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SECTION – A

Question ID : 154771545261

Function

1. Let    
x 3 1

S x 6,3 2,2 : 0
x 2

   
      

  
 and T = {x  Z : x2 – 7 |x| + 9  0}. Then the number of

elements in S  T is :

ekuk    
x 3 1

S x 6,3 2,2 : 0
x 2

   
      

  
 rFkk T = {x  Z : x2 – 7 |x| + 9  0} gSaA rks S  T esa vo;oksa

dh la[;k gS :

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

Ans. Official Answer NTA (4)

Sol. S T = {–5, – 4, 3}

Question ID : 154771545261

Quadratic Equation

2. Let ,  be the roots of the equation 2x 2x 6 0    and 
2 2

1 1
1, 1 

 
 be the roots of the equation x2

+ ax + b = 0. Then the roots of the equation x2 – (a + b – 2)x + (a + b + 2) =  0 are :

(1) non-real complex numbers (2) real and both negative

(3) real and both positive (4) real and exactly one of them is positive

ekuk lehdj.k 2x 2x 6 0   ds ewy ,  gSa rFkk lehdj.k x2 + ax + b = 0 ds ewy 
2 2

1 1
1, 1 

 
 gSaA rks

lehdj.k x2 – (a + b – 2)x + (a + b + 2) = 0 ds ewy:

(1) vokLrfod lfEeJ la[;k,sa gS (2) okLrfod rFkk nksuksa _.kkRed gSa

(3) okLrfod rFkk nksuksa /kukRed gSa (4) okLrfod rFkk mudsa ls Bhd ,d /kukRed gS

Ans. Official Answer NTA (2)

Sol. 2 2

1 1
a 2

  
 

2 2 2 2

1 1 1
b 1   
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2

1 1 5
a b 1 1

6 6
      



2 5 5
x 2 x 2 0

6 6

   
        
   

6x2 + 17x + 7 = 0

7 1
x , x

3 2
     are the roots

Both roots are real and negative.

Question ID : 154771545263

Matrices

3. Let A and B be any two 3 × 3 symmetric and skew symmetric matrices respectively. Then which of the

following is NOT true?

(1) A4 – B4 is a symmetric matrix (2) AB – BA is a symmetric matrix

(3) B5 – A5 is a skew-symmetric matrix (4) AB – BA is a skew-symmetric matrix

ekuk A rFkk B Øe'k% dksbZ Hkh nks 3 × 3 dh lefer rFkk fo"ke lefer vkO;wg gSaA rks fuEu esa ls dkSulk lR;

ugha gS ?

(1) A4 – B4 ,d lefer vkO;wg gS (2) AB – BA ,d lefer vkO;wg gS

(3) B5 – A5 ,d fo"ke lefer vkO;wg gS (4) AB – BA ,d fo"ke lefer vkO;wg gS

Ans. Official Answer NTA (3)

Sol. Given that AT = A, BT = –B

(A) C = A4 – B4

CT = (A4 – B4) = (A4)T – (B4)T = A4 – B4 = C

(B) C = AB – BA

CT = (AB – BA)T = (AB)T – (BA)T

= BTAT –  ATBT = –BA + AB = C

(C) C = B5 – A5

CT = (B5 – A5)T = (B5)T – (A5)T = –B5 – A5

(D) C = AB + BA

CT = (AB + BA)T = (AB)T + (BA)T

= –BA – AB = – C

 Option C is not true.

Question ID : 154771545264

Function
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4. Let f(x) = ax2 + bx + c be such that f(1) = 3, f(–2) =  and f(3) = 4. If f(0) + f(1) + f(–2) + f(3) = 14, then 

is equal to :

ekuk  f(x) = ax2 + bx + c gS, ftlds fy, f(1) = 3, f(–2) =  rFkk f(3) = 4 gSaA ;fn  f(0) + f(1) + f(–2) + f(3) =

14 gS, rks  cjkcj gS :

(1) –4 (2) 
13

2
(3) 

23

2
(4) 4

Ans. Official Answer NTA (4)

Sol. f(0) + 3 +  + 4 = 14

 f(0) = 7 –  = c

f(1) = a + b + c = 3 .....(i)

f(3) = 9a + 3b + c = 4 .....(ii)

f(–2) = 4a – 2b + c = l .....(iii)

