
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

25th February Shift 2 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 

PART – A – PHYSICS 
 

SECTION A 
 

 
 
 Ans: 3 
 
 Sol: Option (3) 
 

 
 
 Ans: 2 
 
 Sol: Velocity perpendicular to electric field will remain the same  
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 Ans: 3 
 

 Sol: Flux through the cube = 
08

q


         

  Electric field grazes the surface rest 
   three surfaces has same orientation  
  w.r.t change ‘q’. 
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  (As they are in same orientation w.r.t charge q) 
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 Ans: 2 
 
 Sol: In parallel 
  Keq = K1 + K2  = 4 K 
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 Ans: 3 
 
 Sol:  Option (3) 
 



 

 
 Ans: 1 
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 Ans: 3 
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 Ans: 3 
 
 Sol: Option (3) 
 

 
 
 Ans: 2 
 

 Sol: −
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 Ans: 1 
 

 Sol: =
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 Ans: 2 
 
 Sol: Option (2) 
 



 

 
 
 Ans: 1 
 

 Sol: 
D
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  If D is increased  sin  decreased  

   size of circular fringe will decrease. 
  Intensity will increase. 
 

 
 
 Ans: 4 
 

 Sol: ( )0tsinAy +=  
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 Ans: 1 
 

 Sol: 
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 Ans: 1 
 
 Sol:  For first particle  
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 Ans: 2 
 

 Sol: 
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 Ans:  
 
 Sol:   
 
 
 
 
 
 
 
 
 
 
 
  Ki + Ui = Kf + Uf 
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 Ans: 1 
 
 Sol: Option (1) 
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 Ans: 1 
 

 Sol: Equation of amplitude modulated wave y = (Ac + Am sin mt) sinct 

  Here angular frequency of modulated signal = c 
  Thus frequency of modulated signal = fc 

   wavelength = 
cf

c
 

 

 
 
 Ans: 2 
 
 Sol: When L and C are connected with R is series circuit will come in resonance. So current in the 

 circuit will be 
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SECTION B 

 

 
 
 Ans: 2.00 
 

 Sol: 


=
T

V  

  
T

dT

2

1

V

dV
=  

  % change in speed = 100
T

dT

2

1
  

        %24
2

1
==  

 



 

 
 
 Ans: 208.00 
 

 Sol: 
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  When sink temperature is decreased by 52 K 
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 Ans: 20.00 
 

 Sol: mg tan   

 

   
 

      
 

      
 

      
 

      
 

   
 

 
 
 Ans: 180.00 
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 Sol: PQQP =  
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 Ans: 1.00 
 

 Sol: mE2P =  
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   n = 1.00 
 

 
 
 Ans: 36.00 
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 Ans: 0.63 
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 Ans: 10.00 
 

 Sol: 
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 Ans: 10.00 
   
 Sol:   
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 Ans: 2.00 
 
 Sol: In parallel 
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PART – B – CHEMISTRY 
 

SECTION A 
 

 
 
 Ans: 3 
 
 Sol:  Dimethyl glyoxime ion (dmg) is a bidentate anionic ligand. 
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 Ans: 2 
 

 Sol:  Ca(OH)2 Ca2+ + 2OH−

S 2S

 

 

   Solubility product, Ksp = S  (2S)2 = 4S3 
 

    
 

          
 

 
 
 Ans: 2 
 

Sol: In SF4, the central atom ‘S’ undergoes sp3d hybridistaion. There are 4 bond pairs and one lone pair 
and the structure is ‘see saw’. Here all the bonds are not identical. 

 

 
 
 Ans: 1 
 

Sol: The stable form of sulphur at room temperature is rhombic sulphur (-sulphur) which transforms to 
monoclinic sulphur when heated above 369 K. 

 



 

 
 
 Ans: 1 
 

 Sol:   

 

   The above reaction is called as hydroformylation of Olefins or Oxo process. 
 

 
 
 Ans: 1 
 

Sol: Maltose is a compound of two -D-glucose units in which C1 of one glucose is linked to C4 of 
another glucose. 

 

 
 
 Ans: 3 
 



 

Sol: The function of adding HNO3 before the addition of AgNO3 is remove NaCN or Na2S if formed in the 
reaction as HCN & H2S 

 

 
 
 Ans: 2 
 

Sol: Presence of electron withdrawing group (NO2) in the ring of aromatic carboxylic acid increases the 
acidic strength whereas electron donating groups decreases their acidic strength. 
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 Ans: 4 
 

Sol: Normal rain water has pH of about 5.6 due to the dissolution of CO2 into it. When pH of rain water 
falls below 5.6, it becomes acidic. Hence both the  given statements are true. 

