PHYS 122 Exam I October 5, 2007

Name:

Prof. S. M. Bhagat

SoeruTioN

-

(Sign in ink, print in pencil)

Notes
1)
2)
3)

4)
5)

There are four (4) problems in this exam. Please make sure that your copy has all
of them.

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.

Write your answers on the sheet provided.

Do not forget to write the units

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!
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I[¢

Problem 1
A spring-mass system consists of a mass M, attached to a spring of spring constant k, and
paced, as shown, on a frictionless, horizontal table. The spring is unstretched at x = 0.
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b) By what factor would you change M if you wish to increase the frequency by a factor

of 3? Why? )
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c) At what values of x will the velocity be maximum? Why? (5)
£ jébv\-ﬁ@v\/a)‘\\m\ ! ..(7—/\&'0‘2 ;Ji(kml—PJ?—/MV
okt % =0,

LA Lmy?
2. 2.

J

~

° =0
g,o V’/‘) AN =X YA G’E K

d) At what values of x is the kinetic energy equal to the potential energy? Why? (8)
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Problem 2

a) What is a traveling wave? A 'f"av\/—e“&‘utg i~ A )
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b) Fill in the blanks in the equation,
D= sin (x-vt)
and explain your reason for introducing a symbol, and what is its physical significance?
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c) A wave is represented by the equation

y = 0.05sin(6.28x) cos(12.561)

—

i) Is this wave longitudinal or transverse? Why? ' (5)
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ii) What is the velocity of this wave? Why? (5)
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Problem 3 :
a) What is sound? )
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b) What is the speed of sound on the moon? (The moon has no atmosphere.) )]
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¢) The intensity of a periodic sound wave of amplitude S, and frequency w is given by
the equation

I = —12—Sm2w2 ad!
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Where Py is the equilibrium pressure and v; is the speed of sound.

C
i) Why is therea 7 = (E&J in this equation? 5)
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d) Do you think it is possible to have a wave given by
=10V/ ., —11N/ . sin(x — ?
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Justify your answer. (5)
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Problem 4

a) Whatisan E - field? 5)
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b) Which E — field is larger, one at a distance of 4m from a charge of 16 uC or one at a
distance of 3m from a charge of -|94C|? Why? (8)
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¢) Charges of 1 uC, 5 uC, and -6 uC are located inside a hollow cube. What is the total
flux of the E — field through the surfaces of the cube? Why? What can you say about the
magnitude of E on the surfaces of the cube? Why? (12)
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