
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 
31st August Shift 1 

 

[PHYSICS, CHEMISTRY & MATHEMATICS] 
 

PART – A – PHYSICS 
 

Section A 
 

 

   

   
 



 

 Ans:  

 
 Sol: A → B → C (stable) 
  Initially no. of atoms of B = 0 after t = 0, no. of atoms of B will starts increasing and reaches maximum 

value when rate of decay of B = rate of formation of B. 
  After that maximum value, no. of atoms will starts decreasing as growth and decay both are 

exponential functions, so best possible graph is (3). 
 

 
 
 Ans: 245 Ω 
 
 Sol:  
 
 
 
 
 
 
 
  0.02i Rg = 0.98 i × 5  Rg : Resistance of the Galvanometer 
  Rg = 245 Ω 
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 Ans: R 
 

 Sol: ( ) CL
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 Ans: 5 × 10−10 m 
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 Ans: At 5 cm from −5µC on the right side 
 
 Sol:  
 
 
  Null point is possible only right side of -5µC 
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 Ans: (a)-(iii), (b)-(i), (c)-(iv), (d)-(ii) 
 
 Sol: torque = τ → ML2T 

-2 (III) 
  Impulse Ι ⇒ MLT 

-1 (I) 
  Tension force ⇒ MLT  

-2 (IV) 
  Surface tension ⇒ MT 

-2 (II) 
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 Ans: 174°C 



 

 Sol: T2 = sink temperature  
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 Ans: Kp < Ke and Pp = Pe 
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 Ans:  

 
 Sol: When Vi > 3 volt, VR > 0 
  Because diode will be in forward biased state 
  When Vi ≤ 3 volt; VR = 0 
  Because diode will be in reverse biased state 
 

 
 
 Ans: 3 
 
 
 
 
 
 
 



 

 Sol:  
 
 
 
 
 
 
 
 
 
 
 
  Given θ1 = θ2 = θ 
  From momentum conservation in x-direction MV0 = MV1 cos θ + mV2 cos θ 
  in y-direction 0 = MV1 sinθ - mV2 sin θ 
  Solving above equations 
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 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Shortest distance is 2a between Ι1 and Ι3 
  But answer given is for Ι1 and Ι2 
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 Ans: 1, 1, 1, 0 
 
 Sol:  
 
 
 
 
 
 
 

  ( ) ( )BABAY +⋅⋅=  
  Y)(0, 0) = 1 
  Y)(0, 1) = 1 
  Y)(1, 0) = 1 
  Y)(1, 1) = 0 
 

 
 
 Ans: remains same in magnitude and direction 
 
 Sol:  
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Section B 
 

 
 
 Ans: 8 
 
 Sol:  
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 Ans: 30 
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 Ans: 1 
 
 Sol:  
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 Ans: 500 
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 Ans: 64 
 
 Sol: hT = hR = 160 ------- (i) 
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 Ans: 500 
 

 Sol: 
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 Ans: 3 
 
 Sol:  
 
 
 
 
 
 
 
 
 
  Req = 3Ω 
 

3 Ω 

3 Ω 3 Ω 

3 Ω 

6 Ω 6 Ω 



 

 
 
 Ans: 6 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  ⇒ effective circuit diagram will be  
 
 
 
 
 
 
 
 
 
 
 
 
  Point drop across 6Ω = 1 × 6 = 6 = VAB 
  ⇒ Hence point drop across 15 Ω = 6 volt = VAB 
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 Ans: 100 
 
 Sol:  
 
 
 
 
 
 
 
 
 
  Potential difference across each resistor = 2V 
  q = CV = 50 × 10-6 × 2 = 100 × 10-6 = 100 µC 
 
 

PART – B – CHEMISTRY 
 

Section A 
 

 
 
 Ans: o-Hydroxymethylphenol 
 
 Sol: The monomer of Novolac is 
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 Ans: (A) is true but (R) is false 
 
 Sol: On moving from left to right across a period, metallic character decreases and non-metallic character 

increases. This is due to the increase in ionization enthalpy and increase in negative electron gain 
enthalpy. 

