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7

A bicycle brakes so that it undergoes uniform deceleration from a speed of 8ms 'to 6ms over

a distance of 7 m.

-, 1

If the deceleration of the bicycle remains constant, what further distance will it travel before

coming to rest?

V=D
A 7m B 9m C 16m D 21m
(=7 U=3ms' v:Lms! ¢=Fm a="7
v=0
. ?7?
a: -st LN Vl %L 245 P i 2 )
B - sSFEETHICEG A :") ' \
W= Ems ST é % "2 ( - Sme™ - ms! Oms™
S ~—- c - ng—
L 1
V-u =246
1
D -6 = 2(-2)5
5= qAm
_ . . 9702/12
The diagram shows an arrangement to stop trains that are travelling too fast. May/June 2013 V= U A"I
1 hour 1
speed 50ms" . ¢= uttlat
direction maximum speed <
of travel 10ms™’ s Vi-uur=2as
- -1 :
e W50 ¢ ? V= (Dwg-!
train marker 1 t= 20s marker 2 -e- = (“ tV ) t
N - P

Trains coming from the left travel at a speed of 50ms™

'. At marker 1, the driver must apply the
brakes so that the train decelerates uniformly in order to pass marker 2 at no more than 10ms

-1

The train carries a detector that notes the times when the train passes each marker and will apply
an emergency brake if the time between passing marker 1 and marker 2 is less than

20s.

How far from marker 2 should marker 1 be placed?

A 200m B 400m C 500m
= S0ms"! V=y -t-ab
10 mg! 0= 5D + a(20)
£= 20¢ n:-J st
g <z ? yVl{

= ;Slm[sl

D 600m
vt— u" =z )l
0"~ 50" = 2(-2)¢
10 -SD _¢
4

4= (SDHD) 20
2

Q: QDDV\A
o e—m—r°



5 On a particular railway, a train driver applies the brake of the train at a yellow signal, a distance of

1.0km from a red signal, where it stops. 9702/11
u=7 ¢-1000m V=0 October/November 2009
The maximum deceleration of the train is 0.2ms ™. ¢ ¢ 1 hour

Y Q- -Oo)_m/g" R

Assuming uniform deceleration, what is the maximum safe speed of the train at the yellow signal?

@ 20ms™ B 40ms’ C 200ms™ D 400ms™
)
) v

A uw
D - w= 2(-0.2)(1000)
Yoo
A 0wyt
w=0 A=
8 The diagram shows a laboratory experiment in which a feather falls from rest in a long evacuat?d, 9702111
vertical tube of length L. 2 May/June 2012
1 | 5 - 5= Mt*’l.ﬂl't 1 hour
6= Lﬂt v 6= .Ld't VS 2
L=_|_AT ' L(l_l: ) ;T) Ut Z:, .\/:M-{-Mt
2 | z kR feather ¢ - [ ﬂlt 0= [utV t
a= 2L l 2 P
- |§= _I:_XOJ.S-??‘ ! aA a_,g:gow/am‘[éo ’VL— L
,'V' vacuum—_| {:,_ ]
- é%
it L —(T)
5A 2
Sl t — (0.57)

The feather takes time T to fall from the top to the bottom of the tube. L % 0' 25 7’L= % X 7"

How far will the feather have fallen from the top of the tube in time 0.50 T?
T xr- 025 L

A 0.13L 0.25L C 0.38L D 0.50L t

9702/11
October/November 2010
9 In order that a train can stop safely, it will always pass a signal showing a yellow light before it 1 hour
reaches a signal showing a red light. Drivers apply the brake at the yellow light and this results in
a uniform deceleration to stop exactly at the red light. | A {_
° - M 7,8
The distance between the red and yellow lights is x. now a 0 {' .Mh'ﬁ“ V t
W+207%u v &= (urv b
What must be the minimum distance between the lights if the train speed is increased by 20 %, "i‘
without changing the deceleration of the trains? U+ 0.2u = |.2u
S - (= ut+Latt
A 120x B 1.25x D 156x C=utt+tla
T L L
V-u = 2as W oKX S
L
W=-2m6 w _L x
R (llu) — s

W s WExs = adyfx x
(.44 2




8 A moving body undergoes uniform acceleration while travelling in a straight line between points
X, Y and Z. The distances XY and YZ are both 40 m. The time to travel from X to Y is 12s and

fromYtoZis 6.0s.

