76. A 28.0-kg block is connected to an empty 1.35-kg bucket

by a cord running over a frictionless pulley (Fig. 4-59).
The coefficient of static friction between the table and the
block is 0450 and the coefficient of kinetic friction
between the table and the block is 0.320. Sand is gradu-
ally added to the bucket until the system just begins to
move. (@) Calculate the mass ol sand added to the bucket.
(b) Calculate the acceleration of the system.

28.0 kg

FIGURE 4-59 Problem 76.

77. In the design of a supermarket, there are to be several

8.

ramps connecting different parts of the store. Customers
will have to push grocery carts up the ramps and it is
obviously desirable that this not be too difficult. The engi-
neer has done a survey and found that almost no one
complains if the force directed up the ramp is no more than
20 N. Ignoring friction, at what maximum angle # should the
ramps be built, assuming a full 30-kg grocery cart?

(@) What minimum force F is needed to lift the piano
{mass M) using the pullev apparatus shown in Fig. 4-60?

80. In the design process for a child-restraint chair, an engi-

neer considers the following set of conditions: A 12-kg
child is riding in the chair, which is securely fastened to
the seat of an automobile (Fig. 4-61). Assume the auto-
mobile is involved in a head-on collision with another
vehicle. The initial speed wy of the car is 45 km/h, and this
speed is reduced to zero during the collision time of
0.20s. Assume a constant car deceleration during the
collision and estimate the net horizontal force F that the
straps of the restraint chair must exert on the child in
order to keep her fixed to the chair. Treat the child as a
particle and state any additional assumptions made
during your analysis.

FIGURE 4-61 Problem 80.

81. A 7650-kg helicopter accelerates upward at 0.80m/s

while lifting a 1250-kg frame at a construction site, Fig. 4-62.
(@) What is the lift force exerted by the air on the heli-
copter totors? () What is the tension in the cable (ignore
its mass) that connects the frame to the helicopter?
(¢) What force does the cable exert on the helicopter?

(b) Determine the tension in each section of rope: Fry,
F‘rz. FI'S' and F‘r_p

(7

mg
FIGURE 4-62 Problem &1.

: 82. A super high-speed 12-car Italian train has a mass of
) 660 metric tons (660,000 kg). It can exert a maximum
force of 400 kN horizontally against the tracks, whereas
at maximum velocity (300 km/h). it exerts a force of
about 150 kN. Calculate (a) its maximum acceleration,

and (b) estimate the foree of air resistance at top
speed.

| FIGURE 4-60
" Problem 78.

83. A 65-kg ice skater coasts with no effort for 75 m until she

stops. If the coelficient of kinetic friction between her

skates and the ice is wy. = 0.10, how fast was she moving
at the start of her coast?

79. A jet aircraft is accelerating at 3.5 m/s” at an angle of 45°
above the horizontal. What is the total force that the
cockpit seat exerts on the 75-kg pilot?
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