 

 
 
 Ans: Statement I is true but statement II is false 
 
 Sol: Syn gas (synthetic gas) have the composition CO and H2 in 1 : 1 ratio  
 



 

 
 

 Ans:  

 

 Sol: CH3−CCH−CH3
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 Ans: Both (A) and (R) are true and (R) is the correct explanation of (A) 
 

 Sol: CH3−CH=CH2
Br2 water

(HO−Br) CH2CH3−CH

Br

OH
CH3−CH=CH2Br

OH
(According to

Markovnikov's addition)

 

 

 
 
 Ans: A < 5, B > 17 
 
 Sol: BOD value of pure water is less than 5 ppm and that of polluted water is greater than 17 ppm 
 

 
 



 

 Ans: (2E)-2-Bromo-hex-2-en-4-yne 
 

 Sol: H3C−C≡C−CH=C−CH3

Br

6 5 4 3 2 1

2-Bromo-hex-2-en-4-yne

 

 

 
 

 Ans:  

 
 Sol: According to Boyle’s law, at constant temperature, PV is a constant at various pressures for an ideal 

gas 
 



 

 
 
 Ans: Both (A) and (R) are correct but (R) is not the correct explanation of (A) 
 
 Sol: Both assertion and reason are correct statement but, reason is not the correct explanation of 

assertion 

 

 
 



 

 Ans:  

 
 Sol: The reaction proceeds via the formation of carbocation intermediate. Hence the reactivity depends on 

the stability of carbocation formed. Greater the stability of C⊕, greater the reactivity. 
 

  CH3
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CH3

>

CH3 CH2

 
 

 
 
 Ans: KHSO4 
 
 Sol: ∆Tf α i.m. Since the concentration remains constant, depression in freezing point depends on vant 

Hoff factor ‘i’. Greater the value of ‘i' greater will be ∆Tf. Among the options given, KHSO4 has the 
highest ‘i' value. 

 

 
 
 Ans: Lactose 
 
 Sol: In maltose and amylase, the glycosidic linkage is α C1-C4 whereas in lactose it is β C1 − C4 
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 Ans: tricalcium silicate 
 
 Sol: The constituents of Portland cement are tricalcium silicate (30-50%), dicalcium silicate (20-45%), 

tricalcium aluminate (8-12%) and tricalcium alumino ferrite (6-10%) 
 



 

 
 

 

 
 

 Ans:  

 

 Sol: Since adsorption is an exothermic process, rate of adsorption 








m
x

 will be low at high temperatures  

  For adsorption process at constant T, n
1

P
m
x α  

  Where 
n
1

lies between 0 − 1 

 

 
 
 Ans: Yb 
 



 

 Sol: Yb (Z = 70)→ [Xe] 4f14 6s2 
  ∴ Yb2+ → [Xe] 4f14 
  Since all the electrons are paired, Yb2+ is diamagnetic 
 

 
 
 Ans: non-linear symmetrical Cr−O−Cr bond 
 

 Sol: O
Cr

O
Cr

O

O

O

O
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 Ans: 2 
 

 Sol: Biuret is H2N−C−NH−C−NH2

O O

 
  It is a bidentate ligand 
 

 
 
 Ans: Both (A) and (R) are correct and (R) is the correct explanation of (A) 
 
 Sol: Both assertion (A) and reason (R) are correct statements and reason (R) is the correct explanation for 

assertion (A) 
 



 

Section B 
 

 
 
 Ans: 7 
 
 Sol: Ge (Z = 32) → 1s2 2s2 2p6 3s2 3p6 4s2 3d10 4p2 
 

        

1s 2s 2p 3s 3p 4s 3d 4p

ml = 0 0 -1 0 +1 0 -1 0 +1 0 -2 -1 0 +1 +2 -1 0 +1  
 

  Number of completely filled orbitals with m
l = 0 is 7 

 

 
 
 Ans: 5 
 
 Sol: Except Sn−NH4OH, all the other reagents can reduce nitrobenzene to aniline 
 

 
 
 Ans: 25 
 

 Sol: ∆G° = °− cellnFE  

  ∆G° = ∆H° − T∆S° 

  ∆H° − T∆S° = °− cellnFE  

  T∆S° = ∆H° + °
cellnFE  

  
T
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 Ans: 1 
 
 Sol: In CuSO4.5H2O, out of 5 hydrated water molecules, 4 of them make co-ordinate bonds with Cu2+ ion 

and the remaining H2O molecule forms a H-bond with −2
4SO  ion. 

 

 
 
 Ans: 2 
 
 Sol: For a first order reaction, 
  t75% = 2t50% 
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 Ans: 108 
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  If the solubility is expressed in x g L−1 then, 
m
x

S =  where ‘m’ is the molar mass  

  
5

sp m
x

108K 






=∴  

 

 
 
 Ans: 20 
 

 Sol: Molarity, 121
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×
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×
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 Ans: 4 
 
 Sol: Among the given sulphides, PbS, CuS, As2S3 and CdS are soluble in 50% HNO3 
 

 
 
 Ans: 45 
 

 Sol:  

 

  ∆H = y (from the graph) 
     = 45 kJ mol−1 
 

 
 
 Ans: 3 
 
 Sol: The halogens forming halic (V) acids are Cl, Br, I such as HClO3, HBrO3 and HIO3 respectively 
 
