
PAPER WITH SOLUTION
8th January 2020 _ SHIFT - 1

CHEMISTRY



1. The stoichiometry and solubility product of a salt with the solubility curve given below is,
respectively:

[Y]/mM

1

2

3

321
[X]/mM

(1) X2Y, 2 × 10–9 M3 (2) XY2, 2 × 10–9 M3

(3) XY2, 4 × 10–9 M3 (4) XY, 2 × 10–6 M3

1. uhps fn; s x; s oØ ds vk/kkj  i j ] , d yo.k dh LVkbfd; kehV ªh ¼j l l ehdj .kfefr ½ r Fkk foys; r k xq.kuQy] Øe' k% gS%

[Y]/mM

1

2

3

321
[X]/mM

(1) X2Y, 2 × 10–9 M3 (2) XY2, 2 × 10–9 M3

(3) XY2, 4 × 10–9 M3 (4) XY, 2 × 10–6 M3

Sol. 3
2[X+] = [Y–2]

XY2(s)  2

C 2C
X 2Y 

[X] [Y]2 = const.
[X] [Y]2 = Ksp
 Stoichiometry of salt should be XY2

XY2(s)    
2
aq. aq.X 2Y 

Ksp = [X+2 ] [Y–]2
 = [1×10–3] [2 × 10–3]2

= 4 × 10–9 M3

2. The predominant intermoleulcar forces present in ethyl acetate, a liquid, are :
(1) London dispersion and dipole-dipole
(2) hydrogen bonding and London dispersion
(3) Dipole-dipole and hydrogen bonding
(4) London dispersion, dipole-dipole and hydrogen bonding

2. nzo , fFky , sl hVsV esa mi fLFkr  i zeq[ k var j kv.kqd cy gSa:
(1) yUMu i fj {ksi .k r Fkk f} /kzqo&f} /kqzo
(2) gkbMªkst u vkcU/k r Fkk yUMu i fj {ksi .k
(3) f} /kzqo&f} /kqzo r Fkk gkbMªkst u vkcU/k
(4) yUMu i fj {ksi .k] f} /kqzo&f} /kzqo r Fkk gkbMªkst u vkcU/k



Sol. 1
Dipole unit has all three type of forces H.B. is not possible.

3. Which of the following statement is not true of glucose ?
(1) Glucose given Schiff's test for aldehyde.
(2) The pentaacetate of glucose does not react with hydroxylamine to give oxime
(3) Glucose reacts with hydroxylamine
(4) Glucose exists in two crystalline forms  and 

3. Xywdksl  ds fy,  dkSu l k dFku l R;  ugha gSa?
(1) Xywdksl ] , fYMgkbM ds fy,  f' kQ i j h{k.k nsr k gSA
(2) Xywdksl  dk i sUVk, sl hVsV vkWDl kbe cukus ds fy,  gkbMªkfDl y, sehu l s vfHkfØ; k ugha dj r kA
(3) Xywdksl ] gkbMªkfDl y, sehu ds l kFk vfHkfØ; k dkj d vkWDl kbe cukr k gSA
(4) Xywdksl  nks fØLVyh;  : i ksa  r Fkk esa feyr k gSA

Ans. 1
Glucose do not gives Schiff's test.

4. The first ionization energy (in kJ/mol) of Na, Mg, Al and Si respectively, are :
(1) 786, 737, 577, 496 (2) 496, 737, 577, 786
(3) 496, 577, 786, 737 (4) 496, 577, 737, 786

4. Na, Mg, Al r Fkk Si dh i zFke vk; uu Åt kZ (kJ/mol–1 esa) Øe' k% gSa :
(1) 786, 737, 577, 496 (2) 496, 737, 577, 786
(3) 496, 577, 786, 737 (4) 496, 577, 737, 786

Ans. 2

Na < Mg > Al < Si

Due to fullfiled 
oxbital of mg

5. As per Hardy-Schulze formulation, the flocculation values of the following for ferric hydroxide sol
are in the order :
(1) AlCl3 > K3[Fe(CN)6] > K2CrO4 > KBr = KNO3
(2) K3[Fe(CN)6] < K2CrO4 < AlCl3 < KBr < KNO3
(3) K3[Fe(CN)6] > AlCl3 > K2CrO4 > KBr > KNO3
(4) K3[Fe(CN)6] < K2CrO4 < KBr = KNO3 = AlCl3

