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Exercise 2A
1 as=91)—-1°=8m

b 9t—£=0
(9-£)=0
Eithert=0or# =9
=>t=0ort=43

2 a Atr=2,
s=502)?%-23=12
Att=4,

s=54)72 -4 =16
Change in displacement = 16 — 12 =4 m

b Att=3,
s=53)*-3=18
Change in displacement in the third second =18 —12=6 m

3 av=3+51)-1=7ms"!

VA

(2,95, 9.25)

~Y

0

Att=0,v=3
v=23againwhen5t—£=0=>¢=5

Using symmetry, turning point is when ¢ = 2.5.
When ¢t =2.5,

v=3+5(2.5)—-25>=925

Soin 0 <¢<4, range of vis 3 <v<9.25
Greatest speed is 9.25 ms .

c v=3+57)—-7?
=3+35-49
=-11
When ¢ = 7, the velocity of the particle is =11 m s™!. This means it is moving in the opposite
direction to that in which it was initially travelling.
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4 a s=0when
s(4t-7)=0
T4-1)=0
=>t=0o0rt=4
By symmetry, maximum displacement is when ¢ = 2.
Whent=2,s=1(4(2) -2

_ 4

5
The maximum displacement is 0.8 m.

b When the toy car returns to P, s =0
s @4r-7)=0
T4-1)=0
>t=0ort=4
The toy car returns to P after 4 s.

¢ The toy car travels to maximum distance and back again.
So total distance = 0.8 + 0.8 = 1.6 m

d The model is valid for 0 <7 <4.

5 a Whent=0,
v=0-0+8=8
The initial velocity is 8 ms™".

b 34-10t+8=0
Bt—4)(—2)=0
The body is at rest when # = 4 and 7 = 2.

c 3#-10t+8=5
32-10t+3=0
Gt—1)(t-3)=0
Velocity =5 ms ! whent=1 and 7= 3.
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Velocity, ms™
SN
1

0.5 I 1S 2 Z5 3

Speed, s

Using the answer to part b and symmetry, the body has its maximum/minimum velocity when
5
r=3s.

When ¢ = 3,

()

:§_5_0+8

3 3

Soin0<¢<2,range of vis— 3 <v<8.
Greatest speed is 8§ ms .

6 a 8-2/=0

24— =0
The particle is next at rest after 4 s.

b By symmetry, minimum/maximum velocity is when ¢ = 2.

When ¢ =2,
v=18(2) — 2(2)?
=38

Soin 0 <t <4, greatest speed is 8 ms .

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free.



INTERNATIONAL A LEVEL

Mechanics 2 Solution Bank @) Pearson

7 s=3%-¢F
Model is valid until particle returns to starting point, i.e. until next point at which s = 0.
After this it would have a negative displacement, i.e. be beyond O.
s =0 when
37P-T°=0
’G-7)=0
T#0soT=3

8 a 1(32-10t+3)=0
3¢ -10t+3=0
@Bt—1(—-3)=0
Particle is at rest when ¢ = + and 7 = 3.

b Using answer to part a and symmetry, the body has its maximum/minimum velocity when z = 3.

Whent= 2,
2
yod {éj _1o(éj+3
50 \3 3
1(25 50 9)
= ——4+—
5{3 3 3
1 _Ej
50 3

Soin 0 < ¢<3, greatest speed is 1= ms .
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