screen

An object 5 cm high is located 75 cm from a converging lens (X4 = 75 cm) of focal length f1 = 50 cm. A second converging lens of focal

length f; is located 200 cm from the first lens (X, = 200 cm). An image of the object is to be formed on a screen 200 cm from the second
lens (X3 =200 cm).

The question we want to answer is:

What must be the focal length f, of the second lens so that the final image clearly appears on the screen?

Befove we answer Hhis %\Jes'('{om) leb's +ake a closer ook

a‘k Hne Sl""ua'kiow amc’ onsweyv Fre[\'m\'nava 1ue$+1‘ons.

The ’\‘\No \ewscs ove oovwers\'hcs [emse,S, FirsJ' we V\eec\ -l-o
delevmine the covvect ray dl'agraw\ Lor a C,ovxv:xcsinj lens.

Figure A

The Yald dfaSV‘a.WI in Fl'%uvc B is CDV\fCO'l: 'E:r 7 oonvev%fn3 \ews.
The liﬁht vays Hat pass -Hwoualn Hhe lens converqe +o fovm

Iy re,a,l fmo\c‘)c.

\. What does it wmean —Fw an imaﬂc h be c[assip\'a) as

‘veal' ?

| vea,l imaqe IS Produce,é A% real lt’gM‘ mas Fass



‘Hﬂ\/ouc&\/\ ) [e,ms ow\c\ CDV\\IQV%&_ The rca..l ivv)acbe —Povms

a‘t bhat Vb\'\n‘l" wW\eve —\—‘/\,e, N‘ﬁs CDV\\ICV‘CSe.

. 1€ an obiec‘b 15 Poél'{’l-ovue,cl outside ap-l—lnc 'Foc_a,l [emj% of &
c/omre,\rﬁ‘mﬂ lems) wlna{i lﬂjpb o‘c '\vv\aﬁ@ \Nfll be -PDVW\ecl 2
Let's look ot two roy dia%kams fov cpvwe,r%'mi levses :

oHCG}C

For a converging lens, when
Ao > \C) the image prod uced
(s alwa\(s a veal imacae.

For o convevafn% lens, when

3, <t the image produced fs
alwa\(s a virtual image. This
is aldo known as a Simpla
ma%nif\'er.

3. For which screen Posi‘l'\'om(s) (A.B, ov C) will the image Producecz
be a clear crisp arrow?

A c\eav, crisp ima%e will
form at the point where
real |1'3\4t rays convergo
and intersect. This is ot
posiHon B. IF you place
the screen ot position A or

C, You would see awn image

but it would be UuW\(,



Now we ave veady +o dvaw a ray o!\'a%ra.m Hov Hhe two- lens S(ﬁsl'em.

lens 1 lens 2
obiec? N\ &;,=150¢em g
A ‘ \ :

s

Lens 1 pvoduoes o veal imaﬂe, on the r(sh‘); side of lens L. This fiest \'maﬁe
will become the ob;\ec'l: for lens 2. Before drawing the vay diagram for
\ens 2, let's caleulate the Fivst image distance using the lens equation:
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Now we kvnow this Firs-\' imaﬂc -(:ovms 150 em F\rom \e,ns 1 and -|'here-Fore
s Fiest ima%e, is located 50cm from lens 2 - we weve Yold that the
lenses are 100 em apart.

Qince this fivst image is going o be the dbject for lens 2, we can say
that d,, = 50em. We are also told Hat the final image is formed on a

scveen that is 200 em From lens 2. So, now we can also soy d;',' = Q0D em.

With these 4, and d; values for lens 2, we can calewlate bhe Focal le,ns-l-h of
lens 2.
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Since Ao'.,_ z 'F,_, lens 2 will onducc o. veal image on the screen.
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