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 BCHCT-131  

BACHELOR OF SCIENCE (GENERAL) 

(BSCG)  

Term-End Examination 

June, 2022 

 

BCHCT-131 : ATOMIC STRUCTURE, BONDING, 

GENERAL ORGANIC CHEMISTRY AND  

ALIPHATIC HYDROCARBONS 

Time : 2 hours Maximum Marks : 50 

Note :  (i) Attempt any five questions from Part A and 

any five questions from Part B on separate  

answer sheets. 

 (ii) All questions carry equal marks.  

 

                                       PART A    (Maximum Marks : 25) 

1. (a) Discuss the contribution of Rutherford in 

explaining the structure of an atom.  3 

(b) Which of the following molecules has a 

dipole moment,  CH4 or NH3 ? Give reason. 1 

(c) Name the force by which the molecules are 

held together in the crystal structure of a 

compound.  1 
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2. (a) Why is oxygen paramagnetic ? Explain 

using molecular orbital theory.  3 

(b) State the type of hybridisation present in 

benzene and SF4 molecules. 2 

 

3. (a) Write the steps used in valence bond 

method to arrive at the structure of a 

molecule. 3 

(b) Classify the following statements as true or 

false. Also give reason in support of your 

answer. 2 

(i) Ionisation energy of sodium is less 

than that of magnesium.  

(ii) First ionisation energy of magnesium 

is more than its second ionisation 

energy.   

 

4. (a) Write all steps to obtain the Lewis 

structure of CO2. 3 

(b) Briefly explain the photoelectric effect. How 

did Einstein explain it ?   2 

 

5. Name the four quantum numbers of an electron 

and give their significance. What is Pauli’s 

Exclusion Principle ?   5 
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6. (a) Explain the difference between a covalent 

and a coordinate covalent bond with a 

suitable example. 3 

(b) Write the electronic configurations of  

Cr (At. No. = 24) and Ag (At. No. = 47). 2 

 

7. (a) Explain the significance of  and 2. 2 

(b) Give the characteristics of a well-behaved 

wave function. Draw a suitable diagram for 

the well-behaved wave function.  3 



BCHCT-131 4 

                                       PART B    (Maximum Marks : 25) 

8. (a) What is the product of Kolbe’s electrolysis 

of sodium acetate ? Write the reaction and 

its mechanism.  3 

(b) How will you convert 2-pentyne to cis and 

trans-2-pentene ?  2 

9. (a) Write the products of oxidative ozonolysis of 

2-methyl-2-butene.  2 

(b) Arrange the following compounds in the 

increasing order of their acidity and give 

reason for answer :  3 

 CH3CHCH2COOH,  CH3CH2CHCOOH, 
  | | 
  Cl Cl 

 ClCH2CH2CH2COOH 

10. (a) Which one of the following compounds will 

exibit optical activity and why ? 

        
OH
|  

(i) CH3CHCOOH 

(ii) HOOC(CH2)2COOH 

  Draw two Fischer projections of  

compound (i). 3 

(b) How will you prepare 1-hexyne from  

ethyne ?  2 
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11. What are electrophiles and nucleophiles ? Give 

one example each of (i) a neutral electrophile,  

(ii) a neutral nucleophile, and (iii) a charged 

electrophile. 5 

12. (a) Explain Saytzeff ’s rule with the help of a 

suitable example. 3 

(b) Write the products formed by the reaction of 

HBr and propene when (i) no peroxide is 

present, and (ii) in the presence of peroxide. 2 

13. (a) Draw the conformations of cyclohexane. 

Comment on their relative stabilities. 3 

(b) How are straight chain alkanes converted to 

branched chain alkanes ? What is the 

importance of this reaction ?  2 

14. (a) Assign Z or E configuration to the following 

compounds and explain your answer :  3 
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(b) Which of the following are aromatic in 

nature ?   

