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SECTION – A

1. The mean and variance of 7 observations are 8 and 16 respectively. If two observations are 6 and 8, then the

variance of the remaining 5 observations is :

7 izs{k.kksa dk ek/; rFkk izlj.k Øe'k% 8 rFkk 16 gSaA ;fn nks izs{k.k 6 rFkk 8 gSa] rks 'ks"k 5 izs{k.kksa dk izlj.k gS :

(1) 
134

5
(2) 

112

5
(3) 

536

25
(4) 

92

5

Question Type : MCQ
Question ID : 86435121326
Option 1 ID : 86435170578
Option 2 ID : 86435170577
Option 3 ID : 86435170576
Option 4 ID : 86435170575

Ans. Official Answer NTA (3)

Sol. x
1
, x

2
, x

3
, x

4
, x

5
, 8, 6

1 2 3 4 5x x x x x 14
8

7

    


x
1
 +  x

2
 + x

3
 + x

4 
+ x

5
 = 42 ... (1)

2 2 2 2 2 2 2
1 2 3 4 5x x x x x 8 6

64 16
7

     
 

2 2 2 2 2
1 2 3 4 5x x x x x 460    

So variance of  x
1
, x

2
 ..... x

5

2
460 42 536

5 5 25

 
    

2. The sum of the roots of the equation, x x
2 4x 1 2 log (3 2 ) 2 log (10 2 ) 0      , is :

lehdj.k x x
2 4x 1 2 log (3 2 ) 2 log (10 2 ) 0       ds ewyksa dk ;ksx gS :

(1) 2log 13 (2) 2log 11 (3) 2log 12 (4) 2log 14

Question ID : 86435121312
Option 1 ID : 86435170521
Option 2 ID : 86435170519
Option 3 ID : 86435170520

Option 4 ID : 86435170522

Ans. Official Answer NTA (2)

Sol. x + 1 – 2 log
2
(3 + 2x) +2log

4
(10 – 2–x) = 10

x + 1 = log
2
(3 + 2x)2 – log

2
(10 – 2–x)
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x + 1 = log
2

x 2

x

(3 2 )

10 2

 
  

2x x
x 1

x

9 2 6 2
2

10 2




  




2x x
x

x

9 2 6 2
2 2

1
10

2

  
 



x2 t

29 t 6t
2t

1
10

t

 




21
2t 10 9 t 6t

t

 
     

2t 14t 11 0    
t1

t2

t
1
t
2 
= 11

1 2x x2 2 11 
1 2x x2 11 

x
1
 + x

2
 = 11

2log

3. If  

2

22

2

2

y

xdy y
y x

dx x y
'

x



  
  
   

  
  

  

, x > 0,   > 0, and y(1) = –1, then 
2y

4

 
 
 

 is equal to :

;fn 

2

22

2

2

y

xdy y
y x

dx x y
'

x



  
  
   

  
  

  

, x > 0,   > 0, rFkk y(1) = –1 gSa] rks 
2y

4

 
 
 

 cjkcj gS :

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

Question ID : 86435121320
Option 1 ID : 86435170552
Option 2 ID : 86435170551
Option 3 ID : 86435170554
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Option 4 ID : 86435170553

Ans. Official Answer NTA (4)

Sol.

2

22

2

2

y

xdy y
y x

dx x y
'

x



  
  
   

  
  

  

y = Vx

dy dv
v x

dx dx
 

2
2

2

xdv (v )
vx v x v

dx '(v )





  
        

2

2

dv (v )
vx

dx '(v )






2

2

v '(v ) dx
dv

(v ) x




 

2(v ) u 

2'(v ) 2vdv du  

2 du
v '(v )dv

2
 

1 du dx

2 u x
 

1
n u ln x c

2
 l

21
n( (v )) ln x c

2
l   

2

2

1 y
n ln x c

2 x
l 

  
     

1 1
n c

2 1
l 

  
    

1
c n( (1))

2
l 
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2

2

1 y 1
n n x n( (1))

2 x 2
l l l 

  
     

21 y 1
n n 2 n( (1))

2 4 2

  
   

  
 l l l

2y
n n 4 n( (1))

4

  
   

  
 l l l

2y
n n(4 (1))

4
l l 

  
    

2y
4 (1)

4
 

 
  

4. The distance of the point (–1, 2, –2) from the line of intersection of the planes 2x + 3y + 2z = 0 and x – 2y + z = 0

is :

fcUnq (–1, 2, –2) dh leryksa 2x + 3y + 2z = 0 vkSj x – 2y + z = 0 dh izfrPNsnu js[kk ls nwjh gS :

(1) 
1

2
(2) 

34

2
(3) 

5

2
(4) 

