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The following list of formulae may be found useful :

For uniformly accelerated motion

v=utat

s = ut+%at2

v =+2as
Equation of a straight line y=mx+ec
Use the following data wherever necessary :
Acceleration due to gravity g =98lms? (close to the Earth)

Part A : HKCE examination questions

1

< HKCE 1980 Paper IT - 9>

A body is dropped from rest down a cliff on a planet X. After falling for 1 s, it is 4 m below the starting point. How far
below the starting point will it be after a further 4 s 7

A 40m
B. 64m
C. 80m
D. 100m

<HKCE 1981 Paper I1 - 5>

A particle released from rest at O falls freely under gravity and passes 4 and B, 0o—e
as shown in the figure (not drawn to scale). If the particle takes 4 s to move

from A4 to B, where 4B = 100 m, how long does it take to fall from O to 4 ?

A. 055s A —
B. 1.10s

C. 2.20s o
D. 440s a

<HKCE 1981 Paper II- 8 >

Which of the following statements concerning the motion of a body is/are correct ?
(1) A body has no acceleration when it is moving with a uniform velocity.
(2) A body can have zero velocity but also be accelerating.
(3) A body can have a constant speed but a varying velocity.

A. (1) only

B. (1) &(2) only

C. (2)&(3)only

D. (1),(2)&(3)

<HKCE 1984 Paper II- 2 >

The diagram shows how the velocity of a body varies with
time. What is the distance travelled in the first 4 5 ?

1

A 4m E

B. 8m 2 :

C. 10m i )
LB, . > t/s

D. 12m 0 1 2 3 4

6.

8.

<HKCE 1984 Paper I1 -3 >
Which of the following velocity-time graphs correctly shows the motion of a ping-pong ball falling freely in a vacuum ?

A B.

v v

4 A

0 1 0 t
C D.

v v

A A

ﬁ ,

< HKCE 1985 Paper 1 - 2 >

A car moving with speed 50 km h™ can be stopped in a distance of 15 m. In what distance can the car be stopped when its
speed is 70 km h~! under the same condition ?

A 105m
B. 17.7m
C. 210m
D. 294m

<HKCE 1985 Paper 11 - 1 >
v/ms!

»t/s

0 + t

[IP SES SRR e

The graph shows the variation of the velocity of a car with time. What is the acceleration of the car ?
A. 05ms?
B. 1l5ms?
C. 20ms?
D. 40ms?

<HKCE 1986 Paper I1 -2 >
A body falls freely from rest. What are the distances travelled in the first and third second ?

First second Third second
A. 49 m 147 m
B, 49m 19.6 m
C. 49 m 24.5m
D. 9.8 m 392m
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10.

11.

12,

<HKCE 1986 Paper I - 1 >

lem2em  3em 4cm Sem 6em

The diagram above shows a ticker-tape produced by a trolley being pulled by a rubber band. Which of the following
statements about the trolley is/are true ?

(1) Its displacement increases uniformly with time.

(2) Its velocity increases uniformly with time.

(3) Its acceleration increases uniformly with time,

A, (Donly
B. (2)only
C. (1) & (2)only
D. (2) & (3)only

< HKCE 1987 Paper I1 - 6 >
displacement / m

0 t + + (time)? / 52

An object is accelerated from rest along a straight line. The above graph shows the variation of its displacement with the
square of time. What is the acceleration of the object 7

A. 05ms?
B. 1.0ms?
C. 2.0ms?
D. 40ms?

<HKCE 1988 Paper II - 1 >

The above figure shows the stroboscopic photograph of a ball rolling down a slope. If the stroboscope makes 2 flashes per
second, in which region does the ball have an average speed of 40 cm 571 ?

A LM
B. MN
C. NO
D. or

<HKCE 1989 Paper I1- 2 >

An object is falling from rest with an acceleration of 9.8 m s™. Which of the following statements is/are correct ¢
(1) It falls with a constant speed 0of 9.8 ms~!,
(2) 1t falls 9.8 m every second.
(3) Ithasaspeed of 19.6 ms~! after 2 s.

A. (1) only
B. (3)only
C. (1) & (2)only
D. (2)&(3)only

13.

14.

15.

16.

<HKCE 1989 Paper I1 - 3 >

A particle is thrown vertically upwards. When the particle is at the maximum height, its acceleration is
zero.

changing from upwards to downwards,

pointing upwards.

pointing downwards.

TOwy

<HKCE 1989 Paper II -4 >

A coin and a feather are allowed to fall in a long vertical glass tube from which the air has been evacuated, Which one of the
following combinations best describes the motion of the coin and the feather ?

Coin Feather

same uniform speed

same uniform acceleration
smaller uniform acceleration
greater uniform acceleration

uniform speed

uniform acceleration
uniform acceleration
uniform acceleration

oow»

<HKCE 1990 Paper I1- 1>

The graph shows how the square of velocity of an object undergoing

uniform acceleration varies with displacement. The object is initially at O e S N
rest and travels along a straight line. The acceleration of the object is 4 i
A. 05ms? :
B. 1.0ms? . b E
C. 20ms? ‘ ; ; o /m
D. 40ms? 0 1 2 3

<HKCE 1991 Paper 11 - 4 >

The above figure shows the strobe photograph of a ball rolling down a slope. The stroboscope is flashing at a frequency
of 5 Hz. Find the acceleration of the ball.

A. 020ms?
B. 050ms?
C. 067ms?
D. 1.00ms?

<HKCE 1991 Paper I1- 5 >

The figure shows the velocity-time graph of an object.
‘Which of the following statements about the object
is/are true 7

(1) Its acceleration in the first 105 is 2 ms™2.

(2) The total distance travelled is 250 m.

(3) Itreturns to its starting point after 25 s.

velocity / m s~!

A. (1)only

B. (2)only .

C. (1) & (3)only . time /s
D. (2) & (3) only 30
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18.

19.

20,

< HKCE 1992 Paper I1-1 >

‘Which of the following displacement-time graphs describes the motion of a particle moving in a straight line with uniform
deceleration ?

A, 5 B. s
0 t 0 t
C s D. s
ot 0 t

<HKCE 1992 Paper II -2 >

C

A man takes 2 s to walk from point 4 to point B, and then takes 3 s to walk from point B to point C, where 4BC is an
equilateral triangle of side 3 m. Find the magnitude of his average VELOCITY from 4 to C.

A. 0.60ms?!
B. 1.00ms?
C. 1.20ms!
D. 1.25mgs"!

<HKCE 1992 Paper I1 - 4>

!

Velocity / m s~

A
120

[=]

~60fr

-120

The above figure shows a man near the edge of a cliff projecting a stone vertically upwards. The stone reaches the sea after
18 s. The graph shows the velocity ~ time for the motion of the stone. Find the height of the cliff. (Take g =10 ms2)

A, 180m
B. 540m
C. 720m
D. 900m

2L

22.

23.

24,

< HKCE 1993 Paper I1-3 >

An object is thrown vertically upwards from a point 4. It travels to the highest point B and then falls back to 4. Neglecting
air resistance, which of the following statements is/are true ?

(1) The total displacement of the object is zero.

(2) The acceleration of the object is constant throughout the motion.

(3) The time for the upward motion is longer than the time for the downward motion.

A. (1) only
B. (3)only
C. (1) & (2) only
D. (2) & (3)only

<HKCE 1993 Paper 11 -2 >

The paper tape shown is obtained from a trolley moving with uniform acceleration. The frequency of the ticker-tape timer is
50 Hz, Find the acceleration of the trolley.

A. 02lms?

| |
B. 0.70ms? l‘_ Do _" | P |
C. 0.73ms> 2-- e s 2 s & & . . . . . . -Z
D. 1.05ms™

<HKCE 1993 Paper 11 - 5> .
Acceleration

.

'
i
i
V
|

0 ; Time
tO
The above diagram shows the variation of the acceleration of an object which is initially at rest. Which of the following
velocity-time graphs correctly describes the motion of the object ?
A

B.

<HKCE 1994 Paper I1- 5>

A man takes 30 s to walk 80 m towards the east. He then takes 10 s to run 60 m towards the south. Which of the following
statements is/are correct ?

(1) The magnitude of the resultant displacement of the man is 140 m.

(2) The average speed of the man is 4.3 ms™.

(3) The magnitude of the average velocity of the man is 2.5 m s\,

A. (Donly
B. (3)only
C. (1) & (2) only
D. (2) & (3) only
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25,

26.

27.

28.

< HKCE 1995 Paper 11 - 8 >
Velocity /ms™!

20 4

t Time /s
1 é\:‘{
10 e e :

The above diagram shows the variation of the velocity of an object with time. What is the distance travelled by the object in
the first 3 seconds ?

A 5m

B. 15m
C. 25m
D. 30m

<HKCE 1995 Paper IT - 4 >

An object starts from rest and moves with uniform acceleration along a straight line. Which of the graphs below concerning
the motion of the object is/are correct ? (s = displacement, v = velocity, ¢=time)

M v ()] s @ ¥
0 t 0 2 0 5
A. (1) only
B. (1) & (2) only
C. (2 &(3)only
D. (1), (2) &(3)

<HKCE 1996 Paper I1 - 2 >

A man walks 40 m towards the west. He then walks 40 m towards the south and lastly walks 70 m towards the east. Find the
magnitude of the resultant displacement of the man.

A. 30m
B. 40m
C. 50m
D. 70m

<HKCE 1996 Paper I1- 4 >

An object moves with uniform acceleration along a straight line. Which of the following graphs correctly describe(s) the
motion of the object ?

O Displacement @ Velocity ®)  Acceleration
0 Time 0 Time obl————» Time
A. (1) only
B. (2)only
C. (1) & (3) only
D. (2) & (3) only

29.

30.

31.

32.

<HKCE 1997 Paper I - 2>

A student walks along a curve ABC, which is made up of
two semi-circular parts 4B and BC of radius 3 m and 4 m
respectively. He takes 2 s to walk from 4 to B and 5 s from

B to C. Find the magnitude of the average velocity of the < > B( > c
student from 4 to C. A 3Im 4m

A. 1.0ms™!

B. 2.0ms™!

C. 23ms’!

D. 3.lms™

<HKCE 1997 Paper 11 - 6 >

A particle is released from rest and falls vertically under gravity. If the distance travelled by the particle in the 1st second is x
and that travelled in the 2nd second is y, find the ratio x : y.

