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WHAT IS LIGHT?

If we enter a dark room, the dojects present in the room are not visible. However, if we switch on a bulb,
everything in the room becomes visible. Wiy?

The bulb gives aut an invisible energy called light. When this energy falls an the dojects in the roam, it bounces
off from the surface of dojects. When this energy enters our eyes, the eyes sense it and send a message to the
brain. It is finally, the brainwhich really sees the dojects. Eyes are anly an aid in seeing the dojects arornd us.
Why do we say that light is invisible ? Well, when light energy falls an the dojects, we really do not see it. When
energy bounces off from the surface of dojects and enters aur eyes, the sensation produced by this energy, helps
our brain to see. Thus, to sunup we can say :

Light is an invisible energy, which causes in us the sensation of vision. When the light falls onany doject, it
lounces off fram the surface of the doject inall directians. This is called scattering of light.

DEFINITION

Light is form of energy which enables us to see dojects which emit or reflect light.

Light is a type of (formof) energy which can produce sensation in cur eyes. So we can experience the sensation
of vision.

It is travel in straight line in formof particles and waves. With the help of light we see all colaurs of nature.

Qur eyes are mostly sensitive for yellow colour and least sensative for violet and red colour. Due to this reason
comercial vehicle's are painted with yellow colour, sodium lamps are used in road lights.

PROPERTIES OF LIGHT

Light energy propagates (travels) via two processes.
The particles of the medium carry energy from one point of the medium to another.

The particles transmit energy to the neighbouring particles and in this way energy propagates in the formof a wave.
Tt propacetes in straidht lire.

It's velocity in vacuum is maximum whose value is 3 x 10° m/sec. (297489978 m/s)

Light does not need a material medium to travel that is it can travel through a vacuum.

Tt exhibits the phenarena of reflection, refraction, interference, difraction, polarisation and double refraction.
RAY OF LIGHT

. . . ) . . ) . Aray of light
A straight 1line which shows, the directian of light is called ray of light.
BEAM OF LIGHT R
Alunch of light rays or bundale of rays at a point is called beamof light. E
Abeam oflight

A divergent beam of light A convergent beam of light
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HOW WE SEE ?

When a light ray is falling (strike) an the surface of arty doject which reflect ard reached to aur eyes. Due to this
aur eyes feel a sensation then we see the doject.

REFLECTION OF LIGHT

When rays of light falls on any dbject it returm back in the same medium from the surface this phenorenon is
calledreflectionof ligt.  Due to reflection of light we can see all the nature.

INCIDENT RAY

The ray of light which falls ana polished surface (or amirror) is called the incident ray of light.
REFLECTED RAY

The ray of light which gets reflected frama polished surface (or amirror) is called the reflected ray of light.
NORMAL

The nomel is a line at right angle to the reflecting surface.

plane normal to mirror

Mirror ~ reflecting surface

LAWS OF REFLECTION

1 The incident ray, the reflected ray and the nomrel to the surface at the point of incidence all lie in the same
plare.

§ The angle of incidence (£ 1) is always equal to the arngle of reflection (£r) i.e. Li=ZLr

normal

plane mirror AN

concave mirror  # convex mirror

Depending an the nature of the reflecting surface there are two types of reflection :-
i Regular (gpeaular) reflection il Trregilar (diffused) reflection
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REGULAR REFLECTION

When parallel light rays fall an srooth plane surface like mivror, if all rays of light are reflected parallely alayg
adifinite directio. Then this kird of reflection is called regular reflectim.

Parallel Reflected
incident ray parallel rays
IRREGULAR REFLECTION (DIFFUSED REFLECTION)
When paraller light rays fall on a rough surface all the rays of light are reflected in all possible (Different)

Incident rays Reflected rays

REFLECTING MATERIAL

The meterial or matter which reflect the light rays is called reflectingmaterial . There are two types of reflecting
meterial.
(1) Good reflectar
(1i) Deemreflector
Good reflector : The material which reflect all the incident light rays is called good reflector.

OR
This types of reflectors are reflected mecdmm incident light rays these type of reflector nmekes regular reflection
Deem (Midium) Reflector : In this type of reflector, mostly part of incident rays are reflected. But sare part
is doserved or transmitted by them irregular or diffused reflection are made by them like rough surface.

