PHYS 111
1st semester 1446

Prof. OMAR H. M. ABD-ELKADER

Lecture 9

CHAPTER 36 - Image Formation



A plane mirror is a mirror with a flat (planar) reflective surface. For
light rays striking a plane mirror, the angle of reflection equals the

angle of incidence.
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1 Pole: The geometric center of the spherical surface of mirror is
called the pole of mirror.

4 Principal axis: It is the straight line joining the pole of the mirror to
Its center of curvature.

d Centre of curvature: The center of curvature of a mirror is the
center of the sphere of which the mirror is a part.

J Focal Point: Also called the focal length, the focal point of a mirror is the
point that a reflected beam of light will approach when the beam of light

is parallel to the principal axis. ) ) )
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Spherical Mirrors

Reflecting surface



A curved mirror is a mirror with a curved reflecting surface. The surface
may be either convex (bulging outward) or concave (bulging inward).
Most curved mirrors have surfaces that are shaped like part of a sphere,
but other shapes are sometimes used in optical devices.
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in this figure because the source is assumed to be very far from the mirror. We call
the image point in this special case the focal point Fand the image distance the

focal length f, where
f= g (36.5)
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% * Solution
g . * Let the distance is d
j *Mrotate8°s020=16°
*Tan0=d/1
°0.28=d/1

°D=0.28 m
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*R=60cm f=30cm

e 1/f=1/s+ 1/s

« 1/30 =1/90 + 1/s
s =90/2=45cm
« 1/30=1/20 + 1/s
s =-60cm
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 Solution
*h=12cm
e s=100cm
G « R=120cm
« f=60cm
- e 1/f=1/s+1/s
d + 1/60 = 1/00+ 1/s’
s =150 cm.
*h/h=-s/s
* h'=18 cm
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 Solution

e R=120cm

« f=60cCcm
eM=4

e M=-s/s

S =45

e 1/f=1/s+ 1/s
 1/60 = 1/s + 1/4s
« 45 = 300
eS=7/5cm
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 Solution
es=25cm
* R=80cm
 f=40cm
e 1/f=1/s+1/s
« 1/40 = 1/25 + 1/s
*S =-66.6 cm
*h/h=-5/s=2.6%



 Solution

S<fol yall Cald a5 yi<a Alsina A0UA 5 ) gua e f=20cm
eM=2

R>s>fati 8 Sa 4351800 4882 3 g e M = -5/s

°*2S=-5

e 1/f=1/s+1/s

¢ 1/20=1/s + 1/2s
» 1/20 = 3/2s
e5=230
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Solution

f=40cm.

s =20, 60 cm.
1/f=1/s+1/s
1/40=1/20+1/s

1/s"= 1/40-1/20=-1/40

« 5 =-40
e M=-s/s=40/20=2
e 5 =120cm

M =2
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 Solution

* R=45cm
S=R_USSI S pa (B Al el 4 glusa 4 glia 88 5 ) guaa « f=22.5cm.

*h=7cm.

es=15cm.

e 1/f=1/s+ 1/s
e 1/22.5=1/15+1/s
s =45cm
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 Solution

s=16cm

M=0.5

M=-s/s
0.5=-s5/16

s =8cm

1/f=1/s+ 1/s

1/f = 1/16+1/8 = 3/16
f=5.3cm

R=10.6cm
daasa 3] sa



&_,___3 LAJ). ETJ.AQ.A IOchq&Zcmd)bmch-(tj
B dzma B g O PSS (SIS L5 el Caal ! eGT \ oin
¥ S 4cm WL

Solution

h=2cm

s=10cm

h =4 cm

M=4/2=2

M =-5/s

2=-s5/10

s =20cm

1/f = 1/s +1/s° = 1/10+1/20 = 3/20
f=6.6cm

R=13.2cm
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) * Solution
R>s>f LoSill S pe CAlA Al 5 juSa 4 5lha 3 ) gua e R =40 cm
R sl 5 mg 6yl ) L ol e f=20cm
s> ) 5%l O a0 3 s 435104
J A9 0,54 Ok Jya . 5=30 60 cm

e 1/f=1/s+ 1/s
¢« 1/20=1/30+ 1/s

M=-s/s es=60cm

M = 60/30 = 2 - \
e 1/20 = 1/60 + 1/

M = 30/60 = 0.5 TS

e5s=30cm



