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 CHE-01  

 

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2022 

 

CHEMISTRY 

          CHE-01 : ATOMS AND MOLECULES              

Time : 1 hour Maximum Marks : 25 

Note :  Answer all five questions.  

Use the following data, wherever required : 

 Velocity of Light, c = 3  108 ms–1 

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

 Charge of Electron = 1·6  10–19 C 

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

(a) Calculate the frequency of light of 

wavelength 600 nm.   

(b) What is the condition for a molecule to 

exhibit rotational spectra ? 

(c) Why are the electron affinities of noble gases 

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

(a) What is a well-behaved wave function ? 

Explain using appropriate graph.  

(b) Explain the type of hybridization in 

phosphorus pentachloride and predict its 

geometry.  

(c) Which of the following combination of 

quantum numbers are allowed ?  

 n     l   ml    ms 

(i) 3    2    1     0 

(ii) 2    0    0 – 
2

1
 

(iii) 7    2 – 2     1 

(iv) 3 – 3 – 2 – 
2

1
 

 

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

(a) Explain the variation of ionization energy 

across second period giving reasons.  

(b) Write the resonance structures of nitrate 

ion.  

(c) Find the percentage ionic character in HCl. 

Given that the observed dipole moment is 

3·57  10–30 Cm and H – Cl bond length is 

127·5 pm.  
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4. Answer any two parts of the following : 24=8 

(a) Draw the Born-Haber Cycle of NaCl and 

calculate its Lattice energy given the 

following information :  

 Hf = – 411 kJ mol–1,  Hs = 108 kJ mol–1, 

 I(Na) = 4·95 kJ mol–1,  

 E . A (Cl) = – 348 kJ mol–1,  

 
2

1
 Hd (

2

1
 Cl2 – Cl) = 121 

(b) Draw the energy level diagram for 

2O  ion. 

Write its molecular orbital configuration. 

Calculate its bond order.  

(c) Bond length of H – F is 92·94 pm.  

Calculate the moment of inertia and 

rotational constant, B, of H – F. (Atomic 

mass of H = 1, F = 19)  

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

(a) (i) Calculate the normal modes of 

vibration for CO2 and SO2 molecules.   

(ii) Write balanced equations for the 

nuclear reactions given below : (Any 

two) 

 (I) alpha emission by B
11

5
 

 (II) proton emission by K
41

19
 

 (III) neutron emission by Br
88

35
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(b) (i) An organic compound has max =  

500 nm. The absorbance of its solution 

of concentration 1·7  10–5 mol/L was 

found to be 0·42, using a cell of path 

length 1 cm. Find its molar extinction 

coefficient. Also find the absorbance of a 

solution of same substance of 

concentration 2·2  10–5 M.  

(ii) Give at least two advantages of fusion 

process over fission.   
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 gr.EM.B©.-01  

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

{Xgå~a, 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 : 

      àH$me H$m doJ, c = 3  108 ms–1 

      ßbm§H$ H$m pñWam§H$, h = 6.626  10–34 Js 

      BboŠQ´>m°Z H$m Amdoe = 1.6  10–19 C  

 

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

(H$) 600 nm Va§JX¡Ü`© Ho$ àH$me H$s Amd¥{Îm H$s JUZm 

H$s{OE & 

(I) KyU©Z ñnoŠQ´>_ àX{e©V H$aZo Ho$ {bE EH$ AUw _| Š`m 

eV© Amdí`H$ h¡ ? 

(J) CËH¥$ï> J¡gm| Ho$ {bE BboŠQ>́m°Z ~§Y wVm YZmË_H$ Š`m| 

hmoVr h¢ ? 
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2. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 22=4 

(H$) g§VmofOZH$ ì`dhm[aH$ Va§J \$bZ Š`m h¡ ? Cn`wº$ 

AmaoI Ho$ Ûmam g_PmBE & 

(I) \$m°ñ\$moag n|Q>mŠbmoamBS> _| g§H$aU Ho$ àH$ma H$s 

ì`m»`m H$s{OE Am¡a Á`m{_{V H$m nydm©Zw_mZ H$s{OE & 

(J) {ZåZ{b{IV Šdm§Q>_ g§»`mAm| Ho$ H$m¡Z-go g§ ẁ½_ _mÝ` 

h¢ ?  

 n     l   ml    ms 

(i) 3    2    1     0 

(ii) 2    0    0 – 
2

1
 

(iii) 7    2 – 2     1 

(iv) 3 – 3 – 2 – 
2

1
 

 

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

(H$) Xÿgao AmdV© Ho$ VÎdm| H$s Am`ZZ D$Om© Ho$ ~Xbmd 

H$s ì`m»`m H$s{OE Am¡a H$maU ^r Xr{OE & 

(I) ZmBQ´>oQ> Am`Z H$s AZwZmXr g§aMZmE± {b{IE &  

(J) HCl _| à{VeV Am`{ZH$ bjU kmV H$s{OE, `{X 

ào{jV {ÛY«wd AmKyU© 3·57  10–30 Cm Am¡a H – Cl 

H$s Am~§Y b§~mB© 127·5 pm hmo &  
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4. {ZåZ{b{IV _| go {H$Ýht Xmo  ^mJm| Ho$ CÎma Xr{OE : 24=8 

