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NUH-2014 
 

K-wefvM 
 

1| (K) GKwU mggvwÎK Aš—iK mgxKiY wjL| [Write down a homogeneous 

differential equation] [Ch-4B, Qu-4] 

 (L) Bw›U‡MÖwUs d¨v±i Gi msÁv `vI| [Define integrating factor] 

[Ch-4D, Qu-5] 

 (M) j¤̂ Uªv‡R±ix Kv‡K e‡j? [Define orthogonal trajectories] 

[Ch-7, Qu-3] 

 (N) 3

1 (x)
D

 Gi gvb KZ? [What is the value of 3

1 (x)
D

?] 

DËi: 
4

3
1 xx

D 24
=  

 (O) AcÖKvk¨ AvKv‡ii mgvav‡bi D`vniY `vI| [Give an example of 

implicit solution of a differential equation] 

DËi: Aš—iK mgxKiY cos( )= +
dy x y
dx

 Gi GKwU Ae¨³ ev AcÖKvk¨ mgvavb 

n‡jv: cosec( ) cot ( )+ − + = +x y x y x c  

 (P) cÖK…Z Aš—iK mgxKiY ej‡Z wK eyS? [What is meant by exact 

differential equation?] [Ch-4D, Qu-1] 

 (Q) UC  dvskb nx=  n‡j, UC  †mU KZ? [If UC  function nx= , then 

what is the UC  set?] [Ch-11, Qu-3] 

 (R) †e‡mj Gi wWdv‡ibwmqvj mgxKiY wjL| [Write down the Bessel’s 

differential equation] [Ch-13, Qu-16] 

 (S) 2y cx c 1= + +  m¤úK©wU †_‡K Aš—iK mgxKiY wjL| [Obtain the 

differential equation from the relation 2y cx c 1= + + ] [Ch-2, Qu-4] 

 (T) mxgvgvb mgm¨v ej‡Z wK eySvq? [What do you mean by boundary 

value problem?] [Ch-1, Qu-25] 

 (U) Awb‡Y©q mnM c×wZi dvskb xe sin x=  n‡j Awb‡Y©q mnM †mU KZ? [If 

UC  function is xe sin x , what is UC  set?] [Ch-11, Qu-5] 

 (V) †j‡RÛvi Aš—iK mgxKiYwUi mvaviY AvKvi wjL| [Write down the 

general form of Legendre differential equation]  

[Ch-13, Type-2D, Ex-2] 

 

L-wefvM 

 

2| ev‡b©vjxi Aš—iK mgxKiYwU wjL| GB mgxKiY mgvav‡bi avivevwnK Kvh©c×wZ 

eY©bv Ki| [Write down Bernoulli’s differential equation. Explain the 

working rule the solution of this equation] 

 [Ch-4E, Type-3, Art-4E.4, 4E.5] 

3| mgvavb Ki [Solve]: 2 1dy(1 x ) y tan x
dx

−+ + =  [Ch-4E, Type-2, Ex-6] 

4| GKwU Aš—iK mgxKiY ˆZwi Ki hvi GKwU we‡kl mgvavb [Obtain a 

differential equation whose one particular solution is]  

       xy e cos4x=  [Ch-2, Type-2, Ex-30] 

5| we`¨gvbZv I Abb¨Zvi Dccv`¨ eY©bv Ki| [State existence and 

uniqueness theorem] [Ch-3, Th-1] 

6| 2 2x y c− =  eµ‡iLvmg~‡ni j¤̂ Uªv‡R±ix¸‡jv wbY©q Ki| [Find the 

orthogonal trajectories of the family of curves 2 2x y c− = ] 

[Ch-7, Type-1, Ex-15] 
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7| mgvavb Ki [Solve]: 2 x(D 3D 2) y e ,− + =  hLb [when] y(0) 0, y (0) 3′= =  

mgvavb: cÖ̀ Ë Aš—iK mgxKiY, 

    2 x(D 3D 2)y e− + =   (1) 
 m¤ú~iK dvsk‡bi Rb¨ Avgiv cvB, 

     2D 3D 2 0− + =   (2) 
 myZivs mnvqK mgxKiY, 

     2m 3m 2 0− + =  
 2m 2m m 2 0⇒ − − + =  
 m(m 2) 1(m 2) 0⇒ − − − =  
 (m 2)(m 1) 0⇒ − − =  
 m 1, 2∴ =  

