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PHYSICS REVISION SHEET FOR GRADE 10 ADVANCED

CHAPTER

[L/—\Motion in Two Dimensions

J

TERM 2 & 3

Practice Problems

6.1 Projectile Motion
pages 147-152

page 150
1. Astone is thrown horizontally at a speed

of 5.0 m/s from the top of a diff that is

78.4 m high.

a. How long does it take the stone to reach
the bottom of the cliff?

i —1 p— -...1 2
Since vy 0,y v, I fg‘

becomes y = —%gt’

/ 2y
orr -
-\ g

=V 9.80mis?
=4.00s

b. How far from the base of the cliff does
the stone hit the ground?

X=vI
= (5.0 m/s)(4.00 s)

=2.0x10"m

c. What are the horizontal and vertical
components of the stone’s velocity just
before it hits the ground?

v, = 5.0 m/s. This is the same as the

initial horizontal speed because the
acceleration of gravity influences
only the vertical motion. For the
vertical component, use v = v, + gt
with v = v _and v, the initial vertical
component of velocity, zero.

Atr=400s

v, =gt
= (9.80 m/s2)(4.0 s)
= 39.2 m/s

52. The toy car in Figure 6-12 runs off the edge
of a table that is 1.225-m high. The car
lands 0.400 m from the base of the table.

—_—

\
\
'
|
L
|
|
'
I

0.400 m
= Figure 6-12

a. How long did it take the car to fall?
Y=Vl - %gtz
Since initial vertical velocity is zero,

tm [Z20 o [(=2=1.225m)
vV g vV 9.80 mis?

=0.500s
b. How fast was the car going on the table?

V, = % = ———%45%%': = (0.800 m/s

61. Car Racing A 615-kg racing car completes
one lap in 14.3 s around a circular track
with a radius of 50.0 m. The car moves at a
constant speed.

a. What is the acceleration of the car?

47%50.0 m)
= a3 sy

= 9.59 m/s?

b. What force must the track exert on the
tires to produce this acceleration?

F. = ma_ = (615 kg)(9.59 m/s?)
=5.90x10° N
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4. A player kicks a football from ground Trajectory
level with an initial velocity of 27.0 m/s, = "
30.0° above the horizontal, as shown 3 - i -
in Figure 6-4. Find each of the -~ = ————
following. Assume that air . e I — :X
resistance is negligible. b ' 0 x (m) ~ 60
a. the ball's hang time ‘
z L] = Figure 6-4
v, =V;siné N
Chapter 6 continued
When it lands, y = v 1 — 1gi2=0. ? .
g Distance:
Therefore, X=v,cos 61
r - 2vyt = (27.0 m/s)(cos 60.0°)(4.77 s)
a =644 m
- 2v, Maximum height:
" ati=1(4775)=238s
a4 2v;sin @
g in 61— gr2
y=v;sinét 591
_ (2)(27.0 mis)(sin 30.0°) .
9.80 m/s? = (27.0 m/s)(sin 60.0°)(2.38 s) — (+9.80 m/s?)(2.38 s)?
=2176s =279m

b. the ball's maximum height
Maximum height occurs at half the “hang time,” or 1.38 s. Thus,

=vi-1g12
y Vyl Egt
. 1
=v;sin@1- 5gr2

= (27.0 m/s)(sin 30.0°)(1.38 s) — %(+9.80 m/s?)(1.38 s)?

=930 m
C. the ball's range
Distance:
V,=V;cosé

x = v, 1= (v; cos 6)(1) = (27.0 m/s)(cos 30.0°)(2.76 s) = 64.5 m

5. The player in problem 4 then kicks the ball with the same speed, but at 60.0°
from the horizontal. What is the ball’s hang time, range, and maximum height?
Following the method of Practice Problem 4,

Hangtime:
2v;sin @

l-_;
g

= (2)(27.0 m/s)(sin 60.0°)
9.80 mv/s?

=477s
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8. Free-Body Diagram An ice cube slides without friction across a table at a

10.

constant velocity. It slides off the table and lands on the floor. Draw free-body
and motion diagrams of the ice cube at two points on the table and at two
points in the air.

Free-Body Diagrams Motion Diagrams
On the table In the air On the table In the air
e S—— S—
'—.-
Fu | Fa e ~ |

B, I
lg lrg [

Projectile Motlon A softball is tossed into the air at an angle of 50.0° with the
vertical at an initial velocity of 11.0 m/s. What is its maximum height?

At maximum height v; = 0, so
v. 2

-
df 2g

J (v—l cos ﬂz

2g
_ ((11.0 m/s)(cos 50.0°))2
(2)(9.80 m/s?)

=255m

Projectile Motlon A tennis ball is thrown out a window 28 m above the ground
at an initial velocity of 15.0 m/s and 20.0° below the horizontal. How far does
the ball move horizontally before it hits the ground?

X = v, 1, but need to find 1 pter 6 continued

First, determine v, ¢ = 240 m/s — ;1 85(;0 "IV;)(Siﬂ 20.0°)
.80 m/s
w3
Vyt" = Vyi© + 20¥ =192s
Vye= Vv, + 2gy X =Vl

= (v; cos 6)(1)

_ - = (15.0 m/s)(cos 20.0°)(1.92 s)
= \/((15.0 m/s)(sin 20.0°))2 + (2)(9.80 m/s2)(28 m) =27.1m

= V(v sin 6)2 + 2gy

= 24.0 m/s
Now use v = v, + grto find .
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18. Centripetal Force If a 40.0-g stone is
whirled horizontally on the end of a
0.60-m string at a speed of 2.2 m/s, what is
the tension in the string?