A 1:1
Blw 1742
e 18
D. 1:4

<HKCE 1998 Paper II - 2 >

A car undergoes uniform deceleration along a straight road. Its velocity decreases from 30 m s~ to 20 m s™! afier travelling a
distance of 100 m. How much further will the car travel before it comes to a rest ?

A 50m i
B. 80m
C. 180m
D. 200m

<HKCE 1998 Paper II - 4 >

<

» /s

The velocity-time graph of a car travelling along a straight horizontal road is shown above. Which of the following graphs
shows the variation of the acceleration a of the car with the time ¢ ?

A. a B. a
A Pr— A
i
H '
] 1
0 + + t —» t/s 0 + + i —p 1/
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i
)
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<HKCE 2000 Paper II-3 >

A racing car accelerates from rest to a speed of 100 km h™ in 3.2 s. Find the average acceleration of the car.

A. 434ms?
B. 8.68ms?
C. 1563 ms?
D. 3125ms?

< HKCE 2001 Paper II-2>

A girl walks along a straight road from a point 4 to a point B with an average speed 1 m s, She then retuns from B to 4
along the same road with an average speed 2 ms™'. Find the average speed of the girl for the whole journey.
A.  zero.

B. 0.67ms™!
C. 133ms™
D. 1.50ms™

<HKCE 2001 Paper I1- 1>
Distance from P

0 Time
A car travels along a straight road. The variation of the distance of the car from a fixed point P on the road with time is
shown above. Which of the following statements is correct ?
A. The speed of the car is decreasing.
B. The car is moving towards P.
C. There is an unbalanced force acting on the car.
D. The area under the graph denotes the total distance travelled by the car.

<HKCE 2002 Paper I - 1>
s/m

| ey O

» ¢/
0 5 s

The figure above shows the distance-time graphs of two toy cars P and 0 moving along linear track. Which of the following
statements is/are correct ?

(1) Car P will reach the 20 m-mark first,

(2) Car Pis overtaking car Q atf=5s.

(3) The average speed of car P in the first 5 s is smaller than that of car Q.

(1) & (2) only

(1) & (3) only

(2) & (3) only

1), 2) & (3)

vow»
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<HKCE 2002 Paper 11 - 3 >

A piece of stone is hung from a balloon, which is rising vertically upward. If the string connecting the stone and the balloon
suddenly breaks, which of the following velocity-time graphs represents the subsequent motion of the stone ?

(Note : Velocity pointing upward is taken to be positive.)

A, B. C. D.

v v

<

v

TS

< HKCE 2003 Paper I1- 1>
What physical quantity does the area of the shaded region represent ?

A. energy

B. momentum
C. acceleration
D. displacement

<HKCE 2003 Paper IT - 2 >

Which of the statements are correct 7
(1) The car changes its direction of travel at ¢ = #,
(2) The car is farthest away from the starting pointat ¢ = #.
(3) The car returns to its starting pointat ¢ = #,

A. (1) & (2) only
B. (1) &(3)only
C. (2)&(3)only
D. (1),(2)&(@3)

<HKCE 2003 Paper IT - 3 >

A car starts at point 4 and travels along a circular path of radius 30 m. A
After 15 s, the car returns to point 4. Find the average speed of the car
within this period of time.

A. zero

B. 2ms™

C. 63mst
D. 126ms™!

44, <HKCE 2003 Paper 1L -4 >

A plane starts from rest and accelerates at 2 m s72. If the minimum take-off speed is 60 m s, find the minimum distance
travelled by the plane before it takes off.

A, 450m
B. 900m
C. 1800m
D. 3600 m

45, <HKCE 2004 Paper I1 -3 >

v f 2
The figure shows the velocity-time graphs of two students P and () running along a straight road. They start at the same
point. Which of the following statements is/are correct ?

(1) The average speed of P between r=0 and r=# is larger than that of 0.

(2) At =1, P and Q reach the same point.

(3) At t=#,Qisahead of P.

A. (1) only

B. (3)only

C. (1) & (2) only

D. (2)& (3) only
Questions 46 and 47 :

Patrick is driving along a straight horizontal road. At time ¢ = 0, he observes that an accident has happened. He then applies the
brakes to stop his car with uniform deceleration. The graph shows the variation of the speed of the car with time.

v/ims™!

> /s

46. <HKCE 2005 Paper I - 1>
What is the reaction time of Patrick ?

A, zero
B. 08s
C. 42s
D. 5.0s

47. <HKCE 2005 Paper II-2 >
Find the distance travelled by the car from time t=01t0 5.0 5.

A. 294m
B. 40.6m
C. 462m

D. 81.2m
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<HKCE 2006 Paper I1- 1 >
Velocity
A

o T

Two cars 4 and B start from rest simultaneously and travel along the same straight road. The velooity-time graphs of the two
cars are shown above, Which of the following statements about the motion of the two cars is/are always correct ?

(1) A and B have the same average velocity during the time interval 0 to T.

(2) A and B have the same average acceleration during the time interval 0 to .

(3) A and B travel the same displacement during the time interval 0 to T

— Time

A. (1) only
B. (2) only
C. (1) & (3)only
D. (2) & (3)only

< HKCE 2006 Paper IT - 28>

DSE Physics M.C. - Section B PB- FM1 -M /14
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52. The displacement-time graph of an object moving along a straight line is shown below.

(07) 5
0 t
Which of the following graphs best represents the relationship between the velocity and time of the object ?
Al B. (e D.
v v v
r—
| ] f
0‘ > U‘ —b 1 0‘ —_— > >t

i
o7

T
A

|
B

A car travels along a straight road from 4 to B with a uniform acceleration. The speed of the car is vy at the instant when half
of the journey time from 4 to B is elapsed and its speed is v, at the mid-way of 4 and B. Which of the following is correct ?

A. wi is always smaller than v,.

B. v is always greater than v,.

C.  v; and v, are always equal.

D. Whether v; is greater than or smaller than v, depends on the initial velocity of the car at 4.

<HKCE 2006 Paper I1-7>

The acceleration of objects due to gravity on the Moon is about 1/6 that on the Earth. Which of the following diagrams
shows the correct velocity-tite graphs for a free falling object dropping respectively on the Earth’s surface and the Moon’s
surface ?

A.
v

<HKCE 2007 Paper I - 1 >

A bicycle finishes a 100-metre journey in 9.77 s. Assume that the bicycle starts from rest and moves with a uniform
acceleration. What is the acceleration of the bicycle throughout the journey ?

A, 1.05ms?
B. 2.10ms?
C. 102ms?
D. 20.5ms™

»s/m

The above graph shows the variation of the square of velocity v with the displacement s of a particle moving along a straight
line. What is the acceleration of the particle ? :

A, 05ms?
B, ims?
C. 1.5ms™?
D, 2ms?

54. A fish jumps up vertically to a maximum height of 0.5 m above the water surface.
(08) surface 7

What is the speed when it just leaves the

A, 3.13mg”!
B. 443ms!
C. 626ms™
D. 981 ms™
55¢
0 (=g o
(08) o
O (=T
o
O =27
ficizc e ground RS

Picture (a) Picture (i)j ‘

An experiment is conducted by releasing a stone from rest to the ground. At constant time interval 7, the positions of the
stone are recorded. Picture (a) shows its positions at different time. Which of the following changes will give a path of the
stone as shown in Picture (b) ? (Neglectair resistance.)

A shorter time interval is used.

A longer time interval is used.

C. A lighter stone is used.

A heavier stone is used.

gowE»



,DSE Physics - Section B : M.C.
FM1 : Position and Movement

PB-FM1-M/15

DSE Physics - Section B : M.C. PB-FM1-M/16

FM1 : Position and Movement

56.

57.

58.

59.

< HKCE 2008 Paper I - 6 >

v/ms™
20‘ car
10f=m=mmmmmmme R ST truck
|
| >t/
0 10 0

Att=0, a car and a truck are at the same point on a horizontal straight road. Their velocity - time graph is shown in the
figure above. Which of the following statements is correct ?

At =105, the car is 100 m behind the truck.

Att= 10, the car catches up the truck.

At t=20 s, the car is 100 m behind the truck.

At =20 s, the car catches up the truck.

<HKCE 2009 Paper HH -5 >

vims™!

0 ——

John and Mary are driving two cars, P and 0, along a straight horizontal
road respectively. At time =0, they both see an obstacle and apply the
brakes to stop the cars with uniform deceleration, The variation of
velocity with time of the two cars is shown in the figure below. Which of
the following statements is/are correct ?

(1) The two cars have the same initial speeds.

(2) The reaction times of John and Mary are the same.

(3) The total stopping distances of the two cars are the same.

(2) only

(3) only

(1) & (2) only

(1) & (3) only

< HKCE 2009 Paper IT - 1 >

A car is travelling at a constant speed of 50 km h™'. How much time does it take to travel 500 m ?
0.1s
10s
36s
360s

<HKCE 2009 Paper I11-2>

Y

The figure above shows three paths Py, P2 and Ps from X to ¥ on a hotizontal plane. Three students take the same time to
travel from X to ¥ via the three paths respectively. Which of the following physical quantities about their journey is/are the
same 7

(1) displacement

(2) distance

(3) average speed

(1) only

(2) only

(1) & (3) only

(2) & (3) only

60.

61.

<HKCE 2009 Paper II - 28 >

A diver jumps up vertically in the air from 2 high platform and falls into water. The v-f graph below shows the variation of
the velocity of the diver against time from the point he jumps (P) until he is at the lowest point () in the water.

platform

S i)

[ not to scale | 2

water

N
\\\\\\\\§

3
¥

RS

NN
NSRS
3

Which of the following is correct ?

total distance travelled from P to Q height of the platform above water surface

A- 89m 8m
3. 10.6 m 10m
C 11.5m 8m
D 11.5m 10.6 m

<HKCE 2010 Paper I1 - 1 >

X Y

Mary walks along a triangular path XYZ where XY = YZ = ZX. It takes her 10 5, 20 s and 10 s to travel through XY, ¥Z and ZX
respectively. Which of the following graphs best represents the variation of distance travelled with time ?

