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1

An object is placed at a distance in front of
two types of lenses, each with a focal length

Slasal) Ga 5 88 plad 3y (0 puia g o
A il cadag  (f) Lo IS ) a

of f(cm). The values are set aside in the il casad) d‘;.h.‘.'r
table shown. B g Wie giliu Jgaad) A Ui ghial) e s
Which of the rows in the table will produce P
a virtual image of the object?
c
10 =5 a
2 -5 b a,b
10 5 C
[
. L d a,b,d
a,b,c,d

2

An object is placed to the left of a convex
lens with a 25-mm focal length so that its
image is the same size as the object. What
are the image and object positions?

God s dpdaa A Jlew ) s i
aaal gluia lgana 3 gua Al i ¢S50 25 mm
|

Camaall g 3 guall (o JS 22y Lad

3

You shine white light through a convex
lens onto a screen and adjust the
distance of the screen from the lens to
focus the red light. Which direction

duse PAA e e O Gl £ gl Ciaan 1)
Ot Acaal) g g LS Y dgaaa

iam Jgd csaal) (ol aaad Aciaad) 5 ASLAY)
el Walag) ol Audad) (e ALY Gy 80

should you move the screen to focus the TauY) £ gl
blue light
aSile s b (pa U guadt ¥ 9 4l 5b L glad 3L
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4

A lense forms images of an object. The
distance of the object from the lense is
xo and the distance of the image from
the lense is x; . The given graph shows
the change in the distance of the image
with the distance of the object. Using
the graph

What type of lense is used? What is the
value of the focal length of the lense?

Ladad) (8 and) da ¢ L a5 a3 955 A
) am )l | x; 9h Adadl (F B puall Bagxg 92
] 2y 2a 8 ) day kS el
) paa ) pladiiady

G0 dad) Aad La g TAaddiual) Lutall £ 6 54 La
¢ dutnll

Uglioll 6ygall smig mansll s s asisll

20cm 3 Wiy Ao duss
Convex lense - focal length of 20 cm

20cm (g5 s g 8 jaka dute
Concave lense - focal length of 20 cm

603 ) an Sy Y 9 B jala A
Concave lense - undetermined focal
length

§ud) ) 8as3 (e ¥ g Apdaa dss
Convex lense - undetermined focal
length

h

A concave lens produces a virtual
image 18 cm from an object located 9

b oaka die (a (18 €m) 2 (A8 Qs paa i
38 La 51l (e (9cm) 2 s Ala B )0

cm from the lens. What is the 5 5al) s
magnification of the image?
0.5 | 0.5 2.0 | 2.0

pliled mla (pa U gl Y

Page 10lsandl 5 HLuSaY)
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An object is placed 32.0 cm from a
convex lens that has a focal length of 8.0
cm.

a. Where is the image?

b. If the object is 3.0 cm high, how tall is
the image?

c. What is the orientation of the image?

object

Adaa dr (34 32.0 cm W S pur pag i
8.0 cmg i) Wy
oy sall oS3 il g

Job Lad3.0 cme (5 sbew awadl Jgb 1S 11D
75 guall

5 guadl oladl La ¢

! |

An object near a convex lens produces a
1.8-cm-tall real image that is 10.4 cm
from the lens and inverted. If the focal
length of the lens is 6.8 cm, what are the
object position and height?

B g dudaa A (4 o AL ady ] (oS0
duutal) (4 259 1.8 om W s A gSa A
525 ) S 1A, 10.4 cm W )8 A8l
6.8 cm (5 sl duutell

