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Question 1. [142+3+4=10]

(i) When is a differential equation said to be exact?
(ii) Is the equation
(2% + 22y?)dz + (22°y + y*)dy = 0
exact? Solve it.
(iii) Show that e/ % is the integrating factor of the linear differential equa-
tion
dy

2 4 Py =
dx+y Q,

where P, () are functions of x alone or constants.

Question 2. [1+44-5=10]

(i) Write down the general form of a first-order linear ordinary differential
equation.

(ii) Solve the initial-value problem that consists of the differential equation

d
(x2+1)d—i +d4ry =1

and the initial condition y(2) = 1.

(iii) Find the solution of the Bernoulli differential equation

dy 3
@v&y—xy.
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Question 3. [243+1+4=10]

(i) Write down the general form of a linear differential equation of nth
order.

(ii) Consider the differential equation

Py Py dy
C2 9t d oy,
dx3 dr?2 dx +ey

(a) Show that e*, ¢ and €?* are linearly independent solutions of
this equation on the interval —oo < x < co.

(b) Write the general solution of the given equation.

(iii) Given that y = x is a solution of

d? d
(a:2+1)d—;;—2x£+2y20

find a linearly independent solution by reducing the order.
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