Al Distance / m [3\ Distance / m

Ar A
| ]
) 1
e ' , ;
L L - . » Time/ s L . L S » Time/s
0 10 20 30 40 0 10 20 30 40
C\ Distance/m D\ Distance / m
A A
i
1
E i
L L v . > Time /s 1 L L L » Time /s
0 10 20 30 40 0 10 20 30 40
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M62 An object of mass i, released from rest at height & above the ground, takes time ¢ toreach the ground. If another object of
(11) mass 2 m is released from rest at the same height, how long does it take to reach the ground ? (Neglect air resistance.)

A
2
o b
2 -
@

M63. vims™
{an

The graph above shows the velocity-time graph of an object which is thrown vertically upwards under gravity. If the object is
thrown vertically upwards with a higher initial velocity, which of the following graphs (in dotted lines) best represents the
expected result 7 (Neglect air resistance.}

A. v/ims™!
4
B, v/msg™
'y
hs.
s
U >
C
- v/ms?
A
““"" -
-0 — sy ils
D. v/ms™?
'y
oz (/s
Ly S

2 S wr W EBREW . WE S W wELPR_ amE e
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M78. aball isreleased from rest at a certain height above the ground. If air resistance is neglected, what is the ratio of
(6)  the distance travelled by the stone in the second to that travelled in the third second?

3
: 5
3 19
08

s am e
e ea

PartC:

The following questions are designed to give supplemental exercise for this chapter.

M63.

M70.

M71

A car travels with a speed of 18 m 57", The driver suddenly sees a girl standing at 36 m in front. If the reaction time of the
driver is 0.5 s, what should be the minimum deceleration of the car in order to avoid collision with the gitl ?

A. 3.0ms?
B. 45ms™?
C. 6.0ms3?
D. 90ms™?
vims!
lort _____ ﬁﬁ &
\ H \
| )
0 Fo Zjﬁ 40 'm, Wis
! )
|
T)E S e R R e PSR eSS S Ny
[

The figure shows the time variation of the velocity of a car travelling along a straight road, starting from rest at a certain point
P. What is the maximum distance from the point P that the car would reach within the time shown in the figure ?
A 100m

B. 150m
C. 200m
D. 250m

Displacement from §

e o ]

Two cars 4 and B8 move along the same straight road. The variations of their displacement from an oil station S with time are
shown in the above figure. Which of the following statements is/are cortect 7
(1) The cars travel with the same velocity.
(2) Attime £, the two cars meet each other.
(3) The two cars have travelled the same distance from 7 =0 to ¢ = (.
A _(2)only
B. (3)only
C. ()& (2) only
D, (2) & (3) only

PB-FM1-M /20
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M7 2 Peter walks along a straight road from point P to point Q with an average speed of 2 m s™'. He then runs back from QtoP
along the same road with an average speed of 4 m s™. Which of the following statements are correct ?
(1} Theresultant displacement of Peter in the whole journey is zero.
(2) Theaverage velocity of Peter in the whole journey is 0 m s™'.
(3) Theaverage speed of Peter in the whole journey is 3 m s~

A (1Y & (2) only
B. (1)& (3)only
C. {(2)&(3)only
D (D), 2)&(3)
M73. In the figure shown, one ball is released from rest at the top of a

tower that is 160 m high. The other ball is released from rest at the
mid-point of the tower. Which of the following quantities is the tower
same for both balls as they fall in air 7 (Neglect air resistance.)

A, change of velocity just before reaching the ground 100 m O

acceleration during the fal!
S0m

B.
C. final velocity just before reaching the ground
D.

time of trave! in the journey

M74. A boy wants to measure the height of building. He releases a stone at the top of the building from
rest and starts to keep the time. If the stone takes 2 s to reach the mid-height of the building,.
which of the following statements is/are correct ? Take g to be 10ms-2.

(1) The height of the building is 4om.
(2) The stone takes 4s to reach the bottom of the building
(3) The stone reaches the bottom of the building with a speed of 40ms-1

A, (1) only
B. (3)only
C. (1)é& (2)only
D, (2) & (3) only

Velocity /m s~
M75. The graph shows the velocity of a body travelling in a straight

line. What is the average velocity of the body during the first

357

A. dms?!

B. 6mst .
hiusken

C. 9ms! Hy Time /s

3
D. 1Zms”!
M7 6. A car takes 20 s to travel the first 80 m, and another 10 s to travel a further 70 m. What is the average speed 7

A. 25ms!

B. 4.0ms”!

C. 50ms”’

D. 55ms™

M77. Peter throws a ball downwards at an initial velocity of S ms™ from the top of abuilding. After3 s. the ball reaches the
ground. What is the height of the building ?

A 29m
B. 44m
C. 59m
D. 88m
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78. A feather is dropped downwards with an initial velocity of 2 m 57 at a height of 15 m above the surface of the Moon. It is
known that the acceleration due to gravity on the Moon’s surface is 16% of that of the Earth, Calculate the speed of the
feather when it reaches the surface of the Moon.

A 685mst
B 7.15ms™
¢ 845ms™
D 9.25ms!

79. Two balls of the same mass are dropped from the top of a tall building one after the other. Air resistance is negligible. The
separation between the two balls

A remains constant.
R decreases with time.
Q. increases with time,
[ depends on the mass of the two balls.

80. Two identical balls are held above the ground as shown. One ball is higher than the (e}
other ball by a separation As. Air resistance is negligible. Suppose the two balls are IA‘Y
released at the same time. During the flight, their separation will o

A remain constant.
2 decreases with time.
C  increases with time.

D increases and then decreases.

81. A fish jumps up with a certain initial speed to leave the water surface. It reaches a maximum height of 80 cm above the water
surface and returns back to the water. Treat the fish as a particle and neglect the air resistance, what is the time interval that
the fish is above the water surface ? (Take g to be 10 ms™2.)

A o02s

04s
C 08s
D 16s

82. Ball P is thrown vertically upwards from the ground with an initial velocity of 25 m s™. At the same time, ball O is thrown
vertically downwards with an initial velocity of 15 m s™ at the top of a building 80 m above the ground. Assume air
resistance is negligible and their motions are along the same vertical line, determine the height that the two balls meet.

Take the acceleration due to gravity to be 10 m s72.

A. 30m
B. 40m
C. S50m
D. 60m

83. A particle accelerates from rest with a uniform acceleration a along a straight line. It travels a distance of x in the third
second and travels a distance of y in the fifth second. Find the ratio of x to .

A. BES
B. 5:9
C. 9:16
D. 9:25

84, A car travels with a constant speed of 50 km h™' during a time interval. Which of the following values CANNOT be the
possible average velocity of the car in this time interval ?

A. Okmh™

B. 25kmh™!
C. 50kmh™?
D. 75kmh™

85. A boy throws a small ball upwards with an initial velocity of 15 m s at the top of a
building. The height of the building is 30 m. If air resistance is negligible,

_ o

calculate the time taken for the ball to reach the ground.
A 2225
B. 333s
C. 444s
D. 555s

86. A particle moves with an initial velocity of 5 n 5™ on a straight line under a uniform acceleration of 2 m 572, What is the
distance travelled by the particle in the fourth second ?

A 12m
B. 24m
C. 36m
D. 48m oS

97, A ball is thrown vertically upwards with an initial velocity of 16 m ™!, 'What is the total distance travelled by the ball when it
tetumns to the QHigial pasTtion. . :
A' N 13m
B 18m
C. 26m
Do 2m

Part D : HKDSE examination questions

88. <HKDSE Sample Paper IA - 7>
“vims®

1

tls

0 o8 5.0

Patrick is driving along a straight horizontal road. At time ¢ = 0, he observes that an accident has happened. He then applies
the brakes to stop his car with uniform deceleration. The graph shows the variation of the speed of the car with time. Find
the distance travelled by the car from time 7= 0t0 5.0 s.

A 294m

B. 40.6m

C. 462m

D. 812m
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<89) < HKDSE Sample Paper IA - 12 >

Two small identical objects P and Q are released from the top of a building 80 m above the ground. Q is released 1 s after P.

90.

91,

92.

93.

Neglecting air resistance, what is the maximum vertical separation between P and Q in the air ?

A 5m
B. 10m

C. 35m

D. 45m

<HKDSE Practice Paper IA - 7>

A stone falls from rest. Neglecting air resistance, the ratio of the distance travelled by the stone in the Ist second to that
travelled in the 2nd second is

A 1:1

B. 1:2

cC. 1:3

D. 1:4

< HKDSE Practice Paper IA - 6 >

A toy car travelled due east for 10 m in 5 s, then immediately

turned north and travelled 5 m for 1 s. What was the average N
speed of the car 7

A, 19ms?!

B. 22ms!

C. 25ms!

D. 3.5ms!

<HKDSE 2013 Paper IA - 8 >

A particle is released from rest at X as shown. It takes time # to fall from X'to ¥ and

time #; to fall from Yto 2. IfX¥: ¥Z=9:16, find#, : 2. Neglect air resistance.
A 2:3
B. 3:4
C. 4:3
D. 3:2
< HKDSE 2013 Paper IA - 11 >

Two particles P and Q start from the same position and travel along the
same straight line. The above figure shows the velocity-time (v-7) graph
for P and Q. Which of the following descriptions about their motion is/are
correct ?

(1) Atr=1s, P changes its direction of motion.
(2) Atr=2s, the separation between P and Q is 4 m.
(3) Att=4s, Pand Q meet each other.

A. (1) only
B. (2)only
C. (1) & (3) only
D. (2) & (3) only

v/ims™!

-2

S5minls
10min5s

* X

H

1

oY

H

1]
| i

L4

ground

L

O = W B

> t/s

94,

95.

96.

97.

98.

n W B

< HKDSE 2014 Paper IA - 5>

A particle is moving along a straight line with uniform acceleration. It takes 4 s to travel a distance of 36 m and then 2 s to

travel the next 36 m. What is its acceleration ?
A v 25ms?
By 30ms?
C.. 40ms™
D, 45ms?

<IHKDSE 2014 Paper IA -9 >

A particle is projected vertically downward with an initial speed of 2.0 m s™!
from the rooftop of a house. The particle reaches the ground with a speed
of 11 ms™! as shown. Estimate the height of the house. Neglect air resistance.

