33, (1) Three blocks on a frictionless horizontal surface are
in contact with each other, as shown in Fig. 4-51. A force F
is applied to block A (mass my,). (a) Draw a free-body
diagram for each block. Determine (b) the acceleration of
the system (in terms of ms . my. and me), (¢) the net force
on each block, and (d) the force of contact that each block
exerts on its neighbor. (¢) If my = mp = me = 12.0kg and
F = 960N, give numerical answers to (b), (¢), and (d).
Do your answers make sense intuitively?

FIGURE 4-51 Problem 33.

34, (I1T) The two masses shown in Fig. 4-52 are each initially
1.80m above the ground, and the massless frictionless
pulley is 4.8 m above the ground. What maximum height
does the lighter object reach after the system is released?
[ Hine: First determine the acceleration of the lighter mass
and then its velocity at the moment the heavier one hits
the ground. This is its “launch™ speed. Assume it doesn’t
hit the pulley.]
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FIGURE 4-52 Problem 34,
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. (1) Suppose two boxes on a frictionless table are
connected by a heavy cord of mass 1.0kg. Calculate the
acceleration of each box and the tension at each end of
the cord. using the free-body diagrams shown in Fig. 4-33.
Assume Fp = 400N, and ignore sagging of the cord.

4-8 Newton's Laws with Friction; Inclines

36. (1) If the coefficient of kinetic friction between a 35-kg
crate and the floor is 0.30, what horizontal force is
required to move the crate at a steady speed across the
floor? What horizontal force is required if py is zero?

37. (I) A force of 48.0N is required to start a 5.0-kg box
maoving across a horizontal concrete floor. (@) What is the
coeflicient of static friction between the box and the floor?
(b) If the 48.0-N force continues, the box accelerates at
0.70 m/s*. What is the coefficient of kinetic friction?

38, (1) Suppose that vou are standing on a train accelerating
at 0.20g. What minimum coefficient of static friction must
exist between vour feet and the floor if you are not to
slide?

39. (T) What is the maximum acceleration a car can undergo
if the coefficient of static friction between the tires and
the ground is 0.807

40. (I1) The coefficient of static friction between hard rubber
and normal street pavement is about 0.8. On how steep a
hill (maximum angle) can you leave a car parked?

41 (11) A 15.0-kg box is released on a 327 incline and accel-
erates down the incline at 0.30m/s’. Find the friction
force impeding its motion. What is the coefficient of
kinetic friction?

42. (I1) A car can decelerate at —4.80 m/s® without skidding
when coming to rest on a level road. What would its
deceleration be if the road were inclined at 137 uphill?
Assume the same static friction coefficient.

43. (IT) (a) A box sits at rest on a rough 30” inclined plane.
Draw the free-body diagram, showing all the forces acting
on the box. () How would the diagram change if the box
were sliding down the plane? (¢) How would it change if
the box were sliding up the plane after an initial shove?

44, (IT) Drag-race tires in contact with an asphalt surface
have a very high coefficient of static friction. Assuming a
constant acceleration and no slipping of tires, estimate the
coefficient of static friction needed for a drag racer to
cover 1.0km in 12 s, starting from rest.

45. (I1) The coefficient of kinetic friction for a 22-kg bobsled
on a track is 0.10. What force is required to push it down
a 6.0% incline and achieve a speed of 60 km/h at the end
of 75m?

46. (IT) For the system of Fig. 4-32 (Example 4-20) how
large a mass would box A have to have to prevent any
motion from occurring? Assume u, = 0.30.

47. (I1) A box is given a push so that it slides across the floor.
How far will it go, given that the coefficient of Kinetic
friction is 0.20 and the push imparts an initial speed of

Compare your results to Example 4-12 and Fig. 4-22. 4.0m/s?
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FIGURE 4-53 Problem 35. Free-body diagrams for two boxes on a table connected by a heavy
cord. and being pulled to the right as in Fig. 4-22a. Vertical forces, Fy and Fg . are not shown.
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