 

 Give reason in support of your answer.   2 
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 ~r.gr.EM.gr.Q>r.-131  

{dkmZ ñZmVH$ (gm_mÝ`) 
(~r.Eg.gr.Or.) 

gÌm§V narjm 

OyZ,  2022 

~r.gr.EM.gr.Q>r.-131 : na_mUw g§aMZm, Am~§YZ,  
gm_mÝ` H$m~©{ZH$ agm`Z Am¡a Eo{b\¡${Q>H$ hmBS´>moH$m~©Z 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

ZmoQ> : (i) AbJ-AbJ CÎma-nwpñVH$mAm| _| ^mJ H$ go {H$Ýht nm±M 
àíZm| Am¡a ^mJ I go {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE & 

 (ii) g^r àíZm| Ho$ A§H$ g_mZ h¢ & 

                                     ^mJ H$          (A{YH$V_ A§H$ : 25) 

1. (H$) na_mUw H$s g§aMZm H$s ì`m»`m H$aZo _| aXa\$moS>© Ho$ 

`moJXmZ H$s MMm© H$s{OE & 3 

(I) {ZåZ{b{IV _| go {H$g AUw H$m {Û-Y«wd AmKyU© h¡ ?  

 CH4  `m  NH3  

 H$maU ^r Xr{OE &  1 

(J) Cg ~b H$m Zm_ ~VmBE {OgHo$ Ûmam {H$gr `m¡{JH$ 

H$s {H«$ñQ>b g§aMZm _| AUw Amng _| Ow‹S>o hmoVo h¢ &   1 
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2. (H$) Am°ŠgrOZ AZwMw§~H$s` Š`m| hmoVr h¡ ? AUw H$jH$ 

{gÕm§V Ho$ Cn`moJ Ûmam ì`m»`m H$s{OE & 3 

(I) ~oÝµOrZ Am¡a SF4 AUwAm| _| CnpñWV g§H$aU Ho$ 

àH$ma H$mo {b{IE &  2 

3. (H$) g§`moOH$Vm Am~§Y {d{Y Ho$ AZwgma {H$gr AUw H$s 

g§aMZm {ZYm©[aV H$aZo Ho$ MaUm| H$mo {b{IE & 3 

(I) {ZåZ{b{IV H$WZm| H$mo ghr Am¡a JbV Ho$ ê$n _| 

dJuH¥$V H$s{OE & AnZo CÎma H$s nw{îQ> Ho$ {bE H$maU 

^r Xr{OE & 2 

(i) gmo{S>`_ H$s Am`ZZ D$Om© _¡½Zr{e`_ H$s 

Am`ZZ D$Om© go H$_ hmoVr h¡ &  

(ii) _¡½Zr{e`_ H$s àW_ Am`ZZ D$Om© CgH$s 

{ÛVr` Am`ZZ D$Om© go A{YH$ hmoVr h¡ &  

4. (H$) CO2 H$s byBg g§aMZm àmßV H$aZo Ho$ g^r MaUm| 

H$mo {b{IE & 3 

(I) àH$me-{dÚwV² à^md H$s g§{jßV ì`m»`m H$s{OE & 

AmBÝñQ>mBZ Zo BgH$s ì`m»`m {H$g àH$ma H$s ?  2 

5. {H$gr BboŠQ´>m°Z Ho$ {bE Mma Šdm§Q>_ g§»`mAm| Ho$ Zm_ 

~VmBE Am¡a CZH$s gmW©H$Vm {b{IE & nmCbr AndO©Z 

{gÕm§V Š`m hmoVm h¡ ?  5 



BCHCT-131 9   P.T.O. 

6. (H$) C{MV CXmhaU Ûmam ghg§`moOH$ Am~§Y Am¡a 
Cnghg§`moOH$ Am~§Y _| A§Va H$s ì`m»`m H$s{OE & 3 

(I) Cr (na_mUw H«$_m§H$ = 24) Am¡a Ag (na_mUw H«$_m§H$ 
= 47) Ho$ {bE BboŠQ>́m°{ZH$ {dÝ`mg {b{IE &  2 

 

7. (H$)  Am¡a 2 H$s gmW©H$Vm H$s ì`m»`m H$s{OE &   2 

(I) {H$gr g§VmofOZH$ ì`mdhm[aH$ Va§J \$bZ Ho$ JwUY_© 
~VmBE & g§VmofOZH$ ì`mdhm[aH$ Va§J \$bZ Ho$ {bE 
C{MV {MÌ Amao{IV H$s{OE & 3 
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                                     ^mJ I          (A{YH$V_ A§H$ : 25) 

