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SECTION – A

Question ID : 156941

Complex Number

1. For z  C if the minimum value of  z 3 2 z p 2i    is 5 2 , then a value of p is :

z  C, ds fy, ;fn  z 3 2 z p 2i    dk fuEure eku 5 2  gS, rks p dk ,d eku gS :

(1) 3 (2) 
7

2
(3) 4 (4) 

9

2

Ans. Official Answer NTA (3)

Sol.

0,p 2 B

A 3 2,0

It is sum of distance of z from  3 2,0  and  0,p 2

For minimising, z should lie on AB and AB = 5 2

 
2 2AB 18 2p 

p = ±4

Question ID : 156942

Determinant

2. The number of real values of , such that the system of linear equations

2x – 3y + 5z = 9

x + 3y – z = – 18

3x – y + (2 – ||)z = 16

has no solutions, is :

 ds okLrfod ekuksa] ftuds fy, jSf[kd lehdj.k fudk;

2x – 3y + 5z = 9

x + 3y – z = – 18

3x – y + (2 – ||)z = 16
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dk dksbZ gy ugha gS] dh la[;k gS :

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

Ans. Official Answer NTA (3)

Sol.  2

2

2 3 5

1 3 1 2 3 3 | | 1

3 1 | |



       

   

 23 | | 3    

+5(–1 –9)
= 92 – 9 || – 43
=9 ||2 – 9 || – 43
 = 0 for 2 values of || out of which one is –ve and other is +ve

So, 2 values of  satisfy the system of equations to obtain no solution

Question ID : 156943

Function

3. The number of bijective functions f : {1, 3, 5, 7, ....., 99}  {2, 4, 6, 8, ...., 100}, such that f(3)  f(9)  f(15)

 f(21)  .........  f(99), is :

,dSdh vkPNknh Qyuksa f : {1, 3, 5, 7, ....., 99}  {2, 4, 6, 8, ...., 100} ftuds fy,

f(3)  f(9)  f(15)  f(21)  .........  f(99), gSa] dh la[;k gS :

(1) 50P
17

(2) 50P
33

(3) 33! × 17! (4) 
50!

2

Ans. Official Answer NTA (2)

Sol. Let number of terms in sequence

3,9,15, ......,99 be n

99 = 3 + (n – 1) 6  n = 17

number of bijective functions = 50C
17

.33!

= 50C
33

.33! = 50P
33

Question ID : 156944

Binomial Theorem

4. The remainder when (11)1011 + (1011)11 is divided by 9 is :

(11)1011 + (1011)11 dks 9 ls foHkkftr djus ij “ks’kQy gS :

(1) 1 (2) 4 (3) 6 (4) 8
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Ans. Official Answer NTA (4)

Sol.
   

1011 11 1011 1111 1011 3
Re Re

9 9

    
       

For Re

10112

9

 
 
 

1011 337 337 337 0 337 336 1 337 335 2 337 0 337
0 1 2 3372 (9 1) C 9 ( 1) C 9 ( 1) C 9 ( 1) .. C 9 ( 1)        

so, remainder is 8

and  Re
113

0
9

 
 

 

so, remainder is 8

Question ID : 156945

Sequence & progression

5. The sum 
  

21

n 1

3

4n 1 4n 3  
  is equal to :

;ksxQy   

21

n 1

3

4n 1 4n 3  
  cjkcj gS :

(1) 
7

87
(2) 

7

29
(3) 

14

87
(4) 

21

29

Ans. Official Answer NTA (2)

Sol.   

21 21

n 1 n 1

3 3 1 1

4n 1 4n 3 4 4n 1 4n 3 
   

   

3 1 1 1 1 1 1
......

4 3 7 7 11 83 87

      
            

      

3 1 1 3 84 7

4 3 87 4 3.87 29

 
     

Question ID : 156946

Limit

6.
 

7

x
4

8 2 cos x sin x
lim

2 2 sin 2x


 


 is equal to :
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 
7

x
4

8 2 cos x sin x
lim

2 2 sin 2x


 


 cjkcj gS :

(1) 14 (2) 7 (3) 14 2 (4) 7 2

Ans. Official Answer NTA (1)

Sol.
 

