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SECTION – A 

 This section contains SIX (06) questions. 

 Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four 

option(s) is (are) correct answer(s). 

 For each question, choose the option(s) corresponding to (all) the correct answer(s). 

 Answer to each question will be evaluated according to the following marking scheme: 

 Full Marks  : +4 If only (all) the correct option(s) is(are) chosen; 

 Partial Marks  : +3 If all the four options are correct but ONLY three options are chosen; 

 Partial Marks  : +2 If three or more options are correct but ONLY two options are  

  chosen, both of which are correct; 

 Partial Marks  : +1 If two or more options are correct but ONLY one option is chosen and  

  it is a correct option; 

 Zero Marks  : 0 If unanswered; 

 Negative Marks  : −2 In all other cases. 

 For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to 

correct answers, then 

 choosing ONLY (A), (B) and (D) will get +4 marks; 

 choosing ONLY (A) and (B) will get +2 marks; 

 choosing ONLY (A) and (D) will get +2marks; 

 choosing ONLY (B) and (D) will get +2 marks; 

 choosing ONLY (A) will get +1 mark; 

 choosing ONLY (B) will get +1 mark; 

 choosing ONLY (D) will get +1 mark; 

 choosing no option(s) (i.e. the question is unanswered) will get 0 marks and 

 choosing any other option(s) will get −2 marks. 

SECTION - 1 

QID: 521157     Aromatic 

1. The reaction sequence(s) that would lead too-xy leneas the major product is(are) 

 dkSuls vfHkfØ;k/vuqØeksa ds ifj.kkeLo:i eq[; mRikn ds :i esa o-tkbyhu izkIr gksrk gS/gS ? 

(A)  

NH2 

Me 
1. NaNO2/HCl 

273K 

2. CuCN 

 
3. DIBAL-H 

then H3O
+ 

4. N2H4,KOH heat 

 

 (B) 
 

Me 
1. Mg, CO2, H3O

+ 

2. SOCl2 

 3. H2, Pd-BaSO4 

4. Zn-Hg, HCl Br 

  

 (C)  

Me 1. i. BH3 

ii. H2O2, NaOH 

 
2. PBr3 
3. Zn, dil. HCl 

 (D) 
1. O3, Zn/H2O 

 
2. N2H4, KOH, heat 

 

 

Ans. AB 



 

 

Sol. (A)  

NH2 

Me 

NaNO2/HCl 

N2Cl– 

Me 
+ 

CuCN 

CN 

Me 

DIBAL–H 

3H O  

CHO 

Me 

Me 

Me 

N2H4/KOH 
 

  

(B)  

Me 

Mg 

Br 

Me 

CO2 

mgBr 

3H O  

Me 

SOCl2 

COOH 

Me 

C–Cl 

O 

H2/Pd–BaSO4 

Me 

CH=O 

Zn-Hg 

HCl 

Me 

Me 

 

 (C)  

Me 
BH3 

H2O2, NaOH 

Me 

CH2 
CH2 

OH 

PBr3 

Me 

CH2 
CH2 

Br 

Zn/dil HCL 

Me 

CH2 
CH3 

 

  



 

 

(D)  
O3 | Zn–H2O 

O=CH 

O=CH 

N2H4 

KOH/ 

H3C 

H3C 

 

 

 

QID: 521164     Amine 

2. Correct option(s) for the following sequence of reactions is (are) 

 

 
Br2 

P 

1. Q CHCl3 

R 
2. H2/Pd/C KOH 

S 
light 

PhCH3 

i. KMnO4 

KOH, heat 
ii. H3O

+ 

T 
1. NH3 

2. heat 
U 

W 

V 

foul smelling 

 

 (A)  Q= KNO2, W = LiAlH4   (B) R = benzenamine,V=KCN 

 (C) Q=AgNO2,R=phenylmethanamine (D) W = LiAlH4, V = AgCN 

 fuEu vfHkfØ;kvksa ds vuqØe ds fy, lgh fodYi gS@gSa 

 

 
Br2 

P 

1. Q CHCl3 

R 
2. H2/Pd/C KOH 

S 
light 

PhCH3 

i. KMnO4 

KOH, heat 
ii. H3O

+ 

T 
1. NH3 

2. heat 
U 

W 

V 

foul smelling 

 

 (A)  Q= KNO2, W = LiAlH4   (B) R = csaftu,ehu,V=KCN 

 (C) Q=AgNO2,R=QsfuyesFkSu,ehu  (D) W = LiAlH4, V = AgCN 

 

Ans. CD 

Sol.   



