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CHEMISTRY
SECTION-I
[SINGLE CORRECT CHOICE TYPE]

Q.19 to Q.23 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

19. The increasing order of atomic radii of the following Group13 elements is :
futufyflkr leg (Group)13 d rfok dh c<rh gb ijek.k =T;kvk dk De g &
(A)Al<Ga<In<Tl (B)Ga<Al<In<Tl (C)Al<In<Ga<Tl (D)Al<Ga<TI<In

Ans. B

Sol.  Radius of Gais less than Al due to poor shielding effect of d orbitals and radius increases on moving top to
bottom.

20. Among [Ni(CO),], [NiCl,]*, [Co(NH,),CL]Cl, Na,[CoF,], Na,O, and CsO,, the total number of
paramagnetic compounds is :
[Ni(CO),], [NiCl,]*, [Co(NH,),CL,]CI, Na,[CoF ], Na,O, rfik CsO, & vupEcdh; (paramagnetic)
;kixdk dh dy B[;kg &
(A)2 (B)3 )4 (D)5

Ans. B

Sol.  [Ni(CO),]
Ni = 3d® 452

T T

sp® hybridisation
[NiCL,]>
Ni?* = 3d® 4s°

TR [

sp® hybridisation

paramagnetic
[Co(NH,),CL]CI
Co* = 3d° 4s°

Tt

d*sp® hybridisation

diamagnetic
Na,[CoF,]
Co* =3d°¢

11T

— sp’d* hybridisation
— paramagnetic
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Na O, =0, =Diamagnetic

CsO, =0, = paramagnetic

21. On complete hydrogenation, natural rubber produces
(A) ethylene-propylene copolymer (B) vulcanised rubber
(C) polypropylene (D) polybutylene
1.k gioMkeundj.k i ikNfrd jcj D;k miikinr djrh g \
(A) ,frytu&ikfiyiu Igcgyd (B) oYdulNr (vulcanised) jCj
(C) tkyhikfiyhu (D) 1kytC; fVyhu
Ans. A
Sol. CH3 . CH3
I Polymerisation I
CH,=C-CH=CH, » +(CH,-C=CH-CH,>:
Isoprene Natural fubber
H, (excess)
catalyst
- CH,
I Copolymerisation I
CH,=CH, + CH,=CH » (CH,-CH-CH,-CH,)-
Ethylene Propylene Completely hydrogenated

Natural rubber

22. P is the probability of finding the 1s electron of hydrogen atom in a spherical shell of infinitesimal thickness,
dr, at a distance r from the nucleus. The volume of this shell is 4nr’dr. The qualitative sketch of the depen-
denceof Ponris:
gkoMktu 1jek.k d 1sbyDVku d ukitkd I rnjh 1 ,d vulr I{e ekVib] dr, d xkyh; dk'k e ik; thu db
ikf; drk (probability) P gA bd dk*k dk vk; ru 4ne2dr gA P dh r 1j futkjrk dk x.kked j[Kfp=k gA

2 P
(A) (B)
0 " 0 r
P P
©) (D)
0 . 0 » >

Ans. A
Sol.  P=W’(r)d4zr’dr
—27r
P=Ke * 4zr’dr
atr=0 p=0

andatr=o0 p=0

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 2



’ 3 Matrix JEE Advanced - 2016 PAPER-I
JEE Academy

23. One mole of an ideal gas at 300 K in thermal contact with surroundings expands isothermally from 1.0 L to
2.0 L against a constant pressure of 3.0 atm. In this process, the change in entropy of surroundings (AS_ )
inJK'is? (1 Latm=101.37J)

,d vin"k x1 dk ,d eky 300K ij ifjo’k (surroundings) d IiFk A'eh; IEid (thermal contact) e
lerkih; voLFk e 3.0 atm d fLFj nic ij 1.0L 1 2.0 L rd i Ifjr gkrk g b1 if@:k e ifjok di
,WVkih e ifjoru (AS_ ) JK' ekd e] D;k gkxk ? (1 L atm =101.3J)

