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SECTION – A

Question ID : 50111

Complex Number

1. Let  be a root of the equation 1 + x2 + x4 = 0. Then the value of 1011 + 2022 – 3033 is equal to :

ekuk lehdj.k 1 + x2 + x4 = 0 dk ,d ewy gSA rks 1011 + 2022 – 3033 dk eku cjkcj gS :

(1) 1 (2)  (3) 1 +  (4) 1 + 2

Ans. Official Answer NTA (1)

Sol.   2 4 2 21 x x 1 x x 1 x x 0       

one root is  & other is 2

3 31 1    

then      
337 674 10111011 2022 3033 3 3 3        

= 1 + 1 – 1 =1

Question ID : 50112

Complex Number

2. Let arg(z) represent the principal argument of the complex number z. Then, |z| = 3 and

arg(z – 1) – arg(z + 1) = 
4


 intersect :

(1) exactly at one point (2) exactly at two points

(3) nowhere (4) at infinitely many points

ekuk arg(z) lfEeJ l a[;k z ds e q[; vk;ke dk s fu:fir djrk g SA rk s |z| = 3 rFk k

arg(z – 1) – arg(z + 1) = 
4


 :

(1) ek=k ,d fcUnq ij dkVrs gSa (2) ek=k nks fcUnqvksa ij dkVrs gSa

(3) fdlh Hkh fcUnq ij ugha dkVrs gSa (4) vla[; fcUnqvksa ij dkVrs gS

Ans. Official Answer NTA (3)

Sol.    | z | 3,arg z 1 arg z 1
4


    



Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 29 June  Shift-2

Page No. 3

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911

Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

y

B

C

x

|z| = 3

(–1, 0) A(1, 0)

P

/4

AKL = ACB = 
4



 LK = AL =  = 1
 K(0, 1)

Radius = 2

Now PL = PK + KL = 2 1

So, point P(0, 1 + 2 )

 number of intersection = 0

Question ID : 50113

Matrices

3. Let 
2 1

A
0 2

 
  
 

. If B = I – 5C
1
 (adj A) + 5C

2
 (adj A)2 – ........... – 5C

5
 (adj A)5 then the sum of all

elements of the matrix B is :

ekuk 
2 1

A
0 2

 
  
 

 gSA ;fn B = I – 5C
1
 (adj A) + 5C

2
 (adj A)2 – ........... – 5C

5
 (adj A)5 gS] rks vkO;wg B ds lHkh

vo;oksa dk ;ksxQy gS :

(1) –5 (2) –6 (3) –7 (4) –8

Ans. Official Answer NTA (3)

Sol. Given 
2 1

A
0 2

 
  
 

B = I – 5C
1
 (adj A) + 5C

2
 (adj A)2 – ........... – 5C

5
 (adj A)5

Then  
5

B I adjA 

5
1 0 2 0

0 1 1 2

    
     

    
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5
1 0

B
1 1

 
    

5
1 0

B
5 1

 
    

Sum if element = – 1 –5 – 1= – 7

Question ID : 50114

Sequence & progression

4. The sum of the infinite series 
2 3 4 5 6

5 12 22 35 51 70
1 .....

6 6 6 6 6 6
        is equal to :

vifjfer Js.kh 
2 3 4 5 6

5 12 22 35 51 70
1 .....

6 6 6 6 6 6
        dk ;ksxQy cjkcj gS :

(1) 
425

216
(2) 

429

216
(3) 

288

125
(4) 

280

125

Ans. Official Answer NTA (3)

Sol. 2 3

5 12 22
S 1 ................

6 6 6
    

2 3 4 5 6

1 1 5 12 22 35 51
S ......

6 6 6 6 6 6 6
      

___________________________________

2 3 4 5 6

5 4 7 10 13 16 19
S 1 ......

6 6 6 6 6 6 6
       

2 3 4 5 6

5 1 4 7 10 13 16
S ......

36 6 6 6 6 6 6
      

______________________________________

2 3 4 5 6

25 3 3 3 3 3 3
S 1 ......

