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PART-C - CHEMISTRY

61.

Sol.

62.

Sol.

Two closed bulbs of equal volume (V) containing an ideal gas initially at pressure p, and temperature T, are

connected through a narrow tube of negligible volume as shown in the figure below. The temperature of one

of the bulbs is then raised to T,. The final pressure p,is :

letu vk;ru (V) d nk cn cYc] ftue ,d vin'k xI wkjfEkd nkc p Rk rki T, ij Hjh xb g] ,d ux.;

vicru dh iryt Ve 1 €M g €k fd uip d fpsk e in[ik;k x;k gA fQj bue 1 ,d c¥c dk rki c<idj

T,dj fn;k thrk gA vlre nic p,g :

Tl Tl Tl TZ
( T, 3 TT, ) ( TT, ) ( T, )
(1*) 2pl LTl +T2J (2) 2pl ﬁJ (3) pl LTl +T2J (4) Zpl LTI +T2J

After raising temperature of one bulb
initial mole =final mole

pix2V _pV " p:V
RT, RT, RT,

2p, I 1
—_ pf __|__
Tl Tl T2

3 2TT,
Ps =D TI(TI +T2)
(T, )
Ps _2piLT1+T2J

Which one of the following statements about water is FALSE ?

(1*) There is extensive intramolecular hydrogen bonding in the condensed phase
(2) Ice formed by heavy water sinks in normal water

(3) Water is oxidized to oxygen during photosynthesis

(4) Water can act both as an acid and as a base

ty d Itclk e futu dFkuk e I dku Bk ,d xyr g ?

(1) bld I%ur ikoLFk e foLrh.k vri v.kd gkbMktu vkcl/k gkr gA

(2) Hkgh €y gk cuk cQ Bkell; ty e Mcrk gA

@) idkk I'y'k.k e ty VIOIINF gidj vidIitu nri gA

@) ty] VEY rik {jd nkuk gh - i e dk; dj Idrig

There is extensive intermolecular not intramolecular hydrogen bonding in the condensed phase of water
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63. In the Hofmann bromamide degradation reaction, the number of moles of NaOH and Br, used per mole of
amine produced are :
(1) Two moles of NaOH and two moles of Br, (2) Four moles of NaOH and one mole of Br,
(3) One mole of NaOH and one moles of Br, (4) Four moles of NaOH and two moles of Br,
gkQeku chekekbM futuhdj.k vitkfd;k e] NaOH rik Br, d i;Dr ekyk dh B[k ifreky venu d cuu e
ghxh
(1) nk eky NaOH rFik nk eky Br, (2) pkj eky NaOH rfk ,d ety Br,
(3) ,d eky NaOH rFk ,d ety Br, (4) pkj eky NaOH rfk nk eky Br,
Sol.

[ H,O Ii
‘C-N-R—™ > HOC-NH-R

R-NH, + CO,
l H,0

R-NH, + H,CO, —2 » R_NH, + H,0 + CO.

|
R-C-NH, + Br, + 4NaOH — R-NH, + K,CO, + 2NaBr + 2H,0

64.(PT)Which of the following atoms has the highest first ionization energy ?
futu ijek.kvk e fdldh iFke vk;uu Atk mPpre g 2
(HK (2*) Sc (3)Rb (4) Na

Sol.  Ingeneral first ionization energy of d-block elements lies between s and p block elements

65. The concentration of fluoride, lead, nitrate and iron in a water sample from an underground lake was found
to be 1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, respectively. This water is unsuitable for drinking due to
high concentration of :
(1) Nitrate (2) Iron (3) Fluoride (4) Lead
Hfexr >hy 1 1kir €ty ifrn'k e TykjkbM] yM] ukbVV rFk vk;ju di Inrk @elé 1000 ppb, 40 ppb, 100
ppm FFk 0.2 ppm 1kb xbA ;g ty futu e 1 fdldh mPp Bknrk T ihu ;K ugh g :
(1) ukbWV (2) vk; ju (3) TykjkbM @ ym

Sol.  Ions Permissible limits
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Iron 0.2 ppm
Fluoride 1.5 ppm
Lead 50 ppb
Nitrate 50 ppm

Hence the concentration of nitrate in a given water sample exceed the permissible limit.

