Chapter 2 Homework Problems

IIl The position versus time for a certain particle moving
along the x axis is shown in Figure P2.1. Find the average
velocity in the time intervals (a) 0 to 25, (b) Oto4s, (¢) 2s
tods, (d)4sto7s,and (e) 0 to 8s.
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Figure P2.1 Problems I and 8.

4. A particle moves according to the equation x = 10£2, where
xis in meters and tis in seconds. (a) Find the average veloc-
ity for the time interval from 2.00 s to 3.00 s. (b) Find the
average velocity for the time interval from 2.00 to 2.10 s.

. The position of a particle moving along the x axis varies
in time according to the expression x = 31, where xis in
meters and { is in seconds. Evaluate its position (a) at { =
3.00sand (b) at 3.00 s + At (c) Evaluate the limit of Ax/At
as At approaches zero to find the velocity at t = 3.00 s.

8. Find the instantaneous velocity of the particle described
in Figure P2.1 at the following times: (a) { = 1.0s, (b) £t =
30s, (c)t=4.5s,and (d) t=T75s.

10. A car travels along a straight line at a constant speed of

60.0 mi/h for a distance d and then another distance d in
the same direction at another constant speed. The average
velocity for the entire trip is 30.0 mi/h. (a) What is the con-
stant speed with which the car moved during the second
distance d? (b) What If? Suppose the second distance d
were traveled in the opposite direction; you forgot some-
thing and had to return home at the same constant speed
as found in part (a). What is the average velocity for this
trip? (c) What is the average speed for this new trip?

12. Review. A 50.0-g Super Ball traveling at 25.0 m/s bounces

off a brick wall and rebounds at 22.0 m/s. A high-speed
camera records this event. If the ball is in contact with
the wall for 3.50 ms, what is the magnitude of the average
acceleration of the ball during this time interval?

18. An object moves along the x axis according to the equa-

tion x = 3.00¢2 — 2.00¢ + 3.00, where xis in meters and ¢
is in seconds. Determine (a) the average speed between
t = 2.00sand t = 3.00s, (b) the instantaneous speed at
t = 200 s and at { = 3.00 s, (c) the average acceleration
between t = 2.00 s and ¢ = 3.00 s, and (d) the instanta-
neous acceleration at f = 2.00 s and ¢ = 3.00 s. (e) At what
time is the object at rest?

29. The driver of a car slams on the brakes when he sees a tree

blocking the road. The car slows uniformly with an acceler-
ation of —5.60 m/s* for 4.20 s, making straight skid marks
62.4 m long, all the way to the tree. With what speed does
the car then strike the tree?



33. An object moves with constant acceleration 4.00 m/s* and

over a time interval reaches a final velocity of 12.0 m/s. (a) If
its initial velocity is 6.00 m/s, what is its displacement during
the time interval? (b) What is the distance it travels during
this interval? (c) If its initial velocity is —6.00 m/s, what is its
displacement during the time interval? (d) What is the total
distance it travels during the interval in part (c) ?

36. At t = 0, one toy car is set rolling on a straight track

with initial position 15.0 cm, inital velocity —3.50 cm/s,
and constant acceleration 2.40 cm/s®. At the same moment,
another toy car is set rolling on an adjacent track with ini-
tial position 10.0 cm, inital velocity +5.50 cm/s, and con-
stant acceleration zero. (a) At what time, if any, do the two
cars have equal speeds? (b) What are their speeds at that
time? (c) At what time(s), if any, do the cars pass each other?
(d) What are their locations at that time? (e) Explain the
difference between question (a) and question (c) as clearly
as possible.

A baseball is hit so that it travels straight upward after being

struck by the bat. A fan observes that it takes 3.00 s for the
ball to reach its maximum height. Find (a) the ball’s initial
velocity and (b) the height it reaches.

46. |[E] A package is dropped at time t = 0 from a helicopter

that is descending steadily at a speed »,. (a) What is the
speed of the package in terms of v, g and £ (b) What verti-
cal distance d is it from the helicopter in terms of gand #?
(c) What are the answers to parts (a) and (b) if the helicop-
ter is rising steadily at the same speed?

[El Twoobjects, Aand B, are

B An inquisitive physics student and mountain climber

climbs a 50.0-m-high cliff that overhangs a calm pool of
water. He throws two stones vertically downward, 1.00 s apart,
and observes that they cause a single splash. The first stone
has an initial speed of 2.00 m/s. (a) How long after release
of the first stone do the two stones hit the water? (b) What
initial velocity must the second stone have if the two stones
are to hit the water simultaneously? (c) What is the speed of
each stone at the instant the two stones hit the water?

58. A catapult launches a test rocket vertically upward from

a well, giving the rocket an inital speed of 80.0 m/s at
ground level. The engines then fire, and the rocket accel-
erates upward at 4.00 m/s® until it reaches an altitude of
1 000 m. At that point, its engines fail and the rocket goes
into free fall, with an acceleration of —9.80 m/s*. (a) For
what time interval is the rocket in motion above the
ground? (b) What is its maximum altitude? (c) What is its
velocity just before it hits the ground? (You will need to
consider the motion while the engine is operating and the
free-fall motion separately.)

connected by hinges to a rigid rod L
that has a length L. The objects . .
slide along perpendicular guide T

rails as shown in Figure P2.63. y L .
Assume object A slides to the left o —
with a constant speed ». (a) Find 3=,

the velocity vy of object Basafunc- O,
tion of the angle 6. (b) Describe vy
Figure P2.63

relative to v. Is vy always smaller
than v, larger than », or the same
as v, or does it have some other relationship?



