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(a) We can see the flower during day time because 

it reflects sunlight falling on it into our eyes. 

Fig. 4,1. 

(b) We can see the chair at night because it 

reflects bulb light falling on it into our eyes. 

Thus phenomenon in which light comes back ( or rebounce back) after getting impact from an opaque surface is 

known as reflection of light. The mirrors are the glass surfaces polished opaque on one side, hence the other side behaves 

like a mirror. When light is incident on a mirror it reflects as shown in fig. 4·2. 

Let us define some terms before discussing the laws of reflection. In 

fig. 4·2 a ray of light AO making some angle with the surface of plane mirror 

( or reflecting surface) falls on the mirror at point 0. 

The ray AO is known as incident ray. After reflection the ray oflight goes 

along OR. The ray OR is !mown as reflected ray. 

(i) Normal : A perpendicular drawn to the reflecting surface at point 'O ' 

( i. e. , point of incidence) is !mown as the normal to the reflecting surface. 
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A of light falling on reflecting surface is known as incident f 1.gh 
.. Incident Ray: ray . . . ray o , t. 

(u) . A ray of light which 1s reflected back by a reflect mg surface is known fl d . 
("ii) Reflected Ray • . . as re ecte ray of light. 
(;v) Angle of Incidence : The angle between mc1dent ray and normal at the point of incidence is called angle of 

incidence it is denoted by 'i'. . 
(v) Angle of Reflection : The angle between refracted ray and normal at the pomt of incidence is called angle of 

reflection. It is denoted by 'r'. 

DOYOUKNOW'l 

What is reflectance? 
. f th amount of light refl ected from a surface to the amount of light falling on the surice is called reflectance The ratio o e , 

i.e., 

fl 
Amount of light reflected from the surface 

Re ectance = 

For a surface made of silver the reflectance = 95% 
For a surface made of coal the reflectance = 4%. 

9 ,:wf1 1i111~i•!~i[l]:1t 

Amount light incident on the surface 

Each light ray while reflected from a mirror surface obeys the two laws these are known as laws of reflection : 

(i) Angle of incidence is always equal to the angle of reflection, i.e., 

i = r 

where 'i' is angle of incidence and 'r' is angle ofreflection. 

(ii) Incident ray, reflected ray and normal to the reflecting surface at the point of incidence lie in the same plane. 

Explanation : (i) In fig: 4· 3 ABCD is mirror surface ( or reflecting surface). P ~---------.Q 

Alight ray AO is incident on it at point 0. 

OR is reflected ray. The angle between incident ray AO and normal at 

surface at point 0, i.e., OM is LAOM = i (angle of incidence). The angle between 

OM and reflected ray OR is LMOR = r (i.e., angle ofreflection) by the first law 

of reflection 

LAOM = LMOR or i = r. 

(ii) In fig. 4· 3 a plane PQRS is taken which is perpendicular to the plane of 

mirror. The plane PQRS contains the incident ray AO, normal OM and reflected 

ray OR. Obviously all the three, incident ray, normal and reflected are lying on 

same plane PQRS which is perpendicular to mirror surface. 

DOYOUKNOW'I 

A 

I 
A M R 

D 

B 
Fig. 4-3. Graphical explanation 

laws of reflection. 

1
· A ray of light striking the surface normally retraces its path because in this case i = 0, there fore r= 0. 

C 

2
• Laws of reflection are also obeyed when light is reflected from the spherical or curved surfaces. In other words, laws 

of reflection hold good for all types of mirrors. ) 

Reflection is of two types : 

(i) Regular Reflection (ii) Irregular R fl t· 
(. ' e ec 10n. 
I) Regular Reflection . Wh r h . irface rhcn the 

reflection is call d 
1 

• . en ight rays are reflected in a particular direction from a smoot ~t ' 
e regu ar reflection. 



In regular reflection i e incident ra 
· 

( .. ) 1 uJ . . ys are parallel then the reflected rays will also be parallel [Fig. 4-4 (a)]. 
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In oth d h · e reason for diffused reflection is that the surface of the obJects are uneven. 
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· 

. P Ica Y plane. The phenomenon is called diffused reflection or scattenng. 

