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BACHELOR OF SCIENCE (GENERAL) 

(BSCG)  
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BCHCT-133 : CHEMICAL ENERGETICS, EQUILIBRIA 

AND FUNCTIONAL GROUP ORGANIC CHEMISTRY-I 

Time : 2 hours Maximum Marks : 50 

Note :   

(i) This questions paper contains two parts.  

(ii) Students have to answer both the two parts in two 

separate answer books. Write your Enrolment 

number, course code and part title clearly on each of 

the two answer books.  

(iii) Marks are indicated against each question. 

 

                                       PART A     (Maximum marks : 25) 

Chemical Energetics and Equilibria 

Attempt any five questions from question nos. 1 to 7.  

1. (a) Differentiate between a closed and an 

isolated thermodynamic system with the 

help of examples. 2 

(b) Derive mathematical expression for the work 

of expansion for an ideal gas from volume V1 

to V2 in an isothermal reversible process 

occuring at temperature T.   3 
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2. (a) State Zeroth law of thermodynamics and 

give the requirement for establishment of 

thermal equilibrium. 2 

(b) The standard enthalpies of formation for 

C2H5OH (l), CO2 (g) and H2O (l) are – 277·0,  

– 393·5 and – 285·5 kJ mol–1, respectively. 

Calculate the standard enthalpy change for 

the following reaction : 3 

 C2H5OH (l) + 3 O2 (g)  2 CO2 (g) + 3 H2O (l) 

OR 

 Differentiate between thermodynamically 

reversible and irreversible processes.   3 

3. (a) Calculate the amount of heat required to 

increase the temperature of 1·00 mole of 

neon from 300 K to 500 K under isobaric 

conditions. 2 

(Given : CP,m = 20·79 J K–1 mol–1) 

OR 

 State Le-Chatelier’s principle. 2 

(b) Derive an expression for entropy change for 

isothermal mixing of ideal gases.  3 

4. (a) Define enthalpy of atomisation. The 

enthalpy of atomisation of methane is  

found to be 1663·4 kJ mol–1. Write the 

thermochemical equation for the process.    2 



BCHCT-133 3   P.T.O. 

(b) An equilibrium mixture of three ideal gases 

A, B and C is obtained by the dissociation of 

gas A to the extent of 20% at a total pressure 

of 1·0 bar. The equilibrium between the 

gases is given as 

 A (g)  B (g) + C (g)  

 Calculate the value of Kp for the equilibrium. 3 

5. (a) What is the significance of reaction  

quotient ? 2 

(b) (i)  How are Kp and Kc related for an 

equilibrium reaction involving 

gaseous reactants and/or products ? 

(ii) The value of Kp for the following 

equilibrium reaction at 303 K is 

found to be 1·4  104 Pa :   

   N2O4 (g)  2 NO2 (g) 

 Calculate the value of Kc at this 

temperature. 3  

OR 

 In an industrially important reaction, carbon 

monoxide reacts with water to produce 

carbon dioxide and hydrogen as per the 

following thermochemical reaction :  

 CO (g) + H2O (g)  CO2 (g) + H2 (g)  

                                       H = – 41 kJ mol–1. 

 What will be the effect of the following on 

the equilibrium ? 3 

(i) Increase in pressure 

(ii) Increase in temperature  

(iii) Decrease in volume  
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6. (a) Calculate the degree of ionisation of formic 

acid in its 0·01 M aqueous solution. 2 

  (Given : Ka (HCOOH) = 1·8  10–4) 

(b) What are buffer solutions ? Calculate the pH 

of a buffer solution containing 0·1 M acetic 

acid and 1 M sodium acetate.   3 

 (Given pKa (acetic acid) = 4·76) 

OR 

 Arrange ammonia, bromamine and 

methylamine in increasing order of their 

basicities giving reasons.  3 

7. (a) What is common ion effect ? Explain with 

the help of an example. 2 

(b) Calculate the pH of 0·05 M aqueous solution 

of sodium benzoate at 298 K.  3 

 (Given : Ka (C6H5COOH) = 6·5  10–5) 
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                                       PART B     (Maximum marks : 25) 

Functional Group Organic Chemistry-I 

Attempt any five questions from question nos. 8 to 14.  

