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1. Find the imaginary part of     1/2 1/2
3 2 54 3 2 54    

(a) 6 (b) 2 6 (c) 6 (d) 6
Ans. (b)

Sol : 3 2 54 9 216 5    

 1/2 15 3 15 33 2 54
2 2

  
       

 
i

=  3 6  i

and    1/2
3 2 54 3 6     i

Hence     1/2 1/2
3 2 54 3 2 54    

= 2 6 i  or + 6

Hence imaginary part = 2 6

2. If a, b, cR such that a3 + b3 + c3 = 2 and 0
a b c
b c a
c a b

 then find abc

(a) 
2
3 (b) 

2
3

 (c) 
1
3 (d) 1

Ans. (a)

Sol : 0
a b c
b c a
c a b

   3abc - a3 - b3 - c3 = 0

  abc = 
3 3 3 2

3 3
 


a b c

3. The ratio of three consecutive binomial coefficient in the expansion of (1+x)n is 2 : 5 : 12 find n
(a) 120 (b) 34 (c) 118 (d) 35

Ans. (c)

Sol : nCr - 1 : nCr + 1 = 2 : 5 : 12

  
1

5
2


n

r
n

r

C
C  and 1 12

5
 

n
r

n
r

C
C

  
1 5

2
 


n r
r  and 

12
1 5





n r
r

  2n - 7r + 2 = 0 and 5n - 17r - 12 = 0
on solving n = 118 and r = 34
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4. There are n stations in a circular path. Two consecutive stations are connected by blue line and two non-
consecutive stations are connected by red line. If no. of red lines is equal to 99 times number of blue line
then value of n is
(a) 201 (b) 200 (c) 199 (d) 202

Ans. (a)
Sol : Two consecutive statins = n

Two non-consecutive stations = nC2 - n

 nC2 - n = 90   
 1

99
2


 
n n

n n

  
2 1 100
2



n n

  n2 = 201 n   n = 201

5.  
2

1

2 3 x x dx  = ? (where [.] denotes greatest integer function)

(a) 1 (b) 3 (c) 2 (d) 4
Ans. (a)

Sol :  
2

1

2 3 x x dx         
2 2 2 2

1 1 1 1

3 3 3       x x dx x x dx xdx x dx

  
2 1/31/32 2

11 0

4 13. 3 9
2 2 2 2

           
    


x xxdx

    2 23 9 (1/ 3 0 ) 1
2 2
  

6. If x2 - y2 2sec = 10 be a hyperbola and 2 2 2sec 5 x y  be an ellipse such that the eccentricity of

hyperbola = 5  eccentricity of ellipse then find the length of latus rectum of ellipse

(a) 
4 5

3
(b) 

4
3 5 (c) 

20 5
3

(d) 30

Ans. (a)

Sol :
2 2

2 1
10 10

 


x y
cos

 21 cos   He  and 
2 2

2 1
5cos 5

 


x y 21 cos sin     Ee

as given 5H Ee e

  2 21 cos 5sin   

  2 2cos
3

 

Now length of L.R. of ellipse = 
210cos 20 4 5

35 3 5

 
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7.
1/

0
lim tan ?

4

   
 

x

x
x

(a) e (b) e2 (c) e4 (d) 
1
e

Ans. (b)

Sol : 0 0

1 1 1 tanlim tan 1 lim 1
4 1 tan 

               x x

xx
x x xe e

 0 0

2 tan 2lim lim1 tan 1 tan 

  
      x x

x tanx
x x x xe e

  21
21 0

 
   e e

8. If f(x) be a quadratic polynomial such that f(x) = 0 has a root 3 and f(2) + f(-1) = 0 then other root lies
in
(a) (-1,0) (b) (0, 1) (c) (-2, 1) (d) (1, 2)

Ans. (a)
Sol : Let f(x) = ax2 + bx + c

f(b) + f(-1) = 0
  5a + b + 2c = 0

and f(c) = 0   9a + 3b + c = 0   5 13 6
 


a b c

product of root 
6
5

   
c
a

and  23 1,0
5

       

9. If a curve y = f(x) satisfy the differential equation 2x2dy = (2xy + y2)dx and passes (1, 2) then find f(1/2)

(a) 
1

1 ln 2
(b) 

1
1 ln 2

(c) 
2

1 ln 2
(d) 

2
1 ln 2

Ans. (a)

Sol :
2

22
 

dy y y
dx x x

= 
2

2
1 1 1.