Fig. 4.4 (a). Regular ref) f . 
ec ion. Fig. 4.4 (b). Irregular or diffused reflection. 

If the incident rays are parallel th th fl · 
· 

. en e re ected rays will not be parallel [Fig. 4 ·4 (b )]. Of course each reflect10n 

obeys the laws of reflect10n. 

Uses _of ~iffused Relec~on =. (i) The rays corning from the Sun undergo diffused reflection from dust particles 

suspended m arr hence general 11lurrunation takes place. 

(ii) Most of the objects appear visible because of the diffused reflection from the surface. 

(iii) Had there been no diffused reflection, object would have been appeared either extremely bright or dark. 
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Object: In the ' Optics' the term object has special meaning. Anything which gives 

out light rays ( either its own light or the light reflected by_it) is known as~ 

While drawing the ray diagram in optics the point objects are repres~dot' 

and extended objects are represented by drawing an arrow pointing upwards. 

Image : The point where the reflected rays or refracted rays meet or it appears to 

meet is called the image of a point from where the incid~nt li~t rays ar~ corning. 

Actually infinite number of rays emit' from a point object but two rays are taken to 

form an image and to find the position of image. 

Real Image : When the reflected rays or refracted rays actually meet at a point, 

then real image is formed at that point. In the fig. 4 ·5 (a)A' is real image of point A. Real 

image is always ~ edJwd can be obtained on the screen. 

Real image 

Virtual Image: When the reflected rays or refracted rays apear to be coming from 

a point, but actually the rays do not intersect at that point, then virtual image is formed. In, 

the fig. 4 ·5 (b), I is the virtual image of object 'O'. Vrrtual images are always e~ t and 
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cannot be obtamed on the screen. 
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(b) Vl rtuaJ Image Formed by • Phrne Mirror 

Fla. 4.,. 



DIFFERENCE BETWEEN REAL AND VIRTUAL IMAGE 

~ REAL IMAGE VIRTUAL IMAGE 

- . formed due to intersection of 1. The light rays a th 

1. Real unage are fi h . ppear at they are coming 

refrected or reflected light rays. rom t e image. 

Real images are inverted. 
2. Virtual images are erect 

2. 
. es can be obtained on the screen. 3. These images cannot be obtained on the 

3. Tbeseunag screen. 
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t ·sti·cs of Images Formed by Plane Mirror 
Charac en 

wing characteristics of the image formed by plane mirror should be remembered : . , C". 

0 . . l . ,1 d 1 · . /J ,f fl;, t'f(' 

image fmmed by plane rmrror IS a ways V.!!11Jcl.!..an equa m stze of the object. e;- ✓ :.:-e. , _ • .J 

. . ~ . - . ~ )Q \ . .,P) l:,-- fJ l \ f"1 ( 

D Jh¢ image lies bepind the mrr~ r-a~ a d1sy ~ce egu~ t-2_ the ouJect fro~ the mrrror. ~ J , 't"'<" c, ' t'J 
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, 

thlJ T,h~ age formed b y a plane ~or ~ta distanc~ equal t~ ~hat of obJect ~ om the_mirror. ~ t 
~ he image formed by a plane mrrror 1s~ terally J.U:~te~ t \ e ., left hand IS seen n gl].t hand of the image. Some 

letters as A, H, I, M, 0, T, U, V, W, X and Y do not show lateral inversion. · 

(v) To see the full image in a mirror, the size of the mirror should be at least half of the length of the object. 

( vi) If a man is standing at the centre of room and wants to see the full image of back wall in mirror fixed on front wall 
I • 

then the least size of mirror should be 1 /3 of the size of wall. 

(vii) Number of images formed by two plane mirrors inclined at an angle 0, then : 

360° 360° 
(a) n = -

0
--I, If -

0
- is even. 

(b) If 
3
~

00 
is odd then there will be two possibilities : 

(.) 3600 "f b. . I d . 11 . h . 
I n = -

0
- -1 , I o ~ect 1s p ace symmetnca y Wit respect to mrrror, i.e. , 

object is placed on the bisector of L0. 