8. (a) What is hydroforming ? How will you 

prepare toluene using this process ? 2 

(b) Complete any three of the following 

reactions : 3 

(i) C6H6 + CH3COCl  

(ii) C6H6 + HOCl  

(iii) C6H5CH3 + Cl2  

(iv)
   

9. Explain why halogen groups are ortho/para 

directing deactivators in electrophilic 

substitution reactions. Explain by drawing 

resonance structures of carbocation formed by 

the attack of the electrophile on chlorobenzene.   5 

10. (a) Complete the following reaction and write 

its mechanism :  3 

  

(b) How will you prepare  

 2-methoxy-2-methylpropane ?  2 
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11. (a) Describe pinacol-pinacolone rearrangement. 2 

(b) Complete any three of the following 

reactions : 3 

(i) C6H5 – I + CH3Br  

(ii)
   

(iii) Ar – 


2
N  X

–
  

(iv)

  

12. (a) Write chemical equation for the following 

reactions :  2 

(i) Schotten-Baumann reaction 

(ii) Gattermann Synthesis   

(b) Taking a suitable example, write the 

mechanism of haloform reaction. 3 
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13. Write short notes on any two of the following : 5 

(i) Rosenmund reduction 

(ii) Houben-Hoesch reaction 

(iii) Benzoin condensation  

 

14. Complete any five of the following reactions : 5 

(i)
   

 

(ii)
  

 

(iii)

  

 

(iv)
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(v) CH3CH2CH2Br  

(vi)

  

(vii)
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~r.gr.EM.gr.Q>r.-133 : amgm`{ZH$ Am¡{O©H$s, gmå` Am¡a 
A{^bjH$s` g_yh H$m~©{ZH$ agm`Z-I 

g_` : 2 KÊQ>o  A{YH$V_ A§H$ : 50 

ZmoQ> : 
(i) Bg àíZ-nÌ Ho$ Xmo ^mJ h¢ &  
(ii) N>mÌm| H$mo XmoZm| ^mJm| Ho$ CÎma Xmo AbJ-AbJ CÎma-nwpñVH$mAm| 

_| XoZo h¢ & XmoZm| CÎma-nwpñVH$mAm| na AnZm AZwH«$_m§H$, 
nmR>çH«$_ H$moS> Am¡a ^mJ H$m erf©H$ gm\$-gm\$ {b{IE & 

(iii) àË`oH$ àíZ Ho$ A§H$ gm_Zo {XE JE h¢ & 

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

amgm`{ZH$ Am¡{O©H$s Am¡a gmå` 

àíZ g§»`m 1 go  7 ‘| go {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE & 

1. (H$) CXmhaUm| H$s ghm`Vm go D$î_mJ{VH$ {dd¥V V§Ì VWm 
{db{JV V§Ì _| {d^oX H$s{OE & 2 

(I) Vmn_mZ T na hmoZo dmbr AmXe© J¡g Ho$ {bE Am`VZ 
V1 go V2 VH$ g_Vmnr CËH«$_Ur` àH«$_ _| àgma Ho$ 

H$m`© Ho$ {bE J{UVr` ì`§OH$ ì`wËnÞ H$s{OE & 3 
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2. (H$) D$î_mJ{VH$s Ho$ eyÝ`H$mo{Q> {Z`_ H$m C„oI H$s{OE 

VWm D$î_r` gmå` Ho$ ñWmnZ Ho$ {bE Amdí`H$Vm  

~VmBE & 2 

(I) C2H5OH (l), CO2 (g) VWm H2O (l) Ho$ {bE {daMZ 
H$s _mZH$ EÝW¡pën`m± H«$_e: – 277·0, – 393·5 VWm  
– 285·5 kJ mol–1 h¢ & {ZåZ{b{IV A{^{H«$`m Ho$ 
{bE _mZH$ EÝW¡ënr n[adV©Z n[aH${bV H$s{OE :  3 

 C2H5OH (l) + 3 O2 (g)  2 CO2 (g) + 3 H2O (l) 