36 6 6 6 6 6 6
       

3
25 3 86S 1 1

136 5 51
6

    



288
S

125

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Question ID : 50115

Limit

5. The value of 
   2 2

4 3x 1

x 1 sin x
lim

x 2x 2x 1

 

  
 is equal to :

 
   2 2

4 3x 1

x 1 sin x
lim

x 2x 2x 1

 

  
 dk eku cjkcj gS :

(1) 
2

6


(2) 

2

3


(3) 

2

2


(4) 2

Ans. Official Answer NTA (4)

Sol.
   2 2

4 3x 1

x 1 sin x
lim

x 2x 2x 1

 

  

    
   

2

3x 1

x 1 x 1 sin x
lim

x 1 x 1

  

 

 
 

2

2x 1

sin x
lim

x 1





Let x –1  t
 2

2x 0

sin ( x
lim

t

 

x – 1   0

 2
2 2

2 2x 0

sin t
lim

n t
   

Question ID : 50116

Maxima & Minima

6. Let f : R  R be a function defined by      1 2n n

1 2f x x 3 x 5 ,n ,n N    . Then, which of the following

is NOT true?

(1) For n
1
 = 3, n

2
 = 4, there exists  (3, 5) where f attains local maxima

(2) For n
1
 = 4, n

2
 = 3, there exists  (3, 5) where f attains local minima

(3) For n
1
 = 3, n

2
 = 5, there exists   (3, 5) where f attains local maxima

(4) For n
1
 = 4, n

2
 = 6, there exists   (3, 5) where f attains local maxima
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Ans. Official Answer NTA (3)

ekuk Qyu f : R  R,      1 2n n

1 2f x x 3 x 5 ,n ,n N    }kjk ifjHkkf"kr gSA rks fuEu eas ls dkSulk lR;

ugha gS ?

(1) n
1
 = 3, n

2
 = 4, ds fy, ,sls  (3, 5) dk vfLrRo gS] tgk¡ f LFkkuh; mfPPk"B gS

(2) n
1
 = 4, n

2
 = 3, ds fy, ,sls   (3, 5) dk vfLrRo gS] tgk¡ f LFkkuh; fufEu"B gS

(3) n
1
 = 3, n

2
 = 5 ds fy, ,sls   (3, 5) dk vfLrRo gS] tgk¡ f LFkkuh; mfPPk"B gS

(4) n
1
 = 4, n

2
 = 6 ds fy, ,sls   (3, 5) dk vfLrRo gS] tgk¡ f LFkkuh; mfPPk"B gS

Sol. f(3) = f(5) = 0

  f ' 0   (3, 5) (apply Rolles)

         1 2 1 2n 1 x n x 1

1 2f ' x n x 3 x 5 n x 3 x 5
 

       =        1 2n 1 n 1

1 2x 3 x 5 n x 5 n x 3
 

      

n
2
  even

n
2
 – 1  odd

+ –
3 5

For n
2
  even   pt of maxima

       n
2
  odd   pt of minima

Correct option is (C)

Question ID : 50117

Definite Integration

7. Let f be a real valued continuous function on [0, 1] and      
1

0

f x x x t f t   dt. Then, which of the

following points (x, y) lies on the curve y = f(x)?

ekuk [0, 1] ij f ,d okLrfod eku larr Qyu gS rFkk      
1

0

f x x x t f t   dt gSA rks fuEu esa ls dkSulk

fcUnq (x, y)oØ y = f(x) ij fLFkr gS ?

(1) (2, 4) (2) (1, 2) (3) (4, 17) (4) (6, 8)

Ans. Official Answer NTA (4)

Sol. Given that      
1

0

f x x x t f t dt 
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     
1 1

0 0

f x x f t dt tf t dt   

     
1 1

0 0

f x x tf f t dt tf t dt
 

  
 
 

Let  
1

0

1 f t dt a   and  
1

0

tf t dt  = 1

 f(x) = a × –b

So,  
1

0

a
a 1 at b dt 1 b

2
     

a
b 1

2
   ______(1)

 
t

0

a b
b t at b dt

3 2
   

3b a

2 3
  ______(2)

Solve (1) and (2)

18
a

13
 , 

4
b

13


 f(x) = 
 18 4

13

 


So, (6, 8) lies on f(10).

