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SECTION – A

1. Let 1 1 1 x
f (x) cos 2 tan sin cot ,0 x 1

x
 

  
      

  
. Then :

ekuk  Let 1 1 1 x
f (x) cos 2 tan sin cot ,0 x 1

x
 

  
      

  
 gS] rks %

(1) 2 2(1 x) f '(x) 2(f (x)) 0  

(2) 2 2(1 x) f '(x) 2(f (x)) 0  

(3) 2 2(1 x) f '(x) 2(f (x)) 0  

(4) 2 2(1 x) f '(x) 2(f (x)) 0  

Question ID : 86435120057
Option 1 ID : 86435166762
Option 2 ID : 86435166761
Option 3 ID : 86435166760

Option 4 ID : 86435166759

Ans. Official Answer NTA (2)

Sol. Put 2x sin 

2
1 1

2

cos
f (x) cos 2 tan sin cot

sin
 

       
      

        1cos(2 tan sin ) 

let 1tan (sin ) 0  

       tan sin  

f cos(2 ) 

   
2

2

1 tan

1 tan

 


 

1 x
f (x)

1 x






2

2
f '(x)

(1 x)





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2

2 1 x
(1 x) f '(x) 2

1 x

 
    

 

2 2(1 x) f '(x) 2(f (x))  

2. The value of 
22n 1

2 2n r 0

1 n
lim

n n 4r



 



 is :

22n 1

2 2n r 0

1 n
lim

n n 4r



 



 dk eku gS %

(1) 
11

tan (4)
4



(2) 
11

tan (2)
2



(3) 
11

tan (4)
2



(4) 1tan (4)

Question ID : 86435120059
Option 1 ID : 86435166767
Option 2 ID : 86435166770
Option 3 ID : 86435166768
Option 4 ID : 86435166769

Ans. Official Answer NTA (3)

Sol.
22x

2 2x r 0

1 n
lim

n n 4x 




2x

2x r 0

1 1
lim

n r
1 4

n

 


 
  

 

2

2
0

dx

1 dx
 



 
21

0

1
tan (2x)

2


1tan (4)

2




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3. The mean and standard deviation of 20 observations were calculated as 10 and 2.5 respectively. It was found

that by mistake one data value owas taken as 25 instead of 35. If   and   are the mean and standard

deviation respectively for correct data, then ( , )   is :

20 izs{k.kksa ds ek/; rFkk ekud fopyu Øe'k% 10 rFkk 2.5 fudkys x;sA ;g ik;k x;k fd xyrh ls ,d vkadM+k 35 dh txg

25 fy;k x;k FkkA ;fn lgh vkadM+ksa dk ek/; rFkk ekud fopyu Øe'k%   rFkk   gSa] rks ( , )   gS %

(1) (11, 25)

(2) (10.5, 25)

(3) (11, 26)

(4) (10.5, 26)

Question ID : 86435120069
Option 1 ID : 86435166807
Option 2 ID : 86435166810
Option 3 ID : 86435166808

Option 4 ID : 86435166809

Ans. Official Answer NTA (4)

Sol. n 20                 x 10             2.5 

x nx 200  

2
2 2x

(x)
n


  

2
ix

6.25 100
10


 

2
ix

106.25
20




2
ix 2125 

For new distribution

i
i

x 210
x 200 25 35 210 x 10.5

20 20


        

2 2 2
ix 2125 (25) (35) 2725    

2
2 2 2ix 2725

(x) (10.5)
20 20


      

                              136.25 110.25 

                              26

( , ) (10.5, 26)  
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4. If 20
rC  is the co–efficient of rx  in the expansion of (1 + x)20 , then the value of 

20
2 20

r
r 0

r C

  is equla to :

;fn (1 + x)20  ds izlkj esa rx   dk xq.kkad 20
rC  gS] rks 

20
2 20

r
r 0

r C

 dk eku cjkcj gS %

(1) 380 × 218

(2) 420 × 219

(3) 380 × 219

(4) 420 × 218

Question ID : 86435120055
Option 1 ID : 86435166753
Option 2 ID : 86435166751
Option 3 ID : 86435166752

Option 4 ID : 86435166754

Ans. Official Answer NTA (4)

Sol.
20 20

2 20 2 19
r r 1

r 0 r 0

20
r C r ( C )

r


 

