
SECTION–1 (Maximum marks :18)
• This section contains SIX (06) questions.
• The answer to each questionis a SINGLE DIGIT INTEGER ranging from 0 TO 9, BOTH INCLUSIVE.
• For Each Question, enter the correct integer corresponging 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 : +3 If ONLY the correct integer is entered;
Zero Marks : 0 If the questio is unanswered.
Negative Marks : –1 In all other cases.

Hkkx -1 (vf/kdr e vad: 18)
• bl  Hkkx esa N% (06) i z' u ' kkfey gSA
• i zR; sd i z' u dk mÙkj  0 l s 9 r d] , d , dy vad i w.kkZad gSA nksuksa l fEefyr  gSA
• i zR; sd i z' u ds fy , ] mÙkj  nt Z dj us ds fy ,  fufnZ"V LFkku i j  ekml  vkSj  vkWu LØhu vkHkkl h ¼opqZvy½ l a[ ; kRed dhi sM dk

mi ; ksx dj ds mÙkj  ds vuq: i  l gh i w.kkZad nt Z dj saA
• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  vad i ) fr  ds vuql kj  fd; k t k, xkA

i w.kZ vad : +3  dsoy l gh fodYi  pquk t kr k gSA
' kwU;  vad :  0   ; fn dksbZ fodYi  ugh pquk t kr k gSA ¼vFkkZr ~ i z' u dk mÙkj  ugh fn; k gks½
_ .kkRed vad : –1  vU;  l Hkh fLFkfr ; ksa esaA

________________________________________________________________________________________

1. The 1st , 2nd , and the 3rd ionization enthalpies, I1 , I2 and I3 , of four atoms with atomic numbers n,
n + 1, n + 2, and n + 3 , where n < 10, are tabulated below. What is the value of n ?

Ionization Enthalpy (kJ/mol)
I1 I2 I3

n 1681 3374 6050
n + 1 2081 3952 6122
n + 2 496 4562 6910
n + 3 738 1451 7733

Atomic
number

pkj  i j ek.kqvksa dh i zFke] f} r h;  r Fkk r r̀ h;  vk; uhdj .k , UFkSyh I1 , I2 r Fkk I3  gS ft l ds i j ek.kq Øekad n, n + 1, n + 2 r Fkk
n + 3 gS] t gka i j  n < 10, uhps l kj .khc)  gSA n dk eku D; k gS ?

v k; uhdj .k ,UFksSyh (kJ/mol)

I1 I2 I2

n 1681 3374 6050
n + 1 2081 3952 6122
n + 2 496 4562 6910
n + 3 738 1451 7733

i j ek.kq
Øekad
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Ans. 9
According to the tabulated data
Element with Atomic number (n + 2), should be alkali metal
Hence atomic number = 11

 = (n + 2) = 11
 n = 9

'n' can't be '1'

2. Consider the following compounds in the liquid form :
O2 , HF, H2O , NH3 , H2O2 , CCl4 , CHCl3 , C6H6 , C6H5Cl.
When a charged comb is brought near their flowing stream, how many of them show deflection as
per the following figure ?
nzo : i  esa fuEufyf[ kr  ; kSfxdksa i j  fopkj  dhft ,  :
O2 , HF, H2O , NH3 , H2O2 , CCl4 , CHCl3 , C6H6 , C6H5Cl.
t c vkosf' kr  da?kh dks mudh i zokfgr  /kkj k ds i kl  yk; k t kr k gS r ks fuEu vkd f̀r  ds vuql kj  muesa fdr us fo{ksi  fn[ kkbZ nsr s gSA

Ans. 6
Only polar molecules deflected by charged comb.
HF, H2O , NH3 , H2O2 , CHCl3 , C6H5Cl

3. In the chemical reaction between stoichiometric quantities of KMnO4 and Kl in weakly basic solution,
what is the number of moles of I2 released for 4 moles of KMnO4 consumed ?
nqcZy {kkj h;  foy; u esa KMnO4 r Fkk Kl ds j l l ehdj .kfefr  ek=kk ds e/;  vfHkfØ; k esa i z; qDr  KMnO4 ds 4 eksy l s eqDr  I2 ds
eksyksa dh l a[ ; k gS ?

