xr{OE : 52=10 

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

(I) {H$gH$s CƒVa Am`ZZ D$Om© hmoVr h¡, ~o[a{b`_ 
AWdm ~moam°Z H$s ? Š`m| ?  

(J) EH$ g_rH$aU XoH$a àmH¥${VH$ J¡g go hmBS´>moOZ Ho$ 
CËnmXZ H$s ì`m»`m H$s{OE & 

(K) ì`m»`m H$s{OE {H$ jma YmVwE± Aën g§Hw$bZ H$_©H$ 
Š`m| hmoVr h¢ & 

(L>) H¡$pëg`_ H$m~m©BS> {H$g àH$ma ~ZVm h¡ ? BgH$m 
amgm`{ZH$ g_rH$aU Xr{OE & 

(M) Eobw{_{Z`_ Ho$ Eogo Xmo JwU {b{IE {OZHo$ H$maU Bgo 
g_wÐr-OhmO VWm hdmB©-OhmO ~ZmZo _| à`wº$ {H$`m 
OmVm h¡ &  

(N>) ì`m»`m H$s{OE {H$ CCl4 Ob-AnK{Q>V Š`m| Zht 
hmoVm h¡ O~{H$ SiCl4 H$m Ob-AnKQ>Z AmgmZr go hmo 
OmVm h¡ & 

3. {ZåZ{b{IV _| go {H$Ýht nm±M  Ho$ CÎma Xr{OE : 52=10 

(H$) Ðd A_mo{Z`m _| Š`m NaNH2 EH$ Aåb Ho$ O¡go 
AWdm EH$ jmaH$ Ho$ O¡go H$m`© H$aVm h¡ ? ì`m»`m 
H$s{OE & 

(I) I2, Cl2 VWm ICl3 _| {H$ggo g~go A{YH$ Y«wdr` hmoZo 
H$s Anojm H$s OmVr h¡ ? AnZo CÎma Ho$ {bE H$maU 
Xr{OE & 

CHE-02 
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(J) Š`m XeF2 EH$ Am`Zr AWdm ghg§`moOH$ `m¡{JH$  

h¡ ? Ob Ho$ gmW BgH$s A{^{H«$`m Ho$ {bE amgm`{ZH$ 

g_rH$aU {b{IE & 

(K) ì`m»`m H$s{OE {H$ g§H«$_U YmVw Am`Z ~hþV ~‹S>r 

g§»`m _| erK«Vm go g§Hw$b Š`m| ~ZmVo h¢ & 

(L>) {H$Z VarH$m| _| EopŠQ>ZmBS> VÎd b¢WoZmBS> VÎdm| go 

g_mZVm Xem©Vo h¢ ?  

(M) B, C, N VWm O _| go {H$gH$s BboŠQ´>m°Z ~§YwVm g~go 

A{YH$ VWm {H$gH$s g~go H$_ h¡ ?  

(N>) Am`{ZH$ hmBS´>mBS>m| VWm YmpËdH$ hmBS´>mBS>m| Ho$ ~rM 

_w»` A§Va H$m¡Z-go h¢ ?  

 

4. (H$) {ZåZ{b{IV _| go {H$Ýht Xmo  Ho$ CÎma Xr{OE :  23=6 

(i) EoŠdm ao{O`m Š`m hmoVm h¡ ? g_rH$aU {b{IE 

Omo Xem©Vo h¢ {H$ gmoZm EoŠdm ao{O`m _| Kwb OmVm 

h¡ & 

(ii) Q´>mB{g{bbEo_rZ H$s {ÌH$moUr` g_Vbr` g§aMZm 

hmoVr h¡, ì`m»`m H$s{OE & 

CHE-02 
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(iii) gëµâ ỳag Aåb Am°ŠgrH$maH$ VWm AnMm`H$ 

XmoZm| JwUY_© YmaU H$aVm h¡ & amgm`{ZH$ 

g_rH$aU XoH$a ì`m»`m H$s{OE & 

(iv) ZmBQ´>moOZ Ho$ gmW _¡½Zr{e`_ {H$g àH$ma 

A{^{H«$`m H$aVm h¡ ? Ob Ho$ gmW Bg 

A{^{H«$`m Ho$ CËnmX H$s A{^{H«$`m H$amZo na 

Š`m hmoVm h¡ ? g_rH$aU Xr{OE & 

(I) {ZåZ{b{IV _| go {H$Ýht Xmo  Ho$ CÎma Xr{OE :  22=4 

(i) nmoQ>¡{e`_ `m¡{JH$m| H$s VwbZm _| br{W`_ 

`m¡{JH$m| Ho$ ghg§̀ moOH$ ì`dhma Cƒ Š`m| hmoVo  

h¢ ?  

(ii) BF3 _| B – F Am~§Y b§~mB© B Am¡a F H$s 

ghg§`moOH$ {ÌÁ`mAm| Ho$ `moJ\$b go N>moQ>r Š`m| 

hmoVr h¡ ?  

(iii) Xe H$m ~mø BboŠQ>́m°Z {dÝ`mg {X`m J`m h¡ : 

5s2 5p6, VSEPR {gÕm§V H$m Cn`moJ H$aHo$ 

XeF4 Ho$ AmH$ma H$s àmJw{º$ H$s{OE & 

(iv) g§H«$_U YmVwE± Š`m hmoVr h¢ VWm do Eogm Š`m| 

H$hbmVr h¢ ?  

CHE-02 
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5. {ZåZ{b{IV _| go {H$Ýht Xmo$ Ho$ CÎma Xr{OE : 25=10 

(H$) Am°ŠgrOZ H$s CnM`Z AdñWmAm| na AmYm[aV 

Am°ŠgmBS>m| Ho$ {d{^Þ dJm] Ho$ Zm_ {b{IE VWm àË òH$ 

H$m EH$-EH$ CXmhaU Xr{OE & 

(I) `{X Co3+ Am`Z Ho$ {bE `w½_Z D$Om©,  
P = 23,625 cm–1 h¡ Am¡a [Co(CN)6]3– Ho$ {bE  

o = 33,500 cm–1 h¡, V~ nVm bJmBE {H$ `h 

g§Hw$b Cƒ àMH«$U h¡ AWdm {ZåZ àMH«$U & Bg 

g§Hw$b _| A`wp½_V BboŠQ´>m°Zm| H$s g§»`m {H$VZr h¡ ? 

Š`m `h g§Hw$b a§JrZ hmoJm AWdm a§JhrZ ? (Co H$m 

na_mUw H«$_m§H$ = 27) 

(J) J¢J Am¡a âbŠg H$mo n[a^m{fV H$s{OE & Am`aZ 

A`ñH$ _| J¢J Ho$ ê$n _| H$m¡Z-go nXmW© CnpñWV hmoVo  

h¢ ? EH$ Am`aZ Y_Z (dmË`m) ^Å>r _| âbŠg Ho$ ê$n 

_| H$m¡Z-go nXmW© H$m Cn`moJ hmoVm h¡ ? 
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