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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 d f=foe Deko;fo;k (stereoisomers) tk viLrio e g ml dh dy 1[;kg &

H,C CH,
H.C M 0
Ans. 2
Sol.  Total number of stereoisomers =2
CH,
H,C
d + [ pair
CH, O

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 vuuknh Ijpukvk (resonance structures) dh 1] ;k g &

OH
NaOH |

Ans. 9

Sol. CS@

O e OO — O — 1Y

|

0° I RIS 0
o0 — 00U —
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23.

Ans.

Sol.

24.

Ans.

Sol.

25.

Ans.

Sol.

The total number of lone pairs of electrons in N O, is :

N,O, e byDVkuk d ,dkdh ;Xek (lone pairs) di dy I[;kg &

8
N203
§O\\ N N//O;é
XX M xx
z20%

For the octahedral complexes of Fe** 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]

Fe**d v'VQydh; Idyk e SCN- (Fk;kBk;kuVk-S) rik CN-fyxIM okrkoj.tk €] 1p@e.k & ek=k ptcdh;
VKX I (spin-only magnetic moments in Bohr magnetons) (Bohr magnetons €) dk virj (fudVre 1.kkd e g
[Fe dh ijekk 1]k =26]

4
SCN- is weak field effect (WFE) ligand whereas CN is strong field effect (SFE) ligand.
3d 45 .. AP, et 4d
Fe”in  _
=g 11
[Fe(SCN),T’ S ~i— -
spd

Spin only magnetic moment = \/5(5+2) = V35 BM
3d 4s 4p

Felin a1V

[Fe(CN) ™ b

Spin only magneticmoment = \/1(1+2) = J3 BM

Difference = 4/35 — /3= 4

Among the tratomic molecules/ions, BeCl,, N7 ,N,O, NO;,O,, SCL, ICI;,I; and XeF , 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=17,1=53 and Xe = 54]

fn; x; f=kijekkd v.kvk@vk; Ul BeCl,, N3 ,N,O,NO,", O,, SCL, ICL,, I; rfkXeF, e jf[kd v.kvi@vk; uluk:
ftue dinh; ijek.k d 1dj.k e d-vifcVy@vifcVyk dk ;kxnku ugh g] dh dy B[k g &

[ijek.k B[ ;k:S=16,Cl=17,1=53 rHk Xe = 54]

4
- 4+
Cl-Be-Cl N=N=N N=N-O0
Sp Sp Sp
_l’_
0=N=0
Sp
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26.

Ans.

Sol.

27.

Ans.

Sol.

28.

Ans.

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.

byDVku p@.k dk fopkj u djr g; H 1jek.k dh f}ri; mrftr voLFk (n=3) dh BeH'krk (degeneracy) 9
g] rc H dh f}rh; mrf€r voLFk di Bet"krk gxh &

3

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

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

Electronic configuration of ‘H™" is - 1s? its Energy order is decided by n + /rule.

H™ = 1s?25"2p°

Its 2M excited state is 2p

and degenercy of 2p is ‘3’

All the energy released from the reaction X — Y, A G°=—-193 kI mol ™.

is used for oxidizing M® as M® — M3 +2¢-, E*=—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']
Vit 3k X > Y, D G*=-193 kI mol' I eDr BEi.k Atk dkmizix M®d viD Ihdj .k

M® — M* +2e, E'=-0.25V e gkrk gA ekud volFk e tc ,d eky X dk Y e ifjofrr djr g rc

M® d viDlidr gku oky ekyk dh Ik g &
[F=96500 C mol!]

