
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

18th March Shift 1 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 

PART – A – PHYSICS 
 

SECTION A 

 

 
 
 Ans: 3 
 
 Sol: Using conservation of angular momentum  

  ( ) ( ) 'mr2MrMr 222 +=  

  
m2M

M
'

+


=  

 

 
 
 Ans: 4 
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 Ans: 2 
 

 Sol: Band width = 
L

R
 

  Band width R  
  So band width will increase 
 

 
 
 Ans: 2 
 
 Sol: Every part (dl) of the wire is pulled by force i(dl) B acting perpendicular to current and magnetic field 

 giving it a shape of circle 
 



 

 
 
 Ans: 4 
 
 Sol: P = constant  
  FV = constant 

  V
dt

dV
M 




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= constant      

dt

dV
= acceleration = a 

  Ma = F 
  M V dV = constant dt 
  On integrating 
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  On integrating, 2
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 Ans: 2 
 
 Sol: Layers of atmosphere are  
  Troposphere    a → (iv) 
  Stratosphere   b → (iii) 
  Mesosphere   c → (ii) 
  Thermosphere    d → (i) 



 

 
 
 Ans: 3 
 

 Sol: ( )tcosii 0 =  

  

( ) f8

1

)f244
t

4
tat

2

i
i

0tatii

0

0

=



=




=


==

==

 

  ms5.2
400

1
t ==  

 

 
 
 Ans: 4 
 

 Sol: 
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 Ans: 4 
 

 Sol: i  

  iB   

  So field at centre of C = T1
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 Sol: 21eq +=  
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 Ans: 3 
 

 Sol: 
d

D
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  Distance between first and third bright fringe is  

  2   = 2 × 589 × 10-6 m = 1178 × 10-6 m 

 

 



 

 
 

 Ans: 3 
 

 Sol: Adiabatic process is from C to D 

  Work done = 
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 Ans:  4 
 

 Sol:  Energy associated with each degree of freedom per molecule = Tk
2

1
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 Ans: 1 
 
 Sol: Option (1) represent correct graph for particle moving with constant acceleration, as for constant 

 acceleration  velocity time graph is a straight line with positive slope and x – t graph should be an 
 opening upward parabola 

 

 
 
 Ans: 2 
 

 Sol: 
r

1
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  Ionization potential = 13.6 ×
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       = 13.6 × 207 eV 
       = 2815.2 eV 
 



 

 
 
 Ans: 2 
 

 Sol: 32 RT   
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 Ans: 3 
  

 Sol: 
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 Ans: 3 
 
 Sol: If distant objects are blurry then problem is Myopia. 
  If objects are distorted then problem is Astigmatism 
 

 
 
 Ans: 2 
 
 Sol:  qE = mg 

  neE = gr
3

4 3

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  n × 1.6 × 10-19 × 3.55 × 105 = 3 × 103 × 
3

4
×  (2 ×10-3) × 9.81 

  n = 1.73 × 1010 
 

 



 

 
 Ans: 2 
 
 Sol: E = B × C = 6 

  Direction of wave ( )BE
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Section B 
 
1. 

 
 
 Ans: 5.00 
  
 Sol:  
 
 
 
 
 

  10 sin 30 = x 
  x = 5 m/s 
 
2. 

 
 
 Ans: 161.00 
 
 Sol: A = 100 m2 

  C = 
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3. 

 
 
 Ans: 100.00 
 

 Sol: 106 = 2 × 
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    = 100 
 
4. 

 
 
 Ans: 20.00 
 

 Sol: Let velocity of second fragment is v


then by conservation of linear momentum 
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 Ans: 6.00 
 
 
 Sol:  
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  Correct answer = 6.00 
 

6.  
 
 Ans: 32.00 
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7.  
 

 Ans: 10.00 
 
 Sol: Using work energy theorem 

  Wg = K.E. 

  (10) (g) (5) = 
2

1
(10) v2 – 0 

  v = 10 m/s 
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8.  