42

2

Question ID : 86435121323
Option 1 ID : 86435170563
Option 2 ID : 86435170565
Option 3 ID : 86435170564

Option 4 ID : 86435170566

Ans. Official Answer NTA (2)

Sol. P
1
 : 2x + 3y+ 2z = 0

1
ˆ ˆ ˆn 2i 3j 2k  



P
2
 : x – 2y + z = 0

2
ˆ ˆ ˆn i 2j k  



1 2b n n 
  

ˆ ˆ ˆi j k

2 3 2

1 2 1





ˆ ˆ ˆi(7) j(0) k( 7)   
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ˆ ˆb 7i 7k 


r a b 
 


ˆ ˆ(0,0,0) (7i 7k)  

ˆ ˆ7 (i k) 

P(-1,2,-2)

R

(7 ,0, 7 )  

ˆ ˆ ˆPR (7 1)i 2 j (2 7 )k    


 

PR.b 0
 

7(7 1) 7(2 7 ) 0    

1

14


1 1
R ,0,

2 2

 
    

2 2
3 3

PR 4
2 2

   
     

   

9 17
4

2 2
  

5. The number of solutions of the equation 
2 2tan x sec x32 32 81  , 0 < x < 

4


is :

lehdj.k 
2 2tan x sec x32 32 81  , 0 < x < 

4


 ds gyksa dh la[;k gS :

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

Question ID : 86435121327
Option 1 ID : 86435170582
Option 2 ID : 86435170581
Option 3 ID : 86435170579

Option 4 ID : 86435170580

Ans. Official Answer NTA (4)

Sol.
2 xtan x sec x(32) (32) 81 

2 2tan x tan x(32) 32 32 81  
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2tan x33 (32) 81 

2tan x 81 27
(32)

33 11
 

2tan x 27
(32)

11


x 0,
4

 
  

2tan x [0,1]

 
2tan x32 1,32

  one solution

6. The locus of mid-points of the line segments joining (–3, –5) and the points on the ellipse 
2 2x y

1
4 9

   is :

fcUnq (–3, –5) dks nh?kZo`Ùk 
2 2x y

1
4 9

   ds fcUnqvksa ls feykus okys js[kk[k.Mksa ds e/;&fcUnqvksa dk fcUnqiFk gS :

(1) 36x2 + 16y2 + 90x + 56y + 145 = 0

(2) 9x2 + 4y2 + 18x + 8y + 145 = 0

(3) 36x2 + 16y2 + 72x + 32y + 145 = 0

(4) 36x2 + 16y2 + 108x + 80y + 145 = 0

Question ID : 86435121322
Option 1 ID : 86435170559
Option 2 ID : 86435170560
Option 3 ID : 86435170561

Option 4 ID : 86435170562

Ans. Official Answer NTA (4)

Sol.
2 2x y

1
4 9

 

P(2cos ,3sin )  Q (–3,–5)

mid point 
2cos 3 3sin 5

, (h,k)
2 2

   
   

2h 2cos 3 

2h 3
cos

2



 ....(1)

2k 3sin 5 
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2k 5
sin

3



                                     ..............(2)

2 2(1) (2)

2 2
2h 3 2k 5

1
2 3

    
       

2 24h 9 12h 4k 25 20k
1

4 9

   
 

2 236h 81 108h 16k 100 80k 36     
2 236h 16k 108h 80k 145 0    

2 236x 16y 108x 80y 145 0    

7. An angle of intersection of the curves, 
2 2

2 2

x y
1

a b
   and x2 + y2 = ab, a > b, is :

oØksa 
2 2

2 2

x y
1

a b
   rFkk x2 + y2 = ab, a > b dk ,d izfrPNsnu dks.k gS :

(1) 1tan (2 ab) (2) 
1 a b

tan
ab

  
 
 

(3) 
1 a b

tan
2 ab

  
 
 

(4) 
1 a b

tan
ab

  
 
 

Question ID : 86435121315
Option 1 ID : 86435170534
Option 2 ID : 86435170532
Option 3 ID : 86435170533

Option 4 ID : 86435170531

Ans. Official Answer NTA (4)

Sol.
2 2

2 2

x y
1

a b
  x2 + y2 = ab

2 2

2x 2yy '
0

a b
 

2 2

yy' x

b a
 

2

2

b x
y '

a y
  

1 1

2
1

(x ,y ) 2
1

xb
y '

a y

 
   

 

2x 2yy' 0 
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1

1

xx
y '

y y
   

1 2

1 2

m m
tan

1 m m







2
1 1

2
1 2

22
1

2 2
1

x xb

y a y
tan

xb
1

a y

 
  

 
 

  
 