4l gh La g Tamal) 204 Lad

alle s mllaa (ha Liguadi Y 11

Page 1 1buandl o LusaY)
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8

Redraw the ray diagram in Figure and el b dasdlind g JSA) 8 AadY) Jaladia ol
use it to determine the location and size ddnd) Addlaa addiu) Lgd sl 5 gual) 22
of the image. Use the thin lens equation i) e (adll i) Adlea g 458 )
and the magnification equation to verify
your answer
I"“"'L.
3 ln
l ”
| Lo i
b——=06cm —*
9
What is the image position for the JEa) 8 Aol gal) Allad) 33 gual) 223 La
situation shown in the figure below? § Aull
0.167 m | 6.00 m 0.833 m | 120 m
Object F F
—2.00m—
| 3.00m
aSile s e (pa U gt Y 12 il 58 L glad 518
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10

A diverging lens has a focal length of
15.0 cm. A game piece placed near it
forms a 2.0-cm-high image

at a distance of 5.0 cm from the lens.
a. What are the position and the
height of the game

piece?

b. The diverging lens is now replaced
by a converging lens with the same
focal length. What are the

image position, height, and
orientation? Is it a

virtual image or a real image?

daad Cia §.15.0 cm ($5 dad 43 jia datal

B gua ul g8 Al (05,0 cm 2 o Gl
2.0 cmi sk

iz Lag cilalY) dakid J gk La.a

duse LgilSa pudn g g cdd yiall ) cdaivd b
o geal) iga e Ao (5 500 ) L Arana
) Tl ledshy

fAdLa o) A88a 5 ) guall 034 Jag

11

Which of the following always

a3 uan B gea Lgb 0 €0 AN (o o

produces an upright reduced image? Fladld
Convex lens plane mirror Concave mirror Convex mirror
daaal) dvdal) 4 glewal) 3] pal) 3 i) 31 jal) duaaal) 5] yal)
aSile s b (pa U guadt ¥ 13 0L b o glad U
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12

ci-;-‘l c:"n‘::ﬁ‘::. Teae 98 LS b ey i 0 281 g o e deris o) ol Raad udy wl
Aandle
_ $ et 34 2V ) e B gl g S e B2l 0 90 . sl SN B
U pTy Sl L1 11 0 LS ASEN e dovimal | 3 ypeall (B S Lua
@ N At candle is placed in front of a convex lens at a
= distance greater than twice its focal length, as shown in
A near diagram. A sharp image is formed on a screen
nb:;lrver placed at the opposite side of the lens. Which of the
o following is the correct image on the screen as seen by

an observer?

! " | !

13

TOSAN L ! pua ¥ pkieall J13 339 a1 Byt 315Y1 B e

What is the optical instrument inside the green box
shown in the figure®

Glass Prizm @) Jpiieia
Concave mirror 3 pade 51 g0
Concave lens 3 phie des
Convex lens N

14

Tl b e e et e T Tt s | |yl

The diagram shows a converging lens forming an image of an object.
What is the focal length of the lens?

e

x: .,
Comverging Lens

}

Sl em

40 cm ‘ 90 cm

aSile s e (pa U gt Y 14 il 58 L glad 518
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130 Al Ay B 3500 Rerdal) 200 €71 $3 1 Wk 3 150 Rk k) A o e 3
chadall 50 24 o Wl oy Al L g AUl Wl §ype SOS
Y. < (i W [ Pp TR [P

Hasan observes an ant with the help of a magnifying lens of focal

gth 20 cm. The magnifying lens is held near his eyes. If the image of

the ant is upright and virtual at a distance of 24 em from the lens.
what is the distance of the ant from the magnifying lens?

10.9 cm | 20 cm | 44 cm | 120 cm
16
320cm 82cm_28cm
The ray diagram shows ~ N il o I e
how an image is formed | ] N 3 5 peall JSE5 26
by a converging lens. = =g N Amana duse dlaid g
Ho\;‘ tall is the image T~ gy e (hi) 5 sall Jsb Lo
(h;)? N IS 8 A ,Ka)
Not to scale \ =
) el AL Chaagi 2
0.34 cm | 1.03 cm | 2.24 cm | 2.73 cm
17

An object placed in
front of the convex lens
as shown in the figure.