 

 

 

 
Br2 (i) AgNO2(Q) CHCl3 

(R) (ii)H2/Pd/C (S) light 
Ph–CH3 

i. KMnO4 

KOH, heat 

ii. 
3H O  

1. NH3 

2. heat 

(U) 

AgCN(V) 

foul smelling 

Ph–CH3–Br 

(P) 
Ph–CH2–NH2 KOH 

Ph–CH2–NC 

Ph–C–NH2 

O 
(T) 

Ph–C–OH2 

O 

liAlH4(w) 

 

 P : 
2Ph–CH –Br   T : 

PH– C – OH
||
O

 

 Q :  
2AgNO   U :  

2Ph – C – NH
||
O

 

 R : 
2 2Ph–CH –NH  V : AgCN  

 S : 
2Ph–CH NC   W : 

4LiAlH  

 

QID: 521174     Chemical Kinetic 

3. For the following reaction 

 k2X Y P  

The rate of reaction is 
  d P

dt
𝑘[𝐗].Two moles of X are mixed with one mole of Y to make 1.0L of 

solution. At 50s, 0.5 mole of Y is left in the reaction mixture.The correct statement(s) about the 

reaction is(are)  

(Use:ln2= 0.693) 

(A) The rate constant, k, of the reaction is 
4 113.86 10 s   

 (B) Half-life of X is 50 s. 

 (C) At 50s,   
  

   3 1 1
d X

13.86 10 molL s
dt

 

 (D) At   
  

   3 1 1
d Y

100s, 3.46 10 molL s
dt

. 

 fuEufyf[kr vfHkfØ;k ds fy, 

  k2X Y P  

vfHkfØ;k dk osx 
  d P

dt
𝑘[𝐗] gSA nks eksy X rFkk ,d eksy Y dks feykdj 1.0 L foy;u cuk;k tkrk gSA 50s ij 

vfHkfØ;k feJ.k esa 0.5 eksy Y 'ks"k jgrk gSA vfHkfØ;k ds lUnHkZ esa lgh dFku gS/gSa (ln 2= 0.693 dk mi;ksx dhft,) 

(A) vfHkfØ;k dk osx fu;rkad k = 
4 113.86 10 s   

 (B) X dh v)Z vk;q 50 s gS 



 

 

 (C) 50s ij   
  

   3 1 1
d X

13.86 10 molL s
dt

 

 (D)   
  

   3 1 1
d Y

100s, 3.46 10 molL s
dt

. 

Ans. BCD 

Sol.  

 k2X Y P   
1 dX dY dP

k[X]
2 dt dt dt


     

 2     1 

 1     0.5  
dX

2[X] kd[X]
dt


   

 1 d
2

d

0.693 0.693
t (A) 50s k

k 50
     

 2kd 1.386 10   

 2dX
1.386 10 [X]

dt

     
1

[X] 1
1

   

 21.386 10   

 at 100 sec   
3
4

t 100sec  

 [X] = 
2

Ao 2
0.5

42
   

 2dY 1.386
k [X] 0.5 3.46 10

dt 2

       

 
QID: 521192     Electrochemistry 

4. Some standard electrode potentials at 298 K are given below: 

 2Pb / Pb  0.13V  

 2Ni /Ni  0.24V  

 2Cd / Cd  0.40V  

 2Fe / Fe  0.44V  

To a solution containing 0.001 M of X2+ and 0.1 M of Y2+, the metal rods X and Y are inserted 

(at 298 K) and connected by a conducting wire. This resulted in dissolution of X. The correct 

combination(s) of X and Y, respectively, is (are) 

(Given: Gas constant, R = 8.134 J K–1mol–1, 

 Faraday constant, F = 96500 C mol–1) 

