PHY 113 A General Physics |
9-9:50 AM MWF Olin 101

Plan for Lecture 36:
Review - Part |
1. General advice about how to study
2. Some comments on sound and waves
3. Review of past exam questions

Review - Part Il (Friday)
1. Systematic review of PHY 113 topics
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Comments on final exam for PHY 113

Date: Thursday, Dec. 13,2012 at9 AM
Place: Olin 101
Format: Similar to previous exams; covering material
in Lectures 1-37, Chapters 1-22 (no time pressure)
Focus: Basic physics concepts; problem-solving
techniques
Bring:
1. Clear head
2. Calculator
3. Pencils, pens
4. Up to 4 equation sheets
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iclicker question:
What is the purpose of the final exam in PHY 113
A. No purpose - just pain and suffering
B. To improve my grade in the course
C. Itis a college tradition that must be
maintained
D. To check that | have actually learned the
material
. To encourage students to review the course
material and solidify my learning

m
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Comments on waves and sound
1. Standing wave resonances for strings or
pipes
2. Relationship between wave speed,
frequency, and wavelength
3. Doppler effect
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Formation of standing waves; beautiful trigonometric
1dentity:  Sin A+sin B =2 sin[}4 (4 £ B)]cos[) (4F B)]

. (2n . (2n
st =i Ze-e)| )=y sinf Zrver)|

“Standing” wave: (Af=c)

(2
Vrigne (1) Y1 (X,8) = 2, s1n(Tnx) cos(2mft)
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Possible spatial shapes for transverse string wave :

y(x,0) = Asin 2mx n=1234....
Fundamental, or (st harmonic Sehnd harmanl Third hamone
- ik - =
A N A N A N AN
i 5 ¥os x W 1
A i ’
- uedy
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Standing wave form: y(x,¢)= Asin %j cos(ant)

=4 =2L £="C =123 4
n 2L
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Musical scale (chromatic)

Chromatic Scale

A | #4000 | For standing waves on a string :
A#/Bb | 466.16 Hz
nc
B | 4mshe | f, =— n=1234....
c S2325Hz 2L
ca/ob | ss437k: |[Example: for A: f, =440 Hz on a 0.5 mstring,

I mustset ¢=440m/s (by adjusting tension

D#/Eb | 622.25Hz )
E | esmaske /> =880Hz (n = 2 harmonic)

F 698,46 Hz
F#/Gb | 739.99 Hz
G 783.99 Hz
G#/Ab | 83061 Hz
A 880,00 Hz
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Standing waves in air ¢c=343 m/s:

For open - open standing waves :
nc
L | le L o =— n=1234.....
: L)

For L=0.39m
A:f,=440Hz
f,=880Hz

For open - closed standing waves :
. nc
=— n=135 ...
Ju aL

For L=0.39m
A:f,=220Hz
/3 =660 Hz
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The “Doppler” effect v=sound velocity
observer stationary, source moving
‘Senway Pysics for Scientists a1 Engneers. e vt =d
Figure 1 1
S R v(t,-T)+v,T=d
d k. 1 v—v
/ b t—ty=—=T—3

Nz v

S L‘ =
Iy -*” fo=fir”

Obferver/B

B H/ ()1;.1.-\1 r A V= Vs
9 Summary:
o s toward
f 0o~ fs =
V+y,— away
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Summary of sound Doppler effect :

fo=1Js

vtp— toward

V+a—away

Doppler effect for electromagnetic waves :

f _ f V+V, Relative velocity of source
o~ Js toward observer
V=V,

Example : f; =440 Hz and suppose vy = 0and v, = v, =30m/s
For sound v=343m/s  f, =440/(1-30/343) Hz=482 Hz

8
For radarv=3x10°m/s  f, — f; =440, MHZ:4.4X10’5 Hz
1-30/3x10
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iclicker question:
The previous calculation for “radar” Doppler was:
A. Encouraging me to speed because it is impossible
to detect such a small frequency difference
B. Full of admiration that Doppler radar equipment
can detect such a small frequency difference
C. Not relevant to actual “radar” Doppler -- still need
to be careful not to speed

iclicker question:

The fallacy in the previous analysis was
A. Incorrect value of f,
B. Incorrect value of v (speed of light)
C. Calculator error
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Doppler effect for electromagnetic waves :

Relative velocity of source
toward observer

Typical radar frequencies: f; =20x10° Hz; suppose v, =30m/s

1+30/3x10°

12/5/2012

For radar v =3x10°m/s — e =20x10° [ ———"—_Hz=2x10° Hz
Jo=1s 1-30/3x10°
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A driver travels northbound on a highway at a speed of 2.0 m/s. A police car, traveling southbound at a spead of 34.0
mfs, approaches with its siren producing sound at a frequency of 2550 Hz.

(a) What frequency does the driver cbserve as the police car approaches?
Hz

(b) What frequency doss the driver detect after the police car passes him?
e

(<) Repeat parts (a) and (b) for the case when the police car is traveling northbound.

while police car overtakes Hz
after polica car passes Hz
12/05/2012 PHY 113A Fall 2012 ~ Lectu 14
~0.5 poits My Notes | SerPSES 18.703]

The fundamental frequency of an open organ pipe corresponds to the E above middle C (329.6 Hz on the chromatic musical
scale). The third resonance of a closed organ pipe has the same frequency. (Assume that the speed of sound in‘air is 343

mfs.)
(2) What is the length of the open pipe?
m
(b) What is the length of the closed pipe?
m
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Review questions from Exam 4:

The drawing above shows a
submerged in a fluid of densir;

erical hall. having & volume of 1/ = 2 x 1074 w¥, cowplerely
2000 kg/m®. The ball is attached o bottom of the
container with a massless rope which has a tension of T = 2 N. Above the fluid. is air at
armospheric pressure. For the purpose of solvi

ig this problem. the deusiry of air is negligible,

(a) Calenlate the buoyant force acting on the ball.
(b) Calculate the mass of the ball.

(e) If the rope were released from the bortom of rhe container, whar would be the new
equilibrium pesition of the ball?
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Review questions from Exam 4:

a cross
i is filled

e constant
wpor wiixture Above the

Review questions from Exam 4:

3. I s problem, we will assume that we have n = 2 moles of an ideal gas confined within a
thermally insulated container having a volume of 0.1 m®. The gas has an initial temperature
of T;=600° K. We will also assnme that the internal energy of the gas is well modeled
equation

he

En(T)

where in this case, the constant is given by

(a) What is the initial Eie(Ty) of t
(b) What is the change in the intern
@Q = 6000 ] is added to the system in

gy (AEine) at in the amonnt of
coustant volume and insilated container?

(e) What is the subsequ

temperature of the gas within the container?
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Review questions from Exam 4:

4!3
-
Fls
B

2
=
a

1 1A

d‘.z 0.2 0.3 OF;
v (m’)

i nbove shows & P= V¢
A= B = C = A Wewil ag
v the equatio
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Review questions from Exam 3:

uappess what
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Review questions from Exam 3:
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Review questions from Exam 2:

=

X X

i f f

The figure above shows an object of mass m = 30kg whicl is being pulled along a horizontal

surface by a pull force of F = 50\ at au angle of # = 70° measured with respect to the
horizontal, while a constant opposing friction force of f = 3\ is also acting on the object

Assume that that the object starts at position z; at rest and the final position is given by

g +4m.

(a) What is the work done by the pull force F in moving the object from ; to 247

{b) What is the total work done by the combination of the pull force F and the friction
force f in moving the object from x; to x;7

(¢} What is the final kinetic energy of the object when it reaches the positian

(d) What is the final velocity of the object when it reaches the position z4?
12/05/2012

12/5/2012
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Review questions from Exam 2:
3.0
25
2.0 25 3.0
3
v o 1079 Jo
2 wolecule, as & fun
sction forces in the molectle as its soparati
2% 1070y
(h) What is the kis molecile when is separation is ry = 2 x 167*%m, if
G=2x 10 1% 107 %m?
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Review questions from Exam 2:

Before collision After collision
vy

@& — @ 6,

8,

4 Vg

akes place in The abs
Sin/s At 1mmss 7

same value of mass my
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