What is the acceleration of the body?

@0.37ms‘2 B 0.49ms™ C 056ms™ D 1.1ms™
V=u+at 9=Lu+v E ¢=ut + 1 gt” vEut
A 2
0\- m S _ 4
. ¢, t, 0
w 40m 7 . ? 40m
X 12-¢ Y b5 yA
kY )
(- ut+ at XZ
2 § ¢=ut+ tat® u:
40= w(l2)+ La(ly) 2 o
z 80 = M(13)+la((3) Az
40- Llu + 32 2
0 = Bu + lbla \
8 Two markers M; and M; are set up a vertical distance h apart.
( < soereal 5=M'-+, ﬂtZMaleugr:eo:(I):Z
';fuf'l'/ﬂl‘[’ \O . 3 1 hour
a “i—); ------------------- l/—tlme zero | t"
x—o+l,2mt, _________________ e Y ey Ath 0+54 2
_——— 2
1= pt] LA+h = Lat,
{2 h g ach 3
=~ —mapnch - - —atl‘l'l""lﬁtp
77777777777777777 M, — 4 _al, time t,

A steel ball is released at time zero from a point a distance x above M. The ball reaches M, at

time t, and reaches M, at time t,. The acceleration of the ball is constant.

Which expression gives the acceleration of the ball?
A 2_/;1 2h 2h
t, (t,+1ty)

(RIAF

2
Ah

t)l_ _Ll‘b

= *

o
()

9702/12
October/November 2010

1 hour

=248

ymultaneo l/$7 Solving.

[ {1 m/s

0037 ms*

Ve U+at

= (g+_v_)’c
2
vozut+ lat”
2
lA": 206

2>

VvV -
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A goods train passes through a station at a steady speed of 10ms™". An express train is at rest at

the station. The express train leaves the station with a uniform acceleration of 0.5ms™ just as the 1P
goods train goes past. Both trains move in the same direction on straight, parallel tracks. May/June 2013
1
How much time passes before the express train overtakes the goods train? LY
A 6s B 10s C 20s D 40s
Omfs t=o0 (0 mjs [Omfs bime=t
—_— —_— —_—
<A e 5 DR A o
" - 0. e1C ’ overtake
W=D ) A= 0.Smfs A
Gtakion
gé,"’ S E >
Sq = 55 L
5 {Wné\am'( gFud) 4g (accel mate ) 0t = 0.25%
= > . 0.26¢>- 01 = O
V- fl_ ¢= ut+ [ at {;(0«19{;—[0)‘—0
t Z
b = 5 5= 0+ 1(06)% t=0  0.256-10 =D
t 2 t= 405
S = lok ¢ = 0.25¢%



2 (a) The distance s moved by an object in time t may be given by the expression
=
6= }Ab +Lat
\,

6

where a is the acceleration of the object.

State two conditions for this expression to apply to the motion of the object.

0

2

5 of 65

(b) A student takes a photograph of a steel ball of radius 5.0cm as it falls from rest. The

image of the ball is blurred, as illustrated in Fig. 2.1.

The image is blurred because the ball is moving while the photograph is being taken.

initial position
of ball in photograph

final position
of ball in photograph

u=77

Fig. 2.1

e

:

ADem

80

cm

90

cm

100

cm

g

The scale shows the distance fallen from rest by the ball. At time t= 0, the top of the ball
is level with the zero mark on the scale. Air resistance is negligible.

© UCLES 2010

9702/22/M/J/10
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6 of 65
7

Calculate, to an appropriate number of significant figures, For

Examiner’s
(i) the time the ball falls before the photograph is taken, Use
u=0 ¢ =u t + ‘,Z.ﬂl(:z
g= O-MM | qg)b”
A= 5{:3 "W\ISL 0'101 =0~ i(
t-1 t=0.40152
time = oo 040 .............. s [3]

(ii) the time interval during which the photograph is taken.

{
= at® 3
0.2= 0+ 1(4.3)t ta =075
2
t = 0'%39 At = 0.0%S
time interval = ..., s [3]

(c) The student in (b) takes a second photograph starting at the same position on the scale.
The ball has the same radius but is less dense, so that air resistance is not negligible.

