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LINEAR DIFFERENTIAL EQUATION

Exampale

1. Solve 

Watch Video Solution

: x − y = x
dy

dx

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_NmwbiP2gvaQ9


2. Solve

Watch Video Solution

: + y = 1
dy

dx

1 − 2x

x2

3. Solve 

Watch Video Solution

: (x + y + 1) = 1
dy

dx

4. Solve :

Watch Video Solution

(x + 1) − ny = ex(x + 1)n+ 1dy

dx

https://dl.doubtnut.com/l/_NmwbiP2gvaQ9
https://dl.doubtnut.com/l/_830QPwkmUzIc
https://dl.doubtnut.com/l/_lMeZPxOqRk4E
https://dl.doubtnut.com/l/_xJqmDjlDMpXy


5. Solve 

Watch Video Solution

: (1 + y2)dx = (tan− 1 y − x)dy

6. 

Watch Video Solution

(1 + x2) + y = etan − 1 xdy

dx

7. Solve 

Watch Video Solution

: + = 1 − √x
dy

dx

y

(1 − x)√x

https://dl.doubtnut.com/l/_xJqmDjlDMpXy
https://dl.doubtnut.com/l/_XgYT0mPJ3sf1
https://dl.doubtnut.com/l/_4YGYuysaZQyq
https://dl.doubtnut.com/l/_XpmnbDxEX8Tn


8. Solve 

Watch Video Solution

: x logx + y = logx
dy

dx

2

x

9. Solve : 

Watch Video Solution

(1 + x2) + 2xy = √x2 + 4
dy

dx

10. Solve : 

given that 

+ y cot x = 2x + x2 cot x,
dy

dx

y(0) = 0

https://dl.doubtnut.com/l/_XpmnbDxEX8Tn
https://dl.doubtnut.com/l/_MbT72gEctDJ3
https://dl.doubtnut.com/l/_8uASVeZ51jPq
https://dl.doubtnut.com/l/_w8tj5xGDeHvl


Watch Video Solution

11. Solve : 

Watch Video Solution

(2x − 10y3) + y = 0
dy

dx

12. Solve : 

Watch Video Solution

+ =
dy

dx

y

(1 − x2)
3
2

x + √1 − x2

(1 − x2)
2

13. Solve : (x + tany)dy = sin 2ydx

https://dl.doubtnut.com/l/_w8tj5xGDeHvl
https://dl.doubtnut.com/l/_qQehEu5Uv0uq
https://dl.doubtnut.com/l/_rpINycOeGRxt
https://dl.doubtnut.com/l/_ckxuvXkrNZ6w


Watch Video Solution

14. Solve : 

Watch Video Solution

+ y tanx = secx
dy

dx

15. Solve : 

given  when

Watch Video Solution

cos2 x − tan 2x ⋅ y = cos4 x,
dy

dx

y =
3√3

8
x =

π

6

https://dl.doubtnut.com/l/_ckxuvXkrNZ6w
https://dl.doubtnut.com/l/_3WTDzbXSV4JT
https://dl.doubtnut.com/l/_9h3NhJwrFfGb


16. Solve :

Watch Video Solution

√a2 + x2 + y = √a2 + x2 − x
dy

dx

17. Solve : 

Watch Video Solution

(1 + tany)(dx − dy) + 2xdy = 0

18. Solve :

Watch Video Solution

(x2 − y2)dx + 2xydy = 0

https://dl.doubtnut.com/l/_792xGaAOlXjF
https://dl.doubtnut.com/l/_lmBNJBqSFFZK
https://dl.doubtnut.com/l/_Qh08OPt3WWDq


Multiple Choice Type Qusetions

1. In the lienar differential equation of the

form 

A. Q is a constant

B. Q is a constant or function of x

C. Q is a function of y

D. Q is a function of both x and y

+ Py = Q,
dy

dx

https://dl.doubtnut.com/l/_Qh08OPt3WWDq
https://dl.doubtnut.com/l/_7yUr0YVyEKbF


Answer: B

Watch Video Solution

2. The integrating factor of the differential

equation  is -

A. 

B. 

C. 