Ans. 6

KMnO4  + KI weak
Basic  MnO2 + I2

n-factor = 3 n-actor = 2
Equivalents of KMnO4 = Equivalents of I2
3 × moles of KMnO4 = 2 × moles of I2
Moles of  I2 = 6 moles



4. An acidified solution of potassim chromate was layered with an equal volume of amyl alcohol. When
it was shaken after the addition of 1 mL of 3% H2O2, a blue alcohol layer was obtained. The blue
color is due to the formation of a chromium (VI) compound 'X'. What is the number of oxygen atoms
bonded to chromium through only single bonds in a molecule of X ?
i kSVsf' k; e ØksesV dk , d vEyh;  foy; u] , ekby ,YdksgkWy dh l eku ek=kk ds l kFk cgqLr jh;  gSA t c 3% H2O2 ds 1 mL dks t ksM+us

ds ckn bl s fgyk; k t kr k gS r ks uhys , YdksgkWy dh i j r  i zkIr  gksr h gSA uhyk j ax Øksfe; e (IV) ; kSfxd 'X' ds cuus ds dkj .k gksr k

gSA X ds v.kq esa dsoy , dy cU/ku ds ek/; e l s Øksfe; e l s ca/ks vkWDl ht u i j ek.kqvksa dh l a[ ; k fdr uh gS \
Ans. 4

Blue colour compound of 'Cr' is CrO5.

5. The structure of a peptide is given below.
i sIVkbM+ dh l aj puk uhps nh xbZ gS&

If the absolute values of the net charge of the peptide at pH = 2, pH = 6, and pH = 11 are |z1|,
|z2|, and |z3|, respectively, then what is |z1| + |z2| + |z3|?
; fn pH = 2, pH = 6 r Fkk pH = 11 i j  i sIVkbM+ ds dqy vkos' k dk i w.kZ eku Øe' k% |z1|, |z2| r Fkk |z3| gS r c

|z1| + |z2| + |z3| D; k gSA



Ans. 5
(i) At pH = 2 (Highly acidic)
    In highly acidic  medium the given tripeptide exist as cationic form.

net charge +2
|Z1| = 2 at pH = 2

(ii) At pH = 6 (neutral solution)
In neutral medium the given tripeptide exist as Zwitter ion.

net charge = 0
|Z2| = 0 at pH = 6

(iii) at pH = 11 (basic medium)
      In basic medium the given tripeptide exist in anionic form.

Net charge = –3
|Z3| = 3
Therefore |Z1| + |Z2| + |Z3| = 2 + 0 + 3 = 5



6. An organic compound (C8H10O2) rotates plane-polarized light. It produces pink color with neutral
FeCl3 solution. What is the total number of all the possible isomers for this compound ?
, d dkcZfud ; kSfxd (C8H10O2) l er y /kqzoh;  i zdk' k dk ?kw.kZu dj r k gSA ; g mnkl hu FeCl3 foy; u ds l kFk xqykch j ax nsr k gS
bl  ; kSfxd ds fy ,  l Hkh l EHko l eko; oh; ksa dh dqy l a[ ; k D; k gS ?

Ans. 6
DOU of C8H10O2 is 4.
It gives pink colour with neutral FeCl3 solution.It means phenolic group should be present in the
compound.

(d + l)   (d + l) (d + l)
Total optically active isomer = 6

SECTION 2 (Maximum Marks : 24)
 Section contains SIX (06) questions.
 Each question has FOUR options. 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 the 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 none of the options is chosen (i.e. the question is unanswered);
Negative Marks : –2 In all other cases.



Hkkx -2 (vf/kdr e vad  : 24)
• bl  Hkkx esa N% (06) i z' u ' kkfey gSA
• i zR; sd i z' u ds pkj  fodYi  gSA bu pkj  fodYi ksa esa l s , d ; k , d l s vf/kd fodYi  l gh mÙkj  gS ¼gSa½A
• i zR; sd i z' u ds fy , ] l Hkh l gh mÙkj ksa ds vuq: i  fodYi  pqfu, A
• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  vad i ) fr  ds vuql kj  fd; k t k, xkA

i w.kZ vad : +4  ; fn dsoy ¼l Hkh½ fodYi  pqus t kr s gS] ¼gSa½A
vkaf' kd vad : +3  ; fn l Hkh pkj ksa fodYi  l gh gS] ysfdu dsoy r hu fodYi  pqus t kr s gSaA
vkaf' kd vad : +2  ; fn r hu ; k vf/kd fodYi  l gh gS ysfdu dsoy nks fodYi  pqus t kr s gS] t ks fd nksuksa gh

  l gh gksA
vkaf' kd vad : +1  ; fn nks ; k vf/kd fodYi  l gh gS] ysfdu dsoy , d fodYi  pquk t kr k gS r Fkk ; g , d l gh

  fodYi  gksA
' kwU;  vad : 0  ; fn dksbZ fodYi  ugh pquk t kr k gS ¼vFkkZr ~ i z' u dk mÙkj  ugh fn; k gks½A
_ .kkRed vad : –2  vU;  l Hkh fLFkfr ; ksa esaA

