
MATHS

BOOKS - SHRI BALAJI MATHS (ENGLISH)

DIFFERENTIAL EQUATIONS

Exercise Single Choice Problems

1.  then  is:

A. -2

B. -1

C. -3

D. -4

Answer: A

W h Vid S l i

( ) = − sinx and f( ) = − 1,
dy

dx

1 + cos x

y

π

2
f(0)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_jWai2agnPIPa


Watch Video Solution

2. If  , then show that 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = {tan− 1( ) }
2

√a2 − b2

a − b

a + b

tanx

2

=
d2y

dx
2

b sinx

(a + b cos x)
2

− 9 + 23 + 15y = 0
d3y

dx
3

d2y

dx
2

dy

dx

− 9 − 23 + 15y = 0
d3y

dx
3

d2y

dx
2

dy

dx

+ 9 − 23 + 15y = 0
d3y

dx
3

d2y

dx
2

dy

dx

+ 9 + 23 − 15y = 0
d3y

dx
3

d2y

dx
2

dy

dx

3. If  and it follows the relation  then 

is equal to

A. 4

y = y(x) exy
2

+ y cos(x2) = 5 y' (0)

https://dl.doubtnut.com/l/_jWai2agnPIPa
https://dl.doubtnut.com/l/_uou5zqe6u7lH
https://dl.doubtnut.com/l/_0aZKxjyGR4lf


B. 

C. 

D. 

Answer: B

Watch Video Solution

−16

−4

16

4. If  and y(1)=1 and , then 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(x2 + y2)dy = xydx y(xo) = e xo =

√3e

√e2 −
1

2

√ e2 − 1
2

√e2 +
1

2

https://dl.doubtnut.com/l/_0aZKxjyGR4lf
https://dl.doubtnut.com/l/_8b5OwNQuQISv
https://dl.doubtnut.com/l/_3gOrFtBwU68h


5. The di�erential equation  determines a family of

circles with

A. Variable radil and �xed centre at 

B. Variable radii and �xed centre at 

C. Fixed radius 1 and variable centres along y-axis

D. Fixed radius 1 and variable centres along x-axis

Answer: C

Watch Video Solution

=
dy

dx

√1 − y2

y

(0, 1)

(0, − 1)

6. Interval contained in the domain of de�nition of non-zero solution of

the di�erential equation  is:

A. 

B. 

C. 

(x − 3)
2
y' + y = 0

R − {3}

( , )
π

2

3π

2

( , )
π

8

5π

4

https://dl.doubtnut.com/l/_3gOrFtBwU68h
https://dl.doubtnut.com/l/_6HJAWkRKSCqB


D. 

Answer: A

Watch Video Solution

( − π, π)

7. A function  satis�es 

. If ,

then f(x) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

y = f(x)

(x + 1)f ′ (x) − 2(x2 + x)f(x) = , Aax > − 1
ex

2

x + 1
f(0) = 5

( ). ex
23x + 5

x + 1

( ). ex
26x + 5

x + 1

( ). ex
26x + 5

(x + 1)
2

( ). ex
25x + 6x

x + 1

https://dl.doubtnut.com/l/_6HJAWkRKSCqB
https://dl.doubtnut.com/l/_v6c30fqIARtM
https://dl.doubtnut.com/l/_bga5TaIkTydo


8. The solution of the di�erential equation 

, given , is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2x2y = tan(x2y2) − 2xy2dy

dx
y(1) = √

π

2

sin(x2y2) − 1 = 0

cos( + x2y2) + x = 0
π

2

sin(x2y2) = ex− 1

sin(x2y2) = e ( x− 1 )

9. If  be solution of di�erential equation 

 then  is:

A. 0

B. 1

C. 

y = e (α+ 1 ) x

− 4 + 4y = 0,
d2y

dx2

dy

dx
α

−1

https://dl.doubtnut.com/l/_bga5TaIkTydo
https://dl.doubtnut.com/l/_fB9pZVE8KuVL


D. 2

Answer: B

Watch Video Solution

10. The order and degree of the di�erential equation

 are  then the value of 

is:

A. 3

B. 4

C. 2

D. 5

Answer: D

Watch Video Solution

( )
1 / 3

− 4 − 7x = 0
dy

dx

d2y

dx2
α and β, (α + β)

https://dl.doubtnut.com/l/_fB9pZVE8KuVL
https://dl.doubtnut.com/l/_rdEalvCDliPx
https://dl.doubtnut.com/l/_fPraXJ458O9f


11. General solution of di�erential equation of

 is:  

(c being arbitary constant.)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

f(x) = f 2(x) + yf(x) + f' (x)y
dy

dx

y = f(x) + cex

y = − f(x) + cex

y = − f(x) + cexf(x)

y = cf(x) + ex

12. The order and degree respectively of the di�erential equation of all

tangent lines to parabola  is:

A. 

