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Mirrors and Lenses . \
Vocabulary Review
Write the term that correctly. completes each statement. Use each term once.
~achromaticlans. ~eonrvex ters— - ~focal-point—. “PEERCiDal-axig-
1. fCa\ ‘“"M;C’., An image at which light rays actually converge s a(n) _
2. _Concope M"m" A{n} reflects light from its inwardly curving surface.
3. . rinel OX__ - The straight line perpendicular to the surface of a MiIror at jts cen-
) teristhe __
4, \CV.\S I ivee ﬂ'{ Uﬂ““?\"‘ The mathematical relationship between focal length, dlstance of
; _ object, and distance of image is expressed by the __
3 5. __(onCave. [e n§ —_ A transparent reﬁactlng device that is thinner in the middle than at
: . the edges isa(m) ____
" 6. Conves ’{’ ns_ - A transparent refracung device that is thicker in the middle than at
‘F the edgesis a(n) _ -
7 °(q‘ lel"ﬂ'”\ The distance between the focal point and the mirror or lens is the
8. 0L3\¢¢+ Any source of diverging light raysisa(n) ___
8. _wh f\'uct\ iwman @ An image at which light rays do not actually converge is a(n) —
10. ‘_F:br a\ Rol Rt‘ The place at which light rays parailel to the principal axis of a con-

cave mirror converge is the —_

11. Cl'\m "11 ‘\kw*ff}?"“ . An undesirable effect in which an object viewed through a lens
appea:s to be ringed with color is !

12, &WC+ Cvng QL Anj tmage that is not inverted is a(n) ____

13, ¢ ica ) ME{W\M An undesirable effect in which the parallel rays reflected in 2 con-
cave mirror fall to meet at a point is

. Copyright © by Glencoe/MeGraw-Hill

14, _ Conves  Miror - A spherical mirror that reflects light from its oulward]y cutving
_ suface isa(n) ___ .
15. _‘o;ct\m-u\wk {4 L’/iq — Alens constructed so as to avoid undesirable color effects is a(n)
P } 16. M’%}‘&kﬁ" ton The ratio of the size of an image to the size of the object that pro-

duces it is the -
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. Section 18.1: Mil-ror# | |

In your textbook, read about concave mirrors.
- For each of the statements below, write true or rewrite the italicized part to make the statement true,

1. Pera Rays perpendicular to the principal axis of a concave MiITor converge

. _ at or near the focal point, ' ' '
2. ."] : The focal length of a concave mirror is half the radius of curvature.
3. +oe — If the object is farther out than the center of curvature of a concave
' mirror, its image appears between the focus and the center

\ o of curvature. '

4. _[en +U"“‘L'°‘ \ _ Concave mirrors can produce only virtual images.
5. - C‘“_’\ _ —. Concave mirrors cannot act as magnifiers.

In your textbook, read about rea] images formed by concave mirrors,

-

Circle the letter of the choice that best answers each dquestion.

6. Which of the following cdrrectly states the lens/mirror equation?
a. f=d +d, c.. f=1/d; + 1/d,
b. 1/f=d +4, 1/f= 1/d; +1/d,

7. Which of the following is a correct relationship?
a m=h+h, @m = h/fh,
b. m=n—h, A m=nh/n

8. Which of the following indicates that an image produced by a concave mirror is upright?

positive value for h; c. a positive value for d;

b. 2 negative value for h; d. a negative value for d;
9. To which of the following is m equal? 7
a. d./d c. dfd,

O
b, —dd . —di/do'

In your textbook, read about virtua] images and image defects in concave mirrors.
Circle the letter of the choice that best answers each question,

10. Which of the following indicates that an image produced by a concave mirror is virtual?

¥

a. apositive value forn, - & apositive value for d;
b. a negative value for h; | Ja negative value for d;
11. If an object is placed at the focal point of a concave mirror, where will the image be?
a. also at the focal point @_at infinity
b. at the center of curvature : d. at the surface of the mirror

12. Which of the following posed a prol_)lém for the Hubble Space Telescope?

a. improperly ground lenses @ spherical aberration
b. chromatic abemation , d. cracked spherical mirrors
13. Why don'’t parabolic mitrors have trouble with spherical abermration?
é All parallel 1ays are reflected to a single Spot. €. Theyusea secondary mirror for correction,

b. All parallel rays focus on infinity. d. They have a virtual focys point.
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CONCAVE (CONVERGING) MIRRORS
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IMAGE FORMATION .IN MIRRORS

RAY DIAGRAMS
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CONVEX (DIVERGING) MIRRORS

(W«q&Q LSy U\Cu“-of"
“?‘Q\

‘m\l\\ml iy

-f= —~10 cm—

Mirror surface

Convex
spherical mirrors cause
reflécted light rays to
diverge.