 

7
7

x
4

8 2 2 cos x
4

lim
2 1 sin 2x



   
   

  



x h
4


 

 
 

7

h 0

8 2 1 cos h
lim

2 1 cos 2h





L–Hospital

 6

h 0

7 cos h sinh
lim8

sin 2h.2

  
 
 

6

h 0

8 7sinh cos h
lim

4sin cosh



5

h 0

8 7
lim cos 14

4


 

Question ID : 156947

Definite Integration

7. n nn

n n n n

1 1 1 1 1
lim .....

2 1 2 3 2 11 1 1 1
2 2 2 2



 
 
    
     
 

 is equal to :

n nn

n n n n

1 1 1 1 1
lim .....

2 1 2 3 2 11 1 1 1
2 2 2 2



 
 
    
     
 

 cjkcj gS :

(1) 
1

2
(2) 1 (3) 2 (4) –2

Ans. Official Answer NTA (3)
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Sol. n nn

n n n n

1 1 1 1 1
I lim ..

2 1 2 3 2 11 1 1 1
2 2 2 2



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

Let 2n = t and if n  then t 

t 1

n
r 1

1 1
I lim

t r
1

t






 
 
 
 

 
 



1 1 0 0

0 0 0 0

dx dx
I f (x)dx f (a x)dx

1 x x
   


   

11

2

0

2x 2
 

  
 

Question ID : 156948

Probability

8. If A and B are two events such that P(A) = 
1

3
, P(B) = 

1

5
 and P(A   B) = 

1

2
, then    P A | B' P B | A '  is

equal to :

;fn nks ?kVukvksa A rFkk B ds fy, P(A) = 
1

3
, P(B) = 

1

5
 rFkk P(A   B) = 

1

2
 gSa, rks    P A | B' P B | A '  cjkcj

gS :

(1) 
3

4
(2) 

5

8
(3) 

5

4
(4) 

7

8

Ans. Official Answer NTA (2)

Sol.    
1 1

P A ,P B
3 5

   and  
1

P A B
2

 

 
1 1 1 1

P A B
3 5 2 30

     



Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 25 July  Shift-2

Page No. 7

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911
Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

Now,    
 

 
 

 
P A B' P B A '

P A | B' P B | A '
P B' P A '

 
  

        

9 5
530 30

4 2 8
5 3

  

Question ID : 156949

Definite Integration

9. Let [t] denote the greatest integer less than or equal to t. Then the value of the integral

    101 cos 2 x

3
sin x e dx

  


     is equal to :

ekuk fd [t] oks egÙke iw.kkZad gS tks t ls de ;k cjkcj gSA rks lekdyu     101 cos 2 x

3
sin x e dx

  


     dk eku cjkcj

gS :

(1) 
 52 1 e

e


(2) 

52

e
(3) 

 52 2 e

e


(4) 

104

e

Ans. Official Answer NTA (2)

Sol.  
101

[cos(2 x)]

3
I [sin( x)] e dx


  

[sin x]  is periodic with period 2 and [cos(2 x)]e  is periodic with period 1.

So,

 
2

[cos2 x]

0
I 52 [sin x] e dx  

3 7 1 5
2 2

1 1 0 0 04 4 4 4
71 5 3

1 0
44 4 4

52 1dx e dx e dx e dx e dx e dx  
       

 
     

52

e

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Question ID : 1569410

Straight Line

10. Let the point P(, ) be at a unit distance from each of the two lines

L
1
 : 3x – 4y + 12 = 0, and L

2
 : 8x + 6y + 11 = 0. If P lies below L

1
 and above

L
2
, then 100( + ) is equal to :

ekuk fcUnq P(, ) nks js[kkvksa L
1
 : 3x – 4y + 12 = 0, rFkk L

2
 : 8x + 6y + 11 = 0 esa ls izR;sd ls bdkbZ nwjh ij gSA ;fn

P, L
1
 ds uhps rFkk L

2
 ds Åij fLFkr gS] rks 100( + ) cjkcj gS :

(1) –14 (2) 42 (3) –22 (4) 14

Ans. Official Answer NTA (4)

Sol.
( , ) 

