15,

16.

According to Newton’s third law, each team in a tug of
war (Fig. 4-37) pulls with equal force on the other team.
What, then, determines which team will win?

FIGURE 4-37 Question 15. A tug of war. Describe
the forces on each of the teams and on the rope.

A person exerts an upward force of 40N to hold a bag of
groceries. Describe the “reaction™ force (Newton’s third
law) by stating (a) its magnitude, (b) its direction, () on
what object it is exerted. and () by what object it is exerted.

. Problems

4-4 to 4-6 Newton's Laws, Gravitational Force,

0.

17.

18.

19.

20.

21

When you stand still on the ground, how large a force
does the ground exert on vou? Why doesn’t this force
make vou rise up into the air?

Whiplash sometimes results from an automobile accident
when the victim’s car is struck violently from the rear.
Explain why the head of the victim seems to be thrown
backward in this situation. Is it really?

A heavy crate rests on the bed of a flatbed truck. When
the truck accelerates, the crate remains where it is on the
truck. so it, too. accelerates. What force causes the crate to
accelerate?

A Dlock is given a push so that it slides up a ramp. After
the block reaches its highest point, it slides back down
but the magnitude of its acceleration is less on the
descent than on the ascent. Why?

What would your bathroom scale read if you weighed
vourself on an inclined plane? Assume the mechanism
functions properly, even at an angle.

Normal Force

. (1) What force is needed to accelerate a child on a sled

(total mass = 60.0 kg) at 1.25 m/s*?

. (1) A net force of 265N accelerates a bike and rider at

230m/s’>. What is the mass of the bike and rider
together?

. (I) How much tension must a rope withstand if it is used

to accelerate a 960-kg car horizontally along a frictionless
surface at 1.20 m/s%?

. (I) What is the weight of a 76-kg astronaut (a) on Earth,

(b on the Moon (g = 1.7 m/s%). (¢) on Mars (g = 3.7 m/s?).
(d) in outer space traveling with constant velocity?

. (1) A 20.0-kg box rests on a table. (a) What is the weight

of the box and the normal force acting on it? (b) A
10.0-kg box is placed on top of the 20.0-kg box, as shown
in Fig. 4-38. Determine the normal force that the table
exerts on the 20.0-kg box and the normal force that the
20.0-kg box exerts on the 10.0-kg box.

FIGURE 4-38 Problem 5.

(II) What average force is required to stop an 1100-kg car
in 8.0s if the car is traveling at 95 km/h?

12.

14.
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. (IT) What average force is needed to accelerate a

7.00-gram pellet from rest to 125m/s over a distance of
0.800 m along the barrel of a rifle?

. (1T} A fisherman vanks a fish vertically out of the water

with an acceleration of 2.5m/s’ using very light fishing
line that has a breaking strength of 22N, The fisherman
unfortunately loses the fish as the line snaps. What can
vou say about the mass of the fish?

. (I} A 0.140-kg baseball traveling 35.0m/s strikes the

catcher’s mitt, which, in bringing the ball to rest, recoils
backward 11.0 cm. What was the average force applied by
the ball on the glove?

(IT) How much tension must a rope withstand if it is used
to accelerate a 1200-kg car vertically upward at 0.80 m/s>?
(11) A particular race car can cover a quarter-mile track
(402 m) in 6,40 s starting from a standstill. Assuming the
acceleration is constant, how many “g’s” does the driver
experience? If the combined mass of the driver and race
car is 485 kg, what horizontal force must the road exert on
the tires?

(ITy A 12.0-kg bucket is lowered vertically by a rope in
which there is 163 N of tension at a given instant. What is
the acceleration of the bucket? Is it up or down?

. (IT) An elevator (mass 4850 kg) is to be designed so that

the maximum acceleration is 0.0680g. What are the
maximum and minimum forces the motor should exert on
the supporting cable?

(1T) A 75-kg petty thief wants to escape from a third-story
jail window. Unfortunately, a makeshift rope made of
sheets tied together can support a mass of only 58 kg.
How might the thief use this “rope” to escape? Give a
quantitative answer.

. (IT) A person stands on a bathroom scale in a motionless

elevator. When the elevator begins to move. the scale
briefly reads only 0.75 of the person’s regular weight.
Calculate the acceleration of the elevator, and find the
direction of acceleration.



