4.43 + Two crates, one with mass 4.00 kg and the other with

mass 6.00 kg, sit on the frictionless surface of a frozen pond, : regions of the graph where static and kinetic friction oceur.
connected by a light rope (Fig. P4.43). A woman wearing golf (b) Find the coefficients of static and kinetic friction between the
shoes (so she can get traction on the ice) pulis horizontally on the block and the table. (¢} Why does the graph slant upward in the
6.00-kg crate with a force F/ that gives the crate an acceleration of first part but then level out? (d) What would the graph look likeifa
2.50 m/s. (a) What is the acceleration of the 4.00-kg crate? 135-N brick were placed on the box, and what would the coeffi-
{(b) Draw a free-body diagram for the 4.00-kg crate. Use that cients of friction be in that case?

diagram and Newton’s second law to find the tension T in the
rope that connects the two crates. (c} Draw a free-body diagram
for the 6.00-kg crate. What is the direction of the net force on
the 6.00-kg crate? Which is larger in magnitude, force T or force
F7 (d) Use part (c) and Newton's second law to calculate the
magnitude of the force F.

5.34 -« Consider the Figure E5.34
system shown in Fig.
ES5.34. Block A weighs
450 N and block B 2
weighs 25.0 N. Once 2=
plock B is set into

. Figure P4.43 downward motion, it
6.00 kg descends at a constant
4.00kg 2 speed. (a) Calculate the coefficient of kinetic friction between

block A and the tabletop. {(b) A cat, also of weight 45.0 N, falls
asleep on top of block A. If block B is now set into downward
- T motion, what is its acceleration (magnitude and direction)?

457 CP Two boxes, A and B, are connected to : . el e
each end of a light vertical rope, as shown in
Fig. P4.57. A constant upward force F =
80.0 N is applied to box A. Stariing from rest,
box B descends 12.0 m in 4,00 s. The tension in
the rope connecting the two boxes is 36.0 N.
(2) What is the mass of box B? (v) What is the
mass of box A?

A e aa P o - — -
5.5 ** A large wrecking ball
is held in place by two light
steel cables (Fig. B5.6). If the
mass m of the wrecking ball is
4090 kg, what are {(a) the ten-
sion T in the cable that makes
an angle of 40° with the verti-
cal and (b) the tension T in the

horizontal cable?
. <Roladia¥limd Rrrr—

5.10 - In Fig. E5.10 the weight w is 60.0 N. (2) What is the ten-
sion in the _c)iiagonal string? {b) Find the magnitudes of the horizon-

tal forces Fj and ?‘2 that must be applied to hold the system in the
position shown.

5.68 -+ CP In Fig. P5.68 _

my=200kg md = Figure P5.68
53.1°. The coefficient of
kinetic friction between the
block and the incline is ug =
0.40. What must be the mass
m of the hanging block if it
is to descend 12.0 m in the
first 3.00 s after the system is :
released from rest? ] |

ENGINLLRING [8 2 TIXTE
3/12 The block-and-tackle system is released from rest
with all cables taut. Neglect the mass and frietion of

all pulleys and determine the acceleration of each
cylinder and the tensions T, and T in the two cables.

ml

Figure EB.10

5.98 « In a laboratory experiment on friction, a 135-N block rest-
ing on a rough horizontal table is pulled by a horizontal wire. The

A
pull gradually increases until the block begins to move and contin- :
ues to increase thereafter, Figure E5.26 shows a graph of the fric- 3/15 A train consists of a 400,000-Ib locomotive and one
tion force on this block as a function of the pull. (a) Identify the hundred 200,000-Ib hopper cars. If the locomotive
- ! (l exerts a friction foree of 40,000 lb on the rails in
Figure E5.26 ( (e "'} on starting the train from rest, compute the forces in
) ne ',{f}* couplers 1 and 100. Assume no slack in the couplers
¢ sl and neglect friction.
750 Ans. Ty = 39,200 Ib, Tp0 = 392 Ib
50.0 |-
250

| i | ! 1 { P(N) )
o] 250 500 75.0 100.0 125.0 150.0 Problem 3/15




