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Instruction: ATTEMPT NUMBER ONE (1) AND ANY OTHER FOUR (4) QUESTIONS
4X+2y ..
1. @ If f(x,y)= ; find f(1,-3) [5 Marks]
2-2xy
() fu=(XYy,2)V=X+y+ZW=X+Yy+Z
Find the Jacobian J = sluv,w) [5 Marks]
o(x,y,2)
(©) Evaluate the Laplace transform of cos wt [6 Marks]
. 4 p2y
Evaluate the double integral | = _[0 [ (2x+3y)ixdy [6 Marks]
y
2. (@) Evaluate fii Cos zdz [6 Marks]
(b) Determine the Fourier Series to represent the function:

0 —7z<x<—”2

f(x)=43 - < X<
* A A [6 Marks]

0 §é<x<ﬂ ’
f(x+27)=1(x)
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3. @ Given that u(x,y) =e *cosy, show that u(x, y) isan harmonic function and then
find the function v(x, y) that is conjugate to u(x,y) .

(Hint: find v(x, y) that ensures that f(x) =u(x,y)+ jv(x,y) is analytic). [6 Marks]

(b) State and prove Liouville’s theorem. [6 Marks]

_y2
4. @) Evaluate j j IR {%}dxdydz where R is the rectangular box

1<x<30<y<2andl<z<2,

in space. [4 Marks]
(b) If z=3+5iand z,=2+3i
Find (i) z, +z, (i) |zl + 22| (iii) % (iv) Z; V) z,z, [8 Marks]
1
5. @) (1) State the Green’s theorem [2 Marks]

(ii) Let M =xy*and N = x* +x?y and let C be the circle x*+y* =1
oriented anticlockwise;

Find J-c M (X, y)dx+ N(x, y)dy by applying the Green’s theorem. [6 Marks]

(b) Evaluate f(z)=

around the circle C in the clockwise sense, where |z| = %

2’ -7
[6 Marks]
6. (a) Let F(x,y,z)=6xi+6yj+4zk
Evaluate ﬂjdivF(x, y,z)dv using the Divergence theorem, where D is the ball:
D
X*+y*+z2°<1 [6 Marks]

(b)Write the complex number z = x +iy in the polar form; hence find mod z and arg z.

[6 Marks]
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