PHY 102: Homework #1 Solution

1. From the formulah =Vv.T = fX one obtain :

(a) ForA =0.1m,v, =340m/s f = 3f(())m/s: 340Hz.
n

(b) For the electromagnetic wave v, =C=3x10’°m/s, therefore
f =3x10°Hz
2. The wave length interval #<10"m to 7x107"m. From the same formula as
in the above, one found :
\ = 3x10°m/s

- —— = 075x10°Hz
4x10"m
3
=AM g 4ox100Hz
7x107m

Thus the frequencies of the electromagnetic waves @42x10°Hz to
075%x10"°Hz
3. The wave string equation being
y(x,t) = 4.00x sin(wt - kx),

Witha =6.Cx10%rad/se andk =6.Crad/ir

() The amplitude : A=4.0mm
_2n _ 2x3.1l4rad_

(b) The wavelength A =— =—————=1.04m
k 6.0rad/n

(c) The period :T _2m_ 2X 3'124rad =1.04x107%s
w 6.Cx10%rad/s

(e) The wave is traveling in the positive directionxof

4. This is a Bonus question. Clever students should hesitate to attack this
problem.
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One must show th&ty, the distance between two adjacent fringes, avalsgRecall
that:

y, =mik
" d
Ay is given by
Aym:ymwtl_ym
One has,
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Therefore, it’s clear that the fringes are equdistant.

5. The distance slit screerD =L =368cm =368 mm

Distance between slitel=0.120 mm
Wavelength:A =474n m

From the formula

y= mk—L
d
And m =1 for adjacent fringes, we get
y = = 4750mxS08MM _ 1 4564105m = 1.456m
d 0.120mm

Wherelfm =10 cm is called the centimeter.
If you don’t remember, here is the picture

tanf = ¥
D
_Assumption of infinite For distant screen
source distance gives assumption
plane wave at slit so ¥

tan@ =sinf =0 = —

that all amplitude D

elements are in phase.

e
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- For D>>a

y

) this approaches Condition _for maximum
a right angle dsin@ = mA
and g =6 /-> ~ mAD

o ¥
a = slit width ’ d



6. The distance slitscreelD =L =250c m
Distance between slitsl =0.0150 cm
Distance between bright fringeg:=0.76 cm

Since
y=mi
d
For two adjacent fringem =1, the wavelength is therefore given by

A= yd_ 0.760me = 456x107°cm = 456nm
L 50cm