(ii) – (iii)

4
a b

4


   put in equation (i)

4
7 3

5


  

6 24; 4   

Question ID : 154771545265

Continuity & Differentiability

5. The function f : R  R defined by  
   2n

2n 1 2nn

cos 2 x x sin x 1
f x lim

1 x x

  


 
 is continuous for all x in :

 
   2n

2n 1 2nn

cos 2 x x sin x 1
f x lim

1 x x

  


 
 }kjk ifjHkkf"kr Qyu f : R  R fdl leqPPk; ds lHkh fcUnq x ij larr

gS :

(1) R – {–1} (2) R – {–1, 1} (3) R – {1} (4) R – {0}

Ans. Official Answer NTA (2)

Sol. n should be given as a naturel number.
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sin x 1
x 1

x 1

sin 2 1 x 1
f x

cos 2 x 1 x 1

sin x 1
x 1

x 1

 
 


   

 
   

 
 
 

f(x) is discontinuous at x = – 1 and x = 1

Question ID : 154771545266

Monotonocity

6. The function f(x) = xex(1 – x),x  R, is :

(1) increasing in 
1

,1
2

 
 
 

(2) decreasing in 
1

, 2
2

 
 
 

(3) increasing in 
1

1,
2

 
  
 

(4) decreasing in 
1 1

,
2 2

 
 
 

Qyu f(x) = xex(1 – x),x  R,  :

(1) 
1

,1
2

 
 
 

 esa o/kZeku gS (2)  
1

, 2
2

 
 
 

 esa áleku gS

(3)  
1

1,
2

 
  
 

 esa o/kZeku gS (4)  
1 1

,
2 2

 
 
 

 esa áleku gS

Ans. Official Answer NTA (1)

Sol. f(x) = x ex(1 – x)

f '(x) = –ex(1–x) (2x + 1) (x – 1)

f(x) is increasing in 
1

,1
2

 
 
 

Question ID : 154771545267

Maxima & Minima

7. The sum of the absolute maximum and absolute minimum values of the function

f(x) = tan–1 (sin x – cos x) in the interval [0, ] is :

varjky [0, ] esa] Qyu f(x) = tan–1 (sin x – cos x) ds fujis{k mPPkre rFkk fujis{k fuEu ekuksa dk ;ksx

gS :

(1) 0 (2) 
1 1

tan
42

  
 

 
(3) 

1 1
cos

43

  
 

 
(4) 

12
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Ans. Official Answer NTA (3)

Sol.    1f x tan sin x cos x 

 
 

2

cos x sin x
f ' x 0

sin x cos x 1


 

 

3
x

4


 

  1

3
x 0

4

f x tan 2
4 4






 


  

  

1

max

min

f x tan 2

f x
4

 


  
  

1sum tan 2
4

 
 

1 1
cos

43

 
 

Question ID : 154771545268

Methods of Differentiation

8. Let  x t 2 2 cot t sin 2t  and  y t 2 2 sin t sin 2t , t 0,
2

 
 
 

. Then 

2

2

2

dy
1

dx

d y

dx

 
  
   at t

4


  is equal

to :

ekuk  x t 2 2 cot t sin 2t  rFkk  y t 2 2 sin t sin 2t ] t 0,
2

 
 
 

 gSaA rks  

2

2

2

dy
1

dx

d y

dx

 
  
   ij t

4




cjkcj gS :

(1) 
2 2

3


(2) 

2

3
(3) 

1

3
(4) 

2

3



Ans. Official Answer NTA (4)
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Sol. x 2 2 cos t sin 2t

dx 2 2 cos3t

dt sin 2t


 y t 2 2 sin t sin 2t

dy 2 2 sin 3t

dt sin 2t


dy
tan 3t

dx


dy
1

dx
   at t

4




2
3

2

d y 3
sec 3t. sin 2t 3

dx 2 2
    at t

4




2

2

2

dy
1

1 1 2dx

d y 3 3

dx

 
       



Question ID : 154771545269

Definite Integration

9. Let  
 

x

n n0 2

1
I x dt

t 5



 , n = 1, 2, 3, ...... Then :

ekuk  
 

x

n n0 2

1
I x dt

t 5



 , n = 1, 2, 3, ..... gSA rks :

(1) '
6 5 550I 9I xI  (2) '

6 5 550I 11I xI 

(3) '
6 5 550I 9I I  (4) '

6 5 550I 11I I 

Ans. Official Answer NTA (1)

Sol.
 

