
The population  of the city at time  is given by .If initial population is 100
then  MHT CET 2025 (5 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question2

The solution of the equation  is MHT CET 2025 (5 May Shift 2)

Options:

A. , where c is the constant of integration

B. , where c is the constant of integration

C. , where c is the constant of integration

D. , where c is the constant of integration

p t = − 100
dp

dt

p

2

p =

200 + 100e
t

2

200 − 100e
t
2

300 − 100e
t
2

300 + 100e
t

2

=
dy

dx
1

x+y+1

x = log(x + y + 2) + c

x = log(x + y − 2) + c

y = log(x + y + 2) + c

y = log(x + y − 2) + c

Differential Equations

Question1
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Answer: C

Solution:

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

Question3

The solution of  is MHT CET 2025 (5 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

log( ) = 2x − 5y, y(0) = 0
dy

dx

2e2x + 5e5y = 6

5e2x − 2e5y = 3

2e2x − 5e5y = 6

5e2x + 2e5y = 3
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-------------------------------------------------------------------------------------------------

Question4

The integrating factor of the differential equation 
is MHT CET 2025 (5 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question5

x + y logx = xex ⋅ x logx(x > 0)
dy

dx

−1

2

(logx)x

xlogx

(√x)logx

e√x logx
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The equation of a curve whose normal at any point has a slope which is the same as the
ordinate and which passes through  is . Then k is MHT CET 2025
(27 Apr Shift 2)

Options:

A. 1

B. 2

C. 3

D. 4

Answer: A

Solution:

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

Question6

The slope of the tangent at  to the curve passing through  is , then the
equation of the curve is MHT CET 2025 (27 Apr Shift 2)

Options:

A. x(x2 + y2) = 10

B.

x(x2 - y2) = 6

C.

2(x2 - y2) = 6y

D.

2(x2 - y2) = 3x

Answer: D

(1, −1) 2x = k (3 − y2)

(x, y) (2, 1)
x2+y2

2xy
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Solution:

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

Question7

The order and degree of the differential equation  are respectively
MHT CET 2025 (27 Apr Shift 2)

Options:

A. 3, 7

B. 3, 8

C. 4, 7

D. 10, 7

Answer: A

Solution:

3 − ( ) = ( )
5

d3y

dx3

7
3 dy

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

Question8
The equation of the curve passing through the point  given that the sum of the
ordinate and abscissa of any point exceeds the slope of the tangent to the curve at that
point by 5 is MHT CET 2025 (26 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

(0, 2)

y = x − 4 − 2ex

y = 4 − x − 2ex

y = 4 + x − 2ex

y = 4 − x + 2ex
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Answer: B

Solution:

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

Question9

The solution of the differential equation.  is MHT CET 2025 (26
Apr Shift 2)

Options:

A. , where c is the constant of integration

B. , where c is the constant of integration

C. , where c is the constant of integration

D. , where c is the constant of integration

Answer: A

Solution:

(1 + x) − xy = 1 − x
dy

dx

y(1 + x) = x + cex

y(1 + x) = cex

y(1 − x) = x − cex

y(1 + x) = x ce−x
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-------------------------------------------------------------------------------------------------

Question10
The differential equation representing the family of parabolas having vertex at the origin
and axis along the positive Y-axis is MHT CET 2025 (26 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

x − 2y = 0
dy

 dx

+ xy = 0
dy

 dx

x + y = 0
dy

 dx

x2 + y = 0
dy

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

Question11
The population of towns  and  increase at the rate proportional to their population
present at that time. At the end of the year 1984, the population of both the towns was
20,000 . At the end of the year 1989, the population of town A was 25,000 and that of
town B was 28,000. The difference of populations of towns A and B at the end of 1994
was MHT CET 2025 (26 Apr Shift 2)

Options:

A. 5950

B. 8000

C. 7950

D. 6950

Answer: C

Solution:

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

Question12

The general solution of the differential equation  is MHT CET 2025 (26
Apr Shift 1)

Options:

A. , where c is the constant of integration.

B.  where c is the constant of integration.

C.  where c is the constant of integration.

D.  where c is the constant of integration.

Answer: B

A B

= cotx ⋅ cot y
dy
dx

cosx = c cosec y

sinx = c sec y,

sinx = x cos y,

cosx = c sin y,
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Solution:

No Solution

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

Question13
The money invested in a company is compounded continuously. If  invested today
becomes ₹800 in 6 years, then at the end of 30 years, it will become (in ₹) MHT CET 2025
(26 Apr Shift 1)

Options:

A. 18101.76

B. 12800

C. 9050.88

D. 12804

Answer: B

Solution:

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

Question14
The equation of a curve passing through  and having slope of tangent at any point

 of the curve as  is MHT CET 2025 (26 Apr Shift 1)

Options:

A. 

₹400

(1, 0)

(x, y)
y−1

x2+x

2(y − 1) + x(x + 1) = 0
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B. 

C. 

D. 

Answer: C

Solution:

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

Question15
The differential equation which represents the family of curves , where 
are arbitrary constants is MHT CET 2025 (26 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

2x − (y − 1)(x + 1) = 0

2x + (x + 1)(y − 1) = 0

2x(y − 1) + (x + 1) = 0

y = C1ec2x C1, C2

y′′ = y′y

yy′′ = y′

yy′′ = (y′)2

y′ = y2
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-------------------------------------------------------------------------------------------------

Question16
The rate of increase of the population of a city is proportional to the population present
at that instant. In the period of 40 years the population increased from 30,000 to 40,000 .
At any time  the population is . Then the value of  and  are respectively MHT
CET 2025 (25 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question17

The equation of the curve passing through origin and satisfying 
is MHT CET 2025 (25 Apr Shift 2)

Options:

A. 

t (a)(b)
t

40 a b

30, 000, 2
3

30, 000, 4
3

40, 000, 2
3

40, 000, 3
4

(1 + x2) + 2xy = 4x2dy
dx

y (1 + x2) = 4x3
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B. 

C. 

D. 

Answer: C

Solution:

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

Question18
The order of the differential equation whose general solution is given by

 is (where  are arbitrary
constants) MHT CET 2025 (25 Apr Shift 2)

Options:

A. 5

B. 4

C. 2

D. 3

Answer: D

Solution:

4 (1 + x2) = 4 + y2

3y (1 + x2) = 4x3

1 + y2 = 4x3 + 1

y = (C1 + C2) sin(x + C3) − C4ex+C5 C1, C2, C3, C4, C5
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-------------------------------------------------------------------------------------------------

Question19
The general solution of differential equation  dy  is MHT CET
2025 (25 Apr Shift 2)

Options:

A. , where c is the constant of integration

B. , where c is the constant of integration

C. , where c is the constant of integration

D. , where c is the constant of integration

Answer: A

Solution:

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

Question20

(y2 − x2) dx = xy (x ≠ 0)

2x2 logx + y2 + 2cx2 = 0

2x2 logx − y2 + 2cx2 = 0

x2 logx + y2 + 2cx2 = 0

x2 logx − y2 + 2cx2 = 0
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The rate at which the population of a city increases varies as the population. In a period
of 20 years, the population increased from 4 lakhs to 6 lakhs. In another 20 years the
population will be MHT CET 2025 (25 Apr Shift 1)

Options:

A. 8 lakhs

B. 12 lakhs

C. 9 lakhs

D. 10 lakhs

Answer: C

Solution:

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

Question21

The differential equation  represents .... MHT CET 2025 (25 Apr Shift 1)

Options:

A. a family of circles with radius .

B. a family of parabolas with vertex at the origin and axis along the positive Y-axis

C. a family of parabolas with vertex the at origin and axis along the positive X-axis

D. a family of ellipses

Answer: B

Solution:

x = 2y
dy

dx

c
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-------------------------------------------------------------------------------------------------

Question22

The solution of the equation , where , is MHT CET 2025
(25 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question23
 is the solution of the differential equation MHT CET 2025 (25

Apr Shift 1)

Options:

x2y − x3 = y4 cosx
dy

dx
y(0) = 1

y3 = 3x2 sinx

x3 = 3y3 sinx

x3 = y3 sinx

y3 = 4x3 sinx

y = ex( A cosx + B sinx)
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A. 

B. 

C. 

D. 

Answer: C

Solution:

x2 + (1 + y2) = 0
 d2y

dx2

− + y = 0
d2y

dx2

dy

dx

− 2 + 2y = 0
d2y

dx2

dy

dx

x − 2 + 2y = 0
 d2y

dx2

dy

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

Question24

Solution of  is MHT CET 2025 (23 Apr Shift 2)

Options:

A. , where c is the constant of integration

B. , where c is the constant of integration

C. , where c is the constant of integration

D. , where c is the constant of integration

Answer: A

Solution:

(2y − x) = 1
dy

dx

x = 2(y − 1) + ce−y

x = 2(y − 1) + ce−x

y = 2(x − 1) + ce−x

y = 2(x − 1) + ce−y
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-------------------------------------------------------------------------------------------------

Question25

The integrating factor of  is MHT CET 2025 (23 Apr Shift
2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

y + (xy) = x(sinx + logx)d
dx

x

logx2

x2

x3
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-------------------------------------------------------------------------------------------------

Question26
The differential equation whose solution is  where  and  are arbitrary
constants is of MHT CET 2025 (23 Apr Shift 2)

Options:

A. degree 1 and order 2

B. degree 2 and order 1

C. degree 3 and order 2

D. degree 1 and order 3

Answer: A

Solution:

Ax2 + By2 = 1 A B
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-------------------------------------------------------------------------------------------------

Question27
The rate at which a substance cools in moving air, is proportional to the difference
between the temperature of the substance and that of air. The temperature of air is 290 K
and the substance cools from 370 K to 330 K in 10 minutes. Then the time to cool the
substance upto 295 K is MHT CET 2025 (23 Apr Shift 1)

Options:

A. 40 min

B. 96 min

C. 50 min

D. 60 min

Answer: A

Solution:
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Final Answer

The time required to cool the substance from 370 K to 295 K is 40 minutes (Option A).

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

Question28

If , then the solution of the equation is MHT CET 2025 (23
Apr Shift 1)

Options:

A. , where c is the constant of integration

B. , where c is the constant of integration

C. , where c is the constant of integration

D. , where c is the constant of integration

Answer: D

Solution:

x = y(log y − logx + 1)
dy

dx

log = cyx
y

log = cy
y
x

log = cxx
y

log = cx
y
x
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-------------------------------------------------------------------------------------------------

Question29

The order and degree of the differential equation  is respectively
MHT CET 2025 (23 Apr Shift 1)

Options:

A. 1,2

B. 2,1

C. 2,2

D. 3,1

Answer: A

Solution:

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

Question30

√ − 4 − 7x = 0
dy
dx

dy
dx
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The differential equation of all circles touching the Y-axis at the origin and centre on the
X -axis is MHT CET 2025 (23 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question31
The differential equation satisfied by  is (where  and

 are constants) MHT CET 2025 (22 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

x2 + y2 + 2xy = 0
dy

dx

x2 − y2 + 2xy = 0
dy

dx

2x2 + y2 + xy = 0
dy

dx

x2 − 2y2 + 2xy = 0
dy

dx

y = X sin(6t + 5) + Y cos(6t + 5) X

Y

+ 6y = 0
d2y

dt2

= 0
d2y

dt2

+ 36y = 0
d2y

dt2

+ 25y = 0
d2y

dt2
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Solution:

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

Question32
A wet substance in the open air loses its moisture at a rate proportional to the moisture
content. If a sheet, hung in the open air, loses half its moisture during the first hour, then

 of the moisture will be lost in ...... hours. MHT CET 2025 (22 Apr Shift 2)

Options:

A. 

B. 

90%

2 log2 10

4 log 10

log 2
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C. 

D. 

Answer: C

Solution:

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

Question33

The general solution of the differential equation.  is MHT
CET 2025 (22 Apr Shift 2)

Options:

A. , where  is the constant of integration

B. , where c is the constant of integration

C. , where c is the constant of integration

D. , where c is the constant of integration

Answer: B

Solution:

log2 10

3 log 10

log 2

+ sin( ) = sin( )dy

dx

x+y
2

x−y
2

log tan( ) = c − 2 sin
y

2
x

2 c

log tan( ) = c − 2 sin( )y

4
x

2

log[tan( + )] = c − 2 sinx
y

2
π

4

log[tan( + )] = c − 2 sin
y

4
π
4

x

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

Question34

The equation of the curve passing through  and having the slope  at 
is MHT CET 2025 (22 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

(2, )9
2

(1 − )1
x2 (x, y)

xy = x2 + 2x + 1

xy = x2 + x + 2

xy = x2 + x + 5

xy = x2 + 2x + 5
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-------------------------------------------------------------------------------------------------

Question35

If  and , , then  MHT CET 2025 (22 Apr
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

y = y(x) ( ) = − cosx2+sinx

y+1

dy

dx
y(0) = 1 y ( ) =π

2

1
3

2
3

− 1
3

1
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-------------------------------------------------------------------------------------------------

Question36

The degree of the differential equation  is MHT CET 2025
(22 Apr Shift 1)

Options:

A. 

B. 

C. 

D. Not defined

Answer: D

Solution:

+ 3( )
2

= x2 log( )d2y

dx2

 dy
 dx

 d2y

dx2

1

2

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

Question37

If  then MHT CET 2025 (22 Apr Shift 1)

Options:

A. ,where  is the constant of integration.

B. where  is the constant of integration.

C. ,where c is the constant of integration.

D. ,where c is the constant of integration.

Answer: C

Solution:

y + (xy) = x(sinx + logx)d
dx

y = cosx + + cosx + logx − +2 sinx
x

2
x2

x

3
x

9
c
x2 c

y = − cosx − sinx + cosx + logx − +2
x

2
x2

x

3
x

9
c
x2 c

y = − cosx + sinx + cosx + logx − +2
x

2
x2

x

3
x

9
c
x2

y = cosx − sinx + cosx + logx − +2
x

2
x3

x

3
x

9
c
x2
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-------------------------------------------------------------------------------------------------

Question38
The population of a town increases at a rate proportional to the population at that time.
If the population increases from forty thousand to eighty thousand in 20 years, then the
population in another 40 years will be MHT CET 2025 (22 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

240000

160000

320000

640000
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-------------------------------------------------------------------------------------------------

Question39
A particular solution of  with  is MHT
CET 2025 (21 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

3ex tan ydx + (1 − ex) sec2 ydy = 0 y(1) = π
4

tan y = ( )
3

1−e3

1−ex

tan y = ( )
3

1−e2

1−ex

tan y = ( )
3

1−e
1−ex

tan y = ( )
3

1−ex

1−e
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-------------------------------------------------------------------------------------------------

Question40
The equation of the curve passing through the origin and satisfying the equation

, is MHT CET 2025 (21 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

(1 + x2) + 2xy = 4x2dy

dx

3 (1 + x2) y = 4x3

3 (1 − x2) y = 4x3

3 (1 + x2) = x3

4 (1 − x2) = x3
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-------------------------------------------------------------------------------------------------

Question41
The differential equation of all circles having their centres on the line  and touching
X -axis is ...... MHT CET 2025 (21 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y = 5

(5 − y) + y2 − 10y = 0
dy

 dx

(5 − y)2 + y2 − 10y = 0
 d2

y

 dx2

(5 − y) + y − 10 = 0
dy

dx

(5 − y)2( )
2

+ y2 − 10y = 0
dy

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

Question42
In a culture bacteria count is  initially. The number increases by  in first 2
hours. In how many hours will the count reach , if the rate of growth of bacteria
is proportional to the number present? MHT CET 2025 (21 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

1, 00, 000 10%
2, 00, 000

2 log( )11
10

log 2

log( )11
10

log 2

2 log 2

log( )11
10

log(2)

log( )11
10
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-------------------------------------------------------------------------------------------------

Question43

A particular solution of , when  is MHT CET 2025 (21 Apr
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

= (x + 9y)2dy

dx
x = 0, y = 1

27

3x + 27y = tan[3 (x + )]π

12

3x + 27y = tan(x + )π
4

3x + 27y = tan(x + )π

12

3x + 27y = tan[3 (x + )]π

4

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



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



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



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

Question44

The general solution of  is MHT CET 2025 (21 Apr Shift 1)

Options:

A.  where  is the constant of integration

B.  where  is the constant of integration

C.  where c is the constant of integration

D.  where c is the constant of integration

Answer: C

Solution:

= 2xyex
2dy

dx

y = e−ex
2

c, c

y = e−x2
c, c

y = eex
2

c,

y = ex
2
c,
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-------------------------------------------------------------------------------------------------

Question45
The assets of a person reduced in his business such that the rate of reduction is
proportional to the square root of the existing assets. If the assets were initially ₹ 10 lakhs
and due to loss they reduce to  after 3 years, then the number of years required
for the person to be bankrupt will be MHT CET 2025 (21 Apr Shift 1)

Options:

A.  years

B.  years

C.  years

D.  years

Answer: B

Solution:

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

Question46

₹10000

20
3

10
3

10
9

20
9
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If the differential equation  where  is constant, represents a family of circles
then the radius of the circle is ...... MHT CET 2025 (20 Apr Shift 2)

Options:

A. , where c is the constant of integration

B. , where  is the constant of integration

C. , where  is the constant of integration

D. , where  is the constant of integration

Answer: B

Solution:

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

Question47

The particular solution of the differential equation  at  is
MHT CET 2025 (20 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

+ =
dy

dx

x
y

a
y a

a + 2c

√a2 + 2c c

a2 + 2c c

√a + c c

cos( ) = 0.5, y = 1
dy

dx
x = 0

cos( ) = 12
x

cos( ) = 0.5
y

x−1

cos( ) = 0.5
y−1
x

cos( ) = 0.5
y

x
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Answer: C

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

Question48

The solution of  is MHT CET 2025 (20 Apr Shift 2)

Options:

A. , where k is the constant of integration

B. , where k is the constant of integration

C. , where k is the constant of integration

D. , where k is the constant of integration

Answer: A

(1 + y2) + (x − etan−1 y) = 0
dy

dx

2xetan−1 y = e2 tan−1 y + k

x ⋅ etan−1 y = etan−1 y + k

x ⋅ e2 tan−1 y = etan−1 y + k

x = 2 + k ⋅ e− tan−1 y
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Solution:
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-------------------------------------------------------------------------------------------------

Question49
The rate of reduction of a persons assets is proportional to the square root of the existing
assets. The assets reduced from 25 lakhs to 6.25 lakhs in 2 years. This rate of reduction of
his assets will make him bankrupt in MHT CET 2025 (20 Apr Shift 2)

Options:

A. 3 years

B. 5 years

C. 4 years

D. 6 years

Answer: C

Solution:

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

Question50

The general solution of  is MHT CET 2025 (20 Apr
Shift 1)

Options:

A. , where  is the constant of integration.

B.  where c is the constant of integration.

C. , where  is the constant of integration.

D.  where  is the constant of integration.

x(x − 1) = x3(2x − 1) + (x − 2)y
dy
dx

y(x − 1) = x3 + c(x − 1) c

y = x3(x − 1) + c,

y(x − 1) = x3(x − 1) + cx2 c

y(x − 1) = x3(x − 1) + c, c
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Answer: C

Solution:

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

Question51

The sum of the degree and order of the differential equation  is MHT
CET 2025 (20 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

√ = 5√ − 5
d2y

dx2

dy

dx

1

3

5

7
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-------------------------------------------------------------------------------------------------

Question52
The differential equation whose solution represents the family , where  is
an arbitrary constant, is MHT CET 2025 (20 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

x2y = 4ex + c c

x + xy = 0
dy

dx

x2 + (2xy − 4ex) = 0
dy

dx

x + (x − 2)y = 0
dy

dx

x + (2 − x)y = 0
dy

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

Question53
The differential equation of all straight lines passing through the point  is MHT
CET 2025 (19 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

