
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

20th July Shift 1 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 
PART – A – PHYSICS 

 

Section A 
 

 
 
 Ans: (c) 
  

 Sol: g


(at any point) = g


(earth) + g


 (mars) 

  Since distance is large | g


| = | g (earth) | = 10 

 As we move away from earth it decreases to zero at a point where g


(earth) + g


(mars) = 0. Then it 

increases at mars surface to | g


| = | g


 (mass) = 4 

 Aliter → at neutral point, g = 0 
 

 
 
 Ans: 0.82 eV 
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9

1

4

1
6.13eV

R

1

R

1
6.13E

2
2

2
1

p =







−=














−=  

  For gold plate,  = Ep – KEmax 



 

  Where KEmax = 2mV
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   = 1.89 – 1.075 = 0.82 eV 
 

 
 
 Ans: 740 years 
 

 Sol: Given, year/
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=  

  year/
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 Ans: Q = 2q 
 
 Sol:  
 
 

r Q - q + q 

A 

B 

2 

1 
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r
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qKq
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dF
=  for maximum electrostatic repulsion  

   Q – 2q = 0  Q = 2q    
 

 
 
 Ans: 10.2 
 
 Sol:  
 
 
 
 
 
 
 
 

  planeinclinedthetolarPerpendicu

)1(30sin
R
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
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


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  planeinclinedalong)2(30cos
r
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N30sinmg

2

s →−−=+  

  
N30sinmg
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)2(

)1(

s+

−
 = tan 30 

   N = 10.2 × 103 kg m/s2 
 

 
 

 Ans: 
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 Sol: 
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   T2ℓ1 – T2ℓ0 = T1ℓ2 – T1ℓ0 
  (T1 – T2) ℓ0 = T1ℓ2 – T2ℓ1 
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 Ans: 10 A 
 
 Sol: Applying KCL at point X 

  0
20

140V

5

90V

6

0V
=

−
+

−
+

−
 

   10 V + 12 V – 1080 + 3V – 420 = 0 

   V = 60 V 

  current in 6 Ω = A10
6

0V
=

−
 

 
 

 
 

 Ans: AB2BA 22 −+  

 

 Sol: BABA


=  

  AB cos  = AB sin  

  AB2BA45cosAB2BABA 2222 −+=−+=−

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5 Ω 20 Ω 

0 V 

140 V 

0  V 0 V 

X 
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 Ans: 500 R 
 

 Sol: n = 4, T= 50 K, ,
2

R5
CV = W =0 

  Q = U + W 

   Q = U = n eV T= 4 × 50
2

R5
 = 500 R  

 

 
 

 Ans: 27.79 A 
 

 Sol: F
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  Aliter 

  
dt

d e
0d


=  

  
( )

3e
102

1t100sin20

d

AtV
−


== = 104 sin 100 t 

  ( ) == t100sin10
dt

d 4
0d 8.85 × 10-12 × 104 × 100  cos 100 t 

  = 27.79 cos 100 t 
 



 

 
 
 Ans: 25 mA 
 
 Sol:  
 
 
 
 
   
 
 
 

  mA50
1000

50100
=

−
=  

  mA025.0
2000

50
L ==  

  I = IZ + IL IZ = I – IL , 50 mA – 25 mA = 25 mA 
 

 
 
 Ans: 15 m 
 

 Sol: ĵ45sin24î45cos24VBW +=


 

  ĵ4î4 +=  

  ĵVW −=


 

  ĵ3î4VVV WBWB +=+=


 

  ( ) ĵ9i123ĵ3î4tVS BB +=+==
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
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 Ans: 686 
 

 Sol:   = aFy  

  mg – N = a 
  70g – N = 70 × 0.2 
  N = 70 [g – 0.2] = 70 × 9.8 = 686 N 
 

 
 

 Ans:  and J have the same dimensions 
 

 Sol:   122 KTML
T

Q
S −−=





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
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
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  [J] = M0L0T0 

  [KR] = [J2] 

   []2 = [KR] = (mol) 
Kmol

TML

K

TML 2222 −
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 Ans: 37.58 
 

 Sol: 
R
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U
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V

n 1212 −
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25.14.1

40

25.1

V

4.1

−

−
=

−
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   V = -37.58 cm 
 

 
 

 Ans: 2  

 

 Sol: 
q

m

Bq

mk2
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r ==  

  m2 = 2 md and q = 2qd 

   2
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q

m

r
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d

d

d

dd ==


 

 



 

 
 

 Ans: 
CBA V

1

V

1

V

1
  

 

 Sol: 
M

RT3
Vrms =  

  ma < mb < mc  VA > VB > VC  
CBA V

1

V

1

V

1
  

 

 
 
