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SECTION – A

Question ID : 131

Inverse Trigonometric Function

1. Let x*y = x2 + y3 and (x*1)*1 = x*(1*1). Then a value of 
4 2

1

4 2

x x 2
2sin

x x 2
   
 

  
 is :

ekuk x*y = x2 + y3 rFkk (x*1)*1 = x*(1*1) gSaA rks 
4 2

1

4 2

x x 2
2sin

x x 2
   
 

  
 dk ,d eku gS :

(1) 
4


(2) 

3


(3) 

2


(4) 

6



Ans. Official Answer NTA (2)

Sol. given x * y = x2 + y3

Now

(x * 1) * 1 = x * (1 * 1)

Using the given condition

(x2 + 13) * 1 = x * (12 + 13)

(x2 + 1) * 1 = x * (2)

((x2 + 1)2 + 1) = x2 + 8

x4 + 2x2 + 2 = x2 + 8

x4 + x2 – 6 = 0

(x2 + 3) (x2 – 2) = 0

x2 = 2          is possible answer

Now

4 2
1

4 2

x x 2
2sin

x x 2
   
 

  

1 4
2sin

8 3
  

 
 
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Question ID : 132

Quadratic Equation

2. The sum of all the real roots of the equation (e2x – 4)(6e2x – 5ex + 1) = 0 is :

lehdj.k (e2x – 4)(6e2x – 5ex + 1) = 0 ds lHkh okLrfod ewyksa dk ;ksx gS :

(1) log
e
3 (2) –log

e
3 (3) log

e
6 (4) –log

e
6

Ans. Official Answer NTA (2)

Sol. (e2x – 4) (6e2x – 5ex + 1) = 0

e2x – 4 = 0 6e2x – 5ex + 1 = 0

e2x = 4 ex = 
1

2

e2x = 4 ex = 
1

3

Now if we consider
roots as x

1
, x

2
, x

3
 then

1x 1
e

2


2x 1
e

3


32xe 4
take logrithm on base ‘e’ and add

x
1
 + x

2
 + x

3
 =  

1 1 1
n n n 4

2 3 2

   
    

   
  

x
1
 + x

2
 + x

3
 = 

1 1
n . .2

2 3

 
 
 



x
1
 + x

2
 + x

3
 = 

1
n

3

 
 
 



= – ln3
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Question ID : 133

Straight Line

3. Let the system of linear equations

x + y + z = 2

3x + y + z = 4

x + 2z = 1

have a unique solution (x*, y*, z*). If (, x*), (y*, ) and (x*, – y*) are collinear points, then the sum of

absolute values of all possible values of  is :

ekuk jSf[kd lehdj.k fudk;

x + y + z = 2

3x + y + z = 4

x + 2z = 1

dk dsoy ,d gy (x*, y*, z*) gSA ;fn (, x*), (y*, ) rFkk (x*, – y*) lajs[k gSa, gS rks  ds lHkh laHko ekuksa ds fujis{k

ekuksa dk ;ksxQy gS  :

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

Ans. Official Answer NTA (3)

Sol.  = – ( + 3)

Dx = – (3 + )

Dy = – ( + 3)

Dz = 0

for unique solutions  – 3

Now

x* = 1

y* = 1

z* = 0

Now points are collinear

1 1

1 1 0

1 1 1



 



1(–1–) – (–1–) + 1 (1–1) = 0

–1 + 2 = 0

2 = 1
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 = ± 1

sum of absolute values = 1 + 1 = 2

Question ID : 134

Sequence and progression

4. Let x, y > 0. If x3 y2 = 215, then the least values of 3x + 2y is :

ekuk x, y > 0 gSaA ;fn x3 y2 = 215 gS] rks 3x + 2y dk U;wure eku gS :

(1) 30 (2) 32 (3) 36 (4) 40

Ans. Official Answer NTA (4)

Sol. x3y2 = 215

Let consider numbers x, x, x, y, y and apply AM & GM

 
1

3 2 5
x x x y y

x .y
5

   


 
1

15 53x 2y 5 2 

3x + 2y  40

Then least value of 3x + 2y is 40.

Question ID : 135

Continuity & Differentiability

5. Let  

  
 

 

 

sin x x
, x 2, 1

x x

f x max 2x,3 x , x 1

1 , otherwise

 
  




     





Where [t] denotes greatest integer  t. If m is the number of points where f is not continuous and n is
the number of points where f is not differentiable, then the ordered pair (m, n) is :
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ekuk  

  
 

 

 

sin x x
, x 2, 1

x x

f x max 2x,3 x , x 1

1 , otherwise

 
  




     





tgk¡ [t] egÙke iw.kkZad t gSA ;fn m fcUnqvksa dh la[;k gS] tgk¡ f larr ugha gS] rFkk n mu fcUnqvksa dh la[;k gS] tgk¡

f vodyuh; ugha gS] rks Øfer ;qXe (m, n) gS :

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

Ans. Official Answer NTA (3)

Sol.  

