
JEE Main August- 2021

Question Paper With Text Solution

31 August. | Shift-1

MATRIX

MATHEMATICS

JEE Main & Advanced | XI-XII Foundation| VI-X Pre-Foundation

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



Question Paper With Text Solution (Maths)
JEE Main August 2021 | 31 August  Shift-1

Page No. 2

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

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

JEE MAIN AUGUST 2021 | 31 AUGUST SHIFT-1

SECTION – A

1. The number of real roots of the equation e4x + 2e3x – ex – 6 = 0 is :

lehdj.k e4x + 2e3x – ex – 6 = 0 ds OkkLrfod ewyksa dh la[;k gS :

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

Question ID : 86435121221
Option 1 ID : 86435170245
Option 2 ID : 86435170247
Option 3 ID : 86435170248
Option 4 ID : 86435170246

Ans. Official Answer NTA (4)

Sol.
y = 1

y = 3

y = e
3x

x

4
y 1

e 2
 



3x x xe (e 2) e 6  

3x

x

4
e 1

e 2
 



Number of real roots = 1

2. The sum of 10 terms of the series 2 2 2 2 2 2

3 5 7
...

1 2 2 3 3 4
  

  
 is :

Js.kh  2 2 2 2 2 2

3 5 7
...

1 2 2 3 3 4
  

  
 ds 10 inksa dk ;ksx gS :

(1) 
143

144
(2) 

120

121
(3) 1 (4) 

99

100

Question ID : 86435121225
Option 1 ID : 86435170264
Option 2 ID : 86435170263
Option 3 ID : 86435170261

Option 4 ID : 86435170262

Ans. Official Answer NTA (2)



Question Paper With Text Solution (Maths)
JEE Main August 2021 | 31 August  Shift-1

Page No. 3

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

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

Sol.

2 210 10

2 2 2 2r 1 r 1

2r 1 (r 1) r
S

r (r 1) r (r 1) 

  
   

 

10

2 2 2 2 2 2 2 2r 1

1 1 1 1 1 1 1 1
S .......

r (r 1) 1 2 2 3 10 11

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

1 120
S 1

121 121
  

3. If a
r
 = cos

2

9

r
i


  sin 

2
,

9

r
 r = 1, 2, 3, ..., 1i   , then the determinant 

1 2 3

4 5 6

7 8 9

a a a

a a a

a a a
 is equal to :

;fn a
r
 = cos

2

9

r
i


  sin 

2
,

9

r
 r = 1, 2, 3, ..., 1i   , rks lkjf.kd 

1 2 3

4 5 6

7 8 9

a a a

a a a

a a a
 cjkcj gS :

(1) a
2
a

6
 – a

4
a

8
(2) a

1
a

9
 – a

3
a

7
(3) a

9
(4) a

5

Question ID : 86435121222
Option 1 ID : 86435170251
Option 2 ID : 86435170250
Option 3 ID : 86435170249

Option 4 ID : 86435170252

Ans. Official Answer NTA (2)

Sol.
2r

i
9

ra e


 ,      Let 
ir

r

2
a e

9


   

i i2 i3

1 2 3

i4 i5 i6
4 5 6

i7 i8 i9
7 8 9

e e ea a a

a a a e e e

a a a e e e

  

  

  



2 2 1C C C 

i i i i3

i4 i4 i i6

i7 i4 i i9

e e (e 1) e

e e (e 1) e 0

e e (e 1) e

   

   

   



  



Now i i9 i3 i7
1 9 3 7a a a a e .e e .e     

= 0



Question Paper With Text Solution (Maths)
JEE Main August 2021 | 31 August  Shift-1

Page No. 4

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

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

4. If the following system of linear equations

2x + y + z = 5

x – y + z = 3

x + y + az = b

has no solution, then :

;fn jSf[kd lehdj.k fudk;

2x + y + z = 5

x – y + z = 3

x + y + az = b

dk gy dksbZ ugha gSa] rks :

