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SECTION – A

1. Which of the following is equivalent to the Boolean expression p  ~ q ?

buesa ls dkSulk cwyh; O;atd p  ~ q ds rqY; gS?

(1)  ~ p q (2)  ~ p ~ q (3) ~p ~q (4)  ~ q p

Question ID : 86435121592
Option 1 ID : 86435171372
Option 2 ID : 86435171370
Option 3 ID : 86435171369
Option 4 ID : 86435171371

Ans. Official Answer NTA (1)

Sol.   p  q

~ P  q

(i) ~(~ p  q)

= p  q

(iii) ~ (p  ~ q)

= ~ (~ p  ~ q)

= p  q

(iii) ~ p ~  q

~ (~ p) ~ q

p ~ q

(iv) ~ (q  p)

~ (~ p q)

q ~ q

2. Let a
1
, a

2
, ...., a

21
 be an AP such that 

20

n 1 n n 1

1 4

a a 9 

 . In the sum of this A.P. is 189, then a
6
a

16
 is equal to:

ekuk a
1
, a

2
, ...., a

21
 lekarj Js<+h esa bl izdkj gSa fd 

20

n 1 n n 1

1 4

a a 9 

  gSA ;fn bl lekarj Js<+h dk ;ksxQy 189 gS] rc

a
6
a

16
 cjkcj gS %

(1) 36 (2) 57 (3) 72 (4) 48

Question ID : 86435121595
Option 1 ID : 86435171384
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Option 2 ID : 86435171381
Option 3 ID : 86435171382

Option 4 ID : 86435171383

Ans. Official Answer NTA (3)

Sol.
1 2 2 3 3 4

1 1 1

a .a a a a a
   +.......+ 

20 21

1

a .a

a
1
, a

2
, a

3
, .........., a

21
 be an A.P.

  a
2
 – a

1
 = a

3
 – a

2
 = ........= a

21
 – a

20
 = d

= 
1

d

3 3 21 202 1

1 2 2 3 20 21

a a a aa a
.............

a a a a a . a

  
   

 

= 
1

d
 

21 20

1 2 2 3 20 21

a a1 1 1 1
...........

a a a a a a

 
     

 

= 
1 21

1 1 1

d a a

 
 

 

= 
21 1

1 21

a a

d.a a


= 

 
 

1 1

1 21

a 21 1 d a

d. a a

  

= 
1 21

20

a a


1 21

20

a a  = 
4

9

a
1
 a

21
 = 45 ..................................(1)

Sum = 189


21

2
[a

1
 + a

21
] = 189

a
1
 + a

21
 = 18 ..................................(2)

using (1) & (2)

a
1
 = 3 and a

21
 = 15

 15  = 3 + 20d

 d = 
12

20
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d = 
3

5

a
6
  = a

1
 + 5d = 3 + 3 = 6

a
16

  = a
1
 + 15d = 3 + 9 = 12

a
6
. a

16
 = 72

3. The range of the function   5

3 3
f x log 3 cos x cos x cos x cos x

4 4 4 4

            
                

        
 is:

Qyu  
5

3 3
f x log 3 cos x cos x cos x cos x

4 4 4 4

            
                

        
 dk ifjlj gS%

(1) [0, 2] (2) 
1

, 5
5

 
 
 

(3) [–2, 2] (4)  0, 5

Question ID : 86435121580
Option 1 ID : 86435171323
Option 2 ID : 86435171322
Option 3 ID : 86435171324

Option 4 ID : 86435171321

Ans. Official Answer NTA (1)

Sol. f(x) = 5

3
log 3 2cos cos x 2sin .sin x

4 4

  
  

 

=  5
log 3 2 cos x 2 sin x 

=   5
log 3 2 cos x sin x 

– 2 cos x sin x 2  

  2 2 cos x sin x 2   

  1 3 2 cos x sin x 5   

 5
log (1)  5

log  (3 + 2  (cos x – sin x)) 5
log 5 .

0  f(x)  2

4. Two squares are chosen at random on a chessboard (see figure). The probability that they have a side in

common is :

,d 'krjat cksMZ ¼fp= esa nsa[ksa½ ij nks oxZ ;kn`PN;k pqus x;s gSaA mudh ,d Hkqtk mHk;fu"B gksus dh izkf;drk gS %
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(1) 
1

9
(2) 

1

18
(3) 

1

7
(4) 

2

7

Question ID : 86435121596
Option 1 ID : 86435171388
Option 2 ID : 86435171385
Option 3 ID : 86435171387

Option 4 ID : 86435171386

Ans. Official Answer NTA (2)

Sol. Total no. of ways of choosing two squares

2C64

2C64

= 32 × 63.
No. of ways of choosing two squares s.t. they have a side in common is
= 2 × (7 × 8)
= 112

Required prob. = 
112 1

32 63 18




5. Let S
n
 = 1. (n – 1) + 2(n – 2) + 3.(n – 3) + .... + (n – 1).1, n   4. The sum  

n

n 4

2S 1

n! n 2 !





 
   

  is equal to:

ekuk S
n
 = 1. (n – 1) + 2(n – 2) + 3.(n – 3) + .... + (n – 1).1, n   4 gS] rks   

n

n 4

2S 1

n! n 2 !