(A) Cd and Ni  (B) Cd and Fe  (C) Ni and Pb  (D) Ni and Fe 

 uhps 298 K ij dqN ekud bysDVªkWM foHko fn;s x;s gSa  

 2Pb / Pb  0.13V  

 2Ni /Ni  0.24V  

 2Cd / Cd  0.40V  

 2Fe / Fe  0.44V  



 

 

 0.001 M of X2+ rFkk 0.1 M of Y2+ ;qDr foy;u esa ?kkrq dh NM X rFkk Y dks izfo"V djk;k tkrk gS (298 K ij) rFkk 

bls pkyd rkj }kjk la;ksftr fd;k tkrk gSA blds ifj.kkeLo:i X dk fo?kVu gksrk gSA  X rFkk Y ds lgh la;kstu Øe'k: 

gS/gS  

 (fn;k gS : xSl fu;rkad, R = 8.134 J K–1mol–1, QSjkMs fu;rkad, F = 96500 C mol–1) 

(A) Cd rFkk Ni  (B) Cd rFkk Fe  (C) Ni rFkk Pb  (D) Ni rFkk Fe 

Ans. ABC 

Sol. 2Pb 2e Pb(s)  
oE 0.13v   

 
2 o

2 0

Ni 2e Ni(s) E 0.24V

Cd 2e Cd(s) E 0.4V

 

 

    


   
 

 2Fe 2e Fe(s)     oE 0.44v   

 o 0.0591
E E logQ

2
   

 
0.0591

0.4 0.24 logQ
2

   
 

QID: 521218     Coordination 
 

5. The pair (s) of complexes wherein both exhibit tetrahedral geometry is (are) 

 (Note: py = pyridine 

 Given: Atomic numbers of Fe, Co, Ni and Cu are 26, 27, 28 and 29, respectively) 

(A) 
 

      
2

4 4
FeCl and Fe(CO)    (B) 

 

      
2

4 4
CO(CO) and COCl  

 (C) 


      
2

4 4
Ni(CO) and Ni(CN)    (D) 

 

      
3

4 4
Cu(py) and Cu(CN)  

 ladqyks dk ;qXe ftlesa nksuksa prq"Qydh; T;kfefr iznf'kZr djrs gSa (gSa), gSa 

 (uksV: py = ik;fjMhu 

 fn;k: Fe, Co, Ni rFkk Cu dh ijek.kq la[;k Øe'k: 26, 27, 28 rFkk 29)  

(A) 
 

      
2

4 4
FeCl and Fe(CO)    (B) 

 

      
2

4 4
CO(CO) and COCl  

 (C) 


      
2

4 4
Ni(CO) and Ni(CN)    (D) 

 

      
3

4 4
Cu(py) and Cu(CN)  

Ans. A, B, D 

(1)  (FeCl4)– 

Fe+3 = 

 3d 4s 4p 

sp3 

 

(2)  [Fe(CO) 4)2– 

Fe-2 = 

 3d 4s 4p 

sp3 

3d 4s 4p 

 



 

 

(3)  [Co(CO) 4)– 

Co– = 

 3d 4s 4p 

 

Co– = 
 

sp3 

3d 4s 4p 

 
(4)  [CoCl 4)2– 

Co2+ = 

 

sp3 

3d 4s 4p 

 
(5)  Ni(CO)4 

Ni = 

 3d 4s 4p 

sp3 

3d 4s 4p 

 
(6)  [Ni(CN)4)2– 

Ni+2 = 

 3d 4s 4p 

 

Ni+2 = 

 

dsp2 

3d 4s 4p 

 
(7)  [Cu(Py) 4)+ 

Cu+(3d10) = 
 

sp3 

3d 4s 4p 

 
  



 

 

(8)  [Cu(CN) 4)3– 

  Cu+(3d10) = 
 

sp3 

3d 4s 4p 

 

QID: 521224     P-block 

6. The correct statement(s) related to oxoacids of phosphorous is (are) 

 (A) Upon heating H3PO3 undergoes disproportionation reaction to produce H3PO4 and PH3. 

 (B) While H3PO3 can act as reducing agent, H3PO4 cannot. 

 (C) H3PO3 is a monobasic acid. 

