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CHEMISTRY
SECTION-I

INTEGER TYPE QUESTIONS

Q.21 to Q.28 are "Integer Type" questions. (The answer to each of the questions are upto 1 digit (0 to 9))

21. The total number of stereoisomers that can exist for M is :

M ds f=kfoe leko;fo;ksa (stereoisomers) tks vfLrRo esa gS] ml dh dqy la[;k gS &

H C3 CH3

H C3 M O

Ans. 2

Sol. Total number of stereoisomers = 2

H C3

CH3

CH3 O

d +  pairl

This molecule can not show geometrical isomerism so only mirror image will be other stereoisomer.

22. The number of resonance structures for N is :

N dh vuquknh lajpukvksa (resonance structures) dh la[;k gS &

OH
NaOH

N

Ans. 9

Sol.
OH

NaOH

N

O O O

O

O

O

OOO
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23. The total number of lone pairs of electrons in N
2
O

3
 is :

N
2
O

3
 esa bysDVªkWuksa ds ,dkdh ;qXeksa (lone pairs) dh dqy la[;k gS &

Ans. 8

Sol. N O2 3

O
N N

O

O

24. For the octahedral complexes of Fe3+ in SCN– (thiocyanato-S) and in CN– ligand environments, the differ-

ence between the spin-only magnetic moments in Bohr magnetons

(when approximated to the nearest integer) is :

[Atomic number of Fe = 26]

Fe3+ ds v"VQydh; ladqyksa esa SCN– (FkS;kslk;kusVks-S) rFkk CN– fyxUM okrkoj.kksa esa] izpØe.k & ek=k pqEcdh;

vk?kw.kksZa (spin-only magnetic moments in Bohr magnetons) (Bohr magnetons esa) dk vUrj (fudVre iw.kkZad esa gS

[Fe dh ijek.kq la[;k = 26]

Ans. 4

Sol. SCN– is weak field effect (WFE) ligand whereas CN– is strong field effect (SFE) ligand.

26

6

Fe  in

[Fe(SCN) ]

+3

3–
= [Ar]

sp d3 2

3d5 4s 4p 4d

Spin only magnetic moment 5(5 2) 35 BM  

26

6

Fe  in

[Fe(CN) ]

+3

3–
= [Ar] 

4s 4p3d

d sp
2 3

Spin only magnetic moment 1(1 2) 3 BM  

Difference 35 3 4  

25. Among the tratomic molecules/ions, BeCl
2
, 3N , N

2
O, 2NO , O

3
, SCl

2
, 2 3ICI , I   and XeF

2
, the total number

of linear molecules (s)/ion (s) where the hybridization of the central atom does not have contribution from the d-

orbital(s) is :

[Atomic number : S = 16, Cl = 17, I = 53 and Xe = 54]

fn;s x;s f=kijek.kqd v.kqvksa@vk;uksa] BeCl
2
, 3N , N

2
O, NO

2
+, O

3
, SCl

2
, 2 3ICI , I   rFkk XeF

2 
esa jsf[kd v.kq¼vks½@vk;u¼uksa½

ftuesa dsUnzh; ijek.kq ds ladj.k esa d-vkWfcZVy@vkWfcZVyksa dk ;ksxnku ugha gS] dh dqy la[;k gS &

[ijek.kq la[;k : S = 16, Cl = 17, I = 53 rFkk Xe = 54]

Ans. 4

Sol. Cl–Be–Cl    N = N = N    N  N  O
– – +

Sp Sp Sp

O = N = O
+

Sp
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26. Not considering the electron spin, the degeneracy of the second excited state (n = 3) of H atom is 9, while

the degeneracy of the second excited state of H– is.

bysDVªkWu pØ.k dk fopkj u djrs gq;s H ijek.kq dh f}rh; mrsftr voLFkk (n = 3) dh leHkza'krk (degeneracy) 9

gS] rc H– dh f}rh; mrsftr voLFkk dh leHkaz'krk gksxh &

Ans. 3

Sol. Energy order of orbitals of H is decided by only principle quantum number (n)

while energy order of H– is decided by (n + l) rule : because H– is a multielectron specie.

