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spherical mirror

There are two types of spherical mirrors

1. Concave mirrors
2. Convex mirrors

Concave ; " T
Principal axis g Prmcipal axis
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Convex

Concave mirror Convex minror
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Concave mirror

Object position  Image position  Size of image (Magnification) ~Image Properties

At infinity AtF Point-sized Real and inverted
| Beyond C Between Fand C | Small ' Real and inverted |
AtC | AtC | Same as that of the object = Real and inverted
' Between C and F | Behind C | Enlarged Real and inverted |
AtF -y infinity | Highly enlarged " Real and inverted |
Between Fand P Behind the mirror | Enlarged Virtual and erect |
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Convex mirror

Object position  Image position  Size of image (Magnification) Image Properties

| At infinity AtF Extremely small Virtual and erect

Between Pand X Between Pand F Small Virtual and erect
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Mirror Formula

The equation relating the focal length (f), object position (X,), and image position (x;) of a
spherical mirror is known as the mirror formula.

e X, = object position (distance from the mirror)
e x; =image position (distance from the mirror)

o f=focal length of the mirror

The relationship between the focal length and the radius of the curve f = g

1 1 1
f xi xo
e fxu = fxi it
Note: xi_xo—f x"_xi—f f_x0+xi

e For concave mirrors, the focal length (f) is positive.

e For convex mirrors, the focal lengtl'm‘ (f) is negative.
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Concave mirror Convex mirror

Magnification is expressed by the ratio of the image height (H)) to the object height (Ho).

RitW j=act
Magnification (m) = S

e hi = height of the image
e ho = height of the object
e Xxi= image distance
e X0 = object distance

Very important For Einstein_AE

mirror  Focal Object Image distance (xi) Height of Height of image (H;)
length (f)  distance (xo) Elnsteln AE_ object (Ho) AT
EinsteinAE EinsteinAE Real Virtual Einstcin_AE Real inverted Virtual Upright
Concave Positive (+)  Positive (+)  Positive (+) Negative (-) Positive (+)  Negative (—) Positive (+)
Einstein AE | Einstein_AE | Einstein_AE Einstein_AE Einstein_ AE Einstein AE Einstein_AE Einstein_AE
Convex | Negative (-)  Positive (+) Image does Negative (-) Positive (+) Image does Positive (+)
Einstein_AE Einstein_AE Einstein_AE not form Einstein_ AE Einstein_AE not form Einstein_AE
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Suppose that the same candle is placed 41.0 cm in front of a concave spherical mirror of radius of
curvature 60.0 cm Where is the image position?

(a) le—Xo=41 cmm —| (b)

Image is real; light rays actually
cross and diverge from image point.

FIGURE (a) A candle and its image in a concave mirror.

(b) This is a real image; it lies in front of the mirror, and it is inverted.

A candle is placed 41.0 cm in front of a convex spherical mirror of radius of curvature 60.0 cm.
Where is the image position? < 30 cm —>|

Image behind mirror is
virtual; light only appears
to come from image.

C

<Xi—>

FIGURE A candle and its image in a convex mitror.
This is a virtual image; it lies behind the mirror, and it is upright.
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