Imagss formead o7
diverging mirzors ars
alwa'_vs vl:tus.l. ersct, and
smaller than the object.

Diverging
mirrors are used to show a
large ficld of view.

In your textbook, read about convex mirrors.

26.

27.
28.
29,
30.
31.

For each of the itatements below, write true or rewrite the italicized part to make the statement true,

The focal length of a convex mirror is negative.

ql) J Qq_o\Q

Rays reflected from a convex mirror always converge. .

trve

Convex mirrors reflect an enlarged field of view.

v‘t'r‘\'uq\

The images produced by convex mirrors are res! images.

,;- v\\he\r'\"e “-

When the magnification is negative, an image will be erect.

Soallev

Compared to the size of the corresponding objects, the i images pro-

duced by convex mirrors are always the same size.




Name: Period:
Chapter 18.1- Mirror Problems

Use the following foirmulas to answer the following questions. These questions are taken from
the chapter 18 review problems on pages 388-389,

Focal length: = V4 = focal point 1 = radius of curvature of lens
The Mirror Equation: 1=1+] Magnification: m=h; = -d;
' f & d, hy d,
di= image distance to the mirror do= object distance to the mirror
hi= image height h,= object height m = magnification

1. A concave mirror has a focal length of 10.0 cm.” What is its radius of curvature?

g0 =af= )(W\’aatw\
Y g . ‘VF
2. The sun falls on a concave mirror and forms an image at the focus point, which is 3.0 cm
from the mirror. If an object 24 mm high is placed 12.0 cm from j:_;’le mirror, where will its

image be formed? ~ =7 N
do £k Fd°
J. & jf - fe[_;__
_ do d G d: -f
3. A jeweler inspects a watch With a diameter of 3.0 cm by placing it 8.0 cm in front of a {.- L{ o
concave mirror with a 12.0 em focal length. o do o

a. Where will the image of the watch appear?

Pl (e
‘lﬂ?{?' ﬁ?,_éq

b. What will be the diameter of the image?
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4. Shiny lawn spheres placed on pedestels are convex mirrors. One such sphere has a diameter
0E40 cm. A 12 cm robin sitsina tree 1.5 m from the sphere.
Jd-40 2. Where is the image of the robin?

j;:jfocw A A-‘ 7‘_-_\::‘,‘_’_ = Qo CWB(.’SOM\ @-— V\‘&U&\
et bt Tgo-Cre) T~

b. How tall is the robin’s image? ' '
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IMAGE FORMATION IN LENSES
RAY DIAGRAMS |

DOUBLE CONVEX (CONVERGING) LENSES
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A cbnverging lens is lhick in the
center and thin at the edges,
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DOUBLE CONCAVE (DIVERGING) LENSES

A diverging 1rs is thin in the center
F. and thick at the edges.
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B. What type of lens can be ysed as a

10,

Name

18 swdy Guide

- Section 18.2: Lenses

' a] i d by conﬁex lenses.
In your textbook, read about rea] images forme _ -
Cir)gle the letter of the choice that best completes the statement or answers the question,

1. Convex lenses typically have | .
a. one focal point €. avirtual focal point
two focal points ' d. no foc_al point
2. For a convez lens, if an object is between f and 2f, ﬂle image will be
a. smaller than the object

C. the same size as the object

larger than the object : d. atinfinity
3. Fora lens, which of the following relationships is correct?
a. m=hfh _ € m= —hh
- 1

b. m = di/dﬁ m I/ (o]

4 The relationship 1/f = 174 + 1 /d, is.
valid for any leps

€. valid for convex lenses only
b. not valid for lenses

d. valid for concave lenses only
5. What kinds of Images can convex lenses produce?

a. real only oth real and virng]

d. neither rea] 1n0r virtyal

6.. What is the Principal advantage of using a large convex lens rather than 3 small one?

a. elimination of spherical aberration
b. elimination of chromatic aberration
7. If an object is Placed at the foeal point of a convex leng
€merge in a parallel bear
b. converge ai the other focal point

C. inaeasing the size of the focal point
Jcollection of more light rays
, the refracted rays will

C. converge at the Jeng surface
d. diverge

ges formed by convex Jenses,
estions, using complete sentences.

magnifying glass?

