
If , then  is equal to MHT CET 2025 (5 May Shift 2)

Options:

A. 2

B. 

C. 4

D. 

Answer: C

Solution:

x = tan−1{ }, y = cos−1{ }√1+t2−1
t

1−t2

1+t2

dy

dx

1
2

1
4

Differentiation

Question1
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-------------------------------------------------------------------------------------------------

Question2

Derivative of  is MHT CET 2025 (5 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y = √sinx + √sinx + √sinx + … … … … …∞

sinx
1−2y

cosx
1−2y

sinx
1+2y

cosx
2y−1
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-------------------------------------------------------------------------------------------------

Question3

If , then  at  is MHT CET 2025 (5 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

x ⋅ loge(loge x) − x2 + y2 = 4(y > 0)
dy

dx
x = e

e

√4+e2

2e−1

2√4+e2

1+2e

√4+e2

1+2e

2√4+e2

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question4

If , then  at  is MHT CET 2025 (27 Apr Shift 2)

Options:

x = t2 + t + 1, y = sin( ) + cos( )tπ
2

tπ
2

dy

dx
t = 1

A. 

B. 

C. 

D. 

Answer: D

π

3

−π

4

π

2

−π

6
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Solution:
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Question5

If , then the value of  is equal to MHT CET 2025 (27 Apr Shift 2)

Options:

A. -1

B. 1

C. -2

D. 2

Answer: A

Solution:

f(x) = cot−1( )xx−x−x

2
f ′(1)
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Question6

If , then the ordered pair  at  is equal to MHT CET 2025 (27 Apr Shift 2)

Options:

A.

B.

C.

D.

Answer: B

Solution:

ey + xy = e ( , )dy
dx

 d2y

dx2 x = 0

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://
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Question7

If  and  then . MHT CET 2025 (26 Apr Shift
2)

Options:

A. u

B. v

C. 

D. 

Answer: D

Solution:

u = log(√x − 1 − √x + 1) v = √x + 1 + √x − 1 = …du
dv

−1
u

−1
v
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Question8

If , then  ______ MHT CET 2025 (26 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

f(x) = 3x2 + 2xf ′(1) + f ′′(2) f(x) =

3x2 + 8x + 4

3x2 + 12x + 12

3x2 − 12x + 6

3x2 − 18x + 5
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Question9

If , then  is MHT CET 2025 (26 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

f(x) = √1 + cos2(x2) f ′ ( )√π

2

√π

6

−√ π

6

π

√6

√ π
6
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Question10

If , then the value of  is equal to MHT CET 2025 (26 Apr Shift 1)f(x) = +sin2
x

1+cotx
cos2 x

1+tanx
f ′ ( )π

6
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Options:

A. 0

B. 

C. 

D. 

Answer: C

Solution:

1
2

− 1
2

√3
2
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Question11

If , then  MHT CET 2025 (25 Apr Shift 2)

Options:

y = tan−1( )12x−64x3

1−48x2 =
dy

dx

A. 

B. 

C. 

D. 

Answer: C

Solution:

3
1+16x2

4
1+16x2

12
1+16x2

1
1+16x2
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Question12

If  , then 
MHT CET 2025 (25 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 1

Answer: C

√y − √y − √y − … … … … … … ∞ = √x + √x + √x + … … … … … … … ∞ =
dy

dx

y+x+1

y−x+1

y−x−1
y−x+1

y−x+1

y−x−1

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



Solution:

-------------------------------------------------------------------------------------------------

Question13

If  and , then the value of  MHT CET 2025 (25 Apr Shift
2)

Options:

A. 0

B. 1

C. 

D. 

Answer: A

Solution:

x = sin t y = sin pt (1 − x2) − x + p2y =
d2y

dx2

dy

dx

−1

√2
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Question14

If , then  is MHT CET 2025 (25 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

+ = 1x2

a2

y2

 b2

d2y

dx2

−b4

a

b4

a2

−b4

y3

−b4

a2⋅y3

Answer: D

Solution:

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://
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Question15

If , then  is equal to MHT CET 2025 (25 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

y = tan−1( ) + cot−1( )4x
1+5x2

3−2x
2+3x

dy

dx

5
1+25x2

1
1+25x2

1
1+5x2

5
1+5x2
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Question16

If  then  at  is  MHT CET 2025 (25 Apr Shift 1)

Options:

A. 

B. 

y = log3(log3 x)
dy

dx
x = 3 … …

(log 3)−31
3

(log 3)1
3

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question17

If  then   MHT CET 2025 (23 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

(log 3)−21
3

f(x) = 3x3 + 2x2f ′(1) + xf ′′(2) + f ′′′(3) f(x) =

(3x3 − 90x2 + 72x + 18)1
7

(21x3 − 90x2 + 72x + 126)1
7

3x3 − 90x2 + 72x + 18

3x3 − 45x2 + 36x + 9

C. 1
3

1
(log 3)−3
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Question18

If , then  at  is MHT CET 2025 (23 Apr Shift 2)

Options:

x = sin θ, y = sin3 θ
d2y

dx2 θ = π
6

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



A. 

B. 

C. 3

D. 6

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question19

If , then  at  is MHT CET 2025 (23 Apr Shift 2)

Options:

A. 1

1
2

√3
2

x = e
tan−1( )y−x2

x2 ( )dy

dx
x = 1

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



B. 0

C. 2

D. 3

Answer: D

Solution:

-------------------------------------------------------------------------------------------------
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Question20

If , then  at  is MHT CET 2025 (23 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question21

If  then  is equal to MHT CET 2025 (23 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

y = tan−1[ ]4 sin 2x

cos 2x−6 sin2 x

dy

dx
x = 0

1
8

−8

8

− 1
8

x = a sin 2t(1 + cos 2t), y = b cos 2t(1 − cos 2t)
dy

dx

tan tb
a

tan ta

b

b
a tan t

a

b tan t
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Question22

If , then  MHT CET 2025 (23 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

y = √x + √y + √x + √y + … … … … … … … ∞ =
dy

dx

2y − 1

1
2y−1

y2−x

2y3−2xy−1

14C6
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Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question24

Derivative of  is MHT CET 2025 (22 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

2
3

3
2

2

0

x(xx)

x(xx) (xx + 1 + logx)

x(xx) (xx + logx)

x(xx) (xx + xx−1 logx(1 + logx))

x(xx) (xx−1 + xx logx(1 + logx))

Question23
If , then  at  is MHT CET 2025 (22 Apr Shift 2)f(1) = 3, f ′(1) = 2 {log[f (ex + 2x)]}d

dx
x = 0
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Question25

For ,  MHT CET 2025 (22 Apr Shift 1)

Options:

A. 

B. 

N ∈ N (logx) =dn

 dxn

(n−1)!

xn

n!
xn

Solution:

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question26

If Then  MHT CET 2025 (22 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

x = a cos3 θ y = a sin3 θ √1 + ( )
2

=
dy

 dx

tan2 θ

sec2 θ

sec θ

tan θ

D. 

Answer: D

Solution:

(−1)n−1 (n−1)!

xn

C. (n−2)!

xn
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Question27

If , then 
MHT CET 2025 (21 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

f(θ) = cos θ1 ⋅ cos θ2 ⋅ cos θ3 ⋯ ⋯ ⋯ ⋅ cos θn tan θ1 + tan θ2 + tan θ3 + ⋯ ⋯ ⋯ + tan θn =

−f ′(θ)

f(θ)

f ′(θ)

f(θ)

−f ′′(θ)

f ′(θ)

f ′′(θ)

f ′(θ)
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Question28

If , then  is equal to MHT CET 2025 (21 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

y = ax ⋅  b2x−1 d2y

dx2

y(log(a b2))

y2 (log(a b2))

y(log(a b2))
2

y2(log(ab))2
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Question29

If , then  is equal to MHT CET 2025 (21 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

(a + bx)e = x
y

x x3  d2y

dx2

(y − x)
2dy

dx

(x − y)
2dy

dx

(x + y)
2dy

dx

(y + x)
2dy

dx

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://
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Question30

If  and  then  MHT CET 2025 (21 Apr Shift 1)

Options:

A. 

B. 

C. 2y

D. 

Answer: B

Solution:

x = log t, t > 0 y = 1
t =

d2y

dx2

dy

dx

−dy

dx

y
x
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Question31

If  and , then  MHT CET 2025 (21 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

y = Kcos−1 x

1+Kcos−1 x
t = Kcos−1 x dy

dt

1

1+Kcos−1 x

−1

1+Kcos−1 x

1

(1+Kcos−1 x)
2

−1

(1+Kcos−1 x)
2
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Question32

If  and  then  at  is ... MHT CET 2025 (20 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

a (4 + x2) = x y − x3 = a2 dy

dx
x = 1

441
125

18
125

378
125

381
125
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Question33

If , then  at  is MHT CET 2025 (20 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

xy + yx = ab dy

dx
x = 1, y = 2

−2(1 + log 2)

2(1 + log 2)

2 + log 2

1 + log 2

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



Solution:

-------------------------------------------------------------------------------------------------
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Question34

If  and  then  MHT CET 2025 (20 Apr Shift 2)

Options:

A. 1

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question35

If , then  is equal to MHT CET 2025 (20 Apr Shift 1)

u = tan−1 x

tan−1 x+1
v = tan−1(tan−1 x) = … …du

dv

1+(tan−1 x)2

(1+tan−1 x)
2

tan−1 x

(1+tan−1 x)2

1

(1+tan−1 x)
2

y = xx + x
1
x

dy

dx
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question36
If , then the derivative of  at  is MHT CET 2025 (20 Apr
Shift 1)

xx(1 + logx) + x (1 − logx)
1
x

1
x2

(xx + x ) [1 + logx + (1 − logx)]1
x

1
x2

(xx + x ) [(1 + logx) − (1 − logx)]1
x

1
x2

xx(1 + logx) − x (1 − logx)
1
x

1
x2

f(1) = 1, f ′(1) = 3 f(f(f(x))) + (f(x))2 x = 1
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Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question37
If  and , then  MHT CET 2025 (20 Apr Shift 1)

Options:

A. 

B. 

9

12

15

33

y = loge x
3 + 3 sin−1 x + kx2 y′ ( ) = 2√31

2
k =

6

−6

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



C. 

D. 1

Answer: B

Solution:

2√3
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Question38

MHT CET 2025 (19 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

(n − 1)!

n!

(−1)(n − 1)!

(−n)(n − 1)!
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Question39

The first derivative of the function  with respect to  at  is MHT CET

2025 (19 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

(cos−1(sin√ )+ xx)1+x

2
x x = 1

1
4

5
4

−1
2

3
4
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Question40

If  then  MHT CET 2025 (19 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

x + y = a
2
5

2
5

2
5 =

dy

dx

5√( )
3y

x

− 5√( )
3

x
y

5√( )
3

x
y

− 5√( )
3y

x
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Question41

For  if , then  MHT CET 2025 (19 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

n ∈ N y = axn+1 + bx−n x2 =
 d2y

dx2

n(n − 1)y

(n − 1)y

n(n + 1)y

(n + 1)y
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Question42
If  and , then  is MHT CET 2024 (16 May Shift 2)

Options:

A. -4

B. 4

C. -3

D. 3

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question43

If , then  MHT CET 2024 (16 May Shift 2)

Options:

A. 

B. 

g(x) = [f(2f(x) + 2)]2 f(0) = −1, f ′(0) = 1 g′(0)

y = tan−1( ) + tan−1( )2+3x
3−2x

4x
1+5x2 =

dy

 dx

1
1+25x2

5
1+25x2
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Question44

The function  represented by ,  satisfies the equation
, then the value of  is MHT CET 2024 (16 May Shift 2)

Options:

A. 1

B. 2

C. -1

D. 0

Answer: B

Solution:

y = tan−1( )+ tan−1( )

= tan−1( )+ tan−1( )

= tan−1 + tan−1 x + tan−1 5x − tan−1 x

∴ y = tan−1 + tan−1 5x

∴ = ⋅ 5 =

2 + 3x

3 − 2x

4x

1 + 5x2

+ x2
3

1 − x2
3

5x − x

1 + 5x2

2

3
2

3
dy

dx

1

1 + (5x)2

5

1 + 25x2

y(x) x = sin t y = aet√2 + bet√2, t ∈ ( , )−π

2
π
2

(1 − x2) y′′ − xy′ = ky k

C. 

D. 

Answer: B

Solution:

1
1+5x2

5
1+5x2
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Question45
If , , then the derivative of  at  is MHT CET 2024 (16 May
Shift 1)

Options:

A. 12

B. 15

C. 9

D. 33

Answer: D

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

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



Solution:

-------------------------------------------------------------------------------------------------

Question46

If , then  at  is equal to MHT CET 2024 (16 May Shift 1)

Options:

A. 

B. 

C. 

D. 1

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question47

If  and , then  is equal to MHT CET 2024 (16 May Shift 1)

Options:

A. 13

B. 

C. 7

 Let y = f(f(f(x))) + (f(x))2

∴ =f ′(f(f(x))) ⋅ f ′(f(x)) ⋅ f ′(x) + 2f(x)f ′(x)

∣
∣
∣x=1

= f ′(f(f(1))) ⋅ f ′(f(1)) ⋅ f ′(1) + 2f(1)f ′(1)

= 3 ⋅ 3 ⋅ 3 + 2 ⋅ 1 ⋅ 3
= 33

 dy

 dx
dy

 dx

y = sec(tan−1 x) dy

 dx
x = 1

1
2

1

√2

√2

y = sec(tan−1 x)

∴ = sec(tan−1 x) tan(tan−1 x) ⋅

= √1 + x2 ⋅

… [∵ tan−1 x = sec−1 √1 + x2]

=

∴ ( )
x=1

= =

.

dy

 dx

1

1 + x2

x

1 + x2

x

√1 + x2

 dy

 dx

1

√1 + 12

1

√2

= y + 3, y + 3 > 0
dy

 dx
y(0) = 2 y(log 2)

−2
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D. 5

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question48
If , then the derivative of  at  is MHT CET 2024 (16 May
Shift 1)

Options:

A. 125

B. 1250

C. 135

D. 35

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

f(1) = 1, f ′(1) = 5 f(f(f(x))) + (f(x))2 x = 1

 Let y = f(f(f(x))) + (f(x))2

∴ = f ′(f(f(x))) ⋅ f ′(f(x)) ⋅ f ′(x) + 2f(x) ⋅ f ′(x)

∴ ( )
x=1

= f ′(f(f(1))) ⋅ f ′(f(1)) ⋅ f ′(1)

= f ′(f(1)) ⋅ f ′(1) ⋅ 5 + 2 ⋅ 1 ⋅ 5

= f ′(1) ⋅ 5 ⋅ 5 + 2 ⋅ 1 ⋅ 5

= 5 ⋅ 5 ⋅ 5 + 2 ⋅ 1 ⋅ 5
= 135

 dy

 dx
dy

 dx
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Question49

If , then  at  is MHT CET 2024 (15 May Shift 2)

Options:

A. 0

B. 2

C. 3

D. 6

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question50

The derivative of  w.r.t.  is MHT CET 2024 (15 May Shift 2)

Options:

A. 

B. 

C. 