 x 2x
cy Ae Be∴ = +  

 GLb we‡kl †hvMR x
p 2

1y e
D 3D 2

=
− +

 xx e
2D 3

=
−

  

  
x

xxe xe
2 3

= = −
−

 

 myZivs mvaviY mgvavb, c py y y= +  

  A_©vr x 2x xy Ae Be xe= + −   (3) 
  x 2x x xy Ae 2Be e xe′∴ = + − −   (4) 
 (3) 0 A B⇒ = +  
 (4) 3 A 2B 1⇒ = + − 3 B 2B 1⇒ = − + − B 4⇒ =  

 A 4∴ = −  

 myZivs we‡kl mgvavb, x x xy 4e 4e xe= − + −  

8| AwbY©xZ mnM c×wZ‡Z mgvavb Ki [Solve the differential equation by 
the method of undetermine co-efficient]:  

     2 2x(D 1) y e− =  

mgvavb: cÖ̀ Ë Aš—iK mgxKiY , 2 2x(D 1)y e− =   (1) 
 ∴ mnvqK mgxKiY, 2m 1 0− =  m 1⇒ = ±  

 x x
c 1 2y c e c e−∴ = + , †hLv‡b 1c  Ges 2c  B”Qvg~jK aª“eK| 

 GLv‡b, AwbY©xZ mnM dvskb, 2xR(x) e=  

          AwbY©xZ mnM †mU 2xS {e }=  

 †h‡nZz S  †m‡Ui Dcv`vbmg~n cy  †Z we`¨gvb bvB, myZivs 2x{e }  †m‡Ui 

Dcv`vb Øviv py  wbY©q Ki‡Z n‡e| 

 (1) Gi we‡kl †hvMR 2x
py Ae=   (2) 

  2x
py 2Ae′∴ =  

  Ges 2x
py 4Ae′′ =  

 GLb (1) n‡Z cvB, 2x 2x 2x4Ae Ae e− =  

  2x 2x3Ae e⇒ =  

 mnM mgxK…Z K‡i cvB, 
13A 1 A
3

= ⇒ =  

 (2) n‡Z cvB, 2x
p

1y e
3

=  

 ∴ wb‡Y©q mvaviY mgvavb, c py y y= + x x 2x
1 2

1c e c e e
3

−= + +  

9| †Kv‡bv †`‡ki RbmsL¨vi e„w×i nvi RbmsL¨vi mwnZ mgvbycvwZK| 30 eQ‡i 
RbmsL¨v wØ¸Y n‡j KZ eQ‡i wZb¸Y n‡e? [The population of a country 
is known to increase at a rate proportional numbers inhabitants. If 
the population has doubled in 30 years, how long it take to triple?] 

[Ch-12, Type-1, Ex-2] 
 

M-wefvM 
 

10| M(x, y)dx N(x, y)dy 0+ =  mgxKiYwU cÖK…Z nIqvi cÖ‡qvRbxq I ch©vß 
kZ© eY©bv Ki Ges cÖgvY Ki| [State and prove the necessary and 
sufficient condition for the exactness of the equation 
M(x, y)dx N(x, y)dy 0+ = ] [Ch-4D, Th-1] 

11| mgvavb Ki [Solve]: 

 (i) 2
2

dy y yln y (ln y)
dx x x

+ =  [Ch-4E, Type-3, Ex-4] 

 (ii) dy p(x)y Q(x)
dx

+ =  mgxKi‡Yi mvaviY mgvav‡bi m~Î cÖwZôv Ki| 

[Find the rule of general solution of dy p(x)y Q(x)
dx

+ = ] 

[Ch-4E, Th-1] 
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12| civwgwZ cwieZ©b c×wZi mvnv‡h¨ mgvavb Ki [Solve by the method of 
variation of parameters]: 

    2 x(D 3D 2)y cos(e )−− + =  [Ch-10, Ex-18] 

 

13| mgvavb Ki (†h‡Kvb `yBwU) [Solve (any two)]: 

    
2

x
2

d y dy(i) 2 y xe sin x
dx dx

− + =  [Ch-8B, Type-10, Ex-5] 

    
2

2 2
2

d y dy(ii) x x 3y x ln x
dx dx

− + =  [Ch-8C, Type-2, Ex-2] 

