Matrix JEE Advanced - 2016 PAPER-II
JEE Academy

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.

Ans.

Sol.

20.

Ans.

Sol.

21.

The correct order of acidity for the following compounds is :

fueufyf[ir skixdk dh veyrk di Igh @ g &

CO,H CO,H

goaogoNe

I II I 0%

A)I>1T>M>1v B)I>1>1I>1V ©OUm>Iv>1lI>1 «(D)I>1M>1IV>1
A
Due to strong hydrogen bond in conjugate base of ortho hydroxybenzoic acid, it is more acidic than its meta &
para isomers.
The geometrices of the ammonia complexes of Ni?*, Pt**, Zn*', 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
NiZ", P> rfikk Zn> d vekfu;k 1dyk dh T;kfefr;k de’l g &
(A)v'VQydh;] ox leryh rik pr'Qyds;  (B)ox leryt] v'VQydh; rFk pr'Qydh;
(C) pr'Qydn;] ox Reryh rfk v'VQydh; - (D) Vv'VQydh;] pr'Qydh; rfk ox leryn
A
[Ni(NH,),J>
Ni*" = 3d%4s° = sp*d? = octahedral
[Pt(NH,),]*" = dsp* = square planer
[Zn(NH,),]* = sp® = Tetrahedral
For the following electrochemical cell at 298 K,
Pt(s)[H,(g, 1 bar)[H(aq, I M)[M*(aq), M*"(aq)[Pt(s)
[M*(aq) |

E,y =0.092 V when |

L a0
M* (aq) ]

Given: E§44+/Mz+ =0.151V; 2.303E =0.059V
F

The value of x 1s :
298 K ijj fubufyf[kr o] r&jklk;fud 1y,
Pt(s)[H,(g, 1 bar)[H"(aq, 1 M)[M*(aq), M*(aq)|Pt(s)

[M*(aq) ]
E_,=0.092 V when [

===10"
M* (aq) |
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u yift, dh : B : RT
eiu ifE, di : EJ. . =0.151V; 2.303=—=0.059V
x dk eku D;k gkxk &
(A)-2 (B)-1 ©O)1 (D)2
Ans. D

Sol.  H/(g)—> 2H"(aq) +2e
M*(aq) +2¢- —> M?(aq)
H,(g) + M*(aq) — 2H'(aq) + M*'(aq)

0.059 M2+ 1[1T
0.092=0.151 10g[ 1]

2 Ix[M*]
2+

-0.059=— 0.059 log %ﬁ“%

[M*] _
log [M‘”] =2

2+
M
[M*]
x=2

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

futufyflkr vitkid;k vitkde dk e[; mRikn g &

(@)
i) HCHO(excess)/NaOH, heat
ii) HCHO/H "(catalytic amount) ~

O/\O O O/\OH
(A) (B)
O OH
0~ >0
HO
©) (D)
OH

Ans. A
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Sol. o o OH OH
HCHO/OH® OH HCHO/OH®
_— >
Cross aldol Cross Cannizzaro + HCOOH
Nucleophilic o
addition | HCHOH
o'%
23. In the following reaction sequence in aqueous solution, the species X, Y and Z, respectively, are
507 Ag® . X Ag@, v with time .
clear white black
solution precipitate precipitate
tyh; foy;u e futufyfkr vitid;k e] Lit"ht X, Y rikZ @e'li g &
SZO;G Ag®, X Aég, Y m Z
e BT DHTAT
foer 3faeTg afaea
3— 5-
(A) [Ag(S,0,),] . Ag,S,0;,Ag,S (B) [Ag(S,0,),] .Ag,S0;,Ag,S
3- 3
(C) [Ag(S0,),] . Ag,S,0,, Ag (D) [Ag(S0,), ], Ag,SO,, Ag
Ans. A

" + = * with time
Sol. Ag +820§ —)[Ag(szos)z] A—g)Agzszos (‘L)MAz%S(‘L)

X) White ppt.(Y) Black(Z)
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24.

Ans.

Sol.

25.

