NAME _ PERIOD DATE GRADE

ILLUMINATION — A

SECTIONS 12.35-12.13

DIRECTIONS: In the parentheses at the right of each word or expression in the second column,

write the letter of the expression in the first column that is MOST CLOSELY related.

a. Several rays of light coming from fuminous t ) 1
a point luminated { ) 2

b. Transmits light but diffuses it

¢. Seen because of reflected light transparent substance ( » 3

d. A group of dosely spaced rays

e. Gives off light because of energy opaque substance €4
of its accelerated particles ray { ) 5

{. Some rays of light are excluded :

g. A single line of Yight beam ) e

h Se-v;r:‘! rays of light proceeding diverging pencil t )y 7
tow int . . .

i .]'(,: 'atspl‘i);l:t readi converging pencil ( ) 8

j. Point at which light rays umbra ()9
converge penumbra { Y10

k. Does not transmit light
O 1. Al rays of light are excluded

DIRECTIONS: In the spnfc at the right, place the letter or letters indicating EACH choice that
forms a complete statement.

11. In the practical study of light, all of the following are mea-
sured except {a) himinous intensity, (b) Juminous flux,
¢c) luminous velocity, (d) illuminance. 13

12. The luminous irtensity of a 40-watt incandescent lamp is
approximately {a) 35 candelas, {b) 40 candelas, () BO can-
delas, (d) 20 candelas. ' 12

13. The efficiency of incandescent Jamps in terms of the ratio
of light output to wattage rating {a) increases with wattage
increase, (b} decreases with wattage increase, {c) is con-
stant for a given filament metal, {d) appears to be inde-
pendent of the wattage. 13

14. The photometric quantity most closely related to power in
_mechanical systems is (a) laminous intensity, {b) Jumi-
nous flux, (¢} ifuminance, {d) candle power. 14

15. A 100-watt incandescent lamp emits luminous flux at the

rate of approximately (a) 100 Im, {b) 130 im, o) 1600 lm,
{d) 314 im. :

___ 16. A 16.0-candela source at the center of a sphere of 1.00-m
. * radius provides uminance on the spherical surface of

(a) 16.0 b/, {b) 4= hn/in, <) 4.00 Im/né?, )

) 201 I/, : 16

15

Humination 77

HRW material copyrighted wider notice appearing eathér in ihis work.

17. If the spherical radius in No. 16 is increased to 4.00 m,
the illumination on the spherical surface becomes
(a} 64.0 Im/m?, (b) 4.00 Im/m?, () 50.2 tm/m?,
{d) 1.00 Im/m?.

18. The maximum illuminance obtained from a 40.0-candela . ! @i
source 3.00 meters away is (a) 4.44 cd, {b) 13.3 Im/m’,

(c).4.44 Im/m?, ¢d) 120 cd. 18

19. I the Juminous intensity of the source in No. 18 is tripled,
the maximum illuminance 3.00 meters away is (a) 13.3 ¢cd,
(b) 13.3 Im/my’, (c) 40.0 tmim?, (d) 120 cd. 19
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DATE

a. From lens to principal focus ~ Nearsightedness (

) 1
b. Can be projected Focallength ( ) 2
c. Cannot be projected Retina{ ) 3.
d. Light-sensitive lining Virtual image ( ) 4.
e. Weakness in near vision o Concave () 5.
f. Weakness in distance vision Refraction (¢ ) 6.
g. Optical illusion Farsightedness { ) 7.
h. Bending of light rays _ Realimage ( ) 8.
i. Converging lens ' Mirage ( ) %
j. Diverging lens ' s Ccmvexé ¥ 15

DIRECTIONS: Questions 11-14 refer to Fig. 23-1. Answerawhquesnon mthespuctpmmded.

Stationary
Fig. 23-1 shade with Movable
2.5 cm opening s reen i _
B B &
r 1 r |
i ¥ i B’
é) 5 i ] H
g ‘ l
; ' B | 0
- ] I i
m— ) e : Pk
& ] 1 ¥
Point source i 1 1 H
of light = |L I
! ~_ I,
~) ol
25cm B ! -

11. HowmmmdmmmdamAzﬁf.
12. How many square centimeters of screen are illuminated = - ..

a. if the screen is moved to position B?

b. if the screei is moved to position C? o e
13. Of the light energy that passes ! through the/openmg, what
centimeter i

" a. of the screen at position A?