 
   

  cjkcj gS%

(1) 
e

3
(2) 

e 2

6


(3) 

e 1

3


(4) 

e

6

Question ID : 86435121585
Option 1 ID : 86435171341
Option 2 ID : 86435171344
Option 3 ID : 86435171343

Option 4 ID : 86435171342

Ans. Official Answer NTA (3)
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Sol. S
n
 = 

n 1

r 1

r.



  (n – r)

= 
n 1

r 1




 (nr – r2)

=  n. 
     n n 1 n 1 n 2n 1

2 6

  


= 
  n n 1 n 1

6

 

 
n

n 4

2S 1

n! n 2 !





 
   



=  
  

 n 4

n n 1 n 12 1

n! 6 n 2 !





  
    



=  n 4

n 2

3 n 2 !





 
   



=  n 4

1 1

3 n 3 !



 


= 
1 1 1 1

.......
3 2! 2! 3!

 
     

=  
1 e 1

e 1
3 3


 

6. If n is the number of solutions of the equation 2cos x 4sin x sin x 1 1
4 4

      
       

    
,  x 0,   and S is

the sum of all these solutions, then the ordered pair (n, S) is:

;fn lehdj.k 2cos x 4sin x sin x 1 1
4 4

      
       

    
,  x 0,   ds gyksa dh la[;k n gS rFkk S bu lHkh gyksa

dk ;ksxQy gS] rc Øfer ;qXe (n, S) gS %

(1) (2, 8/9)

(2) (3, 5/3)

(3) (3, 13/9)

(4) (2, 2/3)
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Question ID : 86435121598
Option 1 ID : 86435171396
Option 2 ID : 86435171395
Option 3 ID : 86435171394

Option 4 ID : 86435171393

Ans. Official Answer NTA (3)

Sol. 2 cos x 
2 24 sin sin x 1

4

   
   

  
 = 1

2 cos x 
21

4 sin x 1
2

  
   

  
 = 1

2 cos x  (2 – 4 sin2 x – 1) = 1

2 cos x (2 – 4 (1 – cos2 x) = 1

2 cos x (4 cos2  x – 3 = 1

(4 cos3 x – 3 cos x) = 
1

2

cos 3x = 
1

2
                      .........................(1)

There solutions for x [0, ]

x = 
9


 , 

5

9


 ,

7

9



Sum of all there solutions

=  
13

9



(n, S) = 
13

3,
9

 
 
 

 Ans.

7. Let f : R  R be a continuous function. Then 

 
2sec x

2
2

x 2
4

f x dx
4

lim

x
16










 is equal to :
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ekuk f : R  R ,d larr Qyu gSA rc 

 
2sec x

2
2

x 2
4

f x dx
4

lim

x
16










 cjkcj gS %

(1)  2 2f

(2) 4f(2)

(3) 2f(2)

(4) f(2)

Question ID : 86435121587
Option 1 ID : 86435171352
Option 2 ID : 86435171351
Option 3 ID : 86435171350

Option 4 ID : 86435171349

Ans. Official Answer NTA (3)

Sol.

2sec x

2

2
x 2

4

f (x)dx
04lim
0

x
16







 
 

  

L' Hospital Rule

2 2

x
4

f (sec x).2sec x.tan x
4lim

2x






.f (2).2 2 1
4

2
4


 






2f (2)

8. If y = y(x) is the solution curve of the differential equation 
2 1

x dy y dx 0
x

 
   
 

; x > 0, and y(1) = 1, then

1
y

2

 
 
 

 is equal to:

;fn y = y(x) vody lehdj.k 
2 1

x dy y dx 0
x

 
   
 

; x > 0 dk gy oØ gS rFkk y(1) = 1 gS] rc 
1

y
2

 
 
 

 cjkcj gS
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%

(1) 
3 1

2 e


(2) 
1

3
e



(3) 3 – e

(4) 3 + e

Question ID : 86435121590
Option 1 ID : 86435171363
Option 2 ID : 86435171364
Option 3 ID : 86435171362

Option 4 ID : 86435171361

Ans. Official Answer NTA (3)

Sol.
2 1

x dy y dx
x

 
  
 

3 2

dy 1 1
y

dx x x
  

2 3

dy 1 1
y

dx x x
  

I.F. 2

1 1
dx

x xe e
 

 

Hence,

1 1

x x
3

1
y.e e . .dx c

x

 

  

1 1

x x
2

1 1
y e e . dx c

x x

 

  

Put 
1

t
x




1
txye e ( t)dt c



   

1
txye e dt c
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1
t txy e [te e ] c



   

1 1 1

x x x
1

y e e e c
x

  

  

1

x
1

y 1 c e
x

  

y(1) 1 1 1 1 ce   

                          
1

c
e

 

1

x
1 1

y 1 e
x e

   

21 1
y 2 1 .e 3 e

2 e

 
     

 

9. Let J
n, m

 = 

1

n2

m

0

x
dx

x 1 ,   n > m and n, m  N. Consider a matrix A = [a
ij
]

3 × 3
 where 

6 i,3 i 3,3

ij

J J , i j
a

0, i j
  

 


.