Electronic configuration of ‘H–’ is - 1s2 its Energy order is decided by n + l rule.

H– = 1s22s02p0

Its 2nd excited state is 2p

and degenercy of 2p is ‘3’

27. All the energy released from the reaction X  Y, 
r
 G0 = –193 kJ mol–1.

is used for oxidizing M  as M   M3+ + 2e–, E0 = –0.25V..

Under standard conditions, the number of moles of M  oxidized when one mole of X is converted to Y is.

[F = 96500 C mol–1]

vfHkfØ;k X  Y, D
r
 G0 = –193 kJ mol–1 ls eqDr lEiw.kZ ÅtkZ dk mi;ksx M  ds vkWDlhdj.k

M   M3+ + 2e–, E0 = –0.25V  esa gksrk gSA ekud voLFkk esa tc ,d eksy X dks Y esa ifjofrZr djrs gS rc

M  ds vkWDlhd`r gksus okys eksyksa dh la[;k gS &
[F = 96500 C mol–1]

Ans. 4

Sol. M M3+ + 2e

G0 = –nFE0 For 1 mole of M

G0 = –2 × 96500 × (–0.25) J

= + 48250 J/mole

= 48.25 KJ/mole

Energy released by conversion of 1 mole of

X Y G = –193 KJ

Hence mole of  M  oxidized

= 
193

4
48.25



28. If the freezing point  of a 0.01 molal aquous solution of a cobalt (III) chloride-ammonia complex (which

behaves as a strong electrolyte) is –0.0558ºC, the number of chloride (s) in the coordination sphere of the

complex is :

[K f of water = 1.86 K kg mol–1]

;fn ,d dksckWYV (III) DyksjkbM&veksfu;k ladqy (tks izcy oS/;qr vi?kV~; (strong electrolyte) dh rjg O;ogkj djrk

gS) ds 0.01 eksyy tyh; foy;u dk fgekad –0.0558ºC gS] rc bl ladqy ds leUo; e.My esa DyksjkbM@DyksjkbMksa dh

la[;k gS &

[Kf (ty) = 1.86 K kg mol–1]

Ans. 1
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Sol. Tf = Kf × i × m

0.0558 = 1.86 × i × 0.01

i = 3

Given complex behaves as a strong electrolyte

 = 100 %

n = 3 (no. of particles given by complex)

 complex is [Co(NH3)5Cl]Cl2
no. of Cl– ions in the co-ordination sphere of the complex = 1

Tf = Kf × i × m

0.0558 = 1.86 × i × 0.01

i = 3

SECTION-II
MULTIPLE CORRECT CHOICE TYPE

Q.29 to Q.38 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

29. Compound (s) that on hydrogenation produce (s) optically inactive compound (s) is (are)

;kSfxd tks gkbMªkstuhdj.k djus ij /kqzo.k v?kw.kZd mRikn cukrs gS@gSa &

(A) 

H
Br

H C3 CH3

(B*) 

H
Br

H C2
CH3

(C) 

H
Br

H C2

CH3

CH3
(D*) 

H
Br

H C2
CH3

Sol. (A) 

H H
H

Br
Br

CH3

CH3 CH3

CH –3 CH – CH –C2  2  

(Optically active)

Ni/H2

*

H

(B) CH  = CH2

H

CH3

Br Ni/H2

(Optically inactive)

CH  – CH3 2

H

CH3

Br

(C) CH  = C2

H

CH3

Br Ni/H2

(Optically active)

CH  – CH3

H

CH3

Br

CH3 CH3

*
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(D) CH2 = CH
H

CH3

Br
Ni/H2

(Optically inactive)