 
 
 Ans: 2.00 
 

 Sol: i0 = A2102
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 Ans: 10.00 
 
 Sol: V2 = U2 + 2 as 
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  F = ma = (0.1) (100) = 10 N 
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 Ans: 70.00 
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PART – B – CHEMISTRY 
 

SECTION A 
 

 
 
 Ans: 1 
 

Sol: Methane is not a part of reducing / classical smog 
 

 
 
 Ans: 4 
 

Sol: M occupy 
3

2
2  of tetrahedral void, then AM

3
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 Formula of the compound is M4B3 
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 Ans: 4 
 



 

Sol: 

NH2

NaNO2, HCl
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 Ans: 4 
 

Sol: In the extraction of Aluminium, Na3AlF6 (cryolite) is added to reduce the melting point of reaction 
mixture 

 

 
 
 Ans: 2 
 

Sol: Angular node =  = 0 for ‘s’ orbital 
 Radial node = n –   – 1  

    = 3 – 0 − 1 = 2 

  n = 3,  = 0 

  3s orbital 
 

 



 

 Ans: A 
 

Sol: (a) Chlorophyll – Magnesium 
 (b) Vitamin B12 – Cobalt 
 (c) Anticancer drug – Platinum 
 (d) Grubbs catalyst – Ruthenium 

 

 
 

 Ans: 4 
 

Sol: (a) Ca(OCl)2 – Bleach 
 (b) CaSO4. ½H2O – Plaster of Paris 
 (c) CaO – Cement 
 (d) CaCO3 – Antacid 

 

 
 
 Ans: 3 
 

Sol: Test is used for the detection of −
2NO  

 
−− +→+ COOCHHNOCOOHCHNO 3232  
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 Ans: 2 
 

Sol: Mg(HCO3)2 ⎯⎯⎯ →⎯
heating

Mg(OH)2 + 2CO2 

 During boiling of water Mg(HCO3)2 get converted into Mg(OH)2 
 The solubility product of Mg(OH)2 is higher than MgCO3 

 



 

 

 
 
 Ans: 1 
 

Sol: 

CN

H2O

H+

CONH2
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 Ans: 1 
 

Sol: Methoxy ethane (CH3–O–CH2–CH3) and propanol (CH3–CH2–CH2–OH) are functional isomers 
 

 
 
 Ans: 2 
 

Sol: (a) Deacon’s process – CuCl2 
 (b) Contact process – V2O5 
 (c) Cracking of hydrocarbons – ZSM-5 
 (d) Hydrogenation of vegetable oil – Particles ‘Ni’ 

 



 

 

 
 
 Ans: 2 
 

Sol: 

CO−CH3

C2H5MgBr

CH3−CH2−C−CH3

OH
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Cl

 

 
 
 



 

 

 
 
 Ans: 4 
 

Sol: 

Br
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 Ans: 1 
 

Sol: Sucrose on hydrolysis give two reducing monosaccharides, glucose and fructose 
 

 

    
 
 Ans: 2 
 

Sol: (a) Antacid – Cimetidine 
 (b) Artificial sweetener – Alitame 
 (c) Antifertility – Novestrol 
 (d) Tranquilizers − Valium 

 

 
 
 Ans: 2 
 



 

Sol: 

acid
orousPyrophosph

524333 HCl3OPH3 PCl PO5H +→+  

 Pyrophosphorous acid is a dibasic acid 
 

 
 
 Ans: 2 
 

Sol: For isoelectronic species, as positive charge increases, ionic radius decreases. Hence the order 
should be Na+ > Mg2+ > Al3+ 

 

 
 
 Ans: 1 
 

Sol: (a) Alcoholic potassium hydroxide – Used for -elimination 
 (b) Pd/BaSO4     – Lindlar’s catalyst 
 (c)  BHC (Benzene hexa chloride) – Obtained by addition reaction 
 (d) Polyacetylene    – Electrodes in batteries 

 



 

 

 

 
 



 

 Ans: 1 
 

Sol: 

CH3

OCH3

alkaline KMnO4
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SECTION B 

 

1.  

 
 Ans: 50 
 

Sol: 
1n

1i

−

−
= , Since n = 2, α = i − 1 (or) i = 1 + α 

 Tf = (1 + α) Kf.m 
 3.885 = (1 + α) × 1.85 K kg mol–1 × 2 
 1 + α = 1.05 
 α = 0.05 = 50 × 10–3 

 

2.  