(1) 
1 7

,
3 3

a b   (2) 
1 7

,
3 3

a b  (3) 
1 7

,
3 3

a b  (4) 
1 7

,
3 3

a b  

Question ID : 86435121223
Option 1 ID : 86435170255
Option 2 ID : 86435170254
Option 3 ID : 86435170253

Option 4 ID : 86435170256

Ans. Official Answer NTA (3)

Sol. 2x y z 5  

x y z 3  

x y az b  

Eliminate y

3x 2z 8 

2x (a 1)z (b 3)   

for no solution 
1 1 1

2 2 2

a b c

a b c
 

                   
3 2 8

2 a 1 b 3
  

 

                   
1 7

a , b
3 3

  
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5.
2 4

40

sin ( cos x)
lim
x x




 is equal to :

2 4

40

sin ( cos x)
lim
x x




 cjkcj gS :

(1)  (2) 4 (3)  (4) 4

Question ID : 86435121226
Option 1 ID : 86435170265
Option 2 ID : 86435170267
Option 3 ID : 86435170266

Option 4 ID : 86435170268

Ans. Official Answer NTA (2)

Sol.

2 4

4x 0

sin ( cos x) 0
lim

x 0

  
 
 

4 2

4x 0

( cos x)
lim

x




2 4 2 2

4x 0

sin x(1 cos x)
lim

x

 


24 

6. Let f be a non-negative function in [0, 1] and twice differentiable in (0, 1). If 2

0
1 (f'(t))

x

  dt =

0
(t)dt,0 x 1

x

f    and f(0) = 0, then 2 00

1
lim (t)

x

x
f

x   dt :

(1) equals 0 (2) does not exist (3) equals 1 (4) equals 
1

2

ekuk f, [0, 1] esa _.ksrj rFkk (0, 1) esa nks ckj vodyuh; gSA ;fn   2

0
1 (f'(t))

x

  dt = 
0

(t)dt,0 x 1
x

f    rFkk

f(0) = 0 gSa, rks 2 00

1
lim (t)

x

x
f

x   dt :

(1) 0 ds cjkcj (2) dk vfLrRo ugha gS (3) 1 ds cjkcj gS (4) 
1

2
 ds cjkcj gS

Question ID : 86435121231
Option 1 ID : 86435170285
Option 2 ID : 86435170288
Option 3 ID : 86435170287

Option 4 ID : 86435170286
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Ans. Official Answer NTA (4)

Sol.
x x

2

0 0
1 (f '(t)) dt f (t)dt   

use leibintz theorem

21 (f '(x)) f (x) 

2f '(x) 1 (f (x)) 

1

2

f '(x)
dx dx sin (f (x)) x c

1 (f (x))

     


f (0) 0 C 0  

f (x) sin x

x

0
2x 0

f (t)dt 0
lim

x 0


 
 
 

Use L'Hospital Rule

x 0 x 0

f (x) sin x 1
lim lim

2x 2x 2 
 

7. cosec18º is a root of the equation :

cosec18º fuEu esa ls fdl lehdj.k dk ,d ewy gS ?

(1) x2 + 2x – 4 = 0 (2) x2 – 2x + 4 = 0 (3) 4x2 + 2x – 1 = 0 (4) x2 – 2x – 4 = 0

Question Type : MCQ
Question ID : 86435121236
Option 1 ID : 86435170307
Option 2 ID : 86435170306
Option 3 ID : 86435170308
Option 4 ID : 86435170305
Status : Answered

Ans. Official Answer NTA (4)

Sol.
o 4 5 1

x cosec18
5 1 5 1


  

 

x 5 1 

2(x 1) 5 
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2x 2x 4 0  

8. Let a


 and b


 be two vectors such that 2a 3b


 =  3a b


and the angle between a


 and b


 is 60º.