Lol alal muss aiiny
LJSAN A LS daal

A nf 8 D 5 geall 55955 a8 ga e
Determine the location L e '\ (S 0))
of the image (if any)? Sk Someniom

A | B | D | Sosa iy
Al mlia (e U guall Y 15 Al 5 L plad 5B
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As shown in the figure, de plal puia aiiay
an object is placed in r 5 5 gu Al 213 S5 S jake
I‘n'ml of the concave lens. . LS8N s
\\ hat i-mppcnn to the 1 == | e ok 0 il AT L
image’s properties as the | = Sy Ay s
object gets closer to the S R
image? €5 ) geaall (o pasal i
remain the same @A LS A
appear behind the lens duatal) AR el
become enlarged [
become inverted o
19

Which of the following statements
describes spherical aberration in lenses?

Tlal) (5 S0 f 3l el A cl ) (51

O alL Walas dandl A (e 4ll) a0

This is seen as an apparent ring of color around an object viewed

through a lens

FPSPRPRTIg

2 § el ciluadal) B ASaLa (Say

It can only be seen with conc

ave lenses

dad 2B gal) B pani A ) g pani ) AaiY)

All parallel rays focus on the same position

Baal g Akl b 4, 5) ghal) Al asan 38 5 5 4y g SN dwatal) 50 aas
Inability of a spherical lens to focus all parallel rays to a single point

20
I
A studer}t draws lhre_c " a2 223 U s
rays of light from point | | . st L
(p) through a converging| (P) _“J“”‘l e lo hrpa
lens. ~_ = Asiae duse A
Which of the rays are U S Wass ) (340N o g
drawn incorrectly? J = e ‘s e K4
X | Z | X,Y Y,Z
aSile s e (pa U gt Y 16 il 58 L glad 518
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2F

2F

1- Complete the drawing using the ray diagrams to form an image of the
object.

il § ) g (0 583 AndiY) cilaadig afadtals vyl JaSi - 1

2- Calculate the length of the image of the object formed if its length is 5.0 cm
5.0cm Algh (€ 13) 43 5S5al) puaall 55 30 gl o - 2

3- Is the image formed of the object real or virtual? And why?
Al g ¢ (ALd) A il o) Ailia aadl 45 gS5al) 5 ) 0eall JA - 3

pSies la a Uigelt ¥ 17 A 3 gl 58
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A 6.5-cm-tall salt shaker is viewed
through a diverging lens with a focal
length of 5.0 cm.

a. If the shaker is 6.0 cm from the lens,
what is the image distance from the
lens? Is the image virtual or real?

b. What is the magnification? Is the
image smaller or larger than the object?

¢. The salt shaker is now 4 cm from the
lens. What is the distance of the image
from the lens? The magnification? Is the
image now smaller or larger than the
object?

A () SR (6.5 cm) W sk alaks dadl
(5.0 cm) s 0 <l A8 i duss

(6.0 cm) 22 e dadlal) il )Y (a
Vidda o ALA 5 guall JA

O SH ol iual 3 gl Ja € pugil )aa ba (b
Samiad)

Lo Al Ga (4 cm) 22 e OV A4S (¢
9ol 9 La Sdudad) (a5 gual) Ailisa A
Samaad) (o S al dual Y1 3 guall JA

pliled mla (pa U gl Y

Page 1 8chlisanll 5 LSV
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1

An object is placed at a distance in front of
two types of lenses, each with a focal length
of f(cm). The values are set aside in the

Slasal) Ga 5 88 plad 3y (0 puia g o
o ol it ¢ (1) Laga IS (5350 da
L Ozall Jad)

‘-% \z\@g@‘ x‘

table shown. Bugea gie it gl 8 i ghuall Gy g
Which of the rows in the table will produce Yi= - Sl a;‘-"—,la/
a virtual image of the object? V= .
\ F: f c ==
cn 10 =5 a } ;':Jj
U 2 =5 a,b
)em 10 5 Xg j s
wr . 2 5 | gl
o | X<t a,b,d
WA
v Xo— a,b,c,d

An object is placed to the left of a convex
lens with a 25-mm focal length so that its
image is the same size as the object. What
are the image and object positions?

