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How many revolutions per minute would a
15-m-diameter Ferris wheel need to make for the passen-
gers to feel “weightless™ at the topmost point?

(IT) A bucket of mass 2.00 kg is whirled in a vertical circle
of radius 1.10m. At the lowest point of its motion the
tension in the rope supporting the bucket is 25.0N. (a) Find
the speed of the bucket. (h) How fast must the bucket
move at the top of the circle so that the rope does not go
slack?

. (II) How fast (in rpm) must a centrifuge rotate if a

particle 9.00 cm from the axis of rotation is to experience
an acceleration of 115,000 g's?

. (IT) In a “Rotor-ride™ at a carnival. people are rotated in a

cylindrically walled “room.” (See Fig. 5-35.) The room
radius is 4.6 m, and the rotation frequency is 0.50 revolu-
tions per second when the floor drops out. What is the
minimum coefficient of static friction so that the people
will not slip down? People on this ride say they were
“pressed against the wall”™ Is there really an outward
force pressing them against the wall? If so, what is its
source? If not, what is the proper description of their situ-
ation (besides “scary™)? [Hine: First draw the free-body
diagram for a person.]

FIGURE 5-35 Problem 18,

. (IT) A flat puck (mass M) is rotated in a circle on a fric-

tionless air-hockey tabletop. and is held in this orbit by a
light cord connected to a dangling block (mass m)
through a central hole as shown in Fig. 5-36. Show that
the speed of the puck is given by
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20.

FIGURE 5-36 Problem 19.

(IT) Redo Example 5-3, precisely this time, by not
ignoring the weight of the ball which revolves on a string
0.600 m long. In particular, find the magnitude of Fy. and
the angle it makes with the horizontal. [Hinr: Set the hori-
zontal component of Fy equal to may ; also, since there is
no vertical motion, what can vou say about the vertical
component of Fy?)

21, (IT) If a curve with a radius of 88 m is perfectly banked

for a car traveling 75 km/h, what must be the coefficient
of static friction for a car not to skid when traveling at
95 km/h?

*26. (I1) A car at the Indianapolis 500 accelerates uniformly

22,

.

(TT1) A 1200-kg car rounds a curve of radius 67 m banked
at an angle of 12°, If the car is traveling at 95 km/h, will a
friction force be required? If so, how much and in what
direction?

(TITy Two blocks, of masses my and m». are connected to
each other and to a central post by cords as shown in
Fig. 5-37. They rotate about the post at a frequency f
(revolutions per second) on a frictionless horizontal surface
at distances r; and r, from the post. Derive an algebraic
expression for the tension in each segment of the cord.
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FIGURE 5-37 Problem 23.

. (1) A pilot performs an evasive maneuver by diving verti-

cally at 310m/s. If he can withstand an acceleration of
9.0 g’s without blacking out. at what altitude must he begin
to pull out of the dive to avoid crashing into the sea?

*5-4 Nonuniform Circular Motion

%25,

(T) Determine the tangential and centripetal components
of the net force exerted on the car (by the ground) in
Example 5-8 when its speed is 15 m/s. The car's mass is
110 kg.

from the pit area, going from rest to 320km/h in a semi-
circular arc with a radius of 220 m. Determine the tangen-
tial and radial acceleration of the car when it is halfway
through the turn, assuming constant tangential accelera-
tion. If the curve were flat, what would the coefficient of
static friction have to be between the tires and the road to
provide this acceleration with no slipping or skidding?

- (1) A particle revolves in a horizontal circle of radius

2.90m. Al a particular instant, its acceleration is 1,05 m/s%,
in a direction that makes an angle of 32.0° to its direction
of motion. Determine its speed (a) at this moment, and
() 2.00s later, assuming constant tangential acceleration.

5-6 and 5-7 Law of Universal Gravitation

28.

30,

(T) Calculate the force of Earth’s gravity on a spacecraft
12,800 km (2 Earth radii) above the Earth’s surface if its
mass is 1350 kg,

(T) At the surface of a certain planet. the gravitational accel-
eration g has a magnitude of 12.0 m/s>. A 21.0-kg brass ball
is transported to this planet. What is (@) the mass of the
brass ball on the Earth and on the planet, and (b) the
weight of the brass ball on the Earth and on the planet?

(11) Calculate the acceleration due to gravity on the
Moon. The Moon's radius is 1.74 % 10°m and its mass is
7.35 % 102 kg,
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