
1.

a 0b ab 2a R b a b

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. 1 0, ,R xy x y R

 0x x

0 0xy yx

. 0 & . 0x y y z 0

1R

a b b a

2R

D

2. , : 1f g

f

p a

1g a a 1a

f

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

 
Sol. f : N {1} N

(f (3) g 3 )

 

3. 0v 2 2 2
3 6v z z z i

z
22 3 2

0 0 02 3z z v

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 0   3   0 0 6 0
, (1, 2)

3 3

 2 2 2

0 1 2 1 2 3 1 2 6 30v i i i i
22 3 2

0 0 02 3z z v

 

22 3

2

2 1 2 1 2 3 900

2 1 4 4 1 4 4 1 2 3 900

i i

i i i
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4.
1 2

2 5
A ,

2 2A A I

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. 

| A I | 0

1 2
0

2 5

2 4 1

2A 4A I

22A 8A 2I

2A A 2I

10

5.

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 

674
1 27(n n ) 8 1

674

1 27 7 1 1n n

1 2 37 7 1 1n n n

 

6. a a a

a

 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. 
a dS

S a d

5

9

5
2 45 52

917 172 8
2

 

d = 4a 

a15 = a + 14d = 57 a 

Now , 110 < a15 < 120 

 110 < 57a < 120 

 a = 2  d = 8 

S10 = 
10

2
(2×2+9×8) = 380  

7. :f

sin 2
2

x
f x a x a

t

1
lim
x

f x
4

0

f x dx

 Official Ans. by NTA (B) 

 Allen Ans. (B) 
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Sol. 
x

[x]
lim a sin x a

1
2 2

2
 

x

[x]
lim a sin x

1
2 0 3 3

2
 

x
lim f (x)exist when a

1
1 

Now, 

f (x)dx f (x)dx f (x)dx f (x)dx f (x)dx
4 1 2 3 4

0 0 1 2 3
 

= ( )dx
1

0
0 1 + ( )dx

2

1
1 0 + ( )dx

3

2
0 1 + ( )dx

4

3
1 2  

=1 – 1 – 1 – 1 = –2  

8.
/3

/4

8sin sin 2x x
I dx

x

3

2 4
I

5

5 12
I

5 2

12 3
I

3

4
I

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol.  

 

– 2cos2x 

 f"(x) = –8sinx + 4 sin2x 

 = –8sinx (1 – cosx) 

  f"(x) < 0 x ,
4 3

f ' f ' x f '
3 4

8
5 f ' x

2

5 f ' x 4 2

4 2x

f x
5 4 2

x
/3 /3

/4 /4

f x
5 4 2

x

/3 /3

/4 /4

8sin x sin 2x
5 4 2

x

5
I

12 3
 

9.
2 2 4 3 4 0x y x

1
2 12 3 8

3
1

2 12 3 6
3
1

4 12 3 8
3
1

4 12 3 6
3

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

2 3

2 2 4 3 4 0x y x

2 2
2

0

4
2 16 2 3

8

y
y

1
8 4 12 3

3
Area  
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dy
x y

dx

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 
dy dy

x y y x
dx dx

 

 

x xye xe dx

x x xye xe e c

1 xy x ce

1 0 0 1y c

1 1 xy x e

2 1 2 xy x e

2 1 2 10xy y e y y

11. a

a B

b

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. 

 

5
1,

2
t t

2 , 2 2, 4P at at

25
& ,10

2

5

2
t

25
2 25

2
A

65A B

12. ˆˆ ˆa i j k ˆˆ ˆ3 5 4b i j k

ˆ ˆ9 12a b i i k

2b a b a

39

5

46

5

 Official Ans. by NTA (D) 

 Allen Ans. (Bonus) 

Sol. ˆ ˆˆ ˆ ˆ ˆ, 3 5 4a i j k b i j k

 ˆˆ ˆ9 12a b i j k  

 

ˆˆ ˆ

1

3 5 4

i j k

 

 ˆˆ ˆ4 5 3 4 5 3i j k  

 ˆˆ ˆ9 12i j k  

 4 5 1, 3 4 9, 5 3 12  

 1, 3  

 ˆ ˆˆ ˆ ˆ ˆ3 , 3 5 4a i j k b i j k   

 ˆˆ4 3a b j k  

 
22

11, 50a b  

 . 9 5 4 18a b  

10.
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  2b a a b

2 .b a a b

a b

2 2
2 . 50 22 18 46

5 5

b a a b

a b

46

5

13. ˆˆ ˆ2 5a i j k ˆˆ ˆ 2b i j k

23ˆˆ .
2

a b i k ˆ2b j

21 17

 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. ˆ ˆˆ ˆ ˆ ˆ2 5 , 2a i j k b i j k