Question ID : 50118

Definite Integration

8. If  
2 1 22 2

2 2

0 0 1

y y
2x 2x x dx 1 1 y dy 2 dy I

2 2

   
           

   
    then I equals :

;fn  
2 1 22 2

2 2

0 0 1

y y
2x 2x x dx 1 1 y dy 2 dy I

2 2

   
           

   
    gS] rks I cjkcj gS :

(1)  
1

2

0

1 1 y dy  (2) 

1 2
2

0

y
1 y 1 dy

2

 
   

 


(3)  
1

2

0

1 1 y dy  (4) 
1 2

2

0

y
1 y 1 dy

2

 
   

 


Ans. Official Answer NTA (3)
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Sol. Given  
2 2

2

0 0

2x dx 1 x 1 dx   

2 12
2

0 0

y
1 dy 1 y dy 1 I

2

 
      

 
 

1 1
2 2

0 0

8 2
2 1 y dy 1 1 y dy I

3 3
        

1
2

0

I 1 1 y dy   

 
1

2

0

I 1 1 y dy   

Question ID : 50119

Differential Equation

9. If y = y(x) is the solution of the differential equation    2x 2 xdy
1 e 2 1 y e 0

dx
     and y(0) = 0, then

    
2

e6 y ' 0 y log 3
 

 
 

 is equal to :

;fn vody lehdj. k    2x 2 xdy
1 e 2 1 y e 0

dx
    ,  y(0) = 0 dk gy  y = y(x) g S ]  r k s

    
2

e6 y ' 0 y log 3
 

 
 

 cjkcj gS :

(1) 2 (2) –2 (3) –4 (4) –1

Ans. Official Answer NTA (3)

Sol. Given    2x 2 xdy
1 e 2 1 y e 0

dx
   

 

x x

22 2x x

dy 2e 2e
dx dx

1 y 1 e 1 e
   

  
  

let ex = t  ex dx = dt

2 2

dy 1
2 dt

1 y 1 t
  

  
1 1tan y 2 tan t c    
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1 1 xtan y 2 tan e c    

Given at x = 0, y = 0

c
2


 

So, 
1 1 xtan y –2 tan e

2
  

 

tan (tan–1 y) = 
1 xtan 2 tan e

2
 

 
 

 1 xy cot 2 tan e

 
x

2 1 x

2n

dy 2e
cosec 2 tan e

dx 1 e
  

   
 

 
x 0

dy 2
y ' 0 1

dx 2


   

   elog 31y n 3 cot 2 tan e

   1y n 3 cot 2 tan 3

 y n 3  = 
2 1

cot 2 cot
3 3 3

  
  

    
2

2 1
6 y ' 0 y n 3 6 1

3

           
     



= 
1

6 1 4
3

 
    
 

Question ID : 501110

Parabola

10. Let P : y2 = 4ax, a > 0 be a parabola with focus S. Let the tangents to the parabola P make an angle of 
4



with the line y = 3x + 5 touch the parabola P at A and B. Then the value of a for which A, B and S are

collinear is :

(1) 8 only (2) 2 only (3) 
1

4
 only (4) any a > 0
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ekuk P : y2 = 4ax, a > 0 ,d ijoy; gS] ftldh ukfHk S gSA ekuk ijoy; P dh Li'kZ js[kk,sa] js[kk y = 3x + 5

ls 
4


 dk dks.k cukrh gSa rFkk ijoy; P  dks fcUnqvksa A rFkk B ij Li'kZ djrh gSaA rks fcUnqvksa A, B rFkk a dk

eku gS :

(1) dsoy 8 (2) dsoy 2 (3) dsoy 
1

4
(4) dksbZ Hkh  a > 0

Ans. Official Answer NTA (4)

Sol. Given P : y2 = 4ax, (a > 0) and focus S  (a, 0)

equation of tangent on parabola 
a

y mn
m

 

Given line, y = 3x + 5

Angle between given line and tangent is 
4



 
m 3

tan m 3 1 3m
4 1 3m

 
     



 m – 3 = 1 + 3m

     m 2 

m – 3 = – 1 – 3m

1
m

2


So, equation of one tangent : 
a

y 2
2

  

equation of three tangent : 
x

y 29
z

 

Point of contant are 
   2

a 2a
,

22

 
 
  

 and 
2

a 29
,

11
22

 
 

 
  
  
  

a
A ,a

4

 
  

 
 and B(4a, –4a)

So, A, B and S are collineal

then ABS 0 
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a
a 1

4
1

4a 4a 1 0
2

a 0 1

 

      2a
4a 0 a 4a a 0 4a 0

4
        

2 2 2a 3a 4a 0    
 0 = 0
It is not depend on a.

