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SECTION – A

Question ID : 181

Function

1. Let f : R  R be defined as f(x) = x – 1 and g : R – {1, –1}  R be defined as  
2

2

x
g x

x 1



. Then the

function fog is :

(1) one-one but not onto (2) onto but not one-one

(3) both one-one and onto (4) neither one-one nor onto

ekuk f : R  R rFkk g : R – {1, –1}  R, f(x) = x – 1 rFkk  
2

2

x
g x

x 1



 }kjk ifjHkkf’kr gSaA rks Qyu fog :

(1) ,dSdh gS ijUrq vkPNknd ugha gS (2) vkPNknd gS ijUrq ,dSdh ugha gS

(3) ,dSdh rFkk vkPNknd nksuksa gS (4) u rks ,dSdh gS u gh vkPNknd gS

Ans. Official Answer NTA (4)

Sol. f(x) = x – 1 g : R – {1, – 1}  R

f : R  R g(x) = 
2

2

x

x 1

f(g(x)) = 
2 2 2

2 2

x 1 x x 1

x 1 x 1

  


 

f(g(x)) = 2

1

x 1
fog : R – {1, –1}  R

Neither one–one nor onto

Question ID : 182

Determinant

2. If the system of equations x + y + z = 5, x + 2y + 3z = 4, x + 3y + 5z =  has infinitely many solutions,

then the ordered pair (, ) is equal to :

;fn lehdj.k fudk; x + y + z = 5, x + 2y + 3z = 4, x + 3y + 5z =  ds vuar gy gSa] Øfer ;qXe (, ) cjkcj

gS :

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

Ans. Official Answer NTA (3)

Sol. x y z 5   
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x 2y 3z 4  

x 3y 5 z   

1 1

D 1 2 3 0

1 3 5



 

(1) – 1(2) + 1(1) = 0

 – 2 + 1 = 0

 – 1 = 0

 = 1

D
x
 = 0

5 1 1

4 2 3 0

3 5





5(1) – 1(20 – 3) + 1(12 – 2) = 0

5 – 20 + 3 + 12 – 2 = 0

–3 +  = 0   = 3 `

(, ) = (1, 3)

Question ID : 183

Sequence & progression

3. If 

  
nn

n 1

1
A

3 1






 

  and 
 

  

n

nn
n 1

1
B

3 1








 
 , then 

A

B
 is equal to :

;fn 

  
nn

n 1

1
A

3 1






 

  rFkk 
 

  

n

nn
n 1

1
B

3 1








 
  gSa, rks 

A

B
 cjkcj gS :

(1) 
11

9
(2) 1 (3) 

11

9
 (4) 

11

3


Ans. Official Answer NTA (3)

Sol.   
nn

n 1

1
A

3 1






 

  

  

n

nn
n 1

1
B

3 1








 


2 3 4

1 1 1 1
A .......

2 4 2 4
    
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3 5 2 4

1 1 1 1 1
A ....... ........

2 2 2 4 4

   
         
   

2

2 2

1 1

2 4A
1 1

1 1
2 4

 

 

11

162A
3 15

4 16

 

2 1
A

3 15
 

A = 
10 1 11

15 15




B = 
 

  

n

nn
n 1

1

3 1







 


B = 2 3 4

1 1 1 1
.........

2 4 2 4


   

B = 3 5 2 4

1 1 1 1 1
........ ......

2 2 2 4 4

   
        
   

B = 
2

2 2

1 1

2 4
1 1

1 1
2 4

   
   

    
    
   

B = 

11

162
3 15

4 16

 
 

  
 
 

2 1
B

3 15


  = 

10 1 9

15 15

  

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11
A 15

9B
15




11

9




Question ID : 184

Limit

4.
 

4x 0

cos sin x cos x
lim

x


 is equal to :

 
4x 0

cos sin x cos x
lim

x


 cjkcj gS :

(1) 
1

3
(2) 

1

4
(3) 

1

6
(4) 

1

12

Ans. Official Answer NTA (3)

Sol.
 