Then |adj A–1| is:

ekuk lHkh n, m  N, n > m ds fy, J
n, m

 = 

1

n2

m

0

x
dx

x 1 gSA ,d vkO;wg A = [a
ij
]

3 × 3
 tgk¡ 

6 i,3 i 3,3

ij

J J , i j
a

0, i j
  

 


gS] dk fopkj dhft,A rc  |adj A–1| cjkcj gS%

(1) (105)2 × 238 (2) (15)2 × 242 (3) (15)2 × 234 (4) (105)2 × 236

Question ID : 86435121583
Option 1 ID : 86435171333
Option 2 ID : 86435171336
Option 3 ID : 86435171335

Option 4 ID : 86435171334

Ans. Official Answer NTA (2)

Sol.

1
n2

n,m m
0

x
J dx, n m

x 1
   



ij 6 i,3 i 3,3a J J  

    

1 1
6 i 3 i2 2

3 3
0 0

x x
dx dx

x 1 x 1
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1
3 i 32

3
0

x (x 1)
dx

(x 1)

 
 



    

1 1
4 i2 2

3 i

0
0

x
x dx

4 i


  

     

                   

4 i

4 i

1 1 1
.

4 i 2 (4 i)2





 
  

  

5 5 5

6 6

7

1 1 1

5.2 5.2 5.2

1 1
A 0

6.2 6.2

1
0 0

7.2

 
 
 
 
 
 
 
  

18

1
A

210 2




1

2

1
| Adj A |

| A |
 

                2 36(210) .2

                2 38(105) .2

10. Consider the parabola with vertex 
1 3

,
2 4

 
 
 

 and the directrix 
1

y
2

 . Let P be the point where the parabola

meets the line x = 
1

2
 . If the normal to the parabola at P intersects the parabola again at the point Q, then

(PQ)2 is equal to:

ekuk ,d ijoy; dk 'kh"kZ 
1 3

,
2 4

 
 
 

 rFkk fu;rk 
1

y
2

 gSaA ekuk P ,d fcUnq gS tgk¡ ijoy;] js[kk x = 
1

2
  ls feyrk

gSA ;fn P fcUnq ij ijoy; dk vfHkyEc ijoy; dks fQj ls Q fcUnq ij dVrk gS] rc (PQ)2 cjkcj gS %

(1) 
125

16
(2) 

15

2
(3) 

25

2
(4) 

75

8

Question ID : 86435121591
Option 1 ID : 86435171365
Option 2 ID : 86435171368
Option 3 ID : 86435171366
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Option 4 ID : 86435171367

Ans. Official Answer NTA (1)

Sol.
V

,
 
 
 

1 3

2 4

1
y

2


Equation of the parabola :

2
1 3

x 4a y
2 4

   
     

   

where     
1

a
4



2
1 3

x y
2 4

   
      
   

             ........(1)

when      
1

x
2

 

              
3

1 y
4

              
7

y
4

 

Coordinates of 
1 7

P ,
2 4

 
  
 

For normal at P :

              
1 dy

2 x
2 dx

 
  

 

  Slope of tangent (M
T
) at P = –2

Slope of Normal at  
1

P
2



Equation of normal at P :

7 1 1
y x

4 2 2
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4y 7 2x 1   

2x 4y 8 0   

x 2y 4 0                 .............(2)

for Q

2
1 3

2y 4 y
2 4

   
      

   

2(4y 9) 4y 3

4 4

 
 

216y 72y 81 4y 3    

216y 76y 84 0   

24y 19y 21 0   

24y 12y 7y 21 0    

4y(y 3) 7(y 3) 0    

     (4y 7)(y 3) 0  

     
7

y or 3
4



for Q y 3 

           x 2 

Q (2,3) 

2 2
1 7

PQ 2 3
2 4

   
      

   

      
25 25

4 16
 

25
PQ

16


2 125
PQ

16


11. The number of pairs (a, b) of real numbers, such that whenever  is a root of the equation x2 + ax + b = 0, 2

– 2 is also a root of this equation, is :

tc&tc lehdj.k x2 + ax + b = 0, dk ,d ewy gS] 2 – 2 Hkh bl lehdj.k dk ,d ewy gSA blds fy, okLrfod

la[;kvksa ds ;qXeksa (a, b) dh la[;k gS %
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(1) 4 (2) 6 (3) 2 (4) 8

Question ID : 86435121581
Option 1 ID : 86435171326
Option 2 ID : 86435171327
Option 3 ID : 86435171325

Option 4 ID : 86435171328

Ans. Official Answer NTA (2)

Sol. x2 + ax + b = 0 





Either     or  

Case : I If  

So 2 2  

  2 2 0   

1, 2  

when 1  

a ( 1 1)    a = 2

b = (–1) (–1) b = 1

then (a, b) (2,1)

When 2  –a = (2 + 2) a 4  

b = 2 × 2 b 4 

then (a, b) ( 4, 4) 

Case : II  If   

(1) 2 2     and   2 2  

( , ) (2, 1)      or (–1, 2)

a = – ( ) 1   

b 2  

(a, b) ( 1, 2)  

(2) 2 2    ___(I)   and 2 2    ____(II)

(I) – (II)
2 2     

( )(1 ) 0       

  1     _____ (III)



Question Paper With Text Solution (Maths)
JEE Main September 2021 | 01 September Shift-2

Page No. 15

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

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

(I) + (II)
2 2 4      

2( ) 2 4         

1 1 2 4    

2 2  

1   _______(IV)

a ( ) 1    

b     = – 1

(a, b) (1, 1) 

(3) 2 22 2          and  

2 2 0         2    or  1  

when 2    2       2         ( 2  rejected)

a ( ) 0    

b 4  

(a, b) (0, 4) 

when 1           1         1    ( 1    rejected)

a ( ) 0       ,  b 1        (a, b) (0, 1) 