CH  – 3 CH2

H
CH3

Br

30. The major product of the following reaction is :

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

O

O
CH3

I. KOH, H O2

II. H , Heat+

(A*) 
O

CH3

(B) 
O

CH3

(C) 

O
CH3

(D) 

O
CH3

Sol. O

O
CH3

KOH
O

O
CH3

O
CH3

H /Heat
+ O

CH3

H O2

O
CH3

OH O

31. In the following reaction, the major product is :

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

CH3

CH2

H2C

1 equivalent HBr

(A) 

CH3

CH3

CH2

Br

(B) 

CH3

CH2
H C3

Br

(C) 

CH3

H2C Br (D*) 

CH3

H3C Br
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Sol.

CH3

CH2

CH2

C
CH

1 eq HBr

CH3

CH2

CH2

C
CH

+

H

CH3

CH2

CH3

C
CH

+

Br

CH3

CH2

CH3

C
CH

Br

Major product
at room temperature

32. The structure of D-(+)-glucose is :

D–(+)-glucose dh lajpuk gS &

H OH

HO H

H OH

H OH

CHO

CH OH2

The structure of L-(–)-glucose is :

L–(–)–glucose dh lajpuk gS &

(A*) 

HHO
OHH
HHO

HHO

CHO

CH OH2

(B) 

H OH

HO H
H OH

HO H

CHO

CH OH2

(C) 

HO H

HO H
H OH

HO H

CHO

CH OH2

(D) 

HO H

HO H

HO H

H OH

CHO

CH OH2

Sol. The structure of L-(–)- glucose is

HO H

H OH

HO H

HO H

CHO

CH OH2
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33. The major product of the reaction is :

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

H C3

CH3

NaNO , aqueous HCl2

0ºC

CO H2

NH2

(A) 
H C3

CH3

NH2

OH
(B) 

H C3

CH3

CO H2

OH

(C*) 
H C3

CH3

CO H2

OH
(D) 

H C3

CH3

NH2

OH

Sol. Treating with nitrous acid (diazotisation) gives a hydroxyl group in the place of the amino group. The reaction

occurs stereospecifically with retention in configuration.

COOH

NH2

NaNO , HCl2

0ºC

C OH– 

N

N

O

C OH– 

O


H O2

COOH

OH

34. The correct statement(s) about Cr2+ and Mn3+ is (are)

[Atomic numbers of Cr = 24 and Mn = 25]

(A*) Cr2+ is a reducing agent

(B*) Mn3+ is an oxidizing agent

(C*) Both Cr2+ and Mn3+ exhibit d4 electronic configuration

(D) When Cr2+ is used as a reducing agent, the chromium ion attains d5 electronic configuration

Cr2+ rFkk Mn3+ ds lanHkZ esa lgh oDrO; gS@gSa &

[ijek.kq la[;k (Atomic numbers) :  Cr = 24 rFkk Mn = 25]

(A) Cr2+ ,d vipk;d (reducing agent) gSA

(B) Mn3+ ,d mipk;d (oxidizing agent) gSA

(C) Cr2+ rFkk Mn3+ nksuksa d4 bysDVªkWfud foU;kl n'kkZrs gSA

(D) tc Cr2+ dk ,d vipk;d dh rjg mi;ksx fd;k tkrk gS tks Øksfe;e vk;u dk bysDVªkWfud foU;kl d5 gks tkrk

gSA

Sol. (A) Cr2+ is a reducing agent because Cr+3 is more stable

(B) Mn3+ is an oxidizing agent because Mn+2 is more stable

(C) Both Cr2+ and Mn3+ exhibit d4 electronic configuration



Matrix
JEE Academy

PAPER-IJEE Advanced - 2015

8MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in

35. Copper is purified by electrolytic refining of blister copper. The correct statement (s) about this process is (are)

(A) Impure Cu strip is used as cathode (B*) Acidified aqueous CuSO4 is used as electrolyte

