
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 
27th August Shift 1 

 [PHYSICS, CHEMISTRY & MATHEMATICS] 
 

PART – A – PHYSICS 
 Section A 
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 Ans: 123. 54 kg 
 
 Sol: Pm = RT 
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 Ans: 2M3

2   
 
 Sol: According to perpendicular axis theorem 
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 Ans: 3.9 × 10−10 N 
 
 Sol: Viscous force = weight gr3

4 3 
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  = 3.9  10-10 N 
 

 



 

  

 Ans:  

 
 Sol:  
 
 
 
 
 
  When magnet passes through centre region of solenoid, no current/ emf is induced in loop  While entering flux increases so negative induced emf  While leaving flux decreases so positive induced emf 
 

  
 Ans: ohm 
 
 Sol: Unit of ohmAmpere
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 Ans: increase the number of photons incident and the K.E. of the ejected electrons remains unchanged 
 
 Sol: As the intensity increases number of photoelectrons increases but intensity does not depend on kinetic energy of photoelectrons. 
 

  
 Ans: lighter ion will be deflected less than heavier ion 
 
 Sol: qB
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  Given they have same kinetic energy 
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   (r2 is for hearier ion and r1 is for lighter ion) 
  R
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    Deflection 
    R

1  
  (R  Radius of path) 
  R2 > R1  2 < 1  
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 Sol: Consider a small ring of radius r and thickness dr on disc 
 
 
 
 
 
 
 
 
 
 
 
  Area of elemental ring on disc 
  dA = 2rdr 
  change on this ring dq = dA 

 x     x      x 
 
x     x      x 
 
x     x      x 
 
x     x      x 
 

R 

d 
 

Z 
z axis 

r 

dr 



 

    2322 rz
kdqzdEz


  

  






  220

R

0
z zR

z12dEE  
 

 

  

 Ans:  

 
 Sol: Potential energy is maximum at maximum distance from mean position 
 

  
 Ans: permeability of free space (0)  



 

 Sol: [r] = 1 as r = 
m
  

  [power factor (cos )] = 1 
   :NAunitH

B 200  Not dimensionless  
  [0] = [MLT-2A-2] 
  Quality factor (Q) = cycleperdissipatedEnergy

storedEnergy  
  So Q is unitless and dimensionless 
 

  
 Ans: 
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 Sol: Using Newton’s formula 
  (f + d1) (f – d2) = f2 
  f2 + fd1 – fd2 – d1d2 = f2 
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 Ans: The active region only 
 
 Sol: CE transistor in active region can be best used as an amplifier 
 



 

  
 Ans: 1 Ω  
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 Ans: 4.5  1010 s 
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  Put  = 4.4  9.46  1015 
  v = 8  1.5  1011 
  .rad1803600

4   
  We get time = 4.5  1010 sec 
 



 

  
 Ans: 8 C  
 Sol: On simplifying circuit we get 
  No current in upper wire 
  v4414
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    = (Ceq)v 
   2  4 = 8C 
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  Comparing (1) and (2) 
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Section B 
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 Sol: Energy is maximum when mass is split equally so 2m
M   
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 Sol: Given WA = W B 
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 Ans: 1210 
 
 Sol:  
 
 
 
 
  Vx = 36 km/hr = 10 m/s 
  Vy = 72 km/hr = 20 m/s 
  By Doppler’s effect 
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 Ans: 2 
 
 Sol: Rods are identical so 
  RAB = RCD = 10 Kw-1 
  C is mid-point of AB, so 
  RAC = RCB = 5 Kw-1 
  At point C 
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 Sol: As diodes D1 and D2 are in forward bias, so they acted as negligible resistances  
   input voltage become zero 
   input current is zero 
   output current is zero 
   V0 = 5 volt 
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PART – B – CHEMISTRY 
 Section A 
 

  

 Ans:  
 

 Sol: 
Cl

+ Mg dry ether MgCl C2H5OH  
  The reaction between ethanol and Grignard reagent is an acid-base reaction. Due to the presence of 

an acidic hydrogen in alcohol, Grignard reagent is converted to hydrocarbon. 
 



 

 

  

 Ans: HN
NHO
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 Sol: Isomeric form of uracil present in RNA is 
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 Ans: 0 and +5 only 
 
 Sol: HOSSSOH
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 Ans: (A) is correct but (R) is not correct 
 

 Sol: 

ONa+

+ CH3CH2Br

OCH2CH3

Williamsonsynthesis Ethyl phenylether

 

  Because of partial double bond character of CBr bond in bromobenzene, it does not undergo 
Wiliamson synthesis to yield ethyl phenyl ether. 

