
 

SOLUTIONS & ANSWERS FOR JEE MAINS-2021 

27th July Shift 1 
 

[PHYSICS, CHEMISTRY & MATHEMATICS] 

 
PART – A – PHYSICS 

 

Section A 
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 Sol: XL = L = 2 × 
7
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× 50 × 0.07 = 22 Ω 

  R = 12 Ω 
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 Ans: A is not correct but R is correct 
 

 Sol: 
divisionscalecircularof.No

Pitch
LC =  

  Distance travelled in 5 revolution = 5 mm 

   distance travelled in 1 revolution = 1 mm 

  LC = 02.0
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1
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 Ans: distance between consecutive fringes will decrease 
 

 Sol: =
d
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  As  decreases,  also decreases  
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 Ans: (a)-(iii), (b)-(iv), (c)-(ii), (d)-(i) 
 
 Sol: (a)       (b) 
 
 
 
 
 
 
 
 
  (c)       (d) 
 
 
 
 
 
 
 

 
 
 Ans: Drift velocity of electron increases 
 

 Sol: i = nAVde and Vd = ( )EV
m

eE
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  As A decreases, Vd increases [as r decreases E increases and hence Vd increases] 
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 Ans: te −  

 

 Sol: N = N0 e-t 
  Decayed Nuclei, Nd = N – N0 

  = N0 (1 – e-t) 
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 Ans: WAD = WBC 
 

 Sol: Work done in adiabatic process = ( )if TT
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 Sol: For no sliding, 2aVf   

  2aVmg   

  gh2aAhg =  

     
A

a2
 

 



 

 
 

 Ans: 
2

a
y =  

 

 Sol:  222 KA
2

1
Am

2

1
E ==  

  ( )222 yAm
2

1
KE −=  

  ( )22 yAK
2

1
E

4

3
−=  

  ( ) 222222 a
4

3
ayyAK

2

1
KA

2

1

4

3
−=−=  

  
2

a
y =  

 

 
 
 Ans: 3 m / s 
 
 Sol:  
 
 
 
 
 
 

  Collision between A and B  
  9 m = mVA + 2mVB 
  9 = VA + 2VB -----------------(1) 

m 2m 2m 

C B A 



 

  9 = VB – VA -------------------(2) 
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  Solving (1) and (2), VB = 6 m/s 

  Collision between B and C  2 m VB = 4m VC 
  → VC = 3 m/s 
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   According to law of conservation of charge,  
  2CV + CV = 2C . Vab + CK Vab 
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 Ans: 0.69  10−4 s 
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 Sol: RC
t

0eVV
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  RC
t

e10050
−
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  t = RC n 2 = 100 × 10-6 × n 2 = 10-4 × 0.693 = 69.3 s 
 

 
 
 Ans: Both A and R are correct R is not the correct explanation of A 
 

 Sol: )1(OBABOA −−−−−−−−=+  

  )2(OCBCOB −−−−−−−=+  

  )3(ODCDOC −−−−−−=+  

  OAOBAB −=  

  OAOCAC −=  

  OAOAOAODAD −−=−=  

  OA4OCOBADACAB −+=++  

  = )4(OCOBAO4 −−−−−−−−++  

  OCOBOAODOCOBCDBCAB −−−++=++  

  AO2OA2OAOA =−=−−=  

 

 
 

 Ans: 1.5  1011 
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 Ans: 2R4 : r4 
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Section B 
 

 
 
 Ans: 1.00 
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 Ans: 3.00 
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 Sol: When T1 and T2 are connected, the steady state current in the conductor is A1
6

6
= .  

  When T1 and T3 are connected, the current through the inductor remains same  

  Vacross 3 Ω = Ir = 1 × 3 = 3V 
 

 
 
 Ans: 150.00 
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 Ans: 20.00 
 

 Sol: By energy conservation, 22 mv
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 Ans: 25.00 
 

 Sol: 
1000

6.0
C =   

  A25
241000

6.0
B

B

C =


=



=  

 

 
 
 Ans: 600.00 
 
 Sol: For no. bending, n1 = n2 
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  9 × 10-14 = 25 2   = 6 × 10-7 = 600 nm 
    
 

 
 
 Ans: 8.00 
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 Ans: 4.00 
 
 Sol: Let the net gravitational field become O at a distance x from planet A. 
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PART – B – CHEMISTRY 
 