 
 
 
 
 
 
 



 

PART – C – MATHEMATICS 
 

Section A 
 

 
 

 Ans: 3600y25x144 22 =+  

 
 Sol: 60siny5cosx12 =θ+θ ,Dividing by 60, 
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 Ans:  

 
 
 



 

 Sol:  

   
  (p ∧ ~q) (p ∨ q) is tautology  
 

 
 
 Ans: two points 
 

 Sol: ( ) ( )( ) ( )22x3e.|1x3x|xf −+−=  
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 Clearly, f(x) is not differentiable at x = -1 and x = 3 
 

 
 
 Ans: (x, y) ∈ R ⇔ 0 < |x − y| ≤ 1 is symmetric and transitive  
 
 Sol: (1, 2), (2, 3) ∈R but (1, 3)∉R 
  Hence 0 ≤ |x − y| ≤ 1 is symmetric but not transitive  
 



 

 
 
 Ans:  −23 
 
 Sol: Equation of plane is 3x − 2y + 4z − 7 + λ(x + 5y − 2z + 9) = 0 
  (3 + λ)x + (5λ − 2)y + (4 − 2λ)z + 9λ − 7 = 0 
  Substituting (1, 4, − 3) 
  ⇒ 3+ λ + 20λ − 8 − 12 + 6λ + 9λ − 7 = 0 

  ⇒λ =
3
2

 

  ⇒−11x − 4y − 8z + 3 = 0 
  ⇒α + β + γ= −23 
 

 

 Ans: 
121
120

 

 

 Sol: S = ..........
43

34

32

23

21

12
22

22

22

22

22

22
+

×
−+

×
−+

×
−

 

  = 







−++








−+








−+








−

22222222 11

1

10

1
......

4

1

3

1

3

1

2

1

2

1

1

1
= 

211

1
1− = 

121
120

 

 



 

 
 

 Ans: 
3
7

b,
3
1

a ≠=  

 

 Sol: Here ∆ = 
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 Ans: 1012  
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 Ans: 24π  
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 Ans: 7391 aaaa −  
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 Ans: 4(S − R) 
 
 Sol:  

   



 

  A – vertex 
  F – focus  
  A F = S − R 
  So latus rectum = 4(S − R) 
 

 
 

 Ans: 37 +  

 

 Sol: The numbers are 
r
a

,a, ar 

  
r
a

, 2a, ar are in A.P ⇒4a = 
r
a

 + ar ⇒ r +
r
1

= 4 

  Solving, r = 32 ±  

  4th form of G.P = 3ar3arr3 222 =⇒=⇒  

  33
r
a

a2d,3a,32r =−==+=  

  ( ) 3332dr
22 −+=− = 37 +  

 

 
 
 Ans: 5 
 
 Sol: 8a =

r

 

  
22

b3a2ba3
r

r

r

r

+=+  

  2222 .b.9b.a12.a4bb.a6.a9
rr

rr

rr

rr

++=++  

  
22

b.8b.a6a5
rr

rr

=−  

  
22

b.860cosb.8.685
rr

o =−  

 



 

  
2

bb.340
rr

=−  

  ⇒ 040b.3b
2

=−+
rr

 

  ⇒ 5b =
r

 

 

 
 
 Ans: 1 
 

 Sol: let 0tex >=  

  06tt2ty 34 =−−+=  

  1t6t4
dt
dy 23 −+=  

   

  0t12t12
dt

yd 2
2

2
>+=  

   
  ( ) ( ) ( ) 242f,41f,60f =−=−=  

  ⇒ Number of real roots = 1 
 

 
 



 

 Ans: equals 
2
1

 

 

 Sol: ( )( ) ( ) 1x0dttfdtt'f1
x

0

x

0

2 ≤≤=− ∫∫  

  Differentiating  

  ( )( )2x'f1−  = f(x) 

  ⇒ ( )( ) ( )[ ]22 xfx'f1 =−  

  
( )
( )[ ]

1
xf1

x'f

2
=

−
 

  ( ) Cxxfsin 1 +=−  

  ( ) xsin)x(f0C00f =⇒=⇒=Q  

  ∴
2
1

x2
xsin

lim
x

tdtsin

lim
0x2

x

0

0x
=







=
→→

∫
 

 
Section B 

 

 
 
 Ans: 398 
 
 Sol: an = (3n + 4) (2n + 6) = 2(3n + 4) (n + 3) = 6n2+ 26n + 24  

∑ ∑∑ ∑
= == =

++==
10

1n

10

1n

10

1n

10

1n

2
n10 124n26n6aS = 

( )
1024

2
1110

26
6

2111106 ×+××+××
= 3980  

Mean = 
10

3980
10

S10 = = 398 

 

