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@ 9. Suppose you want to use a converging lens to project
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the image of two trees onto a screen. One tree is a dis-
tance x from the lens, the other is at 2x, as in Figure
Q23.9. You adjust the screen, so that the near tree is in
focus. If you now want to move the screen so that the far
tree is in focus, do you move the screen toward, or away
from, the lens?

Lens Near uee Far tree
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Figure Q23.9

39. A converging lens has a focal length of 20.0 em.
- Locate the images for object distances of (a) 40.0 cm,

(b) 20.0 cm, and (¢) 10.0 em. For each case, state

whether the image is real or virtual and upright or in-
_verted, and find the magnification.

32. A diverging lens has a focal length of 20.0 ¢m.

Locate the images for object distances of (a) 40.0 ¢m,
(b) 20.0 cm, and (¢) 10.0 em. For each case, state
whether the image is real or virtual and upright or in-
verted, and find the magnification.

33. \v'\'h('r(' must an object be placed 1o have no magnifica-
tion (‘ M| = 1.00) (a) for a converging lens of focal
length 12,0 em? (b) for a diverging lens of focal le

12.0 ez ngth

36. A slide projector is made by placing an illuminated slide

\_slightly more than one focal length in front of a con-
verging lens. I the lens has a 10.0-cm focal length and
the object distance can be adjusted to any value between
10.2 cm and 11.0 em, for what range of distances be-
tween projector and screen can a sharp image be ob-
tained?
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@ The light beam shown in Figure P22.18 makes an angle
of 20.0° with the normal line NN’ in the linseed oil. De-
termine the angles @ and 6'. (The refractive index for
linsced oil is 1.48.)

[
X | Air

|

" A}’ Linseed oil
| o

I \ 3

! U

@ Loob'nj ot %ovic"\m: b—f Yo @rim, w}\cd' dres ;7‘
Jell i about o indby o,[,e Sx thisa ofalasj for 01,‘64,.0.7"
WGUcl(nfMJ (60’06) Py /g/dz



@ For Y L/m»-,s aloove, draw % &(‘/Jﬁn‘g
beam- |

@a)f-p ray o his anang@ e E O(zjnees, w hadt
s 1t artan 7
b) QD«,‘? has an an%: 57[ 300017r~ees ' Mj/éss/
Wwhat s e u;h,%(,?
C? ’?m, ¢ has Gn anz& o/ 3??7-‘; whadt
15 rts ead ana&?

d) I ﬁw., d has an ané& 070 YS® what
W )) l/\aﬁ)eh o 7




