JEE MAIN 2020 : 8 jan 2020, shift 2
Chemistry Paper Solution

CHEMISTRY

SECTION - 1 : (Maximum Marks : 80)
Straight Objective Type (¥ Jwgfs 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 9g-feddl U €| 7S U & 4 fawem (1), (2), (3) 7o (4) €, o A e o wa 2

1. The correct order of the calculated spin-only magnetic moments of complexes (A) to (D) is :
Hgat (A) - (D) B YDshUT A FHEB AT BT FLHA R
(A) Ni(CO)4 (B) [Ni(H20)6]Cl2
(C) Naz[Ni(CN)4] (D) PdCI2(PPhs)2
(1) (A)~ (C) < (B) ~ (D) (2) (A)~ (C) ~ (D) < (B)
(3) (C) = (D) < (B) < (A) (4) (C) < (D) < (B) < (A)
Ans. (2)
Sol. (A) [Ni(CO)4] i = 3d®4s2(SFL) u=0
(B) [Ni(H20)6]%* N|2+ 308 (WFL) t322,e5' So, unpaired electron is 2, u = J8 BM
[Ni(H20)s]>*  Ni2 = 3d® (WFL) t522,e5" sufere, sRIfa SeIaR[ 28| u= J8 BM
(@) [Ni(CN)4]*>- Ni2* = 3d® (SFL) u=0
(D) [Pd(PPh3)2Clz] Pd?* = 40 u=0
2. Among the reactions (a) — (d), the reaction(s) that does/do not occur in the blast furnace during the
extraction of iron is/are
(@) — (d) & &, FHa ot s Fwaaad gelRia &) ¥ad 2, ®
(a) CaO + SiO2 — CaSiOs (b) 3Fe203 + CO — 2Fe304 + CO2
(c) FeO + SiO2 — FeSiO3 (d) FeO —» Fe + %OZ
(1) (d) (2) (a) (3) (c) and (d) (4) (a) and (d)
(1) (d) (2) (a) (3) (c) T2 (d) (4) (a) T (d)
Ans. (3)
Sol.  Theory based dgif~®
3. Which of the following compounds is likely to show both Frenkel and Schottky defects in its crystalline
form?
fr=iforRea Al § 9 &9 e e wu # w=hd den e N o yefRia & 87
(1) CsCl (2) KBr (3) AgBr (4) ZnS
Ans. (1)

Sol.  Only AgBr can exhibit both Schottky and Frenkel defect.
®ad AgBr Tic®! Tl havdl aM1 Ffe USRI IR FHdl © |

4, Arrange the foIIowmg bonds accordlng to their average bond energies in descending order :
fr=IfeTRad radl &1 I9a SiFd Y Hollsl & AJAR T HH H HAGE DI
C-ClL,C-Br,C-F,C-I

(1)C-Cl>C-Br>C-1>C-F

2)C-F>C-Cl>C-Br>C-1

3C-1>C-Br>C-Cl>C-F

(4)

2

C-Br>C-1>C-CI>C-F
Ans.

Sol. Bond energy « 1 TR SOl o 1
Bond length IR ARTE
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Ans.

Sol.

Ans.

Sol.

Ans.

Sol.

Ans.

Hydrogen has three isotopes (A), (B) an
are (x), (y) and (z) the sum of (x), (y) an
|

BIERIoM & i (A), (B) 7 (C) 8 | afe
(y) T () BT AT B

and (C). If the number of neutron(s) in (A), (B) and (C) respectively,
and (z) is
(A), (B ) A1 (C) & g BT F&AT HA: (x), (y) T (2) B AT (),

(1) 4 (2)2 (3)3 41
3)
H o fHD)  THM)
Number of neutrons 0+1+2=3
oAl B G 0+1+2=3

The radius of the second Bohr orbit, in terms of the Bohr radius, ao, in Li%* is :

Li2+ 3 fgedg IR e & oy, a) Brean, aod wu ¥, 2

2 4 4a 2a
3)
2
. aon
Z
For Liz* & fow r = M _ 43
3 3

Kjeldahl's method cannot be used to estimate nitrogen for which of the following compounds?

