A convex lens has a focal length f. An object is placed at a distance between f and 2f on a

line perpendicular to the center of the lens. The image formed is located at what distance

from the lens?

A convex lens is o cowvevSima lenns. When an objec‘b is located

between £ and ZQ, o veal ima(je, will form on the far
6!&6 of the [ens .
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We can use the lens eq’ua)ciom 1 confirm Bhis result.
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A convex lens has a focal length f. An object is placed between infinity and 2f from the lens

along a line perpendicular to the center of the lens. The image is located at what distance

from the lens?

When the o\o&ec{: is located bebween © and 2f , Hhe irage
Forms between £ and 2F.
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This wonfirms that Hov 2 < d, < 00 , the image distance
will be between £ and 2F



An object is placed at 29.0 cm to the right of a diverging lens whose focal length is -25 cm.

What is the location of the image relative to the lens?
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Now let's o‘/\)awkfj bhis \05 usinag the lens eq’\)a{'/l'om.
Given olo\Sac‘t distance : Ao = 9 %C/VV\ and focal l&/lﬁ'HA
f=-25wm (vxe.%o:\ﬁue because its o divev%ma lens).
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A thin diverging lens has focal length f = -12 cm. If an object 9 cm tallis placed 24 cm from

the lens, what is the height of the image?
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Gf\!w\ : di\/z\/%‘\n% \e,ns, {: = -2
o\o')zo{: height | h, = Aem
object distance, d, = 14 em

Need +o Find macsni-@(ca-\'\'evx since \/\i = mc!‘> and
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A convex, or converging, lens with a focal length of 34 cm is used to observe an image of an

apple than is 80 cm away from the lens. At what distance from the lens does the image form

and what type of image is it?

Convev6in6 lens with £=+3em, o‘oject distance d = 8D ¢m.
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and fovms on the fav 5ide of the lens (o??os‘ijce side
Yo where bhe o\oSec)ﬁ 5 located).

A person's eye has a diameter of 2.5 cm and a converging lens that produces a clear, real

image on the retina. When viewing an apple, the eye's lens has a focal length of 2.4 cm.

What is the distance between the apple and the person's eyes?

C,omve\f%iw?) lens : £=24om

eye diometey = distonce from ensdp refina = image distance
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£ d, & 4, F 4 a4 as

d, = b0Dum — The Qpp\e (0‘0')&6\3) is
\locoked 5O um from the eye.



A nearsighted person wants to see an apple that is 7 meters away but can only clearly see
objects that are at most 62 cm away from her eyes. Eyeglasses made of diverging corrective

lenses can help her to see the apple clearly. If her glasses are 2.5 cm in front of her eyes,
what should be the power of these corrective lenses to allow her to see the apple?

A nearsighted person can only focus on objects closer thow
hey fav ?oinf -~ the moaximuw distance gt whieh she
con $ee o\eavléj. Evzwjl:\m'nﬁ bujova Yot appears blurry.
The '\\olo o{: Lhe covvective lems is not o W\aﬁni—Fﬂ He
O‘PF\e’) but Lo C,\re.a-l;e o \/ivl;ua,\ imacje, ot the o.ﬂa\e
ok o distanece she cown see c,\eavha. A divevcy‘ng lens
ono\uce,s on iMche, closev —-l'o —L\ne etje -ls\/\avl the
actual ob&e_cfc , V\oc\'nﬂ it within the vange wheve the
V\eaveig\n{’ ed pevson can focus.

The lens must take the a.‘z‘:l,e at T meters away
and Pmduce O viw-l:u.oJ imaﬂe 0‘['\ it no Lfarther
Praon hev fav Poivw'b from her eye.

The 3\45363 sit 4.5 ew in Lront op hev etjes, S0 all
distrances must be measured From the lens ) not
From hev eyes.

Ob)e,d: distance (&PP\C 4o lens): AD = Fwm - 0.025m
A,, = 6915 m

The fav ?oin‘}' of Whev eye is 62 em From hev eye, which
(s 0.62m ~ 0-025m =0.545 1 From +he lens.



The lens must 'Fovvv\ the virtual imatcsc no farthev than
0.545 wr In Front 0":-(—\!\0 lewns (ovx e same side as the
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Given the object distance and focal length of the converging lens in the
figure, determine the image distance.

We've givem 3,2 0.5m ond £=0223m. We need +o
'Q\\V\A A;.

= ]1.073 m'I
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wm=l4s
_o\o')e,cr\_‘ distance - ,Ao =1FSem
_c,u(\\/e,.v%i.ncs‘\e,v.\s .(-F Is psfh’x{e}

Givem' upright imnage (m is positive)

) To find e image distance without knowing +he.
ool lengtn | we can use Hne magnitication. |
m=-d =4 = -wmd, = - (195)(17.5 o)
4z =B lem  (negahve = viviual image)
(b) Now we know both 3, and di 5o we can use the
lens equation 4o find Hee focal lenghh.

L=l w1 = 0.0 em”