A. 33m

B. 60m
C. 65m
D 1Zm
< HKDSE 2015 Paper IA - 4>

The figure shows the velocity-time (v-¢ ) graph of two cars P and Q travelling
along the same straight road. At ¢ = 0, the cars are at the same position.
‘Which deductions about the cars between ¢ = 0 and ¢ = £, are correct ?

(1) Pand Q are always travelling in the same direction.

(2) Atr=1t, the separation between P and Q is at a maximum.
(3) Ati=n, 4@ chind P.
(1) & (2) only

(1) & (3) only

(2) & (3) only

o M@&3)

< HKDSE 2015 Paper 1A -9 >

_, rooftop
20ms ‘?
+ house
(00
11ms™)

I 77777777777 /77777

A particle travels at 2.0 m s due east for 1.5 s and then travels at 4.0 m s~ due north for 1.0 5. What is the magnitude of its

fverage velocity for the whole journey ?
L 20mst
Bl 28ms!
. 3.0ms™
D.5.0ms!

< HKDSE 2016 Paper IA - 4>
The speedometer of a car shown indicates the car's
A} Thstantaneous speed.
B\ Thstantaneous velocity.
(.. twverage speed of the whole journey.
D average velocity of the whole journey.
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99. <HKDSE 2017 Paper JA - 5>
Which of the following statements about the motion of any two objects is correct ?
. The object that takes a shorter time to complete the same path must have greater average speed.
The object that travels a greater distance in 1 s must have greater average velocity.
The object with greater velocity must have greater acceleration.

If the two objects have the same acceleration, they must be moving in the same direction

100. <HKDSE 2019 Paper 1A-4>

101 <HKDSE 2020 Paper |1A-4>

A car takes § minutes to travel along a path OPQR on & horizontx!. surface as shown. Given that
OF = P(7 =2 km, find the magnituds of the Jocity of the car in this journey.

A 30 km b!
B. 36 kmh™
C. S1kmy
B! S1kmb™

HKEBAA's Marking Scheme is prepared for the markers' reference. It should not be regarded as a set of model answers.
Students and teachers who are not involved in the marking process are advised to interpret the Marking Scheme with care.

M.C. Answers

1. D 11. B 21. C 3. B 41. D 101. A
2. A 12. B 22. D 32. B 42. A
3. D 13. D 23. B 33, C 43. D
4. D 14. B 24. B 34. D 44, B
5. B 15. B 255 '€ 35. B 45. A
6. D 16. D 26. D 36. B 46. B
7. C 17. A 27. C 37. C 47. B
8. C 18. C 28. D 38. B 48. B
9. B 19. A 29. B 39. A 49. A
10. C 20. B 30. C 40. C 50. C
51. B 61. C 71. D 81. C 91. C
52. D 62. C 72. A 82. A 92. D
53. A 63. A 73. B 83. B 93. B
54. A 64. B 74. A 84. D 94. B
55. A 65. A 75. B 85. C 95. B
56. D 66. C 76. C 86. A 96. D
57. A 67. D 77. C 87. C 97. A
58. C 68. C 78. B 88. B 98. A
59. A 69. C 7. C 89. C 99. A
60. C 70. C 80. A 9. C 100. D
M.C. Solution
1. D

s=ut+tat? L@ = O+ Lg (1Y s g=8ms?

s=ut+igr =0+ @®)1+47?=100m
2. A

FromAtoB: s = ut+Lat? L (100) = u (4) + £ (9.81)(4)? u=538ms!

FromQOtod: v =u+at o (5.38)=(0)+(9.81)¢ 1 =0.548 = 0.55s
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D

v (1) Uniform velocity = acceleration @ = 0

v ?) Example : If a ball is projected upwards, its velocity is zero at the highest point, but @ = g # 0
v 3) Example : If a car turns round with constant speed, as the direction is changing, the velocity varies.
D

s = area of the graph = £2+—;)ﬁ =12m

B

In vacuum, there is no air resistance, the ping-pong ball would fall under the acceleration due to gravity.

v=wutat=0+gt
Vo« t

v~ ¢ graph is a straight line through the origin

D
By v?=u?+2as

L 0=ul+2(-a)s Lut=2as Sutos

) @ o

&

6-0 N
a = slope of the graph = == 2ms
C

Bys=ut+ Lar=(0)+ 1(981)¢* ~ 49¢°
After falling for 1s: 51 = 49x (1) = 49m

After falling for 2s: 52 = 4.9x (2)2 = 19.6 m
After falling for3s: 53 = 49x (3)2 = 441 m
Distance travelled in the first second = 4.9 m

Distance travelled in the third second = 44.1 — 19.6 = 24.5m

B
* (6] Displacement increases in : 1 cm, 3 ¢m, 6 cm, 10 cm, 15 cm, 21 cm ; not uniformly
v ) Length of each section of tape represents the velocity

. Velocity increases inunit of : 1, 2, 3, 4, 5, 6 ; i.e. increases uniformly

* 3) Since velocity increases uniformly, the acceleration is constant and not increasing

10.

11.

14.

15,

C

s = ut+lat2 = (0)t+latz
2 2

" slopeof the graph = %a

N
1
<

|

EN
1

>

[

7 soa=2ms?

OR

At 12 = 4 ¢ displacements = 4 m.

By s = ut+ Lat’ L@ =0+ $a@ Noa=2ms?

B

Time interval for each flash = _;. =0.5s

At MN, average speed : y = 36-19 —516 = 40cms™

B

x (€8] It falls with the acceleration due to gravity, thus the speed is increasing.

x @) Aferls,s=ut+ Lart=(0) + 10817 = 49m.
Moreover, as it falls with acceleration, the distance travelled in every second should be increasing.

v 3) Acceleration of 9.8 m s™ means in each second, there is a change in velocity of 9.8 m s™.
After2 s, speed = 9.8 x2 = 19.6 ms™.

D

At the maximum height, velocity is zero

but the acceleration of the particle is still equal to the acceleration due to gravity which is pointing downwards.

B
As air has been evacuated, the tube is vacuum, thus there is no air resistance acting on the falling object.
Coin:  falls with uniform acceleration (as it falls under gravity)

Feather : falls with same uniform acceleration (as it experiences the same acceleration due to gravity if no air resistance)

B

By v =4+ 2as novi=2as

*. slope of the graph = 24 ;___Q =2a soa=1ms?
OR

Atthe point when s = 3m, ¥ = 6 m?s?
By vV =4+ 2as 2 (6) = (0) +2a(3) Soa=1ms?




|
| N » .
DSE Physics - Section B : M.C. Solution PB - FM1 - MS / 04 i DSE Physics - Section B : M.C. Solution PB - FM1 - MS / 05
FM1 : Position and Movement FM1 : Position and Movement
16. D 22. D
Time interval between 2 flashes = L = 0.2s Time interval between 2 dots : 1 tick = 51_0 =0.02s
S
0.04 3 i P 0.015 a1 ; el
u=—— =02ms" (occuratthe instant of the mid point of 4 cm) u = = 0.15ms (occur at the instant of the mid point of 1.5 cm)
5x0.02
V= % = 0.6ms™ (occur at the instant of the mid point of 12 cm) v = 0:036 036ms™  (occur at the instant of the mid point of 3.6 cm)
: 5x0.02
From the instant of # to the instant of v, there are only 2 time intervals, that is, 2 X 0.2 s. From the instant of u to the instant of v, there are 10 ticks, that is, 10 x 0.02 .
2 Gugp et L6502 oo o g s SEH 036-015 4 4o o
¢ 2x02 ¢ 10x0.02
17. A 23, B
v 6} a = slope of the graph = 20-10 = 2ms™? Slope of the v ~ ¢ graph = acceleration
4= Before 7 =1, acceleration is positive and constant, v ~ ¢ graph is a straight line that v increases from 0 to v
1
o @ s = area of the graph = 5(10 +25)»20 = 350m After ¢ =, acceleration is zero, thus v ~ # graph a horizontal line and velocity continues from v and remains constant
x 3) At 25 s, the displacement s is 350 m, which is not 0 m, thus it is not the starting point.
24. B
18. C x ) Displacement s = +/80* +60* = 100m
Slope of s ~ ¢ graph represents velocity. x @ gpERdr= §g+ fg =35ms™
+
For a particle moving with deceleration, its velocity is decreasing.
v 3 100 2 4
The s ~¢ graph with decreasing slope represents uniform deceleration. ® toke 30+10 Sms
|
0. A | 5. ¢
= w = i = 0.6ms™* | Distance travelled = total area of the graph between the line and the x-axis
total time taken 2+3 {
| As distance is a scalar, the direction is not relevant.
20. B | Thus, the absolute value of the area represents the distance travelled.
Displacement s = net area of v-¢ graph Lod= % Q0)2) + ’% (3-2)(10) = 25m
= 1 (6)(60) - % (18 - 6)(120)
~ _540m | % D
.. The displacement is 540 m in downward direction [ v M v=utat=0+at Hvoed
. Height of the cliff is 540 m Y @  s=ut+ jarr=0+ jat Los et
v @A) V= +2as=0+2as L Ve s
21. C
m Falling back to 4 means returning to the original position .. s=0 | 27, c “©
The resultant displacement s is pointing from 0
v @ ‘When moving in air, the acceleration is equal to the acceleration due to gravity g which is constant. . | e rest 5 ¢ € 1.,
the starting position to the final position. 40m [
* 3) Same acceleration in upward and downward motion if there is no air resistance H "
e o ) ' s = J(40)* +(30)* = 50m : LY
.. time for upward motion = time for downward motion | 70
m
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28.

29.

30.

31.

32.