 

x

n n20

dt
I x

t 5
 



Applying integral by parts

 
 

 
x

x
n 12 2

n n2 0

0

t
I x n t 5 .2t

t 5
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2x

n n n 12 20

x t
I x 2n dt

x 5 t 5


  
 

 
 

 
 

2x

n n n 12 20

t 5 5x
I x 2n dt

x 5 t 5


 
  

 

 
 

   n n n 1n2

x
I x 2n I x 10n I x

x 5
  



     
 

n 1 n n2

x
10n I x 1 2n I x

x 5
   



Put n = 5

Question ID : 154771545270

Area Under Curve

10. The area enclosed by the curve y = log
e
(x + e2), e

2
x log

y

 
  

 
 and x = log

e
2,

above the line y = 1 is :

js[kk y = 1 ds Åij oØksa  y = log
e
(x + e2), e

2
x log

y

 
  

 
 rFkk x = log

e
2 ls f?kjs {ks=k dk {ks=kQy gS :

(1) 2 + e – log
e
2 (2) 1 + e – log

e
2 (3) e – log

e
2 (4) 1 + log

e
2

Ans. Official Answer NTA (2)

Sol.

Required area is

 
2

0 n 2
2 x

0e e

n x e 1dx 2e 1dx 1 e n2



         


 

Question ID : 154771545271

Differential Equation

11. Let y = y(x) be the solution curve of the differential equation 

1

2

2

dy 1 x 1
y

dx x 1 x 1

 
   
  

, x > 1 passing through
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the point 
1

2,
3

 
  
 

. Then 7  y(8) is :

ekuk vody lehdj.k 

1

2

2

dy 1 x 1
y

dx x 1 x 1

 
   
  

, x > 1 dk gy oØ  y = y(x) fcUnq 1
2,

3

 
  
 

 ls gksdj tkrk

gSA rks 7  y(8) gksxk :

(1) 11 + 6 log
e
3 (2) 19 (3) 12 – 2 log

e
3 (4) 19 – 6 log

e
3

Ans. Official Answer NTA (4)

Sol.

1

2

2

dy 1 x 1
y

dx x 1 x 1

 
  
  

,

dy
Py Q

dx
 

1

2
Pdx x 1

I.F. e
x 1

  
   

 

1
1

2x 1 x 1
y dx

x 1 x 1

    
    

    

= x – 2 log
e
 |x + 1| + C

Curve passes through 
1

2,
3

 
 
 

e

5
C 2log 3

3
  

at x = 8,

  e7y 8 19 6log 3 

Question ID : 154771545272

Differential Equation

12. The differential equation of the family of circles passing through the points (0, 2) and (0, –2) is :

fcUnqvksa (0, 2) rFkk (0, –2) ls gksdj tkus okys o`Ùk dqy dk vody lehdj.k gS :

(1)  2 2dy
2xy x y 4 0

dx
    (2)  2 2dy

2xy x y 4 0
dx
   

(3)  2 2dy
2xy y x 4 0

dx
    (4)  2 2dy

2xy x y 4 0
dx
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Ans. Official Answer NTA (1)

Sol. Equation of circle passing through (0, –2) and (0, 2) is

   2 2x y 4 x 0, R     

Divided by x we get

 2 2x y 4
0

x

 
  

Differentiating with respect to x

2 2

2

dy
x 2x 2y. x y 4 .1

dx
0

x

          

 2 2dy
2xy. x y 4 0

dx
    

Question ID : 154771545273

Circle

13. Let the tangents at two points A and B on the circle x2 + y2 – 4x + 3 = 0 meet at origin O(0, 0). Then the area

of the triangle OAB is :

ekuk o`Ùk x2 + y2 – 4x + 3 = 0 ds nks fcUnqvksa A rFkk  B ij Li'kZ js[kk,¡ ewy fcUnq O(0, 0) ij feyrh gSaA rks f=kHkqt

OAB dk {ks=kQy gS :

(1) 
3 3

2
(2) 

3 3

4
(3) 

3

2 3
(4) 

3

4 3

Ans. Official Answer NTA (2)

Sol.

