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22 MAT 304E

REGULAR — MAIN EXAM
MAT 304E ORDINARY DIFFERENTIAL EQUATIONS II

STREAM: BED (Arts/Science) DURATION: 3 Hours

INSTRUCTIONS TO CANDIDATES
i  Answer ALL Questions from section A and any THREE from section B.

il. Do not write on the question paper.

SECTION A (31 Marks)

Answer ALL questions in this section.

Question One (16 Marks)

a) Solve the initial value problem {y = 20 ~1) (7 Marks)
y(1) =y,
b) Consider the functions Vx € R, f(x) = x, g(x) = x? and h(x) = x* . Use the Wroskian to show
that f, g, h are linearly independent. ( 5 Marks)
¢) Write the general solution to y"'(x) — 2y'(x) = 0. (4 Marks)

Question Two (15 Marks)

a) What is an analytic function? (2 Marks)
b) Write the series solution around xy = 0 of the function f(x) = Eﬁ and find the radius of
convergence. (5 Marks)

¢) Solve the Ordinary differential equation y' + xy = x? with y(0) = y,. (5 Marks)

d) Let L: C™(A) = C°(A) be a linear operator. Show that VA, u € R: Vy,,y, € C"(A):
(3 Marks)

L(Ay; + pyz) = AL(y1) + uL(y2)

SECTION B (39 Marks)

Answer any THREE questions.

Question Three (13 Marks)
a) Solve the ODE initial value problem (13 Marks)
3y (x) + x%y" (x) — 2xy' (x) + 2y(x) = f(x), Vx € [1,00)
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Question Four (13 Marks)

a) Use proof by induction to show that given ana € R — (—1)N* with (—=1)N* = {—x|x e N*} =

{-1,—-2,-3,...}, we have: (7 Marks)
F(n +1+a)
Vn € N*: ﬂ(i<+a) s
b) Write the series expansion of the functlon f(x) = e* cos x and find the radius of convergence.
(6 Marks)

Question Five (13 Marks)
a) Solve the linear ODE
y'(x) + cos(x)y(x) =0

with a series around x = 0. (13 Marks)
Question Six (13 Marks)
a) State the techniques for solving ODEs. (2 Marks)
b) Solve the initial value problem. (5 Marks)
{ y' =y?
y(0) =yo
c) Solve the initial value problem (6 Marks)

{ ¥'(x) +w?y(x) =0
y(0) =y Ay (0) =y,
Question Seven (13 Marks)

a) Find the general solution to the initial value problem (13 Marks)

[ Y@=
y(0) =a, Ay'(0) = a,

FhREA Ak dhd ok h ok rdh ok rddhrdddhrr o hhhhhid

. ]
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