The qualitative sketches I, Il and III given below show the variation of surface tension with molar concentration
of three different aqueous solutions of KCI, CH,OH and CH,(CH,),,0SO, Na" at room temperature. The

correct assignment of the sketches is :

I

D

S
7

Concentration

utp fn; x.KRed j[kfp=k I, I rFik 1T Bke; rki ij KCI, CH,OH rRk CH,(CH,), OSO, Na"d rfu filu
tyh; foy;uk di ekyy Bknrk d L 1'B ruko d ifjoru dk n'kr gA j[Kfp=k dk Bgh fufn"vidj.k D;k g \

II

-

111

Surface tension
Surface tension
Surface tension

 —

S
7

v

Concentration Concentration

N
I II 111
N B/ E
Aear AT AT
(A)I:KCI il: CH,OH Il : CH,(CH,), 0SO, Na*
(B)T: CH,(CH,), 0SO, Na* 11: CH,OH I : KCl
(C)1:KCl Il: CH(CH,) OSO,Na*  IIl: CH,OH
(D)I: CH,OH 1: KCI Il : CH,(CH,), 0SO, Na*

D

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.

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

(Given : specific rotations of (+)-sucrose, (+)-maltose, L-(—)-glucose and L-(+)-fructose in aqueous solution
are +66°, +140° —-52°and +92°, 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 —20°

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

'vior ‘kdjk d fy; Igh dfu g@g &

N3k g : (+)-1DKE, (+)-ekYVkt, L-(—)-Xydkt rik L-(+)-YDVkt dk tyh; foy;u e fof'k'V fo.k %.ku @e'k
+66°, +140°, —52° rHk +92° gA)

(A)'vior ‘kdjk ekYVkt d viy & mRifjr €ty & vivu I cuk;k thrk gA

(B) 'vior "kdjk D-(+)-Xydkt rfk D-(-)-YDVkt dk lev.kd fed.k gA

(C) vior “kdjk dk fof*k'V /ko.k %.ku —20° gA
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(D) Br, ty | V#d@;k dju ij vior "idjk miknk e 1 ,d miikn d i €] Idfjd vy cukri gA
Ans. BC

Sol.  Sucrose—24S 5 () — glu cos e + D(—)fructose

[a] =+52° [a] =-92°
[a] . =0.5x(+52°) + 0.5 x (-92°)
=-20°
26. Among the following, reaction(s) which gives (give) tert-butyl benzene as the major product is (are) :

futufyflkr e V&C;Vy clithu e[ ; mRikn d i e nu okyh viid;k(;) g (9):

s T

(A) - (B) -
NaOC.H, AlCL,
©) —> (D) o
AICI, BF,OEt,
Ans. BCD

Y\Cz

>
AIC

SE=
W/\OH

—_
BF,OEt,

Sol.

217. Extraction of copper from copper pyrite (CuFeS,) 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,
(D) refining of 'blister copper' by carbon reduction

dkij ikbjkbV (CuFeS,) I dkij (rkck) d fu'd.k e D;k Hfylr g (g)?
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(A) nyu rFk Qu-lyou Hjk v;Ld dk Bkn.k
(B) ykg dk rey d :i e fu'dkliu
(C) SO, fudkl d 1°pkr "QQkynkj rkc' d mkikn d fy; Loi&vip;u dk in
(D) dkcu vip;u Hjk "QQkynkj rkc" dk "K/ku

Ans. ABC
Sol.  (A)Itisasulphide ore. So concentration is done by froth flotation
(B) FeO + 810, — FeSiO,
slag
(C) Cu,S+0,— Cu0+S0,
Cu,S + Cu,0 - Cu + S0,

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 s (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 lengthis 5,/7 times the radius ofthe atom
%un; fufoM Bdfyr (cubic close packed) (ccp) f=kfoen; Bjpuk d fy; Bgh dFu g/g
(A) ,d 1jek.k € DokPp 1jr (topmost layer) e mifLFkr g mbd fudVre ifrof*k;k (iMkEl ;kydh B[ ;k 12 gA
(B) 1jek.k dn Idyu {kerk 74% g
(C) v'VQydh; rRk pr'Qydh; fjDrzkdh B[k ifr 1jek.k @e'lé 1 rFk 2 g
(D) ,d difBdk d dij (unit cell edge) i yEckb ijek.k di =4T;k dk 22 Xuk g

