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Instructions for Candidates

1. Write your Roll No. on the top immediately on receipt

of this question paper.

2. Attempt all questions by selecting two parts form

each question.

3. All questions carry equal marks.
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(a) Show that the homogencous equation
(AX? + Bxy + CyY)dx + (Dx? + Exy + Fy?j = g

is exact if and only if B = 2D and E = 2C_ Af4

solve the initial value problem

(2x%y? - y? + 2x)dx + (2%%y - 3xy? + 1)dy =0,
y(=2) = 1. (7%)

(b) Show that y = 4¢2¢ + 2¢73% ig a golution of the

initial value problem

dy dy
-—+—-._.6 = = 4 =77,
I -6y=0 y(0)=6, y(0)=2

Is y = 2e¥ + 4e-3* also a solution of this problem?

Explain why or why not. (7%4)

(c) Consider the equation a(%)+by=ke"’“, where

a, b and k are positive constants and L is

nonnegative constant,
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(1) Solve this equation,

(i) Show that il A = 0 every solution

k
approaches o s x o but if L > 0
)

every solution approaches 0 as x — oo.
(7%2)

(a) Find the orthogonal trajectories of the family of

circles x2 + y? = 100 and family of Parabolas
(7°%2)

y = 10x2,

(b) The population x of a certain city satisfies the

logistic law

dx 1 |
= - X
dt  100x (10)8

where time t is measured in years. Given that the

population of this city is 100,000 in 1980, determine

P.T.O.
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¢he population as a function of time ¢
' Of f -
ST . . t> ]()2(,’
\n particular answer the following queg; .

() What will be the population i 2000

(i) In what year the does the 1980 popyls;
on

?
double’ (74)

(c) Solve the Homogeneous differential equation

2r(s2+ 1)dr + (r* + 1)ds = 0. (7%)

3. (z) Find the general solution of

d*y 2(x-+1)dy
2

+2y =1
dx dx 4

(;42 +2x)

linearly independent solutions of the correspondi®
homogencous equation. (1
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() Vind the general solution of the differential equation

-
3 A%y dy
x promver by ' x iy 0‘. 4 [ 2 / 4 / = .
rm Sl y=2xInx, x>0 (772)

(¢) Define Quasi-linear, Semi-linear and linear first
order partial differential equation and give one

example each, Also show that a family of spheres

%? 4 y? 4 (z~c)* = r* satisfies the first order

incar partial differential equation ¥~ W -

(77)

4, (a) Use the method of variation of parameter to find

a particular solution of the differential equation :

d’y  dy e~
: 4 6L Oy = e, (77
e dx T % e

P.T.O.
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(b) Use the method of undetermined coefficients to

find the particular solution of the differential

equation :
d?y . dy 2
7" -(-1;-4y=16x-12e 2 (77%)

(c) Given that y = e2* is a solution of

d2y dy
— — +4v=0.
(2x+1) 2+4(x+1) +4y

Find a linearly independent solution by reducing
the order. Write the general solution. (7%2)
5. (a) Find the solution of Cauchy problem for first order

PDE.

2gy-+399—+z=0 with u(x, 0) = sinx
ox 0y

(T%)
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(b) Find the Solution of characteristic cquation for

the first order PDE,

o e oay Wi
- Xg— Xxu with u(x, 0) = x2 (7'%2)

(c) Find the general solution of the equation :
(cy — bz)zx + (az — cz)zy = bx — ay (7%2)

(a) Solution general solution of Cauchy problem for

first order PDE.

2
?_uﬂ?i:(é;:_}) with u(0,y) = exp(y)  (7%)
X

(b) Find the general solution of the partial differential
equation :

|
x2(y — wu, + yHu — X)u, = WS y) (7%)

P.T.O.
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(¢) Reduce the equation :

yu +x*u, =0, x# 0, y=0, find the general

solution. (7'%4)



