3
s (m)
A
240
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7
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40 //
1
0JA E . (s)
0 5 10 15 20
The displacement of a particle moving in a straight line is s metres at time 7 seconds after leaving a
fixed point O. The particle starts from rest and passes through points P, Q and R, at times = 5,7 =10
and ¢ = 15 respectively, and returns to O at time ¢ = 20. The distances OP, OQ and OR are 50m,
150 m and 200 m respectively.
The diagram shows a displacement-time graph which models the motion of the particle from 7 = 0 to
t = 20. The graph consists of two curved segments AB and CD and two straight line segments BC
and DE.
(a) Find the speed of the particle between t = 5 and ¢ = 10. 1}
ép%ep\ ...... - %MWM\BMC,SO@MN&M,
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(b) Find the acceleration of the particle between ¢ = 0 and t = 5, given that it is constant. 21
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1 A bus moves from rest with constant acceleration for 12s. It then moves with constant speed for 30's
before decelerating uniformly to rest in a further 6 s. The total distance travelled is 585 m.

(a) Find the constant speed of the bus. [21
thmy‘
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1 A car starts from rest and accelerates at 2ms ™2 for 10s. It then travels at a constant speed for 30s. The
car then uniformly decelerates to rest over a period of 20s.

(a) Sketch a velocity-time gsaph for the motion of the car. [2]

s

’Zo . S P —-
\“

..........................................................................................................................................................

............................................................................................................................................................
............................................................................................................................................................

...............................................................................................................................

B L) sia vy sty Faneriaeneaen SanprssmiesrerbRN T e byt by B S T T T R T T P TP S TS
............................................................................................................................................................
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............................................................................................................................................................
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A tram starts from rest and moves with uniform acceleration for 20 s. The tram then travels at a constant

speed, Vms™!, for 170 s before being brought to rest with a uniform deceleration of magnitude twice
that of the acceleration. The total distance travelled by the tram is 2.775 km.

(a) Sketch a velocity-time graph for the motion, stating the total time for which the tram is moving.

ve,bcg (ms ‘) .
V .

+

. Pt N \> e (9)

owqbéoéolm'iﬂl&ﬂl&:olwmoe

..........................................................

........................................................................................................................................................

................................................................

........................................................................................................................................................

........................................................................................................................................................

...........................................................................................................
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................................................................................................................................
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........................................................................................................................................................
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1 A car starts from rest and moves in a straight line with constant acceleration for a distance of 200m,

reaching a speed of 25m s, The car then travels at this speed for 400 m, before decelerating uniformly
to rest over a period of 5s.

(a) Find the time for which the car is accelerating. (2]

..........................................................................................................................

..................................................................................................................................

(b) Sketch the velocity—time graph for the motion of the car, showing the key points. [2]

Tire, dowelled off Codod Q)zv?l" T
dOC:B(MS.‘) .CS

(¢) Find the average speed of the car during its motion. [2]
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A cyclist is travelling along a straight horizontal road at a speed of 4m " when she passes a point O.
She accelerates at a constant rate for a distance of 42m, reaching a speed of V'm s”L. She maintains the
speed of ¥ms™' for 50m and then decelerates at 2m s~ before coming to rest. The distance travelled
while decelerating is 16 m.

(a) Fil:(/:l (t;l’:i_}r)alue of V. [2]

N AR .

; I

B

varofde [ X + ...... X ........................................................................................................
- L

