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C2 Force and Motion
[CHG1 POSITION AND MOVEMENT] PART 1 :

1. Vector

(1) Physical Quantities

Scalar Vector

e Examples: temperature (K), time (s), distance | ¢ Examples: force (N}, displacement (m),
(m), volume (Mm%, frequency (Hz), mass (Kg), velocity (m s, acceleration (m s9),
length (m), area (m?)...and money momentum (Kg ms™)...

(2) The Basic of Vectors

B A vector = magnitude + direction:
Fi = 8 N (downwards);
F- = 5 N (leftwards);
Fs = 7 N (N56.3°E)

B \ector quantities in an equation should be indicated by adding an arrow cover a letter or by bolding a

letter:
_ S _ E
E = mcAT F = ma p=mv s=ur+—at
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C2 Force and Motion

[CHO1 POSITION AND MOVEMENT] PART 1

(3) Direction ofVectors

1-D situation 2-D situation

10N 10N

20N
20N

20N 10 N

L xamplcs Ihal you musl [uly undorsland

1. Arrange the following quantities in ascending order:

-27,10, -20, 0, 40, 79, -5, 20

{a) If the above quantities are temperature:

{b) If the above quantities are force:
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C2 Force and Motion

)

[CHO1 POSITION AND MOVEMENT] PART 1

2. Quantities related to motion

(1) Time (t)

B Time describes how long a motion/event lasts.

B Time is a scalar quantity.

B Units of time ¢can be second (s), millisecond (ms), minute {min), hour (h), day, month, year.
B Time can be measured by stop-watch, clock or ticker-tape timer.

(2) Distance and Displacement (s)

Distance (travelled) Displacement {s)

Vector

Displacement is the |:| distance

e Scalar

Distance travelled is the total length of the

distance that the object has actually gone
through.

Distance depends on the actual path taken to
move from the starting to the ending point.

between the starting point te the ending point.
Displacement is independent of the actual path
taken.

Units are meter (m), millimeter {mm), centimeter {cm), kilometer (km}

!JitE = "gg;’
&
£ | By e BT Er® ks SR e WA MEI T
WwalHing  KwalFong  LaiKing Meli Foo CheungShaWan  Sham Shui Po Kowinon Tong LokFu WongTaiSin Diamond Hill Chai Hung
) o . u : [‘g & ) ) ) ) ) ﬂ ) ~ mm
; N e TR
Y Lai Chi Kok Shek Kip Mei
oo i Prince Edward ® i?&m
: 'En?ﬂ = Nam Cheong WS
nooaok W0 oot Sum
ﬂﬁ’%” P Olympic Y Lam Tin
/%78
. Jordan - Tse
et bt rm aﬂ
Dmlqiﬁﬁem nﬂ; ~ O ey YsuTong Tiu ‘“‘9“
& HET L
Hong Kong West Kowloon
ik
Hong Kang )
O O £) O O ) O O () {§ ® @
HEMN FEAS AER x| iy By HEn KR eal def @ ity 75 18 7]
Kennedy Town HEU Sai Ying Pun Sheung Wan M"-'h‘w ‘Wan Chai Causeway Bay Tin Hau Fortress Hill North Point Quarry Bay Tai Koo Sai Wan Ho
THE TRUE TAILOR-IMADE PHYSICS B - AIRERITE

Whatsapp: 9341 0473

Website: phychembillyli.hk

Email: phychembillyli@gmail.com




Billy Li C2 Force and Motion

Ghnliep e Setee e [GHOT POSITION AND MOVEMENT] PART 1

| xamplcs hal you musl [ully undorsland

2. A space shuttle flew round the Earth 14 times in a circular orbit. The radius of the circular orbit is 6,740 km from

the centre of the Earth. Calculate both the distance travelled and the displacement of the space shuttle.

3. Mary walked from point 4 to B and then to € as shown in the figure below. Calculate both the distance travelled

and the displacement of her.