 
 Ans: 3 
 

Sol: CH2−NH2

CH3−Br

−HBr
CH2−NH−CH3

CH3−Br

−HBr
 

 

 

CH2−N−CH3

CH3−Br

−HBr
CH2−N−CH3

CH3 CH3

CH3  
 

 1 mole benzyl amine reacts with 3 moles of CH3–Br to form  
 Benzyl trimethyl ammonium bromide 

  0.1 mole benzyl amine reacts with 3 × 10–1 moles of CH3Br 
 

 

3.  

 
 Ans: 16 
 

Sol: CH2−CH2−CHO CH2=CH−CHO

OH
74 g 56 g

x 7.8 g

-H2O
 



 

 If the percentage yield is 64, then the number of grams of 3-hydroxy propanal dehydrated 

g10.16
64
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
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4.  

 
 Ans: 15 
 

Sol: The diatomic molecule is NO which contains 15 electrons. Based on molecular orbital theory, the 
bond order of NO is 2.5 

 

5.  

 Ans: 128 
 

Sol: Hrn = [6H(C–H) + H(C–C)] – [H(C=C) + 4H(C–H) + H(H–H)] 
    = [6 × 414 + 347] – [611 + 4 × 414 + 436] = 128 

 

6.  

 
 Ans: 3 
 

Sol: In K3[Cr(oxalate)3] 
 Oxidation state of Cr in the complex is +3 
 Cr = [Ar] 3d5 4s1 
 Cr3+ = [Ar] 3d3 
 Number of unpaired electrons = 3 

 
7.  

 
 Ans: 3 
 

Sol: C2H6 + 
2

7
O2 → 2CO2 + 3H2O 

 30 g ethane → 3 × 6.022 × 1023 H2O molecules 

 3 g ethane → 3 × 6.022 × 1022 H2O molecules 



 

8.  

 
 Ans: 45 
 

Sol: 
cellnFEG −=  

 
−++ −=
I/IFe/Fecell

2
23 EEE  

 

Fe3+ Fe2+ Fe

G3

G 1 G2

 
 G1 + G2 = G3 

 ]Fe/Fe[E3]Fe/Fe[E2]E[E 32
Fe/Fe 23

++ =+ ++
  

 ( ) V772.0]V440.0[2]036.0[3Fe/FeE 23 +=−−−= ++  

  ( ) ( ) V233.0539.0772.0EEE
I/IFe/Fecell

2
23 =−=−= −++

  

  
cellnFEG −=  

     = –2 × 96500 × 10–3 × 0.233 = –44.92 kJ  45 kJ 
 
9.  

 
 Ans: 3 
 

Sol: Rate = k[NO]x [Cl2]y 
 0.18 = k[0.10]x [0.10]y ---- (1) 
 0.35 = k[0.10]x [0.20]y ---- (2) 
 Divide eq (2) by eq (1) 
 2 = 2y 

  y = 1 
 0.35 = k[0.10]x [0.20]y ---- (3) 
 1.40 = k[0.20]x [0.20]y ---- (4) 

 

  4 = 2x 
 



 

  x = 2 
  Overall order of reaction x + y = 2 + 1 = 3 
 

10.  

 
 Ans: 10 
 

Sol: 
]Acid[

]baseConjugate[
logpKpH a +=  

 
1

]baseConjugate[
log74.474.5 +=  

 log [conjugate base] = 1 
 [conjugate base] = antilog (1) = 10 

 

 

PART – C – MATHEMATICS 
 

SECTION A 
 
1.

 

 
 
 Ans: 4 
 

Sol: y2 = 4a (x + a) 

 2yy’ = 4a.1  'yy
2

1
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 Ans: 4 

Sol: 
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 Ans: 1 
 

Sol: 1002 + (99) (101) + (98) (102) + ……+ (1) (199) 
  =1002 (100 – 1) (100 +1) + (100 – 2) (100 + 2) 
 + ……. + (100 – 99) (100 +99) 
 = 1002 + (1002 – 12) + (1002 – 22) + ….. + (1002 – 992) 
 = 1002 (100) – (12 + 22 + …… + 992) 

 
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 = 1003 – 199 (1650) 

 α = 3, β = 1650 

 Slope 550
03

01650
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−
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 Ans: 2 

Sol: Centre of M : (0, 0) (A) 
 Centre of N : (1, 0) (B) 
 Centre of O : (1, 1) (C) 
 Cenre of P : (0, 1) (D) 

 
 
 
 
 
 
 
 
 
 
 
 
 Clearly ABCD is a square 
 

 
 
