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Skill 20 - Inertia, Momentum, lmpulse, Newton's Laws Practice Questio

1. Askateboarder is moving with a constant velocity of 2m/s. What is the net farce acting on the
object? How do you know?

2. Inaweightless environment a force of 5 Newtons is applied horizantally to the right on a rock with a
mass of 1 kg and to a pebble with a mass of 0.1 kg.
a. Which ohject is easier to start moving?

b. Determine the acceleration of the rock while acted upon by the 5N force?

¢. Determine the acceleration of the pebble while acted upon by the 5 N force?

d. Review: Determine the speed of each if the 5N force (and acceleration) act on each for 0.5
seconds.
Rock Pebble

e.  What wilt happen to the objects after they are no longer acted upon by the 5 Mewton force?

f.  Which object will be easier to stop moving?

g.  What must happen for the motion to stop?

3. Two rocks are rolling at constant speed: A 2kg rock rolling with a speed of 4m/s and a 4 ke rock
solling with a speed of 2m/s.

a. Compare the momentum of each rock,




k. Compare the inertia of gach rock,

4,  Which has greater momentum
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5. AD.1kg epg moving with a velocity of 5 m/s is brought to a rest.
a} Whatis the change in momentum or impulse experienced by the egg?

b} What is the force if the change in momentum occurs in 0.5 s7

c) What is the force if the change in momenturm occurs in 15?

d} How does the impulse experienced by the egg change between the 0.5s stop and the 1 second
stop?

6. 10 kg object begins from rest and accelerates to a speed of 2.0 meters per secand. Whot is the
initial momentum, the final momentum, the change in momentum and the impulse?




IaY

7. A 15 kg object is moving east at 1.0 meters per second and is subjected to a net force of 10 newions

east for 3 seconds,

a. What is the initial momentum?

b, What is the final momenium?

¢. What is the impulse?

d. What is the acceleration?

2. What is the final velocity of the object?

8. A 2kz object is moving west at 4 m/s and slowed to 0.5 m/s in a time of 1.75 seconds. What is the
net force experienced by the object?

9. If the amount of time it takes to bring an object to rest is halved when all other factors remain the
same, the net force acting on the object will . Show the eguation that

guides your thought process.




10. A 0.2kg baseball moving at 8 m/s east makes contact with a swinging baseball bat for 4 time of 0.2

seconds. The basebal! leaves the bat with a velocity of 10 m/s west,

What is the change in momentum of the baseball?

b. What is the acceleration of the haseball?

C.

What is the net force acting on the haseball?

d. Whatis the impulse acting on the basehall?

14, Afalling pumpkin with a mass of 0.5 kg has a speed of 15 m/s just before it hits the ground. The
pumpkin is brought a rest in (.1 seconds.

a.

What is the acceleration of the pumpkin during the impact?

What is the net force acting on the pumpkin during the impact?

If the time of impact were cut in half, what would happen to the magritude of the impulse?

[f the time of impact were cut in half, what would happen to the magnitude of the net farce
acting on the pumpkin?




Skill 20-Newton's Laws
Inertiz and Momentum

12,

13.

4.

A 15-lalogram cart is at rest on a horizoutat
surface. A S-kilogram box is placed in the cart,
Compared to the mass and inertia of the cart, the
cart-box system has

A) more mass and more inertia

B) more mass and the same mertia
) the same mass and more inertia
1)) less mass and more inettia

Which object has the greatest inertia?

A) 2 0.010-kg bullet traveling at 90, m/s

B) a 30.-kg child traveling at 10. nv/s on her
hike

C) a 490-kg elephant walking with a speed of
{.0m/s

D} a 1500-kg car at rest in a parking lot

Which situation describes an object that has no
unbalanced force acting on it?

A) an apple in free fall

B) a satellite orbiting Earth

C) ahockey puck moving at constant velocity
across ice

D} alaboratory cart moving down a frictionless
30.° incline

15.

1é.

17.

Cart 4 has a mass of 2 kilograms and a speed of
3 meters per second. Cart 7 has a niass of 3
kilograms and a speed of 2 meicrs per second.
Comparcd to the inertia and magoiiude of
momentum of cart 4, cart £ has

A the same inertia and a smaller magnitude of
momentum

B} the same inertia and the same wmagnitde of
momentum

() greater incrtia and a smaller magnitde of
momentuimn

D} greater inertia and the same magnimde of
momentum

Two forees, 1 and F2, are applied o a block on
a frictionless, horizontal surface as chown below.,

F =12 N e

1 Fo=2 N
# Block e
FT77777777 7777777777777
Frictiontess surface

It the magnitude of the biock's acceleration ts 2.0
meters per second?, whati is the 1iasa of the
block?

A) 1kg B) 5kg C) 6kg D) 7 kg

Which mass would have the greatest acceleration
if the same unbalanced force was applied to
cach?

Ay ke BY 2kg O 3kp I 4 ke




Hkill 28-Mewton's Laws

18. Base your answer to the following question on the diagram below, which shows & 1.0-newton
metal disk resting on an index card that 1s balanced on top of a glass.

—— Metal disl
I*“*“"'“'i

Index /
card ~Glass

When the index card is quickly pulled away from the glass in a horizontal direction, the disk
falls straight down into the glass. This action is a result of the disk's

A) inertia B} charge C) shape D) temperature

19, A constant unbalanced force is applied to an object for a period of time, Which graph besi
represents the acceleration of the object as a function of elapscd time?

A) B)

Acceisration
Acceleration

Time Time
C) D)

Acoeleration
Acceleration

Time Time




Skill 20-Mewton's Laws

20. A cart is uniformly accelerating from rest. The
net force acting on the cart is

A) decreasing B) zero

C) constant D) increasing

21. A net torce of 25 Newtons 15 applied
horizontally to a 10.-kilogram block resting on a
table. What is the magnitude of the acceleration
of the block?

A) 0.0 m/s?
Cy 0.40 m/s?

B) 0.26 m/s?
D) 2.5 m/s?

22. An unbalanced force is applied to a mass,
producing an acceleration, If the same
untbatanced force is applied Lo a mass onc-half as
large, the resulting acceleration will be

A) the same

B) iwice as great

C) one-half as great
D) four times as great

23. What force 1s needed to give an cleciron an
acceleration of 1.00 x 1019 m/s2?

A) 9.11%x 104N  B) 9.11x 103" N
C) 911 x 102N D) L10x 10BN

24, Two forces are applied to a 2.0-kiogram block
on a frictionless honzontat surface, as shown in
the diagram below.

F,=20N [ F,=

Frictionless Surfa
The acceleration of the block is
A) 5.0 m/s? to the right

B) 5.0 m/s? to the left

) 3.0 m/s? to the right
13} 3.0 m/s? to the left

[
LA

. An object with a mass of 0.5 kilogram starts
from rest and achieves a maximun speed of 20
meters per second in 0.01 second. Whalt average
unbalanced force accelerates this object?

A) 1,000 N B) 10N
C) 0.1 N D) 0.001 N

26. A student pulls a 60.-newton sied with a force
having a magnitude of 20, newions. What 1s
the magnitude of the force that the sled exerts
on the student?

A) 20.N
) 60.N

B) 40. N
DY 80, N




il 20-MNewion's Laws

27.

28.

29,

The diagram below shows a compressed spring
between two carts initially at rest ont a horizontal,
frictionless surface, Cart 4 has a mass ol 2
kilograms and cart B has a mass of 1 kilogram.
A string holds the carts together

HHEEAGE
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The string is cut and the carts move apast.
Compared to the magnitude of the force the
spring exeris on cart 4, the magnifude of the
force the spring exerts on cart B is

A) ihe same

B) half as great

C) twice as great

D) four times as great

A carpenter hits a nail with a hammer. Compared
to the magnitude of the force the hammer exerts
on the natl, the magnitude of the force the nail
exerts on the hammer during contact is

A} less
C) the same

B) greater

Which is a unit of momentum?

A} N-nvs? B) kg-m/s?
C) N-m/s D) kg-m/s

34

32.

33.

4

Earth's mass is approximately 8§ times the mass
of the Moon. If Earth exerts a graviiational force
of magnitude F on the Moon, the magniiude of
the gravitational force of the Moon on Farth is

AYF B E 0 9F myair

. What is the speed of a 1.5 » 103-kilogram car

that has a momentum of 3.0 x 10° kilogram »
meters per second east?

A) 5.0x10m/s B} 2.0 107 m/fs
)y 4.5 %108 m/s Dy 2.4 < 107 m/s

A 5.00-kilogram block slides along a herizontal,
irictionless surface at [0.0 meters per second for
4,00 seconds. The magnitude of the block's
momentum is

A}y 200. kgem/s
C}) 20.0 kgem/s

B) 50.0 kpemi/s
D) 12,5 kpenys

What is the momentum of a {,200-kilogram car
traveling at 15 meters per sccond dus east?

A} 1.8 x 104 kgem/s due casi

B} 1.8 x 104 kgem/s due west

) 80. kgem/s duc east

D) 80. kgem/s due west




Skill 20-Newton's Laws

34.

35.

36.

37.

Which of the following objects has the greatest
momentum?

A) a l-kg object moving at 200 m/sec
B) a 10-kg object moving at 30 m/sec
C) a 20-kg object moving at 20 m/sec
D) a 100-kg object moving at 2 m/sec

I the direction of the momentum of an object is
west, the direction of the velocity of the object is

A) north B) south
C) east D) west
The product of an object's mass and velocity is

equal to

A) force
C) kinetic energy

B) weight
D) momentum

What 1s the momentum of a 30-kilogram cart
moving with a speed of 10 meters per second?
A) 20 kg-m/sec B) 40 kp-m/sec

C) 3 kg-m/sec D) 300 kg-m/sec

38.

39,

40.

41.

A force of 6.0 newtons changes the momentum
of a moving object by 1.5 kilogramemeters per
second. How long did the force act on the mass?
A} 1.0s B) 405

C) 0.25s Dy 0505

Which quantity has both a magniude and a
direction?
A) nertia
C) speed

B) impulse
Dy wme

Which situation will produce the greatest change
of momentum for a 1.0-kilogram cart?

A} accelerating it from rest to 3.0 wi/s

B} accelerating it from 2.0 m/s to 4.0 m/s

C) applying a net forcc of 5.0 N {or 2.0 5

12} applying a net force of 10.0 N tor 0.5 s

A force of 6.0 newtons changes the momenium
of a moving object by 3.6 kilogram>meters per
second. How long did the force act on the mass?
Ay 1.0s B) 205

C) 025 D) 0.50s




Skill 20-MNewton's Laws

42.

43,

44.

In an automobile collision, a 44-kilogram
passenger moving at 15 meters per second is
brought to rest by an air bag during a
0.10-second time interval. What 1s the magnitude
of the average force exerted on the passenger
during this time?

A) 440 N
C) 4400 N

B) 660 N
D) 6600 N

A 2,400-kilogram car is traveling at a speed of
20. meters per second. Compared to the
magnitude of the force required to stop the car in
12 seconds, the magnitude of the force required
to stop the car in 6.0 seconds is

A} halfas great

B) twice as great

C) the same

D) four times as great

A 0.025-kilogram bullet is fired from a rifle by
an unbalanced force of 200 Newtons. If the force
acts on the bullet for 0.1 second, what is the
maximum speed attained by the bullet?

