PART : CHEMISTRY

SECTION - 1 : (Maximum Marks : 80)
Straight Objective Type (¥ JwfIs UHR)

This section contains 20 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
answer, out of which Only One is correct.

9 @S H 20 g5l U €| 58S U & 4 fawe (1), (2), (3) 7o (4) €, o A e o wa 2

1.

Ans.

Consider the following reactions,

(i) NaNO2/HCl, 0-5°C
(i) B-naphthol/NaOH

» Colored Solid

[P]
Bro/H20 ¢ HeNBrs
The compound [P] is:
NH, NH; NH.
CH;,
(1) (2) 3)
CHs

CHs
f=farRaa srfferamert R faar Hifsre

(i) NaNO2/HClI, 0-5°C
(ii) p-"effe/NaOH

» 3T 3
[P]
Bra/HeO 5 HeNBrs

e [P] R :

NH, NH> NH.

CH;
(1) (2) 3)
CHs
CHs

@)

NHCH;

CHs;

NHCH;s

CHs;
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HO.
N,*Cl- N=N
NH; NaNO: @\ B—Naphthol @\

Sl [ Hai o, il base o
' CH Coloured
¢ NH, compound
Brz, H20 ‘Br Br
g CHs
Br
B (C7HeNBr3)
HO.
N2*CI- N=N
NH; NaNO2 p-weifa &
_[her &R .
CHs \_‘Iﬂ CHs
o ¥ e
NH2
Brz, H20O B Br
L »
CHs
Br
B (C7HsNBr3)
2. The decreasing order of basicity of the following amines is:
NH2 NH:
N
| mf > [ s
) © () O (i @ m L )
|
(1) (1) > (1) > (IV) > (1)
(2) (1) > (1) > (IV) > (1)
(3) (I > (1) > (I) > (V)
(4) (1 > (1) > (1) > (IV)
fr=ferRaa THMT @1 ARG &1 gedT B9 &
NH2 NH:
N
N / \
) © () O (i @ (V) ¢ NX
|
(1) (1) > (1 > (IV) > (1) (2) () > () >
(3) () > (I > (1) > (IV) 4) (1 > () >
Ans. (3)
Sol.  Basic strength depends upon availability of lone pairs. Greater the resonance of lone pairs lesser the

basic strength.

THTHh] geldei ™ Bl IUAE] UR R AHAT TR el 8 | a1 SamaT vepre! g rgAe 4 |faferd

BT &R graeddr Sa & &9 Bl |
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3. Biochemical Oxygen Demand (BOD) is the amount of oxygen required (in ppm):
(1) For the photochemical breakdown of waste present in 1m? volume of a water body.
(2) for sustaining life in a water body.
(3) by bacteria to break-down organic waste in a certain volume of a water sample.
(4) by anaerobic bacteria to breakdown inorganic waste present in a water body.
SRR 3ifado J4R1 (BOD) 31aedd IifR{e = @) 931 (ppm #) &:
(1) T TR & 1m?3 M+ # IuRYd Sl & JaRRM™NS Ho & forg |
(2) TH SR H Sitaq B SrEdeE 999 @ forg |
(3) to STa—vfieel & e fMf¥ed maas # SRIRTT gRT S e & wo & forw|
(4) AT IFEIRAT §RT Uh ST H SURYT rdredfd ral¥re & worb @& forg |

Ans. (3)

Sol. The amount of oxygen required by bacteria to break down the organic matter present in a certain
volume of a sample of water, is called Biochemical Oxygen Demand (BOD).