33

D
* (1) Slope of s ~ £ graph = velocity,
Decreasing slope => decreasing velocity.
. The s~ graph with decreasing slope represents uniform deceleration, not acceleration.
v (2) Slope of v ~ ¢ graph = acceleration.
Slope of v ~ ¢ graph is positive and is a straight line = a uniform acceleration,
v 3) Constant positive acceleration = uniform acceleration
B
Avermgsvelagity = resultant filsplacement
total time taken
3x2+4
Prarattx2 2ms™
2+5
C

By s=1gt?=1(10)s2 =542 (Take g to be 10 m s for simplicity.)
Displacementin1s: 51 = 5x (1) = 5m

Displacementin2s: s; = 5x(2)? = 20m

Distance travelled in the 1st second = 5m

Distance travelled in the 2nd second = 20 -5 = 15m

Ratio = 5:15 = 1:3

B
By v* = u*+2as for the first journey

(0% = (302+24(100) . a=-25ms?
By v = u’+2as forthe second journey

(0 = (2002 +2 (-2.5) s s=80m

B

slope of v ~ ¢ graph = g
Fort=0sto?=10s, slope of v ~ ¢ graphis (+) = ais (+)
Fort=10stoz=30s, slope of v~ ¢ graphis 0 = a=0

Fort=30stot=40s, slope of v~ ¢ graph is (=) = qis (-)

c
,_ 8 _120+100

1 30420
L v=44mst

34.

35.

36.

37.

38.

39.

D

As slope of v ~ f graph = acceleration,

Whent=0stot=10s, a:(+) = slope of v~tgraph: (+)
Whent=10sto t=~.20 s, a:(+) = slope of v~ ¢ graph : 0 (a horizontal line)

Whent=20sto?=30s, a:(+) with larger value = slope of v ~ ¢ graph : (+) with larger slope

B
x 1) At T, , the two cars do not have same displacement, therefore, they do not meet each other.
* 2) At T, , the two cars have the same positive velocity, thus they must move in the same direction.
v 3) Car A travels with increasing velocity while car B travels with decreasing velocity
B
- 1001000 = 2778 ms
3600
Byv=u+at (27.78)=(0)+a (3.2) a = 8.68ms?
C
Assume an arbitrary value (4% % #t4i) for the distance between 4 and B, say 10 m.
Time taken from 4 to B = ? = 10s
Time taken from Bto 4 = % =55
Total distance travelled  10-+10 ”
Averagespeed = = =133ms
HEIERSP Total time taken 10+5
B
* A Since the slope represents the speed, a straight line indicates a constant speed without change.
v B. Since distance from P is decreasing, it is moving towards P.
* C. Since the speed is constant, acceleration is zero and thus no unbalanced (net) force acting on the car.
* D. Area under a distance-time graph has no physical meaning.
[¢))] From the graph, when s =20 m, car P has a smaller value of 7.
Thus, P reaches the mark with a shorter time 1.
v @) From the graph, before #=35 s, car Q has a larger value of s, car P is behind car Q.
Att=35s, car P and Q meet and car P is overtaking car Q.
x @) Average speed = distance / time

In the first 5 s, car P and car @ travel the same distance, so they have the same average speed.
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40,

41.

42,

43.

44,

45.

46,

C
When the string is broken, the stone has the same initial velocity as the balloon, thus it moves upward at 7= 0.

So the stone first moves upward (v is positive), at the highest point, it is momentarily at rest (v= 0 ms™),
and then fails down (v is negative). :

During the whole motion of falling, the stone experiences the same acceleration due to gravity g,
thus the slope of the graph is constant and equal to — g.

D

Area of a velocity-time graph represents the displacement of the car.

v ) At t=t;, v=0, the car reaches the extreme point and is momentarily at rest,
it then reverses its direction of travel.
v ) After 1= 1, the car reverses its direction and travels backwards. Thus the car is farthest away at #1.
x 3) The area from =10 to ¢=1# represents the distance travelled in forward direction
while the area from ¢=1, to ¢ =7 represents the distance travelled in backward direction.
As the two areas are not equal, the car does not return to its starting point at #.
D
Distance travelled: d = 27 x (30) = 188.5m

d _ 1885 _

Average speed = 126 ms™

B
By v =4+ 2as
(602 = (0) +22) s

s = 900 m
v (0 Area under a v-f graph represents the displacement.
At time #, area.of P is greater, thus P travels a greater distance, therefore, P has a greater average speed.
% ) At time #, P and Q have different areas, thus they have different displacements,
therefore, they must be at different points.
* ?3) At time #, the area under the graph of P is greater, thus P should have travelled a greater distance,

therefore, P should be ahead of Q.

B
Reaction time is the time taken before Patrick takes action to brake the car,

thus it is the time interval of the horizontal line.

47.

48.

49.

50.

51,

B
Distance travelled = area under the graph from 0to 5 s

= L(5.0+0.8)x 14

= 40.6m
B
) %) Average velocity = resultant displacement
total time
Since the area under the v-f graph represents the displacement,
as the areas under the graph for 4 and B are different,
they have different displacement from 0 to 7,
thus their average velocity must not be the same.
v 2) Average acceleration = LTl
t
As both cars have the same initial velocity # and final velocity v in time T,
they must have the same average acceleration.
* ®3) Since the areas under the two graphs 4 and B are different,
their displacement must not be the same.
A

displacement

» time

mlecnecanensneaee

0 1y
The displacement-time graph of a car undlergoing acceleration is a quadratic curve shown as above.
At half of the time of the journey, the velocity is v that is represented by the slope at that point.
At half of the displacement of the journey, the velocity is vz that is represented by the slope at that point.
Consider the slope, vi must be smaller than va.
OR

As the car is accelerating, the speed is increasing, thus vz is greater than v,.

C
Slope of the v-f graph is the acceleration due to gravity g.
Since the acceleration due to gravity on the Moon is smaller,

the slope should also be smaller, thus option C is the answer.

B

By s=ut+ Lar L (100) = (0) + Fa(9.77) “ a=210ms?
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52

53.

54.

55.

56.

57,

D

Slope of the velocity-time graph = acceleration

Straight line indicates constant slope, and thus constant acceleration,
The first part is a constant acceleration.

The second part is zero acceleration.

The third part is a constant acceleration with values less than the first part, as the slope is smaller.

A

By v = ¥*+2as

When s=0,22=1 and when s=1,=2
2) = (D+2a(l) a=05ms?

A

By ¥ = 2 + 2as 0) = 2 + 2(-9.81) (0.5) u=313ms"!

A

= il or2
By s =ut+ at

1,2
8= gl
v

If a longer time interval is used, the positions of the stone should be more separated.

x
o awp

D
Areaunder a v — f graph = displacement

Atr=10s:
50m

displacement of the car = 4 (10) (10)
100 m

displacement of the truck = (10) (10)
', the car is 50 m behind the truck,
Atr=20s:

1]

displacement of the car = %(20) (20) = 200 m

displacement of the truck = (10) (20) = 200 m
. the car catches up the truck.

A

x ) From the graph, the initial speed of P is about two times of that of Q.

v (03] The time interval of the horizontal line is the reaction time, which are the same.
x 3) The total stopping distance is represented by the area under the graph,

thus the total stopping distance of P is greater than that of (.

As the positions of the stones are closer, i.e. s is smaller, thus a smaller time interval ¢ should be used.

If a lighter stone is used, the positions should be unchanged since g is independent of the mass of stone.

If a heavier stone is used, the positions should be unchanged since g is independent of the mass of stone.

58.

59.

60.

61.

62.

63.

64.

C

The speed of 50 km h! should be changed into the SI unit of 50 xl_()@ ms™.
3600

By s =ut
A
v o
3 @
& ®
C

1000

% (500) = (50
(500) = G030

)t Sot=36s

Displacement is the distance between the starting point and the ending point.
They have same displacement.

Distance travelled depends on the path, thus the three students have different distance travelled.

Average speed is the distance travelled per time taken.
Although they take the same time, they have different distance, thus they have different average speed.

Total distance travelled from P to @ = total area under the graph from 0sto2s

1

LO3HxE) + 1@-03)x(13) = 11.5m

Displacement from P to the water surface = net area under the graph from0sto 1.6 s

103)x(3) - 1(1.6-03)x(13) = -8m

Thus, height of the platform above water surface = 8 m

C

Slope of the distance-time graph represents the speed.

The speed through XY and ZX are the same since they take the same time.

The speed through YZ is smaller as it takes longer time, thus the slope through YZ is lower.

c

Since the acceleration due to gravity g is independent of mass,

thus the heavier body of mass 2 m falls with the same g to reach the ground, therefore, the time taken is the same, f.

A

Since the slope of the v —¢ graph is equal to the acceleration due to gravity g,

and g is not affected by the initial velocity, thus the slope should be the same,

that is, the dotted line should be parallel to the original line.

B

Asslope of s ~ £ graph = velocity,

Atthe Ist Y cycle, v and vis (+) = slope of s-f graph T and the slope is (+)

Atthe 2nd ¥ cycle, v and vis (+) = slope of s-¢ graph 1 and the slope is (+)

Atthe 3rd % cycle,vT and vis (=) = slope of s-¢ graph T and the slope is ()

Atthe 4th Y cycle, v and vis (=) = slope of s-f graph | and the slope is ()
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65.

66.

67.

68.

A

By v* = w*+2as

Let the speed of the object when it passes ¥ be v and let the distance between XY be d. Distance between YZ is also d.
XY : v = (102 + 2a(d)

Y->Z: (02 =+ + 2a(d)

Combining the above two equations : v — (10)? = (20 —1?

292 = (10) + (20 v =158mst

C
For simplicity, take g to be 10 ms72,
As both balls are released from rest, u = 0.

Displacement of 4 at time 7 after 4 is released : sa = ut + +af = L(10)¢2 =5¢*

Displacement of B at time ¢ after 4 is released : sp = 5 (f—2)? (Ball B falls at 2 s later)
Maximum separation ocours when 4 just reaches the ground, that is, 4 falls for 180 m.
o (180) = 5¢2

‘When 4 just reaches the ground : sz = 5(6-2)* = 80m

L t=6s

Maximum separation = 180 — 80 = 100m

D

Let the height of the building be 4 and the time taken to reach the ground be .

By s = %g t2  if the motion starts from rest at the top . oa
—-V4s

Motion from top to the mid point: (4 4) = 2g(t~04? .. (1)

Motion from top to the bottom :  (h) = -% gt? P )] .

o, 1, =04 £ = 2 (1 0.4 045

2 2 7

Both sides take square root :

t = 1414 (z-0.4) . 14141-1 = 1414 x 0.4 ot =137s

C

Takeg = 10ms2

By s = ut + %at2 - %(10)2 = 5¢2

Afterls,s = 5x (1) = 5m

After2s,s = 5x(2)* = 20m

After3s,s = 5x (30 = 45m

Distance travelled in the second sec = 20~5 = 15m
Distance travelled in the third sec = 45 -20 = 25m

Ratio = 15:25 = 3:5

69.