 



 

  
 Ans: (B) and (C) tranquilizers 
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
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
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 Ans: (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i) 
 
 Sol: Diamagnetism  NaCl 
  Ferrimagnetism  Fe3O4 
  Paramagnetism  O2 
  Antiferromagnetism  MnO 
 

  
 Ans:   ClCFCl 2  
 
 Sol:   )g(2)g(uv)g(22 ClCFClClCF  
  In stratosphere, CFC get broken down by uv radiations releasing   ClCFCl 2  

  
 Ans:  

 



 

 Sol: CH3CHCH2CH2CCl
CH3

O (i) Alc.NH3 CH3CHCH2CH2CNH2
CH3

O (ii ) NaOH, Br2

  

  
CH3CHCH2CH2NH2

CH3

(ii i) NaNO2 , HCl CH3CHCH2CH2N2Cl
CH3

H2O+

  

               
CH3CHCH2CH2OH

CH3   

  
 Ans: KFe[Fe(CN)6]  
 Sol: FeCl3 + K4[Fe(CN)6]  KFe[Fe(CN)6] + 3KCl 
  If we add ferric chloride over potassium ferrocyanide, it forms a white precipitate that will become 

blue. Since amount of ferrichloride is low compared to potassium ferrocyanide, not all potassium is 
displaced. 

 

  

 Ans:  
 

 Sol: Br CH3

OH

CH3CCH + NaNH2 CH3CCNa+
(A)

  
 

  
CH3CCCH2CH2CHCH3(B)

H2 / Pd-C
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 Ans: X = basic  Y = basic 
 
 Sol: basic is OV3

X 32
  

  basicisCrO2
Y

  
  Oxide in lower oxidation state of element is more basic. 
 

  
 Ans: 2, 0 and 0.5 
 
 Sol: Gypsum – CaSO4.2H2O 
  Dead burnt – CaSO4 
  Plaster of Paris − CaSO4. 21 H2O 

  
 Ans: BF3  
 Sol: Order of back bonding in boron trihalides is  
  BF3 > BCl3 > BBr3 > BI3  



 

  
 Ans: atm dm6 mol–2 
 
 Sol: atmv

an
2
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  26
2

23 mol.dm.atm)mol(
)dm(atma   

 

  
 Ans: The intermolecular association in primary amines is less than the intermolecular association in 

secondary amines 
 
 Sol: The intermolecular association in primary amines is greater than the secondary due to the availability 

of two hydrogen atoms. 
 

  
 Ans: Liquation 
 
 Sol: To purity those impure metals which has lower melting point than the melting point of impurities 

liquation method is used 
 



 

  
 Ans: (a)-(iv), (b)-(ii), (c)-(i), (d)-(iii) 
 
 Sol:  

Species No. of lone pairs of electrons on the 
central atom 

XeF2 3 
XeO2F2 1 
XeO3F2 0 

XeF4 2 
 

  
 Ans: reacts slower than hydrogen  
 
 Sol: Bond dissociation energy of Deuterium is greater than hydrogen. Therefore D2 reacts slower than H2  



 

  
 Ans:  
 
 Sol: Methyl ketones undergo haloform reaction, NaOCl is a reagent used in haloform reaction 

  

O

(P)
(i) NaOCl
(ii ) H3O+ OH + CHCl3

O

(P) ch loroform   

  
 Ans: lyophobic colloid 
 
 Sol: Lyophobic colloids show Tyndall effect  

Section B 
 

  
 Ans: 40 



 

 
 Sol: %401002.0

188.0
188
80100compoundtheof.Wt

formedAgBrof.Wt
188
80eminbroof%   

  
 Ans: 1125 
 
 Sol: Moles in N,N-dimethyl amino pentane mol5.0115

5.57   
  Cu2

45N2
1OH2

17CO7CuO2
45NHC 222177   

  1 mol C7H17N reacts with 2
45  mol of CuO 

  0.5 mol C7H17N reacts with mol5.02
45   of CuO = 11.25 = 1125  102 

 

  
 Ans: 18 
 
 Sol:   261026 1026 2622 6s 5p 4d 5s 4p3d 4s 3p3s 2p 2s 1s  93)(ZNp   4f14 5d10 6p6 7s2 5f4 6d1 
  No. of electrons = 14 + 4 = 18 
 

