{ 1(b) A particle travels in a straight line with constant acceleration f for 2t seconds and covers 15 metres.
7}7 The particle then travels a further 55 metres at constant speed in 5t seconds. Finally the particle is
brought to rest by a constant retardation 3f.

(1) Draw a speed-time graph for the motion of the particle.

(1) Find the initial velocity of the particle in terms of t.

(1i1) Find the total distance travelled in metres, correct to two decimal places.

(1) speed
v
. i
time 10
2t 5t t,
(11) 5t(v) = 55
tv =11 5
2t(w) + L2t (v-w) = 15 5
ek v = . = 15
ety = 15
= 15 =1
u = e 5
!
(ii1)
d tan § = 3tana
g Yy
1 2
W e
' 3v-w) s 3E-4) 21
, (220)( 11
total distance = 15 + 55 + 5|—||—
21 I3
= 7576 m
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2(a) An aeroplane has a speed of 160 m/s in still air. When the wind blows from the east, the velocity of
the aeroplane as observed from the ground is 120 m/s towards the north-east. Find the speed of the
wind correct to two decimal places.

10

a = 135° 5

160> = 1202 + v* - 2(120) v cos 135 5
25600 = 14400 + V2 + 169.7056275 v

v+ 169.7056275v - 11200 = 0 5

—169.7056275+271.2931993
2

v:

v = 50.79378592

v = 50.79 m/s 5
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2 (b) Two ships A and B move with constant speeds 48 km/h and 60 km/h respectively. At a certain
instant ship B is 30 km west of A and is travelling due south. Find

| . (1) the direction ship A should steer in order to get as close as possible to ship B

(i1) the shortest distance between the ships.

B & A
a
60 48
B 30 km A
(1) Vas = V4 - Vg (or diagram with V,p) 5
Vi = (-48cosa i - 48sinaj) - (-607) 5,5

= (- 48 cosa);é + (60 - 48 sing%}?

tanﬁz(VAgsinﬂ ;3=60—4851na
i Vigcosf )’ 48cosa
= 5—4sina

| 4cosa

d(tanfB) 4cosa(-4cosa)—(5-4sina)(—4sina)
e (4 cosa)’

=0 when 16cos’a = 20sing —16sin’ &

: 4 [ 3J
< = sing =— and tanf =—,
| T 5 p o

————

] (ii) : BX| = 30sin g

I
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