 Ans: A-Flux, B-EMF, C-Power dissipated 
 
  Sol: As rod moves in filed, area increases upto x = b, then field is absent and again flux is generated on 

return journey from x = b to x = 0. Thus A represents flux 

   e = 
−

dt

d
curve B represents emf [slope of   - t graph] 

   P = VI  curve C represents power dissipated  
 



 

 
 

 Ans: 11  10−5 V / m 
 
 Sol:  
 
 
 
 

  Di = JdA cos  = 
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 Ans: 
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Section B 
 

 
 
 Ans: 1.00 
 

 Sol: 
22 mv
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2

1
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k
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 Ans: 100.00 
 

 Sol: Q = w + U where w → area enclosed by the curve  

   Q =  ab 

  
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 Ans: 1.00 
 

 Sol: 2
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  As the electric field is switched on ball strikes the wall and returns back 

  S = ut1 + 
2

1
a 2

1
t  

  0.1 = 
2

1
× 0.8 × 2

1
t  t1 = s

2

1
 

   Time period, T = 2 × s1
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1
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 Ans: 2.00 
 

 Sol: At t = 0, y = 
2x1

1

+
 

  At time t, y = 
( )2vtx1

1

−+
 

  At time t = 1, y = 
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)1(
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1

2
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1

2
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  Comparing (1) and (2), v = 2 m/s 
 

 
 
 Ans: 3.00 
 

 Sol: tan  =
R

XX LC −
 

  tan 45 = 
R

Xx LC −
 

  XC – XL = R 
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 Ans: 132.00 
 

 Sol: Frequency received by the wall, ’ = 0
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 Ans: 4.00 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  According to law of conservation of angular momentum  

Before collision  

m         u 

Rest 

After collision  

rest 

m 

 



 

  ( ) )1(
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ML

2

L
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2

−−−−=
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


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L
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
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  Substituting V1 from (2) and L from (1) in (3) 
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mu6
u

M

m
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M
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  4x
4

1

M

m
==  

 

 
 
 Ans: 2.00 
 

 Sol: When the disc is sliding a1 = g sin  

  S = ut1 + 
2

1
a1

2

1
t 2
1

= g sin  )1(t2
1

−−−−−  

  When disc is rolling, a = 

2

1
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2
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  From (1) and (2), =
2

3

t

t

1

2 x =2 

 

 
 
 Ans: 40.00 
 
 Sol: Amax = Am + AC 
  Vmax = Vm + VC 

  200 = Vm + 160  Vm = 40 
 

 
 
 Ans: 25.00 
 



 

 Sol: Magnification of microscopic lens, m = 1 + 
0f

D
 

  cm5f
f

25
16 0

0

=+=  

   Magnification of compound microscope when image formed infinity,  

  m = 
e0 f

D

f



 

  
ef

25

5

60
12 =  

   fe = 25 cm  

 

 

PART – B – CHEMISTRY 
 

Section A 

 

 

 

 Ans: Liquid CO2 for dry cleaning clothes 

 

 Sol: Liquid CO2 is used for dry cleaning of clothes 

 

 

 

 Ans: Compound ‘A’ is dicarboxylic acid and compound ‘B’ is diol 

 

 

 

 



 

 Sol: 


KMnO4, H2SO4 COOH

COOH

(A)

 

 

  

H2O, 273 K

KMnO4

OH

OH  

 

 

 

 Ans: [NiCl4]2− > [NiH2O)6]2+ > [Ni(CN)4]2− 

 

 Sol: [NiCl4]2− → Bright blue colour 

  [Ni(H2O)6]2+ → has two unpaired electrons which result in green colour. Due to d-d transition red light 

is absorbed and complimentary light emitted is green  

  [Ni(CN)4]2− → In presence of strong field cyanide ligand, the unpaired electrons in 3d pairs up, no d-d 

transition possible and the complex is colourless 

 

 

 

 Ans: K2[Ni(CN)4] 

 

 Sol: In K2[Ni(CN)4], 

  Ni2+ → 3d8 4s0 

  CN− strong ligand, 

dsp2 hybridisation

 

 



 

 

 

 Ans: (A) and (E) only 

 

 Sol: Tyndall effect is observed only when the following conditions are satisfied 

  (i) The diameter of he dispersed phase particles is not much smaller as compared to the wavelength 

of light used 

  (ii) There is a large different in the refractive indices of the dispersed phase and dispersed medium 

 

 



 

 

 

 Ans: N=N

O

O

O−

O

 

 

 Sol: N=N

O

O

O−

O

O

O

OH

OH

H2N−CH−COOH

R

+ R−CHO + CO2 + 4H2O

OH
 

 

 

 

 Ans: Cu(NO3)2 

 

 

 



 

 Sol: )pptblack(CuSSHCu
)Y(

H
2

2 ⎯⎯→⎯+
+

+  

  OHSNO)NO(CuCuS 22
lelubSo

23
HNO.conc

)Y(

3 +++⎯⎯⎯⎯⎯ →⎯  

  ]blueDeep[])NH(Cu[)NO(Cu
)X(

2
43

OHNH

excess

lelubSo
23

4

+⎯⎯⎯ →⎯  

 

 
 

 Ans: Amylose is branched chain polymer of glucose 

 

 Sol: Amylose is a linear chain polymer of glucose 

 

 

 

 Ans: −
4BrO  

 

 Sol: In ,BrO4
− Br is in maximum oxidation state (+7). So it cannot undergo further oxidation. 