D. none of these

+ Py = Q
dy

dx

ex

ePx

e ∫Pdx

https://dl.doubtnut.com/l/_7yUr0YVyEKbF
https://dl.doubtnut.com/l/_aOOSTUzKYXPz


Answer: C

Watch Video Solution

3. To solve the differential equation

 we multiply both sides of the

equatial by,

A. 

B. 

C. 

D. 

+ Px = Q
dx

dy

ePy

ePx

e ∫Pdx

e ∫Pdy

https://dl.doubtnut.com/l/_aOOSTUzKYXPz
https://dl.doubtnut.com/l/_dhsEnxXN3DJW


Answer: D

Watch Video Solution

4. The integrating factor of the differential

equation  is -

A. 

B. 

C. 

D. 

x − y = x2dy

dx

1

x

ex

e2 logx

e− 2 logx

https://dl.doubtnut.com/l/_dhsEnxXN3DJW
https://dl.doubtnut.com/l/_VAfXxfsCQzAl


Answer: A

Watch Video Solution

5. The integrating factor of the differential

equation  is -

A. 

B. 

C. 

D. 

(x + y + 1) = 1
dy

dx

e−y

ex

e−x

ey

https://dl.doubtnut.com/l/_VAfXxfsCQzAl
https://dl.doubtnut.com/l/_7ZQVXNINco3Q


Answer: A

Watch Video Solution

6. The integrating factor of the differential

equation  is -

A. 

B. 

C. 

D. 

x logx + y = logx
dy

dx

2

x

x2

logx

1

x

1

x2

https://dl.doubtnut.com/l/_7ZQVXNINco3Q
https://dl.doubtnut.com/l/_bsA3x0php8G2


Short Answer Type Questions

Answer: B

Watch Video Solution

1. 

Watch Video Solution

− y = (x + 1)3dy

dx

2

x + 1

2. − y tanx = − 2 sinx
dy

dx

https://dl.doubtnut.com/l/_bsA3x0php8G2
https://dl.doubtnut.com/l/_bTTlOCKQ2eYs
https://dl.doubtnut.com/l/_ktuMv3P4MtBy


Watch Video Solution

3. 

Watch Video Solution

+ y cot x = 2 cos x
dy

dx

4. 

Watch Video Solution

(x − x3) + (2x2 − 1)y = ax3dy

dx

5. − y tanx = e2dy

dx

https://dl.doubtnut.com/l/_ktuMv3P4MtBy
https://dl.doubtnut.com/l/_U2tSPSJbQ3dO
https://dl.doubtnut.com/l/_27b7JT8idBcf
https://dl.doubtnut.com/l/_S19wKlc610cA


Watch Video Solution

6. 

Watch Video Solution

(x2 + 1) + 2xy = 4x2dy

dx

7. 

Watch Video Solution

x + 2y = logx
dy

dx

8. Solve + 3y = e− 2xdy

dx

https://dl.doubtnut.com/l/_S19wKlc610cA
https://dl.doubtnut.com/l/_YoWixAMDG5Je
https://dl.doubtnut.com/l/_mK79Ex9Pyp0x
https://dl.doubtnut.com/l/_uZE47IAreh6J


Watch Video Solution

9. 

Watch Video Solution

cos2 x + y = tanx[0 ≤ x ≤ ]
dy

dx

π

2

10. 

Watch Video Solution

− y = exxndy

dx

n

x

11. − y tanx = ex secx
dy

dx

https://dl.doubtnut.com/l/_uZE47IAreh6J
https://dl.doubtnut.com/l/_11CY0MEplMl4
https://dl.doubtnut.com/l/_VJasGhmhl6VC
https://dl.doubtnut.com/l/_85EXrIuA788w


Watch Video Solution

12. 

Watch Video Solution

+ y =
dy

dx

n

x

a

xn

13.  given 

when 

Watch Video Solution

− 3y cot x = sin 2x,
dy

dx
y = 2

x =
π

2

https://dl.doubtnut.com/l/_85EXrIuA788w
https://dl.doubtnut.com/l/_MX5A1ipU9tBL
https://dl.doubtnut.com/l/_hy7EQzoPQBZQ


14. 

Watch Video Solution

+ 2y = 6e2dy

dx

15. 