 
 

 

 

sin x
: x 2, 1

x

f x max 2x,3 x : 1 x 1

1 : otherwise


  


      




Let consider y = max(2x
1
, 3[|x|]) : –1 , x < 1

y = 2x

y = 3 [|x|] = 0

–1
1

y = max(2x, 0) = 
0 : 1 x 0

2x : 0 x 1

  
  

Now doubtful points for continuity and differentiability are x = 0, 1, –1
Now continuity at x = 0
RHL = 0
f(0) = 0
LHL = 0

Now RHD = 2

LHD = 0

Continuity at x = 1

LHL = 2

RHL = 1
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f(1) = 1

Continuity at x = –1

RHL = 0

LHL = 
 sin 1 h

sin1
1 h






f(–1) = 1
hence it is clear function is not continuous at x = 1, – 1 and not differentiable at x = 1, –1, 0
m = 2
n = 3

(2, 3)

Question ID : 136

Definite Integration

6. The value of the integral 
  

/2

x 6 6
/2

dx

1 e sin x cos x



    is equal to :

lekdyu 
  

/2

x 6 6
/2

dx

1 e sin x cos x



    dk eku cjkcj gS :

(1) 2 (2) 0 (3)  (4) 
2



Ans. Official Answer NTA (3)

Sol.
  

2

x 6 6

2

dx
I

1 e sin x cos x







  ---------------(1)

using    
b b

a a

f x dx f a b x dx   

  

2

x 6 6

2

dx
I

1 e sin x cos x









 

  

x2

x 6 6

2

e dx
I

e 1 sin x cos x







  ---------------(2)

by (1) + (2)
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2

6 6

2

dx
2I

sin x cos x









2

6 6

0

dx
2I 2

sin x cos x






2

2 2

0

dx
I

1 3sin x cos x






2

20

dx
I

3
1 sin 2x

4








2

2

0

4dx
I

4 3sin 2x






   
2a a

0 0
a f x dx 2 f dx   If  f(2a – x) = f(x)

/4

20

4.dx
I 2

4 3sin 2x






2
/4

2 20

4sec 2x.dx
I 2

4sec 2x 3tan 2x






2
/4

20

4sec 2x.dx
I 2

4 tan 2x






Put tan 2x t ;

22sec 2x.dx dt

20

dt
I 4

4 t






1

0

1 t
I 4 tan

2 2



 
    

1 1I 2 tan tan 0     

I 2 0
2

 
   

= 
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Question ID : 137

Definite Integration

7.          

2 2 2

2 2 2 2n

n n n
lim ....

n 1 n 1 n 4 n 2 n n n n

 
   
       

 is equal to :

         

2 2 2

2 2 2 2n

n n n
lim ....

n 1 n 1 n 4 n 2 n n n n

 
   
       

 cjkcj gS :

(1) e

1
log 2

8 4


 (2) e

1
log 2

4 8


 (3) e

1
log 2

4 8


 (4) elog 2

8




Ans. Official Answer NTA (1)

Sol.   

2

2 2

n
Tr

n r n r


 

2

2

1

nTr
r r

1 1
n n


  
   

  

Sum = 

n

2
r 1

2

1

n
r r

1 1
n n

   
   

  



          

1

2
0

dx

1 x 1 x


 

   22

1 A Bx C

1 x 1 x1 x 1 x


 

  

1 = A(1 + x2) + (Bx + C) (1 + x)
Compare

1
A

2
 , 

1
B

2
  , 

1
C

2

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 

1 1

2 2
0 0

1 11 x
2 22 dx dx

1 x 1 x

          
  

 

 

1 1 1

2 2

0 0 0

1 dx 1 2xdx 1 dx

2 1 x 4 1 x 2 1 x
  

    

   
1 11 2 1

0 00

1 1 1
n 1 x n 1 x tan x

2 4 2
         

1 1
n2 n2

2 4 8


   

1
n2

8 4


  

Question ID : 138

Differential Equation

8. A particle is moving in the xy-plane along a curve C passing through the point (3, 3). The tangent to the

curve C at the point P meets the x-axis at Q. If the y-axis bisects the segment PQ, then C is a parabola

with :