If 
1

8
  a


 is a unit vector, then | b |


is equal to :

ekuk a


 rFkk b


 nks lfn'kksa gSa ftuds fy, 2a 3b


 =  3a b


 gSa vkSj a


 rFkk b


 ds chp dk dks.k 60º gSA ;fn 
1

8
  a


,d bdkbZ lfn'k gSa] rks | b |


cjkcj gS :

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

Question Type : MCQ
Question ID : 86435121237
Option 1 ID : 86435170311
Option 2 ID : 86435170309
Option 3 ID : 86435170312
Option 4 ID : 86435170310

Ans. Official Answer NTA (4)

Sol. oa b 60
 


| a | 8


2 2| 2a 3b | | 3a b |  
   

2 o 2 2 o 24a 12ab cos 60 9b 9a 6ab cos 60 b    
2b 3b 40 0   

b 5(b 0)  

9. The length of the latus rectum of a parabola, whose vertex and focus are on the positive x-axis at a

distance R and S (> R) respectively from the origin, is :

,d ijoy;] ftlds 'kh"kZ rFkk ukfHk /kukRed x-v{k ij ewy fcUnq ls Øe'k% R rFkk S (> R) dh nwjh ij gSa] fd ukfHkyEc

thok dh yEckbZ gS :

(1) 2 (S – R) (2) 4 (S – R) (3) 2 (S + R) (4)  4 (S + R)

Question Type : MCQ
Question ID : 86435121233
Option 1 ID : 86435170294
Option 2 ID : 86435170296
Option 3 ID : 86435170293
Option 4 ID : 86435170295

Ans. Official Answer NTA (2)
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Sol. (S, 0)(R,0)O
A a  F

a S R 

(LR) 4a

           4(S R) 

10. Which of the following is not correct for relation R on the set of real numbers ?

fuEu esa ls dkSulk okLrfod la[;kvksa ds leqPPk; ij laca/k R ds fy, lgh ugha gS ?

(1) (x, y) R  0 < |x| – |y|  1 is neither transitive nor symmetric

(x, y) R  0 < |x| – |y|  1 LorqY; gS fdUrq lefer ugha gS

(2)  (x, y) R   |x – y|  1 is reflexive and symmetric

 (x, y) R   |x – y|  1 LorqY; rFkk lefer gS

(3) (x, y) R  0 < |x – y|  1 is symmetric and tansitive

(x, y) R  0 < |x – y|  1 lefer rFkk laØked gS

(4) (x, y) R   |x| – |y|  1is reflexive but not symmetric

(x, y) R   |x| – |y|  1  u rks laØked gS u gh lefer gS

Question Type : MCQ
Question ID : 86435121220
Option 1 ID : 86435170243
Option 2 ID : 86435170241
Option 3 ID : 86435170244
Option 4 ID : 86435170242

Ans. Official Answer NTA (3)

Sol. (x, y) R 0 | x y | 1      is symmetric but not transitive.

11. If p and q are the lengths of perpendiculars from the origin on the lines, x cosec  – y sec  = k cot 2

and x sin + y cos = k sin 2 respectively, then k2 is equal to :

;fn js[kkvksa x cosec  – y sec  = k cot 2 rFkk x sin + y cos = k sin 2 ij ewy fcUnq ls Mkys x, yEcksa dh

yEckbZ;k¡ Øe'k% p rFkk q gS, rks k2 cjkcj gS :
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(1) p2 + 4q2 (2) 4p2 + q2 (3) p2 + 2q2 (4)  2p2 + q2

Question Type : MCQ
Question ID : 86435121232
Option 1 ID : 86435170290
Option 2 ID : 86435170292
Option 3 ID : 86435170289
Option 4 ID : 86435170291

Ans. Official Answer NTA (2)

Sol. 1L : x cosec ysec k cot 2    

2L : x sin ycos k sin 2    

2 2

0 0 k cot 2
P

cosec sec

  


  

2 2
2 2 2 2 2

2 2

k cot 2
P k cot 2 .sin cos

cos ec sec


    

  

2
2 2k

P cos 2
4

 

2

2 2

0 0 k sin
q

sin cos

  


  

2 2 2q k sin 2 

2 2 2 2 2 24p q k cos 2 k sin 2    

2 2 2k 4p q 

12. The line 12x cos  + 5y sin  = 60 is tangent to which of the following curves ?

js[kk 12x cos  + 5y sin  = 60 fuEu esa ls fdl oØ dh Li'kZ js[kk gS ?