(A)5.763 (B)1.013 (C)-1.013 (D)-5.763

Ans. C

Sol. AU=q+ W
In sothermal process

AU=0
q=—-W
W=-32-1)
=-3Latm
=-3x101.3J
=-303.91]
q=30391

~303.9
- =-1.013
A= 300 J/K

SECTION-II
MULTIPLE CORRECT CHOICE TYPE

Q.24 to Q.31 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

24, The correct statement(s) about the following reaction sequence is (are)
Cumene(CH,) — =27 (n) H i B LHCIRAOR 5 Q(major) + R(minor)
Q FrcrisS
(A) R is steam volatile

(B) Q gives dark violet coloration with 1% aqueous FeCl, solution
(O) S gives yellow precipitate with 2, 4- dinitrophyenylhydrazine
(D) S gives dark violet coloration with 1% aqueous FeCl, solution

futufyf[kr fokf@'k vitkde 1 dcfhkr 1gh dFu g/g

;elu(CH,) ——— o ()HO P cuciaon o Q(e[;) + R(xk.K)

NaOH
Q PhCH,Br

(A) R Hki ok'1*ly (steam volatile) gA

(B) 1% tyh; FeCl, foy;u d Bk Q xgu cxuh jx nrk g

(C) 2, 4-MkoukbVkQfuygkbMthu (dinitrophenylhydrazine) d Bk S 1hyk vo{ki nrk g
(D) 1% tyh; FeCl, foy;u d Bk S xgu cxuf jx nrk g

S
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Ans. BC
Sol.  CH-CH-CH, oH OH
CHO
()0, CHCL/OH
HHO >
Q
OH
CHO
(R)
OoH o O-CH,-Ph
CHO CHO CHO
NaOH PhCH.Br
_— —
25. The compound(s) with two lone pairs of electrons on the central atom is(are).:
-kixd/;kixdK feld/ftud dinh; ijekk d ikl nk ,dkdh byDViu e g/g
(A) BrF, (B) CIF, (C) XeF, (D) SF,
Ans. BC

Sol sp*d® hybridisation square pyramidal

O sp® d hybridisation T-shape

e sp*d? hybridisation square planar

CT\ sp® d hybridisation see-saw
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26. The product(s) of the following reaction sequence is(are) :

NH,
1) Acetic anhydride/pyride
i1) KBrO,/HBr R
iii) H,O", heat i’
iv) NaNO,/HCI, 273-278 K
v) Cw/HBr
fuEufyf[kr VKD ;k vid@e dk (d) mikn g/g
NH,
. i) TRafes Tersgrss /ARSH
ii) KBrO,/HBr R
i) H,O', 3w
iv) NaNO,/HCl, 273-278 K
v) Cu/HBr
. Br . Br
r r Br Br
Br Br
(A) (B) ©) (D)
Br B
Br r
Ans. B
; g
NH, NH—&—CH3 NH-C-CH,
1] 1l
CH,~C-O-C-CH,
R KBrO,/ HBr
Br
lH30+
+
Sol. Br N=N CI' NH,
Cu/HBr NaNO,/HCl
— «—
Br Br Br

27.  According to the Arrhenius equation,
(A) a high activation energy usually implies a fast reaction
(B) rate constant increases with increase in temperature. This is due to a greater number of collisions whose
energy exceeds the activation energy.
(C) higher the magnitude of activation energy, stronger is the temperature dependence of the rate constant

(D) the pre-exponential factor is a measure of the rate at which collisions occur, irrespective of their energy

MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in 5



’ 3 Matrix JEE Advanced - 2016 PAPER-I
JEE Academy

Ans.

Sol.

28.

Ans.

Sol.

29.

Ans.

Sol.

Vkjfuvl (Arrhenius) leidj.k d vullij
(A)mPp 1f@; .k Atk (activation energy) Bkekl; rt rio Vi@ ;k n"lirh gA

(B) rkietu d c<u I ox&fLFkjkd (rate constant) c<rk gA ;g mu VDdjk dh B[ ;k c<u d dkj.k g feudh
Atk 110; & Atk 1 T:knk gk thrh g

(C) 1i@; .k Atk dh elekk ferun mPp gkxi] ox&ILFkjkd dh rkietu ij fubkjrk mrut gh icy ghxia

(D) mudh Atk ij fopkj fd, fcu] io&pjAkrkdh x.kd VDdjk di nj (rate of collisions) dk ekid gA
BCD