frfeRag e & 9 fas forw oM & aead © fow deera A &1 ST 98 fhar 1 Adan
27

o)

|
(1) CeHsNO: (2) NH, — C—NH, (8) CHsCH2-C=N (4) CeHsNH2
(1)

Kjeldahl method is not applicable to nitro and diazo groups, as nitrogen atom can't be converted to
ammonium sulfate under the reaction conditions.

posTd A ASE Jo SEYSIATYE & oy Sugad 781 &, e g4 AAfhar aRRIf & o=ia Asgem
TRA] SFIIH Fewe d uRafia & fBar S dadn ¢ |

Two monomers in maltose are :

(1) a-D-glucose and a-D-glucose (2) a-D-glucose and B-D-glucose
(3) a-D-glucose and a-D-galactose (4) a-D-glucose and a-D-Fructose
Aleerd H 1 Uhad ©

(1) a-D-"@E qAT o-D-THT (2) o-D-T@H™ T2 B-D-Tedr|

(3) a-D-"@E qAT o-D-Tretae (4) o-D-T@H™ qAT a-D-HER |

(1)
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Sol.

Ans.

Sol.

10.

Maltose consists of two a-D-glucose untis.

Hiee™ ¥ o-D-Te[dNT B 2 THIEAT Bl B |

CH,OH CH,OH 6GH,0H

HAS
Hydrolysis
e T
HO OH
T2
H OH
a-D-Glucose
T Glycosidic bond T (2 moles)
between C, & C,
Non Reducing Reducing
Ring Ring

Among the compound A and B with molecular formula CsH1sOs3, A is having higher boiling point than B.
The possible structures of A and B are :

A A Torn B fSiiat anfas g3 CoHisOs®, # | B @1 Uen A &1 daHid Afdd & | A Tl B & |wifad
AEEE ©

OH OCHs
OCHs OH
(3) A= CH3O\©/ OCHs B= HO\Q/\/\OH
OCHs OH
H
(4) A= HO/\(E/\OH B- O\Q/\/\OH
OH OH

(1)
In (A), extensive inter-molecular H-bonding is possible while in (B) there is no Inter-molecular H-bonding.
(A) ¥ faRTT0T TR 31U H-99 UrI S 8 Saids (B) W BIs 3T<R 39d H-§¢ F&! Uil il & |

For the following Assertion and Reason, the correct option is :

Assertion : For hydrogenation reactions, the catalytic activity increases from Group 5 to Group 11 metals
with maximum activity shown by Group 7-9 elements.

Reason : The reactants are most strongly adsorbed on group 7-9 elements.

(1) Both assertion and reason are true but the reason is not the correct explanation for the assertion.

(2) The assertion is true, but the reason is false.

(3) Both assertion and reason are false.

(4) Both assertion and reason are true and the reason is the correct explanation for the assertion.
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Ans.

Sol.
11.

Ans.

Sol.

12.

Ans.

Sol.

/=1 Foe a2 sRY & fog w8 e § -

DU 1 BISRIOMIGRYT AJATHAT & fog IURT fehareierd g 59 998 11 & Jedl © raH 7-9% d@i
T 31y fepareiierar Bl 2 |

PR : R 7-9 D qdl R AMBRSD] B AN Faifdds yaerar | e 2 |

(1) B A RV GFT FE B TR BRUT HAF B FEl AT TEI B |

(2) B eI &, W PRI T 2 |

(3) B qAT BRI T Tod 8 |

(4) FUF TAT HRUT ST FE B TAT BRI HAF B T AT ¥ |

]

Sl'rzeory Based dgIf<a®

White phosphorus on reaction with concentrated NaOH solution in an inert atmosphere of CO:2 gives
phosphine and compound (X). (X) on acidification with HCI gives compound (Y). The basicity of
compound (Y) is :

A%E HRHRA A NaOH faer & |1 CO & U& Aftpa ararexer 3 ifwfoan axa wrRwE e diffie
(X) X@T 81 (X), HCl & w11 erefigd &1a) A1 (Y) <ar & | A (Y) @ R © -

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

(3)