Section A 
 

 
 
 Ans: Both A and R are true and R is the correct explanation of A 



 

 Sol: It is because of small size and high polarisability nature of Li+ ion, lithium halides are covalent in 
nature. 
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 Ans: Adenine 
 
 Sol: The compound (A) is thymine and the complimentary base of thymine is adenine 
 

 
 
 Ans: Both statement I and statement II are false 
 
 Sol: Both statements I and II are true 
 

 
 
 Ans: Rotamers 
 
 Sol: Staggered and eclipsed conformers of ethane are rotational isomers or rotamers 
 



 

 
 
 Ans: 5, 3 and 4 
 
 Sol: The oxidation state of P in  
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 Ans: A > C > B > D 
 
 Sol: Benzyl carbocation is the most stable due to resonance stabilisation 
 

 
 
 Ans: HO3SOOSO3H 
 
 Sol: Electrolysis of acidified sulphate solution gives H2S2O8 
 



 

 
 
 Ans: Barfoed’s test 
 
 Sol: Barfoed’s test recognizes monosaccharides from disaccharides 
 

 
 
 Ans: Monoclinic 
 

 Sol: For monoclinic system, a  b  c and  =  = 90 and   90 

 
 

 Ans:  

 



 

 Sol: Aldehydes and ketones will give orange precipitate when treated with 2,4-dinitrophenyl hydrazine. 
Option (4) is acetophenone and hence it gives ppt with DNP 

 

 
 
 Ans: sp3d2 and paramagnetic 
 

 Sol: In [MnCl6]3−, the central ion Mn3+ undergoes sp3d2 hybridisation 
 

  

3d 4s 4d4p

sp3d2 hybr idisation  
 

  Since it contains 4 unpaired electrons, it is paramagnetic 
 

 
 
 Ans: provides ideal about reduction of metal oxide 
 
 Sol: Ellingham diagram does not say anything about the kinetics of reduction process 
 

 
 
 Ans: Concentrated HNO3 
 

 Sol: Iodination of alkane is very slow and a reversible reaction. It can be carried out in presence of 
oxidizing agents like HNO3 or HIO3 and made irreversible 

  HIO3 + 5I → 3I2 + 3H2O 
 



 

 
 

 Ans: mol1−n Ln−1 s−1 
 

 Sol: For a general ‘n’th order reaction, the unit of rate constant is given by mol1−n Ln−1 s−1 
 

 
 

 Ans: Eutrophication leads to increase in oxygen level of water 
 

 Sol: Eutrophication leads to decrease in oxygen level of water 
 

 
 

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

 Sol: Furacin − Antiseptic 

  Arsphenamine − Antibiotic 

  Dimetane − Synthetic antihistamine 

  Valium − Tranquilizer 
 



 

 
 
 Ans: Statement I is false but statement II is true 
 
 Sol: Aniline is more basic than acetamide. In acetamide, during protonation, +ve charge is developed on N 

which is near to an e− withdrawing C=O group getting destablished. Hence protonation takes place 
more faster in aniline 

 

 
 
 Ans: 2, 0, 2, 2 
 
 Sol: [PtCl2(NH3)2] exhibits cis-trans isomerism 
  [Ni(CO4) is a tetrahedral complex and hence no geometrical isomers 
  [Ru(H2O)3Cl3] exhibits facial and merdional isomers 
  [CoCl2(NH3)4Cl3] exhibits cis and trans isomerism 
 

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



 

 Sol: NaOH − basic 

  Be(OH)2 − amphoteric 

  Ca(OH)2 − basic 

  B(OH)3 − acidic 

  Al(OH)3 − amphoteric 

 

Section B 
 

 
 
 Ans: 15 
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 Ans: 0 
 
 Sol: Bond order of CO = 3 
  Bond order of NO+ = 3 
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 Ans: 19 
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 Ans: 108 
 

 Sol: In gaseous triethylamine, the −C−N−C− bond angle is 108 
 

 
 
 Ans: 17 
 

 Sol: n
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 Ans: 2 
 
 Sol: Triamminetrinitrocobalt(III) is [Co(NH3)(NO2)3]  
  It exihibits facial and meridional isomers 

   No. of geometrical isomers = 2 = X 

  Trioxalatochromate (III) is [Cr(ox)3]3− 

  It doesn’t exhibit geometrical isomerism   Y = 0 

  X + Y = 2 + 0 = 2 
 



 