 

 

 

 Ans: acidic 

 

 Sol: 3
)acidic(
521043 HPO4ON2OPHNO4 +⎯→⎯+  

 



 

 

 

 Ans: Zn 

 

 Sol: Zn is a low boiling metal. Hence can be purified by fractional distillation method 

 

 

 

 Ans: Only (II) 

 

 Sol:   Compound             Tollens test 
 

  (i) CH3−CH−CHO

CH3

                positive 
 

  (ii) CH3−C=CH2

OH

  
tautomerises

   CH3−C−CH3

O

        negative 

 

  (iii) 
OH

  
tautomerises

  
CHO

        positive 

 

  (iv) 
O

OH
Hemiacetal

  
Tollens reagent

 O

O
C

O

H

O
     positive 

 



 

 

 

 Ans: A is not correct but R is correct 

 

 Sol: The dihedral angles in H2O2 in gaseous phase is 111.5 and in solid phase is 90.2 

 

 

 

 Ans: Primary amine, isonitrile compound, conc.HCl 

 

 Sol: Only 1 amines gives carbylamine reaction 

  To destroy the offensive odour of carbylamine the reaction mixture is treated with conc.HCl 

  OH3KCl3NCRKOH3CHClNHR 2

)B(
Isonitrile

3

)A(
emina1
2 ++−⎯→⎯++−



 

  HCOOHNHRHCl.concRNC 2
OH

)C(

2 +−⎯⎯ →⎯+  

 

 

 

 Ans: (A) and (B) only 



 

 Sol: (A) and (B) only are involved in resonance 

 

 

 

 Ans: 2-Ethoxy-2,3-dimethylbutane 

 

 Sol: CH3−C⎯CH−CH3

CH3

CH3

H3C−C−CH−CH3

CH3

C2H5OH

Br

CH3

1,2-methyl sh ift

CH3−C⎯CH−CH3

OC2H5

CH3

H3C−C⎯CH−CH3

CH3

C2H5OH

CH3 CH3

2-Ethoxy-2,3-dimethylbutane

 

 

 

 

 Ans: K 

 

 Sol: 22 OOK ⎯→⎯+  

  Potassium reacts with oxygen to form superoxide (KO2) which is pale yellow in colour and 

paramagnetic 

 

 

 Ans: Both A and R are true but R is NOT the correct explanation of A 

 

 Sol: Sharp glass edge becomes smooth on heating it upto its melting point. On heating glass melts and 

surface of the liquid tends to take rounded shape at the edges which has minimum surface area 



 

 

 

 Ans: B(OH)3 and Al(OH)3 

 

 Sol: B(OH)3 is H3BO3 which is acidic in nature 

  Al(OH)3 is amphoteric in nature 

 

 

 

 Ans: Polyacrylonitrile 

 

 Sol: ⎯→⎯−=
ileAcry lonitr

2 CNCHnCH ⎯CH2−CH⎯
CN

n

PAN or Or lon

 

 

Section B 

 

 

 

 Ans: 667 

 

 Sol: cH(glucose)= −2700 kJ mol−1 

  No. Of mole of glucose require for production of 1000 kJ heat mole
2700

10000
=  

  Mass of glucose 66.666180
2700

10000
==  

 

 

 



 

 Ans: 226 

 

 Sol: OHNaClNaOHHCl 2
mol1mol1mol1

+⎯→⎯+  

  No. of moles of NaOH = M1V1 = 0.5  250  10−3 = 0.125 mol 

  No. of moles of HCl = M2V2 = 500  10−3 = 0.5 mol 

  0.125 mol NaOH react with 0.125 mol HCl to form 0.125 mole NaCl 

  Remaining no. of moles of HCl, n = 0.5 − 0.125 = 0.375 

  No. of moles of HCl unreacted = n  NA = 0.375  6.022  1023 

             = 2.258  1023 

             = 226  1021 

 

 

 

 Ans: 106 

 

 Sol: 
90

100
log

1

303.2

]R[

]R[
log

t

303.2
k 0 ==  

   )954.01(303.2)9log10(log303.2 −=−=  

   13 mol10938.105105938.0046.0303.2 −−===  

 

 

 

