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Quiz Question
Consider riding a Ferris wheel.

(a) As you ride, your apparent weight is different at the top
than at the bottom of the wheel. How can this be, since
your mass remains constant?

(b) Calculate your apparent weight at the top and bottom of
a Ferris wheel, given that the radius of the wheel is 7.0 m,
it completes one revolution every 32 s, and your mass is
60.0 kg.

174 CHAPTER 6 APPLICATIONS OF NEWTON’S LAWS

37. • Two blocks are connected by a string, as shown in Fig-
ure 6–33. The smooth inclined surface makes an angle of 35°
with the horizontal, and the block on the incline has a mass of
5.7 kg. The mass of the hanging block is Find 
(a) the direction and (b) the magnitude of the hanging block’s
acceleration.

m = 3.2 kg.

38. • Referring to Problem 37, find (a) the direction and (b) the
magnitude of the hanging block’s acceleration if its mass is

39. •• Referring to Figure 6-32, find the tension in the string con-
necting (a) and and (b) and Assume the table is
frictionless and the masses move freely.

40. •• IP A3.50-kg block on a smooth tabletop is attached by a string
to a hanging block of mass 2.80 kg, as shown in Figure 6–34.
The blocks are released from rest and allowed to move freely.
(a) Is the tension in the string greater than, less than, or equal to
the weight of the hanging mass? Find (b) the acceleration of the
blocks and (c) the tension in the string.

m3.m2m2m1

m = 4.2 kg.

is the tension in the string? (c) If the mass of block 1 is increased,
does the tension in the string increase, decrease, or stay the same?

42. ••• Buckets and a Pulley Two buckets of sand hang from op-
posite ends of a rope that passes over an ideal pulley. One bucket
is full and weighs 110 N; the other bucket is only partly filled and
weighs 63 N. (a) Initially, you hold onto the lighter bucket to keep
it from moving. What is the tension in the rope? (b) You release
the lighter bucket and the heavier one descends. What is the ten-
sion in the rope now? (c) Eventually the heavier bucket lands and
the two buckets come to rest. What is the tension in the rope now?

Section 6–5 Circular Motion
43. • When you take your 1200-kg car out for a spin, you go around a

corner of radius 57 m with a speed of 15 m/s. The coefficient of
static friction between the car and the road is 0.88.Assuming your
car doesn’t skid, what is the force exerted on it by static friction?

44. • Find the linear speed of the bottom of a test tube in a cen-
trifuge if the centripetal acceleration there is 52,000 times the ac-
celeration of gravity. The distance from the axis of rotation to
the bottom of the test tube is 7.5 cm.

45. • BIO A Human Centrifuge To test the effects of high acceler-
ation on the human body, the National Aeronautics and Space
Administration (NASA) has constructed a large centrifuge at
the Manned Spacecraft Center in Houston. In this device, astro-
nauts are placed in a capsule that moves in a circular path with
a radius of 15 m. If the astronauts in this centrifuge experience
a centripetal acceleration 9.0 times that of gravity, what is the
linear speed of the capsule?

46. • A car goes around a curve on a road that is banked at an angle
of 31.5°. Even though the road is slick, the car will stay on the
road without any friction between its tires and the road when
its speed is 22.7 m/s. What is the radius of the curve?

47. •• Jill of the Jungle swings on a vine 6.5 m long. What is the ten-
sion in the vine if Jill, whose mass is 61 kg, is moving at 2.4 m/s
when the vine is vertical?

48. •• IP In Problem 47, (a) how does the tension in the vine change
if Jill’s speed is doubled? Explain. (b) How does the tension
change if her mass is doubled instead? Explain.

49. •• IP (a) As you ride on a Ferris wheel, your apparent weight is
different at the top than at the bottom. Explain. (b) Calculate
your apparent weight at the top and bottom of a Ferris wheel,
given that the radius of the wheel is 7.2 m, it completes one rev-
olution every 28 s, and your mass is 55 kg.

m1 = 1.0 kg m2 = 2.0 kg

m3 = 
3.0 kg

▲ FIGURE 6–32 Problems 36, 39, and 88

35°

m
5.7 kg

3.50 kg

2.80 kg

▲ FIGURE 6–34 Problem 40

▲ FIGURE 6–33 Problems 37 and 38

41. •• IP A7.3-N force pulls horizontally on a 1.7-kg block that slides
on a smooth horizontal surface. This block is connected by a hor-
izontal string to a second block of mass on the
same surface. (a) What is the acceleration of the blocks? (b) What

m2 = 0.81 kg

A Ferris Wheel (Problems 49 and 70)

50. •• Driving in your car with a constant speed of 12 m/s, you
encounter a bump in the road that has a circular cross-section, as
indicated in Figure 6–35. If the radius of curvature of the bump
is 35 m, find the apparent weight of a 67-kg person in your car as
you pass over the top of the bump.
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