(1, −1)

y = (x − 1) − 1
dy

dx

x = (x − 1) + 1
dy

dx

y = (x − 1)
dy

dx

y = 2(x − 1)
dy

dx

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



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

Question54
The principal increases continuously in a newly opened bank at the rate of  per year.
An amount of Rs. 2000 is deposited with this bank. How much will it become after 5
years?  MHT CET 2025 (19 Apr Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question55

The solution of  is MHT CET 2025 (19 Apr Shift 2)

Options:

A.  where  is the constant of integration

10%

(e0.5 = 1.648)

3926

3296

3692

3269

= (x + y)2dy

dx

tan−1(x + y) = x + c, c
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B.  where c is the constant of integration

C.  where c is the constant of integration

D. , where c is the constant of integration

Answer: A

Solution:

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

Question56
The order and degree of differential equation of all tangent lines to the parabola 
is respectively. MHT CET 2025 (19 Apr Shift 1)

Options:

A. 1,2

B. 2,2

C. 3,1

D. 4,1

Answer: A

Solution:

x + y = tanx + c,

x + y = cot−1 x + c,

x + y = sin−1(x + y) + c

x2 = 4y
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-------------------------------------------------------------------------------------------------

Question57

If  satisfies . such that , then  is equal to
MHT CET 2025 (19 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y = y(x) ( ) = − cosx2+sinx

1+y

dy

dx
y(0) = 2 y ( )π

2

4

3

2

1
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-------------------------------------------------------------------------------------------------

Question58
In a bank, the principal increases continuously at a rate of  per year. Then the rate, ,
if ₹100 double itself in 10 years, is  MHT CET 2025 (19 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

x% x
(log 2 = 0.6931)

6.93%

9 ⋅ 63%

6.09%

3.69%
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-------------------------------------------------------------------------------------------------

Question59

The solution of the differential equation  at  with  at 
, is MHT CET 2025 (19 Apr Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

x = 1
 d2y

dx2 x = y = 1 = 0
dy
dx

x = 1

y = x logx + x + 2

y = x logx − x + 2

y = x logx + 2

x logx − x = y
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-------------------------------------------------------------------------------------------------

Question60
The slope of tangent at  to a curve passing through  is , then the
equation of curve is MHT CET 2024 (16 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question61
The rate of growth of bacteria in a culture is proportional to the number of bacteria
present and the bacteria count is 1000 at . The number of bacteria is increased by

(x, y) (1, )π
4

− cos2y

x

y

x

y = tan−1(log( ))e
x

y = x2 (tan−1(log ))e
x

y = x (tan−1(log ))e
x

y = (tan−1(log ))1
x

e
x

t = 0
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 in 2 hours. If the population of bacteria is 2000 after  hours, then  is

MHT CET 2024 (16 May Shift 2)

Options:

A. 16

B. 8

C. 2

D. 4

Answer: D

Solution:

20% k

log( )6
5

( )
2

k
log 2
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-------------------------------------------------------------------------------------------------

Question62

The general solution of the differential equation  is MHT CET
2024 (16 May Shift 2)

Options:

A. , where c is constant of integration.

B. , where c is constant of integration.

C. , where c is constant of integration.

D. , where c is constant of integration.

Answer: C

Solution:

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

Question63
Let  be the solution of the differential equation

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

= y tanx − y2 secx
dy

 dx

tanx = (c + secx)y

sec y = (c + tan y)x

secx = (c + tanx)y

cos y = (c + tan y)

y = y(x)

(x logx) + y = 2x logx(x ≥ 1)
dy

 dx
y(e)
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Options:

A. 2

B. 2 e

C. e

D. 1

Answer: A

Solution:

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

Question64
The order of the differential equation, whose solution is , is
MHT CET 2024 (15 May Shift 2)

Options:

A. 4

B. 1

C. 3

D. 2

Answer: B

Solution:

y = (C1 + C2) ex + C3ex+C4
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This equation consist of one arbitrary constant.

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

Question65

The general solution of the differential equation  is MHT CET 2024 (15
May Shift 2)

Options:

A. , where c is a constant of integration.

B. , where c is a constant of integration.

C. , where c is a constant of integration.

D. , where c is a constant of integration.

Answer: C

Solution:

Integrating on both sides, we get

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

Question66
The differential equation, having general solution as , where A and B are
arbitrary constants, is MHT CET 2024 (15 May Shift 1)

Options:

A. 

y = (C1 + C2) ex + C3ex+C4

= Aex + Bex, where A = C1 + C2 and B = C3eC4

= (A + B)ex

= Dex,  where D = A + B

=
dy

dx

3e2x+3e4x

.ex+e−x

y = e−3x + c

y = ex + c

y = e3x + c

y = e−x + c

=

⇒ =

⇒ = 3e2x ⋅ ex

⇒  dy = 3e3x dx

dy

 dx

3e2x + 3e4x

ex + e−x

 dy

 dx

3e2x (1 + e2x)

( )e2x+1
ex

dy

 dx

y = e3x + c

Ax2 + By2 = 1

xy − x( )
2

− y = 0
 d2y

 dx2

 dy

 dx

 dy

 dx
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B. 

C. 

D. 

Answer: D

Solution:

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

Question67
A radio active substance has half-life of  days, then its initial decay rate is given by Note
that at  MHT CET 2024 (15 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

xy − x( )
2

+ y = 0
 d2

y

 dx2

 dy

 dx

 dy

 dx

xy + x( )
2

+ y = 0
 d2y

 dx2

 dy

 dx

 dy

 dx

xy + x( )
2

− y = 0
 d2y

 dx2

 dy

 dx

 dy

 dx

h
t = 0, M = mo

(log 2)
mo

h

(m0 h) (log 2)

− (log 2)
mo

h

(−m0 h) (log 2)
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-------------------------------------------------------------------------------------------------

Question68
The differential equation of  is MHT CET 2024 (15 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

y = ex (a + bx + x2)

+ 2 − 2y = 0
d2y

 dx2

 dy

 dx

− 2 + y = 0
d2
y

 dx2

 dy

 dx

− 2 − 2ex + y = 0
d2y

 dx2

 dy

 dx

+ 2 − ex + 2y = 0
d2
y

 dx2

 dy

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

Question69
An ice ball melts at the rate which is proportional to the amount of ice at that instant.
Half of the quantity of ice melts in 15 minutes.  is the initial quantity of ice. If after 30
minutes the amount of ice left is , then the value of  is MHT CET 2024 (11 May Shift
2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question70

Let  be the solution of the differential equation If
 then the value of  is MHT CET 2024 (11 May Shift 2)

y = ex (a + bx + x2)

∴ = ex (a + bx + x2) + ex( b + 2x)

⇒ = y + ex( b + 2x). . . (i)

⇒ = + ex( b + 2x) + ex(2)

⇒ = + − y + 2ex. . . [From(i)]

⇒ − 2 − 2ex + y = 0

dy

 dx
dy

 dx
d2y

 dx2

dy

 dx

d2y

 dx2

dy

 dx

dy

 dx

 d2y

 dx2

 dy

 dx

x0

kx0 k

1
2

1
3

1
4

1
8

y = y(x) x + y = x logx, (x > 1)
 dy

 dx

2(y(2)) = log 4 − 1 y(e)
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Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question71

If  is the solution of the differential equation  and
, then  is equal to MHT CET 2024 (11 May Shift 2)

Options:

A. 0

B. 1

e2

4

−e2

2

−e
2

e
4

y(ẋ) (x + 2) = x2 + 4x − 9,x ≠ −2
dy

 dx

y(0) = 0 y(−4)
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C. -1

D. 2

Answer: A

Solution:

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

Question72
The bacteria increase at the rate proportional to the number of bacteria present. If the
original number N doubles in 8 hours, then the number of bacteria in 24 hours will be
MHT CET 2024 (11 May Shift 1)

Options:

A. 8 N

B. 16 N

C. 32 N

D. 64 N

Answer: A

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

Question73

The general solution of  is MHT CET 2024 (11 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question74

The particular solution of the differential equation,  when  is
MHT CET 2024 (11 May Shift 1)

Options:

A. 

 Initial number of bacteria  = N

∴  After 8 hours number of bacteria  = 2 N

∴  After 16 hours number of bacteria  = 4 N

∴  After 24 hours number of bacteria  = 8 N

+ sin( ) = sin( )dy

 dx

x+y

2

x−y

2

log tan( ) = C − 2 sinx
y

2

log tan( ) = C − 2 sin( )y

4
x

2

log tan( + ) = C − 2 sinx
y

2
π
4

log tan( + ) = C − 2 sin( )y

2
π

4
x

2

xy = x2 + 2y2 dy

 dx
y(1) = 0

= 1
x2+y2

x3
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B. 

C. 

D. 

Answer: C

Solution:

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

Question75

x2 + y2 = x

x2 + y2 = x4

x2 + 2y2 = x4
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The general solution of the differential equation . is MHT CET
2024 (10 May Shift 2)

Options:

A. , where c is a constant of integration.

B. , where c is a constant of integration.

C. , where c is a constant of integration.

D. , where c is a constant of integration.

Answer: A

Solution:

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

Question76
A spherical rain drop evaporates at a rate proportional to its surface area. If initially its
radius is 3 mm and after 1 second it is reduced to 2 mm , then at any time t its radius is
(where  ) MHT CET 2024 (10 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

ey−x = y( ) dy
 dx

sinx+cosx
1+y log y

ey log y = ex sinx + c

ey = ex sinx + c

log y = ex sinx + c

y log y = ex sinx + c

0 ≤ t < 3

3 + t

3 − t

4 − t

1 + t
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-------------------------------------------------------------------------------------------------

Question77
The order of the differential equation, whose general solution is given by

where  and  are arbitrary constant, is
MHT CET 2024 (10 May Shift 2)

Options:

A. 5

B. 3

C. 4

D. 2

Answer: B

Solution:

There are 3 arbitrary constants.  Order of the given differential equation is 3.

y = (c1 + c2) cos(x + c3) − c4ex+c5
c1, c2, c3, c4 c5

y =(c1 + c2) cos(x + c3) − c4ex+c5

=(c1 + c2) cos(x + c3) − c4exec5

=A cos(x + c3) − Bex

… [ A = c1 + c2,B = c4ec5 ]

∴
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-------------------------------------------------------------------------------------------------

Question78

If , then general solution of the differential equation is
MHT CET 2024 (10 May Shift 1)

Options:

A. , where c is a constant of integration.

B. , where c is a constant of integration.

C. , where c is a constant of integration.

D. , where c is a constant of integration.

Answer: D

Solution:

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

Question79

The general solution of  is MHT CET 2024 (10 May Shift 1)

Options:

A. , where c is a constant of integration.

B. , where c is a constant of integration.

C. , where c is a constant of integration.

D. , where c is a constant of integration.

Answer: A

cosx − y sinx = 6x, 0 < x <
 dy

 dx
π
2

y = cosx + 3x2 + c

y + cosx = 3x2 + c

y = 3x2 cosx + cosx

y ⋅ cosx = 3x2 + c

=
dy

 dx

x+y+1
x+y−1

y = x + log(x + y) + c

y = x − log(x + y) + c

y = x − log(2x + y) + c

y = x2 + log(x + y) + c
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Solution:

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

Question80
A radio-active substance has a half-life of h days, then its initial decay rate is given by
(where radio-active substance has initial mass  ). MHT CET 2024 (10 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

m0

(log 2)
m0

 h

(m0 h) (log 2)

− (log 2)
m0

 h

− (m0 h) (log 2)
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-------------------------------------------------------------------------------------------------

Question81

The general solution of the differential equation  is MHT CET 2024 (09
May Shift 2)

Options:

A. , where c is a constant of integration.

B. , where c is a constant of integration.'

C. , where c is a constant of integration.

D. , where c is a constant of integration.

Answer: D

Solution:

=
dy

 dx

y+√x2−y2

x

sin−1 y = logx + c

= sin−1 x + c
y

x

= √x2 − y2 + c
y

x

sin−1( ) = logx + c
y

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

Question82
In a certain culture of bacteria, the rate of increase is proportional to the number
present. If there are  at the end of 3 hours and  at the end of 5 hours, then there
were  in the beginning. MHT CET 2024 (09 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

104 4 ⋅ 104

104

104

41

4104

104

8
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-------------------------------------------------------------------------------------------------

Question83

Integrating factor of the differential equation  is MHT CET 2024 (09 May
Shift 2)

Options:

+ y =
dy

 dx

1+y

x
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A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question84

If  is the solution of the differential equation  satisfying ,
then the value of  is MHT CET 2024 (09 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

x
ex

xex

ex

ex

x

+ y =

⇒ + y = +

⇒ + (1 − ) y =

∴  I.F.  = e∫(1− )dx = ex−logx =

dy

 dx
1+y

x

 dy
 dx

1
x

y

x

 dy

 dx
1
x

1
x

1
x

ex

x

y = y(x) x + 2y = x2dy

dx
y(1) = 1

y ( )1
2

7
64

1
4

13
6

49
16
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-------------------------------------------------------------------------------------------------

Question85
The curve satisfying the differential equation  and passing
through the point  also passes through the point MHT CET 2024 (09 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y dx − (x + 3y2) dy = 0
(1, 1)

( , )1
4

1
2

( , − )1
4

1
2

( , − )1
3

1
3

(− , )1
3

1
3
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-------------------------------------------------------------------------------------------------

Question86

The general solution of the differential equation  is MHT CET 2024 (04
May Shift 2)

Options:

A. , where c is a constant of integration.

B. , where c is a constant integration.

C. , where is a constant of integration.

D. , where c is constant of integration.

Answer: D

Solution:

= tan−1 x1
x

 dy

 dx

y + + c = 0x2 tan−1 x
2

y + x tan−1 x + c = 0

y − x − tan−1 x + c = 0

y = − (x − tan−1 x) + cx2 tan−1 x
2

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

Question87
The differential equation obtained by eliminating arbitrary constant from the equation

 is MHT CET 2024 (04 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

y2 = (x + c)3

( )
3

= 27y
dy

 dx

( )
3

= −27y
dy

 dx

8( )
3

= 27y
 dy

 dx

8( )
3

+ 27y = 0
 dy

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

Question88
The decay rate of radium is proportional to the amount present at any time . If initially
60 gms was present and half life period of radium is 1600 years, then the amount of
radium present after 3200 years is MHT CET 2024 (04 May Shift 2)

Options:

A. 20 grams

B. 15 grams

C. 12 grams

D. 10 grams

Answer: B

Solution:

t
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-------------------------------------------------------------------------------------------------

Question89
The particular solution of differential equation  at

 is MHT CET 2024 (04 May Shift 2)

Options:

A. 

B. 

C. 

D. 

(1 + y2) (1 + logx)dx + x dy = 0
x = 1, y = 1

logx − (logx)2 − tan−1 y = −1
2

π

4

logx + (logx)2 + tan−1 y =1
2

π

4

logx − (logx)2 + tan−1 y =1
2

π
4

logx + (logx)2 − tan−1 y =1
2

π

4
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Answer: B

Solution:

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

Question90
Let  be the solution of the differential equation

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

Options:

A. 

B. 

C. 

D. 

Answer: D

y = y(x)

sinx + y cosx = 4x,x ∈ (0,π)
 dy

 dx
y ( ) = 0π

2 y ( )π
6

− π24
9

π24

9√3

π2−8

9√3

− π28
9
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Solution:

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

Question91

Given that the slope of the tangent to a curve  at any point  is . If the
curve passes through the centre of the circle , then its equation is
MHT CET 2024 (04 May Shift 1)

Options:

A. 

B. 

C. 

D. 

y = y(x) (x, y)
2y

x2

x2 + y2 − 2x − 2y = 0

x log |y| = x − 1

x log |y| = −2(x − 1)

x log |y| = 2(x − 1)

x2 log |y| = −2(x − 1)
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Answer: C

Solution:

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

Question92
The general solution of the differential equation  is given
by MHT CET 2024 (03 May Shift 2)

Options:

A. , where c is a constant of integration.

B. , where c is a constant of integration.

C. , where c is a constant of integration,

D. , where c is a constant of integration.

Answer: B

Solution:

x cos y dy = (xex logx + ex) dx

sin y = ex + cogx

sin y = ex logx + c

ex sin y = logx + c

sin y = cex + logx
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-------------------------------------------------------------------------------------------------

Question93

If order and degree of the differential equation , are m

and n respectively, then the value of  is equal to MHT CET 2024 (03 May Shift
2)

Options:

A. 29

B. 13

C. 5

D. 8

Answer: B

Solution:

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

Question94

( )
5

+ 4 + = sinx
d2
y

 dx2

( )
5

 d2y

 dx2

( ) d3y

 dx3

d3
y

 dx3

(m2 + n2)
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The differential equation  is of MHT CET 2024 (03 May Shift 1)

Options:

A. order , degree 

B. order , degree 

C. order , degree 

D. order , degree 

Answer: A

Solution:

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

Question95
If the half life of substance is 5 years, then the total amount of the substance left after 15
years, when initial amount is 64 gms is MHT CET 2024 (03 May Shift 1)

Options:

A. 6 gm

B. 8 gm

C. 10 gm

D. 12 gm

Answer: B

Solution:

⎡
⎢⎢
⎣

⎤
⎥⎥
⎦

2

= kx
1+( )

2dy

dx

( )d2y

dx2

3
2

= 2 = 3

= 3 = 2

= 2 = 2

= 3 = 3

⎡
⎢⎢
⎣

⎤
⎥⎥
⎦

= kx

∴:
⎡
⎢⎢
⎣

⎤
⎥⎥
⎦

3

= (kx)2

∴ [1 + ( )
2

]
3

= (kx)2( )
3

∴  Order  = 2,  Degree  = 3

1 + ( )
2dy

 dx

( ) d2y

 dx2

3
2

1 + ( )
2dy

 dx

( ) d2y

 dx2

dy

 dx

 d2y

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

Question96
A body cools according to Newton's law of cooling from  to  in 15 minutes. If
the temperature of the surrounding is , then the temperature of the body after
cooling down for one hour is MHT CET 2024 (02 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

100∘C 60∘C
20∘C

30∘C

25∘C

35∘C

40∘C
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-------------------------------------------------------------------------------------------------

Question97

If  and , then the
value of k is MHT CET 2024 (02 May Shift 2)

Options:

A. 

B. 1

C. 10

D. 100

Answer: D

Solution:

x = sec θ − cos θ, y = sec10 θ − cos10 θ (x2 + 4)( )
2

= k (y2 + 4)dy
 dx

1
100
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-------------------------------------------------------------------------------------------------

Question98

If  is the solution of the differential equation  satisfying
, then a value of  is MHT CET 2024 (02 May Shift 2)

Options:

A. 

B. 0

C. 1

D. 2

Answer: A

Solution:

x = sec θ − cos θ and y = sec10 θ − cos10 θ

∴ = sec θ tan θ + sin θ and 

= 10 sec9 θ ⋅ sec θ tan θ − 10 cos9 θ ⋅ (− sin θ)

 dx

 dθ
dy

 dθ
= 10 sec10 θ tan θ + 10 cos9 θ sin θ

∴ = =
 dy

 dx

dy

 dθ
 dx
 dθ

10 sec10 θ tan θ + 10 cos9 θ sin θ

sec θ tan θ + sin θ

=
10(sec10 θ+cos10 θ)

sec θ+cos θ

∴ ( )
2

=

=

dy

 dx

102(sec10 θ + cos10 θ)
2

(sec θ + cos θ)2

100 [(sec10 θ − cos10 θ)
2

+ 4 sec10 θ cos10 θ]

(sec θ − cos θ)2 + 4 sec θ cos θ

∴ ( )
2

=

⇒ (x2 + 4)( )
2

= 100 (y2 + 4) ⇒ k = 100

dy

dx

100 (y2 + 4)
x2 + 4

dy

dx

y = y(x) ( ) + ex = 05+ex

2+y

dy

 dx

y(0) = 1 y(log 13)

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

Question99

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

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

(2 + sinx) + (y + 1) cosx = 0
dy

 dx
y(0) = 1 y ( )π

2

− 2
3

− 1
3

4
3

1
3
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-------------------------------------------------------------------------------------------------

Question100

The solution of the differential equation  when  is MHT CET 2024
(02 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

= (x − y)2dy

 dx
y(1) = 1

log∣
∣

∣
∣ = 2(y − 1)

2−y

2−x

− log∣
∣

∣
∣ = x + y − 2

1+x−y

1−x+y

log∣
∣

∣
∣ = x − y

2−x

2−y

− log∣
∣

∣
∣ = 2(x − 1)

1−x+y

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

Question101

If , then general solution of this equation is MHT CET 2024
(02 May Shift 1)

Options:

A. , where c is a constant of integration.

B. , where c is a constant of integration.

x = y(log y − logx + 1)
 dy

 dx

log( ) = cyx
y

log( ) = cx
x
y
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C. , where c is a constant of integration.