State and explain the changes that will occur in the photograph.

© UCLES 2010 9702/22/M/J/10 [Turn over
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6

2 A caris travelling along a straight road at speed v. A hazard suddenly appears in front of
the car. In the time interval between the hazard appearing and the brakes on the car coming
into operation, the car moves forward a distance of 29.3m. With the brakes applied, the front
wheels of the car leave skid marks on the road that are 12.8 m long, as illustrated in Fig. 2.1.

position of car

when hazard appears skid mark
LY. bmls n=77 — /=D
—s
29.3m 12.8 m
Fig. 2.1
a = 0-957

It is estimated that, during the skid, the magnitude of the deceleration of the car is 0.85g,
where g is the acceleration of free fall.

(@) Determine

(i) the speed v of the car before the brakes are applied,

0854 0 - ur=2(-p.85x9.3)(12-8)
5=12.9m
? n= 4.6
u= 1
V= e, “’l‘é ..... ms~! [2]

(ii) the time interval between the hazard appearing and the brakes being applied.
V:d
t
U.6 = 29.%
o
&

£=a.0

© UCLES 2008 9702/02/0/N/08

For
Examiner’s
Use



33 of 65
7

(b) The legal speed limit on the road is 60 km per hour. For
Use both of your answers in (a) to comment on the standard of the driving of the car. Examiner’s

T duiver mon mithwe ne tpeed  limab bk T

© UCLES 2008 9702/02/0/N/08 [Turn over
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64 of 65

Fig. 2.1 shows an object M on a slope.
e 7
b 3.6ms-
z .6ms-
/7 -

Fig. 2.1

M moves up the slope, comes to rest at point Q and then moves back down the slope to point R.
M has a constant acceleration of 3.0ms down the slope at all times.

At time t=0, M is at point P and has a velocity of 3.6ms~" up the slope.

The total distance from P to Q and then to R is 6.0m.

(@) Calculate, for the motion of M from P to Q,

(i) the time taken,

U= 2.6 mjs £ ¢ V—’;"‘—
VﬂD'WIIS —%:0—3'6
a=-2% ’M/S” t
E=7 t= 120
time= .., s [2]
(ii) the distance travelled.
W=32Lmfs viuut=2as
X Et 0-(2.6)"=2(-2)s
KNy (2.0)°<2(
E=1.2¢ 5<2.lbm
=7
AIStANCE = ..o m [1]
(b) Show that the speed of M at R is 4.8ms™". 5m\'; u=0
Y 154
Cpr = E-2.1b [+]ai Q
Z 2.84m s T
V=" ¢ =284 mn
Veute 2ae R
vZip=2(3)(3-34)
V * 4.9 fywls ALV Airetion UFP cat- \

a Qv direthon came : a '+

(2]

© UCLES 2015 9702/22/0/N/15
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PHYSICS

9702/01

Paper 1 Multiple Choice October/November 2008

Additional Materials:

Which ammeter reading will be nearest to the correct value?

A 0.2A B 04A C 06A D O0.8A

6 The diagram shows a velocity-time graph for a car.

12
velocity P

/ms™! 10 L~

Asi(am)a) P

: 2%m K

ONN

time/s

What is the distance travelled during the first 4.0s?

A 25m B 3.0m C 20m @28m

1 hour

|2-



8 The diagram shows the path of a golf ball.

/

Which row describes changes in the horizontal and vertical components of the golf ball’s velocity,
when air resistance forces are ignored?

horizontal vertical
A constant deceleration constant acceleration downwards
B constant deceleration acceleration decreases upwards then increases downwards
C constant velocity constant acceleration downwards
D constant velocity acceleration decreases upwards then increases downwards

6 When a car driver sees a hazard ahead, she applies the brakes as soon as she can and brings
the car to rest.

The graph shows how the speed v of the car varies with time t after she sees the hazard.

L gpeect 46°

VA

0 >

Which graph represents the variation with time t of the distance s travelled by the car after she
has seen the hazard?




