PY 205H - Homework #2

4-49) In the figure on the left, a 0.500-kg block is suspended at the midpoint of a
1.25-m-long string. The ends of the string are attached to the ceiling at points
separated by 1.00 m. (a) What angle does the string make with the ceiling? (b) What
is the tension in the string? (¢) The 0.500-kg block is removed and two 0.250-kg
blocks are attached to the string such that the lengths of the three string segments
are equal (right figure). What is the tension in each segment of the string?

[0=37°, T=4.IN, T, =T; =3.4N, T, = 2.4N]
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4-67) A box of mass mz = 3.5 kg rests on a frictionless horizontal shelf and is
attached by strings to boxes of masses m1 = 1.5 kg and m3 = 2.5 kg as shown in the
figure below. Both pulleys are frictionless and massless. The system is released from
rest. After it is released, find (a) the acceleration of each of the boxes, and (b) the
tension in each string. [a =1.3 m/s? T1=17N, T3 = 21N]
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4-90) A frictionless surface is inclined at an angle of 30.0° to the horizontal. A 270-g
block on the ramp is attached to a 75.0-g block using a pulley, as shown in the figure
below. (a) Draw two free-body diagrams, one for the 270-g block and the other for

the 75.0-g block. (b) Find the tension in the string and the acceleration of the 270-g

block. (¢) The 270-g block is released from rest. How long does it take for it to slide a
distance of 1.00 m along the surface? Will it slide up the incline, or down the incline?
[T=0.864N,a=1.71 m/s? At = 1.08s]
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5-47) A 150-g block is projected up a ramp with an initial speed of 7.0 m/s. The
coefficient of kinetic friction between the ramp and the block is 0.23. (a) If the ramp
is inclined 25° with the horizontal, how far along the surface of the ramp does the
block slide before coming to a stop? (b) The block then slides back down the ramp.
What is the minimum coefficient of static friction between the block and the ramp if
the block is not to slide back down the ramp? [Ax = 4.0m, us = 0.47]
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5-60) A 10.0-kg block rests on a 5.0-kg bracket, as shown below. The 5.0-kg bracket
sits on a frictionless surface. The coefficients of friction between the 10.0-kg block
and the bracket on which it rests are ps = 0.40 and px = 0.30. (@) What is the
maximum force F that can be applied if the 10.0-kg block is not to slide on the
bracket? (b) What is the corresponding acceleration of the 5.0-kg bracket?

[Fmax = 24N, a = 1.6m/s2]
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5-80) An small object of mass m1 moves in a circular path of radius r on a

frictionless horizontal tabletop (below). It is attached to a string that passes through
a small frictionless hole in the center of the table. A second object with a mass of mz

is attached to the other end of the string. Derive an expression for r in terms of mj,
mz, and the time T for one revolution.
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5-131) You are on an amusement park ride with your back against the wall of a
spinning vertical cylinder. The floor falls away and you are held up by static friction.
Assume your mass is 75 kg. (a) Draw a free-body diagram of yourself. (b) Use this
diagram with Newton’s laws to determine the force of friction on you. (c) If the
radius of the cylinder is 4.0 m and the coefficient of static friction between you and
the wall is 0.55. What is the minimum number of revolutions per minute necessary
to prevent you from sliding down the wall? Does this answer hold only for you? Will
other, more massive, patrons fall downward? Explain. [F¢= 740N, 20 rev/min]
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