AWdm 

 D$î_mJ{VH$ CËH«$_Ur` VWm AZwËH«$_Ur` àH«$_m| Ho$ 

~rM {d^oX H$s{OE &  3  

3. (H$) g_Xm~ n[apñW{V`m| _| 1·00 _mob {ZAm°Z Ho$ Vmn_mZ 

H$mo 300 K go 500 K VH$ ~‹T>mZo Ho$ {bE Amdí`H$ 

D$î_m H$s _mÌm H$m n[aH$bZ H$s{OE &  2  
  ({X`m J`m h¡ : CP,m = 20·79 J K–1 mol–1) 

AWdm 

 bm-emV¡{bE Ho$ {Z`_ H$m CëboI H$s{OE &  2  

(I) AmXe© J¡gm| Ho$ g_Vmnr {_lUrH$aU Ho$ EÝQ´>m°nr 

n[adV©Z Ho$ {bE ì`§OH$ ì`wËnÞ H$s{OE & 3 

4. (H$) H$UZ H$s EÝW¡ënr H$mo n[a^m{fV H$s{OE & _oW¡Z Ho$ 

{bE H$UZ H$s EÝW¡ënr H$m _mZ 1663.4 kJ mol–1 

nm`m J`m h¡ & Bg àH«$_ Ho$ {bE D$î_amgm`{ZH$ 

g_rH$aU {b{IE & 2 
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(I) 1·0 bar Ho$ Hw$b Xm~ na J¡g A Ho$ 20% VH$ 
{d`moOZ go VrZ AmXe© J¡gm| A, B VWm C H$m {_lU 
àmá hmoVm h¡ & J¡gm| Ho$ ~rM gmå` {ZåZ{b{IV Ho$ 
ê$n _| {X`m J`m h¡ : 

 A (g)  B (g) + C (g) 

 gmå` Ho$ {bE Kp H$m _mZ n[aH${bV H$s{OE & 3 

5. (H$) A{^{H«$`m JwUH$ H$m _hÎd Š`m h¡ ? 2 

(I) (i)  EH$ J¡gr` A{^H$maH$m| VWm/AWdm CËnmXm| 
dmbr gmå` A{^{H«$`m Ho$ {bE Kp VWm Kc 

_| Š`m g§~§Y hmoVm h¡ ?    

(ii) {ZåZ{b{IV gmå` A{^{H«$`m Ho$ {bE 303 K 

na Kp H$m _mZ 1·4  104 Pa nm`m J`m : 

   N2O4 (g)  2 NO2 (g) 

 Bg Vmn na Kc H$m _mZ n[aH${bV H$s{OE & 3  

AWdm 
 EH$ Am¡Úmo{JH$ ê$n go _hÎdnyU© A{^{H«$`m _| H$m~©Z 

_moZmoŠgmBS> Ob go A{^{H«$`m H$aHo$ {ZåZ 
D$î_amgm`{ZH$ A{^{H«$`m AZwgma H$m~©Z 
S>mBAmŠgm°BS> VWm hmBS>́moOZ ~ZmVr h¡ :  

 CO (g) + H2O (g)  CO2 (g) + H2 (g)  

                                         H = – 41 kJ mol–1. 

 Bg gmå` na {ZåZ{b{IV H$m Š`m à^md hmoJm ?  3 

(i) Xm~ H$m ~‹T>Zm  

(ii) Vmn H$m ~‹T>Zm  

(iii) Am`VZ H$m H$_ hmoZm   
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6. (H$) \$m°{_©H$ Aåb Ho$ 0·01 M Obr` {db`Z _| Am`ZZ 

H$s _mÌm H$m n[aH$bZ H$s{OE &  2 

  ({X`m J`m h¡ : Ka (HCOOH) = 1·8  10–4) 

(I) C^` à{VamoYr {db`Z Š`m hmoVo h¢ ? 0·1 M Eogr{Q>H$ 

Aåb VWm 1 M gmo{S>`_ EogrQ>oQ> dmbo C^` à{VamoYr 

{db`Z Ho$ {bE pH H$m _mZ n[aH${bV H$s{OE & 3  

 ({X`m J`m h¡ : pKa (Eogr{Q>H$ Aåb) = 4·76) 