4x 0

cos sin x cos x
lim

x



4x 0

x sin x sin x x
2sin sin

2 2
lim

x

    
    

   

 2 2

2x 0

sin x x sin x x
sin sin sin x x2 2

2lim .
sin x x sin x x 4x

2 2



    
        

    
   
   

2 2

4x 0

2 sin x x 0
lim ; form L'Hospitla rule

4 x 0

    
    

  

3x 0

1 sin 2x 2x 0
lim ; form L 'Hospitla rule

2 4x 0

    
    

   

2x 0

1 2cos 2x 2
lim

2 12x

  
  

 

2

2x 0

1 2 4sin x 2
lim

24 x

   
  

 
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2

2x 0

4 s in x
lim

24 x

 
  

 

1

6


Question ID : 185

Continuity & Differentiability

5. Let f(x) = min {1, 1 + x sin x}, 0  x  2. If m is the number of points, where f is not differentiable and

n is the number of points, where f is not continuous, then the ordered pair (m, n) is equal to :

ekuk f(x) = min {1, 1 + x sin x}, 0  x  2 gSA ;fn mu fcUnqvksa dh la[;k, tgk¡ f vodyuh; ugha gS, m gS rFkk

mu fcUnqvksa dh la[;k] tgk¡ f larr ugha gS] n gS] rks Øfer ;qXe (m, n) cjkcj gS :

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

Ans. Official Answer NTA (2)

Sol. f(x) = min {1, 1 + x sin x} 0  x  2

3

2


2



3
1

2




1
2




(0, 1)

 
1 0 x

f x
1 x sin x x 2

  
 

    

f(0+) = 1 f(0) = 1
f(–) = 1 f(+) = 1 f() = 1
f(2–) = 1 f(2) = 1
n = 0
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 
0 0 x

f ' x
x cos x sin x x 2

  
 

    

 f ' 0     f ' 1     

m = 1

(m, n) = (1, 0)

Question ID : 186

Tangent and normal

6. Consider a cuboid of sides 2x, 4x and 5x and a closed hemisphere of radius r. If the sum of their surface

areas is a constant k, then the ratio x : r, for which the sum of their volumes is maximum, is :

Hkqtkvksa 2x, 4x rFkk 5x ds ,d ?kukHk rFkk f=T;k r ds ,d can xksyk/kZ dk fopkj dhft,A ;fn muds i`’Bh; {ks=Qyksa dk

;ksx ,d vpj k gS] rks muds vk;ru dk ;ksx vf/kdre gksus ds fy, vuqikr x : r gS :

(1) 2 : 5 (2) 19 : 45 (3) 3 : 8 (4) 19 : 15

Ans. Official Answer NTA (2)

Sol. T.S.A of cuboid =  2 2 2 22 8x 20x 10x 76x  

T.S.A of closed Hemis pheve = 3r2

2 276x 3 r k  

dx
152x 6 r 0

dr
  

dx 6 r

dr 152x


 

Volume = 
3 32

40x r
3

 

2 2dv dx
120x 2 r 0

dr dr
   

2 26 r
120x 2 r 0

152x

  
    
 
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6
120x 2r

152

 
    
 

x 2 152

r 6 120






x 19 19

r 3 15 45
 



Question ID : 187

Area Under Curve

7. The area of the region bounded by y2 = 8x and y2 = 16(3 – x) is equal to :

oØksa y2 = 8x rFkk y2 = 16(3 – x) }kjk f?kjs {ks= dk {ks=Qy gS :

(1) 
32

3
(2) 

40

3
(3) 16 (4) 19

Ans. Official Answer NTA (3)

Sol.

(2,4)

(3,0)

(2,–4)

(0,0)

 8x 16 3 x 

x 6 2x 

3x 6 x 2  
2y 16 y 4  

x = y2/8,

x = 
248 y

16



4 2 2

0

48 y y
Area 2 dy 16

16 8

    
      

    


Question ID : 188

Indefinite Integration
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8. If    
1 1 x

dx g x c, g 1 0
x 1 x


  

 , then 
1

g
2

 
 
 

 is equal to :

;fn    
1 1 x

dx g x c, g 1 0
x 1 x


  

  gSa, rks 
1

g
2

 
 
 

 cjkcj gS :

(1) e

3 1
log

33 1

  
   

