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QUESTION ONE COMPULSORY (30 MARKS)
(4 mks)

(a) Briefly explain the following terms:
(i) Momentum
(i1) Impulse
(1i1) Coefficient of restitution

(iv)  Friction
(b) If 0 is the angle between p and ¢ prove thatp.q = llpllligllicos® (4 mks)
(c) Triangle RST has vertices at R(-1,-2), S(-5,6) and T(7,3). Find the
equation of the altitude from S (3 mks)
e straight line joining the point (2,9) to the point of intersection
(4 mks)

(d) Find the equation of th
of 2y =—=7x+ 18 and x

(e) Abodyis thrown verticall
1.
(3 mks)

—12y+22=0

y upwards from the ground with an initial velocity of

20ms™
(i) Determine the maximum height reached.
(i1) What velocity will the body have at 10m above the ground in its motion
downwards? (2 mks)
( (1) Find a so (hat 2i — 3j + Skand 20 + aj — 2k are perpendicuiai. (2 mks)
perpendicular to the plane of the vectors A=73i-3j+4k
(4 mks)

(ii) Find a unit vector
andB=i+j—2k
d (5, 7) are the end of a diameter of a circle. Find the equation
(4 mks)

(g) Two points (-1, -1)an
of the circle in the form x:+y?+ax+by=c

QUESTION TWO (20 MARKS)

es (2,-2) in terms of polar coordinates

(a) Represent the point with C artesian coordinat
(3 mks)
(b) Convert 1= —3cosf into Cartesian equation (2mks)
(¢) Find the line through the points A(=3,4,—5) and B(=5,6,7) In sararietric and
symmetric forms (3 mks)
(d) Find the arca enclosed between the curves 1 = 3cosf and 1, =1+ cost
(6mks)
(e) Show that the equation of the circle through the midpoints of the sides of the triangle
whose vertices are (2.0), (b.0) and (0,c) is x + 3 = %Ex - %C—Ciy (6 mks)



QUESTION THREE (20 MARKS)

(a) A body of mass 3kg is sliding down a smooth plane inclined at 309 to the horizontal.
- : e 343
(i)Show that the normal reaction exerted by the plane on the mass is given by —-\i—_ g

where g is the acceleration due to gravity. (5 mks)
(i1) Calculate the acceleration of the body down the plane. (3 mks)

(b) A uniform ladder 8m long weighing 220 N rests ona rough ground and is propped
against a vertical wall at an angle of 8° to the horizontal. If 4= 0.5 for the ground and
wall surfaces, find the value of 6 when the ladder is just about to slip. (6 mks)
(¢) Masses of 50g and 70g hang vertically from the ends of a light string which passes
over a smooth pulley. The system is released. Find the speed of the masses after the larger
one has descended 25¢cm. (4 mks)
(d) A particle P is projected from a point 5m above the ground. The horizontal and vertical
components of the velocity of projection are each 24ms~1 . Find the angle of
projection. (2mks)

QUESTION FOUR (20 MARKS)

(a) Consider the plane P = 2x 4+ 3y — 7z = 17 find the point of intersection of the

plane with the line x = 1-2t y=—4t and z=3t—1 (4 mks)

(b) A particle of mass 150g travelling horizontally at 48 m/s hits a cliff and rebounds with
a speed of 60 m/s. Find the impulse exerted on the ball. (2 mks)

(¢) Write down the equation of the plane containing the points P(5,-2,2), (7-2,0,2) and
R(4,-1.7) (4 mks)

(d) Find the centre and radius of the circle passing through the points A(—2,4),
B(2,7) and C(7,~2) (7 mks)

(e) Show that from Newton’s second law of motion Force = kmass X acceleration
Where k is a constant (3 mks)

QUESTION FIVE (20 MARKS)

(a) Convert into Cartesian coordinates (—2, %) (2 mks)
(b) An object moves on a circular path of radius 10 cm ata velocity of 30ms ™.
determine its frequency (3 mks)
(¢) Derive the equation of motion v: =u?+ 2as (4 mks)
(d) Write the equation of line L through A(-7,3,2) parallel to the vector + = (5,=3,1)
giving your answer in vector, parametric and symmetric forms (3 mks)
(¢) If a line joins (-2,5,4) to (3,7,-2) find the direction angles (3 mks)

(f) Draw the graph of 7 =1+ sin2 (5 mks)
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