(1) length fo latus rectum 3 (2) length of latus rectum 6

(3) focus 
4

,0
3

 
 
 

(4) focus 
3

0,
4

 
 
 

xy-lery esa d.k] fcUnq (3, 3) ls gksdj tkus okys ,d oØ C ds vuqfn”k py jgk gSA ekuk oØ C ds fcUnq  P ij Li”kZ

js[kk, x-v{k dks fcUnq Q ij feyrh gSA ;fn js[kk[k.M PQ dks y-v{k lef}Hkkftr djrk gS] rks C ,d ijoy; gS ftldh:

(1) ukfHkyac thok dh yEckbZ 3 gS (2) ukfHkyac thok dh yEckbZ 6 gS

(3) ukHkh 
4

,0
3

 
 
 

 gS (4) ukHkh 
3

0,
4

 
 
 

 gS

Ans. Official Answer NTA (1)
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Sol.

P(x, y)

A

Q

dy
0, y x

dx

 
 

 

tangent at ‘P’

 
dy

Y y X x
dx

  

 
dx y

A y x,0 ,Q x ,0 , P x, y
dy dy / dx

   
     
   

Since A is mid point of segment PQ

dx
x y x

dy
0

1 1

 




dx
y 2x

dy


dy dx
2

y x
 

2 lny = lnx + lnc
2lny = lncx
y2 = cx

Curve passing through (3, 3) then

9 = 3c

c = 3

y2 = 3x

Length of latus rectum is 3.

Question ID : 139

Maxima and Minima

9. Let the maximum area of the triangle that can be inscribed in the ellipse 
2 2

2

x y
1

a 4
  , a > 2, having one

of its vertices at one end of the major axis of the ellipse and one of its sides parallel to the y-axis, be

6 3 . Then the eccentricity of the ellipse is :

ekuk nh?kZo`Ùk 
2 2

2

x y
1

a 4
  , a > 2 ds vUrxZr f=Hkqt, ftldk ,d “kh’kZ nh?kZo`Ùk ds nh?kZv{k ds ,d fljs ij gS rFkk



Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 24 June  Shift-2

Page No. 12

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

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

ftldh ,d Hkqtk y-v{k ds lekarj gS, dk vf/kdre {ks=Qy 6 3  gSA rks nh?kZo`Ùk dh mRdsUnzrk gS :

(1) 
3

2
(2) 

1

2
(3) 

1

2
(4) 

3

4

Ans. Official Answer NTA (1)

Sol.

(a cos , 2 sin ) (0, 2)

(a, 0)

(0, 2)(a cos , –2 sin ) 

Are of triangle =  
1

4sin a a cos
2

  

                         
1

4a sin 1 cos
2

   

Let consider f() = sin  (1 – cos )

Minimum value of f() will be at 
2

3


 

         
max

3 3
f

4
 

maximum area of 
1 3 3

4a 6 3
2 4

  

2

2

b
e 1

a
  a = 4

4
e 1

16
 

1 3
1

4 2
  

Question ID : 1310

Straight Line
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10. Let the area of the triangle with vertices A(1, ), B(, 0) and C(0, ) be 4 sq. units. If the points (, –),

(–, ) and (2, ) are collinear, then is equal to :

ekuk “kh’kZ A(1, ), B(, 0) rFkk C(0, ) ds f=Hkqt dk {ks=Qy 4 oxZ bdkbZ gSA ;fn fcUnq (, –), (–, ) rFkk

(2, ) lajs[k gSa, rks cjkcj gS :

(1) 64 (2) –8 (3) –64 (4) 512

Ans. Official Answer NTA (3)

Sol. Area of triangle

1 1
1

1 0 4
2

1 0



 



 = ± 8
Now given points are collinear then

2

1

1 0

1

 

  

 

If put  = + 8 or  = – 8 in above determinant we get

 = –64

Question ID : 1311

Monotoncity

11. The number of distinct real roots of the equation x7 – 7x – 2 = 0 is :

lehdj.k x7 – 7x – 2 = 0 ds fHkUu okLrfod ewyksa dh la[;k gS :

(1) 5 (2) 7 (3) 1 (4) 3

Ans. Official Answer NTA (4)

Sol. x7 – 7x – 2 = 0

Consider

f(x) = x7 – 7x – 2
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  6f ' x 7x 7 

   6f ' x 7 x 1 

  2 4 27 x 1 x x 1   

   4 27 x 1 x 1 x x 1    

If we scatch graph of f(x)

x = –1 x = 1

Clearly number of solutions are 3

Question ID : 1312

Probability

12. A random variable X has the following probability distribution :

0 1 2 3 4x

k 2k 4k 6k 8kP(X)