Fy=ma,
= mv?
r
_ (0.0400 kg)(22 m/s)?
0.60 m
=0.32N

20. Centripetal Force A bowling ball has a
mass of 7.3 kg. If you move it around a
circle with a radius of 0.75 m at a speed
of 2.5 m/s, what force would you have to

exert on it?
Fret = ma, _ (73 kg)25 mis)2
= v 0.75m
r =61N

14. An airplane traveling at 201 m/s makes a

turn. What is the smallest radius of the
circular path (in km) that the pilot can
make and keep the centripetal acceleration
under 5.0 m/s??

vi_mis g em

2
v
a=-—80r= e
_ B o a, 50ms

15. A 45-kg merry-go-round worker stands on

the ride’s platform 6.3 m from the center.
If her speed as she goes around the circle
is 4.1 m/s, what is the force of friction
necessary to keep her from falling off the
platform?

FimF = UKL _ i

24. A boat is rowed directly upriver at a speed

of 2.5 m/s relative to the water. Viewers on
the shore see that the boat is moving at
only 0.5 m/s relative to the shore. What is
the speed of the river? Is it moving with or
against the boat?

Viig ™ Viiw + Vaigh

Practice Problems
6.3 Relative Velocity

159
2. You are riding in a bus moving slowly
through heavy traffic at 2.0 m/s. You hurry
to the front of the bus at 4.0 m/s relative to
the bus. What is your speed relative to the
street?

Vyig = Viig + Yy
=2.0m/s + 4.0 m/s
= 6.0 m/s relative to street

=0.5m/s — 2.5 m/s
= 2.0 m/s; against the boat

25. An airplane flies due north at 150 km/h relative
to the air. There is a wind blowing at 75 km/h
to the east relative to the ground. What is the
plane’s speed relative to the ground?

o " E
= 1/(150 km/h)2 + (75 km/h)2
= 1.7%102km/h
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'_7_/ﬁGravitation

Practice Problems

7.1 Planetary Motion and Gravitation
pages 171-178
page 174

(I(i - _(fj »
T n
Ie= j(u units)3{ —"'ﬁg — )2

= V/23.4x103 units?
= 29 units

Earth’s. Predict the period of the asteroid in Earth years.

(—%)2 = (:—;)3 with r, = 2rg

1. If Ganymede, one of Jupiter'’s moons, has a period of 32 days, how many units
are there in its orbital radius? Use the information given in Example Problem 1.

2. An asteroid revolves around the Sun with a mean orbital radius twice that of

6. Neptune’s Orbital Perlod Neptune orbits the Sun with
an orbital radius of 4.495x10'2 m, which allows gases,
such as methane, to condense and form an atmosphere,
as shown in Figure 7-8. If the mass of the Sun is
1.99%10% kg, calculate the period of Neptune's orbit.

T=2 ¥.A
™| Gmg
(4.495%1012 m)?
(6.67x10~ 1 N-m2/kg?)(1.99x10% kg)
= 5.20%10% s = 6.02x10° days

13. Use Newton's thought experiment on the motion of satellites to solve the following,

& Calculate the speed that a satellite shot from a cannon must have to orbit
Earth 150 km above its surface.

vu (O /(557X10'11Nnﬂlk92)(5,97x10um
Voo (638x105m+ 1.5x105 m)

=T78x10° m's

b. How long, in seconds and minutes, would it take for the satellite to complete
one orbit and return to the cannon?

A 2‘/ (6.38x10° m + 1.5105 mp®
\ Gmg (6.67%10-1 N-m2Kg?)(5.97x10% kg)

=53x10% s = 88 min

T=2r

g= (1.785%103 m)2

16. Gravitational Fleld The mass of the Moon is 7.3x 1022 kg and its radius is
1785 km. What is the strength of the gravitational field on the surface of the Moon?

_ (6.67x10" 1 N-m?kg?)(7.3x102 kg)

= 1.5 N/kg, about one-sixth that on Earth
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65. Tom has a mass of 70.0 kg and Sally has a
mass of 50.0 kg. Tom and Sally are standing
20.0 m apart on the dance floor. Sally looks
up and sees Tom. She feels an attraction. If
the attraction is gravitational, find its size.
Assume that both Tom and Sally can be
replaced by spherical masses.

F=G™ips

= (6.67x10~ 1" N-m%kg?)
(70.0 kg)(50.0 kg)
(20.0 m)2
= 584x10"10N

56. Two balls have their centers 2.0 m apart, as
shown in Figure 7-23. One ball has a mass
of 8.0 kg. The other has a mass of 6.0 kg
What is the gravitational force between them?

@ —9

8.0kg

F=G™ig2

= (6.67x10~ 1" N-m?/kg?)

(8.0 kg)(6.0 kg)
(2.0 m)2

=8.0x10"10N

Level 1
71, Satellite A geosynchronous satellite is one that appears to remain over one spot

on Farth, as shown in Figare 7.24, Assume that a geosynchronous satellite has
an orbital radius of 4.23X 107 m.

o
“aw”

@ Piyure 7-24 (Not {0 5coke)
8 Calculate its speed in orbit.

42310 m

= 3.07X10° s or 3.07 ks
b Calculate its period.

Y } i
T\ g
(23x1¢ mp®

'2'\1 BT NI kg
= 2 V190X10 82

=8,66x104s 0r 241 h

. J (66710~ araghis 9mx10% ko)

72, Asterold The asteroid Ceres has a mass of 71028 kg and a radius of 500 km.

& Whatis g on the surface of Ceres!
p=5

o (667x10~Y Nmingixa0® ug)
(500x40* m)?