 (D) The H atom of P–H bond in H3PO3 is not ionizable in water. 

 QkWLQksjl ds vkWDlksvEyksa ls lacaf/kr lgh dFku gS/gSa 

 (A) xeZ djus ij, H
3
PO

3
 vlekuqikru vfHkfØ;k nsrk gS rFkk blesa H

3
PO

4
 o PH

3 
izkIr gksrk gSA 

 (B) H
3
PO

3
 vipk;d dh rjg dk;Z d ldrk gS tcfd H

3
PO

4
 vipk;d dh rjg dk;Z ugha dj ldrk 

 (C) H
3
PO

3
 ,dd{kkjdh; vEy gS 

 (D) H
3
PO

3 
esa P–H ca/k dk H-ijek.kq ty esa vk;uuh; ugh gS    

Ans. A, B, D 

(A)  H3PO3
disproportionation  H3PO4 + PH3 

(B) H3PO3 is reducing agent due to presence of P – H bond 
(C) H3PO3 is dibasic acid due to presence of two –OH group 
(D)  The H-atom of P–H bond is not Ionizable 

 
Section – 2 

 This section contains THREE (03) question stems. 
 There are TWO (02) questions corresponding to each question stem. 
 The answer to each question is a NUMERICAL VALUE. 
 For each question, enter the correct numerical value corresponding to the answer in the 

designated place using the mouse and the on-screen virtual numeric keypad. 
 If the numerical value has more than two decimal places, truncate/round-off the value to TWO 

decimal places. 
 Answer to each question will be evaluated according to the following marking scheme: 
 Full Marks  : +2 If ONLY the correct numerical value is entered at the designated place; 
 Zero Marks  : 0 In all other cases. 
 

Question stem for Question Nos. 7 and 8 
Question Stem 
At 298   K,   the   limiting   molar conductivity of   a weask   monobasicacidis4 × 102 S cm2 

mol1. At 298 K, for an aqueous solution of the acid the degree of dissociation is and the molar 

conductivity is 𝐲×102Scm2mol1. At 298K, upon 20 times dilution with water,the molar 

conductivity of the solution becomes 3𝐲×102Scm2mol1. 
298   K ij, ,d nqcZy ,dy{kkjh; vEy dh lhekUr eksyj pkydrk 4 × 102 S cm2 mol1 gSA 298 K ij vEy ds tyh; 

foy;u ds fo;kstu dh ek=kk rFkk eksyj pkydrk  y×102Scm2mol1 gSA  298K ij ty }kjk 20 xquk ruq djusij foy;u 

dh eksyj pkydrk 3y×102 S cm2mol1 gks tkrh gSA 

 
QID: 521231      Electrochemistry 

7. The value of  is_____. 

  dk eku_____gSA 



 

 

Ans. 0.22 

 
QID: 521233      Electrochemistry 
8. The Value of y is _____. 
 y dk eku_____gSA 
Ans. 0.863 

Sol. 0 2 2

m(HA) 4 10 Scm /mol    

 C 2 2HA y 10 Scm /mol    

 
C

0


 


 

 When solution is diluted 20 times with water 
2 13    

   
 

2
2

a

3C C
k

1 20 1 3


  

   
 

   
1 1 9

1 20 1 3
 

   
 

   20 60 9 9      

   11 (60 9)    

   
11

0.22
51

  
 

   
0.22   

   
C 2

0 2

y 10 11

514 10

 
   

 
 

   
44

y 0.863
51

   

 

Question stem for Question Nos. 9 and 10 

Question Stem 

Reaction of x g of Sn with HCl quantitatively produced a salt. Entire amount of thesalt 

reacted with y g of nitrobenzene in the presence of required amount of HCl 

toproduce1.29gofanorganicsalt(quantitatively). 