The value of P(1 < X < 4 | X  2) is equal to :

,d ;kǹfPNd pj X dk izkf;drk caVu fuEu gS :

0 1 2 3 4x

k 2k 4k 6k 8kP(X)

P(1 < X < 4 | X  2) dk eku cjkcj gS :

(1) 
4

7
(2) 

2

3
(3) 

3

7
(4) 

4

5

Ans. Official Answer NTA (1)

Sol. Let 1 < x < 4 = A

            x  2 = B

Now
 
 

P A BA
P

B P B

 
 

 



4k

k 2k 4k


 

4k

7k


4

7

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Question ID : 1313

Trigonometric Equation

13. The number of solutions of the equation 21
cos x cos x cos 2x

3 3 4

    
     

   
,  x 3 , 3     is :

lehdj.k 
21

cos x cos x cos 2x
3 3 4

    
     

   
,  x 3 , 3     ds gyksa dh la[;k gS :

(1) 8 (2) 5 (3) 6 (4) 7

Question ID : 1313

Ans. Official Answer NTA (4)

Sol.
21

cos x cos x cos 2x
3 3 4

    
     

   

2 2 21
cos sin x cos 2x

3 4


 

 
22 21 1

sin x 1 2sin x
4 4
  

   
22 21 4sin x 1 2sin x  

2sin x t
(1 – 4t) = (1 – 2t)2

1 – 4t = 4t2 – 4t + 1
t2 = 0
sin2x = 0

x = – 3, – 2, – , 0, , 2, 3

hence total number of solution are 7

Question ID : 1314

3D Geometry

14. If the shortest distance between the line 
x 1 y 2 z 3

2 3

  
 


 and 

x 2 y 4 z 5

1 4 5

  
   is 

1

3
, then the

sum of all possible values of  is :

;fn js[kkvksa 
x 1 y 2 z 3

2 3

  
 


 rFkk 

x 2 y 4 z 5

1 4 5

  
   ds chp U;wure nwjh 

1

3
 gS, rks  ds lHkh laHko ekuksa

dk ;ksxQy gS :

(1) 16 (2) 6 (3) 12 (4) 15

Ans. Official Answer NTA (1)
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Sol. p 2i 3j k   


q i 4 j 5k  


AB i 2 j 2k  


A(1, 2,3)

B(2, 4, 5)
minimum distance

 AB. p q 1

p q 3






  

 

 AB. p q 1

p q 3






  

 

 
1 2 2

AB. p q 2 3 5 2

1 4 5

     
  

     p q i 15 4 j 10 k 5      
 

= 172 – 140 + 350
Now

2

5 2 1

317 140 350

 


   

2 – 16 + 55 = 0

Sum of roots = 16

Question ID : 1315

3D Geometry

15. Let the points on the plane P be equidistant from the points (–4, 2, 1) and (2, –2, 3). Then the acute angle

between the plane P and the plane 2x + y + 3z = 1 is :

ekuk lery P ds fcUnq] fcUnqvksa (–4, 2, 1) rFkk (2, –2, 3) ds cjkcj nwjh ij gSA rks lery P rFkk lery

2x + y + 3z = 1 ds chp U;wudks.k gS :

(1) 
6


(2) 

4


(3) 

3


(4) 

5

12



Ans. Official Answer NTA (3)
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Sol. Q

(2, –2, 3)
M

P
(–4, 2 1)

M (–1, 0, 2) is point on plane

Normal PQ n 6i 4 j 2k   
 

equation of required plane

r.n a.n
   

   ˆ ˆ ˆ ˆ ˆ ˆxi yj zk . 6i 4 j 2k 6 4      

6x – 4y + 2z + 2 = 0
angle between two plane

12 4 6
cos

36 16 4 4 1 9

 
 

    

14

56 14




cos  = 
1

2

3


 

Question ID : 1316

Vectors

16. Let â  and b̂  be two unit vectors such that    ˆ ˆˆ ˆa b 2 a b 2    . If   (0, ) is the angle between

â  and b̂ , then among the statements :

(S1) : ˆ ˆˆ ˆ2 a b a b  

(S2) : The projection of â  on  ˆâ b  is 
1

2

(1) only (S1) is true (2) only (S2) is true
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(3) Both (S1) and (S2) are true (4) Both (S1) and (S2) are false

ekuk nks bdkbZ lfn”kksa â  rFkk b̂  ds fy,    ˆ ˆˆ ˆa b 2 a b 2     gSA ;fn â  rFkk b̂ ds chp dk dks.k  (0, ) gS,

gS] rks dFkuksa :

