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PART : CHEMISTRY

Single Choice Type (I&d fAedd TPR)
This section contains 20 Single choice questions. Each question has 4 choices (1), (2), (3) and (4) for its
Ans.wer, out of which Only One is correct.

39 TS H 20 Uhd Al U & | Uh® U & 4 fAdwea (1), (2), (3) 921 (4) &, R o e v 98 =1

1. Consider the following reaction :
N20s == 2NO2 (g) ; AH° = +58 kJ
For each of the following cases (a,b), the direction in which the equilibrium shifts is :
(a) Temperature is decreased.
(b) Pressure is increased by adding N2 at constant T.
(1) (a) towards reactant, (b) no change
(2) (a) towards product, (b) no change
(3) (a) towards product, (b) towards reactant
(4) (a) towards reactant (b) towards product
Ans. (1)
Sol. (i) As reaction is endothermic so on decrease in temperature equilibrium shift in reactant side.

(i) On increase in pressure by adding inert gas at same temperature, no shifting will take place

2. The increasing order of basicity of the following compounds is :
N7 ] \ N\
H H H
(A) (B) (@) (D)
(1) (B)<(A)<(C) < (D) (2)(A)<(B)<(C)< (D)
(3) (D) <(A) <(B)<(C) (4)(B)<(A)<(D)<(C)
Ans. (4)

=
Sol. (A) @ Nitrogen atom is sp? hybridised and lone pair is localised
N

(B) (/ . \S Nitrogen atom is sp? hybridised and lone pair is delocalised

N

I
H

© [ S Nitrogen atom is sp® hybridised and lone pair is localised
N

|
H

K
(D) Z/ S}\) Nitrogen atom is sp? hybridised and lone pair is localised with partial negative charge.
N

I
H

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnuk.coms‘ResonanceEdu utwwttencumlResonanEeEdu www youtube.com/resowatch Eh\og resonance.ac.in

This solution was download from Resonance JEE (MAIN) 2020 Solution portal PAGE #1



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

®
Resonance” | jee MAIN-2020 | DATE : 05-09-2020 (SHIFT-1) | PAPER-1 | OFFICIAL PAPER | CHEMISTRY

3. If a person is suffering from the deficiency of nor-adrenaline, what king of drug can be suggested ?
(1) Antihistamine (2) Analgesic (3) Anti-inflammatory  (4) Antidepressant
Ans. (4)
Sol. If the level of noradrenaline is low for some reason, then the signal-sending activity becomes low, and

the person suffers from depression. In such situations, antidepressant drugs are required.

4, Which of the following is not an essential amino acid ?
(1) Tyrosine (2) Valine (3) Leucine (4) Lysine
Ans. (1)
Sol. Tyrosine HO—@—CHz - (|3H — COOH is a non-essential amino acid.
NH:2
5. An Ellingham diagram provides information about :

(1) the kinetics of the reduction process.

(2) the conditions of pH and potential under which a species is thermodynamically stable.

(3) the pressure dependence of the standard electrode potentials of reduction reactions involved in the

extraction of metals.

(4) the temperature dependence of the standard Gibbs energies of formation of some metal oxides.
Ans.  (4)
Sol. Ellingham diagram is graph of AG° vs T of any metal / element oxide. Since

AGP® = AH® — TAS®

for most metal oxide formation

metal (s) + oxygen (g) — metal oxide (S)

AH® = —ve

AS°® = —ve

so graph will be a straight line with — ve y- intracept & +ve slope.

6. The condition that indicates a polluted environment is :
(1) 0.03% of CO2 in the atmosphere (2) eutrophication
(3) pH of rain water to be 5.6 (4) BOD value of 5 ppm
Ans.  (2)
Sol. (2) Clean water would have B.O.D value of less than 5 ppm whereas highly polluted water coluld have a

B.O.D value of 17 ppm or more.

(3) The process in which nutrient enriched water bodies support a dense plant population which kill animal
life by depriving it of oxygen results in subsequent loss of biodiversity is known as Eutrophication.

(4) If the concentration of dissolved oxygen of water is below 6 ppm, the growth of fish get inhibited.
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7. Which of the following derivatives of alcohols is unstable in an aqueous base?
1 . Il 2) RO-CM
W Ro~"Me @ &
®3) | O | @ | |
RO" O~
Ans. (1)
Sol. Esters are hydrolysed in basic medium(saponification)
8. The equation that represents the water-gas shift reaction is :

(1) CO(g) + H20(g) —2— CO2 () + Ha(g)

(2) 2C(s) + O2(g) + 4N2(g) —22%— 2CO (g) + 4N2(Q)
(3) C(s) + H20 (g) —2°“— CO(g) + H2 (9)
(4) CHa (9) + H20 (9) —=2*— CO (g) + 3Hz (9)

