
1.

 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. 2 2xdy x y y dx  

 2 2xdy ydx x y dx  

 
2

2 2

xdy ydx y dx
1

x x x
 

 
2

d y / x dx

xy
1

x

 

 
2

y y
ln 1 ln x R

x x
 

 
2 2y y x

cx
x

 

 2 2 2y y x cx  

 x 1, y 0 0 1 C C 1 

2 2 2y x y x

x 2, y

22 4 4

2 24 16 8

3

2
 

2.

 

 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. 

 

2

2

x 4x 2
1

x 3
 

 
2 22 2x 4x 2 x 3   

 
2 22 2x 4x 2 x 3 0  

 22x 4x 5 4x 1 0  

1
4x 1 0 x

4
 

3.

 Official Ans. by NTA (C) 

 Allen Ans. (C) 
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a b c 0

a b c

1 t 1 t 1

1 t 1 t 2

t t 1

2 1 2C C C

1 t 2 1

1 t 2 2

t 0 1

1 t 1 1

2 1 t 1 2

t 0 1

2 1 t 1 t t

2 3t 6t

a b c 0 t 0

4.

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 1 1 1cos x 2sin x cos 2x  

 1 1 1cos x 2 cos x cos 2x
2

 

 1 1 1cos x 2 cos x cos 2x  

 2 13cos x cos 2x   …(1) 

 1 1cos 3cos x cos cos 2x  

 34x 3x 2x  

 3 1
4x x x 0,

2
 

1 1
sum to 0

2 2

5.

 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. 

  v of 0   

 pvq pv ~ q  

 pv q ~ q  

 pv c p  

pvq pv ~ q t

 

6.

 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. a 9 xa yb 6ya 18x b 0

  
22 2 26xy a 18x a b 6y a b 18xy b 0  

  
22 2 26xy a 3 b a b y 3x 0  

x, y R R

22
a 3 b a b 0

22 22
a b a b a b

2
2 a

a
3

2
a 81

a b 27 3
3 3

 

 

Sol. 

a, b, c
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 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. s sin t,c cos t  

 

a s c 3h, b s c 3k

2 2 2 2 2 23h a 3k b s c s c 2 s c 2

2 2
a b 2

h K ,
3 3 9

a b
,

3 3

a b 1
1, a 3,b 1

3 3 3
2 2a b 8  

8.

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. x R x

  3x x 7x 3 x 7K  

  3 7 7 3 7N 4, K, , N I   

xRy yRx

1 23x y 7N ,3y x 7N

1 2 33 x y 7 N N 7N

3

7N 4

xRy & yRz xRz

1 23x y 7N &3y z 7N

33x z 7N

2 33x 7N 3y 7N

1 2 37N y 7N 3y 7N

1 2 37 N N 3 y 7N

3 y 7N

3

 

9.

 Official Ans. by NTA (A) 

 Allen Ans. (Bonus) 

Sol.

40 2

60 3

 

7.
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10.

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 

4x

2

dy 2e
8 4cot 2x y 2sin x cos 2x

dx sin 2x

 
8 4cot2x dx 8x 2Cu sin 2xe e

8x 2e sin 2x

4xe sin 2x C

y e C 0
4

4xe
y

sin 2x

4 26
3e 2

y e
6 3sin 2

6

 

11.

 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. 2y 2x 3   …(i) 

2
x 3 2x 3

2x 8x 12 0

x 2 x 6 0

x 2or 6

y 1or 3

1
MPQ 1

4

2 1
MQR

6 3

2 1
MPR

6 3

2
MPR 1

2

MPQ MPR PQ PR

 

8x 2 4xy e sin 2x 2e 2sin 2x cos 2x dx C
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 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. 2 2 11
x y x 2y

4
 

 
2 21

x y 1 2
2

 

1
PR QK sin 2

3

4 6sin
8

1
PQ QR cos 22

2

4cos
8

1
PQR PR PQ

2

21
4 sin 4cos

2 6 8

4
4sin 2 2

4 2
 

13.

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. 2022 20227 3  

 
1011 1011

49 9  

 
1011 1011

50 1 10 1  

 5 1 5K 1  

 5m 2  

 5 2 3

14.

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. 2

0 1 0 0 1 0

A 0 0 1 0 0 1

1 0 0 1 0 0

 

 

0 0 1

1 0 0

0 1 0

 

 2a R  

 

1 0 0

0 0 1

0 1 0

 

 2 3R R  

 

1 0 0

0 1 0 I

0 0 1

 

49 98A 2A

A 2I

n nB Adj B 1

12.
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4n 1

0B

6

0B

0

0 1 0 2 0 0

B 0 0 1 0 2 0

1 0 0 0 0 2

2 1 0

0 2 1

1 0 2

2 4 0 1 0 1

9

16 32

4B 9 3

15.

  

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. 
2 2

2 2 2 2z z 1 z z 1  

  
2 2 2 2 2 2 2 2z z 1 z z 1 z z 1 z z 1  

 2 2 2 2 2 2 2 2z z 12 1 z z 1 z z 1 z 1  

   
2 2

2 2z 1 z 1  

 2 2 2 2 2 2z z z 1 z 1| 2 z z  

 2 2 2 2z z z 1 z 1 2 0    

 2 2z z 0  2 2z 1 z 1 2 0   

 

1

1
z 3

2
1

2

1 2

5 3
z z min 1

2 2
 

16.