(Use Molar masses (in g mol–1) of H, C, N, O, Cl and Sn as 1, 12, 14, 16, 35 

and119,respectively). 

 x g Sn o HCl dh ek=kkRed :i esa vfHkfØ;k ij ,d yo.k izkIr gksrk gSA HCl dh vko';d ek=kk dh mifLFkfr esa yo.k 

dh lEiw.kZ ek=kk yg ukbVªkscsUthu ds lkFk vfHkfØ;k djds 1.29 g dkcZfud yo.k ¼ek=kkRed :i ls½ nsrk gSA  

(H, C, N, O, Cl rFkk Sn ds eksyj nO;eku Øe'k%( g mol
–1 

esa) 1, 12, 14, 16, 35 rFkk 119 gSa). 
QID: 521258      Stoichimetry (I) 

9. The value of x is____. 

 x dk eku ____gSA 

Ans. 3.57 
 
QID: 521263      Stoichimetry (I) 

10. The value of y is _____. 

 y dk eku _____gSA 

Ans. 1.23 

Sol. 
2Sn 2HCl SnCl x /119mol    



 

 

 

 

NO2 

Sn/HCl 

3NH   

 
  

 

 

 

NO2 

+   3SnCl2 

3NH Cl   

|  HCl excess 

1.29 gm y

123
 

x

119
 

 

 
y 1.29

1.23gm
123 129

   

 

y x y
6 2 x 3 119

123 119 123
        

    210 3 119    

    x = 3.57 

    y = 1.23 
 

Question stem for Question Nos. 11 and 12 
Question Stem 
A sample (5.6 g) containing iron is completely dissolved in cold dilute HCl 
topreparea250mLofsolution.Titrationof25.0mLofthissolutionrequires12.5mLof0.03MKMnO4s
olutiontoreachtheendpoint.NumberofmolesofFe2+presentin250mLsolutionisx×10−2(considerc
ompletedissolutionofFeCl2).Theamountofironpresentinthesampleisy%byweight. 

 
(Assume: KMnO4reactsonlywithFe2+ inthesolution 
Use:Molarmassofironas56gmol−1) 

 vk;ju ;qDr ,d uewus (5.6 g) dks B.Ms ruq HCl esa iw.kZr% ?kksydj 250mL foy;u rS;kj fd;k x;k A 25.0 mL ds 

vuqekiu esa vfUre fcUnq izkIr djus ds fy, 12 .5 mL ,  0.03 M KMnO
4 

foy;u dh vko';drk gSA 250 mL foy;u 

esa mifLFkr  Fe
2+

 ds eksyks dh la[;k x×10
–2 

 (ekuk FeCl
2
dk iw.kZ fo;kstu gksrk gS) gSA uewus esa mifLFkr vk;ju dh 

ek=kk Hkkj vuqlkj y% gSA 

 (ekuk% KMnO
4 

foy;u esa dsoy Fe
2+

 ds lkFk fd;k djrk gS mi;ksx djsa: vk;ju dk eksyj nzO;eku 56 g mol
–1

) 
 

QID: 521266     Stoichimetry (II) 

11. The value of x is ______. 

 x dk eku ____gSA 

Ans. 1.875 

 

QID: 521275    Stoichimetry (II) 

12. The value of y is _____. 

 y dk eku _____gSA 



 

 

Ans. 18.75 

Sol. 
2 2

Fe 2HCl FeCl H    

 meq of KMnO4 = meq of Fe+2 

 12.5 0.03 5 1.875    = meq of 1Fe  in 25ml 

 meq of Fe+2= m.moles of Fe+1 in 250 ml 

   18.75  

 moles = 3 218.75 10 x 10      

 wt 318.75 10 56 1.05gm     

 x = 1.875 

 % of Fe+2 = 
1.05

100 18.75
5.6

   

 

Section –3 

 This section contains TWO (02) paragraphs. Based on each paragraph, there are TWO (02) 

questions. 

 Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the 

correct answer. 

 For each question, choose the option corresponding to the correct answer. 

 Answer to each question will be evaluated according to the following marking scheme: 

 Full Marks   : +3 If ONLY the correct option is chosen; 

 Zero Marks   : 0 If none of the options is chosen (i.e. the question is unanswered); 

 Negative Marks  : −1 In all other cases. 