= 0.2 mis?
b. How much would 2 90-kg astronaut weigh on Ceres?
Fo= mg =(90 kg)id.2 misy=20N
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Energy, Work, and

:"i'(jk/ﬂSimple Machines
page 265

15. Work Murimi pushes a 20-kg mass 10 m
across a floor with a horizontal force of
80 N. Calculate the amount of work done
by Murimi.
W = Fd = (80 N)(10 m) = 8x102J
The mass is not important to this
problem.

16. Work A mover loads a 185-kg refrigerator
into a moving van by pushing it up a
10.0-m, friction-free ramp at an angle of
inclination of 11.0°. How much work is
done by the mover?

y = (10.0 m)(sin 11.0°)
=191m

W= Fd = mgd sin
= (185 kg)(9.80 m/s2)(10.0 m)(sin 11.0°)
=3.46x103J

18. Power An elevator lifts a total mass of
1.1x103 kg a distance of 40.0 m in 12.5 s.
How much power does the elevator generate:

_ (1.1%103 kg)(9.80 m/s2)(40.0 m)
o 125s

= 3.4%x104W

19. Work A 0.180-kg ball falls 2.5 m. How
much work does the force of gravity do on
the ball?

w= ng = mgd

= (0.180 kg)(9.80 m/s?)(2.5 m)
=44)

20. Mass A forklift raises a box 1.2 m and
does 7.0 k] of work on it. What is the mass
of the box?

W= Fd = mgd
w 7.0x103

SO M =34 = (9.80 mis?)(1.2 m)

= 6.0x102 kg

Level 1

52. The third floor of a house is 8 m above street
level. How much work is needed to move a
150-kg refrigerator to the third floor?

W = Fd = mgd
= (150 kg)(9.80 mlsz)(s m)
=1x104J

53. Haloke does 176 ] of work lifting himself
0.300 m. What is Haloke’s mass?

W = Fd = mgd,; therefore,

s 176 J
gd ~  (9.80 m/s?)(0.300 m)
= 59.9 kg

54. Football After scoring a touchdown, an
84.0-kg wide receiver celebrates by leaping
1.20 m off the ground. How much work
was done by the wide receiver in the
celebration?

W = Fd = mgd
= (84.0 kg)(9.80 m/s2)(1.20 m)
=988 J

59. A force of 300.0 N is used to push a
145-kg mass 30.0 m horizontally in 3.00 s.

a. Calculate the work done on the mass.
W = Fd = (300.0 N)(30.0 m)
=9.00x103J
=9.00 kJ
b. Calculate the power developed.

p—W_ 9.00x10%J
t 3.00s

=3.00x103W
= 3.00 kW
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66. Sled Diego pulls a 4.5-kg sled across level 63. Lawn Tractor A 120-kg lawn tractor,
snow with a force of 225 N on a rope that shown in Figure 10-17, goes up a 21°
is 35.0° above the horizontal, as shown in incline that is 12.0 m long in 2.5 s.
Figure 10-18. If the sled moves a distance :):alcl:ﬂate the power that is developed
of 65.3 m, how much work does Diego do? I S SRR
1200¥%2
3 ' \
2
4.5 35.0°
m Figure 10-17
m Figure 10-18 - W _ Fdsine _ mgd sin 6
W= Fd cos 0 i : -
- (225 N)(65.3 m)(cos 35.00) " (120 kg)(9.80 mlzsﬁ)sﬁz.o m)(sin 21°)
=1.20x10%J =2.0X103W = 2.0 kW
78. The graph in Figure 10-22 shows the force

70. Maricruz slides a 60.0-kg crate up an
inclined ramp that is 2.0-m long and
attached to a platform 1.0 m above floor
level, as shown in Figure 10-19. A 400.0-N
force, parallel to the ramp, is needed to
slide the crate up the ramp at a constant

speed.

m Figure 10-19

a. How much work does Maricruz do in
sliding the crate up the ramp?

W= Fd = (400.0 N)(20 m) = 8.0x102J
b. How much work would be done if

Maricruz simply lifted the crate straight
up from the floor to the platform?

W= Fd = mgd
= (60.0 kg)(9.80 m/s2)(1.0 m)
=59%102J

and displacement of an object being
pulled.

40.0 /

Force (N)

20.0

0.0 2.0 4.0 6.0

Displacement (m)

m Figure 10-22

a. Calculate the work done to pull the
object 7.0 m.

Find the area under the curve (see
graph):
0.0 to 2.0 m:

%(20.0 N)(2.0 m) = 2.0x101 J
20mto 3.0 m:

%(30.0 N)(1.0 m) + (20 N(1.0 m) =35 J
3.0mto 7.0 m:

(50.0 N)(4.0 m) = 2.0x102 J

Total work:

2.0x107J + 35J + 2.0x102J

=2.6x102 )

b. Calculate the power that would be
developed if the work was done in 2.0 s.
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82. A force of 1.4 N is exerted through a

- A'pulley e il 10 Nt distance of 40.0 cm on a rope in a pulley
distance of 0.975 m. Paul pulls the rope a syaten (o Bt @ 0.50-kg mass 10.0 cm.
distance of 3.90 m, exerting a force of 375 N. Calculate the following
a. What is the ideal mechanical advantage i Thenaa

of the system?
F.
e _ 390m MA == g
- e : . e e
- d,  0.975m o .
_ (0.50 kg)(9.80 m/s©)
b. What is the mechanical advantage? 14N
F, =3.5
_Fr _1345N _
MA = F. 375N 3.59 b. the IMA
: . d,
c. How efficient is the system? -t M0CH
Ow ellicient Is the syste IMA 4, = 10.0cem 4.00
efficiency = m X 100 c. the efficiency
_ 3.59 =i
=200 X 100 efficiency = !MA X 100
- 89.80/0 W X 100 = 88%