(A) k = Ae 5/RT asE increases K decreases

On increasing temperature, no of molecules having energy greater than activation energy increases and
hence no of effective collisions increases due to which rate constant increases

(D) Rate of reaction oc Z,, x Px e /%"

The crystalline form of borax has :

(A) tetranuclear [B,0 (OH),]* unit

(B) all boron atoms in the same plane

(C) equal number of sp? and sp* hybridized boron atoms

(D) one terminal hydroxide per boron atom

ckjDl (borax) d f@LVyh; -1 e

(A) prukfkdh; [B,0,(OH),]* ,dd (unit) g

(B) IHh ckjku 1jek.k ,d ghry e g

(C) sp? rHlk sp® (hybridized) ckjku ijek.kvk dir B sk leku g
(D) ifr ckjku 1jek.k 1j ,d VUrLFk (terminal) gkoMD RkbM g

ACD
OH
1o
o/ ~O~p—OH
R
~ O
Ho” O\]?e/
OH

All boron atoms are not in same plane

The reagents that can selectively precipitate S* from a mixture of S* and SO,* in aqueous solution is(are)
vitidlijd (reagent) Tk S> rFik SO d fed.k I S> d oj.led (selectively) vofi Jjk Eyh; foy;u I
ifkd dj Idrk (kdr)g /g

(A) CuCl, (B) BaCl, (C) Pb(OOCCH,), (D) Na,[Fe(CN).NO]
AC
(A) Cu>* + 8> —> CuS{

Black ppt

Cu** +8S0,> — No. ppt

(B) Ba?* + S —> No. ppt

Ba* + SO, —> BasO{
White ppt
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(C) Pb* + S> —> PbS{
Black ppt
Pb>*+ SO,> — PbSO,
white ppt
K, of PbS is very small in comparision to PbSO,
so only PbS is selectively precipitated.
(D) Noion is precipitated
30. Positive Tollen's test is observed for

fueufyf[ir e 1 diu Tk (cku 1)fodYi 1dkjiRed (Positive) Vkyu ijhk.k (Tollen's test) fn[ikrk ([Kr) g
@?

H
0 CHO OH o o
A) "N\~ . (B)O/ ©) Ph)\”/ (D) o /\)]\Ph
M 0
Ans.

Sol.  Aldehydes and a-Hydroxyketone show positive tollen's test.

H__O '
\I M» Silver mirrord
H A 1 Reagent

H

CHO Tollen's . .
—1° , _Silver mirror ¢
Reagent
)\H/Ph Tollen's Silver mirror {
Reagent

31. A plot of the number of neutrons (N) against the number of protons (P) of stable nuclei exhibits upward
deviation from linearity for atomic number, Z > 20. For an unstable nucleus having N/P ratio less than 1, the
possible mode(s) of decay is(are) :

(A) B-decay (B emission) (B) orbital or K-electron capture

(C)neutron emission (D) B*-decay (positron emission)

LFik;h ukfdk dl Uz Vikuk dh B[ sk (N)foz) itviuk di Bk (P) ok viky[K ijek.k @ekd] Z>20d fy;
jidrk 1 Ajoe[h fopyu inf'kr djrk gA ,d VLFk:h ukfikd d fy; feldk N/P vuikr 11 de g §;
dh IHo fo/k(;) 9/g

(A) B-{k; (B mRItu) (B) d{k; vFkok K-byDVku 1xg.k (capture)
(C)U;Vku mRItu (D) B*-{k; WkEVku mRItuk
Ans. BD
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n
Sol. As E ratio is less than 1, for possible decay mode, g ratio should increase. The possible modes are o—

decay, K-capture and B*-decay. Hence, correct option are (B), (D).

