ABSOLUTE MOTION

is completely isolated inside a smoothly-

7 thal tr?vc?ls a straight-line path through space,
scientist is completely @olated in another box
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moving box that travels a straight-line path through space,
~ S and another scientist is completely isolated in another box
' hat is spinning smoothly in space. Each scientist may have
Lall the scientific goodies she likes in her box for the purpose
of detecting her motion in space. The scientist in the
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a) traveling box can detect her motion.
b) spinning box can detect her motion.
¢) ...both can detect their motions.

d) ...neither can detect their motions.




TORQUE

Harry is finding it very difficult to muster enough torque

b twist the stubborn bolt with a wrench and he wishes he

ad a length of pipe to place over the wrench handle to in-

srease his leverage. He has no pipe, but he does have some

sope. Will torque be increased if he pulls just as hard on a
snoth of rope tied to the wrench handle?

Yes
3 No
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BALL ON A STRING

A ball held by a string is coasting around in a large
horizontal circle. The string is then pulled in so the ball
coasts in a smaller circle. When it is coasting in the smaller
circle its speed is

a) greater
b) less
¢) unchanged




-sented by twice the area of the trian-

formed by the linear-momentum vec- Force = D. Momentum
and the lever arm, Sketch B. If no
—ue acts on any rotating system, its
seular momentum will not change. In the
of our circling ball, the angular
nentum is the same on the outer circle
% is on the inner circle. That means the
. of the triangle formed by the linear
nentum and the pivot point doesn’t
nge. Like if the radius of the smaller
- is one third the radius of the larger
=, then the linear momentum (mvy) of
= ball on the smaller circle must be three
mes larger than when on the large circle.
means it goes three times as fast.
pie that in this way the area of the
sular momentum triangle comes out to

+ the same for both circles, Sketch C.

Veector arrows represent
Jineav momertum mv

Shaded "triangles represent
half the angular momentum

SWITCH

A streetcar is freely coasting (no friction) around the
se circular track. It is then switched to a small circular
—ck. When coasting on the smaller circle its speed is

) greater
less
unchanged




NOSING CAR

When a car accelerates forward, it tends to rotate about
< center of mass. The car will nose upward

when the driving force is imposed by the rear wheels
(for front-wheel drive the car would nose downward).

) whether the driving force is imposed by the rear or the
front wheels
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on the prop, but the prop is deeper in the drink and is farther than the hull
bottom from the boat’s center of mass. So the bottom friction and prop act
together to produce a turning couple or torque.

Q

MUSCLE HEAD & PIP SQUEAK

Suppose you had a car that was mostly wheels and
another car that had tiny wheels. If the cars have the same
total mass and their center-of-masses are equal distances
from the ground and each goes from zero to 40 mph in ten

" seconds, which one will nose up the most?

a) Muscle Head
b) Pip Squeak
¢) Both the same




the top pipe
lly forced to

he side of the pipe.

ROUSEL.) Why? Be-

nds to go straight,
The arrows in
w the direction
es of the pipe.
and bottom are

+he direction of the

"‘ce on the top and bottom are op-

site. The force on the pipe is the
ame as the force on the flywheel and
at force is communicated to the
itcase. The top tilts to the right and

f bottom to the left — as in sketch

THE DROPPING B

i ft
t the same time that a high-speec fz,
-Tj izontally from a rifle, another bullet is

om the same height. Which bullet
rst?

“The dropped bullet
‘The fired bullet
Both stike at the

e time




ge on the top and bottom are op-
=. The force on the pipe is the
me as the force on the flywheel and
force is communicated to the
fcase. The top tilts to the right and
bottom to the left — as in sketch

»

THE DROPPING BULLET

At the same time that a high-speed bullet is fired
rizontally from a rifle, another bullet is simply dropped
pm the same height. Which bullet strikes the ground

?

The dropped bullet
The fired bullet
‘Both stike at the
same time




Answers:

Absolute Motion: b

Torque: a
Ball on string: a
Switch: ¢

nosing car: b
muscle head & pip squeak: a (due to the larger moment of inertia
muscle-heads wheels)

The last 2 pages show the diagram for the suitcase trick done in
class.

These questions were taken from:

http://www.amazon.com/Thinking-Physics-Understandable-Practical-
Reality/dp/0935218084

Another great book for conceptual understanding is

http://www.amazon.com/Flying-Circus-Physics-Jearl-
Walker/dp/@471762733
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