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8-23 The string in Fig. 8-35isL =120 cm

long, has a ball attached to one end, and is N t 1

fixed at its other end. The distance d to the -

fixed peg at point P is 75.0 cm. When the

initially stationary ball is released with the d

string horizontal as shown, it will swing

along the dashed arc. What is its speed pd |
ot

when it reaches N
(a) itslowest point and
(b) its highest point after the string
catches on the peg?
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8-36 A conservative force F(x) acts on a 2.0 kg particle that moves along the x axis.
The potential energy U(x) associated with F(x) is graphed in Fig. 8-43 . When the
particleisat x = 2.0 m, its velocity is-1.5 m/s.

(8 What are the magnitude and direction of F(x) at this position?

(b) Between what limits of x does the particle move?

(c) What isitsspeed at x = 7.0 m?
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8-42 A worker pushed a 27 kg block 9.2 m aong alevel floor at constant speed with a
force directed 32° below the horizontal. If the coefficient of kinetic friction between
block and floor was 0.20, what were

(a) the work done by the worker's force and

(b) the increase in thermal energy of the block—floor system?
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8-48 Approximately 5.5 10°kg of water fall 50 m over Niagara Falls each second.
(8) What is the decrease in the gravitational potential energy of the water—Earth

system each second?
(b) If all this energy could be converted to electrical energy (it cannot be), at what
rate would electrical energy be supplied? (The mass of 1 m® of water is 1000

kg.)
(c) If the électrical energy were sold at 1 cent/kW-h, what would be the yearly cost?
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8-58 A factory worker accidentally releases a 180 kg crate that was being held at rest at
the top of a 3.7 m-long-ramp inclined at 39° to the horizontal. The coefficient of kinetic
friction between the crate and the ramp, and between the crate and the horizontal
factory floor, is 0.28.
(a) How fast isthe crate moving as it reaches the bottom of the ramp?
(b) How far will it subsequently slide across the factory floor? (Assume that the
crate's kinetic energy does not change as it moves from the ramp onto the floor.)
(c) Do the answersto (a) and (b) increase, decrease, or remain the same if we halve
the mass of the crate?
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8-62 A playground dlide isin the form of an arc of a circle with a maximum height of
4.0 m, with aradius of 12 m, and with the ground tangent to the circle (Fig. 8-49). A
25 kg child starts from rest at the top of the dide and has a speed of 6.2 m/s at the

bottom.
(@) What isthe length of the dide?
(b) What average frictional force acts on the child over this distance?
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