For meking a reflector, aglass plate is polished ane side by silver or nickel type material.

PRACTICE PROBLEMS

FILL IN THE BLANKS

Tnpressianof an imegepersistsfar ..oovveeina. L. of the secad o retim

Aglecf reflectim iSalwayS «ooveeeenennenn.. to the argle of incidence

.................. isa amll qening in the comer

Gesaesmsitieto.cooeeeeea.. .. licht

Miscles attacdhedtotteeelens ..ooooeeeiiiiatt adthe lensbecares ...l when distant dojects are to
be seen.

Tokespareyes fit ardiet dould inchude vitamin ....ooveeeenn.. .. richeatables.

Inpressimof animege isfomedan o oooeveeeiilt

Brillesystamles ......ccvvvnenn... At pettems
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MATCH THE FOLLOWING

Column A Column B
1 Cornea a transparent front part of eye
i Rpil b layer on which inpression of imeges is formed
) s 4] point on retina where there are no nerve endings
& Retina a sensitive farlridght ligt
¥ Blind spot 6 is a small geening in the comea
@ Rods f sensitive for dim light
i) Cones g amtrols the size of the pupil
(TRUE OR FALSE

Both incident ray and reflected ray lie in the same plane. [ ]
Diffused reflectiom is due to the failure of the laws of reflection. [ ]
The image formed by plane mirror is laterally inverted. [ ]

1
i}
Ll
&y The iris is the colaured part of the eye. [ ]
¥ Rods are sensitive tolridght lidght. [ 1]
@

Changing of the thickness of the eye lens is called accommodation. [ ]

Mirror at the hair dresser shop

A grooth, highly polished reflecting surface is called a mirror.
When a glass plate is polished on one sided with reflecting material such silver or nickel then is
becomes a mirror.

From the reflecting surface of mirror there are two types of mirror.
(1) Plare mirror (i1) Soherical or arved mirror
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Plane mirror : A highly polished plane surface is called a plane mirror or if a flat (totally plane) surface of a
glass plate is polished ae side of reflectingmaterial is called plane mirror.

Incident Reflected
ray ray,

Plane mirror

Polished part

Spherical mirror : Amirror whose polished, reflecting surface is a part of hollow sphere of glass is called a
gpherical mirror. For a spherical mirror, ane of the two curved surfaces is coated with a thin layer of silver
followed by a coating of red lead axide paint. Thus one side of the spherical mirror is made gpaque and the
other sice acts as a reflecting surface.

For the polishing side there are two type of spherical mirror.

(A) Convex mirror B Concave mirror
N e ~
\\\
hollow hollow reflecting
sphere reflecting N sphere surface
surface N
Y
.................. \\ e
Concave mirror Convex mirror

@ Concave (Converging) mirror : A spherical mirror whose immer hollow surface is the reflecting surface.

®) Covex (diverging) mirror : A spherical mirror whose cuter bulging aut surface is the reflecting surface.
FORMATION OF IMAGE IN A PLANE MIRROR

P is an doject which is placed in frant of a plane mirror 2B as shown in fig. Rays PO and FO' starting fram P falls
anmirror then these rays are reflected in CR and O'R' directians respectively. When the reflected rays enter the
eye then they appear to diverge fram P'. P' is called the image of doject P.

%

P N

P N

Reflection by plane mirror

Following are the properties of the image formed by a plane mirror
1 Tnece is always virtual
f Tece lies as far behind the mirror as the doject is infraont of it. .
Lateral Inversion
i) The size of imege is the same as the doject. The anly difference is that the right side of an doject appears
tole left inthe imege and vice versa. This effect is known as lateral inversion. Iateral irversion is shown

infig.
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USES OF PLANE MIRRORS

They are used as locking glass.

They are used by barbers to show the custarer the back side of his head.

They are used for signalling by the scouts and the army persamel .

They are used by the opticians to provide false dimension, when their place of work is very small.

< g B & =

They are used for providing false dimensions in show cases, displaying jewellery, wrist watches, etc. Two
plane mirrors are fixed to the opposite sides of the show case, such that their reflecting surfaces face
each other. This leads to the formation of miltiple imeges.

