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o .-Anatom‘y'.o_f alens

- 0 Transparent materral is capable of causing -
~ parallel rays to elther converge or dwerge -'
'_-dependlng upon its shape i

A set of prisms acting as a converping and diverging lens




Dou 1 Co-n.'v_e'x Le nse's '

TR double convex Iens W|II cause Ilght rays -
o -that approach paraIIeI to the principal axis to -
: converge to a point caIIed the focal pomt

e The dista ce | between ‘the.central axis. and

_the_ focal | |nt |s known as the focaI Iength




hCaSei-

_ R Object is Iocated beyond 2F

Image

-

- eThei |mage is inverted, smaller reaI

and closer to. the lens than the object._,'



- Case 2.

Image

| -'*__.. The |mage |s mverted same size,
- real and same dlstance from the Iens
-as the ob}ect |s |



"~ Case.3:

o T 'O_bjectbetwéeh "F._a.n d oF -

| -' - The i |mage is. mverted Iarger real and _
.+ further away than the object is from the '

£ Iens =



Object

£ Refracted rays are paraIIeI sono -
|mage is formed | LR



Posint " Case.5

B '_”'5°'Obj.eet'betwee.n-._Fia'hd-othe lens - - -

" _"'° The |mage IS erect Iarger and o]y the

- ... same S|de of the lens as the obJect

(V|rtual)



. Case6-diverging lens

s K The ray from the object to the leris

paraIIeI to the axis.is bent outwatrd as |f"_ |

.' it had started from- the first focal point.: -

) Image is erect smaller; V|rtual and
i TS between object and Iens . |



Sl -~ Lens Farmulas . =

-~ = Formulas are the same as for mirrers:




~~Example

| -A 4 O :cm taII Ilght bulb is pIaced a .
-_dlstanee of 45.7 cmfrom a double convex

. lens havipng a focal Iength of 15.2 cm.

. ~ Determi

the lmage dlstance and the -

“image'si



L edis+ift

o e d. is - if th

.--.s"ign -co'n.vehtion_s 3

o o f is +if the lens is a double convex Iens ]
i (converglng lens) ~ | | &
e fis-ifthelensisa dou.ble concave Iens- x
¥ (d|verg|ng Iens) a '
B |mage is.a reali |mage and Iocated
site side of the lens. - | |
e is a'virtual image and Iocated "
Sae the obJect s'side of the lens. '
~*h, is + if the image is an uprlght |mage (and
therefore also virtual) g
© - vh s if the | image an |nverted |mage (and

on the op

g% therefore aIso real)



-~ Solution
K The |mage will be mverted 1799- -cm taII and

e Iocated 22.8 cm from the lens. The results of this

| -'_caIcuIatlon agree with the prmaples discussed °

. earlier in this lesson. In thls case; the object i is

. located be -ond the center of curvature ( Wh/ch
| '_ would be ’o focal Iengths from the lens), and the

| |mage is |oGge _b.etween_ the ce__nter of curv_ature -
. and the focal peints . g L L
e The negative values for | |mage helght mdlcate that
the image is an. inverted image. In the case of the

.- - image helght a negatlve value always |nd|cates an
"3 :] mverted |mage | '

.
-
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