4

M® —— M + 2¢°

AG" =-nFE° For 1 mole of M®
AG® = -2 x 96500 x (~0.25)7
=+48250 J/mole

=48.25 KJ/mole

Energy released by conversion of 1 mole of
X—>Y AG =-193 KJ

Hence mole of M® oxidized

193

48.25
If the freezing point ofa 0.01 molal aquous solution of a cobalt (III) chloride-ammonia complex (which
behaves as a strong electrolyte) is —0.0558°C, the number of chloride (s) in the coordination sphere of the
complexis:
[Kof water =1.86 K kg mol ']
;fin,d dkckYV (T11) DykjkbM&vekfu ;k Bdy (tk icy of;r VIAV; (strongelectrolyte) di rjg 0;ogkj djrk
g)d 0.01 ekyy tyh; foy;u dk fgekd —0.0558°C g] rc bl 1dy d lelo; e.My e DykjkoM@DykjkbMk dh
I[:kg &
[K, (ty)=1.86 K kg mol']
1
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Sol. AT =K, 1Xm
0.0558 =1.86 x1x0.01
i=3

Given complex behaves as a strong electrolyte

o =100 %

n=13 (no. of particles given by complex)

. complex is [Co(NH,),CI]Cl,

no. of Cl~ions in the co-ordination sphere of the complex =1

AT,=K,xixm
0.0558 = 1.86 x i x 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 (8) is (are)

;kixd €k gkbMktundj.k dju 1j /ko.k vX.kd mRikn cukr g@g &

§Br
(A)
H, N CH,
e H ) §Br
© CH,
CH,
H H
mm\Br
Sol. (A) ==
CH,
CH; H

H

/!w““Br
© Ch.=¢

CH,
CH,

Ni/H,

(B) CH,=CH CH,

Ni/H,
—

Ni/H,
s

/!{““‘Br
i, CH *

\‘@Br
(B*) H,C X 3 CH,

Br 0
(D%) HOR o

H
CH;-CH,-CH,-(—Br
CH,
(Optically active)

H

CH, — CH; CH,

(Optically inactive)

H

CH,

CH,

(Optically active)
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(D) CH, = CH CH, CH, — CH; CH,
(Optically inactive)
30. The major product of the following reaction is :
fUEufyf[kr Vi@ ;k dk e[; mikn g &
O
CH. I. KOH, H,O R
0 I1. H®, Heat
CH, CH, o)
O @) M CH,
(A%) (B) ©)

Sol. 0 (%

KOH
—
CH, CH;
O 0]
v
CH, CH, o~ CH,
0 OH o CL_ 0
H%Heat H,0 C
— —
31.  Inthe following reaction, the major product is :
futufyflkr vitki@;k dk e[; mRikn g &
ﬁ}CHZ 1 equivalent HBr R
H,C
CH, CH,
CH, _CH2
(A) CH, (B) H,C
Br Br
CH, CH,

© HZC)\/\Br 0" H3C)\/\

Br
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T .
+
Sol. 1 eq HBr
C CH C ¥\ _CH
F = 2 = 2
cu? Scu? cu” Scu?
|
o]
i
+
CH Br
CH, cH C CH
A
Major product
at room temperature
32. The structure of D-(+)-glucose is :
D—(+)-glucose dh 1jpuk g &
CHO
H—+——OH
HO———H
H——+—O0H
H———F—O0H
CH,OH
The structure of L-(—)-glucose is :
L—(—)—glucose dh 1jpuk g &
CHO CHO CHO CHO
HO——F—H H————OH HO————H HO———H
H——1—OH HO——1—H HO———H HO——H
A HO—F—H" (B H——on ©) H—4—on ®pyo—| _y
HO——H HO———H HO—1—H H———OH
CH,OH CH,OH CH,OH CH,OH
Sol.  The structure of L-(-)- glucose is
CHO
HO H
H———OH
HO———H
HO H
CH,OH
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33.

Sol.

34.

Sol.

The major product of the reaction is :

fuEufyf[ir VIH@:k ok e[; miln g &

H,C COH  NaNO,, aqueous HCI .
CH, NH, 0°C
NH H.,C : CO,H
@YY o LT
CH, OH 3
H,C CO.H H,C NH,
e XY )
CH, OH CH, OH

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

occurs stereospecifically with retention in configuration.