 

 
 
 Ans: 4 
 
 Sol:  For hydrophilic sols, viscosity is much higher than that of water. 
 



 

 
 
 Ans: 2 
 

 Sol:  CO2 +H2O → H2CO3 

   C + H2O → CO + H2 

   CH4 + H2O → CO + 3H2 

   C3H8 + 3H2O → 3CO + 7H2 
 

 
 
 Ans: 2 
 
 Sol:  Zone refining is a very useful refining method for semiconductors and other metals which require 

high purity. 
 

 
 
 Ans: 1 
 
 Sol:  German silver contains  

Cu − 25-30%, Zn − 25-30% and Ni − 40-50% 
 

 
 
 Ans: 2 
 



 

Sol: In strongly acidic medium, aniline is protonated to form anilinium ion, which is meta directing. Hence 
besides ortho and para derivatives, significant amount of meta derivative is also formed. 
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 Ans: 1 
 

Sol: The bond dissociation enthalpy among halogens is Cl2 > Br2 > F2 > I2. The reason for the low BDE 

for F2 is due to its small size and large e− − e− repulsion among the lone pairs in F2 
 

 
 

 Ans: 4 
 

 Sol:  
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 Ans: 2 
 

 Sol:  + CH3−CH−CH=CH2
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 Ans: 3 
 

 Sol:  

NH2

CHCl3 / 3 KOH


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 Ans: 1 
 

 Sol:  [FeF6]3−  Fe3+ − [Ar] 3d5 4s0 

   Since F− is a weak ligand, t2g3 eg2  n = 5 

   [Co(NH3)6]3+  Co3+ [Ar] 3d6 4s0 

   Since NH3 is a strong ligand, t2g6 eg0 n = 0 

   [NiCl4]2−  Ni2+ − [Ar] 3d8 4s0 

   Since Cl− is a weak ligand, e4 t24  n = 2 

   [Cu(NH3)4]2+  Cu2+ − [Ar] 3d9 4s0 

         e4 t25  n = 1 

   Spin only magnetic moment =  

   Greater the number of unpaired electrons, greater will be magnetic moment 

   [FeF6]3− > [NiCl4]2− > [Cu(NH3)4]2+ > [Co(NH3)6]3+   
 



 

 
 
 Ans: 4 
 

 Sol:  
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SECTION B 

 

 
 
 Ans: 6 
 
 Sol:  At neutralization point, 
   N1V1 = N2V2 
 

    
 

   For NaOH, N = M = 5.68 M 
 

 
 
 Ans: 2 
 

Sol: Metals with low ionization enthalpies are used on photoelectric cells.  Among the given, Rb & Cs 
are used in photoelectric cells. 

 

 
 
 Ans: 181 
 
 
 



 

 Sol:   
 

   For 1mol, 
 

 

 
 
 Ans: 1 
 
 Sol:  Only aspirin contains COOH group 

   Aspirin − 
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 Ans: 52 
 

 Sol:   
 

    
 

    
 

 
 
 Ans: 3 
 

 Sol:   
 

    
 



 

    
 

   i = 1.75 
 

  Tb = i.Kb.M 
 

   
 

 
 
 Ans: 2 
 

 Sol:  M (Z = 29) → [Ar] 3d10 4s1 

   M2+ → [Ar] 3d9 4s0`   n = 1 
 

   Magnetic moment,  
 

      
 

 
 
 Ans: 16 
 

 Sol:  For an isothermal process, T = 0 

    q − w = 0   q = −w 

   w = −Pext (V2 − V1) 
 

   For an ideal gas,  

 

    
 

                      
 

    w = −4.3  106   3753.33  10−6 = −16,139.32 J = −16.4 kJ 
 

   q= 16.14 kJ 
 

 
 
 Ans: 4 
 
 Sol:   
 

    
 

   Let, [HNO3] = x  [H+] = x and  
 

   For the same thermodynamic tendency,  
 

    
 

    
 

    
 



 

    
 

            
 

    
 

    
 

    
 

    
 

    
 

 
 
 Ans: 9076 
 

 Sol:   

 

       

 

 

PART – C – MATHEMATICS 
 

SECTION A 

 
 
 Ans: 1 
 

 Sol: Any point on x2 = 2y is given by x = t     
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Ans: 4 
 

 Sol: 
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 Ans: 2 
 

 Sol: 
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 Ans: 4 
 

 Sol: 
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   has a unique solution. 
 