(2) e

3 1
log

33 1

  
   

(3) e

3 1
log

33 1

  
   

(4) e

1 3 1
log

2 63 1

  
   

Ans. Official Answer NTA (1)

Sol.  
1 1 x

dx g x c
x 1 x


 

 g(1) = 0

x = cos 
dx = – sin 0 d

1 1 cos

cos 1 sin

 

   x – sin dx

2

2

sin
sin 2

d
cos

cos
2

 
    
  

 
 

 = 
sin

sin 2 d
cos cos

2




 


2sin cos sin
2 2 2 d

cos cos
2

  


 





22sin
1 cos2

d d
cos cos

 
        
  

sec d d    
sec d c  

 – ln(sec  + tan ) + c
cos–1n – ln(sec(cos–1x) + tan(cos–1x)) + c
g(x) = cos–1x – ln(sec(cos–1x) + tan–1 (cos–1 1))
g(1) = 0 – ln(1 + tan ) = 0
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 
1

g
2 3


  ln sec tan

3 3

  
 

 

 
1

g
2 3


  ln  2 3

 
1

g
2 3


  ln 

1

32 3

 
  

 
ln  2 3

Question ID : 189

Differential Equation

9. If y = (x) is the solution of the differential equation 
xdy

x 2y xe , y(1) 0
dx

    then the local maximum

value of function 2 xz(x) x y(x) e , x R    is :

;fn vody lehdj.k 
xdy

x 2y xe , y(1) 0
dx

    dk gy y = y(x) gS] rks Qyu 
2 xz(x) x y(x) e , x R    dk

LFkkuh; vf/kdre eku gS :

(1) 1 – e (2) 0 (3) 1/2 (4) 
4

e
e


Ans. Official Answer NTA (4)

Sol.
xdy

x zy xe
dx

 

xdy 2
y e

dx x

 
  

 

I. F = 
2

2dx
2 n x nx 2xe e e x   

yx2  = 4 2e x dx

yx2 = x2 × ex – 
x2x e dy

yx2 = x2ex – 2
x xxe e dx  

x2y = x2ex – 2xex + 2ex + c

1 × 0 = 1 × e – 
2 2

e e
  + c

c = – e

x2y(x) = x2ex – 2xex + 2ex – e

  2 x x x xz x x e 2xe 2e e e    
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  2 x x xz x x e 2xe e e   

   2 x x x x xz ' x x e 2xe 2 xe e e    

  2 x x x x xz ' x x e 2xe 2xe 2e e    

  2 x xz ' x x e e 0  

 ex(x2 – 1) = 0
 x = ±1

+ –

–1 1

+

   1 1 1z 1 1 e 2 1 e e e         

1 2 1
e

e e e
   

4
e

e
 

Question ID : 1810

Differential Equation

10. If the solution of the differential equation     x 2 2 2 2xdy
e x 2 y x 2x x 2 e

dx
      satisfies y(0) = 0,

then the value of y(2) is :

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

dx
      dk gy y(0) = 0 dks larq’V djrk gS] rks y(2) dk

eku gS :

(1) – 1 (2) 1 (3) 0 (4) e

Ans. Official Answer NTA (3)

Sol.     x 2 2 2 2xdy
e x 2 y x 2x x 2 e

dx
    

IF =  x 2e x 2 dx
e



Solution:

       
x 2 x 2e x 2x e x 2x 2 2 2xy.e e x 2x x 2 e dx

 
  

 x 2t e x 2x 

 x 2dt e x 2 dx 

t tye e t.dt 
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t t tye te e c  

      
x 2 x 2e x 2x e x 2x x 2ye e e x 2x 1 c

 
   

y (0) = 0
0 = e0 (e0 0 –1) + c
c = 1

      
x 2 x 2e x 2x e x 2x x 2ye e e x 2x 1 1

 
   

y(2) : ye

   
2 2e 0 e 0 2ye e e 0 1 1  

y = 0

Question ID : 1811

Ellipse

11. If m is the slope of a common tangent to the curves 
2 2x y

1
16 9

   and x2 + y2 = 12, then 12m2 is equal to:

;fn oØksa 
2 2x y

1
16 9

   rFkk x2 + y2 = 12 dh ,d mH;fu’B Li”kZ js[kk dh izo.krk m gS] rks 12m2 cjkcj gS :

(1) 6 (2) 9 (3) 10 (4) 12

Ans. Official Answer NTA (2)

Sol.
2 2x y

1
16 9

  x2 + y2 = 12

2 2 2y mx a m b  

2y mx 16m 9  

Apply COT

2mn 9 16m 9 0   

2

2

16m 9
2 3

1 m

 




16m2 + 9 = 12(1 + m2)
16m2 + 9 = 12 + 12 m2

4m2 = 3

3
m

2
 

m2 = 
3

4
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12m2 = 
3

12 9
4

 
 

 

Question ID : 1812

Ellipse

12. The locus of the mid point of the line segment joining the point (4, 3) and the points on the ellipse

x2 + 2y2 = 4 is an ellipse with ecentricity :

nh?kZo`Ùk x2 + 2y2 = 4 ds fcUnqvksa dks fcUnq (4, 3) ls feykus okys js[kk[k.M ds e/;fcUnq dk fcUnqiFk ,d nh?kZo`Ùk gS]

ftldh mRdsUnzrk gS :

(1) 
3

2
(2) 

1

2 2
(3) 

1

2
(4) 

1

2

Ans. Official Answer NTA (3)

Sol.
2 2x y

1
4 2

 

a = 2 b 2

   p 2cos , 2 sin    A(4, 3)

 
2cos 4 2 sin 3

S h,k ,
2 2

   
   
 

2h 4
cos

2


  -------------(1)

2k 3
sin

2


  -------------(2)

(1)2 + (2)2

22
2h 4 2k 3

1
2 2

   
    
   

 
 

2
2 2k 3

1 h 2
2


  

   
2 2

x 2 2y 3
1

1 2

 
 
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2
2

2

b
e 1

a
 

2 1
e 1

2
 

2 1
e

2
  

1
e

2


Question ID : 1813

Hyperbola

13. The normal to the hyperbola 
2 2

2

x y
1

a 9
   at the point  8,3 3  on it passes through the point :

vfrijoy; 
2 2

2

x y
1

a 9
   ds fcUnq  8,3 3  ij vfHkyac fdl fcUnq ls gksdj tkrk gS?

(1)  15, 2 3 (2)  9,2 3 (3)  1,9 3 (4)  1,6 3

Ans. Official Answer NTA (3)

Sol.
2 2

2

x y
1

a 9
   8,3 3

2

64
3 1

a
 

2

64
4

a
  2

16
1

a


2 2x y
1

16 9
  a2 = 16

16x 9y
25

8 3 3
 

2y 3y 25 

 1,9 3  – 2 + 27 = 25
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Question ID : 1814

3D Geometry

14. If the plane 2x + y – 5z = 0 is rotated about its line of intersection with the plane 3x – y + 4z – 7 = 0 by

an angle of 
2


, then the plane after the rotation passes throught the point :

lery 2x + y – 5z = 0 dks] bldh lery 3x – y + 4z – 7 = 0 ls izfrPNsnu js[kk ds lkis{k 
2


 dks.k rd ?kqekus ij

izkIr lery fdl fcUnq ls gksdj tkrk gS :

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

Ans. Official Answer NTA (3)

Sol.    2x y 5z 3x y 4z 7 0      

Rotated by 
2



     2 3 x 1 y 5 4 z 7 0          

& 2x + y –5z = 0

     2 2 3 1 1 5 5 4 7 0            

30 15 
 = 2
Required plane : 8x –y + 32 –14 = 0

check options :

Question ID : 1815

Vectors

15. If the lines    ˆ ˆ ˆ ˆ ˆr i j k 3j k     


 and    ˆ ˆ ˆ ˆr i j 2i 3k    


 are coplanar, then the distance of

the plane containing these two l ines from the point (, 0,0) is :

;fn js[kk,¡    ˆ ˆ ˆ ˆ ˆr i j k 3j k     


 rFkk    ˆ ˆ ˆ ˆr i j 2i 3k    


 lg&ryh; gSa] rks bu js[kkvksa ls gksdj tkus

okys lery dh fcUnq (, 0,0) ls nwjh gS :