70.

il

72.

73,

74.

(o

Distance travelled by the carin 0.5s = 18 x0.5 = 9m

Distance of the girl from the car when the brake is applied = 36 -9 = 27m

By v?=u?+ 2as 0) = (18)* + 2a(27) oa=-6ms?

. Minimum deceleration = 6 m s2

C

Maximum distance from P = area from0 to 30 s

1]

L (10 +30)x 10 = 200 m

D
x (¢5) Since car 4 is moving towards S but car B is moving away from S, they move in opposite directions.
As theit directions are not the same, their velocities must not be the same.
) At t,, since they are at the same position, they meet each other.
(€))] Since they have the same speed, they must have travelled the same distance in the same time.
(¢Y) As Peter returns to the original position, the resultant displacement is zero.
2) Average velocity is defined as the total displacement per total time taken.
As the total displacement is zero, the average velocity must be zero.
x ®3) Assume the distance between P and Q is D.
Time taken to travel from Pto Q = D
2
Time taken to trave]l fromQto P = D
4
Average speed in whole journey = DD _567mst
D/2+D/4
B

All bodies fall down with the same acceleration g in air where g is the acceleration due to gravity,

if air resistance is neglected.

A

v (€3] By s = +g1* = 1 (10)(2)? s =20m
. mid height = 20m
.. height of the building = 2x20 = 40m

x @ By s = 1g¢?

o (40) = £(10)£2 w1=283s

x 3) By v = gt = (10)(2.83) = 283 ms™!
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76.

77

78.

79.

80.

81.

B

Displacement during the first 3 seconds = area under the graph = % x3x12 = 18m

Average velocity = 5 = % =6ms™!
¢
C
Average speed = d _80+70 _ 54
t  20+10
C

Since the ball falls down with acceleration, a = +g.

= Las2
By s =ut+ at

5= (5)xB)++(981)x(3)* = 59.145 ~ 59m

B
There is no air on Moon, thus there is no air resistance on the feather.
By vi=u?+ 2as )

v2 = (2 + 2(9.81 x 16%) x (15)

vy ="715ms?

C

= — | 1 ==
As=s1—s2= 5812 - 7g(t—h)l = g1, - bgt?
As tincreases, As increases.

Thus the separation As increases with time.

A
Since the two balls are released at the same time, their displacements are always the same,

thus, their separation remains unchanged throughout the flight.

C
From the instant of leaving the water surface to that reaching the maximum height :
By v?=u*+2as

(0) = u? + 2(~10) (0.8)

u=4ms"!
From the instant of leaving water surface to that of returning back to water surface :
By s=ut+ Lat?

© =@¢t+ L(-10)¢?

t=1038s

82.

83.

84.

85.

86.

87.

A

Forball Pisy = 25¢ + 1(-10)#2

Forball Q:s; = 15¢ + 1(+10) ¢

By s1+s52 = 80

L 25¢+ 15¢= 80 S t=25

Height above the ground = s; = 25 x (2) + (- 10) (2% =30m

B

By s = at? (u=0)
o} x=ta@3-2%
@ y=1a(s*-4%)

Loxiy=(32-29:(52-4 =59

D

During this time interval, the car travels a total distance d where d = v 1.

If the car travels in straight line, then the resultant displacement s is equal to d, and the average velocity is 50 km h!

If the car does not travel in straight line, the resultant displacement s must be less than d,
average velocity may be 25 km h1.

If the car returns to the starting point finally, then s = 0, and the average velocity is Okmh™.

The resultant displacement s can never be greater than d, thus the average velocity cannot be 75 km h™!,

C
By s =ut+ tat?
(-30) = (15)¢ + L (=9.81) 2

1= 4445

A

By s=ut+ tar?

CAs=u(n-n) t ta@iend) = (5)@-3) + L@@ -3) = 12m

C

Maximum height reached by the ball :
By vZ=u?+ 2as

5 0) = (167 + 2(-9.81) s

S8 =130m

Total distance travelled = 13.0x2 = 26 m

PB-FM1-MS/15
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88.

89.

90.

91,

92.

93.

B

Distance travelled = area under the graph from0to5s = % (5.0+08)x 14 = 40.6m

C

For simplicity, take g to be 10 ms72.

ForP, sp= ut+ taft = L(10)t? =5¢2

For @, sq = 5(t— 1)

As =5t - 5(0~-1P =10¢-5

Maximum separation occurs when P just reaches the ground.
80) =5¢2 o f=4s
ASpax = 10x4 - 5= 35m

C

By s = 1gt*= L0)r2 =5 (Take g to be 10 m 572 for simplicity.)

Displacementin1s: sy = 5x (1)} = 5m
Displacementin2s: s2 = 5x(2)? = 20m

Distance travelled in the 1st second = 5m

Distance travelled in the 2nd second = 20-5 = 15m

Ratio = 5:15 =1:3

€

Average speed = d 1045 o5t
5+1

D

FromXtoY: XY = Lg#?

FromXtoZ: XY+YZ = Lg(n+n)

> S Ly ( 4 JZ

XY+YZ (¢ +14,) 9+16 |+,
Take root of both sides :

E Lohl3

5 4+, 123 2
B
* [¢)] Att=1s, the velocity of P still remains negative, thus it is still moving in backward direction.
v @) Att=2s, displacement of P is — 2 m and displacement of Q is + 2 m, thus their separation is 4 m,
* 3) At r=4s, since the area under the two graphs are not the same, their displacements are not the same,

thus, they cannot meet each other.

94.

95:

96.

97.

B
Let the initial velocity of the particle be u and the acceleration be a.
By s =ut+ +ar?
Consider the first 4 s :
L(36y = u(@) + a(@)?
.36 =4u+8a
Consider the whole journey of 6 5 :
S (36+36) = u(6) + %a(é)z
SoT2=6u+ 18a

Combine the two equations: @ = 3ms™?

B

Since the particle falls down with acceleration, g = +g
By v = u* + 2as

()P = (22 +2(9.81) s

S8 =60m

As the signs of the velocity v of car P and car Q are always positive,

both car P and car Q are always travelling in forward direction.

4 @ From ¢ =0 to #, speed of P is greater than that of Q. Thus, their separation is increasing.

From ¢ =t to #y, speed of P is smaller than that of Q. Thus, their separation is decreasing.
Therefore, at £, the separation between two cars is at a maximum.

The area under v— graph represents the displacement of the moving body.
From ¢ = 0 to #, the total area under the graph P is greater than that of Q.
Therefore, the displacement of car P is greater than that of O,

Thus, car Q[lags\behind car P at time z2.

A

Displacement of the whole journey : s = ./(2.0x1.5)* +(4.0x1.0)> = Sm

Average velocity = 5 _ O =20ms?

{ (15+10)

A

Speedometer shows the speed of the car at an instant since speed is a scalar that has magnitude only.
Speedometer can also show the magnitude of the velocity at an instant.

Since velocity is a vector that has both magnitude and direction,

a speedometer cannot show the velocity of the car since it does not indicate the direction of the car.

PB -FM1-MS /17
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99.

By average speed = total distance travelled / time taken
For the same path with same distance travelled, shorter time gives greater average speed.

Average velocity = resultant displacement / time taken
An object may have greater distance travelled but smaller resultant displacement
if it has direction changed.

The object with greater velocity may not have greater acceleration, it may have even zero acceleration.

For the same acceleration in forward direction,
an object have travel forward with acceleration,
but another object may travel backward with deceleration,

The following list of formulae may be found useful :

For uniformly accelerated motion v=utat

T

=ut+laf
V= ytt2as

Equation of a straight line y=mx+ec

Use the following data wherever necessary :

Acceleration due to gravity g =98l ms? (close to the Earth)

Part A : HKCE examination questions
1. <HKCE 1987 Paper -1 >

The figure below shows an experimental set-up to find the acceleration due to gravity g. The ticker-tape timer produces
50 dots per second. A heavy ball attached to a paper tape is released from rest.

paper direction of motion of paper tape
—— iy
tape

D ¢ B 4
: ; ! .

s L O A S
l 0318 m Y™

| (a) The paper tape obtained from the experiment is shown above, Find the average speed of the heavy ball in the interval
4B and CD. Hence calculate the value of the acceleration due to eravity £ obtained in this experiment. (4 marks)

®

=

State TWO precautions that should be taken in this experiment, (2 marks)

| (¢} How would the result of g obtained from the experiment be affected if the metal ball was replaced by a ping-pong ball ?
! Explain briefly. (2 marks)
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2. <HKCE 1992 PaperI-1>

A car is travelling at a uniform speed of 10 m s™!. The driver sees a warning signal and applied the brakes to bring the car to
rest with uniform deceleration. The figure below shows the speed-time graph of the car, starting from the instant the driver
first sees the signal.

speed / m s~

20

15

5
i 5
1 3 time /s
0 1 2 3 4 5
(@) Write down the reaction time of the driver, i.e. the time lapse between seeing the signal and starting to apply the brakes.
(1 mark)
(b) Find the area under the graph in the above figure. State its physical mesning. (4 marks)

(c) If there is an obstacle 20 m ahead when the driver first sees the signal, would the car hit the obstacle ? Explain your
answer. (2 marks)

(d) Assume that the reaction time of the driver and the deceleration of the car remain unchanged.
(i) Inthe figure above, draw a speed-time graph for the car if it is initially travelling at 20 m ST (3 marks)

(i) A student says ‘If the initial speed of the car is doubled, the stopping distance of the car would also be doubled.”
State whether his statement is true or false and explain briefly. (3 marks)

(e) Suggest TWO factors that would affect the deceleration of a car. (2 marks)

<HKCE 1993 Paper 1-1>

A helicopter is initially at rest at a certain level above the ground. It accelerates uniformly and vertically upwards for 75 m
and reaches a speed of 15 m ™. Assume the air resistance is negligible.

