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JINJA COLLEGE SCHOOL EXAMINATIONS BOARD
Senior Six Beginning of Term II Examinations
MATHEMATICS
Paper 2: Vectors and Mechanics
1½ hours
INSTRUCTIONS: 
This paper contains 10 questions. Attempt all the questions on the answer sheets provided. 
Poor handriting and disorganised work will lead to loss of marks.
1. A vector v of magnitude 20 units is in direction 8i-6j.
Express v in the form ai+bj, where a and b are scalars and i and j are unit vectors in direction OX and OY respectively.
2. Given vectors a = 4i + λj + 3k, 
b = µi + 3j + 7k    and   a + b = i – 2j + αk,
Find 
(i) the values of λ, µ, and α.
 
(ii) |a + b|.
3. A particle starts from rest and performs the first part of its motion with constant acceleration f and the second part of the motion with constant retardation 2f to come to rest. If t is the total time taken and s the total distance covered,
(a) represent the above information on a velocity – time graph.
(b) show that s =
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ft2.
4. A  particle moving along a straight line with constant acceleration, passes a point O with a speed of 5ms-1 and after 3 seconds it has gained a speed of 8ms-1.
Find: 
(i) its acceleration,
 
(ii) the distance it will have moved in 10 seconds after passing point O.
5. Vectors v1, v2 and v3 are given as follows:
	
	Vector (units)
	Inclination to OX

	v1
	10
	0o

	v2
	6
	135o

	v3
	15
	280o



Using any suitable method, find the resultant vector both in magnitude and direction.
6. A particle is tossed vertically upwards with initial velocity of 40ms-1.
Find: 
(i) the maximum height the particle attains.
 
(ii) the time it takes for the particle to return to the point of tossing.
 
(iii) its velocity when the particle returns to the point of tossing.
7. Find the value of  λ if 
 
λi + 2j – k  
and
5i – λj + k 
are perpendicular vectors.
8. A, B and C are three points in that order lying on a straight road with AB = 6km and BC = 4km. An athlete runs from A to B at an average speed of 15kmh-1 and then trots from B to C at an average speed of 10kmh-1.
Find: 
(a) the total time taken from A to C.
 
(b) the average speed for the journey from A to C.
9. A particle has an initial position vector (ai + bj + ck)m and after moving for three seconds with a constant velocity vector (4i – 2j + 3k)ms-1, it has a position vector (10i – j + 9k)m.
Find (i) the values of a, b and c.
        (ii) its position vector after five seconds.
10. A car P, travelling at a constant velocity of 25ms-1 along a straight road overtakes a stationery car Q. After two seconds, car Q starts from rest to follow car P and travels at a constant acceleration of 6ms-2 until it catches up with P.
(a) Represent the journeys of the two cars on a velocity - time graph, using the    same axes.
(b) Hence, 
(i)  find the time taken by each of the cars before they are together again.
 

(ii) the distance travelled by either car in this time.
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