30. For the v-t graph in Problem 28, create an -t

graph with values.

2.3 Creating Equations

31. Below are two hypothetical equations among

four variables. Derive the other equations
needed to be able to solve problems when

given the values of any two of the variables:
xy =pand z = px.

32. a) Derive an equation for the change in accel-

33.

34.

35.

36.

37.

38.

eration by using a graph analysis technique
on an a-t graph. (Note: The name given to
the change in acceleration per unit time is
called jerk by some physicists.)

b) Write an equation for the area under the
graph. What does this area represent?

2.4 Solving Problems Using Equations
Displacement, Distance, Speed, and Velocity

Donovan Bailey ran the 100 m dash at the
Atlanta Olympics in 9.84 s. Michael Johnson
ran the 200 m in 19.32 s and the 400 m in
43.49 s. Find their average speed in each case.

How far will the TGV train travel in 45 s if its
speed is 140 m/s? Express your answer in

kilometres as well.

A sneeze causes you to momentarily shut
your eyes. If this process takes 0.5 s and you
are moving at 30 km/h, how far will you
travel in that time?

Bacteria move at 100 1m/s. How long would it
take one bacterium to move 1.0 m?

How far would a car move in 4.8 s if its veloc-
ity changed from 14.0 m/s to 16.0 m/s?

What is the displacement of a car accelerating
from 15 m/s forward to 10 m/s forward in
8.0 s?

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Apollo 10’s re-entry speed was 39 897 km/h.
How many seconds would it take the space-
craft to stop in a distance of 3.0 X 10° m?

The speed of light is 3.0 X 10° m/s. The speed
of sound is 344 m/s. A flash of lightning
occurs in a storm 1.0 X 10* m away. How
many seconds does it take for us to see the
lightning and hear the thunder?

How long would it take a laser beam to go to
the Moon and back if the distance to the
Moon is 3.8 X 10° m?

Jules Verne wrote a book called Around the
World in Eighty Days. What was his average
speed in m/s and km/h if the radius of Earth
is 6400 km?

What was the initial velocity of an object that
moved 120 m in 5.60 s, reaching a final veloc-
ity of 15.0 m/s in that time? Was the object
speeding up or slowing down?

Acceleration

If Donovan Bailey reaches a top speed from rest

of 10.2 m/s in 2.5 s, what is his acceleration?

If a sprinter accelerates at 2.2 m/s* for 2.5 s,
what is her velocity after this time, assuming
initial v = 0?

If it takes 0.08 s for an air bag to stop a person,

what is the acceleration of a person moving
13.0 m/s and coming to a complete stop in
that time?

A fastball pitcher can throw a baseball at

100 km/h. If the windup and throw take 1.5 s,

what is the acceleration of the ball?

A car moving at 10 m/s north ends up moving

10 m/s south after a period of 12 s. What is
its acceleration?

CHAPTER 2: Velocity-Time Graphs
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49. An asteroid moving at 3.2 # 10° km h slams in a destance of 2.0 k=" Inzerpres the sige ¢

into Earth. If it takes 3.5 s 10 bring the aster- VOUur ansTET
oid to rest (what’s left of it), what was its
acceleration?

50. An object accelerates at 9.5 m/s* when fzlling f the acoelerznon doe  EHTT S 98 = 55

How long does it take an object 10 change i what 15 the obiect’s dusplaceme=:” How ong

speed from 4.5 m/s to 19.4 m/s? did 11 w2ke for the obpect w kind fre= the ume

51. What is an ohject’s final velocity if it accelerates

at 2.0 m/s* for 2.3 s from a velocity of 50 ¥m 1? 61.

r . . i}
: 52. What is an object’s final velocity if it zcceler-
ates at —2.0 m/s* for 2.3 s from z velocity of >
50 km/h? )
53. What is an object’s initial velocity if it accel- &3, The S .. .
erates at 2.0 m/s” for 2.3 s, attaining a veloc- S e e aa
ity of =50 km/h? bl il
Acceleration and Displacement i that mme? [F you Wen 1 cena
54. Assuming no air resistance, how long does it the acoeleranion due o the granty (e the

take a penny to fall if it was dropped from the pumber of g vou pull). divide the accelers-
CN Tower (553 m)? Acceleration due to grav- tonby 98 m s
ity is 9.8 m/s’.