D. , where c is a constant of integration:

Answer: D

Solution:

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

Question102
The differential equation representing the family of curves , where  is a
positive parameter, is of MHT CET 2023 (14 May Shift 2)

Options:

A. order 1, degree 4

B. order 2, degree 3

C. order 2, degree 4

D. order 1, degree 3

Answer: D

log( ) = cy
y

x

log( ) = cx
y

x

y2 = 2c(x + √c) c
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Solution:

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

Question103
General solution of the differential equation 
is MHT CET 2023 (14 May Shift 1)

Options:

A. , where  is a constant of integration.

B. , where  is a constant of integration.

C. , where  is a constant of integration.

D. , where  is a constant of integration.

Answer: C

Solution:

Integrating on both sides, we get

cosx(1 + cos y)dx − sin y(1 + sinx)dy = 0

(1 + cosx)(1 + sin y) = c c

1 + sinx + cos y = c c

(1 + sinx)(1 + cos y) = c c

1 + sinx cos y = c c

cosx(1 + cos y)dx − sin y(1 + sinx)dy = 0

⇒  dx −  dy = 0
cosx

1 + sinx

sin y

1 + cos y

log |1 + sinx| + log |1 + cos y| = log |c|

⇒ log |(1 + sinx)(1 + cos y)| = log |c|

⇒ (1 + sinx)(1 + cos y) = c
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-------------------------------------------------------------------------------------------------

Question104
The differential equation of  is MHT CET 2023 (14 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question105
The solution of  is. MHT CET 2023 (13 May Shift 2)

Options:

A. , where  is constant of integration.

B. , where  is constant of integration.

y = ex(a cosx + b sinx)

− 2 − y = 0
d2y

 dx2

dy

 dx

+ 2 + 2y = 0
d2
y

 dx2

dy

 dx

− 2 + y = 0
d2y

 dx2

dy

 dx

− 2 + 2y = 0
d2
y

 dx2

dy

 dx

y = ex(a cosx + b sinx)

⇒ = ex(a cosx + b sinx)

+ ex( b cosx − a sinx)

⇒ = y + ex( b cosx − a sinx)

⇒ = + ex( b cosx − a sinx)

+ ex(−b sinx − a cosx)

⇒ = + ( − y)− y

⇒ − 2 + 2y = 0

dy

 dx

dy

 dx
d2y

 dx2

dy

 dx

d2y

 dx2

dy

 dx

dy

 dx

d2y

 dx2

dy

 dx

(1 + xy)y dx + (1 − xy)x dy = 0

log( ) + = kx
y

1
xy k

log( ) = + kx
y

1
xy k
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C. , where  is constant of integration.

D. , where  is constant of integration.

Answer: B

Solution:

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

Question106
If , then  is MHT CET 2023 (13 May Shift
2)

Options:

A. 1

B. 2

C. 3

D. 4

Answer: C

Solution:

log( ) + xy = kx
y k

log( ) = xy + kx
y k

x dy = y( dx + y dy), y(1) = 1, y(x) > 0 y(−3)
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-------------------------------------------------------------------------------------------------

Question107
The parametric equations of the curve  are MHT CET 2023 (13
May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

x2 + y2 + ax + by = 0

x = + √ cos θ, y = + √ sin θa
2

a2+b2

4
b
2

a2+b2

4

x = − √ cos θ, y = − √ sin θa
2

a2+b2

4
b
2

a2+b2

4

x = − + √ cos θ, y = − + √ sin θa
2

a2+b2

4
b
2

a2+b2

4

x = − − √ cos θ, y = − − √ sin θa
2

a2+b2

4
b
2

a2+b2

4

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



Comparing with , we get

 The parametric equations are

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

Question108
The solution of the differential equation  at

,  is MHT CET 2023 (13 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Integrating on both sides, we get

x2 + y2 + ax + by = 0

⇒ (x + )
2

+ (y + )
2

=
a

2

b

2
a2 + b2

4

(x − h)2 + (y − k)2 = r2

h = − , k = − , r = √a

2

b

2
a2 + b2

4

∴

x = − +√ cos θ, y = − +√ sin θ
a

2
a2 + b2

4

b

2
a2 + b2

4

e−x(y + 1)dy + (cos2 x − sin 2x) y dx = 0
x = 0 y = 1

(y + 1) + ex cos2 x = 2

y + log y = ex cos2 x

log(y + 1) + ex cos2 x = 1

y + log y + ex cos2 x = 2

e−x(y + 1)dy + (cos2 x − sin 2x) y dx = 0

⇒  dy + ex (cos2 x − sin 2x) dx = 0
y + 1

y
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-------------------------------------------------------------------------------------------------

Question109

The particular solution of differential equation  is MHT CET
2023 (13 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Integrating on both sides, we get

∫ (1 + ) dy + ∫ ex (cos2 x − 2 sinx cosx) dx = c

⇒ y + log |y| + ex cos2 x = c

 At x = 0, y = 1

∴ 1 + log 1 + e0 cos2 0 = c
⇒ c = 2

∴ y + log |y| + ex cos2 x = 2

1

y

e = (x + 1), y(0) = 3
dy

dx

y = x logx − x + 2

y = (x + 1) log(x + 1) − x + 3

y = (x + 1) log(x + 1) + x − 3

y = x logx + x − 2

e = (x + 1)

⇒ = log(x + 1)

d
dx

dy

 dx

∫ dy = ∫ log(x + 1)dx + c

⇒ y = x log(x + 1) − ∫  dx + c

= x log(x + 1) − ∫  dx + c

= x log(x + 1) − ∫ (1 − ) dx + c

y = x log(x + 1) − x + log(x + 1) + c.

x

x + 1
x + 1 − 1

x + 1
1

x + 1
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Since , i.e.,  when 

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

Question110

The solution of  is MHT CET 2023 (12 May Shift 2)

Options:

A. , where  is a constant of integration.

B. , where  is a constant of integration.

C. , where  is a constant of integration.

D. , where  is a constant of integration.

Answer: C

Solution:

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

Question111

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

Options:

A. 

B. 

C. 

y(0) = 3 y = 3 x = 0

3 = 0 + c ⇒ c = 3
y = x log(x + 1) + log(x + 1) − x + 3

y = (x + 1) log(x + 1) − x + 3

ey−x =
dy

 dx

y(sinx+cosx)

(1+y log y)

= ex sinx + cey

y c

ey log y = ex cosx + c c

ey log y = ex sinx + c c

eyy = ex sinx + c c

ey−x =

∴ ey  dy = ex(sinx + cosx)dx

∴ ∫ ey (log y + ) dy = ∫ ex(sinx + cosx)dx

⇒ ey log y = ex sinx + c

… [∵ ∫ ex (f(x) + f ′(x)) dx = exf(x) + c]

dy
 dx

y(sinx+cosx)

(1+y log y)

(1+y log y)
y

1
y

(2 + sinx) + (y + 1) cosx = 0
dy

 dx
y(0) = 1 y ( )π

2

−2
3

−1
3

4
3
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D. 

Answer: D

Solution:

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

Question112
The differential equation  has the general solution given by MHT CET
2023 (12 May Shift 1)

Options:

A. , where  is a constant.

B. , where c is a constant

C. , where  is a constant

D. , where  is a constant

Answer: C

Solution:

Put  Differentiating w.r.t. , we get 

1
3

(2 + sinx) + (y + 1) cosx = 0

∴  dy =  dx

∴  Integrating both sides, we get 

log(y + 1) = − log(2 + sinx) + c …  (i) 

 when x = 0, y = 1

⇒ c = 2 log 2

∴ (i) ⇒ log(y + 1) = − log(2 + sinx) + log 4

⇒ log(y + 1) = log( )

⇒ y + 1 =

 When x = ,  (ii)  ⇒ y = − 1 =

dy
 dx

1
y+1

− cosx
2+sinx

4
2+sinx

4
2+sinx

π
2

4
3

1
3

cos(x + y)dy = dx

y = sin(x + y) + c c

y = tan(x + y) + c

y = tan( ) + c
x+y

2
c

y = tan(x + y) + c1
2 c

cos(x + y)dy = dx

∴ = cos(x + y)
dx

 dy

x + y = u y + 1 =dx
 dy

du
dy
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Substituting (ii) and (iii) in (i), we get

Integrating on both sides, we get

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

Question113

If  and , then  MHT CET 2023 (12 May Shift 1)

Options:

A. 5

B. 7

C. 13

D. -2

Answer: B

Solution:

Integrating on both sides, we get

∴ = − 1
dx

 dy

du

dy

− 1 = cos u

∴ = dy

∴ = dy

du

dy
du

1 + cosu
du

2 cos2( )u
2

∫ sec2( )du = ∫ dy

∴ y = tan( )+ c

1

2

u

2
x + y

2

= y + 3
dy
 dx

y(0) = 2 y(log 2) =

= y + 3

⇒ = dx

dy

 dx
dy

y + 3
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-------------------------------------------------------------------------------------------------

Question114

If , then  at  is MHT CET 2023 (12 May Shift 1)

Options:

A. 1

B. -1

C. 2

D. -2

Answer: A

Solution:

Differentiating w.r.t. , we get

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

Question115

∫ = ∫ dx + c

⇒ log(y + 3) = x + c

y = 2 when x = 0

∴ log(2 + 3) = 0 + c ⇒ c = log 5

∴ log(y + 3) = x + log 5

⇒ y + 3 = 5ex

⇒ y = 5ex − 3

∴ y(log 2) = 5elog 2 − 3 = 10 − 3

= 7

dy
y+3

log(x + y) = 2xy
dy

 dx
x = 0

log(x + y) = 2xy

x

(1 + ) = 2y + 2x

∴ + = 2y + 2x

 At x = 0, (i) ⇒ y = 1

∴  (ii) ⇒ ∣
∣x=0

= 1

1
x+y

dy

 dx

dy

 dx

1
x+y

1
x+y

dy

 dx

dy

 dx

dy

 dx
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The solution of  is MHT CET 2023 (11 May Shift 2)

Options:

A. , where  is a constant of integration.

B. , where  is a constant of integration.

C. , where  is a constant of integration.

D. , where  is a constant of integration.

Answer: B

Solution:

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

Question116

The solution of the differential equation  is MHT CET 2023 (11 May
Shift 2)

Options:

A. , where  is a constant of integration.

+ = x2dx
 dy

x
y

= cx − x logx1
y c

= cy − y log y1
x c

= cx − x log y1
x c

= cx − y logx1
y c

+ = sinx
dy
 dx

y

x

xy + cosx = sinx + c c
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B. , where  is a constant of integration.

C. , where  is a constant of integration.

D. , where  is a constant of integration.

Answer: B

Solution:

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

Question117

The solution of the differential equation  is MHT CET 2023 (11 May Shift 1)

Options:

A. , where  is a constant of integration.

B. , where  is a constant of integration.

C. , where  is a constant of integration.

D. , where  is a constant of integration.

Answer: D

Solution:

x(y + cosx) = sinx + c c

y(x + cosx) = sinx + c c

xy + sinx = cosx + c c

=
dy

 dx
1+y2

1+x2

x + y = c c

x − y = c(xy) c

x + y = c(1 + xy) c

y − x = c(1 + xy) c
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-------------------------------------------------------------------------------------------------

Question118

The general solution of the differential equation  is MHT CET
2023 (10 May Shift 2)

Options:

A. , where  is a constant of integration.

B. , where  is a constant of integration.

C. , where  is a constant of integration.

D. , where  is a constant of integration.

Answer: B

Solution:

+ ( ) y =
dy

 dx
3x2

1+x3
1

x3+1

y (1 + x3) = x3 + c c

y (1 + x3) = x + c c

y (1 + x3) = x2 + c c

y (1 + x3) = 2x + c c
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-------------------------------------------------------------------------------------------------

Question119
In a certain culture of bacteria, the rate of increase is proportional to the number of
bacteria present at that instant. It is found that there are 10,000 bacteria at the end of 3
hours and 40,000 bacteria at the end of 5 hours, then the number of bacteria present in
the beginning are MHT CET 2023 (10 May Shift 2)

Options:

A. 1250.

B. 1200.

C. 1350.

D. 1300.

Answer: A

Solution:
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Question120
The differential equation of all circles, passing through the origin and having their
centres on the X-axis, is MHT CET 2023 (10 May Shift 2)

Options:
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A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question121
The population  at time  of certain species follows the differential equation

. If , then the time at which population becomes zero is MHT
CET 2023 (10 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

y2 = x2 + xy
dy

 dx

x2 = y2 + 2xy
dy

 dx

y2 = x2 + 2xy
dy

 dx

x2 = y2 − xy
dy

 dx

P = P(t) t
= 0.5P − 450dP

dt
P(0) = 850

2 log 18

log 9

log 181
2

log 18
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Given differential equation is

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

Question122

The differential equation  determines a family of circles with MHT CET
2023 (10 May Shift 1)

Options:

A. variable radii and fixed centre at .

B. variable radii and fixed centre at .

C. fixed radius of 1 unit and variable centre along the -axis.

D. fixed radius of 1 unit and variable centre along the -axis.

Answer: D

Solution:

= 0.5P − 450

= −

∴ =

∴ = dt

 Integrating on both sides, we get 

2 log |P − 900| = t + c

P(0) = 850 i.e., P = 850 when t = 0

c = 2 log 50
2 log |P − 900| = t + 2 log 50

WhenP = 0,

2 log 900 = t + 2 log 50
⇒ t = 2(log 900 − log 50)

= 2 log = 2 log 18

dP

dt
P

2

900

2
dP

dt

P − 900

2
2dP

P − 900

900

50

=
dy

 dx

√1−y2

y

(0, 1)

(0, −1)

Y

X
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Question123
General solution of the differential equation 
is MHT CET 2023 (10 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question124

If  and , then  is MHT CET 2023 (09 May Shift 2)

Options:

cosx(1 + cos y)dx − sin y(1 + sinx)dy = 0

(1 + cosx)(1 + sin y) = c

1 + sinx + cos y = c

(1 + sinx)(1 + cos y) = c

1 + sinx ⋅ cos y = c

f ′(x) = x − 5
x5 f(1) = 4 f(x)
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A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question125

General solution of the differential equation  is MHT CET 2023 (09
May Shift 2)

Options:

A. , where  is a constant.

B. , where  is a constant.

C. , where  is a constant.

D. , where  is a constant.

Answer: C

Solution:

+ +x2

2
9
4

1
x4

5
4

− +x2

2
5
4

1
x4

9
4

+ +x2

2
5
4

1
x4

9
4

− +x2

2
9
4

1
x4

5
4

log( ) = ax + by
dy

dx

aeby + beax = c1 c1

ae−by + b−ax = c1 c1

ae−by + beax = c1 c1

aeby + be−ax = c1 c1
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-------------------------------------------------------------------------------------------------

Question126
A water tank has a shape of inverted right circular cone whose semi-vertical angle is

. Water is poured into it at constant rate of 5 cubic meter/minute. The rate in
meter/minute at which level of water is rising. at the instant when depth of water in the
tank is.  is MHT CET 2023 (09 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

tan−1( )1
2

10 m

1
5π

1
15π

2
π

1
10π
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-------------------------------------------------------------------------------------------------

Question127
The differential equation of all circles which pass through the origin and whose centres
lie on -axis is MHT CET 2023 (09 May Shift 2)

Options:

A. 

B. 

C. 

D. 

Y

(x2 − y2) − 2xy = 0
dy

dx

(x2 − y2) + 2xy = 0
dy

dx

(x2 − y2) + xy = 0
dy

dx

(x2 − y2) − xy = 0
dy

dx
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Answer: A

Solution:

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

Question128

If  and , then  has the value MHT CET 2023 (09
May Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

xk + yk = ak(a, k > 0) + ( ) − 0
dy

dx

y

x

1
b k

1
3

2
3

1
4

2
7
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Solution:

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

Question129
The differential equation of all parabolas, whose axes are parallel to -axis, is MHT
CET 2023 (09 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Y

y3 = 1

y3 = −1

y3 = 0

yy3 + y1 = 0
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-------------------------------------------------------------------------------------------------

Question130
The particular solution of the differential equation  at

, represents MHT CET 2023 (09 May Shift 1)

Options:

A. circle

B. pair of straight lines

C. hyperbola

D. ellipse

Answer: C

Solution:

(1 + y2) dx − xy dy = 0
x = 1, y = 0
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-------------------------------------------------------------------------------------------------

Question131
A spherical raindrop evaporates at a rate proportional to its surface area. If originally its
radius is  and 1 hour later it reduces to , then the expression for the radius 
of the raindrop at any time  is MHT CET 2023 (09 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question132
If , with , then  has the value MHT CET 2022
(11 Aug Shift 1)

3 mm 2 mm R
t

6R = t + 2

R(t + 2) = 6

R = 6(t + 2)

6R = t

(x2 + y2) dy = xy dx y (x0) = e, y(1) = 1 x0

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



Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

Question133
If a body is heated to  and placed in air at  after 1 hour its temperature is

, then the additional time required for it to cool to  is MHT CET 2022 (11 Aug
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

√3e

√3e

e

√3e2

110∘C 10∘C
60∘C 30∘C

hrs
log 5

log 2

hrs
log 2

log 5

( − 1)hrs
log 5

log 2

( + 1)hrs
log 5

log 2
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-------------------------------------------------------------------------------------------------

Question134

The particular solution of  when  is MHT CET 2022 (10 Aug
Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

=
y

x

dy

 dx
1+y2

1+x2 x = 2, y = 1

(1 + y2) = 2 (1 + x2)

2 (1 + y2) = 5 (1 + x2)

2 (1 + y2) = (1 + x2)

5 (1 + y2) = 2 (1 + x2)
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-------------------------------------------------------------------------------------------------

Question135
The solution of the differential equation  is MHT CET
2022 (10 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question136

(1 + x)y dx + (1 − y)x dy = 0

logxy − x + y = C

log( ) − x + y = C
x
y

logxy − x − y = C

log(xy) + x − y = C

(1 + x)y dx + (1 − y)x dy = 0

⇒ ∫  dx = ∫  dy

⇒ log |x| + x = y − log |y| + C

⇒ log(xy) + x − y = C

1 + x

x

y − 1

y
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The order and degree of a differential equation obtained by eliminating arbitrary
constant  from the family of curves  are respectively MHT CET 2022
(10 Aug Shift 1)

Options:

A. 1,3

B. 1,4

C. 1,1

D. 1,2

Answer: A

Solution:

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

Question137
An ice ball melts at the rate which is proportional to the amount of ice at that instant.
Half the quantity of ice melts in 20 minutes.  is the initial quantity of ice. If after 40
minutes the amount of ice left is , then  is MHT CET 2022 (10 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

C y2 = 2C(x + √C)

x0

kx0x k

1
8

1
2

1
3

1
4
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-------------------------------------------------------------------------------------------------

