23.7  The radius of curvature of a concave mirror is positive, so R=+20.0 cm. The mirror

equation then gives

21 1 1 p-10.0cm or (10.0 cm)p

g R p 100cmn p (100cm)p’ i p-10.0 cm
: q 13.2 cm —
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(a) If p=400cm, g=+1 m and M >~ 100 cm ()

The image is | 13.3 cm in front of the mirror, real, and inverted

_ 20.0 -
(b When p=200cm, g=+20.0 cm and M= 9 M— 1.00
p 20,0 cm

The image is | 20.0 cm in front of the mirror, real, and inverted

(10.0 em ){ 10.0 cm )
| e

and | no image is formed. Parallel rays leave the mirror




238 (a) Since the objectis in front of the mirror, p=>0. With the image behind the mirror,

g < 0. The mirror equation gives the radius of curvature as

2 1.1 1 1 10-1
R p g 100cm 100cm 10.0 cm
or R= 2| M ? +2.22 cm

-

~10.0 ¢
(b) The magnification is M = . { — cm) =|+10.0
P 1.00 cm




23.31
F q
fp (—200cm)p (20,0 cm)p
7= p-f - p—(-20.0 cm) - p+20.0 cm
(a) If p=40.0cm, then g=-13.3cm and M= ki
F

[ ~13.3 cm)

40.0 cm

The image is

virtual, upright, and 13.3 cm in front of the lens

(b) If p=20.0cm, then g=-10.0 cm and

g (-10.0cm)

From the thin lens equation, —+ —=—, the image distance is found to be

+143

M=-2Z
j2

The image is

() When p=10.0 cm, g=-6.67 cm and M=

The image is

7

2000 cm

virtual, upright, and 10.0 cm in front of the lens

g (-6.67 cm)

+2 f3

p 10.0 cm

virtual, upright, and 6.67 cm in front of the lens




23.44

(a)

(b)

(c)

We start with the final image and work backward. From Figure ’22.44, observe that
g, = =1 50.0 cm = 31.0 cm ) == 19.0 cm . The thin lens equation

g.f, (~19.0cm)(20.0 cm)
g~ f» —19.0cm-20.0 cm

then gives p, = =+9.74 cm

The image formed by the first lens serves as the object for the second lens and is
located 9.74 cm in front of the second lens.

Thus, g, =50.0 cm - 9.74 cm = 40.3 cm and the thin lens equation gives

g, (403 cm (100 cm)
= g~ f, 403cm-100cm

S0 M

The original object should be located [13.3 cm | in front of the first lens.

The overall magnification is
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M=MM., = | ffa'_;. ‘?_z _{ 403 cm ‘-!i'J { 190 cm )
o PP L 133em /"IL 0.74 cm
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Since M <0, the final image is | inverted |;

and since g, <0 ,itis | virtual




