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MATHEMETICS

Paper II

[Differential Equations]

Time : Three Hours ] [ Maximum Marks : 50

uksV % [k.M ^v* vfry?kq mÙkjh; izdkj dk] ftlesa nl iz'u gSa]
vfuok;Z gSA [k.M ^c* esa y?kq mÙkjh; izdkj ds iz'u gSa ,oa
[k.M ^l* esa nh?kZ mÙkjh; iz'u gSaA [k.M ^v* dks lcls igys
gy fd;k tkuk gSA

Note : Section �A� containing 10 very short answer type
questions, is compulsory. Section �B� consists of
short answer type questions and Section �C�
consists of long answer type questions. Section �A�

has to be solved first.

[k.M ^v*

Section �A�

fuEukafdr vfry?kq mÙkjh; iz'uksa ds mÙkj ,d ;k nks okD;ksa
esa nsaA
Answer the following very short answer type
questions in one or two sentences. 1×10=10

1. LVeZ fy;ksfoyh leL;k ls vki D;k le>rs g®\

What do you mean by Sturm Liouville problem ?

2. Qn (x) o Pn (x) ds jkafDl;u dk eku D;k gksrk gS\

What is the value of Wronskian of Qn (x) and Pn (x) ?

3. lekdy lehdj.k ls vki D;k le>rs g®\

What do you mean by integral equation ?

4. laoyu izes; fyf[k,A

State convolution theorem.

5. vkaf'kd vody lehdj.k 
2

+ = 0
z z

x y
 dk eku

Kkr dhft,A

Write the order of partial differential equation
2

+ = 0
z z

x y
.

6. iw.kZ lekdy ls vki D;k le>rs g®\

What do you mean by complete integral ?

7. x o y ds fdl izfrLFkkiu ds }kjk lehdj.k
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dks vpj xq.kkadksa ds jSf[kd lehdj.k esa ifjofrZr fd;k tk
ldrk gS\

By which substitution of x and y equation
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can be converted to linear equation with constant

coefficients ?

8. vkaf'kd vody lehdj.k dks oxhZÏr dhft,µ

2 2 2

2 2
+ 2 + 3 = 0.

z z z

x x y y

Classify partial differential equation :

2 2 2

2 2
+ 2 + 3 = 0.

z z z

x x y y

9. tSdksch lehdj.k fyf[k,A

Write Jacobi equation.

10. pje eku ls vki D;k le>rs g®\

What do you mean by extremals ?

[k.M ^c*

Section �B�

fuEukafdr y?kq mÙkjh; iz'uksa ds mÙkj 150-200 'kCn lhek
esa nsaA

Answer the following short answer type questions

with word limit 150-200. 3×5=15

1. gy dhft,µ

1

4 2 2

1 3 5
� + .

+ 16 + 4

p
L

p p p

Solve :

1

4 2 2

1 3 5
� + .

+ 16 + 4

p
L

p p p

vFkok

Or

gy dhft,µ

� �

0

�
.

at bte e
dt

t

Solve :

� �

0

�
.

at bte e
dt

t

2. gy dhft,µ

z = p2 + q2.

Solve :

z = p2 + q2.

vFkok

Or

gy dhft,µ

+ + = .
u u u

x y z xyz
x y z
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Solve :

+ + = .
u u u

x y z xyz
x y z

3. gy dhft,µ

(D2 � DD  � 6D )2 z = xy.

Solve :

(D2 � DD  � 6D )2 z = xy.

vFkok

Or

gy dhft,µ

2 2

2 2
� = � .

z z
x y

x y

Solve :

2 2

2 2
� = � .

z z
x y

x y

4. lehdj.k (1 � ) =
dy

x y
dx

 dks ?kkr Js.kh fof/k ls gy

dhft,A

Solve (1 � ) =
dy

x y
dx

by power series method.

vFkok

Or

fl¼ dhft,µ

(n + 1) Pn+1 = (2n + 1) xPn � nPn�1.