(4) 2 22 2        and  

Note that same as the condition discussed in 3
Therefore  following  6 pairs of (a, b) :

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

12. cos–1(cos(–5)) + sin–1(sin(6)) – tan–1(tan(12)) is equal to:

(The inverse trigonometric functions take the principal values)

cos–1(cos(–5)) + sin–1(sin(6)) – tan–1(tan(12)) cjkcj gS %

(izfrykse f=dks.kferh; Qyu eq[; eku ysrs gSaA)

(1) 3 + 1 (2) 4 – 11 (3) 4 – 9 (4) 3 – 11

Question ID : 86435121599
Option 1 ID : 86435171398
Option 2 ID : 86435171400
Option 3 ID : 86435171397

Option 4 ID : 86435171399

Ans. Official Answer NTA (2)

Sol. 1 1 1cos (cos( 5)) sin (sin 6) tan (tan12)    



Question Paper With Text Solution (Maths)
JEE Main September 2021 | 01 September Shift-2

Page No. 16

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

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

1 1 1cos (cos5) sin (sin 6) tan (tan12)    

(2 5) 6 2 (12 4 )      

2 5 6 2 12 4      

4 11 

13. The distance of line 3y – 2z – 1 = 0 = 3x – z + 4 from the point (2, –1, 6) is :

js[kk 3y – 2z – 1 = 0 = 3x – z + 4 dh fcUnq (2, –1, 6) ls nwjh gS %

(1) 26 (2) 4 2 (3) 2 5 (4) 2 6
Question ID : 86435121594
Option 1 ID : 86435171379
Option 2 ID : 86435171377
Option 3 ID : 86435171380

Option 4 ID : 86435171378

Ans. Official Answer NTA (4)

Sol. Let direction ratio of the line :

< a, b, c >

Hence

0.a 3b 2c 0  

3.a 0.b 1.c 0  

Using cross multiplication rule

a b c

3 0 6 0 0 9
 

    

a b c

3 6 9
  
  

a b c

1 2 3
 

for point of the line

when x = 0,      z = 4,      y = 3

Equation of the line :

x 0 y 3 z 4

1 2 3

  
              .........(1)
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General point on the line

P (t,3 2t, 4 3t)  

Let given point be Q (2, 1,6) 

D.R, of PQ = (2 t, 4 2t, 2 3t)   

PQ r  to the line L

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

2 t 8 4t 6 9t 0      

14t 0  

             t 0

P (0,3,4) 

2 2 2PQ 2 4 2  

      4 16 4 24   

      2 6

14. The function f(x) = x3 – 6x2 + ax + b is such that f(2) = f(4) = 0. Consider two statements.

(S1) there exists x
1
, x

2
  (2, 4), x

1
 < x

2
, such that f'(x

1
) = – 1 and f'(x

2
) = 0.

(S2) there exists x
3
, x

4
  (2, 4), x

3
 < x

4
, such that f is decreasing in (2, x

4
), increasing in (x

4
, 4) and 2f'(x

3
) =

3 f(x
4
).

Then

(1) both (S1) and (S2) are true

(2) (S1) is true and (S2) is false

(3) both (S1) and (S2) are false

(4) (S1) is false and (S2) is true

Qyu f(x) = x3 – 6x2 + ax + b ,slk gS fd f(2) = f(4) = 0 gSaA nks dFkuksa ij /;ku nhft, %

(S1) x
1
, x

2
  (2, 4), x

1
 < x

2 
dk vfLrRo bl izdkj gS fd f'(x

1
) = – 1 rFkk f'(x

2
) = 0 gSaA

(S2) x
3
, x

4
  (2, 4), x

3
 < x

4 
dk vfLrRo bl izdkj gS fd (2, x

4
) esa f  áleku gS] (x

4
, 4) esa f o/kZeku gS rFkk 2f'(x

3
) =

3 f(x
4
) gSA

rc %

(1) (S1) rFkk (S2) nksuksa lR; gS (2) (S1) lR; gS rFkk (S2) vlR; gS

(3) (S1) rFkk (S2) nksuksa vlR; gS (4) (S1) vlR; gS rFkk (S2) lR; gS

Question ID : 86435121586
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Option 1 ID : 86435171348
Option 2 ID : 86435171345
Option 3 ID : 86435171347

Option 4 ID : 86435171346

Ans. Official Answer NTA (1)

Sol. f(x) = x3 – 6x2 + ax + b

f(2) = 0

2a + b = 16 ____(I)

f(4) = 0

4a + b = 32 ____(II)

(II) – (I) a = 8

b = 0

3 2f (x) x 6x 8x x(x 2)(x 4)      

2f '(x) 3x 12 8  

f '(x) 0        x = 
2

2
3

  ( , ) 

42
x

y

Slope at 2
1 1 1f '(x ) 3x 12x 8 1    

                           2
1 13[x 4x 3] 0  

                            x
1
 = 1 or x

1
 = 3

 3 (2, 4)   1x (2, 4)  s.t. f '(x
1
) = –1

There exists x
1 
= 3, x

2 
= 

2
2

3
   (2, 4), x

1
 < x

2
, such that f'(x

1
) = – 1 and f'(x

2
) = 0.