40 m C

4. John walked from point 4 to B and then to € as shown in the figure below. Calculate both the distance travelled

and the displacement of her.

N

NN
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5. Billy was walking from point P to point ¢. The map below shows his path taken. Find the total distance

travelled and total displacement of his journey. The length of the side of each square is 1 m.

6. Suppose John has moved from point X to point ¥. Which of the following statement(s) is / are correct?

{1) The displacement of his journey maybe greater than the distance travelled of his journey.
{Z2) Only when he travelled in a straight line from point X to point Y will his displacement equal his

distance travelled.

7. Mary and Michael start moving from the same point. Mary walked 100 m due North while Michael walked 100 m

due West. Which of the following statement(s) is / are correct?

{1) Both of them have the same displacement counted from the starting point.
{2) Both of them have the same maqnitude of displacement counted from the starting point.

{3) Both of them have the same distance travelled.
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Billy Li C2 Force and Motion —>

Ghnliep e Setee e [GHOT POSITION AND MOVEMENT] PART 1

(3) Speed (u,v)andVelocity (u,v)

B Speed and velocity are describing the movement of an object:

Speed, u, v Velocity, u, v
s Scalar e Vector
e = rate of change of distance e =rate of change of| |
¢ = the distance changed in one second e = the displacement changed in one second

¢ Units are meter per second (m s), km h™

lkmh™

Average velocity (or speed) Instantaneous velocity (or speed)

The time period is over a |:| period of time. e The time period is over a |:| period of time.

o Total Displacement by As
Total Time At

Fxarmples that you must fully understand

8. Calculate the average speed and average velocity of Billy of Example 5 on page 6. Suppose Billy took 10 s to

complete the journey.
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9. Mr Wong takes 40 s to run 150 m from P to @ along a straight road and then takes 70 s to run 100 m from @ to R.

Calculate the average speed of Mr Wong during:

{a) the journey from P to Q;

{b) the journey from Q to R;

{c) the whole journey

10. A ship sails due north with a speed of 20 m s' for 5 minutes and then due east with a speed of 30 m s for

4 minutes. What is the average speed and average velocity for the whole journey?

8

11. Judy walks along a straight road from point X to ¥ with an average speed of 4 ms'. She then retums to point X
along the same road with an average speed of 6 m s'. What is her average speed and average velocity for the

whole journey?
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12. The following table shows the position of a body from a fixed poeint P along a straight line at different time

instants. Time instant £/s Distance from Px/m
. . ; 0 10.0
{a) What is the average velocity of the whole journey?
1.8 19.2
1.9 19.6
2.0 20.0
{b) What is the instantaneous velocityatt =2 s? 2.1 208
2.2 21.0
2.9 319
3.0 32.0
3.1 324
4 40

13. The figure shows a trolley running down a friction compensated runway. Acard of width 0.03 m is attached to
the trolley. Light sources § and light detectors D are fixed at two positions 4 and B along the runway. Each

light dector is connected to a timer, which can measure the time taken by the card to pass the light detector.

0.03 m card To timer

To timer

The timers record that it takes 0.050 s and 0.025 s for the card to pass the light detectors at 4 and B respectively.
Calculate the speed of the trolley as it passes position 4, and position B. Thus calculate the average speed from

Ato B if it takes 0.44 s to move from 4 to B.
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14. A runner finishes a 100 m race in 9.9 s. When he passes the final point, a digital sensor records he moves a

distance of 0.3 m in 0.015 s.

{a) Find the average speed.

{b) Find the average velocity.

{c) Find the instantaneous speed at the moment he starts running.

{d) Find the instantaneous speed as he passes the final point.

15. Two blocks X and ¥ are moving towards left. Their positions at successive instants (indicated by the numbers)

of equal time intervals are shown below.

1

] | Block X
I
il

1

1)
[  BlockY
1

Do these two blocks ever have the same instantaneous speed ?
A. Yes, atinstant 3.