L1

L2

1

1

y

x

1L : 3x - 4y + 12 = 0

2L : 8x + 6y + 11 = 0

Equation of angle bisector of L
1
 and L

2
 of angle containing origin

2(3x – 4y + 12) = 8x + 6y + 11
2x + 14y – 13 = 0 ___________(i)

3 4 12
1

5

   


3 4 7 0      ___________(ii)

Solution of 2x + 14y – 13 = 0 and 3x – 4y + 7 = 0 gives the required point 
23 53

P( , ), ,
25 50


     

100( ) 14   

Question ID : 1569411

Differential Equation
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11. Let a smooth curve y = f(x) be such that the slope of the tangent at any point (x, y) on it is directly proportional

to 
y

x

 
 
 

. If the curve passes through the points (1, 2) and (8, 1), then 1
y

8

 
 
 

 is equal to :

ekuk ,d fu’dks.k oØ y = f(x) ds fdlh Hkh fcUnq (x, y) ij Li”kZ js[kk dh izo.krk 
y

x

 
 
 

 ds vuqØekuqikr esa gSA ;fn ;g

oØ fcUnqvksa (1, 2) rFkk (8, 1) ls gksdj tkrk gS, rks 1
y

8

 
 
 

 cjkcj gS :

(1) 2log
e
2 (2) 4 (3) 1 (4) 4log

e
2

Ans. Official Answer NTA (2)

Sol.
dy y

dx x




dy ky dy dx
K

dx x y x


     

ln | y | K ln | x | C  

If the above equation staisfy (1, 2) and (8, 1)

ln 2 K 0 C C ln 2     

1
ln1 K ln 8 ln 2 K

3
    

So, at 
1

x
8



1 1
ln | y | ln ln 2 2 ln 2

3 8

 
    

 

|y| = 4

Question ID : 1569412

Ellipse

12. If the ellipse 
2 2

2 2

x y
1

a b
   meets the line 

x y
1

7 2 6
   on the x-axis and the line 

x y
1

7 2 6
   on the

y-axis, then the eccentricity of the ellipse is :

;fn nh?kZo`Ùk 
2 2

2 2

x y
1

a b
  , js[kk 

x y
1

7 2 6
   dks x-v{k ij rFkk js[kk 

x y
1

7 2 6
   dks y-v{k ij feyrk gS] rks

nh?kZo`Ùk dh mRdsUnzrk gS :
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(1) 
5

7
(2) 

2 6

7
(3) 

3

7
(4) 

2 5

7

Ans. Official Answer NTA (1)

Sol.
2 2

2 2

x y
1

a b
   meet the line 

x y
1

7 2 6
   on the x-axis

So, a = 7 and 
2 2

2 2

x y
1

a b
   meet the line 

x y
1

7 2 6
   y-axis

So, b = 2 6

Therefore, 
2

2

2

b 24
e 1 1

a 49
   

5
e

7


Question ID : 1569413

Area Under Curve

13. The tangents at the points A(1, 3) and B(1, –1) on the parabola y2 – 2x – 2y = 1 meet at the point P. Then the

area (in unit2) of the triangle PAB is :

ekuk ijoy; y2 – 2x – 2y = 1 ds fcUnqvksa A(1, 3) rFkk B(1, –1) ij Li”kZ js[kk,¡ fcUnq P ij feyrh gSaA rks f=Hkqt PAB

dk {ks=Qy (oxZ bdkbZ esa) gS :

(1) 4 (2) 6 (3) 7 (4) 8

Ans. Official Answer NTA (4)

Sol. Given curve : y2 – 2x – 2y = 1.