66. The heats of combustion of carbon and carbon monoxide are —393.5 and —283.5 kJ mol ™, respectively.

The heat of formation (in kJ) of carbon monoxide per mole is :

dicu rAk dkcu ekukDIkoM dh ngu A'ek; @e'k —393.5 rfkk —283.5 kJ mol™' gA dkcu ekukDIkoM dlh

Ikou A'ek (kJ e) ifr eky gkxh :

(1)-676.5 (2*%)-110.5
Sol.  C(s) +0,(g) —— CO,(g)

CO(g) + 20,(g) —— CO,(g)

C(s) +20,(g) —— CO(g)

AH,(CO, g)= AH,—AH,

— 393.5 (-283.5)

=-110kJ mol!

67. The equilibrium constant at 298 K for reaction A+ B =——— C+ D is 100. If initial concentration of all the

(3)110.5

AH, =-393.5 k] mol™
AH,=-283.5 kJ mol
AH, (CO, g)

(4) 676.5

four species were 1 M each, then equilibrium concentration of D (inmol L") will be :
riielu 298 K ij] ,d ViliZ:k A+ B == C+Dd fy, I fLRjkd 100 gA ;fn ikjfikd Binrk 140
pkjk Lin*€ e 1 iR;d dn 1 M gkrt] rk D dn BE; BKnrk (mol L' e) gixh :

(1) 1.818 (2)1.182
So. A + B+— C + D
t=0 1 1 1 1
t=t 1-=x 1 —=x I+x 1+x

00— (1+x)(1+x)
(I-x)(1-x)

X 10 =10-10x=1+x

—X

x:2:0.818
11

(3)0.182 (4%)0.818

Q=1<Keq

68. The absolute configuration of fn; x; ;kixd dk fuji{k fol;kl gt

Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

3



Matrix JEE [MAIN) 2016 Code : H

MATRIX JEE Academy
CO,H
H——OH
H——C!
CH,
(1) (28, 3S) (2) (2R, 3R) (3) (2R, 395) (4%)(2S,3R)
COOH
A 3
H Ly (9
2
Sol. mH2 2 o ®
3
CH,

69. For a linear plot of log (x/m) versus log p in a Freundlich adsorption isotherm, which of the following state-
ments is correct ? (k and n are constants)
(1%*) Only 1/n appears as the slope (2) log (1/n) appears as the intercept
(3) Both kand 1/n appear inthe slope term  (4) 1/n appears as the intercept
Yi;WMfyd vk K.k Berkih 0@ e log (x/m) rfk logp d cip [p x; jIk; Iykv d fy, fuku e 1 dku
Ik dFiu Igh g 2 (k rPk n fLRkd)
() ekk I/nLyki d -1 e virk gA (2)log (1/m) bWV HIV d -i e wvirk gA
(3) k rRk 1/n nkuk gh Lyki in e vikr gA 4) 1/nblVjHIV d -1 virk gA

X n
Sol. —=kp"
m
X 1
log—=logk +—logp
m n

1
— =slope
n

log k =intercept

70. The distillation technique most suited for separating glycerol from spent-lye in the soap industry is :

(1) Steam distillation (2) Distillation under reduced pressure

(3) Simple distillation (4) Fractional distillation

fcu m]kx e HOr*kk ykb (LitV yib) I Xy djky 1Fkd dju d fy, Icl mi;Dr vklou fof/k g:
(1) oK't vkllou (2) Nekutr nkc ij vkllou

(3) Mkell; vklou (4) Hkth vikllou

Sol.  Distillation under reduced pressure.
Glycerol is separated from spent lye by distillation under reduced pressure, as for simple distillation very

high temperature is required which might decompose the component.
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71. Which of'the following is an anionic detergent ?

(1) Cetyltrimethyl ammonium bromide (2) Glyceryl oleate

(3) Sodium stearate (4) Sodium lauryl sulphate
fueu e I dku Bk ,ukbfud MVjEV g ?