So, any a > 0

Question ID :501111

Circle

11. Let a triangle ABC be inscribed in the circle  2 2x 2 x y y 0     such that BAC
2


  . If the

length of side AB is 2 , then the area of the ABC is equal to :

ekuk o`r  2 2x 2 x y y 0     ds varxZr ,d f=Hkqt ABC bl izdkj gS fd BAC
2


   gSA ;fn Hkqtk

AB dh yackbZ 2  gS, rks ABC dk {ks=Qy cjkcj gS :

(1) 
 2 6

3


(2) 

 6 3

2


(3) 

 3 3

4


(4) 

 6 2 3

4



Ans. Official Answer NTA (Dropped)

Sol. Given equation 2 2x 2x 2y y 0   

Centre  
1 1

, 9, f
2 2

 
    
 

Radius 2 29 f c    = 
1 1

0 1
2 2
  

BC is a diameter

a
1
(ABC) = 

1
2 2

2
   = 1
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A B

C

2
2

2

Question ID : 501112

3D Geometry

12. Let 
x 2 y 1 z 3

3 2 1

  
 

 
 lie on the plane px – qy + z = 5, for some p, q  R. The shortest distance of the

plane from the origin is :

ekuk  
x 2 y 1 z 3

3 2 1

  
 

 
 fdlh p, q  R ds fy, lery px – qy + z = 5 ij fLFkr gSA ewy fcUnq ls bl

lery dh U;wure nwjh gS :

(1) 
3

109
(2) 

5

142
(3) 

5

71
(4) 

1

142

Ans. Official Answer NTA (2)

Sol. Given equation of line : 
x 2 y 1 z 3

3 2 1

  
   

 

(3 + 2, – 2 – 1, –  – 3) lies on plane px – qy + z = 5
p(3 + 2) – q(–2 – 1) + (– – 3) = 5
(3p + 2q – 1) + (2p + q – 8) =0
 3p + 2q – 1 = 0 ________(1)
    2p + q – 8 = 0 ________(2)
Solve (1) and (2) we get
p = 15, q = – 22
equation of plane : 15x + 22y + z – 5 = 0

 Shortest distance from origin = 
2 2

0 0 0 5

15 22 1

  

 

5 5

142710
 

Question ID : 501113

3D Geometry

13. The distance of the origin from the centroid of the triangle whose two sides have the equations

x – 2y + 1 = 0 and 2x – y – 1 = 0 and whose orthocenter is 
7 7

,
3 3

 
 
 

 is :
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,d f=Hkqt dh nks Hkqtkvksa ds lehdj.k x – 2y + 1 = 0 rFkk  2x – y – 1 = 0 bldk yacdsUnz 
7 7

,
3 3

 
 
 

 gSA bl

f=Hkqt ds dsUnz ls ewy fcUnq dh nwjh gS :

(1) 2 (2) 2 (3) 2 2 (4) 4

Ans. Official Answer NTA (3)

Sol. Given equation of sides of ABC

AB : x – 2y + 1 = 0

AC : 2x – y – 1 = 0 A(1,1)

x 
– 

2y
 +

 1
 =

 0 2x – y – 1 = 0

A

B C

7 7
H ,

3 3

 
 
 Altitude from B is BH = x + 2y – 7 = 0  B(3, 2)

Altitude from C is CH = 2x + y – 7 = 0  C(2, 3)

Centroid of ABC = C(2, 2)

then, distance between origin and centroid of triangle =    
2 2

2 0 2 0 2 2   

Question ID : 501114

3D Geometry

14. Let Q be the mirror image of the point P(1, 2, 1) with respect to the plane x + 2y + 2z = 16. Let T be a

plane passing through the point Q and contains the line  ˆ ˆ ˆ ˆr k i j 2k     


,  R. Then, which of

the following points lies on T?

ekuk lery x + 2y + 2z = 16. ds lkis{k fcUnq P(1, 2, 1) dk niZ.k izfrfcac Q gSA ekuk T ,d lery gS tks fcUnq

Q ls gksdj tkrk gS rFkk js[kk  ˆ ˆ ˆ ˆr k i j 2k     


,  R lery T  esa fLFkr gSA rks fuEu esa ls dkSulk fcUnq

T ij fLFkr gS?

(1) (2, 1, 0) (2) (1, 2, 1) (3) (1, 2, 2) (4) (1, 3, 2)

Ans. Official Answer NTA (2)

Sol. Image of P(1, 2, 1) in plane x + 2y + 2z = 16

 
2 2 2

2 1 2 2 2 1 16x 1 y 2 z 1

1 2 2 1 2 2

       
  

 

x 1 y 2 z 1
2

1 2 2

  
  

Q(3, 6, 5) is image of point P(1, 2, 1) in the plane x + 2y + 2z = 16.