Td & Uh I @ FREd amgas H SuRerd sfe gl 1 Wied (break down) &R & forg Sfam] gR1
AMaTIH IR B NREAAS o dF 1 (BOD) H81 ST 2 |

4, Which polymer has 'chiral' monomer(s)?
(1) Buna-N (2) PHBV (3) Neoprene (4) Nylon 6, 6
IgAD T ID Yheld ‘BINe’ &, &
(1) g1-N (2) PHBV (frgadidt) (3) famh= (4) AT 6, 6
Ans. (2)
Sol. Polymers Monomers
(1) Buna-S -[CH2-(|)H-CH2-CH=CH-CH2]- CH2=CH-Ph & CH2=CH-CH=CH>
Ph
OH <|3H
@) ‘<O—C|;H—CH2—|C|;—O—(|3H—CH2—|C|;>' CHs —é)H—CHg ~COOH & CHz —CHy; ~CH-CH, -COOH
CH, O CH, o) n (3 —Hydroxybuanoic acid) (3 —Hydroxypertanoic acid)
PHBV
In PHBYV, both monomers have chiral centre.
(3) Neoprene —[CHz-CH=CCI-CHz]n— CH2=CH—CIJ=CH2
Cl
(4) Nylon-6,6 HO>C—(CH2)4—CO2H & HaN—(CHz)s—NH>
~[CO(CH2)4CO-NH(CHz)sNH],~
gga® (polymers) THald (monomers)
(1) -8 -[CH2-(|)H-CH2-CH=CH-CH2]- CH2=CH-Ph & CHz=CH-CH=CH:
Ph
OH <|3H
@) {O—?H—CHz—ﬁ—o_fH—CHz—ﬁ>’ CHs —é)H—CHg ~COOH & CHz —CHy; ~CH-CH, -COOH
CH, O CH, e) n (3 —Hydroxybuanoic acid) (3 —Hydroxypertanoic acid)
_ PHBV
PHBV # <1 Thdd fdRd & v&d B |
(3) RN —[CH2-CH=CCI-CHz]n— CHe=CH-C=CH.
Cl
(4) T3<IT-6,6 HO2C—(CH2)4~CO2H & HaN—(CHz)e—NH:2

~[CO(CH2)4CO-NH(CHz)sNH]~


mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Ans.

Sol.

Ans.

Sol.

Ans.

Which of the following has the shortest C—Cl bond?

(1) CI=CH=CH-NO2  (2) CI-<CH=CH-CHs  (3) CI-CH=CH. (4) Cl-CH=CH-OCHs
fa=forfRaa & fad 9ed BIer C-Cl 3rdy 87
(1) CI=CH=CH-NO2  (2) CI-CH=CH-CHs  (3) CI-CH=CH. (4) Cl-CH=CH-OCHs

(1)

Resonance form of CI-CH=CH-NO:2 is more stable than resonance form of any other given compounds.
Hence, double bond character in carbon-chlorine bond is maximum and bond length is shortest.
CI-CH=CH-NO2 ®! 3/l WRel 3= |l Al @1 A=l Ixaell 4 |aifdd Rl 21 3
PEA—FARS 99 H fgae e if¥deas g den 99 a8 q9d &F Bl |

Which of the following reactions reactions will not produce a racemic product?

e ¥ Q@ I sifdfhar Yafie S T8 < ?

(1) (CHs)2CH-CH=CH, —HCL \©/ HCl,

(3) CHsCHz—CH=CH, —HBr (4) CH:CHz-(~CHs _HCN

(1)

® ) ) ®
(CHs)2CH-CH=CH2> —"*° (CH,),CH— CH— CH, —lydrde shit CH3—C|)—CH2—CH3
CHs
(|:|
CHs—CIJ—C Hz—CHs
CHs

In this reaction, major product is not chiral.

SWRIF Affhar § & I v 81 © |

In the Figure shown below reactant A (represented by square) is an equilibrium with product B
(represented by circle). The equilibrium constant is:

(2) 8 (3) 1 4) 2
T A W el #, sifeRs A (@ gR1 i) ST B (39 gRT i) & | |araraRen § 2 | 9

(1)4
(4)
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8. A, B and C are three biomolecules. The results of the tests performed on them are given below:

Molisch's Test | Barfoed Test | Biuret Test
A | Positive Negative Negative
B | Positive Positive Negative
C | Negative Negative Positive

A, B and C are respectively:

(1) A = Lactose, B = Glucose, C = Alanine
(2) A = Glucose, B = Fructose, C = Albumin
(3) A = Lactose, B = Glucose, C = Albumin
(4) A = Lactose, B = Fructose, C = Alanine
A,

