
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 
24th February Shift 2 

 [PHYSICS, CHEMISTRY & MATHEMATICS] 
 

PART – A – PHYSICS 
 

SECTION A 
 

  
 Ans: 3 
 
 Sol: Option (3) 
 

  
 Ans: 2 
 
 Sol:  
 

 



 

 Ans: 3 
 
 Sol:  
      B.AB.A   
 

  
 Ans: 2 
 
 Sol:  
 
 
 
 
 
 
 
 
 
 
 
 
  F = 2(F1 cos θ) 
 

     

  Comparing with F = -ky, here k =  

    

    

  Angular frequency,   

-q -q 
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+q 

F1 F1   
x 



 

   Ans: 4 
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 Ans: 3 
 
 Sol: The springs are in parallel  
    Keq = K + K = 2K 
 

    

    

  
 Ans: 4 
 
 Sol:  
     Percentage error in g is given by 
 

     

    

  
 Ans: 1 
 
 Sol: mgp = 49 
 

    

    

       = 9.766 
   W = mg’eq = 5 ×9.766 = 48.83 N 
 

M 

 

2 K 



 

  
 Ans: 4 
  Sol: Option (4)  

  
 Ans: 2 
  Sol: Option (2) 
 

  
 Ans: 1 
 
 Sol:  
 

    

    

    

    



 

  
 Ans: 2 
  Sol: Option (2) 
 

  
 Ans: 2 
  Sol: Option (2) 
 

  
 Ans: 3 
 
 Sol:     When source of light is changed from red to violet, wavelength decreases, so fringes will come 

 closer. 
 

 



 

 Ans: 4 
 
 Sol: Frequency will be maximum where wavelength of emitted radiation is minimum. 

      

  
 Ans: 3 
  Sol: Option (3) 
 

  
 Ans: 1 
 

 Sol: a6
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4
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 Ans: 4 
 
 Sol: ma = -x2 
  m.  = -x2 

  m.  = -x2 
  m.v0.  = -x2 
  mv0.dv0 = -x2.dx 
  Integrating, 
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 Ans: 3 
 
 Sol: At t = 0, 
 
 
 
 
 
 
 
 
 
   
 

  
 Ans: 1 
 
 Sol:   
   
    
 
 
 
 
 

SECTION B 
 

  
 Ans: 2.00 
 

 Sol:  1:2m
m
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P
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P
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 Ans: 5.00 
 
 Sol:  A.VAVVA

A
V

R
VI


 

     = E.A. 
     = 10 × 10-3 × 5 × 107 ×  (0.5 × 10-3)2 
     = 1.25 ×  × 10 × 10-3 × 107 × 10-6 
     = 1.25  × 10-1 
     = 0.125  .A 
     = 0.125 × 103 mA 
     = 125  mA 
      = 53  mA 
   x = 5. 
 

  
 Ans: 8.00 
 
 Sol: Pi = 0.1 KW = 100 W 
  Attenuation, - 5 dB per kilometer  
   for 20 km  - 100 dB 
   - 100 = 100
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 Ans: 667.00 
 
 Sol: 28.2GHz3f r   
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        = 667  
 



 

   Ans: 400.00 
 
 Sol:  

  
T1 = 300 k , T2 = 400 k 

    
   Vrms 2 = Vrms 1 × 2/√3 = 200 × 2/√3 = 400/√3 
    x = 400. 
 

  
 Ans: 225.90 
 
 Sol: 

0net
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   =  × 106 = 0.2259 × 106 = 0.2259 × 103 × 103 
   = 225.9 × 103 Nm2 / C.  

  
 Ans: 8.00 
 
 Sol:  
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  MI of AB about P=    2AB
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    = 0.8 
    = 8 × 10-1 kg m2 
 

  
 Ans: 8.00  
 
 Sol: 6842340
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   Beat frequency = 684 – 676 
              = 8 Hz 
 
 

  
 Ans: 900.00 
 
 Sol:    90016
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 Ans: 2.00 
 
 Sol: 





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  cm2m02.02'    
 
 

PART – B – CHEMISTRY 
 

SECTION A 
 

  
 Ans: 3 
 
 Sol:  In Buna-S, ‘S’ stands for styrene 
 

  
 Ans: 1 
 
 Sol:  All the alkali metal & their salts impart characteristic colour to the flame 
 Metal Li Na K Rb Cs 

Colour  / nm 
Crimson 

670.8 
Yellow 
589.2 

Pale violet 
766.5 

Red violet 
780.0 

Blue 
455.5 



 

  
 Ans: 2 
 

Sol: Red colour of ruby is due to the presence of Cr3+ ions. 
 