Ans. (1)
Sol.  CO(g) + H20(g) —2X— CO2 (g) + H2(g)

Catalyst
Reaction is called water gas shift reaction

9. A flask contains a mixture of compounds A and B. Both compounds decompose by first-order kinetics.
The half-lives for A and B are 300 s and 180 s, respectively. If the concentrations of A and B are equal
initially, the time required for the concentration of A to be four times that of B (in s) is : (use In 2 = 0.693)

(1) 120 (2) 300 (3) 180 (4) 900
Ans. (4)
Sol. Ci=Coe k, = N2 o bz
180 T/
In2
Ci),a = (Co)a e 4! ==
(C9).a = (Co)a =g

(Co,8=(Co)s g ket

Coe _Cole  okako
Ca (Coda

4 = ekakelt

2in2=|2_1In2 |,
180 300
5= 120 ¢
180x 300
t= M =900sec
120

Resonance Eduventures Ltd.

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) - 324005
Ph. No.: +91-744-2777777,2777700 | FAX No. : +91-022-39167222
To Know more : sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029
Toll Free : 1800 258 5555 7340010333 fauebnnk.coms‘ResonanceEdu utwwttencurn/ResonanneEdu www youtube.com/resowatch Eh\og resonance.ac.in

This solution was download from Resonance JEE (MAIN) 2020 Solution portal PAGE # 3



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

®
Resonance” | jee MAIN-2020 | DATE : 05-09-2020 (SHIFT-1) | PAPER-1 | OFFICIAL PAPER | CHEMISTRY

10. The value of the crystal field stabilization energies for a high spin d® metal ion in octahedral and
tetrahedral fields, respectively, are:
(1) — 2.4A0 and —0.6A¢ (2) — 1.6A0 and —0.4A:
(3)—0.4A0 and —0.27 At (4) — 0.4A0 and —0.6A:
Ans. (4)
Sol. For d configuration, high spin
0] In case of octahedral complex

tog2 11, gglit
CFSE = [-0.4ntzg + 0.6Nneg]Ao + N(P)
=[-0.4%x4+0.6x2]Ac+0
=—0.4A0

0] In case of tetrahedral complex
e2,1, tzl'l'l
CFSE =[-0.6ne + 0.4nt2] At
=[-0.6 x 3 + 0.4 x 3]A¢

= —0.6At
11. In the following reaction sequence the major product A and B are :
(])
I' I|I I o anhydrous A 1 Zn—Hg/HCl
' AICl, " 2.H5PO,
0
i
wa=| [ Je=] [ ]
CO, H (U)
0O
Il
@ A7 Ll = | |
CO, H H
L i |
(3) A | [ b= | [ |
CO,H A
it
@A e 0]
CO,H
Ans. (1)
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(0]
+ 5 __ Anhydrous Zn— HQ HsPO, o
A|C|3
(e}

Sol.
12. The increasing order of the acidity of the a-hydrogen of the following compounds is:
o R hii
Ph ~ SPh ~OMe NMe,
(A) (B) ©) (D)
(1) (C)<(A) <(B) < (D) (2) (B) <(C) <(A) < (D)
(3) (A)<(C) <(D) < (B) (4) (D) <(C) < (A) < (B)
Ans. (4)

Sol. Acidity a stability of conjugate base

O O
Ph/ll\é)k “ )‘\ " & /u\o CHs % /U\N(Me)z

CH2

(Stability of conjugate bases)

13. Identify the correct molecular picture showing what happens at the critical micellar concentration (CMC)
of an aqueous solution of a surfactant (@ polar head; saa/non-polar tail ® water)

ettt L £ e L § ]
—_——— —

Sl e

‘.
* »

(A) (B) (C) (D)
1) (A (2) (B) (3) (D) 4)(©)
Ans. (3)
Sol. In micelle formation, above “CMC” hydrocarbon chains are pointing towards the centre of sphere with

COO- part remaining outward on the surface.

14. In the sixth period, the orbitals that are filled are:
(1) 6s, 5f, 6d, 6p (2) 6s, 5d, 5f, 6p (3) 6s, 6p, 6d, 6f (4) 6s, 4f, 5d, 6p
Ans. (4)

Sol. In 6t period 6s, 4f, 5d and 6p orbitals are gradually filled.