P4+ NaOH + HoO—» PHs + NaH2PO:2

HCI

HsPO:2
Basicity &Rl = 1

The major product in the following reaction is :
frfaRea aifafear § g SwE & -
0O

HsO+ I

CHas
HO OH 0
&)
(1) A\ (2) A< OH (3) (4)
CHs CHs CHs HO CHs

) O: OH
. \ @

__HO+ (Aromatic) (VWRrHfea®)

CHs CHs
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13. An unsaturated hydrocarbon X absorbs two hydrogen molecules on catalytic hydrogenation, and also
gives following reaction :
O3 | p_ [Ag(NH;), "
Zn/H,0
X will be :
Th YD BRSIPIET X SURT BRSO HRA W BSglod & G 0B P G HaT 8 qofl
ferforRaa arfafeear Y <ar ®
O3, p_[AINH)T" | (3 it deirerearaimafers arve)
Zn/H,O
X 81T :

W U @ b ©) é @
Ans. (1)
2H>
Sol. é hydrogenation

B(3-oxo-hexanedicarboxylic acid)

O3,H202 COOH
Oxidative Hooc/\n/\/
ozonolysis O

3-Oxohexanedioic acid

2H>
Sol. HESINRIERY
O3,H202 COOH
stwie  Hooc” Y
CINIBICECRE] O
3-3ffFAERITSISSIE® 3
14, The major product [B] in the following sequence of reactions is :

fr=foaa sifwfean e # g S [B] R -
CHo—G = CH—CH:CH OB, (] GHSOw gy

(ii) H202, OH~ A
CH(CH3)2
(1) CH: =(I3—CH2CHQCH3 (2) CH3—(I3 = CH—CH2CHs
CH(CHa)2 CH(CHa)2
CH3—C—CH2CH2CHs
3) I (4) CHe—CH—CH = CH—CHs
A |
HsC  CHs CH(CHa)2

Ans. (3)
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Sol.

15.

Ans.
Sol.

16.

Ans.

Sol.

H OH
| ? dil HsSO4,A

CHs—CIJ =CH—CHz—CHs—22t_p op,— (IJ—CH—CHz—CHs — = CHs—ﬁ—CHz—CHz—CHs

H,0,, OH
CH(CHs)2 CH(CHa)2 C(CHa)2

Preparation of Bakelite proceeds via reactions :
(1) Electrophilic substitution and dehydration (2) Electrophilic addition and dehydration

(3) Condensation and elimination (4) Nucleophilic addition and dehydration

JBerge BT favas frafofaa afafranet & Bra spRalRa 2 ©

1) SATEIR-TE UfoReTus den fAsters (2) gATERAIE! ATS den fasters

() WErFH SR fFARTAR (4) RYBE ATt e e

1

fzgrmation of Bakelite follows electrophilic substitution reaction of phenol with formaldehyde followed by
dehydration.

Jaarse &1 v wiifesese & Ay Hla @ goageg! ghRemys afifhar v & uvar |ue
PR X BT B |

OH
e CH OH CH OH HOH,C CH ,OH
+ CH (e _or’ Condensaton

CH,OH CH,OH

oG
fiafiadia

Bakellte

For the following Assertion and Reason, the correct option is :

Assertion : The pH of water increases with increase in temperature.

Reason : The dissociation of water into H* and OH~is an exothermic reaction.

(1) Assertion is not true, but reason is true.

(2) Both assertion and reason are false.

(3) Both assertion and reason are true, but the reason is not the correct explanation for the assertion.
(4) Both assertion and reason are true, and the reason is the correct explanation for the assertion.
/=1 Foe a2 HRY & fog w8 ey 7 -

FHYF : 5A BT pH AT & 98 | gl B |

PR : A B H* T OH- # Ao U oA adl ifdfshan 7 |

(1) P TAT B, W] RV Tl © |

2) HUF TAT HRYT AT Tod B |

3) BUF TAT BRY GFI Fel 8, IR HRU B B Fel ARAT T8I © |

4) YA TAT BRI IIH1 el &, AT HRUT HAF B Fal AT 2 |

2)

heory Based Jg1f<i®

P

—_

—
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17.

Ans.

Sol.

Sol.

18.

Ans.

Sol.

19.

Ans.

Sol.

