UNIVERSITY OF TORONTO
Depariment of Electrical & Computer Engineering
ECE 426F - Introduction to Optical Engineering

Test 1
Examiner: P.K. Herman October 3, 2000,
Aids: ong side, hand-written 8.5 x 11* sheet. Duration: 50 minntes

Answer all questions in spaces provided; use reverse side if necessary.
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1. The cornea is the first refractive surface of the eye at the air interface. The comnea has a refractive
index of 1.376 and a radius of curvature of 1 ¢m, Find the primary and secondary focal lengths.
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2, A 10-cm radius glass sphere (n, = 1.5) is used to maz.ig:uify an object in air, Find the magnification if
the object is 8 cm from the first surface of the sphere. Carefully sketch a ray-tracing diagram
showing the object, the intermediate image, the final image, and ray refraction at each surface.
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(_HL= 1.5)

3. You are to specify the focal length (air reference) {Zﬁun lens that would permit a ‘normal” eye to
image an object under water (n, = 1.33). The lens is to be placed very close 1o but not touching the
cornea of the eve such that all surfaces are surrounded by water. Assume the cornea has a refractive
index of 1.376 and a radius of 1 cm. The object is positioned underwater, 25 ¢m from the comea-
lens combination. The eye is to be accommodated for vision at the near point (25 cm) in air.
Sketches are required for a complete splution! 15 marks

2 Mark Bonus: Determine how much bigﬁer {or smaller) the ohject appears underwater with the
lens than when viewed in air with the unaided eye at the near point.

quﬂ at Kana vt i Iqrﬁfmj ? fig= o

: . :
@Eﬂ‘- g o Tlomfg : A
-5 ot = &= —F

b T 1
& =250am 5§ —=
D=5

P RER LTS 2 F— Musr BE Ires0 To SameE S J

Ml (,""l. \'T:I:_j Lens

SE—

Flo

W

kil
6 it lﬁn“nm)(‘r‘.hf‘z)
T =350n ohyet ek
Sudogirtoona En-aﬂ'j

Ei:'.q. M __{ﬁ;_—ﬂm\jl_
b G T e

® aan vrn donmalle 2
Hrad g T o ryl frgia
et madel, Tl "fvp=?ﬁ~.€rjm' J«?ﬂ L
i mmﬁa'ﬁ»wr)ﬁ@ rbgit . ba oot

Mwa l'..l-!‘-.- e I"'I;_ N 1 h:lgtg_,g

—a @L-%{p

e L =

{__.Eli} .5# [l

1 f=+0.9906cm
-.q'n-

T T S5=f33 i=h3z
SRE© D [T (e § o e LR |

3= I5=1 Cyia
) pery
lans, + cornee, v Welen wbeen
%@-d L o doTEeceDis somt
20 b ot Astewen Dvain |
Hasfolton = L |
2]



Peter Herman


Peter Herman
+

Peter Herman

f = +0.9906cm

Peter Herman


Peter Herman


Peter Herman


Peter Herman


Peter Herman


Peter Herman


Peter Herman


Peter Herman


Peter Herman