@ They are used for reflecting the rays of the sun inside the solar cocker.

il They are used for making toys like kaleidoscope. In this toy, three plain mirrors are inclined at an
angle of 60°, and fixed in a tube. Some broken bangles are placed inside the tube. When the tube is
turmed, the image of bangles form beautiful hexagonal pattems.

TERMINOLOGY FOR SPHERICAL MIRRORS

Hallow sphere
Convex mirror or Concave miror or
Diverging mirror Converging mirror

Aperture : The effective width of a spherical mirror framwhich reflection can take place is called its aperture.
Pole (Vertex) : The centre of a spherical mirror is called its pole it is dencted by letter P.

Centre of curvatue : The centre of the hollow sphere of which the spherical mirror is a part is called centre of
arvature. It is denoted by letter C.

Radius of curvature : The radius of the hollow sphere of which the spherical mirror is a part called the radius
of arvatre R) .

Principal axis : The straight line passing through the centre of curvature Card the pole P of the goherical mirror.

Nommal : The normel at arty point of the spherical mirror is the straight line dotained by joining that point with
the centre of curvature C of the mirror.
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Principal focus or focus : The point an the principal axis where all the rays coming from infinity (parallel rays)
after reflection either actually meets or appears tomeet is called the focus (or focal point) of the mirror. It is
denoted by letter F.

R
Focal length : The distance between the pole (P) and the focus (F) is called focal length (f) andf=?

Focal plane : An imeginary plane passing through the focus and at right angles to the principal axis.
Real imege : When the rays of light after getting reflected froma mivror (or after getting refracted froma lens)

— actually meet at a point, a real imege is formed. A real imege can be dotained on a screen.

Virtual imege : When the rays of light after getting reflected frama mirror (or after getting refracted froma
lens) appear tomeet at a point, a virtual imege is formed. Such an imege can anly be seen through a mirror (or
a lens) but carmot be dotained on a screen.

/.

%
\4‘6‘% 8 \\§£

(a) Real image (b) Virtual image

Differences between Real and Virtual Images

Real Image Virtual Image
It can be taken on the screen. It cannot be taken on the screen.
The rays of light after reflection or refraction The rays of light after reflection or refraction
meet at a point. appear to meet at a point.
It is always inverted. It is always erect but laterally inverted.

MULTIPLE REFLECTIONS

Aplare mirror forms an imege of an doject placed kefore it. This is the result of a single reflection of light. What
happens if the doject is placed between two mirrors that are at an angle to each other ? Let us find cut.

Each of the mirrors will forman imege due to reflection. Each of these imeges is formed by a single reflection.
These images are laterally inverted. In addition, an imege is formed at the edge where the mirrors meet. This
imege is formed by rays that get reflected twice. As a result, this imege is not laterally inverted. So, the left and
right sides of the arrow ard the word 'left' appear the correct way rourd in this imege.
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( NOTE : The number of images of an object placed between two mirrors can be found from thﬁ

following formula.

o
Number of images = 360 -1

angle between mirrors

When the angle between the mirrors is 90°, the number of images is (360°/90°) -1 =4 -1 = 3.
Similarly, when the angle is 60°, the number of images is (360°/60°) -1 =6 -1 = 5. )

KALEIDOSCOPE

The keleidosaope is a device that uses reflections to produce pattemns. It consists of mirrors inclined to each

other. The mirrors formmultiple imeges of dojects in front of them. This creates beautiful pattermns, which
change when the keleidoscope is rotated or shaken.

(a)
(a)-(b) Making a kaleidoscope (c) A pattern formed by a kaleidoscope

PERISCOPE

The working of a perisaope is based an the principle of successive reflectians from two plane mirrors. It aonsists
of two plane mirrors M and VM, facing each other fixed at 45° to the fremework of a tube which is bent twice at
right angle (figa) . Abeamof light from sare doject is tumed throuch ane right angle by the mirror M . In the
sae way the light is deviated through another right angle by the mirror M, . Therefore, the doject is seenby the
eye in gpite of the dostacle. This arrangement can be used by a person to see a match over the heads of a few
pecple vwhile standingat the back of the crowd.