  
 Ans: 3155 
 
 Sol: n = 2 
  22
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mr8
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2202

2
am

h
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4
)a4(m8

h4 
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
  

  Given, 20

2
xma

hKE   

  168
4

x
1

2   

  4
16)14.3(8

4
168x 22  = 8  (3.14)2  4 

  x = 315.507 
  10x = 315.507  10 = 3155.07 
 

  



 

 Ans: 4 
 
 Sol: Let the number of moles = x 
       )aq(3)aq( NH2Ag   )aq(3 )]AgNH[  
  t = o      0.8         2x  
  t =  (infinity)   5  108    


  61.12

x            0.8 

  28 6.12
x)105(
8.0




  
= 1  108  

  4.06.12
x   

  x = 4 
 

  
 Ans: 4 
 
 Sol: ])SO(Cr[dt

d
2
1]OHC[dt

d
3
1 34262   

  ])SO(Cr[dt
d

2
3]OHC[dt

d
34262   

     005.4min/mol76.22
3   

 

  
 Ans: 82 
 
 Sol: Milli moles of HCl = 200  0.2 = 40 
  Milli moles of NaOH = 300  0.1 = 30 
  Heat released J171310007.51000

300   
  Mass of solution = V  d = 500  1 = 500 gm 
  K8196.018.4500

1713
mc
qT  = 81.96  102 K 

 

  
 Ans: 316 
 
 



 

 Sol: 2KMnO4 + 8H2SO4 + 10FeSO4  K2SO4 + 2MnSO4 + 8H2O + 5Fe2(SO4)3         (Or) 
  2KMnO4 + 16H+ + 10Fe2+  2Mn2+ + 10Fe3+ + 8H2O 
  1 mol KmnO4 require 4FeSOmol2

10  
  n = 1 
  N1V1 = N2V2 
  5  M  10 = 1  10  0.1 
  02.05

1.0M   
  Molar mass of KMnO4 = 158 g / mol 
  Strength = 0.02  158 = 3.16 g / L = 316  102  
 

  
 Ans: 2 
 
 Sol: AgClmole1L2.MCl 3AgNOExcess3    
  This means Cl ion present in ionization sphere 
   Formula = [MCl2.L2] Cl 
  For octahedral complex coordination number is 6 
   L is a didentate ligand 
 

  
 Ans: 518 
 
 Sol: Let the mass of water initially present is ‘a’ gm 
   Mass of sucrose in 1 kg soln = (1000 − a) g 
  342

a1000nsucrose   

  
1000

a342
a1000

w
nm

kginsolvent
solute


  

  a342
1000)a1000(75.0   

  Solving, a = 795.86 g 
  5969.0342

86.7951000nsucrose   
  Let the new mass of water be ‘x’ g 
  i.e., 86.1a

5969.04   
  a = 0.2775 kg = 277.5 g 
   Ice separated = 795.86 − 277.5 g = 518.4 g 
 
 
 
 
 
 
 
 
 



 

PART – C – MATHEMATICS 
 Section A 
 

 
 Ans:  c4b2 2   
 
 Sol: 

    2
2cbxx2

x x
cbxx21elim

2



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     
 2

2
2222

x x

cbxx21!2
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!1
cbxx211

lim 









 

   

    2
22

x x
1bxx2lim 

   

       422 22  =  c4b2 2   
 

  
 Ans: 8

1  
 



 

 Sol: Given, probability of obtaining total sum 7 = probability of getting opposite faces.  
  Probability of getting opposite faces = 


 


 


  6
1

6
1

6
1

6
1x6

1x6
12 = 96

13  

   64
1x32

1
96
13

6
1x2 22   

  8
1x   

 

 
 Ans:  9,106  
 
 Sol:    xlog

4
y....3213
y....3212

10


  

  610 10x6xlog   

  Also,   
















 ...xlogxlogxlogy 9

1
103

1
1010  =  ......9

1
3
11

10 xlog  

  xlog....9
1

3
11 10


   

  962
3xlog

3
11

1 10 















  

 

  
 Ans: 02z5yx4   
 
 Sol: Required equation of plane  
      04z3yx21zyx   
  Since distance from origin is 21

2 ,  



 

        21
2

13112
|14|

222 
  

  Solving we get  
   154

15or2
1  

  When 2
1 , The plane is 02z5yx4   

 