B denm CiF Sigem] 2| 39 W 5 T gl &1 aRems i fad @ &

Arferer gdieror | 9IRS T | qIEIRe e
A | IBRTHS THRIHD THRTHAD
B | ¥aRIeI®H HAHRIHD THRTHAD
C | 9oRIHAS THRIHD HAHRTHAD

A, B @1 C A3 &:

(1) A = olaerd, B = @14, C = Var=H

(2) A = @14, B = |aeiSl, C = Vg i

(3) A = vlacd, B = 7@, C = V(A
)
)

(4) A =elderE, B=paN, C = vetTf=

Ans. (3
Sol.
Lab tests Molisch's test Barfoed test | Biuret test
Given by Lactose, Glucose, Fructose Glucose Albumin
Do not given by Fructose Alanine
Sol.
YIRS TRIE] Hiferer wieror IRBIS T | IIFYRT WIeoT
TRIET Td B I, TIDIN, HaeTd ghr NS
R TET o ® e VAT
9. The number of sp? hybrid orbitals in a molecule of benzene is:
(1) 24 (2) 18 (3) 12 (4) 6
I & Ud AT H sp? HahR HETdhl B Gl B
(1) 24 (2) 18 (3) 12 (4) 6
Ans. (2)
Sol.  In benzene total six sp? hybrid carbon atoms are present. Each carbon atom has 3 sp? hybrid orbitals.

Therefore total sp? hybrid orbitals are 18 in benzene.
Sol. I # B ©: sp? ABRT HIA- URAIY] IR B | IS HIa- URAIY 3 sp? ARG Hefd & 2 | gAleR
9 W B sp? ABRT PEP 182 |
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10.

Ans.

Sol.
11.

Ans.

Sol.
12.

Ans.

A mixture of gases O2, H2 and CO are taken in a closed vessel containing charcoal. The graph that
respresents the correct behaviour of pressure with time is:

A A
\ @ \\_

Time Time
A
Time - Time -

O2, Ha@em CO 3191 & T %01 &) U < ural § foram ordr 8 fORgs IRbId 8 | 3ol Y, S19 &l I8
P G 98 Fder refid & 8, @

1 B 2) EM

@) B 4 B

(1)

Pressure
Pressure

v

»
»
»

@
Pressure
=
Pressure

v

v

v
v

N Y NqHY
(2)
Theory based. (JgTf<I®)

Amongst the following, the form of water with the lowest ionic conductance at 298 K is:

(1) distilled water (2) sea water

(3) water from a well (4) saline water used for intravenous injection

298 KWR 98 STl &1 Uiy, foIa! smafe areidal a9 &d &1, f=fefaa 9 4:

(1) smafaa <Ta (2) 9gs 5

(3) BT BT A (4) T ST faT ia:RRT soiRE # ygad g 2

(1)
Theory based. (JigTf<T®)

The first and second ionisation enthalpies of a metal are 496 and 4560 kJ mol~', respectively. How many
moles of HCI and H2SOs, respectively, will be needed to react completely with 1 mole of the metal
hydroxide?

(1) 1and 0.5 (2)2and 0.5 _ (3) 1and 2 (4) 1 and 1

TP g1 B UM TAT Tl 3=+ G s 496 T 4560k mol~' 8| U& AT 91 Begiaass A
gofe aif¥fshan & forg HCI @ HeSO4 & fdasl Aiddl @l Jraegehal sii?

(1) 1 q2m 0.5 (2) 2 0.5 (3)1qam2 (4) 1 g1

(1)
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Sol.

Sol.

13.

Ans.

Sol.

14.

Ans.

Sol.

According to the given data of I.E, This element must belong to group 1 and thus is monovalent & form
hydroxide of the type M(OH).