(a) Calculate the acceleration of the helicopter. (2 marks)

(b) At this moment, an object is released from the helicopter. The object reaches the ground after 6 s. The figure below
shows the velocity-time graph of the object, starting from the instant the object is released. (g is taken to be 10 m s7)

Velocity / ms™

A
20 5 —
i i
10 :
0 - > Time/s
-10
-20 :
-30
—-40
(i) Write down the velocity of the object when it reaches the ground. (1 mark)
(if) State the physical meaning of the area of the shaded region in the figure above. (2 marks)
(iii) Using the above figure, find the height of the object above the ground when it is released. (3 marks)
(iv) Comment on the following two statements : (4 marks)

Statement 1 ; At time ¢ = 1.5 s, the acceleration of the object is zero.

Statement 2 : If the object is replaced by a heavier one, it would take the same time to reach the ground.

A EOVAICIECCL LYV CLOoCAhee
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u(

<HKCE 1996 Paper I -2 >

Susan takes part in a 100 m race at an athletic meet. She starts at time #= 0 s and accelerate at a uniform rate of 1.6 m s for
5 5. She then maintains a uniform speed afterwards and reaches the finishing line at £ =15 s.

(a) (i) Find the speed of Susanat/=5s. (2 marks)
(ii) Find Susan’s average speed for the whole journey. (2 marks)
b) @) \On the graph paper, draw the graph of Susan’s speed against time from /=0to 15 s. (4 marks)
ms
J‘ T —
| 1
b ;
) i
1 i
)
b
e
4
7
/
1
it §
vf
K
- 4 ¢ 4 i
s it £/
(ii) State the physical meaning of the area under the graph. (1 mark)

(c) Mary also takes part in the same race. She first accelerates at a uniform rate of 1.5 m 52 for 6 s and then maintains a
uniform speed afterwards.

Explain whether Susan or Mary will reach the finishing line first. (4 marks)

<HKCE 1997 Paper 1-1>

velocity /m s

10

0 > ti
pys gy > time / §

-10

A boat starts from rest at time #=0s and travels along straight line. The Figure above shows the velocity-time graph of the
boat from £=01t0300s,

(a) Describe the motion of the boat from #=0 to 300 s. (4 marks)
(b) Find the acceleration of the boat in the first 50 s. (2 marks)
(c) Draw the acceleration-time graph of the boat from 7= 0 to 300 s. (3 marks)
a
0 T
(d) Find the distance travelled by the boat in the first 50 s. (2 marks)

(e) A buoy is located 900 m ahead of the starting point of the boat. Explain whether the boat will pass the buoy during its
motion as shown in the Figure above. (3 marks)
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6. <HKCE 1999 Paper1-7>

Metal framework

Traffic light

— 42 m >

A lorry is travelling at a uniform speed of 16 m 57! along a straight road. At time ¢ = 0, the driver observes that a traffic light,
which is at a distance of 42 m from the lotry, is turning red. The driver applies the brake at # = 0.5 s. The lorry then
decelerates uniformly and comes to arestat 1=4.5s.

(a) Sketch the speed-time graph of the lorry from ¢ =0 to 4.5 s. (3 marks)

Y

16 F—

N
! R
i
oy 43 15
(b) Find the deceleration of the lorry from 7= 0.5t0 4.5 5. (1 mark)
(c) Explain whether the lorry will stop in front of the traffic light. (3 marks)

7. <HKCE 2000 Paper I-7 >

Susan uses the following method to examine John’s reaction time :

20 cm——»

Figure 1 Figure 2

She holds a graduated ruler upright with the zero mark starting at the bottom. John lines up his fingers near the bottom of the
ruler. (See Figure 1.) Without any warning, Susan releases the ruler and John grips the ruler with his finger as fast as
possible. It is found that John grips at the 20 cm mark of the ruler. (See Figure 2.) Take the acceleration due to gravity g to

be 10 ms™
(2) Show that John’s reaction time is 0.2 s. (2 marks)
(b) Ifaheavier ruler is used, how would the result of the above test be affected ? Explain your answer. (2 marks)

(c) Susan marks the other side of the ruler as shown in Figure 3 so that the reaction time can be read directly.

T 1T 1 1

030 025 020 015 0.0 005 Q+—

Susan’s scale for

reaction time / s
30 25 20 5 10 5 o Graduated scale
[ J l I | on the ruler / cm
Figure 3
Explain whether Susan’s scale for the reaction time is correct or not. (3 marks)

AR VA A A AV AL AL A"
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< HKCE 2002 Paper I -8 >

A car is travelling with a speed # on aroad. The stopping distance of the car includes two parts :

@  the thinking distance £

(i.e. the distance travelled after the driver has seen a danger and before the brakes are on).

@ the braking distance s
(i.e. the distance travelled after the brakes have been put on).

Figure 1 shows the variations between £ and s with u.

Distance / m
4
60 ¢
40 37
20 3 it i1
; o1 bt ; L - e W
LiLie T
e R » Speed u/m s
0 5 10 15 20

Figure 1

(a) Find the slope of the straight line in Figure 1 and state its physical meaning, (3 marks)

(b) Assume that the deceleration a of the car remains unchanged at different speeds. Write down an equation relating , s
and a. Using Figure 1, find the value of a. (3 marks)

8.

9.

(c) A boy was hit by the car when he was crossing a zebra-crossing. Figure 2 below shows a sketch of the accident drawn

by the police. Let d be the distance between the car and the boy at the moment the driver first observed the boy. The
driver applied the brakes and a skid mark 36.0 m long was left on the road. After hitting the boy, the car travelled a
distance of 19.7 m before coming to rest. You may neglect the change in speed of the car during the impact.

Point of
impact

R0 DO SR O S 0 SRR S R R R RO ARAARRK RO

fe—19.7 m—s} d |
Figure 2
(i) Write down the braking distance of the car, (1 mark)
(ii) Using Figure 1, estimate the value of u. (1 mark)

(iif) Estimate the thinking distance and the value of d. (3 marks)

(iv) The speed limit of the road is 50 km h! (i.e. 13.9 m s7™!). If the car is travelling at this speed, explain whether it
would hit the boy. (3 marks)

< HKCE 2005 Paper 1-1>
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9. A car moves along a straight road. The Figure above shows the variation of the displacement x of the car from a certain point 10. (a) Describe the motion of the dog between z=0and 5.5 s. (3 marks)
on the road with time 7.
(a) Describe the motion of the car from =0 to 40s. (3 marks)
(b) The dog reaches the ball at r = 5.5 s. How far did the ball roll ? (2 marks)
(b) Find the average velocity of the car from =0 to 40s. (2 marks)
10. <HKCE 2011 Paper I-2> (c) John rolls the ball with an initial velocity of 6 m s and it decelerates uniformly afterwards. Draw the velocity-time
. ) h of the ball in the above figure.
On a horizontal grassland, John rolls a ball for his dog to catch. At time ¢= 0, John stands side by side with the dog and rolls Erep ohinelgatuniine;2b0vOlISHTo (2 marks)
the ball forward in a straight line. The dog immediately starts to run towards the ball, The figure below shows an instant at
which the dog is rutining towatds the ball,
John ’ .
Part B : Supplemental exercise
dog ball 1 . : ' . o
jj . (&) If you are given a stopwatch and an iron ball, describe how you and your partner can find the height of a building,
O assuming that the value of g is already known. (2 marks)
The ball stops after a while, and the dog reaches the ball some time later. The velocity-time graph of the dog is shown in the
figure below. |
velocity / ms™ '
|
)
(b) Ifthe ball is released from the top of the building and the time for it to reach the ground is 2 s, estimate the height of the
6. building. (2 marks)
4 = |
? I (c) If there is air resistance, what would be the effect on the time taken to reach the ground when the ball is released from
: the top of the building 7 Explain briefly. (2 marks)
2 = !
S !
0 - - time /s f
1 2 3 4 5
» —_—— — 3 SR FV LR AR RSV

(S N LS R
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12 I 13. The figure below shows a data-logging experimental set-up to investigate the motion of a trolley. A trolley is held on an
© inclined runway and a motion sensor is mounted on the top of the runway to record the velocity of the trolley.
© Motion sensor
[e]
I Trolley
To a computer /
Fixed block
s
M R Y

27m

A car is travelling at a speed of 13 m s™' along a straight road. At time ¢ = 0, the car is 27 m from a traffic light and the light
turns from green to yellow at this moment. The driver applies the brakes to stop the car. It is known that the red light will be
on 3 s after the yellow light is on. The figure below shows the speed-time graph of the car.

Speed /m s~
A

» Time/s

(a) What is the reaction time of the driver ? (1 mark)
(b) Find the deceleration of the car from¢=0.5to r=3.5s. (2 marks)
(c) Will the driver be charged for running a red light ? Explain your answer. (3 marks)

The trolley is released from rest so that it runs downwards along the runway. At the end of the runway, there is a fixed block
used to stop the trolley. The velocity-time graph captured by the motion sensor is shown in the figure below.

il
i
(W)
[ p
0.5 7
1
F
)
04
ST ]
o LI}
i
203
B ]
w 4
T
0.2
13
il
I=+0.1 P
7
0,2}-F4+10.4 0.6 0.814-1-31.01~+411.2)
1 | I I 1
{ 1 I | | Time (3) |
1 1 I I 1 i1t

(a) What is the time taken for the trolley to move from the starting point to reach the end of the runway ? (1 mark)
(b) What is the distance travelled by the trolley before it reaches the end of the runway ? (2 marks)
(c) Find the acceleration of the trolley. (2 marks)
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Part C : HKDSE examination questions

14, <HKDSE 2012 Paper IB - 4>

Train 4 initially travels at a speed of 60 m s™! along a straight horizontal railway. Another identical train B travels ahead of 4
in the same direction on the same railway. Due to mechanical failure, B is only travelling at 20 m ™",

60ms ™! 20mst

At time ¢ =0, 4 and B are x m apart, the captain of 4 receives a stopping signal and immediately 4 decelerates at 4 m s72
while B continues to travel at 20 m s™1, 4 eventually collides with B after 5§ s. Neglect air resistance.

(2) Find the speed of 4 just before collision. (2 marks)

(b) The graph below shows how the speed of B varies with time within this 5 s. Sketch on the same graph the variation of

the speed of 4 within the same period. (1 mark)
speed /ms ! f
A
60
40
20 B
» time / s
0 2 4 6
(c) Based on the above information, determine the separation x of the two trains at = 0. (3 marks)
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15. <HKDSE 2014 Paper IB -3 >

Two cars 4 and B initially at the same position, start to travel along the same straight horizontal road. The graph below
shows how their velocities vary with time.

velocity / m s™!