63. Acarisslowingdovnatarmmre of 20km b
55. Assuming no air resistance, how long does it per second. How far does it tavel if 1ts ongl-
take a penny to fall if it was thrown down nal velocity is 30 km h and tts final veloaty s

with an initial velocity of 5.0 m/s from the 5m s’
9 = B — 13
CN Tower (553 m)? 64. Use the formuls AZ = 7.Ar — 27 AF and the

SC UWAC 1UT LS

- - - » * -
-~ o o - el e o

56. A car travelling at 40 km/h accelerates at ollowing values to create a d-r chart. Then
2.3 m/s? for 2.7 s. How far has it travelled in
that time? What is its final velocity?

slopes and generste 3 v

57. A car travelling at 40 km/h accelerates at
—2.3 m/s? for 2.7 s. How far has it travelled
in that time? What is its final velocity?

% -
@ v ararilh o thea
a v-7 ¢raph. From the

- ~ A
d the slope and compare 1t to UK

given acceleration. Given: v~ = 10 m s,
58. If 100 m sprinters accelerate from rest for a =—10m 5" and time intervals of 0.2 s start-

53

3.5 s at 2.8 m/s°, how far have they run to ing from 0.0 s and going to 2.2 s. Comument ou
this point? How long will it take them to com- what happened at the end of the motion.
plete the 100 m sprint, assuming they maintain

- d th ¢ of th 9 65. A dragster accelersates from rest for a distane
their speed the rest oI the way:

of 450 m at 14 m *. A parachute is then usd

59. What is the average acceleration of the Blue to slow it down to a stop. If the parachul qwes
Flame speed car if its initial velocity is the dragster an acceleration of —7.0 @ s 1"\\““'
1000 km/h and it comes to a complete stop far has the dragster travelled before stopp=2

»
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66.

67.

Two rughby playe

I's are running towards each
other. They

are 37 m apart. If one ig accelerat-
ing from rest at 0.5 m/s? and the other was

already moving at 3.1 m/s and maintains

her acceleration be if she is to catch the para-
chutist just before she hits the ground 1000 m
below?

her speed, 68. A police car stopped at a set of lights }.1as a
a) how long before they crunch together? speeder pass 1 af 100 k/rrl/h. Ithe palice car
b) how fast was the accelerating player CilTE SEERIEHE 26 3.'6 e h th desd

going? a) how lf)ng does it take t‘o catch the speeder?
¢) how far has each player run? b) how ta_r would the police car have to go

before it catches the speeder?
Superwoman is hovering above the ground ¢) what would its speed be when it caught up
when a person free-falling goes by her at a with the car? Is this speed reasonable?
terminal velocity of 140 km/h. Unfortunately,
the parachute does not open. Fortunately,
Superwoman is around. If it takes her 1.9 s to
realize the person is in distress, what must
CHAPTER 2: Velocity-Time Graphs 73
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Numerical Answers to End-of-chapter Problems

Chapter 1

15. a) 1200 s, b) 390 min, ¢) 14.4 h,
d) 1.4 X 10%s, €) 0.126 h,

f) 6.7%X 10 7a

a) 2.5 X 10* ps, 250 000 000 ws,
b) 2.50 X 10°m-s, 250 000 ms
¢) 2.50 X 10 ' ks, 0.250 ks, 15
d) 2.50 X 10 * m-s, 0.000250 Ms
a) 6.9 m/s, b) 41.7 m/s,

¢) 7.2 km/h, d) 180 km/h

a) 316 people, b) 1810 ft

a) Yes, speed of 52.9 km/h

b) 1763 times slower

a) 64000 mm, b) 32 m,

c) 32.005m,d) 24 m

a) 20.5 m, b) 49 m, c) 3543.6 m,
d) 30.9 km

a) 125 m [E], b) 75 m [N],

¢) 95m [W],d) 95 m [N],e) 0
a) 28 m/s [N], b) 22 m/s [S],

¢) 33 m/s [E], d) 27 m/s [S] 21
73 km/h, 67 km/h

Slope: a) km/h, b) no units,

c) kg/m*, d) kg/s*

Area: a) km-h, b) m? ¢) kgm’,
d) kgm*/s*

16.

17.

18.
19.

21.

22.

23.

24.

25.
27.

28. A, C, F, H: standing; B, 35,
G: forward motion; D, 36.

E: backward motion 37,

29. a) 12.5m/s; 110 m/s; 1T —1.2 m/s 38.
b) 14500 m-s; IT 6000 m*s; 39.