Question138
The differential equation of family of lines, having -intercept as a and -intercept as , is
MHT CET 2022 (10 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

Question139

The solution of the differential equation ,  MHT
CET 2022 (08 Aug Shift 2)

Options:

= −kx

⇒ = −kdt

⇒ loge x = −kt + c

⇒ x = e−kt+c = ec ⋅ e−kt

 at t = 0,x−k = x0

⇒ ec = x0

⇒ x = x0e
−kt

dx

 dt
dx

x

x y b

= 0
d2y

dx2

− + y = 0
d2y

 dx2

dy

 dx

+ = y
d2y

 dx2

dy

 dx

+ = 0
d2
y

 dx2

dy

 dx

e
( )

= x + 1; y(0) = 5
dy

 dx x ∈ (−1, ∞)
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A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question140
General solution of the differential equation  is (where 
is a constant of integration.) MHT CET 2022 (08 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

(x − 1) log(x + 1) − x − 5 = y

(x + 1) log(x + 1) + x + 5 = y

(x − 1) log(x + 1) + x − 5 = y

(x + 1) log(x + 1) − x + 5 = y

e = x + 1

⇒ = loge(x + 1)

⇒ ∫ dy = ∫ loge(x + 1)dx

⇒ y = (x + 1) loge(x + 1) − (x + 1) + C [integrating by parts] 

 putting x = 0 and y = 5 we get C = 6
⇒ y = (x + 1) loge(x + 1) − x + 5

dy

 dx

dy

 dx

x cos y dy = (xex logx + ex) dx C

sin y = ex logx + C

sin y = ex + C logx

sin y = Cex + logx

ex sin y = logx + C

x cos y dy = (xex logx + ex) dx

⇒ ∫ cos y dy = ∫ ex{logx + } dx

⇒ sin y = ex logx + C [∵ ∫ ex {f(x) + f ′(x)} dx = exf(x) + C]

1

x
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Question141
The equation of the curve passing through the point  given that at any point 
on the curve, the product of the slope of its tangent and -co-ordinate of the point is
equal to the -co-ordinate of the point, is MHT CET 2022 (08 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question142

The general solution of the differential equation  is (where  is a
constant of integration) MHT CET 2022 (08 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

(0, −2) (x, y)
y

x

y2 + x2 = 4

y2 − x2 = 4

2y2 + x2 = 8

4y2 + 3x2 = 16

= 1 − x + y − xy
dy
 dx

C

log(1 + y) = x + + Cx2

2

log(1 − x) = log(1 + y) + y + C

log(1 + y) = y − + Cx2

2

log(1 + y) = x − + Cx2

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

Question143
The differential equation  has general solution given by (Where  is a
constant of integration.) MHT CET 2022 (08 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

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

= 1 − x + y − xy = (1 − x)(1 + y)

⇒ ∫ = ∫ (1 − x)dx

⇒ log(1 + y) = x − + C

dy

 dx
dy

1 + y

x2

2

y′ =
y

x+√xy
C

y = Ce2√xy

y = Ce
2(√ )yx

y = Ce
2(√ )xy

y = Ce−2√xy
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Question144
The particular solution of the differential equation 
when  is MHT CET 2022 (08 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question145
The differential equation whose solution is , where  is constant, is MHT CET
2022 (08 Aug Shift 1)

Options:

A. 

B. 

(2x − 2y + 3)dx − (x − y + 1)dy = 0
x = 0, y = 1

x − 2y − log(x − y + 2) + 2 = 0

x − y − log(x − y + 2) + 1 = 0

2x + y − log(x − y + 2) − 1 = 0

2x − y − log(x − y + 2) + 1 = 0

y = c2 + c
x

c

x4( )
2

− x − y = 0
dy

 dx

dy

 dx

x2( )
2

+ − y = 0
dy

 dx

dy

 dx
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C. 

D. 

Answer: A

Solution:

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

Question146
Water at  cools in 10 minutes to  in a room temperature of , then the
temperature of water after 20 minutes will be MHT CET 2022 (08 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

x( )
2

− x2 + y = 0
dy

 dx

dy

 dx

x4( )
2

− + y = 0
dy

 dx

dy

 dx

100∘C 80∘C 25∘C

65.33∘C

69.33∘C

60.33∘C

63.33∘C
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-------------------------------------------------------------------------------------------------

Question147

The order and degree of the differential equation  are respectively.
MHT CET 2022 (07 Aug Shift 2)

Options:

A. 3,1

B. 3,2

C. 2,3

D. 2,1

Answer: C

Solution:

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

= −k(T − 25)

⇒ T − 25 = e−kt+c

⇒ T = 25 + ec ⋅ e−kt

 for t = 0,T = 100

⇒ ec = 75

⇒ T = 25 + 75e−kt

 for t = 10,T = 80

⇒ 80 = 25 + 75e−k×10

⇒ −10k = log( )

 i.e., T = 25 + 75e
( log )t

 Now for t = 20,T = 25 + 75e20× log = 25 + 75 × ( )
2

⇒ T = 25 + 40.33 = 65.33

dT

 dt

11

55
1
10

11
15

1
10

11
15

11

15

(1 + ) = √dy
 dx

1
3 d2

y

 dx2
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Question148

The particular solution of , when . is MHT CET 2022 (07
Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question149
The general solution of differential equation  represents MHT CET 2022
(07 Aug Shift 2)

Options:

A. the circle whose centre is at the origin

B. a straight line passing through the origin

C. a rectangular hyperbola

D. the parabola whose vertex is at the origin.

= 1 + x + y2 + xy2dy

dx
y(0) = 0

y = log(1 + )x2

2

y3 = log(1 + )x2

2

y2 = tan(1 + )x2

2

y = tan(x + )x2

2

= 1 + x + y2 + xy2 = (1 + x) (1 + y2)

⇒ ∫ = ∫ (1 + x)dx

⇒ tan−1 y = x + + c

∵ y(0) = 0 ⇒ c = 0

⇒ tan−1 y = x +

⇒ y = tan(x + )

dy

dx
dy

1 + y2

x2

2

x2

2
x2

2

xdy − ydx = 0
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Answer: B

Solution:

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

Question150
The differential equation  has the general solution given
by (where  is a constant of integration.) MHT CET 2022 (07 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question151

x2(y + 1)dx + y2(x − 1)dy = 0
C

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

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

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

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

x2(y + 1)dx + y2(x − 1)dy = 0

⇒ ∫ dx = ∫ dy

⇒ ∫ (−x − 1 + ) dx = ∫ (y − 1 + ) dy

⇒ − − x − log
∣
∣
∣
1 − x + C 1 = − y + log

∣
∣
∣
y + 1∣

⇒ C 1 = +x + −y + log |1 − x| + log |y + 1|

⇒ 2C 1 = x2 + 2x + y2 − 2y + 2 log |(1 − x)(y + 1)|

⇒ 2C 1 + 2 = (x + 1)2 + (y − 1)2 + 2 log |(1 − x)(y + 1)|

x2

1 − x

y2

y − 1

1

1 + x

1

y + 1

x2

2
y2

2

⇒ (x + 1)2 + (y − 1)2 + 2 log |(x − 1)(y + 1)| = C
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The particular solution of the differential equation , when  and 
is MHT CET 2022 (07 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question152

The general solution of the differential equation  is (where  is a
constant of integration.) MHT CET 2022 (07 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

− ex = yex
dy

dx
x = 0 y = 1

log( ) = −
y+1

2
ex

2
1
2

log( ) = ex − 1
y+1

2

log(y − 1) = ex − 1

log 2(y − 1) = ex − 1

− ex = yex ⇒ = (y + 1)ex ⇒ ∫ = ∫ exdx

⇒ log(y + 1) = ex + c

 for x = 0, y = 1 ⇒ c = log 2 − 1

 Hence,  log(y + 1) = ex + log 2 − 1

⇒ log(y + 1) − log 2 = ex − 1

⇒ log( ) = ex − 1

dy

dx

dy

dx

dy

y + 1

y + 1

2

x2 + y2 − 2xy = 0
dy

dx
C

2 (x2 − y2) + x = C

x2 + y2 = Cx

x2 − y2 = Cx

x2 + y2 = Cy
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-------------------------------------------------------------------------------------------------

Question153

The general solution of differential equation  is (where  is a constant of
integration.) MHT CET 2022 (07 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question154

x2 + y2 − 2xy = 0 ⇒ = ⇒ v + x ⋅ =

 [Let y = nx]

⇒ ∫ = ∫

⇒ − log∣∣1 − v2∣∣ + log |c| = log |x|

⇒ log
∣
∣
∣

∣
∣
∣

= log |x|

⇒ = x

⇒ cx = x2 − y2

dy

dx

dy

dx

x2 + y2

2xy

dv

dx

1 + v2

2v

2vdv

1 − v2

dx

x

c

1 − v2

c

1 −
y2

x2

e
( )

= 3x
1
2

dy

dx C

y = x log 3 + C

y = x2 log 3 + C

y = 2x log 3 + C

x = (log 3)y2 + C

e
( )

= 3x ⇒ = loge 3x = x loge 3

⇒ = (2 loge 3)x

⇒ y = 2 loge 3 × + c

⇒ y = x2 loge 3 + c

1
2

dy

dx
1

2
dy

dx
dy

dx

x2

2
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For the differential equation  has the order and degree MHT

CET 2022 (07 Aug Shift 1)

Options:

A. 2 and 1

B. 2 and 3

C. 2 and 6

D. 2 and 2

Answer: B

Solution:

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

Question155

The differential equation  determines a family of circles with MHT CET
2022 (06 Aug Shift 2)

Options:

A. variable radii and a fixed centre at 

B. fixed radius of 1 unit and variable centres along the -axis

C. fixed radius of 1 unit and variable centres along the Y-axis

D. variable radii and a fixed centre at 

Answer: B

Solution:

[1 − ( )
2
]

5/2

= 8
dy

dx

d2y

dx2

{1 − ( )
2

} = 8

⇒ {1 − ( )
2

}
5

= 83( )
3

 order  = 2 and degree  = 3

dy

dx

5
3

dxy

dx2

dy

dx

dxy

dx2

=
dy

dx

√1−y2

y

(0, −1)

X

(0, 1)
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-------------------------------------------------------------------------------------------------

Question156

The general solution of the differential equation  is (where  is a constant of
integration.) MHT CET 2022 (06 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

=
dy

dx

3x+y

x−y C

tan−1( ) − log( ) = log(x) + C1
√3

y

x√3

y2+3x2

x2

1
2

tan−1( ) + log( ) = log(x) + C1

√3

y

x√3

y2+3x2

x2

1
2

tan−1( ) + log( ) = log(x) + C
y

x

y2+3x2

x2

tan−1( ) + log( ) = log(x) + Cx
y

y2+3x2

x2
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-------------------------------------------------------------------------------------------------

Question157

The solution of the differential equation  which passes
through the point  is MHT CET 2022 (06 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

(1 + e−x) (1 + y2) = y2dy

dx

(0, 1)

y2 + 1 = y(log( ) + 2)1+ex

2

y2 + 1 = y(log(( ) + 2))1+e−x

2

y2 = 1 + y log( )1+e−x

2

y2 = 1 + y log( )1+ex

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

Question158
The assets of a person are increasing at a rate proportional to the square root of the
assets at a given time. His assets increase from Rupees 9 crores to Rupees 16 crores in 2
years, then his assets at the end of 5 more years will be MHT CET 2022 (06 Aug Shift 1)

Options:

A. 46.25 cores

B. 42.25 crores

C. 30.25 crores

D. 56.25 crores

Answer: B

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

Question159

The particular solution of  at  is MHT CET 2022 (06 Aug
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question160
General solution of the differential equation  is
(where  is a constant of integration.) MHT CET 2022 (05 Aug Shift 2)

Options:

A. 

B. 

log( ) = 3x + 4y
dy

dx
x = y = 0

3e−4y − 4e3x = 7

3e−4y + 4e3x = 7

4e−4y − 3e3x = 7

4e−4y + 3e3x = 7

(y3 + y) (x2 + 1) dy = (xy4 + 2y2x) dx
C

y2 (y2 + 1) = C(x2 + 1)2

y2 (y2 + 2) = C (x2 + 1)
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C. 

D. 

Answer: C

Solution:

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

Question161

The particular solution of the differential equation , when  is
MHT CET 2022 (05 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y2 (y2 + 2) = C(x2 + 1)2

y2 (y2 + 1) = C(x2 + 2)2

(y3 + y) (x2 + 1) dy = (xy4 + 2y2x) dx

⇒ ∫ dy = ∫ dx

⇒ loge(y
4 + 2y2) = loge(x

2 + 1) + logC 1

⇒ loge(y
4 + 2y2) = 2 loge (C

1)
2
(x2 + 1)

⇒ y4 + 2y2 = (c1)
4
(x2 + 1)

2

⇒ y2 (y2 + 2) = C(x2 + 1)
2

y3 + y

y4 + 2y2

x

x2 + 1
1

4

1

2

= e2y cosx
dy

dx
y ( ) = 0π

6

sin x − = 0e2y

2

4 sinx − e−2y − 1 = 0

sinx + e−2y − 2 = 0

2 sinx + e−2y − 2 = 0
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-------------------------------------------------------------------------------------------------

Question162

The general solution of differential equation  is (where  is a
constant of integration.) MHT CET 2022 (05 Aug Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

Question163

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

Options:

A. 

B. 

C. 

D. 

Answer: B

= ex+y + x2ex
3+ydy

dx
C

ex + e−y + ex3
= C1

3

ex − e−y − ex
3

= C1
3

ex − e−y + ex
3

= C1
3

ex − e−y + ex
3

= C1
3

= ex+y + x2ex
3+y

⇒ = ey (ex + x2ex
3)

⇒ ∫ e−ydy = ∫ (ex + x2ex
3) dx

⇒ −e−y + c = ex + ex
3

⇒ ex + e−y + ex
3

= c

dy

dx
dy

dx

1

3
1

3

y = y(x) ( ) = − cosx, y(0) = 12+sinx

y+1
dy

dx
y ( )π

2

2
3

1
3

− 1
3

1
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Solution:

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

Question164

General solution of the differential equation  is given by MHT CET 2022
(05 Aug Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question165

sin3 x = sin ydx
dy

cos y − cosx − cos 3x = C3
4

1
12

cos y − cosx + cos 3x = C3
4

1
12

cos y + cosx − cos 3x = C3
4

1
12

cos y + cosx − cos 3x = C3
4

1
12

sin3 x = sin y ⇒ ∫ sin3 xdx = ∫ sin ydy

⇒ ∫ dx = ∫ sin ydy

⇒ cosx + ⋅ = − cos y + C

⇒ cos y − cosx + cos 3x = C

dx

dy

3 sinx − sin 3x

4
−3
4

1
4

cos 3x

3
3
4

1
12
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A curve passes through the point . Let the slope of the curve at each point  be
given by , then the equation of the curve is MHT CET 2022 (05 Aug
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

Question166

A population  grew at the rate given by the equation , then the population
will become double in MHT CET 2021 (24 Sep Shift 2)

Options:

A.  years

B.  years

C.  years

D.  years

(1, )π
6

(x, y)

+ sec( ),x > 0
y

x

y

x

sin( ) = logx +
y

x
1
2

cosec( ) = log e + 2
y

x

cos( ) = logx +
2y
x

1
2

sec( ) = logx + 2
2y
x

P = 0.05P
dp

dt

20(log 2)

10(log 2)

5(log 2)

12(log 2)
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Answer: A

Solution:

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

Question167
The differential equation of all parabolas whose axis is y-axis, is MHT CET 2021 (24 Sep
Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

− = 0
d2y

dx2

dy

dx

+ = 0
d2y

dx2

dy

dx

x − = 0
d2y

dx2

dy

dx

− y = 0
d2y

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

Question168

The general solution of the differential equation  is MHT CET 2021 (24
Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

= tan( ) +
dy

dx

y
x

y
x

sin( ) = cy
y

x

cos( ) = cy
y

x

cos( ) = cx
y

x

sin( ) = cx
y

x
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Answer: D

Solution:

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

Question169
The particular solution of the differential equation  at

 and  is MHT CET 2021 (24 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

= tan( ) +

 Put  = v ⇒ y = xv ⇒ = x + v

∴ v + x = tan v + v ⇒ x = tan v

∴ ∫ = ∫

∴ log | sin v| = log |x| + log |c| ⇒ sin v = xc

∴ sin( ) = xc

dy

dx

y

x

y

x
y

x

dy

dx

dv

dx
dv

dx

dv

dx
dv

tan v

dx

x

y

x

(1 + e2x) dy + ex (1 + y2) dx = 0
x = 0 y = 1

tan−1 ex − tan−1 y = 0

tan−1 ex + tan−1 y = π

2

tan−1 ex + tan−1 y = 3π
4

tan−1 ex − tan−1 y = 3π
4
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-------------------------------------------------------------------------------------------------

Question170

The order and degree of the differential equation  are respectively.
MHT CET 2021 (24 Sep Shift 2)

Options:

A. 2 and 2

B. 1 and 2

C. 1 and 1

D. 2 and 1

Answer: B

Solution:

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

Question171

√ − 4 − 7x = 0
dy

dx

dy

dx

√ − 4 − 7x = 0

∴ √ = 4 + 7x and squaring both sides, we get 

= 16( )
2

+ 56x( )+ 49x2

∴  Order  = 1,  degree  = 2

dy

dx

dy

dx

dy

dx

dy

dx

dy

dx

dy

dx

dy

dx
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The general solution of the differential equation  is MHT CET 2021 (24
Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Put 

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

Question172
Radium decompose at the rate proportional to the amount present at any time. If  of
amount disappears in one year, then amount of radium left after 2 years is MHT CET

cos(x + y) = 1
dy

dx

y = tan(x + y) + c

y = sec(x + y) + c

y = tan( ) + c
x+y

2

y = cot( ) + c
x+y

2

cos(x + y) = 1
dy

dx

x + y = V ⇒ 1 + =
dy

dx
dV
dx

∴ cos V( − 1) = 1 ⇒ cos V( ) = 1 + cos V

∴ ∫ dV = ∫ dx

∴ ∫ [ − ] dV

= ∫ dx ⇒ ∫ dV − ∫ sec2 dV = ∫ dx

dV

dx

dV

dx
cos V

1 + cos V
1 + cos V

1 + cos V

1

1 + cos V
1
2

V

2

∴ V − = x + c ⇒ V − tan( ) = x + c

⇒ x + y − tan( ) = x + c

y = tan( )+ c

1
2

tan( )V
2

( )1
2

V

2

x + y

2

x + y

2

P%
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2021 (24 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question173
The differential equation obtained by eliminating  and  from 
MHT CET 2021 (24 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

(10 − )
2

P
10

x0[1 + ]
2

P
100

x0[1 − ]
2

P
100

x0[10 − ]
2

P

100

A B y = A cosωt + B sinωt

+ ω2y = 0
d2y

dt2

+ ωy2 = 0
d2y

dt2

− ω2y = 0
d2y

dt2

− ωy2 = 0
d2y

dt2
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-------------------------------------------------------------------------------------------------

Question174
The particular solution of the differential equation  when

 is MHT CET 2021 (24 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

y = A cosωt + B sinωt

∴ = −Aω sinωt + Bω cosωt

= −Aω2 cosωt − Bω2 sinωt

= −ω2(A cosωt + B sinωt) = −ω2y

∴ + ω2y = 0

dy

dt

d2y

dt2

d2y

dt2

y(1 + logx) − x logx = 0dx

dy

x = e, y = e2

y2 = e4 logx

y = e2 logx

y = x2 logx

y = ex logx

y(1 + logx) − x logx = 0

∴ y(1 + logx) = x logx ⇒ =

∴ ∫ = ∫ dx

∴ log |y| + log |x logx| + log c

 We have x = e, y = e2

∴ log |e|2 = log |e log e| + log c

2 = 1 + log c ⇒ log c = 1 = log e

∴ log |y| = log |x logx| + log e

y = ex logx

dy

dx
dy

dx

dy

dx

y(1 + logx)

x logx
dy

dx

1 + logx

x logx
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Question175

The order and degree of the differential equation  are respectively MHT CET
2021 (24 Sep Shift 1)

Options:

A. 2,3

B. 3,3

C. 2,2

D. 1,3

Answer: C

Solution:

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

Question176

The general solution of the differential equation  is MHT CET 2021 (23 Sep
Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

= √d2y

dx2

dy

dx

= √

∴ ( ) =

∴  order  = 2 and degree  = 2

d2y

dx2

dy

dx

d2y

dx2

dy

dx

= 2y−xdy

dx

2x − 2y = c

− = c1
2x

1
2y

+ = c1
2x

1
2y

2x + 2y = c
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-------------------------------------------------------------------------------------------------

Question177

The general solution of the differential equation  is MHT CET 2021 (23 Sep
Shift 2)

Options:

A. lot 

B. 

