Problem # 1

39. B A point is located in a polar coordinate system by the
coordinates r = 2.5 m and 6 = 35°. Find the x- and y-coordi-
nates of this point, assuming that the two coordinate systems
have the same origin.

Problem # 2

45. For the triangle shown in Figure P1.45, what are (a) the
length of the unknown side, (b) the tangent of 6, and (c) the
sine of ¢?

6.00 m
9.00 m

Figure P1.45

Problem # 3

1. If the velocity of a particle is nonzero, can the particle’s accel-
eration be zero? Explain.

Problem # 4

2. If the velocity of a particle is zero, can the particle’s accelera-
tion be nonzero? Explain.



Problem #5

1. [Ei8] The speed of a nerve impulse in the human body is
about 100 m/s. If you accidentally stub your toe in the dark,
estimate the time it takes the nerve impulse to travel to your
brain.

Solution #6

9. A jet plane has a takeoff speed of v,, = 75 m/s and can move
along the runway at an average acceleration of 1.3 m/s®. If the
length of the runway is 2.6 km, will the plane be able to use
this runway safely? Defend your answer.

Solution #7

11. The cheetah can reach a top speed of 114 km/h (71 mi/h).
While chasing its prey in a short sprint, a cheetah starts from
rest and runs 45 m in a straight line, reaching a final speed of 72
km/h. (a) Determine the cheetah’s average acceleration during
the short sprint, and (b) find its displacement at { = 3.5 s.

Solution # 8

20. A particle starts from rest 4 (;n/s2)
and accelerates as shown in 2 _
Figure P2.20. Determine (a) ] e b4/ 05 08 | :
the particle’s speed at t = 10.0 0 £(s)
sand at ¢t = 20.0 s, and (b) the 5 10 15 20
distance traveled in the first o & e
20.0 s. | el

21. A 50.0g Super Ball travel —3| ..

ing at 25.0 m/s bounces off :
a hrick wall and rehainde at Flglﬂ'e P2.20




Solution #9

27. An object moving with uniform acceleration has a velocity
of 12.0 cm/s in the positive x-direction when its x-coordinate
is 3.00 cm. If its x-coordinate 2.00 s later is —5.00 cm, what is
its acceleration?

Solution # 10

39. A car starts from rest and travels for 5.0 s with a uniform accel-
eration of +1.5 m/s*. The driver then applies the brakes, caus-
ing a uniform acceleration of —2.0 m/s*. If the brakes are
applied for 3.0 s, (a) how fast is the car going at the end of the
braking period, and (b) how far has the car gone?

Solution # 11

45. A ball is thrown vertically upward with a speed of 25.0 m/s.
(a) How high does it rise? (b) How long does it take to reach
its highest point? (¢) How long does the ball take to hit the
ground after it reaches its highest point? (d) What is its veloc-
ity when it returns to the level from which it started?

Solution # 12

47. A certain freely falling object, released from rest, requires
1.50 s to travel the last 30.0 m before it hits the ground. (a)
Find the velocity of the object when it is 30.0 m above the

ground. (b) Find the total distance the object travels during
the fall.



Solution # 13

71. A stuntman sitting on a tree limb wishes to drop vertically
onto a horse galloping under the tree. The constant speed of
the horse is 10.0 m/s, and the man is initially 3.00 m above
the level .of the saddle. (a) What must be the horizontal dis-
tance between the saddle and the limb when the man makes
his move? (b) How long is he in the air?
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