2 2
1 1
2 2 2 2

1 1

x y (a b )
tan

a y b x







b2x2 + a2y2 = a2b2

2 2 2 2 2 2
1 1b x a y a b 

2 2
1 1

2 2

x y (a b )
tan

a b





y2 = ab  – x2

2 2

2 2

x ab x
1

a b


 

2 2

2 2

x a x
1

a b b
  

2

2 2

1 1 a
x 1

a b b

 
    

2 2
2

2 2

b a b a
x

a b b

  
  

2
2 a b

x
b a




2
2 a b

y ab
a b

 


2 2 2 2
2 a b ab a b ab

y
a b a b

 
 

 

3 3
2 2

2

a b
x y

(a b)



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3 3 1/2(a b )
xy

a b




3/2 3/2

2 2

a b (a b)(a b)
tan

a b a b


 
 



a b
tan

ab





a b
tan

ab





1 a b
tan

ab

  
  

 


8. Let S = {1, 2, 3, 4, 5,  6}. Then the probability that a randomly chosen onto function g from S to S satisfies g(3)

= 2g(1) is :

ekuk S = {1, 2, 3, 4, 5,  6} gS rks S ls S esa ,d ;kn`fPNd pqus x;s vkPNknd Qyu g ds g(3) = 2g(1) dks larq"V djus

dh izkf;drk gS :

(1) 
1

15
(2) 

1

5
(3) 

1

30
(4) 

1

10

Question ID : 86435121325
Option 1 ID : 86435170572
Option 2 ID : 86435170574
Option 3 ID : 86435170571

Option 4 ID : 86435170573

Ans. Official Answer NTA (4)

Sol. g(3) = 2g(1)                S = {1,2,3,4,5,6}

can be defined in 3 ways

number of onto functions in this

condition = 3 × 4!

Total umber of onto function = 6!

Required probability = 
3 4 3 1

6 6 5 10


 


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9. Let A be the set of all points (, ) such that the area of triangle by the points (5, 6), (3, 2) and (, ) is 12

square units. Then the least possible length of a line segment joining the origin to a point in A, is :

ekuk A mu lHkh fcUnqvksa (, ) ftuds fy, fcUnqvksa (5, 6), (3, 2) rFkk (, ) }kjk cuk, x, f=Hkqt dk {ks=Qy 12

oxZ bdkbZ gS rks ewyfcUnq dks A esa ,d fcUnq ls feykus okys js[kk[k.M dh fuEure lEHko yEckbZ gS :

(1) 
8

5
(2) 

4

5
(3) 

12

5
(4) 

16

5

Question ID : 86435121321
Option 1 ID : 86435170555
Option 2 ID : 86435170556
Option 3 ID : 86435170558

Option 4 ID : 86435170557

Ans. Official Answer NTA (1)

Sol.

1
1

5 6 1 12
2

3 2 1

 



(4) (2) 1( 8) 24    

4 2 8 24   

2 4 12   

2 4 12    

2 4 12    2 4 12    

2 16   2 8   

2x y 16  2x y 8  

1

16
d

5


 2

8
d

5


1

16
d

5
 2

8
d

5


10. If z is a complex number such that 
z i

z 1




 is purely, imaginary, then the minimum value of  |z – (3 + 3i)| is :

ekuk z ,d lfEeJ la[;k gS] ftlds fy, 
z i

z 1




 iw.kZ :i ls dkYifud gS] rks |z – (3 + 3i)| dk fuEure eku gS :

(1) 3 2 (2) 6 2 (3) 2 2 (4) 2 2 1

Question ID : 86435121311
Option 1 ID : 86435170517
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Option 2 ID : 86435170518
Option 3 ID : 86435170516

Option 4 ID : 86435170515

Ans. Official Answer NTA (3)

Sol. z x iy 

x iy i x i(y 1) (x 1) iy

x iy 1 x 1 iy (x 1) iy

     
 

     

2 2

x(x 1) ixy i(y 1)(x 1) y(y 1)

(x 1) y

      


 

2 2

2 2

x x y y i((y 1)(x 1) xy)

(x 1) y

      


 

2 2

2 2

x y x y
0

(x 1) y

  


 

2 2x y x y 0   

1 1
C ,

2 2

 
  

 
         r = 

1

2

C (1/2,1/2)

R(3,3)

| z (3 3i) | min CR r   

2 2
5 5 1

2 2 2

   
        

5 1 4
2 2

2 2 2
   

11. Let f : N  N be a function such that f(m + n) = f(m) + f(n) for every m, n  N. If f(6) = 18, then

f(2) . f(3) is equal to :

ekuk f : N  N ,d Qyu gS] ftlds fy, f(m + n) = f(m) + f(n) m, n  N gSA ;fn f(6) = 18 gS] rks

f(2) . f(3) cjkcj gS :

