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INSTRUCTIONS

ATTEMPT ANY THREE QUESTIONS

Show all the necessary working



Question1[20 marks]
Radio telegraphic transformer L—-R—C electrical network in figurel below, shows

the primary current 1,(t) and secondary current 1, (t) which satisfiesthe
Kirchhoff’s laws

! ’ 1 t
LI +M |2+aj0|1dx= E(t) .

: : 1t
M1 + LI+ RI2+C—2_[OI2dx:O

» d
T v )l 4

m

N
—

SN
L
Py

¢

o L
PRIMARY SECONDARY
Fig. 1

Examine the oscillations generated by the secondary current 1, (t) of the system,
if initially thereis no current or charge. Take the forcing functionas E(t) =d(t)

Question2 [20 marks]

(a). Compute the Laplace transform of (i) te** sin3t (ii) {M} [8 marks]
4s+3 4s+3
b) If F(s)= = use the Laplace transforms and
(0) 1T F(s) §'+28°+s+2  ($°+1)(s+2) ®
convolution theorem to find f (t). [8 marks]
. e ) Esin200t, O<t<I| /200
(c) .Giventhe full wave rectifier function f (t)=
0, | /200<t<I /100
(i) State the period of the periodic rectifier function above.
(i) Find the Laplace transform of the full wave rectifier function. [4 marks]



Question3 [20marks]
Define a system of first order linear ordinary differential equations by

1 1 1 1
X=2 1 -1|X+][1
-8 -5-3 0
(3) Compute €™ the exponential matrix
10 0
of the system and verify that [eAt lzo =010
001

(b)Show that €™ = (D(t)CD*l(O) where CD('[) is the fundamental matrix of the system.

Question4 [20marks|
(a) Apply the Laplace transform method to solve the simultaneous equations

%—Syz—Sx, ﬂ—y:—x: x(0)=2,y(0)=1 [13 marks]
dt at
(b) Determinethe value of y which satisfiesthe ordinary differential equation

xy"+(1-x)y +my=0; subjecttoy(0)=a, y'(0)=b, m positive integer.

[7 marks]
Question5 [20marks]
(a)Find al the solutions for the boundary-value problem
y'+1y=0,y(0)=0,y(20)=0 ;| >0
Show that | satisfiestherelation |, :kT: [8 marks]

(b) Solve theinitial boundary value problem
u =u,, 0O<x<1,t>0 satisfyingthe conditions

u(0,t)=1, u(Lt)=1 0<x<1,t>0
u(x,0)=1+sinpx, 0<x<1 [12 marks].



LAPLACE TRANSFORMSTABLE

f(t) Laplace transform of f (t)
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