Can be written as

(y – 1)2 = 2(x+1)

And, the given information

Can be plotted as shown in figure

Tangent at A : 2y – x – 5 = 0 {using T = 0}
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Intersection with y = 1 is x = –3

Hence, point P is (–3, 1)

Taking advantage of symmetry

Area of     
1

PAB 2 1 3 3 1
2

       

= 8 sq. units

Question ID : 1569414

Hyperbola

14. Let the foci of the ellipse 
2 2x y

1
16 7

   and the hyperbola 
2 2x y 1

144 25
 


 coincide. Then the length of the latus

rectum of the hyperbola is :

ekuk nh?kZo`Ùk 
2 2x y

1
16 7

   rFkk vfrijoy; 
2 2x y 1

144 25
 


 dh ukfHk;k¡ lEikrh gSaA rks vfrijoy; dh ukfHkyac thok

dh yackbZ gS :

(1) 
32

9
(2) 

18

5
(3) 

27

4
(4) 

27

10

Ans. Official Answer NTA (4)

Sol. Ellipse : 
2 2x y

1
16 7

 

Eccentricity 
7 3

1
16 4

  

Foci    a e,0 3,0   

Hyperbola : 
2 2x y

1
144

25 25

 
   

   
   

Eccentricity 
1

1 144
144 12


    

Foci  
12 1

ae,0 . 144 ,0
5 12

 
      

 

If foci coincide then 
1

3 144 81
5

     
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Hence, hyperbola is 
2 2

2 2

x y
1

12 9

5 5

 
   
   
   

Length of latus rectum 

81
27252.

12 10
5

 

Question ID : 1569415

3D Geometry

15. A plane E is perpendicular to the two planes 2x – 2y + z = 0 and x – y + 2z = 4, and passes through the point

P(1, –1, 1). If the distance of the plane E from the point Q(a, a, 2) is 3 2 , then (PQ)2 is equal to :

,d lery E nks leryksa 2x – 2y + z = 0 rFkk x – y + 2z = 4 ds yacor gS] rFkk fcUnq P(1, –1, 1) ls gksdj tkrk gSA

lery E dh fcUnq Q(a, a, 2) ls nwjh 3 2  gS, rks (PQ)2 cjkcj gS :

(1) 9 (2) 12 (3) 21 (4) 33

Ans. Official Answer NTA (3)

Sol. First plane, P
1
 = 2x – 2y + z = 0, normal vector 1n 2, 2,1)   

Second plane, 2P x y 2z 4    , normal vector 2n (1, 1, 2)  

Plane perpendicular to P
1
 and P

2
 will have normal vector 3n

Where  3 1 2n n n 

Hence, 3n ( 3, 3,0)  

Equation of plane E through P(1, –1, 1) and 3n  as normal vector

(x 1, y 1, z 1) ( 3, 3,0) 0      

x y 0 E   

Distance of PQ(a, a, 2) from 
2a

E
2


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as given, 
2a

3 2 a 3
2

   

Hence, Q ( 3, 3, 2)  

Distance 27Q 21 (PQ) 21  

Question ID : 1569416

3D Geometry

16. The shortest distance between the lines 
x 7 y 6

z
6 7

 
 


 and 

7 x
y 2 z 6

2


     is :

js[kkvksa x 7 y 6
z

6 7

 
 


 rFkk 7 x

y 2 z 6
2


     ds chp U;wure nwjh gS :

(1) 2 29 (2) 1 (3) 
37

29
(4) 

29

2

Ans. Official Answer NTA (1)

Sol. 1

x 7 y 6 z 0
L :

6 7 1

  
 



Any point on it 1a


 (–7, 6, 0)

and L
1
 is parallel to 1b


 (–6, 7, 1)

2
x 7 y 2 z 6

L :
2 1 1

  
 



Any point on it, 2a


 (7, 2, 6)

and L
2
 is parallel to 2b


 (–2, 1, 1)

Shortest distance between L
1
 and L

2

       1 2 1 2

1 2

a a b b 14,4, 6 3,2,4

9 4 16b b

     
 

 

  

 

2 29

Question ID : 1569417

Vectors

17. Let ˆ ˆ ˆa i j 2k  


 and let b


 be a vector such that ˆ ˆa b 2i k  


 and a . b 3


. Then the projection of b


 on

the vector a b


 is :
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ekuk ˆ ˆ ˆa i j 2k  


 rFkk ,d lfn”k b


 ds fy, ˆ ˆa b 2i k  


 rFkk a . b 3


 gSa, rks lfn”k b


 dk lfn”k a b


 ij iz{ksi

gS :

(1) 
2

21
(2) 

3
2

7
(3) 

2 7

3 3
(4) 

2

3

Ans. Official Answer NTA (1)