(1) 36 (2) 54 (3) 6 (4) 18



Question Paper With Text Solution (Maths)
JEE Main August 2021 | 31 August  Shift-2

Page No. 13

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

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

Question ID : 86435121310
Option 1 ID : 86435170513
Option 2 ID : 86435170514
Option 3 ID : 86435170511

Option 4 ID : 86435170512

Ans. Official Answer NTA (2)

Sol. f(m + n) = f(m) + f(n)

m = n = 1

f(2) = 2f(1)

f(3) = f(2) + f(1)

f(3) = 3f(1)

f(2) f(3) = 6 (f(1))2

m = 3    n = 3

f(6) = 2f(3)

18 = 2f(3)

f(3) = 9

3f(1) = 9   f(1) = 3

f(2) f(3) = 6 × 9 = 54

12. If 
3

x /4

tan x tan x
lim

cos x
4




 

 
 

 

 and cot x

x 0
lim(cos x)


   are the roots of the equation, ax2 + bx – 4 = 0, then the

ordered pair (a, b) is :

;fn lehdj.k ax2 + bx – 4 = 0 ds ewy 
3

x /4

tan x tan x
lim

cos x
4




 

 
 

 

 rFkk cot x

x 0
lim(cos x)


   gSa] rks Øfer ;qXe (a, b)

gS :

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

Question ID : 86435121316
Option 1 ID : 86435170538
Option 2 ID : 86435170536
Option 3 ID : 86435170537

Option 4 ID : 86435170535

Ans. Official Answer NTA (3)
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Sol.
3

x
4

tan x tan x
lim

cos x
4






 
 

 






2 2 2

x
4

3 tan x sec x sec x
lim

sin x
4

 

 


 
   

3 1 2 2
4

1


  
   



cot x

x 0
lim(cos x)




x 0
lim cot x(cosx 1)

e 




x 0

1 cosx
lim

tan xe 

 
 
 

2x 0

1 cosx
lim x 1

xe 

 
   

 


b
4 1

a
   

b
3

a
         b = 3a

4
4 1

a
   

a = 1
b = 3

(a, b) = (1, 3)

13. If [x] is the greatest integer < x, then    
2

x2

0

x
sin x x dx

2

 
  

 
  is equal to :

;fn [x] egre iw.kkZad < x gS] rks    
2

x2

0

x
sin x x dx

2

 
  

 
  cjkcj gS :

(1) 4 ( + 1) (2) 2 ( + 1) (3) 4 ( – 1) (4) 2 ( – 1)

Question ID : 86435121318
Option 1 ID : 86435170545
Option 2 ID : 86435170543
Option 3 ID : 86435170546

Option 4 ID : 86435170544

Ans. Official Answer NTA (3)
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Sol.    2 x2

0

x
sin x x dx

2




 
  

1 2
2

0 1

x x
sin dx (x 1)sin dx

2 2

 
    

 
 



2
12 x 2 x 2 x

cos (x 1) cos cos dx
02 2 2

  


  

   
          



2

2

2 22 2 4 x
(0 1) (x 1) cos sin

1 1x 2

 


  

 
      

 

2

2

2 2 4
(1 0 1 ( 1) (0 1)

  

  
          

2

2

2 2 4


  

 
    

2

2

4 4
4 4 4( 1)

 
       

  
 

14. The domain of the function 
2

1 1

2

3x x 1 x 1
f (x) sin cos

(x 1) x 1
     

    
   

 is :

Qyu 
2

1 1

2

3x x 1 x 1
f (x) sin cos

(x 1) x 1
     

    
   

 dk izkar gS :

(1) 
1

0,
4

 
  

(2) 
1 1

, {0}
4 2

 
  

(3) 
1

0,
2

 
  

(4)  
1 1

2,0 ,
4 2

 
    

Question ID : 86435121328
Option 1 ID : 86435170583
Option 2 ID : 86435170585
Option 3 ID : 86435170584

Option 4 ID : 86435170586

Ans. Official Answer NTA (2)

Sol.
2

1 1

2

3x x 1 x 1
f (x) sin cos

(x 1) x 1
     

        

2

2

3x x 1
1 1

x 2x 1

 
  

 
           

x 1
1 1

x 1


  


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23x x 1
1

x 2x 1

 
 

 

2

2 2

4x x x(4x 1)
0 0

(x 1) (x 1)

 
  

 

1

1
x ( ,0] ,1 (1 )

4

 
      

2

2

3x x 1
1 0

x 2x 1

 
 

 

2

(x 2)(2x 1)
0

(x 1)

 




2 1
2

1

1
x 2,

2

 
   