(1) 
2

9
(2) 

2

11
(3) 

4

11
(4) 2

Ans. Official Answer NTA (2)

Sol.  r 1,3 1,1   


 r 2 , 1, 3      

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1 0 1

0 3 1 0

2 0 3

   
   
  

5

3
  

     

ˆ ˆ ˆi j k
ˆ ˆ ˆn 0 3 1 i 9 j 2 k 6

2 0 3

 
 

       
  



ˆ ˆ ˆ9i 2 j 6k   

equation of plane
9(x –1) +  2 (y +1) + 6 (z –1) =0
9x + 2y + 6z = 13
Perpendicular distance from (5/3, 0, 0)

= 

5
9 0 0 13

3

81 4 36

  

  = 
2 2

11121


Question ID : 1816

Vectors

16. Let ˆ ˆ ˆ ˆ ˆ ˆa i j 2k, b 2i 3j k     


 and ˆ ˆ ˆc i j k  


 be three given vectors. Let v


 be a vector in the plane

of a


 and b


 whose projection on c


 is
2

3
. If ˆv.j 7


, then  ˆ ˆv. i k


 is equal to :

ekuk rhu lfn”k ˆ ˆ ˆ ˆ ˆ ˆa i j 2k,b 2i 3j k     


 rFkk ˆ ˆ ˆc i j k  


 gSA ekuk a


 rFkk b


 ds lery esa ,d lfn”k v
  dk

c


 ij iz{ksi 
2

3
 gSA ;fn ˆv.j 7


 gS, rks  ˆ ˆv. i k


 cjkcj gS :

(1) 6 (2)  7 (3) 8 (4) 9

Ans. Official Answer NTA (4)

Sol. v xa yb 

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   ˆ ˆ ˆ ˆ ˆ ˆv x i j 2k y 2i 3j k     


v.c
2 3

c






x + 2y – (x – 3y) + 2x + y = 2
2x + 6y = 2
x + 3y = 1 ------------(1)

ˆv. j 7


x – 3y = 7 ------------(2)
2y = 8  x = 4
3y = – 3  y = –1

ˆ ˆ ˆv 2i 7 j 7k  


 ˆv. i k


2 + 7 = 9

Question ID : 1817

Statistics

17. The mean and standard deviation of 50 observations are 15 and 2 respectively. It was found that one

incorrect observation was taken such that the sum of correct and incorrect observations is 70. If the

correct mean is 16, then the correct variance is equal to :

50 izs{k.kksa ds ek/; rFkk ekud fopyu Øe”k% 15 rFkk 2 gSaA ;g ik;k x;k fd ,d xyr izs{k.k fy;k x;k Fkk rFkk lgh

vkSj xyr izs{k.kksa dk ;ksx 70 gSA ;fn lgh ek/; 16 gS] rks lgh izlj.k cjkcj gS :

(1) 10 (2) 36 (3) 43 (4) 60

Ans. Official Answer NTA (3)

Sol. Given  x 15
22 4    

1 2 50x x ........ x 15 50 750     
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2 2 2
1 2 50x x ....... x

4 225
50

  
 

2 2 2
1 2 50x x ...... x 50 229    

Let a be the correct observation and b is the incorrect observation
a + b = 70

750 b a
16

50

 


a – b = 50
= a = 60 b = 10

correct variance 
2 250 229 (60) (10)

256
50

  


= 43

Let a be the correct observation and b is the incorrect observation

a + b = 70

Question ID : 1818

Trigonometric Ratio and Identities

18. 16 sin (20º) sin (40º) sin (80º) is equal to :

16 sin (20º) sin (40º) sin (80º) cjkcj gS :

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

Ans. Official Answer NTA (2)

Sol. 16 sin20° sin40° sin80°

8 sin20°(2 sin80° sin40°)

8 sin20°(cos 40° – cos 120°)

1
8sin cos 40

2

 
   
 

8 cos40° sin20° + 4 sin20°
4(2 cos40° sin20° + sin20°)
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4(sin60°) = 
3