 
    

 

               19 19
r 1 r 120(r 1) C 20 C     

               
18 19

r 2 r 1

19
(r 1) C (20) C

r 1
 

 
     

 

               19 19
r 2 r 1(20)(19) C 20 C    

               18 19(20)(19)2 (20)(2 ) 

               19 19 182 (190 20) 210(2 ) 420(2 )   

5. Let a i j k  

   and b j k 


 . If c


 is a vector such that a c b 

  
 and a . c 3
 

, then a.(b c)
  

 is equal to :

ekuk a i j k  

   rFkk b j k 


  gSA ;fn ,d lfn'k c


bl izdkj gS fd a c b 

  
 rFkk a . c 3
 

 gS] rks a.(b c)
  

 cjkcj

gS %

(1) – 6 (2) 6 (3) 2 (4) – 2

Question ID : 86435120066
Option 1 ID : 86435166797
Option 2 ID : 86435166798
Option 3 ID : 86435166796

Option 4 ID : 86435166795
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Ans. Official Answer NTA (4)

Sol. a c b 
 

cross with a
 ˆ ˆ ˆa b 2i j k    



 a a c a b   
   

a b 6 


3a 3c a b  
  

3c 3a a b  
  

dot with a b


   
2

3 a b .c 0 a b   
   

 3 a b .c 6  
 

   a b .c 2 a. b c    
    

6. A plane P contains the line x 2y 3z 1 0 x y z 6        , and is perpendicular to the plane

2x y z 8 0     . Then which of the following points lies on P ?

,d lery P esa js[kk x 2y 3z 1 0 x y z 6         fLFkr gS rFkk P, lery 2x y z 8 0     ds yEcor~ gS rks

fuEu esa ls dkSulk fcUnq lery P ij gS \

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

Question ID : 86435120064
Option 1 ID : 86435166787
Option 2 ID : 86435166789
Option 3 ID : 86435166790

Option 4 ID : 86435166788

Ans. Official Answer NTA (4)

Sol. Equation of required plane

x + 2y + 3z + 1 +  (x – y –z – 6) = 0

It is perpendicular to  –2x + y + z + 8 = 0

(1 +, 2 –, 3 – ). (– 2, 1, 1) = 0

– 2 – 2 + 2 –  + 3 –=0


3

4
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x + 2y + 3z + 1 + 
3

4
 (x – y – z – 6) = 0

7x + 5y + 9z – 14 = 0

(0, 1, 1) lies in this plane

7.

1 2

1 05 5
A , B , i 1

2 1 i 1

5 5

 
   
     
   

 
 

 and Q = AATBA, then the inverse of the matrix A Q2021 AT is equal to :

;fn 

1 2

1 05 5
A , B , i 1

2 1 i 1

5 5

 
   
     
   

 
 

 rFkk Q = AATBA gS] rks vkO;wg A Q2021 AT dk O;qRØe cjkcj gS&

(1) 

1
2021

5

1
2021

5

 
 

 
 
 
 

(2) 
1 0

2021i 1

 
 
 

(3) 
1 0

2021i 1

 
 
 

(4) 
1 2021i

0 1

 
 
 

Question ID : 86435120052
Option 1 ID : 86435166740
Option 2 ID : 86435166739
Option 3 ID : 86435166742

Option 4 ID : 86435166741

Ans. Official Answer NTA (2)

Sol.

1 2

5 5
A

2 1

5 5

 
 
 
 

 
 

 ; AAT = I

Q = AT BA

Q2 = AT BAAT BA = AT B2 A

||ly  Q2021 = AT  B2021 A

Let P = A Q2021 AT

        = AAT B2021 AAT
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P = B2021

B = 
1 0

0 1

 
 
 

 
1 0

i 1

 
 
 

 = I + C

C2 = O

B2021 = (I + C)2021 = I + 2021 C

P = B2021 = 
1 0

2021i 1

 
 
 

 ; |P| = 1

P–1 = 
 adj P

| P |
 =   

1 0

2021i 1

 
 
 

8. Out of all the patients in a hospital 89% are found to be suffering from heart ailment and 98% are suffering from

lungs infection. If K% of them are suffering from both ailments, then K can not belong to the set :