(S1) : ˆ ˆˆ ˆ2 a b a b  

(S2) : â  dk  ˆâ b  ij iz{ksi 
1

2
 gS

(1) dsoy (S1) lR; gS (2) dsoy (S2) lR; gS

(3) (S1) rFkk (S2) nksuksa lR; gSa (4) (S1) rFkk (S2) nksuksa vlR; gSa

Ans. Official Answer NTA (3)

Sol.    ˆ ˆˆ ˆa b 2 a b 2   

      
2 2

ˆ ˆˆ ˆa b 4 a b 4 a b a b 4      
  

21 1 2cos 4sin 4    

 21 cos 2 1 cos 2    

1
cos

2


   is correct in   (0, )

2

3


 

(S1) ˆ ˆˆ ˆ2 a b a b  

3 1
2 1 1 2

2 2
    

3 3

which is correct

(S2)
 ˆˆ ˆa. a b 1

ˆ 2â b






1
1

12
1 2



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which is also correct

Question ID : 1317

Methods of Differentiation

17. If  1 3 3 3 3
y tan sec x tan x , x

2 2
  

    , then :

;fn  1 3 3 3 3
y tan sec x tan x , x

2 2
  

    , gS] rks :

(1) xy '' 2y ' 0  (2) 
2 3

x y '' 6y 0
2


  

(3) 2x y '' 6y 3 0    (4) xy '' 4y ' 0 

Ans. Official Answer NTA (2)

Sol.

3
1

3 3

1 sin x
y tan

cos x cos x
  

  
 

3
1

3

1 sin x
y tan

cos x
  

  
 

3

1

3

1 cos x
2

y tan

sin x
2



   
   

  
    

  

3
1 x

y tan tan
4 2


  

   
  

3x
0

2 4 2

 
   

3x
y

4 2


 

2dy 3x

dx 2




23
y ' x

2




y = – 3x

Consider option (A) xy + 2y = 0
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  23
x 3x 2 x 0

2

 
    

 

which is wrong

                           (B)
2 3

x y" 6y 0
2


  

 
3

2 x 3
x 3x 6 0

4 2 2

  
     

 

which is correct option

Question ID : 1318

Mathematical Reasoning

18. Consider the following statements :

A : Rishi is a judge.

B : Rishi is honest.

C : Rishi is not arrogant.

The negation of the statement “if Rishi is a judge and he is not arrogant, then he is honest” is :

fuEu dFkuksa dk fopkj dhft, :

A : fj’kh ,d U;k;k/kh”k gS

B : fj’kh bZekunkj gS

C : fj’kh ?keaMh ugha gS

dFku “;fn fj’kh ,d U;k;k/kh”k gS rFkk og ?keaMh ugha gS] rks og bZekunkj gS” dk fu’ks/ku gS :

(1)  B A C  (2)    ~ B A C 

(3)     B ~ A ~ C  (4)  B A C 

Ans. Official Answer NTA (2)

Sol. given statement is

(A  C)  B we know

~ (A  C)  B p  q = ~p  q

negative of above

(A  C)  ~ B

~ B  (A  C)

Question ID : 1319
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Differential Equation

19. The slope of normal at any point (x, y), x > 0, y > 0 on the curve y = y(x) is given by 

2

2 2

x

xy – x y 1
. If the

curve passes through the point (1, 1), then e.y(e) is equal to :

oØ y = y(x) ds fdlh Hkh fcUnq (x, y), x > 0, y > 0 ij vfHkyac dh izo.krk 
2

2 2

x

xy – x y 1
 }kjk nh xbZ gSA ;fn ;g

oØ fcUnq (1, 1) ls gksdj tkrk gS] rks e.y(e) cjkcj gS :

(1) 
 
 

1 tan 1

1 tan 1




(2) tan(1) (3) 1 (4) 

 
 

1 tan 1

1 tan 1





Ans. Official Answer NTA (4)

Sol.

