part of it returns

When th
erays of lig e 20 . cOME
i ght trav elling in a homogeneous medium strikes a shining surface, som
d into heat or I

the same i crod. |
medium, T . . . ansmitted; 1
he rest part of the light energy is either absorbed or transforme

1S transp: hic
parent. This phenomenon is called reflection.

Sunlight
falls on
the flower N

A
The flower
reflects sunlight
in all directions

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

(a) We can see the flower during day time because
reflects bulb light falling on it into our €yes.

it reflects sunlight falling on it into our eyes.
Fig. 4-1.
Thus phenomenon in which light comes back (or rebounce back) after getting impact from an opaque surface 1s
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 1s incident on a mirror it reflects as shown in fig. 4-2.

et us define some terms before discussing the laws of reflection. In A \1\.“m‘u1
fig. 4-2 aray of light AO making some angle with the surface of plane mirror < i P>
(or reflecting surface) falls on the mirror at pomt O. »

Theray AO 1S known as incident ray. After reflection the ray of light goes /,/(/ ; b‘-‘-""
along OR. The ray OR is known as reflected ray. ’/(.,///’ A . 58

(i) Normal : A pcrpcndicul;u' drawn to the reflecting surface at point ‘O’ | % N L/ )¢ .
(i.e., point of incidence) is known as the normal to the reflecting surface. M (~) rot

Fig. 4.2, Refletion of light,




$ Known as incident ra. .
(ii) Incident Ray Do
(iiii) Reflected Ray :
ncidence :

A L retlecting surface is kr Oown a
i normal at the point of incidence

(iv) Angle of | -

t 1s denoted by 1 .
y and norm: { > pom
la the pomt ¢ I ing idence 1s called : ngle

(v) Angle of Reflection @

What is reflectance ?

[ 4-3._LAWS OF REFLECTION _

eflected from a mirror surface obeys the two laws these are known as laws of reflectior
1 1 rereclon .

ays equal to the angle of reflection, i.e.,
i r
ere ‘i’ is angle of incidence and ‘r’ is angle of reflection

(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

ht ray AO is incident on it at po

OR is reflected ray. The angle between incident ray AO and normal at
surface at point O, i.e., OM is ZAOM =i (angle of incidence). The angle between
OM and reflected ray OR is ZMOR = r (i.e., angle of reflection) by the first law
of reflection

ZAOM = ZMOR or i=7

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

mIrros N Q A s L 1 4 a R

murror. The plane PQRS contains the incident ray AO, normal OM and reflected 3%

ray OR. Obviouslv all the theea s d : Fig. 4.3, Graphical explanation
. oviously all the three, incident ray, normal and reflected are lying on laws of reflection.

same plane P which is perpe | .
s plane PQRS which is perpendicular to mirror surface




reg tior n .
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Fig. 44 (a). Regt
R : tlar refle
- gular reflection Fig. 4-4 (b). Irregular or diffused reflection
If the incident rays are parallel then the reflect 1
! 1 L TCHICK d ra N not be paral 4 44

obeys the laws of reflection
Uses of Diffused Relection : (i) The rays coming from the S i
v oming iro ne In underg INTTUSC
suspended 1n air hence general illumination takes pla

(11) Most of the objex innear vicible § \ 1
1) M f the objects appear visible because of the diffused reflection from th

(111) Had there been no diffus flection, object uld have been appea :
JBJECTS AND IMAGES |

Object : In the "Opt the term ob pecial meaning. A ng whict
out light rays (either IS OWI Light or the | cted by at) 1s known as ar

While drawing the ray diagram i optl the point objects are repr ented by i
and extended objects are represented DY frawing an ¢ |

Image : The point where tl flected rays or refracted 1 t AL
meet is called the image ot a pomnt from where the incident Light rays ar I

Actually infinife number of rays emut from 1 point object but two rays are taken 1o
form an image and to find the po tion ol Image

Real Image : When the reflected rays or I fracted rays actually meet 1 point
then res 1s formed at that point Inthe fig. 4S5 (a)A 181 1 image of P |. Real
image 1s alway :_;l»gxlcg.u.“. an be obtained on th rect

Virtual Image : When the reflected rays or reiis ted rays apear 1o be coming fron
a point, but actually the rays do not itersect at that pont, then vartual image 1s formed. 11

ire always erect and

f object 'O Virtual in

the fig. 45 (b) | 15 the virtual Image o
Virtual image

btained on the scre

cannotl b



> to intersection o 1 ‘ i |
1 Real imageart lmmuldm | === —
- f‘ { lnl'n”u!cdll:h(|.|\\ Sy

re reciec
‘ virt ]
2. Re I|I|I|.N_::\.Hl'lll\1Hul | |
: . obtained on the screen 3. These image ann

3 l!u-wnn.l:un.mtn obtain : o -
| screen

¢ Formed | q :

> > tics of Image
Characteristics ¢ f Imag
characteristics of the Image formed by plane mirror should be remembered

The following !
pl.u‘c mirror 1s always virtual and equal 1n si1ze of the object

(i) The'image formed by
(1) The image lies behind the murror at a distance
(if1) The E:'n.;a formed by a plane murror at a distance equal to that of object from the mirror
r.I\’\ The image formed by a plane mirror is laterally inverted, i e., left hand is seen right hand of t
letters as A, H, L M, O, TU.V.W, Xand Y do nol show- lateral inversion
(v) To see the full image m a mirror, the size of the mirror should be at least half of the length of the object

at the centre of room and wants to see the full image of back wall inm

jual to the object from the «

yr fixed on front wall

(vi) If a man is standing
then the least size of muror should be 1/3 of the size of wall

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

360" 360
(a) n I, If is even
4] y
360 .
(b) If o i odd then there will be two possibilities
360 .
(1) n 1, if object is placed symmetrically with respect to murror, 1.¢
4

object is placed on the bisector of £0

360)
() » o if object is not on the bisector of
60
(c) When the two mirrors are parallel, then infir
(viii) So many images are formed by a thick mirror, in which sec inten
Uses of Plane Mirror

(1) Plane » nead '
i) Plane mirrors are used in dressing table and in bathrooms
(11) Plane n are fit bl i i } i |

e mirrors are fitted at blind turns of some busy roads so that drivers can se¢ the Ve le coming from other sides

111) Pl: Jowe a5 s
(1) Plane mirros are used in periscopes




I'here are two types of spheric al mirrors

(1) Concave Mirror

Sphere

Fig. 4 1). Concave mirror.

(i) Convex Mirror : Convex mirror is the part of a hollow sphere whose inner

ol nr 1 . ’ rfn N
od ¢.. bulging surfiace) acts as mirror surface (or reflect

1. Pole h tral pe
Centre of Curvature

ed | (

1. Radius of Curvature




\perture

(a) Concave Mirror b) Convex Mirror
ght parallel to principal axis aft
It is denoted by |
reflection actua

r reflection fr¢

y come from 1

(a) For Concave ¥ (b) For Convex Mirror

Foecal Length: D ngth of mirror, It is denoted

8. Focal Plane : Apla e principal axis and § g throug rincipal focus (/

) of spherical m

called focal plane of
Convergence of Light

I'he bean

ONCAVE MITTOr cony ral
Conc D 5 & paraliel beam of light falling on it, so concave mirror Is also known as convergent

onvex mirror diverges a ¢ g
Convex aparallel beam of light falling on it, therefore it Is known as divergent mirror




