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QUESTION 1

39
1. (a) FF(s)=L{f{t)} = /0 Tt f(t)dt is the Laplace transform of f(t), show
that

i LA} =sL{fB)} - f(0)
i L{f"0)}="L{fB)} - sf'(0) - f(0)

(b) Use the method of variation of parameters to solve

[6 marks]
[6 marks]
y'+y=tanz
[8 marks]
QUESTION 2

2. (a) Use the method of undertemined coefficients to solve

y' + 4y + 3y = 5sin2z

(b) Obtain the series solution of

[8 marks]
2z’ + (1+z)y +y=0
about z = 0

[12 marks]



QUESTION 3

3. (a) Use the method of separation of variables to solve

i.evy—z—23=0 [6 marks]
ii. yy' + (1 +y¥)sinz =0 [7 marks]
(b) Solve
hnty: = 0
Yo—y1 = 0

y1(0) =1 ¥2(0) =3

[8 marks]

QUESTION 4

4. (a) Integrate

12 n
y' = Ay  where A= Y =
3 2 Y2

[10 marks]

(b) Show that the differential equation

(3z + cosy)dy + (3y + €®)dz =0

is exact and find the solution. [10 marks|




QUESTION 5

5. (a) Obtain an integrating factor and solve the differential equation

2
(y_ + 2ye"”) dz + (y + €%)dy

2
[10 marks]
(b) Prove that the differential equation
zdy + ydx — 27%y%dy = 0
has an integrating factor of the form z”y™ and solve the equation [10

marks]

QUESTION 6

6. Use the method of Frobenius to obtain two linearly independent solutions of

the differential equation
252" + (2 - z)y +y =0

about z = 0.

Give each solution in the form of a suitable series with only the first five terms.

(20 marks]
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QUESTION 7

7. Use Laplace Transform technique to solve

(a)
y' =3y +2y=6e"", y(0)=3,

Y +2y +5y=0

[8 marks]

[6 marks]

[6 marks]



TABLE OF LAPLACE TRANSFORM FORMULAS

g[em]zsla _ S Lsia]=eaz
Fsin at] = }Ii—ai F! Eﬂl_a'z: = é sin at
ZFlcos at] = pepnp F1 [sz j_ az: = COs at

First Differentiation Formula

ZID*x] = s"L[x] — " 'x(0) — s 2x'(0) — - - - — x""10)

# [ f ) du] 10 B B F(s)] - f | mIF(s)] du

[}

In the following formulas, F(s) = Z[ f(2)], so f(t) = L [F(s)].
First Shift Formula

ZLle*f(1)] = F(s — a) LF(s)) = e* L7 [F(s + a)]
Second Differentiation Formula

G ISRy O P e Y SR

Second Shift Formula

Llug@)]=e=L[gt+a) L 'e =F(s)] = u,)f(t — a)

Convolution
LTHF(5)G(s)] = LTI [F(s)] * £7[G(5)]
where
(f* 80 = L fie - w)g(a) du
Periodic Functions

If f(t + p) = f(2) for all ¢, then

| f * 1) dt
Ll ==