2

2 2

dx x

dy xy x y 1
 

 

2 2

2

dy xy x y 1

dx x

  
  

 

2 2

2

dy x y xy 1

dx x

  
  
 

xy = v

dy dv
y x

dx dx
 

dy 1 dv
y

dx x dx

 
  

 

2dv v v 1
y

dx x

  
  

 

2dv v v v 1

dx x x

 
 

2dv
x v 1

dx
 

2

dv dx

v 1 x


 
tan–1(v) = lnx + c
tan–1(xy) = lnx + c
passing through (1, 1)
tan–11 = 0 + c
tan–1(xy) = lnx + tan–1(1)
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xy = tan(lnx + tan–1(1))

1
y tan nx

x 4

 
  

 


 
1

y e tan 1
e 4

 
  

 

now

e.  
1 tan1

y e
1 tan1






Question ID : 1320

Monotonocity

20. Let * be the largest value of  for which the function f

(x) = 4x3 – 36x2 + 36x + 48 is increasing for

all x  R. Then f
*

(1) + f
*

(–1) is equal to :

ekuk * dk vf/kdre eku] ftlds fy, Qyu f

(x) = 4x3 – 36x2 + 36x + 48 lHkh x  R ds fy, o/kZeku gS,

* gSA rks f
*

(1) + f
*

(–1) cjkcj gS :

(1) 36 (2) 48 (3) 64 (4) 72

Ans. Official Answer NTA (4)

Sol. f

(x) = 4x3 – 36dx2 + 36x + 48

 ' 2f x 12 x 72 x 36     

   ' 2f x 12 x 6 x 3     

since function is increasing

 > 0              --------------(1)

 < 0

362 – 12 0  --------------(2)

by (1) and (2)

1
0,

3

 
  

  3 2
1

3

4
f x x 12x 36x 48

3
   
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 1

3

4
f 1 12 36 48

3
   

 1

3

4
f 1 12 36 48

3


    

   1 1

3 3

f 1 f 1 72  

SECTION – B

Question ID:1321

Complex number

21. Let S {z C :| z 3 | 1 and z(4 3i) z(4 3i) 24}        . If  + i is the point in S which is closest to 4i,

then 25 ( + ) is equal to ________.

ekuk S {z C :| z 3 | 1    rFkk z(4 3i) z(4 3i) 24}     gSaA ;fn S esa 4i ds fudVre fcUnq  + i gS] rks

25 ( + ) cjkcj gS ________

Ans. Official Answer NTA (80)

Sol. here |z – 3|  1

(x – 3)2 + y2  1
and

   z 4 3i z 4 3i 24   

4x – 3y  12

4
tan

3
 

–4i

P



(3, 0)

here we need point P
P(3 – cos , sin )

3 4
P 3 ,

5 5

 
 

 

12 4
P ,

5 5

 
 
 

12 4
i i

5 5

 
     

 

12

5
 

4

5
 
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16

5
  

25( + ) = 80

Question ID:1322

Matrices

22. Let S =
1 a

;a, b {1, 2,3,...100}
0 b

   
  

  
 and let TT

n
 = {A S: An(n+1) = I}. Then the number of elements

in
100

n 1
  TT

n 
 is ____________.

ekuk S =
1 a

;a, b {1, 2,3,...100}
0 b

   
  

  
 rFkk TT

n
 = {A S: An(n+1) = I} gSaA rks 

100

n 1
  TT

n 
esa vo;oksa dh la[;k gS

____________.

Ans. Official Answer NTA (100)

Sol.
1 a

A
0 b

 
  
 

2

2

1 a ab
A

0 b

  
  
 

if b = 1

2 1 0
A

0 1

 
  
 

and a {1, 2, 3, .......100}
here n(n + 1) is always even
then T

1
, T

2
, T

3
 .....T

n
 are all I for

b = 1 and each value of a 
100

n
n 1

T 100




Question ID:1323

P & C

23. The number of 7-digit numbers which are multiples of 11 and formed using all the digits 1, 2, 3, 4, 5, 7

and 9 is ____________.

lHkh vadks 1, 2, 3, 4, 5, 7 rFkk 9 ds iz;ksx ls cuus okyh 7-vadh; la[;kvksa] tks 11 dh xq.kt gSa dh la[;k gS

____________.

Ans. Official Answer NTA (576)
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Sol. Divisible rule of 11

sum of digits sum of digitsat

at odd place even plance

    
    

    
 should be divisible by 11.

Given digits are 1, 2, 3, 4, 5, 7, 9 (sum = 31)
our number will be of type a

1
a

2
a

3
a

4
a

5
a

6
a

7

Now (a
1
 + a

3
 + a

5
 + a

7
) – (a

2
 + a

4
 + a

6
) = 0, 11, –11, 22, –22 (not possible)

