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Answers to Coursebook questions — Chapter 2.1
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,3000.0 km _ 3000.0x10°

ms* =167 ms™.

5.00

h  5.00x60x60

Distance travelled in first 1.5 his s = vt = 70 x 1.5 = 105 km . Remaining distance is

15 km

15 km and must be covered in 1.0 h, so average speed must be v ZET =15kmh™.

a

A distance of 5.0 km is covered in 3.0 h, so the average speed is
v=20KM 1 7 kmht.

30 h
The magnitude of the displacement is /2.0 + 3.0> = 3.61 km . The magnitude of
the average velocity is then v = 2—%1 kTm =1.2kmh™. The direction is determined

2

by the angle € , which is tan‘lg = 34°,

\\\

9\\
3.0km A
\\
\\\
\\\‘\
2.0 km ‘\

The velocity is initially constant and negative, so the displacement graph will be a
straight line with negative slope. The velocity is then constant and positive, so the
displacement graph is a straight line with positive slope. See answers on page 790 in
Physics for the IB Diploma.

a

The area under the graph is the change in displacement. Att =8 s the area is 80 m
and so the displacement is 88 m.

Theareafromt=0tot=12sis 80—-20=60 m and so the displacement is
68 m.

The distance travelled is 80 + 20 = 100 m and so the average speed is

100 - .
V= ETY ms™ =8.3ms™. The change in displacement is 60 m, and so the average

I 60
velocity is v = o mst=50ms™,
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6 The relative speed of the cyclists is v =35 kmh™. They will then meet in a time /5/‘ 7o
70 % 1 W
of v=—=2.0h.
35

a  The common displacementis s =15 x 2.0 = 30 km .
b The fly will travel a distance of s =30 x 2.0 =60 km.
7 a d=vt

b F=d +..+d,, where ‘ai‘:d.

, T r r r r N ) N )
Then,r’ =rer =(d, +...+dy) e (d, +..+dy) =D d*+ > d’cosé,

» Where g is

i=1 i#j=1
the angle between vectors d,,d i

N N
On average, Z d? cosg; = d? z cosg; =0 since the angles are random. Thus,
i=j=1 i=j=1

rzzledzsz2 and so r=d+/N .
=
8 a Vg, =V,-V,=-50-80=-130kmh™.
b V=V, -V, =80—(-50) = +130 kmh™*,
9 a Vg =10=Vy -V, =V, —(-3.0) =V, =—20ms,
b Veu=-20=V, -V, =V — (-3.0) =V, =-5.0ms™.
10 Vg, =V —V, = 40— (-4.0)=+8.0ms™.

11 We must find the slopes of the graphs.

V= 10-0 mst=1.7ms*
11-5.0
b v=ﬂms‘l=—6.2 ms™.
48-0

12 a  Thedistance travelled is 80 m. The average speed is then

v:@ ms*t=4.0ms™.
20

b  The displacement is zero and so the average velocity is zero.
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