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QUESTION ONE (compulsory)

1a) (i) State the Cauchy — Riemann equations. (2marks)
.1 ) .
(b) Express f(z) = j——In z inthe form u +jv. Hence, show that
T
o’v. O’v o’u JS’u
~+— =0 and > + 5 = O is harmonic (10marks)
ox oy Ox oy
c) The circle |Z| =4 jis described in the z plane in anti-clockwise manner. Obtain its image in the W
plane under the transformation W = — and state the direction of development
i.  Sketch the circle in the Z-plane and W-plane.
ii. ) Determine the centre and radius of the resulting circle in the W-plane. (11 marks)
Lo . T
d) Expand f(z)=sinz in Taylor series about z = 2 (7marks)
QUESTION TWO
(a) The instantaneous current | passing through a circuit of resistance R and inductance L satisfies the

di
differential equation. LE +Ri =V, coswt

b)

Where t is time and V, and o are constant. Show that

|74 _R
i= e {lwsinwt +Rcoswt}+Ce ' (9marks)

W’ +R
State the Legendre Linear Equation (1mark)
Solve completely the differential equation by using the substitution gZ = (2x-1)

d’y

2P =2
(+2) dx?

—(x+2)%+y:3x+4. (10 marks)
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QUESTION THREE

a) Solve the difference equation y, ., —2Y, , + Y, = 2"[n? (émarks)
z
b) Find the Residue of f (z) = — (émarks)
z°+1
2z -1
c) Evaluate _f— dz using residue theorem where cis a circIe|Z| =2 (8marks)
> z(z+1)
QUESTION FOUR
(a) Determine where the functionW = z° — 4 fails to be regular (3marks)
b) Solve the following differential equations.
d’x _dx dx 25
c) —— —6—+10x=20—e" whent=0,x=4,—="— (8marks)
dt dt dat 2
c Given that u = x> —y? +e*cosy +8
i) Show that U is harmonic
ii) Find the function V such that f(z) = u+ jV is analytic where U is as in (i)
(9marks)
QUESTION FIVE
(a) State Cauchy linear equation.
(b) Use the substitution X = et to express the differential equation.
d?y dy 1 : d’y  dy
x2—2 +5x—2L +3y =|1+= |Inx intheform a—+b—=+cy = f (t)
dx? dx X dt dt
Where a, b and c are constants. Hence, solve the differential equation. (20 marks)
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