P- 9gmm

G ary Aas A s () a2y
paal glue Lgana 3 gua Al K38 25 mm

Xo= 2} =50W0M L]l
Camaal) g 5 guall (o JS 22y Lad
\ __\, L - Xi= Xo
P " X ‘
,_\—, A =50 Y
’cs_l‘«g Y Y Xo Xo m

3

You shine white light through a convex
lens onto a screen and adjust the
distance of the screen from the lens to
focus the red light. Which direction

dude DA (e s O Ll £ gl Ciaan 1)
O ABLaal) cilauin g (AlLE ) Lo
iam Jgd csaal) (ol aaad Aciaad) 5 ASLAY)
el Wl ol Audnd) (pa AGLEY Gy i

should you move the screen to focus the | -, ~ TauY) £ gl
. L
blue light
SN & gas
gD\ e
aSile s b (pa U guadt ¥ 19 0L b o glad U
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4

A lense forms images of an object. The
distance of the object from the lense is
xo and the distance of the image from
the lense is x; . The given graph shows
the change in the distance of the image
with the distance of the object. Using
the graph

What type of lense is used? What is the
value of the focal length of the lense?

Ladad) (8 and) da ¢ L aiad | a3 955 A
) am )l | x; 9h Adadl (F B puall Bagxg 92
] 2y 2a 8 ) day kS el
) paa ) pladiiady

G0 dad) Aad La g TAaddiual) Lutall £ 6 54 La
¢ dutnll

P: QoM ANu=P Dy

Wgliall 6yguall amig pansll sz us asilall
400 I
350 1

00 2
250 X{

p—
-

_i—-
G :\cocf‘“
\\ Yo 2 sclw\

0 i i IS e i i i i o

50 Yool

5 <m [ 5.9 » __ & T %0
(om) Xo aacll s
150 x; et Jacing
200 ‘

300 i

F

- = \oo '\'9-‘

X+ Xa

5 _ 9Qof
TR O

20cm 3 Wiy Ao duss
Convex lense - focal length of 20 cm

20cm (g5 Wan g 8 jaka dute
Concave lense - focal length of 20 cm

603 2 and Sy Y g B jaia A
Concave lense - undetermined focal
length

§ud) ) 8as3 (e ¥ g Apdaa dss
v Convex lense - undetermined focal
length

A concave lens produces a virtual
image 18 cm from an object located 9

-
[5 284 4sis) Gn (18 cm) S22 0 (i o 3
LI 3 ) 9]

9 L 31 (e (9cm) 2y i

cm from the lens. What is the 5 5al) s
magnification of the image?

S | 0.5 2.0 | 2.0
XQ‘:‘gm m-=- — Xl m-= _— "'CD —_-_0“5
Xi= Qcr Xo | 8

aSile s e (pa U gt Y 20 il 58 L glad 518
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An object is placed 32.0 ¢cm from a