83. A student exerts a force of 250 N on a lever, | | Chapter 10 continued
through a distance of 1.6 m, as he lifts a eF,d, eF.d,
150-kg crate. If the efficiency of the lever is so, d = 100F, ~ 100mg
90.0 percent, how far is the crate lifted? (90.0)(250 N)(1.6 m)

F ~ (100)(150 kg)(9.80 m/s?)
F
= = — =024 m
e=90= IMA X100 = n X 100
d, d,
=—"' %100 Level 2
Fede 84. What work is required to lift a 215-kg mass

a distance of 5.65 m, using a machine that
is 72.5 percent efficient?

= 2 x 100
= Wi-x
= %

w;

X 100

_ mgd,

W, X 100

W, = "'

X 100

(215 kg)(9.80 m/s?)(5.65 m)(100)
= 72.5

=1.64%x104J
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AR Momentum and Its

Monservation

9.1 Impulse and Momentum
pages 229-2335

page 233
1. A compact car, with mass 725 kg, is moving
at 115 km/h toward the east. Sketch the
moving car.

a. Find the magnitude and direction of its
momentum. Draw an arrow on your
sketch showing the momentum.

» E

p=mv
= (725 kg)(115 km/h)
1000mY 1h
( 1km Xasoo s)
= 2.32x104 kg-m/s eastward

b. A second car, with a mass of 2175 kg,
has the same momentum. What is its

velocity?
v=2F
m
(2.32x10% kg-mis) 2502 500
= 2175 kg
= 38.4 km/h eastward

9. Impulse and Momentum A 0.174-kg soft-
ball is pitched horizontally at 26.0 m/s. The
ball moves in the opposite direction at
38.0 m/s after it is hit by the bat.

a. Draw arrows showing the ball’s momen-
tum before and after the bat hits it.

Before After
[ ]
‘ ﬁ
\ ,' v Vi \ /l
S - S -

— +Xx

b. What is the change in momentum of
the ball?

Ap = m(vg — v;)
= (0.174 kg)
(38.0 m/s — (—26.0 m/s))

= 11.1 kg-m/s
c. What is the impulse delivered by the bat?
FAt= p; — p;

= 11.1 kg-m/s
= 11.1 N-s

d. If the bat and softball are in contact for
0.80 ms, what is the average force that
the bat exerts on the ball?

m(vs — v;)

e At

— (0.174 kg)(38.0 m/s — (—26.0 m/s))

1s
(0.80 '“s)(moo ms)
= 1.4%104 N

56. Golf Rocio strikes a 0.058-kg golf ball with
a force of 272 N and gives it a velocity of
62.0 m/s. How long was Rocio's club in
contact with the ball?

A= MAV _ (0.058 kg)(62.0 mis)
F 272N

=0.013s

66. A 0.150-kg ball, moving in the positive direction
at 12 m/s, is acted on by the impulse shown in
the graph in Figure 9-16. What is the ball’s

speed at 4.0 s?

FAt = mAv .. 2

Area of graph = mAv %

12,0 N)(2.0 5) = m(v, - v) 2 Lees
2 f i -2

2.0 N-s = (0.150 kg)(vf =12 mis) Time (5}

m Flgure 9-16

_ 2.0 kg-mis
Vi = 0150 kg + 12 m/s

=25mis
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23. A 1383-kg car moving south at 11.2 m/s is struck by a 1732-kg car moving east at
31.3 m/s. The cars are stuck together. How fast and in what direction do they

move immediately after the collision?

68. Hockey A hockey puck has a mass of 0.115 kg and strikes
the pole of the net at 37 m/s. It bounces off in the opposite
direction at 25 m/s, as shown in Figure 9-17.

a. What is the impulse on the puck?
FAt=m(v; - v

= (0.115 kg)(~25 m/s - 37 m/s)
= —71 kg‘m’s

a Figure 9-17

Before:
Jpi.x = p1.x x p2.x
=0 + m2V2i
Piy= p1.y+ P2y
= m-‘V-“ + 0
Ps = P;
- \/91. T y2
= V(myv,)2 + (myv,;)?
e Ps
vf - my -+ my
_ Vimyvy)? + (myvy;)?
5 my + m,

V((1732 kg)(31.3 m/s))? + ((1383 kg)(—11.2 m/s))?

1383 kg + 1782 kg

=181 m/s

6 = tan_1(fi_.[) et tan_1(M) = tan—1 (1383 kg)(—11.2 m!s)) = 15.9°

i, x maVvy;

south of east

(1732 kg)(31.3 m/s)

57. A 0.145-kg baseball is pitched at 42 m/s.
The batter hits it horizontally to the pitcher
at 58 m/s.

a. Find the change in momentum of the
ball.

Take the direction of the pitch to be
positive.

Ap = mvg; — mv; = m(v; — V)
= (0.145 kg)(—58 m/s — (+42 m/s))
= —14 kg-m/s
b. If the ball and bat are in contact for

4.6x10~* s, what is the average force
during contact?

FAt= Ap
_ Ap
P
— m(vg — vj)
At
_ (0.145 kg)(—58 m/s — (+42 m/s))

4.6X10-4s
= —3.2%X104N

58. Bowling A force of 186 N acts on a 7.3-kg
bowling ball for 0.40 s. What is the bowling
ball’s change in momentum? What is its
change in velocity?