EXERCISES AND INVESTIGATIONS FOR MODERN PHYSICAL SGIENCE  Holl. Rinsharl and Winsion, Pubiishers

b. of the screen at position B?

c. of the screen at position C? : A B
) 14. State a rule that describes the relationship between light bnghmess and_ listangg:

4 ___



NAME __ - A ‘ EXERCISE

T )
S IO z

DIRECTIONS: Match each item in the right column with the letter of the best response in the left
column.

a. Result of intensive viewing Red and ¢ Y™ () 1
b. Low frequency Ultraviolet rays () 2.
¢- Responsible for tanning Infrared rays ( ) 3
d. Highly penetrating Retinal fatigue ( ) 4
e. Heat rays Long wavelength () 5,
f. Spectroscope White () .
8- Reflects no light Black ( ) 7.
h. Reflects all light Xrays () 8,
i. Shift in frequency _ Diffraction grating () 9,
j. Complementary colors Doppler effect ( )10

24. In Question 23, what color(s) is (are) reflected? - 24,

25. Does the light beam from a laser spread apart into a wider band when passing through a

prism? Explain. I
: 25.
129 .
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9 IC SPECTRUM (LOGARITHMIC SCALE) _
. Frequancy in cycles per sscond Higher frequency .
nlf w w" 1o" 1% m" 10" w“ w" w" m" m" w’ w” m' w’ to" .
shcu-w | P A
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o FM _ Pacer H
—— . o FM. Bl vLTRA
e paADIO WAVES L vioLEY GAMMA RAYS
Elacaric Hights, motors and genersion I .
- Cook
| S I S o m“_:,: é Soft Hard
Rt mmumlc mrnAn:n T[- %-AAYS : eo-mclu.v:
w' m* nf w' m' u'r' ur' ur’ w"' ur' w“ w” w* nr' w"w'"m"'n"'w“w" ur‘
Wavelength in msters

26. Which of the following is likely to have a wavelength of 1 m? (a) SW radio; (b) FM radlo,

(o) infrared; (d) radar; (e) all 26.
27. Which of the following waves has the highest frequency? (a) SW radio; (b) FM radio; (¢ TV
channels 2-6; (d) TV channels 7-13; (e) UHF 27.
28. How many times longer is one wavelength of FM than one wavelength of UHF? (a) 2; (b8
(© 10; (d) 100; (e} 1000 28.
29. How many times greater is the frequency of radium than the frequency of visible light?
(a) 10; (b) 100; (c} 1000; {(d) 10,000; (e) 300,000 B_‘_

DIRECTIONS: The eye cannot see all the colors of the visible spectrum equally well. Study Fig. 24-3 ami
answer questions 30-35. Note: Ten million Angstroms equal a distance of one thtmeter

130

ol L T ||~ ®
‘ Fig. 24-3 "% — — — = — — / Relative N — — | —| —| — | — 75%
i Brightness N
{ 50%I— — — 71— T "/l TwAverageEye \ - | 50%
%%~ — — — — —l—l—t— 11— —_ = = — | — 25%
) Q9
o t2 ] r3
ol & ° > 3 § s & 5 % £
; 2| & r 8 = e 2 5 5 5|8
i | N o ¥ | % Pl (-
- ) 3 S 8 8 2 8 3
| 2 5 28 88 8 %8
a4 Wavelengths in Angstroms
] 30. What is the wavelength of the most visible light? SNEN TSNS L
. 31. Does the*red or violet end of the spectrum have longer waves?" : ' .
. “32, Doex:thé red or-violet end of the spectrum have the greater &vequency"" Erittti S S
3% How' many waves of red hght are there in l mm? (a) 1400; (b) 1&1)' (> 2100 (&‘._24&]: :
(e) zym - por vl il - n
N 34. Explam why school buses are painted yellow. :
'}1 35. Fire engines were traditionally painted red. Many communities now are changing to white:
i; Can you explain why? : Q
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CHAPTER 9 COLOR

Q-1: LIGHT AND COLOR

SECTION REVIEW

MULTIPLE CHOICE: n the space provided, write the letter for the word or expression that best
completes each statement.

-

- i. As iight passes from air into glass,
a. its speed changes. b. rays with high frequencies are bent the least.
c. rays with low frequencies are bent the most.
d. the wavelengths are spread out according to how much they are reflected.

____ 2. Abeam of light made up almost completely of a single frequency is produced by a(n)
a. fluorescent lamp. b. laser. ¢. incandescent buib. d. red neon sign.

— . 3. The sky appears blue because
a. blue wavelengths of light pass through the atmosphere more easily due to their
high frequency.
b. atmospheric particles refract blue wavelengths.
c. atmospheric particles reflect and scatter blue wavelengths of light.
d. atmospheric particles act like tiny prisms which %end blue wavelengths of light the
most.

