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SECTION – A

Question ID : 101761

Probability

1. The probability that a randomly chosen 2 × 2 matrix with all the entries from the set of first 10 primes,

is singular, is equal to :

,d ;kn`PN;k pqus x, 2 × 2 ds vkO;wg] ftlds lHkh vo;o izFke 10 vHkkT; la[;kvksa ds leqPPk; esa ls gSa] ds

vO;qRØe.kh; gksus dh izkf;drk gS :

(1) 4

133

10
(2) 3

18

10
(3) 3

19

10
(4) 4

271

10

Ans. Official Answer NTA (3)

Sol.
a b

A
c d

 
  
 

 a,b,c  {2, 3, 5, 7, 11, 13, 17, 19, 23, 29}

Total no. of possible cases fro matrix A = 104 = n

When |A| = 0  singular matrix

 ad – bc = 0

Case -1 a = b and c = d i.e. only two prime no. used 10 × 9 × 2

a  c

Case - 2 a = b = c =  d ie only one prime is used 10

Total cases for |A| = 0  10 × 9 + 10 × 10 = 10 × 19 = m

Probability that matrix A is singular =  4 3

m 10 19 19

n 10 10


 

Question ID : 101762

Differential Equation

2. Let the solution curve of the differential equation 2 2dy
x y y 16x

dx
   , y(1) = 3 be y = y(x). Then y(2)

is equal to :

ekuk vody lehdj.k 2 2dy
x y y 16x

dx
   , y(1) = 3 dk gy oØ y = y(x) gSA rks y(2) dk eku gS :

(1) 15 (2) 11 (3) 13 (4) 17

Ans. Official Answer NTA (1)

Sol. 2 2dy
x y y 16x

dx
  
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2

2

dy y y
16

dx x x
   ..........(1)

Put in (1) 
y dy xd

x dx dx


    

2xd
16

dx


      

2

d dx

x16




 

integrate

 2ln 16 ln x ln c     

2 2y 16xy
cx

x x


 

2 2 2y y 16x cx   ...........(2)

given that x = 1 y = 3
3 + 5 = c  c = 8

from (2) 2 2 2y y 16x 8x  

put x = 2

then y = 15

Question ID : 101763

3D Geometry

3. If the mirror image of the point (2, 4, 7) in the plane 3x – y + 4z = 2 is (a, b, c), then 2a + b + 2c is equal

to :

;fn fcUnq (2, 4, 7) dk lery 3x – y + 4z = 2 esa niZ.k izfrfcac (a, b, c) gS, rks 2a + b + 2c cjkcj gS:

(1) 54 (2) 50 (3) –6 (4) –42

Ans. Official Answer NTA (3)

Sol. 3x – y +4z = 2

Normal

M

P(2,4,7)

Q(a,b,c)
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a 2 b 4 c 7
M , ,

2 2 2

   
 
 

lies on plane

3a – b + 4c = – 26 ...........(1)

drs of PQ a – 2, b – 4, c – 7

drs of normal plane 3, – 1, 4

a 2 b 4 c 7
k

3 1 4

  
  


(say)

a = 3k +2, b = 4 – k, c = 4k + 7

Put in (1)

13k = – 28 ............(2)

Now 2a + b + 2c = 13k + 22 = – 28 + 22 = – 6 Ans.

Question ID : 101764

Definite Integration

4. Let f : R  R be a function by :

ekuk ,d Qyu f : R  R

 

 

 

3

t x

2

max t 3t ; x 2

x 2x 6 ; 2 x 3
f x

x 3 9 ; 3 x 5

2x 1 ; x 5


  

    


 
   


  


where [t] is the greatest integer less than or equal to t. Let m be the number of points where f is not

differentiable and  
2

2

I f x dx


  . Then the ordered pair (m, I) is equal to :

}kjk ifjHkkf”kr gSa] tgk¡ [t] egÙke iw.kkZad  t gSA ekuk m mu fcUnqvksa dh la[;k gSa] tgk¡ f vodyuh; ugha gSa rFkk

 
2

2

I f x dx


  gSA rks Øfer ;qXe  (m, I) cjkcj gS :

(1) 
27

3,
4

 
 
 

(2) 
23

3,
4

 
 
 

(3) 
27

4,
4

 
 
 

(4) 
23

4,
4

 
 
 

Ans. Official Answer NTA (3)

Sol. max {t3 – 3t}; x  2
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t  x

g(t) = t3 – 3t  g’(t) = 3 (t2 –1)

–2

2

O

1

2–1

3

3

clearly 

3

2

x 1x 3x

2 1 x 2

2 x 3x 2x 6

f (x) 9 3 x 4

10 4 x 5

11 x 5

2x 1 x 5

  
   
   


 
  





 