 
1 1

x 2,0 ,
4 2

 
     

x 1
1

x 1


 



x 1
1

x 1






x
0

x 1




1
0

x 1




1 0
x > –1

x ( , 1) [0, )    

 x 0, 

1 1
x , {0}

4 2

 
   

15. If  
x y x

x x y
e

dy 2 y 2 2

dx 2 2 log 2

 



 , y (0) = 0, then for y = 1, the value of x lies in the interval :

;fn 
x y x

x x y
e

dy 2 y 2 2

dx 2 2 log 2

 



 , y (0) = 0 gS] rks y = 1 ds fy, x dk eku fuEu esa ls fdl varjky esa gS :

(1) ,1
2

 
  

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

 
  

(4) (2, 3)
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Question ID : 86435121319
Option 1 ID : 86435170548
Option 2 ID : 86435170549
Option 3 ID : 86435170547

Option 4 ID : 86435170550

Ans. Official Answer NTA (2)

Sol.

x y x

x x y
2

dy 2 y 2 .2

dx 2 2 nl






x y

x y
2

dy 2 (y 2 )

dx 2 (1 2 n )l






y

y

1 2 n 2
dy dx

y 2

l


 

yy 2 t 

y(1 2 n 2)dy dt l

dt
dx

t
 

lnt = x + c
ln(y + 2y) = x + c
ln(0 + 1) = 0 + c
c = 0
ln(y + 2y) = x
ln(1 + 2) = x

x = ln3

x (1, 2)

16. Negation of the statement (p  r) (q  r) is :

dFku (p  r) (q  r) dk fu"ks/ku gS :

(1) p q r (2) ~ p q r (3) ~ p q ~ r (4) p ~ q ~ r

Question ID : 86435121329
Option 1 ID : 86435170587
Option 2 ID : 86435170588
Option 3 ID : 86435170590

Option 4 ID : 86435170589

Ans. Official Answer NTA (4)

Sol. (p r) (q r)  

(A B) A B   
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(p r) q r   

(p r) ( q r)    

(p r) (~ r) (~ q)   

p (~ r) (~ q)  

17. If  +  +  = 2, then the system of equations

x + (cos)y + (cos)z = 0

(cos)x + y + (cos)z = 0

(cos)x + (cos)y + z = 0

has :

;fn  +  +  = 2gS] rks lehdj.k fudk;

x + (cos)y + (cos)z = 0

(cos)x + y + (cos)z = 0

(cos)x + (cos)y + z = 0

(1) a unique solution

ds vuar gy gS

(2) exactly two solutions

ds Bhd nks gy gS

(3) no solution

dk dksbZ gy ugha gS

(4) infinitely many solutions

dk vf}rh; gy gS

Question ID : 86435121313
Option 1 ID : 86435170525
Option 2 ID : 86435170526
Option 3 ID : 86435170524

Option 4 ID : 86435170523

Ans. Official Answer NTA (4)

Sol. 2     

1 cos cos

cos 1 cos

cos cos 1

 

 

 

21(1 cos ) cos (cos cos cos )      
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cos (cos (cos cos )    

2 2 21 cos cos cos cos cos cos cos cos cos            

2 2 21 2cos cos cos cos cos cos        

2 2 21 cos cos cos 2cos( )cos cos          

2 2 2sin cos cos cos( )(cos( ) cos( )              

2 2 2 2sin cos cos cos ( ) cos( )cos( )              

2 2 2 2 2 2sin cos cos cos ( ) cos sin           

2 2 2 2sin (1 sin ) cos ( ) sin        

2 2 2 2sin 1 sin cos ( ) sin      

2 2cos cos 0   

18. Let f be any continuous function on [0, 2] and twice differentiable on (0, 2). If  f(0) = 0, f(1) = 1 and f(2) = 2,

then :

ekuk dksbZ Qyu f  varjky [0, 2] esa larr gS rFkk (0, 2) esa nks ckj vodyuh; gSA ;fn f(0) = 0, f(1) = 1 rFkk f(2) = 2 gSa

rks :

(1) f '(x) = 0 for some x [0, 2]

fdlh x [0, 2] ds fy, f '(x) = 0 gS

(2) f ''(x) = 0 for some x (0, 2)

lHkh x (0, 2) ds fy, f ''(x) = 0 gS

(3) f ''(x) = 0 for some x (0, 2)

x (0, 2) ds fy, f ''(x) = 0 gS

(4) f ''(x) > 0 for some x (0, 2)

lHkh x (0, 2) ds fy, f ''(x) > 0 gS

Question ID : 86435121317
Option 1 ID : 86435170539
Option 2 ID : 86435170541
Option 3 ID : 86435170542

Option 4 ID : 86435170540

Ans. Official Answer NTA (2)