MOH + HCl — MCI + H20

1 mole 1 mole

2MOH + H2SO4 —— M2S0O4 + H20

1 mole 1/2 mole

LE. & f&d T 3fids! & R I8 acd 99 19 FRd e a1ed gaford I8 Tohe |arell & a1 M(OH)

UHR BT eSS I 2 |
MOH + HCl —— MCI + H20

1 mole 1 mole

2MOH + H2SO4 —— M2S0O4 + H20
1 mole 1/2 mole

Among the statements (a)—(d), the correct ones are :

(a) Lithium has the highest hydration enthalpy among the alkali metals.
(b) Lithium chloride is insoluble in pyridine.

(c) Lithium cannot form ethynide upon its reaction with ethyne.

(d) Both lithium and magnesium react slowly with H20.

(1) (a), (b) and (d) only (2) (b) and (c) only
(3) (a) and (d) only (4) (a), (c) and (d) only
BT (a)—(d) H ¥ & HUA &:

(a) eR—ergelt ¥ farfdras @ oo e w99 s 2|

(b) o™ TRtz ARSI & arfaea B |

(c) NrH vorrs & AMfhar PRD YTZgS T I bl B |

(d) < gor FNRr <Al oa @& w1y §R—dR ifafshar vd g |

(1) (a), (b) < (d) |r=t (2) (b) T2 (c) AT

(3) (a) 7 (d) AT (4) (a), (c) e (d) ==
(4)

Theory based (gTf=T®)

The correct order of the spin-only magnetic moments of the following complexes is :
ffaRead dael & Tamu—AE RS AT BT qE HH B

) [Cr(H20)6]Br2

I1) Nas[Fe(CN)e]

1) Nas[Fe(C204)3](Ao> P)

IV) (EtaN)2[CoCl4]
1) (1) > () > (IV) > (Il (2) (1) > () > (I > (IV)
3; (> (V) > (1) > (1N @) (1) = (1) > (IV) > (1)

/\/-\ ~— =

As, us = n(n+2)

Complex Wt () - Cr2 = W.F.L= 13" eg"® = pus = 24 B.M.

Complex Wt (1) > Fe? = S.F.L = t5""% 60 = ps = 0

Complex \aget (Ill) - Fe*® = S.F.L = 15,°%" €%0 = ps = V3 B.M.
(

Complex Wget (IV) - Co*2 = W.F.L = e, tzg“*‘ = s = V15 B.M.
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15.

Ans.

Sol.

16.

Ans.

Sol.

17.

The isomer(s) of [Co(NHs)4Clz] that has/have a Cl-Co-Cl angle of 90°, is/are:

(1) cis and trans (2) cis only
(3) meridional and trans (4) trans only
[Co(NHa)«Clz] & Famaadr fore#, /R Cl-Co-Cl o1 90° & &, ©/%:
(1) Ry denm g1 (2) R 9=
(3) Y@ifRT® T g (4) g A
(2
Cl
HaN~__ R&Cl
/Co
HsN | \NHa
NH3
Cis form

The solubility product of Cr(OH)s at 298 K is 6.0 x 10~3'. The concentration of hydroxide ions in a saturated
solution of Cr(OH)s will be:
298K W, Cr(OH)s &1 fderar oni@ 6.0 x 10318 | Cr(OH)s & Ud AW Ao W gggiadiss A &
LGRS
(1) (2.22 x 10731 14 (2) (18 x 1073112 (3) (4.86 x 10729)14 (4) (18 x 1078114
4)
Cr(OH)s —> Cr*3 + 30H-

] 3s

Ksp=s. (38)3

= 6 x 108" = 27.¢*

1/4
6 31
_ (210
- S (27X j

[OH] = 3s
6 1/4
=3x [Exm—“j = (18 x 10734 M

In the following reaction A is :

v
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ferferRag srffshar § A 8

(i) Brz, hv H~0
(i) KOH(Yeahiatat)
A >
(iii) Os
(iv) (CHs)2S
(v) NaOH(STefra)+A
W O @ ® “ G
Ans. (1)
Br CH=0
Sol Br,hv alc.KOH O, HY\/\i OH"
) A Me,S X H™,
18. The true statement amongst the following is:

(1) Both S and AS are not functions of temperature.

(2) Sis not a function of temperature but AS is a function of temperature.
(3) Both AS and S are functions of temperature.