I 6750 m-s 40.
30.12.5m/s; 11 0; III —1.2 m/s 41.
31. 72 m/s; 260 km/h 42.
32. 1200 km/h 43.
33. 20 mm/s 44.
34. —20 mm/s 45,
38. slopes: i) 0.6 m/s; ii) 0.5 m/s, 46.
iii) —0.3 m/s, iv) —1.2m/s a7

42. average velocity 48.
AB 4.3 m/s; BC 0 m/s; 49.

BD —3.8m/s; AD 0m/s; 50.

AE —2.1m/s; BE —5.8 m/s 51

43. AB: slope: 0.8 m/s 52,
CD: slope: 0.83 m/s oy

54.

Chapter 2 =y
14. b) 43 km/h, 90 km/h, 0 km/h, 56.
—162 km/h, —497 km/h . 57.

¢) 0.21 m/s% 0 m/s?, —0.21 m/s‘,‘ 58.
—0.71 m/s*, 0 m/s?, —0.46 m/s*  59.
Physics:

686

16.
17.
19.

20.

33.
34.

d) 1500 m, 4500 m, 1500 m,
—3900 m, —5600 m, —21 800 m

e) —23 800 m

f) 12.5 m/s, 25 m/s, 12.5 m/s,
—~37 m/s, =75 m/s, —180 m/s

g) —33 m/s

h) 54 m/s

. a) 10 m/s, 47 m/s, 31 m/s, -9 m/s

b) 3.3 m/s*, 0, —3.9 m/s?,
—4.2 m/s*

¢) 10s-14s

d)0s,26s

e) 10s

f) 10s-145s,30s

4.8 m/s*

—3.9 m/s?

b) 0.15 m/s% —0.87 m/s’,
0.20 m/s?%, 0.10 m/s*

a) 45.5m, —21 m, —80 m,
—20m

b) —75m

.b)38s

c) no

e) yes

f) Bis 28 m ahead of A
10.2 m/s, 10.4 m/s, 9.20 m/s
6300 m = 6.3 km
4.2m

2.8h

72 m

100 m

540 s

33X 107%s,29s
2.6s

5.8 m/s = 21 km/h
28 m/s, slowing down
4.1 m/s*

5.5 m/s

—162 m/s*

19 m/s?

—1.7 m/s*

—2500 m/s®

1.5s

. 19 m/s

9.4 m/s

—-19 m/s

10.6 s

10s

38m, 17 m/s

21 m, 4.8 m/s
17m, 12 s

—2.5 X 10° km/h?

Concepts and Connections

Scanned by CamScanner

60.
61.

62.
63.
65.
66.
67.
68.

—15m, 3.1s

a) 49 m, b) 120 m,

c¢) 390 m, d) 950 m

4.0 m/s?, 97 m

15m

1300 m

a) 7.5, b) 3.8 m/s, ¢) 14 m, 23 m
3.53 m/s>

a) 15, b) 427 m, ¢) 55 m/s

Chapter 3

14.

15.

18.

19.

20.

21.

22.
23.
24.
25.

26.

27.

28.

29.
30.
31.
32.
33.

35.
36.

a) v, = 10m/s [E];
F,»m;'; =2 m/s [W]

a) 0

b) 0.5 km [N37°E]

c) 0.5 km [W53°S]

d) 2.4 km/h

€) 2.4 km/h [E53°N]

a) 9.8 m/s, 20 m/s, 29 m/s, 39 m/s

b) 17 m/s [R35° D],
24 m/s [R55°D],
32 m/s [R64°D],
41 m/s [R70°D]

a) 0 m/s, 9.8 m/s, 20 m/s, 29 m/s

b) 9.8 m/s, 9.8 m/s, 9.8 m/s,
9.8 m/s

¢) 9.8 m/s [E], 14 m/s [R45°D],
22 m/s [R64°D],
31 m/s [R71°D]

150 m

140 m

a) 0.64 s,b) 210 m

32 m

2.60 m

a) land at same time

b) 2.0 m

(22) 330 m/s [R1.1°D],

(23) 45 m/s [R9.0°D]

(24) 40 m/s [R10°D]

a) 550 m, b) 950 m, ¢) 100 m/s,

d) 130 m/s [R48°D]

a) 14 s b) 1100 m

¢) 160 m/s [R60°D]

a) 1000 m b) 1100 m ¢) 230 m

8.5m

yes

yes

a) 24 m, b) 4.3 s,

¢) 27 m/s [R53°D]

101.5 km/h, 98.5 km/h

a) —35 km/h, b) 35 km/h,

¢) 135 km/h, d) 135 km/h

-