— M

@ ’
Successive reflection from two Successive reflection through four plane

plane mirrors in a periscope mirrors in a periscope

Even an doject can be seen through a wall as well by an arrangement as shown in fig. (b) In this case, light from
the cardle is reflected by four mirrors M, M, M, and M, before reaching the eye. Therefore, the candle is seen
throuch the wall.
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LATERAL INVERSION IN A PLANE MIRROR

When we place arty doject in front of a plane mirror, its imege is such that its left hand side is seen an the right
hard side ard the right side is seen on the left.

Fig (a) shows a oy as you will see him when he stands before you. Now, meke him stand in front of a mirror and
see his image fig (b) . Note that the flower an the coat now appears to e an the right side, and when you see him
directly the flower an the coat is an the left side. Similarly, if youwrite with your right hand, the imege in the
mirror shows as if you are writing with your left hand.

FLOWER
.

FLOWER

(a) A boy (b) Mirror image
of the boy

This phenomenon of left appearing right and right appearing left on reflection in a plane mirror is called the
lateral inversion

Fig. (c) illustrates another exanple of a lateral irversian. If youwrite letters '2BC' anapiece of peaper, theywill
lock like 'D8A'. When see in the mirror. You can see that the letter Ahas gae fram the left side to the right side
in the mirror. Not anly this, but each letter has gone thraugh a lateral inversion. Letter 'B' becares 'd and 'C!
has becare 'D'. Can you now tell why 'A' remains as 'A', when seen in the mirror?

Lateral inversion in a plane mirror

Characteristics of an image formed by a plane mirror :

Thus, we sumerise that the image formed in a plane mirror has the following characteristics :
e The image is virtual and erect.

e The imege is laterally irwverted.

e The image is formed behind the mirror and has the same size as that of the doject.

e The imece is as far behind the mirror as the doject is in front of it.
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DISPERSION OF WHITE LIGHT

Sir Issac Newton, while working with an astronomical telescope, doserved that the images of stars as seen
through the telesoope were coloured near the fringes. He got the lenses of the telescope polished, but found
that the colour still persisted. From the above doservation, he concluded that the fault may not be with the
lenses, hut it had sarething to do with the nature of light itself. To irwvestigate this canclusion, he perfomed the
following experiment.

Experiment: Newton allowed sunlight to enter through a small hole in a window of a darkened room. He
placed an equilateral prism in the path of the narrow beam of light. The light emerging from the prism was
allowed to fall on the white screen. It was found that light received on the white screen was a band of seven
oolaurs. The order of colours fraom the base of prism is violet, indigo, blue, green, yellow, orange and red. This
order of colours can be easily remembered by remembering the word VIBGYOR.

DEFINITIONS

Dispersion : The phenomenon due to which white light splits into seven colours (VIBGYOR), when passed
through an equilateral prism is called dispersian.
Spectrum: The band of seven colours dotained an the screen, when white light splits into seven colours is called

spectrum.

PRACTICE PROBLEMS

State whether the following statements are true or false

Reflected images from an old stainless steel plate and a new plate are the sane.
Two plane mirrors can give any number of images.

Splitting of white light is called spectrum.

Fill in the blanks

Reflection froma socth Srface 1S GAl1Ed oo vvvveseeeeeveennn reflection. (reguilar/diffussd)

Two plane mirrors kept at 90° give .......coeeevennenns... ineges. (thres/infinite)

ojects that emit lidtarecalled ooveeeeeeeneeneennnnn. (lumirous/mmn-Iuninous)

Tre band of colawrs prodced vien white Tight is Split 18 Galled .. vnneeneeneeneennnn.. (dHispersiay/spectrun)
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THE HUMAN EYE

The construction and working of the human eye is similar to photogrephic camera in many respects. Humen eye
is almost a gpherical ball, with a light bulge in the front. The structure and function of each part of the eye is
given below :

Crystalline lens

Chorol

Humour

Ciliary
muscles

Blind spot
Human Eye

Sclerotic : It is the autermost covering of the eye ball. Tt is mede of white tough filbrous tissues.
Its functim is to house ard protect the vital intermal parts of the eye.

Comea : It is the front bulging part of the eye. It is mede of trensparent tissues.

Its fuxctian is to act as a window to the world, i.e., toallow the light to enter in the eye ball.
Choroid : It is a grey menbrane attached to the sclerotic from the immer side.

Its fuimctian is to darken the eye fram insicde ard, hence, prevent any intenal reflectian.