5. gkMhZ&l qYl s l a: i .k ds vuql kj ] Qsfj d gkbMªkDl kbM l kWy ds fy,  fuEu dk Å.kZu eku bl  Øe esa gS %
(1) AlCl3 > K3[Fe(CN)6] > K2CrO4 > KBr = KNO3
(2) K3[Fe(CN)6] < K2CrO4 < AlCl3 < KBr < KNO3
(3) K3[Fe(CN)6] > AlCl3 > K2CrO4 > KBr > KNO3
(4) K3[Fe(CN)6] < K2CrO4 < KBr = KNO3 = AlCl3

Ans. 4
As Ferric Hydroxidersol is positively charged solution

Flocculation value 
1

magnitude of charge


[Fe(CN)6]4– < CrO4
2– < Br– = NO3

– = Cl–



6. Among the gases (a) – (e), the gases that cause greehouse effect are :
(a) CO2 (b) H2O (c) CFCs (d) O2 (e) O3
(1) (a), (b), (c) and (e) (2) (a) and (d)
(3) (a), (c), (d) and (e) (4) (a), (b), (c) and (d)

6. xSl ksa (a) l s (e) esa] xSl sa t ks xzhugkml  i zHkko i Snk dj r h gSa] gksaxh :
(a) CO2 (b) H2O (c) CFCs (d) O2 (e) O3
(1) (a), (b), (c) r Fkk (e) (2) (a) r Fkk (d)
(3) (a), (c), (d) r Fkk (e) (4) (a), (b), (c) r Fkk (d)

Ans. 1
NCERT based
Greenhouse gases – carbondioxide, other green house gases are methane, watervapour,
nitrousoxide  CFCs and Ozone

7. The major product of the following reaction is :

dil.H SO2 4

H C3

H C3 H C3

OH

(1) 

CH3

OH
CH3

H C3

(2) 

OH
OHH C3

H C3 HO CH3

(3) 
OH
CH3H C3

CH3

(4) 

H C3

H C3 CH3OH
OH

OH

7. fuEufyf[ kr  vfHkfØ; k dk eq[ ;  mRi kn gS :

r uq H SO2 4

H C3

H C3 H C3

OH

(1) 

CH3

OH
CH3

H C3

(2) 

OH
OHH C3

H C3 HO CH3

(3) 
OH
CH3H C3

CH3

(4) 

H C3

H C3 CH3OH
OH

OH



Ans. 4

dil.H SO2 4

H C3 H C3

H C3 H C3H C3 H C3

OH OH

OH

OH

8. The major products A and B in the following reactions are :

CN Peroxide
Heat

[A]

[A]+ B

(1) A = CN and B = CN

(2) A = CN and B = CN

(3) A = CN and B = 
CN

(4) A = CN and B = CN

8. fuEu vfHkfØ; kvksa esa eq[ ;  mRi kn A r Fkk B gSa :

CN i j kWDl kbM
Å"ek

[A]

[A]+ B

(1) A = CN r Fkk B = CN

(2) A = CN r Fkk B = CN

(3) A = CN r Fkk B = 
CN

(4) A = CN r Fkk B = CN

Ans. 1

PeroxideCN CN
CN

(A)



9. The strength of an aqueous NaOH solution is most accurately determined by titrating :
(Note : Consider that an appropriate indicator is used)
(1) Aq. NaOH in a volumetric flask and concentrated H2SO4 in a conical flask
(2) Aq. NaOH in a burette and aqueous oxalic acid in a conical flask
(3) Aq. NaOH in a burette and concentrated H2SO4 in a conical flask
(4) Aq. NaOH in a pipette and aqueous oxalic acid in burette

9. t yh;  NaOH foy; u dh l keF; Z l okZf/kd ; FkkFkZr k l s bl  r j g vuqeki u } kj k fudkyh t kr h gS :
(uksV : fopkj  dhft ,  fd , d mi ; qDr  l al wpd dk mi ; ksx fd; k x; k gSA)
(1) t yh;  NaOH vk; r uh QykLd esa r Fkk l kUnz H2SO4 , d dkWfudy ¶ykLd esa

(2) t yh;  NaOH , d C; wj sV esa r Fkk t yh;  vkDl Sfyd , sfl M , d dkWfudy ¶ykLd esa

(3) t yh;  NaOH , d C; wj sV esa r Fkk l kUnz H2SO4 , d dkWfudy ¶ykLd esa
(4) t yh;  , d fi i sV esa r Fkk t yh;  vkDl Sfyd , sfl M , d C; wj sV esa

Ans. 4
Titartation

10. The third ionization enthalpy is minimum for
(1) Fe (2) Co (3) Mn (4) Ni

10. ft l ds fy ; s r r̀ h;  vk; uu , UFkSYi h U; wur e gS] og gSaA
(1) Fe (2) Co (3) Mn (4) Ni

Ans. 1
Mn > Fe < Co < Ni

11. The most suitable reagent for the given conversion is :

C=O
CONH2

HO C2
CN

?