.0
N\
COOH g C-OH
>/Y NaNO,, HCI . >/Y
0°C 6

NH, N
il
N
l O
S
COOH S C-OH

1,0

The correct statement(s) about Cr*" and Mn3* is (are)

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

(A*) Cr*" is areducing agent

(B*) Mn>" is an oxidizing agent

(C*) Both Cr**and Min>* exhibit d* electronic configuration

(D) When Cr?* is used as a reducing agent, the chromium ion attains d> electronic configuration
Cr?" rik Mn3"d Infk e Igh oDr{; g@g &

[ijek.k B[ ;k (Atomic numbers) : Cr=24 rfk Mn = 25]

(A)Cr?*,d vipk;d (reducing agent) gA

(B)Mn** ,d mipk;d (oxidizing agent) gA

(C) Cr?" rFk Mn3* nkuk d* byDVkfud fol; kI n"kr gA

(D) tc Cr2t dk ,d vipk;d dh rjg mi;kx fd;k thrk g tk Skfe;e vk;u dk byDVifud fol; kI d° gk Ekrk
gA

(A) Cr?"is areducing agent because Cr*3 is more stable

(B) Mn*" is an oxidizing agent because Mn*? is more stable

(C) Both Cr?* and Mn*" exhibit d* electronic configuration
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35.

Sol.

36.

Sol.

37.

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 CuSO,, is used as electrolyte
(C*) Pure Cu deposits at cathode (D*) Impurities settle as anode-mud

dkij dk "idj.k dkij mnor (blister copper) d fo | r vikvuh ifj'dj.k Hjk fd;k thrk gA bl idj.kd Ink
e Igh oDri; g@g &

(A) V') dkij iV ok mizkx dRiM d i e girk gA

(B) VEyh; tyh; CuSO, dk mikx fo]r viAVv; d -i e gkrk gA

(©) k) Cu dFkM 1) tek gkrk gA

(D)vinl; ,ukM&id (anode-mud)d :i e tek gkr gA

Impure Cu is used as anode pure Cu deposited at cathode. Electrolyte is acidified solution of CuSO,.
impurities settle as anode mud.

Fe3* is reduced to Fe?" by using

(*A) H,O, in presence of NaOH (B*) Na,O, in water

(C) H,0, in presence of H,SO, (D) Na,O, in presence of H,SO,
Fe** d Fe*" e vip;u e mi;Dr gkrk g igkr gt

(A*) NaOH dh mifLFfr e H,O, (B*) Lty € Na,0,

(C) H,S0, di mifLtFkfr e H,0, (D)H,SO, di mifLFifr e Na,O,

2Fe’ + H,0, + 20H° — 2Fe?* + 2H,0 + 0,
Na,0, + H,0 — H,0, + NaOH

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

N,(g) +3Hy(g) =~ 2NH; (g), AH<0

at(P, T,) is given below :

Vitkf@ ; k

N,(g) + 3H,(g): = 2NH, (g), AH<0

e vekfu;k d mRikn (%yield) dh Be; 1j futkjrk (P, T)) 1j uhp n*ik;h x;h gA

...........
-
Ra
Q

% yield

v

time

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



Matrix

JEE Academy

mnn
MATRIX
L0

JEE Advanced - 2015

PAPER-I

If this reaction is conducted at (P, T,), with T, > T, the % yield of ammonia as a function of time is repre-