7. In an experiment, m grams of a compound X (gas/liquid/solid) taken in a container is loaded in a
balance as shown in figure I below. In the presence of a magnetic field, the pan with X is either
deflected upwards (figure II), or deflected downwards (figure III), depending on the compound X.
Identify the correct statement(s).

   

(A) If X is H2O(l), deflection of the pan is upwards.
(B) If X is K4[Fe(CN)6](s), deflection of the pan is upwards.
(C) If X is O2(g), deflection of the pan is downwards.
(D) If X is C6H6(l), deflection of the pan is downwards.



, d i z; ksx esa] , d daVsuj  esa fy; s x; s , d ; kSfxd X (xSl /nzo/Bksl ) ds m xzke dks , d l ar qyu esa ykn fn; k t kr k gS t Sl k fd uhps
fp=k I esa fn[ kk; k x; k gSA pqEcdh;  {ks=k dh mi fLFkfr  esa] ; kSfxd X i j  voyafcr ] X ds l kFk i yM+k ; k r ks Åi j  dhvksj  fo{ksfi r  gksr k
gS (vkd f̀r  II) ; k uhps dh vksj  fo{ksfi r  gksr k gS (vkd f̀r  III) A l gh dFku (uksa) dks i gpkfu; saA

   

(A) ; fn X , H2O(l) gS r ks i yMk Åi j  dh vksj  fo{ksfi r  gksr k gSA
(B) ; fn X, K4[Fe(CN)6](s) gS r ks i yM+k Åi j  dh vksj  fo{ksfi r  gksr k gSA
(C) ; fn X, O2(g) gS r ks i YkM+k uhps dh vksj  fo{ksfi r  gksr k gSA
(D) ; fn X, C6H6(l) gS r ks i YkM+k uhps dh vksj  fo{ksfi r  gksr k gSA

Ans. A,B,C
Paramagnetic substances are attached by magnetic fields & diamagnetic substances are repelled
by magnetic field.
O2 - is paramagnetic
H2O & C6H6(l) - are Diamagnetic
& K4[fe(CN)6]  is also Diamagnetic

8. Which of the following plots is(are) correct for the given reaction ?
([P]0 is the initial concentration of P)

 + NaOH    +  NaBr

P         Q

(A) (B) (C) (D) 



nh xbZ vfHkfØ; k ds fy ,  fuEufyf[ kr  esa l s dkSul k vkj s[ k l gh gS ?
([P]0 , P dh i zkj fEHkd l kUnzr k gS)

 + NaOH    +  NaBr

P         Q

(A) (B) (C)  (D) 

Ans. A
As there is no inversion. Hence should be

NS 1   1st order

(C) x = a  kt1 e

     x/a = 1 – e–kt

        
x
a = 

0

Q
P

      



9. Which among the following statement(s) is(are) true for the extraction of aluminium from bauxite ?
(A) Hydrated Al2O3 precipitates, when CO2 is bubbled through a solution of sodium aluminate.
(B) Addition of Na3AlF6 lowers the melting point of alumina.
(C) CO2 is evolved at the anode during electrolysis.
(D) The cathode is a steel vessel with a lining of carbon.
ckWDl kbV l s , sY; qfefu; e ds fu"d"kZ.k ds fy ,  fuEufyf[ kr  es l s dkSul k@dkSul s dFku l gh gS ?

(A) gkbMªsVsM Al2O3 vo{ksfi r  gksr k gS] t c l ksfM; e , sY; qfeusV ds ek/; e l s CO2 dks cqncqnk; k t kr k gSA

(B) Na3AlF6 ds feykus i j  , sYkqfeuk dk xyukad de gks t kr k gSA

(C) CO2  fo| qr  vi ?kVu ds nkSj ku , uksM+ i j  fodfl r  gksr s gSA

(D) dSFkksM+ , d LVhy dk i k=k gS ft l esa dkcZu dh i j r  gksr h gSA
Ans. A,B,C,D

Refer topic metallurgy
extraction of Al (Hall's process and Hall Heroult's electrolytic cell)