B. 

x2 = 2y

1, 2

2, 1

https://dl.doubtnut.com/l/_fPraXJ458O9f
https://dl.doubtnut.com/l/_SRDnCmL4K1E1


C. 

D. 

Answer: A

Watch Video Solution

1, 1

1, 3

13. The general solution of the di�erential equation

 is:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+ x(x + y) = x(x + y)3 − 1
dy

dx

ln
∣
∣∣
∣

∣
∣ ∣
∣

= x2 + C
(x + y + 1)(x + y − 1)

(x + y)4

ln
∣
∣∣
∣

∣
∣ ∣
∣

= x2 + C
(x + y + 1)(x + y − 1)

(x + y)
2

2 ln
∣
∣ ∣
∣

∣
∣ ∣
∣

= x2 + C
(x + y + 1)(x + y − 1)

(x + y)2

ln
∣
∣∣
∣

∣
∣ ∣
∣

= x + C
(x + y + 1)(x + y − 1)

(x + y)
2

https://dl.doubtnut.com/l/_SRDnCmL4K1E1
https://dl.doubtnut.com/l/_USv36w7otUqd
https://dl.doubtnut.com/l/_aRkHRgfB6hFl


14. The general solution of  is:

A. A) 

B. B) 

C. C) 

D. D) 

Answer: A

Watch Video Solution

= 2y tanx + tan2 x
dy

dx

y cos2 x = + + C
x

2
sin 2x

4

y sec2 x = − + C
x

2
sin 2x

4

y cos2 x = − + C
x

2
cos 2x

4

y cos2 x = − + C
x

2
sin 2x

4

15. The solution of di�erential equation  and 

 :

A. is a periodic function

B. approaches to zero as 

C. has an asymptote parallel to x-axis

D. has an asymptote parallel to y-axis

= , y(0) = 3
d2y

dx2

dy

dx

y' (0) = 2

x → − ∞

https://dl.doubtnut.com/l/_aRkHRgfB6hFl
https://dl.doubtnut.com/l/_u4ErRCepAPYq


Answer: C

Watch Video Solution

16. The solution of the di�erential equation 

under the conditions y(0)=1 and y '(0) =3,` is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(x2 + 1) = 2x
d2y

dx
2

dy

dx

y = x2 + 3x + 1

y = x3 + 3x + 1

y − x4 + 3x + 1

y = 3 tan− 1 x + x2 + 1

17. The di�erential equation of the family of curves  (where c

is an arbitrary constant.) is:

cy2 = 2x + c

https://dl.doubtnut.com/l/_u4ErRCepAPYq
https://dl.doubtnut.com/l/_SwZMQPIKl9Ep
https://dl.doubtnut.com/l/_ainl302q7gqv


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= 1
xdy

dx

( ) = + 1
dy

dx

2xly

dx

y2 = 2xy + 1
dy

dx

y2 = + 1
2ydy

dx

18. The solution of the equation  y is:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ tany = tany sin
dy

dx

1

x

1

x2

2y = siny(1 − 2cx2)

2x = cot y(1 + 2cx2)

2x = siny(1 + 2cx2)

2x siny = 1 − 2cx2

https://dl.doubtnut.com/l/_ainl302q7gqv
https://dl.doubtnut.com/l/_hQaKgQlVC93E


19. Solution of the di�erential equation  is :

A. A) 

B. B) 

C. C) 

D. D) 

Answer: D

Watch Video Solution

xdy − √x2 + y2dx = 0

y − √x2 + y2 = cx2

y + √x2 + y2 = cx

x − √x2 + y2 = cx2

y + √x2 + y2 = cx2

20. Let  be di�erentiable on the interval  such that 

and  for each . Then 

A. 