(1) x2 + y2 = 169 (2) 25x2 + 12y2 = 3600

(3) 144x2 + 25y2 = 3600 (4) x2 + y2 = 60

Question Type : MCQ
Question ID : 86435121234
Option 1 ID : 86435170298
Option 2 ID : 86435170300
Option 3 ID : 86435170299
Option 4 ID : 86435170297

Ans. Official Answer NTA (3)

Sol.
x cos ysin

1
5 12

 
 
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is tangent to the ellipse

2 2x y
1

25 144
 

2144x 252 3600  

13. A vertical pole fixed to the horizontal ground is divided in the ratio 3 : 7 by a mark on it with lower part shorter

than the upper part. If the two parts subtend equal angles at a point on the ground 18 m away from the base of

the pole, then the height of the pole (in meters) is :

,d Å/okZ/kj iksy ,d {kSfrt /kjkry ij fLFkr gSA bldks 3 : 7 ds vuqikr esa nks Hkkxksa esa ckaVk x;k gS ftuesa uhps dk Hkkx

Åij ds Hkkx ls NksVk gSA ;fn og nks Hkkx] iksy ds vk/kkj ls /kjkry ij 18 ehVj nwj ,d fcUnq ij leku dks.k cukrs gSa]

rks iksy dh Å¡pkbZ (ehVj esa) gS :

(1) 12 10 (2) 8 10 (3) 12 15 (4) 6 10
Question Type : MCQ
Question ID : 86435121238
Option 1 ID : 86435170313
Option 2 ID : 86435170314
Option 3 ID : 86435170316
Option 4 ID : 86435170315

Ans. Official Answer NTA (1)

Sol.
3x

A 18 B

D

7x

C




BD is angle bisector

BC CD 7

BA 3
 

BC 42 

2 2AC BC AB 

2 2AC 42 18 12 10m  
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14. If 
dy

dx
= 

x y x

y

2 2

2

 
, y (0) = 1, then y(1) is equal to :

;fn 
dy

dx
= 

x y x

y

2 2

2

 
, y (0) = 1 gSa] rks y(1) cjkcj gS :

(1) log
2
 (2 + e) (2) log

2
 (1 + e) (3) log

2
 (2e) (4) log

2
 (1 + e2)

Question Type : MCQ
Question ID : 86435121230
Option 1 ID : 86435170281
Option 2 ID : 86435170284
Option 3 ID : 86435170282
Option 4 ID : 86435170283

Ans. Official Answer NTA (2)

Sol.
y

x

y

2 dy
2 dx

2 1
  



y xln(2 1) 2 C  

y(0) 1 C 1   

y xln(2 1) 2 1  

xy 2 12 1 e  
x2 1

2y log (1 e ) 

2y(1) log (1 e) 

15. The function f(x) = |x2 –2x – 3|. 
29x 12x 4

e
   is not differentiable at exactly :

(1) one point (2) three points (3) two points (4) four points

Qyu f(x) = |x2 –2x – 3|. 
29x 12x 4

e
   :

(1) Bhd ,d fcUnq ij vodyuh; ugha gS (2) Bhd rhu fcUnqvksa ij vodyuh; ugha gS

(3) Bhd nks fcUnqvksa ij vodyuh; ugha gS (4) Bhd pkj fcUnqvksa ij vodyuh; ugha gS