Ap = FAt
= (186 N)(0.40 s)
=T74 N-s
= 74 kg-m/s

Av= 3P _ (186 N)(0.40 5)
m 7.3 kg

1.0x10" m/s

|~
"
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75. Two lab carts are pushed together with a

spring mechanism compressed between
them. Upon release, the 5.0-kg cart repels
one way with a velocity of 0.12 m/s, while
the 2.0-kg cart goes in the opposite direc-
tion. What is the velocity of the 2.0-kg cart?

80.

A 2575-kg van runs into the back of an
825-lg compact car at rest. They move off
together at 8.5 m/s. Assuming that the fric-
tion with the road is negligible, calculate
the mitial speed of the van.

Pci + Ppi = Per + Ppy

myv; = —myvg mcvei = Ime + mplvy
=21% _ Mg+ mp
Vg —m, SCQ, Vo = e
— (5.0 kg)(0.12 m/s) v. — (2575 kg + 825 kg){8.5 mis)
—(2.0 kg) i 2575 kg
= —0.30 m/s = Timis
82. A 0.200-kg plastic ball moves with a velocity of 0.30 m/s. It collides with a
second plastic ball of mass 0.100 kg, which is moving along the same line at a
speed of 0.10 m/s. After the collision, both balls continue moving in the same,
original direction. The speed of the 0.100-kg ball is 0.26 m/s. What is the new
velocity of the 0.200-kg ball?
meve; + MgVp; = MeVer + movpg | = (0:200 kg)(0.30 mis) + (o.1oookgggo:o mis) — (0.100 Kg)(0.26 mis)
. g
MmeVei + MV — MoV, 1 - A
80, Vgf = —d ,?,CD' -0t = 0.22 m/s in the original direction
83. A constant torce of 6.00 N acts on a 3.00-kg object tor 10.0 s. What are the
changes in the object’s momentum and velocity?
The change in momentum is
Ap = FAt
= (6.00 N)(10.0 s)
= 60.0 N-s = 60.0 kg-m/s
The change in velocity is found from the impulse.
FAT = mAv
_ FAt
e Rty — 3
_ (6.00 N)(10.0 s)
3.00 kg
= 20.0 m/s
84,

an external, constant force.

The velocity of a 625-kg car is changed from 10.0 m/s to 44.0 m/s in 68.0 s by

a. What is the resulting change in momentum of the car?

Ap = mAv = m(vg — v;)

= (625 kg)(44.0 m/s — 10.0 m/s)

= 2.12x10% kg-m/s

b. What is the magnitude of the force?

FAT = mAv

mAv

so, F = e

m(vg — v;)
At

= (625 kg)(44.0 m/s — 10.0 m/s)

68.0 s
=313 N
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CHAPTER

,_8_/—\Rotational Motion

73.

74.

Level 1
72.

A wheel is rotated so that a point on the
edge moves through 1.50 m. The radius
of the wheel is 2.50 m, as shown in
Figure 8-21. Through what angle (in radi-
ans) is the wheel rotated?

1.50 m

m Figure 8-21

d=ré
—4a
sof = -
— 1.50m
250 m

600 rad

The outer edge of a truck tire that has a radius

of 45 cm has a velocity of 23 m/s. What is the
angular velocity of the tire in rad/s?
V = rlrw,

.
@), A —
r

_ 23 mis _
- i 51 rad/s

A steering wheel is rotated through 128°, as
shown in Figure 8-22. Its radius is 22 cm.
How far would a point on the steering
wheel’s edge move?

m Figure 8-22

d=ré

== oyf 2wrad \ _
= (0.22 m)(128°)( 2712 ) =0.49m

75. Propeller A propeller spins at 1880 rev/min.
a. What is its angular velocity in rad/s?

w= (1 880 Iov x e v \f e )

= 197 rad/s

b. What is the angular displacement of the
propeller in 2.50 s?

0= wt
= (197 rad/s)(2.50 s)
= 492 rad

76. The propeller in the previous problem
slows from 475 rev/min to 187 rev/min in
4.00 s. What is its angular acceleration?

Aw
At
(0" — wl
At
_ (187 revimin — 475 revlmin)( 27r rad )

4.00s rev
(1 min)
60 s

= —7.54 rad/s?

==

77. An automobile wheel with a 9.00 cm
radius, as shown in Figure 8-23, rotates at
2.50 rad/s. How fast does a point 7.00 cm
from the center travel?

m Figure 8-23

V=TIlw
= (7.00 cm)(2.50 rad/s)
= 17.5cm/s




14 AL HOSON SEC. SCJOOL PHYSICS REVISION SHEET FOR GRADE 10 ADVANCED TERM2 &3
81. Wrench A bolt is to be tightened with a Level 2
torque of 8.0 N-m. If you have a wrench 84. A bicycle wheel with a radius of 38 cm is
that is 0.35 m long, what is the least given an angular acceleration of 2.67 rad/s?
amount of force you must exert? by applying a force of 0.35 N on the edge
= Frsiné of the wheel. What is the wheel’s moment
N
soF= T of inertia?
rsiné _T
For the least possible force, the angle is /
90.0°, then .
F= 8.0 N'm .
(0.35 m)(sin 90.0°) — Frsiné
=23N "
_ (0.35 N)(0.38 m)(sin 90.0°)
82. What is the torque on a bolt produced by a 2.67 rad/s?
15-N force exerted perpendicular to a = 0.050 kg-m?
:lrth :_];t‘;s DO AR S B4. Newton's Second Law for Rotational
s Motion A rope is wrapped around a pulley
and pulled with a force of 13.0 N. The pul-
ley’s radius is 0.150 m. The pulley’s rota-
tional speed goes from 0.0 to 14.0 rev/min
in 4.50 s. What is the moment of inertia of
the pulley?
M
’_ «w
i
T Aw
At
— _FrAt
wf = wj
m Figure 8-24
- (13.0 N)(0.150 m)(4.50 s)
r=Frsiné (140 Tev _ oo Tev 2= rad mm)
= (15 N)(0.25 m)(sin 90.0°) min min/\ rev
= 3.8 N-m = 5.99 kg-m?2
18. ‘Two baskets of fruit hang from strings going around

pulleys of different diameters, as shown in
Figure 8-6. What is the mass of basket A?