A) >m/s B) 20 m/s
C) 400 m/s D) 300 m/s

45. A net foree of 12 Newtons acting north on an

object for 4.0 seconds will produce an impulse of
A} 48 kg-m/sec north
B} 48 kg-m/sec south

) 3.0 kg-m/sec north
Dy 3.0 kg-m/scc south




Skill Z0-Mewton's Laws

46. Base your answer to the following question on the diagram below which represenis caris A and
B being pushed apart by a spring which exerts an average force of 30. Newtons for a peried of
0.20 second. [Assume friction-less conditions. |

Compared to the total momentum of the carts before the spring is released, the total momenium
of the carts after the spring is relzased is

A) one-half as great B} twice as great

C) the same 13y four times as great

47. Base your answer to the following question on the information and diagram below.

Block A moves with a velocity of 2 meters per second to the right, as shown in the diagram,
and then collides elastically with block £, which is at rest. Block A4 stops moving, and block
B moves to the right after the collision,

A B
2 m. fegc.
10kg. | ——3 |I0kg.

Frictionless Surface
If block A is stopped in 0.1 second, the average force acting on block A is

A) 50N B) 100N ) 200N D} 400 N




Skill 21 — Force Vectors, Resultant, Equilibrant - Practice Questions

48,

49,

h2.

53.

54,

2kg object experiences three concurrent forces.
5N to the right 10N to the left 3N to the right

#4. What is the net force acting on the 2 kg object?

b. What is the magniiude and direction of the acceleration?

Aforce of 20 N acts at an angle of 30 degrees. What are the horizontal and vertical components of
the force?

0. Aforce acts at an angle of 60 degrees. The horizontat compenent of the force is 20N, Wihatis the

magnitude of the applied force {resultant)?

. A 5N force east and 10N force west act concurrently on an object. What is the net force acting on

the object?

A force of 10 N nerth and 3 N west act concurrently on an object, What is the resultant of these
Torces? What is the equilibrant of these forces?

If a pair of dogs on leashes puli on the person they are walking, with a force of 1001 west and 150N
north, what is the equilibrant force reguired to keep the person at rest?

The following diagram (an overhead view) shows 3 forces acting on a block having a mass of 2 kg.

Determine the acceleration {magnitude and direction) of the mass as a result of the 3 {uroas.

48

&

5 20 M vwﬁmmlzg :_Q




Skifl 21-Force Vectors

55. Two forces act concurrently on an object on a horizontal, frictionless surface, as shown in the
diagram below.

10, N _ 6N
N Object S

P P A A A Favaara ~ i - e
Horizontal, frictionless swiace

What additional force, when applied to the object, will establish equilibrium?

A) 16 N toward the right B) 16 N toward the left
C) 4 N toward the right I3} 4 N toward the left
56. Two 20.-newton forces act concurvently on an 58. Which diagram represents o box i cquilibsium?

object. What angle between these forces will
produce a resultant force with the greatest

magniftude?
A) O° B) 45°
C) 90.° D) 180.°

57. The diagram below represents a 5.0-newfon
force and a 12-newton force acting on point P.

E fofweemind B dapnen 5 1

50N
ol

P 12N g Hoy e 0B
The resultant of the two forces has a magnitude g
of 2

A) 5.0N B) 7.0 N
) 12N D) 13N




skill 21-Force Vectors

59. The diagram below represents two concurrent
forces.

i

Which vector represents the force that will
produce equilibiium with these two forces?

A)

B) -

D)

60. Which combination of three concurrent forces

acting on a body could not produce equilibrium?

A) IN,3N,5N
€y 3N,4N, 5N

B) 2N, 2N, 2N
D) 4N, 4N, 5N

01. Two 30.-newton forces aci concuriently on an
object. In which diagram would the forces
produce a resultant with a magniiude of 30.
newtons?

A)

30.N .

1

62. Which pair of concurrent forees could produce a

resultant force having a mapniinde of 10,

MNewtons?
AY 10.N. 10. N By 14N 361
Cy 47N 47N Dy 470500




Skill 2i-Force Vectors

63.

64,

The vector diagram below represents two forces,
I and Fz simultancously acting on an object.

J N

Which vector best represents the resultant of the
two forces?

B)

A 3.0-newton force and a 4.0-newton force act
concurrently on a point. In which diagram below
would the orientation of these forces produce the
greatest net force on the point?

A) B)
50 % 30N T_
N S—

40N

C) D) _
S‘SN- 3.0 NJTALO v

ioN "

65. A force vector was resolved into two
perpendicular components, 51 and /2, as shown
in the diagram below.

Fy

e

Fa

¥
Which vector best represents the original foree?

A)

rd

AN
/
/

B)
0)
D)




Skill 21-Force Vectors

66. If twe L0.-newton concuirent forces have a

67.

08,

resultant of zero, than the angle between the
forces must be

A) 0°  B) 45° C) 90° D) 180°

Two concurrent forces act at right angles to each
other. Tf one of the forces is 40 Newtons and the
resultant of the two forces 1s 50 Newtons, the
magnitude of the other force must be

A) 10N B) 26N C) 30N D) 40N

Forces A and B have a resultant 8. Force 4 and
resultant X are shown in the diagram below.

oA

Which vector below best represents force BY

SNEEEN

C) D)
I % A —

69. The vector below represenis the resuliant of two

70.

velocities acting concurreatly on &n object at
point P,

.

P
Which pair of vectors best represenis two
concurrent velocities that combiie o produce
this resultant vector?

A)
P. e
B) P
|
|
¢

C)

P >
3)

A 5.0-newton force could have perpendicular
components of

Ay 1ONand4.0N By 20Nand 3.0M
C)30Nand4 0N D) 50Mand 50N




Skill 21-Ferce Vectors

71.

The diagram below shows a child pulling a
50.-kilogram friend on a sled by applying a
300.-newton force on the sled rope at an angle of
40.° with the horizontal.

The vertical component of the 300 -newton force
15 approximately

A) 510 N
C) 190N

. The diagram below shows a person excrting a

300.-newton force on the handle of a shovel that
makes an angle of 60.° with the horizontal
ground.

P

Ground

The component of the 300.-newton force that
acts perpendicular to the ground is

approximately
A) 150. N B} 260, N
C) 300. N D) 350. N

3.

74.

5. A resultant force of 10, Mewtons

A 100.-newton force acts ou point £, as shown in
the diagram below.
. e

P
D

A
30.°
P, !

Horizontal
The magnitude of the vertical component of this
force is approximately
A) 30.N BY 500N
Cy 71N Dy 87N

As the angle between a force and level ground
decreases from 60° to 30°, the veriieal
component of the force

A} decreases
B) increases
() remains the same

i1 mace up of
two component forces acting at right angles to
each other. If the magnitude of one of the
components 18 6.0 Newtons, the magnitude of
the other component must be

A) 16N B) 80N
C) 6.0N D) 4 N




skili 21-Force Vectors

76, The handle of a lawn roller is held at 45° from

7.

the horizontal, A force, F, of 28.0 Newtons i
applied to the handle as the roller is pushed
across a level lawn, as shown in the diagram
below.

What is the magnitude of the force moving the
roller forward?

A) 700N
C) 19.8N

B) 140N
D) 39.0N

/
e

If the force vector shown in the diagram above is
resolved into two components, these two
components could best be represented by which
diagram below?

A) / B)

€)

e

78.

79.

80.

A constant force 18 exerted on a box as shown in
the diagram.

i

horlzos

As the angle @ decreases to 09, the magnitude of
the horizontal component of the fuice

A) decreases

B) incrcases

) remains the same

Which quantity is scalar?

B) lovee

D) acceleration

AY mass
) momentuin

Which pair of terms are vector quantitiog?

A) force and mass

B) distance and displacement
C) momenturm and acceleration
D) speed and velocity




Skill 22 — ldentifving Forces, Horizontal, Vertical and indined Plane Scenarios - Practice Due

81. A 60 kg persan on £arth feels a force due to the Earth's gravitational field.
al Whatis the magnitude and direction of the force?

b} What do we call the force of the Earth or any gravitational field pulling on an objact?

¢} What is the force of the person on the Earth? (How do we know this force must exisi?)

d) What is the acceleration of the Earth due to the force of the person? Explain wihy e
accelerations are not equal,

82. What is the weight of a Skg dog on Earth? If the object is in equilibrium an a level surface, what is
the normal force acting on the ohject?

83. Arackis thrown straight up into the air. At the highest point of the rock’s path, the magnitude of the
net force acting on the rock is known as . (Actually along the entire projectile path)

84, What is the net force acting on an object that is being pulled by a force of § N at 30%, 10N ar 180°
and 6N at 2707

85. A'mass of 3kg is at rest on a horizontal surface. What is the normal force aciing on the hax?

86. A mass of 3kg is a rest oit a surface inclined at 30 degrees. What is the normal force acting on the
box?




87. Asled with a mass of 40kg is accelerating at 2m/s’ east white being pulled with @ force of 200N
applied at an angle of 30 degreas. What is the frictional force acting on the sled? THIS IS A
HORIZONTAL AXIS PROBLEM NOT AN INCLINED PLANE.

Eguilibrium  YesorNo  so Fpee=

ZF;.; = ZF\;:

88. A cart having a mass of 15 kg, rolling from feft to right on a horizontal surface, is acied un by a 30
Newton friction force. The cart will be brought to rest by the friction force in 5.0 5.

{2) On the diagram below, draw an arrow to identify the direction of each force acting on the cart while it is still
moving, but is being slowed by the friction force. ldentify each force by appropriately labeling the arrow that
represents its vector direction. {draw a free-body diagraim}

(b) Determine the acceleration of the cart as it is brought to rest by friction.

(c} What is the weight of the cari?

(d) What was the initial speed of the cart?




89. A 25 kg cart is being pulled aleng a leve! frictionless surface by a 65 N force at 40 deagracs 1o the

horizontai as shown in the diagram below.
85N

40°

{a} What is the horizontal acceleration of the wagon? Complete the free-body diagram,

(D) Suppose that this cart is now pulled across a muddy field with the same force ai the same angle. The
mud causes a resistive (frictional) force of 15 newlons to act on the cart. Find the naw aoceleration
of the cart.

80. A monkey with a mass of 10kg hangs from a rope.
g, What ts the magnitude of the tension force supporting the monkey?

b, [f the monkey were pulted upward from rest to a speed of 1 m/s in & time of §.5 5. What is
the acceleration of the monkey?

c. During the acceleration phase, what is the magnitude of the tension force supparting the
monkey?

d. The monkey continues to be pulled upward at 1 m/s. What is the magnitude of the tension
force at this point?




Skill 22-Force Scenarios

Horizontal, Vertical and Inclined Plane

91.

92.

93.

94.

On the surface of Earth, a spacecraft has a mass
of 2.00 x 104 kilograms. What is the mass of the
spacecraft at a distance of one Earth radius
above Earth's surface?

