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LAWS OF MOTION

X

in the pulley, then the tension is uniform along the entire length of the rope. The magnitude

of the force it exerts on the person is the same as the magnitude of the forcee it

exerts on the barrcl
Now let

3.13a. ;

nsider in detail the unfortunate problcm pxctured in Flg

N WO ManNY Co-pe_no.l%—- Meioccds

Te———

EXAMPLE 3.8 The Guardian of London and Manchester described the perils of a
bricklayer who filed the following report:

I was asked to bring down some excess bricks from the third floor, so I rigged
up a beam and pulley, hoisted up a barrel, and tied it in place. After filling the
barrel with bricks, I returned to the ground and untied the ropc intending to
lower the barrel to the ground.

Unfortunately, I had misjudged the weight of the bricks. As the barrel started
down, it jerked me off the ground so fast and so far that I was afraid to let go.
Halfway up, I met the barrel coming down and received a severe blow on the
shoulder.

I then continued to the top banging my head against the beam and getting
my fingers jammed in the ‘pulley. When the barrel hit the ground it burst its
bottom, allowing the bricks to spill out. I was now heavier than the barrel and so
I started down again at high speed.

Halfway down I met the barrel coming up and received severe injuries to my
shins. When 1 hit the ground I landed on the bricks, getting several painful cuts
from the sharp edges. At this point, I must have lost my presence of mind because
I let go of the line; the barrel then came down, giving me anothcr heavy blow on
the head and putting me in the hospital.

I respectfully request sick leave!

Let us suppose that the mass of the barrel when loaded with bricks is 128 kg, the
mass of the bricklayer is 72 kg, and the vertical distance traversed by the barrel

as he hits the overhead beam that holds the pulley.

SOLUTION Separate force diagrams are drawn for the filled barrel and for

barrel will then equal the upward acceleration of the bricklayer.

diagrams are

Bricklayer: T — Whricklayer — Mbricklayer®

Barrel: Wyarrel — 1 = Mpyrread-

bquation with only the acceleration as an unknown:

Wyarrel — Woricklayer = (mba.rrel + mbricklayer)a'

e barrel and that of the bricklayer. So both masses are added in the inertial {
term on the right. ]

and bricklayer is 7.2 m, as shown in Fig. 3.13a. Calculate the bricklayer’s speed :

the bricklayer in Figs. 3.13b and 3.13c. We have oriented the positive y axis §
down for the barrel and up for the bricklayer. The downward acceleration of the }

The y-component form of Newton’s second law for the objects in the force ]

If we add these two equations, the tension cancels from the left side leaving an §

This equation makes sense. The barrel’s weight produces a downward pull §
on the barrel and rope to which it is attached. But the force of the bricklayer’s 4
weight opposes that motion, so the net force in the direction of motion is the §
iflerence of these weights. This net force has to accelerate both masses, that of 3

If we now substitute :
and rearrange, we can ca

gab 3ke

Now we use Eq. (2.12
,,‘- after traveling 7.2 m with

2= 2a(y
= 2(2.7

or v=06.3n

EXAMPLE 3.9 Two lo
sports car whose mass, incl
suitor ties a rope to the car
rope. He then lowers the ro
toward the cliff (we ignore
tion. (b) How much time d
pulled over the cliff?

Pk SOLUTION (a) The situ:
f& . necessary to make separate
3.14b and 3.14c). We have cl
motion because the car’s acc
rock along its x axis. The x-o:
car is

where T is the x component «
components of the weight ar
Next we write the x-con

3F,

or, substituting w, . = m,_,

7
; Il we substitute Eq. (3.10) int

S 1

Mok

a, =
; ‘ (mclr + Mo .

b) We now use kinematics to ¢
iff. We know the following in:
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