D. 1

Answer: A

Solution:

x = sin θ, y = sin3 θ
d2
y

 dx2 θ = π
2

x = sin θ and y = sin3 θ

∴ y = x3

∴ = 3x2

∴ = 6x

 At θ = ,x = sin = 1

∴ ( )
θ=

= ( )
x=1

= 6(1) = 6

 dy
 dx

 d2y

 dx2

π
2

π
2

 d2y

 dx2 π

2

d2y

 dx2

sin−1(2x√1 − x2) sin−1(3x − 4x3)

2
3

1
2

3
2
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-------------------------------------------------------------------------------------------------

Question51
The equation of motion of a particle is . If the displacement after 1 second is 20 m ,
velocity after 2 seconds is  and the acceleration is , then MHT CET 2024 (15 May
Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

s = at2 + bt + c
30 m/sec 10 m/sec2

a + c = 2b

a + c = b

a − c = b

a + c = 3b
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-------------------------------------------------------------------------------------------------

Question52
If , then the derivative of  at  is MHT CET 2024 (15 May
Shift 2)

Options:

A. 12

B. 30

C. 15

D. 33

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question53
After  seconds, the acceleration of a particle, which starts from rest and moves in a straight line is

, then velocity of the particle at the instant, when the acceleration is zero, is MHT CET
2024 (15 May Shift 2)

f(1) = 1, f ′(1) = 3 f(f(f(x))) + (f(x))2 x = 1

 Let y = f(f(f(x))) + (f(x))2

∴ = f ′(f(f(x))) ⋅ f ′(f(x)) ⋅ f ′(x) + 2f(x)f ′(x)
 dy

 dx
∣
∣
∣x=1

= f ′(f(f(1))) ⋅ f ′(f(1)) ⋅ f ′(1) + 2f(1)f ′(1)

= 3 ⋅ 3 ⋅ 3 + 2 ⋅ 1 ⋅ 3
= 33

dy

 dx

t

(8 − ) cm/s2t
5
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question54

If then  at  is MHT CET 2024 (15 May Shift
1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

160 cm/s

80 cm/s

320 cm/s

480 cm/s

y = [(x + 1)(2x + 1)(3x + 1) … … … (nx + 1)]2,
dy

 dx
x = 0

2n(n + 1)

n(n + 1)

n(n+1)

2

( )
2n(n+1)

2
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-------------------------------------------------------------------------------------------------

Question55

If , where , then  at  is MHT CET 2024 (15
May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question56

If  and , then  is equal to MHT CET 2024 (15 May Shift 1)

(a + √2b cosx)(a − √2b cos y) = a2 − b2 a > b > 0 dx
 dy

( , )π
4

π
4

a−b

a+b

a+b

a−b

2a+b

2a−b

a−2b
a+2b

x = 2 cos θ − cos 2θ y = 2 sin θ − sin 2θ
d2
y

 dx2
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Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

tan3
2

3θ
2

sec tan3
2

3θ
2

3θ
2

sec23
2

3θ
2

sec2 3θ
2
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-------------------------------------------------------------------------------------------------

Question57
The value of , if the slope of one of the lines given by  is four times that of the other,
is given by MHT CET 2024 (15 May Shift 1)

Options:

A. 4

B. 2.5

C. 5

D. 1

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question58

k 4x2 + kxy + y2 = 0
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If , then at  has the value MHT CET 2024 (11 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question59
Let  be twice differentiable function such that  and

. If , then the value of  is MHT CET 2024 (11 May Shift 2)

Options:

A. 2

B. 1

C. 

D. -1

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question60

f(x) = logx2(logx) x = e, f ′(x)

1
e2

1
e

e2⋅

1
2e

f f ′′(x) = −f(x), f ′(x) = g(x)
h(x) = (f(x))2 + (g(x))2 h(5) = 1 h(10)

1
2
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If , then  is equal to MHT CET 2024 (11 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question61

If , then  MHT CET 2024 (11 May Shift 1)

Options:

A. 2

B. 

C. 

D. -2

Answer: A

Solution:

y = (sinx)tanx dy

 dx

(sinx)tanx (1 + sec2 x log(sinx))

tanx(sinx)tanx−1 cosx

(sinx)tanx sec2 x log sinx

tanx(sinx)tanx−1

y = sin−1( )logx2

1+(logx)2 ( )
dx−1

=
dy

 dx

1
2

⋅ 2
3
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If , then  MHT CET 2024 (11 May Shift 1)

Options:

A. 60

B. 80

C. 240

D. 120

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question63

If , then  MHT CET 2024 (11 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

f(x) = (1 + x) (1 + x2) (1 + x4) (1 + x8) f ′(1) =

x2 + y2 = t + ,x4 + y4 = t2 +1
t

1
t2 =

dy

 dx

1
x3y

1
xy3

− 1
xy3

− 1
x3y

-------------------------------------------------------------------------------------------------

Question62
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-------------------------------------------------------------------------------------------------

Question64
If  is a function of  and , then the value of  is MHT CET 2024 (10 May Shift 2)

Options:

A. 1

B. -1

C. 2

D. 0

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question65

If , then  at  and  is MHT CET 2024 (10 May Shift 2)

Options:

A. 

B. 2

C. 

y x log(x + y) = 2xy y′(0)

x2y2 = sin−1 x + cos−1 x
dy

 dx
x = 1 y = 2

1
2

− 1
2
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D. -2

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question66

If , then  has the value MHT CET 2024 (10 May Shift 2)

Options:

A. 

B. 

C. -1

D. 1

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question67

Derivative of  w.r.t.  is MHT CET 2024 (10 May Shift 2)

Options:

y = sin2(cot−1 √ )1+x

1−x

dy

 dx

−1
2

1
2

tan−1 √ 1−x

1+x
cos−1(4x3 − 3x)
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A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question68

If , then  is given by MHT CET 2024 (10 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

−1
6

2
3

3
2

1
6

y = sinx

1+ cosx

1+ sinx
cosx

dy

dx

y sinx+(1+y) cosx

1+2y+cosx−sinx

y cosx+(1+y) sinx

1+2y+cosx−sinx

y sinx−(1+y) cosx

1+2y+cosx−sinx

y cosx−(1+y) sinx

1+2y+cosx−sinx
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-------------------------------------------------------------------------------------------------

Question69

If  is a function of  and , then the value of  is MHT CET 2024 (10 May Shift 1)

Options:

A. 1

B. -1

C. 2

D. 0

Answer: A

Solution:

y x log(x + y) = 2xy y′(0)
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-------------------------------------------------------------------------------------------------

Question70

If , then  MHT CET 2024 (10 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question71

If , then  is equal to MHT CET 2024 (09 May Shift 2)

Options:

y = axn+1 + bx−n x2 =
 d2

y

 dx2

n(n + 1)y

(n + 1)(n − 2)y

n(n − 2)y

(n + 1)y

y = sin−1( − )3x
2

x3

2
dy

 dx
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A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question72

If , then  is MHT CET 2024 (09 May Shift 2)

Options:

A. 2

B. 1

C. 0

D. -1

Answer: D

Solution:

Differentiating both sides w.r.t: , we get

3

2√x2−4

3

√4−x2

3

2√1−x2

4

√4−x2

y = sin−1( − )

= sin−1( − 4( )
3
)

 Put  = sin θ ⇒ θ = sin−1( )

∴ y = sin−1(3 sin θ − 4 sin3 θ)

= sin−1(sin 3θ)

= 3θ

∴ y = 3 sin−1( )

∴ = 3 ⋅ ⋅ =

3x
2

x3

2

3x
2

x

2
x

2
x

2

x

2
dy

 dx

1

√1 − ( )
2x

2

1

2

3

√4 − x2

log(x + y) = sin(x + y)
dy
 dx

log(x + y) = sin(x + y)

x
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-------------------------------------------------------------------------------------------------

Question73

Let  and , then  is equal to MHT CET 2024 (09 May
Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question74

If for , the derivative of  is , then  equals MHT CET 2024 (09 May
Shift 1)

Options:

A. 

(1 + ) = cos(x + y) [1 + ]

⇒ + ⋅ = cos(x + y) + cos(x + y)

⇒ ( − cos(x + y)) = cos(x + y) −

⇒ = −1

1

x + y

dy

 dx

dy

 dx

1

x + y

1

x + y

 dy

 dx

dy

 dx
 dy

 dx

1

x + y

1

x + y

 dy

 dx

f(x) = ex,  g(x) = sin−1 x h(x) = f(g(x)) ( )
2

h′(x)

h(x)

1

√1−x2

(1 − x2)2

1
1−x2

(1 − x2)

x ∈ (0, )1
4

tan−1( )6x√x

1−9x3 √x ⋅ g(x) g(x)

3x√x

1−9x3
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B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question75
Derivative of  w.r.t.  is MHT CET 2024 (09 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question76

3x
1−9x3

3
1+9x3

9
1+9x3

ex √x

√xex

−2√x

2√xex

√xex1
2
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If  then  at  is MHT CET 2024 (09 May Shift 1)

Options:

A. -3

B. 3

C. -1

D. 1

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question77

 MHT CET 2024 (04 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

f(x) = x2−x

x2+2x
(f −1(x))d

dx
x = 2

(cos−1( )) =d
dx

x− 1
x

x+ 1
x

x2+1
x2−1

2
1+x2

−1
1+x2

−2
1+x2
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-------------------------------------------------------------------------------------------------

Question78

If  and , then  MHT CET 2024 (04 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

f(x) = cos−1 x,  g(x) = ex h(x) = g(f(x)) =
h′(x)

h(x)

−1

√1−x2

−(e)
(cos−1 x)

√1−x2

ex−1

√1−x2

−√1 − x2

f(x) = cos−1 x

 g(x) = ex

 h(x) = g(f(x))

= ecos−1 x

 h′(x) = ecos−1 x ⋅

∴ = =

−1

√1 − x2

 h′(x)

h(x)

ecos−1 x × −1

√1−x2

ecos−1 x

−1

√1 − x2
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question80

If  and , then  at  is MHT CET 2024 (04 May Shift 1)

Options:

A. 14

B. -14

C. 

D. 

Answer: D

Solution:

−n2y

n2y

n2x

n2x2

8f(x) + 6f ( ) = x + 51
x

y = x2f(x)
dy

 dx
x = −1

1
14

− 1
14

Question79

If , then  MHT CET 2024 (04 May Shift 2)y = A cos nx + B sin nx =
d2
y

 dx2
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-------------------------------------------------------------------------------------------------

Question81

If , then  at  is MHT CET 2024 (04 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y = ((x + 1)(4x + 1)(9x + 1) … (n2x + 1))
2 dy

dx
x = 0

n(n+1)(2n+1)

4

n(n+1)(2n+1)

6

n(n+1)(2n+1)

2

n(n+1)(2n+1)

3
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-------------------------------------------------------------------------------------------------

Question82

The curve  touches the x -axis at  and cuts the -axis at a point Q where
its gradient is 3 , then the value of  is MHT CET 2024 (03 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

y = ax3 + bx2 + cx + 5 (−2, 0) y

a + b + c

7
8

7
4

7
2

7
12
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-------------------------------------------------------------------------------------------------

Question83

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

y = a logx + bx2 + x x = −1 x = 2 a + b

3
2

1
2

5
2

3
4

If  has its extreme value at  and , then the value of  is MHT CET
2024 (03 May Shift 2)
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-------------------------------------------------------------------------------------------------

Question84

If , then  is equal to MHT CET 2024 (03 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question85

y = tan−1( ) + tan−1( )3+2x
2−3x

3x
1+4x2

dy

 dx

1
1+16x2

4
1+16x2

1
1+4x2

4
1+4x2

Derivative of  with respect to  is MHT CET 2024 (03 May Shift 2)

Options:

A. 

B. 

sin2 x ecosx

2 sinx cos2 xecosx

2 cosx
ecosx
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C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question86

If , then  is equal to MHT CET 2024 (03 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

2 sinx
ecosx

−2 cosx
ecosx

y = log[e5x( ) ]3x−4
x+5

4
3 dy

 dx

5 + −4
3x−4

4
3(x+5)

5 + −4
3(3x−4)

4
3(x+5)

5x + −4
3x−4

4
3(x+5)

5 + −12
3x−4

4
(x+5)

y = log[e5x( ) ]
3x − 4

x + 5

4
3

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question87
Let  be a twice differentiable function such that  and

. If , then  is  MHT CET 2024 (03 May Shift 1)

Options:

A. 2

B. 4

C. -1

D. 1

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question88

If , then  at  is equal to MHT CET 2024 (03 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

∴ y = 5x log e + log(3x − 4) − log(x + 5)

∴ = 5 + × 3 − × 1

= 5 + −

4

3

4

3
dy

 dx

4

3(3x − 4)

4

3(x + 5)
4

(3x − 4)

4

3(x + 5)

f f ′′(x) = −f(x), f ′(x) = g(x)
h(x) = [f(x)]2 + [g(x)]2 h(5) = 1 h(10)

y = sec(tan−1 x) dy

 dx
x = 1

−1

√2

1
2

1

√2

√2
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-------------------------------------------------------------------------------------------------

Question89
If , then  at  is MHT CET 2024 (02 May Shift 2)

Options:

A. 1

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question90

If , then  equals MHT CET 2024 (02 May Shift 2)

Options:

A. 

B. 

y = sec(tan−1 x)

∴ = sec(tan−1 x) tan(tan−1 x) ⋅

=√1 + x2 ⋅ … [∵ tan−1 x = sec−1 √1 + x2]

=

=

dy

 dx

1

1 + x2

x

1 + x2

x

√1 + x2

 dy

 dxatx=1

1

√2

f(x) = logx2(loge x) f ′(x) x = e

1
e

1
2e

1
4e

f(x) = sin−1( )2⋅3x

1+9x
f ′ ( )1

2

√3 log(√3)

−√3 log 3
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C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question91

If , where  and  and given by , then
 is equal to MHT CET 2024 (02 May Shift 2)

Options:

A. 5

B. 10

C. 15

D. 0

Answer: A

Solution:

−√3 log(√3)

√3 log 3

F(x) = (f ( ))
2

+ (g ( ))
2x

2
x
2 f ′′(x) = −f(x) g(x) = f ′(x) F(5) = 5

F(10)
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-------------------------------------------------------------------------------------------------

Question92

If  then  MHT CET 2024 (02 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

y = [e4x( ) ]x−4
x+3

3
4

=
dy

 dx

= y [4 + ]dy

 dx
21

4(x−4)(x+3)

= [4 + ]dy

 dx
21

4(x−4)(x+3)

= [4 + ]dy

 dx
1
y

21
4(x−4)(x+3)

= y [4 + ]dy

 dx
21

4(x+4)(x+3)
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-------------------------------------------------------------------------------------------------

Question93

If  (where a and b are constants), then  is MHT CET 2024 (02 May Shift
1)

Options:

A. a function of .

B. a function of  and .

C. a function of .

D. a constant.

Answer: D

Solution:

y = a sinx + b cosx y2 + ( )
2

dy
 dx

x

x y

y

-------------------------------------------------------------------------------------------------

Question94

If , then  at  is MHT CET 2024 (02 May Shift 1)

Options:

y = √ 1−sin−1 x

1+sin−1 x
( )dy

dx
x = 0

A. 1

B. 2
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Solution:

Differentiating w.r.t. , we get

y = √ 1−sin−1 x

1+sin−1 x

x

= (√ )

= ⋅ ( )

=

dy

 dx

d

 dx
1 − sin−1 x

1 + sin−1 x

1

2√ 1−sin−1 x

1+sin−1 x

 d

 dx

1 − sin−1 x

1 + sin−1 x

√1 + sin−1 x

2√1 − sin−1 x

C. -2

D. -1

Answer: D
= ⋅

(1 + sin−1 x) ⋅ (1 − sin−1 x) − (1 − sin−1 x) (1 + sin−1 x)d
dx

d
dx

(1 + sin−1 x)
2

√1 + sin−1 x

2√1 − sin−1 x

(1 + sin−1 x) × − (1 − sin−1 x) ⋅−1

√1−x2

1
√1−x2

(1 + sin−1 x)
2

= ×
√1 + sin−1 x

2√1 − sin−1 x

[−1 − sin−1 x − 1 + sin−1 x]1
√1−x2

(1 + sin−1 x)
2

=

( )
atx=0

=

=

 dy

 dx

(−1)√1 + sin−1 x

√1 − sin−1 x ⋅ (√1 − x2) (1 + sin−1 x)
2

 dy

 dx
−1√1 + sin−1 0

(√1 − sin1 0)(√1 − 02) (1 + sin−1 0)
2

−1

(1)(1)(1 + 0)

-------------------------------------------------------------------------------------------------

Question95

∴ ( )
atx=0

= −1
dy

 dx
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If  and , then  is MHT CET 2023 (14 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

x = √esin−1 t y = √ecos−1 t d2y

 dx2

−y

x2

y2

2x2

2y

x2

−2y

x2

-------------------------------------------------------------------------------------------------

Question96

If  and , then  at  is MHT CET 2023 (14 May Shift 2)f ′(x) = sin(logx) y = f ( )2x+3
3−2x

dy

 dx
x = 1

Options:

A. 

B. 

C. 

D. 

Answer: C

6 sin(log 5)

5 sin(log 6)

12 sin(log 5)

5 sin(log 12)
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Solution:

-------------------------------------------------------------------------------------------------

Question97

y = f ( )

∴ = f ′ ( ) ⋅ ( )

= f ′ ( ) ⋅

= sin[log( )] ⋅

∴ ( )
x=1

= sin(log 5) ⋅ 12 = 12 sin(log 5)

2x + 3

3 − 2x

dy

 dx

2x + 3

3 − 2x

d

dx

2x + 3

3 − 2x

2x + 3

3 − 2x

(3 − 2x) ⋅ 2 − (2x + 3)(−2)

(3 − 2x)2

2x + 3

3 − 2x

12

(3 − 2x)2

dy

 dx

If , then  MHT CET 2023 (14 May Shift

2)

Options:

A. 

B. 

C. 

D. 

