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Question1  (*¥)
A runner is running along a straight horizontaldoa

He starts from rest at poimk, accelerating uniformly fo6 s, reaching a top speed of
7 ms L. This speed is maintained fors.

The runner then decelerates uniformly coming ttop at pointB .

a) Sketch a speed time graph to show the motion ofuttheer fromAto B.

The distanceAB is 1400m and the runner tooB% minutes to travel fromA to B.

b) Determine the value of .
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Question 2 (*¥)
A car is travelling along a straight horizontal do&t timet =0 s it goes past a point

A on this road with speeP8ms *.

The car maintains this speed unt#1ls. The car then decelerates uniformly for

10s reaching a speed af ms 1
The car maintains the speedwms 1 until it goes past a poir8 on this road.
The distanceAB is 700 m and the car tool87 s to travel fromA to B.

a) Sketch a speed time graph to show the motion ofdhérom A to B.

b) Determine the value ai.

c) Find the deceleration of the car during the motieacribed above.

u=12], ||a =1.6 ms?
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Question 3 (*¥)
A car starts from rest at poit and accelerates at constant ratelfos reaching a
speed oV ms't.

The car maintains this speed 0 s. The car then decelerates at constant rate for
10s, coming to rest at poinB.

a) Given that the motion of the car takes place onraight horizontal road,
sketch for the motion of the car frod to B,

i. ... avelocity time graph.
ii. ... an acceleration time graph.
The distanceAB is 1015m.

b) Find the value oV .

Q) Ve (9s) T GoaRt ACCEETIN ~TIE._GoA¥
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Question 4 (**+)

A train is travelling at20 ms®ona straight horizontal track when the driverssae
red signal315m ahead of the front of the train.

The driver immediately applies the brakes and thi@ ecelerates uniformly fd5s
to a speed 06 ms .

The train then maintains this speed for anoft#s.

The driver then reapplies the brakes and the fobrthe train comes to a stop, level
with the red signal.

a) Sketch a speed time graph which describes the ahtorenation.

b) Find the distance travelled by the train from thenment the brakes were first
applied to the moment its speed first reacbads 1

c) Calculate the total time from the moment the brakese first applied to the
moment the train came to rest.

| ], |distance= 1951, [t=43 4
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Question 5 (**+)

v(ms‘ 1) A

10

0 2.5 19.5 22

The figure above shows the speed time gr@ph) of a sprinter running 200 m
race in a straight horizontal track.

The sprinter starts from rest and accelerates unifountil he reaches his top speed
of 10ms ! in 2.5s. He maintains this speed a7 s when he experiences a cramp.

The sprinter then decelerates uniformly crossimgfithishing line with speed ms
22 s after the start of the race.

a) Calculate the distance covered by the sprintet tidimoment he experienced
a cramp.

b) Determine the value ai.

c) Find the deceleration of the sprinter at the last pf the race.

L

distance= 182.5

la|]=2.4 ms 2
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Question 6 (**+)
A car is travelling along a straight horizontal do&t timet =0 s it goes past a point
A on this road with speetbms .

As the car passed it begins decelerate uniformly reaching a speed s *
covering a distance df04m.

The car then immediately begins to accelerate tmifp for 12s reaching a speed
ums !, whereu>16.

This new speed is maintained for anotB&rs when the car goes past a pobBit on
this road.

a) Sketch a speed time graph to show the motion ofdhérom A to B.
b) Determine the total time taken for the car to miveen A to B.
The distanceAB is 1km.

c) Calculate the value ai .
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Question 7 (***)

A car is travelling along a straight horizontal dodt starts from rest at poirh and
accelerates uniformly & ms P reaching a speed df8 ms 1

The car then travels at constant speedIfar. Finally the car begins to decelerate
uniformly-at 0.75 ms 2 coming to rest at poinB .

a) Sketch a speed time graph to show the motion ofdhérom A to B.

b) Determine the time for which the car decelerates.

It is further given that the car accelerates%d’r s and the distanc@B is 1512m.

c) Calculate ...
i. ...thevalue ofT.
ii. ...the value ofa.

d) Sketch an acceleration time graph to show the matfdhe car fromA to B.

| |, [t=24], [T =64], |a=1.125
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Question 8  (***)

A lift is moving upwards.