C. 

D. 

Answer: D

Solution:

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

Question178

The general solution of the differential equation  is MHT CET 2021 (23
Sep Shift 2)

Options:

= 2y−x

∴ = ⇒ ∫ = ∫

∴ ∫ 2−ydy = ∫ 2−xdx ⇒ = + c1 ⇒ = − c1

∴ [2−x − 2−y] = c1

∴ − = c,  where c = (c1) (ln 2)

dy

dx
dy

dx

2y

2x
dy

2y
dx

2x

2−y

−ℓn2

2−x

− ln 2

2−y

ln 2
2−x

ln 2
1

ln 2
1

2x
1

2y

=dx

dt

x logx
t

x − x = c

ect + x = 0

log t = x + c

ect = x

=

∴ ∫ = ∫

∴ log | logx| = log |t| + log c

∴ logx = tc ⇒ x = etc

dx

dt

x logx

t
dx

x logx

dt

t

+ = 0
dy

dx

y2+y+1

x2+x+1
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A. 

B. 

C. 

D. 

Answer: C

Solution:

x + y + 1 = c(1 + x + y + 2xy)

x + y + 1 = c(2 + x + y + 2xy)

x + y + 1 = c(1 − x − y − 2xy

x + y + 2 = c(2 − x − y − 2xy)

+ = 0

∴ = −( )

∴ ∫ = − ∫

⇒ ∫ = − ∫

∫ = − ∫

⇒ tan−1
⎡
⎢
⎣

⎤
⎥
⎦

=
⎡
⎢
⎣

⎤
⎥
⎦

+ C1

dy

dx

y2 + y + 1

x2 + x + 1
dy

dx

y2 + y + 1

x2 + x − 1
dy

y2 + y + 1

dx

x2 + x + 1
dy

y2 + y + +1
4

3
4

dx

x2 + x + +1
4

3
4

dy

(y + )
2

+ ( )
2

1
2

√3
2

dx

(x + )
2

+ ( )
2

1
2

√3
2

1

( )
2√3

2

y + 1
2

( )√3
2

−1

( )
−1

tan−1√3
2

x + 1
2

( )√3
2

∴ tan−1( ) = tan−1( )+ C1

∴ tan−1
⎡
⎢
⎣

⎤
⎥
⎦

= C1

⇒ tan−1
⎡
⎢
⎣

⎤
⎥
⎦

= C1

∴ tan−1[ × ] = C1

2

√3

2y + 1

√3

−2

√3

2x + 1

√3

2

√3

+ ( )(2y+1)

√3

2x+1
√3

1 − ( )( )2y+1

√3

2x+1

√3

2

√3

2(x+y+1)

√3

3−(4xy+2x+2y+1)

3

2

√3

2(x + y + 1)

√3

3

2(1 − 2xy − x − y)
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-------------------------------------------------------------------------------------------------

Question179
The particular solution of differential equation  at 
is MHT CET 2021 (23 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

We have Put 

∴ tan−1[ ] = C1

⇒ tan−1[ ] = C2

…[ where C2 = ]

∴ = tanC2 ⇒ = = c

... (say) 

∴ x + y + 1 = c(1 − x − y − 2xy)

2

√3

√3(x + y + 1)

1 − 2xy − x − y

√3(x + y + 1)

1 − x − y − 2xy

√3C1

2

√3(x + y + 1)

1 − x − y − 2xy

x + y + 1

1 − x − y − 2xy
tanC2

√3

(x + y)dy + (x − y)dx = 0 x = y = 1

log∣
∣

∣
∣ = − 2 tan−1( )x2+y2

2
π

2

y
x

log∣∣x2 + y2∣∣ = − 2 tan−1( )π

2

y
x

log∣
∣

∣
∣ = − tan−1( )x2+y2

2
π

4

y
x

log∣∣x2 + y2∣∣ = − 2 tan−1( )π

4

y
x

(x + y)dy + (x − y)dx = 0

= −
dy

dx

(x−y)
x+y y = vx ⇒ = v + x

dy

dx
dv
dx

∴ v + x = = =
dv

dx

−(x − vx)

x + vx

−x(1 − v)

x(1 + v)

−(1 − v)

1 + v

∴ x = − v = ⇒ x =dv
dx

−1+v
1+v

−1+v−v−v2

1+v
dv
dx

−(1+v2)
1+v
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-------------------------------------------------------------------------------------------------

Question180
If the surrounding air is kept at  and a body cools from  to  in 30 minutes,
then temperature of the body after one hour will be MHT CET 2021 (23 Sep Shift 2)

Options:

A.  approximately

B.  approximately

C.  approximately

D.  approximately

Answer: D

Solution:

By Newton's law of cooling, we write

∴ ∫ dv = − ∫ ⇒ ∫ + ∫ dv = − ∫
(1 + v)

1 + v2

dx

x

dv

1 + v2

1

2

2v

1 + v2

dx

x

∴ tan−1(v) + log∣∣1 + v2∣∣ = − log x + log c1

⇒ tan−1( ) + log
∣
∣
∣
1 +

∣
∣
∣

= − log x + log c1

1

2
y

x
1
2

y2

x2

2 tan−1( ) + log
∣
∣
∣

∣
∣
∣

+ 2 logx = log c… [∵ log c = 2 log c1]
y

x

x2 + y2

x2

∴ 2 tan−1( ) + log
∣
∣
∣

× x2∣
∣
∣

= log c
y

x

x2 + y2

x2

25∘C 80∘C 50∘C

31.72∘C

34.74∘C

32.36∘C

36.36∘
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From (1), (2), (3) we write

When , we get

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

Question181

The velocity of a particle at time  is given by the relation . Its displacement 
is zero at , then the distance travelled in  is MHT CET 2021 (23 Sep Shift 1)

Options:

A.  units

B.  units

C.  units

D.  units

Answer: A

∝ (θ − θ0)

∴ = k (θ − θ0) ⇒ ∫ ( ) = ∫ kdt

∴ log|θ − θ0| = kt + c

 When t = 0, θ = 80 and θ0 = 25
∴ log |80 − 25| = 0 + c ⇒ c = log |55|

 When t = 30, θ = 50
∴ log |50 − 25| = 30k + log |55|

∴ k = log
∣
∣
∣

∣
∣
∣

dθ
dt

dθ
dt

dθ

θ − θ0

1

30

5
11

log|θ − θ0| = log
∣
∣
∣

∣
∣
∣
t + log |55|

1

30

5

11

t = 60

log|θ − θ0| = log
∣
∣
∣

∣
∣
∣

+ log |55|

= log(∣
∣
∣

∣
∣
∣
)

2

+ log |55| = log
∣
∣
∣

× 55
∣
∣
∣

= log
∣
∣
∣

∣
∣
∣

∴ θ − 25 = ⇒ θ = 36.36∘C

60

30

5

11

5
11

25
121

125
11

125

11

t v = 6t − t2

6 S

t = 0 3sec

51
2

39
2

57
2

33
2
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Solution:

 and we know that 

We know that , when 

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

Question182

The particular solution of the differential equation  when  and  is
MHT CET 2021 (23 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Put 

v = 6t − t2

6
v = ds

dt

∴ ∫ ds = ∫ (6t − ) dt

∴ s = − + c ⇒ s = 3t2 − + c

t2

6

6t2

2
t3

6(3)
t3

18

s = 0 t = 0 ⇒ c = 0

∴ s = 3t2 − ⇒ (s)t=3 = 3(3)2 − =  units 
t3

18

(3)3

18

51

2

=
dy

dx

x+y+1
x+y−1 x = 2

3 y = 1
3

2x + 2y − 2 = log |x + y|

y − x + = log |x + y|1
3

x + y − 1 = log |x + y|

4x − 5y − 1 = log |x + y|

=
dy

dx

x + y + 1

x + y − 1

x + y = v ⇒ 1 + =
dy

dx
dv
dx

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



We have 

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

Question183

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

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

∴ − 1 = ⇒ = + 1 =

∴ ∫ = ∫ dx

∴ ∫ dV − ∫ dv = ∫ dx = − log |v| = x + c

∴ − log |x + y| = x + c

dv

dx

v + 1

v − 1

dv

dx

v + 1

v − 1

2v

v − 1
(v − 1)dv

2v
1

2

1

2v
v

2

1

2
x + y

2

1

2

x = , y =2
3

1
3

∴ − log |1| = + c ⇒ c = − =

∴ − log |x + y| = x −

1

2

1

2

2

3

1

2

2

3

−1

6
x + y

2

1

2

1

6

∴ − log |x + y| = x −

∴ (x + y) − log |x + y| = 2x − ⇒ y − x + = log |x + y|

x + y

2
1
2

1

6
2

6

1

3

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

dx

+1
x loge

1
x log10 e

+1
x loge 10

loge 10

x(log10 e)2

+1
x loge 10

1
x log10 e

+1
x loge 10

log0 10

x(loge x)2
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-------------------------------------------------------------------------------------------------

Question184
The differential equation of the family of parabolas with focus at the origin and the  -
axis as axis, is MHT CET 2021 (23 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Equation of parabola is 

Substituting value of '  ', we get

y = + + 1 + 1

∴ = ( )( )+ (loge 10)[ ]

= −

loge x

loge 10

loge 10

loge x

dy

dx

1

loge 10

1

x

− 1
x

(loge x)2

1

x loge 10

loge 10

x(loge x)2

X

−y( )
2

= 2x − y
dy

dx

dy

dx

y( )
2

+ 2xy + y = 0
dy

dx

dy

dx

y( )
2

+ 4x = 4xy
dy

dx

dy

dx

y( )
2

+ y = 2xy
dy

dx

dy

dx

y2 = 4a(x + a)

2y = 4a ⇒ a =
dy

dx

y
dy

dx

2

a

y2 = 4( )[x +( )] = (2y )( )

2y2 = (2y )(2x + y ) = 4xy + 2y2( )
2

∴ y = 2x + y( )
2

y
dy

dx

2

y
dy

dx

2

dy

dx

2x + y
dy

dx

2

dy

dx

dy

dx

dy

dx

dy

dx

dy

dx

dy

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

Question185
The order of the differential equation whose solution is  is
MHT CET 2021 (23 Sep Shift 1)

Options:

A. 3

B. 4

C. 2

D. 1

Answer: A

Solution:

 Since the equation has 3 arbitrary constants, the
order of differential equation is 3 .

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

Question186
The general solution of the differential equation  is MHT
CET 2021 (23 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

y = a cos x + b sin x + ce−x

y = a cos x + b sin x + ce−x

(2y − 1)dx − (2x + 3)dy = 0

(2x + 3)2 = c(2y − 1)

= c
2x+3
2y−1

(2x + 3)(2y − 1) = c

(2x + 3)(2y − 1)2 = c
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-------------------------------------------------------------------------------------------------

Question187

The general solution of  is MHT CET 2021 (22 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

(2y − 1)dx − (2x + 3)dy = 0 ⇒ =

∴ ∫ = ∫

= + log c1 ⇒ log
∣
∣
∣

∣
∣
∣

= − log c1 = log c

∴ = c

dy

dx

(2y − 1)

(2x + 3)

dy

2y − 1

dx

2x + 3
log |2y − 1|

2

log |2x + 3|

2

2x + 3

2y − 1
2x + 3

2y − 1

=
dy

dx

x+y

x−y

tan−1 + log∣∣x2 + y2∣∣ = c
x
y

1
2

tan−1 + log∣∣x2 + y2∣∣ = c
y

x
1
2

tan−1 − log∣∣x2 + y2∣∣ = c
y

x
1
2

tan−1 − log∣∣x2 + y2∣∣ = c
x
y

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

Question188

The particular solution of the differential equation , when  and  is
MHT CET 2021 (22 Sep Shift 2)

Options:

A. 

B. xy 

C. 

D. 

Answer: C

Solution:

=
dy

dx

y+1

x2−x
x = 2 y = 1

xy = 4x − 6

= 2x − 2

xy = x − 2

xy = −x + 4

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



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

Question189
The degree of the differential equation whose solution is , is MHT CET
2021 (22 Sep Shift 2)

Options:

A. 2

B. 1

C. 4

D. 3

Answer: A

Solution:

We have Differentiating w.r.t. , we get

Substituting value of '  ' in eq. (1), we get

=

∴ ∫ = ∫

∴ ∫ = ∫ [ − ] dx ⇒ log |y + 1| = log |x − 1| − log |x|+

log c

 We have x = 2 and y = 1
∴ log |2| = log |1| − log |1| + log c ⇒ c = 2

∴ log |y + 1| = log |x − 1| − log |x| + log |2|

log |y + 1| = log
∣
∣
∣

∣
∣
∣

∴ y + 1 = ⇒ xy + x = 2x − 2 ⇒ xy = x − 2

dy

dx

y + 1

x2 − x

dy

y + 1

dx

x(x − 1)

dy

y + 1

1

x − 1

1

x

2(x − 1)

x

2(x − 1)

x

y2 = 8a(x + a)

y2 = 8ax + 8a2 x

2y = 8a ⇒ a = ( )
dy

dx

y

4

dy

dx

a
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Hence order , degree 

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

Question190
The differential equation of all parabolas having vertex at the origin and axis along
positive -axis is MHT CET 2021 (22 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

We have 

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

Question191

The particular solution of the differential equation , when
 is MHT CET 2021 (22 Sep Shift 1)

Options:

A. 2 ex 

y2 = 8( ) (x) + 8[( )( )]
2

= 2xy + ( )( )
2

∴ 2y2 = 4xy( )+ y2( )
2

y

4

dy

dx

y

4

dy

dx

dy

dx

y2

2

dy

dx

dy

dx

dy

dx

= 1 = 2

Y

x2 − y = 0
dy

dx

x + 2y = 0
dy

dx

x + y = 0
dy

dx

2x − y = 0
dy

dx

y2 = 4ax

∴ 2y = 4a ⇒ a = ( )

∴ y2 = 4( )( )x ⇒ y2 = 2xy

∴ 2x − y = 0

dy

dx

y

2
dy

dx
y

2
dy

dx

dy

dx

dy

dx

y(1 + logx) = (logxx)
dy

dx

y(e) = e2

logx − y = e2
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B. 

C. 

D. 

Answer: D

Solution:

We know that 

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

Question192
The differential equation of all family of lines  obtained by eliminating the
arbitrary constant  is MHT CET 2021 (22 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

3ex log yx − y = 2e2

ex logx + y = 2e2

ex logx − y = 0

y(1 + logx) = (logxx)

∴ ∫ = ∫

dy

dx
(1 + logx)

(logxx)

dy

y

(logxx) = (1 + logx)dxd
dx

∴ log|log xx| = log |y| + log c

 We have y(e) = e2

∴ log|log ee| = log∣∣e
2∣∣ + log c

∴ log |e log e| = 2 log |e| + log c

∴ 1 = 2 + log c ⇒ log c = −1

∴ log|log xx| = log |y| − log e

∴ log |x log x| + log e = log |y|

∴ ex log x − y = 0

y = mx + 4
m

m

y( ) = 4
dy

dx

y( )
2

+ y( ) + 4 = 0
dy

dx

dy

dx

x( ) + 4 = 0
dy

dx

x( )
2

− y( ) + 4 = 0
dy

dx

dy

dx

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



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

Question193

Solution of the differential equation , where  is given by MHT CET
2021 (22 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y′ =
(x2+y2)

xy y(1) = −2

y2 = 4x2 logx2 + x2

y2 = x2 logx − x2

y2 = x logx2 + 4x2

y2 = x2 logx2 + 4x2
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-------------------------------------------------------------------------------------------------

Question194

The general solution of  is MHT CET 2021 (22 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

= = +

 Let  = v ⇒ y =

∴ =

∴ = v + ⇒ − ( ) = v +

∴ ∫ = − ∫

∴ = − logx − c ⇒ = logx + c

∴ = log x + c ⇒ y2 = x2 log x2 + 2x2c

 We have y(1) = −2

∴ 4 = 0 + 2c ⇒ c = 2

∴ y2 = x2 log x2 + 4x2

dy

dx

x2 + y2

xy

x

y

y

x
x

y

v

x

dy

dx

v − x ( )dv
dx

v2

v − x ( )dv
dx

v2

1

v

1

v

x

v2

dv

dx

1

v
dv

v3

dx

x

−1

2v2

1

2v2

y2

2x2

sin−1( ) = x + y
dy

dx

tan(x + y) − sec(x + y) = x2 + c

tan(x + y) + sec(x + y) = x2 + c

tan(x + y) + sec(x + y) = x + c

tan(x + y) − sec(x + y) = x + c
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-------------------------------------------------------------------------------------------------

Question195
Bismuth has half life period of 5 days. A sample originally has a mass of , then
the mass of Bismuth after 30 days is MHT CET 2021 (22 Sep Shift 1)

Options:

A. 16.625

B. 13.625

C. 14.625

D. 15.625

Answer: D

Solution:

sin−1( ) = x + y

∴ = sin(x + y)

 Put x + y = t ⇒ 1 + =

∴ − 1 = sin t ⇒ = 1 + sin t

∴ ∫ = ∫ dx

∴ ∫ t = ∫ dx ⇒ ∫ dt = ∫ dx

⇒ ∫ (sec2 t − sect tan t) dt = ∫ dx

∴ tan t − sec t = x + c

∴ tan(x + y) − sec(x + y) = x + c

dy

dx

dy

dx
dy

dx

dt

dx
dt

dx

dt

dx
dt

1 + sin t

(1 − sin t)dt

1 − sin

1 − sin t

cos2 t

1000mg
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-------------------------------------------------------------------------------------------------

Question196
If the half life period of a substance is 5 years, then the total amount of the substance left
after 15 years, when initial amount is  is MHT CET 2021 (21 Sep Shift 2)

Options:

A. 8 gms

B. 16 gms

C. 2 gms

D. 32 gms

Answer: A

Solution:

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

Question197
The general solution of the differential equation.

