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CHEMISTRY
SECTION-I

SINGLE CHOICE QUESTIONS
Q.19 to Q.29 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

19. The correct order of acidity for the following compounds is :

fuEufyf[kr ;kSfxdksa dh vEyrk dk lgh Øe gS &

(A) I > II > III > IV (B) III > I > II > IV (C) III > IV > II > I (D) I > III > IV > II

Ans. A

Sol. Due to strong hydrogen bond in conjugate base of ortho hydroxybenzoic acid, it is more acidic than its meta &

para isomers.

20. The geometrices of the ammonia complexes of Ni2+, Pt2+, Zn2+, respectively, are :

(A) octahedral, square planar and tetrahedral (B) square planar, octahedral and tetrahedral

(C) tetrahedral, square planar and octahedral (D) octahedral, tetrahedral and square planar

Ni2+, Pt2+ rFkk Zn2+ ds veksfu;k ladqyksa dh T;kfefr;k¡ Øe'k% gS &

(A) v"VQydh;] oxZ leryh rFkk prq"Qydh; (B) oxZ leryh] v"VQydh; rFkk prq"Qydh;

(C) prq"Qydh;] oxZ leryh rFkk v"VQydh; (D) v"VQydh;] prq"Qydh; rFkk oxZ leryh

Ans. A

Sol. [Ni(NH
3
)

6
]2+

Ni2+ = 3d84s° = sp3d2 = octahedral

[Pt(NH
3
)

4
]2+ = dsp2 = square planer

[Zn(NH
3
)

4
]2+ = sp3 = Tetrahedral

21. For the following electrochemical cell at 298 K,

Pt(s)|H
2
(g, 1 bar)|H+(aq, 1 M)|M4+(aq), M2+(aq)|Pt(s)

E
cell

 = 0.092 V when 

2

x

4

M (aq)
10

M (aq)





   
  

Given : 4 2

0

M /M

RT
E 0.151V; 2.303 0.059V

F
   

The value of x is :

298 K ij fuEufyf[kr oS|qr&jklk;fud lsy,

Pt(s)|H
2
(g, 1 bar)|H+(aq, 1 M)|M4+(aq), M2+(aq)|Pt(s)

E
cell

 = 0.092 V when 

2

x

4

M (aq)
10

M (aq)
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eku yhft, dh : 4 2

0

M /M

RT
E 0.151V; 2.303 0.059V

F
   

x dk eku D;k gksxk &

(A) –2 (B) –1 (C) 1 (D) 2

Ans. D

Sol. H
2
(g) – 2H+(aq) + 2e–

M4+(aq) + 2e– – M2+(aq)

H
2
(g) + M4+(aq) – 2H+(aq) + M2+(aq)

0.092 = 0.151 – 
  

 

22

4

M 10.059
log

2 1 M





 
 

2

4

M0.059
0.059 log

2 M




  

 
 

2

4

M
log 2

M






 
 

2

2

4

M
10

M






x = 2

22. The major product of the following reaction sequence is :

fuEufyf[kr vfHkfØ;k vfHkØe dk eq[; mRikn gS &

(A) (B) 

(C) (D) 

Ans. A
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Sol. o

HCHO/OH

Cross aldol

o

OH HCHO/OH

Cross Cannizzaro HCOOH+

OH OH

HCHO/H
Nucleophilic

addition

OO

23. In the following reaction sequence in aqueous solution, the species X, Y and Z, respectively, are

 

tyh; foy;u esa fuEufyf[kr vfHkfØ;k esa] Lih'kht X, Y rFkk Z Øe'k% gS &

 

LoPN lQsn dkyk
foy;u vo{ksi vo{ksi

le; ds lkFk

(A)  32 3 2 2 2 3 2Ag(S O ) ,Ag S O , Ag S


(B)  52 3 3 2 3 2Ag(S O ) ,Ag SO , Ag S


(C)  33 2 2 2 3Ag(SO ) ,Ag S O ,Ag


(D)  33 3 2 4Ag(SO ) , Ag SO , Ag


Ans. A

Sol.  
3 Ag (with time)2

2 3 2 3 2 2 2 3 2
(X) White ppt.(Y) Black(Z)

