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Instructions

Answer any 4 questions ONLY.
Symbols have the usual meanings



Question One [25 marks]

1.1 Integrate I = fﬁ—:j (5)
1.2 Derive the formula f_nn cos(mx) cos(nx) dx = {2 i]; 1??1 i z (5)
1.3 Evaluate the convergence of I = f; xz_dg;ﬁ (5)
1.4 Find I = [ cos3xcos4xdx (4)
1.5 Use integration by parts to prove the reduction formula: [ cos™x dx = %cos”‘lxsinx +
nT_lf cos™ %x dx (6)

Question Two [25 marks]

2111 = g-, and V = 250 volts and R = 50 ohms, find the change in ] i.e %resulting from

an increase of 1 volt in V and an increase of 0.5 ohm in R. (6)
22Find 1= [2X gy (5)
. 1 x3+2x
2.3 Evaluate the integral [ e (4)
2.4 Calculate the total area bounded by the curve y = x? — 4 , the x — axis and the ordinates
atx= —landx =4 (5)
2.5 Show that [~__x dx is divergent. (3)

Question Three |25 marks]

3.1 A simple circuit contains an emf producing a voltage E (t) in Volts, a resistor with
resistance R in hms , an inductor with inductance L in Henries. The current I(t) produced
is in Amperes. There is also a switch in the circuit. Now suppose E(t) = 40sin60t volts;
L =1H;R =20 Ohms and I(0) = 14, find I(t) and 1(0.1). (7)

3.2 A constant force F = 101 + 18] — 6k moves an object along a straight line from the point
(2, 3, 0)tothepoint (4, 9, 15). Find the work done if the distance is measured in

metres and the force is measured in Newtons. (6)
33 Letx* + y*+ z* + 6xyz = 5, where z = f(x, y). Find Z,,. (3)
3.4 For what values of ¢ is the angle between the vectors (—1,2,1)and (1,0,c ) equal

to 6077 (5)

. (4 2 6 -
3.5 Giventhat 4 = ( 1 8 7) determine:
(a) AT (2)
(b)A-AT (2)



Question Four [25 marks]

4.1 Solve the following differential equation xy =y + xe’lx (6)
1 1 1
4.2 Use the Row Reduction Method to find the inverse of the matrix A = |2 —1 1 ] (6)
' 1 2 -1

43 1f=2F = 3 —i5, find a and b. 4)

4.4 Use vector methods to prove that the line segment joining the mid-points of two sides of a
triangle 1s parallel to the third side. (35)

. . . . . 10 126"+ i5in126")
4.5 Simplify the following, giving the result in polar form Z(ECOOSS — ;:iglmc) (4)

Question Five [25 marks]

5.1 Find the centroid of the region enclosed by the x-axis and the top half of the ellipse 9x% + 4y* = 36 (6)
5.2 Consider the series Y., n/(n + 1)1

(a) Find the partial sum s, s,, s; and s, . Do you recognize the denominators?

Use the pattern to guess a formula for s, . (4)
(b) Use mathematical induction to prove your guess. 4)
(c) Show that the given infinite series is convergent, and find its sum. (3)
5.3 Find the polar forms for 2/, and 1/, by first putting z and w into polar form.
z=2/3-2i,w= —1+i (5)
" 58
5.4 Use the De Moivre’s Theorem to solve (2\/§ + 21) 3)
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