T T
Firy = Forp
magrq = magr,

moara
rq
(0.23 kg)(1.1 cm)
4.5 cm

= 0.056 kg

mq =
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‘mﬁm :\Energy and Its Conservation

11.1 The Many Forms of Energy
pages 307-308
Level 1

54. A 1600-kg car travels at a speed of 12.5 m/s.
What is its kinetic energy?

KE = 3 mv2 = 7.(1600 kg)(12.5 mis)?
=1.3x10%J

55. A racing car has a mass of 1525 kg. What is
its kinetic energy if it has a speed of

108 km/h?
g, TR

KE = amv
_1 (108 km/h)(1000 m/km)\2
= 7(1525kg 3600 s/h )
= 6.86Xx10%J

56. Shawn and his bike have a combined mass
of 45.0 kg. Shawn rides his bike 1.80 km in
10.0 min at a constant velocity. What is
Shawn's kinetic energy?

I T

KE = gmve = 2’"(:)
1 (1.80 km)(1000 m/km) \2
= 2 (459X "(30.0 min)(60 s/min) )
= 203 J

57. Tony has a mass of 45 kg and is moving
with a speed of 10.0 m/s.

a. Find Tony's kinetic energy.
KE = 3 mv2 = (45 kg)(10.0 m/s)?

=2.3%103J

b. Tony’s speed changes to 5.0 m/s. Now
what is his kinetic energy?

KE = %va = %(45 kg)( 5.0 m/s)2
= 5.6x102 J

PHYSICS REVISION SHEET FOR GRADE 10 ADVANCED

TERM2 & 3

61.

62.

63.

A 15.0-kg cart is moving with a velocity of
7.50 m/s down a level hallway. A constant
force of 10.0 N acts on the cart, and its
velocity becomes 3.20 m/s.

a. What is the change in kinetic energy of
the cart?

AKE = KE; — KE; = 2 m(v} — v2)

(15.0 kg)((3.20 m/s)2 —

1
2
(7.50 mis)?)
= —345J
b. How much work was done on the cart?
W= AKE = -345J

c. How far did the cart move while the
force acted?

How much potential energy does DeAnna
with a mass of 60.0 kg, gain when she
climbs a gymnasium rope a distance of
3.5m?

PE = mgh
= (60.0 kg)(9.80 m/s?)(3.5 m)
=21%x103J

Bowling A 6.4-kg bowling ball is lifted
2.1 m into a storage rack. Calculate the
increase in the ball’s potential energy.

PE = mgh
= (6.4 kg)(9.80 m/s?)(2.1 m)
= 1.3%x102J

64. Mary weighs 505 N. She walks down a

flight of stairs to a level 5.50 m below her
starting point. What is the change in Mary’s
potential energy?

PE = mgAh = FgAh
= (505 N)(—5.50 m)
= —2.78%x103J
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69. T?““'S f“ is “0‘1“"C°m"‘l°“ d‘fm"tﬁ the Slf“’e 65. Weightlifting A weightlifter raises a 180-kg
of a professional tennis player for the racket o .
to exert an average force of 150.0 N on the .bal'bell t? a helght of .l 95 m. What is the
ball. If the ball has a mass of 0.060 kg and is increase in the potential energy of the
in contact with the strings of the racket, as barbell?
shown in Figure 11-18, for 0.030 s, what is _
the kinetic energy of the ball as it leaves the PE = mgh
racket? Assume that the ball starts from rest. = (180 kg)(9.80 m/SZ)“_gs m)
= 3.4x103J
66. A 10.0-kg test rocket is fired vertically from
150.0 N Cape Canaveral. Its fuel gives it a kinetic
energy of 1960 ] by the time the rocket
engine burns all of the fuel. What additional
height will the rocket rise?
m Figure 11-18
Ft = mAv = mv; — mv;and v; = 0 PE = mgh = KE
a KE 1960
_ Ft _ (150.0 N)(3.0x10~2s) = =
SOVi=m T e.ox10-Z2kg h mg ~ (10.0 kg)(9.80 m/s?)
= 7o =200m
KE = %mv2
) s P 67. Antwan raised a 12.0-N physics book from
= 2(6.0x107“ kg)(75 m/s) a table 75 cm above the floor to a shelf
=1.7x102J 2.15 m above the floor. What was the
change in the potential energy of the
70. Pam, wearing a rocket pack, stands on fric-

tionless ice. She has a mass of 45 kg. The
rocket supplies a constant force for 22.0 m,
and Pam acquires a speed of 62.0 m/s.

a. What is the magnitude of the force?

AKE; = %mv,z
= (45 kg)(62.0 m/s)?2

=8.6x104J
b. What is Pam’s final kinetic energy?

Work done on Pam equals her
change in kinetic energy.

W = Fd = AKE = KE; — KE;

_ KE;  gex10y

So,F=—"="220m
=39%10° N

68.

system?

