Problem Set #5 due beginning of class, Tuesday, May 8.

1) Section 4.6 Exercise 2, Diving Board Problem. I almost don’t want to post this solution because we did such a
good job with it in class. Below is a very good protocol for solving the statics problem. However, in
embracing this method, don’t lose sight of the good conceptual and visual way we looked at it in class
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2) Section 4.7, Exercise 1. Dropping larger disk on rotatmg disk

Note that 4/5 of the original kinetic energy is “lost” to thermal energy.

J U1 el

| i

@ rﬂmg\l\a( Momentun § L7 tonserved &Vnce pio

‘ ouvksice f‘b_ﬁ,oes lade el k. ‘/

| - Zj ==

| £= Tao

Iz w, » Lo, = -

4T (0) + TWa = Tewy T T
| = S5 (=]

| Iaf = 5::wf ;

@ EM'SN- Cmilar do a lnear jnatashic colision.
mothanicel @necgy s not comserved,
Sorle berqg losk fo Coh . et cracyy

O“ H‘J- &YS+‘M (s (OnSUVCa’

and  Rototional Enhgﬂ \;“;
2. ‘oooiey

T A

@ Angular MaNEALIN \ens
LOCAUIR  ovew  An@\ABHIC  COMNISION  ‘oekuren
IS oRLLEIN:y  and RERE iy drongf agned

lu’.:Lc

al

=] fssvvainey  thad INNS o ine\astic
oWiston ‘bexween 2 rotau‘.\a’
boaies | BREE 15 noY  conyPrved

Higede Le®e=Siiw,  BIC Ertray {3 \osk as yeak
due Yo SCichion

Ty, =5y w,
d Bner = sy

D lw, = L
SR et
TR
1
El°w01$ %6— Vo W™

L) ‘Eﬂ\ = LT% |° w.z

Soc YR shationony oiskes

O Y BL woul e [
NG = Mpy wouing oiakt \(



3) This is a variation of Section 4.7, Exercise 2
Two identical bodies are tied together with a string, are spinning in space about
the center at angular speed, @;, when a motor at the center pulls them both inward
such that the final diameter of their paths is 1/3 the original diameter, or, d =>
1/3 d;. If this is in outer space, we can be sure there are no outside forces. We
might consider conserving energy and/or angular momentum.
a) Is it possible for the angular momentum to change? If so how?
b) Is it possible for energy to change? if so, where did the energy go or
come from?
Is it possible to conserve both angular momentum and energy? Let’s find out!
c) What happens to the moment of inertia with this change? /=>  [;

7

d) If we conserve angular momentum what should be the new angular velocity? ® => o,

e) Would this change the kinetic energy? If so, by what factor: KE=>  KE;

f) Can we conserve angular momentum and energy? If not, which one must have changed, and where

did that change come from?
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4) You have an ax to grind, and you decide to grind it on the outer rim of a round 5 kg stone grinding wheel of
uniform thickness and radius 30 cm. The coefficient of friction between steel and stone is 0.3. You spin the

wheel up to 1000 rpm with a 100 W motor.
a) What is the angular velocity of 1000 rpm?

b) How long does it take to spin the wheel up to 1000 rpm? What lens do you use?
c) Then I push the ax against the wheel with a force of 100 N and the sparks fly! But as soon as you start, the
electricity goes out and the wheel is spinning freely without power. What is the angular acceleration of the

wheel as you push against it with the ax?

4
M= 0.2 e @ 1000 (pm w| 10O W motor
A
Lens ° Retatlswa \ Oy voumast
I="1 (SON})‘\.'Q;QAI’\.)\: 1< A.0% = 2.5 € o2t a Sovre \"\ C_qus{v\g
NN Oy
ot ") O OQ LI .
. d@ |

Because pi is about 3, ® ~ 100/s or 100 radians/s.
Noting that I = mrz_f_(’)g a solid disk of uniform thickness,
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5) A concrete flywheel of uniform thickness has a mass of 50 kg and
a radius of 40 cm. If I pull on the string with a force of 100 N that
is wound around a pulley of radius 16 cm.
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