I. A tov car moving at constant speed completes one lap

[

around a circular urack (a distance of 200 m) in 25.0 s,
(a) What is its average speed? (b) I the mass of the car
is 1.530 kg, what is the magnitude of the force that keeps
i circles?

A 55.0-ky ice skater is moving at 4.00 m/s when she
grabs the loose end of a rope, the opposite end ot
which is ted to a pole. She then moves in a circle of ra-
chivs 0.800 m arownd the puole. (a) Determine the force
exerted by the rope on her arms. (b) Compare this
torce with her weight.

il ::IJ A light string can support a stationary hanging load of
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27| A person stands on a scale in an elevator. As the elevator

25.0 kg belore breaking. A 3.00-kg mass attached to the
string rotates on i horizontal, frictionless wable in a cir-
cle of radius 0.800 m. Whart range of specds can the
mass have before the string hreaks?

A coin placed 50.0 cm from the center of a rotaung.

horizontal tuntable slips when its speed is 50.0 cm,'s.
(a) What provides the force in the radial direction
when the coin is stationary relative to the nuntables
(b) What is the coelficient of static friction between
coin and trntable?

starts, the scale has a constant reading ol 591 N. As the
elevator later stops, the scale reading is 391 N. Assume
the magnitude of the acceleration is the same during
starting and stopping, and determine (a) the weight of
the person, (b) the person’s mass, andl (¢) the acceleru-
tion of the elevator.
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_ V.| A crate of eggs is located in the middle of the flathed of

a pickup truck as the truck negotiates an unbankecd
curve in the road. The curve may be regarded as an arc
of a circle of radius 35.0 m. If the coefficient of static
friction between crate and truck is 0.600, how fast can
the truck be moving without the crate slidings
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13, Consider a conical pendulum with an 80.0-kg bob on a

10.0-m wire making an angle of 8 = 5.00° with the vert-

cal (Fig. P6.13). Determine (a) the horizontal and vert-

cal components of the force exerted by the wire on the
pendulum and (b) the radial acceleration of the bob.

\

H3.

54.

A student builds and calibrates an accelerometer which

she uses to determine the speed of her car around »
certain unbanked highway curve. The accelerometer is
a plumb bob with a protractor that she attaches w the
roof of her car. A friend riding in the car with her ob-
serves that the plumb bob hangs at an angle of 15.0°
from the vertical when the car has a speed of 23.0 m/s.
(a) What is the cenuipetal acceleration of the car
rounding the curve? (b) What is the radius of the
curve? (¢) What is the speed of the car if the plumb bob
deflection is 9.00° while the car s rounding the same
curve?

A string under a tension of 50.0 N i1s used to whirl a
rock in a horizontal circle of radius 2.50 m at a speed of
20.4 m/s. The suing is pulled in and the speed of the
rock increases. When the string is 1.00 m long and the
speed of the rock is 51.0 m/s, the string breaks. What is
the breaking strength (in newtons) of the string?
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14, A car traveling on a straight road ai 9.00 m/s goes over

a hump in the road. The hump may be regarded as an
arc of a circle of radius 11.0 mi. (a) What is the apparent
weight of a 600-N woman in the car as she ndes over the
hump? (b) What must be the speed of the car over the
hump if she is to experience weightessness? (That is, if
her apparent weight is zero. )

EE_SJ Tarzan (m = 85.0 kg) tries to cross a river by swinging

from a vine. The vine is 10.0 m long, and his speed at
the bottom of the swing (as he just clears the water) is
8.00 m/s. Tarzan doesn’t know that the vine has a
breaking strength of 1 000 N. Does he make it safely
across the river?

17.] A 40.0-kg child sits in a swing supported by two chains,

each 3.00 m long. If the tension in each chain at the
lowest point is 350 N, find (a) the child’s speed at the
lowest point and (b) the force exerted by the seat on
the child at the lowest point. (Neglect the mass of the
seat.)

WEB E A pail of water is rotated in a verucal circle of radius
1.00 m. What must be the minimum speed of the pail at
the top of the circle if no water is to spill out?