  
 Ans: 1 
 

Sol: Cycloheptatriene is non-planar. It contains 6 electrons which are not in a state of delocalization. 
Hence option (1) i.e., cycloheptatriene is non-aromatic. 

 

  
 Ans: 2 
 

Sol: The presence of electron withdrawing groups (NO2) at ortho and para position of haloarenes 
increase the reactivity of nucleophilic substitution reaction. 

 



 

  
 Ans: 3 
 

Sol: Reaction of alkynes with HgSO4 / H2SO4 takes place in accordance with Markovnikoff’s rule 
addition of water 

 

 
CH3CCH HgSO4

H2SO4 CH3CCH2
tautomerises

OH
CH3CCH3

O(acetone)      Acetone only will be formed as the product and not propanal 
 

   Ans: 2 
 
 Sol:  Magnetic moment,  
    Where n  number of unpaired electrons  
   In [FeCl4]2  Fe2+  [Ar] 3d6 
   Since Cl is a weak ligand, pairing doesn’t take place   n = 4 
   In [Co(C2O4)3]3  Co3+  [Ar] 3d6 
   Here pairing takes place since  is a strong ligand  n = 0 
   In ,  Mn6+  [Ar] 3d1        n = 1 
 

 



 

 Ans: 2 
 

Sol: Here only >C=O is reduced to >CH2 group and the double bond is not reduced. Hence the reducing 
agent is hydrazine and sodium ethoxide and the reduction is called Wolff-Kishner reduction. 

 

  
 Ans: 1 
 
 Sol:  BaSO4RCCl RCHO

O H2 / Pd RosenmundReaction  
 

     
RCH2COOH RCHCOOH HVZ reaction

Cl
Cl2, red P

H2O
  

     

O Br2 / NaOH Hoffmann'sbromamidereaction
RCNH2 RNH2

  

     

O
ClemmensionreductionRCCH3 RCH2CH3

Zn (Hg)
Conc.HCl   

  
 Ans: 1 
 

Sol: FeCl3 is used to stop bleeding because Fe3+ coagulates blood which is a negatively charged sol. 
Among the different salts given, the most preferred positively charged ion is Fe3+ which is in 
accordance with Hardy Schulz rule. 



 

  
 Ans: 1 
 
 Sol:  Valium  Tranquilizer 
   Morphine  Analgesic  
   Norethindrone  Antifertility drug 
   Vitamin B12  Pernicious anaemia 
 

  
 Ans: 2 
 
 Sol:   
 

  Velocity (v) =  
 

  No. of revolutions per second  
 

    

  Coulombs force of attraction (F)  
 

  i.e.,  
 
 



 

  
 Ans: 3 

Sol: Aromatic primary amines on diazotization form diazonium salt which when treated with -naphthol 
in NaOH undergoes coupling reaction to give a coloured dye (azo compound) 

 

  
 Ans: 3 
 
 Sol:  The density in g / cm3 of 
   Zn  7.1 
   Cr  7.19 
   Fe  7.8 
   Co  8.7 
   Cu  8.9 
 

  



 

 Ans: 1 
 

Sol: Both the statements regarding hydrogen are correct. But reason (R) is not the correct explanation 
for assertion (A). 

 

  
 Ans: 3 
 
 Sol:  Aluminium  Kaonite (Al2Si2O5(OH)4) 
   Iron  Siderite (FeCO3) 
   Copper  Malachite (CuCO3.Cu(OH)2) 
   Zinc  Calamine (ZnCO3)  

  
 Ans: 1 
 



 

 Sol: 
NO2

Br2 / Fe
NO2

Sn / HCl
NH2

NaNO2 / HCl
Br

N2Cl

Br

+

Br
 

 

   

CuBr / HCl
Br

Br   

  
 Ans: 4 
 

Sol: Water considered pure has BOD of less than 5 ppm whereas highly polluted water has BOD value 
of more than 17 ppm 

 

  
 Ans: 3 
 Sol: In , the central atom undergoes sp3d hybridization. There are 3 lone pairs and 2 bond pairs 

having linear structure. 
 