4 2 3
2

 

Question ID : 1819

ITF

19. If the inverse trignometric functions take principal values, then

1 1 13 4 2 4
cos cos tan sin tan

10 3 5 3
         

       
       

  is equal to :

;fn izfrykse f=dks.kferh; Qyu eq[;eku ysrs gSa] rks 1 1 13 4 2 4
cos cos tan sin tan

10 3 5 3
         

       
       

 cjkcj gS :

(1) 0 (2) 
4


(3) 

3


(4) 

6



Ans. Official Answer NTA (3)

Sol.
1 1 13 4 2 4

cos cos tan sin tan 0
10 3 5 3

         
        

       

4
tan

3
  

1 3 2
cos cos sin

10 5
  

   
 

4 P
tan

3 B
  

H 25  = 25

3
cos

5
 

4
sin

5
 

1 13 3 2 4 9 8
cos cos

10 5 5 5 50 25
    

       
   

1 125 1
cos cos

50 2 3
     

    
   

Question ID : 1820

Mathematical Reasoning

20. Let r {p,q,~ p,~ q}  be such that the logical statement r (~ p) (p q) r     is a tautology. Then r is
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equal :

ekuk r {p,q,~ p,~ q}  ds fy, rdZ laxr dFku r (~ p) (p q) r     ,d iqu#fDr gSA rks r cjkcj gS :

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

Ans. Official Answer NTA (3)

Sol. ~ p ~ p ~ p  

and  p q ~ p p  

~ p p  = tautology

SECTION – B

Question ID : 1821

Methods of Differentiation

21. Let  f : R R safisfy   x yf x y 2 f (y) 4 f (x), x, y R     . If f(2) = 3 then 
 
 

f ' 4
14.

f ' 2  is equal to ___.

ekuk f : R R ,   x yf x y 2 f (y) 4 f (x), x, y R      dks larq’V djrk gSA ;fn f(2) = 3 gS] rks 
 
 

f ' 4
14.

f ' 2

cjkcj gS ___.

Ans. Official Answer NTA (248)

Sol. f(x + y) = 2xf(y) + 4yf(x)

     x yf ' x y 1 2 n2f y 4 f ' x   

x = y = 2

     f ' 4 4 n2f 2 16f ' 2 

   f ' 4 16f ' 2 12 n2            -------------(1)

     x yf ' x y 1 2 f ' y f x 4 n4    

x = y = 2

   f ' 4 4f ' 2 48 n4  

   f ' 4 4f ' 2 48 n4              -------------(2)

 12f ' 2 48 n4 12 n2  

 12f ' 2 96 n2 12 n2  

 f ' 2 7 n2 

 f ' 4 16 7 n2 12 n2   
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 f ' 4 124 n2 

 
 

f ' 4
124 2 248

f ' 4
  

Question ID : 1822

Quadratic Equation

22. Let p and q be two real numbers such that p + q = 3 and p4 + q4 = 369. Then 

2
1 1

p q


 

 
 

 is equal to ____.

ekuk nks okLrfod la[;kvksa p rFkk q ds fy, p + q = 3 rFkk p4 + q4 = 369 gSaA rks 

2
1 1

p q


 

 
 

 cjkcj gS ______

Ans. Official Answer NTA (4)

Sol. p + q = 3 p4 + q4 = 369

2 2 2
1 1 p q pq

p q pq p q

 
     

       
     

 
2

pq

9


       
2 22 22 2 2p q p q 2 pq   

      
22 2

369 p q 2pq 2 pq   

    
2 2

369 9 2pq 2 pq  

pq = t

 
2 2369 9 2t 2t  

2 2369 81 4t 36t 2t   
2t2 – 36t – 288 = 0
t2 – 18t – 144 = 0
t2 – 24t + 6t – 144 = 0
t(t – 24) + 6(t – 24) = 0
t = 24         or         t = –6

 
2 2

pq1 1 36
4

p q 9 9


 

    
 

or 
576

64
9





Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 26 June  Shift-2

Page No. 22

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

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

Question ID : 1823

Complex Number

23. If z2 + z + 1 = 0, z  C, then  
215

nn

n
n 1

1
z 1

z

 
  

 
  is equal to _______.