 
2 2C : x 2 y 1  

Equation of chord AB : 2x = 3

OA OB 3 

3
AM

2


Area of triangle    
1

OAB 2AM OM
2
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3 3
sq.

4
  units

Question ID : 154771545274

Hyperbola

14. Let the hyperbola 
2 2

2 2

x y
H : 1

a b
   pass through the point  2 2, 2 2 . A parabola is drawn whose focus is

same as the focus of H with positive abscissa and the directrix of the parabola passes through the other focus
of H. If the length of the latus rectum of the parabola is e times the length of the latus rectum of H, where e is the
eccentricity of H, then which of the following points lies on the parabola?

ekuk vfrijoy; 
2 2

2 2

x y
H : 1

a b
  , fcUnq  2 2, 2 2  ls gksdj tkrk gSA ,d ijoy; [khapk tkrk gS ftldh

ukfHk] H dh /kukRed Hkqt okyh ukfHk ij gS rFkk ijoy; dh fu;rk H dh nwljh ukfHk ls gksdj tkrh gSA ;fn
ijoy; dh ukfHk yac thok dh yackbZ] H dh ukfHk yac dh thok dh yackbZ e xquk gS] tgk¡ e, H dh mRdsUnzrk gS]

rks fuEu esa ls dkSulk fcUnq ijoy; ij gS ?

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

Ans. Official Answer NTA (2)

Sol.
2 2

2 2

x y
H : 1

a b
 

Foci : S (ae, 0), S' (–ae, 0)
Foot of directrix of parabola is (–ae, 0)
Focus of parabola is (ae, 0)
Now, semi latus rectum of parabola = |SS'| = 2ae

Given, 

22b
4ae e

a

 
  
 

2 2b 2a  ......(1)

Given,  2 2, 2 2  lies on H

2 2

1 1 1

a b 8
   ........(2)

From (1) and (2)
a2 = 4, b2 = 8

 2 2 2b a e 1 

e 3 

 Equation of parabola is 2y 8 3x

Question ID : 154771545275
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3D Geometry

15. Let the line 
x 1 y 2 z 3

1 2

  
 


 and 

x 26 y 18 z 28

2 3

  
 

 
 be coplanar and P be the plane containing

these two lines. Then which of the following points does NOT lie no P?

ekuk js[kk,¡ x 1 y 2 z 3

1 2

  
 


 rFkk 

x 26 y 18 z 28

2 3

  
 

 
 lg&ryh; gSa rFkk P og lery gS ftl esa

;g nksuksa js[kk,¡ fLFkr gSaA rks fuEu esa ls dkSulk fcUnq] lery P ij ugha gS ?

(1) (0, –2, –2) (2) (–5, 0, –1) (3) (3, –1, 0) (4) (0, 4, 5)

Ans. Official Answer NTA (4)

Sol. Given, 1

x 1 y 2 z 3
L :

1 2

  
 



and 2

x 26 y 18 z 28
L :

2 3

  
 

 

are coplanar

27 20 31

1 2 0

2 3

  

 

3 
Now, normal of plane P, which contains L

1
 and L

2

i j k

3 1 2

2 3 3





 

3i 13j 11k    

 Equation of required plane P :

3x + 13y – 11z + 4 = 0

(0, 4, 5) does not lie on plane P.

Question ID : 154771545276

3D Geometry

16. A plane P is parallel to two lines whose direction ratios are –2, 1, –3 and –1, 2, –2 and it contains the point(2,

2, –2). Let P intersect the co-ordinate axes at the points A, B, C making the intercepts , , . If V is the

volume of the tetrahedron OABC, where O is the origin, and p =  +  + , then the ordered pair (V, p) is

equal to :

,d lery P, nks js[kkvksa] ftuds fnd~ vuqikr –2, 1, –3 rFkk –1, 2, –2 gSa, ds lekUrj gS rFkk fcUnq (2, 2, –2)
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lery P ij gSA ekuk P funsZ'kkad v{kksa dks fcUnqvksa A, B, C ij dkVrk gS rFkk var%[k.M , , cukrk gSA ;fn

prq"Qyd OABC dk vk;ru V gS] tgk¡ O ewy fcUnq gS] rFkk p =  +  + gS, rks Øfer ;qXe (V, p) cjkcj gS:

(1) (48, –13) (2) (24, –13) (3) (48, 11) (4) (24, –5)