 
 
 Ans: 1 
 

 Sol: Contrapositive of p  q is ~q  ~p 
  So answer is  
  “If you will not earn money, you will not work”. 
 

 
 
 Ans: 1 
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 Ans: 3 
 

 Sol:  
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 Ans: 1 
 
 Sol: A- denote the person selected has chest disorder 
  B1 denote the event that the person is a smoker and non-vegetarian. 
  B2 denote the event that the person is a smoker and vegetarian. 
  B3 denote the event that the person is a non-smoker and vegetarian 
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 Ans: 3 
 

 Sol: we know that AM  GM 

  
2

1

a

a
a

a

x

x
x

x

a

a
.a

2

a

a
a











+

 

  a2
a

a
a

x

x

a

a +  

 

 
 

 Sol: 








−


=











−
=

1
A

1
A T

 

  







=













+−

−+
=

10

011
AA

22

2

2
T

 

  111 222 =+=+  

  
1

10 2

=

==
 

  11044 =+=+  

 

 
 



 

 Ans: 1 
 

 Sol: 
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 Ans: 2 
 

 Sol: 1
1

y

2

x 22

=+  

  Solving x + y = 1 and ,2y2x 22 =+  we get P(0, 1) and  

  






 −

3

1
,

3

4
Q  

  Slope of OP = 1 

  Slope of OQ = 
4

1−
 

  Required angle 







+


= −

4

1
tan

2

1
 

 

 
 
 Ans: 2 
 
 Sol: Plane passing through (1, 2, 3) (2, 3, 1) (2, 4, 2) is given by 
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 Ans: 3 
 

 Sol:  
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 Ans: 2 
 

 Sol: No. of elements in A − 3 

  No. of elements in B − 5 

  No. of elements in A  B − 15 

  x = No. of one-one functions from A to B = 5  4  3 = 60 

  y = No. of one-one functions from A to A  B = 15  14  13 = 2y = 91 x 
 



 

 
 
 Ans: 4 
 

 Sol:  is a root of 2602x6x 22 −==−−  
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( )

( )99

881010

9

810

3

2

a3

a2a

−

−−−
=

−

( )99

810810

3

22

−

+−−
=  

    
( ) ( ) ( )

( )
2

3

6

3

22
99

99

99

2828

=
−

−
=

−

−−−
=  

 

 
 
 Ans: 2 
 

 Sol: Since ,   R and 1 − 2i is one of the roots, the other root will be 1 + 2i 

  Sum of roots = 1 − 2i + 1 − 2i = − 

  2 = −   = −2 

  Product of roots = (1 − 2i) (1 + 2i) 

  = 1 + 4 = 5 =  

 752 −=−−=−  

 

 
 
 Ans: 2 
 

 Sol: Total cases = 

2673

194499983

7299991

=

+=

 

  Favourable cases 

1. No’s ending with 7 = 1  8  9  9 = 648 
2. No:’s ending with 2 



 

 1) starting with 7 = 1  9  9 1 = 81 

 2) Not starting with 7 = 8 9 2  1 = 144 

  Required probability 
297

97

2673

873
==  

 

 
 
 Ans: 4 
 

 Sol: cosx + cosy − cos(x + y) = 
2

3
 

  
2

3
1

2

yx
cos2

2

yx
cos

2

yx
cos2 2 =








−

+
−







 −







 +
 

  
2

1

2

yx
cos

2

yx
cos

2

yx
cos2 =















 +
−







 −







 +
  

  
2

1

2

y
sin

2

x
sin2

2

yx
cos2 =







 +
  

  
8

1

2

y
sin

2

x
sin

2

yx
cos =







 +
  

  Putting x = y = 60 

  Sinx + cosy = sin60 + cos60 
2

13

2

1

2

3 +
=+=  

 

 
 
 Ans: 3 
 

 Sol: foci of ( )0,3is1
16

y

25

x 22

=+         a = 5 

  
5

3

a

ba
e

2

22

=
−

=  

  Given product of eccentricities of ellipse and hyperbola is 1 



 

  So eccentricity of hyperbola = 
3

5
 

  Since hyperbola passes through ( 3, 0) 

  ( )1eab9a 2222 −==  

                     

16

1
9

25
9

=









−=

 

   Required equation is 1
16

y

9

x 22

=−  

 
SECTION B 

 

 
 
 Ans: 4 
 
 Sol: x = y4            xy = k 

  

x

y
'y

0y'xy
dx

dy
y41 3

−
=

=+=

 

  Product of slopes = −1 

  1
x

y
.

y4

1
3

−=
−

 

  kxyand1
y4

1
6

==
+

 

  
56 yk

4

1
y ==  

                  
306 yk =  

                      

5

4

1








=  

  ( ) 4k.4k4 666
==  

 

 
 
 Ans: 45 
 
 Sol:  

  Here if x is odd, the last term 1x
1x

x 2.5C −
−  is divisible by 10. 