B. Yes, at a moment between instants 4 and 5.

C. Yes, atinstant 6.

D. No.

16. The speedometer of a car indicates the car's

instantaneous velocity.
instantaneous speed.

average speed of the whole journey.

O N mp

average velocity of the whole journey.
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C2 Force and Motion —)
[CHO1 POSITION AND MOVEMENT] PART 1
B Uniform motion = there is no change in the :| of a body.

B The moction is not uniform if there is:

e change in |:|
e changein |:|

B Uniform motion equation:

B Graphical representaticn of unifoerm motion;

>
hY
displacement / m velocity /m 71
A A
90 18
80 ' 16
70 : - - 14
60 / 12
50 / 10
40 8
30 | : 6
20 4
10 2
6 ([ 2 3 4 5 6 7 8 9> 0 1 2 3 4 5 6 7 &8 9)
time/s time /s
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C2 Force and Motion

[CHO1 POSITION AND MOVEMENT] PART 1

17.

18.

19.

| xamplcs hal you musl [ully undorsland

A car moves along a circular track from P to @ as shown. At @, the speedometer shows a reading of 100 km h'.

Which of the following statements is / are correct?

{1) The speedometer’s reading is the averaqge speed of the whole journey.

{2) The speedometer can tell us the instantaneous velocity of the car.

{3) The velocirty of the car at point Q is 100 lkm h' due North.

{4) The average speed is the same as the average velocity of the car when it moves fromP to Q.

{5) When the caris at Q, its displacement has the same direction as its instantaneous velocity.

{6) The car is in uniform motion.

{7) Suppose the reading of speedometer does not change from P to Q, the car's [instantaneous)

velocity does not change.

It takes 8 minutes 20 seconds for the light from the Sun to reach the Earth. Given that the speed of light in

vacuum is 3 x 108 m s, what is the distance between the Earth and the Sun?

Barry and Robin run along a straight road from point P to peint 8. The velocity of Barry is v; and that of Robin is

v2. If Barry reaches @ at a time T before Robin, what is the distance between P and g?

THE TRUE TAILOR-MADE PHYSICS B - HIRESTE
Whatsapp: 9341 0473 Website: phychembillyli.hk Email: phychembillyli@gmail.com



C2 Force and Motion
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20. Maurice runs along a straight road. He first runs with an average velocity »; in a time interval #;, and then runs

with another average velocity vz in the next time interval 2. What is her average velocity in the whole journey?

21. Sketch the displacement-time graph and the velocity-time graph of Judy and Mavis, according to the information

given below:

Judy walks with uniform motion along a straight line. She takes 8 seconds to move 40 m. Mavis walks with a

uniform velocity of 15 m s for 6 seconds. Both of them start at the same point.

displacement / m velocity /m s°!
A A
90 - - 13
80 S I S N — 16
70 A N S () I O A E 14
60 IS N B I . 12
50 - 10
40 8
30 6
20 | Y ) (S ) S (N A 4
10 2
0 1 2 3 4 5 6 7 & 9} ¢ 1 2 3 4 5 6 7 8 9)
time /s time /s

22. A body moves along a straight line. During the 1% second, it moves 1 m; during the 2™ second, it moves 2 m;

during the 3™ second, it moves 3 m, etc.  Which of the following statements must be correct?
{1) The displacement of the body from the starting point increases uniformly.
{2) The body moves with uniform velocity.

