1. (10 points.) The maximum strength (amplitude) of the magnetic field in an electro-
magnetic wave is 3.3 x 107%T. What is the maximum strength of the wave’s electric

field?

2. (10 points.) A distant galaxy emits light that has a wavelength of 500.7nm. On Earth,
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the wavelength of this light is measured to be 503.7 nm.

(a) Is the galaxy approaching or receding from the Earth?

(b) Determine the speed of the galaxy relative to the earth.

3. (10 points.) Figure 1 shows three polarizers in series. The angles 64, 0p, and fc,
represent the angles the respective transmission axis of the polarizers A, B, and C, makes
with the vertical. Consider a beam of unpolarized light of intensity Iy incident on the

polarizer A. (Express your answers in terms of .)

(a)

4. (10 points.) A 2.0 cm object is placed upright at a distance 18.0 cm away from a concave

What is the intensity of the transmitted beam after it passes the polarizer A and
before it passes polarizer B?

What is the intensity of the transmitted beam after it passes the polarizer B and
before it passes polarizer C'?

What is the intensity of the transmitted beam after it passes the polarizer C'7

In the absence of polarizer B, what is the intensity of the transmitted beam after it
passes the polarizer C7

mirror. The mirror’s radius of curvature is 20.0 cm.

a

(
(

(a)
(b)
)
)

Calculate the image distance.
What is the magnification?
c) Is the image real or virtual?

d) Is the image inverted or upright?
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Figure 1: Problem 3

5. (10 points.) A ray of light has an angle of incidence of 34.0° on a block of quartz in air
and an angle of refraction of 21.0°.
(a) What is the index of refraction for this block of quartz?
(b) What is the speed of light in the block of quartz?
6. (10 points.) The index of refraction of benzene is 1.80. The critical angle for total
internal reflection, at a benzene-air interface, is about:
(a) 56
(b) 47
(c) 34
(d)
(e)
7. (10 points.) A stone held just beneath the surface of a swimming pool is released and
sinks to the bottom at a constant speed of 0.387m/s. What is the apparent speed of the

stone, as viewed from directly above by an observer who is in air? Refractive index of
water in the pool is 1.33.

0

(10 points.) Two identical containers, one filled with water (n = 1.33) and the other
with benzene (n = 1.50) are viewed from directly above. Which container (if either)
appears to have a greater depth of fluid?

9. (10 points.) A 2.0 cm object is placed upright at a distance 12.0 cm away from the center
of a concave lens (diverging lens). The magnitude of lens’ focal length is 5.0 cm.

a) Calculate the image distance.

(c) Is the image real or virtual?

(a)

(b) What is the magnification?

(d) Is the image inverted or upright?
(

e) What is height of the image?



(f) Confirm your above results by drawing a ray diagram for the above case. Points will
be awarded for precision.

10. (10 points.) Qualitatively describe the optical phenomenon involved in the formation of
a rainbow. Is the rainbow a real or a virtual image?



Aty ek )
3 ! ’
R
s Jo
s B ¢
= o
& - 8%!08;( 5‘gx‘66
& ¢ ) '
90 7
/ (l - Vw'\ KA\) maw,eﬂu
e IS
S regreny
- -L ('i V)ﬂ> N |
N S e =z 340”1
| L. = = b
I S
1 SOO"—”SO$‘7
Vve\ = )\.—;{\‘ - /;/‘
< A o
[ A
Vm‘ = ‘v(,q X - -g
MmTE-02%, sk 2
_ =
"(l\ IA ) 7[
[b) T ~ XA C,S(‘(Oe' %
Te 5 Ih g T 7
= lA G;& - : 2 |
c G (0
) Lg ~ o | |
Lt = 8T
. CS\‘HS —R 2 e [
Tes T G (%
7, Gt = O

P acwearet

e! et repiel

it Y“’“’ba'




ng 4
Q g9 X ey
- i . 1 1 £
. BBL =
'.(,()
m’/\_‘
0,
o
o _ aY




MTE-023
(a) L L = 7
2 a
- C
- a E
Lok T
y: ey 1R
I By
jon 18
(b me - %= T
Ao
Bl

{d)

{



MTE- 02>
S
*0’ 3"4“ and’g
8,1{ rx {a) L= -3.

JSMl = D 81»\‘(
. b L
4= Do
{ {
v Yl T
d“’dN\‘ ea hu)
»-387 .
132
- 0-27 @
MTE-08 5 Prob ,_,,8
Vs ewl'eu PVOU(_’M
J
L
- D 7
o
&, c»nfméa =
ne < Mb

g

ﬁ o "‘ﬂi{\
ﬁ \;
Q

| » 8,~4i = Np 8“‘




dv
Lo g T -3 \
_dL«" “‘!‘5'7’;1 = d _ 3.583¢em,
thy ™ " ffb - = /f“r",\‘ L 0-29
12w
(e) iy ol
i) urwdki
(o) hy= ™ hs p.odN 2¢em = p-SBem

Qcﬁ\kuw



