36.43 Ray h; is undeviated at the plane surface and strikes the second surface at angle of incidence
given by
6, = sin_l(—}il-) = Sm—l(ﬁ-_M] =1.43°
R 20.0 cm
. : 0.500
Then, (1.00)sin 8, = (1.60)sin 6; = (L.60 ) SO 0, =2.29°
20.0 cm

The angle this emerging ray makes with the horizontal is i
h. -
82— 6, = 0.860° ¢t K\

|
It crosses the axis at a point farther out by f; where R ?/ Ax

_ hy _ 0.500 cm 333
fi= tan(82 — 61) ~ tan(0.860°) T 7 m

The point of exit for this ray is distant axially from the lens vertex by

20.0 cm —/(20.0 cm)? - (0.500 cm)” = 0.00625 cm

so ray hy crosses the axis at this distance from the vertex:

x1 = 33.3 cm — 0.00625 cm = 33.3 cm

Now we repeat this calculation for ray ha: 6, = sin‘l(lzo r:m) =36.9°
20.0 em
(1.00)sin 6, = (L60)sin 6; = (160)[%) 2= 737
hy 12.0 cm

= = o = 16.0
f2 tan(82 — 61) tan(36.8°) o

x, =(16.0 cm)(20.0 em —+/(20.0 cm)? - (12.0 cm)z)=12.0 m

Now Ax =33.3 cm—12.0 cm =[21.3 cm|



36.45 P=%=%+%=£—0—2%—=—4.00 diopters = | —4.00 diopters, a diverging lens
36.46 Consider an object at infinity, imaged at the person's far point:

l+l=l _1,+l=_4_[}[]m'1 q=—25.0CII1

P4 f = q

The person’s far point is 25.0 cm +2.00 cm =27.0 cm from his eyes. For the contact lenses we

want

1 1 1 .

2 ]

= (C0270m) f L e
1
P

*36.52 (a) The lensmaker's equation +l=%
q
. 1 1 fr
gives = = =
Yf-yp [p—f] p-f
fr
Then, M=£-_—_i=_i_
h p p-
. ,_ Hf
gives W =—
f-r
y hf
(b) For p>>f, f—-p=-p. Then, W= =]
P
(¢) Suppose the telescope observes the space station at the zenith:
,_ B _ (1086 m)(4.00m) ——
h‘ — e — =1 _.107
- - B B ) 407 = 103 m '-E
*36.64 (a) For the light the mirror intercepts, ~ P =IA =z R2 '
350 W:(IOOU W/ mz):tR,‘? and R,= |0.334 m or larger
1 1 _1. 12 R
b) In —+-—=—== we have —o0 50 f=—.
p 9 f R J =2
K _ g R mrad R
M=—=-1, h=- =—| —]10.533° | —— |i=—| — (9.
i so q(h/p) [2)[0 533 ( e )] (ZJ(Q 30 mrad)

where h/p is the angle the Sun subtends. The intensity at the image is then

P 4lymR? 4I,R?

CmHA T (R (o30x 10 rad)’

16(1000 W/m®)R?

120x10° W/m? = S0 l % =0.0255 or larger‘

R2(9.30x10‘3 Iad)2




