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Please answer all 7 questions.
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1. {15 marks)

{(a} Find the solution y(x) of the differential equation

20xy® + 2y)y’ =y,
subject to the initial condition (1) = 2.

(b) Find an implicit expression for the the general solution of the differ-
ential cquation

siny

(2;1:6:‘"23;"2 + — 9)dx + (‘Zewgy + cosyluuwldy = Q.

{¢) Find the solution of the differential cquation

dy 3yt + 92?
EL'. = _zy.’fl , (.L > 0)

subject to the initial condition (1} = 1,

2. (10 marks) Use variation of parameters to solve
oy toy —dy =22 (x> 0).
Note: marks will be awarded based on the method.

3. (15 marks) Consider the equation

1
v+ " = gla).

{a) Set g{x) = 0.
i. Convert this to a sccond order ODE and find its general solution.
ii. Using the Wronskian, verify that the solutions obtained are lin-
early independent.

{(b) Set g(z) = 2z -+ 4. Find the solution to the original fourth order
ODE using undelermined coefficients.

4. (15 marks} (10 marks) Use Laplace transforms to solve the initial value

problem
?,_2?_{t 0<t<s,
J J_ 5 tZS 3

with initial condition 4(0) = ¥,.
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5. (10 marks) Find the inverse Laplace transform of

(a)
1
(b) )

s+ D2+ 4)

6. {a} (5 marks) Solve the system of equations
Ty — 2wy + 3y =7

-1 + 22— 223 = =5
ey — o — 1y = 4.

(b) (5 marks) Find the cigenvalues and eigenvectors of the matrix

1 -1
4 =2/
7. (10 marks) Find the general solution of the system of differential equations

.;r'1 =y + 4y

T .
Ll?fq_ = ? + Zﬂ,g



TABLE 6.2.1 Elementary Laplace Transforms
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