 Ans: 4 
 

Sol: Sum of all ‘n’ distinct numbers that can be formed using distinct digit x1, x2, ….. xn is  

 )x......xx(1......1111)!1n( n21

)digitsn(

+++−    

 The given digits : 1, 2, 2, 3 
 If we consider the digits 2 and 2 are different objects 
 Sum = (4 – 1)! × 1111 × (1 + 2 + 2 +3) 
     = 3! × 1111 × 8 

 The required sum (i.e., ‘2’ and ‘2’ are same objects) 26664
2

81111!3
=


=  

 

(0, 1)                     (1, 1) 

D                                   C 

A                                   B 
(0, 0)                     (1, 0) 

1 1 
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 Ans: 1 
 

Sol: R1 → R1 + R2 
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 = 2 + 4in 2x = 0  
2

1
x2sin

−
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 2x = 180 + 30, 360 – 30, 360 + 180 +30 etc 

  x = 90 +15, 180 − 15  ( x  (0, )) 
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 Ans: 4 
 

Sol: ( ) 0dzzza
2
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 ( ) ( ) 0dzzza
2
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 0dzz.za
2
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 Let α = p + iq and z = x + iy  

  a(x2 + y2) + (p + iq) (x − iy) +(p − iq) (x + iy) + d = 0 

  a (x2 + y2) + 2px + 2qy + d = 0 

 0
a

d

a

q2
x
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p2
yx 22 =++++  

 0
a

d

a

q

a

p
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2

2

2

2
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 p2 + q2 − ad > 0 

  |α|2 − ad > 0, a  R − {0} 
 

 
 Ans: 2 
 

Sol: (1 +x + 2x2)20 = a0 + a1x + a2 x2 + …….. a39x39 + a40x40 ---- (1) 
 To find a39 
 [2x2 + (1 + x)]20 = (2x2)20 + 20C1 (2x2)19 . (1 + x) + 20C2 (2x2)18 . (1 + x)2 + ….. 
 Coeff of x39 = 20C1 . 219 [No other terms contains x39] 
 Put x = 1 in (1), 420 = a0 + a1 + a2 +…… a39 + a40 ---- (A) 

 Put x = −1 in (1), 220 = a0 − a1 + a2 − a3 +…… a39 + a40 ---- (B) 

 (A) − (B)  2a1 + 2a3 + 2a5 + ….. + 2a37 + 2a39 = 420 − 220 = 240 − 220 

  a1 + a3 + a5 + ….. + a37 + a39 = 239 − 219 

  a1 + a3 + a5 + ….. + a37 + a39 = 239 − 219 − 239 

 = 239 − 219 − 20.219 = 239 − 21.219
  

 = 219 (220 − 21) 
 

 
 
 Ans: 1 
 

Sol: x
]x[x

eccos
y

1

−
=

−

 

 If x  N, x − [x] = 0 then y is not defined  

 cosec−1 x is defined if f  (, −1]  [1, ) 
 



 

 
 

Ans: 1 
 

Sol: 
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 Ans: 1 
 

Sol: x3 + ax2 + bx + c = 0 

  α + β +  = −a 

 αβ + β + α = b 

 αβ = −c 

 3211 CCCC,0 ++→=
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  −a[(αβ + β + 2α) − (α2 + β2 + 2) 

 = −a[b − {(α + β + )2 − 2(αβ + β + α}] 
 = −a[b − (a2 − 2b)] = −a (b − a2 + 2b) 
 = a (3b − a2) = a3 − 3ab = 0 

  a3 = 3ab  a2 = 3b  3
b
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 Ans: 3 
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   Equation of the line 
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 Ans: 4 
 

Sol: t5)1x(2Let 2 =+−  
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 Ans: 2 
 

Sol: a


 before rotation = a


 after rotation 

 10)1p(1p9 22 ++=+  

  9p2 + 1 = p2 + 2p + 11  8p2 − 2p − 10 = 0 
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 Ans: 2 
 

Sol: 3412525r),5,5(:C 11 =−+=  

 313725121r),5,11(:C 22 =−+=  

 6)55()115(CC 22
21 =−+−=  

 C1C2 = r1 + r2  
 The two circles touch externally 

 

 
 
 Ans: 2 
 

Sol: Using the property a2 − b2 = (a − b) (a + b), the given 
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 Ans: 2 
 