SECTION-III

INTEGER TYPE QUESTIONS

Q.32 to Q.36 are "Integer Type' questions. (The answer to each of the questions are upto 1 digit (0 to 9))

32. The diffusion coefficient of an ideal gas is proportional to its mean free path and mean speed. The absolute

temperature of an ideal gas is increased 4 times and its pressure is increased 2 times. As aresult, the diffu-

sion coefficient of this gas increases x times. The value of x is :

,d vin'k x1 dkfolj.k x.kd (diffusion coefficient) bl d el/; eDr 1Fk (mean free path) rFk el/; pky
(mean speed) d Bekuikfrd gA ,d vin'k x1 dk 1je rkieku 4 xuk c<k;k &krk g vkj bldk nkc 2 xuk

c<k;k tkrk gA ifj.keLoz 1] bl x 1 dk folj.k x.kd x xuk c<-&krk gA x dk efu g

Ans. 4

T
Sol.  Mean force path « )

Mean speed o /T

3/2

Diftusion coefficient oc

Attemperature T, and P,

B kT13/2

Dl
Pl

If T, is increased 4 times‘and P'is increased 2 times.

3/2
then I)2 :ﬂ
2P,
&: (4)3/2 »
D, 2

33. The number of geometric isomers possible for the complex [CoL,CL " (L=H,NCH,CH,0")is :
Idy [CoL,CL] (L=H)NCH,CH,0")d Itkfor T;kert; leko;fo;k (geometric isomers) di [k g

Ans. 5
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Sol.  H,NCH,CH,O" is aunsymmetrical bidentate ligand

M(AB),b,
AN AT B
b 3 B b 3 B b 3 A
M M M
pEAN, - AN AN,
B/ A/ B/
b b
A 3 A A v B
M and M
B T B B T A
b b

Total geometrical isomers =15
34.*  Themole fraction of a solute in a solution is 0.1. At 298 K, molarity of this solution is the same as its molal-

ity. Density of this solution at 298 K is 2.0 g cm= . The ratio of the molecular weights of the solute and
(MW,

solute \ .

solvent LMW ,is:

solvent

,d foy; dk ,d foy;u e eky fillu (mole fraction) 0.1.gA 298 K ij bl foy;u dh ekyjrk (molarity)
bldh ekyyrk (molality) d lefu gA bl foy;u dk%uRo 298 K ij 2.0 gcm™ gA foy; rFk foyk;d d

(V.. )

vk dk vui r]LW ] g
oyk

Ans. 9
Sol. X =0.1

solute

0.1
Molality= " gonr 0% 1000

solvent

_ 0 1 X Msolute + 0'9Msolvcnt
A%
Molarity = 0.1x2 x1000
O‘ 1Msolutc + 09 X Msolvcnt
Molality = molarity
1 2

09 X Msolvcnt 0 1Msolutc + O'9Msolvcnt

Msolute — 9

M

solvent
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35. In the following monobromination reaction, the number of possible chiral products is :
CH,CH,CH,

H Br Br,(1.0 mole)
CH, 300°C

(enantiomerically pure)

futufyf[kr ,dckfeufu (monobromination) Vitkid ;k e IEHkfor fdjy (chiral) mRiknk dh B[ ;k g

CH,CH,CH,
H Br Br,(1.0 AleT)
>
CH 300°C
3
(enantiomerically pure)
CHISRIE NI E))
Ans. 5
CH,CH,CH,
sol H 4’7 Br monobromination
. —_—
CH,
CH,CH, CH,Br
L H B
@) ‘ © o (one)
CH,
J|3r
CH,-CH-CH,
(i) H Br (one ismeso and other is chiral)
CH,
BrCH-CH,-CH,
... H Br
(111) (two)
CH,
CH,CHLCH,
.\ Br Br
(iv) ‘ (one)
CH,
CH, CH, CH,
H Br
v) (one)
CH,Br
Total =5
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36. In neutral or faintly alkaline solution, 8 moles of permanganate anion quantitatively oxidize thiosulphate

anions to produce X moles of a sulphur containing product. The magnitude of X is :
mnkBhu VFok /fey {kjh; foy;u (alkaline solution) € 8 eky ijeUxuV _ .k;u (permanganate anion)

Fik;kBYQV __.kk; uk (thiosulphate anions) dk ek=kRed viDIhdj.k dj X eky 1YQ] (sulphur) VUrfo'V mRikn
mRikinr djr gA X dh ek=k gA

Ans. 6
+7 +2 +4 +6
Sol.  MnO;+S,03” ——MnO,+S0%
X
Equivalents of MnO,” = equivalents of SO,
Moles of MnO,~ x n-factor = moles of SO,*" < n-factor
8x3=Xx4
X=6
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