Optic Nerve : It is abundle of approximately 70, 000 nerves originating from the brain and entering the eye
ball frombehind.

Its functian is to carry gotical messages (visual messages) to the brain.

Retina : The optic nerve an entering the ball, spreads like a cancpy, such that each nerve end attaches itself to
the choroid. The nerve endings from a hemi-spherical screen called retina. These nerve endings on the retina
are sensitive tovisible light: On the retina are two important areas which we will discuss separately.

The functiaon of retina is to receive the gotical image of the dbject and then cawert it to gotical pulses. These
pulses are then sent to the brain through gptic nerve.

Yellow spot = It is a small area, facing the eye lens. It has high concentration of nerve endings and is slightly
raised as well as slightly yellow in colaur.

Its functian is to forma very clear image by sending a large rumber of gotical pulses to brain.

Blind Spot : It is a region an the retina, where the optic nerve enters the eye ball. It has no nerve ending and
henee, is insensitive to lidht.

Tt does not seem to have any functian. Any image formed an this spot is not visible.

Crystalline lens : It is a double cavex lens made of transparent tissues. It is held in positionby a ring of
nmuscles, camonly called ciliary muscles.

Its firctian is to focus the images of different dbjects clearly an the retima.
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Ciliary Muscles : It is a ring of muscles which holds the crystalline lens inposition . When these nuscles relax,
they increase the focal length of the crystalline lens and vice versa. Its function is to alter the focal lergth of
crystalline lans so that the ineges of the dbjects, situated at different distances, are clearly foaussed an the retira.
Tris : It is a ciraular diagreagn susparded in frant of the crystallire lens. Tt hes a tiny hole in the middle ard is camoly
called pupil. It has tiny muscles arranged radially around the pupil. These muscles can increase or decrease the
diameter of the pupil. The iris is heavily. pigrented. The colour of eyes depends upan colour of pigrent.

The functian of iris is to catrol the amount of light entering the eye. This is dae by increasing or decreasing the
diameter of pupil

Vitreous Hiour : Tt is a dense jelly-like fluid, slightly grey in colouar, £illing the part of eye between crystalline
lens ard retima.

Its functian is (1) to prevant the eye ball fram collapsing due to change in atmospheric pressure, (11) in focussing
the rays clearly an the retima.

Aqueous Himour @ It is awatery, saline fluid, £illing the part of the eye between the comea ard the crystalline lens.

Its fuctian is (1) toprevent frant part of the eyeball fram collgpsing with the charge in atmogdheric pressure, (11)
to keep the cornea noist.

POWER OF ACCOMMODATION OF THE EYE

When the doject is infrant of eye then light rays coming fram the doject are refracted ard after passing through
the vitreous hunour they are focused on the retina. The sensation from retina is caweyed to the brain through
the gptic nerves and the doject becores visible.

Tha aye lens s thin:

The eye lens i ick:
focal length is large ye lens is thick:

local kength is short

Light rays coming
fram distant object

Image on
the ratina

Image an

Light from &
the relina

near object I
e

Ciliary muscles Ciliary muscles
relaxed tansa

LY b.

When eye is innormel candition i.e. the muscles are not strained then a clear imege of the dojects situated at
infinity is formed on the retina. This is possible anly when the distance between lens and retina is equal to the
focal lergth of the lens(fig) . When the doject is close to the eye then its imege should be formed behind the retina
and it should by blurred, but it is not so in reality. Because when the doject is close to eye thenmuscles are
strained autaratically. Miscles get contrated to meke lens thicker at the centre which reduces the focal length
of the lens and image is again formed on the retina. The ability of self adjustment of focal length of the
eye lens is called accommodation power.

RANGE OF VISION

The nmost distant point fram the eye where the doject can be seen clearly is called the far point. For normel eye
far point is infinity. The point at the shortest distance from the eye where the doject canbe seen clearly is called
near point. It is 25 an for a nonmal eye. The distance between far and near points is called range of vision.

DEFECTS OF VISION AND THEIR CORRECTIONS

When the range of vision or acconmodation of an eye does not lie between 25 cm and infinity then that eye is
called defective eye. The defects in the vision of eye are as given below :

Downloaded from www.studiestoday.com



Downloaded from www.studiestoday.com

Myopia or short sightedness : Mycpia or short-sighted eye is able to see near dojects clearly but can not see
distant dojects clearly. For such an eye image of a distant doject is formed in front of retina. This defect is
corrected by the use of a concave lens (fig) . This lens is chosen such that parallel rays coming from the doject
at infinity appear, after suffering divergence fram the lens, to core fram the point which is the far point of the

defective eye.
0 —

!