The lift accelerates from rest with uniform accatem 0.36 ms 2 until it reaches a
speed ofL.62ms 1

It then travels at constant speed I&rs before decelerating uniformly to rest@nbs.
a) Sketch a speed time graph for the lift's journey.
b) Determine the distance covered by the lift durimgjourney.

A man of mass$80 kg is standing in the lift during this journey.

c) Calculate the greatest value of the reaction eddrtethe floor of the lift on
the man during the journey.

, |distance=. 33.21 1, [R,.x=812.8 N
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Question 9

(***)

v(ms’ 1) A

16

>t (s)

The figure above shows the speed time grgph) of a particle in-a straight line

between two pointsA and B.

At t =0, the particle is observed passing throughwith speedlL6 ms ! and constant
acceleration of.6 ms 2, which it maintains untit =5.

Fort3 5, the particle moves with constant speed whichaimains until it is820m
from A.

As soon the particle is reaches a distanc828fmfrom A, it decelerates uniformly
at4 ms?, coming to rest aB .

Determine in any order the distanéd3 and the total time taken for the particle to
travel from A to B.

I
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Question 10 (***+)

v(ms‘ 1) A

36

- ' > t(s)

The figure above shows the speed time gréph) of a train travelling along a
straight horizontal track between two stations \wrace 6.3 km apart.

The train starts from rest at the first station awdelerates uniformly foB60m,
reaching a speed &6 ms . This speed is maintained fdrs, before the train
decelerates uniformly dt.2 ms 2, coming to rest as it reaches the second station.

a) Calculate the acceleration of the train.

b) Determine the value of .

A high speed train also completes the same jouatexactly the same total time as
the first train.

Starting from the first station, it acceleratesfomnly to a top speed af ms ! and

on reaching this speed it immediately decelerat@foumly coming to rest as it
reaches the second station.

c) Sketch on the above diagram a speed time grapjodoney of the second
train and use it to determine the valueuof
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Question 11 (***+)

A car is observed travelling along a straight hamtal road between two points on
this road,A and B, where AB=1362m.

At time t =0 s the car goes pa# with speed30 ms 1

The car maintains this speed fof s.
It then decelerates uniformly to a speed s .

The car finally maintains the speedi®ms ! until it goes pasB.
a) Sketch a speed time graph to show the motion ofdhérom A to B.
The car took70 s to travel fromA to B.

b) Calculate the deceleration of the car during théanalescribed above.

[ 1 |d=075ms?
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Question 12 (***+)
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The figure above shows the velocity time gréplv) of a sprinter running 400 m
race in a straight horizontal track.

The sprinter starts from rest and accelerates umifountil he reaches a speed of
14ms !, whent=T s. He then maintains his speed unt# 8 s. The sprinter then
decelerates uniformly &@.5 ms 2 until he finishes the race wher 10.

a) Show by calculation thal = 54

7

b) Determine the acceleration of the sprinter at thd sf the race.

]:|, a» 2.51 ms?
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Question 13 (***+)

v(ms‘ 1)

90

The figure above shows the velocity time grdptv) of Andy riding a bike.

Andy starts cycling from rest with constant accatien of 1.25 ms 2 until he reaches

a speedO ms ! which he maintains fot8s.

Andy hears his friend Maya calling him so he deeaés to rest it s.

He leaves his bike where he stopped and walks abc&nstant speed @f5 ms ! to

meet Maya, reaching her after a further period®$.

The two children talk to each other férs. Andy then runs back to his bike at
constant speed & ms . It takes a total time 0B0's since Andy started his ride.

a) Find the time for which Andy is accelerating.
b) Find the value of Andy’s deceleration.

c) Determine the value ofl .

,[t=84, |decelaratior= 2.5 m§|, [T =45
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Question 14 (***+)

A car is observed travelling along a straight hamtal road between two points on
this road,A and B, where AB=212Em.

The car starts from rest @ and accelerates uniformly to a speed 6ims 1
It maintains this speed until it decelerates umiigrcoming to rest aB.
The car tookl70s to travel fromA to B.

Calculate the deceleration of the car during théienadescribed above, given that the
magnitude of the deceleration is twice the magmitoflits acceleration.

la » 0.567 m&?
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Question 15 (***¥)

Two trains,T; andT,, start together from rest, at tinhe= 0, at a stationA and move
along parallel straight horizontal tracks.

Both trains come to rest, at the next statidbpafter 240s.

T, moves with constant acceleratio® ms > for 40's, then moves at constant
speed forl60s, and then moves with constant deceleration feldst40 s.