Given  ˆ ˆ ˆ ˆr k i j 2k     


 plane passing through Q.
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 a 3,8,5

 A 0,0, –1

 ˆ ˆ ˆ ˆ ˆ ˆAQ 3i 6j 6k 3 i 2 j 2k     


   ˆ ˆ ˆ ˆ ˆ ˆn i 2 j 2k i j 2k     


ˆ ˆ ˆi j k

ˆ ˆ ˆ1 2 2 2i oj k

1 1 2

   

Equation of plane = 2(x – 0)+ O(y – 0) – 1(z + 1) = 0
2x – 2 = 0

So, point lying on the plane is (1, 2, 1)

Question ID : 501115

Vectors

15. Let A, B, C be three points whose position vectors respectively are

ˆ ˆ ˆa i 4 j 3k  


ˆ ˆ ˆb 2i j 4k  


, R

ˆ ˆ ˆc 3i 2 j 5k  


If  is the smallest positive integer for which a, b, c
 

 are noncollinear, then the length of the median, in

ABC, through A is :

ekuk rhu fcUnqvksa A, B, C ds fLFkfr lfn'k Øe'k%

ˆ ˆ ˆa i 4 j 3k  


ˆ ˆ ˆb 2i j 4k  


, R

ˆ ˆ ˆc 3i 2 j 5k  


gSA ;fn  U;wure /ku iw.kkZad gS ftlds fy, a, b, c
 

 vlajs[k gS] rks ABC dh A  ls ekf/;dk dh yackbZ gS :

(1) 
82

2
(2) 

62

2
(3) 

69

2
(4) 

66

2
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Ans. Official Answer NTA (1)

Sol. Given AB || AC
 

 if 
1 4 1

2 6 2

 
 



1 

a, b, c
 

 are non-collineal for  = 2 (smallest positive integel)

Mid point of  
5 9

BC M ,0,
2 2

 
  

 

9 9 82
AM 16

4 4 2
   

Question ID : 501116

Probability

16. The probability that a relation R from {x, y} to {x, y} is both symmetric and transitive, is equal to :

{x, y} ls {x, y} esa ,d laca/k lefer rFkk laØked nksuksa ds gksus dh izkf;drk gS :

(1) 
5

16
(2) 

9

16
(3) 

11

16
(4) 

13

16

Ans. Official Answer NTA (1)

Sol. Total number of relation from {x, y} to {x,y}
22 42 2 16  

Relation which are symmetric as will as transitive are

                   , x, x , y, y , x, x , x, y , y, y , y, x x, x , y, y

favourable cases = 5

Probability = 
favourablecases 5

Totalcases 16


Question ID : 501117

Statistics

17. The number of values of a N such that the variance of 3, 7, 12, a, 43 – a is a natural number is :

a N ds ekuksa dh la[;k 3, 7, 12, a, 43 – a dk izlj.k ,d /ku iw.kkZad gS :

(1) 0 (2) 2 (3) 5 (4) infinite (vuUr)

Ans. Official Answer NTA (1)

Sol. Given numbers : 3, 7, 12, a, 43 – a
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3 7 12 a 43 9
Mean x 13

5

    
  

 
22

29 49 144 a 43 a
Variance 13

5

    
 

So, variance natural number

22a a 1
N

5

 


22a a 1 5N  
22a a 1 5N 0   

It is quadratic in a

   1 1 4 2 1 5N 1 40N 7
a

4 4

    
 

So,  cannot be perfect square & in the form of 4 or 4 +.
So, a cannot be perfect square

 Number of values = 0

Question ID : 501118

Heights & Distances

18. From the base of a pole of height 20 meter, the angle of elevation of the top of a tower is 60°. The pole

subtends an angle 30° at the top of the tower. Then the height of the tower is :

20 ehVj Å¡ps ,d iksy ds vk/kkj ls ,d VkWoj ds f'k[kj dk mUUk;u dks.k 60° gSA VkWoj ds f'k[kj ij iksy 30°

dk dks.k cukrk gSA rks VkWoj dh Å¡pkbZ gS :

(1) 15 3 (2) 20 3 (3) 20 10 3 (4) 30

Ans. Official Answer NTA (4)