A) 5.00x10°kg  B) 2.00 % 104 kg
C) 490 % 104kg D) 1.96 % 105 kg

A person weighing 785 newtons on the suiface
of Earth would weigh 298 newtons on the
surface of Mars, What is the magnitude of the
gravitational field strengtl on the surface of
Mars?

A) 2.63 N/kg
C) 6.09 N/kg

B) 3.72 N/kg
D) 9.81 N/kg

What is the weight of a 2.00-kilogram object on
the surface of Earth?

A) 491 N
C) 9.81 N

B) 2.00 N
D) 19.6 N

What is the acceleration due to gravity at a
location where a 15.0-kilogram mass weighs
45.0 newtons?

A) 675 m/s?
C) 3.00 my/s?

B) 9.81 m/s2
D) 0.333 n/s?

95.

96.

Base your answer to the following auestion on
The graph below represents the relationship
between gravitational force and mass for objects
near the surface of Hartl,

Gravitational
Force

0 Mass
The slope of the graph represents the

A) gravitational field sirengih

B} universal gravitaiional constant
C) momentum of objects

Dy weight of objects

The graph below shows the weight of three
objects on planet X as a function of theiy mass,
Weight vs. Mass

3 ot Planet X
500 T
e 800 i el
z
— 300 N
= .
g >
Z 100 L
0 (
0 25 50. 75
Maas (kg )

The acceleration due to gravity o planet X is

A) 0.17 m/s? B) 6.0 m/s?
C) 9.8 m/s* D) 50, m/s?




Skill 22-Force Scenarios

97. Which graph represents the relationship between

the mass of an object and its distance from the
Earth's surface?

99, Which vector diagram best represents a cart

slowing down as it travels to the right on a
horizontal surface?

A) A)
4 F,
- - i
Distance C) ()
B ;
) N s
&
:E B)
Distance
< F' =
<) j
8 OTO
/"’ Fg
k.
Distonce ) }
D) N F,
= < ,
Distonce 3
D) !:
FN
F F

98. At a certain location, a gravitational force with
a magnitude of 350 newtons acts on a
70.-kilogram astronaut. What is the magnitude
of the gravitational ficld strength at this

location?

A) 0.20 kp/N
C) 9.8 /s?

B) 5.0 N/kg
D) 25 000 Nkg

T




skill 22-Force Scenarios

160 The diagram below shows a 1.0 x 147 -newton
truck at rest on a hill that makes an angle of 8.0°
with the horizontal.

o 107N
bjg, -y
e Y
Hortzontal

What 1s the component of the truck's weight
parallel to the hill?

A) L4 x 103N BY t.OX 104N
Cy 14 104N D) 9.9 x 104N

{01, The diagram below shows a 25 kg block on a
hortzontal frictionless surface. A 100.- newton
force acts on the block at an angle of 30.°
above the horzonial.

Amem—me—d Bk

LIELF 777 E 7 77777777777
Frictionless Surface

What is the magnitude of normal force acting
on the block?

A) 500N B) 195N

C) 86.6. M D) 245N

102.

103.

104.

An 8.0-newton block s acoeleraling down a
frictionless ramp inclined at 157 1o the
horizontal, as shown in the diggram below,

et

Horizontal
What is the magnitude of the ner force causing
the block's acceleration?
A)ON B) 2H N
Cy 77N Dy RON

The diagram below shows o 1.0 < 1¢7-newton
truck at rest on a hill that niakes an angle of
8.0° with the horizontal.

Horizonlal
What 1s the component of the truck's weight
parallel to the hill?
A 14 x 103N By 1.0 104N
C) 14X 104N D) 99 x 104N

The force required to acceleraie o 2. 0-lalogram
mass at 4.0 meters per second’ i

A) 6.ON B) 20

C) 80N D) 16N




Skill 22-Force Scenarios

[05.

106.

A block weighing 10.0 newtons is on a ramp
inclined at 30.0° to the horizontal. A
3.0-newton force of friction, Fy, acts on the
block as it is pultled up the ramp at constant
velocity with force £, which is paraliel to the
ramp, as shown in the diagram below.

e S
. ’\\‘{I ' e
LN W
e W
R o
- "
i e e
‘-/-" J-/
Y kY .—’J 4}”‘
e kN e I
by A
o %3 e

/\‘ﬁ-} o

oz

Maciore nod drawn 1o soals)

What is the magnitude of force F*

A) TO0N B) 8.0N
Cy ION D) 13N
The diagram below shows a 10.0-kilogram

mass held at rest on a frictionless 30.0° incline
by force /.

10.0 kg =

-

e
3000
What is the approximate magnitude of force F7?

A) 981N B) 49.1 N
C) 850N D) 981 N

107. The diagram below represents a biock al rest on

an incline.

Q/]

Which diagram best represents the forces acting
on the block? (Fr= frictional foice, v = normal
force, and Fu = weight.}

A) ¥ PN

Fy
C)
F

A

My
=
Fu
Dy Fn F

a

Fu




Skill 22-Force Scenarios

108. The diagram below shows a sled and rider sliding down a snow-covered hill that malkes an

angle of 30.° with the horizontal,

7

-
/’ 30.°

Horizontat

Which vector best represents the direction of the normal force, Fw, exerted by the hill on the

sled?
A) B)
Horizontal
80>
e
/‘// }"N
o
C) )]
Horizantal

Fu
Pl
5307
Horizontal

Horizontal

109, In the diagram below, a box is at rest on an
inclined plane,

Horizontal

Which vector best represents the direction of
the normal foree acting on the box?

A4 BE OC DD

110. On a small planet, an astronaut uses a vertical
force of 175 newtons to Tift an 87.5-kilogram
boulder at constant velocity o a height of .350
meter above the planet’s swrtace, What is the
magnitude of the gravitational field sirength on
the surface of the planct?

A) 0.500 N/ke B) 2.00 N/kg
C) 9.81 N/kg D) 61.2 Nike




Skill 22-Force Scenarios

111. Four forces act concurrently on a block on a 113, The diagram below shows a horizounial

horizontal surface as shown in the diagram [2-newton force being applied (¢ fwo blocks, 4
below, and B, initially af rest on a hovizontal,
frictionless surface. Block A has a mass of 1.0
80N 4 kilogram and block # has a mass of 2.0
Block kilograms.
120.M 100.N ]
5 F}. g
_ Fe12 i 2.0 kgl
TITIIITTTRATT TSI I 10k
8O.N ¥ TTTTTIT TSI

Frictionless surface

As a result of these forces, the block
_ The magnitude of the accelerntion of block £ 15
A) moves at constani speed to the right
Ny Y )
B) moves at constant speed (o the left A) 6.0 m/s? B) 200/ 8
C) accelerate to the right €) 3.0 m/s? D) 4.0 mi/s?
13) accelerate to the feft

114, A 60-kilogram student jumps down from a
laboratory counter. At the instant he {ands on
accelerating downward. The force that the the floor, his speed 1s 3 meters per second. 1t

i in 0.2 seconds. what is the
student exerts on the floor of the elevator must the student stops in 0.2 sorones, w hat is the
be average force on the student?

A) less than the weight of the student when at A) 1x1072N B} I x 104N
rest C) 9x 102N D) 4N

112. A student 1s standing in an clevator that is

B) greater than the weight of the student
when at rest
C) less than the force of the floor on the

student
D) greater than the force of the floor on the . o . .
) ftndcn‘i {15, If the magnitude of the gravitatienal force of

Harth on the Moon s F, the magnitude of the
gravitational force of the Moon on Earth is
A) smaller than F° B} larger than /7

) equalto F7




Skill 22-Foree Scenarios

116.

117.

[18.

A man weighs 900 Newtons standing on a scale
in a stationary clevator. If some time later the
reading on the scale is 1200 Newtons, the
elevator must be moving with

A) constant acceleration downward
B) constlant speed downward

() constant acceleration upward
D) constant speed upward

A horizontal force is used to pull a 5.0-kilogram
cart at a constant speed of 5.0 meters per
second across the floor, as shown in the
diagram below.

Hortzontal foice |

£ 4

If the force of frictton between the cart and the
floor is 10. Newtons, the magnitude of the
horizontal force along the handle of the cart is

A) SON B) 10.N
C) 25N D) 50. N

An elevator containing a man weighing 800
Newtons 18 rising at a constant speed. The force
exerted by the man on the floor of the clevator
is

A) less than 80 N

B) between 80 and 800 N
C) 800N

D} more than 800 N

119.

The diagram below shows a 5.00-kilogram
biock at rest on a horizontal, {rictionless table.

=7

Which diagram best represenis the force
exerted on the block by the table?

5.00-kg
block

A} 491 N B Block
Blaock 491 kg

C) 5.00 kg oy Block
i _Er]

Block 5.00 N

. A ball having mass m is stivick by # bat having

mass 9 m. Compared to the magnitude of the
force exerted by the bat on the ball, the
magnitude of the force exerted by the ball on
the bat is

A) less
) the same

B) Broaiei

. A table exerts a 2.0-newton {oree un a book

lying on the table. The force exerted by the
bool on the table is

A) 20. N
C) 020N

B) 2.0
D) ON




skill 22-Force Scenarios

122.

123.

124,

A rocket engine thrusts the rocket info space
because

A) the exhaust pushes against the ground

B} the exhaust pushes against the air

C) every action produces an equai and
opposite reaction

D) matter and cnergy are conserved

A 30-kilogram boy cxerts a foree of 100
Newtons on a 50-kilogram object. The force
that the object exerts on the boy is

A) ON B) 100N
C) 980 N D) 1,500 N

A child pulls a wagon at a constant velocity
along a level sidewalk. The child does this by
applying a 22-newton force fo the wagon
handle, which is inclined at 35° to the sidewalk
ag shown below.

et 2
SIS 7T 7

Level sidawalk

What is the magnitude of the force of friction
on the wagon?
A) Il N
C) 18N

B) I3N
D) 22N

125.

A T50-newton person stands in an efevator that
is accelerating downward. The upward force of
the elevator floor on the person must be

A) equalto O N

B) lessthan 750 N

) equalto 750 N

D) greater than 750 N

. A 1.0-kilogram block is placed on each of four

frictionless planes inclined at different angles.
On which mclined plane will the aceeleration of
the block be greatest?

A)

B)

)




Skill 22-Force Scenarios

127. An 800-newton person is standing in an
elevator. If the upward force of the elevator on
the person is 600 Newtons, the person is

A) atrest
B) accelerating upward

C) accelerating downward
D} moving downward at constant speed

128. The diagram below shows a 4.0-kilogram
object accelerating at [0. meters per second? on
a rough horizontal surface.
Acteleration = 10. M/~
Frictional [ T Applied
iorce = Fy M= 4.0 kg force = 50. N
B R Rt R EA A HITEE
(Mot drawn 10 scals)
What is the magnitude of the frictional force £y
acting on the object?
A) 50N B} 10.N
C) 20.N D) 40.N
129, A box is pushed toward the right across a

classroom floor. The force of friction on the
box 15 dirccted toward the

A) left B) right

C) ceciling D) floor

130. The diagram below vepresents o hiock sliding
down an incline.

Which vector best represents the {rictional
torce acting on the block?