 

Paragraph 

The amount of enrgy required to break a bond is same as the amount energy released when the same 

bond is formed. In gaseous state, the energy required for homolytic cleavage of a bond is called Bond 

Dissociation Energy (BDE) or Bond Strength. BDE is affected by s-character of the bond and the 

stability of the radicalsformd. Shorter bonds are typically stronger bonds. BDEs for some bonds are 

given below: 

,d ca/k dks rksMus ds fy, vko';d ÅtkZ dh ek=kk mlh ca/k ds cuus esa eqDr ÅtkZ dh ek=kk ds leku gksrh gSA xSlh; voLFkk esa, 

,d ca/k ds leka'k fonyu ds fy, vko';d ds ÅtkZ (BDE) ;k ca/k lkeF;Z dgykrh gSA BDE ca/k ds  s-y{k.k rFkk izkIr ewyd ds 

LFkkf;Ro }kjk izHkkfor gksrh gSA NksVs ca/k izk:fid :i ls izcy ca/k gksrs gSA dqN ca/kksa dh BDE uhps nh x;h gSA 

 

 
H3C – H(g) H3C (g) + H (g)   Ho = 105 kcal mol-1 

• • 

 

 

 
Cl – Cl(g) Cl (g) + Cl (g)   Ho = 58 kcal mol-1 

• • 

 

 

 
H3C – Cl(g) H3C (g) + Cl (g)   Ho = 85 kcal mol-1 

• • 

 

 

 
H – Cl(g) H (g) + Cl (g)   Ho = 103 kcal mol-1 

• • 

 
 

  



 

 

QID: 521284     Thermochemistry 
 

13. Correct match of the C–H bonds (shown in bold in Column J with their BDE in Column K is) 

 dkWye J esa fn, x, C–H ca/kks (xgjs n'kkZ, x,) dk dkWye K esa budh BDE ds lkFk lgh feyku gS 

  

Column J 

Molecule 

Column K 

BDE (kcal mol-1) 

(P) H–CH(CH3)2 (i) 132 

(Q) H–CH2Ph (ii) 110 

(R) H–CH=CH2 (iii) 95 

(S) H–C   CH (iv) 88 

  

 (A) P-iii, Q–iv, R–ii, S–i    

 (B) P-i, Q–ii, R–iii, S–iv 

 (C)P-iii, Q–ii, R–i, S–iv 

 (D) P-ii, Q–i, R–iv, S–iii 

Ans. D 

Sol. 
3 3

CH H CH H
 

     oH 105KCal   

       (A) 

 B.D.E 
1

stability of freeradical
  

 o

4 3CH CH H H 105
 

     

 oHCl H Cl H 103
 

     

 
2 4 3

Cl CH CH


   

 
4 3

Cl CH HCl CH
 

    oH 105 103    

      2  

     endothermic 

 3 2 3
CH Cl CH Cl Cl
 

    

 
o

3 3
CH Cl CH Cl H 85
 

      

 Cl Cl 2Cl


   oH 58   
                                                           . 

 3 2 3
CH Cl CH Cl Cl
 

    
oH 27    

   exothermic 

 final reaction  

 4 2 3
CH Cl CH Cl HCl    

  oH 105 58 85 103      

   25   



 

 

 

 CH2 >  
• 

CH2 • 

CH3 

CH3 

> HC=CH2  >  CCH 
• • 

 
 

QID: 521321     Alkane 

14. For the following reaction 

 
light

4 2 3CH (g) Cl (g) CH Cl(g) HCl(g)    

 the correct statement is  

 (A) Initiation step is exothermic with o 1H 58kcal mol    

 (B) Propagation step involving 
3CH formation is exothermic with o 1H 2kcal mol    

 (C) Propagation step involving 
3CH Cl  formation is endothermic with o 1H 27kcal mol    

