Name AP Physics HW #1 Date

Chapter 2 Problems

Section 2.1 Displacement Section
Section 2.2 Velocity

3. Two boats start together and race
across a 60-km-wide lake and back. Boat A
goes across at 60 km/h and returns at 60
km/h. Boat B goes across at 30 km/h, and its
crew, realizing how far behind it is getting,
returns at 90 km/h. Turnaround times are
negligible, and the boat that completes the
round trip first wins. (a) Which boat wins
and by how much? (Or is it a tie?) (b) What
is the average velocity of the winning boat?

8. If the average speed of an orbiting
space shuttle is 19 800 mi/h, determine the
time required for it to circle Earth. Make
sure you consider the fact that the shuttle is
orbiting about 200 mi above Earth’s surface,
and assume that Earth’s radius is 3 963
miles.

12. A race car moves such that its
position fits the relationship

X = (5.0 m/s)t + (0.75 m/s®)t®

where x is measured in meters and tin
seconds. (a) Plot a graph of the car’s
position versus time. (b) Determine the
instantaneous velocity of the carat t =4.0 s,
using time intervals of 0.40 s, 0.20 s, and
0.10 s. (c) Compare the average velocity
during the first 4.0 s with the results of (b).

Find the instantaneous velocities of

the tennis player of Figure P2.13 at (a) 0.50
s,(b)2.0s,(c)3.0s,and (d) 4.5s.

Mr. Dove

x(m)

Figure P2.13

Section 2.3  Acceleration

18. The velocity vs. time graph for an
object moving along a straight path is
shown in Figure P2.18. (a) Find the average
acceleration of the object during the time
intervals 0t0 5.0s,5.0sto 15s,and 0 to 20
s. (b) Find the instantaneous acceleration at
2.0s,10s,and 18s.
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Figure P2.18
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Section 2.5 One-Dimensional Motion
with Constant Acceleration

20.  Acar traveling in a straight-line path
has a velocity of +10.0 m/s at some instant.
After 3.00 s, its velocity is +6.00 m/s. What is
the average acceleration of the car during
this time interval?

23. A speedboat increases its speed
uniformly from 20 m/s to 30 m/s in a
distance of 200 m. Find (a) the magnitude of
its acceleration and (b) the time it takes the
boat to travel the 200-m distance.

A Cessna aircraft has a lift-off speed
of 120 km/h. (a) What minimum constant
acceleration does the aircraft require if it is
to be airborne after a takeoff run of 240 m?
(b) How long does it take the aircraft to
become airborne?

28. A jet plane lands with a speed of 100
m/s and can accelerate at a maximum rate
of —=5.00 m/s? as it comes to rest. (a) From
the instant the plane touches the runway,
what is the minimum time needed before it
can come to rest? (b) Can this plane land on
a small tropical island airport where the
runway is 0.800 km long?

30.  Acar accelerates uniformly from rest
to a speed of 40.0 mi/h in 12.0 s. Find (a) the
distance the car travels during this time and
(b) the constant acceleration of the car.

Mr. Dove

Section 2.6 Freely Falling Objects

35.  Acertain freely falling object
requires 1.50 s to travel the last 30.0 m
before it hits the ground. From what height
above the ground did it fall?
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