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Vectorsll : Year 1and Year 2
1.1 Vectorsand Kinematics

Example 1

A particle moves with initial velocity (i7+ 6j) ms?
It is accelerating at € 3i + 5j ) ms2

(1) What is its velocity when= 4 seconds ?

(i) What is its speed when= 4 seconds ?

Example 2

A particle is moving with initial velocity € 2i +j ) ms?

A constant acceleration ofi ¢ 2j ) ms?2 acts upon it.

(1) What is its displacement vector over the next 5 seconds ?

(i) If it was initially at position ( 3 + 4] ), where is it whenis 5 seconds ?



1.2 Exercise

Question 1

A particle is initially moving with velocity ( 8+j ) ms?
It is constantly accelerating at-( + 2j ) ms2

(1) What is its velocity wheh= 7 seconds ?

(i) What is its speed whdn= 7 seconds ?

Question 2

A particle is moving with initial velocity ( 8+ 2] ) mst

A constant acceleration of (14 j ) ms? acts upon it.

(1) What is its displacement vector over the next 3 seconds ?

(i) If initially at position (— 201 + 2j ), what is its position wheins 3 seconds ?



Question 3

M1 examination question, May 2010, Q1 with Hint added

A particleP is moving with constant velocity(3i + 2j ) ms?

At timet = 6 sP is at the point with position vecto4i—7j) m
Find the distance d? from the origin at timé=2s

HINT : This diagram may help...
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[ 5marks]
Question 4
M1 examination question, January 2009, Q1
A particleP moves with constant accelerationi(-25j ) ms?2
At timet = OP has speed ms?
Attimet = 3 s,P has velocity ¢ 6i +) ) mst
Find the value ofi

[ 5marks]



Question 5
M1 examination question, January 2008, Q6
[ Inthis question, the unit vectorsi and j are due east and due north respectively |

A particleP is moving with constant velocity«(5i + 8j ) ms!
(a) Find the speed d?

[ 2marks]
(b) Find the direction of motion d?, giving your answer as a bearing

[ 3marks]

Attimet = OP is at the poinA with position vector ( T— 10j ) m relative
to a fixed originO. Whent = 3 s, the velocity oP changes and it moves

with velocity (ui +vj ) msl, whereu andv are constants. After a further
4 s, it passes throughand continues to move with velocityu (+vj ) mst

(c) Find the values afl andv

[ 5marks]
(d) Find the total time taken fdt to move fromA to a position which
is due south oA

[ 3marks]



HINT : This diagram may help...
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Question 6
M1 examination question, January 2010, Q7

[ Inthis question, the unit vectorsi and j are horizontal unit vectors due east and
due north respectively and position vectors are given with respect to a fixed origin |

A ship Sis moving along a straight line with constant velocity.
At timet hours the position vector &fis s km

Whent = 0,s=9i - 6]

Whent = 4,s=21i + 10j

(a) Find the speed &

[ 4 marks]

(b) Find the direction in whiclsis moving, giving your answer as a bearing

[ 2marks]



(c) Showthas=(3Z+9)i+(4—-6)j

[ 2marks]
A lighthouseL is located at the point with position vector (i#86j ) km
Whent =T, the shipSis 10 km fromL.

(d) Find the possible values of

[ 6 marks]



Question 7
M1 examination question, June 2007, Q7

A boatB is moving with constant velocity. At nooB,is at the point with position
vector ( 3i — 4] ) km with respect to a fixed origi@. At 14:30 on the same d&y,is
at the point with position vector (i8 11j ) km

(a) Find the velocity ob, giving your answer in the formi +qj

[ 3marks]
At timet hours after noon, the position vectorBois b km

(b) Find, in terms of, an expression fdy

[ 3marks]



Another boaC is also moving with constant velocity. The position vectdZ,of
¢ km, at timet hours after noon, is given by

c=(—-9i+20j)+t(6i+4j)
wherel is a constant.

Given thatC interceptsB,
(c) find the value oft

[ 5marks]
(d) show that, befor€ interceptsB, the boats are moving with the same speed

[ 3marks]
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