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PHYS 122 EXAM 1 September 29, 2011
Prof. S.M. Bhagat

Name; SD 'uj},' ou

(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, =9x 109N m”
—9><10“1217
Mass of proton m, =1.6x10"" kg

Mass of electron m,=9%x10>" kg
Elementary Charge e=1.6x10"C
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Problem la

A spring-mass system consists of a mass M attached to a spring of spring constant k and placed
as shown on a horizontal frictionless table. The spring is unstretched at x = 0.
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a) If you pull the mass to x = A, what is the potential energy? %)
b) When you release the mass, why does it oscillate? - , (5)
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Problem 1b

At what values of x will its kinetic energy equal its potential energy? Why? (6)
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Problem 2a
What is a travelling wave? | "
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Problem 2b

As written below the expression for the deviation from equilibrium D has several quantities
missing '

D =, sin(x —vt)

here
D is a physical quantity
x is a length
v a speed
and t a time

Justify the quantities you need to introduce and explain their physical significance. (10)
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" Problem 3a

What is sound?
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Problem 3b

The speed of sound in air is 340 m/s, Can mechanical waves of wavelengths i) 100m, (ii) 17m,
(iii) 0.017m and (iv) 0.010m be called “sound”? (10)
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Problem 4a

Att=0, draw a periodic sound wave as a displacement wave..
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Prob. 4b

Draw the same sound wave as a Pressure wave. Justify your answer,
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Problem 4¢

The speed of sound in a gas is written as

Ay A
m

Why is there ay on the right side of this equation? : (8)
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Problem Sa

Show that the coulomb law
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implies that like charges repel and unlike charges attract 6)
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< Problerh 5b

A charge of -20 uC is sitting at r = 0 and a particle of mass 0.1 kg is going around it on a circle of
* radius 0.5m at a speed of 10m/s. What is the charge on the particle? Why? (Neglect gravity)
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Problem 6a

A wave is written as
D =2 N/m? + 2.1 N/m? cos(6.28 x + 12.56t) - | ‘
Do you think that such a wave can exist? Why? 6)

Feom  Tue LniTs We See Wat e

. ’ lad M”ﬁu
b oa PVMSM

Tl voev e Coenn ot ffk";},&l:ﬁ"o

Co( ) betomasy ~emusmd P — ] &
..W)V@,)' Tl b

&7 / & ‘t?ﬁ’e%}w

Problem 6b  How would you discover the presence of an E — field? (5)
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Problem 6¢

What is Doppler Effect? 6)

j:F eiliey G et eedsy oL W
cx bera. KL Lo
/lbw‘: e iv/eal, / AL b Y L2

- s G o
I's %’V W

S > el

¢ wave 5 STmefed

gbwm@ (YW el B

}rm‘w‘ \Ag,

LA heo

2o (2R I Zhad €




