Chapter 4

When therocket engines of a starship are suddenly

turned off, while traveling in empty space, the
starship will

A) stop immed ately

B) slowly slow down, and then stop
C) go faster and faster

D) move with a constant speed

A rocket ship in space hasitsenginesfiring and is
following path 1. At point 2, the engines shut off.
Which path does the rocket ship follow?
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Y ou are driving your car down astraight road at a

constant velocity of 65 mph. What can you conclude
about the forces acting on your car?

A) There must be greater forward forces acting on the

car than backward forces, or the car would not go
forward.

B) The forces acting to make the car go forward must

be equal to the forces acting to make the car go
backward.

C) There are no forces acting on the car at aconstant
velocity

D) Thereis not enough information to say anything.

A net forceF isrequired to giveamass m an
acceleration a. If anet force of 6F is applied to a
mass 2m, what accderation results.

A) a

B) 2a
C) 3a
D) 4a
E) 6a
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A constant force is exerted on acart that is initially at
rest on anair track. Friction between the cart and the
track is negligible. The force acts for a short time
interval and gives the cart acertain final speed. To
reach the same final speed with aforce that is only
half as big, the force must be exerted on the cart for a
time interval

A) fourtimesaslongas B) twiceaslong as
C) equa to D) half aslong as
E) aquarte of

that for astronger force

A constant force is exerted for a short time interval on
acart thatisinitialy at reston an ar track. Thisforce
gives the cart a certan final speed. We repeat the
experiment but, instead of starting from rest, the cart
Is aready moving with constant speed in the direction
of the force at the moment we apply the force. After
we exert the same constant force for the same short
time interval, theincrease inthe cart’ s speed

A) isequal to two timesitsinitial speed.

B) is equal to the square of itsinitial speed.

C) isequal to four times itsinitial speed.

D) isthe sameas when it started from rest.

E) cannot be determined from this information.
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A horse pullsacart along aflat level road. Consider
the following four forces that arise in this situation.

(1) The forceof the horse pulling on the cart.

(2) The forceof the cart pulling on the horse.

(3) The forceof the horse pushing sideways on the
road.

(4) The forceof the road pushing sideways on the
horse.

Which two forces form an “action-reaction” pair
which obey Newton’s third law.

A)(D)and(4) C)(2) and(4) E) (2) and (3)
B)(Dand(3) D)(3)and(4)

A book is resting on the surface of atable Consider
the following four forces that arise in this situation.

(1) the force of the earth pulling on the book
(2) the force of the table pushing on the book
(3) the force of the book pushing on the table
(4) the force of the book pulling on the earth

Which two forces form an “action-reaction” pair
which obey Newton’s third law?

A)land?2 C)land4 E) 3and4
B) 1land 3 D)2and 4
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A book is resting on the surface of atable Consider
the following four forces that arise in this situation.

(1) the force of the earth pulling on the book
(2) the force of the table pushing on the book
(3) the force of the book pushing on the table
(4) the force of the book pulling on the earth

The book has zero acceleration. Which pair of forces,
excluding the “action-reaction” pairs, must be equal
In magnitude and opposite in direction?

A)land?2 C)land4 E) 2and4
B) 1and3 D) 2and 3

Consider acar at rest. We can conclude that the
gravitational pull of the Earth on the car and the
upward constant force of Earth onit are equal and
opposite because

A) the two forces form an interaction pair (Newton’'s
third law).

B) the net force on the car is zero (Newton’ s second
law).
C) neither of the above.
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A 2.0 kg projectileisfired at an angle of 20
degrees. What is the magnitude of the force
on the projectile when it is at the highest
position in its traectory?

A) zero
B)6.7N
C) 9.8N
D) 184N
E) 196 N

Consider aperson standing in an elevaor that is
moving upward at aconstant velocity. The upward
normal force N exerted by the elevator floor on the
person is

A) larger than
B) identical to
C) smaller than

the downward weight W of the person
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Consider aperson standing in an elevaor that is
accelerating upward. The upward normal force N
exerted by the elevator floor on the person is

A) larger than
B) identical to
C) smaller than

the downward weight W of the person

In the 17th century, Otto von Guricke fitted two
hollow bronze hemispheres together and removed the
air from the resulting sphere with a pump. Two eight
horse teams could not pull the halves apart even
though the hemispheres fell goart when air was
readmitted. Suppaose von Fuicke had tied both teams
of horses to one side and bolted the ather sideto a
heavy tree trunk. In this case, the tension on the
hemisphereswould be

A) twice

B) exactly the same as

C) half

what it was before.
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A 4 kg block and a 2 kg block can move on the
horizontal frictionless surface. The blocks are
accelerated by a+12 N force tha pushes the larger
block against the smaller one. Determinethe force
that the 2 kg block exerts on the 4 kg block.

+12 N
—| 4kg 2 kg
|
B) zero Y)+8N
R) -4 N W) -12N
G) +4N

A locomotive engine pulls a series of wagons and accd erates
forward. Which isthe correct analysis of the situation?

A) The train moves forward because the engine pulls slightly
harder on the wagons than the wagons pull on the engine.

B) Because action always equals reaction the engine cannot

pull the wagons forward. Wagons and engine pull on each
other with the same force.

C) The engine gets the wagons going with a tug during which
the force on the wagons is momentarily greater than the
force exerted by the wagons on the engine.

D) The engine’ s force on the wagonsis as strong as the
wagon'’s force on the engine, but the frictional force on the
engineisforward and large while the frictional force on the
wagons is backward and small.

E) The engine can pull the wagons only if it weighs more.
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An object is held in place by friction on an inclined
plane. The angle of the inclination is increased until

the object starts moving. If the surface is kept at this
angle, the object

A) slows down.

B) moves at uniform speed.
C) speeds up.

D) none of the above.

A 10 kg block is held at rest on africtionless inclined

plane by arope asshown. What is the tension inthe
rope? ]

B)9.8N Y)85N
R) 19.6 N W) 98 N
G) 49N P) zero
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A 4 kg block is connected
by means of alight rope to
a2 kg block as shown. In
order for the 4 kg massto
begin sliding, the coefficient

4 kg

of static friction between the

2 kg
4 kg mass and the surface

must be

B) lessthan 0.5 Y) greater than 1
R) greater than 0.5 W) at least 2
G) lessthan0