T, moves with constant acceleration fb20s, and then moves with constant
deceleration for the lad20s.

a) Sketch, on the same axes, the speed-time graptiteeanotion of the two
trains between the two stations.

b) Find the acceleration o, for the first120s of its journey.
c) Determine the times wheR andT, are moving with the same speed.

d) Calculate the distance betwegnandT,, 80s after they start.

a=05ms?|, [t=72s ort= 1688, |d =560
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Question 16 (***¥)
A car and a motorbike are moving on a straightzwmial road.

A car starts from rest at some poidtand accelerates uniformlyitaJSms'2 for 20s.
The car then continues at constant speed.

A motorbike also starts from rest from poiAt 10s after the car leftA.

The motorbike accelerates uniformlyzlrns'2 overtaking the car with speé&d.

Determine the value of .

[ |.\v=60ms?

= 304
=7 0= T*_oT - 200
= o= (-

= T &
~ 26
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Question 17 (***¥)

Two trains, A and B, each of lengthl30 m, are moving on adjacent straight
horizontal tracks which are parallel to each other.

At time t =0, the front ends of both trains pass a signal. iiesequent motion of
each of the trains is shown in the speed time gfa), below.

v( ms 1) /

12
10

Find the value ot when the front end oB is 110 m behind the back end oA&.

, [T =40
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Question 18  (***¥)

Adam and Ben decide to travel from their villageatmearby village by combining
walking and cycling.

They both start from the same point in their vidagt09:00, and both follow the
same route to the other village.

Adam starts the journey by cycling at constant dpetl16 km h' and Ben by
walking at constant speed dfkmh 1

After cycling for 4 of an hour, Adam leaves the bike at the side efrtad and
continues his journey by walking at constant spefellkmh 7

When Ben finds the bike at the point where Adanitdfe begins to cycle at constant
speed of4 km hi

They both arrive at the nearby village at exadily $ame time.

By using a speed time graph, or otherwise, detegrtfigir arrival time and calculate
the distance between the two villages.

| |, [13:34, d»31.3kﬂ

{TEUPTING- SoWnoN WP A SPEED Tiuk QAP
s Gkl

%
L

s
W

© DUMGE ot By B N 3 e
Lé)(%:\zh‘

© T Dimce 6 Auo oo 3 D B wawwo 4T 4l
4T, =12
To= 2 Hover

© Now we e R0 ot B 1 ®

de 2+ (G- 0%)xs < e SE -3% = 5§ vear
d=To ¢ R([-T)= 2+nlg3)s bf -2

© SATNG & SowG.
S +82x= Rf -2
o=

Toe Aol s A~ 3Cuy

Created by T. Madas



Created by T. Madas

Question 19  (***¥)
A car and a motorbike are moving on a straightzwmial road.

At time t =0, the car starts from rest at some pofnand accelerates uniformly at
2 -2 1

2£ ms” for 45 s.

The car then continues at this constant speed.

At time t =0, the motorbike also starts from rest frofn and accelerates uniformly
at 2 ms 2 overtaking the car with spe&d at some poinB.

Determine the value of and the distanc®&B.

[ 1, |v=18ms?|, |AB|=81m

\J’&:/a( P Tr2 = 27 47
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Question 20 ()
A car and a motorbike are moving on a straightzwmial road.

At time t =0, the car starts from rest at some pofnhaind accelerates uniformly for
8 s up to a speed df2ms 1

The car then continues at this constant speed.

At time t =10, the motorbike also starts from rest frol) and accelerates uniformly
with the same acceleration as the car, reachiog ageed of22.5ms 1

The motorbike overtakes the car at titeT .

Determine the value ofF , correct to two decimal places.

[, |7 =25%,32.03
14
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Question 21 (****+)

A train is moving on a straight horizontal raildka, and is modelled as a patrticle, by
considering the displacement of the front of tlantr

At time t =0, the train starts from rest at some statfrand accelerates uniformly
at 2.4 ms 2 reaching a top speed bf ms .

The train then continues at this constant speetil, iubegins to decelerate uniformly
at 0.8ms 2, coming to rest at some poiBt.

The train completes the journeédB in 4 minutes.

Given further that the distanc&B is 7.56 km, determine the value &f .
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Question 22 (****+)

The motions of two carsA and B, is observed as they travel between two sets of
traffic lights, on a straight road, which a880 mapart.