Non diff. at x = 2, 3, 4, 5

m = 4

 
2 1 2

3

2 2 1
I f (x)dx x 3x dx 2dx



  
     
27

4


Ans. 
27

4,
4

 
 
 

Question ID : 101765

Vectors

5. Let ˆ ˆ ˆa i 3j k   


, ˆ ˆ ˆb 3i j 4k  


 and ˆ ˆ ˆc i 2 j 2k  


 where ,  R, be three vectors. If the projection

of a


 on c


 is 
10

3
 and ˆ ˆ ˆb c 6i 10 j 7k    

 
, then the value of  +  is equal to :

ekuk rhu lfn”k ˆ ˆ ˆa i 3j k   


, ˆ ˆ ˆb 3i j 4k  


 rFkk ˆ ˆ ˆc i 2 j 2k  


 gSa] tgk¡ ,  R gSaA ;fn a


 dk c


  ij

iz{ksi 
10

3
 gS rFkk  ˆ ˆ ˆb c 6i 10 j 7k    

  gS, rks  +  dk eku cjkcj gS :

(1) 3 (2) 4 (3) 5 (4) 6
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Ans. Official Answer NTA (1)

Sol. ˆ ˆ ˆa i 3j k   


, ˆ ˆ ˆb 3i j 4k  


  ,  R

ˆ ˆ ˆc i 2 j 2k  


Projection of a


 on c


 = 
a.c 10

| c | 3


 



 + 6 + 2 = 10

     
i j k

b c 3 4 i 2 8 j 4 6 k 6 6i 10j 7k

1 2 2

            



 

2 8 6   

 = 1



Question ID : 101766

Area Under Curve

6. The area enclosed by y2 = 8x and y = 2x  that lies outside the triangle formed by y 2x , x = 1,

y 2 2 , is equal to :

oØksa  y2 = 8x rFkk y = 2x  ls f?kjs rFkk js[kkvksa y 2x , x = 1, y 2 2 ls cus f=Hkqt ds ckgj ds {ks= dk {ks=Qy

gS :

(1) 
6 2

6


(2) 

1 2

6


(3) 

3 2

6


(4) 

5 2

6

Ans. Official Answer NTA (3)

Sol.

x = 1

1, 2 2
2, 2 2

4,4 2

1, 2

y 2x

y 2 2
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Area of triangle 
1 1

2 1
2 2

   

req. area  
4

0

1
2 2 x 2x dx

2
  

4

3/2 2

0

x x 1
2 2 2

3 2 2
2

 
 

   
 
 

3/24 2(4) 16 2 1

3 2 2
  

32 2 16 2 2

3 2


 

64 2 51 2 13 2

6 6


   Ans.

Question ID : 101767

Determinant

7. If the system of linear equations

2x + y – z = 7

x – 3y + 2z = 1

x + 4y + z = k, where , k  R

has infinitely many solutions, then  + k is equal to :

;fn jSf[kd lehdj.k fudk;

2x + y – z = 7

x – 3y + 2z = 1

x + 4y + z = k, tgk¡ , k  R

gSa] ds vuar gy gSa] rks  + k cjkcj gS :

(1) –3 (2) 3 (3) 6 (4) 9

Ans. Official Answer NTA (2)

Sol. System of equation 2x + y – z = 7

x – 3y + 2z = 1

x + 4y + z = k
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for infinitely many 

2 1 1

1 3 2 0 3

1 4



       



y

2 7 1

1 1 2 0 k 6

1 k 3



    



 + k = 3 Ans.

Question ID : 101768

Quadratic Equation

8. Let  and  be the roots of the equation x2 + (2i – 1) = 0. Then, the value of |8 + 8| is equal to :

ekuk lehdj.k x2 + (2i – 1) = 0 ds ewy rFkk  gSaA rks  |8 + 8| dk eku cjkcj gS :

(1) 50 (2) 250 (3) 1250 (4) 1500

Ans. Official Answer NTA (1)

Sol. , are the roots of equation

x2 + 2i – 1 = 0

22i 1 1 2i       

2| | 5     4 85 25   

Similarly 8 25 

8 8 50  

Question ID : 101769

Mathematical Reasoning

9. Let   , , ,     be such that     p q p q q     is a tautology. Then  is equal to :

ekuk   , , ,     bl izdkj gS fd     p q p q q     ,d iqu:fDr gSA  cjkcj gS :

(1)  (2)  (3)  (4) 

Ans. Official Answer NTA (3)

Sol.

