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*36.2 The virtual image is as far behind the mirror as the choir View Looking D
is in front of the mirror. Thus, the image is 5.30 m behind South !
the mirror. image of choir

mirror

The image of the choir is 0.800 m+5.30 m=6.10 m from 3
the organist. Using similar triangles: / Son

¥ _610m 610 m Organist | ! :

= h* =(0.600 =458 m Co :

0600m 0800m o M= m)(o.soo m) et 5.30 m -3}

0.800 m
36.12 For a concave mirror, R and f are positive. Also, for an erect image, M is positive. Therefore,

M=—%=4 and g = - 4p.

1.1 1 1 1 1 3 ,
F=7 + 7 becomes 00cm = ; - G = 5; from which, p =130.0cm
n ny (ng—m) 100 150 _150-100 100
36.23 TR because 7 ¢  600cm 120cm
1 150 100 _ 1.50 = [45.0 cm]
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| 120an 20.0cm |
100 150 100 - 1.50 =[-90.0 cm]
® 0wy Zoem o 1o 100
| 120an 10.0cm |
100 150 100 - 1.50 = [£6.00 cm]
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36.25 m=133 m=100 p=+100cm R=-150cm

g=-9.01cm, or the fish appears to be | 9.01 cm inside the bowl




36.33 (a) Note that g=129cm-p Object

f=244cm
1 LS F'
so p V129-p = 244 : T
. . .. N 2 - .
which yields a quadratic in p: p-+129p =315 Mlmage
[ P4
which has solutions Ip =9.63cmorp =327 cm fe—p+4=129cm
Both solutions are valid.
Virtual f=244cm
(b) For a virtual image, -g=p+129cm Image -p
111 ﬁ 1
p  129+p T 244 Object
or p? +12.9p = 31.8 —i129em i
- § >}
from which p=210cmj orp =-15.0 cm.
We must have a real object so the —15.0 cm solution must be
rejected.
*36.41 To properly focus the image of a distant object, the lens must be at a distance equal to the focal
length from the film (g, =65.0 mm). For the closer object:
1 1 1 1 1 1 2000
—+—==b +—= d =(65.0 —_—
5 T PO oo mm g, &omm 9 2= mm)( 2000—65.0)
The lens must be moved | away from the ﬁlm] by a distance
D=, -4y =(65.0 m{ﬂ)_es.o mm =
L 2000-65.0
36.45 p=l_1,1_1_ L ___400diopters =[—4.00 diopters, a diverging lens|
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