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14.| A 40.0-kg child swings in a swing supported by two chains,
each 3.00 m long. The tension in each chain at the lowest
pointis 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. (Ignore the mass of the seat.)
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16. A roller-coaster car (Fig. P6.16) has a mass of 500 kg when
fully loaded with passengers. The path of the coaster from
its initial point shown in the figure to point ® involves
only up-and-down motion (as seen by the riders), with no
motion to the left or right. (a) If the vehicle has a speed
of 20.0 m/s at point @, what is the force exerted by the
track on the car at this point? (b) What is the maximum
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Figure P6.16 Problems 16 and 38.

speed the vehicle can have at point ® and still remain on
the track? Assume the roller-coaster tracks at points @ and
are parts of vertical circles of radius r, = 10.0 mand r, =
15.0 m, respectively.
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17.| An adventurous archeologist (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 is 8.00 m/s. The arche-
ologist doesn’t know that the vine has a breaking strength
of 1 000 N. Does he make it across the river without falling
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19. A roller coaster at the Six

Flags Great America amuse-
ment park in Gurnee, Illinois,
incorporates some clever design
technology and some basic phys-
ics. Each vertical loop, instead of
being circular, is shaped like a
teardrop (Fig. P6.19). The cars
ride on the inside of the loop
at the top, and the speeds are
fast enough to ensure the cars
remain on the track. The biggest
loop is 40.0 m high. Suppose the
speed at the top of the loop is
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Figure P6.19

13.0 m/s and the corresponding centripetal acceleration of
the riders is 2g. (a) What is the radius of the arc of the tear-
drop at the top? (b) If the total mass of a car plus the riders
is M, what force does the rail exert on the car at the top?
(c) Suppose the roller coaster had a circular loop of radius
20.0 m. If the cars have the same speed, 13.0 m/s at the top,
what is the centripetal acceleration of the riders at the top?
(d) Comment on the normal force at the top in the situa-
tion described in part (¢) and on the advantages of having

teardrop-shaped loops.
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