Case – I : (a
1
 + a

3
 + a

5
 + a

7
) – (a

2
 + a

4
 + a

6
) = 0

a
1
 + a

3
 + a

5
 + a

7
 = a

2
 + a

4
 + a

6

which is not possible

Case – II : (a
1
 + a

3
 + a

5
 + a

7
) – (a

2
 + a

4
 + a

6
) = 11

(a
1
 + a

3
 + a

5
 + a

7
) = 11 + 2 4 6

x

a a a 


31 – x = 11 + x

2x = 20

x = 10

a
2
 + a

4
 + a

6
 = 10

(i) (1, 4, 5) no. of ways = 3

a
1
 + a

2
 + a

5
 + a

7
 = 21

(2, 3, 7, 9) no. of ways = 4

Total = 4 3

         = 144

(ii) a
2
 + a

4
 + a

6
 = 10

(1, 2, 7) no. of ways = 3

a
1
 + a

3
 + a

5
 + a

7
 = 21

(3, 4, 5, 9) no. of ways = 4

Total no. of ways = 4 3

         = 144

(iii) a
2
 + a

4
 + a

6
 = 10

(2, 3, 5) no. of ways = 3

a
1
 + a

3
 + a

5
 + a

7
 = 21

(1, 4, 7, 9) no. of ways = 4

Total no. of ways = 4 3
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         = 144

Case – II : (a
1
 + a

3
 + a

5
 + a

7
) – (a

2
 + a

4
 + a

6
) = –11

(a
1
 + a

3
 + a

5
 + a

7
) = –11 + 2 4 6

x

a a a 


31 – x = – 11 + x

2x = 42

x = 21

a
2
 + a

4
 + a

6
 = 21

(5, 7, 9) no. of ways = 3

a
1
 + a

3
 + a

5
 + a

7
 = 10

(1, 2, 3, 4) no. of ways = 4

Total               = 4 3 144 

  Final answer        = 144 + 144 + 144 + 144

              = 576

Question ID:1324
Sequence and progression

24. The sum of all the elements of the set     1,2,......100 : HCF ,24 1    is __________.

leqPp;     1, 2,......100 : HCF ,24 1   gS  ds lHkh vo;oksa dk ;ksxQy gS __________.

Ans. Official Answer NTA (1633)

Sol. from set   {1, 2, .....100} numbers which are divisible by ‘2’ or ‘3’ cannot have HCF ‘1’ with 24

number divisible by 2 = {2, 4, 6...... 100} = 50 numbers.

sum =  
50

2 100 50 51
2

  

numbers divisible by 3 = {3, 6, .......99} = 33 numbers

sum  
33

3 99 33 51
2

   

numbers divisible by 6 = {6, 12, .......96} = 16 numbers

sum = 
16

2
(6 + 96) = 16 × 51

sum of all number = 1 + 2 + ....... + 100 = 50 × 101
hence sum of number divisible by ‘2’ or ‘3’
can be given as = 50 × 51 + 33 × 51 – 16 × 51
                         = 67 × 51
sum of required numbers = 50 × 101 – 67 × 51



Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 24 June  Shift-2

Page No. 27

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

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

     = 1633

Question ID:1325
Binomial Theorem

25. The remainder on dividing 1 + 3 + 32 +33 + .......... + 32021 by 50 is ____________.

1 + 3 + 32 +33 + .......... + 32021 dks 50 ls foHkkftr djus ij “ks’kQy gS ____________

Ans. Official Answer NTA (4)

Sol.
2 2021 20221

1 3 3 ...... 3 3 1
2
       

10111
9 1

2
   

 
10111

10 1 1
2
   
 

 
1

100k 10110 1 1
2

   

= 50k + 5055 – 1

= 50k + 5054

= 50k + 5050 + 4

= 50k
1
 + 4

hence remainder is =4

Question ID:1326

Area Under Curve

26. The area (in sq. units) of the region enclosed between the parabola y2 = 2x and the line x + y = 4 is

____________.

ijoy; y2 = 2x rFkk js[kk x + y = 4 ls f?kjs {ks= dk {ks=Qy (oxZ bdkbZ;ksa esa) gS ____________

Ans. Official Answer NTA (18)
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Sol.

(2, 2)

(8, –4)

Required area  
2

4

x line x parabola dy


 

2 2

4

y
4 y dy

2

 
   

 


22 3

4

y y
4y

2 6



   



= 18 square units

Question ID:1327

Circle

27. Let circle C : (x –h)2 + (y – k)2 = r2, k > 0, touch the x-axis at (1,0). If the line x + y = 0 intersects the

circle C at P and Q such that the length of the chord PQ is 2, then the value of h + k + r is equal to

____________.

ekuk ,d o`Ùk C : (x –h)2 + (y – k)2 = r2, k > 0, x-v{k dks (1,0) ij Li”kZ djrk gSA ;fn js[kk x + y = 0 o`Ùk C dks

fcUnqvksa P rFkk Q ij dkVrh gS rFkk thok PQ dh yEckbZ 2 gS, rks h + k + r dk eku cjkcj gS ____________