sented by :
;fn ;g VDK (P, T,) ij dh & Egk T,> T, , velfu;k d % miiin o Ne; ij fulijri inf'kr djri g:
A A
Tz - '__1 .......
=2 3
] 0]
ESWA ES
(A) | ff (B*) =2 | [
time > time g
A A
T, ... T,
s =
[5) ol| [
. ;‘ T2 . & . T]
(OB (D) X
time g time h
Sol.  Initially on increasing temperature rate of reaction will increase, so % yield will also increase with time. But at
equilibrium % yield at high temperature (T,) would be less than at T as reaction is exothermic
38. Ifthe 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
-in ,d [fut di ,dd Iy e viDITEU ijek.k %ub; 1dfyr 0;g e gk tgk m flu v'VQydh; fjfDrdivk e
Jyfefus;e vk;u rik n fillu priQydh; fjiDrdkvi e eXuif*k;e vk;u miflLFkr gkl rc m rFk n @e’k g
Sol.  Inccp, O* ions are4.
Hence total negative charge =—8
Let AI** ions be x, and Mg?" ions be y.
Total positve charge = 3x+2y
=3x+2y=8
This relation issatisfied onlybyx =2 andy=1.
Hence number of AP"=2.
and number of Mg?* = 1.
= n = fraction of octahedral holes occupied by AI**
_2_1
4 2
and m = fraction of tetrahedral holes occupied by Mg>"
_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
(A) Carbonate
(B) Sulphide
(C) Hydroxide
(D) Oxide

Column II
(P) Siderite
(Q) Malachite
(R) Bauxite
(S) Calamine
(T) Argentite

dkye Te fn; x; _ .k;uk dk dkye ITe fn; x; v;Ld iv;Ldk d Bk -defyr dift, \

dkye I

(A) dkckuV (Carbonate)
(B) 1YQKoM (Sulphide)

(C) gkoMiDBbM (Hydroxide)
(D) VID 1bM (Oxide)

Ans. A-PQS,B-T,C-QR,D-R
Sol.  (P) Siderite — FeCO,
(Q) Malachite — CuCO,.Cu(OH),
(R) Bauxite —AIO,(OH),
(S) Calamine — ZnCO,
(T) Argentite —Ag S

dkye II

(P) fIMjkbM (Siderite)
(Q) eydibV (Malachite)
(R) ciDIkoM (Bauxite)
(S) dkykeu (Calamine)
(T) vElKbV (Argentite)

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

Column II.
Column I

(A) Freezing of water at 273 K and 1 atm

(B) Expansion of 1'mol of an ideal gas into a

vaccum under isolated conditions

Column II
(P)q=0
Qw=0

(C) Mixing of equal volumes of two ideal gases at (R) AS_ <0

constant temperature and pressure in an

1solated container

(D) Reversible heating of H,(g) at 1 atm from

(S)AU=0

300 K to 600K, followed by reversible cooling

to 300 K at 1 atm

(T)AG=0
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dkye I e fn; x; m'ekxfrd (thermodynamic) idek dk dkye Il e fn; x; 0;tdk 1 lefyr djA

dkye I dkye 11
(A)273 K rFk 1 atm 1j ty dk fgendj .k (P)q=0

(B) foyfxr (isolated) VoLFkkvk e ,d eky vin*k x1 dk fuokr e 11j.k Qw=0
(C) fLHj rid rFk nkc 1j ,d foyfxr ik e nk vin™k xlk d letu vi;ruk (R)AS <0

dk fed.k

(D) 1 atm ij H,(g) di 300 K I 600K rd mR@e.k; (reversible) rkiul (S)AU=0

FRI*pkr 1 atm 1j 300 K rd mi@e.k; “kiryu

(T)AG=0

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

Sol.  (A)H,0(/) —— H,0O(s)at273 K. & 1 atm
AH=-ve=q
AS_ <0,AG=0.
w # 0 (as water expands on freezing), AU # 0

(B) Free expansion of ideal gas. q=0
w=0
AU=0
AS >0
AG <0
(C) Mixing of equal volume of ideal gases at constant pressure & temp in an isolated container
q=0, w=0, AU=0, (AS >0, AG<O0
(D) Hy(g) 300 K —eioie— 600 K —gogiiooe—> 300 K.
q=0, w=0, AU=0, AG=0, AS =0
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