Ag S O Ag(S O ) Ag S O ( ) Ag S( )
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24. The qualitative sketches I, II and III given below show the variation of surface tension with molar concentration

of three different aqueous solutions of KCl, CH
3
OH and CH

3
(CH

2
)

11
OSO

3
–Na+ at room temperature. The

correct assignment of the sketches is :

uhps fn;s xq.kkRed js[kkfp=k I, II rFkk III lkekU; rki ij KCl, CH
3
OH rFkk CH

3
(CH

2
)

11
OSO

3
–Na+ ds rhu fHkUu

tyh; foy;uksa dh eksyj lkanzrk ds lkFk i`"B ruko ds ifjorZu dks n'kkZrs gSA js[kkfp=kksa dk lgh fufnZ"Vhdj.k D;k gS \

i"̀
B
 r

u
ko

lkUnzrk

i"̀
B
 r

u
ko

lkUnzrk

i"̀
B
 r

u
ko

lkUnzrk

(A) I : KCl II : CH
3
OH III : CH

3
(CH

2
)

11
OSO

3
–Na+

(B) I : CH
3
(CH

2
)

11
OSO

3
–Na+ II : CH

3
OH III : KCl

(C) I : KCl II : CH
3
(CH

2
)

11
OSO

3
–Na+ III : CH

3
OH

(D) I : CH
3
OH II : KCl III : CH

3
(CH

2
)

11
OSO

3
–Na+

Ans. D

Sol. Water has large surface tension due to very strong interaction. Generally adding organic derivatives to water

decreases its surface tension due to hydrophobic interaction. In case III, hydrophobic interaction is stronger

than case I causing surface tension to decrease more rapidly.

Due to K+Cl– (inorganic electrolyte) intermolecular forces increases, surface tension increases.

25. For 'invert sugar', the correct statement(s) is (are)

(Given : specific rotations of (+)-sucrose, (+)-maltose, L-(–)-glucose and L-(+)-fructose in aqueous solution

are +66º, +140º, –52º and +92º, respectively)

(A) 'invert sugar' is prepared by acid catalyzed hydrolysis of maltose

(B) 'invert sugar' is an equimolar mixture of D-(+)-glucose and D-(–)-fructose

(C) specific rotation of 'invert sugar' is –20º

(D) on reaction with Br
2
 water, 'invert sugar' forms saccharic acid as one of the products

'vio`r 'kdZjk' ds fy;s lgh dFku gS@gSa &

(fn;k gS : (+)-lwØkst, (+)-ekWYVkst, L-(–)-Xywdkst rFkk L-(+)-ÝqDVkst dk tyh; foy;u esa fof'k"V /kzqo.k ?kw.kZu Øe'k%

+66º, +140º, –52º rFkk +92º gSA)

(A) 'vio`r 'kdZjk ekWYVkst ds vEy & mRizsfjr ty & vi?kVu ls cuk;k tkrk gSA

(B) 'vio`r 'kdZjk D-(+)-Xywdkst rFkk D-(–)-ÝqDVkst dk lev.kqd feJ.k gSA

(C) vio`r 'kdZjk dk fof'k"V /kzqo.k ?kw.kZu –20º gSA
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(D) Br
2
 ty ls vfHkfØ;k djus ij vio`r 'kdZjk mRiknksa esa ls ,d mRikn ds :i esa] lSdsfjd vEy cukrh gSA

Ans. BC

Sol. HydrolysisSucrose D( ) glu cos e D( )fructose    

[] = +52°         [] = –92°
[]

min
 = 0.5 × (+52°) + 0.5 × (–92°)

= –20°

26. Among the following, reaction(s) which gives (give) tert-butyl benzene as the major product is (are) :

fuEufyf[kr esa VVZ&C;wfVy csUthu eq[; mRikn ds :i esa nsus okyh vfHkfØ;k(;sa) gS (gS) :

(A) (B) 

(C) (D) 

Ans. BCD

Sol.