    2 2(iii) (D 1)y x cos x− =  [Ch-8B, Type-8, Ex-4] 

14| wbqwgZ e¨wZµg we›`yi msÁv `vI| †`LvI †h, 
x 0, 3xy (x 2)y 2y 0′′ ′= − − − =  Gi wbqwgZ e¨wZµg we›`y| [Define a 
regular singular point. Show that x 0= , is a regular singular point 
of the DE x 0, 3xy (x 2)y 2y 0′′ ′= − − − = ] 

[Ch-13, Art-13.4(i), Type-2A, Ex-7] 
 

15| Kwm-Aqjvi Aš—iK mgxKiYwU wjL| AZtci 
2

2
2

d y dyx 2x 2y cos(ln x)
dx dx

− + =  Gi mvaviY mgvavb wbY©q Ki| [Write 

down the Cauchy-Euler differential equation. Hence find the 

general solution of 
2

2
2

d y dyx 2x 2y cos(ln x)
dx dx

− + = ] 

mgvavb: 1g Ask: [Ch-8C, Art-8C.1] 

2q Ask: cÖ̀ Ë Aš—iK mgxKiY, 
2

2
2

d y dyx 2x 2y cos(ln x)
dx dx

− + =  (1) 

 awi, zx e=  ev, z ln x=  
dz 1
dx x

∴ =   (2) 

 GLb 
dy dy dz 1 dy
dx dz dx x dz

= ⋅ = ⋅   ev, 
dy dyx
dx dz

=  

 
dyx xDy Dy
dx

∴ = =   (3) 

 †hLv‡b 
d
dz

≡D  Ges 
dD

dx
≡  

 Avevi, 
2

2 2

2 2 2

d dy dy d y dz dyx xd y d dy d 1 dy dx dz dz dz dx dz
dx dx dx dx x dz x x

 ⋅ − ⋅ −      = = ⋅ = =   
   

  

 awi, 
2 2

2 2
2 2

d y d y 1 dyx x y y
dx dx x dz

= ⋅ − = −D D  

 A_©vr 
2

2 2 2
2

d yx x D y ( 1)y
dx

= = −D D   (4) 

 GLb (1) n‡Z cvB, ( 1) 2 2 cos(ln )− − + =y y y xD D D  

 2( 3 2)y cos(ln x)∴ − + =D D   (5) 
 m¤ú~iK dvsk‡bi Rb¨ Avgiv cvB, 2( 3 2)y 0− + =D D  

 ∴ mnvqK mgxKiY 2m 3m 2 0− + =  ev, (m 2)(m 1) 0− − =   
 m 1, 2∴ =  

 z 2z
cy Ae Be∴ = +  A_©vr 2

cy Ax Bx= +  

 GLb we‡kl †hvMR p 2

1y cos z
3 2

=
− +D D

1 cosz
1 3 2

=
− − +D

 

  2

1 3 cosz
1 9
+

=
−

D

D

1 (1 3 )cosz
10

= + D  

  
1 (cosz 3sin z)

10
= −

1 3cos(ln x) sin(ln x)
10 10

= −  

 myZivs mvaviY mgvavb c py y y= +  

 A_©vr 2 1 3y Ax Bx cos(ln x) sin(ln x)
10 10

= + + −  

16| d«wewbqvm c×wZ avivq mgvavb Ki [Solve by Frobenious method]:  
      3(2x x )y y 6xy 0′′ ′+ − − =  [Ch-13, Type-2A, Ex-1] 
17| Pzjv n‡Z hLb GKwU wcVv‡K †Zvjv n‡q‡Q, Gi ZvcgvÎv wQj 0300 F , wZb 

wgwbU c‡i Gi ZvcgvÎv nq 0200 F | ZvcgvÎv cwieZ©‡bi nvi e ‘̄ I 
cwi‡e‡ki ZvcgvÎvi cv_©‡K¨i mgvbycvwZK n‡j, KLb Gi ZvcgvÎv K¶ 
ZvcgvÎv 070 F  n‡e? [When a cake is removed from a baking oven, 
its temperature is measured at 0300 F . Three minutes later it is 

0200 F . How long will it take to cool off to room temperature of 
070 F ? If the rate of decreases of temperature is proportional to the 

difference between the temperature of the cake and that of the 
room] [Ch-12, Type-2, Ex-5] 
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