Sol. f(0) = 0   f(1) =  1   f(2) = 2

g(x) = f(x) – x

g(0) = 0

g(1) = 0        g(x) has three roots
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g(2) = 0

g'(x) = f '(x) –1   g'(x) has atleast two roots

g"(x) = f "(x)   has atleast one roots

19. Let a, b, c
 

 be three vectors mutually perpendicular to each other and have same magnitude. If a vector r


satisfies a {(r b) a} b {(r c) b} c {(r a) c} 0           
           

 then r


 is equal to :

ekuk rhu lfn'k a, b, c
 

 ijLij yEcor gSa rFkk buds ifjek.k cjkcj gSA ;fn ,d lfn'k r


,

a {(r b) a} b {(r c) b} c {(r a) c} 0           
           

 dks lUrq"V djrk gS] rks r


 cjkcj gS :

(1) 
1

(a b 2 c)
2

 
 

(2) 
1

(2a b c)
3

 
 

(3) 
1

(a b c)
3

 
 

(4) 
1

(a b c)
2

 
 

Question ID : 86435121324
Option 1 ID : 86435170567
Option 2 ID : 86435170570
Option 3 ID : 86435170569

Option 4 ID : 86435170568

Ans. Official Answer NTA (4)

Sol. r xa yb zc  
  

| a | | b | | c | k  
 

a {(r b) a} b {(r c) b} c {(r a) c} 0           
          

 a (r b) a  
  

 | a | (r b) a.(r b) a   
     

 2k (r b) a.r a  
   

 2k (r b) a.(xa yb zc a    
     

 2 2k (r b) k x a  
 

2 2 2 2 2 2k (r b) k xa k (r c) k yb k (r a) k zc 0         
       

r b xa r c yb r a zc 0        
       

3r a b c xa yb zc 0      
     

3r (a b c) (xa yb zc) 0      
     

2r a b c  
  
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a b c
r

2

 


 


20. Let a
1
, a

2
, a

3
,...be an A.P. If  1 2 10

2
1 2 p

a a ... a 100

a a ... a p

  


  
 , p  10, then 

11

10

a

a is equal to :

ekuk a
1
, a

2
, a

3
,...,d A.P. gSA ;fn 1 2 10

2
1 2 p

a a ... a 100

a a ... a p

  


  
 , p  10 gS] rks 

11

10

a

a  cjkcj gS :

(1) 
121

100
(2) 

21

19
(3) 

100

121
(4) 

19

21

Question ID : 86435121314
Option 1 ID : 86435170527
Option 2 ID : 86435170528
Option 3 ID : 86435170530

Option 4 ID : 86435170529

Ans. Official Answer NTA (2)

Sol.
2

10
(2a 9d) 1002

P P(2a (P 1)d)
2




 

2a 9d 10

2a (P 1)d P




 

2aP 9dP 20a 10(P 1)d   

2aP 20a 10(P 1)d 9Pd   

a(2P 20) d(10P 10 9P)   

2a(P 10) d(P 10)  

2a = d

11

10

a a 10d a 10(2a) 21a 21

a a 9d a 9(2a) 19a 19

 
   

 



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

SECTION - B

1. The number of 4-digit numbers which are neither multiple of 7 nor multiple of 3 is______.

4-vadks dh la[;k,¡] tks u rks 7 dh xq.kt gSa u gh 3 dh xq.kt gSa] dh la[;k gS______A

Question ID : 86435121331

Ans. Official Answer NTA (5143)

Sol. 4 digit numbers divisible by 3

1002, 1005,............9999
9999 = 1002 + (n –) 3

9999 1002
1 n

3


 

8997
1 n

3
 

2999 + 1 = n
n = 3000
4-digit numbers  divisible by 7
1001, 1008,..............9996
9996 = 1001 + (n – 1)7

9996 1001
1 n

7


 

8995
1 n

7
 

1285 + 1 = n
n = 1286
4-digit numbers divisible by both 3 and 7
1008, 1029........9996
9996 = 1008 + (n – 1)21

9996 1008
1 n

21


 

8988
1 n

21
 

428 + 1 = n
n = 429
No. divisible by either 3 or 7
= 3000 + 1286 – 429
= 3857
No. not divisible by 3 and 7
= 9000 – 3857
= 5143
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2. If the coefficient of  a7b8 in the expansion of (a + 2b + 4ab)10 is K.216, then K is equal to______.