Watch Video Solution

+ y =
dy

dx

2x

1 + x2

1

(1 + x2)
2

16. 

Watch Video Solution

2 cos x + 2y sinx = sin 2x
dy

dx

https://dl.doubtnut.com/l/_31vGNUHFcpll
https://dl.doubtnut.com/l/_VD6DP4dXLoCy
https://dl.doubtnut.com/l/_eSnfNoB7sHzo


17. 

Watch Video Solution

+ y =
dy

dx

4x

x2 + 1

1

(x2 + 1)3

18. 

Watch Video Solution

+ y =
dy

dx

1

x logx

2

x

19. 

Watch Video Solution

(x2 − 1) + 2xy =
dy

dx

2

x2 − 1

https://dl.doubtnut.com/l/_WMzEWl4hwxsw
https://dl.doubtnut.com/l/_F7eTjVtzqxUp
https://dl.doubtnut.com/l/_Yn09pM7PNkJK


20.  given y = 0 ,

when x = 0

Watch Video Solution

(1 + x2) + 2xy = 4x2,
dy

dx

21. 

Watch Video Solution

cos t + sin t = 1
dx

dt

22. 

Watch Video Solution

+ y secx = tanx(0 ≤ x ≤ )
dy

dx

π

2

https://dl.doubtnut.com/l/_HqpmXLGb27NO
https://dl.doubtnut.com/l/_rItG3qs6wXbJ
https://dl.doubtnut.com/l/_UiVa4AEfDXu4


23. 

Watch Video Solution

(1 + x) − xy = 1 − x
dy

dx

24.  given y = 2 when

x = 0

Watch Video Solution

(1 − x2) − xy = x2,
dy

dx

25. + x cos t = sin 2t
dx

dt

1

2

https://dl.doubtnut.com/l/_UiVa4AEfDXu4
https://dl.doubtnut.com/l/_kDcn54VyAd1j
https://dl.doubtnut.com/l/_uhkWjUltw0dM
https://dl.doubtnut.com/l/_mHfFclZKPFvA


Watch Video Solution

26. 

Watch Video Solution

+ (tanx + )y =
dy

dx

1

x

secx
x

27.  give y = 0 when 

Watch Video Solution

+ 2y tanx = sinx,
dy

dx

x =
π

3

https://dl.doubtnut.com/l/_mHfFclZKPFvA
https://dl.doubtnut.com/l/_Qax6omIJfkR5
https://dl.doubtnut.com/l/_DJLb7bLML1wm


28. , given y = 1 when x =

1

Watch Video Solution

=
dy

dx

x√x2 − 1 − y

√x2 − 1

29. 

Watch Video Solution

x(1 − x2)dy + (2x2y − y − 5x3)dx = 0

30. 

Watch Video Solution

x( + y) = 1 − y
dy

dx

https://dl.doubtnut.com/l/_u5Ce9cXf4Lci
https://dl.doubtnut.com/l/_agFrDefiebYi
https://dl.doubtnut.com/l/_9hMZjxTAhaRe


31. 

Watch Video Solution

(x + 2y3) = y
dy

dx

32. 

Watch Video Solution

ydx − (x + 2y2)dy = 0

33. 

Watch Video Solution

1 + y2 + (x − etan − 1 y) = 0
dy

dx

https://dl.doubtnut.com/l/_9hMZjxTAhaRe
https://dl.doubtnut.com/l/_xeaCEd9jZliu
https://dl.doubtnut.com/l/_5tnKAkg49ka0
https://dl.doubtnut.com/l/_69Il4jApOlgi


34. 

Watch Video Solution

1 + y2 + (x − e− tan − 1 y) = 0
dy

dx

35. 

Watch Video Solution

y2 + (x − ) = 0
1

y

dy

dx

36. 

h id l i

dx + xdy = e−y sec2 ydy

https://dl.doubtnut.com/l/_69Il4jApOlgi
https://dl.doubtnut.com/l/_xWP3jW23YB7Q
https://dl.doubtnut.com/l/_mp0AnD1FCDXS
https://dl.doubtnut.com/l/_qIhx9dIn8nV7


Sample Question For Competitive Examination A

Multiple Correct Answers Type

Watch Video Solution

37. 