Ans. BCD

Sol.  (A)no ofnearest neighbour in top most layer =9
(B) Packing efficiency = 74%
(C) Octahedralwvoids =4 tetrahedral voids =8, No of atoms =4
(D) \2a =4t> a =22t

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

fueufyfir - ilrjek d fy; fdu vidkjd (vidkjdky dk miskx fd sk & Idrk g (g) 2

O%C/O o O\C/O
H —— OH
0] (0]
COOH COOH
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(A) LiAlIH, in (C,H,),0 (B)BH, in THF
(C)NaBH, in C. H.OH (D) Raney Ni/H,, in THF
(A)(C,H,),0e LiAlH, (B) THF e BH,
(C) C,H,OH e NaBH, (D) THF € jku (Raney) Ni/H,
Ans. C

Sol.

O§C /O o O§C /O
H—> OH
N\ _ (/KW/\
0O in EtOH O
CO,H CO,H

LiAIH, in (C,H,),0 ; BH, in (THF) ; Raney Ni (H,) either can reduce all functional group or can reduce some
of the functional group of the compound given above in reactant side. But NaBH,, is example of selective

reducing agent. It can not reduce ester group, carboxylic acid group, expoxide group, but reduces —CH=0
(aldehyde group) into — CH,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.

Ans.

Sol.

31.

Mixture(s) showing positive deviation from Raoult's law at 35°C is (are)

(A) carbon tetrachloride + methanol (B) carbon disulphide + acetone
(C) benzene + toluene (D) phenol + aniline

fed.k €k 35°C i jkmYV fu;e [ /ulRed fopyu inf'kr djrk g (djr g)

(A) dicu VVIDyKjKoM: + eFtuky (B) dikcu MbIYQIOM + , 1iVku
(C) clthu + Vkybu (D) Qluky + ,fufyu

AB

(A) H-bonding of methanol breaks when CCl, 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.

The nitrogen containing compound produced in the reaction of HNO, with P,O |

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

(B) is diamagnetic

(C) contains one N-N bond

(D) reacts with Na metal producing a brown gas

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



Matrix JEE Advanced - 2016 PAPER-II

MATEX JEE Academy

HNO, di P,O, d I vikid;k e mRikinr ukbVktu virfo'Vv ;kixd &
(A) P, rfk HNO, di vii@;k I Ho cuksk € 1drk g

(B) ifrptcdh; (diamagnetic) g

(C)e ,d N-Ncl/k virfo'V g

(D) Na fkkr e vitki@d;k dj ,d Hjh (brown) X1 mRikinr g

Ans. BD

Sol. PO, +4HNO, __ dchydrationof HNO; o 4Hpo,) + 2N,0,

(required product)
(A) P, + 20 HNO, — 4H,PO, + 20NO,T + 4H,0
(B) N, O, is diamagnetic in nature

OR 7,0

(©) No. — /N\ / A\
O O 0)
(D) Na + N,0, — NaNO, + NO,T
(Brown gas)

32. According to Molecular Orbital Theory,
(A) C is expected to be diamagnetic (B) C3' is expected to have a longer bond length than O,

(C)N,"and N, have the same bond order (D) He," has the same energy as two isolated He atoms

v.k d{id fI)Wr (Molecular Orbital Theory) d Vulj

(A) C37iR;k"r -1 e ifrptedh; (diamagnetic) g

(B) C3* dh vkc/k yEckb (bond length) dR;k*kr =1 1 O, dh vic/k yEckb 1 yEch g
(C)N,* rikk N_7df vkck difV (bond order) leku g

(D) He," di Atk nk ,dy:- (isolated) He ijek.kvk di Atk d letu g
Ans. AC

Sol.  (A)Cr=0,2<0"2<0,2<c",2< My, =T, > <5,p,”
Diamagnetic
(B)B.O.of O,** =3
0,=2
Hence B.L. of O, is greater than O,**
(C)B.O.of N"=2.5
N, =25
(D) B.O. of He,"= 0.5

So Hc32+ 1s 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]

33.

Ans.

Sol.