;fn (a + 2b + 4ab)10 ds izlkj esa a7b8  dk xq.kkad K.216 gS] rks K cjkcj gS ______A

Question ID : 86435121332

Ans. Official Answer NTA (315)

Sol. 31 2 PP P

1 2 3

10
(a) (2b) (4ab)

P P P

P
1
 + P

3 
= 7 P

2
 + P

3 
= 8

P
1
 + P

2 
+ P

3 
= 10

7 + P
2 
= 10

P
2 
= 3 P

3 
= 5

P
1 
= 2

1310
2

2 3 5


1310 9 8 7 6
2

6 2

   




5 × 9 × 7 × 216 = K × 216

K = 5 × 9 × 7

K  = 45 × 7 = 315

3. The number of elements in the set, 3a b
A : a,b,d { 1,0,1} and (I A) I A

0 d
  

       
  

 where I is 2 × 2

identity matrix, is_____.

leqPp; 3a b
A : a,b,d { 1,0,1} (I A) I A

0 d
  

       
  

rFkk  , I , 2 × 2 dk rRled vkO;wg gS esa vo;oksa dh

la[;k gS_____A

Question ID : 86435121330

Ans. Official Answer NTA (8)

Sol. (I – A)3 = I – A3

(I – A) (I – A) (I – A) = I – A3
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(I – A – A + A2) (I – A) = I – A3

(I – 2A + A2) (I – A) = I – A3

I – 2A + A2 – A + 2A2 – A3 = I – A3

I – 3A + 3A2 – A3 = I – A3

3A2 – 3A = 0

A2 – A = 0

A2 – A

a b a b a b

0 d 0 d 0 d

     
     

     

2

2

a ba ab bd

0 d0 d

   
   

  

a2 = a ab + bd = b
b(a + d) = b

d2 = d b(a + d – 1) = 0
a(a – 1) = 0 b = 0 or a + d = 1
a = 0, 1 d = 0, 1

Total 8 Matrices

4. If  
2 3 4

7 9 13 19
S ...

5 5 5 5
     , then 160 S is equal to______.

;fn 
2 3 4

7 9 13 19
S ...

5 5 5 5
      gS] rks 160 S cjkcj gS ______A

Question ID : 86435121333

Ans. Official Answer NTA (305)

Sol. 2 3 4

7 9 13 19
S ......

5 5 5 5
    

2 3 4

S 7 9 13
.....

5 5 5 5
   

2 3 9

4S 7 2 4 6
.....

5 5 5 5 5
    
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0 2 3 4

2 4 6
S ....

5 5 5
   

0
3 4

S 2 4
....

5 5 5
  

0
2 3 4

4S 2 2 2
.....

5 5 5 5
   

0 2 3

1 1 1
2S ....

5 5 5
   

0

1 1
15 52S

1 4 41
5 5

  



S
0
 = 

1

8

4S 7 1

5 5 8
 

4S 1 7 61

5 8 5 40
  

5 61
S

4 40
 

5 61
160S 160 61 5 305

4 40
     

5. A tangent line L is drawn at the point (2, –4) on the parabola y2 = 8x. If the line L is also tangent to the circle x2

+ y2 = a, then 'a' is equal to______.

ijoy; y2 = 8x ds fcUnq (2, –4) ij ,d Li'kZ js[kk L [khaph xbZ gSA ;fn js[kk L o`Ùk x2 + y2 = a dh Hkh Li'kZ js[kk gS]

rks 'a' cjkcj gS______A

Question ID : 86435121338

Ans. Official Answer NTA (2)

Sol.
x 2

y ( 4) 8
2

 
     

–y = x + 2
x + y + 2 = 0
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D C

a a


| 2 | a

a = 2

6. If the line y = mx bisects the area enclosed by the lines x = 0, y = 0, x = 
3

2
 and the curve y = 1 + 4x – x2, then

12 m is equal to_____.

;fn js[kkvksa x = 0, y = 0, x = 
3

2
 rFkk oØ y = 1 + 4x – x2 ls f?kjs {ks= ds {ks=Qy dks js[kk y = mx lef}Hkkftr djrh

gS] rks 12 m cjkcj gS _____A

Question ID : 86435121336

Ans. Official Answer NTA (26)

Sol.
(0,1)

0

A

B

(2,5)

y=mx

3
2

,0

3
2

, 19
4 v = b

2a
, –D

4a

v = (2,5)

3
2

, 3m
2

Total Area = 

3/2
2

0

(1 4x x )dx 

3
2

3 / 2x
x 2x

03
  

3 9 1 27
2

2 4 3 8

   
        

3 9 9

2 2 8
  

12 36 9 39

8 8

 
 
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Area of 
39

OAB
16

 

39 1 3 3m

16 2 2 2
  

13
3m

2


13
12m 4 26

2
  

7. If  2 1
e e3 3

sin x 2 tan x 1
dx log |1 tanx | log |1 tanx tan x | tan C

sin x cos x 3

  
          

 , when C is

constant of integration, then the value of 18( +  + 2) is______.