Answer: A

y = √(x − sinx) + √(x − sinx) + √(x − sinx) … . =
dy

 dx

1−cosx
2y−1

1+cosx
2y−1

1−cosx
2y+1

1−sinx

2y−1

Solution:

-------------------------------------------------------------------------------------------------

 If y =√f(x) +√f(x) + √f(x) + …,  then  =

y =√(x − sinx) +√(x − sinx) + √(x − sinx) + …

∴ =

dy

 dx

f ′(x)

2y − 1

dy

 dx

1 − cosx

2y − 1
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Question98

Let  be a function such that , then  equals MHT
CET 2023 (14 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Substituting  in (i), we get

Substituting  in (ii), we get

f : R → R f(x) = x3 + x2f ′(1) + xf ′′(2) + 6,x ∈ R f(2)

30

−4

−2

8

f(x) = x3 + x2f ′(1) + xf ′′(2) + 6

∴ f ′(x) = 3x2 + 2xf ′(1) + f ′′(2)

∴ f ′′(x) = 6x + 2f ′(1)

x = 1

f ′(1) = 3(1)2 + 2(1)f ′(1) + f ′′(2)

⇒ f ′(1) + f ′′(2) = −3

x = 2

From (iii) and (iv), we get

-------------------------------------------------------------------------------------------------

f ′′(2) = 6(2) + 2f ′(1)

⇒ f ′′(2) = 12 + 2f ′(1)

f ′(1) + 12 + 2f ′(1) = −3

⇒ 3f ′(1) = −15

⇒ f ′(1) = −5

 From (iii) , −5 + f ′′(2) = −3

⇒ f ′′(2) = 2

∴ f(2) = 23 + 22(−5) + 2(2)′ + 6

= 8 − 20 + 4 + 6
= −2

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



Question99

If , then  MHT CET 2023 (14 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Differentiating both sides w.r.t. , we get

y = (sin−1 x)
2

+ (cos−1 x)
2

(1 − x2) y2 − xy1 =

1

4

−4

−1

y = (sin−1 x)
2

+ (cos−1 x)
2

∴ = −

⇒ =

⇒ √1 − x2 = 2 (sin−1 x − cos−1 x)

dy

 dx

2 sin−1 x

√1 − x2

2 cos−1 x

√1 − x2

dy

 dx

2 (sin−1 x − cos−1 x)

√1 − x2

dy

 dx

x

√1 − x2 ⋅ + ⋅ ⋅ (−2x)

= 2( − ) =

∴ (1 − x2) − x = 4

d2y

 dx2

dy

 dx

1

2√1 − x2

1

√1 − x2

(−1)

√1 − x2

4

√1 − x2

d2y

 dx2

dy

 dx

-------------------------------------------------------------------------------------------------

Question100
If  and , then  is MHT CET 2023 (14 May Shift
1)

Options:

A. 

B. 

C. 

D. 

Answer: A

f ′(x) = tan−1(secx + tanx), − < x <π
2

π
2

f(0) = 0 f(1)

π+1
4

π+2
4

π + 1
4

π−1
4
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Solution:

-------------------------------------------------------------------------------------------------

Question101

If , then  at  is MHT CET 2023 (14 May Shift 1)

Options:

A. 

B. 

C. 

D. 

y = [(x + 1)(2x + 1)(3x + 1) … . (nx + 1)]n
dy

 dx
x = 0

n(n+1)

2

n2(n+1)

2

n(n+1)

4

n2(n−1)

2

Answer: B

Solution:

y = [(x + 1)(2x + 1)(3x + 1) … (nx + 1)]n

⇒ log y = nlog[(x + 1)(2x + 1)(3x + 1)

⇒ log y = n[log(x + 1) + log(2x + 1)
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Differentiating both sides w.r.t. , we get

 At 

-------------------------------------------------------------------------------------------------

Question102

. Then  at  is MHT CET 2023 (13 May Shift 2)

Options:

A. 3

B. 

C. 1

D. 2

Answer: C

Solution:

+ log(3x + 1) + … + log(nx + 1)]

x

⋅ = n( + + + … + )

⇒ ⋅ ( )
x=0

= n(1 + 2 + 3 + … + n)

1

y

dy

 dx

1

x + 1

2

2x + 1

3

3x + 1

n

nx + 1

1
1

dy

 dx

…[ x = 0, y = 1]⇒ ( )
x=0

= n [ ] =
dy
 dx

n(n+1)

2
n2(n+1)

2

y =
3√1+3x 4√1+4x 5√1+5x

7√1+7x 8√1+8x

dy

 dx
x = 0

−1
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-------------------------------------------------------------------------------------------------

Question103
Let  be a function such that , then  equals MHT
CET 2023 (13 May Shift 2)

Options:

A. 30

B. 

C. 

D. 8

Answer: B

Solution:

f : R → R f(x) = x3 + x2f ′(1) + xf ′′(2) + 6,x ∈ R f(2)

−2

−4
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-------------------------------------------------------------------------------------------------

Question104

If . Then  has the value MHT CET 2023 (13 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

x = loge( ), tan = √cos −sin
y

2

y

2

cos +sin
y

2

y

2

y

2
1−t

1+t
(y1)t= 1

2

1
2

− 1
2

1
4

− 1
4
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-------------------------------------------------------------------------------------------------

Question105

Differentiation of  w.r.t. , is MHT CET 2023 (13 May Shift 1)

Options:

A. 

B. 1

C. 2

D. 

Answer: B

Solution:

Let and Put , then 

tan−1( )√1+x2−1
x

cos−1(√ )1+√1+x2

2√1+x2

1
2

1
4

u = tan−1[ ]√1+x2−1
x

v = cos−1[√ ]1+√1+x2

2√1+x2
x = tan θ θ = tan−1 x

∴ u = tan−1[ ]− tan−1[ ]

= tan−1[ ] = tan−1[ ]

= tan−1[ ]− tan−1(tan ) =

√1 + tan2 θ − 1

tan θ

sec θ − 1

tan θ

− 11
cos θ

sin θ
cos θ

1 − cos θ
sin θ

2 sin2 θ
2

2 sin cosθ
2

θ
2

θ

2
θ

2

∴ u =
tan−1 x

2

v = cos−1
⎡
⎢
⎣


⎷

⎤
⎥
⎦

= cos−1[√ ]

1 + √1 + tan2 θ

2√1 + tan2 θ

1 + sec θ
2 sec θ
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From (i) and (ii), we get 

-------------------------------------------------------------------------------------------------

Question106

If , then  at  is MHT CET 2023 (13 May Shift 1)

Options:

A. 3

B. 5

= cos−1
⎡
⎢
⎣


⎷

⎤
⎥
⎦

= cos−1[√ ]

= cos−1
⎛
⎜
⎝
√ ⎞

⎟
⎠

= cos−1(cos )−

1 + 1
cos θ

2
cos θ

1 + cos θ
2

2 cos2( )θ2
2

θ

2

0

2

∴ v =
tan−1 x

2

u = v

∴ = 1
du

dv

y = tan−1( )4 sin 2x

cos 2x−6 sin2 x
( )dy

 dx
x = 0

C. 8

D. 1

Answer: C

Solution:
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-------------------------------------------------------------------------------------------------

Question107
Let  be a function such that , then  is MHT CET
2023 (13 May Shift 1)

Options:

A. 30

B. -4

C. -2

D. 8

Answer: C

Solution:

Substituting  in (i), we get

f : R → R f(x) = x3 + x2f ′(1) + xf ′′(2) + 6,x ∈ R f(2)

f(x) = x3 + x2f ′(1) + xf ′′(2) + 6

∴ f ′(x) = 3x2 + 2xf ′(1) + f ′′(2)

∴ f ′′(x) = 6x + 2f ′(1)

x = 1
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Substituting  in (ii), we get

From (iii) and (iv), we get

From (iii), 

-------------------------------------------------------------------------------------------------

Question108

If , then  is MHT CET 2023 (12 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

f ′(1) = 3(1)2 + 2(1)f ′(1) + f ′′(2)

⇒ f ′(1) + f ′′(2) = −3

x = 2

f ′′(2) = 6(2) + 2f ′(1)

⇒ f ′′(2) = 12 + 2f ′(1)

f ′(1) + 12 + 2f ′(1) = −3

⇒ 3f ′(1) = −15

⇒ f ′(1) = −5

−5 + f ′′(2) = −3⇒ f ′′(2) = 2

∴ f(2) = 23 + 22(−5) + 2(2) + 6

= 8 − 20 + 4 + 6 = −2

f(x) = sin−1( )2 logx

1+(logx)2 f ′(e)

2
e

1
2e

e

1
e
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-------------------------------------------------------------------------------------------------

Question109

For , if , then  is equal to MHT CET 2023 (12 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Taking '  ' on both sides, we get

Differentiating w.r.t. , we get

x > 1 (2x)2y = 4e2x−2y (1 + loge 2x)
2 dy

dx

x loge 2x+loge 2

x

x loge 2x−loge 2

x

x loge 2x +
loge 2

x

x loge 2x −
loge 2

2

(2x)2y = 4e2x−2y

loge

2y loge(2x) = loge 4 + (2x − 2y) loge e

∴ y loge(2x) = loge 2 + x − y

x
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-------------------------------------------------------------------------------------------------

Question110

If  and , then  is MHT CET 2023 (12 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

[loge 2x] + = 0 + 1 −

[1 + loge 2x] = 1 −

 Now, (i)  ⇒ y =

∴ …  (ii)  ( ii)  ⇒ (1 + loge 2x) =

∴ (1 + loge 2x)2 =

dy
 dx

2y
2x

dy
 dx

dy

 dx
y

x

loge 2+x

1+loge 2x

dy

 dx

x loge 2x−loge 2

x(1+loge 2x)

dy
 dx

x loge 2x−loge 2

x

tan y = x sinα
1−x cosα =

dy

 dx
m

x2+2nx+1
m2 + n2

2

3

1

4

tan y =

∴ y = tan−1( )

∴ = ( )

=

×

=

=

=

⇒ n = − cosα and m = sinα

⇒ m2 + n2 = 1

x sinα

1 − x cosα
x sinα

1 − x cosα

dy

 dx

1

1 + ( )
2

x sinα
1−x cosα

d

dx

x sinα

1 − x cosα

1
1−2x cosα+x2 cos2 α+x2 sin2 α

(1 − x cosα)2

(1 − x cosα) sinα + (x sinα) cosα

(1 − x cosα)2′

sinα − x sinα cosα + x sinα cosα

1 + 2(− cosα)x + x2

sinα

x2 + 2(− cosα) + 1
m

x2 + 2nx + 1
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Question111

MHT CET 2023 (12 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question112

then the value of  at  is MHT CET 2023 (12 May Shift 1)

Options:

A. 0

B. -1

C. 1

D. 2

Answer: C

Solution:

Taking '  ' on both sides, we get

1

√2

√2

1

0

 Let p = f(tanx) and q = g(secx)

∴ = f ′(tanx) × sec2 x and 

= g′(secx) × secx tanx

∴ ∣
∣x=

= f ′(1) × 2 = 4,

∣
∣x=

= g′(√2) × √2 = 4√2

∴  Required Derivative  =
⎛
⎜
⎝

∣
∣
∣
∣

d

s=

⎞
⎟
⎠

= =

dp
dx

dq
dx
dp
dx π

4

dq
dx π

4

dp

dx|
dq

x= π
4 π

4

4
4√2

1
√2

y = (1 + x) (1 + x2) (1 + x4)… … … (1 + x2n) , 

dy

dx
x = 0

y = (1 + x) (1 + x2) (1 + x4)… (1 + x2n)

log
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Differentiating w.r.t. , we get

At , (i)  ii) 

-------------------------------------------------------------------------------------------------

Question113

If , then  is MHT CET 2023 (11 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question114
The set of all points, where the derivative of the functions  exists, is MHT CET 2023 (11
May Shift 2)

Options:

A. 

B. 

C. 

log y = log(1 + x) + log(1 + x2) + log(1 + x4)

+ … + log(1 + x2n)

x

= + + + … +
1

y

dy

 dx

1

1 + x

2x

1 + x2

4x3

1 + x4

2n × x2n−1

1 + x2n

x = 0 ⇒ y = 1∴ ( ⇒ ∣
∣x=0

= 1 + 0 + 0 + … + 0 = 1
dy

 dx

f(x) = 3x; g(x) = 4x
f ′(0)−g′(0)

1+f ′(0)g′(0)

log( )3
4

1+(log 3)(log 4)

log( )3
4

1+log 12

log 12

1+log 12

log( )3
4

1−log 12

f ′(x) = 3x log 3 ⇒ f ′(0) = log 3

 g′(x) = 4x log 4 ⇒ g′(0) = log 4

∴ =

=

f ′(0) − g′(0)

1 + f ′(0)g′(0)

log 3 − log 4

1 + (log 3)(log 4)

log( )3
4

1 + (log 3)(log 4)

f(x) = x

1+|x|

(−∞, ∞)

[0, ∞)

(−∞, 0) ∪ (0, ∞)
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D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question115

If , then  at  is MHT CET 2023 (11 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

(0, ∞)

y = [(x + 1)(2x + 1)(3x + 1) … … (nx + 1)]
3
2

dy

 dx
x = 0

3n(n+1)

4

n(n+1)

2

3n(n+1)

2

n(n+1)

4
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-------------------------------------------------------------------------------------------------

Question116
At present a firm is manufacturing 1000 items. It is estimated that the rate of change of production P
w.r.t. additional number of worker  is given by .If the firm employees 9 more
workers, then the new level of production of items is MHT CET 2023 (11 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

x = 100 − 12√x
dp

dx

1684

1648

2116

1116
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Question117

If , then  has the value MHT CET 2023 (11 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

At 

-------------------------------------------------------------------------------------------------

Question118

Derivative of  w.r.t.  is MHT CET 2023 (11 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Let  and Put 

y = logsinx tanx ( )
x=

dy

 dx π

4

4
log 2

−3 log 2

−4
log 2

3 log 2

y =

=

log tanx

log sinx

dy

 dx

(log sinx) ( ) ⋅ sec2 x − (log tanx) ( ) (cosx)1
tanx

1
sinx

(log sinx)2

x = π
4

( )
x=

=

= … [∵ log 1 = 0]

=

dy

 dx π
4

log( ) ( ) (√2)2 − (log 1)( )( )1
√2

1
1

√2
1

1
√2

[log( )]
2

1
√2

−2 × (log 2) − 01
2

(log 2)21
4

−4

log 2

tan−1( )√1+x2−√1−x2

√1+x2+√1−x2
cos−1 x2

− 1
2

−1

1
2

1

y = tan−1( )√1+x2−√1−x2

√1+x2+√1−x2
z = cos−1(x2) x2 = cos 2θ ⇒ θ = cos−1 x21

2
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-------------------------------------------------------------------------------------------------

Question119

If , then  at  and  is MHT CET 2023 (11 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Taking log on both sides, we get

Differentiating w. r. t. , we get

∴ y = tan−1( )

⇒ y = tan−1( )

⇒ y = tan−1( )

⇒ y = tan−1(tan( − θ))

⇒ y = − cos−1 x2

⇒ y = − z

∴ = −

√1 + cos 2θ − √1 − cos 2θ

√1 + cos 2θ + √1 − cos 2θ

cos θ − sin θ

cos θ + sin θ

1 − tan θ

1 + tan θ
π

4
π

4

1

2
π

4

1

2
dy

dz

1

2

y = √ 1−sin−1(x)

1+sin−1(x)

dy
 dx

x = 0 y = 1

−2

−1

1

2

y =√
1 − sin−1(x)

1 + sin−1(x)

log y = [log(1 − sin−1 x) − log(1 + sin−1 x)]
1
2

x
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-------------------------------------------------------------------------------------------------

Question120

If  is a function of  and , then  at  is MHT CET 2023 (10 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question121
The displacement '  ' of a moving particle at a time  is given by . Then its acceleration
when the velocity is zero, is MHT CET 2023 (10 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

= [ ⋅ − ⋅ ]

= ( + )

( )
(0,1)

= ( + ) = −1

1

y

dy

 dx

1

2

1

1 − sin−1 x

−1

√1 − x2

1

1 + sin−1 x

1

√1 − x2

dy

 dx

−y

2√1 − x2

1

1 − sin−1 x

1

1 + sin−1 x

dy

 dx

1

2(1)

1

1 − 0

1

1 + 0

y x log(x + y) = 2xy
dy
 dx

x = 0

0

−1

1

2

S t S = 5 + + t348
t

12

20

16

24
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Solution:

-------------------------------------------------------------------------------------------------

Question122

If  and , then the value of  at  is MHT CET 2023 (10 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

x = 3 tan t y = 3 sec t
d2
y

 dx2 t = π
4

−1

6√2

1

6√2

1

3√2

3

2√2

x = 3 tan t

∴ = 3 sec2 t

y = 3 sec t

∴ = 3 sec t tan t

dx

dt

dy

dt
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-------------------------------------------------------------------------------------------------

Question123

If , then  is MHT CET 2023 (10 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

 Now,  = = = sin t

∴ = (sin t) ⋅

= cos t ×

∴ =

∴ ( )
(t= )

= =

dy

 dx

dy
dt
dx
dt

3 sec tant

3 sec2 t

d2y

 dx2

d

dt

dt

dx
1

3 sec2 t

d2y

 dx2

cos3 t

3

d2y

 dx2
π
4

(cos )
3π

4

3

1

6√2

y = tan−1( )+ tan−1( )
log( )e

x2

log(ex2)

4+2 logx

1−8 logx

dy

dx

0

1
2

1
4

1

y = tan−1
⎛
⎜
⎝

⎞
⎟
⎠

+ tan−1( )

= tan−1( )+ tan−1(4) + tan−1(2 logx)

log( )e
x2

log(ex2)

4 + 2 logx

1 − 8 logx

log e − logx2

log e + logx2

= tan−1( )+ tan−1(4) + tan−1(2 logx)

= tan−1(1) − tan−1(2 logx) + tan−1(4) + tan−1(2 logx)

∴ y = tan−1(1) + tan−1(4)

1 − 2 logx

1 + 2 logx
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-------------------------------------------------------------------------------------------------

Question124

If , then  is MHT CET 2023 (10 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

∴ = 0
dy

 dx

y = cos−1( )a2

√x4+a4

dy

 dx

2a2x

x4+a4

2a2x2

√x4+a4

a4x4

x4+a4

a4x2

2√x4+a4
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Question125

For , if , then  is equal to MHT CET 2023 (10 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

x > 1 (2x)2y = 4e2x−2y (1 + log 2x)2 dy

dx

x log 2x+log 2

x

x log 2x−log 2
x

x log 2x

log 2x

-------------------------------------------------------------------------------------------------

Question126

If  is a function of  and , then the value of  is MHT CET 2023 (09 May Shift 2)y x log(x + y) = 2xy y′(0)
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Options:

Solution:

A. 1

B. -1

C. 2

D. 0

Answer: A

-------------------------------------------------------------------------------------------------

Question127
If  is the inverse of  and , then  is MHT CET 2023 (09 May Shift 2)

Options:

A. 