,d vLirky ds lHkh ejhtksa esa ls 89% fny dh chekjh ls xzflr ik;s x;s rFkk 98%  ds QsQM+s laØfer ik;s x;sA ;fn K%

nksuksa chekfj;ksa ls xzflr gSa] rks fuEu esa  ls fdl leqPp; esa K ugha gks ldrk\

(1) {84, 87, 90, 93} (2) {79, 81, 83, 85} (3) {84, 86, 88, 90} (4) {80, 83, 86, 89}

Question ID : 86435120050
Option 1 ID : 86435166734
Option 2 ID : 86435166733
Option 3 ID : 86435166731

Option 4 ID : 86435166732

Ans. Official Answer NTA (2)

Sol.

A B

d

bca
 A   Heart ailment   ;  B   lung ailment

a + b + c + d = 100 .......................(1)

a + c = 89 .......................(2)

b + c = 98 .......................(3)

a + b + 2c = 187

 a + b + c 100
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c   87

9. If a line along a chord of the circle 2 24x 4y 120x 675 0    , passes through the point (–30, 0) and is

tangent to the parabola y2 = 30x, then the length of this chord is :

;fn o`Ùk 2 24x 4y 120x 675 0    dh ,d thok ds vuqfn'k ,d js[kk fcUnq (–30, 0) ls gksdj tkrh gS rFkk ijoy;

y2 = 30x dh Li'kZ js[kk gS] rks bl thok dh yEckbZ gS %

(1) 7 (2) 5 (3) 3 5 (4) 5 3
Question ID : 86435120062
Option 1 ID : 86435166779
Option 2 ID : 86435166781
Option 3 ID : 86435166780

Option 4 ID : 86435166782

Ans. Official Answer NTA (3)

Sol. Let line y = m (x + 30)

This is tangent to y2 = 30x

apply COT

c = 
a

m

30 m = 

30

4
m

  m2 = 
1

4
 m = 

1

2
 or  m = 

1

2

2y = x + 3

length of chord = 2 22 r p r =  
15

2

= 2

22
15 15

2 5

  
   

   
p = 

30 15 15

5 5




= 3 5

10. The value of 

1 1
2 2 22

1

2

x 1 x 1
2 dx

x 1 x 1

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

 is :

1 1
2 2 22

1

2

x 1 x 1
2 dx

x 1 x 1

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

 dk eku gS %

(1) 
e4 log (3 2 2) (2) e2 log 16 (3) elog 4 (4) elog 16
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Question ID : 86435120058
Option 1 ID : 86435166763
Option 2 ID : 86435166766
Option 3 ID : 86435166764

Option 4 ID : 86435166765

Ans. Official Answer NTA (4)

Sol. I =  

1

2

1

2

f x dx



f(x) = 

1
2 2 2x 1 x 1

2
x 1 x 1

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

 .

= 

2
x 1 x 1

x 1 x 1

  
 

  

f(x)  =
x 1 x 1

x 1 x 1

 


 

f(x) = f(– x)

I =  

1

2

1

2

f x dx



= 2  

1

2

0

f x dx

= 2

1

2

0

x 1 x 1
dx

x 1 x 1

 


 

= 2 

1

2

0

x 1 x 1
dx

1 x x 1

  
 

  


= 2 

1

2

0

2 2
1 1 dx

1 x x 1

   
     

    


= 2 
1

2
0

2 ln 1 x 2 ln 1 x     
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= – 4 ln 
1

1
2

 
 

 
 – 4 ln 

1
1

2

 
 

 

= – 4 ln 
1

1
2

 
 

 
 = – 4 ln 

1

2

 
 
 

 = 4 ln 2

= ln 16

11. If the sum of an infinite GP a, ar, ar2, ar3, .... is 15 and the sum of the squares of its each term is 150, then the

sum of ar2, ar4, ar6, ...... is

,d vuar GP a, ar, ar2, ar3, .... dk ;ksx 15 gS rFkk blds izR;sd in dk oxZ djus ij ;ksx 150 gS] rks  ar2, ar4, ar6, ...... dk

;ksx gS %

(1) 
25

2
(2) 

1

2
(3) 

5

2
(4) 

9

2

Question ID : 86435120056
Option 1 ID : 86435166758
Option 2 ID : 86435166756
Option 3 ID : 86435166755

Option 4 ID : 86435166757

Ans. Official Answer NTA (2)

Sol.
a

1 r
= 15

2

2

a

1 r
 = 150

   
2 2

2

15 1 r

1 r




 = 150

1 r

1 r




 =

2

3

3 – 3r = 212r

r =
1

5

a = 15 (1 – r) = 12
S = ar2  + ar4 + ar6 +.......

