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Physics 202 MWF10:20 Spring 2009 (Ford)
Exam III Chapts. 22-25 in Young/Geller

. 1 &
Name (printed) Versign 3

Name (signature as on ID) ey
Lab Section

Circle the correct answer. No work need be shown and no partial credit will be given.

(5 pts) 1. The power radiated by a star is 8.0 X 1030 W. What is the intensity of the
radiation from this star at a distance of 1.0 x 1012 m from the star?

(2) 3.2 % 10° W/m? P W
((b) 6.4 x 10° W/m? ~ AT uyTcr e (' Emy
(c) 2.5 x 106 W/m? L

(d) 8.0 x 10° W/m? - CoanS il

(e) 8.0 x 10'® W/m? L =040 Wiw®

(f) none of the above answers

(5 pts) 2. Light that is initially unpolarized and with initial intensity I, passes through
two polarizing filters. The angle between the polarizing axis of the first and second filter
is 45°. What is the intensity of the light after it has passed through the second filter?

/(g) Zero

B 0 - Ty wetl = 0,158 7
(¢) 0.501p 1= 3T lusws] =045 L,
(d) 0.711
(e) Io

(f) none of the above answers

(5 pts) 3. A ray of light traveling in material a strikes the interface between materials
a and b and refracts into material b. In material a the light makes an angle of 30° with
respect to the surface of material a and in material b it makes an angle of 60° with respect
to the surface of material b. Which of the following statements is correct?

C. (a) The light travels faster in material b than in material a. Y d 0,\)

5%) The speed of the light is the same in both materials. }V
c

;Z?The light travels slower in material b than in material a.
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(5 pts) 4. Light traveling in benzene (n = 1.50) is incident on the flat surface of a piece of
plastic. It is found that if the light in the benzene is incident at an angle with respect to
the normal to the surface of the plastic that is greater than 60°, none of the light passes

into the plastic. What is refractive index of the plastic?

a) 3.00
Eb)) 1.73 Beei = 00"
(¢) 1.60 N b . D
€ () 150 NpSinby = My Sia ¥y
(f) 0.77 (Lg)lgmbd| = Ny, sin Y
(g) none of the above answers n

(5 pts) 5. A person in the air above the water in a swimming pool looks straight down
into the water (n = 1.33) at a diamond ring that lies on the bottom of the pool. If the
image of the ring is 1.20 m below the surface of the water, what is the depth of the water

(the distance from the surface of the water to the bottom of the pool)? .
b : No 1, Ny

g /(ﬁ) 2.40 m AN atc R T YA :
L. ((b)’1.60 m s o /R
[ . 3

(c) 1.20 m Yote v 4 .

) :g el : - Py /
(e) 0.60 m o = ¢
(f) none of the above answers h,=133 L i{ ,
Wkt Q 5
’ = h {0

(5 pts) 6. Consider the RCL series circuit shown in the sketch. R = 200 ©, L = 0.20

H, and C = 5.0 x 10— F. The source has voltage amplitude 400 V. When the source is

operated at the resonance frequency of the circuit, what is the current amplitude in the

circuit?

N
(a) 4.0 A Y
(b)2.0 A
o (©L0A L ~a——

(d) 0.5 A R v C

(e) zero

(f) none of the above answers F = Q




Show all your work. Partial credit will be given if earned. Write your answers in the blanks
provided.

(18 pts) 7. An upright object that is 2.0 mm tall is placed to the left of a spherical mirror
and the mirror produces an image that is 60 cm to the right of the mirror and that is 1.0

mm tall.

a) Is the image real or virtual?

Lo e e TR kel " :
E‘;@%ﬂn& P e e SO NUTRe) Ans. Vit o |

b) Is the image upright or inverted?

i/ f e vgj“““ & e 7 i N ' { A :
40 W=-Tg 20 mAU fra 1 \$ Wprighdt Ans. _Wlrlaht
i ¥ oo 4 7
¢) What is the focal length of the mirror?
) g P / Ans. — |40t
fom e T = T 50 L==173
h = 1 5
i;;j‘ sa»g» E’e‘? : s ‘E{"éi{; C e
oL sg’ (120 (~60) = _ |
Lyb=t go 25 UBORERO—= 120 o
5 + -
S5 110+ (-£0)

d) Is the focal length of the mirror positive or negative?




(16 pts) 8.
a) An eye has a near point of 120 cm. What is the focal length of the contact lens that
allows the eye to see objects clearly that are 25 cm from the eye? Is the focal length

positive or negative?

Ans. f=

positive or negative?

b) An eye has a far point of 80 cm. What is the focal length of the contact lens that allows
the eye to see objects clearly that are very far from the eye? Is the focal length positive

or negative?

Ans. f = ~-F0 cm

S =0
cl= - CO Cm positive or negative? negative
o 4
Zg”%’ s/ 7 /g,
N



—10 em. A converging lens with fo = +10 cm is 22 cm to the right of the
diverging lens.

£

(18 pts) 9. A small object that is 2 mm tall is placed 30 cm to the left of a diverging lens
that has f; =

/;1 BREY
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a)lst

he final image real or inverted?

Jeff of lens 4 2

Zon

b) How far is the final image from the converging lens?

]
Ans.

_—
%
¥

¢) What is the height of the final image?

4 wry 2
. o -3 W, - fe ! f ' ;o
&2 - Fe .y =+ .15 Ans i}*iﬁiﬁ&‘%&
50
S5 1<
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d) Is the final image upright or inverted?




(18 pts) 10. Consider the RCL series circuit shown in the sketch. R = 300 §2. At the

frequency of the source, the inductor has reactance X; = 900 € and the capacitor has
reactance 500 ). The amplitude of the voltage across the inductor is 600 V.

WQ
LN L C

a) What is the amplitude of the voltage across the resistor?

- A s » e 3 7 e ﬁ%
T TR m = (b6 Ans. 00V

Vo = 1R = (0.667%) (30000

&

b) What is the amplitude of the voltage across the capacitor?

Ans.

Y
b
L
.

¢) What is the rate at which the source is delivering electrical energy to the circuit?

Ans. ,%5; : M; %j

d) Does the source voltage lag or lead the current in the circuit?

X=X S0 Stwre '@55%-,\%% leads Ans.  Jesd s