Question Type : MCQ
Question ID : 86435121228
Option 1 ID : 86435170273
Option 2 ID : 86435170275
Option 3 ID : 86435170274
Option 4 ID : 86435170276

Ans. Official Answer NTA (3)

Sol.
22 |(3x 2) |f (x) | x 2x 3 | e   
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2(3x 2)f (x) | (x 3)(x 1) | e   

Not differentiable at x 183 

16. Let * , � {, } be such that the Bolean expression (p * ~ q) (p �q) is a tautology. Then :

ekuk  * , � {, }bl izdkj gS fd cwyh; O;atd (p * ~ q) (p �q) ,d iwu:fDr gS] rks  :

(1)  * = , �=  (2) * = , �=  (3)  * = , �=  (4)   * = , �= 

Question Type : MCQ
Question ID : 86435121239
Option 1 ID : 86435170318
Option 2 ID : 86435170317
Option 3 ID : 86435170319
Option 4 ID : 86435170320

Ans. Official Answer NTA (1)

Sol. (p q) (p q)  

(p q) (p q)    

( p q) (p q)   

( p p) (q q)   

t q t  

17. Three numbers are in an increasing geometric progression with common ratio r. If the middle number is doubled,

then the new numbers are in an arithmetic progression with common difference d. If the fourth term of GP is 3r2,

then r2 – d is equal to :

rhu la[;k,sa ,d o/kZeku xq.kksÙkj Js<+h] ftldk lkoZ vuqikr r gS] esa gSaA ;fn chp dh la[;k dks nqxquk dj fn;k tk;s] rks

u;h la[;k,sa ,d lekUrj Js<+h] ftldk lkoZvarj d gSa] esa gSaA ;fn xq.kksÙkj Js<+h dk pkSFk in 3r2  gSa, rks r2 – d cjkcj gS %

(1) 7 – 3 (2)  7 – 7 3 (3) 7 + 3 3 (4) 7 + 3
Question Type : MCQ
Question ID : 86435121224
Option 1 ID : 86435170259
Option 2 ID : 86435170257
Option 3 ID : 86435170260
Option 4 ID : 86435170258

Ans. Official Answer NTA (4)

Sol.
23

,3,3r,3r ,......
r

3
,6,3r

r
 are in A.P..
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3
12 3r

r
 

2r 4r 1 0 (r 0)    

r 2 3 

d 3r 6 3 3  

2 2r d (2 3) (3 3)   

7 3 

18. Let the equation of the plane, that passes through the point (1, 4, –3) and contains the line of intersection of the

planes 3x – 2y + 4z – 7 = 0 and x + 5y – 2z + 9 = 0, be x + y + z + 3 = 0, then   +  +  is equal to :

ekuk lery] tks fcUnq (1, 4, –3) ls gksdj tkrk gS rFkk ftlesa leryksa 3x – 2y + 4z – 7 = 0 rFkk x + 5y – 2z + 9

= 0 dh izfrPNsnu js[kk fLFkr gS] dk lehdj.k x + y + z + 3 = 0 gS, rks   +  + cjkcj gS :

(1) 15 (2) 23 (3) – 23 (4) – 15

Question Type : MCQ
Question ID : 86435121235
Option 1 ID : 86435170302
Option 2 ID : 86435170301
Option 3 ID : 86435170304
Option 4 ID : 86435170303

Ans. Official Answer NTA (3)

Sol. 1P : 3x 2y 4z 7 0   

2P : x 5y 2z 9 0   

1 2P : P P 0  

(3x 2y 4z 7) (x 5y 2z 9) 0        

114823
2

P : (3x 2y 4z 7) (x 5y 2z 9) 0
3

       

P : 11x 4y 8z 3 0    

11 4 8 23        
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19. If the function f(x) =

e

2 2

2

x
1

1 alog , x 0
xx 1
b

k , x 0

cos x sin x 1
, x 0

x 1 1

  
  