I

I
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 Ans: 4 
 
 Sol:  The MP of LiF > LiCl as LiF is ionic and LiCl is covalent in nature.  
   MP of LiF  845C & LiCl  605C 
   The MP of MgO > NaCl, since lattice enthalpy of MgO > NaCl  
   MP of MgO  2852C & NaCl 801C 
 

SECTION B 
 

  
 Ans: 141 
 
 Sol:  PbI2  Pb2+ + 2I 
   Ksp = [Pb2+] [I]2 
   8.0  109 = 0.1  (2S)2 
 

        S2 = 2  108 
 

    

  
 Ans: 3 
 
 Sol:  Only primary aliphatic amines can be prepared by Gabriel’s phthalimide synthesis 
 

  
 Ans: 81 
 
 Sol:  t1/2 = 33.3 h 
 

    



 

   Fraction of sucrose remaining (f) =  
 

               = 2.7 log 2 
          = 2.7  0.3010 
          = 0.8127 
          = 81.27  102 
 

  
 Ans: 1.09 
 
 Sol:   
           = 4.414C 
 

     

     

  
 Ans: 1 
 

Sol: Among the allotropic forms of sulphur, S2 is paramagnetic in nature due to the presence of unpaired 
electrons in antibonding * MO’s 

 

  
 Ans: 855 
 
 Sol:  rG = fG(P)  3fG(R)  
          = (1.24  105)  (2.04  105  3) 
          = +4.88  105 J mol1 
   G = 2.303 RT log K 
 

     

            = 855.3  101 
 

  
 Ans: 243 
 
 Sol:  NH2

93 g

(CH3CO)2O NHCCH3
135 g

O
 



 

 

    1.86g aniline   
   Since 10% product is lost, amount of acetanilide formed  
  = 2.7  0.27 = 2.43 g = 243  102 g  
 

  
 Ans: 8 
 
 Sol:   
    According to the question given, 
 

     

         y = 8 
 

  
 Ans: 3776 
 
 Sol:   
    When [H+] = 1 M 
 

     

             When [H+] = 104 M 
 

     

           

          

             Change in potential, E1  E2 
 

     

        = 3776  104 V  
 



 

  
 Ans: 5 
 
 Sol:  PV = nRT 
 

     

        
 

PART – C – MATHEMATICS 
 

SECTION A 
 

  
 Ans: 3 
 
 Sol:  (a) p q p → q ~q ~q ^ (p → q) ~p [~p ^ (p → q] → ~p 
    T T T F F F T 
    T F F T F F T 
    F T T F F T T 
    F F T T T T T  
    (b) p q p  q ~p (p  q) ^ ~p [(p  q) ^ ~p] → q 
    T T T F F T 
    T F T F F T 
    F T T T T T 
    F F F T F T 
   (a) and (b) both are tautologies  
 



 

  
 Ans: 2 
 
 Sol:  Given a, b, c are in A.P 
   ⟹ 2b = a + c 
   Centroid of (a, c), (2, b) and (a, b) be 



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   2b + c = 7 
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   4b  4 = 7 
   b = 4
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   16
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a
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   4
1

a
1   

      2222 =    32  = 





 
4
1316

11 2
 = 4

3
256
121 

 
               = 256

192121 = .256
71  

 

  
 Ans: 3 
 
 Sol:  ~[~p ^ (p  q)] 



 

   ~[(~p ^ p)  (~p ^ q)] 
   ~[~p  ^ q] 
   p  ~q. 
 

  
 Ans: 2 
 
 Sol:  y = 5x2, y = 2x2 + 9 
   5x2 = 2x2 + 9 
   3x2 = 9 
   x2 = 3 
   x =  3 . 
 
 
 
 
 
 
 
 
 
 
 
 
   Required area =    3

0
22 dxx59x22

 
=   3

0
2 dxx392 =   3

03xx92   
                    = 312  Sq. units.  
 

  
 Ans: 4 
 
 Sol:  Verify options 
   92

1y92
33x 






  

    

y 

x 

y = 5x2 

y = 2x2 + 9 
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   3y2
3

2
3x 



  

   32y3x  . 
 

  
 Ans: 2 
 
 Sol:  Required probability = 5

32
4

3c5  = 102
2710 = 102

2752  = .2
135

9  
 

  
 Ans: 3 
 
 Sol:   dx2x2x3

1
2  =    3

1
2 dx31x =       3

1

3

1
2 dx3dx1x  

   Let x  1 = t 
   dx = dt 
     2

0
2 23dt]t[  

          4

3
23

2
22

1
21

0
2 6dttdttdttdt]t[  

         6323232120   
   6336223212   
   321  . 
 



