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QUESTION ONE (30MARKS)

(a) Given f(x,y) = sinx + cosy, use implicit function theorem to evaluate % (7 marks)

(b) Find the equation of the tangent to the curve r = sinf at 8 = g (6 marks)
(c) Given f(t) = sint and h(t) = t, find the convolution of f(t)and h(t) (6 marks)

(d) Evaluate §. (x* —y?)dx + (2y — x)dy where C consists of the region in the first

quadrant that is bounded by the curves y = x% and y = x3 (7 marks)
(e) Evaluate |. 12 foy (8xy + 1)dxdy (4 marks)
QUESTION TWO (20MARKS)
(a) If z = x? + y? where x = rcos® and y = rsin @, show that
g—i = 2xcos@ + 2ysin® (7 marks)
. a2 92
(b) Given f = 3x? + 2xy + 4y?, show that %f; = ay—aic (7 marks)
(c) Giventhat U = x3 — xy — y*, find the value of ZZTZ ifx=—-landy = -2
(6 Marks)
QUESTION THREE (20 MARKS)
(a) If g(t) = e 3% and h(t) = e?', show that g = h(t) = h * g(t) (7 marks)
(b) Evaluate L{/ Ot e¥sin(t — u) du} (6 marks)
(c) Show that foﬂ foa 2mr?sinfdldr = %‘t (1 - cosa) (7 marks)
QUESTION FOUR (20 MARKS)
(a) Convert (i)  (4.-3) to polar coordinates
(ii) (4.5, 5.16 rads) to cartesian form (6 marks)
(b) (i) Convert the polar equation r = —3cos#6 to rectangular form
(i)  Convert xy = 4 to polar form simplifying your answer (7 marks)
(c.) Find the gradient of the tangent to the curve r = 8 when 8 = % (7 marks)
QUESTION FIVE (20 MARKS)
(a) Evaluate foz f_zl i 13(x + y? + z)dxdzdy (6 marks)

(b) Compute the line integral §. (5 — xy — y*)dx — (2xy — x*)dy, where C is the
boundary of the square R = {(x,y):0<x<1,0<y <1} (7 marks)

(c) Use Green’s theorem to evaluate §, x?ydx + x*dy , where C is the boundary, described
anticlockwise, of the tringle whose vertices are (0,0), (1,0), (1,1) (7 marks)