(4) S is a function of temperature but AS is not a function of temperature.

fr=foRaa sl # 9 I8 HF &

(1) ST STATAS AT & B el 8 |

(2) STTU &1 U&H Hald F8l & W, AS AU F T Hod & |

(3) TFI ASTT S dU & Hedd % |

(4) STTY BT & Held 8 W AS TTU &I T Hold e & |
Ans. (3)

Sol. AS-= j%

fncdT
T

St=

19. The reaction of HsN3BsCls(A) with LiBH4 in tetrahydrofuran gives inorganic benzene (B). Further, the
reaction of (A) with (C) leads to HaNsBs(Me)s. Compounds (B) and (C) respectively, are:
(1) Boron nitride and MeBr (2) Borazine and MeMgBr
(3) Borazine and MeBr (4) Diborane and MeMgBr
HaN3BsCls(A) @1 CERISSITIRT H LiBHs & A1 S1MWfhaT e dwsi= (B) << 8 | 3R (A) @1 (C) &
|1 fAfHaT HsNaBs(Me)s <t 2 | A (B) @2 (C) sHer: &
(1) IRTF ATSEI8S T2 MeBr (2) IR dem MeMgBr
(3) SRS a2 MeBr (4) STSANA T2 MeMgBr
Ans. (2)
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Sol.

20.

BsNsHsCls + LiBHs —— BsNsHs + LiCl + BCl3
(A) (B)

B3N3H3Cls + 3MeMgBr — BsNsH3 (CHs)s + 3MgBrCl
(A) (C)

5g of zine is treated separately with an excess of

(a) dilute hydrochloric acid and

(b) aqueous sodium hydroxide.

The ratio of the volumes of Hz evolved in these two reactions is:

(1)1:2 2 2:1 (3)1:4 (4)1:1
59 fSidw P 3TeT—3TetTT

(a) T BTESIFAIND 3T q1

(b) STeiiar AT BEsiRIgS & MR & A1 ARAHRT foar Smar 2

9 I ARfRIRl # SR He & Jaasi &1 JguTd e

(1)1:2 2 2:1 (3)1:4 4)1:1

Ans. (4)

Sol

. Zn + 2NaOH —— Na2Zn0O:2 + Hz

Zn + 2HCl—— ZnCl2 + H2
According to stoichiometry in both the reactions, equal number of moles of Hz are evolved.

ST IffhaTell W IFEHBROAT B AFAR He ® ATl B T F&A1 Icdford sl 2 |

SECTION - 2 : (Maximum Marks : 20)

This section contains FIVE (05) questions. The answer to each question is NUMERICAL VALUE with two
digit integer and decimal upto one digit.

If the numerical value has more than two decimal places truncate/round-off the value upto TWO decimal
places.

» Full Marks : +4 If ONLY the correct option is chosen.

» Zero Marks : 0 In all other cases

TS 2 (e 3i®: 20)
9 @ # ufg (05) U B | UAP U HT IR wearHAs A9 (NUMERICAL VALUE) € <1 fg—sidrg qurie
TAT TIMd YhHA—3HT H B |
IfY FATHS A F Q1 A 3B SIMFAT A &, Al GATHD A DI SIHAT D al WM dD TPT/ASS
3% (truncate/round-off) &< |
JIHT o T
> 3% +4 I R | e €1 g T B |
> A A® 0 3y A uRRefaEl 71

21.

10.30 mg of Oz dissolved into a liter of sea water of density 1.03 g/mL. The concentration of Oz in ppm

is .

Oz & 10.30 mg @1 1.03 g/mL B dTel WIS 9l & U ollex § =rell ol 81 O2 & ppm H A=l 8
|

Ans. 10.00 to 10.00

Sol.

10.3x1072
- 27T

- 05 = 10
PPM = 030
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22.

Ans.

Sol.

23.

Ans.

The sum of the total number of bonds between chromium and oxygen atoms in chromate and
dichromate ions is

$IYC TAT SSHAC § HIfIHg H?J'T RIS & dra Al B Ho T BT AN
12.00 to 12.00

(0] (0] (0]

I 1o

Chromate ion — ' ; Dichromate ion ——— ' !