Sol. a i j 2k  

 

a b 2i k  
 



a .b 3
 

2 2 2 2

a b a .b a . b  
     

2

5 9 6 b  


2 7
b

3
 

2 2 7
a – b a b 2a.b

3
   

     

Projection of b


 on 
 b. a b

a b
a b


 



  
 

 

2
7

3
b. a | b | 3

7a b

3




 


  

 

2

21


Question ID : 1569418

Statistics

18. If the mean deviation about median for the numbers 3, 5, 7, 2k, 12, 16, 21, 24, arranged in the ascending

order, is 6 then the median is :

;fn vkjksgh Øe esa fy[kh la[;kvksa 3, 5, 7, 2k, 12, 16, 21, 24 dk ekf/;dk ds lkis{k ek/; fopyu 6 gS] rks ekf/;dk

gS :

(1) 11.5(2) 10.5 (3) 12 (4) 11
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Ans. Official Answer NTA (4)

Sol. Median 
2k 12

k 6
2


  

ix M
M.D. 6

n

 
 

               k 3 k 1 k 1 6 k 6 k 10 k 15 k 18 k

8

              


58 2k
6

8


 

k 5 

Median = 5 + 6 = 11

Question ID : 1569419

Trigonometric Ratio and Identities

19.
3 5 7 9

2sin sin sin sin sin
22 22 22 22 22

             
         
         

 is equal to :

3 5 7 9
2sin sin sin sin sin

22 22 22 22 22

             
         
         

 cjkcj gS :

(1) 
3

16
(2) 

1

16
(3) 

1

32
(4) 

9

32

Ans. Official Answer NTA (2)

Sol.
3 5 7 9

2sin sin sin sin sin
22 22 22 22 22

    

11 10 11 8 11 6 11 4 11 2
2sin sin sin sin sin

22 22 22 22 22

                       
          

         

2 3 4 5
2cos cos cos cos cos

11 11 11 11 11

    


5

32
2sin

11

2 sin
11






1

16


Question ID : 1569420

Mathematical Reasoning
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20. Consider the following statements :

P : Ramu is intelligent.

Q : Ramu is rich.

R : Ramu is not honest

The negation of the statement “Ramu is intelligent and honest if and only if Ramu is not rich” can be expressed

as :

fuEu dFkuksa dk fopkj dhft, :

P : jkew cqf)eku gS

Q : jkew /kuh gS

R : jkew bZekunkj ugha gS

dFku “jkew cqf)eku rFkk bZekunkj gS ;fn vkSj dsoy ;fn jkew /kuh ugha gS” ds fu’ks/ku dks fdl ls O;Dr dj ldrs

gSa :

(1) ((P  (~ R))  Q)  ((~ Q)  ((~ P)  R))

(2) ((P  R)  Q)  ((~ Q)  ((~ P)  (~ R)))

(3) ((P  R)  Q)  ((~ Q)  ((~ P)  (~ R)))

(4) ((P  (~ R))  Q)  ((~ Q)  ((~ P)  R))

Ans. Official Answer NTA (4)

Sol. P : Ramu is intelligent

Q : Ramu is rich

R : Ramu is not honest

Given statement, “Ramu is intelligent and honest if and only if Ramu is not rich”

 P R Q   

So, negation of the statement is

 P R Q     

     P R Q Q P R           

     P R Q Q P R       

SECTION – B

Question ID : 1569421

Set & Relations
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21. Let A = {1, 2, 3, 4, 5, 6, 7}. Define B = {T  A : either 1  T or 2  T} and C = {T  A : T the sum of all the

elements of T is a prime number}. Then the number of elements in the set B  C is ___________.

ekuk A = {1, 2, 3, 4, 5, 6, 7} gSA leqPp; B = {T  A : ;k rks 1  T ;k 2  T} rFkk C = {T  A : T ds lHkh vo;oksa

dk ;ksxQy ,d vHkkT; la[;k gS} gSaA rks leqPp; B  C esa vo;oksa dh la[;k gS ___________

Ans. Official Answer NTA (107)

Sol.   (B  C)’ = B’  C’

