2-4

2-5

2-6.

2-8.

2-9.

2-10.

. See the figure below. Let the height of the person be h = hy + ha.
ny The person must be able to see the top of
P e i 2(_) his head and the bottom of his feet. From
1 - o q 8 o
the figure it is evident that the mirror

height is:

ha wiiiains h'mnlm =h-— }11/2 - h2/2 = h'/Q
ho The mirror must be half the height of the
2 person. So for a person of height six ft

person, the mirror must be 3 ft high.

. Refer to the figure.

54,” Top
$500 At Top: (1)sinds=+2siné'=6'=30
' At Side: v/2sin 60° = (1)sin#’,sin#’' =v1.5>1
Side Thus total internal reflection occurs.
0 At Bottom: reverse of Top: /= 45°
| Bottom

The microscope first focuses on the serateh using divect rays. Then it focuses on the image Ts formed in a
two-step process: (1) reflection from the bottom to produce an intermediate image [y and (2) refraction
through the top surface to produce an image fo. Thus, [ is at 2t from rop surface, and Iy is at the

. : ; . 9t 2 3
apparent depth for Iy, serving astheobject: s'="—orn="=_——
n 5 1.87

=1.60

Referring to the figure one can see that,

. Therefore,

s=ABsin(# —f)and AB=

o tsin (61— f2) €oes

. For t =3 cm. ny=1.50, 8 =50°,
cos s " 1
Snell’s law gives, sinfs = —_— sinfy = i si11 507,
na i)

3sin (507 — 30.717)

Then, #3 =30.71° and s = —— =1.153¢cm.
cos 30.71°
1 1 1 .
Imageofnearend: s =60cm. —=—=—— §'—24¢
mage ol near end: s et ()() 7 = u] N I
1 1

ﬁ—.— =0 s'=—32cm. So, L'=As'=—24 —( —=32)=8cm
¥ 5 =

Image ol far end: s = 60 + 100 cm.

(a) See Figure 2-34 in the text. hnage due to rays divectly from bubble through plane interface:
ny . no 1.5 e

—+—==0 or +—==0=s5"==3.33cm.

s 3! s s!

(b) Image due to rays first reflected in spherical mirror, then refracted through plane interface:
| 2 | 1 2

; | 2
reflection: + = and — +—=———— s]=-—"T.0cm
98! R 25  sf -75
: . ny  na 1.5 1 .
refractiont —+—=00r — + —=0 s;=—10cm
8 15 55 -

Thus the images are at 3.33 cm and 10 em behind the interface.



2-32. Refer to Figure 2-39 in the text.
(a) Let the angle with the normal to the interface in each region of index of refraction n; be ;. Then
applyving Snell’s law sequentially at each interface leads to,

ng sinfly = ny sinéy = ngsinfa... = n; sinf;... = n sinfly
That is,
npsinfg =1 sinf ¢

(b) In each medinm the lateral displacement is #; tan#;. The total lateral displacement y due to N media

an be written as,
"
y= E t;tan#;
i=1

where siné; = (ng/n;) sinfly.

2-34. The focal length is the image position for incident parallel light rays (object at oc). In all cases the fol-

lowing relation is to be used

ny o on2 N — i ny o on2 N2 —ny g ng— iy
e = -4 = =t =

s s R ~ f R 7 R

For the situation in which the center of curvature in medinm with n=4/3:

For light incident from the medinm of index 1: if;=$ or f=+40cm
L ) ) a1 1-4/3 )
For light incident from the medinm of index 4/3: 7 =70 or f=+30cm

For the situation in which the center of curvature is in the medinm with n =1,

For light incident from the medinm of index 4/3; '1';'? “+ ! = 1-4/3 or f=—30cm

FTI0

. o . . . 1 4/3 4/3-1 .
For light incident from the medinm of index 1:  — 4+ L =’I{— or f=—40cm
o

f - 10
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