= 
2

2

ar

1 r
 = 

2

2

1
12

5

1
1

5

 
 
 

 
  
 

 = 
12

24
 = 

1

2
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12. The equation 
z 1

arg
z 1 4

  
 

 
 represents a circle with :

(1) centre at (0, 0) and radius 2

(2) centre at (0, – 1) and radius 2

(3) centre at (0, 1) and radius 2

(4) centre at (0, 1) and radius 2

lehdj.k 
z 1

arg
z 1 4

  
 

 
 ,d o`Ùk dks fu:fir djrk gS ftldk %

(1) dsUnz (0, 0) gS rFkk f=kT;k 2 gS

(2) dsUnz (0, – 1) gS rFkk f=kT;k 2

(3) dsUnz (0, 1) gS rFkk f=kT;k  2 gS

(4) dsUnz (0, 1) gS rFkk f=kT;k 2  gS

Question ID : 86435120051
Option 1 ID : 86435166735
Option 2 ID : 86435166738
Option 3 ID : 86435166736

Option 4 ID : 86435166737

Ans. Official Answer NTA (4)

Sol.
z 1

arg
z 1 4

  
 

 

Chord AB will subtend 90o at center.

r r

C

A(1,0)B( 1,0)

o90

2 22r (AB) r 2  

Center = (0, 1)
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13. On the ellipse 
2 2x y

1
8 4
   let P be a point in the second quadrant such that the tangent at P to ellipse is

perpendicular to the line x + 2y = 0. Let S and S' be the foci of the ellipse and e be its eccentricity. If A
is the area of the triangle SPS' then, the value of (5 – e2). A is :

ekuk nh?kZo`Ùk 
2 2x y

1
8 4
   ij nwljs prqFkkZa'k esa ,d fcUnq P bl izdkj gS fd  P ij  nh?kZo`Ùk dh Li'kZ js[kk] js[kk x + 2y = 0

ds yEcor~  gSA ekuk nh?kZo`Ùk dh ukfHk;k¡ S rFkk S' gS rFkk bldh mRdsUnzrk e gSA ;fn f=kHkqt SPS' dk {ks=kQy A gS] rks

A (5 – e2) dk eku gS %

(1) 24

(2) 14

(3) 12

(4) 6

Question ID : 86435120063
Option 1 ID : 86435166783
Option 2 ID : 86435166784
Option 3 ID : 86435166785

Option 4 ID : 86435166786

Ans. Official Answer NTA (4)

Sol.
S' S

P( )

2 2x y
E 1

8 4
 

2
2

2

b 4 1
e 1 1

a 8 2
    

P(2 2 cos , 2sin ) 

A
1

(2ae)(bsin )
2

 

abesin 

4sin 

Tangent at P

x cos ysin
1

22 2

 
 

slope of tangent = 2
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cos

2
sin 2


 



             cot 2 2  

              
1

| sin |
3

  

4
A | 4sin |

3
  

2 1 4
(5 e )A 5

2 3

 
   

 

                
9 4

6
2 3

  

14. Let 0,
2

 
 

 
. If the system of linear equations.

2 2(1 cos )x sin y 4sin 3 z 0      

2 2cos x (1 sin ) y 4sin 3 z 0      

2 2cos x sin y (1 4sin 3 )z 0      

ekuk 0,
2

 
 

 
 gSA ;fn jSf[kd lehdj.k fudk;

2 2(1 cos )x sin y 4sin 3 z 0      

2 2cos x (1 sin ) y 4sin 3 z 0      

2 2cos x sin y (1 4sin 3 )z 0      

dk vrqYN gy gS] rks   dk eku gS %

(1) 
18



(2) 
7

18



(3) 
4

9



(4) 
5

18



Question ID : 86435120053
Option 1 ID : 86435166743
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Option 2 ID : 86435166744
Option 3 ID : 86435166746

Option 4 ID : 86435166745

Ans. Official Answer NTA (2)