B’ is a set containing sub sets of A containing element 1 and not containing 2.
And C’ is a set containing subsets of A whose sum of elements is not prime.
So, we need to calculate number of subsets of
{3, 4, 5, 6, 7} whose sum of elements plus 1 is composite.
Number of such 5 elements subset = 1
Number of such 4 elements subset = 3 (except selecting 3 or 7)
Number of such 3 elements subset = 6 (except selecting {3, 4, 5}, {3, 6, 7}, {4, 5, 7} or {5, 6, 7})
Number of such 2 elements subset = 7 (except selecting {3, 7}, {4, 6}, {5, 7})
Number of such 1 elements subset = 3 (except selecting {4} or {6})
Number of such 0 elements subset = 1

n (B’  C’) = 21  n(BC) = 27 – 21 = 107

Question ID : 1569422

Function

22. Let f(x) be a quadratic polynomial with leading coefficient 1 such that f(0) = p, p  0, and f(1) = 
1

3
. If the

equations f(x) = 0 and fofofof(x) = 0 have a common real root, then f(–3) is equal to ___________.

ekuk f(x) ,d f}?kkrh cgqin gS ftldk vxzx&xq.kkad 1 gS rFkk f(0) = p, p  0 vkSj f(1) = 
1

3
 gSaA ;fn lehdj.kksa

f(x) = 0 rFkk fofofof(x) = 0 dk ,d mH;fu’B okLrfod ewy gS] rks f(–3) cjkcj gS ___________

Ans. Official Answer NTA (25)

Sol. Let f(x) = (x – ) (x – )

It is given that f(0) = p  = p

and 
1 1

f (1) (1 )(1 )
3 3

      

Now, let us assume that  is the common root of f(x) = 0 and fofofof(x) = 0
fofofof(x) = 0
 fofof(0) = 0
 fof(p) = 0
So, f(p) is either  or .
(p – ) (p – ) = 
( – ) ( – ) =  ( – 1) ( – 1)  = 1

( 0)
So,  = 3
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(1 – ) (1 – 3) = 
1

3

7

6
 

7
f (x) x (x 3)

6

 
   

 

7
f ( 3) 3 (3 3) 25

6

 
      

 

Question ID : 1569423

Matrices

23. Let 

1 a a

A 0 1 b

0 0 1

 
   
  

, a, b  R. If for some n  N, n

1 48 2160

A 0 1 96

0 0 1

 
   
  

 then n + a + b is equal to  ___________.

ekuk 

1 a a

A 0 1 b

0 0 1

 
   
  

, a, b  R gSA ;fn fdlh n  N ds fy, n

1 48 2160

A 0 1 96

0 0 1

 
   
  

 gS] rks n + a + b cjkcj gS

___________

Ans. Official Answer NTA (24)

Sol.

1 0 0 0 a a

A 0 1 0 0 0 b I B

0 0 1 0 0 0

   
         
      

0 a a 0 a a 0 0 ab

A 0 0 b 0 0 b 0 0 0

0 0 0 0 0 0 0 0 0

     
            
          

B3 = 0
 An = (1 + B)n = nC

0 
I + nC

1 
B + nC

2 
B2 + nC

3 
B3 + ......

 n n 1 ab
1 0

1 0 0 0 na na 2

0 1 0 0 0 nb 0 0 0

0 0 1 0 0 0 0 0 0

 
    
           
         
  
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 n n 1 ab
1 na na

1 48 21602

0 1 nb 0 1 48

0 0 1 0 0 1

 
   

      
     
  

On compaing we get na = 48, nb = 96 and

 n n 1
na ab 2160

2


 

 a= 4, n = 12 and b = 8
     n + a + b = 24

Question ID : 1569424

Maxima & Minima

24. The sum of the maximum and minimum values of the function f(x) = |5x – 7| + [x2 + 2x] in the interval 
5

,2
4

 
  

,

where [t] is the greatest integer  t, is ___________.

Qyu f(x) = |5x – 7| + [x2 + 2x], tgk¡ [t] egÙke iw.kkZad  t gS] ds vUrjky 
5

, 2
4

 
  

 esa mPpre rFkk fuEure ekuksa dk

;ksxQy gS ___________.