Among (a)—(d), the complexes that can display geometrical isomerism are :
(a) [Pt(NHas)sCI]* (b) [Pt(NH3)Cls] (c) [Pt(NH3)2CI(NO2)]  (d) [Pt(NH3)4CIBr]?*
(1) (a) and (b) (2) (b) and (c) (3) (d) and (a) (4) (c) and (d)
(a)—~(d) § | 98 dqd qagd, S A FHEgaar yeRia #R wad 5

(@) (d) [Pt(NHz3)4CIBr]?
(1) (4) (c) T (d)

[Pt(NHa)sCIT* (b) [Pt(NH3)Cls]- (c) [Pt(NHs)2CI(NO2)]
(@) T (b) (2) (b) w1 (c) (3) (d) T (a)

Mazbc can show 2 G.1.
(Square planar)

Mauabc can show 2 G.1.
Mazbc, 2 G.I. g2t \aar 2 |
(CRESEREIR))

Masbc, 2 G.I. g21f F&aT 2 |

The increasing order of the atomic radii of the following elements is :

fr=faRea a@l o geaT] ot &1 ggdr %9 2

(a) C (b) O (c)F (d)Cl (e) Br
(1) (@ <) <(c)<(d)<(e)
(2) (c) < (b) < (a) < (d) < (e)
) (b) < (c) < (d)<(a) < (e)
(4) (d)<(c)<(b)<(a)<(e)
2)
C N OJF
C N O|F » Size decreases —>3  Hed &
cl Cl
Br Br
v v
Size increases PR I &

A metal (A) on heating in nitrogen gas gives compound B. B on treatment with H20 gives a colorless gas
which when passed through CuSOs solution gives a dark blue-violet coloured solution. A and B

respectively, are :

(1) Mg and MgsN2 (2) Na and NaNOs (3) Mg and Mg(NOs)2  (4) Na and NasN

e g1g (A) RS T § RE TR R AfEG BIAT g1 B, HO & 91 SU=RA &1 R Tdh T I
a1 8 @ CuSO+ & faeas I yarfed &xe IR TP TR Aldd-§7 1 37 &7 fdea= <ar g1 A 27 B e

g
(1) Mg @2 MgaN:
(1)

3Mg+N,

(2) Na 721 NaNOs (3) Mg d2m Mg(NQOs)2  (4) Na @1 NasN

MgaNy — 225 Mg(OH), +NH,
(B)
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20.

Ans.

Sol.

Consider the following plots of rate constant versus %for four different reactions. Which of the following
orders is correct for the activation energies of these reactions?

T Rt el & frg a7-Reri® @ %%ﬁwﬁﬁﬁr@ﬁmwﬁwmlsﬁaﬁm@
& Afhgo SHarel & forg Fr=faRed wH § 4§ S T8 82

A

log k

1/T—>»
(1) Eb> Ea>Ed> Ec
(2) Eo> Ed>Ec>Ea
(3) Ec> Ea>Eda> Eb
(4) Ea> Ec > Ea > Eb
©)

= Ec>Ea>Ed>Ep

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

TE 2 (IfrHH 3id: 20)
9 WS ¥ ufg (05) U B | UAS U & I GG A9 (NUMERICAL VALUE) &, ST fg—si@a quria
TAT TIMd YhHA—3HT H B |
IfY FATHS A F <1 A B SIFAT A &, AT GATHD A Dl SIHAT D al WM dD TPT/ASS
3% (truncate/round-off) &< |
JIHT o
> U 3H c +4 I B e f[Aden & g M B |
> I Id 0 =g At gRRfaa 7

21.

NaClOs is used, even in spacecrafts, to produces O2.The daily consumption of pure Oz by a person is
492L at 1 atm, 300 K. How much amount of NaClOs, in grams, is required to produce Oz for the daily
consumption of a person at 1 atm, 300 K ?

NaClOs(s) + Fe(s) — O2(g) + NaCl(s) + FeO(s)

R = 0.082 L atm mol~'K™"
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Ans.

Sol.

22.

Ans.

Sol.

23.

Ans.

Sol.