64gms
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MHT CET 2021 (21 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

We have 

Put 

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

Question198
If  is order and  is degree of the differential equation

, then MHT CET 2021 (21 Sep Shift 2)

Options:

( ) cos( )dx − [( ) sin( ) + cos( )] dy = 0 is 
y

x

y

x

x

y

y

x

y

x

y2 sin( ) = k
y
x

x sin( ) = k
y
x

sin( ) = k
y

x

y sin( ) = k
y

x

( ) cos( )dx − [( ) sin( ) + cos( )] dy = 0
y

x

y

x
x
y

y

x

y

x

∴ =
dy

dx

( ) cos( )y

x

y

x

( ) sin( ) + cos( )x
y

y

x

y

x

= v ⇒ y = vx ⇒ = v + x
y

x

dy

dx
dv
dx

∴ v + x = = ⇒ x =

∴ ∫ dv = ∫ ⇒ ∫ dv + ∫ cot vdv = − ∫

∴ log |v| + log | + sin x| = − log |x| + log k ⇒ log |(v)(sin v)(x)|

= log k

dv

dx

v cos v

sin v + cos v1
v

v2 cos v

sin v + v cos v

dy

dx

−v sin v

sin v + v cos v

sin v + v cos v

v sin v

−dx

x

1

v

dx

x

∴ y sin( ) = k
y

x

m n

( )
5

+ 4 + ( ) = x2 − 1
d2y

dx2

( )d2y

dx2

( )d3y

dx3

d3y

dx3
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A. m=3, n=1

B. m=3, n=2

C. m=3, n=3

D. m=3, n=5

Answer: B

Solution:

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

Question199
The differential equation of the family of circles touching -axis at the origin is MHT
CET 2021 (21 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Since circles touch  axis at origin, the centres of the circles lie on  axis.Let
centre be  and radius 

Differentiating w.r.t. , we get

 We have ( )
5

+ + ( ) = x2 − 1

∴ ( )( )
5

+ 4( )( )
2

= (x2 − 1)( )

∴  order  = 3, degree  = 2

d2y

dx2

4( )d2y

dx2

( )d3y

dx3

d3y

dx3

d3y

dx3

d2y

dx2

d2y

dx2

d3y

dx3

d3y

dx3

y

x2 − y2 − 2xy = 0
dy

dx

x2 − y2 + 2xy = 0
dy

dx

x2 + y2 − 2xy = 0
dy

dx

x2 + y2 + 2xy = 0
dy

dx

Y X

(h, 0) = h

∴ (x − h)2 + (y − 0)2 = h2 ⇒ x2 − 2hx + y2 = 0

x

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



Substituting value of  in eq. (1), we get

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

Question200

S1: Differential equations given by I and II are homogeneous differential equations.

S2: Differential equations given by II and III are homogeneous differential equations.

S3: Differential equations given by I and III are homogeneous differential equations.

Options:

A. only  is valid

B. both S1 and S2 are valid

C. only S3 is valid

D. only S2 is valid

Answer: C

Solution:

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

Question201

2x − 2h + 2y = 0 ⇒ x + y = h
dy

dx

dy

dx

h

x2 − 2(x + y )x + y2 = 0

∴ x2 − 2x2 − 2xy + y2 = 0 ⇒ x2 − y2 + 2xy = 0

dy

dx

dy

dx

dy

dx

S1
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The general solution of the differential equation  is MHT CET 2021 (21 Sep
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Put 

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

Question202

=
dy

dx

x+2y−1
x+2y+1

3(x + y) + 4 log |3x + 6y − 1| = K

3(x − y) + 4 log |3x + 6y − 1| = K

6(−x + y) + 4 log |3x + 6y − 1| = K

6(x + y) + 4 log |3x + 6y − 1| = K

=
dy

dx

x + 2y − 1

x + 2y + 1

x + 2y = t ⇒ x + 2y = t ⇒ 1 + 2 = ⇒ =
dy

dx
dt
dx

dy

dx

( −1)dt

dx

2

∴ = ⇒ − 1 =

∴ = + 1 =

( − 1)dt
dx

2

t − 1

t + 1

dt

dx

2t − 2

t + 1
dt

dx

2t − 2

t + 1

3t − 1

t + 1

∴ ∫ dt = ∫ dx

∴ ∫ dt = ∫ dx ⇒ ∫ dt = ∫ dx

∴ ∫ dt + ∫ = ∫ dx

∴ + = x + c1

∴ + = x + c1

∴ 3x + 6y + 4 log |3x + 6y − 1| = 9x + 9c1

∴ 6(−x + y) + 4 log |3x + 6y − 1| = K

t + 1

3t − 1
1

3

3(t + 1)

3t − 1

1

3

3t − 1 + 4

3t − 1
1

3

4

3

dt

3t − 1

t

3

4

3

log |3t − 1|

3
x + 2y

3

4

3

log |3(x + 2y) − 1|

3
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The differential equation of family of circles whose centre lie on -axis is MHT CET
2021 (21 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Let  be the centre of the circle and '  ' be the radius.

Differentiating w.r.t. , we get

Substituting value of '  ' in eq. (1), we get

Differentiating w.r.t. , we get

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

Question203
The general solution of the differential equation

X

+ ( )
2

+ 1 = 0
d2y

dx2

dy

dx

y( ) + ( )
2

+ 1 = 0
d2y

dx2

dy

dx

y( ) − ( )
2

− 1 = 0
d2y

dx2

dy

dx

y( ) + ( )
2

− 1 = 0
d2y

dx2

dy

dx

(h, 0) r

∴ (x − h)2 + (y − 0)2 = r2 ⇒ (x − h)2 + y2 = r2

x

∴ 2(x − h)(1) + 2y = 0 ⇒ h = x + y
dy

dx

dy

dx

h

y2( )
2

+ y2 = r2 ⇒ y2 [1 + ( )
2

] = r2dy

dx

dy

dx

x

y2 (2 ⋅ )+ [1 + ( )
2

] 2y = 0

∴ y + ( )
2

+ 1 = 0

dy

dx

d2y

dx2

dy

dx

dy

dx

d2y

dx2

dy

dx
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 is MHT CET 2021 (21 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question204
The general solution of the differential equation   is
MHT CET 2021 (21 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y(1 + logx)( )
dx

dy

−x logx = 0

y(1 + log x) = c

x log x = yc

x logx = y + c

log x − y = c

y(1 + logx)( )− x logx = 0

∴ ∫ dx = ∫

∫ + ∫ = ∫

∴ log(logx) + logx = log y + log c

∴ log[x logx] = log(y, c) ⇒ x logx = yc

dy

dx

(1 + logx)

x logx

dy

y

dx

x logx

dx

x

dy

y

(3xy + y2) dx + (x2 + xy) dy = 0

x2 (2xy − y2) = c

x2 (y2 − 2xy) = c

x (2xy + y2) = c

x2 (2xy + y2) = c
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Put 

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

Question205
A body at an unknow temperature is placed in a room which is held at a constant
temperature of . If after 10 minutes the temperature of the body is  and after 20
minutes the temperature of the body is , then the expression for the temperature of
the body at any time  is MHT CET 2021 (21 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

(3xy + y2) dx + (x2 + xy) dy = 0

∴ = −
dy

dx

(3xy + y2)
(x2 + xy)

y = vx ⇒ = v + x
dy

dx
dv
dx

∴ v + x = − = −

∴ x = − − v = −

dv

dx

(3vx2 + v2x2)
(x2 + vx2)

3v + v2

1 + v

dv

dx

3v + v2

1 + v

(2v2 + 4v)
1 + v

∴ ∫ dv = ∫ dx

∴ ∫ dv = − ∫ ⇒ ∫ dv = − logx + log c1

1 + v

(2v2 + 4v)

−1

x

1

2

v + 1

v2 + 2v

dx

x

1

4

2(v + 1)

v2 + 2v

∴ log(v2 + 2v) + log x = log c1 ⇒ log( + )+ log x = log c1

∴ log( )+ log x = log c1 ⇒ log( )+ log x4 = 4 log c1

∴ log[( ) (x4)] = log c4
1 ⇒ log[x2 (y2 + 2xy)] = log c4

1

∴ x2 (y2 + 2xy) = c

1

4

1

4
y2

x2

2y

x

1

4
y2 + 2xy

x2

y2 + 2xy

x2

y2 + 2xy

x2

30∘F 0∘F
15∘F

t

T = −60e−0.069t − 30

T = −60e−0.03010t + 30

T = 60e−0.069t + 30

T = 60e−0.069t − 30

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



Solution:

We have 

From given data, we write

Solving (2) and (3), we get

Substituting value of  in eq. (2), we get

Thus eq. (1) becomes

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

Question206
The population of a city increases at a rate proportional to the population at that time. If
the population of the city increase from 20 lakhs to 40 lakhs in 30 years, then after
another 15 years the population is MHT CET 2021 (20 Sep Shift 2)

Options:

A.  lakhs

∝ (30 − T)dT
dt

∴ = −K(30 − T) ⇒ ∫ = ∫ −Kt

∴ log |30 − T| = −kt + c

dT

dt

dT

30 − T

log |30 − 0| = −10K + c

log |30 − 15| = −20K + c

log( ) = 10 K ⇒ K = log 2
30

15

1

10

K

log 30 = (−10)( )+ c ⇒ c = log 60
log 2

10

log |30 − T| = t + log 60

∴ log
∣
∣
∣

∣
∣
∣

= t = −0.03010t

∴ = e−0.03010t
∴ T = −60e−0.03010t + 30

− log 2

10
30 − T

60

−0.3010

10
30 − T

60

10√2
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B.  lakh

C.  lakhs

D. None of these

Answer: B

Solution:

We have 

From given data, we write

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

Question207

The general solution of  is MHT CET 2021 (20 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

40√2

30√2

∝ P ⇒ = kPdP
dt

dP
dt

∴ ∫ = ∫ kdt ⇒ log P = kt + c
dP

dt

log 20 = k(0) + c ⇒ c = log 20

∴ log P = kt + log 20
 Also  log 40 = 30k + log 20

∴ log 40 − log 20 = 30k ⇒ k = log 2

∴ log P = ( ) t + log 20

 When t = 30 + 15 = 45

∴ log P = ( ) (45) + log 20 = (log 2)( )+ log 20

= log(2) + log 20 = log(2√2 × 20)

∴ P = 40√2 lakhs 

1

30
log 2

30

log 2

30

3

2
3
2

(x − y) sin = x3ex
dy

dx

y

x

ex(x − 1) + cos + c = 0
y
x

xex + cos + c = 0
y
x

ex(x + 1) + cos + c = 0
y
x

exx − cos + c = 0
y
x
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Answer: A

Solution:

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

Question208
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The differential equation of an ellipse whose major axis is twice its minor axis, is MHT
CET 2021 (20 Sep Shift 2)

Options:

A. 

B. 

C. 

D. None of these

Answer: A

Solution:

For the given ellipse, we have 

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

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

Question209
The general solution of the differential equation   is
MHT CET 2021 (20 Sep Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

x + 4y = 0
dy

dx

x − 4y = 0
dy

dx

x + 2y = 0
dy

dx

a = 2 b

∴∴ + = 1 ⇒ x2 + 4y2 = 4 b2x2

4 b2

y2

 b2

2x + 8y = 0 ⇒ x + 4y = 0
dy

dx

dy

dx

cosx ⋅ sin ydx + sinx ⋅ cos ydy = 0

sinx + sin y = c

cosx + cos y = c

sinx ⋅ sin y = c

cosx ⋅ cos y = c
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-------------------------------------------------------------------------------------------------

Question210

If  is order and  is degree of the differential equation , where

, then the value of  is MHT CET 2021 (20 Sep Shift 2)

Options:

A. 2

B. 3

C. 4

D. 5

Answer: C

Solution:

cos x sin ydx + sin x cos ydy = 0
∴ cos x sin ydx = − sin x cos ydy

∴ ∫ dx = − ∫ dy

∴ log | sin x| = − log | sin y| + c1

∴ log | sin x| + log | sin y| = c1 ⇒ log[sin x sin y] = c1

∴ sin x sin y = ec1 = c

cos x

sin x

cos y

sin y

m n y = + √a2p2 − b2dp

dx

p =
dp

dx
m + n
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-------------------------------------------------------------------------------------------------

Question211
An ice ball melts at the rate which is proportional to the amount of ice at that instant.
Half the quantity of ice melts in 20 minutes,  is the initial quantity of ice. If after 40
minutes the amount of ice left is , then  MHT CET 2021 (20 Sep Shift 1)

Options:

x0

Kx0 K =

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



A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question212

The general solution of the differential equation  is given by MHT CET 2021
(20 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Put 

Integrating both sides, we get

1
2

1
8

1
4

1
3

=
dy

dx

x+y+1
x+y−1

y = x log(x + y) + c

x − y = log(x + y) + c

x + y = log(x + y) + c

y = x + log(x + y) + c

=
dy

dx

x + y + 1

x + y − 1

x + y = u ⇒ 1 + =
dy

dx
du
dx

∴ − 1 = ⇒ = + 1 =

∴ ( ) du = 2dx

du

dx

u + 1

u − 1

du

dx

du + 1

dx − 1

2u

u − 1
u − 1

u
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-------------------------------------------------------------------------------------------------

Question213
The differential equation of all circles which pass through the origin and whose centre lie
on -axis is MHT CET 2021 (20 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

∫ du − ∫ = ∫ 2dx

∴ u − logu = 2x + c

∴ x + y − log(x + y) = 2x + c ⇒ y = x + log(x + y) + c

du

u

Y

(x2 − y2) − 2xy = 0
dy

dx

(x2 + y2) − 2xy = 0
dy

dx

(x2 + y2) + 2xy = 0
dy

dx

(x2 + y2) + 2xy = 0
dy

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

Question214
A differential equation for the temperature '  ' of a hot body as a function of time, when
it is placed in a both which is held at a constant temperature of , is given by (where

 is a constant of proportionality) MHT CET 2021 (20 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

T
32∘F

k

= kT − 32dT
dt

= kT + 32dT
dt

= k(T − 32)dT
dt

= 32kTdT
dt
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Answer: C

Solution:

The temperature  of the body will decrease with time. The body is kept in a
bath of temperature .

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

Question215

The general solution of the differential equation  is MHT CET
2021 (20 Sep Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

T

32∘F

∴ α − (T − 32)

⇒ = −k(T − 32)

dT

dt
dT

dt

x + y = sec(x2 + y2)dy

dx

sin(x2 + y2) = 2x + c

sin(x2 + y2) + 2x = c

sin(x2 + y2) + x = c

cos(x2 + y2) = 2x + c

 We have, x + y = sec(x2 + y2)

 Put x2 + y2 = u ⇒ 2x + 2y =

∴ x + y =

∴ = secu

∴ ∫ = ∫ 2dx

∴ sinu = 2x + c

⇒ sin(x2 + y2) = 2x + c

dy

dx
dy

dx

du

dx
dy

dx

1

2

du

dx
1

2

du

dx
du

secu

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



Question216

The integrating factor of the differential equation  is MHT CET
2020 (20 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question217
The population of a village increases at a rate proportional to the population at that time.
In a period of 10 years the population grew from 20,000 to 40,000 , then the population
after another 20 years is MHT CET 2020 (20 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 80,000

Answer: B

Solution:

(x logx) + y = 4 logx
dy

dx

log(logx)

x

ex

logx

1, 20, 000

1, 60, 000

1, 00, 000
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-------------------------------------------------------------------------------------------------

Question218
Bismath has half life of 5 days. If sample originally has a mass of . then the mass
remaining after 30 days will be MHT CET 2020 (20 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

800mg

10mg.

10.5mg.

12mg.

12.5mg.
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-------------------------------------------------------------------------------------------------

Question219
The solution of the differential equation  is MHT CET
2020 (20 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

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

x ⋅ sin( )dy = [y ⋅ sin( ) − x] dxy

x

y

x

cos( ) = log |x| + cx
y

cos( ) = log |y| + c
y

x

cos( ) = log |x| + c
y

x

cos( ) = log |y| + c
x
y
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Question220

The order and the degree of the differential equation  are

respectively MHT CET 2020 (20 Oct Shift 2)

Options:

A. 2,3

B. 3,3

C. 2,2

D. 3,2

Answer: A

Solution:

We have  Raising both sides to power of 3 , we get

Hence order , degree 

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

Question221

The order and degree of the differential equation , where 
are respectively MHT CET 2020 (20 Oct Shift 1)

Options:

A. 

B. 

C. 2,1

D. 

Answer: A

Solution:

Given

[1 + ( )
3
] = 7( )dy

dx

7
3

d2y

dx2

[1 + ( )
3
] = 7( )dy

dx

7
3

d2y

dx2

[1 + ( )
3

]
7

= (7)3( )
3

dy

dx

d2y

dx2

= 2 = 3

y = px + √a2p2 + b2 p =
dy
 dx

1, 2

3, 1

1, 3
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On squaring both side we get

Thus order is 1 and degree is 2 .

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

Question222
The equation of the curve whose slope at any point is equal to  and which passes
through the point  is MHT CET 2020 (20 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

Question223

y = px + √a2p2 + b2

∴ y − px = √a2p2 + b2

y2 − 2pxy + p2x2 = a2p2 + b2

y2 − 2xy + ( )
2

x2 = a2( )
2

+ b2 … [p = ,  given ]
dy

dx

dy

dx

dy

dx

dy

dx

2xy
(0, 1)

⋅ log y = x2

log y = 1
x

= x1
y

log y = x
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The rate of increase of population of a country is proportional to the number present. If
the population doubles in 50 years, then the time taken by it to become four times of it
self is MHT CET 2020 (20 Oct Shift 1)

Options:

A. 300 years

B. 100 years

C. 200 years

D. 400 years

Answer: B

Solution:

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

Question224

The solution of the differential equation  is MHT CET 2020 (20 Oct
Shift 1)

sin−1( ) = x + y
dy

dx
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question225

The integrating factor of the differential equation y is MHT
CET 2020 (20 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

x = tan(x + y) ⋅ sec(x + y) + c

x = tan(x + y) − sec(x + y) + c

x = tan(x + y) + sec(x + y) + c

x = tanx ⋅ tan y + c

logy( ) + x − log y = 0dx
dy

log(log y)

log y

y

ey
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Solution:

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

Question226

The order and degree of the differential equation  arerespectively

MHT CET 2020 (19 Oct Shift 2)

Options:

A. 2,3

B. 3,2

C. 5,2

D. 2,5

Answer: A

Solution:

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

Question227

MHT CET 2020 (19 Oct Shift 2)

[1 + ] = 51

( )
2dy

dx

5
3

d2y

dx2
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Options:

A. 0

B. 2

C. 1

D. -1

Answer: A

Solution:

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

Question228

The integrating factor of the differential equation  is MHT CET 2020
(19 Oct Shift 2)

Options:

A. 

B. 

C. 

x + y logx = x2dy

dx

(logx)x

xlogx

(logx)2
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D. 