27. Extraction of copper from copper pyrite (CuFeS
2
) involves :

(A) crushing followed by concentration of the ore by froth-flotation

(B) removal of iron as slag

(C) self-reduction step to produce 'blister copper' following evolution of SO
2

(D) refining of 'blister copper' by carbon reduction

dkWij ikbjkbV (CuFeS
2
) ls dkWij (rk¡ck) ds fu"d"kZ.k esa D;k lafyIr gS (gSa) ?
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(A) nyu rFkk Qsu-Iyou }kjk v;Ld dk lkUnz.k

(B) yksgs dk /kkrqey ds :i esa fu"dklu

(C) SO
2 
fudkl ds i'pkr ^QQksysnkj rk¡cs^ ds mRikn ds fy;s Lo%&vip;u dk in

(D) dkcZu vip;u }kjk ^QQksysnkj rk¡cs^ dk 'kks/ku

Ans. ABC

Sol. (A) It is a sulphide ore. So concentration is done by froth flotation

(B) FeO + SiO
2 


 
FeSiO

3

slag

(C)  Cu
2
S + O

2
  Cu

2
O + SO

2

Cu
2
S + Cu

2
O  Cu + SO

2

                         blister copper

(D) refining of copper is done by either electrorefining or polling method

28. The correct statement(s) for cubic close packed (ccp) three dimensional structure is (are)

(A) The number of the nearest neighbours of an atom present in the topmost layer is 12

(B) The efficiency of atom packing is 74%

(C) The number of octahedral and tetrahedral voids per atom are 1 and 2, respectively

(D) The unit cell edge length is 2 2  times the radius of the atom

?kuh; fufoM ladqfyr (cubic close packed) (ccp) f=kfoeh; lajpuk ds fy;s lgh dFku gS/gSa

(A) ,d ijek.kq tks loksZPp ijr (topmost layer) esa mifLFkr gS mlds fudVre izfrosf'k;ksa (iM+ksfl;ksa) dh la[;k 12 gSA

(B) ijek.kq dh ladqyu {kerk 74% gS

(C) v"VQydh; rFkk prq"Qydh; fjfDr;ksa dh la[;k izfr ijek.kq Øe'k% 1 rFkk 2 gSa

(D) ,d dksf"Bdk ds dksj (unit cell edge) dh yEckbZ ijek.kq dh f=kT;k dk 2 2  xquk gS

Ans. BCD

Sol. (A) no of nearest neighbour in top most layer = 9

(B) Packing efficiency = 74%

(C) Octahedral voids = 4  tetrahedral voids = 8, No of atoms = 4

(D) 2a 4r , a 2 2r

29. Reagent(s) which can be used to bring about the following transformation is (are)

fuEufyf[kr :ikUrj.k ds fy;s fdu vfHkdkjd (vfHkdkjdksa) dk mi;ksx fd;k tk ldrk gS (gSa) ?
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(A) LiAlH
4
 in (C

2
H

5
)

2
O (B) BH

3
 in THF

(C) NaBH
4
 in C

2
H

5
OH (D) Raney Ni/H

2
 in THF

(A) (C
2
H

5
)

2
O esa LiAlH

4
(B) THF esa BH

3

(C) C
2
H

5
OH esa NaBH

4
(D) THF esa jkus (Raney) Ni/H

2

Ans. C

Sol.

LiAlH
4
 in (C

2
H

5
)

2
O ; BH

3
 in (THF) ; Raney Ni (H

2
) either can reduce all functional group or can reduce some

of the functional group of the compound given above in reactant side. But NaBH
4
 is example of selective

reducing agent. It can not reduce ester group, carboxylic acid group, expoxide group, but reduces – CH = O

(aldehyde group) into – CH
2
OH (1° alcohol)

SECTION-II
MULTIPLE CORRECT CHOICE TYPE

Q.30 to Q.32 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

30. Mixture(s) showing positive deviation from Raoult's law at 35ºC is (are)

(A) carbon tetrachloride + methanol (B) carbon disulphide + acetone

(C) benzene + toluene (D) phenol + aniline

feJ.k tks 35ºC ij jkmYV fu;e ls /kukRed fopyu iznf'kZr djrk gS (djrs gSa)

(A) dkcZu VsVªkDyksjkbM + esFksukWy (B) dkcZu MkblYQkbM + ,lhVksu

(C) csUthu + VkWyqbu (D) QhukWy + ,fufyu

Ans. AB

Sol. (A) H-bonding of methanol breaks when CCl
4
 is added so bonds become weaker, resulting positive deviation.