  S
l
 is true.

  f(x) is decreasing in  (2, x
4
) and increasing in (x

4
, 4)

f ' (x
4
) = 0

x
4
 = 2 + 

2

3
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3 42f '(x ) 3f (x )

2
3 3

2 2 2
2[3x 12x 8] 3 2 2

3 3 3

     
               

2
3 3

4
2(3x 12x 8) 2 4

3

 
      

2
3 3

8
3x 12x 8

3
   

2
3 39x 36x 32 0  

2
3 3 39x 24x 12x 32 0   

3 3(3x 4)(3x 8) 0  

3

4
x

3
    or   3

8
x

3


since 2 < x
3
 < x

3 3

8
x

3
 

There exists x
3 
=

 

8

3
, x

4
 

2
2

3
  (2, 4), x

3
 < x

4
, such that f is decreasing in (2, x

4
), increasing in (x

4
, 4) and

2f'(x
3
) = 3 f(x

4
).

S
2
 is true.

15. Let P
1
, P

2
 ....., P

15
 be 15 points on a circle. The number of distinct triangles formed by points P

i
, P

j
, P

k
 such that

i + j + k  15, is:

ekuk P
1
, P

2
 ....., P

15
 ,d o`Ùk ij 15 fcUnq gSaA fcUnqvksa P

i
, P

j
, P

k
 ftuds fy, i + j + k  15 gS] ls cuus okys fHkUu f=Hkqtksa

dh la[;k gS%

(1) 12 (2) 455 (3) 419 (4) 443

Question ID : 86435121584
Option 1 ID : 86435171337
Option 2 ID : 86435171339
Option 3 ID : 86435171340

Option 4 ID : 86435171338

Ans. Official Answer NTA (4)

Sol. i + j + k  = 15

No. of natural solutions = 14C
2
  = 91

No. of natural solutions of type  (i = j = k)

= 1
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No. of natural solution of type  (i = j k)

2C3 6 18   2i + k = 15

                                 k = 15 – 2i

possible values of

i = {1,2,3,4,6,7}

No. of natural solutions of type (i j k) 

= 91 – (1 + 18)

= 72

  Here, (1, 2, 3), (2, 1, 3).....            are considered same

  No. of selection p
i
, p

j
 and p

k
 s.t. i + j + k = 15

is given by = 
72

12
13


  The no. of distinct triangles formed by points s.t. i + j + k   15 is equal to

3C15 12 

15 14 13
12

6

 
 

= 455 – 12

= 443

16. Let  be the acute angle between the tangents to the ellipse 
2 2x y

1
9 1
   and the circle x2 + y2 = 3 at their point

of intersection in the first quadrant. Then tan is equal to:

ekuk nh?kZo`Ùk 
2 2x y

1
9 1
   rFkk o`Ùk x2 + y2 = 3 ds izFke prqFkkZa'k esa izfrPNsnu fcUnq ij Li'kZ js[kkvksa ds chp U;wu dks.k

  gS] rc tan cjkcj gS %

(1) 2 (2) 
4

3
(3) 

5

2 3
(4) 

2

3

Question ID : 86435121597
Option 1 ID : 86435171389
Option 2 ID : 86435171392
Option 3 ID : 86435171390

Option 4 ID : 86435171391

Ans. Official Answer NTA (4)
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Sol.
2 2x y

E : 1
9 1
  ___(I)

2 2C : x y 3  ___(II)

For points of  intersection,

2
2x

3 x 1
9
  

28x
2

9
 

3
x

2
 

3
y

2
 

point of intersection in the 1st quadrant

3 3
,

2 2

 
  
 

For slope of tangent to E :

2x dy
2y. 0

9 dx
 

1

2 3 3
2 .m 0

9 2 2
    

1

1
3 m

3
  

m
1
 = 

1

3 3



For slope of tangent to C :

dy
2x 2y 0

dx
 

2

3 3
2 2 m 0

2 2
    

23 3 m 0  

2m 3  

1 2

1 2

m m
tan

1 m m
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1
3

3 3
1

1
3








8 3 2

43 3 3
  

17. Let the acute angle bisector of the two planes x – 2y – 2z + 1 = 0 and 2x – 3y – 6z + 1 = 0 be the plane P. Then

which of the following points lies on P?

ekuk nks leryksa x – 2y – 2z + 1 = 0 rFkk 2x – 3y – 6z + 1 = 0 ds U;wu dks.k dk lef}Hkktd lery P gSA rc buesa

ls dkSulk fcUnq P ij fLFkr gS\

(1) 2,0,
2

 
  
 

(2) (0, 2, –4) (3) 3,1,
2

 
 

 
(4) (4, 0, –2)

Question ID : 86435121593
Option 1 ID : 86435171376
Option 2 ID : 86435171374
Option 3 ID : 86435171375

Option 4 ID : 86435171373

Ans. Official Answer NTA (1)

Sol. P
1
 : x – 2y – 2z + 1 = 0

P
2
 : 2x – 3y – 6z + 1 = 0

Equation of angle bisectors

x 2y 2z 1 2x 3y 6z 1

3 7

     
 

since a
1
a

2
 + b

1
b

2 
+ c

1
c

2 
 > 0

  Negative sign will give acute angle bisector

7x 14y 14z 7 6x 9y 18z 3        

13x 23y 32z 10 0   

1
2,0,

2

 
      satisfy it.