-

Myopia and its corection
Hypermetropia or long-sightedness : An eye with this defect is able to see distant dojects clearly, but can
ot see near dojects distintly. For such an eye the image of a nearby doject will be formed behind the retima. A
layg sighted eye is corrected by the use of a cawvergent (cawex) lens of suitable focal length (fig) . This results in
the increase in virtual distance of the doject so that a sharpdmege is formed at the retina.

),
=

Least distance of distinct vision Hyper metropia and its correction
of the normal eye

CARE OF THE EYES

Tt is necessary that you take proper care of your eyes. If there is any prdolem you should go to an eye specialist.
Have

If advised, use suitdble gpectacles.

Too little or tconmuch light iskbed for eyes. Insufficient light causes eyestrain and headaches. Toonuch light, like
that of the sun, a powerful lamp or a laser torch can injure the retina.

Do not look at the sun or a powerful light directly.

Never rub your eyes. If particles of dust go into your eyes, wash your eyes with clean water. If there is no
improvement go to a doctor.

Wash your eyes frequently with clean water.

Always read at the normal distance for vision. Do not read by bringing the book too close to your eyes or
kesping it too far.

If food is deficient in sare components, eyes may also suffer. Iack of vitamin A in foodstuff is responsible for
marny eye troubles. Most comon amongst them is night blindness.

One should, therefore, include in the diet canponents e.g., vitaminA.

Raw carrots, brooooli and green vegetables (such as gpinach) and cod 1iver oil are rich in vitamin A. Eogs, milk,
curd, cheese, butter and fruits such as papaya and mengo are also rich in vitamin A.
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VISUALLY CHALLENGED PERSONS CAN READ AND WRITE

Same persons, including children, can be visually handicapped. They have very limited vision to see things.
Same persons cammot see at all since birth. Saome persons may lose their eyesight because of a disease. Such
persans try to identify things by touching and listening to voices more carefully. They develcp their other senses
more sharply. However, additional resources can enable them to develop their capabilities further.

WHAT IS BRAILLE ?

The most popular resource for visually challenged persans is Braille.

“Louis Braille, himself a visually challenged person, develogped a system for visually challenged persons and
published it in 1821.

The present system was adopted in 1932. There is Braille code for comon languages, mathematics and
scientific notation. Marty Indian languages can be read using the Braille system.

Braille systemhas 63 dot pattems or characters. Each character represents a letter, a carbination of letters, a
conmon word or a grammatical sign. Dots are arranged in cells of two vertical rows of three dots each.

C A T
[ ) o — -0
- — _— ® e =CAT
_— —_— ® —
and , (comma)
[ I J _——
® — —
[ I J M

Example of dot patterns used in Braille System
Pattemmns of dots to represent some English alphabets and some common words are shown below.

These pattems when enbbossed an Braille sheets help visually challenged persons to recognise words by touching.
To meke them easier to touch, the dots are raised slightly.

REFRACTION OF LIGHT

When a ray of light, travelling (in a straight line) in one transparent medium, enters in ancther transparent
medium, it is doserved to charnge its dirvection of travel or toberd its path. We call this phenorenm as refraction
of light. Thus, Refraction is the phencmenon in which a ray of light, travelling in one (transparent)
medium, changes its direction of travel (or bends its path) when it goes into another (transparent)
medium. It is possible to doserve refraction through a 'setup' of the type described below :

ACTIVITY

Go into a roomwhich has thick curtains on its windows. Draw the window
curtains and close the doors of the roam. Let there be just ane, very
narrow (pin-hole) gpening through which a fine pencil of light enters the
roan. This pencil of light would ke visible through the soke/dust particles
aanirg in itsway. Now, take a thidk rectangular slab of glass ard introduce
it inthepathof this (visible) pencil of light. Wewill doserve that the path
of the pencil of light, coming cut the fram the glass slab, is displaced
with respect to its original path. This is because of the bending of
light as it goes framair toglass ard then framglass to air.
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Optical Density : The speed of light, in a given medium, decides its optical density. We say that, the more
is the speed of light in a given medium, the less is its gotical density and vice-versa. Vacum (or free space) has
the least optical density because the speed of light is meximum in vaccum.