  But if x is even, the last term is 2x 
  Then, the number is not divisible by 10 
  Hence, for all odd two digit natural no.’s 

  xx 37 +  is divisible by 10. 

  So required answer is 45 
 

 
 
 Ans: 1 
 
 Sol: Let x = 4k + 3 

  ( ) ( )20222022
3k42020x2020 ++=+ ( )2022

3M4 += ( )2022
14M4 −+=  

  Remainder = 1 
 



 

 
 
 Ans: 9 
 
 Sol: Tangent to the parabola is of the focus 

  
m

1
mxy +=  

  01myxm2 =+−  

  This is a tangent to circle ( ) 9y3x 22
=+−  

  3

mm

10m3

42

2

=

+

+−
  

  
3

1
m

3

1
m2 ==  

  When 
3

1
m =  

  Intersection with parabola is 
( )

( )32,3

d,c
 and intersection with circle is 

( ) 















b,a

2

33
,

2

3

 

  ( ) 







+=+ 3

2

3
2ca2  = 9 

 

 
 
 Ans: 44 
 
 Sol: D.r of l1 is 1, 2, 2 
  D.R of l2 is 2, 2, 1 

  D.r of l which ⊥r to l1 and l2 is −2, 3, −2 

   Equation of l is 
3

z

3

y

2

x

−
==  

  Point of intersection of l and l1 is P(2, −3, 2) 

  The general point on 2 is given by Q(2 + 3, 2 + 3, + 2) 

  Given PQ = 17  

  Solving we get 
9

10
,2

−
−=  

  
9

10
2

−
=−  

  ( )c,b,a
9

8
,

9

7
,

9

7
Q =








−  

  ( ) 







++=++

9

8

9

7

9

7
18cba18  = 44 

 

 
 
 Ans: 1 
 



 

 Sol: xdx2
y

xdyydx
2

=
−

 

  xdx2
y

x
d =










 

  C
2

x2

y

x 2

+=  

  ( )1Cx
y

x 2 →+=  

  Point of intersection of 2x − 3y = 1 and 3x + 2y = 8 is (2, 1) 
  Substitute in (1) 

  2 = 4 + C  C = −2 

  2x
y

x 2 −=  

  When x = 1, 1y1
y

1
−=−=  

  1|)1(y| =  

 

 
 
 Ans: 19 
 

 Sol: 06x3x3 2 −−  

  ( ) 02xx3 2 −−  

  ( )( ) 01x2x3 +−  

 
 
 

  ( ) ( )
















++−+−−=−− 
−

−

−−

2

1

2

1

2

2

2

2

2 dx2xxdx2xx3dx|2xx|3 = 19 

 
 
 Ans: 5 
 
 Sol: The graph of the function is as shown below 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  There are 5 sharp turning points. So no: of points at which the function is not differentiable is 5 
 

2 

+ + − 

−1 

40 cm 40 cm 

− − 

1 2 3 O −1 −2 −3 



 

 
 
 Ans: 2 
 

 Sol: 

2222

22

10|b|10|a|

19|b|91|a|

kji3bk3jia

+=+=

++=++=

+−=++=

 

  Area of parallelogram 38|ba| ==  

  k4j8i4

13

31

kji

ba −+=

−

=  

  6432166416|ba| 222 +=++=  

  1926432|ba| 22 =+=  

  42 =  

  Now ( ) 2222 |b||a|ba|ba| =+  

  ( ) 196ba192
2

=+  

  ( ) 4ba
2

=  

  2ba =  

 

 
 
 Ans: 5 
 

 Sol: 
( )

( )1eax

1eax
lim

x4

x4

0x −

−−

→
 

  Applying L Hospitals rule 

  ( )
4a

e4ax1ea

xe4a
lim

x4x4

4

0x
=

+−

−

→
 

  Applying L Hospitals rule again 

  b
a16axe4ae4a

e16
lim

x4x4x4

x4

0x
=

++

−

→
 

  b
a4a4

16
=

+

−
  

  
2

1
bb

48

16 −
==



−
 

  5
2

1
24b2a =

−
−=−  

 
 
 


