PHYS-1200 PHYSICS Il EXAM 2 March 232007

NAME

Please Check next to your section of Physics |ldyel

Instructor  Day and Time of class Room for this xam
Dwyer Mon/Thurs  8:00 DCC 318

Dwyer Mon/Thurs 10:00 DCC 318

Garcia Mon/Thurs  noon DCC 324

Lin Mon/Thurs  2:00 DCC 324
Schroeder  Tues/Fri 10:00 DCC 330

Lewis Tues/Fri noon SAGE 3303
Lewis Tues/Fri 2:00 SAGE 3303

There are eight (8) different pages in this gunzluding the cover pag€heck now to see that
you have all of them.

CREDIT | GRADE
PART A 40%
PART B 20%
PART C-1 20%
PART C-2 20%
TOTAL 100%

All work and answers must be given in the spacesiged on these pages.
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PART A. (40%) Each question is worth 4%. In the spaceideal, to the left of the
question number, write the letter correspondinth&obest answer to the question.

1. Anparticle is in simple harmonic motionhvgeriodT. At timet = O, it is at its amplitude.
Which is the first later time when it is furthesbiin the equilibrium point?
A. 0.5T B.0.7T C.T D.1.4r E. 1.5

2. A charged capacitor and an inductor areected at timé¢ = 0. In terms of the period
of the resulting oscillations, what is the firstelatime at which the energy stored in the
electric field of the capacitor is a maximum?

A.T/4 B.T/2 C. 374 D.T E. None of the above

3. Which equations can be used to show thghete field lines form closed loops?

A. oExda=3 D. oBxda = i + me, I
& dt
B. oBxds =0 E. None of these
C.oExds=- dF
dt

4. Which of the following relationships betwabe acceleration a and the displacement x
of a particle involve Simple Harmonic Motion?

A.a = 0.5x

B.a = 400¥

C.a=-2k

D.a = -3¢

E_a:ﬂ
X

5. Take the speed of sound to be 340 m/suAdir clap is heard about three seconds after
the lightning is seen. The source of both light aadnd is:

. moving overhead faster than the speed of sound.

. emitting a much higher frequency than is heard

. emitting a much lower frequency than is heard.

. about 1000 m away.

. much more than 1000 m away.

mooOm>»
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6. Select thmcorrectstatement.
A. Ultraviolet light has a shorter wavelength thiaftared light.
B. Blue light has a lower frequency thanays.
C. Radio waves have longer wavelength than gamgsa ra
D. Gamma rays have higher frequency than infrarades.
E. Microwaves have higher frequency thamys.

7. Which of the following represents a stagdwave?
A.y = (6.0 mm) sin[(3.0 mM)x + (2.0 §)t] — (6.0 mm) cos[(3.0 mi)x + 2.0]
B.y = (6.0 mm) cos|[(3.0 mfﬁ)x— (2.0 él)t] + (6.0 mm) cos[(2.0'§)t + (3.0 mrﬁl)x]
C.y = (6.0 mm) cos[(3.0 mix — (2.0 &)t] — (6.0 mm) sin[(2.0 Yt — 3.0]
D.y = (6.0 mm) sin[(3.0 mA)x — (2.0 §)t] — (6.0 mm) cos[— (2.079t + (3.0 ni")x]
E.y = (6.0 mm) sin[(3.0 mr'ﬁ)x] + (6.0 mm) cos[(2.0'§t]

____ 8. Which statement concerning Electromagiawes isncorrect
A. The electric and magnetic fields must be perpzrar
B. The direction of propagation of the wave ispeedicular to both the electric and
magnetic field
C. The electric field must be sinusoidally ostifig in time
D Eax angular_ frequency
"B wave_number

max

E. Emaxis independent dBpax

9. Which of the following isot truefor sound waves?

A. Sound waves are mechanical waves

B. Sound waves are transverse waves

C. In humans, not every frequency in the audibfege is heard with the same loudness.
D. Sound waves require a medium to propagate

E. The audible range for humans is about 20 F20t600 Hz.

10. Which of the following isot truefor light waves?

A. Light waves are mechanical waves

B. Light waves are transverse waves

C. In humans, not every frequency is seen wittstimae intensity or brightness
D. Light waves do not require a medium to propagat

E. The visual spectrum for humans is about 4.28%4z to 7.50x1&" Hz
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PART B. (20%)

1.