Ans. Official Answer NTA (2)

Sol. Normal of plane P :

 


i j k

2 1 3 4i j 3k

1 2 2

     

 



 

Equation of plane P which passes through (2, 2, –2) is 4x – 7 – 3z – 12 = 0

Now, A (3, 0, 0), B (0, – 12, 0), C (0, 0, – 4)

3, 12, 4       

p 13     

Now, volume of tetrahedron OABC

 1
V OA. OB OC 24

6
  
  

(V, p) = (24, –13)

Question ID : 154771545277

Vectors

17. Let S be the set of all a  R for which the angle between the vectors  e
ˆ ˆ ˆu a log b i 6 j 3k  


 and

     e e
ˆ ˆ ˆv log b i 2j 2a log b k, b 1   


 is acute. Then S is equal to :

eku k lH k h a  R, ftud s fy, lfn'k k s a   e
ˆ ˆ ˆu a log b i 6 j 3k  


 rFk k

     e e
ˆ ˆ ˆv log b i 2j 2a log b k, b 1   


ds chp dk dks.k U;wu dks.k gS] dk leqPPk; S gSA rks S cjkcj gS:

(1) 
4

,
3

 
  
 

(2)  (3) 
4

,0
3

 
 
 

(4) 
12

,
7

 
 

 

Ans. Official Answer NTA (3)

Sol. For angle to be acute

u .v 0
 

   
2

e ea log b 12 6a log b 0   

b 1 

let elog b t t 0    as b > 1

2y at 6at 12 & y 0, t 0     
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a 

Question ID : 154771545278

Heights & Distances

18. A horizontal park is in the shape of a triangle OAB with AB = 16. A vertical lamp post OP is erected at the point

O such that PAO = PBO = 15° and PCO = 45°, where C is the midpoint of AB, Then (OP)2 is equal to

:

,d {kSfrt ikdZ ,d f=kHkqt OAB ds vkdkj dk gS] ftleas AB = 16 gSA ,d Å/okZ/kj fctyh dk [kaHkk OP fcUnq

O ij [kM+k gS] PAO = PBO = 15° rFkk PCO = 45° gSa,  tgk¡ AB dk e/; fcUnq C gS] rks (OP)2  cjkcj gS

:

(1)  32
3 1

3
 (2)  32

2 3
3
 (3)  16

3 1
3

 (4)  16
2 3

3


Ans. Official Answer NTA (2)

Sol.

OP
tan15º

OA


OA OPcot15º 

OP
tan 45º OP OC

OC
  

Now, 2 2OP OA 8 

 
22 2OP OP cot 15º 64  

 2 32
OP 2 3

3
  

Question ID : 154771545279

Probability
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19. Let A and B be two events such that  
2

P B | A
5
 ,  

1
P A | B

7
  and  

1
P A B

9
 . Consider

(S1)  
5

P A ' B
6

  ,

(S2)  
1

P A ' B'
18

 

Then :

(1) Both (S1) and (S2) are true (2) Both (S1) and (S2) are false

(3) Only (S1) is true (4) Only (S2) is true

ekuk nks ?kVukvksa  A rFkk B ds fy,  
2

P B | A
5
 ,  

1
P A | B

7
  rFkk  

1
P A B

9
  gSa:

(S1)  
5

P A ' B
6

  ,

(S2)  
1

P A ' B'
18

 

rc :

(1)  (S1) rFkk (S2) nks lR; gSa (2)  (S1) rFkk (S2) nksuksa vlR; gSa

(3) dsoy (S1) lR; gS (4) dsoy (S2) lR; gS

Ans. Official Answer NTA (1)

Sol.  
 
 

P A B1 1
P A | B

7 P B 7


  

 
7

P B
9

 

 
 
 

P A B2 2
P B | A

5 P A 5


  

 
5

P A
18

 

Now,      P A ' B 1 P A B P B    

   
5

1 P A P A B
6

    

   P A ' B 1 P A B   

     
1

1 P A P B P A B
18
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 Both (S1) and (S2) are true.

Question ID : 154771545280

Mathematical Reasoning

20. Let

p : Ramesh listens to music.

q : Ramesh is out of his village.

r : It is Sunday.

s : It is Saturday.