(C*) Pure Cu deposits at cathode (D*) Impurities settle as anode-mud

dkWij dk 'kks/khdj.k dkWij mnorZ (blister copper) ds fo|qr vi?kVuh ifj"dj.k }kjk fd;k tkrk gSA bl izdj.k ds lanHkZ

esa lgh oDrO; gS@gSa &

(A) v'kq) dkWij iV~Vh dk mi;ksx dSFkksM ds :i esa gksrk gSA

(B) vEyh; tyh; CuSO4 dk mi;ksx fo|qr vi?kV~; ds :i esa gksrk gSA

(C) 'kq) Cu dSFkksM ij tek gksrk gSA

(D) vinzO; ,suksM&iad (anode-mud) ds :i esa tek gksrs gSA

Sol. Impure Cu is used as anode pure Cu deposited at cathode. Electrolyte is acidified solution of CuSO4.

impurities settle as anode mud.

36. Fe3+ is reduced to Fe2+ by using

(*A) H2O2 in presence of NaOH (B*) Na2O2 in water

(C) H2O2 in presence of H2SO4 (D) Na2O2 in presence of H2SO4

Fe3+ ds Fe2+ esa vip;u esa mi;qDr gksrk gSa ¼gksrs gSa½

(A*) NaOH dh mifLFkfr esa H2O2 (B*) ty esa Na2O2

(C) H2SO4 dh mifLFkfr esa H2O2 (D) H2SO4 dh mifLFkfr esa Na2O2

Sol. 2Fe3+ + H2O2 + 2OH  2Fe2+ + 2H2O + O2

Na2O2 + H2O H2O2 + NaOH

37. The % yield of ammonia as a function of time in the reaction

N2(g) + 3H2(g)    2NH3 (g), H < 0

at (P, T1) is given below :

vfHkfØ;k

N2(g) + 3H2(g)    2NH3 (g), H < 0

esa veksfu;k ds mRikn (% yield) dh le; ij fuHkZjrk (P, T1) ij uhsps n'kkZ;h x;h gSA

%
 y

ie
ld

time
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If this reaction is conducted at (P, T2), with T2 > T1, the % yield of ammonia as a function of time is repre-
sented by :

;fn ;g vfHkfØ;k (P, T2) ij dh tk; tgk¡ T2 > T1 , veksfu;k ds % mRikn dh le; ij fuHkZjrk iznf'kZr djrk gS:

(A) %
 y

ie
ld

time

T1

T2

(B*) %
 y

ie
ld

time

T2

T1

(C) %
 y

ie
ld

time

T2

T1

(D) %
 y

ie
ld

time

T1

T2

Sol. Initially on increasing temperature rate of reaction will increase, so % yield will also increase with time. But at

equilibrium % yield at high temperature (T2) would be less than at T1 as reaction is exothermic

38. If the unit cell of a mineral has cubic close packed (ccp) array of oxygen atoms with m fraction of octahedral

holes occupied by aluminium ions and n fraction of tetrahedral holes occupied by magnesium ions, m and n,

respectively, are

;fn ,d [kfut dh ,dd lsy esa vkWDlhtu ijek.kq ?kuh; ladqfyr O;wg esa gks tgk¡ m fHkUu v"VQydh; fjfDrdkvksa esa

,syqfefu;e vk;u rFkk n fHkUu prq"Qydh; fjfDrdkvksa esa eSXuhf'k;e vk;u mifLFkr gksa] rc m rFkk n Øe'k gS

(A*) 
1

2
, 

1

8
(B) 1, 

1

4
(C) 

1

2
,
1

2
(D) 

1

4
,
1

8

Sol. In ccp, O2– ions are 4.
Hence total negative charge = –8
Let Al3+ ions be x, and Mg2+ ions be y.
Total positve charge = 3x + 2y
 3x + 2y = 8
This relation is satisfied only by x = 2 and y = 1.
Hence number of Al3+ = 2.
and number of Mg2+ = 1.
 n = fraction of octahedral holes occupied by Al3+

2 1

4 2
 

and  m = fraction of tetrahedral holes occupied by Mg2+

1

8


Hence, answer is (A)
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SECTION-III
MATRIX MATCH TYPE QUESTIONS

Q.39 & 40 has four statements (A, B, C, D) given in Column-I and four statements ( P, Q, R, S) given in Column-II.