Of ary two given media, the ane having a higher speed of light in it, is referred to as the rarer of the twonmedia.
The other, having a lower speed of light in it, is referred to as the denser of the two media. Thus :

Denser medium ——  Higher optical density ; lower speed of light
Rarer medium o Lower optical density ; higher speed of light
Representative Values of speed of light in some media

We first note that light travels very very fast indeed! Its speed is much more than that of any other doject we
know of . Also, it is invacum that it travels, the fastest. The speed of light in vacuum has been measured to ke
(nearly) 3 lakh kilametres per second (i.e., 3,00,000 km/s or 3 x 10° km/s or 3 x 10° m/s) .

Uhimeginesbly fast isn't it! Tts gpead in othermedia is smeller then its speed in vaaumbut it is still very very hich
indeed. Given below are the representative values of the speed of light in sore media.

S.No. 1 2 3 4 5

Medium Vacuum Air Water |Glass (ordinary)| Diamond

Speed of light (nearly) in lakhs of

kilometre per second 3 =3 2.25 2 1.25

REFRACTIVE INDEX

The ratio of the speeds of light, ina given pair of media, gives us a measure of the extent of refraction (or
bernding) of a ray of light as it goes from one medium to another.

We call this ratio (or the speeds of light) as the relative refractive index for the given pair of media. We
therefore, define refractive index (for a given pair of media) as follows :

The refractive index, of medium 2 with respect to medium 1, equals the ratio of the speed of light

in medium 1 to its speed in medium 2. Thus,

Refractive index Speed of light in medium 1
(or medium 2 w.r.t. medium 1) ~ Speed of light in medium 2

/

e
il

Medium 1 is usually air. When we say that the refractive index of water is 1.33 (or 4/3), it means that the speed
of light, inwater, is 3/4thof itsvalue inair.

REFRACTION OF LIGHT BY A GLASS SLAB

Aparallel faced glass slab can be easily used to study the basic features of the phenamenon of refraction. We
can do a sinple activity for this purpose.
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ACTIVITY

To cbserve the details of the phenomenon of refraction through
a glass slab.

Take a sheet of paper and fix it on a drawing board with the help of
pins/cello-tape. Draw the autline (BBMD) of the available parallel faced
glass slab on this sheet. Now draw a line BQ. inclined to the face 2B, at
an argle of say 30°. Fix two points P and Q vertically on the line PQ.
Look at the imege of these pins from the side D of the glass slab. Now
fixapinRvertically so thet its foot is in line with the imeges of the feet
of the pins Pand Q. Next, move a little backward and fix another pin S
so that the foot of the pin S is in line with the feet of the imeges of the
pins P and Q as well as the foot of the pin R. Draw small circles around
the feet of the points P and Q as well as the pins R and S. Remove the
glass slabaswell as the pins P, Q, Rand S. Join RS ard let it meet the
side (D at N. Similarly, produce PQ and let it meet the side 2B at M.

Draw the normals. IML' at M (to side AB) and T'NT at N (to side (D) .
We doserve that on refraction through the parallel faced glass slab 2B,

The final refracted ray RS is parallel to the incident ray BQ. However, it is displaced relative to the ray PO by
an amount, d, say.

The incident ray PQ bends its path and travels alang the direction MU within the glass slab.

J

Some definitions :

The initial ray QM) , falling an the glass slab, is known as the incident ray.

The path of the ray MN, within the glass slab, is known as the refracted ray.
The final ray (N)RS, coming out of the glass slab, is known as the emergent ray.

The angle, between the incident ray PQ(M) and the normal at the point of incidence (M), is known as the angle
of incidence (£i).

The angle, between the refracted ray MN and the normal, at the point of incidence, is known as the angle of
refraction (£x).

The angles, AMNT' (= £r) and LTRR (= £1) are similarly the angles of incidence ard refraction regpectively, at
the face M of the glass slab.

Sare Results : We find that, at the face 2B, the angle of incidence is more than the angle of refraction. We
can express this by saying that the incident ray PQ has bent towards the normal while going from air (an
optically rarer medium) to glass (an optically denser medium) .

