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" Attempt FIVE Questions |
i) Write on both sides of the paper but begin a new question on afresh page
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1. (a) Find the following integrals

(i) fzva?+1dz

[4 marks]
(i) [ Bede

[4 marks]
(ili) [ gerde

[4 marks]

(b) Let u = u(x) and v = v(z) be differentiable real valued functions. By using the
Chain rule of differentiation, show that

/udv=uv—/vdu

Hence or otherwise, find [ esinz dz.
[8 marks]

2. (a) Plot the following points given in polar coordinates and give the rectangular
coordinates of each.
(i) A2,3)
[3 marks]
(ii) B(-2, %’1)
[3 marks]

(b) Convert the following polar equations to rectangular forms and sketch the
resulting graphs

(i) & =sind

[4 marks)]
(ii) r’sin20 =8

[4 marks]

(c) Express the following rectangular equations in polar form

(i) y=2?

[3 marks]
(ii) (z® +4°)° = 4(zy)?

[3 marks]

3. (a) By the method of partial fractions, find;

(i) J 25 de

[5 marks]
(i) [ i do

[5 marks]

(b) Using the substitution ¢ = tan §, find;

() J wememz9e
[6 marks]
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[5 marks]

4. (a) Using the method of approximating sums, find f: (% +2) dz

[10 marks]
Hint:
Y i= @ Y= M@ﬂ
(b) Investigate the following improper integrals for convergence
@) o we 9o
[5 marks]
(i) [, xe® dx
[6 marks]

5. (a) Let e be a given positive number. Determine the locus of a point P(x, y) if its
distance from the fixed point F(p, 0) is e times its distance from the vertical line
L whose equation is x = -P . Hence discuss the locus of P(x,y) whene =1 and

when e > 1.
[7 marks]
(b) Find the focus, directrix, axis and the vertex of the Parabola z2 = 24y.
[5 marks]
(c) Determine the graph of the equation
y? -2z +6y+15=0
[8 marks]
6. (a) Find the following integrals
(i) [ cosh3z dx
[4 marks]
(ii) [ tanh’®z dz
[4 marks]
(b) Evaluate the following limits
(i) Jim yz5tez
[3 marks]
(i) lim -5
x—r00
[3 marks]
(c) Find the derivatives of the following functions
(i) cosh(3z — 2)
[3 marks]
(i) sec™*(e*)
[3 marks]
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