( 
.. ) 360° 
11 n = -

0
-, if object is not on the bisector of angle 0. 

. 360° 360° 
(c) When the two mrrrors are parallel, then infinite images will be formed i.e., n = -

0
- = 00 = 00 

(viii) So many images are formed by a thick mirror, in which second image has the maximum intensity. 

Uses of Plane Mirror 

(~! Plane mirrors are used in dressing table and in bathrooms. 

(~~? Plane ~ors are fitted at blind turns of some busy roads so that drivers can see the vehicle coming from other sides. 

(m) Plane mrrros are used in periscopes. 
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When a part of hollow sphere of gas is cut and is polished on it outer surface (bu lging surface) or inner surface then 

the light rays are reflected from the other surface which is not polished. This is called spherical mirror. 

There are two types of spherical mirrors : 

(i) Concave mirror, (ii) Convex mirror. 

(i) Concave Mirror : Concave mirror is the part of a hollow sphere whose outer surface (i. e., bulging surface) is 

silvered and the inner surface (i.e., depressed smface) acts as mirror surface (or reflecting surface) as shown in fig. 4·7 (a) . 
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Fig. 4·7 (a). Concave mirror. 
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(ii) Convex Mirror : Convex mirror is the part of a hollow sphere whose inner surface (i. e., depressed surface) is 

silvered and the outer surface (i.e., bulging surface) acts as mirror surface (or reflecting surface) as shown in fig. 4·7 (b). 
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Fig. 4·7 (b). Convex mirror. 
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( SOME DEFINITIONS RELATED TO SPHERICAL MIRRORS] 

t. Pole : The central point of spherical mirror is called pole. It is denoted by P. [fig. 4· 8] 

2. Centre of Curvature : Centre of curvature is the centre of the sphere of which the mirror forms a part. It is 

denoted by 'C ' . 

3. Radius of Curvature : The radius of the sphere, by which the mirror forms a part is called radius of curvature. It 

is equal to the distance between pole and ~ # i[ deno~'\?Y •~ a:b,J.,~ 

4_ Principal Axis : The line joinin~ fhf centre of curvature and pole is called principal axis. In fig. 4 · 8, PC is 

principal axis. 



. The part of the spherica l mirror exposed to the incident light. 
5 Aperture• . 1s called the apertu f h . 

· d . ter of the circular rim of the ffilrror is called aperture. In fi 4_ 8 re O sp en cal mirror. In 
other words the iame ig. , the chord AB shows the ap rt 
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(a) Concave Mirror 

Fig. 4-8 . 
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(b) Convex Mirror 

" Pri nc ipa l axis 

6_ Principal Focus : It is a point on the principal axis where the rays of _light p_arallel to principal axis after reflection 

· · h ges at that point or appear to diverge from that pomt. It 1s denoted by F 
from rrurror, e1t er conver . . . . 

f · the rays oflight which are incident parallel to the pnnc1pal axis, after reflection actually 
In case o concave rrurror, 

meet at F [fig. 4.9 (a)] but in case of convex mirror, the rays oflight incident parallel principal axis, after reflection from the 

mirror do not meet at F, but appear to come from it, when produced backward. [fig. 4·9 (b)] 
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(a) For Concave Mirror (b) For Convex Mirror 

Fig. 4-9. 

7. Focal Length : Distance between the principal focus and pole is called focal l~ngth of mirror. It is denoted by f 

8. Focal Plane : A plane normal to the principal axis and passing through the principal focus (F) of spherical mirror is 

called focal plane of that spherical mirror. 

Convergence of Light: When a parallel beam oflight after reflection meets at a point, this is known as convergence 

of light. The beam reflected is called convergent beam of light. Concave mirror is a convergent mirror. 

Divergence of Light: When a parallel beam of light after reflection divergent i .e. speard out and appears to came 

from a point, this is called divergence of light. The beam reflection is called divergent beam of light. Convex mirror is a 

divergent mirror. 

NOTE 

1. Concave mirror converges a parallel beam of light falling on It, so concave mirror is also known as convergent mirror. 

2. Convex mirror diverges a parallel beam of light falling on it, therefore it is known as divergent mirror. 
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