{3) The body moves with uniform acceleration.
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C2 Force and Motion
@ Delta Science Education [CHG1 POSITION AND MOVEMENT] PART 1 :
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23. The s-t graphs of cars 4 and B are given below. Sketch their »-f graphs.

s/m

A

180

A
160 //
\\

\\\
120 7<

P
100 y
80 & ~

60 B
40 /
20 pd

./ 3>

¢ 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18 /4

/

v/ms]

t/s
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C2 Force and Motion
[CHG1 POSITION AND MOVEMENT] PART 1 :

(4) Acceleration (a)

B Graphical representation of motion under acceleration:

v/ms! a/m s>

A A

18 4.5

16 4.0

14 : : : 3.5

12 / 3.0

10 2.5

8 2.0

6 L5

4 1.0

2 / 0.5
> >

0 i 2 3 4 5 6 7 8 9 0 { 2 3 4 5 6 7 8 9
time/s time/s

B Average acceleration of an object = rate of change in |:|:

No acceleration Under acceleration

‘s Anobject is:| at rest * Speeding up (undergoing acceleraticn)
e An object is moving with uniform velocity (in | » Slowing down (undergoing deceleration /

uniform motion} opposite acceleration)

[xamplcs Ihal you musl [uly undorsland

24. Which of the following statements is / are correct?
{1) An object may be at rest but underqgoes acceleration.
{2) An object may have a constant speed but undergoes acceleration.

{3) An object may have a constant velocity but underqgoes acceleration.
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C2 Force and Motion
[CHG1 POSITION AND MOVEMENT] PART 1 j

| xamplcs hal you musl [ully undorsland

25. A car undergoes uniform deceleration along a straight road.  Its velocity decreases from 30 m s to 20 m s after
travelling 15 s.

{a) How long further will the car travel before it comes to a rest?

{b) If the car keeps the same acceleration for 30 s, what will he the velocity of the car?

{c) If the car keeps the same acceleration for another 15 s, what will be the velocity of the car?

{d) Sketch the v-t and a-t graphs.

v/ms’! a/m s?

A A

50 1
40
30
20
10

10 20 30 | 40 | s0 | 60 | 0 | 80 K,
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C2 Force and Motion
[CHG1 POSITION AND MOVEMENT] PART 1 :

B Acceleration is a vector, it has the same direction as “change in velocity”:

Situation Direction | Direction | Speeding Acceleration
of u of up/slowing or
Av/al down _ deceleration?

{i) A body is moving forward with increasing - .
Speeding up
speed,

| {il | A body is moving forward with decreasing - .
Slowing down
speed.

{ij | A body is moving backward with increasing _
Speeding up
speed.

| {iv) A body is moving backward with - )
; Slowing down
decreasing speed.

| xamplcs 1hal you muslt [ully undorsland

26. A ball is hung by a string from the ceiling of a bus. At a certain instant, the ball itself becomes inclined as shown

in the figure. Which of the following descriptions about the motion of the bus is / are possible?

{1) It is moving to the right with constant velocity.
{2} Itis at rest.

{3) It is moving to the right and accelerating.

{4) It is moving to the left and decelerating.

{5) 1t just starts to move to the right from rest.
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C2 Force and Motion

[CHO1 POSITION AND MOVEMENT] PART 1
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27. Which of the followings must be in the same direction?

{1) Displacement and velocity

{2) [Total) displacement and averaqe velocity

{3) Velocity and acceleration

{4) Change in velocity and acceleration

{5) Net force and acceleration

| 28. A car enters a traffic circle with a velocity of 10 m s7'.  Assume that the car travels with uniform speed throughoutq

the circle. Someone says, "Since the speed of the car is always 10 m s, there is no acceleration acting on the

car." |s he correct?

10 ms!

0

Heis[ | Although the | | the |
| |with time. Theremustbean|  |acting on the car.

29. A particle moving along a straight line with speed 0.5 m s' changes its direction of motion within a period of 0.2 s
and subsequently travels with the same speed in the opposite direction. Find the magnitude of its average

acceleration during this time peried of 0.2 s.