25

20

15 N

10 =

/.

» time /s
0 10 20 30 40 50 60 70 80

(a) Describe the motion of car 4 along the whole journey from¢=0to ¢=280s. (2 marks)
(b) (i) Which car attained the greatest acceleration throughout the journey ? Find this acceleration. (2 marks)
(ii) Sketch the acceleration-time (@ - ¢ ) graph of car B from =010 t=80s, (2 marks)
a/ms? A
3
2
1
0 > !
) ITHERNEINENEINENERE) i
-2
-3
(c) (i) Atr=20s, whatis the separation between cars 4 and B ? (2 marks)

(ii) Deduce the time at which car B catches up with car 4. (2 marks)
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HKEAA's Marking Scheme is prepared for the markers' reference. It should not be regarded as a set of model answers.
Students and teachers who are not involved in the marking process are advised to interpret the Marking Scheme with care. 2. (d) (i) False [
] . If initial speed is doubled, the area under the graph is not doubled. [2]
Question Solution
<OR >
L@ ou= 2132 - 3pme 1 False 1]
0.02x5
Area under the graph = stopping distance of the car = + (0.5 +4.5)x 20 = 50 m 1]
_ 0318 _ -1 2
v= =3.18ms [1}
0.02x5 50 m is not doubled of the original 15 m. [1]
g = 2o¥ @ddi 12 m Any TWO of the following :
t 0.02x10 (e) Any of the following : 2]
= 93mg? [ % Braking force of the car
* Number of passengers in the car OR Mass of the car
(b) @© The ball should be heavy enough so that air resistance is negligible. 1
. : . % Nature of the road surface OR  Tyre condition
@  Place polystyrene tile on the ground under the ball so that the ball would not hit the floor directly. [1]
%  Gradient of the road OR Angle of inclination of the road
(c) The result of g would be smaller. 1]
Since the air resistance will become significant. [1]
3 (@ By V*=u'+2as [t}
(152 =0-+2a(75)
2. (a) Reactiontime=0.5s {1 a=15ms? 11
() Area = 1 (05+25)x10 [1 ® @ v=-45ms 1
=15m [}
Ty —— 2] (i) The area represents the displacement (OR distance travelled) of the object 1]
in its upward motion. [1]
(c) The car would not hit the obstacle, [11 <OR>
since the total stopping distance travelled is 15 m which is less than 20 m. [11
The area represents the upward displacement of the object. [2]
@ @ speed /ms™!
(iii) Height = Area of graph below r-axis — area of shaded region [1]
= Lxasx45-1x15x15 34
20 =90m (1]
<QOR>
15 Displacement = +x15x1.5 - +x45x45 [1]
= -9%0m ]
10 Height = 90 m [1]
(iv) Statement 1 : Incorrect ( OR false ) 1]
5 The acceleration of the object at £= 1.5 s is equal to the acceleration due to gravity. 1
<0OR>
time /s . i . o
0 1 2 3 4 5 The acceleration of the object at £= 1.5 s is equal to ~ 10 m s~2 from the graph, which is not zero. [13
< For same reaction time = 0.5 s > (1 Statement 2 : Correct (OR true) [1]
1
ShcHsameklopesh t Acceleration due to gravity is independent of the mass of the object. [1]
< For stopping time at t=4.5 5 > [1]
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FM1 : Position and Movement

4.

(@ (i) SpeedofSusanat5s = at
=1.6x5
=8ms!
. » _ 100
(ii) Average speed of Susan for the whole journey = ?
= 6.67ms™
® O
speed / m s
12 -
10
8
6 7
£
4 £
:
2
/ time /s
0 2 4 6 8 10 12 14 16

< Two axes labelled with unit correctly >
<From 0 s to 5 s, straight line with positive slope >
< From § s, horizontal line >

< Whole graph is correct >

(ii) The area under the graph represents the distance travelled by Susan.
OR

The area under the graph represents the displacement of Susan.

(¢) Distance travelled by Mary in the first 65 = 1a¢?

I

1 % (1.5) x (6)?
=27m
Speed of Mary at 6th second = 1.5x6 = 9ms™!

Time to cover the temaining journey = 199___.21 = 8.lls
9

Total time taken by Mary = 6 +8.11 = 14.1 s

. Mary will win in the race.

1

(1]

(1]
[1]
[1]
(1]

(1]

(1

{1

11
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FM1 : Position and Movement

5.

(a) From¢=0to 50 s, the boat accelerates uniformly.
From ¢ =50 to 150 s, the boat travels with a uniform velocity.
From ¢= 150 to 250 s, the boat decelerates uniformly.

From ¢ =250 to 300 s, the boat travels backwards.

(b) Acceleration = slope of the graph

== 0.lms?

50

© alms?

» /s

3
2

—0.05 7

<For a=0.1from¢=0to50s>
<For a=0 from t=50sto 150 s>
<For a=-0.05 from7=150to 300 s>

(d) Distance travelled in the first 50 s = Area under the v-¢ graph

]

1x50%5=125m

(e) The boat is farthest away from the starting point at 7 = 250 s,
At? =250, distance travelled = 4 x (250 + 100) x 5 = 875 m

As the farthest distance is smaller than 900 m, the boat will not pass the buoy.

@ Speed /ms™!
A

16

» Time /s
0 0.5

< Two axes labelled with correct unit >
< From 0 to 0.5 s, a horizontal line >

< From 0.5 to 4.5 s, a straight line of deceleration to rest >

(1
{1
f1]
{1

(1]

(11
[11
{11
(1
{1

1
Y]
(1]

{1]
[
[t
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(b) deceleration = 142 = ammel [ 9. (a) From#=0to 10 g, the car remains at rest. 1]
From ¢ =10 to 20 s, the car moves with acceleration. 11
(OR acceleration = —4ms?) 1
From ¢= 20 to 40 s, the car travels with a uniform velocity. [1]
(c) Stopping distance = area under the graph [1]
: s _ 300-50
= 16x0.5 + %x 16x4 = 40m m (b) Average velocity = " - T — 1
As the stopping distance < 42 m, the lorry will stop in front of the traffic light. [1] = 625ms! 5]
(@) s=ut+%at"Z [11
10. (a) The dog accelerates from rest between#=0to f=1s. [1]
(02) = 3 102 sLot=02s [1] It then maintains a constant velocity between = 1to r=4.5s. 1]
It then decelerates and stops at = 5.5 s. [11
(b) The result would not be affected [1]
because the acceleration due to gravity is independent of the mass. [1] (b) Distance = area under the graph 1
=1@5+55%x@2) =9m 1
(c) Susan’s scale is not correct [1] 26 )*@ (]
: am oa 1
Since s =y at 1l © velocity /m s™! 9
thus s should be proportional to 12 (1] B
L 14 i
(a) Slope of the line = -~ (1]
20 i
=0.7s (1] i
The slope represents the reaction time of the driver. 1] 4
b) By vV =u2+ 2as
0= WP+ 2(-a)s Lout=2as [1] 2 g
From Figure 1, when s = 20m, u» = 16ms™ oo (16)2 = 2a(20) [1] E
. a=64ms? 1 : S
0 - > 5 : y time /s
) () Braking distance = 36 m 1] | 1
|
(i) From Figure I, when s = 36m, » = 21.5ms™! [1]
o 11.  (a) The partner should release the iron ball at the top of the building and
(iii) From Figure 1, when # = 21.5 ms™, the thinking distance £{= 15m [1]
1 should record the time, ¢, taken for the ball to fall to the ground. [1]
From Figure 2, d = 15+ 36~19.7 [1]
Then the height of the building can be calculated by s = —;— gi? [1]
=313m [1 :
(iv) Ifu is equal to 13.9 m 57, then the thinking distance £ is equal to 10 m i (b) Height of building= +g¢* = L8 ey ]
and the braking distance s is equal to 15 m from Figure 1. (1] ( = 19.6m m
Thus the stopping distance is equal to 25 m. (1 ' (¢) ‘The time taken would be longer 11
|
As the stopping distance is smaller than d, the car will not hit the boy. [11 : since the acceleration would become smaller due to air resistance. 1]
|
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12.

13.

14.

®

®)

©

@

©®)

©

®)

©

1

Reaction time = 0.5 s

Deceleration = slope of the graph

]
&
W
@
g
»

b

Stopping distance = Total area under the graph

it

(13)x (0.5) + +(13)x(3.5-0.5)
= 26m

Since the stopping distance is less than 27 m, the driver will not be charged.

Time taken = 1.2

Distance travelled = areafromOto 1.2s
= 1(054)x(1.2)
= 0324m
Acceleration = slope of the line

0.54
1.2

045ms?

v =u+at = (60) + (—4)(5)

40 mst

]

speed /ms 1A

60
~~
I~
40 4
20 B

P time / s

0 2 4 6
< Straight line from 60 m 5™ to 40 m s™* during the 5 s>
Distance travelled by A during the 5 s = area under the graph = -% (40+60)(5) = 250m
Distance travelled by B during the 55 = 20 x5 = 100 m
Separationx = 250 - 100 = [50m

(1]

(1]

{1

(1]

[1]

[1
1

1]

(1]
{11
{13

DSE Physics - Section B : Question Solution

FM1 : Position and Movement

PB - FM1-QS/08

15. (a) From¢=0to 10 s, car 4 accelerates uniformly. [13
From #= 10 to 80 s, car 4 travels with the uniform velocity. 1]
(b) (i) Car B attained the greater acceleration. 1]
a = slope = 20-0 _gpg 11
20-10
(i a/ms? A
3
2
1
0 > t/s
g 1p 20 30 40 0 60 70 80
-2
-3
< Acceleration from 10 s to 20 s and deceleration from 60 s to 80 s correct > [1]
< All correct > [1]
(¢) (i) Displacementofcardat20s = %(10 +20) x (15) = 225m [1]
Displacement of car B at 20 s = % (10) x (20) = 100 m
Separation = 225 — 100 = 125m [1]
(ii) Car B travels faster than car 4 by Sms™'.
LoAs = Av x At s (125) = (Syx A At =25s [1]
The time that car B catches up with car 4 is at 45 5. [13