adaa A3 32.0 cm 2 € o gy

convex lens that has a focal length of 8.0 8.0 cmig o) Wy
CHL 1 _ \ N \ oy sall oS3 il g
a. Where is the image? y,=32Cm T Xy Xo
Xo? F‘-’ +8-o0m 2 + E
Xi =ﬂ Yiz? = - Xi 32
o~ -]
| . X\ - \0 }CM
b. If the object is 3.0 cm high, how tall is Jsb Lad3.0 eme¢ s sbeu pad) Jgb GUS 131
i _ % gual
the image? ‘r\O:%CT“ Y _ i 5 gl
\\" _-'-<’.. Xo :‘(\\o
-} _ \ \\'L:—\-D Cw
_.'_ng—— -~ BrO‘CV‘
c. What is the orientation of the image? _ el slad) Lac
R
object N
L™
_ \3 =¥
2k E a}e)‘
— Xo
-
An object near a convex lens produces a B g dudaa A (4 o AL ady ] (oS0
1.8-cm-tall real image that is 10.4 cm Asdel) (4 289 1.8 cm sk A gSaa 4280
from the lens and inverted. If the focal o5l daad) S 18 10,4 cm WA a8 Allua
length of the lens is 6.8 cm, what are the 6.8 cm (gl dusnll
object position and height? \ \ \ Talgh Loy ?pue-“x Las
T = Ty, ¥ = A
Xi=z\o-4om L L L LR
D ’8 \ O‘Ll' XG
F=6-80m v wi b -\3 )
XO = ? —— :J.Q— = \ﬂo:?r b o
\/ \r\ \ N3 / h -
he =° R vq-6
aSile s e (pa U gt Y 21 il 58 L glad 518
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8
Redraw the ray diagram in Figure and el G dasdind g JSA) 8 AadY) Jaladia gl

use it to determine the location and size ddnd) Addlaa addiu) Lgd sl 5 gual) 22
of the image. Use the thin lens equation i) (e (adll i) Alea g 458 )

and the magnification equation to verify
your answer

N \-\o__.%CY" —L:_L, W ,\_’
'J/)*-P)\ .\\\\\ K =Ll F & Xo

N
‘\P‘“J‘

- m N
] S S T o
.i{lm x/;:—%cj’“v[“}/‘)}p

@ 2cm F
[—]

p——=06cm —— — X\- = )
Xe Mo
m—;\“‘ - bf_—5 = [\-5 ("'5> &\,\ - \'\:\:— L\-SOW"
. el G Y
he 2 = Z =2 5P
9
What is the image position for the JSA (8 Ao gal) Aad) BB ) gual) 22) La
situation shown in the figure below? § Aull
¥ 0.167 m | 6.00 ;/” X.0.833 m | -1.20 m
y 59" T wn InG
i A ST
l —
- XO - ?;“(Y\ XO" P

\ . —
Object F F § 2 Ko
—200m— \ \
N YT
it X/‘
——300m S
YXi=-V¥2°Cw
alile s el (ha U gl Y 22 Al 5 L glab LB
=" /‘S_: -

10
A diverging lens has a focal length of dahd C2.25,15.0 cm U ;{u 43 ,ia 4 :
15.0 cm. A game piece placed near it | 8, se-cisfiS¥ dutall (5.0 cm = B Sl
forms a 2.0-cm-high image 2.0 cmlgdgh

at a dictanca af & N ~cra Funna tha lane Claveilan: .I-N'l Eilﬂi dalalaa
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A diverging lens has a focal length of
15.0 cm. A game piece placed near it
forms a 2.0-cm-high image

at a distance of 5.0 cm from the lens.
a. What are the position and the
height of the game

piece?
b 1sem
b8 --5um
hi-20m

kof—
)(_o:'.

b. The diverging lens is now replaced
by a converging lens with the same
focal length. What are the

image position, height, and

-

dakd Cr23.15.0 cm (,swj;-* 43 )4 (
5 gea-dsS duutall (105.0 cm %3 A, Giladl

2.0 cmigd sk
Tz Loy ilall) dakaié sk laa
\
L
r A T
f L
= T = X
o5 T° "
o= 172
_Xi o
Ko ho
— —"5) _‘2—’_ Y\O:ZC}W\
T.5 s