B. 

C. 

f(x) (0, ∞) f(1) = 1

lim
t→x

= 1
t2f(x) − x2f(t)

t − x
x > 0 f(x) =

+
1

4x

3x2

4

+
3

4x

x2

4

x2 +
2

3

1

3x

https://dl.doubtnut.com/l/_hQaKgQlVC93E
https://dl.doubtnut.com/l/_xCtJYgyjPWI5
https://dl.doubtnut.com/l/_1SOsYb6kRqUj


D. 

Answer: C

Watch Video Solution

+
1

4x3

3x

4

21. The population p(t) at time t of a certain mouse species satis�es the

di�erential equation  If  , then the

time at which the population becomes zero is ...............................................................

(1) 2 ln 18 (2) ln 9 (3)  In 18 (4) ln 18

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

d = 0. 5p(t) − 450
p(t)

dt
p(0) = 850

1

2

ln 18
1

2

ln 18

2 ln 18

ln 9

https://dl.doubtnut.com/l/_1SOsYb6kRqUj
https://dl.doubtnut.com/l/_ZX5gAK1nFyhV


22. The solution of the di�erential equation

 is: (where C is arbitary

constant)

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sin 2y + 2 tanx cos2 y = 2 secx cos3 y
dy

dx

cos y secx = tanx + C

secy cos x = tanx + C

secy secx = tanx + C

tany secx = secx + C

23. The solution of the di�erential equation , is

A. 

B. 

C. 

= (4x + y + 1)
2dy

dx

4x + y + 1 = 2 tan(2x + y + C)

4x + y + 1 = 2 tan(x + 2y + C)

4x + y + 1 = 2 tan(2y + c)

https://dl.doubtnut.com/l/_3K99G9IFAiSN
https://dl.doubtnut.com/l/_mTh4SIY59nPm


D. 

Answer: D

Watch Video Solution

4x + y + 1 = 2 tan(2x + c)

24. If a curve is such that line joining origin to any point  on the

curve and the line parallel to y-axis through P are equally inclined to

tangent to curve at P, then the di�erential equation of the curve is:

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

P (x, y)

x( )
2

− 2y = x
dy

dx

dy

dx

x( )
2

+ 2y = x
dy

dx

dy

dx

y( )
2

− 2x = x
dy

dx

dy

dx

y( )
2

− 2y = x
dy

dx

dy

dx

https://dl.doubtnut.com/l/_mTh4SIY59nPm
https://dl.doubtnut.com/l/_9Yl2mV4OkZIL
https://dl.doubtnut.com/l/_T8kq9NKABm6w


25. If  satisfy the di�erential equation 

 then value of  equals:

A. 7

B. 5

C. 9

D. 27

Answer: A

Watch Video Solution

y = f(x)

+ = x2, f(1) = 1,
dy

dx

y

x
f(3)

26. Let  then the possible

value of  equals :

A. 9

B. 4

C. 3

y = f(x) and = , f(1) = 1
x

y

dy

dx

3x2 − y

2y − x2

f(3)
1

3

https://dl.doubtnut.com/l/_T8kq9NKABm6w
https://dl.doubtnut.com/l/_9VM1drrXym4o


Exercise One Or More Than One Answer Is Are Correct

D. 2

Answer: C

Watch Video Solution

1. Let y=f(x) be a real valued function satisfying , f(1)=1

then f(3) equal

A. 8

B. 7

C. 5

D. 2

Answer: C

Watch Video Solution

x = x2 + y − 2
dy

dx

https://dl.doubtnut.com/l/_9VM1drrXym4o
https://dl.doubtnut.com/l/_ufKv0HCUYhA3


2. about to only mathematics

A. 

B. 

C. 

D. None of these

Answer: A::B

Watch Video Solution

xy = sinx + c cos x

xy secx = tanx + c

xy + sinx + c cos x = 0

3. If a function satis�es

, then

A. f (x) must be polynomial function

B. 

(x − y)f(x + y) − (x + y)f(x − y) = 2(x2y − y3) ∀x, y ∈ R and f(1) =

f(3) = 12

https://dl.doubtnut.com/l/_ufKv0HCUYhA3
https://dl.doubtnut.com/l/_sWR1bVxMeFlJ
https://dl.doubtnut.com/l/_DeZKEInBaMrh


C. 