7 1No b 7 Nosl o
= Total number of Cr and O bonds is
12. 0 0 0
¥ I N
r . r r
SN, e LN/ TN,
- Of P O— O,

= Cran O a=li & fa G& 128 |

A cylinder containing an ideal gas (0.1 mol of 1.0 dm3) is in thermal equilibrium with a large volume of 0.5

molal aqueous solution of ethylene glycol at its freezing point. If the stoppers S+ and Sz (as shown in the

Figure) are suddenly withdrawn, the volume of the gas in litres after equilibrium is achieved will be
. (Given, K (water) = 2.0 K kg mol~!, R = 0.08 dm® atm K-" mol-")

Frictionless
. —
piston

81 84

—mn

«*. Idealgas .,

ag. ethylene glycol

s Riferer Rrad ta et 19 (1.0 dm3 &1 0.1 7e) 8, fRHie W el vegaid @& 0.5 Aiad e
@ T AT ARIERR § 7 | Af Sy de1 Se Wil (P # T UHR IwiAT T 8) BT UHINd gel forn
SITAT 8, 1 ATRITaReI It & 916 N &1 Sga olleX § 8N | (feam T &, K (S1e) = 2.0
K kg mol~', R = 0.08 dm? atm K=" mol")

S S

o‘. e 04 ° ‘.o

" 0‘ T

o © "o 0 o a®

STelTd TR TS ®id
—

02.18 to 2.23
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Ideal gas
___________ Si So| |
Sol. r----oooos III]

pd
0.5 m ethylene
glycol in water
Ki=2.0
m=05m
ATi = Kim
=05x%x2
Tinitial = 272 K
n=0.1 mol
V=1dm?
nRT  0.1x0.08x272

\Y 1
=2.176 atm
After releasing piston P1V1 = P2V2
e g™ & uwarq PiVi = PaVe
2176 x 1=1x V2
V2 =2.176 dm® ~ 2.18 dm3

Pgas =

24, Consider the following reactions

A—WCHMEBr .5 U .5 _ methyl - 2butene
(ii)H0" 573K
The mass percentage of carbon in Ais

fa=forfRaa srfdfharet R faar #ifse
A OCHMEBr g Cu .o _3fde—2 ogd

(i)HsO" 573K

A¥ ET o GEfd (mass) wfoeradn 8

Ans. 66.66 to 66.67

i > "
Sol. CHs—C—CHz—CHs _ CHMgBr | CHs—(i?—CHz—CHs HS—U>CH3—C|)—CH2—CH3
CHs CHs
SU s GHe-C=CH-CH
573K | ’
CHs
i
Compound A is CH3—C—CH2—CHs (C4HsO)
Percentage carbon in compound A = (ﬂ x1 OOJ = 66.67
48+16+8

0
1]
AM®H A8 CHs—C—CH2—CHs (C4HsO)
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25.

Ans.

Sol.

e A HrET @ Ul = [ﬂxmo}%m
48 +16+8

A sample of milk splits after 60 min. at 300 K and after 40 min. at 400 K when the population of
lactobacillus acidophilus in it doubles. The activation energy (in kJ mol™) for this process is closest

to . (Given, R = 8.3 J mol' K, In (%) = 0.4, e =4.0)

T4 eI TRTSIhed, ®1 JfETEl g1 8l 8 A g¥ b1 U ufieel 300 K iR 60 fiFic & a1g den
400 K &R 40 fade & 91 fQuifed =&ram 21 39 uspa & fog @afbaor et (kd mol~! &) & 2

. (fam T ¥ R =8.3Jmol" K, In [%) = 0.4, e = 4.0)

3.98 to 3.99 (or) -3.98 to —3.99
K, Ea { 11 }
In -2 = = | ———

(_j _E 100
40) 8.3  400x300
In(3/2) x 8.3 x 1200 = Ea

= Ea=0.4 x 8.3 x 1200
= Ea = 3984 J/moal.

= Ea = 3.984 kd/mol.
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