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TDC (CBCS) 0dd Semester Exam., 2021
held in March, 2022

MATHEMATICS
( 3rd Semester )
Course No. : MATHCC-303T

( PDE and System of ODE )

Full Marks : 50
Pass Marks : 20°

Time : 3 hours

The figures in the margin indicate full marks
for the questions

SECTION—A

Answer any ten questions : 2x10=20

1. Form the partial differential equation of all
spheres whose centre lies on the X-axis.

2. Solve :
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i ion b
3. Form the partial differentm.l eql;:;:: thi
. eliminating arbitrary function
equation
2
z=f (Jc2 +y°)
dz 0z
. Solve —+—=2.
4. Solve AT

oz, 292 _ [z
5. Solve J;-a—x-+s/gay

dz 0z
. s e | 5 B
6. Solve a(ax By)

7. Describe the classification of second-order

linear partial differential equation.

8. Classify the following PDE :

2 2 a?u
207U _,4 7. =X
(1+x Y xaxﬁy ay2
3 3 3
9. Solve _6_5—3 4z +49—32-=0

axd  ax%y Ay
10. What is boundary value problem?

11. Write down two assumptions for deriving
one-dimensional wave equation,

12.

13. Show that the order

14.

15.
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Write do :
wn one-dimensigna] wave equation.

ed pair of functions

defined fo 5
rall tby >, ~3e5) s a solution of

the system

dx
—— g d
dt 2x‘yaﬂdﬁ?j=3x+ﬁy

IFx=filtl x=f,(0) and y=g,(9, y=g,l) be
two solutions of the homogeneous linear
system

dx
= = lxan iy

dy _
- fnlx+axn(y

then write down its solution.

Consider the linear system

de .
— =5x+3¢
dt o

Show that x=3e¢’', x=e™" and y=2e°",

y= -2e7 " are the solutions of this system.
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. sgcTion—B
6x5=30

Answer any five questions : | .
. liminating e
the PDE by €
e @ zf;;:]rary function from the relation

z=f(2x+3y]+g(2x+y)

(b) Solve:
_aiz_ =CcoSX
ox?
17. (a) Find the singular solution of the PDE
z=px+qy+p2 +q2

where p=ax,q=5g' 4

(b) Find the complete integral of g+sin p=0,

18. Reduce the equation
du _du _ 3
x dy
into canonical form and hence find its general

|

r

solution. v ’
|

19. Solve by the method of separation variables

ou 2a +u, u(x, 0) = 6e~3%

ax at ‘ }
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20. Reduce the PDE

2
Eﬂcz 9%z -
0x2 oy?

into i
canonical form ang hence solve it.

9%z 92
21. Solv —- 2
© ox? 2aTay=x3y+e2"

22. Solve initial boundary value problem
Up =3Uy, u(x,0)= 17sinnx, u(0, ) = u@,t)=

23. (@) Find all eigenvalues and eigen functions
of eigen problem

2

O<x<1y00)=y@1)=0 3
(b) Solve 2u, +3uy, =0, u(x, 0)=sin x. 3

24. Solve the following system of ordinary
differential equations :

odx _ody _

dt dt

—[E+2d +3x+8y=2

dt

x=t
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d, 'ﬁl’ld the generag]

| I tor metho
o of g linear system :

solution of the followin

Ed_‘x_+gg—x—-2y=2'€t
dt dt

ix—+5d-=y-—3x—4y= e

dt dt

2t
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