A4 BB OC YD

131, A 50.-Newton horizontal force & needed to
keep an object weighing 500, Newfons moving
at a constant velocity of 2.0 meters per second
across a horizontal surface. The magnitude of
the frictional lorce acting o the object is

A) 500. N B) 450. N
C) 50.N D) 6N

132. If a 30-Newton force is veguired o aceclerate a
Z2-kilogram object at 10 meters per second?,
over a level floor, then the sapivtinde of the
frictional force acting on the object is

A) ON B) 10N
C) 20N D) 30N




Skl 22-Force Beenarios

133. Block A is pulled with constant velocity up an
incline as shown 1n the diagram below.

Which arrow best represents the direction of the
force of friction acting on block A7

A) B) -




Skill 23: Coefficient of Friction

134, A 5ke bloclk is on a frictionless slope inclined at 30°. Determine the acceleration of block.

135, A 10kg block slides at a constant velocity down a ramp with an incline of 25 degrees. What is
the frictional force acting on the block?

136, A 3kg block is pulled at constant velocity up a ramp inclined at 30° with a foree of 208, What
is the force of friction acting between the block and the ramp?

137. What is the frictional force on a 5 kg wooden block at rest on a horizontal woaden surface?
138. What is the frictional force on a 2kg copper block sliding on a horizontal steel surface?
1349, What is the frictional force acting on a 2 kg steel block sliding down a steel ramn inclined at

20 degrees?

140. What is the frictional force acting on a 40kg skier on waxed ski's at rest on a snow covered
hill wigh an incline of 40 degrees?




141, For each of the following state whether the relationship between the force of fristion on
object 1vs. 2 as1>2; i=2; 1< briefly state your reason.

a. Object 1: A 2kg steel block at rest on a level steel surface
Object 2: A 2kg steel block in motion on a level steel surface

b. Object1: A3 kg rubber brick at rest on a dry asphalt surface
Object 2: A 3kg rubber brick at rest on a wet asphalt surface

c. Object 1: A 3kg copper block in motion on a steel surface
Object 2: A 2kg copper blocl in motion on a steel surface

d. Object 1 AS5kg wooden block moving on a horizontal wooden surface with a speed of 4 m/s
Object 2: A 5kg wooden block moving on a horizontal wooden surface with a speed of 1 m/s

e. Object 1: A waxed ski at rest on a snow covered inclined surface
Object 2: A waxed ski at rest on a snow covered horizontal surface

To find the coefficient of static friction between two surfaces, determine the minimum angle ai which an
object starts to slide on a ramp. The tangent of that angle is equal to the coefficient of static friction.

£ sin@
po=—t = = {anf

£, F cosd

142. A rubber duck is a rest on a ramp of unknown material. The ramp is then lifted so
that the duck begins to slide when the angle is 34 degrees. What is the coefficient of static
friction?

143. Coetficient of friction is very important to the design of shoes. A shoe dasigned for
pasketball must have a coefficient with the court that is high enough to stop sliding but not
so high as to impede movement. In order to determine the coefficient of static fiction
netween a basketball shoe and the gymnasium floor a student placed a shoe on & ramp
made of a material matching the floor. The shoe began to slide at an angle of S0 degreoe.
What is the coefficient of friction?




Skill 23-Coefficient of Friction

144, An 8.0-newton wooden block slides across a
horizontal wooden floor at constant velocity.
What is the magnitude of the force of kinetic
friction between the block and the floor?

A) 24N B) 34N
C) 8.0N D) 27N

145, The force required to start an object sliding
acioss a uniform horizontal surface is larger
thap the force required to keep the object
sliding at a constant velocity. The magnitudes
of the required forces are different in these
situations because the force of kinetic friction
A) is greater than the force of static friction
B) is less than the force of static friction
C) increases as the speed of the object relative

to the surface increases

D) decreases as the speed of the object
relative to the surface increases

146. When a 12-newton horizontal force is applied
to a box on a horizontal tabletop, the box
rematns at rest. The force of static friction
acting on the box is
Ay ON
B) between O Nand 12 N
C) 12N
D) greater than 12 N

147. A wooden block is at rest on a horizontal steel
surface. If a 10.-Newton forece applied parallel
to the surface is required fo set the block in
motion, how much force is required Lo keep the
block moving at constant velocity?

A)Y leas than 10. N
B) greater than 10. N
C)y 10.N

148. Sand 1s often placed on an oy road because the

sand

A) decreases the coefficient of friction
between the ttres of a car and ihe road

B)Y incireases the coefficient of friction
between the tires of a car and the road

C) decreases the gravitational force on a car

D)) increases the normal force of a car on the
road

[49. The diagram below shows a biock sliding down
a plane inclined at angle & with the horizontal.

=
T

As angle 6 is increased, the coefficient of
kinetic friction between the boitom surface of
the block and the surface of the incline will

A) decrease B) iicrease

C) remain the same




5kill 23-Coefficient of Friction

[50. The diagram below shows a student applying a

157,

10.-newton force to slide a piece of wood at
constant speed across a horizontal surface.
After the wood is cut in half, one piece is

placed on top of the other, as shown.

Befare Miter

i 10.N L | W 0] o
| W 00 D_] ENARND or e A S CNNEN N o
N Ehei —

What 1s the magnitude of the force, &, required
to slide the stacked wood at constant speed
across the surface?

A} 40N
C) 10N

B) 20N
D) 5.0N

A book weighing 20. Newtons slides at
constant velocity down a ramp inclined 30.° to
the horizontal as shown in the diagram below.

30.°
Horizontal
What is the force of friction between the book
and the ramp?

A} 10. N up the ramp
B) 17 N up the ramp
) 10. N down the ramp
D) 17 N down the ramp

152.

153.

The table below lists the coefficients of kinctic
triction for four materials sliding over steel.

Materigl Coeffictent of ]
Frictiog I

Alurnindim 0.Aa7 !
Hrass 1.5 :
Copger A6 E
Sieel .57 |

A 10 ~kilogram block of each of these materials
is pulled horizontally across g sicel floor at
constant velocity, Which block roguures the
smallest applied force (o keep i moving at
constant velocity?

B) brass
i3) sieel

A) aluminum
C) copper

The diagram below shows a grantie block being
slid at constant speed across a horizontal
conerete floor by a force parallel o the floor.

G ranite] e Y

7 TATIFTTET
Concrete floor

Which pair of quantities could be used to

determine the coefficient of (riction for the

granite on the concrete?

A) mass and speed of the block

B) mass and normal force on the block

C) [rictional force and speed of the block

D) frictional force and normal force on the
block




Skl 23-Coetlicient of Friction

154, A 0.50-kifogram puck sliding on a hortzontal
shuffleboard court is slowed to rest by a
frictional force of 1.2 newtons. What 1s the

coefficient of kinetic friction between the puck

and the surface of the shuftleboard court?

A) 0.24 B) 042 C) 0.60 D) 4.1

155. A car’s performance is tested on various
horizontal road surfaces. The brakes are
applied, causing the rubber tires of the car to
shide along the road without rolling, The tires
encounter the greatest force of fiiction to stop

the car on

B} dry asphalt
D) wet asphalt

A) dry concrete
C) wet concrete

156. What is the magnitude of the force needed to

keep a 60.-newton rubber block moving across
level, dry asphalt in a straight line at a constant

speed of 2.0 meters per second?

A) 40.N B) 51N
C) 60. N D) 120 N

157. What is the minimum horizontal force needed

to start a 300, kilogram steel block on a steel
table in motion?

A) 570N
C) 1710N

B) 7.40 N
D) 2220 N

158,

159,

160,

The table below lists the coctiicients of kinetic
friction for four materials shding over stecl.

Material Cocthicient of
Kinetic Friction
aluminum 0.47
brass (.44
copper .36
steel .57

A 10.-kilogram block of each of these materials
is pulled horizontally across g steel floor at
constant velocity, Which block reguires the
smallest applied foree to keep 1t moving at
constant velocity?

B) brass
3} steel

A aluminum
) copper

According 1o your referernce table, Approximate
Coefficents of Friction, what is the minimuim
horizontal force needed to siait a 300, N steel
block on a steel table n motion?

A) 057N B) 074 M
C) 171N D) 222 N

As more force is applied to a sieel box sliding
on a steel surface, the coefficent of kinelic
friction will

A) decrease B) wicrease

C) remain the same




Skili 23-Coefficient of Friction

161. Jim wishes to push a 100. N wood crate across
a wood floor. What is the miimum horizontal
force that would be required to start the crate
moving?

A) 30.N B) 42N
C) 72N D) 100N




Skifl 24, Spring Force
162. A spring is stretched from an equilibrium length of 1.5m to 1.75m. What is the clongation
of the spring?

163. A spring is compressed from an eqguilibrium fength of 0.3m to 0.2m. What is the
elongation of the spring?

164. A spring with a spring constant of 45N/m is stretched 0.2m. What is the force applied to
the spring?

165. A rnass of 3kg is applied verticaily to a spring causing it to stretch 0.25m. What is the
spring constant of the spring?

166. A S5kg weight is attached vertically to a series of springs with increasing spring canstants.
Draw the rough shape of the graph which shows how elongation {“x”) responds to the increase
in spring constant (“k”). Remember the responding variable is the dependent {y-axiz] and the

independent variable telis us the function that is being used (x-axis).

167. The graph below shows the relationship between spring force and change in equitibrivim length of
a twa springs A and B.

B (N} ——
Lo A A. What does the slope of the ling
A represent?
S B. Which spring A or B is more difficult
' to stretch?

Strateh (m) e o]




Skill 24-5primg Force

168.

169.

170.

The diagram above represents a spring hanging
vertically that stretches (.05 meter when an 8.0-
kilogram block 1s attached. The spring-block
system is at rest in the position shown.

_z_{z;f_{,ji@i

"~

Yl ’gf v

b e e

} G.08+m

oY A W

Determine the value of the spring conatant.
[Show all worlk, including equation, substitution
and units (3pts)

An unstretched spring has a length of 10.
centtimeters. When the spring is stretched by a
force of 16 newtons, its length is increased to18
centimeters. What is the spring constant of this
spring?

A) 0.89 Nicm
C) L6 Nem

B) 2.0 N/cm
D) 1.8 N/em

The spring in a scale in the produce department
of a supermarket stretches .025 meter when a
watermelon weighing 1.0 x 107 newlons is
placed on the scale. The spring constant for this
spring 1s

A) 3.2 % 10° N/m
C) 2.5 N/m.

B) 4.0 x 10° N/m
D) 3.1 % 102 M/m

171,

172.

The diagram above represents a upring hanging
vertically that stretches 0.075 meter when a 5.0~
newton block is attached. The spring-block
system is at rest in the position shown.

L L L Ll LA L L L
|

The value of the spring constant is

A) 38 N/m B} 67 N/
C) 130 N/m D) 650 N/

A vertical spring 0,100 meiers long is elongated
to a length of 0.119 meters when =
1.00-kilogram mass is attached 10 the botiom of
the spring. The spring constant of this spring 1s

A} 9.8 N/m B) 82 N/m
C) 98 N/m DY 520 N/




Skill 24-Spring Force

173. The graph below represents the relationship
between the force applied to a spring and spring
elongation for {our different springs.