At time t =0, A passes through the first set of lights, accelegatiniformly from a
speed of4 ms ! to a speed®0ms 1.

As soon as this speed is reached it begins to eleteluniformly for30s, coming to
rest at the next set of traffic lights.

At time t =0, B passes through the first set of lights, with cansspeed 012 ms L.

It maintains this speed until it begins to decdkenmaniformly, coming to rest at the
second set of lights at tlkame timeas A.

a) Sketch, on the same speed time graph the motioAsarid B .

b) Find the deceleration dB, just as it arrives at the second set of lights.

[~ 1. |d=12ms?

L) loos 4 e wom of &

[l I
(“%).1 + Lroxx = &0
120 430 = oo

21 = 200

A= 25
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L (0o-T)+ LxF = &0
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660~ 12T 44T = Go

&= 6T
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Question 23 (****+)

A cyclist is travelling along a straight horizontalad at constant speé@ ms * as it
passes past a set of traffic lights at tibreO seconds. The cyclist continues its
journey at that constant speed.

Whent =6 a car passes past the same set of traffic ligliis speed30 ms?,
decelerating uniformly ag ms 2.

a) Sketch on the same speed time graph the motiontbftbe car and the cyclist
fort3 0.

In the consequent motion, the car overtakes thistyd some pointA and at a later
time the cyclist overtakes the car again at sonet 1.

b) Findthe value ot at A andB.

ta=12,t5 =1
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Question 24 (****+)

Two cars,A and B, are each travelling with constant speed alongsdme straight
horizontal road.

The speed ofA is 20 ms ! and the speed d is 30ms .
Attime t=0s, B overtakesA.

At time t=T s, B begins to decelerate uniformly coming to resthet énd of a
traffic queue. At tima =40s, A begins to decelerate uniformly coming to rest at
the end of a traffic queue, next B. Both cars come to rest at the same tig@)m
from the point whereB first overtook A.

a) Sketch, on the same set of axes, a speed time gpagftow the motion of the
two cars fromt =0 until both.come to rest.

b) Determine the value of , showing a fully detailed method.

| |, [T =10
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Question 25 (****+)

A car is travelling on a straight horizontal roathrting from rest from a set of traffic
lights at A, accelerating uniformly to a spe@@ ms 1, in 30s.

The car maintains this speed fo4 s when it uniformly decelerates at25 ms 2,
coming to rest at the next set of traffic lightsBat

a) Sketch a speed time graph for the motion of thdoetweenA and B .
b) Find the distance fronA to B.

A motorcycle leavesA, 3.5s after the car leftA.

The motorcycle is accelerating uniformlyamns'2 overtaking the car at the poiM ,
where M is the midpoint ofAB.

c) Determine the value ad, correct to three significant figures.

1. [AB=1940 ], [a 0538

Y (24T~ 354)
P I DReeoATN (25
+ o >nw~/
T Lx 6oxV =970
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300 + 2T =d70
27 = B0
T=3S
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Question 26 (****+)

Two 100m relay sprinters are about to exchange the baton.

At time t =0, sprinter A is running at constant speedltﬁ‘ms‘1 when he enters the
start line of the baton exchange area of his lane.

At time t =0, sprinterB starts running from rest with constant acceleratians 2
from until he reaches a speedlc?.fms‘l

Whent =T sprinter A begins to decelerate atms 2, until eventually comes to rest.

Whent =2 the baton is exchanged, when both sprinters hasfgead ofLO ms
the same direction anBl is 1 m ahead ofA.

a) Draw a speed time grafv,t) fort2 0.

b) Find the value ofa.

c) Determine the value of .

d) Calculate the total distanc& covers fromt =0 until he comes to rest.

e) Find the distance betweeh and B at the instanB begins to run.

[ ],la=5ms?|,[T=19,[d=36m, ||AB, =145
0
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Question 27 (3

A car travels along a straight horizontal road lEstwtwo pointsA and B, that are
960 m apart.

The car starts from rest # and moves with constant acceleratior2d ms 2 until
it reaches a speed ms L. It then travels at this constant speed befooedelerates

uniformly at1.25 ms 2, coming to rest aB.
The car take$0 seconds for the journey froA and B.

Determine the value of .
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Question 28 (****+)
A train travels along a straight horizontal trackveeen two underground stations,
and B, that are4.2 km apart.