Sol. D 0

2 2

2 2

2 2

1 cos sin 4sin 3

cos 1 sin 4sin 3 0

cos sin 1 4sin 3

   

    

   

1 1 2 3C C C C  

2

2

2

2 4cos3 sin 4sin3

2 4sin3 1 sin 4sin 3 0

2 4sin3 sin 1 4sin 3

   

     

    

2 4sin 3 0   

             
1

sin 3
2


 

             
7

3
6


 

              
7

18


 

15. Let A and B be independent events such that P(A) = p, P(B) = 2p. The largest value of p, for which P (exactly

one of A, B occurs) 
5

9
 , is :

ekuk Lora=k ?kVukvksa A rFkk B ds fy, P(A) = p rFkk P(B) = 2p gS rks p dk vf/kdre eku] ftlds fy, P (A rFkk B esa ls

Bhd ,d ?kfVr gksrh gS) 
5

9
  gS] gS %

(1) 
2

9

(2) 
1

3

(3) 
5

12
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(4) 
4

9

Question ID : 86435120068
Option 1 ID : 86435166806
Option 2 ID : 86435166803
Option 3 ID : 86435166805

Option 4 ID : 86435166804

Ans. Official Answer NTA (3)

Sol. P (Exactly one of A or B occurs) 
5

9


5
P(AB) P(AB)

9
 

5
p(1 2p) 2p(1 p)

9
   

2 5
3p 4p

9
 

236p 27p 5 0  

(12p 5)(3p 1) 0  

5
p

12
     or    

1
p

3


16. The sum of the series 100

2 100

2 4 2

1 2 2 2
.....

x 1 x 1 x 1 x 1
   

   
 when x = 2 is :

Js.kh 100

2 100

2 4 2

1 2 2 2
.....

x 1 x 1 x 1 x 1
   

   
 dk ;ksx] tc x = 2 gS] gS %

(1) 
101

101

2
1

4 1




(2) 
101

101

2
1

4 1




(3) 
100

101

2
1

4 1




(4) 
100

101

2
1

4 1




Question ID : 86435120054
Option 1 ID : 86435166749



Question Paper With Text Solution (Maths)
JEE Main August 2021 | 26 August  Shift-1

Page No. 17

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

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

Option 2 ID : 86435166747
Option 3 ID : 86435166750

Option 4 ID : 86435166748

Ans. Official Answer NTA (2)

Sol.
2

2 4

1 2 2
S .......

x 1 x 1 x 1
   

  

2

1 1 1 2
S .......

x 1 x 1 x 1 x 1
    

   

2 2 4

1 2 2 2
S

x 1 x 1 x 1 x 1
   

   

101

101

2

1 2
S

x 1 x 1
  

 

put x = 2

101

101

2

2
S 1

2 1
 


      Bonus

17. The sum of solutions of the equations 
cos x

| tan 2x |
1 sin x




, x , ,
2 2 4 4

      
     
   

 is :

lehdj.k 
cos x

| tan 2x |
1 sin x




, x , ,
2 2 4 4

      
     
   

 ds gyksa dk ;ksx gS %

(1) 
11

30




(2) 
7

30




(3) 
15




(4) 
10



Question ID : 86435120060
Option 1 ID : 86435166772
Option 2 ID : 86435166773
Option 3 ID : 86435166774

Option 4 ID : 86435166771

Ans. Official Answer NTA (1)

Sol.           
cos x

| tan 2x |
1 sin x



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x

tan | tan 2x |
4 2

 
  

 

C–1   tan 2x 0

          
x

tan 2x tan
4 2

 
  

 

          
x

2x n
4 2


   

          
5x

n
2 4


  

          
2n (4n 1)

x
5 10 10

   
  

          x
10


     ,    

3

10




C–2   
x

tan 2x 0 tan 2x tan
4 2

 
    

 

          
x

tan 2x tan
2 4

 
  

 

          
x

2x n
2 4


  

          
3x (4n 1)

n
2 4 4

  
  

          
(4n 1)

x
6

 


x
6




Sum of solution 
3 11

10 10 6 30

   
    

18. If the truth value of the Boolean expression ((p q) (q r) ( r)) (p q)       is false, then the truth values

of the statements p, q, r respectively can be :