NaClOs &1 ST O & IUGA & forg, iaRe ami # A, fhan S g | vo & gR1 P& o 3l
gfafes & @ua 492L(1 atm, 300 K®R) &1 1 atm, 300 K R &fdd & ufafes & @ua & forg sifwiice &
Ided & forg emazgd NaClOs & AT (g #H) &Fft

NaClOs(s) + Fe(s) — O2(g) + NaCl(s) + FeO(s)

R =0.082 L atm mol'K™"
2120.00 to 2140.00

mol of NaClO3 = mol of Oz
PV _ _1x492 _ 54
RT  0.082x300

mass of NaClO3z= 20 x 106.5=2130 g
NaClO; & A = O2 & HId

Opd At = PV o 1492 _ o451
RT  0.082x300

NaClOs &1 g&H1 = 20 x 106.5=2130 g

mol of Oz =

At constant volume, 4 mol an ideal gas when heated from 300 K to 500 K changes its internal energy by
5000 J. The molar heat capacity at constant volume is

ReRr T W, T ameel 19 @ 4 mol &1 W9 300 K 500 K 9% TR¥ fham S1ar & d s idRe ol

# 5000 J &1 gRad= B 8 | ReR Smads W AleR &A1 «Rkdr 2 I
6.25 to 6.25

AU = nCVAT

5000 = 4 x Cy (500 — 300)

Cv=6.25 JK™' mol™'

For an electrochemical cell

2+
Sn(s)|Sn2*(ag, 1M)||Pb?* (aq, 1M)|Pb(s) the ratio {Eg%} when this cell attains equilibrium is

[Given (] gy =014V, By = —0.13v,@ - 0.06]

Pb?IPb

e JPREEANG dd

Sn(s)|Sn2*(ag, 1M)||Pb?* (ag, 1M)|Pb(s)

[Sn*'] 3

[Po*]  ——

[ﬁm Ty E,,  =-0.14V,E,.  =-0.1 3v,@ - o.oes}

Pb?Pb

% T, 519 Id ArgERe B UT HRAT B, A AU

2.13t0 2.16

At Equilibrium state. Ecen = 0 ; E%en = 0.01 V
AR AR TR Exa=0; E%a=0.01V

Sn + Pb% — Sn?* + Pb

2+
0=001- %08 joq JST"]
2 [Pb?']

0.01 = @loq{[sﬁ*]}
2 [Pb*]

2+ 2+
1o [8”2 I [Sb2 ] _ 101 21544
3 Po2][ ~ [Pb?]
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24.

Ans.

Sol.

Sol.

25.

Ans.

Sol.

Complexes (MLs) of metal Ni and Fe have ideal square pyramidal and trigonal bipyramidal geometries,
respectively. The sum of the 90°, 120° and 180° L-M angles in the two complexes is

Ni don Fe &1gail & dgall (MLs) &1 SOl saen: oreel avf RS den Rraaaaer fgfikf@et & i
Hgall d 90°, 120° T2 180° L-M Bl &1 AT 2

20.00 to 20.00
L
bl
/'V'_“L £120°=3; £90°=6; £ 1802 = 1 = Total = 10
L I
L
L
e
M £90°=8; £180° = 2 = Total = 10
L L
Total L — M angles in the two complexes = 10 + 10 =20
L
L],
/'V'_“'- £120°=3; £90°=6; £180% =1 = Gal = 10
L I
L
L
|__ .............. |_
\I\lﬂ/ £90°=8; £ 1802 =2 = gl = 10
L L

Total L — M angles in the two complexes = 10 + 10 = 20

In the following sequence of reactions the maximum number of atoms present in molecule 'C' in one
plane is

A Red hot B CH,Cl(1.eq)
Cu tube Anhydrous AICly

(A is a lowest molecular weight alkyne)
feforitaa srffifhar argepd d a9 'C'H U dcl W, SURR URATS] & fShad d&al 8

Red hot B CHyCl(1.eq)
Cu tube Anhydrous AICl;

(A U& JIUTH VIR B Tehig 2)
13.00 to 13.00

bR H
H C

H—C=C—H Cu tube CHsClI ( 1eq \H
AICIa H H

Number of atoms in one plane = 13
Th T H IURId TRATRIT 1 =T = 13
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