PHYSICS 9702/11
Paper 1 Multiple Choice May/June 2010

1 hour
Additional Materials:

8 The diagram shows a velocity-time graph for a vehicle.

16
velocity 14 al
/ms™!
12
10 L L
L I LAY (b3, 10)
(%2,q]
6
4 L~ é
p ] ?'YM&( = |D -
.2-3
0 6
time/s
The vehicle, moving at 4.0ms™, begins to accelerate at time = 0.
What is the vehicle’s acceleration at time = 3.0s?
A 067ms? B 1.0ms? @ 1.3ms2 D 2.0ms?
9 A small steel ball falls freely under gravity after being released from rest.
Which graph best represents the variation of the height h of the ball with time {?
A B C D
h A h A h A h A
0 0 0 0




A student throws a ball in the positive direction vertically upwards.

The ball makes an elastic collision with the ceiling, rebounds and accelerates back to the
student’s hand in a time of 1.2s.

h
D$ Which graph best represents the acceleration of the ball from the moment it leaves the hand to
% the instant just before it returns to the hand?

A K A K
acceleration A acceleration

0 — time/s 0 — time/s

: 0 1.2 0 1.2
P

"
w o pamt®

C D
. a7 %u A
P ’ acceleration acceleration
SIS
0 — time/s 0 — time/s
0 192 0 1.2
A -9.%
- ll — Y
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8 A bicycle brakes so that it undergoes uniform deceleration from a speed of 8ms™ to 6ms™" over
a distance of 7m.

If the deceleration of the bicycle remains constant, what further distance will it travel before
coming to rest?

A 7m B 9m C 16m D 21m

Nz 0
9 Aballis released from rest above a horizontal surface. It bounces once and is caught.

Which graph represents the variation with time t of the velocity v of the ball?

c,('%%' A Dot X : @

o5 T 0 T 0 \I T 0 l/ n
g\
N §=M{:{—_‘_ﬁfl
2
i uz0, fuone
¢ __ﬁ_[:l ﬁ'fﬁd.: _‘_5\,
O A
Y-mX +¢
2 -2
¢
ij/\ u=0
O N 2| 2
0 ¢ {"/9 Viurz2a¢
vie 2as
Y =mX +c
vad = 2
! )
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6 One object moves directly from P to R.

e U

(¥®)

P
[ ]
In a shorter time, a second object moves from P to Q to R.

Which statement about the two objects is correct for the journey from P to R?

A They have the same average speed.

B They have the same average velocity.
C They have the same displacement.
D

They travel the same distance.

7 The graph shows how velocity v varies with time ¢ for a bungee jumper.
v A Q
P

R
0

0 \_/t
At which point is the bungee jumper momentarily at rest and at which point does she have zero
acceleration?

\

jumper with zero

jumper at rest 1
acceleration

o O w >
O 0 O O
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7 One of the equations of uniformly accelerated motion is shown.

s=ut+ lat?
—_———
Apparatus is arranged to record the time t taken for a marble to fall between two light gates

connected to timers. The marble touches the stop before it is released. The vertical distance s
between the light gates is measured. é % , {:7,

I /I/fixed stop :E }7‘ Y -
'\marble

i\

connected to timer Z

s St + 0

o1 1 ___—movable light gate 2 t
-bf =t connected to timer ? = mx 1C

b 'IQ' l,L|:|/fixed light gate 1 _%, Uu + Lﬂ\{

Which graph does not show a correct relationship when light gate 2 moves up to light gate 1
which is fixed?

A B
A wyy&(/t’ A &UW"/(/{T
s/m %/mS‘1
0 > 0 >
0 t/s 0 t/'s
C D
} YOn b torveot
u/ms™ W j” a/ms™
u%0
00 = 0 >

t/'s 0 t/'s



9702/13
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1 hour 15 minutes

6 A car X is travelling at a constant speed u along a straight road. At time t =0 a second car Y is a
distance d, behind car X and travelling at a speed v in the same direction. Speed v is less than
speed u.

d

7

At time t = 0 car Y begins to accelerate with a constant acceleration.

carY

Car Y overtakes car X at time t=T.

Which graph could best show the variation with time t of the distance d between the cars?

dy

A

B

The resultant force acting on an object is slowly increased.

Cc

D

Which graph could show the variation with time t of the momentum p of the object?