 Ans: 2 

 Sol: CH3−C−O−C2H5

O
(Ethyl ethanoate)

CH3MgBr
H3C−C−CH3

O

(i) CH3MgBr

(ii) H3O+
CH3−C−CH3

CH3

OH

2-Methylpropan-2-ol

 

 

 

 

 Ans: 0 

 

 Sol: 121062622

31
p4s4d3p3s3p2s2s1Ga →  

  21062622 s4d3p3s3p2s2s1Ga →+  

  For 4s orbital, n = 4,   = 0 

  (Valence electron) 

 

 



 

 Ans: 78 

 

 Sol: toluenetoluenebenzenebenzeneTotal XPXPP  +=  

         torr451035
2

1
20

2

1
70 =+=+=  

  
T

A
A

P

P
)phasevapourIn('X =  

  2

T

AA 107.77777.0
45

5.070

P

XP −==


==


 

 

 

 

 Ans: 172 

 

 Sol: 
)p()p(

)p(
K

22

3

O
2

SO

2
SO

p =  

       2

32

2

102.172722.1
)10530()45(

)43( −

−
==


=  

 

 

 

 Ans: 3 

 

 Sol: 23 III +→ −−  

  Total e− pairs 5
2

10

2

127
==

++
=     I⎯ I⎯ I

−
Strucuture

 

  2-Bond pairs and 3 lone pairs 

 

 

 

 Ans: 2 

 

 Sol: [Co(CN)6]4−  Co2+ → 3d7 4s0 

  CN− strong ligand : No. of unpaired electrons = 1 

  BM2BM73.13)21(1)2n(n ===+=+=  

 



 

 

 

 Ans: 3 

 

 Sol: CH3−C=O + H2N−NHCONH2

CH3

−H2O
H3C−C=N−NH−CONH2

CH3
(Acetone semicarbazone)Acetone

Semicarbazide

 

 

 

PART – C – MATHEMATICS 
 

Section A 

 

 
 

 Ans: 
9

2
 

 

 Sol: Rxallfor0645a4)x2(ax2 +−++  

  

 
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 

 
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P
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 Ans: )1(
8

1
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x

y
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x

y
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−
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
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=








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x
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
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
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−

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

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x
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=
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







=

=

x

y
cosCx
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1k
2

1

2

k
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k
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2

1
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2

1
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y
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x

y

2

1
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x

y
cos

1

1

1

1
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−

−

−

−

−

=
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

=

















=





=








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==




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  
−

−
−














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2
1
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1 dx
2

x
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2

x
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 Ans: 10 + loge 2 
 

 Sol: =
−

a

0

]x[x dxe ? 

  Let a=N+f where NN and 0<f<1 
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 Ans: 0 
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011

212

k̂ĵî
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2
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 Sol:  
 
 
 
 
 
 
 
 
 
 
 

  Area of ΔPQR= PRPQ
2

1
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  Substituting in y=-2x+6, 
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 Ans: 1 − 4e6 

 

 Sol: 0dy
x
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 Ans: −2 
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−
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 Ans: 2 
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 Ans: local maximum at 
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 Ans: 1
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 Ans: 100C15 
 
 

cos−1 ( )
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3  

b = 8 

R = 5 

C B 
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 Sol:  10021002101 )xx1)(x1()x1()xx1.()x1( ++−−=++−  
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Section B 

 

 
 
 Ans: 777 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 

 Number of selection = 1
2
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 Ans: 1 
 

 Sol: 322 CCC −→  
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6 bo, 7 ba, 2w 

5 bo, 5 ba, 2w 

or 

5 bo, 5 ba, 1w 

or 

4 bo, 6 ba, 1w 



 

 
 
 Ans: 34.00 
 

 Sol: 16ax)16(4y2 =−=  
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 Ans: 21.00 
 

 Sol: k̂2ĵ2îb,k̂2ĵ2îa 11 +−=++=

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 Ans: 910.00 
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  a13 is given by , 
  Consider the pattern 0,1,3,6,10,15,…. 
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 Ans: 11.00 
 

 Sol: 

120

6
1

4
1

54 







+  



 

  









=


















=









−−

+
6

r
4

r
30

r
120

r

6
1

r120

4
1

r
120

1r 5.4C5.4CT  

  

00.11:Ans

)10(12),.......3(12),2(12),1(12,0r

12ofmultipleaisr

6and4ofmultipleaisr



=





 

 

 
 
 Ans: 1.25 
 
 Sol:  

    
  Tangent at (1,1) is 5=4.y(1)+x(1)  
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 Ans: 4.00 
 
 Sol: 

   

 

 

 

 

 

 

 

 

 
 

 
 
 Ans: 81.00 
 

 Sol:  The required plane is 0
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 Ans: 3.00 
 
 Sol:  
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