CH3

COCH3

CONH2

HOH C2

CN

(1) B2H6 (2) NaBH4 (3) H2/Pd (4) LiAlH4

11. fn; s x; s : i kUr j .k ds fy ,  l okZf/kd mi ; qDr  vfHkdeZd gS %

C=O
CONH2

HO C2
CN

?

CH3

COCH3

CONH2

HOH C2

CN

(1) B2H6 (2) NaBH4 (3) H2/Pd (4) LiAlH4

Ans. 1
Diborane (B2H6) reduces COOH carboxlic group only.



12. The rate of a certain biochemical reaction at physiological temperature (T) occurs 106 times
faster with enzyme than without. The change in the activation energy upon adding enzyme is :
(1) –6(2.303)RT (2) +6(2.303)RT (3) –6RT (4) +6RT

12. , d t So&j kl k; fud vfHkfØ; k dh nj  ' kj hj  fØ; kRed r ki  (T) i j  fcuk , Ut kbe dh r qyuk esa , Ut kbe } kj k 106 xquk r st  gksr k
gSA , Ut kbe ds feykus i j  l fØ; .k Åt kZ esa i fj or Zu gS :
(1) –6(2.303)RT (2) +6(2.303)RT (3) –6RT (4) +6RT

Ans. 2

6enz. enzROR K
10

ROR K
  

enz enz aK Ea E
ln

K RT RT
 

  
 

2.303×6 = enzEa Ea
RT


{Ea–Eaenz} = 2.30 × 6 × RT

13. For the Balmer series in the spectrum of H atom, H 2 2
1 2

1 1R
n n
     
  


, the correct statements among

(I) to (IV) are :
(I) As wavelength decreases, the lines in the series converge
(II) The integer n1 is equal to 2
(III) The lines of longest wavelength corresponds to n2 = 3
(IV) The ionization energy of hydrogen can be calculated from wave number of these lines
(1) (I), (II), (III) (2) (II), (III), (IV)
(3) (I), (II), (IV) (4) (I), (III), (IV)

13. gkbMªkst u i j ek.kq ds Li sDVªe esa ckej  Js.kh ds fy ,  : H 2 2
1 2

1 1R
n n
     
  


, (I)-(IV) esa l gh dFku gSa:

(I) t Sl s t Sl s r j axnS/; Z ?kVr h gS] Js.kh esa ykbusa vfHkl fj r  dj r h gSA

(II) i w.kkZad n1 2 ds cj kcj  gSA

(III) nh?kZr e r j axnS/; Z dh ykbusa n2 = 3 ds vuq: i  gksr h gSaA

(IV) bu ykbuksa dh r j ax l a[ ; k l s gkbMªkst u ds vk; uu Åt kZ dh x.kuk dh t k l dr h gSA
(1) (I), (II), (III) (2) (II), (III), (IV)
(3) (I), (II), (IV) (4) (I), (III), (IV)

Ans. 1

H 2 2
1 2

1 1R
n n
     
  



For Balmer series n1 = 2
For longest wavelength
 
  minimum
 n2 = 3



14. A flask contains a mixture of isohexane and 3-methylpentane. One of the liquids boils at 63°C
while the others boils at 60°C. What is the best way to separate the two liquids and which one will
be distilled out first.
(1) simple distillation, isohexane (2) fractional distilation, isohexane
(3) simple distillation, 3-methylpentane (4) fractional distillation, 3-methylpentane

14. , d ¶ykLd esa vkbl ksgsDl su r Fkk 3-esfFkyi sUVsu dk feJ.k gSA bu nzoksa esa , d 63°C i j  mcyr k gS t cfd nwl j k 60°C i j

mcyr k gSA bu nks nzoksa dks i F̀kd dj us dk l cl s vPNk mi k;  D; k gS r Fkk buesa dkSu l oZi zFke vkl for  gksxk \

(1) l k/kkj .k vkl ou, vkbl ksgsDl su (2) i zHkkt h vkl ou, vkbl ksgsDl su

(3) l k/kkj .k vkl ou, 3-esfFkyi sUVsu (4) i zHkkt h vkl ou, 3-esfFkyi sUVsu

Ans. 2
As difference in Boiling point is very less
 Fractional distillation
Higher boiling point liq. will be obtained as distillate.