PE = mgAh = F Ah = F (h; — hy)
= (120 N)(2.15 m - 0.75 m)
=17J

A hallway display of energy is constructed
in which several people pull on a rope that
lifts a block 1.00 m. The display indicates
that 1.00 J of work is done. What is the
mass of the block?

W= PE = mgh
. 1.00J
gh  (9.80 m/s%)(1.00 m)
=0.102 kg
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71.

Collision A 2.00x 103-kg car has a speed of
12.0 m/s. The car then hits a tree. The tree
doesn’t move, and the car comes to rest, as
shown in Figure 11-19.

Before
(initial)

m Figure 11-19

a. Find the change in kinetic energy of
the car.

AKE = KE; — KE, = +m(v? — v

1

2

= 7(2.00%10% kg)((0.0 m/s)? —
(12.0 m/s)?)

= —1.44X10%J

b. Find the amount of work done as the
front of the car crashes into the tree.

W = AKE = —1.44x10% J

c. Find the size of the force that pushed in
the front of the car by 50.0 cm.
W= Fd

w

d

_ —1.44X10%J
T 0.500m

—2.88X10°N

soF=

PHYSICS REVISION SHEET FOR GRADE 10 ADVANCED

TERM2 & 3

Level 1

73.

A 98.0-N sack of grain is hoisted to a stor-
age room 50.0 m above the ground floor of
a grain elevator.

a. How much work was done?
W = APE = mgAh = FjAh
= (98.0 N)(50.0 m)
= 4.90x10% J

b. What is the increase in potential energy
of the sack of grain at this height?

APE = W = 4.90x10% J

c. The rope being used to lift the sack of
grain breaks just as the sack reaches the
storage room. What kinetic energy does

the sack have just before it strikes the
ground floor?

KE = APE = 490%103 J

82.

Slide lLorena’s mass is 28 kg. She climbs the
4.8-m ladder of a slide and reaches a velocity
of 3.2 m/s at the bottom of the slide. How
much work was done by friction on Lorena?

The work done by friction on Lorena
equals the change in her mechanical
energy.

W = APE + AKE
= mg(h; — h) + 2 m(vZ — v?)
= (28 kg)(9.80 m/s2)(0.0 m — 4.8 m) +
-;—(28 kg)((3.2 nvs)2 — (0.0 nvs)?)

= —1.2%103J

39.

40.

You throw a clay ball at a hockey puck on
ice. The smashed clay ball and the hockey
puck stick together and move slowly. (11.2)
a. Is momentum conserved in the collision?
Explain.
The total momentum of the ball and
the puck together is conserved in
the collision because there are no
unbalanced forces on this system.
b. Is kinetic energy conserved? Explain.
The total kinetic energy is not
conserved. Part of it is lost in the
smashing of the clay ball and the
adhesion of the ball to the puck.

Draw energy bar graphs for the following

processes. (11.2)

a. An ice cube, initially at rest, slides down
a frictionless slope.

PE, KE, PE; KE;

b. An ice cube, initially moving, slides up a
frictionless slope and instantaneously
comes to rest.

PE, KE, PE; KE;¢
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“i“im 2. Find the Celsius and Kelvin temperatures
J_AThermal Energy| | = for the following
a. room temperature
page 317 , , Room temperature is about 72°F,
1. Convert the following Kelvin temperatures 22°C
to Celsius temperatures. )
a 115K Tg=Tc+273=22+273=295K
Te=Ty—273 =115 — 273 = b. a typlc'al refngerator )
—158°C A refrigerator is kept at about 4°C.
b. 172K Ty=Tc+2713=4+273=277TK
Tc =Ty — 273 =172 - 273 = —101°C c. a hot summer day m.North Carolina
A hot summer day is about 95°F,
page 319 35°C.
3. When you turn on the hot water to wash Tk=Tc+273=35+273=308K
dishes, the water pipes have to heat up.
How much heat is absorbed by a copper :
= , 28. Heat of Vaporization How much heat is
water pipe with a mass of 2.3 kg when its soded to:ch ¢ 5
temperature is raised from 20.0°C to needed to change 50.0 g of water at 80.0°C
80.0°C? to steam at 110.0°C?
Q = mCAT Q=mC, e AT + mH, + mMCqo, AT
= (2.3 kg)(385 J/kg-K) = (0.500 kg)(4180 J/kg-°C)(100.0°C -
(80.0°C — 20.0°C) y
= 5.3%10% J 80.0°C) + (0.500 kg)
6
4. The cooling system of a car engine contains (E2DXIE NG o finbod )
20.0 L of water (1 L of water has a mass of (2020 J/kg-°C)(110.0°C — 100.0°C)
1 kg). 5
a. What is the change in the temperature =1.18x10°J
of the water if the engine operates until
836.0 ki of heat is added?
Q = mCAT
A O (8.36X105 J)
= mC T (20.0 kg)(4180 J/kg-K)
=10.0K
6. A 2.00x102-g sample of water at 80.0°C is mixed with 2.00x< 102 g of water at

10.0°C. Assume that there is no heat loss to the surroundings. What is the final
temperature of the mixture?

Since mpy = mg and Cp = Cg,
there is cancellation in this particular case so that

Tai + T@ __ 80.0°C + 10.0°C

2 > = 45.0°C

Tf ==
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page 325
How much heat is absorbed by 1.00x102 g of ice at —20.0°C to become water at

19.

20.

21.

0.0°C?
Q = mCAT + mHg

= (0.100 kg)(2060 J/kg-°C)(20.0°C) + (0.100 kg)(3.34<105 J/kg)

= 3.75%104 )

A 2.00x102-g sample of water at 60.0°C is heated to steam at 140.0°C. How

much heat is absorbed?