P          q       P  q        (P q) q       P q    
T         T          
T         F               T
F         T          T                  T                     F             T
F         F          F                  T                     F             T

   
T                  T                     T             T
T                  F                     F        

   p q p q q   

is equal to 
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Question ID : 101770

Matrices

10. Let ijA a     be a square matrix of order 3 such that j i
ija 2  , for all i, j = 1, 2, 3. Then, the matrix

A2 + A3 + ......... +A10 is equal to :

ekuk dksfV 3 dk ,d oxZ vkO;wg ijA a     gS] ftleas j i
ija 2   ]  i, j = 1, 2, 3 gS aA rks vkO;wg

A2 + A3 + ......... +A10  cjkcj gS :

(1) 

103 3
A

2

 
 
 

(2) 

103 1
A

2

 
 
 

(3) 

103 1
A

2

 
 
 

(4) 

103 3
A

2

 
 
 

Ans. Official Answer NTA (1)

Sol.

1 2 4
4 8 16

1 1
A 1 2 2 4 8

2 4
1 2 4

1 1
1

4 2

 
 

  
      
    

 
 

2

1 2 4
4 8 16 4 8 16 48 96 192

1 1 1
A 2 4 8 2 9 8 24 98 96 3 1 2

16 16 2
1 2 4 1 2 4 12 24 48

1 1
1

4 2

 
 

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

 
 

A2 = 3A

A3 = A.A2 = A(3A) = 3A2 = 33A = 32A

A4 = 33A +..........+ A10=39A

A2 +..........+A10 = (3 + 32 +.........+39)  = 
93 1

3. A
2



103 3
A

2




Question ID : 101771

Set & Relations

11. Let a set 1 2 kA A A ......... A    , where i jA A    for i  j, 1  i, j  k. Define the relation R from

A to A by R = {(x, y) : y  A
i
 if and only if x  A

i
, 1  i  k}. Then, R is :
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(1) reflexive, symmetric but not transitive

(2) reflexive, transitive but not symmetric

(3) reflexive but not symmetric and transitive

(4) an equivalence relation

ekuk ,d leqPp; 1 2 kA A A ......... A    gSaA tgk¡ i jA A    , i  j, 1  i, j  k gSA A  ls esa laca/k R,

R = {(x, y) : y  A
i
 ;fn vkSj dsoy ;fn x  A

i
, 1  i  k} :

(1) LorqY; rFkk lefer gS ijUrq laØked ugha gS

(2) LorqY; rFkk laØked gS ijUrq lefer ugha gS

(3) LorqY; gS ijUrq lefer rFkk laØked ugha gS

(4) ,d rqY;rk laca/k gS

Ans. Official Answer NTA (4)

Sol. 1 2 3 kA A A A A ___ A   

i iA A i j   

R : R  A         j1 i j k 

1.   R x, x x A    R is an equivdence relation

2. Symmetric if possible let  x, y R x, y A  ;

iy A   iff x  AA
i
  l  i  k

f ix A   iff y  AA
i
  1  i  k

 y, x R 

   x, y R y, x x, y A  

R is symmetric

3. Transitive if possible let     ix, y , y, z R x, y, z A 

 x, y R   and  y, z R

iy A   iff i ix A  and iz A  iff f iy A

i ix A   iff i iy A  and iz A  iff f iy A
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iZ A  iff ix A

 x, z R 

      ix, y , y,z R x,z R x, y, z A    

R is transitive
Hence R is an equivalence redation

Question ID : 101772

Sequence & progression

12. Let  n n 0
a




 be a sequence such that a

0
 = a

1
 = 0 and a

n + 2
 = 2a

n + 1
 –a

n
 + 1 for all n  0. Then, 

n
n

n 2

a

7




  is equal

to :

ekuk  n n 0
a




 ,d vuqØe gS ftlesa a

0
 = a

1
 = 0 gSa rFkk lHkh n  0 ds fy,  a

n + 2
 = 2a

n + 1
 –a

n
 + 1 gSaA rks  

n
n

n 2

a

7






cjkcj gSa :

(1) 
6

343
(2) 

7

216
(3) 

8

343
(4) 

49

216

Ans. Official Answer NTA (2)

Sol. a
0
 = a

1
 = 0

a
n+2

 = 2a
n+1

 – a
n
 +1

a
2
 = 2a

1
 – a

0
 + 1 = 1

a
3
 = 2a

2
 – a

1
 + 1 = 2 + 1 = 3

a
4
 = 2a

3
 – a

2
 + 1 = 6

a
5
 = 2a

4
 – a

3
 + 1 = 10

n
n

n 2

a
S

7








2 3 4 5

1 3 6 10
S

7 7 7 7
     + .............(1)

3 4 5

1 1 3 4
S

7 7 7 7
    + ................(2)

(1)-(2)

2 3 4 5

6 1 2 3 4
S

7 7 7 7 7
     + ..............(3)

2 3 4 5

6 1 2 3
S

7 7 7 7
    + ...............(4)

(3)-(4)
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2 3 4

6 1 1 1 1
S 1

7 7 7 7 7


 
    

 
+..........