duse LgilSa pudn g g cdd yiall Al cdasivd b
o geal) iga e Ao (5 500 ) L Arana

) Tl ledshy

fAdLa o) A88a 5 ) guall 034 Jag

orientation? Is it a \ \
virtual image or a real image? __\__ - ‘%’ + X
Vo=F5em  foaisem \ \ .\ yosm
—— _—_ 2 . 5
he= 3CM Xi=? \5 S VAP
hi=? X _hi (_\g) V\\'\
Xc— - Ve e = - 3 i péen
Z?:D_P Rew \& 2 'vb;&sd’ 2 ur‘p
5 1
b O3 Yy EJ” —\ = = —\— _ :
Which of the following always dlrina 3 puaa b gua)lgd (oS All) G o)
produces an upright reduced image? Fladld
Convex lens plane mirror Concave mirror Convex mirror
dgaaal) Avanl) & giaeal) 31 pall 3_jadal) 3) yal) dgaaal) ) sall
aSile s b (pa U guadt ¥ 23 0L b o glad U
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12 Yo 2 poprape-sbiacy pp

b e de g 33 S S utay a4 ST ey e Tpdone s plal line e pudy W
2 $ et 34 2V ) e B gl g S e B2l 0 90 . sl SN B
U pTy Sl L1 11 0 LS ASEN e dovimal | 3 ypeall (B S Lua
@ N At candle is placed in front of a convex lens at a
= distance greater than twice its focal length, as shown in
A near diagram. A sharp image is formed on a screen
nb:;r;er placed at the opposite side of the lens. Which of the

following is the correct image on the screen as seen by
_—__an observer?

i | Y

13

LN L adl s ¥ gl Jei8 Gage gl el 510Y1 2 e

What is the optical instrument inside the green box
shown in the figure®

Glass Prizm @) Jpiieia
Concave mirror 3 pade 51 g0
Concave lens 3 phie des
Convex lens S
14

Tl b e e et e LT Taan s (| |yl

The diagram shows a converging lens forming an image of an object.
What is the focal length of the lens?

e 1 Yq= bo t5o=q0Im

~ Y
Comverging Lens

)
- 4

/ 3 ;= F2om
IN~Z i
gy O i | /:) ? Xi Xo
i Tl AN g = XixXo
I o -
i ‘\‘ F :]:7, X ‘1 0 ll-OON\
. R : 5 . 72om : o 1'.7’ + ©
40 cm ‘ 50 cm ‘ 72 cm ‘ 90 cm
alile s el (ha U gl Y 24 Al 5 L glab LB
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13 o s Ot oy B 3 00 Trndalt . 200 €11 $ 000 W 5 350 Bk Tkt W) e okt
chadall 50 24 o Wl oy Al L g AUl Wl §ype SOS

\ T30 hetal) 30 ! i o
= J Hasan observes an ant with the help of a magnifying lens of focal
length 20 em. The magnifying lens is held near his eyes. If the image of
the ant is upright and virtual at a distance of 24 em from the lens.
: what is the distance of the ant from the magnifying lens?
10.9 cm | 20 cm | 44 cm | 120 cm
g =
Xo:g‘ —14 A2° \OC‘ cm

Xo =

—94%-20

\¥)

320cm
The ray diagram shows ~— r PP S PR | PO [ UNES
how an image is formed | § o ' 3 5 peall JSE5 26
by a converging lens. = : p‘ Amana duse dlaid g
:—ll‘lo'\:' tall is the image £ j' g o (hJ)E{J"“{":J DL
i) ) 78 A | q,.‘_'z,smh
Not to scale
B i ARl e
L |
0.34 cm | 1.03 cm | 2.24 cm | 2.73 em
—
Yoz B2CM X NP
he = DOM ) Yo o
-\ ) - K
Xi=8-2+23 A\ I N GIRE
P 22 3
=3 2em 2 Ner
17
An object placed in Lol alal muss aiiny
front of the convex lens LJSED A LS dpaall
as shown in the figure. | 2 !w b 5 gaall 0955 alge Le
Determine the location F - '\ f( S 0))
of the image (if any)? g (PR
7\ e s |
(A) | B | D | Sosa iy
p— ~
XO<Q K>y e ')?%Sb‘_ 2, 9P
s' =\
alile s s (e U guald Y 25 ' A 5 L gl LB
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As shown in the figure,
an object is placed in

’,’ g

front of the concave lens. —

What happens to the

image’s properties as the [~
object gets closer to the
image?