15. When gypsum is heated to 393K, it forms :
(1) Dead burnt plaster (2) CaSO4·0.5 H2O
(3) Anhydrous CaSO4 (4) CaSO4 · 5H2O

15. t c ft Il e dks 393K r d xj e fd; k t kr k gS, r ks cur k gS :

(1) er̀ &r kfi r  IykLVj (2) CaSO4·0.5 H2O

(3) fut Zy  CaSO4 (4) CaSO4 · 5H2O
Ans. 2

CaSO4.2H2O (Gypsum) 393K  CuSO4.0.5H2O(P.O.P.) 473K  CuSO4 (dead plaster)

16. A graph of vapour pressure and temperature for three different liquids X, Y and Z is shown below:

200

400

500

800

333 353313293

Temp

X Y Z

The following inferences are made :
(A) X has higher intermolecular interactions compared to Y
(B) X has lower intermolecular interactions compared to Y.
(C) Z has lower intermolecular interactions compared to Y.
(1) (B) (2) (C) (3) (A) (4) (A) and (C)



16. r hu vyx&vyx nzoksa X, Y , oa Z ds fy,  ok"i  nkc r Fkk r ki  ds chp , d xzkQ uhps fn; k x; k gS :

200

400

500

800

333 353313293

X Y Z

ok
"i

 n
kc

r ki eku

(m
m

 H
g)

fuEu fu"d"kZ fudkys x; s :
(A) Y dh r qyuk esa X dk var j kv.kqd vU; ksU;  fØ; k mPpr j  gSA
(B) Y dh r qyuk esa X dk var j kv.kqd vU; ksU;  fØ; k fuEur j  gSA
(C) Y dh r qyuk esa Z dk var j kv.kqd vU; ksU;  fØ; k fuEur j  gSA
l gh fu"d"kZ@fu"d"ksZ gS@gSa %
(1) (B) (2) (C) (3) (A) (4) (A) r Fkk (C)

Sol. 1

200

400

500

800

333 353313293

Temp

X Y Z

Order of intermolecular intreactions
Z > Y > X
 Correct statement B only.

17. The decreasing order of reactivity towards dehydrohalogenation (E1) reaction of the following
compounds is :

(A) Cl (B) Cl (C) 
Cl

(D) 
Cl

(1) B > D> C > A (2) D > B > C >A
(3) B > A > D > C (4) B > D > A >C

17. fuEu ; kSfxdksa ds fMgkbMªksgSykst sus' ku (E1) vfHkfØ; k ds i zfr  vfHkfØ; k' khyr k dk ?kVr k Øe gS :

(A) Cl (B) Cl (C) 
Cl

(D) 
Cl

(1) B > D> C > A (2) D > B > C >A
(3) B > A > D > C (4) B > D > A >C

Ans. 2
Rate of dehydrohalogen (E1)   stability of carbocation

  stability of product



18. The complex that can show fac- and mer-isomers is :
(1) [CoCl2(en)2] (2) [Pt(NH3)2Cl2]
(3) [Co(NH3)3(NO2)3] (4) [Co(NH3)4Cl2]+

18. og l adj  t ks fac- r Fkk mer-l eko; oh i znf' kZr  dj r k gS] gS :
(1) [CoCl2(en)2] (2) [Pt(NH3)2Cl2]
(3) [Co(NH3)3(NO2)3] (4) [Co(NH3)4Cl2]+

Ans. 3
Ma3b3–Type Complexes show fac and mer isomers

M

a
a

ab
b

b
M

a
a

ba
b

b

fac mer

19. The number of bonds between sulphur and oxygen atoms in S2O8
2– and the number of bonds

between sulphur and sulphur atoms in rhombic sulphur, respectively, are :
(1) 4 r Fkk 6 (2) 4 r Fkk 8 (3) 8 r Fkk 6 (4) 8 r Fkk 8

19. S2O8
2– esa l YQj  r Fkk vkWDl ht u i j ek.kqvksa ds chp vkcU/kksaa dh l a[ ; k r Fkk fo"keyack{k l YQj  esa l YQj  i j ek.kqvksa r Fkk l YQj

ds chp vkcU/kksa dh l a[ ; k Øe' k% gSa :
(1) 4 and 6 (2) 4 and 8 (3) 8 and 6 (4) 8 and 8

Ans. 4

O —S—O—O—S—O— —

O O

O O
S S S

S S

S S
S

20. Arrange the following compounds in increasing order of C–OH bond length :
methanol, phenol, p-ethoxyphenol
(1) phenol < p-ethoxyphenol < methanol
(2) methanol < phenol < p-ethoxyphenol
(3) methanol < p-ethoxyphenol < phenol
(4) phenol < methanol < p-ethoxyphenol

20. fuEu ; kSfxdksa dks C–OH vkcU/k yEckbZ ds c<+r s Øe esa O; ofLFkr  dhft ,  :
esFksukWy , QhukWy , p-, FkkDl hQhukWy