(B) Mixing of polar and non-polar liquids will produce a solution of weaker interaction, resulting positive

deviation

(C) Ideal solution

(D) –ve deviation because stronger H-bond is formed.

31. The nitrogen containing compound produced in the reaction of HNO
3
 with P

4
O

10

(A) can also be prepared by reaction of P
4
 and HNO

3

(B) is diamagnetic

(C) contains one N-N bond

(D) reacts with Na metal producing a brown gas
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HNO
3
 dh P

4
O

10 
ds lkFk vfHkfØ;k esa mRikfnr ukbVªkstu vUrfoZ"V ;kSfxd &

(A) P
4
 rFkk HNO

3 
dh vfHkfØ;k ls Hkh cuk;k tk ldrk gS

(B) izfrpqEcdh; (diamagnetic) gS

(C) esa ,d N-N cU/k vUrfoZ"V gS

(D) Na /kkrq esa vfHkfØ;k dj ,d Hkwjh (brown) xSl mRikfnr gS

Ans. BD

Sol. P
4
O

10
 + 4HNO

3
 3dehydration of HNO 4(HPO

3
) + 2N

2
O

5

                        (required product)

(A) P
4
 + 20 HNO

3
  4H

3
PO

4
 + 20NO

2
 + 4H

2
O

(B) N
2
O

5
 is diamagnetic in nature

(C) 

(D) Na + N
2
O

5
  NaNO

3
 + NO

2


                                           (Brown gas)

32. According to Molecular Orbital Theory,

(A) 2
2C  is expected to be diamagnetic (B) 2

2C   is expected to have a longer bond length than O
2

(C) N
2

+ and N
2

– have the same bond order (D) He
2
+ has the same energy as two isolated He atoms

v.kq d{kd fl)kUr (Molecular Orbital Theory) ds vuqlkj

(A) 2
2C  izR;kf'kr :i esa izfrpqEcdh; (diamagnetic) gS

(B) 2
2C   dh vkca/k yEckbZ (bond length) izR;kf'kr :i ls O

2 
dh vkca/k yEckbZ ls yEch gS

(C) N
2

+ rFkk N
2
– dh vkca/k dksfV (bond order) leku gS

(D) He
2
+ dh ÅtkZ nks ,dy (isolated) He ijek.kqvksa dh ÅtkZ ds leku gS

Ans. AC

Sol. (A) C
2
2– = 

1s
2 < 

1s
2 < 

2s
2 < 

2s
2 < 

x y

2 2 2
2p 2p 2 zp    

Diamagnetic

(B) B.O. of O
2
2+ = 3

O
2
 = 2

Hence B.L. of O
2
 is greater than O

2
2+

(C) B.O. of N
2
+ = 2.5

N
2
– = 2.5

(D) B.O. of He
2
+ = 0.5

So He
2
+ is more stable than two isolated He atoms
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SECTION-III

PARAGRAPH TYPE QUESTIONS

Q.33 to Q.36 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

PARAGRAPH-I [33-34]

Thermal decomposition of gaseous X
2
 to gaseous X at 298 K takes place according to the following equation:

X
2
(g)   2X(g)

The standard reaction Gibbs energy, 
r
Gº, of this reaction is positive. At the start of the reaction, there is one

mole of X
2
 and no X. As the reaction proceeds, the number of moles of X formed is given by . Thus,


equilibrium

 is the number of moles of X formed at equilibrium. The reaction is carried out at a constant total

pressure of 2 bar. Consider the gases to behave ideally. (Given R = 0.083 L bar K–1 mol–1)

298 K ij xSlh; (gaseous)X
2
 dk xSlh; X esa rkih;&vi?kVu (thermal decomposition) fuEufyf[kr lehdj.k

X
2
(g)   2X(g)

ds vuqlkj gksrk gSA bl vfHkfØ;k dh ekud vfHkfØ;k fxCl ÅtkZ (standard reaction Gibbs energy), 
r
Gº, /kukRed

gSA vfHkfØ;k ds izkjEHk esa X
2
 dk 1 eksy gS rFkk X ugha gSA tSls&tSls ;g vfHkfØ;k c<+rh gS] fufeZr X ds eksyksa dh la[;k