-

auae L.ll....u.-n

a),..ndhu,s.ﬂ

_,__lﬂ.’.‘-.!lq_'sL‘S

’-‘.r - ¥ _J_‘Lt_ ‘J‘-.'l:l.'l _"_..h -_l')';n_jl La

313} 3 ) goall Clia

5 ) yeaall (o panandl g )&

remain the same @A LS A |
appear behind the lens duwdl) (lL jeli
become enlarged e
become inverted 4 slia sl

19

Which of the following statements

describes spherical aberration in lenses?

loal) (59 S0 f 3l el Al jlnd) (51

O st Walaa dnd JBIA e dd) GBI Mo sl jgdis

This is seen as an apparent ring of color around an object viewed

through a lens

2 § el ciluadal) B ASaLa (Say
It can only be seen with concave lenses

dad 2B gal) B pani A ) g pani ) AaiY)
All parallel rays focus on the same position

Baal g Akl b 4, 5) ghal) Al asan 38 5 5 4y g SN dwatal) 50 aas
Inability of a spherical lens to focus all parallel rays to a single point

V

20

A student draws three
rays of light from point
(p) through a converging
lens.

Which of the rays are
drawn incorrectly?

l'1' 'L\‘;llth‘n.u):!

(P) il s leasd 4 uia

Asiae duse A
Lpass) o 403V o g

¢ e x

X |

Y,Z

pliled mla (pa U gl Y

26
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4- Complete the drawing using the ray diagrams to form an image of the
object.

] 5 e (S50 A cilladadia aladiiads am ) JaS) - 1

5- Calculate the length of the image of the object formed if its length is 5.0 cm
5.0cm A sk GIS 1) A3 gSial) amad) 5 g J sha anaa) - 2

\10:5-0@“ .‘F—: _\K + Yo -X - _\'\:\‘__
hll:z J_ _S/ A J—— Ko °
R0 2o - Ki 3 ~(13%) _hi
X.0 =80 Xi=-13-3cm B °

hi= 3-3om
6- Is the image formed of the object real or virtual? And why?
Al g ¢ (ALd) A il o) Ailia aadl 45 gS5al) 5 ) 0eall JA - 3

SN FALYY DN 2 Cm D o )L

~—

pSies la a Uigelt ¥ 27 A 3 gl 58
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A 6.5-cm-tall salt shaker is viewed
through a diverging lens with a focal
length of 5.0 cm.

a. If the shaker is 6.0 cm from the lens,
what is the image distance from the
lens? Is the image virtual or real?

Fo=6-5em A —\— 5 A
F X4 Xo
B 5.o0m L \ \
Xo= O™ - == ’
Xi = =5 X & C 2) Lo
Xz —2 50 o
b. What is the magnification? Is the o ‘
image smaller or larger than the object? | S o) sl 8 gall Ja T, Jlhala (b
Tpmaad) (e
e §
7 5Re YUPP

¢. The salt shaker is now 4 cm from the
lens. What is the distance of the image
from the lens? The magnification? Is the
image now smaller or larger than the
object?

YA (e Adl) Bl (6.5 cm) Wb plab dadk
(5.0 cm) (5.9 aiilli_,i.a 1«.\:5

{4(6.0 cm) 2 & dadlal) cuils |3y (a
fhuanl) (a8 guaal) Al A Lad cAiutal)
Yaghda of AL 5 ) saall JA

L duandl Ga (4 cm) 22 e oY Aadl) (¢
?ﬁlﬁh?lﬂﬂi@i&dlﬁmg&
Tamadl (e i 2l sl G¥) 3 gl JA

\ 1 £ A Yiz-2-2Cm
-5 Xi o)
W\ = & :‘L[—'Q‘ 2) - 0:55°
Ko a 7 hor TP
S~
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