  
  

 



   
  




 is continuous at x = 0, then 
1 1 4

a b k
   is equal to :

;fn Qyu f(x) =

e

2 2

2

x
1

1 alog , x 0
xx 1
b

k , x 0

cos x sin x 1
, x 0

x 1 1

  
  

  
  

 



   
  




x = 0 ij larr gSa] rks  
1 1 4

a b k
   cjkcj gS :

(1) 5 (2) – 5 (3) – 4 (4) 4

Question Type : MCQ
Question ID : 86435121227
Option 1 ID : 86435170270
Option 2 ID : 86435170269
Option 3 ID : 86435170271
Option 4 ID : 86435170272

Ans. Official Answer NTA (2)

Sol. f (0) k

2 2 2

2 2x 0

cos x sin x 1 x 1 1
f (0 ) lim

x 1 1 x 1 1






   
 

   

2
2

2
x 0

2sin x
f (0 ) lim ( x 1 1)

x






  

f (0 ) 4  
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e
x 0

x
1

1 af (0 ) lim log
xx 1
b







 
 

  
 
 

(9 2, 2)

1 1
f (0 )

a b
  

f (0) f (0 ) f (0 )  

1 1 1 1 4
k 4 5

a b a b k
        

20. The integral    
3 5

4

1

x 1 x 2 
  dx is equal to :

(where C is a constant of integration)

lekdyu     
3 5

4

1

x 1 x 2 
  dx dk cjkcj gS :

( tgk¡ C ,d lekdyu vpj gS )

(1)  

1

44 x 1

3 x 2

 
 

 
+ C (2) 

1

43 x 2

4 x 1

 
 

 
+ C

(3) 

5

43 x 1

4 x 2

 
 

 
 + C (4) 

5

43 x 2

4 x 1

 
 

 
+ C

Question Type : MCQ
Question ID : 86435121229
Option 1 ID : 86435170277
Option 2 ID : 86435170278
Option 3 ID : 86435170279
Option 4 ID : 86435170280

Ans. Official Answer NTA (1)

Sol.
5

8

5

dx
I

(x 2)
4 (x 1) .

(x 1)

 




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5

4
2

dx
I

x 2
(x 1)

x 1

 

 
  

 

Let, 
x 2

t
x 1






2

3dx
dt

(x 1)


 



1/4

5/4

1 dt 1 t
I . C

13 t 3
4

 
   



1/4
4 x 2

I C
3 x 1


 

  
 

1/ 4
4 x 1

I C
3 x 2

 
  

 

SECTION - B

1. The square of the distance of the point of intersection of the line 
x 1 y 2 z 1

2 3 6

  
   and the plane 2x – y +

z = 6 from the point (–1, – 1, 2) is ______.

fcUnq (–1, – 1, 2)  ls js[kk 
x 1 y 2 z 1

2 3 6

  
   rFkk lery 2x – y + z = 6 ds izfrPNsnu fcUnq dh nwjh dk oxZ cjkcj

gS ______A

Question Type : SA

Question ID : 86435121246

Ans. Official Answer NTA (61)

Sol.

L

A P

P : 2x y z 6  
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x 1 y 2 z 1
L :

2 3 6

  
   

A(1 2 ,2 3 , 1 6 )      

2 4 2 3 1 6 6        

1 

A(3,5,5)

B( 1, 1,2) 

2AB 61

2. If the variable line 3x + 4y =  lies between the two circles (x – 1)2 + (y – 1)2 = 1 and (x – 9)2 + (y – 1)2

= 4, without intercepting a chord on either circle, then the sum of all the integral values of  is _____.

;fn pj js[kk 3x + 4y =  rks o`Ùkksa (x – 1)2 + (y – 1)2 = 1 rFkk (x – 9)2 + (y – 1)2 = 4 ds chp bl izdkj fLFkr gS

fd ;g fdlh Hkh o`Ùk ls thok ugha cukrh] rks ds lHkh iw.kkZad ekuksa dk ;ksx gS  _____A

Question Type : SA

Question ID : 86435121245

Ans. Official Answer NTA (165)

Sol.