A
A
P
0 >
0 t
C
A
p
0 >

o

Y

Y
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2 (a) Explain what is meant by a scalar quantity and by a vector quantity.

(2]
(b) A ball leaves point P at the top of a cliff with a horizontal velocity of 15ms~, as shown in
Fig. 2.1.
K MY =0 V= M.“l'ﬂtt
f/‘v: 1 Uy=0 2l Vy:22.1  22.1=0+98It
ve - s NC Y1 Ch 15ms-1 G =99 ms?
a= 9.3 ms Ez7? E=2.2652=
¢ = 2Cm e path of ball 2.2
Viur=2as " "o V=5
. 7
iy 2(4-8 0(25) © 1\ 23.75m 1Sme-!
V= 22ms! el > gro\’und 15 - g/"'-
N~ 2.2§

22m5"
Fig. 2.1

S‘x = Bgo?g m
The height of the cliff is 25 m. The ball hits the ground at point Q.
Air resistance is negligible.

(i) Calculate the vertical velocity of the ball just before it makes impact with the ground at Q.

L\L: 4 Yab-
=267+ 3317
= U) n~
vertical VElOCIHY = ........ccocveeeeeeeeeeecee e ms~'[2]

(ii) Show that the time taken for the ball to fall to the ground is 2.3s.

(1]

© UCLES 2014 9702/23/M/J/14
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2 A ball is thrown from a point P with an initial velocity u of 12ms~" at 50° to the horizontal, as
illustrated in Fig. 2.1.

path of ball

horizontal

The ball reaches maximum height at Q.
Air resistance is negligible.
(@) Calculate

(i) the horizontal component of u,

1) cos GO
horizontal component = :7? ................... ms~'[1]
(ii) the vertical component of wu.
. )
12 i G0
vertical component = 4 2 ms~'[1]

(b) Show that the maximum height reached by the ball is 4.3m.

Wy=q2ms Vo= 2a5
Vy = 0 b-@.2): 2[-431s
0= - q'%lmga_ S ’4'3"’"
(=7 [2]
(c) Determine the magnitude of the displacement PQ.
Ly =42 ms” R
Vy=D - (.n)+ (122)°
a-= -9:3lms’? 13= 5, - (4.5) ¢ (1:22)
4 =7 = = §4m
v=u+at 0A%%
0=9.2+(-4-31)t
-a31) 5= liddm
-4.2 1 t:0.1%3s
-q.91 displacement = ..., m [4]
[Total: 8]

© UCLES 2016 9702/21/M/J/16 [Turn over
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2 A ballis thrown horizontally from the top of a building, as shown in Fig. 2.1.

v’
g.2ms™ www- kashanrashid. com

—_—

Fig. 2.1
The ball is thrown with a horizontal speed of 8.2ms~'. The side of the building is vertical. At
point P on the path of the ball, the ball is distance x from the building and is moving at an
angle of 60° to the horizontal. Air resistance is negligible.

(@) For the ball at point P,

(i) show that the vertical component of its velocity is 14.2ms™,

tand= P.
) b
lan 6D = Yl
Bol

V.\,’— 8‘2 -[-aV\GD‘
Vy < (Y- 2 s

[2]

(ii) determine the vertical distance through which the ball has fallen,
w= 0 mes"
a= 4.3 mg>
§=7
Vs 142 m”

vEut= 2as
(4-2)- 0 =2(231)(¢)
¢=10.3m

diStanCe = ..o m [2]

© UCLES 2010 9702/21/0/N/10
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7
(iii) determine the horizontal distance x. For
u= D Examiner’s
v=$ pdBim> Vet
T V2 (Y e .1 =(q:31)+
=7 |
5_2 - % t ) t - \ s4’g S
l-4‘g = l l' q
w119 m X= e g o W AR KW m [2]
(b) The path of the ball in (a), with an initial horizontal speed of 8.2ms™, is shown again in
Fig.2.2.

Fig. 2.2
On Fig. 2.2, sketch the new path of the ball for the ball having an initial horizontal
speed
(i) greater than’&’gﬁﬂ and with negligible air resistance (label this path G), [2]
(ii) equal to 8.2ms~! but with air resistance (label this path A). [2]

© UCLES 2010 9702/21/0/N/10 [Turn over