;fn 2 1
e e3 3

sin x 2 tan x 1
dx log |1 tanx | log |1 tanx tan x | tan C

sin x cos x 3

  
          

 , tgk¡ C ,d

lekdyu vpj gS] rks 18( +  + 2) dk eku cjkcj gS______A

Question ID : 86435121335

Ans. Official Answer NTA (3)

Sol. 3 3

sin x
dx

sin x cos x
2

3

tan x sec x
dx

tan x 1
tanx = t
sec2xdx = dt

3

tdt

t 1

2

tdt

(t 1)(t t 1)  

2 2

t A Bt c

(t 1)(t t 1) t 1 t t 1


 

     

t = A(t2 – t + 1) + (t + 1) (Bt + c)
t = At2 – At + A + Bt2 + Ct + Bt + c
t = (A + B)t2 + (B + C – A)t + A + C
A + B = 0 B + C – A = 1 A + C = 0
B + C – A = 1 C = –A
–A –A –A = 1 B = – A
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1
A

3
 

1
C

3


1
B

3


 2 2

tdt 1 dt 1 t 1
dt

(t 1)(t t 1) 3 t 1 3 t t 1


  

        2

1 1 t 1
ln | t 1| dt

3 3 t t 1


   

 

2 2 2

t 1 1 2t dt
dt dt

t t 1 2 t t 1 t t 1


 

       

2 2

1 2t 1 3 dt

2 t t 1 2 t t 1


 

    

2

22

1 3 dt
ln | t t 1 |

2 2 1 3
t

2 2

   
  

    
   



2 1

1
t

1 3 2 2ln | t t 1| tan
2 2 3 3

2



 


 
      

 
 

2 11 1 1 2t 1
ln | t 1| ln | t t 1| tan

3 6 3 3

  
         

2 11 1 1 2 tan x 1
ln |1 tan x | ln | tan x tan x 1| tan

3 6 3 3

  
         

1

3
  

1

6
 

1

3
 

2 1 1 1
18( ) 18

3 6 3
  

 
       

1
18 3

6
  

8. Let B be the centre of the circle x2 + y2 – 2x + 4y + 1 = 0. Let the tangents at two points P and Q on the circle

intersect at the point A (3, 1). Then 
area APQ.8
area BPQ

 
 

 
 is equal to_____.

ekuk o`Ùk x2 + y2 – 2x + 4y + 1 = 0 dk dsUnz B gSA ekuk o`Ùk ds nks fcUnqvksa P rFkk Q ij Li'kZ js[kkvksa dk izfrPNsnu

fcUnq A (3, 1) gS rks 
APQ.8
BPQ

 
 
 

dk {k=s Qy

dk {k=s Qy
cjkcj gS ___A

Question ID : 86435121337
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Ans. Official Answer NTA (18)

Sol.

P

2

Q

B(1,-2)

2

A(3,1)

r 1 4 1 2   

AP = 1S 3

1
3 3 sin

area APQ 2.8 8 18
1area BPQ 2 2 sin
2

 
     

   
      

 

9. Let f(x) be a cubie polynomical with f(1) = –10, f(–1) = 6, and has a local minima at x = 1, and f '(x) has a local

minima at x = –1. Then f(3) is equal to_______.

ekuk f(x) ,d f=?kkrh; cgqin gS ftlds fy, f(1) = –10, f(–1) = 6 gSa] rFkk f dk ,d LFkkuh; fuEure fcUnq x = 1 gS

vkSj f '(x) dk ,d LFkkuh; fuEure fcUnq x = –1 gS rks f(3) cjkcj gS _______A

Question ID : 86435121334

Ans. Official Answer NTA (22)

Sol. f(1) = –10         f(–1) = 6

f "(x) = a(x + 1)

f '(x) = 
2ax

ax c
2

 

f '(1) = 0         
3a

c
2




2ax 3a
f '(x) ax

2 2
  
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3 2ax ax 3ax
f (x) c

6 2 2
   

f (1) = –10

f(–1) = 6

= 1 c = –5  a = 6

f(x) = x3 + 3x2 – 9x – 5

f(3) = 22

10. Suppose the line 
x 2 y 2 z 2

5 2

  
 

 
 lies on the plane x + 3y – 2z +  = 0. The ( + ) is equal to_____.

ekuk js[kk 
x 2 y 2 z 2

5 2

  
 

 
 lery x + 3y – 2z +  = 0 esa fLFkr gS rks ( + ) cjkcj gS _____A

Question ID : 86435121339

Ans. Official Answer NTA (7)

Sol.
x 2 y 2 z 2

5 2

  
 



ˆ ˆ ˆb i 5j 2k  


ˆ ˆ ˆn i 3j 2k  


b.n 0
 

15 4 0   

19 

2 6 4 0   

              12  

19 12 7    
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