2.

(3%) The diagram at the right representsautar region where an
electric field is directed out of the page, andaastantn time.

The direction of the induced magnetic field at péins: (Circle - T
the correct answer)
INTO THE PAGE; OUT OF THE PAGE;
TO THE LEFT; TO THE RIGHT,
TO THE TOP OF THE PAGE; TO THE BOTTOM OF THE PAGE ;
SOME OTHER DIRECTION THERE IS NO INDUCED MAGNETIC FIELD
(6%) The picture shows an ideal oscillatir@circuit (resistance A
IS zero) _
cC = I ’

a) (3%) At the instant shown in the picture, therent in the
inductor is decreasing. What is the direction &f th
displacement current between the plates of theotimpas? B
(Circle the correct answer)

TO THE TOP OF THE PAGE
TO THE BOTTOM OF THE PAGE

THE DISPLACEMENT CURRENT IS ZERO

b) (3%) At the instant shown in the picture, suggpthe current in the inductor is at a
maximum. At which pointA or B, is the voltage higher? (Circle the correct an3wer

POINT A POINT B VOLTAGE AT A=VOLTAGE AT B
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3. (11%) State all four of Maxwell’'s Equations aglain in your own words what they mean.

Write neatly and legibly, and give your explanati@oncisely !! (ie. using few words)

a)

b)

d)
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PART C. (40%) You must show all of your work or state yoeasoning in order to receive
credit.

1. (20%) A block of magddl = 2.0 kg, at rest on a horizontal frictionlesdé¢aks attached to a
rigid support by a spring of spring const&rt 500 N/m. A bullet of mas® = 0.50 kg and
velocityv = 15 m/s strikes the block, as shown in the p&tand bounces off the block in a
perfectly elastic collision. Immediately after bgistruck by the bullet, before the spring has
started to compress, the speed of the blotk3s3.0 m/s. The mass-spring system goes into
simple harmonic motion after being struck by thédu

—
1

WA,

k
i M 000

a) (5%) Find the amplitude of the simple harnsanbtion.

units
b) (5%) Find the period of the simple harmoniation.

unit

An experimenter wishes to make an electrical cirthat will duplicate the performance of
the mechanical oscillator. The electromagneticliasor will consist of a capacitor and an
inductor. It is to have a period identical to thedk in part b) above. The capacitor used in
the circuit isC = 1.0 x10° F.

c) (5%) Find the value of the inductor that isdugethe circuit.

units
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d) (5%) The electrical L-C circuit will radiateegitromagnetic waves from an antenna using
the values of C and L from above. When this ¢insuoscillating, what is the numerical
value of the ratio of the amplitudes of the electo magnetic fields of the radiated wave?

2. (20%) A musician wishes to tune the “A” strioig his violin to 440 Hz, but it is vibrating at
only 400 Hz. He is tuning by listening to a pitdpg which is a small tube open at both

ends.

a) (4%) The fundamental frequency of the striag be increased by adjusting the tension
in the string. To increase the fundamental frequetie tension should be: (Circle the

correct answer.)

INCREASED DECREASED

b) (4%) How long does the pitch pipe, open ahlsotds, need to be to produce a frequency
of 440 Hz?

L=

units

) (4%) Suppose instead he has a pitch pipe tlsabh@ open end and one closed end. How
long would this pitch pipe need to be to produdéequency of 440 Hz?

units
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d) (4%) The violinist can make a different notetbyching the string in the exact center,
midway between the two fixed ends. If the origiftauency is 440 Hz, what frequency
is this new note?

units

e) (4%) Two violins are playing together, usimgitar instruments and identically made
strings. The violin playing String A, howeyeas his strings under considerably greater
tension than the other violin, playing string Badh violinist is playing the same string
and can touch the string to change the vibratiomade of the string like in part d) above.
The situation is illustrated here:

In which situation, (a), (b), (c) or (d) is thexgossibility that strings A and B are playing
the same note?



