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Write your Roll No. on the top immediately on receipt of this question paper.
Attempt all questions by selecting two parts from each question.

Both parts of the question to be attempted together.

All questions carry equal marks.

The use of a calculator is not allowed.

(@) Show that y = 4e?* + 2e~3% is a solution of the initial-value problem (7.5
2
%+ % —-6y=0, y(0)=6  y'(0)=2
Is y = 2e%* + 4e73% also a solution of this problem? Explain why or why not.
(b)  Solve the following initial value problem (7.5)
‘%+4x2 +y2=0, y(2)=-7, x>0
(c) Solve the differential equation (7.5)
(zs" 1)ds+ (s—-sz)dt -0,
t t*
(@) Solve the differential equation (7.5)
xdy+{xy+y—-1)dx=0.
(b) Solve the differential equation (7.5)

(2xy? + y)dx + 2y3 —x)dy =0
by first finding an integrating factor.

(c)  Find the orthogonal trajectories of the family of circles x? + y? = ¢ (7.5)
(a) Solve the initial value problem (7.5)
d’y _dy :
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Find the general solution of the following differential equation by using the
method of undetermined coefficients.

d’y dy

R S S - 2x

) 2 e +5y=4e“*.
Use the method of variation of parameters to find the general solution of the
differential equation

d’y _ dy "y
a—;—z -&-x-+y— e*sin x.

Find the general solution of the differential equation
d¥y d*y _ dy
- Tl R Ll “y_
X Ix3 x dx2+2xdx 2y
=,
Transform the following fourth-order ordinary differential equation into a system
of four first-order ordinary differential equation

dty dy dy dy

E+4E+6m+4a’+}!=0.
Solve the linear system
dx dy "
Et—+a?-2x—4y-—e
dx dy &
'E‘F*d—t— =e".

Find the general solution of the following differential equation
Py — Wue +y* (u — uy =u?(x- )
Find the solution of the equation
xu, +yu,=xe™"
with Cauchy dafa u=0ony=x?%
Reduce the following equation into canonical form and find the general solution
Uy + Uy, = ¥

Solve the following initial value problem using the method of separation of
variables

Uy +2u, =0, u(0,y)=4e™%.
Find the solution of the initial value systems
U — 2UlU, = UV — X, Vp+av, =0
with u(x,0) = x and v(x,0) = x.
Obtain the general solution of
duy, + S5uy, tuyy, +u, +uy, =2
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