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1. Find the general solution of the following differential equations

dy
(2my+y2)%+y2—x2:0

d
dy .y _ o

dr =«
[12 marks]

2. Find all constant solutions of the equation

dy 3
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do Yy Y

Draw the direction field for the equation and sketch the graph of the solution
of the equation satisfying the initial condition y(1) = 1.

[6 marks]
3. Solve the following initial value problems
' dQ—y Yo _ 1 0)=1, ¥(0)=0
(1) dﬂj2+(dﬂj)_ ) y()_ ) y()_ )
) d’y  ,dy
(ii) T3+ 2= 42 y(0) =0, y'(0)=0.
[18 marks]

4. Suppose that A is a real parameter. Considering separately the cases
where A > 0, A =0, and A < 0, find a fundamental set of solutions {y1,ys}
of the following differential equation

d*y

— 4+ Xy =0.

dz? A
In each case calculate the Wronskian W (y;, y2)(z) and show that the Abel’s
Theorem is satisfied.

[10 marks]

5. It is found experimentally that a lkg mass hanging in equilibrium
stretches a spring 0.2m. If the mass is pulled down an additional 0.25m and
then released from rest with zero initial velocity, find the subsequent motion.
Find the frequency, the period and the amplitude of the motion. Neglect the



air resistance and take g =9.8m/s.
[10 marks]

6. Use the method of Frobenius to find the general solution of the following
differential equation
d’y  .dy
20— +3— —y=0.
¥ da? * dr Y

[12 marks]

7. Using the method of Laplace transform solve the following initial value
problems
(a)
@z + 162 = cosdt, x(0)=0,2'(0) =1
dt? ’ ’ '
(b)

dz
T 20 = f(t), x(0)=0,

where
2for0 <t <2

Ft) = {tfortZQ
[21 marks]

8. Solve the following boundary value problem using an appropriate Green’s

function
d?y
a2 = f(z), y(0)=0, y(1)=0.

[11 marks]
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