 
 
 Ans: 5 
 

 Sol: Density of NaOH solution = 1.2 g cm−3 
  Volume of solution = 1 L = 1000 cm3 

  Mass of solution = 1.2  1000 = 1200 g 
  Mass of solvent (water) = 1 kg = 1000 g 

   Mass of NaOH (solute) = 1200 − 1000 = 200 g 

  Number of moles of NaOH 5
40
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 Ans: 1396 
 
 Sol:    PCl5  PCl3 + Cl2 
  Initial     3              0         0 

  At eqbm 3-                       
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  i.e., 2 + 1.844  − 5.532 = 0 
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2

532.54)844.1(844.1 2


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=  

   No. of moles of PCl5 at eqbm = 3 −  = 3 − 1.604 = 1.396 = 1396  10−3 
 

 
 
 Ans: 31 
 

 Sol: H − U = n RT 

        = 1  8.31  373 

        = 3099.6 J mol−1  

        = 30.99  102 J mol−1 
 
 
 
 
 
 
 



 

 

PART – C – MATHEMATICS 
 

Section A 
 

 
 
 Ans: 1 
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 Ans: 2x – 7y + 29 = 0 or 2x – 7y – 7 = 0 
 
 
 
 
 



 

 Sol: Equation of reflected ray 

  y –3) = 
7

2
(x -3) 

  7y – 21 = 2x – 10  
  2x – 7y + 11 = 0 

  Then the equation of the directrix is 2x – 7y +  = 0  
  Distance of directrix from focus is  
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 Ans: (P Q)  (~ P)Q 
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 Ans: 4 
 
 Sol:  Equation of plane is ax + by + cz + 8 = 0  
  Since it passes through (–1,0,–2)  
     –a – 2c + 8 = 0 ... (1) 
   ax + by + cz + 8 is perpendicular to 2x + y – z = 2 and x – y – z = 3  
  Therefore   2a + b – c = 0   .... (2) 
      a – b – c = 0.       (3) 
   Solving (1) , (2) and (3) , we get 
      a = 2, b = – 1, c = 3 
   Therefore,    a + b + c = 4 
 

 
 
 Ans:  

 

 Sol: Given circle is ( ) ( ) 133y2x
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  Equation of OC is x
2

3
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  Equation of the line perpendicular to the OC and passing through (2,3) is 3y +2x = 13  

  Coordinates of P,Q  ( ) sin133,cos132  

        









































 −


13

2
133,

13

3
132  

         

 



 

 
 
 Ans: 16 
 

 Sol: 
8

12b12a761310
9

+++++++
=  

   a + b = 12……… (i) 

  xi
2 = 100+169+ 36 + 49 + a2 +144 + b2 + 144 

       = a2 + b2 + 642 

  ( )
4

37
x

8

x
2

2
i2 =−=


 

  
4

37
81

8

642ba 22

=−
++

 

   a 2 + b2 = 80  a 2 + (12–a)2 = 80  a 2 –12a+ 32 = 0 

   a = 4    or   a = 8 
     b= 8    or   b = 4  

  So,  (a – b)2 = 16  
 

 
 
 Ans: 12 
 

 Sol:   

 

  Applying L Hospitals rule,  

  =2·(2)·f(2) – 4f'(2) = 16 – 4 = 12 
 



 

 
 

 Ans:   

 
 Sol:  

   
  Let centre of circle C is P  
  Centre of circle B is Q  

  For A U B  C 

  
2

3
PQr +  

  
2

3
12r 22 ++  

  
2

523
r

2

523
r min

+
=

+
  

 

 
 
 Ans: 50 
 
 



 

 Sol:  

  Squaring both sides 

 

  







=

−=

25x

5x

8

4

 

  8 =25  ,   8 = 25  

  8 +  8 = 50 
 

 
 

 Ans: −23 
 

 Sol: (sin + cos) 2=
4

1
 

  sin2 = 
4

3−
 

  16(sin2 + cos4 + sin6) = 16 (sin2 +1 – 2sin2 2 + 3sin2 – 4sin3 2 )  
                                            = –23 
 

 
 

 Ans: ( )k̂3ĵ5î347 +−  

 

 Sol: k̂2ĵîa ++=


, k̂3ĵ2îb ++−=


 

  k̂ĵî2ba,k̂5ĵ3ba −−=−+=+


 