P1 C2

(7,1)

r2

r1

C1

(1,1)

3x+4y=

P2

2

z 9 2 2 i 

| 7 | 5 

7 5       or    7 5 

12           or     2 

( , 2] [2, )               .........(1)

2 2

27 4
p r 2

5

 
  

| 31 | 10 
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31 10       or     31 10  

21              or     41 

( , 21] [41, )        ...........(2)

C
1
, C

2
 lie on the opposite side of line

(7 )(31 ) 0  

(i) (ii) (iii) 

                     [12,21]

Sum = 12 + 13 + ...... + 20 + 21
Sum = 165

3. A point z moves in the complex plane such that arg 
z 2

z 2

 
 

 
= 

4


, then the minimum value of 

2

z 9 2 2i  is

equal to _____.

,d fcUnq z lfEeJ lery esa bl izdkj pyk;eku gS fd arg 
z 2

z 2

 
 

 
= 

4


 gS, rks 

2

z 9 2 2i   dk U;wure eku cjkcj

gS _____A

Question Type : SA

Question ID : 86435121241

Ans. Official Answer NTA (98)

Sol.
C
(0,2)

r

A

z (9 2, 2)

Let z = x + iy

z 2 (x 2) iy (x 2) iy

z 2 (x 2) iy (x 2) iy

    
 

    

2 2

2 2

z 2 (x y 4) iy4

z 2 x y 4x 4

   


   

2 2z 2
arg x y 4 4y

z 2 4

  
     

 

2 2x y 4y 4   
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2 2x (y 2) 8 z      lies on the circle

2 2
min| z (9 2 2i) | (AC r)   

= 98

4. Let [t] denote the greatest integer t. Then the value of  8.   
1

1

2

2x | x |



  dx is _______.

ekuk [t] egÙke iw.kkZad  t gSA rks  8.   
1

1

2

2x | x |



  dx dk eku gS _______A

Question Type : SA

Question ID : 86435121243

Ans. Official Answer NTA (5)

Sol.

1 1

1 1

2 2

I 8 [2x]dx 8 | x | dx
 

   

1

0 1 0 12

1 1 10 0

2 2 2

I 8 1.dx 0dx 1dx 8 xdx xdx
 

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

102 2

1

2 0

1 1 x x
I 8 0 8

2 2 2 2


               

1 1
I 8 5

8 2

 
   

 

5. The mean of 10 numbers 7 × 8, 10 × 10, 13 × 12, 16 × 14, ........is ______.

10 la[;kvksa 7 × 8, 10 × 10, 13 × 12, 16 × 14, ........dk ek/; gS ______A

Question Type : SA

Question ID : 86435121249

Ans. Official Answer NTA (398)

Sol. rT (3r 4).(2r 6)  

2
rT 6r 26r 24  
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10

r
r 1

10 11 21 10 11
6. 26. 24 10T

6 2x
10 10


  
  

 

x 398

6. An electric instrument consists of two units. Each unit must function independently for the instrument to oper-

ate. The probability that the first unit functions is 0.9 and that of the second unit is 0.8. The instrument is

switched on and it fails to operate. If the probability that only the first unit failed and second unit is functioning

is p, then 98 p is equal to ______.

