Motion — 2023 IGCSE 0625 Physics

1. Nov/2023/Paper_0625/11,21/No.2
The graph shows the speed of a car travelling through a town.

Which section of the graph represents a period when the car is decelerating?
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2. Nov/2023/Paper_0625/12/No.2

A student measures the average speed of a cyclistin a "ace.&c

Which quantities must she measure?
A the total time taken to complete the race 0@«3 taken for the cyclist to reach her

highesl speed
c@he total distance travelled by the cyclist at her

and the total distance travelled by the cydlist

B the total time taken to complete the ra
highest speed

o \{he total time taken to complete

D the time taken to reac
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peed and the total distance travelled by the cyclist
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3. Nov/2023/Paper_0625/12/No.3
The graph shows the motion of a sprinter,
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She accelerates steadily from rest to 8.0m/s in 4.0s. i

How far does she travel in the laslt ihree seconds of her acceleration?
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4., Nov/2023/Paper_0625/13/No.2
A train is on a straight track. The graph shows how a quantity g v
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1 Thetrainis s and y represents the distance from the last station. '
2 Thetraini d y represents the distance from the last station. w
3 and y represents the speed of the rain. x .
4 g and y represents the speed of the train. v~
A 1and2 C 2and3 D 3and4



5. Nov/2023/Paper_0625/21/No.3
An object reaches terminal velogity after being dropped and falling through air.

Which graph shows how its speed varies with time?
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6. Nov/2023/Paper_0625/2
A student measures th

Which quar‘itiwu

A the total time ta
highest speed

B the total time taken to complete the race and the total distance travelled by the cyclist at her
highest speed

@ the total time taken to complete the race and the total distance travelled by the cyclist

D the time taken to reach her highesl speed and the total distance travelled by the cyclist



7. Nov/2023/Paper_0625/23/No.2
A frain is on a straight track. The graph shows how a quantity y varies with time.
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Which statements can be true? = Cpre 'F

1 The train is stationary and y represents the distance from the last station..”
The train is moving and y represents the distance from the last station.
The train is stationary and y represents the speed of the train.

The train is moving and y represents the speed of the train. v @
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8. Nov/2023/Paper_0625/23/No.3 Q
The diagram shows a speed—time graph for % object.
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D constant speed



9. Nov/2023/Paper_0625/31/No.1
Fig. 1.1 shows a distance~time graph for a cyclist.
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ravelled by the cyclist between time = 0 and time = 100s.

(a) (i) Determine the

%

*®
(ii) Calculate tH€ speed of the cyclist between time = 0 and time = 100s.

Stees = 34’-4\\1».:%
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distance travelled = ................ 40 O ........................... m [1]

= v
= q_m(_I

(i) Describe the motion of the ¢yclist between time = 100s and time = 250s.
— el ot= ‘(‘wv\°4\7 L efwernn (0O 5 awmd (OS5,



(b) Fig. 1.2 shows the cyclist riding along a long straight road.

Fig. 1.2

The speed of the cyclist is 15m/s. Determine the veloc cyclnst
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10. Nov/2023/Paper_0625/32/No.1

Fig. 1.1 shows the speed-time graph for a cyclist beginning a race. The motion of the cyclist
changes at points A, B and C.
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(a) Using information from Fig. 1.1, detgming
(i) the speed of the cyclist atti 5
speed = —?u ............................ m/s [2]
(ii) the maximu cyclist.
maximum speed = “’ .......................... m/s[1]
(b) (i) Dch n of the cyclist between point A and poinl B.
“ - - r
R 1 asvie Sing ot Cemlifant vatRs oM

(if) Describe how lhe molion of the cyclist betwesn points B and C differs from the motion
between points A and B.

Give a reason for your answer.

difference ........ guestad.. gecelevatda
reason ... < "'_r"t A 3"“"':{1'2“""‘{' ..... é**““"‘“"”ﬂc' ,,,,,,



(c) Determine the distance travelled by the cyclist betwean paint A and point B
Aritames = A vta Wads v G repla,
— -J,-l X [eox 5

= A G distance= ... 25 _____________ e m [3]
[Total: 9]




11. Nov/2023/Paper_0625/33/No.1
Fig. 1.1 shows the speed—time graph for a bus journey.
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(a) Using the infarmation in Fig. 1®|ermin3'
(I) the maximum spegg bus durng the journey

Q maximum speed = ........cocceunen. 19 ......................... m/s [1]

bus at time = 65s. On Fig. 1.1, show how you obtained this information.

