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NUH-2015 
 

K-wefvM 
 

1| (K) Aš—iK mgxKiY Kv‡K e‡j? [What is differential equation?] 

  [Ch-1, Qu-1] 

 (L) Aš—iK mgxKiY KZ cÖKvi I Kx Kx? [What kinds of differential 
equation? Give an example of each kind] [Ch-1, Qu-3] 

 (M) 
33

3

d y dy3 y 0
dx dx

 + + = 
 

 mgxKi‡Yi µg I NvZ KZ? [What is the 

order and degree of 
33

3

d y dy3 y 0
dx dx

 + + = 
 

?] 

DËi: 
33

3

d y dy3 y 0
dx dx

 + + = 
 

 Aš—iK mgxKi‡Yi µg 3 Ges NvZ 1| 

 (N) 2y x=  mgxKiY‡K cÖ_g µ‡gi I wØZxq Nv‡Zi Aš—ixKiY mgxKi‡Y 

cÖKvk Ki| [Form a differential equation of first order and second 

degree from the equation 2y x= ] 

DËi:      2y x=  

  
dy 2x
dx

⇒ =  

  
2

2dy 4x
dx

 ⇒ = 
 

 

  
2dy 4y

dx
 ⇒ = 
 

 

  
dy 4y 0
dx

 ⇒ − = 
 

 

 (O) mggvwÎK wWdv‡ibwmqvj mgxKiY Kv‡K e‡j? [What is homogeneous 
differential equation?] [Ch-4B, Art-4B.3] 

 (P) cÖK…Z wWdv‡ibwmqvj Kv‡K e‡j? [Define perfect differential] 

  [Ch-4D, Qu-1] 

 (Q) Bw›U‡MÖwUs d¨v±i Kv‡K e‡j? [Define integrating factor] 

  [Ch-4D, Qu-5] 

 (R) ˆiwLK wWdv‡ibwmqvj mgxKiY Kv‡K e‡j? [What is linear 

differential equation?] [Ch-1, Qu-12] 

 (S) ev‡b©vjxi mgxKiYwU wjL| [Write the Bernoulli’s equation] 

  [Ch-4E, Qu-3] 

 (T) 2 1dy(1 x ) y tan x
dx

−+ + =  Gi Bw›U‡MÖwUs d¨v±iwU wjL| [Write the 

integrating factor of 2 1dy(1 x ) y tan x
dx

−+ + = ] 

DËi: 2 1dy(1 x ) y tan x
dx

−+ + =   

 ev, 
1

2 2
dy y tan x
dx 1 x 1 x

−

+ =
+ +

  (1)  

 ∴ (1) Gi Bw›U‡MÖwUs d¨v±i,  

  
12

1 dx tan x1 xe e
−

+∫ =  

 (U) 2 2

x dx ydy
x y

−
−

 ivwkgvjvi cÖK…Z wWdv‡ibwmqvjwU wjL| [Write exact 

differential of 2 2

x dx ydy
x y

−
−

] 

DËi: 2 2
xdx ydy

x y
−
−

 Gi cÖK…Z Aš—iK ( ){ }2 21d x y
2

= −  

 (V) j¤̂c_ †RvU Kv‡K e‡j? [What is orthogonal trajectory?] 

  [Ch-7, Qu-3] 
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L-wefvM 
 

2| †h mKj cive„Ë †Mv‡Îi Dc‡K›`ª g~jwe›`y‡Z Ges A¶ x -A¶ eivei Zvi   

Aš—iK mgxKiY MVb Ki| [Find the differential equation of the family 
of parabola with focus origin and axis along the x-axis] 

  [Ch-2, Type-2, Ex-12] 

3| 
dy sin (x y) cos(x y)
dx

= + + +  Gi mgvavb wbY©q Ki| [Find the solution 

of dy sin (x y) cos(x y)
dx

= + + + ]  [Ch-4A, Type-2, Ex-4] 

4| †`LvI †h, x dy ydx 0− =  Gi 2

1 yf
x x

 
 
 

 GKwU Bw›U‡MÖwUs d¨v±i| [Show 

that 2

1 yf
x x

 
 
 

 is integrating factor of x dy ydx 0− = ] 

  [Ch-4D, Type-3, Ex-1] 

5| y px ln p= −  Gi mvaviY mgvavb I e¨wZµgag©x mgvavb wbY©q Ki| [Find 

the general solution and singular solution of  y px ln p= − ] 

mgvavb: cÖ̀ Ë Aš—iK mgxKiY, y px ln p= −   (1) 

 GLb (1) †K x -Gi mv‡c‡¶ Aš—ixKiY K‡i cvB,  

 
dy dp 1 dpp x
dx dx p dx

= + −   

 
1 dpp p x
p dx

 ⇒ = + − 
 

  

 
1 dpx 0
p dx

 ⇒ − = 
 

  

 
dp 0
dx

⇒ =  (2)  

 Ges 
1x 0
p

− =   (3) 