(H$) NaCl Ho$ {bE ~m°Z©-hm~a MH«$ {M{ÌV H$s{OE & 
{ZåZ{b{IV gyMZm Ho$ Ûmam OmbH$ D$Om© H$s JUZm 
H$s{OE :  

 Hf = – 411 kJ mol–1,  Hs = 108 kJ mol–1, 

 I(Na) = 4·95 kJ mol–1,  

 E . A (Cl) = – 348 kJ mol–1,  

 
2

1
 Hd (

2

1
 Cl2 – Cl) = 121 

(I) 
2O  Am`Z Ho$ {bE D$Om© ñVa AmaoI ~ZmBE & BgH$m 

AUw H$jH$ {dÝ`mg {b{IE VWm Am~§Y H«$_ H$m 
n[aH$bZ H$s{OE &  

(J) H – F H$s Am~§Y b§~mB© 92·94 pm h¡ & H – F Ho$ 
{bE O‹S>Ëd AmKyU© Am¡a KyU©Z pñWam§H$, B H$m 
n[aH$bZ H$s{OE & (H H$m na_mUw ^ma = 1 Am¡a  
F = 19)  

 

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

(H$) (i) CO2 Am¡a SO2 AUwAm| Ho$ {bE gm_mÝ` H§$nZ 
{dYmAm| H$s JUZm H$s{OE &  

(ii) ZrMo Xr JB© Zm{^H$s` A{^{H«$`mAm| Ho$ {bE 
g§Vw{bV g_rH$aU {b{IE : ({H$Ýht Xmo ) 

 (I) B
11

5
 Ûmam Eoë\$m () CËgO©Z 

 (II) K
41

19
 Ûmam àmoQ>m°Z CËgO©Z 

 (III) Br
88

35
 Ûmam Ý ỳQ´>m°Z CËgO©Z   
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(I) (i) EH$ H$m~©{ZH$ `m¡{JH$ H$m max = 500 nm  

h¡ & BgHo$ 1·7  10–5 mol/L gm§ÐVm Ho$ 
{db`Z H$m AdMyfUm§H$ 0·42 h¡, O~ 1 cm 

gob H$s b§~mB© h¡ & BgHo$ _moba {dbmon JwUm§H$ 
H$m n[aH$bZ H$s{OE & 2·2  10–5 M gm§ÐVm 
Ho$ BgHo$ hr {db`Z Ho$ {bE AdMyfUm§H$ ^r 
kmV H$s{OE &  

(ii) {dI§S>Z à{H«$`m H$s VwbZm _| g§b`Z à{H«$`m Ho$ 
H$_-go-H$_ Xmo bm^ Xr{OE &  
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 CHE-02  

BACHELOR OF SCIENCE (B.Sc.) 

Term-End Examination 

December, 2022 

 

CHEMISTRY 

          CHE-02 : INORGANIC CHEMISTRY              

Time : 2 hours  Maximum Marks : 50 

Note :   

(i) Answer any five questions. 

(ii) All questions carry equal marks. 

 

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

(a) Name the metal present in chlorophyll.  

(b) Write the constituents of water gas.  

(c) Give the names of the least and most 

electronegative elements.  

(d) What are the constituents of super 

phosphate of lime ? 

(e) Name the isotopes of hydrogen. 

(f) Name one element that forms clathrate  

compounds.  

CHE-02 
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(g) Name one element that shows catenation.  

(h) Name the compound of nitrogen that is 

useful as a rocket fuel.  

(i) Name the metal that is refined by Zone 

refining.  

(j) Write the formula of inorganic benzene. 

(k) Why is H2S a stronger acid than H2O ? Give 

one reason.  

(l) Name the compound in which oxygen has a 

positive oxidation state.  

2. (a) Name the allotropic forms of oxygen. Give 

their structures and properties.  5 

(b) List all the noble gases. Give the reasons of 

late discovery of noble gases.  5 

3. (a) Explain, how the properties of elements in a 

group, and in a period, vary.  5 

(b) Why is trisilylamine a very weak, and 

trimethylamine, a good Lewis base ? 

