P36.3

P36.7

The flatness of the mirror is described
by Rz, fzw
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By our general mirror equation,

b b FIG. P36.3
Foq [
ar qg=-pF.
Thus, the image is as far behind the mirror as the person is in front. The magnification is then
s [T e h_r
=y
50 h' = h=70.0inches .

The required height of the mirror is defined by the triangle from the person’s eyes to the top and
bottom of his image, as shown. From the geometry of the triangle, we see that the mirror height

must be:
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Thus, the mirror must be i_aﬁeast 35.0 inches high l :

For a concave mirror, both R and f are positive.
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We also know that f:Erlﬂ.ﬂcm.
a  elele oo 3
g f p 100cm 400cm 400 cm

and g=13.3 cm

§_ 133 cm

i P 400D em =.

The image is 13.3 cm in front of the mirror, |ieal, and inverted 1 y

(b) 2N T I sone = AL 1
g [ p 100cm 200cm 200cm
and
q 200 em
M="=— ={-1.00 .
P 200 cm
The image is 20.0 ¢m in front of the mirror, I real, and inverted [ :
1 1 1 1 1
(©) Z-=

—= = - =0
g f p 100ecm 100 c¢m
Thus, q = infinity.

| Mo image is fm'mecu. The rays are reflected parallel to each other.
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P36.11  (a) T p—=

g=[80em| and M:‘T:—‘;‘E'IE:SE_
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r {200 ::m] = 7o 7

{c) The image (a) is real, inverted and diminished. That of (b} is

virtual, upright, and enlarged. The ray diagrams are similar _

FIG. P36.11

to Figure 36.15(a) and 36.15(b) in the text, respectively.
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P36.21 =0 and R— =

P ;._'.1_1.];.— 5 —-—(Sm‘l cm)=—-38.2 cm

Thus, the virtual image of the dust speck is [ 38.2 cm below the top surfacﬂ of the ice.

P36.28  Let R, = outer radius and R, = inner radius

L LU 8 =(1.50—1}[ L s, B J:o.usuu-:m"
f R, R, 200m 250 am
so  f=[200cm
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P36.30  For a converging lens, f is positive. We use ?? ' 1_1: = ? :
1 1 1 1 1 1 ey
== - = = 40.0 cm
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The image is | upright, virtual t and 20.0 cm in front of the lens.

P36.33  We are looking at an enlarged, upright, virtual image:
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FIG. I'36.33