D. 

Answer: A::B::C

Watch Video Solution

f(0) = 0

f(3) = 13

4. A function y=f (x) satis�es the di�erential equation

 with initial condition 

. The value of  is equal to (A)  (B)  (C)  (D) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

f(x)sin 2x − cos x + (1 + sin2 x)f' (x) = 0

y(0) = 0 f( )
π

6

1

5

3

5
4
5

2

5

1

5

3

5

4
5

2

5

https://dl.doubtnut.com/l/_DeZKEInBaMrh
https://dl.doubtnut.com/l/_YWRpsfzt75lW


5. Solution of the di�erential equation

 is/are:

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

(2 + 2x2
√y)ydx + (x2

√y + 2)xdy = 0

xy(x2
√y + 5) = c

xy(x2
√y + 3) = c

xy(y2
√x + 3) = c

xy(y2
√x + 5) = c

6. If y (x) satis�es the di�erential equation

 then which of the following

stattement (s) is/are correct ?

A. 

= sin 2x + 3y cot x and y( ) = 2
dy

dx

π

2

y( ) = 0
π

6

https://dl.doubtnut.com/l/_YWRpsfzt75lW
https://dl.doubtnut.com/l/_LCXuqoE14mSv
https://dl.doubtnut.com/l/_NeV1bH8KPHrO


Exercise Comprehension Type Problem

B. 

C.  increases in the interval

D. 

Answer: A::C

Watch Video Solution

y' ( ) =
π

3

9 − 3√2

2

y(x)

∫
π / 2

−π / 2
y(x)dx = x

1. A di�erentiable function y = g(x) satis�es

 for all  then y=g(x) satis�es the

di�erential equation

A. 

B. 

C. 

D. 

∫
x

0

(x − t + 1)g(t)dt = x4 + x2 x ≥ 0

− y = 12x2 + 2
dy

dx

+ 2y = 12x2 + 2
dy

dx

+ y = 12x2 + 2
dy

dx

+ y = 12x + 2
dy

dx

https://dl.doubtnut.com/l/_NeV1bH8KPHrO
https://dl.doubtnut.com/l/_XYu52AeDb5Lj


Answer: C

Watch Video Solution

2. A di�erentiable function  satis�es 

y =g (x)` satis�es the

di�erential equation :

A. 0

B. 1

C. 

D. Data insu�cient

Answer: A

Watch Video Solution

y = g(x)

∫
x

0
(x − t + 1)g(t)dt = x4 + x2, ∀x ≥ 0.

e2

https://dl.doubtnut.com/l/_XYu52AeDb5Lj
https://dl.doubtnut.com/l/_IFrnZpwGzbyL


3. Suppose f and g are di�erentiabel functions such that

 is

positive  Also 

The graph of  is symmetric with respect to line:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

xg(f(x))f' (g(x))g' (x) = f(g(x))g' (f(x))f' (x) ∀x ∈ R and f

∀n ∈ R.

∫
x

0
f(g(t))dt = (1 − e− 2x) ∀x ∈ R, g(f(0)) = 1 and h(x) = ∀

1

2

g(f(x))

f(g(x))

y = h(x)

x = − 1

x = 0

x = 1

x = 2

4. Let  and  be di�erentiable functions such that: 

 Also, 

 and  

f g

xg(f(x))f' (g(x))g' (x) = f(g(x))g' (f(x))f' (x) ∀x ∈ R

f(x) > 0 g(x) > 0 ∀x ∈ R ∫
x

0

f(g(t))dt = 1 − , ∀x ∈ R
e− 2x

2

https://dl.doubtnut.com/l/_AHZbafYHI10S
https://dl.doubtnut.com/l/_8cLBFymYx2WW


and  Now answer the question:

 (A)  (B)  (C)  (D) 

A. 1

B. 2

C. 3

D. 4

Answer: B

Watch Video Solution

g(f(0)) = 1, h(x) = ∀x ∈ R
g(f(x))

f(g(x))

f(g(0)) + g(f(0)) = 1 2 3 4

5. Suppose f and g are di�erentiabel functions such that

 is

positive  Also 

The graph of  is symmetric with respect to line:

A. 1

xg(f(x))f' (g(x))g' (x) = f(g(x))g' (f(x))f' (x) ∀x ∈ R and f

∀n ∈ R.