 
23ˆˆ .
2

a b i k ˆ2b j

23ˆˆ ˆ. . .
2

a i b b i a k

23ˆˆ ˆ ˆ. . . .
2

a i b i b i a k

23 23 3
2 2 5 5 4

2 2 2
ˆˆ ˆ

ˆˆ ˆ2 2 4 2

0 2 0

i j k

b j i k

2 9ˆ2 16 4 16 4 5
4

b j

14.

p

p

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. 

10285
P

90000

15. h

h

2 P

AP

7d h

5 2 3 1

7 2 7 3

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol.   

7d h

tan 2
h

x
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2
tan

7

h

x h

2
tan

cot 2 7

h

h h

2

2
tan

1 tan
7

2 tan

tan t

tan 7 2

 

 

 

 

16. ^ ^ ~p r p q ~ p

p p 

q q 

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. ^ ^ ~p r p q ~ p

  

^ ^ ~p r p q

 ^ ^ ~p r p q ~ p

17.

1

11

5

11

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. 

 

1
5 1 5 1 5 1

2 3 1 5

x y z

5 1

2 3

1

2

5 1

1

18.

1

2

 1 2: 4 :7

1

4

3

4

1

2

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol.  
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1

1
1

1 1 1
2

4 3 1

x y

2

1 1 1
1

4 3 1
2

2 5 1

1

2

4 2 5 7 4

7 36 7

x y

14 35 95x y

20 11
,

7 7
P

1 1
,0 & ,0

2 2
Q R

1 1
1 1

2 2

19. c

11

2 23

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. 2 2 2 6 19 0x y gx y c

 

22 2 23g c

 

20. :f

 
0

2

5 3 , 4

, 4

x

t dt x
f x

x bx x

 

 b f

f

35
' 3 ' 5

4
f f

f
1

, 8,
8

f
1

8
x

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. 
0

2

5 3 , 4

, 4

x

t dt x
f x

x bx x  

 

4 4
lim lim 4
x x

f x f x f

3 4

0 3

2 8t dt t dt

16 4 15b

1

4
b

31

4

23 35
3

4 4

2 4
4

x
f x x at x
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1
' 2

4
f x x

1
,
8

x

1

8
x

SECTION-B 

1. k

1 1 1 1
cos sin cot tan cos sin ,0

2
x x k x

2 2

1 1
2

b

k

 Official Ans. by NTA (12) 

 Allen Ans. (12) 

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

 1 2 1

2 2

1 1
cot tan 1 cot cot

1 1
x

x x
 

 
2

1

2 2

1 2
cos sin

1 1

x x

x x
 

 
2

2

1 2

1

x
k

x
 

 2 2 21 2 1x k x  

 2 2 22 1k x k  

 
2

2
2

1

2

k
x

k
 

 
2 2

2
2 2

1 1

2 2

k k

k k
 

 
2 2

2
2 2

1 1

2 2

k k

k k
 

 
2

2 2 2

1 1 2
2 & 1

1

k

k
 

 2 2

1 1
b

2

2

2 2
1

1

k
b

k

2 2

1 1
5

2

2

2 2
1 5

1

k

k

2 22 4 5 5k k

2 2 1
3 1

3
k k

2

2

2 2
1 5 1 4

1

k
b

k

2

4
12

1

3

b

k

2.

 Official Ans. by NTA (2) 

 Allen Ans. (2) 

Sol. 15
10

ix
x

 

2

226 15
10

ix
x  

 
10

1

150i
i

x  
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9

1

25 150i
i

x  

 
9

1

125i
i

x  

 
9

1

15 140i
i

x  

140
14

10 newx

2 2 29

1

25 15
15

10
i

i

x

9
2

1

625 2400i
i

x

9
2

1

1775i
i

x

9
2 2 2

1

15 2000i i
i actual

x x

22

26
10

i new

actual
actual

x x

22000
14

10

3.
3 2 3

7 1 4

x y z

4 1

1 2 1

x y z

4 5 7 0ax y z a a

, ,P

 Official Ans. by NTA (12) 

 Allen Ans. (12) 

Sol.