18. Consider the system of linear equations

–x + y + 2z = 0

3x – ay + 5z = 1

2x – 2y – az = 7
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Let S
1
 be the set of all a  R for which the system in inconsistent and S

2
 be the set of all a  R for which the

system has infinitely many solutions. If n(S
1
) and n(S

2
) denote the number of elements in S

1
 and S

2
 respectively,

then

fuEu js[kh; lehdj.k dk fopkj dhft, %

–x + y + 2z = 0

3x – ay + 5z = 1

2x – 2y – az = 7

ekuk a  R ds lHkh ekuksa] ftuds fy, ;g fudk; vlaxr gS] dk leqPp; S
1
 gS rFkk a  R ds lHkh ekuksa] ftuds fy,

bl fudk; ds vuar gy gSa] dk leqPp; S
2
 gSA ;fn S

1 
rFkk S

2 
esa vo;oksa dh la[;k Øe'k% n(S

1
) rFkk n(S

2
) gS] rc %

(1) n(S
1
) = 1, n(S

2
) = 0 (2) n(S

1
) = 2, n(S

2
) = 2

(3) n(S
1
) = 2, n(S

2
) = 0 (4) n(S

1
) = 0, n(S

2
) = 2

Question ID : 86435121582
Option 1 ID : 86435171329
Option 2 ID : 86435171331
Option 3 ID : 86435171332

Option 4 ID : 86435171330

Ans. Official Answer NTA (3)

Sol.

1 1 2

D 3 a 5

2 2 a



 

 

= – (a2 + 10) –1 (–3a – 10) +2 (–6 + 2a)

= –a2 + 7a – 12

D = –(a – 3) (a – 3)

1

0 1 2

D 1 a 5 15a 31

7 2 a

   

 

2

1 0 2

D 3 1 5 a 73

2 7 a
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3

1 1 0

D 3 a 1 7a 21

2 2 7



   



For inconsistent D = 0 and atleast one of  D, D
2
 or D

3
 is non-zero.

D 0     a 3, 4 

and for these value 0, 0
n(S

1
) = 2

For infinitely many solutions,
D = 0 and D

1
 = D

2
 = D

3
 = 0.

Not possible in this case

 2n S 0

19. The area, enclosed by the curves y = sinx + cosx and y = |cosx – sinx| and the lines x = 0, x
2


 , is:

oØksa y = sinx + cosx ,oa y = |cosx – sinx| rFkk js[kkvksa x = 0, x
2


  ls f?kjs {ks= dk {ks=Qy gS %

(1)  2 2 2 1 (2)  2 2 1

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

Question ID : 86435121589
Option 1 ID : 86435171360
Option 2 ID : 86435171359
Option 3 ID : 86435171358

Option 4 ID : 86435171357

Ans. Official Answer NTA (3)

Sol. y sin x cos x 

y = |cosx – sinx|

For x 0, , (sin x cos x) | cos x sin x |
2

 
     

Required Area

2

0

(sin x cos x | cos x sin x |)dx
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2

0

(sin x cos x (cos x sin x |)dx



   

2

4

(sin x cos x (sin x cos x |)dx





   

4 2

0

4

(2sin x)dx (2cos x)dx

 



  

    24
0

4

2 cos x 2 sin x




  
        

1 1
2 1 2 1

2 2

    
        

    

2 2 2 2    

4 2 2 

2(2 2) 

2 2( 2 1) 

20. The function f(x), that satisfies the condition f(x) =  
2

0

x sin x.cos yf y dy



  , is:

Qyu f(x), tks f(x) =  
2

0

x sin x.cos yf y dy



  dks larq"V djrk gS] gS %

(1) x + ( – 2) sinx (2) x sin x
2




(3)  
2

x 2 sin x
3

  (4) x + ( + 2)sin x

Question ID : 86435121588
Option 1 ID : 86435171355
Option 2 ID : 86435171353
Option 3 ID : 86435171356

Option 4 ID : 86435171354

Ans. Official Answer NTA (1)
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Sol.
2

0

f (x) x sin x.cos y f (y)dy



  

2

0

f (x) x sin x cos y f (y)dy



  

Let 
2

0

A cos y.f (y)dy



  ______(I)

f (x) x A sin x     _____(II)

using (I) & (II)

2

0

A cos y(y Asin y)dy



 

2 2

0 0

A
A ycos ydy sin 2ydy

2

 

  

 
/2

/2

0
0

A cos 2y
A ysin y cos y

2 2


  

     

 
A

A 1 1( 1) 1
2 4

 
        

A
A 1

2 2


   

A =  – 2

  f(x) = x + ( – 2) sin x

SECTION - B

1. If for the complex numbers z satisfying |z – 2 – 2i|  1, the maximum value of |3iz + 6| is attained at a + ib, then

a + b is equal to _____ .

;fn |z – 2 – 2i|  1 dks larq"V djus okyh lfEeJ la[;kvksa z ds fy, |3iz + 6| dk mPpre eku a + ib ij izkIr gksrk gS]

rc a + b ds cjkcj gS _____ A
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Question ID : 86435121600

Ans. Official Answer NTA (5)

Sol.
(2,2)

C
BA

1 2 3

Im

2i 1

Re

| z 2 zi | 1  

| z (2 zi) | 1   

It represents  circuler region including circumference whose centre is (2, 2) and radius is 1.

| 3iz 6| | (3i)(z 2i) |  

            3 | z 2i | 

For maximum value of | 3iz 6 | , the value | z 2i |  should be maximum and it is maximum,

when z lies at C.

z 3 2i 

a 3, b 2 

a b 5 

2. If the sum of the coefficients in the expansion of (x + y)n is 4096, then the greatest coefficient in the expansion

is_.

