. Problems

7-1 and 7-2 Momentum and Its Conservation

i

9.

10.

(I) What is the magnitude of the momentum of a 28-g
sparrow flying with a speed of 8.4 m/s?

. (I) A constant friction force of 25N acts on a 65-kg skier

lor 20 s, What is the skier’s change in velocity?

. (1) A 0.145-kg baseball pitched at 39.0m/s is hit on a

horizontal line drive straight back toward the pitcher at
52.0m/s. If the contact time between bat and ball is
3.00 % 10~%s, calculate the average force between the
ball and bat during contact.

. (1) A child in a boat throws a 6.40-kg package out hori-

zontally with a speed of 10.0 m/s. Fig. 7-31. Calculate the
velocity of the boat immediately after. assuming it was
initially at rest. The mass of the child is 26.0 kg. and that
of the boat is 45.0 kg. Ignore water resistance.

FIGURE 7-31 Problem 4.

. (II) Calculate the force exerted on a rocket, given that the

propelling gases are expelled at a rate of 1500 kg/s with a
speed of 4.0 ¥ 10*m/s (at the moment of takeoff).

. (1) A 95-kg halfback moving at 4.1 m/s on an apparent

breakaway for a touchdown is tackled from behind. When
he was tackled by an 85-kg cornerback running at 5.5 m/s
in the same direction, what was their mutual speed imme-
diately after the tackle?

. (1) A 12,600-kg railroad car travels alone on a level fric-

tionless track with a constant speed of I180m/s. A
5350-kg load, initially at rest, is dropped onto the car.
What will be the car’s new speed?

. (IT) A 9300-kg boxcar traveling at 15.0 m/s strikes a second

boxcar at rest. The two stick together and move off with a
speed of 6.0 m/s. What is the mass of the second car?

(II) During a Chicago storm, winds can whip horizontally
at speeds of 100 km/h. If the air strikes a person al the
rate of 40kg/s per square meter and is brought to rest,
estimate the force of the wind on a person. Assume
the person is 1.50m high and 0.50m wide. Compare to the
typical maximum force of friction (p = 1.0) between the
person and the ground. if the person has a mass of 70 kg.

(II) A 3800-kg open railroad car coasts along with a
constant speed of 8.60m/s on a level track. Snow begins
to fall vertically and fills the car at a rate of 3.50 kg/min.
Ignoring friction with the tracks, what is the speed of the
car after 0.0 min?
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14.

(IT) An atomic nucleus initially moving at 420 m/s emits
an alpha particle in the direction of its velocity, and the
remaining nucleus slows to 350 m/s. If the alpha particle
has a mass of 4.0 u and the original nucleus has a mass of
222 u, what speed does the alpha particle have when it is
emitted?

(1T) A 23-g bullet traveling 230 m/s penetrates a 2.0-kg
block of wood and emerges cleanly at 170m/s. If the
block is stationary on a frictionless surface when hit, how
fast does it move after the bullet emerges?

(1) A 975-kg two-stage rocket is traveling at a speed of
5.80 > 10° m/s with respect to Earth when a pre-designed
explosion separates the rocket into two sections of equal
mass that then move at a speed of 2.20 % 10° m/s relative
to each other along the original line of motion. (a) What
are the speed and direction of each section (relative to
Earth) after the explosion? () How much energy was
supplied by the explosion? [Hinr. What is the change in
KE as a result of the explosion?]

(1T A rocket of total mass 3180 kg is traveling in outer
space with a velocity of 115m/s To alter its course by
3507, its rockets can be fired briefly in a direction
perpendicular to its original motion. If the rocket gases
are expelled at a speed of 1750 m/s, how much mass must
be expelled?

7-3 Collisions and Impulse

I5.

16.

17.

18.

(ITy A golf ball of mass 0.045 kg is hit off the tee at a
speed of 45 m/s. The golf club was in contact with the ball
for 3.5 x 107*s. Find (a) the impulse imparted to the golf
ball, and (b) the average force exerted on the ball by the
golf club.

(IT) A 12-kg hammer strikes a nail at a velocity of 8.5m/s
and comes Lo rest in a time interval of 8.0 ms. (@) What is
the impulse given to the nail? (b) What is the average
force acting on the nail?

(IT) A tennis ball of mass m = 0.060kg and M
speed v = 25m/s strikes a wall at a 45" /
angle and rebounds with the same
speed at 45° (Fig. 7-32). What is
the impulse (magnitude and E
direction) given to the ball? 452
\\
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c/ 457
FIGURE 7-32 \
Problem 17, ||

(IT) You are the design engineer in charge of the crashworthi-
ness of new antomobile models. Cars are tested by smashing
them into fixed, massive barriers at 50km/h (30 mph).
A new model of mass 1500 kg takes 0.15s from the time
of impact until it is brought to rest. (a) Calculate the
average force exerted on the car by the barrier.
(b) Calculate the average deceleration of the car.