B. 

g f f ′(x) = 1
1+x3 g′(x)

1
1+(g(x))3

1 + (g(x))3

C. 

D. 

Answer: B

Solution:

g(x)

1+(g(x))3

(g(x))3

1+(g(x))3
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Question128

The rate of change of  with respect to  at  is MHT CET 2023 (09 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

√x2 + 16 x
x−1 x = 5

−80

√41

80

√41

12
5

−12
5

y = √x2 + 16

∴ =

∴ = . . . (i)

 Let z =

∴ =

dy

 dx

2x

2√x2 + 16
dy

 dx
x

√x2 + 16
x

x − 1
dz

dx

(x − 1) − x

(x − 1)2

∴ = . . . (ii)
dz

dx

−1

(x − 1)2
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Question129

If  and , then  is equal to MHT CET 2023 (09 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

∴ ( )
x=5

=

= × 16 =

dy

dz

x

√x2+16

−1
(x−1)2

−5

√25 + 16

−80

√41

x2 + y2 = t + 1
t x4 + y4 = t2 + 1

t2

dy

 dx

y

x

−y

x

x
y

−x
y

-------------------------------------------------------------------------------------------------

Question130
If , then the derivative of  at  is MHT CET 2023 (09 May
Shift 1)

f(1) = 1, f ′(1) = 3 f(f(f(x))) + (f(x))2 x = 1
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Options:

A. 12

B. 19

C. 23

D. 33

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question131
The derivative of  with respect to  at , where  and , is MHT
CET 2023 (09 May Shift 1)

Options:

A. 

f(secx) g(tanx) x = π
4

f ′(√2) = 4 g′(1) = 2

2

B. 

C. 

D. 

Answer: C

Solution:

1

√2

√2

1

2√2

 Let y = f(secx) and z = g(tanx)

= f ′(secx) ⋅ secx tanx

= g′(tanx) ⋅ sec2 x

 Now,  =

=

dy

 dx
dz

dx
dy

dz

f ′(secx) secx tanx

 g′(tanx) sec2 x

dy

dz

f ′(secx) tanx

 g′(tanx) ⋅ secx
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-------------------------------------------------------------------------------------------------

Question132

If  satisfies the equation  then values of and  are respectively
MHT CET 2022 (11 Aug Shift 1)

Options:

A. 3,4

B. -3,-4

C. 4,3

D. -4,-3

Answer: B

Solution:

∣
∣
∣x=

=

= ⇒

= √2

dy

dz π

4

f ′ (sec ) tanπ
4

π
4

g′ (tan ) secπ
4

π
4

f ′(√2) ⋅ (1)

g′(1) ⋅ √2

4 × 1

2√2

y = e4x + 2e−x + A + By = o
d2
y

 dx2

dy

 dx
B

-------------------------------------------------------------------------------------------------

Question133

The derivative of  is MHT CET 2022 (11 Aug Shift 1)

y = e4x + 2e−x

⇒ = 4 ⋅ e4x − 2 ⋅ e−x

⇒ = 16e4x + 2e−x

⇒ − 3 − 4y = 0

⇒ A = −3 and B = −4

dy

 dx
d2y

 dx2

d2y

 dx2

dy

 dx

tan−1( )√1+x−√1−x

√1+x+√1−x

Options:

A. x

B. 1

2√1−x2
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C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question134

For , if , then  is equal to MHT CET 2022 (11 Aug Shift 1)

Options:

A. 

1
√1−x2

√1 − x2

y = tan−1( ) let x = cos 2θ

⇒ θ = cos−1 x

⇒ y = tan−1( )

⇒ y = tan−1( ) = tan−1( )

⇒ y = tan−1 tan( − θ) = − θ = − cos−1 x

⇒ = 0 − × =

√1 + x − √1 − x

√1 + x + √1 − x

1

2

√1 + cos 2θ − √1 − cos 2θ

√1 + cos 2θ + √1 − cos 2θ

√2 cos θ − √2 sin θ

√2 cos θ + √2 sin θ

1 − tan θ

1 + tan θ

π

4
π

4
π

4
1
2

dy

dx

1
2

−1

√1 − x2

1

2√1 − x2

x > 1 (2x)2y = 4e2x−2y (1 + loge 2x)2 dy
 dx

x loge 2x

B. 

C. 

D. 

Answer: D

Solution:

loge 2x

x loge 2x+loge 2

x

x loge 2x−loge 2

x
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-------------------------------------------------------------------------------------------------

Question135

If , then  MHT CET 2022 (11 Aug Shift 1)

Options:

A. -25y

B. 

C. 

D. 25y

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question136

If , then  at  is MHT CET 2022 (11 Aug Shift 1)

Options:

A. -2

B. 2

C. 1

D. -1

y = cos2( ) − sin2( )5x
2

5x
2

=
d2
y

 dx2

y25
2

− y25
2

xy ⋅ yx = 16
dy

 dx
(2, 2)

Answer: D

Solution:
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Question137
For  and , then MHT CET 2022 (10 Aug Shift 2)

Options:

A. 

B.  is not differentiable at .

C. 

D.  is differentiable at  and .

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question138

If  and , the  MHT CET 2022 (10 Aug Shift 2)

Options:

A. 

x ∈ R, f(x) = | log 2 − sinx| g(x) = f(f(x))

g′(0) = − cos(log 2)

g x = 0

g′(0) = cos(log 2)

g x = 0 g′(0) = − sin(log 2)

x = t + 1
t

y = t − 1
t

=
dy

 dx

1−t2

1+t2

B. 

C. 

D. 

Answer: B

t2+1
t2−1

1+t2

1−t2

t2−1
t2+1

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



Solution:

-------------------------------------------------------------------------------------------------

Question139

For , if the derivative of  is , then  equals MHT CET 2022 (10 Aug
Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question140

If , then  is MHT CET 2022 (10 Aug Shift 2)

Options:

A. 

B. 

C. 1

D. 

= = =
dy
 dx

dy

 dt
dx
 dt

1+ 1

t2

1− 1

t2

t2+1
t2−1

x ∈ (0, )1
4

tan−1( )6x√x

1−9x3 √x ⋅ g(x) g(x)

9
1+9x3

3x
1−9x3

3x√x

1−9x3

3
1+9x3

y = tan−1( ) = tan−1

⎧⎪⎪
⎨
⎪⎪⎩

⎫⎪⎪
⎬
⎪⎪⎭

= 2 tan−1(3x )

⇒ = 2 × × 3 × √x = ⋅ √x

⇒ g(x) =

6x√x

1 − 9x3

2(3x )
3
2

1 − (3x )
23

2

3
2

dy

 dx

1

1 + 9x3

3
2

9

1 + 9x3

9

1 + 9x3

x = cos−1( ), y = sin−1( )1

√1+t2

1

√1+t2

dy

 dx

0

sin t
cos t

sin t ⋅ cos t
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Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question141
Let . Then, the set of all values of , at which the function  is
not differentiable, is MHT CET 2022 (10 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question142

The domain of the derivative of the functions  is given by MHT CET

2022 (10 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

f(x) = 15 − |x − 10|;x ∈ R x g(x) = f(f(x))

{10}

{10, 15}

{5, 10, 15, 20}

{5, 10, 15}

f(x){
tan−1 x,  if |x| ≤ 1

(|x| − 1),  if |x| > 11
2

R − {1}

R − {0}

R − {−1, 1}

R − {−1}
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Answer: C

Solution:
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-------------------------------------------------------------------------------------------------

Question143
If , then  MHT CET 2022 (10 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question144

If , where a is constant, then  at  and  is MHT CET 2022 (10 Aug
Shift 1)

Options:

A. 

B. 

C. 4

D. 8

Answer: A

Solution:

f(x) = b ⋅ eax + a ⋅ ebx f ′′(0) =

(a + b)

ab(a + b)2

2ab(a + b)

ab(a + b)

f(x) = b ⋅ eax + a ⋅ ebx

⇒ f ′(x) = baeax + abebx

⇒ f ′′(x) = ba2eax + ab2ebx

⇒ f ′′(0) = ba2 + ab2 = ab(a + b)

log(x + y) = log(xy) + a
dy

 dx
x = 2 y = 4

−4

−8
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-------------------------------------------------------------------------------------------------

Question145

Derivative of  w.r.t.  is MHT CET 2022 (08 Aug Shift 2)

Options:

A. 2

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question146

If , then  MHT CET 2022 (08 Aug Shift 2)

Options:

A. 

log(x + y) = log(xy) + a

⇒ log( ) = a

⇒ = ea

⇒ + = ea

⇒ − − = 0

⇒ = −

⇒ = − = −4

x + y

xy

x + y

xy

1

y

1

x

1

y2

dy

 dx

1

x2

dy

 dx
y2

x2

dy

 dx

42

22

sin−1( )2x
1+x2 tan−1 x, −1 < x < 1

1
1+x2

2
1+x2

1
2

sin−1( ) let x = tan θ

= sin−1( ) = sin−1(sin 2θ) = 2θ = 2 tan−1 x

 Now  = = 2

2x

1 + x2

2 tan θ

1 + tan2 θ

d(sin−1 )2x
1+x2

d (tan−1 x)

d (2 tan−1 x)

d (tan−1 x)

y = tan−1( )5x+1
3−x−6x2 =

dy

dx

+3
9x2+12x+5

1
2x2−2x+1
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B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question147

 MHT CET 2022 (08 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question148

+1
9x2+12x+5

1
4x2−4x+2

−1
9x2+12x+5

1
4x2−4x+2

−3
9x2+12x+5

1
2x2−2x+1

y = tan−1( ) = tan−1

⇒ y = tan−1(3x + 2) + tan−1(2x − 1)

⇒ = × 3 + × 2

⇒ = +

⇒ = +

5x + 1

3 − x − 6x2

(3x + 2) + (2x − 1)

1 − (3x + 2)(2x − 1)

dy

 dx

1

1 + (3x + 2)

1

1 + (2x − 1)2

dy

 dx

3

9x2 + 12x + 5

2

4x2 − 4x + 2
dy

 dx

3

9x2 + 12x + 5

1

2x2 − 2x + 1

(log√ ) =d
dx

1+sinx

1−sinx

cos2 x

sec2 x

cosx

secx

=

= × ×

= ×

= = = secx

d{log√ }1+sinx
1−sinx

dx

d{ log( )}1
2

1+sinx
1−sinx

dx
1

2

1
1+sinx
1−sinx

(1 − sinx)(0 + cosx) − (1 + sinx)(0 − cosx)

(1 − sinx)2

1
2

2 cosx

(1 + sinx)(1 − sinx)
cosx

1 − sin2 x

cosx

cos2 x
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If , then  MHT CET 2022 (08 Aug Shift 2)

Options:

A. 

B. 0

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question149

If , then  MHT CET 2022 (08 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

f(x) = sin−1( ) + cos−1( ),x ∈ (1, ∞)2x
1+x2

1−x2

1+x2 f ′(x)

−4
1+x2

2x
1−x2

4
1+x2

f(x) = sin−1( )+ cos−1( )

⇒ f(x) = sin−1( )+ cos−1( )

⇒ f(x) = sin−1(sin 2θ) + cos−1(cos 2θ)

⇒ f(x) = π − 2θ + 2θ = π

⇒ f ′(x) = 0

2x

1 + x2

1 − x2

1 + x2

2 tan θ

1 + tan2 θ

1 − tan2 θ

1 + tan2 θ

log(x + y) = logxy + 3 =
dy
 dx

( )
2y

x

−( )
2

x
y

−( )
2y

x

( )
2

x
y
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Question150

If  and , then  MHT CET 2022 (08 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question151

If , then  where  MHT CET 2022 (08 Aug Shift 1)

Options:

A. 

B. -2

C. 2

D. 

Answer: A

Solution:

log(x + y) = logxy + 3

⇒ log( ) = 3

⇒ = e3

⇒ + = e3

 Diff  − = 0

⇒ = −

x + y

xy

x + y

xy

1

y

1

x

−1

y2

dy

 dx

1

x2

dy

 dx
y2

x2

x = √asin−1 t y = √acos−1 t =
dy
 dx

y

x

−x
y

x
y

−
y

x

= = = =
dy
 dx

d√acos−1 t

dt

d√asin−1 t

 dt

⋅acos−1 t⋅log a⋅1

2√acos−1 t

−1

√1−t2

⋅asin−1 ⋅log a⋅1

2√asin−1 t

1

√1−t2

−√acos−1 t

√asin−1 t

−y

x

xy = tan−1(xy) + cot−1(xy) ( )
(4,2)

=(
dy

 dx
x, y ∈ IR)

−1
2

1
2
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Question152

If , then  MHT CET 2022 (07 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question153

If , then  MHT CET 2022 (07 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

ex + ey = ex+y =
dy

dx

−ey−x

ex−y

−ex−y

ey−x

ex + ey = ex+y ⇒ ex + ey ⋅ = ex+y (1 + )dy

dx

dy

dx

⇒ = = = − = −ey−xdy

dx

ex−ex+y

ex+y−ey
ex−ex−ey

ex+ey−ey
ey

ex

y = sin−1( )5x+12√1−x2

13 =
dy

dx

2

√1−x2

x

√1−x2

−1

√1−x2

−x

√1−x2
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Question154

If , then  MHT CET 2022 (07 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question155

If , then  MHT CET 2022 (07 Aug Shift 1)

Options:

A. 

