




























Answers Only. Detailed answers to follow.

[bookmark: _GoBack]16. (a) 8.6 N ; (b) 46.16 N ; (c) 38.6 N
17. (a) 17 N ; (b) 20 N ; (c) 15 N 
18. (a) 12.1 m/s ; (b) 19.4 m/s
19. (a) no; (b) - 12 N + 5.0 N
20. 8.5 N
21. (a) 19°; (b) 3.3 kN 
22. 18.4
23. 0.37 
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16 A loaded penguin sled weighing 80 N rests on a plane in-
clined at angle 6 = 20° to the horizontal (Fig. 6-23). Between the
sled and the plane, the coefficient of static friction is 0.25, and the
coefficient of kinetic friction is 0.15. (a) What s the least magni-
tude of the force F- parallel to the plane, that will prevent the sled
from slipping down the plane? (b) What is the minimum magni-
tude F that will start the sled moving up the plane? (¢) What
value of F is required to move the sled up the plane at constant
velocity?

=t

Fig.6-23 Problems 16and 22.

17 In Fig. 624, a force P acts on a block weighing 45 N. The
block i initially at rest on a plane inclined at angle # = 15° to the

horizontal. The positive direction of the ¥ axis is up the plane. The
coefficients of friction between block and plane are , = 0.50 and
i, = 0.34. In unit-vector notation, what is the frictional force on
the block from the plane when P is (a) (~5.0N)i, (b) (~8.0N)i.
and (¢) (15 N)i?

e

Fig.6-24 Problem 17.
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‘moving initially. (a) Will the block move? (b) In unit-vector nota-
tion, what is the force on the block from the wall?

=20 @ InFig.6-27. a box of Cheerios (mass mc = 10 kg) and a
box of Wheaties (mass rmy, = 3.0 kg) are accelerated across a hori-
zontal surface by a horizontal force F* applied to the Cheerios box.
‘The magnitude of the frictional force on the Cheerios box is 2.0 N,
and the magnitude of the frictional force on the Wheaties box is 4.0
N.If the magnitude of F*is 12 N, what is the magnitude of the force
on the Wheaties box from the Cheerios box?

Fig. 6-27 Problem 20.

=21 Aninitially stationary box of sand is to be pulled across a
floor by means of a cable in which the tension should not
exceed 1100 N. The coefficient of static friction between the box
and the floor is 0.35. (a) What should be the angle between the
cable and the horizontal in order to pull the greatest possible
amount of sand, and (b) what is the weight of the sand and box
in that situation?

22 @ InFig.6-23,a sled is held on an inclined plane by a cord

pulling directly up the plane. The sled is to be on the verge of mov-

ing up the plane. In Fig. 628, the magnitude F required of the

cord’s force on the sled is plotted versus a range of values for the

coefficient of static friction , between sled and plane: F; = 20N,
= 5.0N,and i, = 0.50. At what angle s the plane inclined?
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18 You testify as an expert witness in a case involving an acci-
dent in which car A slid into the rear of car B, which was stopped at
a red light along a road headed down a hill (Fig. 6-25). You find
that the slope of the hill is # = 12.0°, that the cars were separated
by distance d = 24.0 m when the driver of car A put the car into a
slide (it lacked any automatic anti-brake-lock system), and that the
speed of car A at the onset of braking was vo = 18.0 m/s. With what
speed did car A hit car B if the coefficient of kinetic friction was (a)
0.60 (dry road surface) and (b) 0.10 (road surface covered with wet
leaves)?

Fig.6-25 Problem 18.

=19 A 12N horizontal force F ¥
pushes a block weighing 50N
against a vertical wall (Fig. 6-26). The .
coefficient of static friction between

the wall and the block is 060, and

the coefficient of kinetic friction is

0.40. Assume that the block is not ~ Fig. 6-26 Problem 19.

Fundamentals of P... X
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BT B2 a

5.0N.and s, = 0.50. At what angle s the plane inclined?

e

s

Fig. 628 Problem 22

23 When the three blocks in Fig.
629 are released from rest, they ac-
celerate with a magnitude of 0.500
m/s. Block 1 has mass M, block 2
has 2M, and block 3 has 2M. What is
the coefficient of kinetic friction be-
tween block 2and the table?

“24 A 410kg block is pushed
along a floor by a constant applied
force that is horizontal and has a
magnitude of 40.0N. Figure 6-30
gives the block’s speed v versus
time ¢as the block moves along an x
axis on the floor. The scale of the fig-
ure’s vertical axis is set by v, = 5.0
mis. What is the coefficient of
kinetic friction between the block
and the floor?

