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SECTION A
QUESTION 1
1.1  Prove that log,b? x logya® = log,64 . ] (SImarkS)-
1.2 Giventhatp+g= Pdi’ transpose to make p the subjec_t of formula. (5 marks)
1.3 Show tha’; tan 6 + cot@ = sec cosec € : ' (5 marks)
A 1.4 Fig Q1.4 shows a sector of a circle which subtends an angle of 2/ 5 radians af
the centre. Determine the shaded area.
Fig. Q1.4 A
(5 marks)
1.5 Differentiate from first principles:
fl)=5z"+3% : ' (S'marks,i '
1.6  Find the equation of a line perpendicular to y = 3x + 4 passing through point
2; 5) A (5 marks)
1.7  Solve the following simultaneous equations using Cramer’s rule: ihik
3lx =2y
defyedl =1 _ gl - (5 marks)
1.8 Expand (2x — 3y)* using Péscal’s tfiangle'. ' .(5 marks)
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SECTION B

QUESTION 2

a) When an effort E is applied to the gear box on a diesel motor it is found that a
resistance R can be overcome and that E and R are connected by a formula
E = a+ bR where a and b are constants. An effort of 3.5N overcomes a
resistance of 5N and an effort of 5.3N overcomes a resistance of 8N. Find the
values of a and b. (6 marks)

b) A classroom measuring 11m by 24m is surrounded by a flower bed of constant
width. If the total area of the classroom and the flower bed is 378m?, find. the
width of the flower bed. ' S (9 marks)

. QUESTION 3

A buoy consists of a frustum of a cone whose ends have radii 1,0m and 1,8m and
whose height is 2,0m, to which is attached, at the larger end, a hemisphere of radius
1,8m. Calculate the volume and surface area of the buoy. (15 marks)

QUESTION 4

. a) A cooling tower is 20m high. The inside diameter of the tower at different
heights is given in the following table.

Height (m) 0 5 10 15 20

Diameter (m) 16 1 13.3 10,7 8,6 8

Estimate the capacity of the tower. | , (8 marks)
b) A steel disc has a diameter of 8,00cm and is of thickness 1,80cm. A triangular

groove is machined centrally around the rim to form a pulley. If the triangular
shape is isosceles, with base 1,80cm (coinciding with the edges of the rim) and
perpendicular height 1,20cm. Find the volume of metal removed and the mass
of the pulley if steel has a density of 7,80g/cm?. (7 marks)
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QUESTION 5
a) For a moving body § = 4t3 + 3t? — 2 where s is the distance travelled in metres
and tis the time taken in seconds. Find:
i). The velocity after 4 seconds ) (3 marks)
ii) Acceleration after 4 seconds ; - (3 marks)
iiiy ~ The value of t when acceleration is 140m/s? : (3 marks)
b) Resistance to motion F of a moving vehicle is given by F = -f; + 100x. Determine
the minimum value of the resistance. (6 marks)
QUESTION 6
Determine the area between curve Y = x* — 2x* — 8x and the x-axis. (15 marks)
QUESTION 7
Plot a graph of y = 2x? — 4x — 8 for values of x between x = —2 and x = 4. From the
graph: ‘
a) Find the value of y when X = 1,75.
Find the value of x when y = 2,4
c) Determine the coordinates of the turnirig_po_int and its nature.
Solve the equation 2x? — 4x — 8 = 0.
e) Find the roots of the equation 2x2v —7x+4=0 = | : (15 marks)
v



