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5B25 A

The center of gravity of an empty automobile is 3 ft ahead of the rear axle. and the
empty car weighs 1500 Ib. A 100 Ib driver sits 5 f ahead of the rear axle, and three
200 Ib passengers sit 2 ft ahead of the rear axle. How far from the rear axle is the c.g.
of the joaded car® (2, 8Z £7)

A collapsible fishing pole consists of three sections, each 30 cm long and uniform. The
sections weigh 6 N, 4 N, and 2 N, respectively. When assembled with the 4 N section

in the middle, how far from the heavy end is the c.g. of the system? (S8, 3 em.)

Tom and Dick are carrving their young friend Harry on a uniform horizontal plank
8 m long that weighs 130 N. Harry, who weighs 400 N, is sitting 5 m from Tom and
3 m from Dick. How much weight does each man support?

A 200 Ib movie stunt man walks out to the end of a uniform horizontal plank that
projects perpendicularly over the edge of a roof. The plank is 20 ft long and weighs
100 Ib. How far from the roof can the plank overhang?

The lever of Fig. 5-32 is a flat piece of metal in a vertical plane. The lever weighs
20 Ib with its c.g. at C. What horizontal force applied at B will hold the 15 Ib load at
A in equilibrium?

What vertical force applied at B in Fig. 5-32 (replacing the horizontal one} will hold
the 151b load at A in equilibrium? Is the required force upward or downward?
A trunk weighing 300 N is on a frictionless inclined plane that rises 60 ¢cm for every
100 ¢m measured along the plane. A force of 400 N is applied, directed upward along
the plane. (a) Calculate the net force along the plane. (b} What is the acceleration
of the trunk? (c) What is the normal push of the plane upon the trunk?

A sledge weighing 400 1b is being dragged along a rough road. for which the
coefficient of kinetic friction is 0.6. The forward tension in the rope is 340 Ib.
Compute the resultant force on the sledge. Is the sledge in equilibrium? If not, what
is its acceleration?

A mountain climber weighing 800 N is held on a 60° slope by a rope attached to a
tree at the top of the peak. The tension in the rope is 300 N. Compute () the
normal force on the climber; (b) the magnitude and direction of the force of friction

on the climber. (;:v - 4;00,‘/} ,C;: /93N HPSLO_PE)

box of mass 80 kg is on a rough horizontal pavement for which the coefficient of

kinetic friction is 0.3. The box is acted on by gravity and by a horizontal rope in
which the tension is 400 N. How far does the box move in 3 s, starting from rest?

5B26 A box of mass 80 kg is on a rough horizontal pavement for which the coefficient of -
kinetic friction is 0.3. The box is acted on by gravity and by a rope in which the
tension is 400 N. The rope makes an angle of 30° with the horizontal. How far does
the box move in 3 s, starting from rest? -

v/ 5B27 A light bamboo fishing pole 9 ft long is supported by a horizontal string as shown in
Fig. 5-33. A 10 Ib fish hangs from the end of the pole, and the pole is pivoted at the
bottom. What is the tension in the supporting string, and what are the components of
the force of the pivot on the pole? (7= /3. S, /—; =/32.5 Fy = ’0)

5B28 A 150 Ib cylindrical barrel of diameter 26 in. is lying on a pavement with its curved
surface snugly against a curb 8 in. high. (a) Make a careful diagram, and use the
Pythagorean theorem to find the distance from the foot of the curb to the bottom of
the barrel. (b) What force, applied horizontally at the top of the barrel, is needed to
just ease it up off the pavement, so that the barrel is pivoted on the edge of the curb?

/5-829 A gardener using a hoe 6 ft long applies with one hand a horizontal force of F b at
the top of the handle, and with the other hand he applies a force of 10 b perpendic-
ular to the handle and 2 ft from the top (Fig. 5-34). The handle makes an angle of¢5°
with the ground. (a) What is the value of F? (b) What is the horizontal (useful)
component of the force exerted on the ground by the hoe? (Ignore the weight of the
hoe.) Is the force on the ground a push or a pull? C) ~invd Fa

5B30 A housewife holds a 2 kg carton of milk at arm’s length (Fig. 5-35). What force B must
be exerted by the brachialis muscle? (Ignore the weight of the forearm.)