 

  
 Ans: 3 
 
 Sol:  Given AT = A, BT =  B 
   Let A2B2  B2A2 = P 
   PT = (A2B2  B2A2)T =    T22T22 ABBA  =        T2T2T2T2 BAAB  =        2T2T2T2T BAAB   
        = B2A2  A2B2 = (A2B2  B2A2) = P 
   ⟹ P is skew – symmetric matrix  
   ⟹ |P| = 0 
   Hence PX = 0 have infinite solutions. 
 

  
 Ans: 3 
 
 Sol:  f(x) f’’(x)    2x'f = 0 
   f(x) f’’(x) =   2]x'f[  
          dxxf

x'fdxx'f
x''f  

   log|f’(x)| = log |f(x)| + log c 
   Put x = 0 
   f’(0) = cf(0) 
   2 = c 
   f’(x) = 2f(x) 
       dx2dxxf

x'f  
   Log|f(x)| = 2x + c1    f(x) = e2x . k 
   put x  = 0 
   f(0) = k 
   k = 1 
   f(x) = e2x 
   f(1) = e2  ⟹ e2  (6, 9) 
 



 

  
 Ans: 2 
 
 Sol:  Let 





8
63sin 1  

   8
63sin   

   8
1cos   

   


 



 

4tan8
63sin4

1tan 1 =   2cos1
2cos1


 = 

2
cos11
2
cos11



 = 
4
31
4
31


 = 7

1 . 

 

  
 Ans: 4 
 
 Sol:  Midpoint of (a, 6, 9), (20, b, a 9) lies on a line. 

Midpoint = 


 
2
a,2

6b,2
20a  

   9
12

a
5

22
6b

7
32

20a




 

   18
2a

10
2b

74
14a   

   9
2a

7
14a   

   9a + 126 = 7a + 14 
   2a = 112 
   a = 56 
   14

1456
10

2b   

B 

A 

C  
8 

1 



 

   7
42

5
2b   

   65
2b   

   b + 2 = 30 
   b = 32 
   (a + b) = 88 
 

  
 Ans: 3 
 
 Sol:  By verification  
   take  n = 3 
   4C2 + 2(2C2 + 3C2) = 6 + 2(1 + 3) = 14 
   Put n = 3 in options 3 is satisfying  
 

  
 Ans: 2 
 
 Sol:  55, x < 5 
   f'(x) = 6x2  6x  120, 5  x  4 
   6x2  6x  36, x > 4 
   55, x < 5 
   f’(x) = 6(x  5) (x + 4), 5  x  4 
           6(x  3) (x + 2), x > 4  
   Hence f(x) is monotonically increasing (5, 4)  (4, ) 
 



 

  
 Ans: 3 
 
 Sol:   
 
 
 
 
 
 
 
 

In PAR  
   x

h60tan   
   x

h3   
   x = 3

h  
   In SAQ 
   dx

h30tan   
   dx

h
3
1

   
   x + d = h3  
   h3d3

h   

   d = 


  3
13h  

   d = 



3
2h  

   speed = t
d  

   S = 18
5432  m/s 

      = 120 m/s 
   d = s  t 
      = 120  20 
   d = 2400  m 
   h = 2

d3  

      = 2
24003   

   h = 1200 3 m  
 

A         x      R        d            S 
60 30 

P          d           Q 

h 
h 



 

  
 Ans: 2 
 

 Sol:  
4k0
k11
021




  = 1(4 k2) + 2(4) 

    = 4  k2 
    ≠ 0 → given equations have unique solution 
    = 0 → no solution  
   K = 2 (or)  2,  = 0  
   K ≠ 2 (or) 2,  ≠ 0 
 

  
 Ans: 4 
 
 Sol:  Any point on parabola (t, t2 + 4) 
   Distance from (t, t2 + 4) to the line 4x  y  1 = 0 is  
    =  

116
14tt4 2


  

   f(t) = 17
5t4t2   

   For maximum (or) minimum f’(t) = 0 
   2t + 4 = 0 ⟹ t = 2 
   ∴ Closest point on parabola is (2, 8) 
 



 

  
 Ans: 4 
 
 Sol:  2 = a + b + c 
   ,bax2dx

dy      1dx
dy

0,0



  

   ⟹ b = 1 
   a + 1 + c = 2 
   a + c = 1 
   Verify options  
    
 

  
 Ans: 3 
 
 Sol:  3bxx

y
dx
dy   

   I.F = xee xlog
dxx

1
e   

   Solution is 
   y(x) =  xdx.x6 3 = C5

xb 5   
   y = x

Cx5
b 4   

    C5
b2   

   f(x) = x
Cx5

b 4   

     5
62dxx

Cx5
bdyyf 2

1
42

1



   = 

2

1

5 xlogc5
x

5
b





  = 5

62 = 5
62

25
b2logcb25

32 


   



 

   ⟹ 5
62

25
310   

   ⟹ b = 10 and c = 0. 
 

