™m Fadiyg at uy
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esaws in equilibrium.

data for the three S€

2. Complete the

8m -1

600NX1TmMm=WTx3m
WT = (600 N x 1 m)/3m = 200N

) — - = )
ca e o -AMM-' P PP e S @
Y ;

WT=600N WT OF BOARD =_ 200 Ny

Y

3. The broom balances at its CG.

If : .
broom, which end would weigh r}rll(:)liec?m the broom in half at the CG and weigh each part of the

The piece with the brush would weigh more

(g -

Explain wh
Y each eng
Seesaw Systems ah has or does not have th
It OVe_) e same wei . f[he
tis not the we eight? (Hint: Compare this to oné?

197t of the brg
the sees om on either sid i
aws abOVe, the ShOrter piece : e of the CG that is the same but the TOROUE As @
as -
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Torques

1. Felix Flex pulls the ba

cam, and lifts the loadr. fI(‘)vl;rv(‘), E:gi;l;o;: ::z:st o

C;m_Fh,e counter-clockwise torque Wl
y Felix's pull P, and the clockwise tproduced

produced by the tension T that su Joris

load: Note that although T stays cgr?:trts s

torque is not constant because of the vari e

lever arm (hence the cam’s odd Shape\!’)a rlable

Shown below is the cam in three positions
{\, B, and C. The lever arm (heavy dashed li’
is shown for position A. o

A

The cam provides a

arms for positions B and C. X
changing lever arm!

a. Draw the different-length lever
perpendicular to the line of action of T!)

(Take care that your lever arm is
on does the cam provide the longest lever arm? _C §‘
s T produce the greatest torque? ®

e cam provide the shortest leverarm? __A

uce the least torque? A

ull P for Felix to rotate? A

1 P for Felix to rotate? c

b. In which positi
c. In which position doe
d. In which position does th
e. In which position does T prod

f. Which position requires the leastP

8 Which position requires the most pul

The torque Felix produces

on the cam depends On his
pull P, which in tum depends

on the cam pos'lﬁon.

Chapter 11 Rotational Mechanics a7

i
i

Tension T = weight of the
load, whether the load is
held stationary or moved
at constant speed.

thanx to Manuel Hewitt
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3. We all know that a Io nthe
ball incli
lls down an incline. But relatively few people know that the reaso

tly and the spool rolls. The

2. pull the string gen .
pends on the way the torque 18

direction of roll de
applied.

In (1) and (2) below, the force and lever arm are
shown for the torque about the point where surface
contact is made (shown by the triangular
«fulcrum”).The lever arm is the heavy dashed line,
which is different for each different pulling position.

Na

- -
S/ lever 2arm 4 6. 7. 8
: Construct the lever arm for the other positions
. Leve i ing i ‘
. r e?rm is longer when the string is on the @ (bottom) of the spool spindle
3 a given pull, the torque is greater when the string is on the (bottolr)n) |

d. For the same pu i ion i

o ns l(l;;:;(:iza; ;::f:liz:t)1'on is greater when the string is on
e. At which positions does the spool roll to the leftz 1,2, 3, 4

f. At which positions does the spool roll to the righ-t? 6 7 8‘

g At which position does the spool not roll at all? | ,5 |

h. Why does the spool slide rather than roll at thi.s position?

Be sure your richt onge s
between the force’s M
action and the lever 0

xR

Line [
of action extends to fulcrum; no lever arm. no torque!

s ———

ball picks up rotati i
P rotational speed is because of a torque. In Sketch A, we see the ingredients of

torque acting o
n the ball—
contact is made, the force due to gravity and the lever arm to the point where surfac
C

a. (f?onstu'ct the lever arms
Or positions B and C

b. As the incline becomes
Steeper, the torque

(decreases)

(remains the same)

bily.-

Conceptueay Y LEvye~
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