/5B31 A uniform pole 6 m long weighs 200 N and is attached at one end toa vertical wallt A
load of 500 N hangs from the other end of the pole, and a horizontal guy wire
attached to the outer end of the pole holds it at an angle of 30° above the horizontal.

_ (@) Find the tension in the guy wire. (b) What is the resultant force of the wall on

the pole? (7-= /037} ~ = /253 AT 3¢ a)
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5-B32 A vogini seeking to locate her center of gravity supported herself in a horizontal

5B33

‘/5-B34

%)-335

5-B36

supine position with her head on one chair and her heels on a spring scale on another
chair. The two points of contact were 65 in. apart, and z friend observed the scale to
read 39 Ib. Later the vogini stood upright on the scale, which then read 110 Ib. How
far from her heeis was her center of gravity?

A patient 200 cm tall weighs 500 N and his center of gravity is 70 cm from the top of
his head. He is carried on a uniform stretcher 200 cm long, of weighi 200 N. What
upward force must each stretcher bearer exert?

A uniform ladder 5 m long weighing 200 N is leaning against a smooth vertical wall
with its base 3 m from the wall. The coefficient of static friction between the bottom
of the ladder and the ground is 0.45. How far, measured along the ladder. can a 600 N
man climb before the ladder starts to slip? ( 3./76 m )

A ladder 20 ft long weighs 80 Ib, with its c.g. 4 ft from the lower end. The ladder leans
against a smooth wall and makes a 30° angle with the horizontal. What coefficient of
static friction is needed to keep the ladder from slipping? (Hint: First compute the
components of the force exerted by the ground on the ladder.)

A 100 Ib block rests on a rougb table for which the coefficient of static friction is 0.40

’:f = 27.7

and the coefficient of kinetic friction is 0.30. The

block is counterbalanced as shown,
(@) What is the force of friction if

/} =, 3444 by a 751b weight and a weight W (Fig. 5-36).

W =601b? (b) For what range of values for W can the svstem remain at rest?

ig. 3 sume the weight W to be 25 Ib and the coefficient of kinetic friction
>R ll)r;::;g:em;afoo Ib block aid the table to be 0.30. What speed will the system
acquire after moving 4 ft, starting from rest? . . . ‘
5B38 A uniform rectangular sign 4 ft tall and 8 ft wide weighing 120 Ib 1s-hgld ina vemca;
plane, perpendicular to a wall, by a horizontal pin through the top .m._slde cor‘nerl,l ::snft
by a guy wire that runs from the outer top comner of the sign to a point on the wal ;
above the pin. (a) Calculate the tension in the wire. (b) Calculate the magnitude
and direction of the force on the pin. .
/5B39 A sign in the form of a uniform rectangular board 1 m wide and~ 0.6 m high wellghs
200 N. The sign is hung as shown in Fig. 3-37 from a horizontal um.form pole 2'm ong
that weighs 300 N, and a guy wire CD makes a 30° angle with the‘honzontal.
Calculate (a) the tension in the guy wire; (b) the horizontal' and vertical compo-
nents of the force exerted by the wall at A. (Hint: Each vertical rope at B and C

D

L

LLLLLL L

Figure 5-37

supports half the weight of the sign.) (T: 600’ Fx = S'ZOJ F—y: ZOO)

/ 5-B40 An automobile weighing 3000 1b has a wheel base of 120
n. _Its center of gravity is located 70.0 in. behind the front
axle. Determine :a' the force exerted on each of the front wheels jassumed
the same! and ,b! the force exerted on each of the back wheels ;assumed the

same! by the leve} ground.

(625, 875)

v’ 5-C4 A uniform ruler of length L and weight W leans without slipping against a smooth

vertical wall at an angle 6 with the vertical, with its base on a rough table. Show that
the coefficient of static friction between the table top and the ruler must be at least
equal to 4 tan 4. Interpret your result in the limiting cases as# — 0, and as § — 90°.
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