(1) IVyVkbeffky velfu;e ckekbM () fiy Hfjy vify,V

(3) IkM;e LVivjV 4) IiM; e yifjy 1YQV

Sol.  Glyceryl oleate
Sodium sterate — C .H,.COO Na*

Sodium lauryl sulphate — CH,[CH, ] SO, Na*
Cetyltrimethyl ammonium bromide — CH,(CH,),,N"(CH,),Br-

72. The species in which the N atom is in a state of sp hybridization is :

og Lit*rt] fele N ijekk sp 1dj.k dh voLFk e g] g -

(1) NO; (2) NO, (3*) NO; (4) NO;
(0)
_ ) )
0= $ -0 //N . //I\' .
Sol. sp O O O O
sp° sp’

73. Thiol group is present in :
Fik;ky xi fele miflRr gl og g :
(1*) Cysteine (2) Methionine (3) Cytosine (4) Cystine

COOH
HS /Y

Sol. N,
Cysteine

74. Which one of'the following ores is best concentrated by froth floatation method ?
YRk TykVku foffk Fhjk fuku e I og dku Bk v;Ld Bokkd =i I Ifnr fd;k & Idrk g 2

(1*) Galena (2) Malachite (3) Magnetite (4) Siderite

Sol.  PbS=Galena is a sulphide ore hence froth floatation method is best suitable for its concentration.

75.  Which of the following statements about low density polythene is FALSE ?
(1) Its synthesis requires dioxygen or a peroxide initiator as a catalyst

(2) It is used in the manufacture of buckets, dust-bins etc
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(3) Its synthesis requires high pressure
(4) Itis a poor conductor of electricity
futu %ufo d tkytFiu d BEcU/k e futu e 1 dku Bk dFku xyr g ?
(1) bue MkbviD Iiku vFkok 1jvikD KoM buffll ;Vj (ikjetkd) mRijd d -1 e pkig,A
(2) ;g cdV (ckYvh), MLV&fcu] vkfin d mRiknu e 1;Dr gkrh gA
3)bld I'y'k.k e mPp nkc dh vko®;drk gkrh gA
4) ;9 fo] r dk ghu pkyd gA
Sol.  High density polythene is used for buckets and dustbins
76. Which of the following compounds is metallic and ferromagnetic ?
futu e 1 dku Bk ;kixd /MfRod rFk Qjkexufvd (ykg pEcdh;) g ?
(1) VO, (2) MnO, (3)TiO, 4) CrO,
Sol.  CrO, fact

77. The product of the reaction given below is :

uhp nh xb vl ;k d fy, mRikn gkxk &

N 1. NBS/hv
2. H,0/K,CO,

0 CO,H OH
(1) q () ; €) (4)

Br
Sol @ 1. NBS/hv_, Q/ H,0+C0j ——OH +H,CO, N

78. The hottest region of Bunsen flame shown in the figure below is :

> X

OH

uhp nh xb fQxj e clllu Tye dk lokikd xe Hkx g
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Sol.

79.

Sol.

region 4
region 3
region 2
region 1

(1) region 3 (2) region 4 (3)region 1 (4) region 2

region 4
region 3
region 2 —> Hottest region
region 1

At300 K and 1 atm, 15 mL ofa gaseous hydrocarbon requires 375 mL air containing 20% O, by volume
for complete combustion. After combustion the gases occupy 330 mL. Assuming that the water formed is in
liquid form and the volumes were measured at the same temperature and pressure, the formula of the
hydrocarbon is :

300 K rFk 1 atm nkc 1j, 15 mL x1h; gkbMkdkcu d i.k ngu d fy; 375 mL ok; ftle vk;ru d vilkj
1j 20% O, g] dh vko® ;drk gkrh gA ngu d ckn x 1/ 330 mL %jrh gA ;g ekur g, fd cuk gvk £y no
zi e g rik mih rkieku ,0 nkc ij vk;ruk dn eki dh xb g rk gkoMkdkcu dk Qkeyk g :

(1) CH, (2)CH,, (3) CH, (4) C.H,

Bonus

volume ofO2 mair375x0.2=75ml

C.H, +(x +%j 0, —)XCOz(g)+%HZO(€)

15ml (x+lj
4
0 0 15% -

After combustion total volume
330=330+ 15x
x=2

Volume of O, used

15(X+XJ:75
4
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80.