8. (H$) gmo{S>`_ EogrQ>oQ> Ho$ H$moë~o {dÚwV²-AnKQ>Z go Š`m 
CËnmX àmßV hmoVm h¡ ? BgH$s A{^{H«$`m Am¡a 
{H«$`m{d{Y {b{IE &  3 

(I) Amn 2-noÝQ>mBZ H$mo {gg Am¡a Q´>mÝg-2-noÝQ>rZ _| {H$g 
àH$ma ê$nm§V[aV H$a|Jo ?  2 

9. (H$) 2-_o{Wb-2-ã`yQ>rZ Ho$ Am°ŠgrH$mar AmoµOmoZmo{b{gg Ho$ 

CËnmX {b{IE & 2 

(I) {ZåZ{b{IV `m¡{JH$m| H$mo CZH$s AåbVm Ho$ ~‹T>Vo hþE 

H«$_ _| ì`dpñWV H$s{OE Am¡a AnZo CÎma Ho$ {bE 

H$maU ~VmBE : 3 

 CH3CHCH2COOH,  CH3CH2CHCOOH, 
   |   | 
   Cl   Cl 

 ClCH2CH2CH2COOH 

10. (H$) {ZåZ{b{IV _| go H$m¡Z-gm `m¡{JH$ Y«wdU KyU©H$Vm 
àX{e©V H$aVm h¡ Am¡a Š`m| ?  

       
OH
|   

(i) CH3CHCOOH 

(ii) HOOC(CH2)2COOH 

  `m¡{JH$ (i) Ho$ {bE Xmo {\$ea àjon Amao{IV  
H$s{OE & 3 

(I) Amn EWmBZ go 1-h¡ŠgmBZ {H$g àH$ma ~ZmE±Jo ?  2 
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11. BboŠQ>́m°ZñZohr Am¡a Zm{^H$ñZohr Š`m hmoVo h¢ ? {ZåZ{b{IV 
Ho$ {bE EH$-EH$ CXmhaU Xr{OE : 5 

(i) EH$ CXmgrZ BboŠQ´>m°ZñZohr 

(ii) EH$ CXmgrZ Zm{^H$ñZohr 

(iii) EH$ Amdo{eV BboŠQ´>m°ZñZohr 

12. (H$) C{MV CXmhaU H$s ghm`Vm go g¡ËOoµ\$ {Z`_ H$s 
ì`m»`m H$s{OE &  3 

(I) àmonrZ H$s HBr Ho$ gmW A{^{H«$`m go ~Zo CËnmXm| H$mo 
{b{IE O~  2 

(i) H$moB© nam°ŠgmBS> CnpñWV Z hmo, Am¡a  

(ii) H$moB© nam°ŠgmBS> CnpñWV hmo &  

13. (H$) gmBŠbmoh¡ŠgoZ Ho$ H$m°Ýµ\$m°_}eZm| H$mo Amao{IV  
H$s{OE & CZHo$ Amno{jH$ ñWm{`Ëd na {Q>ßnUr 
H$s{OE &  3 

(I) G$Ow ûm¥§Ibm EoëHo$Zm| H$mo em{IV ûm¥§Ibm EoëHo$Zm| _| 
{H$g àH$ma n[ad{V©V {H$`m Om gH$Vm h¡ ? Bg 
A{^{H«$`m H$m Š`m _hÎd h¡ ?  2 

14. (H$) {ZåZ{b{IV `m¡{JH$m| H$m Z `m E {dÝ`mg {ZYm©[aV 
H$s{OE Am¡a AnZo CÎma H$s ì`m»`m H$s{OE : 3 
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(I) {ZåZ{b{IV _| go H$m¡Z-go àH¥${V _| Eoamo_¡{Q>H$ h¢ ?  

 
AnZo CÎma H$s nw{îQ> Ho$ {bE H$maU Xr{OE & 2 