 (D)  therecaiton is exothermic with o 1H 25 kcal mol    

 fuEufyf[kr vfHkfØ;k ds fy, 
light

4 2 3CH (g) Cl (g) CH Cl(g) HCl(g)    lgh dFku gS  

 (A) izkjEHku in Å"ek{ksih gS rFkk 
o 1H 58kcal mol    gS 

 (B)
3CH
fuekZ.k okyk lapj.k in Å"ek{ksih gS rFkk 

o 1H 2kcal mol    gS 

 (C) 
3CH Cl  fuekZ.k okyk lapj.k in Å"ek'kks"kh gS rFkk 

o 1H 27kcal mol    gS 

 (D) vfHkfØ;k Å"ek{ksih gS rFkk 
o 1H 25 kcal mol    gS 

Ans. D 

Sol. 3 3H C–H H C H
 

 
,

oH 105 kcal /mole   

 Cl – Cl Cl Cl
 

  , 
oH 58 kcal /mole   

 3 3H C–Cl H C Cl
 

 
, 

oH 85 kcal /mole   

 H– Cl H Cl
 

  , 
oH 103 kcal /mole   

 4 2 3CH Cl CH –Cl HCl    

 Step-I  Chain intiationstep 

 

Cl – Cl 2Cl

( 58)






 

 Step-II Chain propogation step 

 
3 3

( 103)( 105)

CH –H Cl H–Cl CH
 




  

 

 
3 3

( 58) ( 85)

CH Cl–Cl CH –Cl C l
 




  

 

 Total energy gain = 105 + 58 = 163 kcal mol-1 

 Total energy released = 103 + 85 = 188 kcal mol-1 

 

  



 

 

Paragraph 

The reaction of 
3 6K [Fe(CN) ]  with freshly prepared 

4
FeSO  solution produces a dark blue precipitate 

called Turnbull's blue. Reaction of 
4 6

K [Fe(CN) ] with the 
4FeSO soluton in complete absence of air 

produces a white preipitateX, which turns blue in air. Mixing the FeSO4 solution with NaNO3,followed by 

a slow addition of concentrated 
2 4

H SO  through the side of the test tube produces a brown ring. 

dh rkts cus  foy;u ds lkFk vfHkfØ;k ij xgjs uhys jax dk vo{ksi curk gS tks VuZcqYl Cyw dgykrk gSA ok;q dh iw.kZ vuqifLFkfr esa 

dh  foy;u ds lkFk vfHkfØ;k ij lQsn vo{ksi X izkIr gksrk gS tks ok;q esa uhyk gks tkrk gSA FeSO
4
 foy;u dks NaNO

3 
ds lkFk 

feykdj o ckn esa ij[kuyh dh nhokj ds lkFk–lkFk /khjs–/khjs lkanz  feykus ij Hkwjh oy; curh gSA  

QID: 522096    Coordination 

15. Precipitate X is 

 vo{ksi X gS 

 (A) 
4 6 3

Fe [Fe(CN) ]  (B) 
6Fe[Fe(CN) ]  

(C) 
2 6K Fe[Fe(CN) ]  (D) 

6KFe[Fe(CN) ] 

 

Ans. C 

QID: 522102    Coordination 

16. Among the following, the brown ring is due to the formation of 

 fuEufyf[kr esa ls Hkwjh oy; fuek.kZ ds dkj.k curh gS?  

 (A) 2

2 4 2[Fe(NO) (SO ) ]      (B) 3

2 2 4[Fe(NO) (H O) ]   

 (C) 
4 4 2[Fe(NO) (SO ) ]    (D) 2

2 5[Fe(NO)(H O) ]   

Ans. D 

(1)  K3 [Fe(CN)6] + FeSO4 Fe3[Fe(CN)2]2 

       Turnbull’s blue 

(2)  K4 [Fe(CN)6] + FeSO4 K3Fe[Fe(CN)6] 

         “X” 

     

 air 
 

Fe4[Fe(CN)6]3 

Or K Fe [Fe(CN)6] 

       Prussian blue 

(3)  FeSO4 + NaNO3 + H2SO4[Fe(H2O)5NO]+2 

      Conc.   (Brown ring) 

 

SECTION 4 

 This section contains THREE (03) questions. 

 The answer to each question is a NON-NEGATIVE INTEGER. 

 For each question, enter the correct integer corresponding to the answer using the mouse and 

the on-screen virtual numeric keypad in the place designated to enter the answer. 

 Answer to each question will be evaluated according to the following marking scheme: 

 Full Marks  : +4 If ONLY the correct integer is entered; 

 Zero Marks  : 0 In all other cases. 