Watch Video Solution

(x2y3 + 2xy)dy = dx

1. The solution of  is -

A. 

(x2y3 + xy) = 1
dy

dx

= 2 − y2 + ce
1

x

y2

2

https://dl.doubtnut.com/l/_qIhx9dIn8nV7
https://dl.doubtnut.com/l/_abYheuLjxFAa
https://dl.doubtnut.com/l/_B106z8hhLA7Y


B. The solution of an equation which is

reducible to linear equation

C. 

D. 

Answer: A::B::C

Watch Video Solution

= 1 − y2 + e−2

x

y

2

e ( + y2) = c
y2

2
1 − 2x

x

2. The solution of 

satisfying y(1) = 1 is given by -

=
dy

dx

x2 + y2 + 1

2xy

https://dl.doubtnut.com/l/_B106z8hhLA7Y
https://dl.doubtnut.com/l/_kRpkKD2lD6kI


A. a system of hyperbolas

B. a system of circles

C. 

D. 

Answer: A::C

Watch Video Solution

y2 = x(1 + x) − 1

(x − 2)2 + (y − 3)2 = 5

3. The solution of the equation

 is -− 3y = sin 2x
dy

dx

https://dl.doubtnut.com/l/_kRpkKD2lD6kI
https://dl.doubtnut.com/l/_MzPV9xqiJAUn


Watch Video Solution

4. Which of the following equation (s) is/ are

linear?

A. 

B. 

C. 

D. 

Answer: A::B::C::D

View Text Solution

+ = logx
dy

dx

y

x

y( ) + 4x = 0
dy

dx

(2x + y3)( ) = 3y
dy

dx

=
dy

dx

(ax3 − 2x2y + y)

x(1 − x2)

https://dl.doubtnut.com/l/_MzPV9xqiJAUn
https://dl.doubtnut.com/l/_N8xPTzdhs4zU


5. A solution of the differential equation

 is-

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

(x2y2 − 1)dy + 2xy3dx = 0

1 + x2y2 = cx

1 + x2y2 = cy

y = 0

y = −
1

x2

https://dl.doubtnut.com/l/_N8xPTzdhs4zU
https://dl.doubtnut.com/l/_qo1E8qWhstPn


Sample Question For Competitive Examination B

Interger Answers Type

1. The integrating factor of the differential

equation 
 is

given by
 (a)
 
 (d)
 (b)


 (l)
 (c) 


 (u)
 (d) 


(ii)

Watch Video Solution

(x(log)ex) + y = 2(log)ex
dy

dx

(b)x(c)

(e)(f)(g)e ( h ) x ( i ) (j)(k)

(m)(n)(o)((p)log)qe(r)(s)x(t) [Math

Processing Error]

https://dl.doubtnut.com/l/_aGq9t1yC2vzR


2.  is find integrating factor.

Watch Video Solution

+ = x2dy

dx

y

x

3. If  and y(0) = -1 then at

 the solution of the differential equation

is , find k.

Watch Video Solution

(t + 1) − ty = 1
dy

dx

t = 1

y(1) =
−1

k

https://dl.doubtnut.com/l/_CNmIxjhfIEtP
https://dl.doubtnut.com/l/_DBS2CMPz2tv3


4. If the solution of

 is 

 then the value of k is -

Watch Video Solution

(1 + x2) + 2xy − 4x2 = 0
dy

dx

3y(1 + x2) = kx3 + c,

5. If the integrating factor of

is 

 where P is equal to  then

what will be the value of k ?

Watch Video Solution

x(1 − x2)dy + 2(x2y − y − ax3)dx = 0

e ∫ pdx
kx2 − 1

x(1 − x2)

https://dl.doubtnut.com/l/_vTsjEOAuMbHS
https://dl.doubtnut.com/l/_cK3hZ81RxACn


Sample Question For Competitive Examination C

Matrix Match Type

1. Let  


find integrating factor .

Watch Video Solution

x + y − ex = 0.
dy

dx

2.  find integrating factor.