THE TRUE TAILOR-MADE PHYSICS B - HIRESTE
Whatsapp: 9341 0473 Website: phychembillyli.hk Email: phychembillyli@gmail.com



C2 Force and Motion
[CHO1 POSITION AND MOVEMENT] PART 1 )
3. Equations of Uniformly Accelerated Motion

(1) Derivation of the eqgquations

> 5,1
v_
1. = =v=u-+af
f
4V
. = !
2 ( > )
3. S:(u—l—v)t:(u+(u+at))t:ut+latz
2 2 2
. 4. S:(u+v)t:(v+u)(v—u):>v2:u2+2as
¢ t/s 2 2 a
(2) The four equations
I .5 ’ ; 1
S:ut+5at v=u-+at vi=u’ 1 2as Sza(u-%v)t

The four equations can only be applied on systems where:;

Conditions e the motion must be along a |:| (straight line motion)

e the acceleration of the system is a |:|
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C2 Force and Motion
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30. A car accelerates from rest to a speed of 360 km h' in 10 s along a straight road.

{a) What is the acceleration of the car?

{b) What is the displacement of the car during the acceleration?

{c) After the car reaches the speed of 360 km h', it keeps this speed and travels for 20 minutes.

Calculate the displacement of the car during this period of time.

{d) After the 20 minutes in part (c), the driver sees a girl at 100 m away. What should be the
deceleration of the car so that the car can just stop in front of the girl? You can assume the reaction

time of the driveris 0.2 s.

The deceleration ofthe caris[ |.

{e) Sketch the s-t, v-t and a-t graphs, starting from the moment the driver sees the girl. You can

assume the displacement to be zero when the driver sees the girl.

1 -2

a/ms

A

s/m v/ms
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C2 Force and Motion

[CHO1 POSITION AND MOVEMENT] PART 1

Fxarmples that you miust fuly understand

31. Mr Fung walks along a straight road from rest with an acceleration of 6 m s2 for 30 s. He then runs with an
acceleration of 12 m s2 for another 20 s.

{a) Find the distance travelled during his walk.

{b) Find the final velocity when he finishes running.

{c) Find his average velocity of his walk.

{d) Find his average velocity of the whole journey.

(e} Sketch the s-1, v-t and a-t graphs. You can assume the displacement to be zero when Mr Fung starts

to walk.
s/ m y/ms’! a/ms“2
8700 420 12
180 6
2700
30 30 % 30 30 7 30 50 %
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32. A bullet is fired towards a nearby tree {which is 5 m from the gun) with a speed of 200 m s'. The bullet is later

found at a depth of 5 cm. Find the average acceleration of the bullet inside the tree.

33. Atoy caris projected with an initial velocity of 2 m s down an inclined plane. It is found that the block travelled

adistance of 5min 2 s.

{a) What is the acceleration of the toy car?

{b) How long does it take to achieve a speed of 200 m s'?

34. A car at a speed of 50 km h™' can be stopped in a distance of 20 m. In what distance can the car be stopped

when it is moving at a speed of 100 km h™'? You can assume the stopping condition to be the same.
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C2 Force and Motion
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35. An cbject accelerates uniformly along a straight line from X to Z. It passes X and Z with speeds 10 m s and

20 m s respectively. What is its speed when it passes ¥, which is the mid-point of X2?

s 4 &

X 2 Z

36. A car traveling at a constant speed of 45.0 m s passes a trooper hidden behind a billboard. One second after
the speeding car passes the billboard, the trooper sets ocut from the hillboard to catch it, accelerating at a

constant rate of 3.00 m s2. How long does it take to overtake the car?

B -

37. A truck is moving with a constant velocity of 10 m s'. A motorcycle, initially 75 m behind the truck, starts its
motion from rest with a constant acceleration of 2 m s.  When will the motorcycle overtake the truck? How far

is the motoreycle from the truck 2 seconds after the overtaking?
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38. Speedy Sue, driving at 30.0 m s, enters a one-lane tunnel. She then observes a slow-moving van 155 m ahead
traveling at 5 m 8.  Sue applies her brakes but can accelerate only at -2.00 m 52 because the road is wet.  Will
there be a collision? If yes, determine how far into the tunnel and at what time the collision occurs. If no,

determine the distance of closet approach between Sue’s car and the van.