Sol. Given 

A

20

B d C
60º

D

X

E

h = 20

30º
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In BDC

tan 60 =
20 x

d



20 x
d

3




In ADE

tan 30 = x 3

x 3  = 
20 x

3



x = 10
Height = 20 + 10

= 30

Question ID : 501119

Mathematical Reasoning

19. Negation of the boolean statement (p  q)  ((~r)  p) is equivalent to :

cwyh; dFku (p  q)  ((~r)  p) dk fu"ks/ku fuEu esa ls fdlds rqY; gS :

(1) p  (~ q)  r (2) (~ p)  (~ q)  r (3) (~ p)  q  r (4) p  q  (~ r)

Ans. Official Answer NTA (3)

Sol. p  q  ((~r)  p)

   ~ p q r p    

   ~ p q p r    

   ~ p p ~ q p ~ r      

 q p ~ r   

then negative is   ~ ~ q p ~ r 

Question ID : 501120

Binomial Theorem

20. Let n  5 be an integer. If 9n – 8n – 1 = 64 and 6n – 5n – 1 = 25, then  –  is equal to :

ekuk n  5 ,d iw.kkZad gSA ;fn 9n – 8n – 1 = 64 rFkk 6n – 5n – 1 = 25gSa, rks  – cjkcj gS :
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(1) 1 + nC
2
 (8 – 5) + nC

3
 (82 – 52) + ......... + nC

n
 (8n–1 – 5n–1)

(2) 1 + nC
3
 (8 – 5) + nC

4
 (82 – 52) + ......... + nC

n
 (8n–2 – 5n–2)

(3) nC
3
 (8 – 5) + nC

4
 (82 – 52) + ......... + nC

n
 (8n–2 – 5n–2)

(4) nC
4
 (8 – 5) + nC

5
 (82 – 52) + ......... + nC

n
 (8n–3 – 5n–3)

Ans. Official Answer NTA (3)

Sol. Given 9n – 8n – 1 = 64

 
n

1 8 8n 1 64     

= nC
0
 (1) + nC

1
 8 + nC

2
 82 +.........+ nC

n
 8n –8n –1 = 82

= 1 + 8n + nC
2
 82 +............+ nC

n
8n – 8n – 1 =

= nC
2
 + nC

2
 8 +.........+ nC

n
 8n–2 = ................(1)

Similarly 6n –5n –1 = 52

(1 + 5)n –5n – 1 = 52 

n 2 n n 2
1 n1 5n C 5 ....... C 5 5n 1 5       

n n n n 2
2 3 nC C 5 ....... C 5       

       n n 2 2 n n 2 n 2
6 4 nC 8 5 C 8 5 ...... C 8 5          

SECTION – B

Question ID : 501121

Vectors

21. Let ˆ ˆ ˆa i 2 j 3k  


, ˆ ˆ ˆb i j k  


 and c


 be a vector such that  a b c 0  
  

 and b.c 5
 

. Then the value

of  3 c.a
 

 is equal to _____________.

ekuk ˆ ˆ ˆa i 2 j 3k  


, ˆ ˆ ˆb i j k  


 gS rFkk ,d lfn'k c


 bl izdkj gS fd  a b c 0  
  

 rFkk b.c 5
   gSaA  rks

 3 c.a
 

 dk eku cjkcj gS _____________. (*Date error in question)

Ans. Official Answer NTA (10)

Sol.  a b c 0  
 

 c.a c. a c 0  
    

c.a 0 0 
 

 3 c.a 0 
 
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Question ID : 501122

Differential Equation

22. Let y = y(x), x > 1, be the solution of the differential equation  
dy 1

x 1 2xy
dx x 1

  


, with

  4

1 e
y 2

2e


 . If  

e 1
y 3

e









, then the value of  +  is equal to ________.

ekuk vody lehdj.k  
dy 1

x 1 2xy
dx x 1

  


,   4

1 e
y 2

2e


  dk gy y = y(x), x > 1 gSA ;fn

 
e 1

y 3
e









 gS] rks  +  dk eku cjkcj gS ________.