Ans. Official Answer NTA (15)

Sol. f(x) = [5x – 7] + [x2 + 2x]

= [5x – 7] + [(x + 1)2] – 1

Critical points of

7
f (x) 5 1, 6 1, 7 1, 8 1,2

5
    

 Maximum or minimum value of f(X) occur at critical points or boundary points


5 3 19

f 4
4 4 4

 
   

 

7
f

5

 
 
 

 = 0 + 4 = 4

as both |5x – 7| and x2 + 2x are increasing in natuyre after 
7

x
5



 f(2) = 3 + 8 = 11
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
min

7
f 4

5

 
 

 
 and f(2)

max
 = 111

Sum is 4 + 11 = 15

Question ID : 1569425

Differential Equation

25. Let y = y(x) be the solution of the differential equation  
3 2

2 3

dy 4y 2yx
, y 1 1

dx 3xy x


 


. If for some n  N, y(2) 

[n – 1, n), then n is equal to ___________.

ekuk vody lehdj.k  
3 2

2 3

dy 4y 2yx
, y 1 1

dx 3xy x


 


 dk gy y = y(x) gSA ;fn fdlh n  N ds fy,

y(2)  [n – 1, n) gS] rks n cjkcj gS ___________

Ans. Official Answer NTA (3)

Sol.
 
 

2 2

2 2

4y 2xdy y

dx x 3y x






Put y = vx 
dy dv

v x
dx dx

 

 
 

2

2

v 4v 2dv
v x

dx 3v 1


  



 2 2

2

4v 2 3v 1dv
x v

dx 3v 1

   
  
 
 

 2
3

dv dx
3v 1

xv v
 


 
 ln|v3 + v| = lnx + c

3
y y

ln x C
x x

   
      

   

 y(1) = 1
 C = ln2
 for y(2)
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3 3y y y y
ln 2 ln 2 4

8 2 8 2

 
      

 

 [y(2)] = 2

n = 3

Question ID : 1569426

Definite Integration

26. Let f be a twice differentiable function on R. If f ’(0) = 4 and

       
x

2x 2x

0

2
f x x t f ' t dt e e cos 2x x

a
     , then (2a + 1)5 a2 is equal to ___________.

ekuk R ij nks ckj vodyuh; ,d Qyu f gSA ;fn f ’(0) = 4 gS rFkk

       
x

2x 2x

0

2
f x x t f ' t dt e e cos 2x x

a
      gS, rks (2a + 1)5 a2 cjkcj gS ___________

Ans. Official Answer NTA (8)

Sol.        
x

2x 2x

0
f x x t f ' t dt e e    

2x
cos 2x

a
 .....(i)

Here f(0) = 2 .....(ii)
On differentiating equation (i) w.r.t. x we get :

         
x

2x 2x

0
f ' x f ' t dt xf ' x xf ' x 2 e e     

 2x 2x 2
cos 2x 2 e e sin 2x

a
  

         2x 2x 2x 2xf ' x f x f 0 2 e e cos 2x 2 e e       

2
sin 2x

a


Replace x by 0 we get

2 1
4 a .

a 2
   

 
5 2 5 3

2

1
2a 1 .a 2 . 2 8

2
    
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Question ID : 1569427

Definite Integration

27. Let 
2 n 1

n

n
1

x x x
a 1 .....

2 3 n





 
     

 
 dx for every n  N. Then the sum of all the elements of the

set{n  N : a
n
  (2, 30)} is ___________.

ekuk izR;sd n  N ds fy, 
2 n 1

n

n 1

x x x
a 1 .....

2 3 n





 
     

 
 dx gSA rks leqPp; {n  N : a

n
  (2, 30)} ds lHkh

vo;oksa dk ;ksxQy gS ___________

Ans. Official Answer NTA (5)

Sol.

n 2 n 1

n

1

x x x
a 1 ..... dx

2 3 n





 
      

 


n2 3 n

2 2 2
1

x x x
x ......

2 3 n


 
     

 

2 3 4 n n 1

n 2 2 2 2 2

n 1 n 1 n 1 n 1 n ( 1)
a .....