(c) Determine the distance travelled by the bus between time = 0 and time = 10s.
A = Qwvea :41.,5.-4[4. T o
= xrox 7
= Yo m Qo

distance ravelled = ... m [3]



(d) Fig. 1.2 shows the speed-time graph for another bus journey.
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The driver sees a hazard ahead and i@ rakes at time = 40s.
The bus reduces its speed from 14 6.0m/sinatime of 5.0s.
On Fig. 1.2, draw the speed-{i h for the bus as it reduces its speed. [2]
[Total: 10]
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12. Nov/2023/Paper_0625/41/No.1

A girl holds a rubber ball out of a window of a tall building. The mass of the ball is 0.20kg. The ball
is at rest 10m above a concrete path.

(a) Calculate the gravitational potential energy of the ball relatlve to the concrete path.
AN E M9 Al - A = = oX

/

e
P [ q (>'1:( gravilalional polential @nergy = ..........cccccvviiveeiesieere Means (2]

(b) The girl releases the ball and it falls towards the path. The ball strikes the path and bounces
vertically upwards.

Fig 11 shows the ball falling towards the path.
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(i) Calculata

iately before it strikes the path is 14m/s.
ediately after it strikes the path is 12m/s.

inetic energy of the ball immediately after it strikes the concrete path.

T e S
I 4 ¢ (l .f;() Kinetic @nergy = ......ccoo.ecvsurnnes / (fj- .................... [2]
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(i) Show that the change in momentum of the ball when it bounces off the path is 5.2kgm/s.
AP ~— VvV — 4y

- Ci-lu(‘r—{ir- [
T4 kg[S Up e

[3]
(iii) The ball is in contact with the path for 0.25s.

Calculate the average resultant force on the ball when it is in contact with the path.

12



13. Nov/2023/Paper_0625/42/No.1

A car accelerates uniformly in a straight line from rest at time { = 0. At t = 3.2, the speed of the car
is 13.0m/s. e Es

(a) (i) Calculate the acceleration of the car. \ i / 1
e e

Q=N g
<
19‘*-* Ve ’
e 3= s ’
3-L s f
T 4-oé¢ BEEBIBEENON = o ‘t‘/ ..................... [2]

(ii) Explain in words whal is meant by he term acgeleration,
........ Ggcalevaton 1o l0a ciadce. 24 Velect

.......... Pev  Awit e i i
(b) The car travels at 13.0m/s from {=3.2stot=12.
(i) Plot the speed-time graph for the car Wo@o t=12.0s.
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(ii) Determine the distance travelled by the car between t=0and t=3.2s.
g{{yl-mm e = Cved U~day ﬁﬁf’a

= X 1-T1x (2

distance = .................

(c) The car decelerates from 13.0m/s to 0m/s at a constant deceleration. The mass of the car is
1350ka. The car travels 13min 2.0s as it decelerates.

Show that the work done by the car as it decelerates is approximately 1.1 x 103J.
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oG m(s]
a longer distance while it decelerates from 13.0m/s to

(d) ©On another day, the car in (
0m/s. The decelerationj

usas the atopping dislance o increase.
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[Total: 13]
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14. June/2023/Paper_0625/11/No.2
The graph represents the mation of a vehidle.
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What is the distance travelled by the vehicle in 400s? z Lf-io‘-" ™
A 20m B 400m (©ao0om D 8000m

15. June/2023/Paper_0625/11/No.3
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16. June/2023/Paper_0625/12/No.2
The spa__a_lﬂme graph represents a short journey.
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Which distance—time graph represents the same journey?
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17. June/2023/Paper_0625/12/No.3

The graph represents the motion of a car.
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18. June/2023/Paper_0625/13,23/No.2
The speed-time graph shows the motion of an
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How far does the objeCt travel at constant speed?
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19. June/2023/Paper_0625/13/No.3
A rock falls off a cliff onto a beach. The effect of air resistance on the rock is negligible.