  ( ) k̂3ĵ5î

321

112

k̂ĵî

bba +−−=

−

−−=−


 

  ( )( ) k̂4ĵ5î13

351

211

k̂ĵî

bbaa −−=

−−

=−


 



 

  ( )( )( ) k̂21ĵ35î7

321

4513

k̂ĵî

bbbaa +−−=

−

−−=−


 

  ( ) ( )( )( )( )
21357

530

k̂ĵî

bbbaaba

−−

=−+


 

        = ( )k̂3ĵ5î347 +−  

 

 
 

 Ans: 







−

3

2
log2 e  

 

 Sol: 
=

→









+−









+−n

1j
n

4
n

1

n

j
2

8
n

1

n

j
2

n

1
lim  

  =  +

+
1

0

dx
4x2

8x2
 

  ( ) 104x2ln
2

1
.41 ++=  

  = 







+

2

3
ln21  

 



 

 
 
 Ans: 4 
 

 Sol: A= 








− 41

21
 

  Characteristic equation is given by 

  06A5A2 =+−  

  Multiply both side by 1A−  

  0A65A 1 =+− −  

  ( ) )1....(A
6

1

6

5
A5

6

1
A 1 −=−=−  

  )2......(AA 1 +=−  

  Comparing equation (1) and (2) we get 

  
6

1
,

6

5
−==  

  ( ) 4
6

1

6

5
44 =








+=−  

 

 
 



 

 Ans:  

 

 Sol: 
( )( )



−
++

=

4/

4/

44xcosx

xcosx

xcosxsine1

e
 

  
( )



−
+

=

4/

4/

44 xcosxsin

1
2  

  dx

x2sin
2

1
1

1
2

4/

4/
2




− −

=  

   

  
 

−














=

+
=

0 0

1

2 2

t
tan

2

1

t2

dt

2

4
2  

   

 

 
 
 Ans: 1+e 
 

 Sol: RHL = f(0+ ) = 2

1

x4tan

x2tan

0x

x2cot

x4cot

0x
eelimelim ==

++ →→
 

  LHL = f(0– )= ( ) xsin

a3

0x
xsin1lim −

→
−

−
 

      

( )

a3
lim

ee

xsin
xsin

a3

0x =

−
−

−→  

  Since f(x) is continuous, 

  2

1

a32

1

eb&
6

1
abee ====  

  e1ba6 2 +=+  

 



 

 
 
 Ans: 4 
 
 Sol:  
 

   

  424
2

1
PAB ==  

 

 
 

 Ans:  

 
 Sol: Total number of cases = 90C1 = 90  
  Now 2n – 2 = (3 – 1)n – 2 
   = nC0 3n – nC1 3 n – 1 +........+ (–1) n – 1 nC n –1 3 + (–1)n nCn – 2 
   = 3(3n – 1 – n.3 n – 2 +........+ (–1)n – 1.n) + (–1)n – 2  
  Therefore (2n – 2) is multiple of 3 only when n is odd  
  Number of favourable cases = 45, 

  Required probability  

 



 

 
 
 Ans: 1 
 
 Sol: Let z = x+iy 
   

  S3 is y|  4  

  S2 is  x   5  
  S1 is  (x–3)2 + (y–2)2 = 8  

    There is exactly one point (5,4) in S1  S2  S3 

 

Section B 
 

 
 
 Ans: 16.00 
 

 Sol: Put x = 3  F(3) = 0  

  ( ) x323x tF4tte ++−  = F(x)  

  e–x (x3 + x2 + 4F(x) – (27 + 9 + 4F(3) = F(x)  

   F(x) = e–x (x3 + x2 – 36 + 4F(x))  

   ex F(x) = x3 + x2 – 36 + 4F(x) 

  ( )
( )4e

36xx
xF

x

23

−

−+
=  

  ( )
( )24

4

4e

224e12
x'F

−

−
=  

  Hence  = 12 and  = 4  

   +  = 16 
 



 

 
 
 Ans: 1.00 
 
 Sol: log5 log3 (18x – x2 –77) > 0  
  18x –x 2 –77 > 3  
  x2 – 18x + 80 < 0  

  x  (8, 10)  

   a = 8 and b = 10 

  
( ) ( ) 