1 2 3 4 n

     
     

Here a
1
 = 2, 

2

2
2 1 2 1 3 9

a 3
1 2 2 2

 
    

3

28 100
a 4 2

9 9
   

4

15 65 255
a 5 31

4 9 16
    

 The required set is {2, 3}.   a
n
  (2, 30)

 Sum of elements = 5.

Question ID : 1569428

Circle

28. If the circles x2 + y2 + 6x + 8y + 16 = 0 and    2x y 2 3 3 x 2 4 6 y k 6 3 8 6         , k > 0,

touch internally at the point P(, ), then    
2 2

3 6      is equal to ___________.
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;fn o`Ùk x2 + y2 + 6x + 8y + 16 = 0 rFkk    2x y 2 3 3 x 2 4 6 y k 6 3 8 6         , k > 0 fcanq

P(, ) ij var% Li”kZ djrs gSa] rks    
2 2

3 6      cjkcj gS ___________

Ans. Official Answer NTA (25)

Sol. The circle x2 + y2 + 6x + 8y + 16 = 0 has centre (–3, –4) and radius 3 units.

The circle 2 2x y 2(3 3)x 2(4 6)y k 6 3 8 6, k 0          has centre  3 3, 6 4   and

radius k 34

  These two circles touch internally hence

3 6 k 34 3   

Here, k = 2 is only possible (  k > 0)

Equation of common tangent to two circles is 2 3x 2 6y 16 6 3 8 6 k 0     

  k = 2 then equation is

x 2y 3 4 2 3 3 0     ..... (i)

  (, ) are foot of perpendicular from (–3, –4)
To line (i) then

 3 4 2 3 4 2 3 31 4

1 1 22

        
 



4
3 3

2

 
    

 
2

3 9     and  
2

6 16  

   
2 2

3 6 25      

Question ID : 1569429

Tangent and normal

29. Let the area enclosed by the x-axis, and the tangent and normal drawn to the curve

4x3 – 3xy2 + 6x2 – 5xy – 8y2 + 9x + 14 = 0 at the point (–2, 3) be A. Then 8A is equal to ___________.

ekuk oØ 4x3 – 3xy2 + 6x2 – 5xy – 8y2 + 9x + 14 = 0 ds fcUnq (–2, 3) ij [khaph xbZ Li”kZ js[kk rFkk vfHkyac vkSj x-

v{k ls f?kjs {ks= dk {ks=Qy A gSA rks 8A cjkcj gS ___________

Ans. Official Answer NTA (170)
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Sol. 4x3 – 3xy2 + 6x2 – 5xy – 8y2 + 9x + 14 = 0

differentiating both sides we get

12x2 – 3y2 – 6xyy’ + 12x – 5y – 5xy’ – 16yy’ + 9 = 0

 (–2, 3)

 48 – 27 + 36y’ – 24 – 15 + 10y’ – 48y’ + 9 = 0

 29’ = – y

T N

9 2
m & m

2 9


  

   
9 2

T y 3 x 2 & N y 3 x 2
2 9

y 0 y 0


       

   


4

x
3


 

31
x

2




Area 
1

Base Height
2

  

= 8A = 170

Question ID : 1569430

ITF

30. Let x = sin (2tan–1 ) and y = sin 11 4
tan

2 3
 

 
 

. If S = {  R : y2 = 1 – x}, then 3

S

16


  is equal to

___________.

ekuk x = sin (2tan–1 ) rFkk y = sin 11 4
tan

2 3
 

 
 

 gSaA ;fn S = {  R : y2 = 1 – x} gS] rks 3

S

16


  cjkcj gS

___________

Ans. Official Answer NTA (130)

Sol.  1
2

2
x sin 2 tan

1

 
  

 
 ...(i)

and 
1 11 4 1 1

y sin tan sin sin
2 3 5 5

   
     

   

Now, y2 = 1 – x

2

1 2
1

5 1


 

 

 1 + 2 = 5 + 52 – 10
 22 – 5 + 2 = 0



Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 25 July  Shift-2

Page No. 25

MATRIX JEE ACADEMY
Office : Piprali Road, Sikar (Raj.) | Ph. 01572-241911
Website : www.matrixedu.in ;  Email : smd@matrixacademy.co.in

1
2,

2
 

3 3
3

S

1
16 16 2 16

2

     

= 130