}kjk nh tkrh gSA bl izdkj] lkE;koLFkk ij fufeZr X ds eksyksa dh la[;k 
equilibrium

 gSA vfHkfØ;k 2 bar ds fLFkj dqy

nkc ij dh tkrh gSA eku ysa fd xSlsa vkn'kZ O;ogkj djrh gSaA (fn;k x;k gS % R = 0.083 L bar K–1 mol–1)

33. The equilibrium constant K
P
 for this reaction at 298 K, in terms of 

equilibrium
, is :

298 K ij bl vfHkfØ;k dk 
equilibrium 

ds in esa lkE;koLFkk fLFkjkad (equilibrium constant) K
P
 D;k gksxk ?

(A) 

2
equilibrium

equilibrium

8

2



 (B) 

2
equilibrium

2
equilibrium

8

4



 (C) 

2
equilibrium

equilibrium

4

2



 (D) 

2
equilibrium

2
equilibrium

4

4





Ans. B

Sol. X
2
(g)   2X(g)

t = 0 1

t = t
eq

1
2
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2

eq

eq

p
eq

eq

2

1
2k

1
2

2

1
2

 
 

 
  

 
 

 
  

 
 

 

= 

2 2
eq eq

2 2
eq eq

2 8

4
1

4

 


 


34. The incorrect statement among the following, for this reaction, is :

(A) Decrease in the total pressure will result in formation of more moles of gaseous X

(B) At the start of the reaction, dissociation of gaseous X
2
 takes place spontaneously

(C) 
equilibrium 

= 0.7

(D) K
C
 < 1

bl vfHkfØ;k ds fy;s fuEu esa ls vlR; dFku gS :

(A) dqy nkc ds ?kVus ds ifj.kke Lo:i xSlh; X ds vf/kd eksy cusaxs

(B) vfHkfØ;k ds izkjEHk esa xSlh; X
2
 dk fo;kstu Lor% izofrZr (spontaneous) gksrk gS

(C) 
equilibrium 

= 0.7

(D) K
C
 < 1

Ans. C

Sol. (A) On decreasing total pressure equilibrium will move in the  forward direction

(B) At the start of the reaction G = G0 + RT ln Q

t = 0 , Q = 0  G = –ve (spontaneous)

(C) If 
eq

 = 0.7

p

8 0.49 3.92
K

4 0.49 3.51


 



K
p
 > 1

Since it is given that

G° > 0  K
p
 < 1

 This is incorrect

(D) K
p
 = K

C
× gn(RT)

p

C 1

K
K

(R 298)




K
C
 < 1
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PARAGRAPH-II [35-36]

Treatment of compound O with KMnO
4
/H+ gave P, which on heating with ammonia gave Q. The compound Q

on treatment with Br
2
/NaOH produced R. On strong heating, Q gave S, which on further treatment with ethyl

2-bromopropanoate in the presence of KOH followed by acidification, gave a compound T.

;kSfxd O dh KMnO
4
/H+ ls fØ;k us P fn;k, ftlus veksfu;k ds lkFk xeZ djus ij Q fn;kA ;kSfxd Q us Br

2
/NaOH

ds lkFk fØ;k djus ij R mRikfnr fd;kA izcy :i ls xeZ djus ij Q us S fn;k ftlus ,fFky 2-czkseksizksisuksvksV (ethyl

2-bromopropanoate) ds lkFk KOH dh mifLFkfr esa vkxs fØ;k dh ftlds i'pkr vEyhdj.k us ;kSfxd T fn;kA

35. The compound R is :

;kSfxd R gS :

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

Ans. A

36. The compound T is :

;kSfxd T gS :

(A) glycine (B) alanine (C) valine (D) serine

(A) Xykblhu (B) ,ykuhu (C) oSyhu (D) lsjhu

Ans. B

Sol. (35-36)
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/

Q to R is Hoffmann's bromamide degradation reaction

S to T is Gabriel's phthalimide sysnthesis