 Official Ans. by NTA (B) 
 Allen Ans. (B) 
Sol.   

y

(h, k, w)

x
(cos ,sin ,0)

 

B4 0Adj(Adj( Adj(AdjB ))
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17.

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. 

 

 

18.

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 

19.

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. 
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 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 

 

 

SECTION-B 

1.

 Official Ans. by NTA (7073) 

 Allen Ans. (7073) 

Sol. 

2.

 Official Ans. by NTA (450) 

 Allen Ans. (450) 

Sol. 

 

20.
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 Official Ans. by NTA (2) 

 Allen Ans. (2) 

Sol.  

 

4.

 Official Ans. by NTA (10) 

 Allen Ans. (10) 
Sol. 

5.

 Official Ans. by NTA (2) 

 Allen Ans. (2) 

Sol. 

 

 

3.
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 Official Ans. by NTA (50) 

 Allen Ans. (50) 
Sol. f(x) = 0  (x - p)2 – q = 0. 

Roots are p q , p q  absolute difference 

between roots 2 q . 

 Now, |f (ai)| = 500 

 Let a1, a2, a3, a4 are a1 a + d, a + 2d, a + 3d 

 |f(a4)| = 500 

 |(a1 - p)2 - q| = 500 

  (a1 – p)2 – q = 500 

 29
d q 500

4
_________(1) 

 and |f(a1)|
2 = |f(a2)|

2 

 ((a1 - p)2 - q)2 = ((a2 - p)2 – q)2 

 ((a1 - p)2 – (a2 - p)2) ((a1 - p)2 – q + (a2 - p)2 - q) = 0 

2
29 d

d q q 0
4 4

2 210d 5d
2q q

4 4

2 4q
d

5
 

 From equation (1) 
9 4.q

. q 500
4 5

4q
500

5

4q
500

5

nd 
50

2 q 2 50
2

 

7.

 Official Ans. by NTA (3) 

 Allen Ans. (3) 

Sol. 
2

E H2

b
e 1 , e 2

a
 

 If E
H

1
e

e

 
2 2

2

a b 1

a 2

 2a2 – 2b2 = a2 

 a2 = 2b2 

 and 
5

y x k
2

 is tangent to ellipse then  

 2 2 25 3
K a b

2 2

2 23 1
6b b

2 4
and 2 1

a
2

(a2 + b2) = 3 

8.

 Official Ans. by NTA (142) 

 Allen Ans. (142) 

6.
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Sol. 

20

1
0 20

1
3 1

2 1
x 6 1

1 21
2

20
2

i i
i 1

x

20
2 2

i i
i 1

x i 2x i  

 Now 

20

20
2

i 40
i 1

1
9 1

4 1
x 12 1

1 21
4

20
2

i 1

1
i 20 21 41 2870

6

20

i 2 3
i 1

1 1 1
x i s 3 2.3 3.3 4.3 .......AGP

2 2 2

20

22
6 2

2

40 20

12 22
12 2870 12 2

2 2
x

20
  

 
40 20

2858 12 22 1
x

20 2 2 20

x 142  

9.

 Official Ans. by NTA (1) 

 Allen Ans. (1) 

Sol.
 

x3 2

3 2x 10

x 2cos x 2 x 2cos x 3sin x 2cos x
lim

x 2 2 x 2 3sin x 2

1

3 2

3 2x 0

x 2cos x 2 x 2cos x 3sin x 2cos x 100
lim 1

xx 2 2 x 2 3sin x 2
e

3 2 3 2

3 2x 0

x 2cos x 2 x 2cos x 3sin x 2cos x x 2 2 x 2 3sin x 2100
lim

x x 2 2 x 2 3sin x 2

e

3 3 2 2

2x 0

x 2cos x x 2 2 x 2cos x 2 x 2 3sin x 2cos x 3sin x 2100
lim

x 8 8 3sin
e

2 2

2 x 0

3 x 2cos x 1 2sin x 3 x 2 4 x 2cos x100
lim

x 1 2sin x 4 x 2 3cos x 2cos x 1 2sin x 3cos x 216 3sine

100

16 3sin 2
12 3 4 8 1 8 3cos2 3cos2

e
1

10.

 Official Ans. by NTA (6) 

 Allen Ans. (6)  

Sol. 
2 2

2 2

3x 9x 17 5x 7x 19

x 3x 10 3x 5x 12
 

2 2 2 2

2 2

x 3x 10 2x 12x 7 3x 5x 12 2x 12x 7

x 3x 10 3x 5x 12

2 2

2 2

2x 12x 7 2x 12x 7
1 1

x 3x 10 3x 5x 12

2
2 2

1 1
2x 12x 7 0

x 3x 10 3x 5x 12

22x 12x 7 0 2 23x 5x 12 x 3x 10

12 D
x

4
22x 2x 2 0

2x x 1 0
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