THE TRUE TAILOR-MADE PHYSICS B - HIRESTE
Whatsapp: 9341 0473 Website: phychembillyli.hk Email: phychembillyli@gmail.com




[CHO1 POSITION AND MOVEMENT] PART 1

C2 Force and Motion

4.Graphical Representation of Motion

(1) Summary of the Three Motion Graphs

Displacement-time

Velocity-time

Acceleration-time

y-axis

X-axis

Direct

information

Physical
meaning of
slope at a

peint

Physical
meaning of

the area

2} Hong Kang

—~ —~ —~ |
S

O O O
ety kRS mRE L IR

Kennedy Town HKU Sai Ying Pun Sheung Wan Central

" Exhibition Centre

-~

. O O
ME WEE KR

A Wan Chai Causeway Bay Tin Hau

Admiralty

s

=] 1]

Fortress Hill

_go—

e N fr Ky

North Point Quarry Bay Tai Koo

() Stationary
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C2 Force and Motion

[CHO1 POSITION AND MOVEMENT] PART 1

(IllJa Moving forward with uniform velocity

w

v a

(l1}b Moving backward with uniform velocity

v a

{liJa Moving forward with acceleration

v a

{lihb Moving backward with acceleration

v a
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C2 Force and Motion

{IV)a Moving forward with deceleration

§ v [/
A
-
t
> t
|
{IV]b Moving backward with deceleration
5 v a
A A
=
f
K )‘ |
{(Vla Changing direction from forward to backward
5 v [/
A A
/\ -
" t
{V)b Changing direction from backward to forward
5 v HA
> f
a5 f
THE TRUE TAILOR-MADE PHYSICS H - -ABmERITE
Whatsapp: 9341 0473 Website: phychembillyli.hk Email: phychembillyli@gmail.com



Billy Li C2 Force and Motion —>

Ghnliep e Setee e [GHOT POSITION AND MOVEMENT] PART 1

| xamplcs hal you musl [ully undorsland
39. Below shows the map of an MTR in Island line and an s-f graph of the train.
REdy FEAR  EER LB il . BF i e MG a:)
Kennedy Town HKU SalYingPun  SheungWan Central .8 WanChal  Causeway Bay Tin Hau Fortress Il  North Point
* A
B C
.\\\
N
\\
Admiralty h
=0 \‘\ >
A D “~ t
N
N\
E
{a) Describe the train’s motion.
{b) Draw the v-t graph.
iy |
€ D E
[ O O O O
A B t
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40. Below shows the map of an MTR in Island line and a v-f graph of the train.
REdy FEAR  EER LB il Lo, B i e MG E [ B el
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{a) Describe the train’s motion.
{b) Draw the a-t graph.
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41. Two cars 4 and B in a race of 200 m, straight road move in different way as shown in the displacement-time

graphs. Which of the following is / are correct?

s/m

200

i/

{1) Car A wins the race.

{2) Car B is overtakingcar A att=4s.

{3) The average velocity in the first 4 seconds of car A is higher than that of car B.
{4) Car A has eventually travelled a longer distance.

{5) Average velocity of the whole journey of car A is lower than that of car B.

42. Two cars 4 and B travel along a straight road. Their time variations of the displacement from a road sign X are

shown in the figure. Which of the following is / are correct?

A

b

P t/s

{1) The velocity of A is increasing while that of B is decreasing.
{2) The two cars always travel towards each other.

{3) Att =P, the two cars meet each other.

{4) Car A has a greater speed than that of car B.

{5) The area under the graph represents the total distance traveled.
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43. Two cars 4 and B travel along a straight road. Their time variations of the velocity are shown in the figure.

Which of the following is / are correct?