AWdm 

 H$maU ~VmVo hþE A_mo{Z`m, ~«mo_m_rZ VWm  
_o{WbEo_rZ H$mo CZH$s jmaH$Vm Ho$ ~‹T>Vo hþE H«$_ _| 
ì`dpñWV H$s{OE & 3   

7. (H$) g_ Am`Z à^md Š`m hmoVm h¡ ? CXmhaU H$s 

ghm`Vm go ì`m»`m H$s{OE & 2 

(I) 298 K na gmo{S>`_ ~oÝµOmoEQ> Ho$ 0·05 M Obr` 

{db`Z Ho$ pH _mZ H$m n[aH$bZ H$s{OE &   3 

 ({X`m J`m h¡ : Ka (C6H5COOH) = 6·5  10–5)  
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                                     ^mJ I          (A{YH$V_ A§H$ : 25) 

A{^bjH$s` g_yh H$m~©{ZH$ agm`Z-I 

àíZ g§»`m 8 go  14 ‘| go {H$Ýht nm±M àíZm| Ho$ CÎma Xr{OE & 

8. (H$) hmBS´>mo\$m°{_ªJ Š`m h¡ ? Bg {d{Y go Amn Q>m°byB©Z H¡$go 
~ZmE±Jo ?  2 

(I) {ZåZ{b{IV _| go {H$Ýht VrZ A{^{H«$`mAm| H$mo nyU© 

H$s{OE :   3 

(i) C6H6 + CH3COCl  

(ii) C6H6 + HOCl  

(iii) C6H5CH3 + Cl2  

(iv)
  

9. g_PmBE BboŠQ´>m°ZñZohr à{VñWmnZ A{^{H«$`mAm| _| h¡bmoOZ 
g_yh Am°Wm}/n¡am {ZXoemË_H$ {ZpîH«$`H$ Š`m| h¢ & Šbmoamo~|µOrZ 
na BboŠQ>́m°ZñZ ohr Ho$ AmH«$_U go ~Zo H$m~m}YZm`Z H$s 
AZwZmX g§aMZmAm| Ûmam AnZo CÎma H$s nw{ï> H$s{OE &  5 

10. (H$) {ZåZ{b{IV A{^{H«$`m H$mo nyU© H$s{OE Am¡a BgH$s 

{H«$`m{d{Y {b{IE :  3 

   

(I) 2-_oWm°Šgr-2-_o{WbàmonoZ H$mo Amn H¡$go ~ZmE±Jo ?   2 
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11. (H$) {nZoH$m°b-{nZoH$mobmoZ A{^{H«$`m Ho$ nwZ{d©Ý`mg H$m 

dU©Z H$s{OE &  2 

(I) {ZåZ{b{IV _| go {H$Ýht VrZ A{^{H«$`mAm| H$mo nyU© 

H$s{OE :  3 

(i) C6H5 – I + CH3Br  

(ii)
   

(iii) Ar – 


2
N  X

–
  

(iv)

  

12. (H$) {ZåZ{b{IV A{^{H«$`mAm| Ho$ {bE amgm`{ZH$ 

g_rH$aU {b{IE :  2 

(i) em°Q>Z-~mo_mZ A{^{H«$`m 

(ii) JmQ>a_mZ g§íbofU 

(I) Cn`wº$ CXmhaU Ho$ Ûmam hobmo\$m°_© A{^{H«$`m H$s 

{H«$`m{d{Y {b{IE &   3 
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13. {ZåZ{b{IV _| go {H$Ýht Xmo  na g§{jßV {Q>ßn{U`m±  
{b{IE :  5 

(i) amoµOoZ_wÝS> AnM`Z 

(ii) hÿ~oZ-hmoBe A{^{H«$`m 

(iii) ~oÝµOmoBZ g§KZZ 

14. {ZåZ{b{IV _| go {H$Ýht nm±M A{^{H«$`mAm| H$mo nyU© 

H$s{OE : 5 

(i)
   

 

(ii)
  

 

(iii)

  

 

(iv)
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(v) CH3CH2CH2Br  

(vi)

  

(vii)

  

  

 


