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Instructions

1. This paper consists of TWO sections.

a. SECTION A(COMPULSORY): 40 MARKS
Answer ALL QUESTIONS.

b. SECTION B: 60 MARKS
Answer ANY THREE questions.
Submmit solutions to ONLY THREE questions in Section B.

2. Each question in Section B is worth 20%.
3. Show all your working.

4. Special requirements: None

THIS PAPER SHOULD NOT BE OQPENED UNTIL PERMISSION HAS BEEN GIVEN BY THE
INVIGILATOR.




Section A: Answer ALL Questions

Al.

W

. Identify the non-linear term in each of the following non-linear ODEs.

dy(z)

i. — cos(y(z)) = sin(z) [11
dz(ty  _dx(t), .
s RO 1)
i, (1+x2)di’§) w‘d"';(;) = 0 [1]

. Find the particular solution of the following IVP given that its general solution

isy? =1+ Ae™.
yy —zy* +x =0, y(-1)=—L

[4]
N ; 14z
. Solve the initial value problem, y' + meml K 0, #(1)=1 [5]
. Verify that 9, = e“ cosz and y = e”sin 2 are solutions of
¥ -2y +2y=0, on (—o0, 00).
(5]
. Iind the particular solution for the IVP,
y' 3+ 2y =0, y(0)=-2, ¢(0)=2.
[7]
. Find the general solution of the ODE,
yiu +ym o 'Ty” _ y.' + Gy = (),
[6]
. Find the inverse Laplace transform of
2--3s
F(8) = -—rr
)= 55z
ol

. Reduce the following ODE into a system of first order ODEs, leaving your answer

in matrix form.
i+ 2 — 3y = 0.

[5]




Section B: Answer ANY 3 Questions

B2. (a) Confirm that
(doy® + 3y)dz + (32%y + 22)dy = 0

has an integrating factor of the form p = 2™y"™. Determine m and n, hence solve
the ODE. [13]

(b} Solve the Bernoulli equation
Y +y=ye

B3. (a) Use the method of undetermined coefficients to find the general solution of
y" + 2 +y = 8z% cosz — dusinz,
[15]

(b) Let ¢y(z) and ¢q(z) be any two differentiable functions. Prove that if the Wron-
skian vanishes, then one function is a constant multiple of the other. [5]

B4. Suppose
[e u]
Y= Z an(z — 1)
n=0
on an open interval [ that contains xq = 1. Express the function
(1+2)y” + 2(z — )%y + 3y

as a power series in (z — 1) on /. Find the recurrence relation. £20]




B5. (a) Find the Laplace transform of
F(#) = tsinh(2t).
[5}

{b) Solve the following IVP using Laplace transform.
¥ =3y +2y=e% 90 =1 9(0)=—4

[15]

B6. (a) Reduce the following ODE into a system of first order ODEs, leaving your answer
in matrix form.
3+ 5y + 2y = 0.

{51
(b) Find the general solution of
TN /4 -3
pre (y(t)) = AX, where, A= (2 _1) .
[15]

END OF EXAMINATION




Tahle 1: Elementary Laplace Transforms

f(t) = L7H{F(s)}

F(f) = L{f(t)}
1 -, §>0.
s
gt L s> a.
s—a
nt
t"*, n = positive integer i 5> 0.
I'p+ 1)
P, n>-1 W’ s> 0.
a
sin at —— 5 >
52 + a?
5
cosal m, s> 0.
sinh af m, 5> Iﬁ',!
e hat P 5> a
cosh a D > laj.
b
t gin bt —, 8> a.
¢ (58— a)?+ b
s—a
%t cos bt —— > a.
‘ (s —a)24b?
t"e®, 0 = positive integer L, 5> a.
(s — a)nt!
7o) S F(s) = 5" L(0) = - = f0(0)

(=" f(8)

F(s)