{1) They meetatt=P. A
{2) B overtakes A att="P.

{3) They have the same average velocity during the

time interval from 0 to P.

{4) They have the same average acceleration during

the time interval from 0 to P. ﬁ

{5) They have the same displacement during the time P t/s

interval from 0 to P.

44. The figure shows the velocity-time {v-f) graph of two cars P and @ travelling along the same straight road. At

t =0, the cars are at the same position. Which deductions about the cars between 1= ¢ and ¢ = £z are correct?

{1) P and Q are always travelling in the same direction.

{2) Att=t,, the separation between P and Qs at 2a maximum.
{3) Att=t; Qlags behindP.

{4} The average velocity of P is greater than that of Q.

{5) Both of the cars are under acceleration during the whole

Jjourney.

45. Two particles P and Q start from the same position and travel along v/ m 57!

the same straight line. The above figure shows the velocity-time {v - {) +
graph for P and ¢. Which of the following descriptions about their 3 F & F 1
motion is / are correct? 4 | P T

3 1 y

0.7
{1) Att=1 s. P changes its direction of motion. 2 3 -
Ve

{2) Att= 2 s, the separation betweenP and Qis 4 m. ! _-"_ /P

0 T 1t » /s
{3) Att=4 s, P and Q meet each other. 1 P /1 3 4 3
[4) Att=25,Qis 2 min front of P. _2___=_'; N .
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46. The figure shows acceleration-time graphs of two cars X and ¥. X are ¥ travel along the same straight road.
The two curves intersect at £ =¢£..  Which of the following statements concerning the metion of the two cars at

time #; is always correct?

a/m s
A

t/s

{1) The two cars meet.
{2) The two cars move at the same speed.
{3) Car X is accelerating and car Y is decelerating.

{4) Both cars are having the same acceleration.
47. State whether each of the following statements is correct or not.

{1) When an object has no acceleration, it must be at rest.

{2) When an object has an acceleration, it must not be at rest.
{3) When an object has an acceleration, it's speed must change.
{4) The direction of velocity and acceleration must be the same.

{5) An object having uniform velocity must travel in a straight line.
48. Which of the following statements about the motion of any two objects is correct?

{1) The object that talces a shorter time to complete the same path must have greater averaqge speed.
{2) The object that travels a greater distance in 1 s must have greater averaqe velocity.

{3) The object with qreater velocity must have greater acceleration.

{4) If the two objects have the same acceleration, they must be moving in the same direction.

{5) After completing a journey, the distance travelled by an object must be greater than its

displacement.

{6) After completing a journey, the average velocity of an object must be smaller than the average

speed.
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49. Below shows the displacement-time graph of a toy car. &/
{a) Describe the metion of the toy car. 451
Fromt=0stot=4s, the toy car moves with %0

| | 35

’ 3.0
25
20
1.5
1.0

Fromt=4stot=7s, the toy car moves with a
I |

Fromt:?stot:gs,thetoycaris:l.

{b) Find the average velocity of the toy carfromt=0tot=9s. 045
a 1 2 3 4 5 6 7 & 9 >
time/s
50. The given graph shows the motion of an object in 24 s.
v/ms’!
10
¢ : :;. : ; “ : }t/ s
6 /8 12 8 21 24
-6 \
-10
{a) Describe the motion of the object.
Fromt = 0 to 6 s, the object moves | | with | .
From 1t = 6 to 8 s, the object moves | |with | |
Fromt=8to 12 s, the object moves|[ | with| .
From1t =12 to 18 s, the object moves | |with | |
From t = 18 to 21 s, the object moves | [ with | N
From t = 21 to 24 s, the object moves |:| with | l
{b) What is the average speed of the object in these 24 s?
THE TRUE TAILOR-MADE PHYSICS B - #IMEHIE
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{c) What is the average velocity of the object in these 24 s7?

{d) Find the farthest point that the object can reach in the whole journey.

