PHYS 122 EXAM 1 October 4, 2007
Prof. S.M. Bhagat

Name: SD[_L{ T 4N
(Sign in ink, print in pencil)

Notes

1. There are six (6) problems in this exam. Please make sure that your copy has all of
them. :

2. Please show your work, indicating clearly what formula you used and what the
symbols mean. Just writing the answer will not get you full credit. In stating vectors,
give both magnitude and direction.

3. Write your answers on the sheets provided.

4, Do not forget to write the units.

5. Do not hesitate to ask for clarification at any time during the exam. You may buy a

formula at the cost of one point.

Take Care! God Bless You!

k,=9x10° Enm py = 47x10 7" L
& =910/

Mass of proton m, =1.6x 107 kg
Mass of electron m, =9x107 kg

Elementary Charge e=1.6x10""C
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Problem 1
(@) In the experiment with a simple pendulum, why do you need small amplitudes to

obtain linear harmonic oscillations? 5)
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(b) A pendulum has a period of 1 second on Earth (g = 9.8 m/s%). What is its length? If

you take it to the moon (g = ggau/6), Will the period increase or decrease? By what

factor? (5,6)
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Problem 2 :
(a) Fillin the blanks in the equatlon

D = A Sinzn(x- vt),

for a traveling wave and explain the phj}éical meaning of the symbols that you
introduce. - (5)
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(b) We : have shown that on a stretched strmg a small amplitude perlodlc wave of
amplitude 4, angular frequency w, and speed v transports

1 F
= —A’w? —

7 2 V-
Jules of energy per second, where F is the tension in the string. (15)
How would 7 change if
1) A is doubled,
i) w is doubled,
iiiy  Fisincreased by a factor of 4
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Problem 3
(a) What is sound? (6)
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(b) The speed of sound in a gas is written as
y, = / yksT
m

C
Why is there a y(= —EP—J in this equation? (10)
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Problem 4
(@  Sound can be thought of as a displacement wave or as a pressure wave. Why is
there a phase difference of % between the displacement and the pressure? 8)
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b) Draw a periodic (sine) sound wave as
i) a displacement, and

ii) as the corresponding pressure wave 4,4)
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Problem 5
(a) Show that the equation

=1, 9
- r
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Implies attraction between unlike charges and repulsion between like charges. (6)
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(b)  Charges of 1uCand 25uC are located at x = 0 and x = 6m, respectively. Where
would you locate a charge of —5uC, so that it experiences no force? Why? - (10)
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Problem 6 A
(@)  What is Doppler Effect? 4

De_toebor

T1f eiwiay &T  SoavcE oy T
) NMoT

Msves e O9rmd, Vegm ey
Equnt Fo G Proguaney Swmli=d By

SouR<E -

(b) If I give you a charge g, how would you discover the presence of an E -
field? “4)
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(© Charges of 1uC, 5uC, and
—6uC are located inside a spherical shell. What
is the total flux of the E- field through the
surface of the shell? Why? ) ®)
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