Answer: D

Solution:

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

Question229
If the population grows at the rate of  per year, then the time taken for thepopulation
to be doubled, is (Given  ) MHT CET 2020 (19 Oct Shift 2)

xlog(√x)

8%
log 2 = 0 ⋅ 6912
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Options:

A.  years

B.  years

C.  years

D.  years

Answer: C

Solution:

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

Question230

The general solution of the differential equation  is MHT
CET 2020 (19 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

6 ⋅ 8

10 ⋅ 27

8 ⋅ 64

4 ⋅ 3

(1 + y2) + (x − etan−1 y) = 0
dy

dx

x ⋅ etan−1 y = + c
(etan−1 x)

2

2

etan−1 y = (etan−1 x)
2

+ c

x ⋅ etan−1 y = + c
(etan−1y)

2

2

etan−1 y = (etan−1 y)
2

+ c
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Answer: C

Solution:

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

Question231
The rate of disintegration of a radio active element at time  is proportional to itsmass at
that time. Then the time during which the original mass of . willdisintegrate into
its mass of . is proportional to MHT CET 2020 (19 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

t
1 ⋅ 5gm

0.5gm

log 4

log 5

log 3

log 2
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-------------------------------------------------------------------------------------------------

Question232
The differential equation of the circles having their centres on the line  and
touching the  -axis is MHT CET 2020 (19 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

y = 8
X

(y − 8)2 [1 − ( )
2
] = 64

dy

dx

(y − 8)2 [1 + ( )
2
] = 64

dy

dx

(y − 8) [1 + ( )
2
] = 64

dy

dx

y2 (1 + ) = 64
dy

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

Question233
The integrating factor of differential equation  is
MHT CET 2020 (19 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

(1 + y + x2y) dx + (x + x3) dy = 0

1
x

x

logx

ex
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-------------------------------------------------------------------------------------------------

Question234
The bacteria increases at the rate proportional to the number of bacteria present. Ifthe
original number '  doubles in 4 hours then the number of bacteria in 12 hourswill be
MHT CET 2020 (19 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question235
If the radius of a circular blot of oil is increasing at the rate of , then the rateof
change of its area when its radius is  is MHT CET 2020 (19 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

N′

3 N

4 N

6 N

8 N

2 cm/min
3cms

10πcm2/min

12πcm2/min

14πcm2/min

16πcm2/min
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Solution:

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

Question236
A body is heated to  and placed in air at . After 1 hour its temperature is .
The additional time required for it to cool to  is MHT CET 2020 (19 Oct Shift 1)

Options:

A.  hours

B.  hours

C.  hours

D.  hours

Answer: C

Solution:

110∘C 10∘C 60∘C
30∘C

( + 1)log 2

log 5

( )log 5

log 2

( − 1)log 5

log 2

( )log 2

log 5
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-------------------------------------------------------------------------------------------------

Question237

The order and degree of the differential equation  are respectively

MHT CET 2020 (19 Oct Shift 1)

Options:

A. 3,2

B. 2,3

C. 2,2

D. 3,3

Answer: B

Solution:

√1 + = ( )1

( )
2

dy

dx

d2y

dx2

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

Question238

The integrating factor of the differential equation siny  is MHT
CET 2020 (16 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

Question239
The micro-organisms double themselves in 3 hours. Assuming that the quantity increases
at a rate proportional to it self, then the number of times it multiplies themselves in 18
years is MHT CET 2020 (16 Oct Shift 2)

( ) = cosy(1 − x cos y)
dy

 dx

e−x

e− cos y

e−y

esiny 
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Options:

A. 32

B. 64

C. 128

D. 40

Answer: B

Solution:

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

Question240
The rate at which the metal cools in moving air is proportional to the difference of
tempratures between the metal and air. If the air temperature is  and the metal
temperature drops from  to  in 10 minutes, then the time required to drop the
temperature upto  is MHT CET 2020 (16 Oct Shift 2)

Options:

A. 40min

B. 20min

C. 35min

D. 30min

Answer: A

Solution:

290 K
370 K 330 K

295 K
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-------------------------------------------------------------------------------------------------

Question241

The particular solution of the differential equation  at  and 
is MHT CET 2020 (16 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

y( ) = x logxdx
 dy x = e y = 1

exy = 2

x = ey

xy = 2

logx = 2y
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Solution:

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

Question242

The order and degree of the differential equation  are respectively.

MHT CET 2020 (16 Oct Shift 2)

Options:

A. 2,1

B. 2,3

C. 1,2

D. 3,2

Answer: B

Solution:

[1 + [ ]
3
] = 7

dy

dx

7
3

d2y

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

Question243
The differential equation obtained from the function  is MHT CET 2020
(16 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

y = a(x − a)2

8y2 = ( )
2
[x − ( )

2
]

2
dy

dx

1
4y

dy

dx

8y2 = ( )
2
[x + ( )

2
]

2
dy

dx

1
4y

dy

dx

2y2 = ( )
2
[x − ( )

2
]

2
dy

dx

1
4y

dy

dx

4y2 = ( )
2
[x − ( )

2
]

2
dy

dx

1
4y

dy

dx
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Solution:
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-------------------------------------------------------------------------------------------------

Question244
The bacteria increases at the rate proportional to the number of bacteria present. If the
original number 'N' doubles in 4 hours, then the number of bacteria in 12 hours will be
MHT CET 2020 (16 Oct Shift 1)

Options:

A. 4N

B. 3N

C. 8N

D. 6N

Answer: C

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

Question245
The differential equation of all lines perpendicular to the line  is MHT
CET 2020 (16 Oct Shift 1)

Options:

A. 3dy-2dx=0

B. 2dy-5dx=0

C. 2dy-3dx=0

D. 5dy-2dx=0

Answer: D

Solution:

5x + 2y + 7 = 0
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-------------------------------------------------------------------------------------------------

Question246
The rate of decay of certain substance is directly proportional to the amount present at
that instant. Initially, there are 27 gms of certain substance and 3 hours later it is found
that  are left, then the amount left after one more hour is MHT CET 2020 (16 Oct
Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

8gms

gms19
3

gmS20
3

gms17
3

gms16
3
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Question247
The intearrati the differential equation  MHT CET 2020
(16 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question248
Radium decomposes at a rate proportional to the amount present. If half the orignal
amount disappears in 1600 yrs, then the percentage loss in 100 years is  Given

 MHT CET 2020 (15 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

(1 + x2) dt = (tan−1 x − t) dx

−e
(tan−1 x)

2

2

−etan−1 x

e
(tan−1 x)

2

2

etan−1 x

(
log 2 = 0.6912&e−0⋅04320 = 0 ⋅ 9576)

3 ⋅ 24%

5 ⋅ 24%

2 ⋅ 24%

4 ⋅ 24%
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-------------------------------------------------------------------------------------------------

Question249

The solution of the differential equation  is(given that  when
 ) MHT CET 2020 (15 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

log( ) = 9x − 6y + 6
dy

dx
y = 1

x = 0

3e6y = 2e9x−6 + e6

3e6y = 2e9x+6 + e6

3e6y = 2e9x+6 − e6

3e6y = 2e9x−6 − e6
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-------------------------------------------------------------------------------------------------

Question250
The differential equation of the family of curves , where  and

 are arbitrary constants is MHT CET 2020 (15 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y = ex( A cosx + B sinx) A
B

+ 2( ) + 2y = 0
d2y

dx2

dy

dx

− 2( ) − 2y = 0
d2y

dx2

dy

dx

+ 2( ) − 2y = 0
d2y

dx2

dy

dx

− 2( ) + 2y = 0
d2y

dx2

dy

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

Question251
The growth of population is proportional to the number present. If the population of a
colony doubles is 50 years, then the population will become triple in _____ years MHT
CET 2020 (15 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

5( ) yrs
ℓ∘g2

ℓ og 3

50( ) yrs
log 3

ℓog2

5( ) yrs
log 3

log 2

50( ) yrs
log 2

ℓog3
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Solution:

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

Question252
The population  of a certain mouse species at time  satisfies the differential equation

 If , then the time at which the population becomes
zero is MHT CET 2020 (15 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

P(t) t

= 0 ⋅ 5P(t) − 450⋅
dP(t)

dt
P(0) = 850

( ) log 181
2

log 18

2 log 18

log 9
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-------------------------------------------------------------------------------------------------

Question253
The differential equation whose solution is  Where and  are
arbitrary constants) is MHT CET 2020 (15 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

y = c1 cosax +c2 sinax( c1 c2

− a2y = 0
d2y

dx2

+ a2y = 0
d2y

dx2

+ ay2 = 0
d2y

dx2

+ y2 = 0
d2y

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

Question254
The rate of decay of mass of a certain substance at time 't' is proportional to themass at
that instant. The time during which the original mass of  gm. will be left to . is
(K is constant of proportionality) MHT CET 2020 (15 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

m0 m1gm

K log( )m1

m0

( ) log( )1
 K

m1

m0

( ) log( )1
 K

m0

m1

K log( )m0

m1
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-------------------------------------------------------------------------------------------------

Question255

The particular solution of the differential equation , under the conditions
 and  is MHT CET 2020 (15 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

cos( ) = a
dy

dx

aϵR y(0) = 2

cos( ) = a
x−2
y−2

cos−1( ) = a
y−2
x

cos( ) = a
y−2
x

cos( ) = a
x−2
y+2
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-------------------------------------------------------------------------------------------------

Question256

The general solution of the differential equation  is
MHT CET 2020 (15 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

cos( ) = a ⇒ = cos−1 a

∫ dy = ∫ cos−1 adx

∴y = x cos−1 a + c. . . . (1)

 We have x = 0, y = 2
∴ 2 = 0 + c ⇒ c = 2

∴ y = x cos−1 a + 2

∴y − 2 = x cos−1 a ⇒ = cos−1 a ⇒ cos( ) = a

dy

dx

dy

dx

y − 2

x

y − 2

x

(1 − x2) + 2xy = x(1 − x2)dy

dx

1
2

y = √1 − x2 + c (1 − x2)

y = 2√1 − x2 + c

y = 2√1 − x2 + c (1 + x2)

y√1 − x2 = c (1 − x2)
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-------------------------------------------------------------------------------------------------

Question257
If the population grows at the rate  peryear, then the time taken for the populationto
become double is  (Given  ) MHT CET 2020 (14 Oct Shift 2)

Options:

A.  years

B.  years

C. 13.725 years

D.  years

Answer: D

Solution:

(1 − x2) + 2xy = x(1 − x2)

∴ + =

 I.F. =e
∫ dx

= e
− ∫ dx

= e− log(1−x2) = e
log( )

=

dy

dx

1
2

dy

dx

2xy

1 − x2

x

(1 − x2)
1
2

2x

1−x2
−2x

1−x2
1

1−x2
1

1 − x2

∴ ( ) = ∫ × dx

= ∫ dx = (− ) + c

y( ) = = √1 − x2 + c (1 − x2)

1

1 − x2

x

(1 − x2)
1
2

1

(1 − x2)

−1

2

−2x

(1 − x2)3/2

1

2

(1 − x2)
− 1

2

(− )1
2

1

1 − x2

1

√1 − x2 + c ⇒ y

5%
log 2 = 0.6912

13.8275

13.624

13.8240

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



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

Question258
 is the general solution of MHT CET 2020 (14 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Putting value of  in equation (1), we get

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

y = mx + 2
m

y( )
2

= x( ) + 2
dy

dx

dy

dx

y = x + 2
dy

dx

y( ) = x( )
2

+ 2
dy

dx

dy

dx

y( ) = x + 2
dy

dx

 Given y = mx + . . . . (1)

∴ = (m × 1) + 0 ⇒ m =

2
 m

dy
dx

dy
dx

m

y = x + ⇒ y = x( )
2

+ 2
dy

dx

2

( )dy

dx

dy

dx

dy

dx
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Question259
The rate of decay of mass of certain substance at time tis proportional to thett that
instant. The time during which the original mass of  gram will be leftht
is constant of proportionality MHT CET 2020 (14 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Let  be the initial mass of substance at time .

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

Question260

MHT CET 2020 (14 Oct Shift 2)

Options:

A. 

m0 m, gram is  (k

log( )1
k

m1

m0

k log( )m0

m1

k log( )m1

m0

log( )1
k

m0

m1

m t

∴ ∝ km ⇒ = −km ⇒ ∫ = ∫ −kdt

∴ log m = −kt + c. . . . (1)

 When t = 0,  m = m0 we get 

log m0 = 0 + c ⇒ c = log m0

 From (1), log( ) = −kt ⇒ t = log( )

dm
dt

dm
dt

dm
m

m
m0

−1
k

m
m0

 When m = m1, we get 

t = log( ) ⇒ t = log( )
−1

k

m1

m0

1

k

m0

m1

If = log( ),  then  =
x

x − y

a

x − y

dy

dx

2 + 1
y
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B. 

C. 

D. 

Answer: B

Solution:

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

Question261

The particular solution of the differential equation at 
is MHT CET 2020 (14 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

2y−x

y

2x−y

x

x−2y
y

(y + x ⋅ ) ⋅ sinxy = cosx
dy

dx
x = 0

sinx + cosxy = 1

cosx − sinxy = 1

sinx − cosxy = 1

cosx + sinxy = 1
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-------------------------------------------------------------------------------------------------

Question262

Solution of the differential equation  is MHT CET 2020 (14 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question263
If the population grows at the rate of  per year, then the time taken for thepopulation
to be doubled is  (given  ) MHT CET 2020 (14 Oct Shift 1)

Options:

A.  years

+ 2y = e−xdy

dx

yex = x + c

ye2x = x + c

yex = e2x + c

ye2x = ex + c

8%
log 2 = 0 ⋅ 6912

8.64
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B. 6.8 years

C.  years

D.  years

Answer: A

Solution:

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

Question264
 is the solution of the differential equation MHT CET 2020 (14 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Given Differentiating w.r.t. 

10.27

4 ⋅ 3

y = c2 + c
x

x4( )
2

+ x( ) − y = 0
dy

dx

dy

dx

x4( )
2

− x( ) − y = 0
dy

dx

dy

dx

x4( )
2

− x( ) + y = 0
dy

dx

dy

dx

x4( )
2

+ x( ) + y = 0
dy

dx

dy

dx

y = c2 + c
x x
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Substituting value of  in given equation, We get

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

Question265
Bacteria increases at the rate proportional to the number of bacteria present. If
theoriginal number N doubles in 4 hours, then the number of bacteria will be  in
MHT CET 2020 (14 Oct Shift 1)

Options:

A. 2 hours

B. 4 hours

C. 6 hours

D. 8 hours

Answer: D

Solution:

= 0 − = − ⇒ c = (−x2)( )dy

dx

c

x2

c

x2

dy

dx

c

y = [(−x2)( )]
2

+

= x4( )
2

− x

∴x4( )
2

− x − y = 0

dy

dx

(−x2)( )dy

dx

x

dy

dx

dy

dx

dy

dx

dy

dx

4 N
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-------------------------------------------------------------------------------------------------

Question266

The general solution of the differential equation  is MHT CET 2020 (14
Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: C

+ = 0
dy

dx

1

√1−x2

y2 + 2 sin−1 x = c

x + sin−1 y = c

y + sin−1 x = c

x2 + 2 sin2 y = c

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



Solution:

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

Question267
If the radius of a circle increases at the rate of , then the rate of increase ofits
area after 10 minutes is MHT CET 2020 (14 Oct Shift 1)

Options:

A. 

B. 

7 cm/sec

1, 84, 800 cm2/sec

1, 64, 800 cm2/sec
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C. 

D. 

Answer: A

Solution:

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

Question268
If the population grows at the rate of  per year, then the time taken for thepopulation
to become double is (Given  ) MHT CET 2020 (13 Oct Shift 2)

Options:

A.  years

B.  years

C.  years

D.  years

Answer: B

Solution:

1, 88, 400 cm2/sec

1, 68, 400 cm2/sec

= 7 cm/sec.

A = πε2

= 2πε − (1)

 Radius after 10 minutes ;ε = 70 cm × 60 cm

= 2 × × 70 × 7 × 60[Put in (1)... 

= 1, 84, 800 cm2/sec.

dε

dt

dA

dt

dε

dt

dA

dt

22

7

5%
log 2 = 0.6912

13.624

13 ⋅ 8240

13.725

13.8275
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-------------------------------------------------------------------------------------------------

Question269
The particular solution of the differential equation , when and

 is MHT CET 2020 (13 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

xdy + 2ydx = 0 x = 2
y = 1

xy2 = 4

x2y = 4

x2y = −4

xy2 = −4
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Question270
A metal has half life period of 10 days,  sample originally has a mass of ,then
the mass remaining after 50 days is MHT CET 2020 (13 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

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

Question271
The solution of  is MHT CET 2020 (13 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

A 1000mg

mg225
8

mg125
8

mg125
4

mg225
4

rdx + (x − r2) dr = 0

r2x = + cr3

3

rx = + cr2

2

x = + cr3

3

rx = + cr3

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

Question272
 is the general solution of the differential equation MHT CET 2020

(13 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

Question273
In a certain culture of bacteria, the rate of increase is proportional to the numberpresent.
It is found that the number doubles in 4 hours. Then the number of timesthe bacteria are
increased in 12 hours is MHT CET 2020 (13 Oct Shift 1)

Options:

A. 6

B. 8

C. 12

tan−1 x + tan−1 y = c

= −( )dy

dx

1+y2

1+x2

= ( )dy

dx

1+y2

1+x2

= −( )dy

dx

1+x2

1+y2

= ( )dy

dx

1+x2

1+y2
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D. 4

Answer: B

Solution:

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

Question274

The integrating factor of the differential equation  is MHT CET 2020
(13 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

+ y = x3 − 3
dy

dx

1
x

−y

y

x

−x
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Answer: C

Solution:

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

Question275
The general solution of the differential equation  tany is
MHT CET 2020 (13 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

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

Question276
Water at  cools in 15 minutes to  in a room temperature of . Then
thetemperature of water after 30 minutes is MHT CET 2020 (13 Oct Shift 1)

Options:

A. 

B. 

sec2 x dx + sec2 y tanxdy = 0

tanx tan y = c

secx tan y = c

secx sec y = c

tanx sec y = c

sec2 x tan ydx + sec2 y tanxdy = 0

∴sec2 x tan ydx = − sec2 y tanxdy

dx = − dy ⇒ ∫ dx = − ∫ dy

log(tanx) = − log(tan y) + log c

∴log(tanx tan y) = log c

tanx tan y = c

sec2 x

tanx

sec2 y

tan y

sec2 x

tanx

sec2 y

tan y

100∘C 75∘C 25∘C

( )
∘
C400

9

( )
∘

C526
9
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C. 

D. 

Answer: D

Solution:

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

Question277
The equation of the curve which passes through point  and has tangent withslope

 is MHT CET 2020 (13 Oct Shift 1)

Options:

A. 

B. 

( )
∘
C335

9

( )
∘
C175

3

(1, 0)

1 + + ( )
2y

x

y

x

tan−1( ) = log |x|x
y

tan−1( ) = log |y|x
y
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C. 

D. 

Answer: D

Solution:

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

Question278
The rate of growth of bacteria is proportional to the bacteria present. If it is foundthat
the number doubles in 3 hours, then the number of times the bacteria areincreased in 6
hours is MHT CET 2020 (12 Oct Shift 2)

Options:

A. 6 times the original

B. 4 times the original

C. 8 times the original

D. 5 times the original

Answer: B

Solution:

tan−1( ) = log |y|
y

x

tan−1( ) = log |x|
y

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

Question279
The differential equation whose solution is  is MHT CET 2020 (12 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

y = eax

y = x log y
dy

dx

= x logx
dy

dx

= y logx
dy

dx

x = y log y
dy

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

Question280
A body cools according to Newton's law from  to  in 20 minutes.
Thetemperature of the surrounding being  then the temperature of the body
afterone hour is MHT CET 2020 (12 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

100∘C 60∘C
20∘C

15∘C

30∘C

40∘C

20∘C
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-------------------------------------------------------------------------------------------------

Question281
The differential equation obtained by eliminating the arbitrary constants from
theequation  is MHT CET 2020 (12 Oct Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

y2 = (2x + c)5

( )
4

− 625y4 = 0
dy

dx

( )
5

− 3125y3 = 0
dy

dx

( )
3

− 125y3 = 0
dy

dx

xy = 5
dy

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

Question282
The differential equation of the family of lines having  - intercept '  ' and  - intercept '

 ' is MHT CET 2020 (12 Oct Shift 2)

Options:

A. 

B. 

C. 

x a y

b

= −1
d2y

dx2

= 10
d2y

dx2

= 1
d2y

dx2
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D. 

Answer: D

Solution:

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

Question283

Degree of the differential equation  is MHT CET 2020 (12 Oct Shift 1)

Options:

A. 2

B. 1

C. not defined

D. 3

Answer: C

Solution:

The degree of differential equation is the power of the highest ordered derivative when te: derivatives are made free from fractional or
negative indices if any.

So here degree is not defined.