 
 
 Ans: 5 
 

 Sol: [ ]( )dx|x|x2I
1

2/1
∫

−

+= [ ] dx|x|dxx2
1

2/1

1

2/1
∫∫

−−

+= ( ) dxxdxx0
1

2/1

1

2/1
∫∫

−−

+−+=  

  =

1

0

20

2/1

2

2
x

2
x














+














−

−
2
1

8
1

0 +






 += =
8
5

 

  8I = 5 
 



 

 
 
 Ans: 28 
 
 Sol: P(A) = 0.9, P(B) = 0.8 
  0.2  )P(B' 0.1,  )P(A' ==  

  
28
8

8.01.02.09.02.01.0
1.08.0

P =
×+×+×

×=  

  2898
28
8

P98 =×=  

 

 
 
 Ans: 61 
 

 Sol: The given line is λ=+=−=−
6

1z
3

2y
2

1x
 

  x = 2λ + 1, y = 3λ + 2, z = 6λ − 1 
  Substituting in the equation of the plane  
  2(2λ + 1) − (3λ + 2) + (6λ − 1) 
  7λ = 7⇒λ = 1 
  Point: (3, 5, 5) 
  (d)2 = (3+1)2 + (5+1)2 + (5− 2)2 = 61 
 

 
 
 Ans: 2 
 
 Sol: f(x) = x2 + ax + 1 
  f ‘(x) = 2x + a 
  2x + a ≥0  ∀ x ∈[1, 2] 
   a ≥ − 2x ∀   x ∈[1, 2] 
  R = −4 
  and 2x + a ≤ 0  ∀ x ∈[1, 2] 
   a ≤ − 2x  ∀ x ∈[1, 2] 
  S = −2 
  |R − S| = |− 4 + 2| = 2 
 



 

 
 
 Ans: 165 
 
 Sol:  

   
  The points (1, 1) and (9, 1) lie on the opposite sides of the line α=+ y4x3  

  (3+4-α).(27+4-α) < 0 
  (7 − α)(31 − α) < 0 ⇒ α ∈ (7, 31) ----- (1) 
  d1= distance of (1, 1) from line 
  d2 = distance of (9, 1) from line  

  ( ] [ )∞∪∞−∈α⇒≥
α−

⇒≥ ,122,1
5

7
rd 11 ----- (2) 

  ( ] [ )∞∪∞−∈α⇒≥
α−

⇒≥ ,4121,2
5

31
rd 22  ----- (3) 

  ( ) ( ) ( ) [ ]21,123and2,1From ∈α⇒  

  Sum of integers = 165 
 

 
 
 Ans: 55 
 

 Sol: ( )
r

2

r12

r
12r

1r
x

12
4
x

C.1T 














−=
−

+ ( ) ( ) ( ) r312r
r12

r
12r x.12

4
1

C.1 −
−








−=   

  Term independent of x ⇒12 − 3r = 0⇒ r = 4 

 ( ) k.
4

3
)12(

4
1

C.1T
4

6
4

8

r
124

5 =






−=  

 ⇒ k = 55 
 

 
 
 



 

 Ans: 576 
 
 Sol:        2 Vowels 
   VOWELS  
        4 Consonants 
  Total arrangements = 6 
  No. of arrangements in which consonants are together = !4!3 ×  

  ∴Required answer = 6! − 3! 4! = 576 
 

 
 
 Ans:  98 
 
 Sol: Let z = x + iy 

  
( )
( ) 4iy2x

iy2x
arg

π=








++
+−

 

  ( ) ( )
4

iy2xargiy2xarg
π=++−+−












−=










21

2

1 zargzarg
z

z
argQ  

  
42x

y
tan

2x
y

tan 1 π=








+
−









−
−  

  1
4

tan

2x

y

2x

y
1

2x

y

2x

y

=π=










+








−
+

+
−

−  

  
22 yy4x

y2xyy2xy

+−

+−+
 = 1 

  04y4xy4 2 =−−=  

  04y4yx 22 =−−+  

  Locus is a circle with center (0, 2) & radius = 22  

   

  Minimum value = (AB)2 = (OB − OA)2= ( ) ( ) 98272229
22

==−  

 

 
 
 Ans: 4 
 



 

 Sol: x φ(x) = ( )∫ φ−
x

5

2 dtt'2t3  

  Integrating, we get x φ(x) = ( ) ( )[ ]5x2125x3 φ−φ−−  

  x φ(x) = ( ) ( )52x2125x3 φ−φ−−  

  putting x = 0  

  φ(0) = 4 φ(5) = 
2

133−  

  ⇒ φ (x) = 
2x
8x3

+
+

 

  ⇒ φ (2) = 4 
 
 
 
 
 
 


