7.3 =+ CP A 120-kg mail bag hangs by a vertical rope 3.5 m long.
A postal worker then displaces the bag to a position 2.0 m side-
ways from its original position, always keeping the rope taut.
(a) What horizontal force is necessary to hold the bag in the new
Position? (b) As the bag is moved to this position, how much work
is done (i) by the rope and {ii) by the worker?

1.7 »= You are testing a new amusement park roller coaster with
an empty car of mass 120 kg. One part of the track is a vertical
loop with radius 12.0 m. At the bottom of the loop (point A) the car
has speed 25.0 m/s, and at the top of the loop (point B) it has speed

_8.0 my/s, As the car rolls from point A to point B, how much work
is done by friction?

1.14 ++ Anideal spring of negligible mass is 12.00 cm long whén

nothing is attached to it. When you hang a 3.15-kg weight from it,
you measure its length to be 13.40 cm. If you wanted to store 10.0 J
of potential energy in this spring, what would be its tofal length?
Assume that it continues to obey Hooke’s law.

7.23 ++ A 2.50-kg mass is pushed against a horizontal spring of
force constant 25.0 N/cm on a frictionless air table. The spring is
attached to the tabletop, and the mass is not attached to the spring
in any way. When the spring has been compressed enough to store
11.5 J of potential energy-in it, the mass is suddenly released from
rest. (a) Find the greatest speed the mass reaches. When does this
occur? (b) What is the greatest acceleration of the mass, and when
does it occur?

1.31 « You and three friends stand  Figure E7.31
at the corners of a square whose
sides are 8.0 m long in the middle
of the gym fleor, as shown in
Fig. E7.31. You take your physics
book and push it from one person 8.0m
to the other. The book has a mass of

: 1.5 kg, and the coefficient of kinetic
friction between the book and the
floor is gy = 0.25. (a) The book
slides from you to Beth and then from Beth to Carlos, along the lines
connecting these people. What is the work done by friction during
this displacement? (b) You slide the book from you to Carlos along
the diagonal of the square. What is the work done by friction during
this displacement? (¢) You slide the bock to Kim, who then slides it
back to you. What is the total work done by friction during this
motion of the book? (d) Is the friction force on the book conservative
or nonconservative? Explain.

Beth 8.0m Carlos

You Kim

7.35 «« CALE A force parallel to the x-axis acts on a particle mov-
ing along the x-axis. This force produces potential energy U(x)
(x) = axt, where a = 1201/ m*. What is the force

given by U 0 J/n
(magnitude and direction) when the particle is at x = —0.800 m?

1.38 * A marble moves along the Figure E7.38
x-axis. The potential-energy func-

tion is shown in Fig. E7.38. () At = U

which of the labeled x-coordinates

is the force on the marble zero?

(b) Which of the labeled x-coordi-
nates is a position of stable equi-
librium? (c) Which of the labeled o
x-coordinates is a position of
unstable equilibrium?
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_ the snowball, what angle o
does a radial line from the

7.42 « A 2.00-kg block is pushed against a spring with negligible
mass and force constant & = 400 N/m, compressing it 0.220 m.
When the block is released, it moves along a frictionless, hori-
zontal surface and then up a frictionless incline with slope 37.0°
(Fig. P7.42). (a) What is the speed of the block as it slides along

- the horizontal surface after having left the spring? (b) How far

does the block travel up the incline before starting to slide back
down? .

Figure P7.42

1.63 + BP A skier starts at
the top of a very large, fric-
tionless snowball, with a
very small initial speed, and
skis straight down the side
(Fig. P7.63). At what point
does she lose contact with
the snowball and fly off at a
tangent? That is, at the
instant she loses contact with

center of the snowball to the
skier make with the vertical?
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7.83 ++¢ BALC A cutting tool under microprocessor control has
several forces acting on it. One force is F= —axyzj, a force in
the negative y-direction whose magnitude depends on the posi-
tion of the tool. The constant is @ = 2.50 N/m>. Consider the
'displacement of the tool from the origin to the point x = 3.00 m,
y = 3.00 m. (a) Calculate the work done on the tool by F if this
displacement is along the straight line y = x that connects these
- two points. (b) Calculate the work done on the tool by F if the
tool is first moved out along the x-axis to the point
x =3.00m, y = 0 and then moved parallel to the y-axis to the
point x = 3.00 m, y = 3.00 m. (c) Compare the work done by F
along these two paths. Is F conservative or nonconservative?
Explain.
1.84 « CALC (a) Is the force F = Cy%, where C is a negative
constant with units of N/m?, conservative or nonconservative?
Justify your answer. (b) Is the force i" = Cyz?, where C is a nega-
tive constant with units of N/m?, consetvative or nonconservative?
Justify your answer. )
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3/177 Calculate the maximum velocity of slider B if the
system is released from rest with x = y. Motion is
in the vertical plane. Assume friction is negligible.
The sliders have equal masses.

Ans. (Upkhnaz = 0.962 m/s

Problem 3/177

»3/179 The chain starts from rest with a sufficient number
of links hanging over the edge to barely initiate mo-
tion in overcoming friction between the remainder
of the chain and the horizontal supporting surface.
Determine the velocity v of the chain as the last
link leaves the edge. The coefficient of kinetic fric-
tion is pz. Neglect any friction at the edge.

Ans. v =

Problem 3/179