Explain. 5 

4. (a) Name and explain the various forms of 

hydrogen.  5 

(b) Explain the 3c – 2e bond giving an example.  5 

CHE-02 
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5. (a) Explain the linkage isomerism in 

coordination compounds with the help of an 

example.  5 

(b) Define interhalogen compounds. Explain the 

structure of an XY3 type.  5 

6. (a) Describe any one method of industrial 

preparation of sulphuric acid.  5 

(b) What is lanthanide contraction ? How does it 

affect the inner transition series ?  5 

7. Write short notes on any two of the  

following : 25=10 

(a) Anomalous nature of lithium 

(b) Magnetic properties of transition metals  

(c) Nitrogen cycle 

(d) Purification of metals by zone refining  

 

CHE-02 
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 gr.EM.B©.-02  

{dkmZ ñZmVH$ (~r.Eg gr.)  

gÌm§V narjm 

{Xgå~a, 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) {H$Ýht nm±M àíZm| Ho$ 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$) Šbmoamo{\$b _| CnpñWV YmVw H$m Zm_ {b{IE & 

(I) Ob J¡g Ho$ KQ>H$m| H$mo {b{IE & 

(J) g~go H$_ Am¡a g~go A{YH$ {dÚwV-G UmË_H$ VÎdm| 

Ho$ Zm_ ~VmBE &  

(K) MyZo Ho$ gwna \$m°ñ\o$Q> Ho$ H$m¡Z-go KQ>H$ hmoVo h¢ ? 

(L>) hmBS´>moOZ Ho$ g_ñWm{ZH$m| Ho$ Zm_ {b{IE &  

(M) n§Oa (OmbH$) `m¡{JH$ ~ZmZo dmbo EH$ VÎd H$m Zm_ 

{b{IE & 

CHE-02 
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(N>) ûm¥§IbZ Xem©Zo dmbo EH$ VÎd H$m Zm_ {b{IE & 

(O) am°Ho$Q> BªYZ _| Cn`moJr ZmBQ´>moOZ Ho$ EH$ `m¡{JH$ H$m 

Zm_ {b{IE &  

(P) _§S>b n[aîH$aU Ûmam n[aîH¥$V YmVw H$m Zm_  

{b{IE & 

(Äm) AH$m~©{ZH$ ~oÝµOrZ H$m gyÌ {b{IE &  

(Q>) H2O H$s VwbZm _| H2S A{YH$ à~b Aåb Š`m| 

hmoVm h¡ ? EH$ H$maU Xr{OE &  

(R>) Am°ŠgrOZ H$s YZmË_H$ CnM`Z AdñWm dmbo 

`m¡{JH$ H$m Zm_ {b{IE &  

2. (H$) Am°ŠgrOZ Ho$ Anaê$nm| Ho$ Zm_ {b{IE & CZH$s 

g§aMZmE± Am¡a JwU Xr{OE &  5 

(I) g^r CËH¥$ï> J¡gm| H$mo gyMr~Õ H$s{OE & CËH¥$ï> J¡gm| 

H$s Xoa go ImoO Ho$ H$maU ~VmBE & 5 

3. (H$) ì`m»`m H$s{OE {H$ g_yh _| Am¡a AmdV© _| VÎdm| Ho$ 

JwU {H$g àH$ma n[ad{V©V hmoVo h¢ & 5 

(I) Q´>mB{g{bbEo_rZ EH$ Xþ~©b Am¡a Q´>mB_o{WbEo_rZ EH$ 

AÀN>m byBg jmaH$ Š`m| hmoVm h¡ ? ì`m»`m H$s{OE & 5 

4. (H$) hmBS´>moOZ Ho$ {d{^Þ ê$nm| Ho$ Zm_ {b{IE VWm CZH$s 

ì`m»`m H$s{OE &  5 

(I) EH$ CXmhaU XoH$a 3c – 2e Am~§Y H$s ì`m»`m H$s{OE & 5 

CHE-02 
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5. (H$) EH$ CXmhaU H$s ghm`Vm go g_Ýd` `m¡{JH$m| _| ~§YVm 

g_md`dVm H$s ì`m»`m H$s{OE &  5 

(I) A§Vah¡bmoOZ `m¡{JH$m| H$mo n[a^m{fV H$s{OE & EH$ 

XY3 àH$ma H$s g§aMZm H$s ì`m»`m H$s{OE &  5 

6. (H$) gëâ`y[aH$ Aåb Ho$ Am¡Úmo{JH$ CËnmXZ H$s H$moB© EH$ 

{d{Y H$m dU©Z H$s{OE &  5 

(I) b¢WoZmBS> g§Hw$MZ Š`m hmoVm h¡ ? Am§V[aH$-g§H«$_U 

ûm¥§IbmAm| H$mo `h H¡$go à^m{dV H$aVm h¡ ?  5 

7. {ZåZ{b{IV _| go {H$Ýht Xmo  na g§{jßV {Q>ßn{U`m±  

{b{IE : 25=10 

(H$) br{W`_ H$m Ag§JV ì`dhma 

(I) g§H«$_U YmVwAm| Ho$ Mw§~H$s` JwU 

(J) ZmBQ´>moOZ MH«$ 

(K) _§S>b n[aîH$aU Ûmam YmVwAm| H$m emoYZ  

 CHE-02 