2
  
dyy
dx y x x

Put 
1

  t
y    2

1


dy dy
y dx dx    2

1 1
2

   
 

dt t
dx x x

Linear differntial equation

I.F. 
1

ln  
dx xxe e x

so solution of the linear differential equation is

2
1 .x

2
 tx dx C

x
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1 ln
2

   
x x C
y

The curve passes through (1,2 )
1 1 1ln1
2 2 2

     C C

Hence 
1 1ln .
2 2

  
x x
y

or 

121 ln 2 1 12
12 1 ln 2 1 ln 21 ln
2

           

x x xy f
y x

10. If A, B, C are three pairwise independent event such that P(A B C) = 0 then   /C CP B C A  is
equal
(a) P(C) + P(B) (b) P(CC) + P(B) (c) P(BC) + P(C) (d) P(CC) - P(B)

Ans. (d)

Sol :      
 

/
 

 
C C

C C
P A B C

P B C A
P A

        
 

      

P A P A B P A C P A B C

P A

= 
         

 
. . 0  P A P A P B P A P C
P A

= 1 - P(B) - P(C)
= P(CC) - P(B) or P(BC) - P(C)

11. If sum of series (x + ka) + (x2 + (k - 2)a) + (x3 + (k -4)a) + .......9 terms is 
10 45 ( 1)

1
  


x x a x

x
 then

value of k is :
Ans : 03.00

Sol : Given (x + ka) + (x2 + (k - 2)a) + (x3 + (k -4)a) + .......9 terms

= 
    

9 1 9 2 9 1 2
1 2


     

x x
ka a

x

=     1010 9 8 1
9 72

1 1
   

  
 

x x a k xx x ka a
x x

= 9a (k - 8 ) = -45 a
k = 3
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12. Point P divides line joining  ˆˆ ˆ A i j k  and  ˆˆ ˆ2 3 B i j k  in the ration :1  such that

2
. 3 

   
OBOP OA OP  = 6. Find  .

Ans :    00.80

Sol : P.V. op is 
1

 


 

  a bOP

  3 6
1 1

      
     

      

    a ab bab

 

2

2
6 .14 3 .6 6

1 1
  

 
   

   

2

2
18 86 6

11
 

  
  

  10 8 
  0.8 

13. If  y  bisects the area bounded by region givenby x2 < y < 2x then :
(a) 3/2 28 3 8    (b) 3/2 28 3 4    (c) 3/2 24 3 8    (d) 3/2 24 3 8   

Ans. (a)

Sol :

y = x2

y = 2x

(2, 4)

y = 

4

0 0

2
2 2

        
    

y yy dy y dy

  
2

3/216 24 2
3 3 4

 
    

 

  
2

3/24 22
3 3 4

 
   

 

  3/2 28 3 8   
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14. If 4 4sin cos 0     has a real solution then range of   is

(a)  1,1 (b) 
11,

2
   

(c) 
1 ,1
2
 
  

(d) 
1 1,
2 2

   
Ans. (b)
Sol : 4 4sin cos    

=  22 2 2 2sin cos 2sin cos    

= 
2 24sin cos1

2
 



= 
2sin 21
2




= 
2sin 2 1
2


  

11,
2

     

15. If 
6

1

1

3 4cos cos sin
5 5





   
 


k

y K kx kx   then 
dy
dx  = ?