15. A diatomic molecule Xz has a body-centred cubic (bcc) structure with a cell edge of 300 pm. The density
of the molecule is 6.47 g cm~3. The number of molecules present in 200 g of Xz is:
(1) 4Na (2) 2Na (3) 40Na (4) 8Na
Ans. (1)
Sol. For BCC Z=2
ZxM

N, xVolume
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6.17 = 2xM
6.02x10% x[3x107%]°
617= —2>XM
6.02x2.7
M =50
200

No. of mole= —=4
50

No. of molecule = 4 Na

16. The structure of PCls in the solid state is :
(1) tetrahedral [PCls]* and octahedral [PCle]- (2) trigonal bipyramidal
(3) square planar [PCls]* and octahedral [PCls]- (4) square pyramidal
Ans. (1)
Sol.  2PCls(s)— [PClaJ* [PCle]-

Tetrahedral Octahedral

17. The potential energy curve for the H2 molecule as a function of internuclear distance is:
Energy Energy
f I
1) (2)
Internuclear -~ Internuclear
distance distance
Energy Energy
3) T (4) T
Internuclear i Internuclear
distance distance
Ans. (2)
Sol. The potential energy curve for the formation of H2 molecule as a function of internuclear distance of the H atoms.

The minima in the curve corresponds to the most stable state of Ha.

3 ! ; ;
£ I H H
S I H i
< I i :
3 I ' '
o H H
) 0 1 S
c | . .
L | Distance of separation
I
T : Bond
4358 Energy

Bond Length 74pm  |nternuclear distance ——>
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18. The correct electronic configuration and spin-only magnetic moment (BM) of Gd3* (Z=64), respectively,

are:

(1) [Xe] 5f" and 7.9 (2) [Xe] 5f” and 8.9 (3) [Xe] 4f" and 7.9 (4) [Xe] 4f" and 8.9
Ans.  (3)
Sol. Electronic configuration of

64Gd = [Xe] 4F7 5d* 6s?

64Gd3* = [Xe] 4F7

No. of unpaired electron = 7

p=+/n(h+2)BM

=63
=7.93 BM
19. The difference between the radii of 3" and 4" orbitals of Li?* is AR1. The difference between the radii of
39 and 4™ orbits of He* is AR2. Ratio AR1 : ARz is :
12:3 (2)3:8 (3)3:2 (4)8:3
Ans. (1)

n2
Sol. r= 0.529?A

For Li2*
(ri2e Jnea — (N2 Ineg = % [16 — 9] = AR:
For He*
(Mo Inza = (e Ines = % [16 — 9] = AR>

AR,
AR,

2
3

20. The most appropriate reagent for conversion of C2HsCN into CHsCH2CH2NHz is :

(1) NaBHa4 (2) LiAIH4 (3) CaH2 (4) Na(CN)BHs
Ans. (2)
Sol.  CHsCHz—C=N —AM4 5 CHaCH3-CH-NH»

NaBH4 does not reduce R—CN.
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Numerical Value Type (V&IT#H® TPIR)
This section contains 5 Numerical value type questions.
39 GUS # 5 IS YR D U & |

21.

Ans..

Sol.

22.

Ans.

Sol.

23.

AnNs..

Sol.

An oxidation-reduction reaction in which 3 electrons are trAns.ferred has a AG° of 17.37 kJ mol-* at 25°C.

The value of E),, (inV)is ........... x 1072, (1F = 96,500 C mol-2)
-6
AG° = — nF EC%ell

17.37 x 108 = — 3 x 96500 x El%i

Ecen =-0.06 V

The number of chiral carbon(s) present in peptide, lle-Arg-Pro, is.......

4
NH,
NH-C=NH
|
ﬁ (CIHz)s ﬁ COOH
* *
NH,~CH-C-NH-CH—C-N —H
*
CH-CH,—CHs CH,
CHs

The minimum number of moles of Oz required for complete combustion of 1 mole of propane and 2 moles
of butane is.............
18

(1) Combustion of propane.

C3H8 + 502(9) —_—> 3C02(g) + 4HZO

1mole 5 mole

(2) Combustion of butane

C,Hy + %oz — 5 4CO0x(g) + 5H20

1 mole 13 mole
2

so total mole of Oz required =5 + 13 = 18
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24, The total number of coordination sites in ethylenediaminetetraacetate(EDTA*) is.......
Ans.. 6
Sol. —OOC—CHz\ ) __/CHz—COO-
N-CH = CH—N\
‘OOC—CHz/ CH2>—COO-
25. A soft drink was bottled with a partial pressure of COz of 3 bar over the liquid at room temperature. The

partial pressure of COz over the solution approaches a value of 30 bar when 44 g of CO: is dissolved in
1 kg of water at room temperature. The approximate pH of the soft drink is....... x 1071,

(First dissociation constant of H.COz = 4.0 x 10-7; log2 = 0.3; density of the soft drink = 1 g mL™?)

Ans. 37
Sol.  Amount of CO2 in one liter of solution = 4.4. gram = 0.1 Mole
pH = 1/2 {pKa - log C} For a weak acid solution

pH=1/2{6.4+1}=37
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