2

1 1
36S 1

7 7
     +.........

1 1 7
S .

1 36 2161
7

  


Ans.

Question ID : 101773

Straight Line

13. The distance between the two points A and A’ which lie on y = 2 such that both the line segments AB and

A’ B (where B is the point (2, 3)) subtent angle 
4


 at the origin, is equal to :

ekuk js[kk y = 2 ij nks fcUnq A rFkk A’ bl izdkj gSa fd nksuksa js[kk [kaM AB rFkk A’ B  (tgk¡ B, fcUnq (2, 3) gS), ewy fcUnq

ij 
4


 dk dks.k cukrs gSaA rks fcUnqvkssa A  rFkk A’ ds chp dh nwjh gS :

(1) 10 (2) 
48

5
(3) 

52

5
(4) 3

Ans. Official Answer NTA (3)

Sol.

B(2,3)

A(x ,2)1

y = 2

(0,0)

A'(x , 2)2



4




4




1

3 2
tan , tan

4 2 x

 
    

 

1
1

1

2
1

x 3
x 10

2 21
x



  



And
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2

3
tan

4 2

2
tan

x

  
   

  

  


 solving

2

2
x

5
  

AA1 = |x
2
 – x

1 
|  =

52

5

Question ID : 101774

Maxima & Minima

14. A wire of length 22 m is to be cut into two pieces. One of the pieces is to be made into a square and the

other into an equilateral triangle. Then, the length of the side of the equilateral triangle, so that the

combined area of the square and the equilateral triangle is minimum, is :

,d 22 eh- yacs rkj dks nks VqdM+ksa esa foHkDr fd;k tkuk gSA ,d VqdM+s ls ,d oxZ rFkk nwljs ls ,d leckgq f=Hkqt cuk;k

tkuk gSA leckgq f=Hkqt dh Hkqtk dh yackbZ] ftlds fy, oxZ rFkk leckgq f=Hkqt dk lfEefyr {ks=Qy U;wure gks] gS

:

(1) 
22

9 4 3
(2) 

66

9 4 3
(3) 

22

4 9 3
(4) 

66

4 9 3

Ans. Official Answer NTA (2)

Sol. Let x be the length out from a wire of length 22 m.

and made of wire an equilateral  whose side is b.

3b = x and remaining length = 22 – x

x
b

3


Let a be the side of square

4a = 22 – x 
22 x

a
4




A = combined area of the square and equilateral .

2 23
b a

4
 
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   
2 22

2 222 x 223 x 3 1 44x
x x

4 9 16 36 16 16 16


     

23 1 11 484
A x x

36 16 4 16

 
     
 

A
min

 at  

11

4x
3 1

2
36 16


 

 
 

 
x 1 11.4.4.9

b .
3 3 4.2 4 3 9

 


66
b

9 4 3




Question ID : 101775

ITF

15. The domain of the function 

1

2
1

1
2sin

4x 1
cos





  
    
 

 
 

 is :

Qyu 

1

2
1

1
2sin

4x 1
cos





  
    
 

 
 

 dk izkar gS :

(1) 
1 1

R ,
2 2

 
  
 

(2) (–, –1]  [1, ) {0}

(3)  
1 1

, , 0
2 2

   
      

   
(4)  

1 1
, , 0

2 2

   
     

   

Ans. Official Answer NTA (4)
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Sol. For domain 

1

2
1

1
2sin

4x 1
cos





  
    
 

 
 

1

2

1
2sin

4x 1
1 1

  
 

    


1

2

1
sin

2 4x 1 2
  

    
 

2

1
1 1

4x 1
   



2

1
1

4x 1
 


 and 2

1
1

4x 1
 



2

2

4x 1 1
0

4x 1

 
 


 and    

2x
0

2x 1 2x 1


 

  
   

2x 1 2x 1
0

2x 1 2x 1

 
 

 
 and   

2x

2x 1 2x 1


 

+– –+

01

2
 1

2

+–+ +–

1

2

 1

2

 1

2

1

2

1 1
x , , {0}

2 2

   
      
   
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Question ID : 101776

Binomial Theorem

16. If the constant term in the expansion of 

10

3 2

5

5
3x 2x

x

 
  

 
 is 2k . l, where l is an odd integer, then the

value of k is equal to :

;fn 

10

3 2

5

5
3x 2x

x

 
  

 
 ds izlkj esa vpj in 2k . l gS] tgk¡ l ,d fo’ke iw.kkZad gS] rks k dk eku cjkcj gS :

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

Ans. Official Answer NTA (4)

Sol.