 GLb (2) ‡K x -Gi mv‡c‡¶ mgvKjb K‡i cvB,  

      p c=  †hLv‡b c -GKwU B”Qvg~jK aª“eK|  

 (1) G p -Gi gvb ewm‡q cvB,  

       y cx ln c= −  hv (1) Gi wb‡Y©q mvaviY mgvavb| 

 Avevi, 1x 0
p

⇒ − =   

  1 x
p

⇒ =   

  1p
x

⇒ =   

 (1) G p  Gi gvb ewm‡q cvB,  

 1 1y x ln
x x

 = ⋅ −  
 

  

 1y 1 ln
x

 ⇒ = −  
 

 hv wb‡Y©q e¨wZµgagx© mgvavb| 

6| r a(1 cos )= − θ  eµ‡iLv †Mv‡Îi j¤̂ c_‡RvU wbY©q Ki| [Find the 

orthogonal trajectories of the family of curves r a(1 cos )= − θ ] 

  [Ch-7, Type-3, Ex-3] 

7| mgvavb Ki [Solve]: 4 2(D 5D 4) y 0− + =  [Ch-8A, Type-1, Ex-6] 

8| 
2

2

d y dy2 y 0
dx dx

− + =  Gi GKwU mgvavb xy e= | Gi Aci Awbf©ikxj 

mgvavb wbY©q Ki| [ xy e=  is a solution of 
2

2

d y dy2 y 0
dx dx

− + = . Find its 

other independent solution] [Ch-9, Type-2, Ex-5] 
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9| 2(D 1) y 2, y(2) 1− = = −  Ges y (2) 3′ =  Avw`gvb mgm¨vwUi we‡kl mgvavb 

wbY©q Ki| [Find the particular solution of the initial value problem 
2(D 1) y 2, y(2) 1− = = −  and y (2) 3′ = ] 

mgvavb: cÖ̀ Ë Aš—iK mgxKiY, 2(D 1) y 2− =   (1) 

 myZivs mnvqK mgxKiY, 2m 1 0− =   

 m 1, 1⇒ = −   

 x x
cy Ae Be−∴ = +   

 GLb we‡kl †hvMR, p 2

1y 2
D 1

= ⋅
−

  

  2 1(1 D ) 2−= − − ⋅  

  2(1 D )2= − + +  

  2= −  

 myZivs mvaviY mgvavb, c py y y= +   

 A_©vr x xy Ae Be 2−= + −   (2) 

  x xy ' Ae Be−∴ = −   (3) 

 GLb 2 2y(2) 1 1 Ae Be 2−= − ⇒ − = + −  

  ev, 2 2Ae Be 1−+ =  (4)  

 Avevi, 2 2y '(2) 3 3 Ae Be−= ⇒ = −   

  ev, 2 2Ae Be 3−− =  (5) 

 Zvn‡j (4) + (5) 22Ae 4⇒ =   

  ev, 2A 2e−=  

 Ges (4) – (5) 22Be 2−⇒ = −   

  ev, 2B e= −  

 GLb A  I B  Gi gvb (2) G ewm‡q cvB, 2 x 2 xy 2e e e e 2− −= − −   

 2 x 2 xy 2e e e e 2− −∴ = − −  GwUB wb‡Y©q we‡kl mgvavb| 

 

M-wefvM 
 

10| mgvavb Ki [Solve]: (i) dy y ysin ,
dx x x

= +  (ii) dy(x y 1) 1
dx

+ + =  

mgvavb: (i) cÖ̀ Ë Aš—iK mgxKiY, 
dy y ysin
dx x x

= +   (1) 

 GLb (1) mgxKi‡Y y vx=  ewm‡q cvB,  

  
d(vx) v sin v

dx
= +   

  ev, 
dvv x v sin v
dx

+ = +   

  ev, 
dvx sin v
dx

=   

  ev, 
dxcosec v dx ,
x

=  hv PjK c„_KxK…Z AvKvi|  

  ev, 
dxcosec v dx
x

=∫ ∫  [mgvKjb K‡i]  

  ev, ln(cosec v cot v) ln x ln c− = +   

  ev, ln(cosec v cot v) ln xc− =   

  ev, 
y yln cosec cot ln (cx)
x x

 − = 
 

  

 
y ycosec cot cx
x x

∴ − =  GwUB wb‡Y©q mgvavb|  

mgvavb: (ii)  cÖ̀ Ë Aš—iK mgxKiY, 
dy(x y 1) 1
dx

+ + =  

  ev, 
dy 1
dx (x y 1)