CLES 2025 Eg 9709/42/F/M/25 I

www.pastpaperpenguin.com

DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN

DO NOT WRITE IN THIS MARGIN



DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DO NOT WRITE IN THIS MARGIN DONOT WRITE N THIS MARGIN

DO NOT WRITE IN THIS MARGIN

* 0000800000003 *

IR AW RRnm, - -

1
v (ms)
A
Vi----mmmmmy ;
i -5
! Az = mS
! / 3
0 H > 7 (S
4 (s)
R N ORI oy
The velocity of a particle moving in a straight line at time 7 seconds after leaving a fixed point O is
vms~!. The diagram shows a velocity-time graph which models the motion of the particle from 7 =0
to ¢ = T. The graph consists of four straight line segments. The particle accelerates from rest to a speed
of ¥'ms~1 over a period of 4s, and then decelerates at %m $~2 to instantaneous rest over a period of 6s.
The particle then travels back towards O, reaching a maximum speed of 3ms~! before coming to rest
attimer=17T.
(a) Find the value of V. [2]
Ge2 105 &3 V=2 u + ot
W O =u + 2xi
..................................................... B BE W s s s sa SR e s s s e e
vV:0 D =u - 10
?z ....... U 2 dOMEL
(b) Given that the total distance travelled by the particle from 7 =0 to 1 =T is 68m, find the value
of 7. [3]
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6 Anelevator is pulled vertically upwards by a cable. The elevator accelerates at 0.4ms™> for 5, then

travels at constant speed for 25s. The elevator then decelerates at 0.2ms™? until it comes to rest.

(a) Find the greatest speed of the elevator and hence draw a velocity-time graph for the motion of
the elevator.

[3]
Sz ] Veaurob decelerobion:. Sz )L V.zu toit
w20 | .. 20+ OGxS 422 022 4ot
Vool S S e Vza |-2z-0¢
o =0l == az=02 £
t < 5 ] {: =

/“‘l
-/
y NN
5 5 w”m(s)

{(b) Find the total distance travelled by the elevator.

........................................................................................................................................................
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An elevator moves vertically, supported by a cable. The diagram shows a velocity-time graph which
models the motion of the elevator. The graph consists of 7 straight line segments.

The elevator accelerates upwards from rest to a speed of 2ms™! over a period of 1.5 s and then travels
at this speed for 4.5 s, before decelerating to rest over a period of 1s.

The elevator then remains at rest for 6 s, before accelerating to a speed of Vms~™' downwards over a

period of 2s. The elevator travels at this speed for a period of 5 s, before decelerating to rest over a
period of 1.5s.

(a) Find the acceleration of the elevator during the first 1.5s. [1]

Sz Vzu+ot
w0 . 2.2.0 #1800 o

Ve R 3

.......... 2" a"'ps.

- - .D
R W .—% A T,
(b) Given that the elevator starts and finishes its journey on the ground floor, find V. [2]

S

sessassfasasseTions
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The displacement of a particle at time ¢s after leaving a fixed point O is sm. The diagram shows a

displacement-time graph which models the motion of the particle. The graph consists of 4 straight line

segments. The particle travels 50m in the first 10s, then travels at 2ms”" for a period of 10s. The

particle then comes to rest for a period of 20s, before returning to its starting point when ¢ = 60.

(a) Find the velocity of the particle during the last 20s of its motion. 2]
(ﬂtsplbckwm\' ..... %’”O"?ID\S:»SOM .......................................................................
D!MWT%‘D%&O‘%«%:&})G&XX%% ........ ( Conimt. peed)
S 7.1 © N
S— £ W 2 LOM o

I~ QO " 605 p =
........................................... Vd%“‘mN"""""ﬂm.'"'""'"""”""."""“"“"'"""“"“"'“""""“
................,.,................................................"3 ........ -.?wg” ........ P mer 3 .5'\'.‘54‘ ......................
(b) Sketch a velocity-time graph for the motion of the particle from ¢ = 0 to ¢ = 60. T [3]
%)
v (')
N
(
t
l
2. - L ————
1
¥ -1- ﬁ' . _q—-"_—") (
o 10 ) 0y w t
l
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Abus tragels between two stops, 4 and B. The bus starts from rest at 4 and accelerates at a constant rate
of ams ™ until it reaches a speed of 16ms ™. It then travels at this constant speed before decelerating
at a constant rate of 0.75ams "2, coming to rest at B. The total time for the journey is 240s.

(a) Sketch the velocity-time graph for the bus’s journey from 4 to B. [1]
v(ms™1)
b !
{
i > £(s)
[ W_-JZPD
t\ ﬁ‘b

(b) Find an expression, in terms of a, for the length of time that the bus is travelling with constant
speed. [2]

: = + 't'\/’u“'o‘\t
. - D\ B =
4 Berorrsnsennrencetnasroncassasanserenstronynyonsoinrtusiasasioncintasisorstocsrransne

.............................................................

L0 + ot O:=1L +(-015a)t
CThoret T ochefowd

..................................................................................