;fn cwyh; O;atd ((p q) (q r) ( r)) (p q)       dk lR; eku vlR; gS] rks dFku p, q, r ds lR;eku Øe'k%

gS %

(1) F T F

(2) T F T
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(3) F F T

(4) T F F

Question ID : 86435120067
Option 1 ID : 86435166801
Option 2 ID : 86435166799
Option 3 ID : 86435166800

Option 4 ID : 86435166802

Ans. Official Answer NTA (4)

Sol.  E (p q) (q r) ( r) (p q)      

E is False

(p q)   is False

(p q) (q r) ( r)      is True

r  is True           r is False

(q r)  is True        q is False

(p q)  is True          p is True

19. Let y = y(x) be a solution curve of the differential equation 2(y 1) tan x dx tan x dy ydx 0    , x 0,
2

 
 
 

.

If 
x 0
lim xy(x) 1
 

 , then the value of y
4

 
 
 

 is :

ekuk vody lehdj.k 2(y 1) tan x dx tan x dy ydx 0    , x 0,
2

 
 
 

dk gy y = y(x) gSA ;fn 
x 0
lim xy(x) 1
 



gS] rks y
4

 
 
 

 dk eku gS %

(1) 
4



(2) 
4




(3) 1
4




(4) 1
4



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Question ID : 86435120065
Option 1 ID : 86435166794
Option 2 ID : 86435166793
Option 3 ID : 86435166792

Option 4 ID : 86435166791

Ans. Official Answer NTA (1)

Sol.
2dy

tan x y (y 1) tan x 0
dx

   

2 2dy
tan x ysec x tan x

dx
  

2d(y tan x) tan x dx   

y tan x x tan x C  

y x cot x 1 C cot x  

2

x 0x 0
lim xy lim(x cot x x x Ccot x) 1

 
   

y x cot x 1 cot x  

Put x
4




y 1 1
4 4 4

   
    

 

20. Let ABC be a triangle with A (– 3, 1) and ACB ,0
2


      . If the equation of the median through B is 2x

+ y – 3 = 0 and the equation of angle bisector of C is 7x – 4y – 1 = 0, then tan  is equal to :

ekuk ABC ,d f=kHkqt gS ftlesa A (– 3, 1) rFkk ACB ,0
2


       gSA ;fn B ls ekf/;dk js[kk dk lehdj.k

2x + y – 3 = 0 gS rFkk dks.k C dh lef}Hkktd js[kk dk lehdj.k 7x – 4y – 1 = 0 gS] rks tan  cjkcj gS %

(1) 
3

4

(2) 
1

2

(3) 
4

3

(4) 2

Question ID : 86435120061
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Option 1 ID : 86435166776
Option 2 ID : 86435166775
Option 3 ID : 86435166777

Option 4 ID : 86435166778

Ans. Official Answer NTA (3)

Sol.

A(–3, 1)

CB



2x + y–3 = 07x – 4y–1=0

7h 1
C h,

4

 
 
 

Mid point of AC will lie on median.

= Mid point   
h 3 7h 3

,
2 8

  
 
 

h 3 7h 3
2 3 0

2 8

  
   

 

8h 24 7h 3 24 0    

15h 45   h 3 

C(3,5)

AC

5 1 2
m

3 3 3


 



7 2
14 3tan

72 21
6



 



2

1
22 tan

422tan
1 31 tan 1

2 4

 
 
    


 

SECTION - B
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1. The number of three – digit even numbers, formed by the digits 0, 1, 3, 4, 6, 7 if the repetition of digits is not

allowed, is ________.

vadks 0, 1, 3, 4, 6, 7 ls cuus okyh rhu vadks dh le la[;kvksa] tcfd vadks dh iqujko`fÙk dh vuqefr ugha gS] dh la[;k

gS________A

Question ID : 86435120070

Ans. Official Answer NTA (52)

Sol. C–1     ending with 0

         0  4 5 20 
C–2     Ending with non–zero digit

            4 4 2 32   
            Ans = 20 + 32 = 52

2. A wire of length 36 m is cut into two pieces, one of the pieces is bent to form a square and the other is

bent to form a circle. If the sum of the areas of the two figures is minimum, and the circumference of the

circle is k (meter), then 
4

1 k
 

 
 

 is equal to _________.