 

 

QID: 522115    Thermochemistry 

17. One mole of an ideal gas at 900 K, undergoes two reversible processes, I followed by II, as 

shown below. If the work done by the gas in the two processes are same, the value of ln 3

2

v

v
 is 

 . 

 

• 

• 

• 450 

2250 (p1,V1) 

(p2,V2) (p3,V3) 

U 
R 

(K) I 

II 

S(J K-1 mol-1) 
 

 (U: internal energy, S: entropy, p:pressure, V: volume, R:gas constant) 

 (Given: molar heat capacity at constant volume, Cv,m of the gas is R
2


) 

 900 K ij ,d vkn'kZ xSl ds ,d eksy dks nks mRØe.kh; izØeks I rRi'pkr II ls uhps n'kkZ, vuqlkj xqtkjk tkrk gSA ;fn 

nksuks izØeks esa xSl }kjk fd;k x;k dk;Z leku gS rc ln 3

2

v

v
 dk eku  gSA 

 

• 

• 

• 450 

2250 (p1,V1) 

(p2,V2) (p3,V3) 

U 
R 

(K) I 

II 

S(J K-1 mol-1) 
 

 (U: vkarfjd ÅtkZ, S: ,UVªk¡ih, p: nkc, V: vk;ru, R: xSl fLFkjkad) 

 (fn;k x;k gS: fu;r vk;ru ij xSl dh eksyj Å’ek /kkfjrk Cv,m , R
2


gS) 

 
Ans. 10 

 

 

• 

• 

• 450 

2250 P1,V1 

P2,V2 
P3,V3 

U 
R 

I 

II 

S 
 



 

 

 In areversible adiabatic exp. 

 

U
(I) 450 2250 1800

R


   

 

 U 1800R    

 Process (II) is an Isothermal exp. 

 W(I) = W(II) 

 

3
V 2 1 2

2

V
nC (T T ) nRT ln

V
    

 

3
v 2 1 2

2

V
C (T T ) RT ln

V
    

 (I)W U 1800R     

 v 2 1nC (T T ) 1800R    

 
2

5
1 R(T 900) 1800R

3
     

 
2

3600
T 900

5


   

  
2

T 180K  

  

3
2

2

V
1800R RT ln

V
    

  

3

2

V
1800 180ln

V
    

 

3

2

V
ln 10

V
  

QID: 522122     Atomic  

18. Consider a helium (He) atom that absorbs a photon of wavelength 330 nm. The change in the 

velocity (in cm s-1) of He atom after the photon absorption is        . 

 (Assume: Momentum is conserved when photon is absorbed.) 

Use: Planck consant= 346.6 10 Js , Avogadro number = 23 16 10 mol , Molar mass of 

1He 4gmol )  

 ghfy;e (He) ijek.kq ij fopkj dhft, tks 330 nm rjaxnS/;Z dk QksVkWu vo'kksf"kr djrk gSA QksVkWu vo'kks"k.k ds ckn He 

ijek.kq ds osx esa ifjorZu (cm s-1 esa)        gSA (ekuk% QksVkWu ds vo'kks"k.k ij laosx lajf{kr jgrk gS, Iykad fu;rkad = 
346.6 10 Js , vkoksxknzks la[;k,= 23 16 10 mol  , He dk eksyj nzO;eku = 4 g mol-1) 

Ans. 30 

Sol. 
h

m( )
 


 

 
34

A

3 9

6.6 10 Nh
v

m 4 10 330 10



 


  

   
 

 0.3m/sec 30Cm/sec 
 

QID: 522124    Stoichimetry (II) 

19. Ozonolysis of ClO2 produces an oxide of  chlorine. The average oxidation state of chlorine in this 

oxide is . 



 

 

 ClO
2
 ds vkstksuhvi?kVu ls Dyksjhu dk vkWDlkbM curk gSA bl vkWDlkbM esa Dyksjhu dh vkSlr vkWDlhdj.k voLFkk gSA 

Ans. 6 

Sol. ClO2 contains an odd electron and is paramagnetic.  It reacts with ozone to give O2 and Cl2O6. 

 2ClO2 + 2O3 Cl2O6 + 2O2

 

 In Cl2O6, the average oxidation state of Cl is +6. 

 



 
 

 

 