;fn z2 + z + 1 = 0, z  C gSa, rks  
215

nn

n
n 1

1
z 1

z

 
  

 
  cjkcj gS ________

Ans. Official Answer NTA (2)

Sol. If z2 + z +1 = 0, z  c

z = w, w2

 
215

nn

n
n 1

1
z 1

z

 
  

 


 
15 15

2n

2n
n 1 n 1

1
2 1

 

   


 

 
 

2 30 2 30

2

2

1 1
11

2
11 1

 
       

    
 

 
   

2 30 30

2 2 2

1 1
2

1 1

    
 

    

 
   

2

2 2 2

1 1 1 1
2

1 1

  
 

    

= |0 + 0 –2| = 2

Question ID : 1824

Matrices

24. Let 
2

0 1 0

X 0 0 1 , Y I X X

0 0 0

 
       
  

 and  2 2 2Z I X X , , , R         .
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If 
1

1/ 5 2 / 5 1/ 5

Y 0 1/ 5 2 / 5

0 0 1/ 5



 
   
  

, then  
2

     is equal to ________.

ekuk  2

0 1 0

X 0 0 1 , Y I X X

0 0 0

 
       
  

 rFk k   2 2 2Z I X X , , , R         g S a A ; fn

1

1/ 5 2 / 5 1/ 5

Y 0 1/ 5 2 / 5

0 0 1/ 5



 
   
  

, gS] rks  
2

    cjkcj gS __________.

Ans. Official Answer NTA (100)

Sol.

0 1 0

X 0 0 1

0 0 0

 
   
  

y = I + x + x2

2

0 1 0 0 1 0 0 0 1

X 0 0 1 0 0 1 0 0 0

0 0 0 0 0 0 0 0 0

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

2

0 0 0 0 0 0

Y 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

       
              
          

Y 0

0 0

   
    
  

Y. Y–1 = I

1/ 5 2 / 5 1/ 5 1 0 0

0 0 . 0 1/ 5 2 / 5 0 1 0

0 0 0 0 1/ 5 0 0 1

        
            
          
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1 5
5


  

2
0

5 5

  
 

2 10
5


  

2
0

5 5 5

  
  

15 

   
2 2 25 10 15 10 100        

Question ID : 1825

P & C

25. The total number of 3-digit numbers, whose greatest common divisor with 36 is 2, is ________.

rhu vadksa dh la[;kvksa] ftudk 36 ds lkFk egÙke lkoZ Hkktd 2 gS] dh dqy la[;k gS ________

Ans. Official Answer NTA (150)

Sol. H.C. F. (n, 36) = 2

n : even no. but not multiple for 4 & 3

3 digit no. = 900

3 digit even no. = 450

n (4 U 3) = n (4) + n (3) – n ()

No. divisible by  4 = 225

No. divisible by 3 = 150

No. divisible by 12 = 75

n = 450 – 225 – 150 + 75

= 150

Question ID : 1826

Binomial Theorem

26. If        40 41 42 60 60
0 1 2 20 20

m
C C C ..... C C

n
      m and n are coprime, then m + n is equal to ____.
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;fn        40 41 42 60 60
0 1 2 20 20

m
C C C ..... C C

n
      gS m, n vlgHkkT; gSa] rks m + n cjkcj gS _________

Ans. Official Answer NTA (102)

Sol.
40 41 60 60

0 1 20 20

m
C C ........ C C

n

 
     

 

41 41 42 60
0 1 2 20C C C ........ C   

42 42 60 60
1 2 20 20C C ........ C C   

m 60 61

n 20 40 20 41
 

m 61

n 41


m + n = 102

Question ID : 1827

Sequence & progression

27. If a
1
 (> 0), a

2
, a

3
, a

4
, a

5
 are in G.P., a

2
 + a

4
 = 2a

3
 + 1 and 3a

2
 +a

3
 = 2a

4
, then a

2
 + a

4
 + 2a

5
 is equal to ___.