{e} Find the acceleration of the object att =8 s and during t = 18 to 21 s.

{f} What is the average acceleration of the object in these 24 s?

{g) If the object keeps moving with the same velocity after t = 24 s, when will the object return back to

the starting point?

51. A bead is projected up along a smooth incline at point P at time £= 0. After reaching the highest point, the bead
then travels downwards and passed point @ at =3 s as shown. The velocity-time (v-f) relationship of the bead is

shown in the graph. Find the separation P@ along the incline.

v/ms!
A
2
\1
0 P f/s
_4 -----------------
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52. Two cars A and B initially at the same position, start to travel shows how their velocities vary with time.

velocity / m s~
8 oo ey e o

] W EP TR M T [ e et i e » time /s
0 10 20 30 40 50 60 70 80
{a) Sketch the acceleration-time {a-t) graph of car Bfromt=0to t = 80 s.
a/ms? 4
3 by T S—p—
2 AFEEICY (RSP NS T = = ———.
1
0 » 1/
{ 10 20 30 40 50 60 70 R
-9 i .
-3
{b) Calculate the maximum separation between cars A and B?
{c) Deduce the time at which car B catches up with car A.
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53. The velocity-time graph of a car travelling along a straight horizontal road ¥

is shown. Which of the following graphs shows the variation of the

acceleration a of the car with time #?

a

A

A B
\ v 10 20 30 &0 ¢
¢ i n in a0 ! ¢ 1
a [
3
C D E
H
. - . . L i X
. 1 20 *i w T 4 10 20 ;i:f w 7 10 20
{ !
{ {
: H
[ R—
54. A car starts from rest and ftravels along a straight road. The «
acceleration-time graph of the car is shown below. Which of the
following graphs shows the variation of the velocity v of the car with time
”?
v V
A
A
10 20 30 .;a’ ¢
4 10 20 3 w0 7
¥ v v
A h »n
C D E
]
| | ]
v 10 0 50 w ! ¢ 10 20 50 w0 ¢ 10 20 30 w0
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55. An object moves along a straight line.

corresponding velocity-time graph and the acceleration-time graph.

- -

e o o o ]

Its variation of displacement with time is shown below. Sketch the

1
]
I
1
1
'
I
I
.......................... reeme——————————
| |
| 1
I 1
t/s
p/mst A
________ oSy S SR S i
I ' I 1
1 I I 1
1 I I 1
i I I 1
1 i I 1
I I I 1
I 1 1 1
1 I I 1
' ' ' 1
' ' I 1
' ' ! ) t/s
I I ' I
I I I I
i I I I
I I ' I
I ' ) )
| | 1 |
| ' I 1
1 1 1 1
1 1 1 1
........ Dovoocabloooomme et s e e wemmsd
a/ms? A
1 I I 1
1 i i 1
' ' ' ]
________ e o L et e e i S T
1 I I 1
' ' 1 1
I ] ' I
I I I I
I I I I
! ! ! !
| I 1 I t/s
I 1 I 1
i 1 I 1
I 1 1 1
1 ' I 1
' ' ] |
________ e e e
i ' 1 1
' ' ' '
[ I I I
........ decmeemmlecccccncescaale e ee—————
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56. An object moves along a straight line. Its variation of velocity with time is shown below. Sketch the

corresponding displacement-time graph and the acceleration-time graph.

0 t/s

- - - - - -]

/8
a/ms?2 A

] ] ] ]

] 1 1 ]

] 1 [] ]

] ] 1 ]

] ] 1 ]

] ] ] ]

] 1 ] ]

] ] ] ]

] ] ] ]

] ] ] ] >

0 | ! 1 | /s

] ] [] ]

] ] ] ]

] 1 1 ]

] 1 1 ]

] 1 1 ]

] ] ] ]

] ] ] ]

] 1 ] ]

] ] I ]

__________ (e —| RS —— S A —————— |
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