10

2 2

5

5
3x 2x

x

 
  

 
 its constant term is 2k.l

its general term    
3

1 2

r
r r3 2

2
1 2 3

10! 5
3x 2x

r !r !r ! x

 
   

 

where r
1
 + r

2
 + r

3
 = 10

  2 1 2 31 2
r 3r 2r 5rr r

1 2 3

10!
3 2 5 x

r !r !r !
  

for constant term = 3r
1
 + 2r

2
 – 5r

3
 = 0

31 2 rr rk
1 2 3

1 2 3

10!
.2 3 ( 2) .5 r 1, r 8 r 1

r !r !r !
       r

2
 = even

= 10.9.3.5.28

l. 2k = 52.33.29             r
1
 = 5r

3
 = 0  r

2
 = 10

l. 2k = 52 . 33  . 29                 r
1
 = r

3
 = 0   r

2
 = 10

           l. 2k = 1.210

k = 9  Ans.           k = 10

Question ID : 101777

Definite Integration

17.
5

0

x
cos x dx

2

   
       

  where [t] denotes greatest integer less than or equal to t, is equal to :

5

0

x
cos x dx

2

   
       

  tgk¡ [t] egÙke iw.kkZaad  t gS] cjkcj gS :

(1) – 3 (2) – 2 (3) 2 (4) 0

Ans. Official Answer NTA (4)
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Sol.
5

0

x
cos x dx

2

   
       

  = 
2

0

x
cos x dx

2

   
       



4

2

x
cos x dx

2

   
        


5

4

x
cos . dx

2

   
        


   
4 52

0 2 4

sin x 1 sin x 2sin x      
   

    

= 0

Question ID : 101778

Ellipse

18. Let PQ be a focal chord of the parabola y2 = 4x such that it subtends an angle of 
2


 at the point (3, 0). Let

the line segment PQ be also a focal chord of the ellipse 
2 2

2 2

2 2

x y
E : 1,a b

a b
   . If e is the eccentricity of

the ellipse E, then the value of 2

1

e
 is equal to :

ekuk ijoy; y2 = 4x dh ,d ukHkh; thok PQ, fcanq (3, 0) ij 
2


 dks.k cukrh gS ekuk js[kk[k.M PQ, nh?kZo`Ùk

2 2
2 2

2 2

x y
E : 1,a b

a b
   , dh Hkh ,d ukHkh; thok gSA ;fn nh?kZo`Ùk E dh mÙkdsUnzrk e gS] rks 2

1

e
 dk eku cjkcj gS :

(1) 1 2 (2) 3 2 2 (3) 1 2 3 (4) 4 5 3

Ans. Official Answer NTA (2)
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Sol.

S R
(3,0)(1,0)

P(at, 2at) = (t, 2t) 2 2

(0, 0)

2

1 2
Q ,

t t

 
 
 

M
PR

. M
QR

 =  – 1

2

2

2
0

2t 0 t. 1
1t 3 3
t





 

 

  

2

2 2

4t
1

t 3 1 3t


 

t = + 1

P(1, 2) Q (1, – 2)

PQ also focal chord of ellipse 
2 2

2 2

x y
1

a b
   (a > b)

2 2

1 4
1

a b
   , ae = 1

 2 2 2

1 4
1

a a 1 e
 



2 2

1 4 1

1 1 e e
 


 e4 – 6e2 – 1 = 0

2

1
3 2 2

e
  

Question ID : 101779

Circle

19. Let the tangent to the circle C
1
 : x2 + y2 = 2 at the point M(–1, 1) intersect the circle

C
2
 : (x – 3)2 + (y – 2)2 = 5, at two distinct points A and B. If the tangents to C

2
 at the points A and B

intersect at N, then the area of the triangle ANB is equal to :
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ekuk o`Ùk C
1
 : x2 + y2 = 2 ds fcanq M(–1, 1) ij Li”kZ js[kk o`Ùk C

2
 : (x – 3)2 + (y – 2)2 = 5 dks nks fHkUu fcUnqvksas A rFkk

B ij dkVrh gSA ;fn fcUnqvksa A rFkk B ij o`Ùk C
2
 dh Li”kZ js[kk,¡ fcUnq N ij feyrh gSa] rks f=Hkqt ANB dk {ks=Qy

cjkcj gS :

(1) 
1

2
(2) 

2

3
(3) 

1

6
(4) 

5

3

Ans. Official Answer NTA (3)

Sol. Tangent at M ( – 1, 1) of circle 2 2
1C : x y 2 

is – x + y = 2

    y – 2 = x ....................(1)

This tangent intersect circle (x – 3)2 + x2 = 5

2x2 – 6x + 4 = 0

x2 – 3x + 2 = 0

x = 1, 2

A (1, 3)  B(2, 4)