;fn a
1
 (> 0), a

2
, a

3
, a

4
, a

5
 ,d G.P. esa gSa] a

2
 + a

4
 = 2a

3
 + 1 rFkk 3a

2
 +a

3
 = 2a

4
 gSa] rks a

2
 + a

4
 + 2a

5
 cjkcj gS _____

Ans. Official Answer NTA (40)

Sol. a
2
 +a

4
 = 2a

3
 + 1

ar + ar3 = 2ar2 + 1 ..............(1)

3a
2
 + a

3
 = 2a

4

3ar  + ar2 = 2ar3

3r + r2 = 2r3

r(3 + r) = 2r3

2r2 – r – 3 =0

3
r , r 1

2
  

when r = 
3

2

3a 27a 9
2a 1

2 8 4
  
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r
a

3


for r = – 1, a < 0

a
2
 + a

4
 + 2a

5
  = ar + ar3 + 2ar4

= a [r + r3 + 2r4 ]

= 40

Question ID : 1828

Definite Integration

28. The integral 
 

 

2
2

2 40

2 x dx24

2 x 4 x



  
  is equal to _____.

lekdyu 
 

 

2
2

2 40

2 x dx24

2 x 4 x



  
  cjkcj gS _________

Ans. Official Answer NTA (3)

Sol.

2

22

0
2

2

2
x 1 dx

24 x

2 4
x x x x

x x

 
 

 
  

  
 



22

20

2
1 dx

24 x

2 2
x x 4

x x

 
 

 
    

     
   



Let t = 
2

x
x



– dt = 2

2
1 dx

x

 
 

 

2

24 dt

t t 4
 

 

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124 1 t
sec

2 2
  

        

2

1

0

12 x 1
sec

2 x
  

       

1 112
sec 2 sec      

12

4 2

  
     

= 3

Question ID : 1829

Hyperbola

29. Let a line L
1
 be tangent to the hyperbola 

2 2x y
1

16 4
   and let L

2 
be the line passing through the origin and

perpendicular to L
1
. If the locus of the point of intersection of L

1
 and L

2
 is (x2 + y2)2 = x2 +y2,

then  + is equal to ___.

ekuk L
1
 vfrijoy; 

2 2x y
1

16 4
   dh ,d Li”kZ js[kk gS rFkk js[kk L

2 
ewyfcUnq ls gksdj tkrh gS vkSj L

1
 ds yEcor gSA

;fn L
1
 rFkk L

2
 ds izfrPNsnu fcUnq dk fcUnqiFk (x2 + y2)2 = x2 +y2 gS, rks  +cjkcj gS ______

Ans. Official Answer NTA (12)

Sol.
(4,0)

(h,k)

O

tangent :

x sec y tan
1

4 2

 
 

1

sec 2 sec
m

4 tan 2 tan

 
  

 
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2

k
m

h


 1 2m m 1  

k sec
1

h 2 tan


  



k
1

2h sin
 



k
sin

2h
  

2 24h k
cos

2h


 

h k sin
1

4cos 2cos


 

 

2 2 2 2

k
k

h.2h 2h 1
4 4h k 4h k

2
2h


 

 


2 2

2 2 2 2

h k
1

2 4h k 2 4h k
 

 

 2 2 2 2h k 2 4h k  

 2 2 2 2x y 2 4x y  

   
22 2 2 2x y 4 4x y  

 = 16,  = –4

 +  = 16 – 4 = 12

Question ID : 1830

Probability

30. If the probability that a randomly chosen 6-digit number formed by using digits 1 and 8 only is a

multiple of 21 is p, then 96 p is equal to __________.

;fn ,d ;kn`PN;k pquh xbZ 6 vadksa dh la[;k] tks dsoy vadks 1 rFkk 8 ds iz;ksx ls cukbZ xbZ gS] ds 21 dk xq.kt gksus

dh izkf;drk p gS, rks 96 p cjkcj gS __________

Ans. Official Answer NTA (33)

Sol. Total cases for randomly 6-digit number formed by using digit 1 and 8

26 = 64

divisible by 21 when divided by 3

3 favourable cases

1. All 1’s _________(1)

2. All 8’s _________(1)



Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 26 June  Shift-2

Page No. 29

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

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



Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 26 June  Shift-2

Page No. 30

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

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