Which row describes the acceleration and speed of the rock as it falls?
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20. June/2023/Paper_0625/21/No.3

The graph represents the motion of a vehidle.
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What is the distance travelled by the vehicle in @

A 20m B 400m m D 8000m

21. June/2023/Paper_0625/22/No.3
The graph represents the
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How far has the car moved between 0 and 5s?
A 2m B 10m ©25m D 50m
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22. June/2023/Paper_0625/23/No.3

An aircraft is moving at 60m/s in a northerly direction when a cross-wind frclT the east starts to
blow. The speed of the wind is 13m/s.

‘b'-—Ll
What is the magnitude of the aircraft's uelnuty when the wind is bluwmg? {—————E':
13+ Ge
A 4Tmls B 59m/s G1m/s D 73m/s
C) 6 l m{j niH

Wtﬂf
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23. June/2023/Paper_0625/31/No.1

A cyclist is travelling along a straight road. Fig. 1.1 shows the speed-time graph for the cyclist.
The graph is divided into four seclions labelled P, Q, R and S.
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(a) Calculate the distance travelled by the cyclist in& P from time = 0 to time = 100s.
OlCS i nee AW*
AdAvevilled ~ wnda,

qu(’l«

A=Ltxoox 3 Q®
o

pe Lf-oom
—— Q distance travelled = ..................... 400 ...... T T m (3]

Q.....2% B\ 1.Gscefevatons .
*
R...C3e et (e gt Cownyiaw! Speoq
s....Snslist B Reselevehpe
(3]
(c) The cyclist is moving north along the road.

Determine the velocity of the cyclist at time = 300s. Include the unit.
velocity of cyclist= .................. l’lm!j ....... Nb""m ..... e [2]

Velecty 1 & veetov, So 1t has [Total: 6]
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24, June/2023/Paper_0625/32/No.2(a, b)
Fig. 2.1 shows the speed-lime graph far a cyclist.
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(a) InFig. 2.1, lhe sections ST, TW, WX, XY and te stages of the cyclist's journey.

State ane section which shows the cyb@;g with:

(i) constant speed

(b) Calculate the distance travelled by the cyclist in section ST.
: =

A (staunee o E ¢ Awvea = [xw
-\—VGVQl(QC’ o uwvde, f = f?)(‘ g
3\(‘0[" ( = lo‘; N
( "
distance travelled = ........... A ’09‘ ................ m [3]

Z 100 wn el -9((»\
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25. June/2023/Paper_0625/33/No.1

Fig. 1.1 shows the distance—time graph for an engineer’s journey.
She drives from her home directly to her office and parks the car.
She then drives from her office to her friend's house and parks the car.
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(a) Determine the distance between:

(i) the engineer's home and her offic

% house. . bo- 20 = ke Kwm ym (1]

(ii) the engineer's office and h
(b) Determine the time take
(i) the engineer' akherofive = 2 soesscessaaelllilisaannms: zzad {1

(1i) the engin nd her friend’s house. _ 1 4e g 8 3\’\ ............ h [1]

speed = T, km/h [3]

- . [Total: 7]
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26. June/2023/Paper_0625/41/No.2
Fig. 2.1 shows a motorcyclist accelerating along a straight horizontal saction of track.

Fig. 2.1

The motorcyclist and motorcycle have a combined mass of 240kg.

(a) On the straight horizontal section of the track, the motorcyclist a
7.2m/s?.

(i) The motarcyclist reaches the end of the straight sm;l.iugui

Calculate the speed of the motorcyclist at the end of stfaight section.

Ve out ad
~0 +(:ﬁr1x5'-2_) Qd
= 28 s oeed= ........................ ZE /s 2]

(iiy Calculate the resultant foerQ motorcyclist and motorcycle on the straight section

of track.
Qi}k 4 -2 mlf"

- f = wn
22 st resultantforce = ... (;’DDN ................... (2]
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27. June/2023/Paper_0625/43/No.1(c, d)
(c) The balloon accelerates upwards from restat 0.45m/ s? for 8.0s.

Calculate the velocity of the balloon after 8.0s.

W= o vz 6 +(0%sx 3-0)

Q=0 Cw|s? (
Ve ¢ f = 3-6 "”/5
€= gos {

V- &4 trtat

velocity = 3:6w)s 2]
(d) Calculate the dl_s'tajce travelled by the balloon in the first 8.0s. Q
Qv-Lpeed = 2.6 : A (Staw @ + Sgedd x fw
= l-;V“/S {( 8 skl
|

L/
*\ = ’(ﬁ'(,f rv)

B ( &o vl wn
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