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PHYS 122 EXAM 1 October 1, 2009
Prof, S.M, Bhagat

Name: SO L Tiow

(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!

Ho = 47x107 =
_ 12
& =910/

Mass of proton m,=1.6x1 0™ kg

Mass of electron m,=9%x10"" kg
Elementary Charge e =1.6x107"C




Problem la
A mass is acted upon by a force
F= Cxx,

where C is a positive quantity, Will it exhibit linear harmonic oscillations? Justify your
answer.
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Problem 1b

In the experiment on a simple pendulum why do you need the amplitude to be small so it will
show linear harmonic oscillations? (10)
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Problem 2a

What is a travelling wave? (6) )
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Problem 2b
As written below, there are quantities missing on the right side of the equation

D =,..sin(x - vr)

where
D is a physical quantity (displacement, pressure, ...)
X is a length
V a velocity
And t a time

Justify the quantities you insert and in each case explain their physical significance (10)
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Problem 3a
A wave is written as

y = 0.05(sin 6.28x cos 12.56¢)
2 . ~
= RS (er-gwmuby

where lengths are in meters and times in secs, Is this wave

(i) longitudinal or transverse? e
(ify  Travelling or stationary? Calculate its

i) amplitude

ii) wavelength

iii) frequency. (3,3,3,4,3)
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Problem 4a

What is sound?

(6)
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Problem 4b

The velocity of sound in a gas is written as

yksT
m

Why is there a ¥ in this equation? (10)
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Problem 4¢

What is the speed of sound on the moon? (The moon has no atmosphere) 4)
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Problem 5a
What is light? : (6)
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Problem 5b

You are sitting 2m away from a 100 watt bulb (efficiency for light emission 2.5%). What is
the amplitude of the E-field in the electromagnetic wave entering your eye? Why?

(10) N
& T | 3 e WM[;M%
fon - M‘;gﬁ“ Y r P
L E Loy
EM Vaye mm)tb\\“)’mﬂem na %,
}wk%)ta C‘.(» < @L ‘e 1><)D'?“)C3)<[DE& Ew.

.Z_C:;) CT'EI“ &

EZ. AR %10 (We)?
L@W%H"cix\ﬁ

v b N/e




Problem 6a

Show that when light from two identical but incoherent sources arrives at a detector, the total
intensity is just twice of that due to one source, (14)
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If the two sources in problem 6a were coherent what would you observe? Why? (6)
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