;fn (x + y)n ds izlkj esa xq.kkadksa dk ;ksxQy 4096 gS] rc izlkj esa egÙke xq.kkad gS______ A

Question ID : 86435121605

Ans. Official Answer NTA (924)

Sol. for sum of coefficients

put x y 1 

n(1 ) 4096 

n2 4096 
n 122 2 

     n 12

Greatest coefficient = coefficient of middle term
                               = 12C

6

                               = 924.
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3. Let X be a random variable with distribution.

If the mean of X is 2.3 and variance of X is 2, then 100 2 is equal to :

ekuk ,d ;kn`PN;k pj X dk caVu fuEu gS %

;fn X dk ek/; 2.3 gS rFkk X dk izlj.k 2 gS] rc 100 2 cjkcj gS _____ A

Question ID : 86435121607

Ans. Official Answer NTA (781)

Sol. iP 1 

1 1 1
a b 1

5 3 5
     

2 1
a b 1

5 3

 
     

 

11
a b 1

15
   

4
a b

15
         .......(1)

i ip x  
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2 4
2.3 a 1 6b

5 5


     

2 23
a 6b 1

5 10
   

10 4 23
a 6b

10

 
 

9
a 6b

10


        .......(2)

Solving the equatino (1) and (2)

1 1
a , b

10 6
 

using the formula 2 2 2
i ip x (x)   

1 1 1 1 1
4 .(1) 9 16 36

5 10 3 5 6
        

          2(2.3)

2
4 1 16 23

9
5 10 5 10

 
      

 

2 1 526 781
13

10 100 100
    

2100 781 

4. Let ˆ ˆ ˆa 2i j 2k  


 and ˆ ˆ ˆb i 2 j k  


. Let a vector 


 be in the plane containing a


 and b


. If 


 is perpen-

dicular to the vector ˆ ˆ ˆ3i 2 j k   and its projection on a


 is 19 units, then 
2

2


 is equal to ____ .

ekuk ˆ ˆ ˆa 2i j 2k  


 rFkk ˆ ˆ ˆb i 2 j k  


 gSA ekuk a


 rFkk b


 dks j[kus okys lery esa ,d lfn'k 


 gSA ;fn 


 lfn'k

ˆ ˆ ˆ3i 2 j k   ds vfHkyEc gS rFkk a


 ij mldk iz{ki 19 bdkbZ gS] rc 
2

2


 cjkcj gS ____ A

Question ID : 86435121608

Ans. Official Answer NTA (1494)

Sol.

i j k

a b 2 1 2

1 2 1
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a b 3i 4j 5k    
 

 

v


 be in the plane containing a


 and b


 and it is perpendicular to c (3i 2j k)  


 

v (c (a b))    
   

v ((c.b)a (c.a)b)  
      

v (8a 2b)  
  

v (14i 12j 18k)   


 

Given,

v.a 19




(2i j 2k)

(14i 12 j 18k). 19
3

 
   

 
 

(28 12 36)
19

3

 
  

76
19

3
 

3

4
 

3 3
v (14i 12 j 18k) (7i 6 j 9k)

4 2
     


   

2v 3(7i 6j 9k)  


 

 
2

2 2 2 2| 2v | 21 18 27 1494   


5. Let f(x) = x6 + 2x4 + x3 + 2x + 3, x  R. Then the natural number n for which 
   n

x 1

x 1 x
lim 44

x 1






f f
 is

______ .

ekuk f(x) = x6 + 2x4 + x3 + 2x + 3, x  R gSA rc 
   n

x 1

x 1 x
lim 44

x 1






f f
 ds fy, izkd`frd la[;k n gS ___ A

Question ID : 86435121601

Ans. Official Answer NTA (7)

Sol. 6 4 3f (x) x 2x x 2x 3, x R     

f (1) 9

n

x 1

9x f (x)
lim 44

x 1
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Since limit on the left hand side is of the form 
0

0

 
 
 

.

Applying L’Hospital Rule

n 1

x 1

9nx f '(x)
lim 44

1






 

9n f '(1) 44      ......(1)

5 3 2f '(x) 6x 8x 3x 2   

f '(1) 19

9n 19 44  

9n 63

n 7 .

6. Let the points of intersections of the lines x – y + 1 = 0, x – 2y + 3 = 0 and 2x – 5y + 11 = 0 are the mid points

of the sides of a triangle ABC. Then the area of the triangle ABC is_____.

ekuk js[kkvksa x – y + 1 = 0, x – 2y + 3 = 0 rFkk 2x – 5y + 11 = 0 ds izfrPNsnu fcUnq ,d f=Hkqt ABC dh Hkqtkvksa ds

e/; fcUnq gSaA rc f=Hkqt ABC dk {ks=Qy gS _____A

Question ID : 86435121602

Ans. Official Answer NTA (6)

Sol.