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

Question284

The solution of differential equation  is MHT CET 2020 (12 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

= 0
d2y

dx2

e + ( )
3

= x
dy

dx
dy

dx

x2 = y2 + xy
dy

dx

+ log |x| = c
x
y

+ log |x| = c
y

x

− log |x| = c
x
y

− log |x| = c
y

x
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Answer: A

Solution:

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

Question285

The particular solution of the differential equation  when  and
 is MHT CET 2020 (12 Oct Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

sin2 y + x = cot ydx
dy

x = 0

y = 3π
4

x = 1 + cot y

xy = cot(x + y)

xy = cot(x − y)

y = 1 + cotx
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-------------------------------------------------------------------------------------------------

Question286
The rate of growth of bacteria is proportional to number present. If initially therewere
1000 bacteria and the number doubles in 1 hour then the number of bacteriaafter 
hours are (Given  ) MHT CET 2020 (12 Oct Shift 1)

Options:

A. 4646 approximately

B. 5056 approximately

C. 5656 approximately

D.  approximately

Answer: C

Solution:

2 1
2

√2 = 1.414

400√2
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-------------------------------------------------------------------------------------------------

Question287
The order of the differential equation of all circles whose radius is  is ________ MHT
CET 2019 (02 May Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

Let general equation of circle is

Its radius, 

4,

1

2

3

4

x2 + y2 + 2gx + 2fy + c = o

√g2 + f 2 − c = 4
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Then, 
Hence, we have 2 necessary arbitrary constants g and f. Then, order of
differential equation is 2.

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

Question288

The general solution of  is ________ MHT CET 2019 (02 May Shift
1)

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Given equation is

is Homogeneous equation, then
Put    and 
Then,

 (integrate both sides)

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

Question289
The general solution of the differential equation of all circles having centre at  is
________ MHT CET 2019 (02 May Shift 1)

Options:

A. 

B. 

c = g2 + f 2 − 16

x = y − x tan( )dy

dx

y

x

x2 sin( )= cx
y

x sin( )= cx
y

x sin( )= c
y

x

x2 sin( )= c
y

x

= − tan
dy

dx

y

x

y

x

y = vx = v + x
dy

dx
dv
dx

v + x = v − tanvdv
dx

⇒ = −dv
tanv

dx
x

ln sin v = – lnx + ln c
ln(x ⋅ sin )= ln c ⇒ xsin = c

y

x

y

x

A(−1, 2)

x2 + y2 + x − 2y + c = 0

x2 + y2 − 2x + 4y + c = 0
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C. 

D. 

Answer: D

Solution:

Equation of circle is 
Whose centre is 

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

Question290

The particular solution of the differential equation log  , when x =0, y = 1 is …..
MHT CET 2019 (Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

We have, differential equations,

Integrating on both sides, we get

 … (i)
On putting x = 0, y = 1 is Eq. (i), we get

Now, particular solution of the given differential is 

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

Question291
The solution of the differential equation  is …. MHT CET 2019 (Shift
2)

x2 + y2 − x + 2y + c = 0

x2 + y2 + 2x − 4y + c = 0

x2 + y2 + 2x − 4y + c = 0

(−1, 2)

( )= x
dy

dx

y = ex + 2

y = −ex

y = −ex + 2

y = ex

log( )= x ⇒ = ex
dy

dx

dy

dx

⇒ dy = exdx

∫ dy = ∫ exdx
⇒ y = ex + C

1 = e0 + C ⇒ C = 0
y = ex

ydx − xdy = xydx
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Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

We have differential equation 

On integrating both sides, we get

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

Question292
The solution of the differential equation , where k is constant, is ……
MHT CET 2019 (Shift 2)

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

We have differential equation
 where k is constant

Which is linear differential equation in form of

x2 = exy2

x = yex

xy = ex

x2y2 = logx

ydx − xdy = xydx

⇒ = dx
ydx−xdy

xy

⇒ d(log )= dxx
y

log( )= x ⇒ = exx
y

x
y

⇒ x = yex

= −k(θ − θ0)dθ
dt

θ = θ0 + ae−kt

θ = θ0 + aekt

θ = 2θ0 − aekt

θ = 2θ0 − ae−kt

= −k(θ − θ0),dθ
dt

⇒ + kθ = kθ0
dθ
dt

+ Py = Q
dy

dx

∴ IF =e ∫ kdt = ekt
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Therefore, required solution,

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

Question293
The order of the differential equation of all circles which lie in the first quadrant and
touch both the axes is… MHT CET 2019 (Shift 1)

Options:

A. Two

B. Three

C. One

D. Four

Answer: C

Solution:

Equation of the circle touching both axes is 
Here, number of arbitrary constant is one which is equal to the order of its
differential equation.

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

Question294

The solution of differential equation  is…. MHT CET 2019
(Shift 1)

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

(θ)(ekt)= ∫(ekt × kθ0)dt
⇒ θekt = ektθ0 + a
⇒ θ = θ0 + ae−kt

x2 + y2 − 2ax − 2ay + a2 = 0

(x2 + 1) +(y2 + 1)= 0
dy

dx

x + y = c

(x2 + 1)(y2 + 1)= c

x2 = y2 + c

tan−1x + tan−1y = c
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We have, differential equation

On the integrating both sides, we get

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

Question295
The order of the differential equation of all parabolas, whose latus rectum is  and axis
parallel to the  , is MHT CET 2018

Options:

A. One

B. Four

C. Three

D. Two

Answer: D

Solution:

Since general equation of such parabola  have two
arbitrary constants h and k

 order 

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

Question296

The general solution of differential equation  is MHT CET 2018

Options:

(x2 + 1) +(y2 + 1)= 0
dy

dx

⇒ = −dx
x2+1

dy

y2+1

∫ = −dx

x2+1

dy

y2+1

⇒ tan−1x = −tan−1y + C

⇒ tan−1x + tan−1y = C

4a
x − axis

(y − k)2 = 4a (x − h)

∴ = 2

= cos (x + y)
dy

dx
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A. 

B. 

C. 

D. 

Answer: B

Solution:

Let 

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

Question297

If  then  MHT CET 2018

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

tan( )= y + c
x+y

2

tan( )= x + c
x+y

2

cot( )= y + c
x+y

2

cot( )= x + c
x+y

2

x + y = v

1 + =
dy

dx
dv
dx

= − 1
dy

dx
dv
dx

∴ − 1 = cos vdv
dx

⇒ = 1 + cos vdv
dx

⇒ = 2cos2dv
dx

v
2

⇒ ∫ = 2 ∫ dxdv

cos2 v
2

⇒ ∫ sec2 ( ) dv = 2x + cv
2

⇒ 2 tan ( ) = 2x + cv
2

⇒ 2 tan( ) = 2x + c
x+y

2

⇒ tan( ) = x +
x+y

2
c
2

⇒ tan( ) = x + c
x+y

2

y = (tan−1 x)
2

(x2 + 1)
2

+ 2x(x2 + 1) =  
d2y

dx2

dy

dx

4

2

1

0
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-------------------------------------------------------------------------------------------------

Question298

The solution of the differential equation  is MHT CET 2017

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

 the given equation becomes

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

Question299
The differential equation of all parabolas whose axis is  is MHT CET 2017

y = (tan−1x)
2

=
dy

dx

2tan−1(x)

(1+x2)

(1 + x2) = 2tan−1 (x)
dy

dx

(1 + x2) + (2x) =
d2y

dx2

dy

dx
2

1+x2

(1 + x2)
2

+ 2x (x2 + 1) = 2
d2y

dx2

dy

dx

= tan( )+
dy

dx

y

x

y

x

cos( )= cx
y

x

sin( )= cx
y

x

cos( )= cy
y

x

sin( )= cy
y

x

= tan( )+( )dy

dx

y

x

y

x

= v
y

x
y = vx

= v + x
dy

dx
dv
dx

∴     

v + x = tan  v + vdv
dx

dv =  dx1
tan v

1
x

∫ cot v dv = ∫ dx1
x

log |sin v|= logx + log c
= log (xc)
sin v = xc
sin( )= xc

y

x

y − axis
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Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Axis =  axis
Vertex is (0, k)
Equation of parabola is

Differentiate w.r.t x,

Differentiate w.r.t x,

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

Question300
The particular solution of the differential equation , when 
is MHT CET 2017

Options:

A. 

B. 

x − = 0
d2y

dx2

dy

dx

x + = 0
d2y

dx2

dy

dx

  − y = 0
d2y

dx2

  − = 0
d2y

dx2

dy

dx

y

(x − 0)
2

= 4a(y − k)
x2 = 4ay − 4ak

2x = 4a
dy

dx

⇒x = 2a
dy

dx

∴      =1
2a

1
x

dy

dx

( ⋅ )= ( )d

dx
1
x

dy

dx

d

dx
1

2a

⇒ ⋅ + (− )= 01
x

d2y

dx2

dy

dx
1
x2

⇒∴    x − = 0
d2y

dx2

dy

dx

xdy + 2ydx = 0 x = 2,  y = 1

xy = 4

x2y = 4
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C. 

D. 

Answer: B

Solution:

On integrating

When 
 Particular solution is 

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

Question301
The differential equation of the family of circles touching y-axis at the origin is MHT
CET 2016

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

As required circle touches y - axis at the origin.
 Let Center of the circle is  and radius is a

 Equation of circle will be,

 .... (i)
By differentiating above equation w.r.t x, we get

xy2 = 4

x2y2 = 4

xdy + 2ydx = 0

⇒    + = 0
dy

y
2dx
x

∫ + 2 ∫ = C1
dy

y
dx
x

log y + 2 logx  = logC
∴ x2y = C

x = 2,  y = 1,  C = 4

∴     x2y = 4

(x2 + y2) − 2xy = 0 
dy

dx

x2 − y2 + 2xy = 0
dy

dx

(x2 − y2) − 2xy = 0
dy

dx

(x2 + y2) + 2xy = 0
dy

dx

∴    d(a, 0)

∴  

(x − a)2 + (y − 0)2 = a2

⇒  x2 − 2ax + a2 + y2 = a2

⇒  x2 + y2 − 2ax = 0

2x + 2y − 2a = 0
dy

dx
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 .... (ii)
From (i) and (ii),

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

Question302

If  then  ________ MHT CET 2016

Options:

A. 

B. 

C. 

D. 

Answer: C

Solution:

Given, 

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

Question303

The degree and order of the differential equation  respectively

are MHT CET 2016

Options:

A.  and 

B.  and 

∴  2a = 2x + 2y
dy

dx

x2+ y2 −(2x + 2y )x = 0
dy

dx

⇒  x2 + y2 − 2x2 − 2xy = 0
dy

dx

⇒ x2 − y2 + 2xy = 0
dy

dx

y = emsin−1 x  and (1 − x2)( )
2

= Ay2,
dy

dx
A =

m

–m

m2

−m2

y = emsin−1  x

⇒   = emsin−1  x ⋅ m ⋅
dy

dx
1

√1−x2

⇒  ( )
2

=
dy

dx

m2y2

1−x2

∴   (1 − x2)( )
2

= m2y2dy

dx

∴   A = m2

[1 + ( )
3
] = 7( )dy

dx

7
3

d2y

dx2

3 7

3 2
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C.  and 

D.  and 

Answer: D

Solution:

The given differential equation can be written as

 order = 2, degree = 3

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

Question304

Options:

A. 

B. 

C. 

D. 

Answer: A

Solution:

Integrating on both side

 ...... (i)
As  

Putting  in equation (i) we get

7 3

2 3

[1 + ( )
3
]

7

= 73( )
3

dy

dx

d2y

dx2

⇒

y = ex logx

ey = x  logx

xy = e logx

y logx = ex

y(1 + logx) − x log  x = 0dx
dy

⇒   ( )dx =
1+log  x

x log  x

dy

y

  ∫  ( )dx = ∫1+log  x

x log  x
dy

y

log  (x log  x)= log  y + log  C
⇒   log  (x log  x)= log  (y.  c)

∴    x  log  x = y. c

x = e, y = e2

∴   e = e2 . c
∴   c = 1

e

c = 1
e
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-------------------------------------------------------------------------------------------------

Question305

If  is the integration factor of the linear differential equation  then  is
MHT CET 2016

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

Given.
I.F of 

By anti - differentiation method, we will get

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

Question306
The differential equation of all circles which pass through the origin and whose centres
lie on  -axis is MHT CET 2011

Options:

A. 

B. 

C. 

D. 

x  log  x =
y

e
⇒   y = ex log  x

sinx + Py = Q,
dy

dx
P

log sinx

cosx

tanx

cotx

+ py = Q is sin  x
dy

dx

∴   e∫ p dx = sinx
⇒    ∫ P dx = ln(sinx)

P = [ln(sinx)]d
dx

= . cosx1
sinx

P = cotx

y

(x2 − y2) − 2xy = 0
dy

dx

(x2 − y2) + 2xy = 0
dy

dx

(x2 − y2) − xy = 0
dy

dx

(x2 − y2) + xy = 0
dy

dx
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Answer: A

Solution:

Equation of a circle is

Form Eqs. (i) and (ii)

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

Question307

If  and  are order and degree of the equation ,

then MHT CET 2011

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

The given differential equation can be rewritten as

and  degree 

x2 + (y − a)2 = a2

2x + 2y − 2a = 0
dy

dx

dy

dx

=

⇒ (x2 − y2) − 2xy = 0

dy

dx

2xy

x2 − y2

dy

dx

m n ( )
5

+ 4 ⋅ + ( ) = x2 − 1
d2y

dx2

( )
3

d2y

dx2

( )d3y

dx3

d3y

dx3

m = 3,n = 3

m = 3,n = 2

m = 3,n = 5

m = 3,n = 1

( )
5

⋅ + 4( )
3

+ ( )
2

= (x2 − 1) ⇒  order (m) = 3

d2y

dx2

d3y

dx3

d2y

dx2

d3y

dx3

d3y

dx3

(n) = 2
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-------------------------------------------------------------------------------------------------

Question308

The integrating factor of the differential equation  is given by
MHT CET 2011

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question309
The differential equation whose solution is  is a constant , is
MHT CET 2011

Options:

A. 

B. 

C. 

D. None of the above

(x logx) + y = 2 logx
dy

dx

ex

logx

log(logx)

x

(x − h)2 + (y − k)2 = a2(a )

[1 + ( )
2

]
3

= a2dy

dx

d2y

dx2

[1 + ( )
2

]
3

= a2( )
2dy

dx

d2y

dx2

[1 + ( )]
3

= a2( )
2dy

dx

d2y

dx2
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Answer: B

Solution:

Given, ...(i)

Again differentiating

Putting in Eq. (ii), we get

Putting in Eq. (i), we get

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

Question310

(x − h)2 + (y − k)2 = a2

⇒ 2(x − h) + 2(y − k) = 0

⇒ (x − h) + (y − k) = 0

dy

dx

dy

dx

(y − k) = −
1 + ( )

2
dy

dx

d2y/dx2

x − h = −(y − k)

=

dy

dx

[1+( )
2
]dy

dx

dy

dx

d2y

dx2

⇒ [1 + ( )
2
]

2

[( )
2

+ 1] = a2( )
2

+ = a2

⇒ [1 + ( )
2
]

3

= a2( )
2

[1+( )
2
]

2

( )
2dy

dx

dy

dx

( )
2

d2y

dx2

dy

dx

dy

dx

d2y

dx2

[1+( )
2
]

2
dy

dx

( )
2

d2y

dx2

dy

dx

d2y

dx2
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The differential equation of family of circles whose centre lies on  -axis, is MHT CET
2010

Options:

A. 

B. 

C. 

D. 

Answer: D

Solution:

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

Question311

The solution of the differential equation  is MHT CET 2010

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

x

+ ( )
2

+ 1 = 0
d2y

dx2

dy

dx

y + ( )
2

− 1 = 0
d2y

dx2

dy

dx

y − ( )
2

− 1 = 0
d2y

dx2

dy

dx

y + ( )
2

+ 1 = 0
d2y

dx2

dy

dx

y(1 + logx) − x logx = 0dx

dy

x logx = y + c

x logx = yc

y(1 + logx) = c

logx − y = c
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Given differential equation is

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

Question312
The order of the differential equation whose solution is , is
MHT CET 2010

Options:

A. 1

B. 2

C. 3

D. 4

Answer: D

Solution:

Since, this equation has 4 arbitrary constants  therefore, order of this
differential equation is 

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

Question313

General solution of the differential equation  is given by MHT CET 2009

Options:

A. 

B. 

C. 

D. 

y(1 + logx) − x logx = 0
dx

dy

⇒ ∫ dx = ∫

⇒ ∫ dx + ∫ dx = ∫ dy

⇒ log(logx) + logx = log y + log c

⇒ x logx = yc

1+logx

x logx
dy

y

1
x logx

1
x

1
y

aex + be2x + ce3x + d = 0

a, b, c, d

4.

=
dy

dx

x+y+1
x+y−1

x + y = log |x + y| + c

x − y = log |x + y| + c

y = x + log |x + y| + c

y = x log |x + y| + c
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Answer: C

Solution:

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

Question314

The order and degree of the differential equation  are respectively

MHT CET 2009

Options:

A. 2,3

B. 3,2

C. 2,4

D. 2,2

Answer: A

Solution:

= 3√1 − ( )
4

d2y

dx2

dy

dx
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Given differential equation is

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

Question315
Form the differential equation of all family of lines  by eliminating the
arbitrary constant '  ' is MHT CET 2009

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

= 3√1 − ( )
4

⇒( )
3

= 1 − ( )
4

∴  Order  = 2,  degree  = 3

d2y

dx2

dy

dx

d2y

dx2

dy

dx

y = mx + 4
m

m′

= 0
d2y

dx2

x( )
2

− y + 4 = 0
dy

dx

dy

dx

x( )
2

+ y + 4 = 0
dy

dx

dy

dx

= 0
dy

dx
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Question316

If , then  is equalto MHT CET 2009

Options:

A. 

B. 

C. 

D. 

Answer: B

Solution:

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

Question317

The solution of the differential equation  is MHT CET 2008

Options:

A. 

B. 

C. 

D. None of the above

Answer: C

Solution:

xy = tan−1(xy) + cot−1(xy)
dy

dx

y

x

−
y

x

x
y

− x
y

=
dy

dx

x−y+3

2(x−y)+5

2(x − y) + log(x − y) = x + c

2(x − y) − log(x − y + 2) = x + c

2(x − y) + log(x − y + 2) = x + c
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-------------------------------------------------------------------------------------------------

Question318
The solution of the differential equation  is MHT CET
2008

Options:

A. 

B. 

C. 

D. None of these

Answer: A

Solution:

Homogeneous equation can be written in the form ofPut

(3xy + y2) dx + (x2 + xy) dy = 0

x2 (2xy + y2) = c2

x2 (2xy − y2) = c2

x2 (y2 − 2xy) = c2
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On integrating, we get

Hence, required solution is 

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

Question319

The order and degree of the differential equation  are MHT CET
2008

Options:

A. 1 and 

B. 2 and 1

C. 1 and 1

D. 1 and 2

Answer: D

Solution:

= −

y =vx and  = v + x ,  we get 

dy

dx

3xy + y2

x2 + xy

dy

dx

dv

dx

v + x = −
dv

dx

3x2v + x2v2

x2 + x2v

⇒ x =
dv

dx

−2v(v + 2)

v + 1

⇒ dx = − dv

⇒ − = − [ + ] dv

1
x

(v+1)

2v(v+2)

2
x

1
2(v+2)

1
2v

− 2 loge x = log(v + 2) + log v − log c

⇒v(v + 2)x4 = c2

⇒ ( + 2)x4 = c2 (∵ v = )

1

2

1

2

y

x

y

x

y

x

(y2 + 2xy)x2 = c2

√ − 4 − 7x = 0
dy

dx

dy

dx

1/2
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-------------------------------------------------------------------------------------------------

Question320
The order of the differential equation whose solution is , is
MHT CET 2007

Options:

A. 3

B. 1

C. 2

D. 4

Answer: A

Solution:

In given equation their are three parameters, so its differential equation is third
order differential equation.

y = a cosx + b sinx + ce−x
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-------------------------------------------------------------------------------------------------

Question321
The differential equation of all parabolas with axis parallel to the axis of  is MHT CET
2007

Options:

A. 

B. 

C. 

D. None of these

Answer: D

Solution:

y

y2 = 2y1 + x

y3 = 2y1

y3
2 = y1
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