20. A 0.400-kg object is swung in a vertical circular path on
a string 0.500 m long. If its speed is 4.00 m/s at the top
of the circle, what is the tension in the string theves

o
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il- A roller-coaster car has a mass of 300 ke when fully

loaded with passengers (Fig. P6.21). (a) If the car has

= | B

speed of 20.0 m/s ar pomt A, what is the [orce exerted
by the track on the car at this point? (b) What is the
maximum speed the car can have at B and still remain
on the mack?

23, A merry-go-round

makes one completa revoluton in
12.0 5. If a 45.0-ke child n the horis '
ik a %2.0-kg chila sits on the horizontal floor of

the merry-go-round 3.00 m from the center. find (2} the

1ld’s acceleration and (b) the horizontal force of fric-

uon thart acts on the child. (¢

C
What minimum coeffy
clent of statc fricton is necessary o keep the child
i " s | 4 o : . =
irom slipping:

59. Figure P6.59 shows a Ferris wheel that rotates four tumes
each minute and has a diameter of 18.0 m. (a) What s
the centripetal acceleration of a rider? What force does
the seat exert on a 40.0-kg rider (b) at the lowest point
of the ride and (c) at the highest point of the nde?

1) What force (magnitude and direction) does the seat
exert on a rider when the rider is haltway between top
and botroms
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Figure P6.61

_l:rl Ul amusement park ride consists of a large vertical

cylinder that spins abour its axis fast enough that am

person inside 15 held up against the wall when the floor
drops away (Fig. P6.63). The coefficient of static fric-
uon between person and wall is w,, and the radius of
the cvlinder 1s R (a show that the Mmaximum pe 10l 0l
revolution necessary to keep the person from falling is

T = (At 3 ak LF 2 ]
I'= (4m=Ru,/2)""=. (b) Obtain a numerical value f

‘I'G R=400m ond g = 0.400.




Wt 7 PSS ((Review )

Y. An 1 800-kg car passes over a bumnp in a road thar fal-
lows the arc of a circle of radius 42.0 m as in Figuie
P6.46. (a) What force does the road exert on the car as

2b. After its release at the top of the first rise, a roller
coaster car moves freely with negligible friction. The
roller coaster shown in Figure P8.26 has a circular loop

the car passes the highest point of the bump il the ¢ of radius 20.0 m. The car barelv makes it around the
wavels at 16.0 m/s? (b) What is the maximum speed the loop: At the top of the loop, the riders are upside dom
car can have as it passes this highest point before losing and feel weightless. (a) Find the speed of the roller

contact with the road?

coaster car at the top of the loop (position 3). Find the
speed of the voller coaster car (b) at position 1 and
(c) at position 2.
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!E r’i A model airplane of mass 0.730 kg flies inw harzontal E 5 -
circle at the end of a 60.0-m cornirol wire, with a speedd % f’ 2
of 35.0 m/s. Compute the tension in the wire if it makes & 4 £ “
A constant angle ol 20.0° with the horzomal. The forces b i S =
ey e . —r
xerted on Pl he 1] oot : 0l wire - K -ﬁ : et
exUIries the arplane are the pull ol the control wive, .
I8 own weight, and aerndvnamice lift. which acts w 20.0¢ -
mward from the vertical as shown in Figure P5.69.
Figure P8.24
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i 14. A simple. 2.00-m-long pendulum is released from rest
when the support string is at an angle of 23.0° fram the
I vertical. What is the spesd-alibesispended sam-at the Figure P8.72

bortom of the swing? Tension ket m = 2.00 kﬁ
'__l{ A bead slides without friction around a luop-the-loop

(Fig. PR.15). [ the head is released from a height & =

3.50R, what is its speed at point A? How great is the nor-

mal force on it if its mass is 5.00 g?

(8. As shown in Figure P9.18, a bullet of mass m and speed
v passes completely through a pendulum bob of MAsS

M. The bullet emerges with a speed of v/2. The pendu-
lum bob is suspended by a stiff rod of length € and neg-

S ligible mass. What is the minimum value of v such that
the pendulum bob will barely swing through a complete
vertical circle?
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