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Example 2.1

An object is placed (i) 154 ¢m (i) 5 cm in front of a concave mirror of radius
of curvature 20:< cm Calculate the position, nature and magnification of the
image in each case.

Solution
f=22—0:10cm,fromf=§,u=150m;
then

Image is real, magnified and inverted

- 1_ 1_2 1
(i) u=5cm, ;= +D— Tthen, .

Image is virtual, magnified and erect.
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LIGHT BENDS TOWARDS
THE NORMAL

NORMAL

AR NORMAL
LOW REFRACTIVE ! \
INDEX .

I

I

GLASS
HIGH REFRACTIVE
INDEX

/ \

|

1

NORMAL NORMAL

LIGHT BENDS AWAY FROM LIGHT DOES NOT BEND
THE NORMAL AT ALL
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The Law of Refraction: LSl sil8
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. speed of the light in vacum c
The Refractive Index p= =2 ! °29 _ = —
speed of light in medium Um

39080 glad aBlll) e pladi

Incident Normal Reflected
ray
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n : Index of refraction

| Refracted
| ray
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As a wave moves from
medium 1 to medium 2, its
wavclength changes but its
frequency remains constant.
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Find the angle of refraction at the air-glass interface.
Zeols 5158 G Jualdl) mhad) sie JLuSIY) AL 8 s f
711 — 1,31,61 — 270
712 =?,62 — 230

Incident Normal Reflected :(JA-“
|
ray

theien (98 aadid G Sl e

n, sin®; = n, sin 6,

nysin 8, = n,sin 6,
I Refracted 1,315in27° = n, sin 23°
Y 1,31sin27° 0,595

"= "sin23° 0,391

=1,52
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2

n
0, = sin™! (—1$in 91)

n,
= sin~1
0, = sin (1’ 5

sin30,0° | = sin™1 O’—SO
’ n 1,52
= sin~1(0,329) = 19, 2°
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f = focal length (m)

do = distance from lens to object (m)

di= distance from lens to image (m)
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hi = height of the image (m)
ho = height of object (m)

m = magnification (how many times bigger or smaller)

Sign convention for lenses clusell il 2Mbol
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Example 1
What is (a) the position, and (b) the size, of a large 7.6cm high flower placed

1m from 50mm focal length camera lens?
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Image

Hower . 100 cm
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5.26cm

; 5.26cm
=~ Toomr =~ 00526 j —mh, =—0.0526x7.6cm =—0.4cm
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Example 2
An object is placed 10cm from a 15cm focal length converging lens.

Determine the image position and size.

Solution
1 1 1

N 15¢m  10em __St]cm
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The violet light refracts
through larger angles
than the red light.
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White

White

Refraction of sunlight by a spherical
raindrop.
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