............................................................................................................................................................

..................... lime. ot constonst.. speee ZCPO,@% i;%
- _ e
............................................................................ Z,Ck{',)——gq
(¢) Given that the distance from 4 to B is 3000m, find the value of a. [3]
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The velocity of a particle at time ¢s after leaving a fixed point O is vms™'. The diagram shows a
velocity-time graph which models the motion of the particle. The graph consists of 5 straight line
segments. The particle accelerates to a speed of 0.9ms™! in a period of 3s, then travels at constant
speed for 6, and then comes instantaneously to rest 1 s later. The particle then moves back and returns
to rest at O-at time T's.
(a) Find the distance travelled by the particle in the first 10s of its motion. [2]
.A&m@...a...qm.....;......%@;..1-...1 ...... 3O X
A —Z X I ‘; x0- Ol
-
*Lolen,
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(b) Given that T = 12, find the minimum velocity of the particle.

....................................................................................

.............................

........................................................................................................................

..................................................................................................................

.......................................................................................................................................................

(c¢) Given instead that the greatest speed of the particle is 3m s~1 find the value of T and hence find
the average speed of the particle for the whole of the motion.

(4]

© UCLES 2023 9709/41/M/3/23

[Turn over
www.pastpaperpenguin.com



5
4 A car starts from rest and moves in a straight line with constant acceleration a ms™> for a distance of
50 m. The car then travels with constant velocity for 500 m for a period of 25 s, before decelerating to
rest. The magnitude of this deceleration is 2ams ™,

(a) Sketch the velocity-time graph for the motion of the car. [1]

v(ms™)

1§

(b) Find the value of a. [3]
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The diagram shows the velocity-time graph for the motion of a bus. The bus starts from rest and
accelerates uniformly for 8 seconds until it reaches a speed of 12.6ms~!. The bus maintains this
speed for 40 seconds. It then decelerates uniformly in two stages. Between 48 and 62 seconds the bus
decelerates at ams™2 and between 62 and 70 seconds it decelerates at 2ams™2 until coming to rest.

(a) Find the distance covered by the bus in the first 8 seconds. 1]
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.....................................................................................................................................................
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(¢) Find the average speed of the bus for the whole journey. [4]

FoL N o
.......... zlebroFle = 138 Thr oo
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4 Two cyclists, Isabella and Maria, are having a race. They both travel along a straight road with
constant acceleration, starting from rest at point A.

Isabella accelerates for Ss at a constant rate ams™2. She then travels at the constant speed she has
reached for 10 s, before decelerating to rest at a constant rate over a period of 5s.

Maria accelerates at a constant rate, reaching a speed of Sms™! in a distance of 27.5m. She then

maintains this speed for a period of 10s, before decelerating to rest at a constant rate over a period
of 5.

(a) Given that g = 1.1, find which cyclist travels further. [31

(b) Find the value of a for which the two cyclists travel the same distance. 2]
A Lokical..[ox

.......................................................................................................................................................

o uaﬁ»%-ﬁs) ............................................................................

o 154290
................................................................................................ ozl loaS
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The diagram shows a velocity-time graph which models the motion of a car. The graph consists of
six straight line segments. The car accelerates from rest to a speed of 20ms™! over a period of 5,
and then travels at this speed for a further 20s. The car then decelerates to a speed of 6ms™! over a
period of 5s. This speed is maintained for a further (7 — 30)s. The car then accelerates again to a
speed of 20ms™! over a period of (50 — T') s, before decelerating to rest over a period of 10s.

(a) Given that during the two stages of the motion when the car is accelerating, the accelerations are
equal, find the value of 7. 2]

D: &= V=u+at @: S= Vs u+rat
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The diagram shows a velocity-time graph which models the motion of a car. The graph consists of
four straight line segments. The car accelerates at a constant rate of 2ms~2 from rest to a speed of
20ms™~! over a period of T's. It then decelerates at a constant rate for 5 seconds before travelling at a

constant speed of Vms™! for 27.5s. The car then decelerates to rest at a constant rate over a period
of 5s.

(a)

Find T.
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(b) Given that the distance travelled up to the point at which the car begins to move with constant
speed is one third of the total distance travelled, find V. [4]
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