Fig.6-20 Problem 23.

v/

o 05 o
s

Fig.6-30 Problem 24.
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16 A loaded penguin sled weighing 80 N rests on a plane in-
clined at angle 6 = 20° to the horizontal (Fig. 6-23). Between the
sled and the plane, the coefficient of static friction is 0.25, and the
coefficient of kinetic friction is 0.15. (a) What s the least magni-
tude of the force F- parallel to the plane, that will prevent the sled
from slipping down the plane? (b) What is the minimum magni-
tude F that will start the sled moving up the plane? (¢) What
value of F is required to move the sled up the plane at constant
velocity?

=t

Fig.6-23 Problems 16and 22.

17 In Fig. 624, a force P acts on a block weighing 45 N. The
block i initially at rest on a plane inclined at angle # = 15° to the

horizontal. The positive direction of the ¥ axis is up the plane. The
coefficients of friction between block and plane are , = 0.50 and
i, = 0.34. In unit-vector notation, what is the frictional force on
the block from the plane when P is (a) (~5.0N)i, (b) (~8.0N)i.
and (¢) (15 N)i?

e

Fig.6-24 Problem 17.
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‘moving initially. (a) Will the block move? (b) In unit-vector nota-
tion, what is the force on the block from the wall?

=20 @ InFig.6-27. a box of Cheerios (mass mc = 10 kg) and a
box of Wheaties (mass rmy, = 3.0 kg) are accelerated across a hori-
zontal surface by a horizontal force F* applied to the Cheerios box.
‘The magnitude of the frictional force on the Cheerios box is 2.0 N,
and the magnitude of the frictional force on the Wheaties box is 4.0
N.If the magnitude of F*is 12 N, what is the magnitude of the force
on the Wheaties box from the Cheerios box?

Fig. 6-27 Problem 20.

=21 Aninitially stationary box of sand is to be pulled across a
floor by means of a cable in which the tension should not
exceed 1100 N. The coefficient of static friction between the box
and the floor is 0.35. (a) What should be the angle between the
cable and the horizontal in order to pull the greatest possible
amount of sand, and (b) what is the weight of the sand and box
in that situation?

22 @ InFig.6-23,a sled is held on an inclined plane by a cord

pulling directly up the plane. The sled is to be on the verge of mov-

ing up the plane. In Fig. 628, the magnitude F required of the

cord’s force on the sled is plotted versus a range of values for the

coefficient of static friction , between sled and plane: F; = 20N,
= 5.0N,and i, = 0.50. At what angle s the plane inclined?
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18 You testify as an expert witness in a case involving an acci-
dent in which car A slid into the rear of car B, which was stopped at
a red light along a road headed down a hill (Fig. 6-25). You find
that the slope of the hill is # = 12.0°, that the cars were separated
by distance d = 24.0 m when the driver of car A put the car into a
slide (it lacked any automatic anti-brake-lock system), and that the
speed of car A at the onset of braking was vo = 18.0 m/s. With what
speed did car A hit car B if the coefficient of kinetic friction was (a)
0.60 (dry road surface) and (b) 0.10 (road surface covered with wet
leaves)?

Fig.6-25 Problem 18.

=19 A 12N horizontal force F ¥
pushes a block weighing 50N
against a vertical wall (Fig. 6-26). The .
coefficient of static friction between

the wall and the block is 060, and

the coefficient of kinetic friction is

0.40. Assume that the block is not ~ Fig. 6-26 Problem 19.

Fundamentals of P... X

LIRUCNC

0% v

BT B2 a

5.0N.and s, = 0.50. At what angle s the plane inclined?
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Fig. 628 Problem 22

23 When the three blocks in Fig.
629 are released from rest, they ac-
celerate with a magnitude of 0.500
m/s. Block 1 has mass M, block 2
has 2M, and block 3 has 2M. What is
the coefficient of kinetic friction be-
tween block 2and the table?

“24 A 410kg block is pushed
along a floor by a constant applied
force that is horizontal and has a
magnitude of 40.0N. Figure 6-30
gives the block’s speed v versus
time ¢as the block moves along an x
axis on the floor. The scale of the fig-
ure’s vertical axis is set by v, = 5.0
mis. What is the coefficient of
kinetic friction between the block
and the floor?

Fig.6-20 Problem 23.
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Fig.6-30 Problem 24.
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