The train starts from rest #& and moves with constant accelerati@d ms 2 until it
reaches a speed ms 1. The train then travels at this constant speearbeit

decelerates uniformly &.25 ms 2, coming to rest aB.

The train takesgt minutes and7 seconds for the journey froA and B .

Determine the value df .

|, U =24
PUTING THE INBRIATIN INTo A Speed ikt GUieH - (-0 T = slco
— 4UD-CU? = B
= 0= 6U* 494U + T
= 30— 207U + oo =0
BY THe QUANATIC Boud
o U= W (-27)% tx3xd200
2%y
. . e 257 ::meoq
o =0 § b 7
0 - I =
T 55 BT ox = Uit i ?
T = 2w n=_ +
Gete ACINT TIME |, T= 247~ €0
Now e e Tl THE Tiues
S T 4T ATE T e 4l - T cF U= Te 03
=20 +4U +T = 2¢ 3 ‘J:Zg;) T= 103
= 6ULT =2
L T2t /
O THe DISTHCES /
THAUT a
AN
kL .
— (T = swo
BUT  T=247- €O
= ((27- 69)+207 | U =6loo
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Question 29  (****+)

A motorcycle is travelling along a straight horizalroad.

The motorcycle starts from rest at the pofiand accelerates uniformly a5 ms 2
for 165, reaching a speed which it then maintains@ors.

It then decelerates uniformly at8 ms 2 for T's, as it passes through the pobt

As the motorcycle passes throuBhit continues to decelerate amsms? , coming
to rest at the poin€.

Determine the total time for the entire journeynfrd\ to C, given further that the
distanceAB is 1832m.

[ ] ]t=106

OSING U= Waat" BF e Jovsy Bon'D ' ® THe b

'S
= 2
a =-08
s =

T

£
% 5
i

L TR TIME § 16+6T4+320 = 16460430 = to;//'
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Question 30 (*¥****)

AV (ms'l)
o) - :
5]..../... S v
t(s)
@) 6: >
B O

A particle of mas2 kg is released from rest from a poiAton an incline plane and
begins to move down a line of greatest slope opthae.

The plane has a different coefficient of frictiondifferent sections so the resistance
to the motion of the particle has different valagglifferent sections of the plane, as
the particle slides down.

The particle accelerates uniformly to a spee@ ofs ! in 6 s as it reaches poirs .

The coefficient of friction increases 8t so the particle continues to slide down with
constant deceleration fdi0 s achieving a speed & ms las it reaches poirt .

At C the particle is instantaneously projected withespd mst, up a line of
greatest slope of the plane, coming to red® at

If the normal reaction between the plane and the particle maagnitude ofl5.68N,
determine the value df , correct to 2 decimal places.

, U =+41702.4» 41.2¢

[solution overleaf]
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Question 31 (*¥***¥)
Two cars,A and B, are travelling on a straight horizontal road.

At time t=0, A drives past a fixed poin® on the road with speed.95 ms?,
accelerating uniformly a2 ms 2.

After passing througl®, A continues accelerating f@rs, reaching a speed which it
maintains thereafter.

Attime t =2, B starts from rest fron®, accelerating uniformly &it.5 ms 2, until it
reaches the poin®, where it draws level withA.

Determine the distanc®P .

, |d =243
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OTHER GRAPHS
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Question 1 (****)

S A

300

120 150 240

The figure above shows the graph of th&placements m, plotted against timg, s,
of a particle travelling in a straight path. Then consists of straight lines only.

The particle passes through a fixed pdihtwith constant speed @.25 ms ! and
maintains this speed fd20s.

The particle is then at rest for a period 3ifs before resuming its motion for a
further period ofl50s.

Given that the displacement of the particle is zeMzen t =240, determine the
average speeaf the particle.

[ 1 %»667ms
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Question 2 (****+)

The figure above shows the displacement time g(a,cﬁ) of a particle moving in a
straight line. The displacement of the particlensasured relative to a fixed origi.

The particle, for0£t £ 90, is either at rest or has spe2hs .
For O£t £ 90, draw a detailed ...

a) ... velocity time grapr(v,t), showing clearly the velocity valuestat 0, T,
36, 60, 72, 84 and90.

b) ... distance time grapfd,t), showing clearly the total distance covered by the
particle up and including =0, T, 36, 60, 72, 84 and90.

State the value of explicitly in these graphs.

L1 |orapt]
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