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8 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
goods train goes past. Both trains move in the same direction on straight, parallel tracks.

How much time passes before the express train overtakes the goods train?

A 6s B 10s C 20s D 40s
oo i (N Bl e e, o o
Express e T
F’{Ym‘w <> W= 0 ms' ‘O 7y E O el Tle
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ve$ s=ut + 1 at” (0t = 0:26¢° £- 405
t z 0.6k - (0t =0
0= ¢ 5=0+1(05)t" t (0-25t - 10)=0
t 2 ¢-0st" t =04
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9 A boy throws a stone with a horizontal velocity of 10ms™" from the top of a building. The height of
the building is 8.0m. The stone travels along a curved path until it hits the ground, as shown in

mt(:]'i diagram. X—aMS_
[ 10ms™' Vx = 52
U= 0 ms" - P (- f
Y building A 17
a=+9.3mt I ! 0= $x
22
§= dm 4 I 8.0m &
t <1 l
¢=ut +L2a{’L Y
= 0+ LAa3)¢ ground
6 L(q It A= 9.9 mg?

e lgS How long does it take the stone to reach the ground? (Air resistance can be neglected.)

A 061s B 0.80s C 13s D7 16s

6 A cyclist pedals along a raised horizontal track. At the ‘end of‘the track, he travels horizontally into
the air and onto a track that is vertically 2.0m lower: .LLI' axes

e Uy=0, A= 9Ims™
V= 3§ S=2m , t=77
t
higher horizontal track
e & )
_ s
Tl 2.0m ya- adms
L fé_ v lower horizontal track 5% <
0'63q :A !
Vz Qb s ! 6.0m |

The cyclist travels a horizontal distance of 6.0 m in the air. Air resistance is negligible.

What is the horizontal velocity v of the cyclist at the end of the higher track?

A 6.3ms™ B 94ms™’ C 99ms™’ D 15ms™



7 An astronaut on the Moon, where there is no air resistance, throws a ball. The ball’s initial velocity
has a vertical component of 8.00ms™" and a horizontal component of 4.00ms™, as shown.

initial velocity MENVERA >
f! Sz ut+ [ 4f
) ) M$” path of ball ) 2
8.00ms i V- ut-)as
==[blms* J
¥ T 1 Vy ke P+ v
= b L 9. L
4.00ms- V= Vg + Ve
& v
Vx

The acceleration of free fall on the Moon is 1.62ms™.
vesultam

What will be the speed 1)‘_.f'|,t|1g h?'ll;'_gﬂﬂ's afterbla]tng thrown?

B N Al

N\ Kashah Rashid

Vx Uy = s V=8 +1e2)fq) T (e58)+(4)
=- 2 V= -c 8 ms~!
t- Qsl o § V= FFms

Wy =7



7 0f65
4

Answer all the questions in the spaces provided.

For
Examiner’s
Use

1 (a) Distinguish between scalar quantities and vector quantities.
Seaa. hare. . nagon, vhudy O’M? ...............................................
........................................... bl cvagitnde. . ok Anebion
..................................................................................................................................... 2]
(b) In the following list, underline all the scalar quantities.
acceleration force kinetic energy mass power weight [1]
(c) A stone is thrown with a horizontal velocity of 20ms™~" from the top of a cliff 15m high.
The path of the stone is shown in Fig. 1.1.
U3 fv‘nd
hmze
cliff v)( = |
20ms-!
20 =
Fig. 1.1 Spleed _
g f S,
Air resistance is negligible.
For this stone,
(i) calculate the time to fall 15m,
{=15m ¢ = uf+Lat
M‘l = 0 Z T
o= 48 my? = 0+l (A3t
)
te t=/.35s
time= ............. /?'5_ ...................... s [2]
(ii) calculate the magnitude of the resultant velocity after falling 15m,
"‘7"0g Vi-u'= 2as i bm
a - q‘ MS’L R . s
V&= o0 = 2098)lUis
v =9 V= 7. ms! M—’PL-I—b
——T .\ *
<[ (17.1) +(20)
= L6.2 my!
resultant velocity = ............... l GZ ............... ms~1[3]
© UCLES 2011 9702/22/M/J/11
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2 (a) Explain what is meant by a scalar quantity and by a vector quantity.

(b) A ball leaves point P at the top of a cliff with a horizontal velocity of 15ms~, as shown in
Fig.2.1.

U=0 pa

path of ball

ground

Fig. 2.1

Vy
The height of the cliff is 25 muTheball 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.

Y‘MS ‘/l— M2=Zﬁ$
Wy =0 2
A= +7-8me-2 V- 0"=2(99)(2%)
$=20m V= 22,
V1 = ??
vertical velocity = ..........cc.c....... ll' ................... ms~'[2]

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

V=u+at
2l=0 + (28)t
t=2.3

(1]

© UCLES 2014 9702/23/M/J/14
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(iii) Calculate the magnitude of the displacement of the ball at point Q from point P.
X=RX{S 4
- 2 2
ve_ h'=p*+b
7_ 7—
¢ h h= (26 +(539)

5 5 zr = AL
2-15¢ f

54* 33.9mm

displacement = 4'L ............................ m [4]

(iv) Explain why the distance travelled by the ball is different from the magnitude of the
displacement of the ball.