Ot WnS

When a lens is used 45 a magnifying glass,

where is the objed placed?
T ens

glass, what sign(s) do d; and h; have?
)
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11. ___&mﬂ\' The images produced by concave lenses are always inverted.
12. W A concave lens is thinner in the center than at the edges.
13. \ Mb Concave lenses refract light rays so that the rays converge.
14. ‘Aﬂvb ) The imagés produced by concave lenses are virtual and enlarged.
15. )nv?./ Lenses suffer ftorn spherical aberration because.the rays that pass
' | through do not all pass through the focus.
16. Bﬂ‘*e/ : 'Ihe.edges of a lens act like a prism, Lscattering light m gring of C(?IOI.
17. S(\[“Q’ You can reduce spherical aberration by joining a concave lens with a

convex lens.

In your textbook, read about microscopes and telescopes. ' :
Circle the letter of the choice that best completes the statement or answers the question,

18. The objective lens of a microscope is used to produce an image located

19.

20.

a. at the ocular lens

b. between the ocular lens and its focal point
c. at the focal point of the ocular lens

d. beyond the ocular lens and its focal point

What kind of image is a telescope designed to produce for the viewer?
a. real and inverted

b. real and erect

c. virtual and inverted

d. . virtual and erect

An astronomical refracting telescope uses

a@. two concave lenses

b. a combination of concave and convex ler_lsés
C. WO convex lenses '

d. a variety of lenses and mimors
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PROBLEMS: The Lens Equations

| . -
p. 389 - £ d & To  de

Equatlons to be used: The equations for lenses are the same as those used for
mirrors. :

13. The convex lens-of a copy machine has a fo-
cal length of 25.0 cm. A letter to be copied is
placed 40.0 cm from the lens.

a. How far frorn the lens is the cOpy paper
located?

b. The machlne was adjusted to give an en-
larged copy of the-letter. How ruch larger
will the copy be?
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14, Camera lenses are.described in terms O Ineir
focal length. A 50.0-mm lens has a focal
length of 50.0 mm.

a. A camera is focused on an object 3.0 m
away using a 50.0 mm iens. Locate the po-
sition of the image.

b. A 1.00 % 10° mm lens is focused on an
object 125 m away. Locate the pasntlon of -

the image.
A ' ~
(om0 .
\ \ %{ ?;aefb So - -50$ =

\Q\ 4 (3?\(“\“«\ 1665 m




Mirrors and Lenses &

q,) A flower is placed in front of a concave,

( 288, 350)
i spherical mirror at a distance of 0.350 m € = .

i . § s/—v ~
" from the center of the mirror. A real image Q[; = 388w ’Y - ,3%8 + 350
of the flower is observed at a distance of

- 0.288 m from the éentér of the mirror,. - éo = ﬁw“’\ \S%
Calculate the fodl length of the mirror. _ f =2 Cwr

la. ho |
BEEmamRREe (e
h;= T L (0
] o= -6 cﬂ

i m\é«‘ fad

~ A convex lens with a foeal length of 16.6 cm _ _ i N \
a) isused to éorm a real image of an object f‘; l(o.(w“ : A._ = '? iu C“m(auw 35
~ placed 35.0°Cm from the lens. The height of _ ;e —
the object is 4.5 . Calculate the size and éz‘— 35 Oum

distance of the real image that is formed. L\c = '-l.s Cian

hi”
dc>7

The lens of a certain. movie projector has a

A, focal length of 22, OCIgVVhenaframeof ..
film is in place, it is 23.25 cm from the lens. F—" 3’35 v
At what distance from the lens would you J:,
place a screen in order to receive a fgcused &b' ‘-53)5‘- -
image? If the image on the film is 25 i l\ - 3%“‘“"\

high, how tall.is the image formed on the °© o : : ’ cx." = @,CL'I;S Cim }
. i L9
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: " The lens of a magnifying loupe forms a : v
1 ) 30.0-mm image of a 2.2 mm insect when the (:\
insect is placed 25 mm from the lens. What is ' I/\O Ad

the focal length of this lens? _ Ql QL)

l’\‘ ?)Qwu.w, -

‘l\b 73) w

A student views a tree that is 27.5 m tall |

S'B through a concave lens that has a focal length J
of —70.0 cm. If the tree is 34.0 m away, how

tall is the virtual image of the tree? ‘
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