Sol.

81.

Sol.

82.
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x+2=5
4
y=12

So hydrocarbonis=CH ,
The pair in which phosphorous atoms have a formal oxidation state of +3 is :
(1) Orthophosphorous and hypophosphoric acids
(2) Pyrophosphorous and pyrophosphoric acids
(3*) Orthophosphorous and pyrophophorous acids
(4) Pyrophosphorous and hypophosphoric acids
og ;Xe ftue QKLQkj I ijek.kvk dh Qey viDIhdj.k voLFik +3q] g :
(1) VKFQKLQKk I rFkk gkbkQILQkfjd ,fIM
(2) 1k; JKQILQKJ I rFik 1k; JkOKLQKjd ,fIM
(3) VKFKQILQK I rFik 1k; JkQILQK T ,fIM
(4) 1k; JKQILQKJ I rFik gkoikQKLQKjd ,fIM
Ortho phosphorous acid = H,PO,
I(I) +3
H /o Eq
Pyrophosphorous acid (H,P,0.)
+3 \ﬁ) E — +3

P
H/| \O/| \OH
OH

The reaction of propene with HOCI (Cl, + H,O) proceeds through the intermediate :

ikitu di HOCI (CL, +H,0)d I viif@;k fEl e/;or | gidj REilu gkrh g] og g -

(1) CH, — CH(OH)-CH," (2) CH, - CHCI-CH,"
(3) CH,~CH'-CH,~OH (4) CH,—CH' - CH,-Cl
Cl, +H,0——HOCl——HO +CI"

CH,-CH =CH,—%5CH, - CH* - CH,CI

2-chloro-2-methylpentane on reaction with sodium methoxide in methanol yields :

efkuky e 2-Dykjk-2-efFky 1lVu] 1kiM;e eFkDIkbM d BkFk vitkid;k djd nrti g -
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CH,
(a) CZHSCHZCIT ~ OCH, (b) C2H5CH2(|Z = CH,
CH, CH,
(¢) C,H.CH = ? —CH,
CH,
(1) conly 2)a&b (3*) All of these 4a&c
(1) ekk ¢ ) a rfk b (3)bue 1 T () a rfkc
CH, ?H3
Sol. CZHSCHZIC - CH, —&on— CZHSCHz(I? ~ OCH, CZHSCHz(I? -CH, CHCH= (Ij _CH,
g{{ CH, CH, CH,
(SN) M\J
(E)

83. Which one of'the following complexes shows optiocal isomerism ?
futu e 1 dku Ik dielyDl 1dkkd Beko;ork infkr dyxk \
(1) trans[Co(en),Cl, ]C1 (2)[Co(NH,),CL]CI
(3) [Co(NH,),CL] (4*) cis[Co(en),CL]C1

(en=enthlenediamine)

Cp\CO/Cl
Sol. < >\Cl

is optically active due to absence of plane of symmetry and centre of symmetry

84. The main oxides formed on combustion of Li, Na and K in excess of air are, respectively :

(1) Li,0,, Na,0O, and KO, (2*) LL,O, Na,O, and KO,

(3) Li,0, Na,0 and KO, (4) LiO,, Na,0, and K,0

gok d vikf/iD; e Li, NarFk K d ngu 1j cuu okyh e[; viDlkoM @eli g :

(1) Li,0,, Na,0, rfk KO, (2) LLO, Na,0, rfk KO,

(3) Li,0, Na,O rfk KO, (4) LiO,, Na,O, rfk K, O
Sol.  4Li+0,—>2Li,0

2Na+0,—Na,O,

K+0,—KO,

8s5. 18 g glucose (C.H ,O,) is added to 178.2 g water. The vapour pressure of water (in torr) for this aqueous

12
solution s :

18 g Xydkl (C.H
(torr €) gkxk :