Force vs. Elongation

rorce

Elongation
Which spring has the greatest spring constant?

MA BB OC DD

174. The graph below shows elongation as a
function of the applied foree for ftwo springs, 4
and B.

Elongation va, Foron

0.30 o -
B|
A"’
—~ 0.20
=
=
2
o
on
[ = —_
(o]
o 010
4
i0 2.0 30 4.0

Force { N}

Compared to the spring constant for spring A,
the spring constant for spring £ is

A) smaller B) larger

C) the same

175, The graph below shows the relaticaship
between the clongation of a spring and the
force applied to the spring causing it fo stretch.

Elongation vs. Applied Fosos
0.60

0.40 /

0.30+-1
0.20
0.10

04
0 10, 200 30
Force (M)

What is the spring constant for this spring?
A) 0.020 N/m BY 2.0 MN/m
C) 25 N/m Dy 50, Mian

Elengation {(m)




Skill 25: Centripets! Motion

176. Determine the centripetal acceleration of a 4kg mass moving at a speed of 3m/s in @ circle with a
radius of 0.5 m.

177. Determine the centripetal force acting on a 3kg mass which is moving at 2m/s around a circle with a
radius of 1 m.

178. Determine the centripetal acceieration of a 5kg mass that completes a rotation around a circle with
a radius of 0.75 m every 2 seconds.

179. Name the type of relationship for each of the following pairs.
a. Ceniripetal force and mass

b. Centripetal acceleration and inass

c. LCentripetal force and radius

¢,  Centripetal acceleration and velocity
e. Centripetal force and velocity

180. It the radius of a circle is doubled and all other factors are held constant, the cantripetal
acceleration will

181. if the speed of an object is a circular path is tripled and all other factors are held constant,
the centripetal acceleration will

182, if the mass of an object traveling in a circular path is doubled and all other factors are held

constant, the centripetal force will,

183, If the radius of a circular path is halved and al! other factors are held constant the foree
required to keep the object on the circutar path will be

184, Sketch the relationship between the variables for the following axes.

o

—R
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H

v s el

¥
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Skill 25-Clirenlar Motion

[85. In an experiment, a 0.028-kilogram rubber

186.

187.

stopper 1s attached to one end of a string. A
student whirls the stopper overhead in a
horizontal circle with a radius of 1.0 mcter. The
stopper completes 1 revolution in 0.5 seconds.

- e
~ ™~
AN
Stopper \\
~ \
| o 4.0 m-——»;
\ ' /
\ /
\ .
\ /
~ e
o - ~ -

(Not drawn to scale)

Determine the speed of the whirling stopper.

A 1.0 x 10%-kilogram car travels at a constant
speed of 20. meters per second around a
horizontal circular track. The diameter of the
track is 1.0 % 10%meters. The magnitude of the
cai's centripetal acceleration is

A) 0.20 m/s” B) 2.0m /s’
C) 8.0m/s’ D) 4.0m/s”

A 0.50-kilogram object moves in a horizontal
circular path with a radius of 0.25 meter at a
constant speed of 4.0 meters per second, What
is the magnitude of the object’s acceleration?

A) 8.0 m/s* B) 16 m/s?
C) 32 m/s? D) 64 m/s?

188. Which graph best represents the relationship

between the magnitude of the ceniripetal
acceleration and the speed of an object moving
i a circle of constant radius?

A)

B)

Ceniripetal
Accalaration

G

&

Cendripetsl
Acoeloration
W

D)

. An object travels in a circudar orbiz, if the speed

of the object is doubled, its centripetal
acceleration will be

A) halved
) quartered

B) doubled
D} quadrupled




skl 25-Clivenlar Motion

160. The diagram below represents a 0.40-kilogram
stone attached to a string. The stone is moving
at a constant speed of 4.0 meters per second in
a horizontal circle having a radius of 0.80

meter,
T
.
mass=0.40 kg
r=0.80 m
v=4.0 m/s
e
\“___‘,,._...-u-“/f

The magnitude of the centripetal acceleration of
the stone 1s
AY 0.0 m/s?
C) 5.0m/s?

B) 2.0 m/s?
D) 20, m/s?

191, What is the centripetal acceleration of a bail
traveling at 6.0 meters per second n a circle

whose radius 1s 9.0 meters?

A) 0.66 m/s? B) 1.5m/s?
C) 15 m/s? D) 4.0 m/s?

192. An unbalanced foree of 40. newtons keeps a
5.0-kilogram object traveling in a circle of

radius 2.0 meters. What is the speed of the

object?
A) 8.0 m/s B) 2.0 m/s
C) 16 nv/s D) 4.0 m/s

193, Base your answer to the following question on
the information and diagram below,

A 4.0-kilogram model atrplane travels in
a horizontal circular paih of radug 12
meters at a constant speed of 5.0 meters per

second.
Woes G500 TR
M - o T
™,
W——F
S
or=1Em
. LP [ ER—-
SAlrplane 4
m=4.0kg i

R S

What is the magnitude of the cenivipetal
acceleration of the anplane?

A) 0.50 m/s? B) 2.0 m/e?
C) 3.0 nys? Dy 12 mis?

194, A 1750-kilogram car travels ai o constant speed
of 15.0 meters per second around z hortzontal,

cireular track with a radius of 45 .0 meters. The
magnitude of the centripetal force acting on the

caris
A) 5.00N B) 543 N
) 8750 N D) 3.94 < 105N




Skill 25-Circular Motion

195. A car rounds a horizental curve of constant

radius at a constant speed. Which diagram best
represents the directions of both the car’s
velocity, v, and acceleration, a?

A) T

196. A car moves with a constant speed in a

clockwise direction around a circular path of
radius r, as represented m the diagram above,

Norh "2

3 - car | East \
Wasi € [ Sl

SOUH e
When the car is in the position shown, its
acceleration is directed toward the

A) north B) west
C) south D) east

197. Base your answer to the fotlowing question on

the information and diagram belcw.

The diagram shows the top view of a 65
-kilogram student at pujm' A onan
amusement park ride. The ride spins the
student in a horizontal cirele of radius 2.5
meters, at a constant speed of 8.0 meters
per second. The floor is lowered and the
student remams againsi the wail without
falling to the floor.

K@

/79{ LStudant

Which vector best represents the direction of the
centripetal aceeleration of the student at point 4.

A) B) /’%?
/

C) / D) \\
4




Skill 25-Clircular Motion

198, Base your answer to the following question on
the information and diagram below.

A 1.00 x 103 -kilogram car is driven clockwise
around a flat circnlar track of radius 25.0
meters. The speed of the car 1s a constant 10,00
meters per second.

What munimum friction force must exist
between the tires and the road to prevent the car
from skidding as it rounds the curve?

Ay 125 % 105N B) 9.80 % 104N
C) 4.00 < 102N D) 4.00x10°N

Base your answers to guestions 19% and 206G on
the diagram below. The diagram shows a student
spinning a 0. 10-kilogram ball at the end of'a
0.50-meter string in a horizontal circle at a
constant speed of 10, meters per second, [Neglect
alr resistance.]

e P
- T
d Stri N
Ball fing )
N
R, - e
. -

[99. If the magnitude of the force appliad (o the
string by the student's hand is increased, the
magnitude of the acceleration of the ball in its
circular path will

A) decrease B) increase

'} remain the same

200. Which is the best description of the force

keeping the ball in the clicular path?

A) perpendicular to the civele and directed
toward the center of the circie

B) perpendicular to the circle and duected
away from the center of the civcle

C) tangent to the circle and divecied in the
same dircction that the ball @ moving

D) tangent to the circle and dirzcted opposite
to the direction that the ball is moving




Skill 25-Clircenlar Motion

201. The diagram below shows an object moving 202. Base your answer to the following question on

counterclockwise around a horizonial, circular
track,

Qe
a
6"/ s,
i 4 \‘v,
& ",
/

/
/
2

\1\

\,
. -.
“\S‘a.
) - /-f‘f‘\k

Horbztwital track
Which dragram represents the direction of both
the object's velocily and the centripetal force
acting on the object when it is in the position
shown?

the diagram below which shows an object with-
a mass of 1.0 kilogram atlached (o a siring (.50
meter long. The object is moving af @ constant
speed of 5.0 meters per second in 4 horizontal
circular path with center at point G,

1.0-kat mass

[ the string 1s cut when the oljeci s af the
position shown, the path the object will travel
from this position will be

A) toward the center of the cirele
B) a curve away from the circlc
) astraight line tangent to the civele




Skill 2G; Universal Gravitation

203, Solve for the strength of the gravitation field “g” for any object on Earth by combining these two eciations for
Force due to gravity. For ma you may use the mass of any object on the Earth. The mass of the Farth (i) and the
radius of the Earth (r) can be found on the reference fable.

, L R
Fo=mg and £, =G ;,2 2
To find F; when the To find Fy when the distance between centers
gravitational field is large; find F; when the object is outside of
strength “g” is known. the uniform gravitational field.
NN
mig = G-
2

204. Determine the force of gravitationai attraction between 2 protons separated by a distance of L.

205, What is the force of gravitational attraction between two asteroids separated »y 3000
meters if they have massas of 4 x 10°%kg and 6 x 10%kg?

_ . L _ ) ,
206. The equation I1g =G reveals a relationship batween F, and the
‘ 2
product of the masses and a relationship between F, and the distance
between the centers of two masses {r}.




207,

209.

What is the effect on the gravitational force if
Both masses are multiplied by 3

The distance between centers is X4

One mass is X2 and the other X3

The distance is divided by 2

The distance is divided by 2 and one mass X3

Two masses are attracted by a force of 20N,
What would the force between them be if both masses were trinled?

What would the force between them be if the distance separating them wers doubled?

An astronaut with a mass of 50 kg is standing on the Earth's surface.

Calculate her weight white on the Earth’s surface.

The astronaut moves to an altitude that is one Earth radius above the surface of the Farth.
Calculate her weight at this altitude.




Skill 26-Universal Gravitation

210. Which diagram best represents the gravitational
forces, Ig, between a satellite, S, and Earth?

A E B

D)

o
s
R
e

211. Gravitational forces differ from electrostatic
forces m that gravitational forces ave

A) attractive, only

B} repulsive, only

) neither attractive nor repulsive
D} both attractive and repulsive

. If the mass of one of two objects is increased,
the force of atiraction between them will
A) decrcase B) increase

C) remain the same

213. The diagram shows two bowlhing balls, 4 and B,
each having a mass of 7.00 kitogyams, placed
2.00 meters apart.

A o
7.00@ [7.00 ag)
R

I; 2 00 i ;

What 1s the magnitude of the gravitational force
exerted by ball 4 on ball 5B?