© UCLES 2014 9702/23/M/J/14 [Turn over
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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.
.V = utat ' V=4
.Czub+Lat” v

I L ’
'V _u=Las

b) max s ght
Yeadu A

el daspl- Pfocl

Q i/path of ball

u=12mjs™"
3 /\)* v [L SA'.V" go.
t Sx h P/ B horizontal
(1005 50°
Fig. 2.1
The ball reaches maximum height at Q.
Air resistance is negligible.
(@) Calculate
(i) the horizontal component of u,
[ Loog SO
horizontal component = .................... 77 ..................... ms~1[1]
(ii) the vertical component of 'u.
vertical component = IL(AnSb': ..... 42 ..... 5 ....... ms~'[1]
(b) Show that the maximum height reached by the ball is 4.3 m.
Uy = 9-2ms veunt=2a8
Vy = 0 ms 0" (2.2)"> 2(-43)s
A=_9.8ms? = 4.2m
$=7
(2]
(c) Determine the magnitude of the displacement PQ.
6. V= _S_. h«": ('1 'f"?)'
¢ L 2 2
h 4™ We(u.3)+(12)
:}'-'} = S,( [/\
P 1 '2 A 0 ﬂ4_ - % © 4- mwm
v=u+at S =T
O=91+(-99)t
t=0.44;
displacement = ... m [4]
[Total: 8]
© UCLES 2016 9702/21/M/J/16 [Turn over
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3 Aballis thrown against a vertical wall. The path of the ball is shown in Fig. 3.1.

VY;O

ﬁ—>

T—wall

. ' 6.15m i
' 9.95m '

Fig. 3.1 (not to scale)

The ball is thrown from S with an initial velocity of 15.0ms™' at 60.0° to the horizontal.
Assume that air resistance is negligible.

(a) For the ball at S, calculate

(i) its horizontal componeént of-velocity,

horizontal component of velocity :lgwg&o z 7§ ’m/“ ms~1[1]

(ii) its vertical component of velocity.

l? gnc(?.-.— .9~ (2 m[sm

vertical component of velocify = ..............cc s~ [1]

(b) The horizontal distance from S to the wall is 9.95m. The ball hits the wall at P with a

velocity that is at right angles to the wall. The ball rebounds to a point F that is 6.15m
from the wall.

Using your answers in (a),
(i) calculate the vertical height gained by the ball when it travels from S to P,
= |
Aq =t mis V- 2o
- 1
V=0 0= 13 2(-4-3)¢
A=-1.8m/s
5= $= 3.6~

For
Examiner’s
Use

© UCLES 2011 9702/21/0/N/11 [Turn over



46 of 65

8
(ii) show that the time taken for the ball to travel from S to P is 1.33s, For
V= 9 Examiner’s
_— Use

t
1.6=-9.4¢

t
1
{'/ = . 29 ]
(iii) show that the velocity of the ball immediately after rebounding from the wall is about
4.6ms.
V 1_;/ \/ s 4‘0 é W1/>

(e e bo YiRe

V= évlg @;
TR

(¢) The mass of the ball is 60 x 1073kg.

(i) Calculate the change in momentum of the ball as it rebounds from the wall.

change in momentum = ..., Ns[2]

(ii) State and explain whether the collision is elastic or inelastic.
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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 12 s and

fromYtoZis 6.0s.

What is the acceleration of the body?

A 0.37ms™ B 0.49ms™ C 0.56ms™ D 1.1ms™>
w
- v
C? Lom 4 Om |
X INCISEKIcaAI] N\AaASsElL
tz12 t =65
XZ,
¢= wk+ ! at” “¢- 80m s=ut+laf?
2 5 t: lss 2 5
40= w(i2) + La(l2) u=27  90=u(8) +La(ig)
2 a= 77 2
yo=nDu+ 2a — 80 = 13u + 162a -@)
z (.0 mg'



¢z=uUt +Lat”

8 Two markers My and M, are set up a vertical distance h apart. L2
1 2
M. s=utt! at steel ball £+ '=-L0LTD
4 v 1 \O u=0 2 2
x=0+tlat, oo timezero | at* +h = Lat,
L Ix ) P2
1 . 2
x= Lat, I S Mi—  ———timeti gt g,
s 2 2
" > ho=la(t, -t))
Z g:u.t+|ia\f h A
L
r+h=0+1at, Zh; -
2 t’*_ ¢ ) -
2
1+h=tat, AT B M4 F—=—ttiMe {, -Qh"“l""
)

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_l27 B 2h C 2h . D 22h .
L (t,+t) (t,—t) &, -t")




9 In order that a train can stop safely, it will always pass a signal showing a yellow light before it
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.

The distance between the red and yellow lights is x.

What must be the minimum distance between the lights if the train speed is increased by 20 %,
without changing the deceleration of the trains?

A 1.20x B 1.25x
U b4
[+ % K
. ” .
Y [/°
7 2 ; N
V- = 2as ut20/ln
0- u* = Jaxn n+0.2y
‘_I’_-L:' = o Llu
)N new w

C 1.44x

D 1.56x

Ve _l}t"= 208 | Mefied 42
ut A S
ut l $
(wd)* | x
(L) 17280
W 2§ = (1)
S (YhuE g
wr
$= 1.4yx



A sprinter runs a 100 m race in a straight line. He accelerates from the starting block at a constant
acceleration of 2.5ms™ to reach his maximum speed of 10ms™". He maintains this speed until he
crosses the finish line.

Which time does it take the sprinter to run the race?

A 4s B 10s @123 D 20s

2.5mg-t [Oms"!
U=D -3 omgt  — fold b vace
Om DLW C O ;_ th'Dlm 4 +% = I
veutat . . Ve b _ _ 8
(0 =10t S FNr Sl 1Al K AN [
t: o= 7
t
v nt= 2 covu] 5Fw( dist > 30wy
0" - 0"=2(2.5)s
$= 20m o - 8o
hecp e rTED b
t =8¢