Watch Video Solution

( ) + 4xy = 0
dy

dx

https://dl.doubtnut.com/l/_cK3hZ81RxACn
https://dl.doubtnut.com/l/_jLJq5Ftl0hJz
https://dl.doubtnut.com/l/_7MbuAs1nB2r3


Sample Question For Competitive Examination D

Comprehension Type

1. Let  where  is

a specified function satisfying

 


Integrating factor is -

A. 

B. 

C. 

D. 

= (x)
dy

dx

yQ' (x) − y2

Q
Q(x)

Q(1) = 1 and Q(4) = 1296.

logQ(x)

1

x

Q(x)

1

logQ(x)

https://dl.doubtnut.com/l/_FPIf59f0YCJq


Answer: C

Watch Video Solution

2. Draw the rough sketch of 

Watch Video Solution

y = |x + 2|

3. Draw the rough sketch of 

Watch Video Solution

y = ∣∣x
2 − 2∣∣

https://dl.doubtnut.com/l/_FPIf59f0YCJq
https://dl.doubtnut.com/l/_pN1ZwUPe21A1
https://dl.doubtnut.com/l/_omj4M9GKpqKI
https://dl.doubtnut.com/l/_H3nLCGmqvXPg


4. Linear differental equation of the form

 where P, Q are functions of y

or costants and the coefficient of .

Taking  as Integrating factor the above

form reduces to  


Solution of the equation

 is-

Watch Video Solution

+ Px = Q
dx

dy

= 1
dx

dy

e ∫Pdy

(xe ∫Pdy) = Qe ∫Pdy.
d

dy

dx + xdy = e−y sec2 ydy

5. Linear differental equation of the form

 where P, Q are functions of x+ Py = Q
dy

dx

https://dl.doubtnut.com/l/_H3nLCGmqvXPg
https://dl.doubtnut.com/l/_T8SycZPN6m3S


or costants and the coefficient of .

Taking  as Integrating factor the above

form reduces to  


Solution of the equation

 is -

A. 

B. 

C. 

D. none of these

Answer: C

= 1
dy

dx

e ∫Pdx

(ye ∫Pdx) = Qe ∫Pdx.
d

dx

cos t + x sin t = 1
dx

dt

x = c sin t + cos t

x + c + sin t + cos t

x + sin t + c cos t

https://dl.doubtnut.com/l/_T8SycZPN6m3S


Watch Video Solution

6. Linear differental equation of the form

 where P, Q are functions of x

or costants and the coefficient of .

Taking  as Integrating factor the above

form reduces to  


Solution of the equation

given y = 0 when

 is -

A. 

+ Py = Q
dy

dx

= 1
dy

dx

e ∫Pdx

(ye ∫Pdx) = Qe ∫Pdx.
d

dx

+ 2y tanx = x sinx
dy

dx

x =
π

3

y = cos x − 2 cos2 x

https://dl.doubtnut.com/l/_T8SycZPN6m3S
https://dl.doubtnut.com/l/_qKtzhsA6D5pf


Sample Question For Competitive Examination E

Assertion Reason Type

B. 

C. 

D. 

Answer: A

Watch Video Solution

y = sinx − 2 sin2 x

y = cos x − 2 sin2 sin2 x

y = sinx − 2 cos2 x

https://dl.doubtnut.com/l/_qKtzhsA6D5pf


1. Consider the differential equation

. 


Statement - I  is a solution of

the given differential equation. 

Statement - II : The differental equation is a

linear equation in y and x.

A. Statement - I is True, Statement - II is

True , Statement - II is a correct

explanation for Statement - I

=
dy

dx

y

2y logy + y − x

xy = y2 logy + c

https://dl.doubtnut.com/l/_tQ4GT3UVKN8h


B. Statement - I is True, Statement - II is

True , Statement - II is not a correct

explanation for Statement - I

C. Statement - I is True, Statement - II is

False.

D. Statement - is Fasle, Statement - II is

True.

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_tQ4GT3UVKN8h
https://dl.doubtnut.com/l/_PEqGSkcmR50w


2. Let  


, The solution is given by , find

true or false.

Watch Video Solution

x + y − ex = 0, y(a) = b.
dy

dx

xy = ex + a

https://dl.doubtnut.com/l/_PEqGSkcmR50w