36 m dh ,d rkj nks Hkkxksa esa dkVk x;k gSA ,d Hkkx dks eksM+dj ,d oxZ cuk;k x;k gS rFkk nwljs Hkkx dks eksM+dj ,d  o`Ùk

cuk;k x;k gSA ;fn nksuksa vkÑfr;ksa ds {ks=kQy dk ;ksx fuEure gS rFkk oÙ̀k dh ifjf/k k gS] rks 
4

1 k
 

 
 

cjkcj gS _________A

Question ID : 86435120073

Ans. Official Answer NTA (36)

Sol.
x 36–x

SquareCircl

2 r x            36 x 4a 

x
r

2



            

x
a 9

4
 

2 2S r a  

2 2
x x

S 9
2 4

   
      

   
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22x x
S 9

4 4

 
   

  

ds x 1 x
9 0

dx 2 2 4

 
    

  

x x 9

2 8 2
 



x 4 9
1

8 2

 
  

 

Ans. 
4 4

1 k 1 x
   

      
    

9
8 36

2

 
  
 

3. Let the line L be the projection of the line

x 1 y 3 z 4

2 1 2

  
 

in the plane x 2y z 3   . If d is the distance of the point (0, 0, 6) from L, then d2 is equal to _______.

ekuk js[kk 
x 1 y 3 z 4

2 1 2

  
  dk lery x 2y z 3   esa iz{ksi js[kk L gSA ;fn fcUnq (0, 0, 6) dh L ls nwjh d gS] rks d2

cjkcj gS_______A

Question ID : 86435120077

Ans. Official Answer NTA (26)

Sol.

Q

P(1,3,4)

Line L

Line L1

R

R is POI of line L
1
 & Plane

R(1 2 ,3 ,4 2 )     

R will lie on x 2y z 3  

1 2 2(3 ) (4 2 ) 3        

2 1 6 4 3       6   
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R( 11, 3, 8)  

Q   Foot of perpendicular from P on P line

Q(1 ,3 2 , 4 )   

1 2(3 2 ) (4 ) 3      

           6 6 4 3 1    

           2  QR ( 14, 2, 10)   


           Q(3, 1, 2)

Equation of line L

          r (3, 1,2) t(7,1,5)  


S(0,0,6)

distance of S from line 
| SQ QR |

| QR |




 



                                    




| i 43j 10k |

| 7i j 5k |

 


 

 

 

d 26
2d 26 

4. The sum of all integral values of k(k 0)  for which the equation 
2 1 2

x 1 x 2 k
 

 
 in x has no real roots, is

_________.

k(k 0)  ds lHkh iw.kkZad ekuksa] ftuds fy, x lehdj.k 
2 1 2

x 1 x 2 k
 

 
 dk dksbZ okLrfod ewy ugha gS] dk  ;ksx gS

_________A

Question ID : 86435120072

Ans. Official Answer NTA (66)

Sol.
2 1 2

x 1 x 2 k
 

 

2 1
f (x)

x 1 x 2
 

 

2

2 2

(x 6x 7)
f '(x)

(x 1) (x 6)

  


 
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– – + + –
1 3 2 2 3 2

2
f (3 2) f (3 2)

k
   

2 1 2 2 1

k2 1 2 1

 
 

 

2 1 k 2 1

22 1 2 1

 
 

 

k
3 2 2 3 2 2

2
   

6 4 2 k 6 4 2   

0.344 k 11.656 

k {1,2,3,.....11}

Sum = 66

5. The area of the region 2S {(x, y) : 3x 4y 6x 24}     is __________.

{ks=k 2S {(x, y) : 3x 4y 6x 24}     dk {ks=kQy gS__________A

Question ID : 86435120074

Ans. Official Answer NTA (27)

Sol. POM of intersection

3x2 = 6x + 24

x = 4, x = –2

Area = 

4 2

2

6x 24 3x
dx

4 4


 
 

 


= 27
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4y=3x2

4y=6x+2y

6. Let a, b R, b 0  . Define a function

3

a sin (x 1), for x 0
2

f (x)
tan 2x sin 2x

, for x 0.
bx


 

 
 



If f is continuous at x = 0, then 10 – ab is equal to _________.

ekuk a, b R, b 0  gSA ,d Qyu

3

a sin (x 1), x 0
2

f (x)
tan 2x sin 2x

, x 0.
bx


 