Ans. Official Answer NTA (7)

Sol.

x + y = 0

(1, 0)

By concept of family of circle equation of circle

(x – 1)2 + (y – 0)2 + (y – 0) = 0

intercept on this circle by

x + y = 0 is 2 then

2 22 r p 2 
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2

2 1
22 2

4 2

 
 

  
 
 

we get  = – 6, 2
 = –6 according to given condation
Now circle

(x – 1)2 + y2 – 6y = 0

(x – 1)2 + (y – 3)2 = 9

h = 1

k = 3

r = 3

h + k + r = 7

Question ID:1328

Probability

28. In an examination, there are 10 true-false type questions. Out of 10, a student can guess the answer of 4

questions correctly with probability 3/4 and the remaining 6 questions correctly with probability 1/4. If

the probability that the student guesses the answeres of exactly 8 questions correctly out of 10 is 10

27k

4
,

then k is equal to ____________.

,d ijh{k esa lR;-vlR; okys 10 iz”u gSaA ,d Nk= }kjk 10 iz”uksa esa ls 4 iz”uksa ds mÙkj ds lgh vqueku dh izkf;drk

3/4 gS rFkk “ks’k 6 iz”uksa ds mÙkj ds lgh vuqeku dh izkf;drk 1/4 gSA ;fn Nk= }kjk lHkh 10 iz”uksa ds fn, x, mÙkjksa

esa ls Bhd 8 mÙkjksa ds vuqeku lgh gksus dh izkf;drk 10

27k

4
 gS, rks k cjkcj gS ____________

Ans. Official Answer NTA (479)

Sol. So we can say student solve only two wrong questions, so these are the possibilities

(i) Both wrong from first section

(ii) Both wrong from second section

(iii) One wrong from each section
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Probabilities = 

2 2 6

4
2

1 3 1
C

4 4 4

     
     
     

2 2 4

6
2

3 1 3
C

4 4 4

     
      

     

3 5

4 6
1 1

3 1 3 1
C C

4 4 4 4

     
       

     

10

27 479

4


 = 10

27 k

4


 k = 479

Question ID:1329

Hyperbola

29. Let the hyperbola H: 
2

2

2

x
y 1

a
   and the ellipse E : 3x2 + 4y2 + 4y2 = 12 be such that the length of latus

rectum of H is equal to the length of latus rectum of E. If  e
H
 and e

E
 are the ecentricities of H and E

respectively, then the value of  2 2
H E12 e e  is equal to ____________.

ekuk vfrijoy; H : 
2

2

2

x
y 1

a
   dh ukfHkyac thok dh yackbZ] nh?kZo`Ùk E : 3x2 + 4y2 + 4y2 = 12 dh ukfHkyac thok

dh yEckbZ ds cjkcj gSA ;fn H rFkk E dh mRdsUnzrk,¡ Øe”k% e
H
 rFkk e

E
 gS] rks  2 2

H E12 e e  dk eku cjkcj gS

____________.

Ans. Official Answer NTA (42)

Sol.
2 2

2

x y
1

a 1
   & 

2 2x y
1

4 3
 

By equations length of lates-reactum

2 1 2 3

a 2

 


2
a

3


2

H 2

b 1 9 13
e 1 1

a 9 4


    

E

3 1
e 1

4 2
  

value = 12(e
H
2 + e

E
2)
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13 1

12
4 4

 
  

 

           = 42

Question ID:1330

Parabola

30. Let P
1 
be a parabola with vertex (3, 2) and focus (4, 4) and P

2
 be its mirror image with respect to the line

x + 2y = 6. Then the directrix of P
2
 is x + 2y = ____________.

ekuk P
1 
,d ijoy; gS ftldk “kh’kZ (3, 2) gS rFkk ukfHk (4, 4) gS] rFkk js[kk x + 2y = 6 ds lkis{k P

1
 dk niZ.k izfrfcac

P
2
 gSA rks P

2
 dh fu;rk x + 2y = ____________ gSA

Ans. Official Answer NTA (10)

Sol. ( , ) 
(4. 4)

(3, 2)

We know
4

3
2

 


 = 2

4
3

2

 


 = 0
Foot of directrix = (2, 0)
image of (2, 0) with respect to line x + 2y = 6

(2, 0)

x + 2y = 6

image
18 16

,
5 5

 
 
 

Directrix of image of parabola is
x + 2y = 

18 32

5 5
  

 = 10
x + 2y = 10
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