  
 Ans: 3 
 
 Sol:  f’(x) = f’(2  x) 
   Integrate w.r.t. ‘x’ 
   f(x) =  f(2  x) + C 
   Put x = 0 
   f(0) = f(2) + C 
   1 = e2 + C 
   C = 1 + e2 
   ∴ f(x0 =  f(2  x) + 1 + e2 
   f(x) + f(2  x) = 1  e2 
   Let  =  2

0
dxxf  ----- (1) 

         =   2

0
dxx2f  ---- (2) 

(1) + (2) 

      2

0
dxx2fxf2 =   2

0
2 dxe1   

    22e12   
   2e1 . 
 

  
 Ans: 4 
 



 

 Sol:  kzjyixr   
         02j2i.r1kji.r   
   (x + y + z  1) +     0zy2x1zyx   
   Which is passes through (1, 0, 2) 
   032   
   3

2  
     0)zy2x(3

21zyx   
   3x + 3y + 3z  3  2x + 4y  4 = 0 
   x + 7y + 3z = 7 
     7k3j7i.r  . 
 

SECTION B 
 

  
 Ans: 31,650 
 
 
 
 Sol:  A B C 
   1 8 1 
   2 7 1 
   - - - 
   - - - 
   - - - 
   6 1 3 
 10C1(9C1+9C2+…..+9C8)+  10C2(8C1+8C2+…..+8C7)+ 10C3(7C1+7C2+…..+7C6)  = 10(510)+45(254)+120(126) =31650 
 

  Ans: 2 
 
 Sol: x2 + 2x + 1 + 1 x5 =  
  If x < 5, 
  x2 + 2x+1  1x-5 =  
  x2 + x =  
  4x2 + 4x  3 = 0 
  4x2 + 6x  2x  3 = 0 
  2x (2x + 3)  1(2x + 3) = 0 
  x=  
  if x  5 
  x2+ 2x + 1 + 1 x 5 =  
  x2 + 3x =  
  x   Number of real roots =2 
 



 

  
 Ans: 310 
 

 Sol:  k=  

     =29(cos14+i sin14)+29(cos7+i sin7)=0 

     =(52+62+…+102)-(5+6+…10)=310 
 

  
 Ans: 25 
 
 Sol:  10C015Ck+10C115Ck-1+…. +10Ck15C0 
   (1+x)10(1+x)15=(10C0+10C1x+…..+..)( 15C0+15C1x+…..+) 
 

  Comparing coefficient of xk on both sides 
 

   25Ck 
 

  Similarly,  25Ck+1 
   =25Ck+25Ck+1 
   =26Ck+1 
   So, maximum possible value of k is 25 
 

  
 Ans: 56.25 
 
 Sol: Let A(5, 0), B(5, 0) and P(x, y) 
  Given PA=3PB 
  PA2 = 9 PB2 
  (x  5)2 + (y  0)2 = 9[(x + 5)2 + (y  0)2] 
  8x2 + 8y2 + 100x + 200 = 0 
 

  x2 + y2 +  
 

    



 

  4r2 = 56.25 
 

  
 Ans: 11 
 
 Sol:  
 

    

    

    

      Maximum integral value of k=11 
 

  
 Ans: 0.4 
 

 Sol:   
  

 
  

 

Shortest distance is given by  

  

  
 Ans: 1225 
 
 Sol: Equation of normal at P is  
 

      Put y = 0 
 

    

    



 

  Equation of tangent at P is  
 

      Put y = 0 
   28 = 3(x  5) 
 

    

  Area of  
   Therefore, 24A = 1225 
 

  
 Ans: 3 
 
 Sol: Let the terms be  
 

      a3 = 1 
    a = 1 
 

    

  

  

  

  

  

T3 = ar  =    2 = 3 
 

  
 Ans: 2 
 
 Sol: Take a =  
   b =  = 1  
 

    



 

    
 


