Skill 22: Types of Forces
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On the surface of Earth, a spacecraft has a mass of 2.00 x 104 kilograms. What is th¢' mass of

the spacecraft at a distance of one Earth radius above Earth's surface? dwesn' \ d\w{\%}z_,
A) 5.00 x 103 kg @ 2.00 x 10* kg
C) 4.90 x 104 kg D) 1.96 x 10° kg

A person weighing 785 newtons on the surface of Earth would weigh 298 newtons on the
surface of Mars. What is the magnitude of the gravitational field strength on the surface of

Mars? . H s ECL \"l(\\
— S ——— r—c = N \ 57 o nf“ \‘
A)2.63N/kg (B) 3.72Nkg ) C) 609Nkg D) 9.81 N/kg ‘"{'3%*“ fs e

—

S S I 5 q8 \%} "
What is the wgi?ght ofa 2.00—1\<\§?Ogram object on the surface of Earth?" &, QoW

A) 491N B) 2.00 N ) 981N (D) 196N) =
S

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

newtons? > UGS\ g 9 :
5 r.‘) —L\\%‘\J Cj wm ISKJ
A) 675 m/s? B) 9.81 m/s2 CC) 3.00 m/s2 D) 0.333 m/s2 e L&D
9 =) :3‘%

Base your answer to the following question on The graph below represents the relationship
between gravitational force and mass for objects near the surface of Earth.
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The slope of the graph represents the

‘A) gravitational field strength
C) momentum of objects

B) universal gravitational constant
D) weight of objects




Skill 22: Types of Forces

80. The graph below shows the weight of three objects on planet X as a function of their mass.
Weight vs. Mass
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The acceleration due to gravity on planet X is

A) 0.17m/s2  (B) 6.0m/s2 / C) 9.8 m/s2 D) 50. m/s?

81. Which graph represents the relationship between the mass of an object and its distance from
the Earth's surface?
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82. The diagram below shows a 25 kg block on a horizontal frictionless surface. A 100.- newton
force acts on the block at an angle of 30.° above the horizontal.
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What is the magnitude of normal force acting on the block?() - -2\ TFR v30 N

A) 500N B) 195N C) 86.6.N D) 245N

83. The force required to accelerate a 2.0-kilogram mass at 4.0 meters per second? is
€ 008 W \
A) 6.0N B) 2.0N C) 8.0 D) 16 N F st iy \\\ 12
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Skill 22: Types of Forces

84. Which vector diagram best represents a cart §lowing d’(;;ﬂ“ as it travels to the right on a
horizontal surface?
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85. An 8.0-newton block is accelerating down a frictionless ramp inclined at 15° to the
horizontal, as shown in the diagram below.
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Horizontal

What is the magnitude of the net force causing the block's acceleration?

A)ON @ &5 77N D) 80N

Zv=0

86. The diagram below shows a 10.0-kilogram mass\'ﬁa(—i_;f fesqt\f)n a frictionless 30.0° incline by
force F.

i, T & y
U = m}ﬂ\@ .F
What is the approximate magnitude of force /?

A) 981N (B) 491N ) ©) 850N D) 98.1N
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87. A block weighing 10.0 newtons is on a ramp inclined at 30.0° to the horizontal. A 3.0-newton
force of friction, FJ, acts on the block as it is pulled up the ramp at constant.velocity with

force F, which is parallel to the ramp, as shown in the diagram below. — 0
’Q/ \/N\_J
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(Vectors not drawn to scale) Y- %Q

‘What is the magnitude of force F?
A) 70N B) 8.0N C) 10N D) 13N

88. The diagram below represents a block at rest on an incline.

£
i W// s ) ! ;
Which diagvam best represents the forces acting on the block? (F= frictional force, Fv=

normal force, and K= weight.)

Fun =
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89.
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In tbidia;graln below, a box is a@n an inclined plane.
ey

-

Horizontal

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

A) A B) B O D) D

fy =26\
\“76?‘5

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 field strength at this
location? Qj =

A) 020kg/N (" B) 5.0Nkg/ C) 9.8 m/s? D) 25 000 Nkg - D; 3
)

- -)\’/ \(;2

Four forces act concurrently on a block on a horizontal surface as shown in the diagram
below. L% O
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As a result of these forces, the block
A) moves at constant speed to the right B) mov constant speed to the left
C) accelerate to the right Gﬁiﬁmm% -

On a small planet, an astronaut uses a vertical force of 175 newtons to lift an 87.5-kilogram
boulder at constant velocity to a height of 0.350 meter above the planet’s surface. What is the

magnitude of the gravit 1 ﬁeld strength on the surface of the planet? 7{)‘\’
A) 0.500 N/kg (B) 2.00 N/k C) 9.81 N/kg D) 61.3 N/kg % ——l Z _—— L 3\%
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93. A student 1s standing in an elevator that is accelerating downward. The force that the student

exerts on the floor of the elevator must be -F \ ’Y v 7
A) less than the weight of the student when at rest e

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 student

4
[ ]

| )