10. Choose the correct statement(s) among the following.
(A) SnCl2·2H2O is a reducing agent.
(B) SnO2 reacts with KOH to form K2[Sn(OH)6].
(C) A solution of PbCl2 in HCl contains Pb2+ and Cl– ions.
(D) The reaction of Pb3O4 with hot dilute nitric acid to give PbO2 is a redox reaction.
fuEufyf[ kr  es l s l gh dFku@dFkuksa dks pqfu, &

(A) SnCl2·2H2O , d vi pk; d dkjd gSA

(B) SnO2 , KOH ds l kFk fØ; k dj ds K2[Sn(OH)6] dk fuekZ.k dj r k gSA

(C) HCl esa PbCl2 ds foy; u esa Pb2+ r Fkk Cl– vk; u ' kkfey gksr s gSA

(D) Pb3O4 xeZ r uq ukbfVªd vEy ds l kFk vfHkfØ; k dj us i j  PbO2 nsr k gS t ks fd , d j sMkWDl  vfHkfØ; k gSA
Ans. A,B

SnO2  + KOH   K2SnO3  + H2O

  or

Amphoteric 2 6K [Sn(OH) ]

PbCl2 + HCl   H2 [PbCl4]

Pb3O4 + HNO3   PbO2 + Pb(NO3)2 + H2O

  or
2PbO. PbO2  (Non redox reaction)



11. Consider the following four compounds I, II, III, and IV.

         

    I II        III   IV
Choose the correct statement(s).
(A) The order of basicity is II > I > III > IV.
(B) The magnitude of pKb difference between I and II is more than that between III and IV.
(C) Resonance effect is more in III than in IV
(D) Steric effect makes compound IV more basic than III.
fuEufyf[ kr  pkj  ; kSfxdksa I, II, III r Fkk IV i j  fopkj  dhft , A

         

    I II        III   IV
l gh dFku@dFkuksa dks pqfu; s&
(A) {kkj dr k dk Øe II > I > III > IV gSA
(B) pKb ds i fj ek.k dk I r Fkk II ds e/;  vUr j  III r Fkk IV dh r qyuk esa vf/kd gSA
(C) vuqukn i zHkko IV dh r qyuk esa III esa vf/kd gSA
(D) LVsfj d i zHkko ; kSfxd IV dks ; kSfxd III dh r qyuk esa vf/kd {kkj h;  cukr k gSA

Ans. C,D
(A) Correct basic strength order of given compound.

(IV) > (II) > (I) > (III)
(B) Compound IV is a stronger base than III due to SIR effect, which basic strength difference
      between I & II is very less.
(C) In compound IV due to SIR effect both –NO2 and –N(CH3)2 group will be out of plane hence

resonance effect in compound IV is less.



12. Consider the following transformations of a compound P.

  

Choose the correct options(s).

(A) P is     (B) X is  Pd-C/quinoline/H2

(C) P is    (D) R is  

; kSfxd P ds fuEufyf[ kr  : i kUr j .kksa i j  fopkj  dhft , A

  

l gh fodYi @fodYi ksa dks pqfu, A



(A) P   gSA (B) X  Pd-C/fDouksyhu/H2

(C) P  gSA (D) R   gSA

Ans. B,C

                                           



SECTION 3 (Maximum Marks : 24)
 This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.
 For each question, enter the correct numerical value of the answer using the mouse and the on-

screen virtual numeric keypad in the place designated to enter the answer. If the numerical value
has more than two decimal places, truncate/round-off the value to TWO decimal places.

 Answer the each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct numerical value is entered;
Zero Marks :  0 In all other cases.

Hkkx -3 (vf/kdr e vad  : 24)

• bl  Hkkx esa N% (06) i z' u ' kkfey gSA i zR; sd i z' u dk mÙkj  l a[ ; kRed eku gSA

• i zR; sd i z' u ds fy , ] mÙkj  i zfo"V dj us ds fy ,  fufnZ"V LFkku i j  ekml  vkSj  vkWu&LØhu vkHkkl h ¼opqZvy½ l a[ ; kRed dhi sM dk

mi ; ksx dj ds mÙkj  dk l gh l a[ ; kRed eku nt Z dj sA ; fn l a[ ; kRed eku esa nks l s vf/kd n' keyo LFkku gS] r ks nks n' keyo

LFkkuksa ds eku dks NksVk@fudVr e dj saA

• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEufyf[ kr  i ) fr  ds vuql kj  fd; k t k, xkA

i w.kZ vad : +4  ; fn dsoy l gh l a[ ; kRed eku i zfo"V fd; k x; k gSA

' kwU;  vad : 0  vU;  l Hkh fLFkfr ; ksa esaA

13. A solution of 0.1 M weak base (B) is titrated with 0.1 M of a strong acid (HA). The variation of pH
of the solution with the volume of HA added is shown in the figure below. What is the pKb of the
base ? The neutralization reaction is given by B + HA  BH+ + A– .