B. 

y = tan−1( ) + tan−1( )4x
1+5x2

3+8x
3−3x

=
dy

dx

1
1+25x2

5
1+25x2

1
1+5x2

5
1+5x2

y = tan−1( )+ tan−1( ) = tan−1( )+ tan−1( )

= tan−1(5x) − tan−1(x) + tan−1( )+ tan−1(x)

⇒ y = tan−1(5x) + tan−1( )

⇒ = × 5 + 0 =

4x

1 + 5x2

3 + 8x

8 − 3x

5x − x

1 + 5x ⋅ x

+ x3
8

1 − ⋅ x3
8

3

8

3

8
dy

dx

1

1 + (5x)2

5

1 + 25x2

xy = ex−y =
dy

dx

logx

1+logx

logx

x(1+logx)2
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C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question156
The second derivative of a  w.r.t  at  is MHT CET 2022 (07 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question157

If , then  MHT CET 2022 (07 Aug Shift 1)

logx

(1+logx)2

x logx

(1+logx)2

sin3 t a cos3 t t = π
4

−4√2
3a

4√2

3a

4√2
3a

1
12a

= =

= =

= = =

 at, t = ; = =

d2 (a sin3 t)

α(a cos3 t)2

d( )d(a sin3 t)

d(a cos3 t)

d (a cos3 t)

d{ }d(a sin3 t)/dt

 d(a cos3 t/dt)

d (a cos3 t)

d{ }3a sin2 t⋅cos t
−a⋅3⋅cos2 t⋅sin t

d (a cos3 t)

d{− tan t}

d (a cos3 t)
d(− tan t)

dt
d(a cos3 t)

dt

− sec2 t

−3a cos2 t sin t

1

3a cos4 t ⋅ sin t

π

4
1

3a cos4 ⋅ sinπ
4

π
4

1

3a( )
4

1
√2

1
√2

4√2

3a

y = sec−1( )x+x−1

x−x−1 =
dy

dx

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question158

If , then  is equal to MHT CET 2022 (06 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

. (1)

from (1)-(2)

−1
1+x2

−2
1+x2

2
1−x2

1
1+x2

y = sec−1( ) = sec−1( ) = sec−1(− )

⇒ y = sec−1(− ) = sec−1( ) = sec−1(− sec 2θ)

⇒ y = π − 2θ = π − 2 tan−1 x

⇒ = 0 −

x + x−1

x − x−1

x2 + 1

x2 − 1

1 + x2

1 − x2

1 + tan2 θ

1 − tan2 θ

−1

cos 2θ

dy

dx

2

1 + x2

y + y = 2x,x11
1
m

−1
m (x2 − 1)( )

2
dy

dx

m2y

m2y2

my2

my2

2

y + y− = 2x ⇒ y + y− + 2 = 4x2 … .
1
m

1
m

2
m

2
m

(y −1 − y− −1) = 2

⇒ (y − y− ) =

⇒ y + y− − 2 = … … . (2) [squaring both sides] 

1

m

1
m

1
m

dx

dy

1
m

1
m

2my
dy

dx

2
m

2
m

4m2y2

( )
2

dy

dx

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question159

If , then  at  is MHT CET 2022 (06 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question160

If , then  is equal to MHT CET 2022 (06 Aug Shift 2)

Options:

A. 

4 = 4x2 − ⇒ 4( )
2

= 4x2( )
2

− 4m2y2

⇒ (x2 − 1)( )
2

= m2y2

4m2y2

( )
2

dy

dx

dy

dx

dy

dx

dy

dx

y = log√ 1+sinx

1−sinx

dy

dx
x = π

3

2

1
4

1
2

−1
2

y = log√ = {log(1 + sinx) − log(1 − sinx)}

{ ⋅ cosx − ⋅ (− cosx)}

⇒
at x=

= { cos − ⋅ (− cos )}

=
⎧
⎨⎩ ⋅ + ⋅

⎫
⎬⎭

= { + }

= × = 2

1 + sinx

1 − sinx

1
2

1

1 + sinx

1

1 − sinx

dy

dx π

3

1

2

1

1 + sin π
3

π

3

1

1 − sin π
3

π

3

1
2

1
2

1

1 +
√3
2

1
2

1

1 −
√3
2

1
2

1

2

1

2 + √3

1

2 − √3
1

2

4

4 − 3

y = sin(2 tan−1 √ )1+x

1−x

dy

dx

−1

√1−x2
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B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question161

If , then  is MHT CET 2022 (06 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question162
If  and , then  MHT CET 2022 (06 Aug Shift 1)

Options:

A. 

−x

√1−x2

1

√1−x2

−2x

√1−x2

y = cos(sinx2) atx = √dy

dx

π
2

−2

0

2

−1

y = cos(sinx2)

⇒ = − sin(sinx2) ⋅ cosx2 ⋅ 2x

(atx√ ) = − sin(sin ) ⋅ cos ⋅2 ×√

= − sin(1) × 0 × 2 ×√ = 0

dy

dx
dy

dx

π

2
π

2
π

2

π

2

f ′(x) = tan−1(sec x tan x), < x <−π

2
π
2

f(0) = 0 f(1) =

1
4
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B. 

C. 

D. 

Answer: C

Solution:

Now

Hence, 

-------------------------------------------------------------------------------------------------

Question163

If  then  MHT CET 2022 (06 Aug
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

π−1
4

π+1
4

π+2
4

f ′(x) = tan−1(sec x + tan x) = tan−1( )

= tan−1( ) = tan−1(tan( + ))

= +

1 + sin x

cos x

cos + sinx
2

x
2

cos − sinx
2

x
2

π

4

x

2
π

4

x

2
f(x) = ∫ f ′(x)dx = ∫ ( + ) dx = x + + Cπ

4
x
2

π
4

x2

4

∵ f(0) = 0 ⇒ c = 0

f(x) = x2+πx
4

⇒ f(1) = =
12 + π × 1

4

π + 1

4

√y − √y − √y − … … … ∞ = √x + √x + √x + … … … ∞ =
dy

dx

y−x−1

y−x+1

y+x+1

y+x+1

y−x+1

x+x+1

y−x+1
y−x−1
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-------------------------------------------------------------------------------------------------

Question164

For , if , then  is equal to MHT CET 2022 (06 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Different w.r.t 

-------------------------------------------------------------------------------------------------

Question165

If , then  MHT CET 2022 (06 Aug Shift 1)

Options:

 Let √y − √y − √y − … … ∞ = √x + √x + √x + … … ∞ = z

⇒ y − z = z2 and x + z = z2

⇒ y = z2 + z and x = z2 − z

⇒ = 2z + 1 and  = 2z − 1 also 2z = y − x

⇒ = =

dy

dz

dx

dz
dy

dx

2z + 1

2z − 1

y − x + 1

y − x − 1

x > 1 (2x)2y = 4e2x−2y (1 + log 2x)2 dy

dx

log 2x+log 2
x

x log 2x−log 2

x

x log 2x+log 2
x

log 2x−log 2
x

(2x)2y = 4e2x−2y ⇒ 2y log(2x) = log 4 + 2x − 2y

⇒ 2y log(2x) = 2 log 2 + 2x − 2y

x

⋅ log(2x) + y ⋅ ⋅ 2 = 0 + 1 −

⇒ (1 + log 2x) = 1 − = 1 −

[∵  from (1)y = ]

⇒ (1 + log 2x)2 =

⇒ (1 + log 2x)2 = =

dy

dx

1

2x

dy

dx
dy

dx

y

x

x + log 2

x(1 + log 2x)

x + log 2

(1 + log 2x)

dy

dx

x(1 + log 2x) − x − log 2

x
dy

dx

x log 2x − log 2

x

y = tan−1(secx − tanx) =
dy

dx
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A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question166
If , then  MHT CET 2022 (06 Aug Shift 1)

Options:

A. xy

B. 

C. 

D. y

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question167

If , then  MHT CET 2022 (05 Aug Shift 2)

Options:

A. 

B. 

2

− 1
2

1
2

−2

y = tan−1(secx − tanx) = tan−1( ) = tan−1( )

⇒ y = tan−1( ) = tan−1(tan( − )) = −

⇒ =

1 − sinx

cosx

cos − sinx
2

x
2

cos + sinx
2

x
2

1 − tan x
2

1 + tan x
2

π

4
x

2
π

4
x

2

dy

dx

−1
2

y = 3 cos(logx) + 4 sin(logx) x2y2 + xy1 =

−xy

−y

y = 3 cos(log x) + 4 sin(log x)

⇒ y1 = −3 sin(log x) ⋅ + 4 cos(log x) ⋅

⇒ xy1 = −3 sin(log x) + 4 cos(log x)

⇒ 1 ⋅ y1 + x ⋅ y2 = −3 cos(log x) ⋅ − 4 sin(log x) ⋅

⇒ xy1 + x2y2 = −3 cos(log x) − 4 sin(log x) = −y

1
x

1
x

1

x

1

x

x = e
( )x

y =
dy

dx

x−y

x log y

x−y

y logx
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C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question168

If , then  is MHT CET 2022 (05 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 1

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question169

 MHT CET 2022 (05 Aug Shift 2)

Options:

A. 

B. 

x−y

x logx

x+y

x logx

y = tan−1 √ 1+cosx
1−cosx

dy

dx

3
2

−1
2

−1

(√ ) =d

dx

1−tanx

1+tanx

sec2 x

(1+tanx)3/2(1−tanx)1/2

− sec2 x

(1−tan2 x)1/2
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C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question170

If , then  MHT CET 2022 (05 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question171

If  and , then  is equal to MHT CET 2022 (05 Aug Shift 1)

Options:

A. 

B. 

sec2 x

(1−tan2 x)1/2

− sec2 x

(1+tanx)3/2(1−tanx)1/2

(√ ) = ×

=

=

d

dx

1 − tanx

1 + tanx

1

2√ 1−tanx
1+tanx

(1 + tanx) (0 − sec2 x) − (1 − tanx) (0 − sec2 x)
(1 + tanx)2

2 sec2 x

2√1 − tanx(1 + tanx)3/2

sec2 x

(1 − tanx)1/2 ⋅ (1 + tanx)3/2

y = y = e
cos−1(√1−x2) 1

y

dy

dx

√1−x2

2

√1 − x2

1
√1−x2

1

2√1−x2

x = sec θ − cos θ y = secn θ − cosn θ ( )
2

dy

dx

n2(y2−4)

x2

n2(y2+4)

x2+4
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C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question172

If , then  MHT CET 2022 (05 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Differentiating both sides w.r.t. 

-------------------------------------------------------------------------------------------------

− 4
n2y2

x2

n2(y2−4)

x2−4

= ( )
2

= ( )
2

=
⎧
⎨⎩

⎫
⎬⎭

2

= { }
2

= { }
2

= { }
2

=

dy

dx

dy

dθ

dx
dθ

d(secn θ−cosn θ)

dθ

d(sec θ−cos θ)

dθ

n secn−1 θ ⋅ sec θ ⋅ tan θ − n cosn−1 θ ⋅ (− sin θ)

sec θ ⋅ tan θ − (− sin θ)

n secn θ ⋅ tan θ + n cosn θ ⋅ tan θ

sec θ ⋅ tan θ + cos θ ⋅ tan θ

n tan θ (secn θ + cosn θ

tan θ(sec θ + cos θ)

n2(secn θ + cosn θ)2

(sec θ + cos θ)2

=
n2[y2+4]

x2+4

y = (xx)x =
dy

dx

xx
2
(1 + logx)

x ⋅ xx
2
(1 + logx)

xx
2
(1 + 2 logx)

x ⋅ xx
2
(2 logx + 1)

y = (xx)x ⇒ log y = x logxx = x2 logx x

⋅ = x2 × + 2x × logx

⇒ = y(x + 2x logx)

⇒ = (xx)x ⋅ x(1 + 2 logx)

⇒ = xx
2

⋅ x(1 + 2 logx)

1

y

dy

dx

1

x

dy

dx
dy

dx
dy

dx
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Question173

If , then  MHT CET 2021 (24 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question174

If , then  MHT CET 2021 (24 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question175

sin2 x + cos2 y = 1 =
dy

dx

sin2 x

sin2 y

sin2 y

sin2 x

sin 2x
sin 2y

− sin2 y

sin2 x

sin2 x + cos2 y = 1

∴ 2 sinx cosx − 2 cos y sin y = 0

∴ = =

dy

dx
dy

dx

2 sinx cosx

2 sin y cos y

sin 2x

sin 2y

y = 1 + xey =
dy

dx

ey

2−y

ey

2+y

ey

1−ey

ey

1+ey

y = 1 + xey

∴ = 0 + xey + ey

∴ (xey − 1) = −ey ⇒ =

∴ = = =

dy

dx

dy

dx
dy

dx

dy

dx

−ey

xey − 1
dy

dx

−ey

(1 + xey) − 2

−ey

y − 2

ey

2 − y
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If  and , then  at  is MHT CET 2021 (24 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question176

If  and  then  MHT CET 2021 (24 Sep Shift 1)

Options:

A. 

B. 

C. a

D. 2a

Answer: B

Solution:

x = et(sin t − cos t) y = et(sin t + cos t)
dy

dx
t = π

3

√3

1

√3

√3

2

1
2

x = et(sin t − cos t) and y = et(sin t + cos t)

∴ = et(sin t − cos t) + et(cos t + sin t) = 2et sin t

= et(sin t + cos t) + et(cos t − sin t) = 2et sin t

∴ = ⇒ ( )
t=

= cot( ) =

dx

dt
dy

dt

dy

dx

2et cos t

2et sin t

dy

dx π
3

π

3

1

√3

x = a(θ + sin θ) y = a(1 − cos θ) ( )
atθ=π/2

=
d2y

dx2

a
2

1
a
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-------------------------------------------------------------------------------------------------

Question177
The derivative of the function  at  is MHT CET 2021 (24 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question178

x = a(θ + sin θ) and y = a(1 − cos θ)

∴ = a(1 + cos θ) and  = a(sin θ)

∴ = =

∴ = ( )( ) = ( )×

=

= = =

∴ ( )
θ=

= =

dx

dθ

dy

dθ
dy

dx

a sin θ

a(1 + cos θ)

sin θ

1 + cos θ

d2y

dx2

d

dθ

dy

dx

dθ

dx

d

dθ

sin θ

1 + cos θ

1

( )dx
dθ

(1 + cos θ)(cos θ) − sin θ(− sin θ)

(1 + cos θ)2a(1 + cos θ)

cos θ + cos2 θ + sin2 θ

a(1 + cos θ)3

1 + cos θ

a(1 + cos θ)3

1

a(1 + cos θ)2

d2y

dx2
π
2

1

a(1 + cos )
2π

2

1

a

cot−1[cos 2x]1/2 x = π/6

( )
1/2

1
3

( )
1/2

2
3

( )
1/2

3
2

(3)1/2

f(x) = cot−1[(cot 2x) ] = cot−1(√cos 2x)

∴ f ′(x) = × (√cos 2x)

= × × (−2 sin 2x) =

∴ [f ′(x)]
x=

= = ( )

1
2

−1

1 + (√cos 2x)2

d

dx

−1

1 + cos 2x

1

2√cos 2x

2 sin 2x

2(1 + cos 2x)√cos 2x

π
6

sin( )π
3

(1 + cos )√cosπ
3

π
3

2

3

1
2
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If , then  MHT CET 2021 (24 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question179

If , then the value of  at  is MHT CET 2021 (23 Sep Shift 2)

Options:

A. 1

B. 

C. 