 
 



 d s fy,

d s fy,

}kjk ifjHkkf"kr gSA ;fn x = 0 ij f larr gS] rks 10 – ab cjkcj gS_________A

Question ID : 86435120071

Ans. Official Answer NTA (14)

Sol. f(0) = –a = LHL

RHL = 3x 0

tan 2x sin 2x 4
lim

bx b




4
a ab 4

b
    

10 – ab = 10 + 4 = 14

7. The locus of a point, which moves such that the sum of squares of its distances from the points

(0, 0), (1, 0), (0, 1), (1, 1) is 18 units, is a circle of diameter d. Then d2 is equal to

,d fcUnq] tks bl izdkj pyrk gS fd bldh fcUnqvksa (0, 0), (1, 0), (0, 1), (1, 1) ds nwfj;ksa ds oxksZa dk ;ksx 18 bdkbZ gS] dk

fcUnqiFk d O;kl dk ,d o`Ùk gS rks d2 cjkcj gS_______A

Question ID : 86435120079
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Ans. Official Answer NTA (16)

Sol. P(x, y)

(PA)2 + (PB)2 + (PC)2 + (PD)2 = 18
x2 + y2 + (x – 1)2 + y2 + x2 + (y – 1)2 + (x – 1)2 + (y – 1)2  = 18
4x2 + 4y2 – 4x – 4y – 14 = 0
x2 – y2 – x – y – 7/2 = 0

1 1 7
r 2

4 4 2
   

2r = 4   Ans = 16

8. Let 
1 i 3

z ,i 1
2


   . Then the value of 

3 3 3 3

2 3 21

2 3 21

1 1 1 1
21 z z z ..... z

z z z z

       
               
       

 is

__________.

ekuk 
1 i 3

z ,i 1
2


   gSA rks 

3 3 3 3

2 3 21

2 3 21

1 1 1 1
21 z z z ..... z

z z z z

       
               
       

 dk eku cjkcj gS

__________A

Question ID : 86435120078

Ans. Official Answer NTA (13)

Sol.
i

3
1 i 3

z e
2


 



n n
i i

n 3 3
n

1 n
z e e 2cos

z 3



   
  

2

1

-1

-2

-1

1

n = 6K

n = 6K+1

n = 6K + 2

n = 6K + 3

n = 6K + 4

n = 6K + 5

z +
n

z
n

1

Sum = 21 + 4(1)3 + 4(–1)3 + 4(–2)3 + 3(–1)3 + 3(1)3 + 3(2)3 = 21 + 1 – 1 – 8 = 13

9. If y = y(x) is an implicit function of x such that elog (x y) 4xy  , then 
2

2

d y

dx
 at x = 0 is equal to _______.

;fn y = y(x) dk ,d vLi"V Qyu bl izdkj gS fd elog (x y) 4xy  gS] rks x = 0 ij 
2

2

d y

dx
 cjkcj gS_______A
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Question ID : 86435120075

Ans. Official Answer NTA (40)

Sol. l n(x + y) = 4xy x = 0       y = 1

x + y = e4xy

1 + 
dy

dx
= e4xy 

dy
4y 4x

dx

 
  

           ....(1)

1 + y
1
 = 1(4 + 0)

y
1
 = 3

Diff... (1)

22
4yx

2

d y 4xdy
e 4y

dx dx

 
   

2
4xy dy dy d y

e 4 4 4x
dx dx dx

 
    

Put  
dy

x 0, y 1, 3
dx

  

y
2
 = (4)2 + (12 +  12  + 0)

y
2
 = 40

2

2

x 0

d y

dx





= 40

10. If 1 2 3 15 q
1 2 3 15 rP 2. P 3. P ...... 15. P p s, 0 s 1        , then q s

r sC
  is equal to __________.

;fn  1 2 3 15 q
1 2 3 15 rP 2. P 3. P ...... 15. P p s, 0 s 1         gS] rks q s

r sC
  cjkcj gS__________A

Question ID : 86435120076

Ans. Official Answer NTA (136)

Sol.

15
k q

k r
k 1

k P P S


 

LHS = 

15

k 1

k(k!)




 
15

k 1

(k 1)! k!


  

= q
r16 1 p s  

q
rp 16 q r 16 s 1     
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q s 17
r s 15C C 136
  


