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Q1. (A) The simultaneous equations representing the currents flowing in an
unbalanced, three-phase, star-connected, electrical network are as follows: (6 Mark)

24 I, + 361, 4+ 48 = 12
-39, + 131, — 651, 2.6
1.7 I, + 1191, + 85I 0

Using matrices, solve the equations for I;,1, and I5.

' " 342
B.Find £} {B—S—M} (6 Mark)

(s-3)(s+1)3
Q2. (A) The Fourier series of the function f(8) = 62 in the range -7 < 0 < 1 is
given by: (8 Mark)
—pn2 _ Tt 1 1 _ 1 1
f(6) =6°= - —4 (cos@ 77 €0520 + 5 €0536 — 5 c0s46 + - cos50 )

Now, let 8 = 7 to show that:
2

yo LT

n=1l 2" ¢

B.If aYx;x; = 0 where a;; are constant a;; + a;; = 0. (4 Mark)

Q3. (A) if § is a real antisymmetric matrix then, prove that: (6 Mark)
A=(T-5(+5)",

is orthogonal.

B. Determine the Laplace transforms of the following: (8 Mark)

a. 5e 3 sinh2t b. 2e3t(4cos2t — 5sin2t)

Q4. (A) If a unitary matrix U is written as 4 + iB, where A and § are Hermitian and
commutate. Show the following: A%+ B? =] (6 Mark)

B. Show that the relation between the components resolved in original system (x, y)
And those resolved in the new rotated system (X, ) are given by: (6 Mark)

X = x cosP + y sin@

y = —xsin® + y cos®
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