Any given statement in Column-I can have correct matching with one or more statement(s) given in Column-II.

39. Match the anionic species given in Column I that are present in the ore(s) given in column II.

Column I Column II

(A) Carbonate (P) Siderite

(B) Sulphide (Q) Malachite

(C) Hydroxide (R) Bauxite

(D) Oxide (S) Calamine

(T) Argentite

dkWye I esa fn;s x;s _.kk;uksa dks dkWye II esa fn;s x;s v;Ld ¼v;Ldksa½ ds lkFk lqesfyr dhft, \

dkWye I dkWye II

(A) dkcksZusV (Carbonate) (P) flMsjkbM (Siderite)

(B) lYQkbM (Sulphide) (Q) eSysdkbV (Malachite)

(C) gkbMªksDlSbM (Hydroxide) (R) ckWDlkbM (Bauxite)

(D) vkWDlkbM (Oxide) (S) dkykeSu (Calamine)

(T) vtsZUVkbV (Argentite)

Ans. A -PQS, B -T, C -QR, D -R

Sol. (P) Siderite — FeCO
3

(Q) Malachite  — CuCO
3
.Cu(OH)

2

(R) Bauxite — AlO
X
(OH)

3 – 2x

(S) Calamine  — ZnCO
3

(T) Argentite  — Ag
2
S

40. Match the thermodynamic processes given under Column I with the expressions given under

Column II.

Column I Column II

(A) Freezing of water at 273 K and 1 atm (P) q = 0

(B) Expansion of 1 mol of an ideal gas into a (Q) w = 0

vaccum under isolated conditions

(C) Mixing of equal volumes of two ideal gases at (R) S
sys

 < 0

constant temperature and pressure in an

isolated container

(D) Reversible heating of H
2
(g) at 1 atm from (S) U = 0

300 K to 600K, followed by reversible cooling

to 300 K at 1 atm

(T) G = 0
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dkWye I esa fn;s x;s m"ekxfrd (thermodynamic) izØeksa dks dkWye II esa fn;s x;s O;atdksa ls lqesfyr djsaA

dkWye I dkWye  II

(A) 273 K rFkk 1 atm ij ty dk fgehdj.k (P) q = 0

(B) foyfxr (isolated) voLFkkvksa esa ,d eksy vkn'kZ xSl dk fuokZr esa izlj.k (Q) w = 0

(C) fLFkj rki rFkk nkc ij ,d foyfxr ik=k esa nks vkn'kZ xSlksa ds leku vk;ruksa (R) S
sys

 < 0

    dk feJ.k

(D) 1 atm ij H
2
(g) dh 300 K ls 600K rd mRØe.kh; (reversible) rkiu] (S) U = 0

     rRi'pkr 1 atm ij 300 K rd mRØe.kh; 'khryu

(T) G = 0

Ans. A -RT, B -PQS , C -PQS, D -PQST

Sol. (A) H
2
O(l)   H

2
O(s) at 273 K. & 1 atm

H = – ve = q

S
sys

 < 0, G = 0.

w  0 (as water expands on freezing), U  0

(B) Free expansion of ideal gas. q = 0

w = 0

U = 0

S
sys

 > 0

G < 0

(C) Mixing of equal volume of ideal gases at constant pressure & temp in an isolated container

q = 0, w = 0, U = 0, S
sys

 > 0 , G < 0

(D) H
2
(g) 300 K 

Re versible

Heating,1atm
  600 K 

Re versible

Coolling,1atm
 300 K.

q = 0, w = 0, U = 0, G = 0, S
sys

 = 0