0.1 M nqcZy {kkj  (B) dk , d foy; u 0.1 M ds i zcy vEy (HA) ds l kFk vuqekfi r  gksr k gSA foy; u ds pH dk i fj or Zu HA
ds vk; r u ds l kFk fuEufyf[ kr  vkdf̀r  esa n' kkZ; k x; k gSA {kkj  dk pKb D; k gS ? mnkl huhdj .k vfHkfØ; k dks B + HA  BH+ +
A– ) kj k fn; k x; k gSA

Ans. 3.3

B        +     HA      BH  + A–

0.1M       0.1M
     0mL pH = 13
      3mL  50% Neutralization pH = 11
     6 mL  equivalence point pH = 3 to 9

50% Neutralization

pOH = pkb
     Pkb = 3

equivalence point

pH = 6     [H+] = 10–6 = w

b

K 0.1 6
K 12




 10–12 = 
14 1

b

10 10
K

 
×

1
2

kb = 5 × 10–4

pkb= 4 – 0.7 = 3.3

14. Liquids A and B form ideal solution for all compositions of A and B at 25 °C. Two such solutions with
0.25 and 0.50 mole fractions of A have the total vapor pressures of 0.3 and 0.4 bar, respectively.
What is the vapor pressure of pure liquid B in bar ?
nzo i nkFkZ A r Fkk B 25 °C i j  A RkFkk B ds LkHkh vo; oksa ds fy,  vkn' kZ foy; u cukr s gSA A ds 0.25 r Fkk 0.50 eksy va' kks okys
nks foy; uksa dk dqy ok"i  nkc Øe' k% 0.3 r Fkk 0.4 ckj  gSA ' kq)  nzo i nkFkZ B dk ok"i  nkc ckj  esa fdr uk gSA



Ans. 0.2

PTotal = 0.3 xA = 
1
4

      0.3 = 
1
4

0
AP  + 

3
4

0
BP

PTotal = 0.4 xA = 
1
2

        0.4  =
1
2

 0
AP  + 

1
2

0
BP

1.2 = 0
AP  + 3 0

BP

0.8 = 0
AP  + 0

BP       0
B2P  = 0.4 bar

0
BP  = 0.2

15. The figure below is the plot of potential energy versus internuclear distance (d) of H2 molecule in
the electronic ground state. What is the value of the net potential nergy E0 (as indicated in the
figure) in kJ mol–1, for d = d0 at which the electron-electron repulsion and the nucleus-nucleus
repulsion energies are absent ? As reference, the potential energy of H atom is taken as zero when
its electron and the nucleus are infinitely far apart.
Use Avogadro constant as 6.023 × 1023 mol–1 .

Ans. –5242.42
P. E of 2 H-atoms

= – 2× 13.6 × 
2

2

z
n

 ev/atom + (–2 × 13.6 × 
2

2

z
n

) ev/ atom

= – 2× 2 × 13.6 ×
2

2

(1)
(1)  ev/atom

= – 4 × 13.6 × 1.6 × 10–19 J/atom × 6.023 × 1023  
atom
mol

= – 4 × 13.6 × 1.6 × 6.023×104 J/mole
= – 5242.42 KJ/mol



16. Consider the reaction sequence from P to Q shown below. The overall yield of the major product Q
from P is 75%. What is the amount in grams of Q obtained from 9.3 mL of P ?
(Use density of P = 1.00 g mL–1 ; Molar mass of C = 12.0, H= 1.0, O=16.0 and N = 14.0 g mol–1)
uhps n' kkZ,  x,  P l s Q r d ds vfHkfØ; k Øe i j  fopkj  dhft ; sA P l s eq[ ;  mRi kn Q dh dqy yfC/k 75% gSA P ds 9.3 mL l s
i zkIr  Q ds xzke esa fdr uh ek=kk gS ? ( mi ; ksx dhft ,  P dk ?kuRo = 1.00 g mL–1 ; C dk eksyj  nzO; eku = 12.0, H= 1.0,
O=16.0 r Fkk N = 14.0 g mol–1)

Ans. 18.6

Molecular weight of aniline = M.wt of C6NH7 = 76 + 7 + 14 = 93
Density of P = 1 gm ml–1

9.3 ml of P = 9.3 gm P = 9.3 0.1mole
9.3

 of P

The mole ratio PhNH2 : PhN2
+ : 

= 1 : 1 : 1



So the mole of Q formed will be 0.1 mole and extent of reaction is 100% but if it is 75% yield.