 4 5 7ax y z a

16 1 7 8 5 3 0a a

9 1 10 0a

4 2 , 1 5 ,5a

4 2 2 10 5 0a

11 4 7 0a

1

2 3 2 0x y z

3 2 3

7 1 4

x y z
t

7 3, 2, 4 3t t t

2 8 12t

 4.
2 2

2 2
: 1

x y
E

a b

2 2

: 1
49 64

x y
H

1

2
l

l is 

  

 Official Ans. by NTA (1552) 

 Allen Ans. (1552) 

Sol. 
2 2

1
64 49

y x

 
2 2

2 2
: 1

x y
E

a b

2 2

: 1
49 64

x y
H
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2

2

49
1 1

64H

a
e

b
 

 
2 2

2 2
1

x y

a b

2 2

2
1 1

64E

a a
e

b

2
21 113 1

8, 64 113 32
64 8 2

a
b a

2
2 32

64
113

a

2
2 32

64
113

a

2 22 2 32 1552
64

8 113 113

a
l

b

113 1552l

5.

2 2 2sin 2 log tan 4 4 2 sin 0,
4ex x dy xy x x dx

0
2

x

,1
6 3

y

 Official Ans. by NTA (1) 

 Allen Ans. (1) 

Sol.  2 2 2sin 2 ln tan 4 4 2 sin 0
4

x x dy xy x x dx  

 
2

2

2 2

4 2 sin
4 4

ln tan 0
sin 2 sin 2

x x
xydx

x dy dx
x x

 

 
2 2

2

2 2

sin cos
.ln tan 4 2 0

2 2sin cos

x x
d y x x dx

x x
 

 

2 2

2

2 2

4 sin cos
ln tan 0

sin cos 1

x x x
d y x dx

x
 

 2
2

ln tan 2 0
1

dt
d y x

t
 

 2 1 1
ln tan 2. ln

2 1

t
y x c

t
 

 
2 2

2
2 2

sin cos 1
ln tan ln

sin cos 1

x x
y x c

x x
 

 
6

x

 

1 3
1

2 21
1ln ln

3 1 3
1

2 2

c  

1 3
1

2 2 1 3 1
ln 3 ln ln ln

3 3 3 31 3
1

2 2

x y

1
ln 3 ln

3
y

1y

6. M N

 Official Ans. by NTA (2) 

 Allen Ans. (2) 

Sol. 

 45 9 9 2 0
dy dy

y x y
x dx

 

 45 9 9 2
dy

y x y
dx

 

 4

9 2
0

5 9

dy y

dx y x
   

 
2

9
y  
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5

18
y

5
0 0 &

18
5

0,0 ,
18

y x y x

x

7. 22 1f x x x

: 800S n f n

n S

f n

 Official Ans. by NTA (10620) 

 Allen Ans. (10620) 

Sol. 

800

0

2 1 801
0

2 2
n n

2
1 801 1

0
4 2 16

n

2
1 6409

0
4 16

n

1 6409 1 6409
0

4 4 4 16
n n

1 6409 1 6409

4 4
n

19, 18 17,.......0,1, 2,......, 20n

22 1
n S

f x x x

2 2 2 2 2 2 22 19 18 ..... 1 1 2 .... 19 20

2 2 2 24 1 2 ..... 19 2 20 20 40

4 19 20 2 19 1
2 400 60

6

4 19 20 39
800 60 9880 800 60

6

8.

S

 Official Ans. by NTA (5376) 

 Allen Ans. (5376) 

Sol. 6TTr AA
 

  

a d g a b c

b e h d e f

c f i g h i

 

2 2 2 2 2 2 2 2 2 6a d g b e h c f i

 9 6
3 2C  

 =  
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l

l

 Official Ans. by NTA (75) 

 Allen Ans. (75) 

Sol.  75  

 2 24 2 8 0x y x y  

 
2 2

1 1
1

55
4

x y
 

 
22

4
b

a
 

 
2 5

4 5
4

 

 59  

 5  

 2 2 5 2 65 16l a  

 59 16 75  

10. 2: 0S z z z Re Im
z S

z z

 Official Ans. by NTA (0) 

 Allen Ans. (0)  

Sol. 2: 0S z C z z  

 

z x iy

2 2 2 2 0z z x y x i xy y

2 2 0x x y 2 0xy y

0y
1

2
x

1 3 3
; ,

2 2 2
x y

1 1 3 3
Re Im 0 1 0 0

2 2 2 2z S

z z
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