Ans. Official Answer NTA (14)

Sol.    
2

dy 2x 1
.y

dx x 1 x 1
 

 

I.F. =  
2x 2dx 2 dxpdx x 1 x 1e e e

 
   

   

 2x 2log x 1e  

 2log x 12xe .e 

 
2 2xx 1 .e 

 
 

 
2 22x 2x

2

1
y. x 1 e . x 1 e .dx c

x 1
    




 
2x

2 2x e
y. x 1 e c

2
   

 
4

4

1 e
y 2

2e




 4 4
4

4

1 e e
.1.e c

2e 2


 

1
c

2


 
2x

2 2x e 1
y x 1 e

2 2
  
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If  
e 1

y 3
.e









6
6e 1 e 1

.4.e
.e 2 2






 



6

6

e 1 e 1

.e 8.e





 




6, 8   

14  

Question ID : 501123

Sequence & progression

23. Let 3, 6, 9, 12, ......... upto 78 terms and 5, 9, 13, 17, ........ upto 59 terms be two series. Then, the sum of

the terms common to both the series is equal to __________.

ekuk nks Jsf.k;k¡ 3, 6, 9, 12, ......... (78 inksa rd) rFkk 5, 9, 13, 17, ........ (59 inksa rd) gSaA rks nksuksa Jsf.k;ksa ds

mHk;fu"B inksa dk ;ksxQy gS______.

Ans. Official Answer NTA (2223)

Sol. S
1
 = 3, 6, 9, 12 ..........78 - terms

S
2
 = 5, 9, 13, 17 ..........59 - terms

Common terms are 9, 21, ...........

Now T
78

 of S
1
 =3 + (78 – 1) 3 = 234

         T
59

 of S
1
 =5 + (59 – 1) 4 = 237

So, common terms 234

9 + (n –1) 21 234

225
n 1

12
 

n = 19
So, S

19
 of common terms

5
19

 =     
19

2 9 19 1 12 19 9 108
2

     

= 2223
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Question ID : 501124

Trigonometric Equation

24. The number of solutions of the equation sin x = cos2 x in the interval (0, 10) is ____________.

varjky (0, 10) esa lehdj.k sin x = cos2 x ds gyksa dh la[;k gS ___________.

Ans. Official Answer NTA (4)

Sol. 2sin x cos x 
2sin x 1 sin x  

2sin x sin x 1 0   

  1 1 4 1 1 1 5
sin x

2 2

    
  

1 5
sin x

2

 
   sin x 1,1  

So, 
5 1

sin x 0
2


 

y = sinx

o
 




1 5
y

2

 


So total number of solution =4
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Question ID : 501125

Area Under Curve

25. For real numbers a, b (a > b > 0), let Area  
2 2

2 2 2

2 2

x y
x, y : x y a & 1 30

a b

 
      

 
 and

Area  
2 2

2 2 2

2 2

x y
x, y : x y b & 1 18

a b

 
      

 
. Then the value of (a – b)2 is equal to _________.

okLrfod la[;kvksa a, b (a > b > 0) ds fy, ;fn {ks=Qy  
2 2

2 2 2

2 2

x y
x, y : x y a & 1 30

a b

 
      

 
 rFkk

{ks=Qy  
2 2

2 2 2

2 2

x y
x, y : x y b & 1 18

a b

 
      

 
 gSa] rks (a – b)2 dk eku cjkcj gS _________.

Ans. Official Answer NTA (12)

Sol. Given a,b  R or (a > b > 0)

 
2 2

2 2 2

2 2

x y
Area x, y : x y a and 1 30

a b

 
      

 

 
2 2

2 2 2

2 2

x y
Area x, y : x y b and 1 18

a b

 
      

 

Now 
2 2

2 2 2

2 2

x y
x y a & 1

a b
   

x

2 2 2x y a 

2 2

2 2

x y

a b
 

y

1

So, shaded region = area of circle - area of ellipse
2a ab 30    

 a a b 30    

 a a b 30    ................(1)
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Similarly 
2 2

2 2 2

2 2

x y
x y b & 1

a b
   

x

2 2

2 2

x y

a b
 

y

1

b

2 2 2x y b 

So, shaded region = area of ellipse - area of circle
2ab b 18    

 b a b 18    

 b a b 18    .............(2)

From (1) –  (2)
(a – b) (a – b) = 30 – 18
(a –b)2 = 12

Question ID : 501126

Monotonocity

26. Let f and g be twice differentiable even functions on (–2, 2) such that

 
1 1

f 0, f 0, f 1 1
4 2

   
     

   
 and  

3
g 0,g 1 2

4

 
  

 

Then, the minimum number of solutions of        f x g '' x f ' x g ' x 0   in (–2, 2) is equal to ___________.

ekuk (–2, 2) ij nks ckj vodyuh; le Qyuksa f rFkk g ds fy,

 
1 1

f 0, f 0, f 1 1
4 2

   
     

   
 rFkk  

3
g 0,g 1 2

4

 
  

 

rks (–2,2 ) esa        f x g '' x f ' x g ' x 0   ds gyksa dh U;wure la[;k gS _________.