L  : 2x –5y + 11 = 03

L  : x –2y + 3 = 02

L  : x – y + 1 = 01

R

P Q

P (1, 2)       ,      Q (7, 5)     ,     R (2,3)

  Since P, Q, R are the mid–points of the sides of the ABC . Hence

Area of the ABC  = 4 × (area of PQR )

                  

1 2 1
1

4 7 5 1
2

2 3 1
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                  2 1(5 3) 2(7 2) 1(21 10)     

                  2 2 10 11  

                  6 .

7. A man starts walking from the point P(–3, 4), touches the x-axis at R, and then turns to reach at the point Q(0,

2). The man is walking at a constant speed. If the man reaches the point Q in the minimum time, then 50((PR)2

+ (RQ)2) is equal to_________ .

,d O;fDr fcUnq P(–3, 4) ls pyuk 'kq: djrk gS] rFkk x-v{k dks R ij Nwrk gS vkSj rc eqM+dj fcUnq Q(0, 2) ij igq¡p

tkrk gSA O;fDr fLFkj pky ls py jgk gSA ;fn O;fDr U;wure le; esa Q fcUnq ij igq¡prk gS rc 50((PR)2 + (RQ)2)

cjkcj gS _________ A

Question ID : 86435121604

Ans. Official Answer NTA (1250)

Sol.

Q(0, 2)

R

Q'(0, –2)

X

Y

P(–3,4)

Since man is walking at constant speed and the man reaches the point Q in the minimum time hence
the distance (PR + RQ) is minimum.

  for (PR + RQ) min      ,        P, R, Q’ are collinear
where Q’ is the image of Q.
Q’ = (0, –2)
RQ = RQ’

Equation of PQ’ 
6

y 4 (x 3)
3

  


                          y 4 2x 6   

                          2x y 2 0  

for R,                 y 0, x 1  
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                          R ( 1,0) 

2 2 2PR 2 4 20  
2 2 2RQ 1 2 5  

2 250[(PR) (RQ) ] 50[20 5] 1250   

8. Let f(x) be a polynomial of degree 3 such that f(k) = 
2

k
  for k = 2, 3, 4, 5. Then the value of 52 – 10 f(10)

is equal to _____ .

ekuk 3 ?kkr dk ,d cgqin f(x) bl izdkj gS fd k = 2, 3 , 4, 5 ds fy, f(k) = 
2

k
  gSA rc 52 – 10 f(10) dk eku

ds cjkcj gS _____ A

Question ID : 86435121603

Ans. Official Answer NTA (26)

Sol.
2

f (k)
k

               for   k = 2, 3, 4, 5

kf (k) 2 0  

Consider the polynomial

h(x) xf (x) 2 

f (x)  be polynomial of degree 3

h(x)  is polynomial of degree 4 r.t.

h(2) h(3) h(4) h(5) 0   

xf (x) 2 a(x 2)(x 3)(x 4)(x 5)           .......(1)

Put x = 10

10f (10) 2 9 8 7 6 5      

10f (10) 2 1680a 

52 10f (10) 52 1680a 2   

                   54 1680a       .........(2)

Put x = 0 in (1)

                     2 120a

                     
1

a
60



1
52 10f (10) 54 28

60
   

                    54 28 

                    26 .
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9. All the arrangements, with or without meaning, of the word FARMER are written excluding any word that has

two R appearing together. The arrangements are listed serially in the alphabetic order as in the English dictio-

nary. Then the serial number of the word FARMER in this list is________.

FARMER 'kCn ds lHkh foU;klksa (arrangements), vFkZiw.kZ ;k vFkZghu] ftlesa nks R ,d lkFk ugha gSa] dks fy[kk tkrk

gSA lHkh foU;klksa dks vaxzsth 'kCndks'k dh rjg ,YQkcsfVd Øe esa yxk;k tkrk gSA rc 'kCn FARMER dk Øekad gS

________A

Question ID : 86435121609

Ans. Official Answer NTA (77)

Sol. A, E, F, M, R, R

5
A _ _ _ _ _ 4 60 24 36

2
    

5
E _ _ _ _ _ 4 60 24 36

2
    

3
FA E _ _ _ 2 1

2
  

3
FA M _ _ _ 2 1

2
  

FA R E _ _ 2 2 

FA R M E R 1 1

77

 

10. Let [t] denote the greatest integer  t. The number of points where the function

   
 

   2f x x x 1 sin x 1 , x 2,2
x 3

 
         

 is not continuous is ____ .

ekuk [t] egÙke iw.kkZad  t gSA tgk¡ Qyu    
 

   2f x x x 1 sin x 1 , x 2,2
x 3

 
         

 larr ugha gS] ,sls

fcUnqvksa dh la[;k gS ____ A

Question ID : 86435121606

Ans. Official Answer NTA (2)
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Sol.
2f (x) [x] | x 1| sin [x 1]

[x] 3

 
      

                                              x ( 2,2) 

 2f (x) [x] x 1 1 sin 1
[x] 3

 
      

 2f (x) ( 2) (x 1) 1 sin 1; ( 2, 1]
1

 
        

 

       
2( 1)( x 1 1) sin 1; ( 1,0)

2

 
        

 

      0 sin 1
3


                             ; (0,1)

      
2(1)((x 1) 1) sin 1; (1, 2)

4


    

2

2

2

2(x 2) 1 ( 2, 1]

x ( 1,0)

f (x) sin 1 [0,1)
3

(x 3) sin [1,2)
4

    



 



 

 


discont. at x = 0, 1.
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