  
 Ans: 




a2sin  

 
 Sol: Given a =    2121 xcosxsin    
    xcosxsinxcosxsin 1111    
  


   xcos222

1  xcos22a
2 1  

    a2
2xcos2 1  

  Now  1x2cosxcos2 211    
      a2

21x2cos 21  

  



 a2

2cos1x2 2  

  = 




a2sin  

 



 

  
 Ans: 5e2 2   
 
 Sol:   xcos2x5xsin22xy2dx

dy   
  2xeIF   
  So, y. 2xe  =     dxxcos25xsin2x2e 2x  
   y. 2xe  =   Cxsin25e 2x   
   y = 2xe.Cxsin25   
    70y   
  7 = 5 + C C = 2 
  So,  y = 2xe.2xsin25   
   At x =   
  y = 2e25   
 

  
 Ans: 1 
 
 Sol:  
   Equation of the line passing through  3,2,1  and dr’s 2, 3, –6 is 


6
3z

3
2y

2
1x  

  General point is  36,23,12  . Since its satisfies ,5zyx   
  7

1  

  So, point = 


  7
15,7

11,7
9  

  Distance from  3,2,1  = 
222

7
1537

1127
91 


 


 


   

   = 149
36

49
9

49
4 


  
 



 

  
 Ans: 2040 C  
 
 Sol:  

20

0k
k2040k40 CC  

  = 2040C  
 

  
 Ans: –16 
 
 Sol: 
   
 

Equation of tangent at (2, –4) is x + y + 2 = 0       …. (1)  
equation of normal 0kyx   

  6k   
  Directrix of the parabola is x = –2 
      8,2B,0,2A   
 
   1m.m APAQ   
   )1....(b2a14

4
2a

b 








  
  Also, PQ is parallel to x-axis  b = –4 and a = –6   2a + b = –16  
 



 

  
 Ans: 323

10
  

 
 Sol: Let x be the length of the wire cut into square and x20   be the length of the wire cut into regular 

hexagon 
  Area of square = 

2
4
x 


 ; Area of regular hexagon 
2

6
x20

4
36 


   

  Total area = A(x) =  
36

x20
2
33

16
x 22   

  A’(x) =   1x20362
233

16
x2 

  

  A’(x) = 0 at x = 323
340

  

  Length of side of regular Hexagon =  x206
1   

  





 323
34206

1
323

10
  

 

  
 Ans: S is straight line in complex 
 
 Sol: Given Ri2z

iz 
  



 

   arg 




 or0isi2z

iz  
  z is the locus of the joining i and –2i 
   S is straight line in complex 
 

  
 Ans: 2

1  
 
 Sol:  Given matrix A = 




1k
20  

  I2IA3A 4   
  )1......(A3I2A4   
  Also characteristic equation of A is  
   I.k2AA 2   
   AkI2A 2   
   Ak4AIk4A 224   
  =     )2......(A1k4Ik4k2 2   
  Comparing (1) and (2) 31k4   
  k = 2

1  
 

  
 Ans:   


 3

1,3
1and3,1  

 



 

 Sol: 03x4y9x 22   
      03y9x4x 22   
      043y94x4x 22   
      1y32x 22   
     1

3
1
y

1
2x

2
2

2
2 




  (Equation of an ellipse) 

  Since it is an ellipse,  
    


 3

1,3
1yand1,12x  

    


 3
1,3

1y3,1x  
 

  
 Ans: a tautology 
 
 Sol:      rrqqpp   
        rrq~qp~p   
      rrp~)qp   
     rrqp   
  ~   rrqp   
        rr~q~p~   
   tautology  

  
 Ans: 5 
 
 Sol: Let     16

6 2e2e

2e dx484x44xlogxlog
xlogI  



 

     16

6 2e2e

2e dx22xlogxlog
xlogI  

  We know that 
     dxxbafdxxf

b

a

b

a
    

    
     

 16

6 2e2e

2e dxx2222logx22log
x22logI  

   
  )2........(dxx22logxlog
x22logI

16

6 2e2e

2e 
  

  (1) + (2) 
  I = 5 
 

  
 Ans: 222 a,c,b  are in A.P 
 
 Sol:  BCsin

)CAsin(
Bsin
Asin


   

A + B + C =   
A =  – (B + C)  
 sinA = sin (B + C)             …. (1)  
Similarly sinB = sin (A + C)      … (2)  
From (1) and (2)  