Sol: 3x + 4y = 9, y = mx + 1 

  3x + 4 (mx + 1) = 9  (3 + 4m) x = 5 

 egerintanis
m43

5
x

+
=  

  m = −1, −2 
 

 
 
 Ans: 2 
 

Sol: x1)x(g,x)x(f −==  

 Dom f = [0, ) and Dom g = (−, 1] 

 Dom f  Dom g = [0, 1] but x  0 and x  1 

 As 
f

g
and

g

f
 are to be defined ( Denominator  0) 

  0 < x < 1 
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 Tr(A) − Tr(B) = 1 − (−1) = 2 
 

SECTION B 
 

1.  

 
 Ans: 6 
 

Sol:  
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121z
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1 ==  

   |a|2 = 36  |a| = 6 
 

2.  

 
 Ans: 35 
 

Sol: Sum of the ages = 25 × 40 
 New sum after retirement = (25 × 40) − 60 + x 

 New mean 39
25

x601000
=

+−
=  

  x = 35 
 

3.  

 
 Ans: 512 
 

 Sol: dx)x(f2dx)x(f
4

0

2
4

4

2


−

=  

  [f(x2) is even function] 
 Given that f(x2) + g (4 − x) = 4x3 --- (1) 
       g(4 − x) + g(x) = 0     ---- (2) 

 f(x2) − g(x) = 4x2  f(x2) = 4x3 + g(x) 

  
−

+=
4

4

4

0

22 dx)]x(gx4[(2dx)x(f  

 Given that g(4 − x) + g(x) = 0 

 x = 2  g(2) + g(2) = 0  g(2) = 0 

 x = 3  g(1) + g(3) = 0 g (3) = −g(1) 

 x = 4  g(0) + g(4) = 0  g(4) = −g(0) etc 
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0
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4.  

 
 Ans: 4 
 

g(x) [an example] 

0 2 

4 



 

Sol: The required plane is x − 2y + 2z + k = 0 

 Distance from (1, 2, 3) is 
441
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 33k33k1
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+
=  

  k = 0 or k = −6 
 If k = 0, plane : x − 2y + 2z = 0 

  a = 1, b = −2, c = 2, d = 0 

 )0(
2

1
k 

−
=  

 If k = −6, plane : x − 2y + 2z − 6 = 0 
 a = 1, b = −2, c = 2, d = −6 

 4
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5.  

 
 Ans: 4 
 

Sol: 2[2 × (3 − 2)] = 22 = 4 
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 Ans: 4 
 

Sol: 
++

+
=

++

+
=

−

−

27214

6814

272

68

)x21x(x

)x7x5(x
dx

)x21x(

x7x5
)x(f  

      −−

−−

−

−−

++

+
=

++

+
=

257

86

27227

86

)xx2(

x7x5
dx

)x21x()x(

x7x5
 

 2 + x7 + x−5 = t 
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7.  

 

 Ans: 28 
 

Sol: Mid point : (3, 0, −2) 
 DR of the normal : 2, −6, 6 or 1, −3, 3 
 Plane : 1(x − 3) − 3 (y − 0) + 3 (z + 2) = 0 

  x − 3 − 3y + 3z + 3 = 0  a2 + b2 + c2 + d2 = 1 + 9 + 9 + 9 = 28 
 

8.  

 

 Ans: 1 
 

Sol: )1(
xsin

1
xcotxcot −−−+=  

 Let cot x = t 

  cosec2 x = 1 + t2  cosec x 2t1+=  

 2t1tt +=  

 Case 1 

 |t| = t + 2t1+  

 If t > 0, )false(0t1t1tt 22 =+++=  

 If t < 0, −t = t + 22 t1t2t1 +=−+  

 )0t(
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
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3
2xIf  

 Case 2 

 |t| = t − 2t1+  

 If t > 0, )false(0t1t1tt 22 =++−=  

 If t < 0, −t = t − t2t1t1 22 =++  

  (Not possible since LHS > 0 and RHS < 0) 
 

9.  

 
 Ans: 300 
 

Sol: 3 can appear in the 1st, 2nd or 3rd position 

 Required answer = 3 × 10 × 10 = 300 
 

10.  

 
 Ans: 80 
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1 222 ===  

  (Area)2 = 4 × 20 = 80 
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