Let (h, k) AB is chord of contact of circle

(x–3)2 + (y – 2)2 = 5

                              2 2x y 6x 4y 8 0     

COC hx + ky – 3(x + 4) – 2 (y + k) + 8 = 0

(h – 3)x + (k –2)y – 3h – 2k + 8 = 0 ............(2)

from (1) and (2) 
h 3 k 2 3h 2k 8

1 1 2

   
 



 
4 11

h, k ,
3 3

 
  
 

Area of NAB 

1 3 1
1 1

2 4 1
2 6

4 11
1

3 3

    Units
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Question ID : 101780

Statistics

20. Let the mean and the variance of 5 observations x
1
, x

2
, x

3
, x

4
, x

5
 be 

24

5
 and 

194

25
 respectively. If the

mean and variance of the first 4 observation are 
7

2
 and a respectively, the (4a + x

5
) is equal to :

ekuk 5 izs{k.kksa x
1
, x

2
, x

3
, x

4
, x

5
 ds ek/; rFkk izlj.k Øe”k%  

24

5
 rFkk 

194

25
 gSaA ;fn izFke 4 izs{k.kksa ds ek/; rFkk izlj.k

Øe”k% 
7

2
 rFkk a gSa] rks (4a + x

5
) cjkcj gS :

(1) 13 (2) 15 (3) 17 (4) 18

Ans. Official Answer NTA (2)

Sol. Mean 1 2 3 4 5
1 2 3 4 5

x x x x x 24
x x x x x 24

5 5

   
       

1 2 3 4x x x x 7

4 2

  
 

1 2 3 4x x x x 14              x
5
 = 10

5
2

21
i 1

x
24 194

5 5 25
  

  
 



5
2 2 2 2 2
i 1 2 3 4

i 1

x 154 x x x x 154 100 54


       

4
2

21
i 1

x
7

a
4 2

  
  
 



5
a

4
 

x
5
 + 4a = 10 + 5 = 15
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SECTION – B

Question ID : 101781

Complex number

21. Let     S z C :| z 2 | 1,z 1 i z 1 i 2        . Let |z – 4i| attains minimum and maximum values,

respectively, at 1z S  and 2z S . If  2 2
1 25 | z | | z | 5    , where  and  are integers, then the

value of  +  is equal to __________.

ekuk     S z C :| z 2 | 1,z 1 i z 1 i 2         gSA ekuk |z – 4i| ds fuEure rFkk mPpre eku Øe”k% 1z S

rFkk 2z S  ij izkIr gksrs gSaA ;fn  2 2
1 25 | z | | z | 5     gS] tgk¡  rFkk iw.kkZad gSa] rks  + dk eku cjkcj

gS ____________

Ans. Official Answer NTA (26)

Sol.     S z C :| z 2 | 1,z 1 i z 1 i 2       

S represent shaded region

y

(0,4)P
B

x x

y'

(2, 1)

(3, 0)A(2,0)(1, 0)

z1

z2
 Q

(0,0)
C

S represents the shaded region shown in the diagram.
Clearly z

1
 will be the point of intersection PA and circle.

PA : 2x + y = 4
equation of circle (x – 2)2 +y2 = 1

on solving we get 1

1 2
z 2 i

5 5

 
   
 

2
1

4 5
| z | 5

5
 

z
2
 will will be either B or C

PB 17  and PC 13

Hence z
2
 = 1
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 2 2
1 25 | z | | z | 30 4 5  

Clearly  = 30 and  = – 4  = 26

Question ID : 101782

Differential Equation

22. Let y = y(x) be the solution of the differential equation  1tan 2 cot 2x

4

dy 2y
xe

dx 2cos x cos 2x



 


, 0 x
2


 

with 
2

y
4 32

  
 

 
. If 

 1
2

tany e
3 18

   
 

 
, then the value of 32 is equal to ________.

ekuk vody lehdj.k  1tan 2 cot 2x

4

dy 2y
xe

dx 2cos x cos 2x



 


, 0 x
2


  , 

2

y
4 32

  
 

 
 dk gy y = y(x) gSA

;fn 
 1

2
tany e

3 18

   
 

 
 gS, rks 32 dk eku cjkcj gS _____________

Ans. Official Answer NTA (2)

Sol.  1tan 2 cot 2x

4

dy 2y
xe

dx 2cos x cos 2x



 


, 0 x
2


 

 1tan 2 cot 2x

2

dy 2 2y
xe

dx 1 cos 2x

 
 


..............(1)

2
1

2 21 cos 2x

2 2 tan2x2 2sec 2xdx tandx
2tan 2x 2I.F. e e e





 
 
 

 
  

Solution of (1)

 
2

1 1 1tan x 1tan tan 2 cot 2x tan
2 2 cot 2xy.e x.e dx

  
   
     
    

2
1 tan x 2tan

2 2
x

y.e e c
2

  
  