4. The color found at the top of a rainbow is
> a. red.  b. green. c. violet. d. biue.

—— 5. The passage of an electric current through a gas produces visible light in all of the
following except
a. an incandescent builb. b. alaser. ¢. aneon light.
d. a mercury vapor lamp.

____ 6. Aband of colors called the visible spectrum can be produced by rays of light passing
through )
a. neon gas. b. mercury vapor.  c. aconvexiens. d. a prism.

7. The light source warmest to the touch is-a(h)
» a. fluoréscent lamp. b. incandescent bulb. c. neon light.
d. sodium vapor lamp.

- 8. The wavelength of light refracted the least by a prism is
a. red. b. orange. c. violet. d. ultraviolet.

— 9. Alaser beam would be least useful for
a. conducting light great distances. b. illuminating a room.
c. performing delicate surgery. d. producing a light show.

10. When light passes through a prism, the wavelengths refracted most are
a. blue. b. green. c. red. d. violet.
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FILL IN. Fill in each blank with the term or phrase that best completes the sentence. Mot all

the terms will be used

coherent tumtnous bodias nclogram
fluorescent photograph temperature
1. The color gqiven off by an incandescent material depends upon the of

the heated matersal.

2. The sun. stars, and lightbulbs are called

visible light.
3. A

___ pecause they produce

inside of the lamp.

lamp produces light when uitraviolet rays strike a coating on-the

4. An intense beam of light made up mostly of one frequency of waves that are “in step” is said

to be
5 A is a three-dimensional image that is made by using laser light.
Application _
1. Compare various light sources by fiting in the chart below. <
| LIGHT STRCE ’ HOW LIGHT 1S PRODUCED COLOR OF LIGHT |

—d

Color depends upon temperature of
heated material

—

i
H
*
n
4
|
H

; Electricity passing through sodium
i vapor

1 red

v
) &

Coating on inside of lamp stricken
by ultraviolet rays from mercury

vapor

1

| Mercurv vapor lamp

2. Which type of light is mos

t economical to use to illuminate streets and highways?

3. What is an advantage to using fluorescent lighting to illuminate a classroom?

4. Which type of outdoor lighting would be teast |

ikely to cause ‘ight pollution?
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SECTION REVIEW

MATCHING.  Match each description in the right-hand column with the correct term in the
teft-hand column. Place the letter of the description in the space provided.

1. pbltack a. colors produced when reflected light waves com-
bine to strengthen or cancel each other out
— . 2. btack, yellow and cyan ‘
3 b. complementary colors of the American flag
4 ch t h ¢. color of an object when all the colors of the
—— 9. chromolography spectrum are reflected
—— 5. complementary colors d. color produced when blue and yellow paints are
. 6. gray mixed
7. green e. primary colors of light
8. interference colors f. two colors of light that combine to produce white
. 9. red, green, and biue g. chemical pfoces;used to Sepafate materials
___10. white h. color seen when a green-blind peraon views a
green object

i. priman P! O)mcﬂ\' Colors

j - what an object looks like when it absorbs all the
colors of the spectrum

MULTIPLE CHOICE: In the space provided, write the letter for the word or expressnon that best
completes each statement or. answers the quastlon '

— 1. lf ared hight shines ona green object, the objad appears
a. green. b. red. c. black. d. white.

*_ 2. Ofthe following colors, which one is not used in reproducing color printg, such as those
found in your textbook? -
a. biwe b. M e Gty fec. yellow d. red

c¥en

3. A ndged surface, such as a diffraction grating, separates light by
a. absomtion. b. reflection. c. interference. d. refraction.

——__ 4. When paints are mixed, most colors are
a. reflected. b. absorbed. ¢. refracted. d. diffracted.

5. Of the following, which are not complementary colors?
a. redand yan b. Ted and blue c. ysilow and blue

d. green ang .ma ¢4 hx,

6. Abanana appears yellow because green and red wavelengths of light are
a. reflected. b. rewacted. c. absorbed. d. diffracted.
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FILL N, il in each biank wiith the 1erm that pest compietes ne Seéntence. Not afl the terms
will be used.

absorbed white
black yellow ?

reflected
Pna me,n‘[‘.s )
1. When the primary colors of P&iAt are Mmixed, the color . IS produced.

2. When the Speciai cells in the eyes, called cones, receive the primary colors red and green, the

brain interprets the message as the color ———
3. When the primary colors of light are mixed, light is produced.
[

Application

Diagram A Diagram B

2. Whaf does the other diagram represent?

3. Which diagram includes the primary colors used to print a color picture?

-_’_-——-_-_-—__——h—_ . . .
- 4. Which diagram includes the primary colors used to generate colors on a television screen?
5. Explain why the answers to questions 3 and 4 are different. —_—
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