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247 Image formation by a concave lens

A concave lens has focal length —3.0cm. An arrow with height 2.0cm is placed 5.0 cm left
of the lens. (132522 Class) /g
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a) Trace two rays from the tip of the arrow to determine where the image of the tip is
produced.

b) Determine the distance from the lens plane to the image of the arrow.
¢) Determine the height of the image of the arrow. Determine the magnification
%
mi=
where h is the height of the object and &’ is the height of the image.

The thin lens equation relates the positions of the object and the image via

where s is the distance from the lens to the object and s’ is the distance from the lens to the
image.

d) Use the thin lens equation to predict the location of the image. Check this against your
diagram.
e) The magnification equation predicts
m=——.
s

Use this to predict the magnification and the height of the image. Check this against
your diagram.

99



Answar:  a) OU'agmm

TN~

b)  L3em ( hoe -1.8cm o indicake (ft)

/
O) G.Fem =M4

_h O, 7em
M= — = = 0.3%
7 2.0
| J
S| S A S |
L b | L b 3
s S5 -3 ¢ 5 3 15
IS
=) g - 3 = - L.8&en,
e) m=- 8. - /5h
c N = + 03?5
I/],

= 0.372¢% =V L,,::

7 0.3 h= O,75em




. ‘
hin lens  equahon

The Fi?ﬂ h"au'g metod  con approx I‘Ma{eéﬂ logke a‘maggg but

bl e be decse. Howevwo, Hoe e meflaods using guchons

For ddr\ﬁ Hus | TLUL gmc set Kp IS

_i:rmse
vonable symbol Condibons,
1tocal lgp@"‘r&, J|: + =& Conuef@fnﬁ lens
— T <O olivey ng lers
coycct
) \ & S >0 Ob\jed‘ 1o lof+ oF
locakpn \
| SV\@LQ lens
Image - T
; S'>0  mage on oposik sice
ocaRon S J P s
s <0 I\Magé’, on Sama Sideofly
object keight "o o
r'MCcse_ M‘aLﬁ h! h'>0 (mage u(:n,'at{f\
h < Q |'mcug_<{ \nughed

e geomeby  yields ¥ tin Yo ghughon

I L1
T Y =F '

/

ond e Maﬂm'ﬁmh'm ﬁqug/{on& 1 M= %f

I ]



lons  makas equahen

How could we deiome Hé Foead Wg{& oﬁa s?  How cald we
dﬂsn'ﬁﬂ A lns witle g given focul l@18+€47

_E—Tor. nses  unth s)oheﬁml cross -sechon the 'ﬁocaf Lengr&, deperds en-
|j Index of NﬁracHon 07( lons madenal Ny,

2y o " Swrowding madenal : ny

3) radau of cwvalwe o] He hoo surbus: R, R,

whee
Ri> 0 swhee cnvex bwwd
Ro<o i

(Nt T
/
\

ke te  lons - makers equahon s

GG k)

%3
E/)E?\_.M.E,Q A leng UU)"‘&. Matengl W'lmr index &*r fé{rach'm i P]m i
eur. Delerming He  Focdl A
o
g of e los 7 ol
o
e’
Answer: L _ [N, 1) . (W ahwe  20em
il { (H,‘Q(gl R curvawe
20cm
Ri: 0¢m
R, ~20Cm
i 5. = | -
— = (133~ e _ *
f O ) (S’Ocm "ZOCM} 0.33 SOem
S0
2t === 43m El
L 65