A) 817X 109N B) 163 = Lo N
C) 817 x10°1ON Dy 1175 1010

214, The centers of two 15.0-kilogram spheres are
separated by 3.00 meters, The magnitude of the
gravitational force between the two spheres is
approximately
A) L11 = 10-10N
C) 1.67x 107N

B) 3.34 % |10
D)y 5.60 < [3-9 ]

215, The radius of Mars is approximalely one-half
the radius of Earth, and the mass of Mars is
approximately one-tenth the mass of Earth,
Compared to the acccleration due to gravity on
the surface of Earth, the acceleraiion due to
gravity on the surface of Mars iz

A) smaller
1} the same

B} fargoer




Skill 26-Elniversal Gravitation

216.

217.

218.

Gravitational force F' exists between point
objects A and B separated by distance K. If
the mass of A is doubled and distance ¢ is
tripled, what is the new gravitational force
between A and /37

SRl

0
B) 2}

3
C) 3F

2
D) 94

2

What is the magnitude of the gravitational force
between two 5.0-kilogram masses separated by
a distance of 5.0 meters?

Ay 50 < HOON B) 33 x 100N

Cy 6.7x10-1"N D) 13x10-1'N

The gravitational force of aftraction between
two objects would be increased by

A) doubling the mass of both objects, only

B) doubling the distance between the objects,
only

C) doubling the mass of both objects and
doubling the distance between the objects

D) doubling the mass of one object and
doubling the distance between the objects

219,

220,

221.

The magnitude of the graviiational force
between two objects 18 20, Newtons, 1f the
mass of each object weie doubled, the
magnitude of the gravitationa! firce between
the objects would be

A) 50N
C) 20.N

B) 10. M
D) 80N

Compared to the mass of an object ai the
surface of the Earth, the mass of 1
distance of two Earth radit fromy o
the Farth is

> pbiect a
o ceptey of

A) the same

B) fwice as great

) one-half as great
D) one-fourth as great

As a meteor moves from a distance of 16 Earth
radii to a distance of 2 Eacth radii from the
center of Earth, the magnitude oi the
gravitational force between the metcor and
Farth becomes

A) ?l; as great

B) & times as great
C) 64 times as great
D} 4 times as great




Skill 26-Universal Gravitation

222. In which diagram do the field lines best
represent the gravitational field around Earth?

¢

223.

Which graph represents the relationship
between the magnitude of the gravitational
force exerted by Earth on a spacecralt and the
distance between the cenier of the spacecraft
and center of Earth? [Assume constant mass for
the spacecraft. |

A) e
) i
&
i B r
T 7
el
S 10,
&
B
ij;lg S
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B)
&y ]
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2o j}!
B /
= 7
E T :
o
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2aq
P
a= g
g
g Y
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D)y
&
o
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w2
=0
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v
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Skl 20-Universal Gravitation

224. The diagran below represents two satellites of
equal mass, 4 and B, m circular orbits around a

planet,
P ’ ’ ) -
/ \\
4 _ 5\

/ . e

4 / \
f \
! §
L*.___EE?.._J_._.__ 7_ i
| &
| \ Planet \—?‘m N
\ ~

\ ~ / ‘4

Compared to the magnitude of the gravitational
force of aitraction between satellite 4 and the
planet, the wagnitude of the gravitational force
of attraction between satellite B and the planet
is

A) half as great

B) twice as great

C) one-fourth as great

D) four ttmes as great

225. An object weighs 200. Newtons s a distonce of
100. kilometers above the center of a small
uniform planet. How much wai! the object
weigh 200. kilometers above the planet's

center?
A) 400. N B) 140, N
C) 500N oy 250N

226. What is the magnitude of the gravitational force
between an electron and a proton separated by a
distance of 1.0 x 1010 meter?

AYLOXT0O9TN  B) 1.5 109N
CY 10X 107N Dy 1.5 % 108N

R

§oxd
5 X

(-t

227, Ti the distance between a spaceship and the
center of the Earth is increased trom one Earth
radius to 4 Earth radii, the graviiational force
acting on the spaceship becomes approximately

A) 1/16 as great B) /4 as great
C) 16 times greater 1) 4 timos greater




Skitl 27: Conservation of Momentum

238, A 2kg ball moving 2% 3 m/s collides with a 3 kg ball at rest. Assuming that the 7.0 ke ball
stops after the coliision, what is the velocity of the 3 kg ball after the collision

- @ () )
bafove - ey
229, A 50 kg football player moving at 2 m/s east collides with a 70kg player moving at 4 m/s

west. At what speed will the two players be moving if they are locked together after they collide?

et

230. A 1000 kg car moving at 3.0 m/s east collides with a 1500 kg car moving west. I the two cars
stop after the collision, what velocity did the 1500 kg car have before the collision?

before aftes

231. A 100 kg cannon has a 5.0 kg cannon ball ready for launch. If the cannonbat! is fired with an
initial velocity of 20 m/s, what is the recoil velocity of the cannon?

hefore




Skitl 27-Conservation of Momentum

232. The magnitude of the momentum of an object is

64.0 kalograme=meter per second. If the velocity
of the object is doubled, the magnitude of the
momeniuim of the object will be

A) 32.0 kgem/s B) 64.0 kg=m/s
C) 128 kgem/s D) 256 kgem/s

. Which quantity has both a magnitude and a
direction?

A) inertia B) impulse
C) speed ) time

. An air bag 1s used to safely decrease the

momentum of a driver in a car accident. The air

bag reduces the magnitude of the force acting

on the driver by

A) increasing the length of time the force acts
on the driver

B) decreasing the distance over which the
force acts on the driver

C) mcreasing the rate of acceleration of the
driver

D) decreasing the mass of the driver

[
T

235. The diagram below shows an 8.0-kilogram cart

moving to the right at 4.0 meters per second
about to make a head-on collision with a
4.0-kilogram cart moving to the lofi at 6.0
meters per second.

8.0 kg 4.0 m/&;_ﬂ B0 s |

SN /@f ;

Frictionless, horizontal surtace

Afier the collision , the 4.0-kilograrm cart
moves to the nght at 3.0 melers per second.
What is the velocity of the 8.0-kilogram cart
after the collision?

A)Y 0.50 m/s left
C) 5.5m/s lelt

B} 0.50 /s right
D) 5.5 /s vight

. When a 1.0-kilogram cart moving with a speed

of 0.50 meter per second on a horizontal
surface collides with a second | O-kiiogram cart
initially at rest, the carts lock together. What is
the speed of the combined carts afier the
collision? {Neglect friciion. |

AY 1.0 m/s BY 050 m/s
C) 0.25 m/s D) Gm/s




Skill 27-Conservation of Momentum

237, In the diagram below, scaled vectors represent

the momentum of each of two masses, 4 and B,
sliding toward each other on a frictionless,
horizontal surface.

.

Mass A Fricttonless suiface Mass B

Which scaled vector best represents the
momentum of the systemn after the masses
collide?

. A 0.050-kilogram bullet is fired from a 4.0
kilogram rifle that is initially at rest. If the
bullet leaves the rifle with momenturn having a
magnitude of 20. kilograme=meters per second,
the rifle will reconl with a momentwiry having a
magnitude of

AY 1,600 kgem/s
C) 20. kgem/s

B) 80. kgem/s
D) 0.25 kg=m/s

. The total momentum of a system that consists
of a moving rocket and its exhaust gases will
A) decrease

C) remain the same

B) increasec

240. A 2-kilogram object travebng 14 i

Ty per
second north has a perfect elastic collision with
a 5-kilogram object traveling 4 meters per
second south. What is the total momentum after
collision?

A) 0kg-m/s B) 70 kg-m/s north
) 20 kg~m/s south DY 40 kg-n/s east

. A 3.1 kilogram gun mitially al vesi is {ree to

move. Whern a 0.015-kilogram bullet leaves the
gun with a speed of 500. wicters per second,
what is the speed of the gun?

AY 0.0 nvs By 2.4 wmfs

C)y 7.5 m/s D) 560, wis

2. The diagram below shows a 4 G-lilogram cart

moving to the right and a 6.0-llogram cart

moving to the left on a horizonlal fricliontess
surface.
30mis o B0
4.0 kg 6.0 kg
AR Nt S 7
e LSS PP

S
Frictioniess sutace

When the two carts collide they fock iogether.
The magnitude of the tolal momeniem of the
two-cart system after the collision is

A) 0.0 kg=m/s B} 6.0 kgem/y
C) 15 kgenv/s Dy 30 ko=m/s




Skill 27-Conservation of Momentun

243. The diagram below represents two masscs

belore and after they collide. Before the
collision, mass ma s moving to the right with
speed v, and mass ms is at rest. Upon collision,
the two masses stick together,

HBadors Collision

Which expression represents the speed, v', of
the masses after the collision? [ Assume no
outside forces are acting on m.1 or ms.|

B) LGN + ;‘r‘x.ﬁ

5??-(1 B

Dy 7

244, In the dragram below, a 100.-kilogram clown i3

fired from a 500.-kilogram cannon,

e gﬁ’l’j—%”

LN

If the clown's speed 1s |5 meters per sccond
after the firing, the recoil speed (v) of the
Cannoi is

A) 75 m/s
C) 3.0 m/s

B} 15m/s
D} ¢ m/s

245.

246.

In the diagram below, a block of mass M
initially at rest on a frictionless hovizontal
surface is struck by a bullet of mass | moving
with horizontal velocity 2.

(T——

m__ > M

RS e Rk n o8 Tpay a0 £ e %‘.’.‘._q,f.:"'. o {FWW?%“_ TR
Rl <t bk

What is the velocity of the builet-block system
after the bullet embeds itself in the block?

A (MA4wvy
i 1
B) (m + M
— v
m
Oy fm+v
— |m
M
D) 7
 — U
m A+ M

A 20-kilogram cart traveling cast with a speed
of 6 meters per second collides with a
30-kilogram cart traveling west. 1 both carts
come to rest immediately after the collision,
what was the speed of the westhound cart
before the colliston?

A) 6 m/s
C) 3m/s

B)Y 7 m/s
D) 4 s




Skill 27-Conservation of Momentum

247, Two carts resting on a frictionless surface are
forced apart by a spring. One cart has a mass of
2 kilograms and moves to the lefi at a speed of
3 meters per second. I the second cart has a
mass of 3 kilograms, it will move to the vight at
a speed of

Ay 1m/s B) 2 m/s
C) 3m/s DY 6 /s




Shills 20-27 Review
ELong Answer Questions

248. On the diagram below, use a ruler and protractor to construct a vector representing the
resultant of forces 4 and B.

iR
o -~
- :
" e /ﬂ”i“_%g
o -%"\“«._ llll "
o T B
o g I
o £ BEN

249. Base your answer to the following question on the information below,

A 1200-kilogram car moving at 12 ineters per second collides with a 2300-kilogram car that
is waiting at rest at a traffic light. After the collision, the cars lock together and slide.
Eventually, the combined cars are brought to rest by a force of kinetic friction as the rubber
tires slide across the dry, level, asphalt road surface,

Calculate the speed of the locked-together cars immediately afier the collision. [Show alil
work, includimg the equation and substitution with units, ]

250. Calculate the magnitude of the impulise applied
to a (.75-kilogram cart to change its velocity
from 0.50 meter per second east to 2.00 meters
per second east. [Show all work, including the
equation and substitution with units. |




Skiills 20-27 Review

251, A 10.-kilogram rubber block is pulled
horizontally at constant velocity across a sheet
of ice. Calculate the magnttude of the force of
friction acting on the block. [Show all work,
including the equation and substitution with
units. |

Base your answers to questions 252 and 253 on
the information and diagram below.