,d fctyh ds midj.k esa nks Hkkx gSaA midj.k ds dke djus ds fy, izR;sd Hkkx dk Lora= :i ls dke djuk vko';d

gSA igys Hkkx ds dke djus dh izkf;drk 0.9 gS rFkk nwljs Hkkx ds dke djus izkf;drk 0.8 gSA midj.k dks pkyw fd;k

tkrk gS ijUrq ;g dke ugha djrkA ;fn dsoy igys Hkkx ds dke u djus rFkk nwljs Hkkx ds dke djus dh izkf;drk p

gS,  rks 98 p cjkcj gS ______A

Question Type : SA

Question ID : 86435121247

Ans. Official Answer NTA (28)

Sol. P(A) 0.9

P(B) 0.8

A B P(A B)
P

Instrument not working P(A B) P(A B) P(A B)

  
 

     

0.1 0.8
P

0.1 0.2 0.1 0.8 0.9 0.2




    

(0) 4 
2

98P 98 28
7

  
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7. If x  (x) =  
x

2

5
3t 2 '(t)  dt, x > – 2, and  (0) = 4, then  (2) is _______.

;fn x  (x) =  
x

2

5
3t 2 '(t)  dt, x > – 2, rFkk  (0) = 4 gS, rks   (2) cjkcj gS _______A

Question Type : SA

Question ID : 86435121244

Ans. Official Answer NTA (4)

Sol.
x

2

5
x. (x) (3t 2 '(t))dt    

2x. '(x) (x) 3x 2 '(x)     

21 3x
'(x) (x)

x 2 x 2
   

 

Let (x) y 

2dy y 3x

dx x 2 x 2
  

 

I.F. 
1

dx
x 2e x 2   

23x
y.(x 2) .(x 2)dx

(x 2)
   



3y(x 2) x C  

y(0) 4 C 8  

3x 8
(x)

x 2


 



16
(2) 4

4
  

8. If 'R' is the least value of 'a' such that function f(x) = x2 + ax + 1 is increasing on [1, 2] and 'S' is the greatest

value of 'a' such that the function f(x) = x2 + ax + 1 is decreasing on [1, 2], then the value of

|R – S| is ______.

;fn 'a' dk U;wure eku] ftlds fy, Qyu f(x) = x2 + ax + 1, varjky [1, 2] ij o/kZeku gSa]   'R' gS rFkk  'a' dk vf/kdre

eku] ftlds fy, Qyu f(x) = x2 + ax + 1, varjky [1, 2] ij âkleku gS, rks |R – S| dk eku  ______A
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Question Type : SA

Question ID : 86435121242

Ans. Official Answer NTA (2)

Sol. 2f (x) x ax 1  

f '(x) 2x a 

For increasing f '(x) 0

                          2x a  

                          a 2x 

                          a 2[1, 2] 

                          a [ 4, 2]  

                          R 2 

For decreasing  f '(x) 0

                          a 2x 

                          a [ 4, 2]  

                          a 4 

                          S 4 

| R S | 2 

9. If 

6

4

3

4

 
 
 

k is term, independent of x, in the binomial expansion of 

12

2

x 12

4 x

 
 

 
, then k is equal to ____.

;fn 

12

2

x 12

4 x

 
 

 
ds f}in izlkj esa x  ls Lora= in 

6

4

3

4

 
 
 

k  gS, rks k cjkcj gS____A

Question Type : SA

Question ID : 86435121240

Ans. Official Answer NTA (55)

Sol.

12 r r

12
r 1 r 2

x 12
T C

4 x





   
    

   

r
12 12 3r

r 1 r 12 r

( 12)
T C .x

4


 




           12 3r 0 r 4   

4 6
12

5 4 8 4

12 3
T C .k k 55

4 4
   
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10. The number of six letter words (with or without meaning), formed using all the letters of the word 'VOWELS'

, so that all the consonants never come together, is ______.

'VOWELS' 'kCn ds lHkh v{kjksa ls,  6 v{kjksa 'kCn (vFkZiw.kZ ;k vFkZghu)  cuk, tkus dh la[;k] ftuesa lHkh O;atu ,d lkFk

u gksa] gS  ______A

Question Type : SA

Question ID : 86435121248

Ans. Official Answer NTA (576)

Sol. Number of ways = Total – all consonants together

                           6! 3!.4! 
                            = 576