∫
x

0
f(g(t))dt = (1 − e− 2x) ∀x ∈ R, g(f(0)) = 1 and h(x) = ∀

1
2

g(f(x))

f(g(x))

y = h(x)

https://dl.doubtnut.com/l/_8cLBFymYx2WW
https://dl.doubtnut.com/l/_WGPLdQRUZ6ic


B. 

C. e

D. 

Answer: C

Watch Video Solution

e1 / 3

e2

6. Given a function ' g' which has a derivative  for every real x and

satis�es  for all x and y then:

Find g(x).

A. 

B. 

C. 

D. 

Answer: C

g' (x)

g' (0) = 2 and g(x + y) = eyg(x) + eyg(y)

x(2 + xex)

e(ex + 1)

2xex

x + ln(x + 1)

https://dl.doubtnut.com/l/_WGPLdQRUZ6ic
https://dl.doubtnut.com/l/_5zyPeNvSW921


Watch Video Solution

7. Given a function ' g' which has a derivative  for every real x and

satis�es  for all x and y then:

Find g(x).

A. R

B. 

C. 

D. 

Answer: B

Watch Video Solution

g' (x)

g' (0) = 2 and g(x + y) = eyg(x) + eyg(y)

[ − , ∞)
2

e

[ − , ∞)
1

e

[0, ∞)

8. Given a function ' g' which has a derivative  for every real x and

satis�es  for all x and y then:

Find g(x).

g' (x)

g' (0) = 2 and g(x + y) = eyg(x) + eyg(y)

https://dl.doubtnut.com/l/_5zyPeNvSW921
https://dl.doubtnut.com/l/_iJE8K7p6inTg
https://dl.doubtnut.com/l/_cRSDkIou5G3w


Exercise Matching Type Problems

A. 0

B. 1

C. 2

D. Does not exist

Answer: A

Watch Video Solution

1. 

Watch Video Solution

https://dl.doubtnut.com/l/_cRSDkIou5G3w
https://dl.doubtnut.com/l/_euDvfV60w46R
https://dl.doubtnut.com/l/_2k66BG26cIFC


Exercise Subjective Type Problems

2. 

Watch Video Solution

1. Find the value of |a| for which the area of triangle included between the

coordinate axes and any tangent to the curve  is constant

(where  is constnat.),

Watch Video Solution

xay = λa

λ

https://dl.doubtnut.com/l/_2k66BG26cIFC
https://dl.doubtnut.com/l/_GlJfkxkeiwwo


2. Let  satis�es the di�erential equation 

 then �nd the

value of k.

Watch Video Solution

y = f(x)

xy(1 + y)dx = dy. Iff(0) = 1 and f(2) = ,
e2

k − e2

3. If  then the value of  is

Watch Video Solution

y2 = 3 cos2 x + 2 sin2 x, y4 + y3 d
2y

dx2

4. Let  be a di�entiable function in  such

that  Find the value of

 .

Watch Video Solution

f(x) [ − 1, ∞) and f(0) = 1

Lim
t→x+ 1

= 1.
t2f(x + 1) − (x + 1)2

f(t)

f(t) − f(x + 1)

Lim
x→ 1

ln(f(x)) − ln 2

x − 1

https://dl.doubtnut.com/l/_uYQL6iSS2p4X
https://dl.doubtnut.com/l/_JMXBMpoETB5k
https://dl.doubtnut.com/l/_QkutxykiCZ05


5. Let y =  where a,b,c and d are parameters

represent a family of curves, then di�erential equation for the given

family of curves is given by  then 

Watch Video Solution

(a sinx + (b + c)cos x)ex+d,

y' ' − αy' + βy = 0, α + β =

6. Let  satis�es the di�erential equation 

 then �nd the

value of k.

Watch Video Solution

y = f(x)

xy(1 + y)dx = dy. Iff(0) = 1 and f(2) = ,
e2

k − e2

https://dl.doubtnut.com/l/_rSjE2FlDNM49
https://dl.doubtnut.com/l/_T3OMNsY8ceRv