Q=mC, e, AT + MH, + MCyqo AT

= (0.200 kg)(4180 J/kg-°C)(100.0°C — 60.0°C) + (0.200 kg)(2.26 <106 J/kg) +
(0.200 kg)(2020 J/kg-°C)(140.0°C — 100.0°C)

= 502 kJ

How much heat is needed to change 3.00x 102 g of ice at —30.0°C to steam at

130.0°C?
Q = mC; AT + mH; + mC

water*”

AT+ mH, + mC

AT

steam

= (0.300 kg)(2060 J/kg-°C)(0.0°C — (—30.0°C)) + (0.300 kg)
(3.34%10% J/kg) + (0.300 kg)(4180 J/kg-°C)(100.0°C — 0.0°C) +
(0.300 kg)(2.26x10° J/kg) + (0.300 kg)(2020 J/kg-°C)(130.0°C — 100.0°C)

= 9.40x102 kJ

32.

Mechanical Energy and Thermal Energy
Water flows over a fall that is 125.0 m high,
as shown in Figure 12-17. If the potential
energy of the water is all converted to ther-
mal energy, calculate the temperature differ-
ence between the water at the top and the
bottom of the fall.

1250 m

.‘\

m Figure 12-17

PEgravity = Qabsorbed by water

mgh = mCAT
= gon
AT—?

_ (9.80 m/s?)(125.0 m)
- 4180 J/kg-°C

= 0.293°C rise in temperature at the
bottom

29. Heat of Vaporization The specific heat

of mercury is 140 J/kg-°C. Its heat of vapor-
ization is 3.06x10° J/kg. How much energy
is needed to heat 1.0 kg of mercury metal
from 10.0°C to its boiling point and
vaporize it completely? The boiling point
of mercury is 357°C.

Q= mCy AT + mH,
= (1.0 kg)(140 J/kg-°C)
(357°C — 10.0°C) +
(1.0 kg)(3.06x105 J/kg)
= 3.5X10° J

How much heat is needed to raise the
temperature of 50.0 g of water from
4.5°C to 83.0°C?

Q = mCAT
= (0.0500 kg)(4180 J/kg-°C)
(83.0°C — 4.5°C)
= 1.64X104J

I52.
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page 328

22. A gas balloon absorbs 75 J of heat. The bal-
loon expands but stays at the same temper-
ature. How much work did the balloon do
in expanding?
AU=Q-W
Since the balloon did not change
temperature, AU = 0.
Therefore, Q = W.

Thus, the balloon did 75 J of work in
expanding.

23. Adrill bores a small hole in a 0.40-kg block
of aluminum and heats the aluminum by
5.0°C. How much work did the drill do in
boring the hole?

AU = Q - Wyock: Since Wy = —Whiock
and assume no heat added to drill:
=0+ Wy = mCAT

= (0.40 kg)(897 J/kg-°C)(5.0°C)
=1.8x103J

PHYSICS REVISION SHEET FOR GRADE 10 ADVANCED
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71.

A block of copper at 100.0°C comes in con-
tact with a block of aluminum at 20.0°C, as
shown in Figure 12-21. The final tempera-
ture of the blocks is 60.0°C. What are the
relative masses of the blocks?

20.0°C

Copper Aluminum

Aluminum

Copper

The heat lost from the copper equals
the heat gained by the aluminum. The
AT for the copper is —40.0°C and the
aluminum heats by +40.0°C.

therefore,
mcoppefccopper T aluninumcalmninum
m C ;
and copper _ aluminum
M aluminum Ccopper
_ 897 Jkg-K
T 385 J/kg-K 2.3

of tungsten.
or mTCTATT = —mwchrw

55. A 1.00%102-g mass of tungsten at 100.0°C is placed in 2.00x 102 g of water
at 20.0°C. The mixture reaches equilibrium at 21.6°C. Calculate the specific heat

& —myCwATw _ —(0.200 kg)(4180 J/kg-K)(21.6°C — 20.0°C)
T mpATy (0.100 kg)(21.6°C — 100.0°C)
=171 J/kg-K

Q=mH,

m ~ 0.0400 kg

H, =9 = 398704 _ 3 47x105 J/kg

61. Years ago, a block of ice with a mass of about 20.0 kg was used daily in a home
icebox. The temperature of the ice was 0.0°C when it was delivered. As it melted,
how much heat did the block of ice absorb?

Q = mH; = (20.0 kg)(3.34x105 J/kg) = 6.68x106 J

62. A 40.0-g sample of chloroform is condensed from a vapor at 61.6°C to a liquid at
61.6°C. It liberates 9870 ] of heat. What is the heat of vaporization of chloroform?
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35. Complete the following concept map using
the following terms: heat, work, internal energy.

First law of
thermodynamics /

= external
Py ) ' forces /.

29. Complete the concept map using the fol-
lowing terms: gravitational potential energy,
elastic potential energy, kinetic energy.

34. Create a concept map using the following
terms: force, displacement, direction of motion,

work, change in kinetic energy.
Direction
of motion

Work
Change in
kinetic energy

47. Complete the following concept map using
the following terms: angular acceleration,
radius, tangential acceleration, centripetal
acceleration.

Centripetal
acceleration
2

Produces a ange in

Product is the

uniform circular motion.

constant
acceleration

vertical part
of projectile
motion

Categories of Motion

part of prajectile

relative-velocity
motion

32. Use the following terms to complete the concept map below: constant speed,
horizontal part of projectile motion, constant acceleration, relative-velocity mofion,

constant
speed
uniform circukar
moction

horizontal

moticon