Then the statement “Ramesh listens to music only if he is in his village and it is Sunday or Saturday” can be

expressed as :

ekuk

p : jes'k laxhr lqurk gS

q : jes'k vius xk¡o ls ckgj gS

r : vkt jfookj gS

s : vkt 'kfuokj gS

dFku “ jes'k laxhr lqurk gS dsoy ;fn og vius xk¡o esa gS rFkk vkt jfookj ;k 'kfuokj gS” dks fdl ls

O;Dr dj ldrs gSa ?

(1) ((~ q)  (r  s))  p

(2) (q  (r  s))  p

(3) p  (q  (r  s))

(4) p  ((~ q)  (r  s))

Ans. Official Answer NTA (4)

Sol. p  Ramesh listens to music

 q  He is in village.

r  s Saturday or sunday

    p q r s  

SECTION – B

Question ID : 154771545281

Sequence & progression
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21. Let the coefficient of the middle terms in the expansion of 

4
1

x
6

 
 

 
, (1 – 3x)2 and 

6

1 x
2

 
 

 
,

 > 0, respectively form the first three terms of an A.P. If is the common difference of this A.P., then 
2

2d
50


is equal to ___________.

ekuk 
4

1
x

6

 
 

 
, (1 – 3x)2 rFkk 

6

1 x
2

 
 

 
, > 0 ds izlkj esa e/; inksa ds xq.kkad Øe'k% ,d  A.P. . ds

igys rhu in gSaA ;fn bl A.P. dk lkoZ varj d gS] rks 
2

2d
50


 cjkcj gS ___________A

Ans. Official Answer NTA (57)

Sol.
2 3

4 6
2 3C , 6 , C

6 8

 
      are in A.P

2 35
12

2
     

12

5
   or 

12
2

5
    

72 144 504
d

5 25 25
    

2

2d
50 57  


Question ID : 154771545282

P & C

22. A class contains b boys and g girls. If the number of ways of selecting 3 boys and 2 girls from the class is 168,

then b + 3 g is equal to ___________.

,d d{kk esa b yM+ds rFkk g yM+fd;k¡ gSaA ;fn bl d{kk esa ls 3 yM+fd;k¡ pquus ds rjhdksa dh la[;k 168 gS] rks

b + 3g cjkcj gS___________A

Ans. Official Answer NTA (17)

Sol. b g
3 2C c 168 

b(b – 1)(b – 2) (g)(g – 1) = 8 × 7 × 6 × 3 × 2

b + 3 g = 17

Question ID : 154771545283

Ellipse
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23. Let the tangents at the points P and Q on the ellipse 
2 2x y

1
2 4
   meet at the point  R 2, 2 2 2 . If S is the

focus of the ellipse on its negative major axis, then SP2 + SQ2  is equal to ___________.

ekuk nh?kZo`Ùk 
2 2x y

1
2 4
   ds fcUnqvksa P rFkk Q ij Li'kZ js[kk,¡ fcUnq  R 2, 2 2 2  ij feyrh gSaA ;fn

nh?kZo`Ùk ds _.kkRed nh?kZ v{k ij ukfHk ij S gS] rks SP2 + SQ2  cjkcj gS __________A

Ans. Official Answer NTA (13)

Sol. Ellipse is

 
2 2x y 1

1; e ;S 0, 2
2 4 2
    

Chord of contact is

 2 2 2 yx
1

42


 

 2 1 yx
1

22


    solving with ellipse

y 0, 2 x 2,1   

   P 1, 2 Q 2,0 

 
2 2SP (SQ) 13  

Question ID : 154771545284

Binomial Theorem

24. If 1 + (2 + 49C
1
 + 49C

2
 + ......+ 49C

49
) (50C

2
 + 50C

4
 + ...... + 50C

50
) is equal to 2n. m, where m is odd, then

n + m is equal to ___________.