      
)BCsin(

CAsin
CAsin
CBsin




  
  sin (C + B). sin (C – B) = sin(A – C) sin(A + C) 
  CsinAsinBsinCsin 2222   
      ysinxsinyxsinyxsin 22   
  BsinAsinCsin2 222   
  By sine rule 
  222 bac2   
   222 aandc,b  are in A.P 
 



 

  
 Ans:   04xxf3x3   
 
 Sol: Given 2xdx

xdyy   

  xx
y

dx
dy   

  I.F = xe dxx
1

  
  Solution is 
   C3

xxy 3   
  Since it passes through  2,2 , 
  3

4CC3
84   

  4xxy3 3   
  i.e 3x.f(x) = 4x3   
 

  
 Ans: 16

e2
 

 

 Sol: n
n

1r

r
2
2

n
r1 



   



 

    2n/4nn UlimL 
  

   



  n

1r

r
2
2

2n n
r1logn

4limLlog  

  



   2

2
n n

r1logn
1.n

r4limLlog  

   Llog =    1

0
2 dxx1logx4 = 2

e
4log





  

  16
eL 2  

 

  
 Ans: 09y3x2 2   
 
 Sol: A(0,6) and B(2t,0) 
 
  Perpendicular bisector of AB is 
     tx3

t3y   

  So, C = 



  3

t3,0 2
 

  Let P be (a, b) 
  



  6

t3b;2
ta 2  

   09y3x26
a43b 22   

 



 

  

 Ans:  x1logx1
x1x e 




  

 

 Sol:  ......x4
7x3

5x2
3 432  

  


 


 


  .....x4
12x3

12x2
12 432  

    



  ....4

x
3

x
2

x...xxx2 432432  

    xx1lnx1
x2 2   

   x1lnxx1
x2 2   

      x1lnx1
x1x 

  
 Section B 
 

  
 Ans: 100 
 
 Sol: The palindrome divisible by 55 will be of the form 5pqqp5 
  It will be divisible by 5 and 11. 
  Now, p and q can be filled in 1010  ways 
  Required number = 10 × 10 = 100 
 

  
 



 

 Ans: 17 
 

 Sol: x2
y
1y
4
14

1
  

  01xy2y 4
12

4
1









 




 

  1xxor1xxy 224
1

  
  )1......(

1x
y4

dx
dy

2   

  Differentiating again, 1x
1x

yx'y1x
4dx

yd
2

2
2

2
2





 

  
  Rearranging we get  
    0y16'xy''y1x2   
  16,1   
  So, 17  
 

   Ans: 4 
  Sol: 

 Let f(x) = 3x4 + 4x3  12x2 + 4  f'(x) = 12x(x2 + x  2) = 0 
    = 12x (x + 2) (x 1) = 0 

      The no. of real roots = 4 
 

  
 Ans: 15  
  Sol: Given integral can be written as ,  
  





 


 

 22
4
3

2
1x
dxI  



 

  


  t2
1xPut 




  22
4
3t

dt  

     C1x23
1x23

3
1x2tan9

34
2

1 









    

  9
34 C1xx

1x2
3
1

3
1x2tan 2

1 








   
  a.= 9

34  b= 3
1  

  Hence ,   15ba39   
 

  
 Ans: 13 
 
 Sol: 13n169n1412

1n 22   
 

  
 Ans: 5 
 
 Sol: Since, the system has infinitely many solutions  
  0  

  10
33

111
112






 

  03   

  30
333

11
312

  

  Hence, 5  
 

  
 Ans: 61 
 
 Sol:  

2
19p2p254

p1
4

pr
222   



 

  Now, ]5,o(r   
  0<2p2-2p-19 100 
  



 



  2

2391,2
391

2
391,2

2391p  
  So, number of integral values of p2 is 61 

  
 Ans: 2 
 
 Sol: Equation of the tangent to the ellipse is 1a2

siny
b

cosx   

  Required area = ab22sin
ab2

sin
a2

cos
b

2
1   

  k = 2 
 

  
 Ans: 90 
 
 Sol: Given a and b are perpendicular  0b.a   
  160151        ----(1) 
  Also,     7535141035cb 22    
  040305 2   
  Solving, we get 2,4   
  8,4  
    9026a 22    
 

  
 Ans: 256 
 
 Sol: A =     ,31,  
  B =     ,22,  
  C =     ,62,  
  So,     ,62,CBA  
    }5,4,3,2,1,0,1,2{CBAZ c   
  Hence no. of its subsets = 25628   
 