   

2

y c 0
4 32

  
   

 


 

1

1

2
tan

3tan
2 2

tany e e
3 18 18





 
 

  
        

  
 
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 1 13
tan tan

2 2

 
 

       
 

22
3 2

3
       Ans.

Question ID : 101783

3D Geometry

23. Let d be the distance between the foot of perpendiculars of the points P(1, 2, –1) and Q(2, –1, 3) on the

plane –x + y + z = 1. Then d2 is equal to _________.

ekuk fcUnqvksa P(1, 2, –1) rFkk Q(2, –1, 3) ls lery –x + y + z = 1 ij Mkys x, yacksa ds iknksa ds chp dh nwjh d gS]

rks d2 cjkcj gS ____________

Ans. Official Answer NTA (26)

Sol.
M  (x , y ,z )2 2 2

P(x , y ,z )11 1

Q (2, –1, 3)

ax + by +cz + d =0

N  (x , y ,z )3 3 3

for 2 1 2 1 2 1 1 1 1
2 2 2

x x y y z z ax by cz d
M

a b c a b c

     
   

 

P(1, 2, –1)

2 2 2x 1 y 2 z 1 1 2 1 1 1
M

1 1 1 3 3

      
      

 

plane x –y – z + 1 = 0

 2 2 2

2 7 2
M x y z , ,

3 3 3

 
  

 

Q (2, – 1, 3)

N  foot of   3 3 3N x , y , z  when 
3 3 3x 2 y 1 z 3 1

1 1 1 3

  
   

 

5 2 10
N , ,

3 3 3

 
 
 

2 2 2MN d 1 3 4 26    

d2 = 26
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Question ID : 101784

Trigonometric Equation

24. The number of elements in the set S = { [–4, 4] : 3 cos22 + 6 cos 2 – 10 cos2 + 5 =0} is _________.

leqPp; S = { [–4, 4] : 3 cos22 + 6 cos 2 – 10 cos2 + 5 =0} esa vo;oksa dh la[;k _____________

Ans. Official Answer NTA (32)

Sol.   2 2S 4 ,4 : 3cos 2 6cos 2 10cos 5 0        

 23cos 2 6cos 2 5 1 cos 2 5 0     

 cos2 3cos2 1 0  

16 sol.  
1

cos 2 0 4 ,4 , cos 2
3


         16 sol.

4

2

4

 5

4



Total No. of elements in S = 32

Question ID : 101785

Trigonometric Equation

25. The number of solutions of the equation 22 cos 2 0    in R is equal to __________.

R esa 22 cos 2 0    ds gyksa dh la[;k gS ____________

Ans. Official Answer NTA (1)

Sol. 22 cos 2 0  

1 cos 2
2 2

2

 
 

4 2 2 1 cos 2   

No. of sol. = No. of intersection parts of y = cos 2 and y 4 2 2 1  



Question Paper With Text Solution (Mathematics)
JEE Main June 2022 | 29 June  Shift-1

Page No. 25

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

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

4



5

4

4



2



0,2 2 1

y 4 2 1  

No. of sol. = 1

Question ID : 101786

ITF

26.  1 1 11 1
50 tan 3tan 2cos 4 2 tan tan 2 2

2 25

        
      

     
 is equal to ____________.

 1 1 11 1
50 tan 3tan 2cos 4 2 tan tan 2 2

2 25

        
      

     
 dk eku cjkcj gS ____________

Ans. Official Answer NTA (29)

Sol.  1 1 11 1
50 tan 3tan 2cos 4 2 tan tan 2 2

2 25

        
      

     

1 1 11 1 1
50 tan tan 2 tan 2 tan (2) 4 2

2 2 2

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

      

1 1
50 tan tan 4

2
  

    
  

= 25 + 4
= 29

Question ID : 101787

Function

27. Let c, k  R. If f(x) = (c + 1)x2 + (1 – c2)x + 2k and f(x + y) =f(x) + f(y) – xy, for all x, y  R, then the

value of |2(f(1) + f(2) + f(3) + ........ + f(20))| is equal to ____________.

ekuk c, k  R gSaA ;fn lHkh x, y  R ds fy, f(x) = (c + 1)x2 + (1 – c2)x + 2k rFkk f(x + y) =f(x) + f(y) – xy,

gSa] rks |2(f(1) + f(2) + f(3) + ........ + f(20))| dk eku cjkcj gS ______________

Ans. Official Answer NTA (3395)