D. 0

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

y = x tan y =
dy

dx

tanx

x−y2

y

x−x2−y2

tanx

x−x2−y2

tan y

y−x

y = x tan y

∴ = x sec2 y + tan y

∴ (x sec2 y − 1) = − tan y

∴ = =

= =

∴ = = ⋅ ⋯ [∵ y = x tan y,  given ]

dy

dx

dy

dx
dy

dx
dy

dx

− tan y

x sec2 y − 1

−x tan y

x2 sec2 y − x
−x tan y

x2 (1 + tan2 y) − x

−x tan y

x2 + x2 tan2 y − x

dy

dx

−y

x2 + y2 − x

y

x − x2 − y2

y = log √tanx
dy

dx
x = π

4

−1

1
2

y = log √tanx

∴ = × × sec2 x =

∴ ( )
x=

= = 1

dy

dx

1

√tanx

1

2√tanx

sec2 x

2 tanx

dy

dx π

4

(√2)2

2
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Question180

If , then  MHT CET 2021 (23 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question181

If  and , then  MHT CET 2021 (23 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

f(x) = cosec−1[ ]10
6 sin(2x)−8 cos(2x)

f ′(x)

2x log 2

−1

log 2

2x

f(x) = cosec−1[ ] = sin−1[ ]

 Here (6)2 + (−8)2 = (10)2

∴  Let  cosα =  and  sinα =

∴ f(x) = sin−1[sin(2x) cosα − cos(2x) sinα] = sin−1[sin(2x − α)]

∴ f(x) = 2x − α ⇒ f ′(x) = 2x log 2

10

6 sin(2x) − 8 cos(2x)

6 sin(2x) − 8 cos(2x)

10

6

10

8

10

x = a (t − )1
t y = b (t + )1

t =
dy

dx

a2x

b2y

a2y

b2x

−b2x

a2y

b2x

a2y

x = a(t − )  and y = b(t + )

∴ = a(1 + )  and  = b(1 − )

∴ = = ( )( )

1

t

1

t

dx

dt

1

t2

dy

dt

1

t2

dy

dx

b(1 − )1
t2

a(1 + )1
t2

b

a
t2 − 1

t2 + 1
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Now  and ...[From (1)]

 Eq. (2) becomes

-------------------------------------------------------------------------------------------------

Question182

If , then  MHT CET 2021 (23 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 0

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question183
If , then  is equal to MHT CET 2021 (23 Sep Shift 1)

Options:

A. -2

x = a( )t2−1
t y = b( )t2+1

t

∴ (t2 − 1) = ( ) t and  (t2 + 1) = ( ) (t)
x

a

y

b

∴

= ( )( ) (t) × =
dy

dx

b

a

x

a

1

( ) × t
y

b

b2x

a2y

y = tan−1[ ]+ tan−1[ ]
log( )e

x2

log(ex2)

3+2 log x
1−6 log x

=
d2y

dx2

2
1+x2

1
1+x2

3
1+x2

y = tan−1
⎡
⎢
⎣

⎤
⎥
⎦

+ tan−1[ ]

= tan−1[ ]+ tan−1 3 + tan−1(2 log x)

= tan−1[ ]+ tan−1 3 + tan−1(log x2)

= tan−1(1) − tan−1(log x2) + tan−1 3 + tan−1(log x2)

= tan−1(1) + tan−1(3)

∴ = 0 ⇒ = 0

log( )e
x2

log(ex2)

3 + 2 logx

1 − 6 logx

log e − log x2

log e + log x2

1 − log x2

1 + log x2

dy

dx
d2y

dx2

u = cos3 x, v = sin3 x ( )
x=

dv

du π

4
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B. 2

C. 1

D. -1

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question184

If , then  MHT CET 2021 (22 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question185

If , then  at  is MHT CET 2021 (22 Sep Shift 2)

Options:

A. -1

B. 0

u = cos3 x, v = sin3 x

∴ = 3 cos2 x(− sinx) and  = 3 sin2 x(cosx)

∴ = = − tanx

∴ ( )
x=

= − tan( = −1)

du

dx

dv

dx

dv

du

3 sin2 x cosx

−3 sinx cos2 x

dv

du π
4

π

4

y = tan−1 √ 1+cosx
1−cosx

=
dy

dx

1

3
2

1
2

−1
2

y = tan−1 √

= tan−1√ = tan−1(cot ) = tan−1[tan( − )] = −

∴ = 0 − =

1 + cosx

1 − cosx

2 cos2 x
2

2 sin2 x
2

x

2
π

2
x

2
π

2
x

2

dy

dx

1
2

−1
2

xy ⋅ yx = 16
dy

dx
(2, 2)
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C. 1

D. 2

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question186

If , then  at  is MHT CET 2021 (22 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y = tan−1(√ ), 0 ≤ x <1+sinx

1−sinx
π
2

dy

dx
x = π

6

1
4

−1
4

−3
2

1
2

y = tan−1(√ )

= tan−1
⎡
⎢
⎣


⎷

⎤
⎥
⎦

= tan−1[ ]

= tan−1( )

= tan−1( )

= tan−1[tan( + )] = +

∴ =

1 + sinx

1 − sinx

(cos + sin )
2x

2
x
2

(cos − sin )
2x

2
x
2

(cos + sin )
2x

2
x
2

(cos − sin )
2x

2
x
2

1 + tan x
2

1 − tan x
2

tan + tanπ
4

x
2

1 − tan ⋅ tanπ
4

x
2

π

4
x

2
π

4
x

2
dy

dx

1

2
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-------------------------------------------------------------------------------------------------

Question187

If  and , then  MHT CET 2021 (22 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

We have  and Put  and 

-------------------------------------------------------------------------------------------------

Question188

If , where  are constants, then  is equal to MHT CET 2021 (22 Sep Shift 1)

Options:

A. functions of 

B. function of both  and 

C. constant

D. function of 

Answer: D

Solution:

Differentiating w.r.t. , we get

x = 1−t2

1+t2 y = 2at
1+t2 =

dy

dx

a(t2+1)
2t

a(t2−1)
t

a(1−t2)
2t

a(t2−1)
2t

x = 1−t2

1+t2 y = 2at
1+t2 t = tan θ ⇒ x = cos 2θ y = a sin 2θ

= −2 sin 2θ and  = 2a cos 2θ
dx

dθ

dy

dθ

∴ = = =
dy

dx

2a cos 2θ
−2 sin 2θ

−a

tan 2θ

−a

( )2 tan θ

1−tan2 θ

= = =
−a

( )2t
1−t2

−a (1 − t2)
2t

a (t2 − 1)
2t

y2 = ax2 + bx + c a, b, c y3 d2y

dx2

y

x y

x

y2 = ax2 + bx + c

x
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R.H.S. of eq. (1) is a function of '  ' only.

-------------------------------------------------------------------------------------------------

Question189

If , then  MHT CET 2021 (21 Sep Shift 2)

Options:

A. 

B. 

C. -1

D. None of these

Answer: C

Solution:

Put 

-------------------------------------------------------------------------------------------------

Question190

If  and , then the values of ,  are respectively MHT CET 2021 (21
Sep Shift 2)

Options:

A. 0,1

2y = 2ax + b ⇒ 2y + 2( )
2

= 2a

∴ y + ( )
2

= a

∴ y3 = (ax2 + bx + c)[( )
2

− a]

dy

dx

d2y

dx2

dy

dx

d2y

dx2

dy

dx

d2y

dx2

2ax + b

2

x

y = tan−1{ }a cosx−b sinx

b cosx+a sinx

dy

dx

1
1+x2

1
√1−x2

y = tan−1{ }a cosx − b sinx

b cosx + a sinx

a = r cosα, b = r sinα

∴ y = tan−1{ }

= tan−1[ ] = tan−1[cot(x + α)]

= tan−1{tan[ − (x + α)]} = − (x + α)

∴ = 0 − (1 + 0) = −1

r(cosx cosα − sinx sinα)

r(sinα cosx + cosα sinx)

cos(x + α)

sin(x + α)
π

2
π

2
dy

dx

y = 2 sinx + 3 cosx y + A = B
d2y

dx2 A B
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B. 0,-1

C. -1,0

D. 1,0

Answer: D

Solution:

We have 

-------------------------------------------------------------------------------------------------

Question191

If , then  MHT CET 2021 (21 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

y = 2 sinx + 3 cosx

∴ = 2 cosx − 3 sinx

∴ = −2 sinx − 3 cosx = −(2 sinx + 3 cosx) = −y

∴ y + = 0

dy

dx

d2y

dx2

d2y

dx2

y + A = B ⇒ A = 1,B = 0
d2y

dx2

y = tan−1[ ] + tan−1[ ],x > 01
1+x+x2

1
x2+3x+3

=
dy

dx

−1
1+x2

1
1+(x+2)2

+−1
1+x2

1
1+(x+2)2

+1
1+x2

1
1+(x+2)2

−−1
1+x2

1
1+(x+2)2

y = tan−1[ ]+ tan−1[ ]

= tan−1[ ]+ tan−1[ ]

= tan−1[ ]+ tan−1[ ]

= tan−1(x + 1) − tan−1(x + 2) − tan−1(x + 1)

= tan−1(x + 2) − tan−1(x)

∴ = −

1

1 + x + x2

1

x2 + 3x + 3

1

1 + x(1 + x)

1

1 + (x + 2)(x + 1)

(x + 1) − 1

1 + (x + 1)x)

(x + 2) − (x + 1)

1 + (x + 2)(x + 1)

dy

dx

1

1 + (x + 2)2

1

1 + x2
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Question192

If , then  MHT CET 2021 (21 Sep Shift 1)

Options:

A. 0

B. 1

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question193

If , then  is MHT CET 2021 (21 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

and

Now 

y = cosec1[ ] + cos−1[ ]√x+1

√x−1

√x−1

√x+1
=

dy

dx

2

√x+1

1
2(√x+1)

y = cosec−1( )+ cos−1( ) = sin−1( )+ cos−1( ) =

∴ = 0

√x + 1

√x − 1

√x − 1

√x + 1

√x − 1

√x + 1

√x − 1

√x + 1

π

2

dy

dx

e−y ⋅ y = x
dy

dx

y

1−y

1
xy(1−y)

1
x(1−y)

y

x(1−y)

e−y ⋅ y = x

∴ = x ⇒ y = xey …
y

ey

ey =
y

x

y = xey
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From (1) and (2), we write

-------------------------------------------------------------------------------------------------

Question194
The derivative of  with respect to  is MHT CET 2021 (21 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Let 

Let 

-------------------------------------------------------------------------------------------------

Question195

If , then  MHT CET 2021 (20 Sep Shift 2)

Options:

A. 

∴ = xey + ey

∴ (xey − 1) = −ey ⇒ =

dy

dx

dy

dx
dy

dx

dy

dx

−ey

xey − 1

= −( ) × = =
dy

dx

y

x

1

y − 1

−y

x(y − 1)
y

x(1 − y)

(log x)x log x

(logx)x [ log(logx)]1
logx

(log)x [logx + ]1
log(logx)

x(log)x [ + log(logx)]1
logx

x(log)x [logx + ]1
log(logx)

u = (log x)x

∴ log u = x log[log(x)x]

∴ = × + log(log x) = log(log x) +

∴ = (log x)x [ + log(log x)]

1

u

du

dx

x

log(x)

1
x

1

log x

du

dx

1

log x

v = logx ⇒ =dv
dx

1
x

∴ = (logx)x(x) [ + log(logx)]du

dv

1

logx

x = a(t + sin t), y = a(1 − cos t) =
dy

dx

tan t

2
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B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question196

If , then  MHT CET 2021 (20 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Taking  on both sides,

Differentiating both sides w.r.t. , we get

-------------------------------------------------------------------------------------------------

Question197

− tan tt
2

tan t1
2

− tan t
2

x = a(t + sin t) and y = a(1 − cos t)

∴ = a(1 + cos t) and  = a(sin t)

∴ = = = = tan

dx

dt

dy

dt

dy

dx

( )dy

dt

( )dx
dt

a sin t

a(1 + cos t)

2 sin cost
2

t
2

2 cos2 t
2

t

2

y = √e√x =
dy

dx

e√x

4√x

e√x

4x

e
√x

2

4√x

e√x

2√x

2 log y = √x log e ⇒ 2 log y = √x

= ⇒ = y [ ] =
2

y

dy

dx

1

2√x

dy

dx

1

4√x

√e√x

4√x

log

2 log y = √x log e ⇒ 2 log y = √x

x

= ⇒ = y [ ] =
2

y

dy

dx

1

2√x

dy

dx

1

4√x

√e√x

4√x
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MHT CET 2021 (20 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Let 

-------------------------------------------------------------------------------------------------

Question198

If , then  MHT CET 2021 (20 Sep Shift 1)

Options:

A. 

B. 

C. 

 If y = sin−1[cos√ ]+ xx, then   at x = 1 is 
1 + x

2

dy

dx

5
4

−1
4

3
4

−5
4

sin−1[cos√ ]+ xx

= sin−1[sin( −√ )]+ xx

= −√ + xx

∴ = 0 − ⋅ (√1 + x) + (xx)

1 + x

2

π

2

1 + x

2

π

2
1 + x

2
dy

dx

1

√2

d

dx

d

dx

u = xx ⇒ log u = x log x

∴ = + logx ⇒ = xx(1 + logx)

∴ = [ ]+ xx(1 + logx)

∴ [ ]
x=1

= ( )( )+ 1 = + 1 =

1

u

du

dx

x

x

dy

dx
dy

dx

−1

√2

1

2√1 + x

dy

dx

−1

√2

1

2√2

−1

4

3

4

x = a cos θ, y = b sin θ [ ]
θ=

=
d2y

dx2 π

4

2( )a2

 b

√2( )a2

 b

−2√2( )b

a2
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D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question199

If , then  MHT CET 2021 (20 Sep Shift 1)

Options:

A. 

B. 

C. x

D. 

Answer: D

Solution:

2√2( )b
a2

x = a cos θ, y = b sin θ

∴ = −a sin θ, = b cos θ

∴ = = ( ) cot θ

∴ = ( ) = ( ) ⋅

= [( ) cot θ]×

= = ( )× ×

∴ ( )
θ=

= ( )
⎡
⎣

⎤
⎦

= ( ) (√2)3 = 2√2( )

dx

dθ

dx

dθ
dy

dx
b cos θ

−a sin θ

−b

a

d2

dx

d

dx

dy

dx

d

dθ

dy

dx

dθ

dx

d

dθ

−b

2
1

( )dx
dθ

( ) (− cosec 2θ)−b
a

−a sin θ

−b

a

1

a

1

sin3 θ

d2y

dx
π

4

−b

a2

1

(sin )
3π

4

−b

a2

b

a2

y = log tan( ) + sin1(cosx)x
2

=
dy

dx

cosecx

sinx + 1

cosecx − 1

y = log tan( ) + sin−1(cosx)

= log tan( ) + sin−1[sin( − x)] = log tan( ) + − x

∴ = × sec2 ×( ) × ( )+ 0 − 1

= × × − 1

= − 1 = − 1 = cosecx − 1

x

2
x

2
π

2
x

2
π

2
dy

dx

1

tan( )x
2

x

2

1

2

cos x
2

sin x
2

1

cos2 x
2

1
2

1

2 sin cosx
2

x
2

1

sinx
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-------------------------------------------------------------------------------------------------

Question200
If , then  MHT CET 2021 (20 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question201

If , then  MHT CET 2020 (20 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

h(x) = √4f(x) + 3g(x), f(1) = 4, g(1) = 3, f ′(1) = 4 h(1) =

5
12

12
5

−5
12

−12
7

y = log[a3x( ) ]5−x

x+4

3
4

=
dy

dx

3 + −3
4(5−x)

3
4(x+4)

+ −3
a

3
4(5−x)

3
4(x+4)

− −3
log a

3
4(5−x)

3
4(x+4)

3 log a − −3
4(5−x)

3
4(x+4)
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-------------------------------------------------------------------------------------------------

Question202

If , then  MHT CET 2020 (20 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question203

If  and , then  MHT CET 2020 (20 Oct Shift 2)

Options:

A. 4

B. 2

C. 8

D. 3

Answer: B

Solution:

y = xxe
x

, = y ⋅ g(x)
dy

dx
g(x) =

[ex + ex(x + 1) logx]

[ex − ex ⋅ x ⋅ (1 + logx)]

[ex + ex ⋅ x ⋅ (1 + logx)]

[ex(x + 1) logx]

y = 2ax ( )
x=1

= log 256
dy

dx
a =
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-------------------------------------------------------------------------------------------------

Question204

If , then  at  is MHT CET 2020 (20 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

This problem can also be solved as follows :

-------------------------------------------------------------------------------------------------

Question205

If , then  MHT CET 2020 (20 Oct Shift 1)

Options:

A. 

B. 

y = sec(tan−1 x) dy

dx
x = 1

√2

1
2

1

1
√2

y = sec(tan−1 x)

∴ = sec(tan−1 x) tan(tan−1 x) ⋅

 At x = 1, = sec tan ( )

= × √2 × 1 =

dy

dx
1

1+x2

dy

dx
π
4

π
4

1
2

1
2

1
√2

y = sec(tan−1 x) = sec(sec−1 √1 + x2) = √1 + x2

∴ = × 2x =

∴ ( )
x=1

=

dy

dx
1

2√1+x2

x

√1+x2

dy

dx
1

√2

y = cos2( ) − sin2( )5x
2

5x
2

( ) =
d2y

dx2

−5√1 − y2

5√1 − y2
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C. 

D. 

Answer: D

Solution:

Given

-------------------------------------------------------------------------------------------------

Question206

If , then  MHT CET 2020 (20 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question207

If , then  MHT CET 2020 (19 Oct Shift 2)

Options:

A. 

25y

−25y

y = cos2( )− sin2( )

y = cos(2 × ) ⇒ y = cos 5x

∴ = −5 sin 5x ⇒

= −25 cos 5x = −25y

5x
2

5x
2

5x

2

dy

dx

d2y

dx2

x = e(y+e)(y+e)(y+……∞) =
dy

dx

1−x
x

1+x
x

1
x

x

1+x

y = sin−1[ ]√1+x+√1−x

2
=

dy

dx

(− )1
2

1
√1−x2
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B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question208
The derivative of  w.r.t  is MHT CET 2020 (19 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question209

The derivative of  w.r.t.  is MHT CET 2020 (19 Oct Shift 1)

(− )1
2

1
√x2−1

( )1
4

1

√x2−1

( )1
4

1

√1−x2

cot−1 x log(1 + x2)

−2x

− 1
2x

1
2x

2x

sin−1( )√1+x+√1−x

2
cos−1 x
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Options:

A. 

B. 

C. 