94. A man weighs 900 Newtons standing on a scale in a stationary elevator. If some time later the

reading on the scale is 1200 Newtons, the elevator must be moving with 200N

A) constant acceleration downward B) constant speed downward et \S \"\)

m‘[ acceleration upward D) constant speed upward A S wyY
v q00 \\\;

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

A) less than 80 N B) between 80 and 800 N ™= 'YV‘Q\ GV WWoCan

C) 800N D) more than 800 N

96. If the magnitude of the gravitational force of Earth on the Moon is F; the magnitude of the
gravitational force of the Moon on Earth is —ad |
A \, O

A) smaller than F B) larger than F
C) equalto F

97. A ball having mass m is struck by a 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
18

e <2 T e s
A) less B) greater @\ B G

98. A rocket engine thrusts the rocket into space because

A) the exhaust pushes against the ground

B) the exhaust pushes against the air

C) every action produces an equal and opposite reaction
matter and energy are conserved

99. A rock is 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 1) L\x\\\* )Q}r (Actually
along the entire path of the projectile.)
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100A table exerts a 2.0-newton force on a book lying on the table. The force exertgd by the book
on the table is { Fa

A) 20.N ) 20N C) 0.20N D) ON j
/Ta

101. A 30-kilogram boy exerts a force of 100 Newtons on a 50-kilogram object. The force that

the object exerts on the is L
T, 2 (U .
A) ON ) 100N C) 980N D) 1,500 N RSN

102. A child pulls a wagon at a constant velocity along a level sidewalk. 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.

g Fx :-Fﬁx Al Ft
O “Fawse L
O = BNcosDS + =

Level sidewalk
What is the magnitude of the force of friction on the wagon?

A) 1IN B) 13N ) 18N ) D) 22N

<
C‘\ . .
103. A 7§G—newton person stands in an elevator that is accelerating downward. The upward force
of the elevator floor on the person must be

A) equalto ON ("BJ lessthan 750 N ) T) ?Fw

C) equal to 750 N D) greater than 750 N = 7N

104. An 800-newton person is standing in an elevator. If the upward force of the elevator on the
person 1s 600 Newtons, the person is

A Al — B) accelerating upward R
) accelerating downward D) moving downward at constant speed \"’:\7)"@

Ciu_\l W WS
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105. The diagram below shows a 4.0-kilogram object accelerating at 10. meters per second? on a
rough horizontal surface.

Acceleration = 10. m/s2 —— 2—\-:__ ',“;FH ¥ -'FQ—
Frictional Applied Mma = ")L\\ﬁ' &
) force = F¢ m=4.0 kg force = 50. N g u( L‘”L’) o \RAES
i | N 7SN e
....................................... {: - ——\(J\u

(Not drawn to scale)
What is the magnitude of the frictional force Fracting on the object?

/”f-—:’:—\\
A) 50N B) 10.N ) C) 20.N D) 40.N

106. A box is pushed toward the right across a classroom floor. The force of friction on the box is
directed toward the

A) left ) B) right C) ceiling D) floor

107. The diagram below v represents a block sliding down an incline.

AT
B‘% v

Which vector best represents the frictional force acting on the block?

A) 4 @ C) C D) D

108. A 50.-Newton horizontal force is needed to keep an object weighing 500. Newtons moving
at a constant velocity of 2.0 meters per second across a horizontal surface. The magnitude of
the frictional force acting on the object is A
¥ =+ T SOWN

A) 500.N B) 450.N O 50.8) D) ON 3__3
U Soon
e e,

109. If a 30-Newton force is required to accelerate a 2-kitogram oﬁject at 10 meters per second?,
over a level floor, then the magnitude of the frictional force acting on the object is

A) ON B 100 C) 20N D) 30N
AR
\Ev 2 \")( i%* \/*“

1 - SON = 56‘&;#\"@_
/o,
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110. Block 4 is pulled with constant velocity up an incline as shown in the diagram below.

y

C\D-J et YN .“\51 '\;\B
AOChHan Moy \\\% Ao 0

Which arrow best represents the direction of the force of friction acting on block A4?

A)/@C)\ D)\

/[\F*r

111. A monkey with a mass of 10 kg hangs from a rope.
=\
a. What is the magnitude of the tension supporting the monkey? q M \L\C‘O
<X TV =98N
DI & o ALY s

0T+ (oala.64) = 98N
b. Determine the acceleration of the monkey if it were pulled upward from rest to a speed of
1 m/s in a time of 0.5s.

N Ve NiaY
Q= T M= O+ ciﬁﬁ)
O % 7)"‘[5-"
c. During the acceleration phase, what is the magnitude of the tension force? )
ST o T+ Foy 20N = Fr (98N
P, y o C T vl
Josh et = 11BN

((096) = T +(0QCIR%)

d. The monkey continues to be pulled upward at 1 m/s. What is the magnitude of the tension
...——-—'_'_-_"‘

force at this point? . ;
AN LJ%\_ Ao

Tr = 48N