Sol. f(x) is a polynomial
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s.t.    2 2f (x) c 1 x 1 c x 2k     .........(i)

and f (x y) f (x) f (y) xy x, y R     ........(ii)

put x =y = 0 in (2)
f(0) = 0  from (1)        k = 0
put x = y
2f(x) – f(2x) = x2

       2 2 2 2 22 c 1 x 2 1 c x c 1 4x 1 c 2x x       

Compair coefficient of x2      – 2(1 + c) = 1

3
C

2




from (1) 2 5
2f (x) x x

2
  

 
    20 21 41 20 215

2 f (1) f (2) .... f (20) 3395
6 2 2

 
      

 

Question ID : 101788

Hyperbola

28. Let 
2 2

2 2

x y
H : 1

a b
  , a > 0, b > 0, be a hyperbola such that the sum of lengths of the transverse and the

conjugate axes is  4 2 2 14 . If the eccentricity H is 11

2
, then the value of a2 + b2 is equal to

___________.

ekuk vfrijoy; 
2 2

2 2

x y
H : 1

a b
  , a > 0, b > 0, ds fy, vuqizLFk rFkk la;qXeh v{kksa dh yackbZ;ksa dk ;ksx  4 2 2 14

gSa ;fn H dh mRdsUnzrk 11

2
 gS] rks a2 + b2 dk eku cjkcj gS ____________

Ans. Official Answer NTA (88)

Sol.  
2 2

2 2

x y
2a 2b 4 2 2 14 H : 1,a 0, b 0

a b
      

a b 4 2 2 14   ...........(1)
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2
2

2

b 11
e 1

a 4
  

2

2

b 7

a 4


b 7

a 2


a 2 a b 2 7 a b a b

b a b7 2 7 2 7 2 7

   
    

   

 a b 2 2 2 7  

b a 2 14 4 2  

2 b 4 1 4 b 2 1 4  

2 2a b 32 56 88    

Question ID : 101789

Vectors

29. Let  1
ˆ ˆ ˆP : r. 2i j 3k 4  


 be a plane. Let P

2
 be another plane which passes through the points (2, –3, 2),

(2, –2, –3) and (1, –4, 2). If the direction ratios of the line of intersection of P
1
 and P

2
 be 16, , , then

the value of  +  is equal to ____________.

ekuk ,d lery  1
ˆ ˆ ˆP : r. 2i j 3k 4  


 gSA ekuk P

2
 ,d vU; lery gS tks fcUnqvksa (2, –3, 2), (2, –2, –3) rFkk

(1, –4, 2) ls gksdj tkrk gSA ;fn P
1
 rFkk P

2
 dh izfrPNsnu js[kk ds fnd~ vuqikr 16, ,  gSa] rks  +  dk eku cjkcj

gS ____________

Ans. Official Answer NTA (28)

Sol.  1
ˆ ˆ ˆP : r. 2i j 3k 4  


  1n 2i j 3k   


P
2
 : 

. A . C

. B

2n

A (2, –3, 2), B (2, –2, –3), C (1, –4, 2)

2

i j k

n AB AC 0 1 5 5i 5j k(1)

1 1 0

        

 


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direction vector of line of intersection of planes P
1
 and P

2

1 2

i j k

n n 2 1 3 16i 13j 15k

5 5 1

     



 

drs 16, , 16,13,15 28         Ans.

Question ID : 101790

P & C

30. Let b
1
b

2
b

3
b

4
 be a 4-element permutation with b

i
  {1, 2, 3, ........, 100} for 1  i  4 and b

i
  b

j
 for i  j,

such that either b
1
, b

2
, b

3
 are consecutive integers or b

2
, b

3
, b

4
 are consecutive integers. Then the number

of such permutations b
1
b

2
b

3
b

4
 is equal to ___________.

ekuk b
i
  {1, 2, 3, ........, 100}, 1  i  4 rFkk b

i
  b

j
, i  j ds lkFk ,d 4-vo;o Øep; b

1
b

2
b

3
b

4
 bl izdkj gS fd;k

rks b
1
, b

2
, b

3
 Øekxr iw.kkZad gSa ;k b

2
, b

3
, b

4
 Øekxr iw.kkZad gSaA rks bl izdkj ds Øep;ksa b

1
b

2
b

3
b

4
 dh la[;k gS

____________

Ans. Official Answer NTA (18915)

Sol. There are 98 sets of three consecutive integer.

i.e.  123    234 98.99.100

           (1)        (2)              (98)

and 97 sets of four consecutive integers.

i.e. 1234   1235   ............. 97.98.99.100
       (1)        (2)                           (97)

Using principle of inclusion and exclution,

Number of permutation of b
1
b

2
b

3
b

4
 = No. of permutation

      b
1
b

2
b

3 
are consecutive = 97 × 98

       No. of permutation

       when b
2
b

3
b

4
 are consecutive = 97 × 98

       No. of permutation when

      b
1
b

2
b

3
b

4
 are consective

    97 98 97 98 97    

    = 97 (195) = 18915 Ans.


