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Question 5 continued
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(Total 9 marks)
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6. A particle P is moving with constant acceleration.

 At time  t = 1 second, P has velocity  (–i + 4j) m s–1

 At time  t = 4 seconds, P has velocity  (5i – 8j) m s–1

 Find the speed of P at time  t = 3.5 seconds.
(6)
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It's stated that P moves with constant acceleration meaning
SUVAT may be used

We can set up SUVAT's for each senario to form equations

For time t 1 For time t 4 SUVATformulawithout
5 distance is

1 1 4 E s v u at

a a

t 1

4 it all 8 u t a 4 we can now solve simultaneously

2 1 atma n a 8 4 za E a

using equation 1 u Y 3

Now a SUVAT can be set up for t 3.5

v 8 3 35 16
E 8

speed N1 2513ms

it
t 3.5
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Question 6 continued
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7. Two small children, Ajaz and Beth, are running a 100 m race along a straight horizontal track.

 They both start from rest, leaving the start line at the same time.

 Ajaz accelerates at 0.8 m s–2 up to a speed of 4 m s–1 and then maintains this speed until he 
crosses the finish line.

 Beth accelerates at 1 m s–2 for T seconds and then maintains a constant speed until she 
crosses the finish line.

 Ajaz and Beth cross the finish line at the same time.

 (a) Sketch, on the same axes, a speed-time graph for each child, from the instant when they 
leave the start line to the instant when they cross the finish line.

(3)

 (b) Find the time taken by Ajaz to complete the race.
(4)

 (c) Find the value of T
(4)

 (d) Find the difference in the speeds of the two children as they cross the finish line.
(2)
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A
speedms constantsspeed

quean is
Iconstantspeedafter
accelerating for Tseconds

acceleration

of 0.8ms

t t
time s

The distance travelled is equal to the area of the speed time graph
This means thatsince AjazandBeth travelled the same 100m the area
under each of their lines should be equal hence Beth needs a
lower final speed to make the areas equal

b We first need to find the length of time Ajaz accelerates for
using the formula a If

08 4 t 5 seconds

a
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Question 7 continued
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at T

since the area underAjaz's graph is equal to distance travelled

100 nytimes.IT

100 425 4t 4 5 4t 100 20 10

t2 110g 27.5 secondsy

c Speed of Beth after accelerating for T seconds can be
found using a It
1 If v T

Using the same fact in part b

100 tz T T

100 2 2 2t T 272

200 T2 55T 272 T2 55T 200 0

T 5512551 However Tatz T 552551 3.922
d Change in speeds 4 v 4 T 4 3.915 0.0850ms

357
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Question 7 continued
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Question 7 continued
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(Total 13 marks)
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8. [In this question, i and j are horizontal unit vectors directed due east and due north 
respectively and position vectors are given relative to a fixed origin O.]

 Two boats, P and Q, are moving with constant velocities.

 The velocity of P is 15i m s–1 and the velocity of Q is  (20i – 20j) m s–1

 (a) Find the direction in which Q is travelling, giving your answer as a bearing.
(2)

 The boats are modelled as particles.

 At time  t = 0 , P is at the origin O and Q is at the point with position vector 200j m.

 At time t seconds, the position vector of P is p m and the position vector of Q is q m.

 (b) Show that

PQ
→

 = [5ti + (200 – 20t)j] m
(5)

 (c) Find the bearing of P from Q when  t = 10
(2)

 (d) Find the distance between P and Q when Q is north east of P
(5)

 (e) Find the times when P and Q are 200 m apart.
(3)
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___________________________________________________________________________

___________________________________________________________________________

a at
The direction of Q is where

0 i 90 0

0 90 tan 28 90 45 135
20

b The position of a vector is givenby I to Vt ro jristidon

p Isi t q 200 201 20 t

Using the fact that AB b a PQ q p

PQ 200 201 20 t 151 t
20 15t i 200 20t

St it 200 201



*P71403A02528* Turn over     

25

 

 

Leave 
blank

Question 8 continued
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c PQ at t 10 5 10 it 200 20110 501

at
Soi

Bearing of P from Q

P Q I 90 90 90 270

since bearings go clockwise fromnorth

d Q is north east of P when PQ Xit XI since both
I and I components need to be equal

XI XI 541 200 201

x 5t 2 200 201 Now we can find the time when Q
is north east of P

5t 200 20t 25t 200 t 2209 8seconds

PQ 5 8 it 5 8 401 40

Distance IPQ MEMO 4052
56.6mg

e The distance at any time is given by the modulus of PQ

df
2 1200204

When 1 200 200 2 1200204

2002 5 5 200 201

40000 25 2 40012 8000k 40000

425 2 80001 0
t 0 32,0 However t 0 t 32 18.8 seconds 357
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Question 8 continued
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Question 8 continued
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Question 8 continued
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TOTAL FOR PAPER: 75 MARKS
END

Q8

(Total 17 marks)