Ans. Official Answer NTA (4)

Sol.
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Question ID : 501127

Binomial Theorem

27. Let the coefficients of x–1 and x–3 in the expansion of 

15

1

5

5

1
2x

1

x

 
 

 
 
 

, x > 0, be m and n respectively. If r

is a positive integer such that mn2 = 15C
r
 . 2r, then the value of r is equal to _________.

ekuk 

15

1

5

5

1
2x

1

x

 
 

 
 
 

, x > 0 ds izlkj esa x–1 rFkk x–3 ds xq.kkad Øe'k% m rFkk n gSA ;fn 

15

1

5

5

1
2x

1

x

 
 

 
 
 

, x > 0,

/kuiw.kkZad r ds fy, mn2 = 15C
r
 . 2r gS] rks r dk eku cjkcj gS ________.

Ans. Official Answer NTA (5)

Sol.

15

1

5

5

1
2x

1

x

 
 

 
 
 

, x > 0

r
15 r1

15 5
r 1 r 1

5

1
T C 2x

x





      
    

for coefficient of x–1

15 r r
1 15 2r 5 r 10

5 5


        

15 5
10m C .2 

& coefficient of x–3 ,
15 2r

3
5


 

r = 15
15

15n C 

Given, 2 15 r
rmn C .2

15 5 15 r
10 rC .2 C .2

 r = 5

So,    
22

a b 5 5 3 5 3.4 12    
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Question ID : 501128

P & C

28. The total number of four digit numbers such that of first three digits is divisible by the last digit, is equal

to ____________.

pkj vadksa dh la[;kvksa] ftuds fy, izFke rhu vadksa esa ls izR;sd] vafre vad ls foHkkT; gS] fd dqy la[;k gS

___________.

Ans. Official Answer NTA (1086)

Sol. Let the number is abcd, where a, b, c are divisible by

When (d) No. of such numbers

d = 1 9 × 10 × 10 = 900

d = 2 4 × 5 × 5 = 100

d = 3 3 × 4 × 4 = 48

d = 4 2 × 3 × 3 = 18

d = 5 1 × 2 × 2 = 4

d = 6, 7, 8, 9 4 × 4 = 16

sum 1086

Question ID : 501129

Matrices

29. Let 
0

M
0

 
   

, where  is a non-zero real number an 
49

2k

k 1

N M


  . If (I – M2)N = – 2I, then the

positive integral value of  is ___________.

ekuk 
0

M
0

 
   

 gS, tgk¡  ,d 'kwU;srj okLrfod la[;k gS rFkk 
49

2k

k 1

N M


   ;fn (I – M2)N = – 2I gS, rks

 dk /ku iw.kkZad eku gS __________.

Ans. Official Answer NTA (1)

Sol. Given 
2

2 2

2

0 0
M ,M I

0 0

   
         

N = M2 + M4 +.........+ M98

N = [– 2 + 4 – 6 +.......]I

I – M2 = (1 + 2 )I

(I – M2)N = 1 + 2 (98 + 1) = – 2

 = 1
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Question ID : 501130

Function

30. Let f(x) and g(x) be two polynomials of degree 2 and 1 respectively. If f(g(x)) = 8x2 – 2x, and

g(f(x)) = 4x2 + 6x + 1, then the value of f(2) + g(2) is __________.

ekuk nks okLrfod cgqin f(x) rFkk g(x) Øe'k% ?kkr 2 rFkk 1 ds gSaA ;fn f(g(x)) = 8x2 – 2x rFkk

g(f(x)) = 4x2 + 6x + 1 gSa] rks f(2) + g(2) dk eku gS __________.

Ans. Official Answer NTA (18)

Sol. f(x) = ax2 + bx + c

g(x) = dx +e

fog (x) =a (g(x))2 + bg(x) + c

= a [d2x2 +e2 +2dex] + b [dx +e] + c

= ad2x2 +x (2ade +bd) + e2 +be + c

gof (x)

= df(x) + e

= adx2 + bdx + cd + e

on comparing

ad = 4, bd = 6, cd + e = 1

ad2 = 8, 2ade + bd = –2

e2 +be + c = 0

ae = – 2

On solving

a = 2, b = 3, c = 1, d = 2, e = –1

f(x) = 2x2 + 3x +1

g(x) = 2x – 1