D. 1

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question210

If  then  MHT CET 2020 (19 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

1
2

− 1
2

−1

x2 + y2 = t + ,x4 + y4 = t2 +1
t

1
t2 =

dy

dx

−
y

x

y

x

x
2y

− x
2y
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-------------------------------------------------------------------------------------------------

Question211

If , then  MHT CET 2020 (16 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question212

If , then  MHT CET 2020 (16 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

f(x) = sin−1(√ )1−x

2
f ′(x) =

−1

2√1−x2

1

√1−x2

−1

2√1+x2

1

2√1+x2

√ + √ = 4x
y

y

x
=

dy

dx

y−7x

7x−y

7y−7x

y−7x

7x+y

x−7y

y+7x

7y−x

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question213
If , then  MHT CET 2020 (16 Oct Shift 1)

Options:

A. 1

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question214

If , then  MHT CET 2020 (16 Oct Shift 1)

Options:

A. 

B. 0

C. -1

D. 1

Answer: C

Solution:

f(x) = log(secx + tanx) f ′ ( ) =π
4

2

√3

1
√2

√2

+ = 0,x ≠ yx

√1+x

y

√1+y
= 0

dy

dx

1
2
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-------------------------------------------------------------------------------------------------

Question215
The derivative of  w.r.t.  at , where  and  is MHT CET 2020
(15 Oct Shift 2)

Options:

A. 

B. 2

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question216

If , then  MHT CET 2020 (15 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

f(tanx) g(secx) x = π
4

f ′(1) = 2 g′(√2) = 4

1

√2

√2

1
2

=

 At x =  we get 

= = = =

f(tanx)d

dx

g(secx)d

dx

f ′(tanx)⋅sec2 x

g′(secx)⋅secx tanx

π
4

f ′(tan )(sec2 )π
4

π
4

g′(sec ) sec tanπ
4

π
4

π
4

f ′(1)(2)

g′(√2)(√2)(1)
2×2
4√2

1
√2

y = tan−1[ ]x−√1−x2

x+√1−x2
( ) =

dy

dx

−1

√1−x2

−x

√1−x2

1

√1−x2

x

√1−x2
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Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question217
If  and  are differentiable functions satisfying  and , where is an identity
function, then  is equal to MHT CET 2020 (15 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 2

Answer: A

Solution:

Given

Now Put , we get

-------------------------------------------------------------------------------------------------

Question218
If  and , then the value of  is MHT CET 2020 (15 Oct Shift 2)

Options:

A. 

f g g′(a) = 2,  g(a) = b fog = I
f ′(b)

1
2

3
2

2
3

g(a) = b, g′(a) = 2, f[g(x)] = x

f ′[g(x)]g′(x) = 1 ⇒ f ′(g(x)) = 1
g′(x)

x = a

f ′[g(a)] = ⇒ f ′(b) =
1

g′(a)

1

2

2f(x) = f ′(x) f(0) = 3 f(2)

3e2
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B. 

C. 

D. 

Answer: D

Solution:

We have 

Now 

When ,

-------------------------------------------------------------------------------------------------

Question219

If , then  MHT CET 2020 (15 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

2e3

4e3

3e4

f ′(x) = 2f(x)

∴ ∫ dx = ∫ 2 dx

∴ log |f(x)| = 2x + c

f ′(x)

f(x)

f(0) = 3

∴ | log 3| = 0 + c ⇒ c = log 3

∴ log |f(x)| = 2x + log 3

x = 2

log |f(2)| = 2(2) + log 3 = 4 + log 3

∴f(2) = e4+log 3 = e4 ⋅ elog 3 = 3e4

x = a(1 − cos θ), y = a(θ − sin θ) =
d2y

dx2

cos2( )θ
2

2 acosec θ

cosec θ

2a cos2( )θ
2

cos( )θ
2

2 asin θ

sin( )θ
2

2a cos θ

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question220

If , then  MHT CET 2020 (15 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question221

If  then  MHT CET 2020 (15 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

√x + y + √y − x = 5 ( ) =
d2y

dx2

2
25

2
5

−2
5

−2
25

y = 1 + x + + + … …x2

2!
x3

3!
=

dy

dx

y − 1

y + 1

y2 − 1

y
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Solution:

Given

-------------------------------------------------------------------------------------------------

Question222

If  , then  MHT CET 2020 (14 Oct Shift 2)

Options:

A. 

B. 

C. 0

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question223
If , then  MHT CET 2020 (14 Oct Shift 2)

Options:

A. 4

B. 6

C. 1

D. 2

Answer: B

Solution:

Given 

y = 1 + x + + + …

∴ = ex = y

⇒ y = ex

x2

2!
x3

3!
dy

dx

y = esin(cosec−1 x) =
dy

dx

e
1
x

x2

− e
1
x

x2

ecos(cosec−1 x)

f(x) = exg(x), g(0) = 4, g′(0) = 2 f ′(0) =

f(x) = exg(x)
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-------------------------------------------------------------------------------------------------

Question224

If  then  MHT CET 2020 (14 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question225

If  and , then  MHT CET 2020 (13 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

∴ f ′(x) = exg′(x) + g(x) ⋅ ex

∴ f ′(0) = e0g′(0) + g(0) ⋅ e0

= 2 + 4 = 6

y√1 − x2 + x√1 − y2 = 1, =
dy

dx

−√ 1−y2

1−x2

−√ 1−x2

1−y2

√ 1+y2

1+x2

√ 1−x2

1−y2

y = ( )
x

x2

x+1 = y [g(x) + log( )]dy

dx
x2

x+1 g(x) =

x+2
x+1

x log( )x2

x+1

x2

x+1

x−1
x+2
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Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question226

If , then  MHT CET 2020 (13 Oct Shift 2)

Options:

A. 

B. 1

C. 2

D. 

Answer: A

Solution:

tanu = √ , cos v = 4x3 − 3x1−x

1+x
=du

dv

1
6

1
2
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-------------------------------------------------------------------------------------------------

Question227

If , then  at  is MHT CET 2020 (13 Oct Shift 1)

Options:

A. 

B. 9

C. 8

D. 

Answer: A

Solution:

Given 

-------------------------------------------------------------------------------------------------

Question228

y = e4x cos 5x
d2y

dx2 x = 0

−9

−8

y = e4x cos 5x

∴ = e4x(−5 sin 5x) + cos 5x (4e4x) = e4x(−5 sin 5x + 4 cos 5x)

= [e4x(−25 cos 5x − 20 sin 5x)] + [(−5 sin 5x + 4 cos 5x) ⋅ (4e4x)]

( )
x=0

= −25 + (4 × 4) = −25 + 16 = −9

dy

dx
d2y

dx2

d2y

dx2
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If  then  MHT CET 2020 (13 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question229

If , then  MHT CET 2020 (13 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

log10( ) = 2
x3−y3

x3+y3 =dx
dy

(− )99
101

x2

y2

(− )101
99

x2

y2

(− )101
99

y2

x2

(− )99
101

y2

x2

x2 + y2 = 1 =d2x

dy2

x3

y3

− 1
x3

−y3
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-------------------------------------------------------------------------------------------------

Question230

If , then  MHT CET 2020 (12 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

sin( ) = tan
x+y

x−y
π
5 =

dy

dx

x
y

y

x

−
y

x

− x
y
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-------------------------------------------------------------------------------------------------

Question231

If , then  MHT CET 2020 (12 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

√x + √y = √xy =
dy

dx

−( )yx
3
2

( )xy
3
2

−( )x
y

3
2

( )
y

x

3
2
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-------------------------------------------------------------------------------------------------

Question232

If , then  MHT CET 2020 (12 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 1

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question233
The displacement of a particle at the time  is given by , then itsacceleration 'a' is
proportional to MHT CET 2020 (12 Oct Shift 1)

Options:

A. square of the velocity

B. 

C. 

D. cube of the velocity

Answer: D

y = cot−1(√ )1−sinx

1+sinx
=

dy

dx

1
2

−1

1
3

y = cot−1


⎷ = cot−1( )

= cot−1[ = tan−1( ) = tan−1[ ]

∴ = 0 + =

(cos − sin )
2x

2
x
2

(cos + sin )
2x

2
x
2

cos − sinx
2

x
2

cos + sinx
2

x
2

1 − tan x
2

1 + tan )x
2

1 + tan x
2

1 − tan x
2

tan + tanπ
4

x
2

1 − tan tanπ
4

x
2

dy

dx

1

2

1

2

t s = √1 + t

3√S

√S
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Solution:

Given Differentiating with respect to , we get

-------------------------------------------------------------------------------------------------

Question234

If  then  MHT CET 2020 (12 Oct Shift 1)

Options:

A. 0

B. 2

C. 

D. 1

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question235

If  then  MHT CET 2020 (12 Oct Shift 1)

Options:

A. 

B. 

s = √1 + t t

v = =

a = = (1 + t) = (− ) (1 + t)

= ( )( ) = −2

⎛
⎜⎜
⎝

⎞
⎟⎟
⎠

= −2( )
3

= −2v3

ds

dt

1

2√1 + t

d2 s

dt2

1

2

d

dt

−1
2

1

2

1

2

−3
2

−1

4

1

(1 + t)
3
2

1

[(1 + t) ]
31

2

1

2√1 + t2

x = log t, y + 1 = ,1
t

e−x + =d2x
dy2

dx
dy

−1

y = 3e5x + 5e3x, − 8 =
d2y

dx2

dy

dx

−10y

15y
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C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question236

If  then  ________ MHT CET 2019 (02 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Given 

Note: lnx is better option in place of log x

-------------------------------------------------------------------------------------------------

Question237

−15y

10y

y = 3e5x + 5e3x

∴ = 3e5x × 5 + 5e3x × 3 = 15e5x + 15e3x

= 15e5x × 5 + 15e3x × 3

= 75e5x + 45e3x

∴ − 8 = 75e5x + 45e3x − 8 (15e5x + 15e3x)

= 75e5x + 45e3x − 120e5x − 120e3x

= −45e5x − 75e3x

= −15 (3e5x + 5e3x)
= −15y

dy

dx

d2y

dx2

d2y

dx2

dy

dx

f(x)= cos−1[ ],
1− ( logx ) 2

1+ ( logx ) 2 f '(e)=

1
e

2
e2

2
e

1

f(x)= cos−1( )1− ( logx ) 2

1+ ( logx ) 2

f(x)= 2tan−1(logx)
f '(x)= 2

1+ ( logx ) 2
1
x

f '(e) = =+2
1+1

1
e

1
e
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Derivative of  with respect to  is ________ MHT CET 2019 (02 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Let 

then  

Note: Here, 

-------------------------------------------------------------------------------------------------

Question238

If  then  ……… MHT CET 2019 (02 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

If 
Then,  and 
Then, 
Differentiate both sides w.r.t. 
We get, 

-------------------------------------------------------------------------------------------------

Question239

If  then  at  =  is …. MHT CET 2019 (Shift 2)

Options:

loge2(logx) x

2
x logx

1
x logx

1
x logx2

2
logx

y = loge2(logx)
= loge(logx)1

2

= log x(logbαa = logba)
dy

dx
1
2

1
loge

d
dx

1
α

= 1
2

1
logx

1
x

logx = loge x

x = √asin−1 t, y = √acos−1 t, =
dy

dx

−y

x

x
y

y

x

−x
y

x = √asin−1ty = √acos−1t

sin−1t = logax
2 cos−1t = logay

2

(logex + logey)=2
logea

π
2

x

+ = a ⇒ =1
x

1
y

dy

dx

dy

dx

−y

x

x = sinθ, y = sin3θ
d2y

dx2 θ π
2
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A. 3

B. 6

C. 

D. 

Answer: B

Solution:

We have , 

Now, 

at 

-------------------------------------------------------------------------------------------------

Question240

If then  then  at x =1 is …. MHT CET 2019 (Shift 2)

Options:

A. e

B. 1

C. 0

D. -1

Answer: C

Solution:

Given have, 
taking log on both sides, we get

 ….(i)
when 

On differentiating both sides,

when x = 1, then

1
6

1
3

x = sinθ, y = sin3θ

∴ = =
dy

dx

dy

dθ

dx

dθ

3sin2θ ( cosθ )

cosθ

⇒ = 3sin2θ
dy

dx

= 3(2sinθcosθ)
d2y

dx2
dθ
dx

= 3(2sinθcosθ) = 6sinθ1
cosθ

θ = , = 6 sin( )= 6 × 1 = 6π
2

d2y

dx2
π
2

xy = ex−y,
dy

dx

xy = ex−y

ylogx =(x − y)loge =(x − y)

x = 1, theny(log1)=(1 − y)
⇒ y = 1

y( )+logx. = 1 −1
x

dy

dx

dy

dx

⇒ (logx + 1)= 1 −
dy

dx

y

x

⇒ (logx + 1)=
dy

dx

x−y

x

⇒ =
dy

dx

(x−y )

x ( logx+1 )

( )= = 0
dy

dx

1−1
1 ( log1+1 )

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question241

If then  then  …. MHT CET 2019 (Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

We have, 

On differentiating both sides w.r.t.x, we get

-------------------------------------------------------------------------------------------------

Question242

Derivative of  with respect to  is MHT CET 2019 (Shift 1)

Options:

A. 1

B. cot 1

C. tan t

D. 0

Answer: A

Solution:

y = log[ ]x+√x2+25

√x2+25−x
=

dy

dx

1

√x2+25

2

√x2+25

−1

√x2+25

−2

√x2+25

y = log[ ]x+√x2+25

√x2+25−x

⇒ y = log[ ]
(x+√x2+25)

2

x2+25−x2

⇒ y = log[ ]
(x+√x2+25)

2

25

⇒ y = 2 log(x + √x2 + 25)−log25

= (1 + (2x))dy

dx
2

x+√x2+25
1

2√x2+25

= ( )2

x+√x2+25

√x2+25+x

√x2+25

= 2
√x2+25

sin−1( )t

√1+t2
cos−1( )1

√1+t2
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Let 

Put 

and 

-------------------------------------------------------------------------------------------------

Question243

If  ,  then  at  is MHT CET 2018

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question244

If , then  MHT CET 2018

Options:

A. 

B. 

y = sin−1( )t

√1+t2

t = tanθ ⇒ θ = tan−1t

= sin−1( )= sin−1( )tanθ
√1+tan2θ

tanθ
secθ

= sin−1(sinθ)= θ = tan−1t

z = cos−1( )= cos−1( )1
√1+t2

1
√1+tan2θ

= cos−1(cosθ)
= θ = tan−1t

∴ =
dy

dz

dy

dt

dz

dt

= = 1

1

(1+t2 )

1

(1+t2 )

x = eθ(sinθ − cosθ) y = eθ (sinθ + cosθ)
dy

dx
θ = π

4

1

0

1

√2

√2

= eθ(cosθ + sinθ)+(sinθ − cosθ)eθ = 2eθsinθdx
dθ

= eθ(cosθ − sinθ)+(sinθ + cosθ)eθ = 2eθcosθ
dy
dθ

= = = cotθ
dy

dx

dy

dθ
dx
dθ

2eθcosθ
2eθsinθ

∣
∣θ=

= cot( )= 1
dy
dx π

4

π
4

= 1
dy

dx

log10( )= 2
x3−y3

x3+y3 =
dy

dx

x
y

−
y

x
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C. 

D. 

Answer: D

Solution:

Given, 

Applying componendo and dividendo, we get, 

......(i)

Hence, 
Differentiating, we get,

 (from (i))

-------------------------------------------------------------------------------------------------

Question245
If  is the inverse function of  and  then  is MHT CET 2017

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Differentiate w.r.t x

-------------------------------------------------------------------------------------------------

Question246

If  and  are differentiable functions of  then  is MHT CET 2017

Options:

A. 