Prove that :

(n + 1) Pn+1 = (2n + 1) xPn � nPn�1.

5. fl¼ dhft, fd Qyud I [y (x)] = 2(1 + )x y dx  dk

pje eku ijoy; gksrk gSA

Prove that the extremals of the functional I [y (x)]

= 2(1 + )x y dx are parabolas.

vFkok

Or

nks fcUnqvksa (x1, y1) o (x2, y2) dks feykus okyk lcls NksVk
oØ Kkr dhft,A

Find the shortest curve joining two points (x1, y1) and

(x2, y2).

[k.M ^l*

Section �C�

fuEukafdr nh?kZ mÙkjh; iz'uksa ds mÙkj 300-350 'kCn lhek

esa nsaA
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Answer the following long answer type questions

with word limit 300-350. 5×5=25

1. gy dhft,] (D4 + 2D2 + 1) y = 0, tc y(0) = 0, y (0)

= 1, y (0) = 2, y (0) = � 3.

Solve (D4 + 2D2 + 1) y = 0, when y(0) = 0, y (0) =

1, y (0) = 2, y (0) = � 3.

vFkok

Or

gy dhft,] �3= 2 + , ( , 0) = 6 x
y y

y y x e
x t

 rFk k

y(x, t) ifjc¼ gS] x > 0, y > 0 ds fy,A

Solve �3= 2 + , ( , 0) = 6 x
y y

y y x e
x t

and y(x, t) is

bounded for x > 0, t > 0.

2. pkjfiV fof/k ls gy dhft,µ

p2 + q2 � 2px � 2qy + 1 = 0.

Solve by Charpit�s method :

p2 + q2 � 2px � 2qy + 1 = 0.

vFkok

Or

q � p + x � y = 0 dk iw.kZ] fofp= vkSj O;kid gy Kkr

dhft,A

Find the complete, singular and general solution of

q � p + x � y = 0.

3. eksats fof/k ls gy dhft,µ

r = a2t.

Solve by Monge�s method :

r = a2t.

vFkok

Or

gy dhft,µ

(D2 + 2DD  + D 2) z = 2 cos y � x sin y.

Solve :

(D2 + 2DD  + D 2) z = 2 cos y � x sin y.

4. lehdj.k 
2

2 2

2
+ + = 0, 0 < <

d y dy
x x x y x

dx dx
 dk Js.kh

gy Ýkscsfu;l fof/k ls Kkr dhft,A
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Find the series solution of equation 
2

2

2
+

d y dy
x x

dx dx
 +

x2y = 0, 0 < x < by Frobenius method.

vFkok

Or

fl¼ dhft, fd 
0 2

= A J ( ) + BJ ( )
J ( )

x

n n

n

dx
y x x

x x
 csly

lehdj.k dk iw.kZ gy gSA

Prove that 
0 2

= A J ( ) + BJ ( )
J ( )

x

n n

n

dx
y x x

x x
is

complete solution of Bessel�s equation.

5. fl¼ dhft, fd Qyud I = 
/4 2 2 2

0
( � + )y y x dx  dks

izfrcU/kksa y(0) = 0, y (0) = 1, 
1

= =
4 4 2

y y  ds

vèkhu pje eku izkIr djrk gS] og y = sin x ds fn;k tkrk

gSA

Prove that the curve which extremizes the functional

I = 
/4 2 2 2

0
( � + )y y x dx under the conditions y(0)

= 0, y (0) = 1, 
1

= =
4 4 2

y y  is y = sin x.

vFkok

Or

Qyud I [y(x)] = 
log 2 � 2 2
0

( � )x xe y e y dx  ds fy,

pje Kkr djus dh leL;k esa funsZ'kkad :ikUrj.k ds
vUrxZr vk;yj lehdj.k dh fu'pjrk dk lR;kiu dhft,A

Verify invariance of Euler�s equation under coordinates

transformations in the problem of finding the

extremals of the functional I [y(x)] =

log 2 � 2 2
0

( � )x xe y e y dx .

r r r r r d r r r r r
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