−+
=

−++
=

b

a

10

8

33

3

33

3

x18sinxsin

xdxsin

xbasinxsin

xdxsin
 

  2dx12

10

8

==   

    = 1  

 
 
 Ans: 2.00 
 

 Sol: ( ) ( )ycosxsin2
dx

dy
ysec = ..........(1) 

   = xdxsin2ydysec2  

  tany = – 2cosx + c 

  When x = 0, y = 0  c = 2  
  tany = – 2cosx + 2 ..........(2) 

  xsin2
dx

dy
ysec2 =  

  ( ) xsin2
dx

dy
ytan1 2 =+ ..........(3) 

  From, (2) & (3) 

  
( )2xcos221

xsin2

dx

dy

−+
=  

   

 



 

 
 
 Ans: 3.00 
 

 Sol: 2log3(2x – 5) = log3 2 + log3 







−

2

7
2x  

   log3(2x – 5)2 = log3 (2 







−

2

7
2x ) 

   (2x ) 2 – 10(2x ) + 25 = 2(2x ) – 7  

   (2x ) 2 – 12(2x ) + 32 = 0  

   2x = 4 or 8  

   x = 2 or 3 
   But, when x = 2, log(2x – 5) is not defined  

   x = 3 

 
 
 Ans: 6.00 
 

 Sol: R1 → R1 – R2  

  R2 → R2 – R3 

  =

x2cos1xcosxsin

102

022

22 +

−

−−

 

                 Expanding along 1st row, we get 

     = 4 + 2cos2x  
  Maximum value of cos2x is 1 
  Therefore, maximum value of f(x) = 6 
 

 
 
 Ans: 5.00 
 
 Sol: By, Cramer’s rule, for infinite number of solutions 

    = 1 = 2 = 3 = 0 

  0

112

221

111

=

−

−

=  

  1(2+) –1 (1–2) –1 (–1–4) = 0  

     3 = –6  



 

      = –2 

   

  1(2+1) –1(–2) + 2 (–1–4)= 0  

      = 7  

       +  = 5 
 

 
 
 Ans: 2.00 
 

 Sol: cba


=  

  Taking dot product with c


 

  ( ) 2|c|cba 2==


 

  Length of projection of ( )iscaonb


  

  =
( )

ca

ca.b







 

  =
6

2
 

  32 = 2 
 

 
 Ans: 5.00 
 
 Sol: f(x) = min {{x}, 1–{x}} 
 

   

   
 
  From figure, number of discontinuities is 0 and non-differentiable points is 5.  
  So, n(P) = 0, n(Q) = 5  
       n(P) + n(Q) = 5 
 

 
 
 Ans: 490.00 



 

 Sol: Putting  
  m = 1,  then f(n) = f(1) f(n)  

        f (1) = 1  

  When m= n = 2  f(4) = f(2) f(2) 

  =

( ) ( )
( ) ( )
( ) ( )








==

==

==

s94f32f

44f22f

14f12f

 

    Hence f(2) can be 1 or 2 
  Put m = 2, n= 3 

  ( ) ( ) ( )
( ) ( )

( ) ( )
( ) ( )








==

==

==

==

3,2,13fthen2f

44f7,........3,2,16f

7,........3,2,13f,12fwhen

3f2f6f  

  Also f(5) & f(7) may take any value from {1,2,3,..0…..7}  

  So total number of such functions = 1  1 7 1 7 1 7 + 1 1 3 1 7 1 7 
   = 49(7+3) = 490  
 

 
 
 Ans: 3.00 
 
 Sol: Equation of plane a(x–3)+b(y–7)+c(z+7) = 0 ……. (1)  
  where a,b,c are the direction ratio of the normal to the plane  

  Given line is 
1

2z

2

3y

3

3x +
=

−
=

−

−
……. (2) 

  Since plane (1) contains the given line then 
   –3a + 2b + c = 0 ……….(3)  
  Also point (2,3,–2) on line (2i) lies in plane (1) 
   a(2–3) + b(3–7) + c(–2+7) = 0 
   –a – 4b +5c = 0 ………(4)  
  Solving (1) and (4), we get a=14k, b=14k, c=14k 
  Substituting in (1), we get x+y+z – 3 = 0  
  This is equation of plane  
  Now distance of the plane from the origin is  

  3
3

3

111

3
d ==

++

−
=  

  d2=3 
 
 
 
 
 
 