− x
y

y

x

log10( )= 2
x3−y3

x3+y3

⇒( )= (10)2 = 100
x3−y3

x3+y3

= − ⇒ = (− )x3

y3
101
99

x
y

101
99

1
3

y = (− ) x99
101

1
3

= (− ) =
dy

dx
99

101

1
3 y

x

g(x) f(x) f ′ (x) = ,1
1+x4 g′ (x)

1 + [g(x)]4

1 − [g(x)]4

1 + [f(x)]4

1

1+ [ g (x ) ] 4

g = f−1

f(g(x))= x

f ′ (g (x)) . g′ (x) = 1
∴   . g′ (x) = 11

1+(g(x))4

g′ (x) = 1 + [g (x)]
4

x = f(t) y = g(t) t
d2y

dx2

f ′(t) ⋅ g′′(t)−g′(t) ⋅ f ′′(t)

[f ′(t)]3  

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question247

If  where  be the parameter then  MHT CET 2017

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Differentiate w.r.t. x

-------------------------------------------------------------------------------------------------

Question248

f ′(t) ⋅ g′′(t)−g′(t) ⋅ f ′′(t)

[f ′(t)]2  

g′(t) ⋅ f ′′(t)−f ′(t) ⋅ g′′(t)

[f ′(t)]3  

g′(t) ⋅ f ′′(t)+f ′(t) ⋅ g′′(t)

[f ′(t)]3  

X = f(t)
Y = g(t)

= f ′ (t)dx
dt

= g′ (t)dx
dt

= =
dy

dx

dy

dt

dx

dt

g′(t)

f ′(t)

= ( ) = ( ) .
d2y

dx2
d
dx

g′(t)

f ′(t)
d
dt

g′(t)

g′(t)
dt
dx

= ⋅
f ′(t)⋅g′′(t)−g′(t)⋅f ′′(t)

(f ′(t))2
   

1
f ′(t)

=
f ′(t)⋅g′′(t)−g′(t)⋅f ′′(t)

(f ′(t))3
   

x = a(t − ),  y = a(t + )1
t

1
t

t =?
dy

dx

y

x

−x
y

x
y

−y

x

x = a(t − ),    y = a(t + )1
t

1
t

y2 − x2 = a2[(t + )
2

− (t − )
2]1

t
1
t

y2 − x2 = 4a2

2y − 2x = 0
dy

dx

∴    =
dy

dx
x
y
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Differentiation of  with respect to  is ..... MHT CET 2016

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

then 

and 
Differentiating f w.r.t to g

-------------------------------------------------------------------------------------------------

Question249
Derivative of  with respect to  at  is _______ MHT CET 2016

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Let 

 ..... (i)
Now,
Let 

 ..... (ii)

tan−1( )x

√1−x2
sin−1(3x − 4x3)

1
√1−x2

3

√1−x2

3

1
3

Let x = sinθ

f(θ)= tan−1( )=  θsin θ

1−sin2 θ

g(θ)= sin−1(3 sinθ − 4sin3 θ) = sin−1(sin 3θ) = 3θ

⟹   =
d ( f ( θ ) )

dθ

d ( g ( θ ) )

dθ

1
3

log (sec θ + tan  θ) sec θ θ = π
4

0

1

1

√2

√2

y1 = log  (sec  θ + tan  θ)

∴     = ⋅ (sec θ tan θ + sec2  a)dy1

dθ
1

sec θ+tan θ 

⇒   =
dy1

dθ

sec  θ[sec  θ+tan  θ]

[sec  θ+tan  θ]

⇒   = sec  θ
dy1

dθ

y2 = sec  θ

∴      = sec  θ. tan  θ 
dy2

dθ
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-------------------------------------------------------------------------------------------------

Question250

If  then  _______ MHT CET 2016

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Given, 

-------------------------------------------------------------------------------------------------

Question251
If , then  is MHT CET 2012

Options:

A. 

B. 1

C. 0

D. does not exist

Answer: D

Solution:

∴       = = cot  θ
dy1

dy2

sec θ
sec  θ.tan  θ

∴       ∣
∣θ=

= = cot = 1
dy1

dy2 π
4

( )
dy1
dθ

( )
dy2
dθ

π
4

log10( )= 2,
x2−y2

x2+y2 =
dy

dx

− 99x
101y

99x
101y

−
99y

101x

99y

101x

log10  ( )= 2
x2−y2

x2+y2

⇒     = 100
x2−y2

x2+y2

⇒     = 0
x2−y2−100x2−100y2

x2+y2

⇒    = 0
−99x2−101y2

x2+y2

⇒    99x2 + 101y2 = 0

⇒  (2 × 99)x +(2 × 101) y = 0
dy

dx

⇒    = −
dy

dx
99x
101y

f(x) = |x − 3| f ′(3)

−1
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-------------------------------------------------------------------------------------------------

Question252

If  and , then the value of  is MHT CET 2012

Options:

A. 1

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question253

If , then  is MHT CET 2012

Options:

A. 

tanx = 2t
1−t2 sin y = 2t

1+t2

dy

dx

t

1
1−t

1
1+t

xp + yq = (x + y)p+q dy

dx

− x
y
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B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question254

If , then  is equal to MHT CET 2011

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Given, Taking log on both sides, we get

-------------------------------------------------------------------------------------------------

x
y

−
y

x

y

x

xpyq = (x + y)p+q dy

dx

y/x

py/qx

x/y

qy/px

xpyq = (x + y)p+q

p logx + q log y = (p + q) log(x + y)

⇒ + = (1 + )

⇒ ( − ) = ( − )

⇒ =

p

x

q

y

dy

dx

(p+q)

(x+y)
dy

dx

p

x

p+q

x+y

p+q

x+y

q

y

dy

dx

dy

dx

y

x
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Question255

If , thenthe value of  is MHT CET 2011

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

-------------------------------------------------------------------------------------------------

Question256
, then  is MHT CET 2011

Options:

A. 

B. 

C. 

D. 

Answer: A

x = 2 cos t − cos 2t, y = 2 sin t − sin 2t ∣
∣t=π/2

d2y

dx2

3/2

5/2

5/2

−3/2

= −2 sin t + 2 sin 2tdx
dt

= 2 cos t − 2 cos 2t

∴ =

=

=

= tan

dy

dt
dy

dx

2 cos t − 2 cos 2t

−2 sin t + 2 sin 2t
cos t − cos 2t

sin 2t − sin t

2 sin ⋅ sin3t
2

t
2

2 cos ⋅ sin3t
2

t
2

3t
2

= sec2 ⋅ ⋅

= sec2

⇒
∣
∣
∣t=π/2

= −3/2

d2y

dx2

3t

2

3

2

dt

dx
3

2

3t

2

1

(2 sin 2t − 2 sin t)

d2y

dx2

y = log tanx/2 + sin−1(cosx) dy/dx

cosecx − 1

cosecx

cosecx + 1

x
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Solution:

-------------------------------------------------------------------------------------------------

Question257
A particle moves along a straight line according to the law , where  metres is the
distance of the particle from a fixed point at the end of  second. The acceleration of the particle at the
end of  is MHT CET 2011

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question258

If , then  is equal to MHT CET 2010

Options:

A. 

B. 

C. 1

D. 0

Answer: D

Solution:

= sec2 ⋅ + (− sinx)

= − 1 = cosecx − 1

dy

dx

1

tanx/2

x

2

1

2

1

√1 − cos2 x
1

2 sin ⋅ cosx
2

x
2

s = 16 − 2t + 3t3 s
t

2 s

3.6 m/s2

36 m/s2

36 km/s2

360 m/s2

x2y5 = (x + y)7 d2y

dx2

y/x2

x/y
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Given, Taking log on both sides, we get

On differentiating, we get

Again, differentiating, we get

-------------------------------------------------------------------------------------------------

Question259

If , then the value of  at  is MHT CET 2010

Options:

A. 0

B. 1

C. 

D. 2

Answer: C

Solution:

x2y5 = (x + y)7

2 logx + 5 log y = 7 log(x + y)

+ = (1 + )

⇒ ( − ) = −

2

x

5

y

dy

dx

7

x + y

dy

dx

dy

dx

7

x + y

5

y

2

x

7

x + y

⇒ =
dy

dx

y

x

=

= [ from Eq. (i)] 

= 0

d2y

dx2

x − y
dy

dx

x2

x ⋅ (y/x) − y

x2

x = sec θ, y = tan θ
d2y

dx2 θ = π
4

−1
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Given, 

-------------------------------------------------------------------------------------------------

Question260

If  and , then the value of  is MHT CET 2010

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Given, 

Now, 

x = sec θ, y = tan θ

= sec θ tan θ, = sec2 θ

∴ = = cosec θ

 Now,  = ( )

= (cosec θ)

= − cosec θ cot θ ×

= −

 At θ = ,( )
θ=

= − = −1

dx

dθ

dy

dθ

dy

dx

sec2 θ

sec θ tan θ

d2y

dx2

d

dx

dy

dx

d

dθ

dθ

dx
1

sec 0 tan 0
1

tan3 θ

π

4
d2y

dx2
π
4

1

(tan )
3π

4

x = f(t) y = g(t)
d2y

dx2

f ′(t)g′′(t)g′(t)f ′′(t)

{f ′(t)}3

f ′(t)g′′(t)−g′(t)f ′′(t)

{f ′(t)}2

g′(t)f ′′(t)g′′(t)f ′(t)

{f ′(t)}2

g′(t)f ′′(t)−g′′(t)f ′(t)

{f ′(t)}3

x = f(t), y = g(t)

= f ′(t), = g′(t)

∴ =

dx
dt

dy

dt

dy

dx

g′(t)

f ′(t)

= ( )d2y

dx2
d
dx

dy

dx
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-------------------------------------------------------------------------------------------------

Question261
The derivative of  with respect to  is MHT CET 2010

Options:

A. 

B. 

C. 

D. None of the above

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question262
The valuc of  is MHT CET 2010

Options:

A. 

B. 

C. 

D. None of the above

= ( )

=[ ] ⋅

=

d

dt

g′(t)

f ′(t)

dt

dx

f ′(t) ⋅ g′′(t) − g′(t)f ′′(t)

[f ′(t)]2
1

f ′(t)

f ′(t) ⋅ g′′(t) − g′(t)f ′′(t)

{f ′(t)}3

(logx)x logx

(logx)x [ + log(logx)]1
logx

(logx)x [logx + ]1
log(logx)

x(logx)x [ + log(logx)]1
logx

f(4) − f(3)

Δf(2) + Δ2f(1) + Δ3f(1)

Δf(3) + Δ2f(2) + Δ3f(1)

Δf(2) + Δ2f(1) + Δ3f(0)
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Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question263
 is equal to MHT CET 2010

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question264
If , then the value of  is MHT CET 2010

Options:

A. 12

B. 14

C. 16

D. 18

Answer: C

Solution:

(1 + Λ)nf(a)

f(a + h)

f(a + 2h)

f(a + nh)

f(a + (n − 1)h)

(1 + Δ)nf(a) = Enf(a)

= f(a + nh)

u0 = 8,u1 = 3,u2 = 12,u3 = 51 Δ3u0

Δ3u0 = (E − 1)3u0

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



-------------------------------------------------------------------------------------------------

Question265

Find , if  and  MHT CET 2009

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Given, and 

-------------------------------------------------------------------------------------------------

Question266
The equation of motion of a particle moving along a straight line is , where the units
of  and  are centimetre and second. The acceleration of the particle will be zero after MHT CET 2009

Options:

A. 

B. 

C. 

D. 

= (E3 − 3E2 + 3E − 1)u0 = u3 − 3u2 + 3u1 − u0

= 51 − 3 × 12 + 3 × 3 − 8 = 16

dy

dx
x = 2 cos θ − cos 2θ y = 2 sin θ − sin 2θ.

tan 3θ
2

− tan 3θ
2

cot 3θ
2

− cot 3θ
2

x = 2 cos θ − cos 2θ y = 2 sin θ − sin 2θ

= −2 sin θ + 2 sin 2θ

 and  = 2 cos θ − 2 cos 2θ

∴ =

=

=

= tan

dx

dθ
dy

dθ
dy

dx

2 cos θ − 2 cos 2θ

−2 sin θ + 2 sin 2θ
cos θ − cos 2θ
sin 2θ − sin θ

2 sin( ) sin( )θ+2θ
2

2θ−θ
2

2 cos( ) sin( )θ+2θ
2

2θ−θ
2

3θ
2

s = 2t3 − 9t2 + 12t
s t

 s3
2

 s2
3

 s1
2

1 s
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Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question267

The value of  at  is MHT CET 2009

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

-------------------------------------------------------------------------------------------------

Question268
Find the derivative of  MHT CET 2009

Options:

A. 

B. 

( )x3Δ2

E
h = 1

8x

6x

5x2

6x2

( )x3 = ( )x3

= ( )x3

= E (x3) − 2x3 + E−1 (x3)

= (x + 1)3 − 2x3 + (x − 1)3

= x3 + 1 + 3x2 + 3x − 2x3 + x3 − 1 − 3x2 + 3x
= 6x

Δ2

E

(E − 1)2

E

E2 − 2E + 1

E

ex + ey = ex+y

−ex−y

ex−y
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C. 

D. 

Answer: C

Solution:

-------------------------------------------------------------------------------------------------

Question269
The derivative of  w.r.t.  is MHT CET 2009

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Let 

-------------------------------------------------------------------------------------------------

Question270

If ,then  is equal to MHT CET 2008

Options:

A. 

B. 

C. 

−ey−x

ey−x

cos3 x sin3 x

− cotx

cotx

tanx

− tanx

u = cos3 x, v = sin3 x

= −3cos2 x sinx, = 3 sin2 x cosx

 Now,  =

= −

= − cotx

du

dx

dv

dx

du

dv

−3 cos2 x sinx

3 sin2 x cosx
cosx
sinx

y = log10 x + logx 10 + logx x + log10 10
dy

dx

−1
x loge 10

loge 10

x(loge x)2

−1
x loge 10

1
x log10 e

+1
x loge 10

loge 10

x(loge x)2

https://studentbro.in/ https://https://studentbro.in/ https://https://studentbro.in/ https://



D. None of the above

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question271

If  and , then  is equal to MHT CET 2008

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

x = 1−t2

1+t2 y = 2at
1+t2

dy

dx

a(1−t2)
2t

a(t2−1)
2t

a(t2+1)
2t

a(t2−1)
t
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-------------------------------------------------------------------------------------------------

Question272

The velocity of a particle at time  is given by the relation . The distance traveled in  is, if
 at  MHT CET 2008

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Given, On integrating both sides, we get

Now, put  at , we get constant 

Now, distance traveled in 

-------------------------------------------------------------------------------------------------

Question273

If , then  is equal to MHT CET 2008

Options:

A. 

B. 

C. 

D. None of the above

Answer: A

Solution:

Given, 

t v = 6t − t2

6
3 s

s = 0 t = 0

39
2

57
2

51
2

33
2

v = = 6t −ds
dt

t2

6

s = 3t2 − +  constant 
t3

18

s = 0 t = 0 = 0

∴ s = 3t2 −
t3

18

3s = 3(3)2 −
(3)3

18

= 27 − =
27

18

51

2

y = xn logx + x(logx)n
dy

dx

xn−1(1 + n logx) + (logx)n−1[n + logx]

xn−2(1 + n logx) + (logx)n−1[n + logx]

xn−1(1 + n logx) + (logx)n−1[n − logx]

y = xn logx + x(logx)n
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-------------------------------------------------------------------------------------------------

Question274

If , then  equals MHT CET 2008

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question275
The derivative of  is MHT CET 2007

Options:

A. 

B. 

C. 

D. None of these

Answer: C

Solution:

We have, 

= nxn−1 logx + xn ⋅ + xn(logx)n−1 ( )

+1 ⋅ (logx)n

= xn−1(1 + n logx) + (logx)n−1[n + logx]

dy

dx
1
x

1
x

x3 + y3 − 3axy = 0
dy

dx

ay−x2

y2−ax

ay−x2

ay−y2

x2+ay

y2+ax

x2+ay

ax−y2

log |x|

,x > 01
x

,x ≠ 01
|x|

,x ≠ 01
x

y = log |x| = {
logx ,x > 0

log(−x), x < 0
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-------------------------------------------------------------------------------------------------

Question276

If , then  is equal to MHT CET 2007

Options:

A. 

B. 

C. 

D. None of the above

Answer: A

Solution:

-------------------------------------------------------------------------------------------------

Question277

If  where  are constants, then  is equal to MHT CET 2007

Options:

A. a constant

B. a function of 

C. a function of 

D. a function of  and  both

Answer: A

Solution:

∴ = {
, x > 0

(−1) = , x < 0

⇒ = ,x ≠ 0

dy

dx

1
x

1
−x

1
x

dy

dx
1
x

y = logcosx sinx
dy

dx

(cotx log cosx+tanx log sinx)

(log cosx)2

(tanx log cosx+cotx log sinx)

(log cosx)2

(cotx log cosx+tanx log sinx)

(log sinx)2

y2 = ax2 + bx + c, a, b, c y3 d2y

dx2

x

y

x y
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-------------------------------------------------------------------------------------------------

Question278

If , then  is equal to MHT CET 2007

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

We have, 

-------------------------------------------------------------------------------------------------

x = ϕ(t), y = ψ(t)
d2y

dx2

ϕ′ψ′′−ψ′ϕ′′

(ϕ′)2

ϕ′ψ′′−ψ′ϕ′′

(ϕ′)3

ϕ′′

ψ′′

ψ′′

ϕ′′

x = ϕ(t), y = ψ(t)

∴ = =

⇒ = ( ) = ( )

= ⋅ =

dy

dx

dy/dt

dx/dt

ψ′

ϕ′

d2y

dx2
d
dx

ψ′

ϕ′
d
dt

ψ′

ϕ′
dt
dx

ϕ′ψ′′−ψ′ϕ′′

(ϕ′)2
1
ϕ′

ϕ′ψ′′−ψ′ϕ′′

(ϕ′)3
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