;fn  1 + (2 + 49C
1
 + 49C

2
 + ......+ 49C

49
) (50C

2
 + 50C

4
 + ...... + 50C

50
) = 2n. m gSa, tgk¡ m ,d fo"ke la[;k

gSa] rks n + m cjkcj gS ___________A

Ans. Official Answer NTA (99)

Sol. 1+ (1+ 249)(249 – 1) = 298

m =1, n = 98

m + n = 99

Question ID : 154771545285

Parabola

25. Two tangent lines l
1
 and l

2
 are drawn from the point (2, 0) to the parabola 2y2 = –x. If the lines l

1
 and l

2
 are also
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tangent to the circle (x – 5)2 + y2 = r, then 17r is equal to ___________.

fcUnq (2, 0) ls ijoy; 2y2 = – x ij nks Li'kZ js[kk,¡ l
1
 rFkk l

2
 [khaph xbZ gSaA ;fn js[kk,¡ l

1
 rFkk l

2
 o`Ùk (x – 5)2 +

y2 = r dh 17r cjkcj gS ___________A

Ans. Official Answer NTA (9)

Sol.
2 x

y
2

 

1
y mx

8m
 

this tangent pass through (2, 0)

1
m

4
  i.e., one tangent is x – 4y – 2 = 0

17r = 9

Question ID : 154771545286

Sequence & progression

26. If n

12 11 10 9

6 10 20 40 10240
...... 2 .m

3 3 3 3 3
      , where m is odd, then m . n is equal to ___________.

;fn n

12 11 10 9

6 10 20 40 10240
...... 2 .m

3 3 3 3 3
      gS, tgk¡ m ,d fo"ke la[;k gS] rks m . n cjkcj gS _____A

Ans. Official Answer NTA (12)

Sol.

2 3 10

12 11 10 9 8

6 1 2 2 2 2
10 .....

3 3 3 3 3 3

 
      
 

11

12 11

6 10 6 1

3 3 6 1

 
  

 

= 212 . 1; m.n = 12

Question ID : 154771545287

Trigonometric Equation

27. Let 3
S , , , ,

2 2 4 4 4

       
         

. Then the number of elements in the

set      A S: tan 1 5 tan 2 5 tan 2         is ___________.

ekuk 3
S , , , ,

2 2 4 4 4

       
         

 gSA rks leqPPk;

     A S: tan 1 5 tan 2 5 tan 2         esa vo;oksa dh la[;k gS_______A



Question Paper With Text Solution (Mathematics)
JEE Main July 2022 | 28 July  Shift-2

Page No. 20

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

Ans. Official Answer NTA (5)

Sol. tan 5 tan 2 tan 5 tan 2     

tan 3 5 

n
; tan 5

3 3

 
    

Five solution

Question ID : 154771545288

Complex Number

28. Let z = a + ib, b  0 be complex numbers satisfying 1 z2z z.2


 . Then the least value of n  N, such that zn =

(z + 1)n, is equal to ___________.

ekuk lfEeJ la[;k,sa z = a + ib, b  0 lehdj.k 1 z2z z.2


  dks larq"V djrh gSaA rks n  N dk fuEure eku]

ftlds fy, zn = (z + 1)n  gS, cjkcj gS _________A

Ans. Official Answer NTA (6)

Sol.
2 1 |z|z z .2 z 1  

2 3 2z z z 1 z or      

   
nnn 21    

Least natural value of n is 6.

Question ID : 154771545289

Probability

29. A bag contains 4 white and 6 black balls. Three balls are drawn at random from the bag. Let X be the number

of white balls, among the drawn balls. If 2 is the variance of X, then 1002 is equal to ___________.

,d FkSys esa 4 lQsn rFkk 6 dkyh xsan gSA FkSys esa rhu xsan ;kn`PN;k fudkyh tkrh gSaA ekuk fudkyh xbZ xsanksa esa

lQsn xsanksa dh la[;k X gSA ;fn X dk izlj.k 2 gS, rks 1002 cjkcj gS _________A

Ans. Official Answer NTA (56)

Sol.  

X 0 1 2 3

1 1 3 1
P X

6 2 10 30

    
22 2 56

x P x xP x
100

     

2100 56 

Question ID : 154771545290

Definite Integration
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30. The value of the integral 
 2

0

sin 6x
60 dx

sin x



  is equal to ___________.

lekdyu 
 2

0

sin 6x
60 dx

sin x



 dk eku cjkcj gS ________A

Ans. Official Answer NTA (104)

Sol.

/2

0

sin 6x sin 4x sin 4x sin 2x sin 2x
I 60 dx

sin x sin x sin x

   
    

 

 
/2

0
I 60 2cos5x 2cos3x 2cos x dx



   

/2

0

2 2
I 60 sin 5x sin 3x 2sin x 104

5 3



 
    
 