O,) dk 178.2 g ikuh e feyk;k thrk gA bl tyn; foy;u d fy, ty dk ok'i nkc

12
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(1%)752.4 (2) 759.0 (3)4.6 (4)76.0

o MRon
O- ps N

760 —p, 18/180
. 1782
18

760-p, 1 1

p. 1099
99 x 760 —99 p_ = p,

 99x760
Ps=" 00

=7524

86. The reaction of zinc with dilute and concentrated nitric acid, respectively, produces :
(1) NO and N,O (2*)NO,and NNO  (3) N,O and NO, (4) NO, and NO
ru rik In ukbfvd ,fIM d Bk fed dh vitkid sk Hgk @elé mRilu gir g :
(1) NO rfk N,O (2) NO, rfk N,O (3) N,O rfk NO, (4) NO, rfk NO
Sol.  Zn+4HNO,(conc.) — 5 Zn(NO,), + 2NO, +2H,0
47Zn + 10HNO,(dilute) — 4Zn(NO,), + 5SH,O0 + N,O
87. Decomposition of H,O, follows a first order reaction. In fifty minutes the concentration of H,O, decreases

from 0.5 to 0.125 M in one such decomposition. When the concentration of H,O, reaches 0.05 M, the rate

of formation of O, will be :
(1)2.66 Lmin" at STP (2) 1.34 x 102 mol min™!
(3)6.93 x 102 mol min™! (4%)6.93 x 10* mol min™!

H,0, dk fokVu ,d iHe difv dh vikid;k gA ipkl feuV e bl idkj d fovu e H,0, di Ikinrk %vdj
0.5 1 0.125 M gk thrh gA tc H,O, di IKnrk 0.05 M igprh g, rk O, d cuu dh nj gkxh :

(1)2.66 Lmin™' STP 1j (2) 1.34 x 102 mol min™'

(3)6.93 x 102 mol min™! (4)6.93 x 10*mol min™!

Sol. 0.5
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1
H202 —> HZO + EOZ

1 I,
r=k[H,0,]= HZIOZ = 1‘/)2

1
I‘O2 = EX k[HZOZ]

1 0.693
=—X

T,
%2 27 25
I, = 0.693x10™

x 0.05

I, =6.93x10™

88. The pair having the same magnetic moment is :

[At No. : Cr=24, Mn =25, Fe =26, Co = 27]

(D) [Mn(HZO)ﬁ]2+ and [Cr(HzO)ﬁ]2+
(3) [Cr(H,0),]** and [CoCl, >
,doh pEcdh; vi%.k dk ;Xe g :

(2) [CoCl,]* and [Fe(H,0),]**
(4*) [Cr(H,0),** and [Fe(H,0),**

[At No. : Cr =24, Mn =25, Fe =26, Co = 27]

(1) [Mn(H,0),** rAlk [Cr(H,0),]**
(3) [Cr(H,0),]* rAk [CoCl ]>

Sol.  [CoCl,]* has 3 unpaired electron
Co* =3d’ 4s°

TN T[]
[Fe(H,0),]*" has 4 unpaired electron
T

[Cr(H,O),]** has 4 unpaired electron
Cr** =3d*4s°

T

(2) [CoCL]* rRk [Fe(H,0),]**
(4) [Cr(H,0),]** rF [Fe(H,0)]**
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Hence [Cr(H,0),]*" and [Fe(H,0) ]**
has same magnetic moment

89. Galvanization is applying a coating of :
xYouko€*ku futu e | fdld dkv I gkrk g b
(1)Cu (2)Zn (3) Pb (4)Cr

Sol.  Galvanization is the process of applying a protective zinc coating to prevent rusting.

90. A stream of electrons from a heated filament was passed between two charged plates kept at a potential
difference V esu. If e and m are charge and mass of an electron, respectively, then the value of h/A (where A
is wavelength associated with electron wave) is given by :

,d xe fQykeV I fudyh byDViu Mjk dk V esu d forollrj ij j[k nk viof'kr IyVk d cip I Hek thrk
gA ;fn byDVku d viko'k rRk Dgfr @eé e rFk m gk rk h/a dk eku futu e T fdld Hjk fnjk €h;xk 2
(tc byDVku rjx 1 REcfl/kr rjxn/; L g):

(1) VmeV (2*%) J2meV (3) meV (4) 2meV
sl D
ol. 1 p
p=+2mK.E.
p=+2meV
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