Force 4 with a magnitude of 5.6 newtons and
force B with a magnitude of 9.4 newtons act
concurrently on point P.

S
h R w“"f:?‘
o ) ﬂ,r‘"“ﬁ
% "ws_,%& . P Lﬁi\
5,4 B e
5 BEN

252. Determine the magnitude of the resultant force,

Base your answers to questions 2535 through 255
on the information and diagran: bolow.

In the scaled diagram, two orces, £7 and £
2, act on a 4.0-kilogram block at point £,
Force F1has a magnitude of 12,4 newtons,
and 1s directed toward the right.

4.0 kg

F= 120N

(Drawn to scale)

253, Calculate the magnitude of the aceeicration of
the block.

254, Determine the magnitude of the net foree acting
on the block.

255, Using a ruler and the scaled diagram, determine
the magnitude of F7 in newions.




Skills 20-27 Review

Base your answers to questions 256 through 258 on the mformation below.

A horizontal force of 8.0 newtons is used to puil a 20.-newton wooden box moving towaid the
right along a horizontal, wood surface, as shown.

5o N F=B80N
WooOan e
Do

Woaaod

256, Calculate the magnitude of the acceleration of the box. [Show all work, including the
equation and substitution with units, ]

257, Determine the mass of the hox.

258, Determine the magnitude of the net force acting on the box.




Slills 260-27 Review

Base vour answers to questions 259 and 260 on the information below.

A force of 60. newtons is applied to a rope to pull a sled across a horizontal surface at a
constant velocity. The rope is at an angle of 30. degiees above the horizontal.

F=60.N
Py

e
»,f’/imﬂ
i % L,

Horizontal surface

259. Determine the magnitude of the frictional force acting on the sled.

260. Calculate the magnitude of the component of the 60.-newton force that is parallel {o the
horizontal surface. [Show all work, including the equation and substitution with units. |




Wicills 20-27 Review

Base your answers to questions 261 and 262 on
the passage and data table below.

The net force on a planet is due primanily to the other planets and the Sun. By taking mio
account all the forces acting on a planet, investigators calculated the orbit of each planet.

A small discrepancy between the calculated orbit and the observed orbit of the planet Uranus
was noted. It appeared that the sum of the forces on Uranus did not equal its mass tumies ity
acceleration, unless there was another force on the planet that was not included in the
calculation. Assuming that this force was exerted by an unobserved planet, two scientisis
working independently calculated where this unknown planet must be in order to account oy
the discrepancy. Astronomers pointed their telescopes in the predicted direction and found the
planet we now call Neptune.

Data Table
Mass of the Sun 1.99 % 10°° kg
Mass of Uranus B.73 x 10%% kg
Mass of Neptune 1.03 % 10% ky
Mean distance of Uranus to the Sun 2.87 x 102 m
Mean distance of Neptune to the Sun 450 =102 m

5un

</—> Uranus Neptune
befrmrmans anremamenain]
Ry

11.83%10"%m |

{ Not drawn to scale )

261, The magnitude of the force the Sun exerts on Uranus is 1.41 x 102! newtons. Explain how it
is possible for the Sun to exert a greater force on Uranus than Neptune exeris on Uranus.




Skills 20-27 Review

12 meters from Uranus.

262. The diagram represents Neptune, Uranus, and the Sun in a straight line. Neptune & [.6% % 10

Calculate the magnitude of the interplanetary force of attraction between Uranus and
Neptune at this point. [Show all worl, including the equation and substitution with s, ]

263. Base your answer to the following question on

the information below.

A manufacturcr's advertisement claims that
their 1,250-kilogram (12,300-newton) sports car
can accelerate on a level road from 0 to 60.0
miles per hour (0 to 26.8 meters per second)
3.75 seconds.

Calculate the net force required to give the car
the acceleration claimed in the advertisement.
[Show all work, including the equation and
substitution with units.]

264. Base your answer to the following guestion on

the information below.

A force of 10. Newtons toward the right is
exerted on a wooden craie inifially moving to
the right on a horizontal wooden floor. The
crate weighs 25 Newtons.

@

/ / // / 7 "";,‘7"'" ;;,—-..::7

a Calculate the magniiude of the {oroe of
friction between the craie and the {loor.

b On the diagram, draw and abel all vertical
forces acting on the crate.

¢ On the dtagram,draw anel label st horizontsl
forces acting on the crate.

d What is the magnitude of the niei {oice acting
on the crate?

¢ Is the crate accelerating? Hxplain your answer.




Skills 20-27 Review

Base your answers to questions 265 through 267 on the information and diagram below,

The following diagram is provided for practice purposes only. A 10.0-kifogram block shdes at
constant speed down a plane inclined at 20.9 to the horizontal, as shown.

Horizontal 20.°

265. In one or more complete sentences, describe the change in the motion of the block as the
angle of inclmation is increased to 30.°.

266. Determine the weight of the block. [Show all calculations, including the equation and
substitution with units.|

267. On the diagram above, draw an arrow to represent and identify the direction of each of the
three forces (weight, friction, normal force) acting on the block. Begin each arrow at pont ¢
and label each arrow with the force that 1t represents.




Skills 20-27 Review

Base your answers to questions 268 through 271 on
the information and vector diagram below.

20 M

P 40, N

268. Calculate the magnitude of the acceleration of the object. [Show all calenlations, mcludmy
the equation and substitution with units.]

269. What is the measure of the angle (in degrees) between cast and the resultant force?

270. What is the magmitude of the resultant foree?




Skills 28-27 Review

271. On the vector diagram above, use a ruler and protractor to construct the vector that represents
the resultant force.




Skills 20-27 Beview

Base your answers to questions 272 and 273 on
the information below.

A 28-gram rubber stopper is attached to a string and whiried clockwise i a horizoni!
cirele with a radius of 6.80 meter. The diagram below represents the motion of the rubber
stopper. The stopper maintains a constant speed of 2.5 meters per second.

28-q
sioppear

B

s "’-\-e,\“‘

/ \{ﬁriﬁg \,\

Hadius = 0.80m

o o

e g —-“"“""”M“
Top view

272, On the diagram above, draw an arrow showing the direction of the centripetal force acting on
the stopper when 1t is at the position shown.




Skills 28-27 Review

273, Calculate the magnitude of the centripetal acceleration of the stopper. [Show all wark,
including the equation and substitution with units.]




Unit 3 Practice Test - 2 pt questions

274. Which is a unit of momentum? 277. Which graph best represents the motion of an
object that has #o unbalanced foree acting on
- 2 F- “"1 i L
/3?) N-m/s B) kg-m/s 9
C) N-m/s D) kg-m/s
A) _
e
©
S
: . : , &
275, Which quantity has both a magnitude and a &
direction? Time
A) inertia B) impulsc By
C}) speed D) time %
£
2
ﬂ"" —
Time
276. A rocket engine acquires motion by ejecting ©)
hot gases m the opposite direction. This is an Z
example of the law of 5
e
A) conservation of heat
B) conservation of energy b
) conservation of momentum D) E
) conservation of mass &
]
a
2
& —

Time




Unit 3 Practice Test -~ Z pt guestions

278. A constant unbalanced force is applied to an object for a period of tune. Which graph best
represents the acceleration of the object as a function of elapsed time?

A) B)

Acceleration

Time

) b)

Acceleration

Time

Acceleration

Acceleration

Time

Time

279,

280.

A man weighs 900 Newtons standing on a
scale 1n a stationary elevator. If some time
later the reading on the scale is 1200 Newtons,
the elevator must be moving with

A) constant acceleration downward

B) constant speed downward

() constant acceleration upward

D) constant speed upward

A cart is uniformly accelerating from rest. The
net force acting on the cart is

A) decreasing
) constant

B) zero
D) increasing

281

Base your answer fo the {ollowing question on
The graph below represenis the relationship
between gravitational {oree and mass for
objects near the surface of Earth.

fﬂf

© /
- #
2w i
&
=6
=
& [
4]

0 Mass

The slope of the graph represcuts the

A) gravitational field strength

B) untversal gravitational constant
C) momentum of obiects

D) weight of objects




Unit 3 Practice Test - Z pt questions

282, The diagram below represents two concurrent

forces.
i
1

Which vector represents the force that will
produce equilibrium with these two forces?
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283, In the diagram below, a box is at vest on an
clined plane.

Horizontal

Which vector best represents the direction of
the notrmal force acting on the box?

AMA BB OC DD

784. The graph below shows clongation as a
function of the applied force for two springs, 4

and 5.
Elongation vs, Fuves
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Compared to the spring constant lor spring 4,
the spring constant for spring £ 14

A) smaller B} larger

C) the same

285, A ball of mass A4 at the cnd of 1 viring is
swinging in a horizonis! circular pally of radius
R at constant speed V. Which combmation of
changes would require the grestest increase in
the centripetal force acting on the ball?
A) doubling V and doubling £
B} doubling } and halving R
C} halving V and doubling #
D) halving V and halving R
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286. Base your answer to the following question on | 287. Base yvour answer to the followhg guestion on

the information and diagram below. the mformation below.

A 1.00 x 103 -kilogram car is driven A 2.0 x 103-kilogram car fruvels at a
clockwise around a flat circular frack of constant speed of 17 meters poy second
radius 25.0 mmeters. The speed of ihe caris a around a circular curve of vadis 30
constant 5,00 meters per second. meters.

As the car goes around the curve, the

centripetal force is directed

A) toward the center of the clroulu curve

B) away from the center of the ciicular curve

() tangent to the curve in the direciion of
motion

DD} tangent to the curve opposiie the divection
of motion

If the circular track were to suddenly become
frictionless at the instant shown in the diagram,
the car’s direction of travel would be

A) toward £
B) toward N
C) toward W/
D) a clockwise spiral




Unit 3 Practice Test - 2 pt questions

288. Which graph best represents the relationship
between the magnitude of the centripetal
acccleration and the speed of an object moving
in a circle of constant radius?

A}
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289. Which object has the greatest nertia?

Ay a 0.010-kg bullet traveling at 90. m/s

B) a 30.-kg child traveling at 10, m/s on her
bike

() a 490-kg clephant walking with a speed
of 1.0 m/s

D) a 1500-kg car at rest in a parking lot

290. Three forces act on a box on agn inzlined plane
as shown in the diagram below. | ¥Veciors are
not drawn to scale. |

Normal force

Frichion
e
f..\?:nf’_'#“
\ _,r” i’ P

e

! ~ Horizontal
Weight

If the box is at rest, the net force scting on it s
equal to

A) the weight

B} the normal force
() friction

D} zero

. I the sum of all the forces aclinz on a moving
object is zero, the object will

A) slow down and stop

B) change the direction of its motion

() accelerate uniformly

D) continue moving with constant velocity

292, A rocket in space can travel without engine
power at constant speed in the aame direction.
This condition is best explained by the concept
of

A) gravitation B) action-reaction

) acceleration [}y inertia
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293.

294,

295.