(a) 92 (b) 91 (c) 90 (d) 89
Ans. (b)

Sol :  
6

1

1
cos cos .cos sin .sin



   
k

y K kx kx

=  1.cos cos k kx

=    2     K kx k x k

= 
  6

2

1

6 7 13
91

6

  
k

dy k
dx

16. Let a1, a2,.........a11 are in increasing A.P. and if variance of these number is 90 then value of common
differentiation of A.P. is

Ans : 03.00

Sol : Given a1, a2,.........a11 , are in A.P.
  variance of (a1, a2, .......a11) = 90

  

211 11
2

1 1 90
11 11
 

 
 
  
 
 
 

 i i
i i
a a

  
2

210.11.21 55 55. .
10 6 11 11


d d  = 90

  2 235 25 90 d d  2 9d
  d = 3
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17. An equilateral triangle is inscribed in parabola y2 = 8x whose one vertex coincide with vertex of parabola.
Find area of triangle.
(a) 196 3 (b) 194 3 (c) 192 3 (d) 190 3

Ans. (c)

Sol :
O

30o

M

B

A(2t ,4t)2

y2 = 8x, a = 2
A  (2t2, 2) (b)t   (2t2, 4t)

tan300 = 2
4 2 1
2 3

 
t
t t

2 3t

Area of OAB = 2.OMA = 2.
1
2 (2t2) (4t) = 8t3 =  3

8 2 3 192 3 

18. If      ln 1
, 1,


   

x
f x x

x
 and f(0) = 1 then f(x) is

(a) decreasing in (-1, 0) and increasing in  0,
(b) always increasing
(c) always decreasing

(d) increasing in (-1, 0) and decreasing in  0,
Ans. (c)

Sol : F’(x) = 
     

 2 2

ln 1 1 ln 11
1

     


x x x x xx
x x x

Let g(x) = x - (1 + x) ln(1 + x)
  g’(x) = 1 - 1 - ln(1 + x)

=      
 

0 1,0
ln 1 '

0 0,
          

x
x g x

x

gmax at x = 0   g(0) = 0

g(x) < 0  1,   x      ' 0 1,    f x x

f(x) decreasing  1,   x
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19. If y = (1 +x)2y + cos2(sin-1x) be a curve then find equation of normal at x = 0.
(a) x + 4y = 8 (b) x + 4y = 2 (c) 2x + y = 2 (d) 2x - y = 2

Ans. (a)
Sol : y = (1 + x)2y + cos2(sin-1x)

x = 0, y = 2
   2 1 21  yl xy e x

   2 ln 1 2 ln 1 .2 ' 2
1

      
 

y xdy ye x y x
dx x

2 2' 0
1 0
    

y

y’ = 4
y - 2 = -1/4 (x - 0)
x + 4y = 8

20. Which of the following is a tautology

(a)  ~ p  p q q (b)  ~ p  p q q

(c)  ~ p  p q q (d) None of these
Ans. (a)

Sol : (i)  ~ p  p q q

   ~ ~   p p p q q

 ~  C p q q

 ~  p q q

 ~ ~  p q q

=  ~    p q q p t t

(ii)  ~   p p q q

 ~   p q q q
 t q q
t q

(iii)  ~   p p q q

     ~ ~   p q p q q

 ~  t p q q
  ~  p q q

 ~ ~  p q q

 ~ p q q

   ~    q p q q q p
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(99.42)

Pankaj
(99.31)

Tejeswar Reddy
(99.39)

Debdut Saini
(99.38)

Pruthvi Raj
(99.39)

G Sai Kiran
(99.37)

Sahil Kumar
(99.32)

Piyush Tiwari
(99.26)

Avinash Kumar
(99.19)

Chetan Singh
(99.13)

Alisha Verma
(99.23)

Amisha Verma
(99.15)

Satyam Agarwal
(99.31)

Divyanshu Yadav
(99.28)

Ri�k umar
(99.13)

Shubham Kumar
(99.10)

Saurabh Maurya
(99.03)

Pradumna Awasthi
(99.02)

Randheer
(99.08)

Aryansh Tripathi
(99.06)

Mohammad Affan
(99.03)

Abhay
(99.01)

Harsh
(99.02)

Application No. 200310320565
DOB - 23-12-2002

Neeraj Gar�a
(99.86)

Krishna Bhardwaj
(99.85)

Prashant Singh
(99.74)

Naman Dhingra
(99.69)

Ganesh 
(99.78)

Faraz Siddiqui
(99.68)

Ayush Kumar
(99.85)

Adarsh Goyal
(99.71)

145 Students Above 98 Percentile
208 Students Above 97 Percentile

Best Result in U.P.JEE Main - 2020
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