=
+ +
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  ev, 
d 1(v x)

dx v 1
− =

+
 [v x y= +  ewm‡q] 

  ev, 
dv 11
dx v 1

− =
+

 

  ev, 
dv 11
dx v 1

= +
+

 

 ev, 
dv v 2
dx v 1

+
=

+
 

  ev, 
v 1 dv dx
v 2
+

=
+

 

  ev, 
11 dv dx

v 2
 − = + 

 

  ev, 
11 dv dx

v 2
 − = + ∫ ∫    [mgvKjb K‡i]  

  ev, v ln(v 2) x c− + = +  

  ev, (x y) ln(x y 2) x c+ − + + = +  

  ev, y ln(x y 2) c.− + + =   

weKí c×wZ:  

  
dy(x y 1) 1
dx

+ + =   awi, v x y 1= + +   

  ev, 
dvv 1 1
dx

 − = 
 

  Zvn‡j, y v x 1= − −   

  ev, 
dv 11
dx v

− =   Ges 
dy dv 1
dx dx

= −   

  ev, 
dv 11
dx v

= +   

  ev, 
dv v 1
dx v

+
=   

  ev, 
vdv dx
v 1

=
+

  

  ev, 
(v 1) 1 dv dx

v 1
+ −

=
+

  

  ev. 
11 dv dx

v 1
 + = + 

  

  ev, v ln(v 1) x c+ + = +   

  ev, x y 1 ln(x y 2) x c+ + + + + = +   

  ev, y ln(x y 2) c 1+ + + = −  

  ev, 1y ln(x y 2) c+ + + =  †hLv‡b 1 0c c 1= −   

11| m kg  f‡ii GKwU e ‘̄ w ’̄ive ’̄v n‡Z wb‡Pi w`‡K cwZZ nq Ges Gi euvav 

1(N)ms−  †e‡Mi e‡M©i mwnZ mgvbycvwZK| †kl †eM 150ms−  n‡j 2 †m‡KÛ 

c‡i †eM wbY©q Ki| KZ mg‡q GwU 130ms−  †eM cÖvß n‡e? [A body of 

mass m kg  is dropped downward from rest and resistance of it is 

proportional to square of velocity 1(N)ms− . If the end velocity 
150ms− , then find the velocity after 2 sec. How long time after its 

velocity 130ms− ?] [Ch-12, Type-6, Ex-1] 

12| †`LvI †h, 
2

2
2

d y dy(x 1) 2x 2y 0
dx dx

− − + =  Aš—iK mgxKi‡Yi 2y x 1= +  

GKwU mgvavb| AZtci µg n«vm K‡i mgxKiYwU mgvavb Ki| [Show that 

2y x 1= +  is a solution of 
2

2
2

d y dy(x 1) 2x 2y 0
dx dx

− − + = . Hence 

solve the equation by reduction order] [Ch-9, Type-1, Ex-1] 

13| mgvavb Ki [Solve]:  

   (i) 3 2 x(D 3D 3D 1) y e−+ + + =   [Ch-8B, Type-2, Ex-7] 

 (ii) 2(D 1) y xsin x+ =  [Ch-8B, Type-6, Ex-6] 
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14| civwgwZ cwieZ©b c×wZi mvnv‡h¨ mgvavb Ki [Solve by the method of 

variation of parameters]: 3(D D) y cosec x+ =  

mgvavb: †`Iqv Av‡Q, 3(D D) y cosec x+ =   

 GLv‡b mnvqK mgxKiY 3m m 0+ =   

 m 0, i. i.⇒ = −  

 myZivs m¤ú~iK dvskb c 1 2 3C.F.: y Ay By Cy= + +  †hLv‡b  

 1 2y 1, y=  Ges 3y  Gi ibw¯‹qvb: 

 
1 2 3

2 2
1 2 3

1 2 3

y y y 1 cos x sin x
W(x) y y y 0 sin x cos x sin x cos x 1.

y y y 0 cos x sin x
′ ′ ′= = − = + =
′′ ′′ ′′ − −

  

 awi cÖ̀ Ë Aš—iK mgxKi‡Yi mvaviY mgvavb nj: 

 1 2 3G.S: y u(x)y v(x)y w(x) y .= + +  GLv‡b  

 2 3 3 2(y y y y )Xu(x) dx
W(x)
′ ′−

= ∫  

  
2 2(cos x sin x)cosec x dx [ X cosec x]

1
+

= =∫    

  cosec x dx= ∫   

  1ln(cosec x cot x) c= − +   

 
' '

3 1 1 3(y y y y )Xv(x) dx
W
−

= ∫   

  cos x.cosec x dx= −∫   

  cot x dx= −∫  

  2ln sin x c= − +  

 Ges 1 2 2 2(y y y y )Xw(x) dx
W

′ ′−
= ∫   

  3sin x cosec x dx x c= − = − +∫   

 myZivs mvaviY mgvavb 1 2 3(G.S) : y u(x)y v(x)y w(x)y= + +   

 1 2 3c c cos x c sin x ln(cosecx cot x) cos x ln sin x xsin x.= + + + − − −  

15| mgvavb Ki [Solve]:  [Ch-8C, Type-4, Ex-1] 

2 2 2(3x 2) D y 3(3x 2)Dy 36y 3x 4x 1+ + + − = + +  

16| AwbY©xZ mnM c×wZ‡Z mgvavb Ki [Solve by the method of 

undetermined coefficients]: 2 2(D 4) y x sin 2x+ =  

  [Ch-11, Type-7A, Ex-1] 

17| x(1 x) y 3xy y 0′′ ′− − − =  mgxKiYwU‡K avivi gva¨‡g mgvavb Ki| [Solve 

the equation x(1 x) y 3xy y 0′′ ′− − − =  in a series] 

  [Ch-13, Type-2C, Ex-4] 
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