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

X (g) = 2X(g)

The standard reaction Gibbs energy, A G°, of this reaction is positive. At the startof the reaction, there is one
mole of X, and no X. As the reaction proceeds, the number of moles of X formed is given by . Thus,
B equiibriam 1S 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 Lbar K mol™)
298 K ij xI; (gaseous)X, dk xIh; X e rkih;&vikVu (thermal decomposition) futufyf[kr lehdj .k

X,(8) = 2X(g)

d vullkj girk gA b1 Vi@ ;k di ekud Vi@ ;k fxC B Ak (standard reaction Gibbs energy), A G, kukked
oA VI ;K d ikl e X, ok 1 ely g rik X ugh gA EI&EN 50.VHID ;K c<ri g] fufer X d ekyk o I[;k
B ik ni tirh gA bl idij] HE;koLRk i fufer X d elyk di N[5k B, 0A VDK 2 bar d fLFG dy
nkc 1j dh tkrh gA eku y fd x 1 vin®k 0; ogkj djrh gA (fn;k X;k g 1R =0.083 L bar K-' mol™")

The equilibrium constant K, for this reaction at 298 K, in terms of 3 is:

equilibrium’
298K ij bl vii@;k dk B d in e NE;koLAk fLAgkd (equilibrium constant) K, D3k gkxk ?

equilibrium
(A) Sﬂ ezquilibrium (B) 8ﬁ jquilibrium (C) 4ﬁ ezquilibrium (D) 4ﬁ ezquilibrium
2 - ﬂ equilibrium 4 o :quilibrium 2 - ﬂ equilibrium 4 - jquilibrium
B
X (&) s 2X(2)
t=0 1
_ B
t=t, 1 5 B
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2
BE x2
1+ 2eq 2ch2 _ 8BCq2
kp:—B _ 1_307(12 4_Beq2
1- 2eq 4
2
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 takes place spontaneously
(©) Beguitiriom = 0-7
(D)K. <1
bl vitid;k d fy; futu e I vIR; dFu g :
(A)dy nkc d AVu d ifj.ke Loz i xIh; X d vilkd eky cux
(B) vitki@;k d ikjEtk e x1h; X, dk fosktu Lort iofrr (spontaneous) gkrk g
(©) Beguitiriom = 0-7
(D)K. <1
Ans. C
Sol.  (A) Ondecreasing total pressure equilibrium will move in the forward direction
(B) At the start of the reaction AG=AG’+RT In Q
t=0,Q=0= AG=—ve (spontaneous)
O If B, =07
_8x0.49 3.92
P 4-049. 3.51
K >1
Since it is given that
AG°>0=K <1

.. This is incorrect

(D) K =K x (RT)™

K

p

Ko=—2 —
(R x 298)'
K. <1

C
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PARAGRAPH-II [35-36]

35.

Ans.

36.

Ans.

Sol.

Treatment of compound O with KMnO,/H" gave P, which on heating with ammonia gave Q. The compound Q
on treatment with Br,/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.

;iixd O di KMnO,/H* I f@;ku Pfnsk felu vekfusk d Ik xe dju 1 Qfn;kA ;kxd Qu Br,/NaOH
d N fd;k dju ij Rmiikinr fd;HA icy i I xe dju ij Qu Stn;kfelu ,fRy 2-ckekikiukvkV (ethyl
2-bromopropanoate) d 1kFk KOH dh mifLFfr e vix f@;k dh feld 1" pkr vEyhdj.k u ;kixd T fn;kA

. ©)
The compound R is :

;kixd Rg:

NH, Br NHBr
NBr

(A) C[ (B) Br (C) NHBr(D)

NH,
A
The compound T is :
;kixd Tg :
(A) glycine (B)alanine (C)valine (D) serine
(A) Xyko lhu (B) , ykuhu (C) oyhu (D) Hjhu
B
(35-36)
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HOOC COOH H,NOC CONH,
NH,
H /KMnO Br, N ©(
NaOH
NH,
(R)

Q)
A
(0] o)
$H3 (i) KOH
N-CH-C-OEt €«—— N-H
Il (i) CH,CH-C-OEt
(@) |l
Br O
0 (S) 0
H,0°
COOH CH,
+ H,N-CH-COOH
COOH (T)
Phthalic acid Alanine

Qto R is Hoffmann's bromamide degradation reaction

S to T is Gabriel's phthalimide sysnthesis
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