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QUESTION 1 (30 MARKS)

a)

b)

¢)

d)

e)

f)

g)

Find the angle between planes 3x+2 y—2z=4 and 2x+ y+2z=I {3marks)
Find the centre and radius of the circle passing through the points (4,3 ), (0,1 ) and (1,0). (6 marks)

Determine if the line with parametric equations x=-2f, y=2+ 7¢, z=—1-4¢ intersects the plane

4x+9y-2z=-8. If it does give the coordinates of that point of intersection. (4 marks)
Find Cartesian equation for the curve » = 2sin& + 2cosé (3marks)
For what values of x are the vectors <—6, 24 2> and <x, %, x) orthogonal? (4 marks)

Given a=3i-2j-3k, b=-i+j+2k and ¢=3i —k, find the angle between a+b and
b-2c. (6 marks)

A ball of mass 72 g. travelling horizontally at 39ms™" strikes a wall at right angles and rebounds with a speed

of 28ms™". Find the impulse exerted on the ball. (4marks)

QUESTION 2 (20 MARKS)

a)

b)

; ’ ; ]
Derive the equation of motion .S = ur + Eafz. (4 marks)

A stone is projected vertically upwards with a velocity of 90m /s from the ground. Calculate:

i.  The time it takes to reach the maximum height . (2 marks)

ii.  The time of flight. (3 marks)

iii.  The maximum height reached. (3 marks)

iv.  The velocity with which it lands on the ground. (3 marks)
Show from Newton’s second law of motion that Force = mass x acceleration. (5 marks)



QUESTION 3 (20 MARKS)

a) Write down the equation of the plane containing the points P(4,-3,1),0 (-3, ~1,1) and R(4, -2,8).

(5 marks)

b) Find the distance between the parallel planes 10x +2y —2z=10and 5x+ y-z=4 (5 marks)
¢) i) Showthat @ x g = 0 for any vector a. (4 marks)
ii) Prove that the vector a x b is orthogonal to vector b. (6 marks)

QUESTION 4 (20 MARKS)
a) Is the point (1,-1) within or outside the circle whose equation is 4x* + f’:y2 +12x - 20y + 25 =0 (5 marks)

b) Show that the equation of a circle that passes through (-1, 1) and whose centre is the point of intersection of the
lines x +3y+7=0and 2y —3x + 12 =0 is given by x2+yP-4x+6y-12=0 (6 marks)

(¢) (i) Show that a particle has the same velocity at a height of S metres above the ground

when it is ascending and when it is descending. (5 mks)
(i) Show that if a body leaves with a velocity of 10 m/s from the ground, it will arrive

at the same spot with the same velocity downwards. (4 mks)
QUESTION 5 (20 MARKS)
a) Represent the point with Cartesian coordinates (1,—1) in terms of polar coordinates (4 marks)
b) Convert r=-7cosé into Cartesian equation. (4 marks)
¢) Find the area enclosed by one loop of the four-leaved rose r = sin26 (6 marks)
d) Calculate the arc length of the polar curve r = —4sinf, 0<8<~x (6 marks)