Then amount of Q = 
750.1
100

  = 0.075 mol

The molecular formula of Q = C16H12ON2

so M. wt. of Q = 16 × 12 + 12 × 1 + 16 + 2 × 14
= 192 + 12 + 16 + 28
= 248 gm

so amount of Q = 248 × 0.075
= 18.6 gm

17. Tin is obtained from cassiterite by reduction with coke. Use the data given below to determine the
minimum temperature (in K) at which the reduction of cassiterite by coke would take place.
At 298 K: fH0(SnO2(s)) = –581.0 kJ mol–1 , fH0(CO2(g)) = –394.0 kJ mol–1.
S0(SnO2(s)) = 56.0 J K–1 mol–1 , S0(Sn(s)) = 52.0 J K–1 mol–1 ,
S0(C(s)) = 6.0 J K–1 mol–1 , S0(CO2(g)) = 210.0 J K–1 mol–1 .
Assume that the enthalpies and the entropies are temperature independent.

fVu dks dksd ds l kFk de dj us l s dSl sVj kbZV l s i zkIr  fd; k t kr k gSA

U; wur e r ki eku (K esa) esa fu/kkZfj r  dj us ds fy ,  uhps fn; s vkWdMks dk mi ; ksx dhft , \  ft l  i j  dksd ) kj k dSl Vj kbZV dh deh

gksr h gSA

298 K i j  : fH0(SnO2(s)) = –581.0 kJ mol–1 , fH0(CO2(g)) = –394.0 kJ mol–1.
S0(SnO2(s)) = 56.0 J K–1 mol–1 , S0(Sn(s)) = 52.0 J K–1 mol–1 ,
S0(C(s)) = 6.0 J K–1 mol–1 , S0(CO2(g)) = 210.0 J K–1 mol–1 .

eku yhft ,  fd , UFkSyht  r Fkk , UVªksi ht  Lor a=k r ki  i j  gSA
Ans. 935

SnO2 (s)  + C(s)    CO2 + Sn

H = – 394 + 581
= + 187 KJ/mol

S = 210 + 52 – 56 – 6
= 200 J/k mol

G = 187 × 1000 – 200 × T

T = 
187 1000

200


= 935 K



18. An acidified solution of 0.05 M Zn2+ is saturated with 0.1 M H2S. What is the minimum molar
concentration (M) of H+ required to prevent the precipitation of ZnS ?
use Ksp (ZnS) = 1.25 × 10–22 and overall dissociation constant of H2S , KNET = K1K2 = 1 × 10–21 .
0.05 M Zn2+ dk , d vEyh;  foy; u 0.1 M H2S ds l kFk l ar Ìr  gSA ZnS ds vo{ksi .k dks j ksdus ds fy,  vko' ; d H+ dh U; wur e
eksyj  l kUnzr k (M) fdr uh gSA
mi ; ksx dhft , &
Ksp (ZnS) = 1.25 × 10–22 H2S dk dqy fo; kst u fLFkj kad, KNET = K1K2 = 1 × 10–21 .

Ans. 0.2
[Zn+2] [S2–]   Ksp (ZnS)

[S2–]   
5
4

 × 
2210

0.05



H2S   2H+ + s2–

[S2–] = 
net 2

2

K [H S]
[H ]


net 2
2

K [H S]
[H ]


   
5
4

 × 
22

2

10
10 5



 

[H+]2   
21 1

20

10 10 4
10

 



 

[H+]2    4 × 10–2

[H+]    2 × 10–1 = 0.2
Alternate :
[Zn+2] [S2–]   Ksp

[S2–]   
5
4

 × 
2210

0.05



= 
1
4

× 10–20

H2S   2H+ + S2–

[H+]2 = 
1 2 2

2

K K [H S]
[S ]


= 
21

2

10 0.1
[S ]







[S2–] = 
22

2

10
[H ]



    
1
4

 × 10–20

[H+]2   4 × 10–2

[H+]   0.2




