PHYS 122 Exam I : September 30, 2011
Prof. S. M. Bhagat

Name: Sar U Tl ON

(Sign in ink, print in pencil)

: .Notes

1) There are four (4) 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 sheet 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!

o
g, =9x1072 —
m
Mass of proton m, =1.6x10" kg
, Mass of electron m, =9x107 kg

Elementary Charge  e=1.6x10"C




Problem 1

A spring mss oscillator consists of a mass M attached to a spring of spring constant % and placed
on a frictionless horizontal table. The spring is unstretched at x=0,
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a) If you pull the mass to x=A4 and release it, why does it oscillate? o (7)
b) What is its potential energy at x=A4? (5)
c) What is its kinetic energy at x=07 ' (5)
d) At what value of x is its kinetic energy equal to its potential energy? (8)
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Problem 2a
As written below the expression for the deviation from equilibrium D has several quantities

missing -
D=, sin(x—v¢)
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. (15)
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Problem 2b
A wave is written as

P =10N/m* + (10.1N/m?)sin(kx — 1)

(i) Looking at the unit, can you tell what variation does it represent‘7 5
(ii) Can such a wave exist? Justify your answers, &)
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Problem 3a
What is sound?
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Problem 3b
The speed of sound in a gas is written as

V; = }/kBT
m
. Covi .
Why is therea y(= C—”) in this equation? (10)
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Problem 3¢
At ¢ = 0, draw a periodic sound wave as (i) a displacement wave and (ii) its corresponding
pressure wave, . : : : : (3,7
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Problem 4a
The Coulomb force is written as

Show that this equation is consistent with Newton’s Thirdg Law of Motion, 5)
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Problem 4b
How would you discover the presence of an E -field? ' %)
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Problem 4c¢
A Charge of —20uC is sitting at » =0 and a particle of mass 0.1kg is going around it in a circle
of radius 0.25m at a speed of 10m/s. ,What is the charge on the particle?

(15)
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