296.

Which of the following is an acceptable unit
for a spring constant?

A) Nm B) N/s

C) N/m D) kg m/s?

An object 1s brought to rest by a constant force.
Which factor other than the mass and velocity
of the object must be known in order to
determine the magnitude of the force required
to stop the object?

A) the time that the force acts on the object

B) the gravitational potential encrgy of the
object

() the density of the object

D) the weight of the object

The direction of an object's momentum is
always the same as the direction of the object's

B) potential energy
D) weight

A) inertia
C) velocity

A 1.0-kilogram laboratory cart moving with a
veloeity of 0.50 meter per second due cast
collides with and sticks to a similar cart
initially ai rest, After the collision, the two
carts move off together with a velocity of 0.25
meter per second due east. The total
momentum of this frictionless system 1s

A) zero before the collision
B) zero after the collision
C) the same before and after the collision

D) greater before the collision than after the
collision

297

298,

A woman with horizonial velocity vi jumps off
a dock into a stationary boat, After landing in
the boat, the woman and the bost move with
velocity va. Compared to velocity vi, velocity
v2 has

A) the same magnitude and the same
direction

B) the same magnitude and opposiie
direction

C) smaller magnitude and the same direction

D)} larger magnitude and the szooe direction

A 2,400-kilogram car is tvaveling at a speed ol
20. meters per second. Compared (o the
magnitude of the force required to stop the car
i 12 seconds, the magiitude of the force
required to stop the car in 6.0 scconds is

A) half as great

B) twice as great

C) the same

D) four times as great
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299. A cart s held at equilibrium on an inchned
plane (fiictionless surface).

=5

[ —

Which of the following correctly represents
the forces that act on the cart?

A)
B)
C)
‘%%\:‘{,\'N ' -
’\ m\\ \_\\
R S, ]
\%\ //

300. The diagram below shows a foree of
magnitude F applied to a crate st an angle 6
relative to a horizontal frictionless surface.

As the angle £ 15 ncreased, the horizonlal
acceleration of the mass

A) ncreases
B) decreases
) remains the same
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301. In a lab investigation, a student applics a
constant net force to a cart and measures the
acceleration of the cart in response to an
increasing mass. Which of the following
graphs shows the correct relationship between
the dependent and independent variabie in this
expermerit,

302, Two eggs, A and B, each with a maass of 0.1kg,
are dropped for the same distance. Ifegg A s
brought to a rest by the floci 113 0.5 scconds
and egg B is brought to a rest by 2 cushion in 1
second, Egg A experiences

A} a greater change in momeniim
B) a greater impulse

) a greater net force

D) asmaller impulsce

303, If the Earth were twice az massive as 1t 15 now,
then the gravitational force botweni i and the
Sun would be

A} the same

B) twice as great

C) half as great

D) four times as great

304, The gravitational force of attracrion between
two objects would be increased by

A} doubling the mass of both obiacts, only

B) doubling the distance betwesn the
objects, only

C) doubling the mass of both chiccts and
doubling the distance betwesn the objects

D) doubling the mass of one object and
doubling the distance betwees the objects
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305. Two objects of equal mass are a fixed distance | 3006, in which diagram do the field lines best
apart. I the mass of each object could be represent the gravitational ficld around Earth?
tripled, the gravitational force between the

objects would

A} decrease by one-third
B) triple

) decrease by one-ninth
D) increase 9 times

A
Farth
g"; M"'X\':




Unit 3 Practice Test - 2 pt guestions

307. Which graph represents the relationship
between the magnitude of the gravitational
force exeried by Earth on a spacceraft and the
distance between the center of the spacecrafi
and center of Earth? [Assume constant mass
for the spacecraft. |
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308. Net Force can be delined as

A} the rate of change in position
B) the rate of change n acceleration
C} the rate of change in momentum
[} the rate of change in velocity
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309.

310.

What is the speed of a 1.5 x 103-kilogram car
that has a momentum of 3.0 x 102 kilogram <
meters per second east?

A) 50 =102 m/s  B) 2.0 x 102 m/s
C) 45x<108m/s DY 2.0 x 107 m/s

A 20kg object accelerates down a frictionless
ramp at 7 m/s?. What is the approximate angle
of the ramp?
A) 45 degrees
) 30 degrees

B) 2.9 degrees
D) 20.5 degrees

311

312

Base your answer to the following guestion on
the information and diagram below.

A 1.00 x 103 kilogram car is diiven clockwise
around a flat circular track of radsus 25.0
meters. The speed of the car is # constant 10.00
meters per second,

What minimum friction force must exist
between the tires and the road o prevent the
car from skidding as it rounds the curve?

A) 1.25% 105N B) 9.80 % 14N
€) 4.00% 102N D) 400 % 1 N

A mass of 50 kg 1s lifted verticaliy [rom rest to
a velocity of I m/s over a e of (3.2 seconds.
What is the upward force apphicd o the cause
the acceleration?

A) 250N
C) 740N

B) 200N
Dy 10N
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313.

314.

A 20-kilogram cart traveling east with a speed
of 6 meters per second collides with a
30-kilogram cart traveling west. If both carts
come to rest immediately after the cellision,
what was the speed of the westbound cart
before the collision?

A) 6 m/s
) 3m/s

B) 2 m/s
D) 4 m/s

A child pulls a wagon at a constant velocity
along a level stdewalk. The child does this by
applying a 22-newton force to the wagon

handle, which is inclined at 35° to the sidewalk

as shown below,

[ F

////////x’//f//////

Level sidewalk

What is the magnitude of the force of fiiction
on the wagon?
Ay 11N
Cy 18N

B) 13N
D) 22N

315,

316.

7.

1.0 10%newton
es eny angle of

The diagram below shows a |
trucl at rest on a hill that malk
8.0° with the horizontal.

1o 1071
- i
[ONEBEE
—— "'"Mum“)-wé_éi]___m_
Horizontal

What is the componeni of the (ks weight
parallef to the hill?
AY 143 10 N BY 1O 100N
C) 1.4 x 104N Dy 99 104N

A 60 kg passenger traveling i a cay
experiences an average nef force of 1600N
when a car 18 brought fo a guick siop m Is.
What would be the force experienced by the
passenger if the amount of iivae o bring the
car to rest were increased to 4s while ail other
factors remain constant?

A) 400N B} 6400 I
C) 28N [y 7N

A person kicks a 4.0-kilogram door with a
48-newton force causing the door {o accelerate
at 12 meters per seconds. What i the
magnitude of the force exerted by the door on
the person?

A) 48 N
C) 12N

B) 24 N
D) 40N
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318. A force of 6.0 newtons changes the momentum

319.

320.

321

of a moving object by 1.5 kilogramemeters per
sccond. How long did the force act on the
mass?

A)10s B) 405
C) 0.25s D) 0.50s
On the surface of Earth, a spacecraft has a

mass of 2.00 x 104 kilograms, What is the
mass of the spacecraft at a distance of one
Earth radius above Earth's surface?

A)500x10%kg  B) 2.00 % 104 kg
C) 490> 104 kg D) 1.96 % 109 kg

An apple weighing 1 Newton on the surface of
Earth has a mass of approximately

AY 1 x 107 kg BY 1x100kg
C) 1% 10! kg D) 1 % 102 kg

A 60.-kilogram astronaut weighs 96 Newtons
on the surface of the Moon. The acceleration
due to gravity on the Moon is

A) 0.0 m/s? B) 1.6 m/s?
C) 4.9 m/s? D} 9.8 m/s?

322.

324,

A 50-kilogram woman wearing & seaf belt is
tfraveling in a car that is woving with & velocity
of 10 meters per second. {n an emergency, the
cat s brought to a stop in 0.5 second. What
force does the seat belt exert on the woman so
that she remamns in her seat?

A) 1000N B) 500N
C) 50N D) 25N

. A 200 kg crate is lifted by a cranc. Determine

the force of tension needed to aceslerate the
crate upward at 0.5m/s”%,

A) 2060N B} 100N

) 1860N D3y 19601

A5 kg ball is kicked into the wir atan angle
of 30 degrees. While the ball is v the air the
magnitude of the net force acting on the ball 15
equal to

A) 74N B)
) I.5N
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325. The diagram shows two bowling balls, 4 and 8
, cach having a mass of 7.00 kilograms, placed
2.00 meters apart.

A =

f’fﬂm i

{\7’.0() k;) G.mo @

\“-«-,ﬂ“ “”-..,,l i
?—.wgoa mmm»['

What is the magnitude of the gravitational
force exerted by ball 4 on ball B?

A) BIT=x 10N B) 1.63x 10N
C) 847 = 1079N D) 117> 100N

326. Two bodies attract each other with a
gravitational force of 10.0 Newtons. What will
be the force of attraction if the mass of each

body is doubled?

A) 5N
C) 20N

B) 10N
D) 40N

327. An astronaut weighs 8.00 x 102 newtons on the
surface of Earth. What is the weight of the
astronaut 6.37 x 10° meters above the surface

of Barth?

A) 0.00 N
C) 1.60 % 103N

B) 2.00 x 102N
D) 3.20 x 103 N

328. A 2.0-kilogram ball traveling norlh st 4.0
meters per second collides head on with a
1.0-kilogram ball traveling south at 8.0 meters
per second. What is the raagnimde ol the total
momentum of the two balls afier collision?

A) 0 kg-m/s B} 8.0 kg-m/s
C) 16 kg-my/s Dy 32 kg-in/s

329. A 3.1 kilogram gun initially atvost s frec to
move. When a 0.015-kilograin tullet leaves
the gun with a speed of 500, weicrs per
second, what is the speed of the pun?

A) 0.0 m/s By 2.4 m/y
Yy 7.5 m/s DY 500, ml
330. The diagram below shows a 4.0-k:logram cart

moving to the right and a 6.0-liiogram cart
moving to the left on & horizontal frictionless

surface.
3.0 m/s
4.0 kg
\ N2 ! . :
P s R A Vs

Frictionless switace

When the two carts collide they lock together.
The magnitude of the total momcniuim of the
two-cart system afler the colitston is

A) 0.0 kgem/s B) 6.0 kesov/s

C) 15 kgem/s 3y 30, kgamis
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331 A 5.0-newion force and a 7.0-newton force act

332

concurrently on a point. As the angle between
the forces is increased from 0° to 180°, the
magnitude of the resultant of the two forces
changes from

A) 00Nt 120N B) 20Nto [2.0 N
C) 120Nt 2.0N D) 120Nt 0.0 N

Which combination of three concurrent lorces
acting ort a body could not produce
equilibrium?

Ay TN, 3AN,SN
C)y 3N, 4N, 5N

B) 2N, 2N, 2N
D) 4N, 4N, 5N

333. A 3.0-newton force and a 4.C-nevwion torce act

concurrently on a point. fn which dingram
below would the oricntation of these forces
produce the greatest net force an the point?

A) 3.0Ni B)

40N

y

AN i

. The diagram below represcnis o &.0-newton

force and a 12-newton foree acting on point P,

50N

P 12 N
The resultant of the two forces bas a
magnitude of

A) 50N
C) 12N

B) 7.0 N
Dy 13 M




