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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
Angwer ANY THREE questions,
Submit 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 OPENED UNTIL PERMISSION HAS BEEN GIVEN BY THE
INVIGILATOR.




Section A: Answer ALL Questions

Al.

. By elimin'ating A and B, determine the ODE satisfied by the function,

y = Ae® + Be™®. 3]

. Find an integrating factor for

oxyide + (3z%y? + 2%y® + Vdy = 0.

. Solve the ODE,

(2 + 3zy + y*)dz — zdy = 0.
(]

. Find the second, linearly independent solution of z%y” + 2y’ — 6y = 0, giveﬁ that

y(z) = 2? is a solution of the ODE. i8]

. Solve the initial value problem,

y' =Ty +10y =0, y(0)=ky, ¢(0)=k.
5

. Find the general solution of,

yz’v + 4ym + Gy” + 4yf =0.

. Find the inverse Laplace transform of,

2 -+ 3s

FO) = e s 60,

[5]

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

i matrix form.
i+ by + 6y =0.

[4]




Section B: Answer ANY 3 Questions

M,

N’E - 3 . : .
B2. (a) Show that if __j/f_J = (), where @ is a function of y only, then the differential

equation,
M(z,y)dz + N(z,y)dy =0

has an integrating factor of the form

utr) = [ Qian).

(20]

(b) Find the value of b for which {zy® + bz?y)dz + (z +y)z’dy = 0 is exact, and then
solve it using that value of b. (10}

B3. (a} Verify that yi{(z) = ¢® and ya(z) = z satisfy the corresponding homogeneous
equation of the nonhomogeneous equation,

(L—zly +zy —y =2z — 1%

[5)

(b) Hence use the method of variation of parameters to find a particular solution of
the nonhomogeneous equation. [15]

B4. Solve the given differential equation by means of a power series about zg = 0. Find
the recurrence relation and the first four terms in each of two linearly independent
solutions.

(1+ 22%)y" + 6zy’ + 2y = 0.

[20]




- B5. (a) Find the Laplace transform of

F(#) = cosh®¢.

{b) Sotve the following IVP using Laplace transform.,
Y -6y + by =3, y(0)=2, ¢'(0)=23.

[15]

B6. (a) Reduce the following ODE into a system of first order ODEs, leaving your answer
in matrix form. _ :
' 6y + 9 — Sy = 0.

[5]
{b) Solve the initial value problem given
dX (i) 2 T (5
pre (y(t)) = AX, where, A= (24 _15), given, X(0) = (3 .
[15]

END OF EXAMINATION




Table 1: Elementary Laplace Transforins

f(t) = L7H{F(s)} F(s) = L{f()}
1
1 -, s>0.
s
1
et , &> a.
§—a
|
t", n = positive integer ;%_«T, 8> 0.
! Fip+ 1}
o p> -1 _(87;::?} 8> 0,
sin at ﬁgﬁ’ s> 0.
cos at ———&i——, 5 > 0.
5%+ a?
sinh at Ao 5> lal.
5
cosh al a5 |al.
, , b
e® gin bt m, 8> a.
ot §—a
e* cos bt m(s—a)g—i—b?’ 8> a.
t"e®, m = positive integer ———n—lw% §>a
. ) % (S . a)n+1’ !
7o) S F(s) = 71 f(0) =+ — SO (0)
(=t f(t) F(s)