(1) QhukWy< p-, FkkDl hQhukWy< esFksukWy
(2) esFksukWy< QhukWy< p-, FkkDl hQhukWy

(3) esFksukWy< p-, FkkDl hQhukWy< QhukWy

(4) QhukWy< esFksukWy< p-, FkkDl hQhukWy
Ans. 1

CH3 — OH



(ii) 

OH
(+m) effect

Phenol

(iii) 

OH
(+m) effect

(+m) effect
OEt

21. The volume (in mL) of 0.125 M AgNO3 required to quantitatively precipitate chloride ions in 0.3 g
of [Co(NH3)6]Cl3 is ____________.
M[Co(NH3)6]Cl3 = 267.46 g/mol
MAgNO3 = 169.87 g/mol

21. [Co(NH3)6]Cl3 ds 0.3 g esa Dyksj kbM vk; u dks ek=kkRed : i  l s vo{ksfi r  dj us ds fy ,  0.125 M AgNO3 dk fdr uk
vk; r u (mL esa) vko' ; d gksxk ____________.
M[Co(NH3)6]Cl3 = 267.46 g/mol
MAgNO3 = 169.87 g/mol

Ans. 26.92
3AgNO3 + [Co(NH3)6]Cl3  [Co(NH3)6](NO3)3 + 3 AgCl

0.125 vol. 0.3
1000 3 267.46






vol. = 
8 1000 0.3 3

267.46
  

 = 8.973 × 3 = 26.92

22. The magnitude of word done by a gas that undergoes a reversible expansion along the path ABC
shown in the figure is _____________.

4

6

8

10

4 6 8 10 12
C

BA

(2,2) Volume
(m )2

Pressure
(Pa)

22. ml  xSl  ds } kj k] t ks fp=k eas fn[ kk; s x; s ABC i Fk ds vuql kj  mRØe.kh;  i zl kj .k dj r h gS] fd; s x; s dk; Z dk i fj ek.k



gksxk_____________.

4

6

8

10

4 6 8 10 12
C

BA

(2,2) vk; r u (m )2

nkc (Pa)

Ans. 48

4

6

8

10

4 6 8 10 12
C

BA

(2,2) Volume
(m )2

Pressure
(Pa)

WAB = 6 × 6 = 36 N.M.

WBC = 
1 4 6
2
   = 12 N.M.

WAB + WBC = 48 N.M.

23. What would be the electrode potential for the given half cell reaction at pH = 5 ?

2H2O  O2 + 4H + 4e– ; 0
redE 1.23V

(R = 8.314 J mol–1 K–1; temp = 298 K; oxygen under std. atm. pressure of 1 bar)

23. pH = 5 i j ] nh xbZ v) Z l sy vfHkfØ; k ds fy ,  bysDVªksM foHko D; k gksxk \

2H2O  O2 + 4H + 4e– ; 0
redE 1.23V

(R = 8.314 J mol–1 K–1; r ki  = 298 K; vkWDl ht u ekud ok; qea.Myh;  nkc 1 bar i j )
Sol. –0.935



2H2O  O2 + 4H + 4e– ; 0
SRPE 1.23

E = –1.23 –  40.059 log H
4



E = –1.23 + 0.059 pH
E = –1.23 + 0.059 × 5
E = –1.23 + 0.295
E = –0.935

24. Ferrous sulphate heptahydrate is used to fortify foods with iron. The amount (in grams) of the
salt required to achieve 10ppm of iron in 100 kg of wheat is ___________.
Atomic weight : Fe = 55.85; S 32.00; O ; 16.00

24. Qsj l  l YQsV gsIVkgkbMªsV dks vkgkj  ds i q"Vhdj .k esa vk; j u ds fy ; s i z; ksx fd; k t kr k gSA xsgw¡ ds 100 kg esa vk; j u dk

10ppm i zkIr  dj us ds fy ,  yo.k dh ek=kk (xzke esa) gksxh ___________.

i j ek.kq nzO; eku : Fe = 55.85; S 32.00; O ; 16.00
Ans. 1 gm

FeSO4·7H2O
10ppm  10 gm of salt on 106 gm of wheat
106 gm of wheat requires – 10 gm of salt

100 Kg – 105 gm of wheat requires  5
6

10 10
10

  = 1 gm of salt

25. The number of chiral centres in penicillin is _______.
25. i sfufl yhu esa dkbj y dsUnzks dh l a[ ; k gS _______.
Ans. 3

C

O

R N

H
H

O
N

CH3

CH3S

C
O OH

*
*

*