At the face D, the (incident) ray MN is going franglass to air while getting refracted alang the direction NRS.
Here the angle of incidence (= £r) is less than the argle of refraction (= £1i) . We say that here the ray is getting
bent away fram the normal. Note that here it is travelling fromglass (an optically denser medium)to air (an
cptically rarermedium) .

Rules for Rerfraction

The above results are foud to be general results that hold whenever a ray of light travels from ane transparent
medium to ancther (i.e., gets refracted) . We can state them as follows :

@ A ray of light bends towards the normal when it goes (obliquely) fram an optically rarer medium
to an optically denser medium.

@ A ray of light bends away from the normal when it goes (obliquely) from an optically denser
medium to an optically rarer medium.

We call these results as the rules for refraction.

DO YOU KNOW?

A ray of light does not always bend its path when its goes from ane medium to ancther. Tt kesps on travelling
straight if it falls nomally on the surface separating the two transparent media.
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Common Phenomenon in terms of the Rules for Refraction :

We often doserve the following phenomenon in our day-to-day life.

A straight rod or a pencil appears bent when it is partially immersed in water.

A pad or a swinming pool appears less desp (shallower) to us that it actually is.

We find that a coin, put in an empty bowl or cup, that is not visible to us froma distance, becaores visible, if sare
one pours sore water in what bowl or cup. This is often referred to as the coin trick.

All these (ardmeny other similar ghenamenm) canbe easily understood in terms of the above stated niles for refraction.
Csider, for exanple, apencil partially immersed inwater. The rays of light, starting fram, say, the tip of the
pencil, bend away fram the normal as they travel fromwater (optically denser) toair (optically rarer) . Tous,
therefore, these rays appear to be coming from a point, that lies above the actual position of the tip of the
pencil. The same is true for all other points of the pencil under water. The part of the pencil, under water, thus,
appears bent with respect to its part above water.

Position of the pencil «—
as it appears when
seen from above

Actual position <
of'the pencil

LENSES

Besides the glass slab and the prism, it is lenses that are used very often for studying and using the effects of
refraction. A lens is a portion of a transparent refracting medium bounded by two surfaces. When both or one
of these surfaces is gpherical (with the other surface plain), the lens is known as a spherical lens.

Spherical lenses are of two types : (1) Convex or converging lenses and (i1i) concave or diverging lenses. The
cammon shapes of these two types of lenses are shown below.

Double Plano Converging Double Plano Diverging
convex convex convex concave concave meniscus
Converging Lenses Diverging Lenses

Some Definitions
Let us first understand the meanings of a few terms relevant to the lenses.

Centres of curvature : Each of the two surfaces of a spherical lens can be regarded as a part of a sphere. The
centres of these two spheres are known as the centres of curvature or the two surfaces of the lens.

Radii of curvature : The radii of the two spheres, of which the lens surfaces are a part of, are known as the
radii of curvature or the two surfaces of the lens.
Principal axis
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Principal axis : The lire joining the centres of arvature of the two surfaces of a lens is knomn as its principal axis.
Optical centre : The gptical centre of a lens is a special point an its principal axis. Aray of light passing throuch
the gotical centre of a lens, goes straight through it without undergoing aryy bending or deviation fram its path.
Principal Focus/Focal length : It tums cut that if a beamof rays, all parallel to the principal axis of a lens,
falls s the lens, they either all cawerge to a point an its principal axis, or gopear to diverge frana point an its
principal axis. We call this point as the (secad) principal foous of the lens.

The distance of the (secad) principal focus from the optical centre of a lens, equals the focal length of the lens.

Second principal
»>- Optical
center
Optical > i
center > !
/ Second
focal length focal length

Three Special Rays for Lenses : We can use the ideas and definitions, ocutlined albove, to draw ray diagrams
for lenses. These ray diagrams help us to know the nature, size and position of the iamge formed when the
doject is kept at different distances from the lens. We prefer to use two of the three (special) incident rays given
below, to draw these ray diagrams.

1 2nincident ray, parallel to the principal axis, passes through (or appears to aoe fram, the (secad) principal
focus of the lens.

f§ 2n incident ray, passing through the gotical centre of the lens, goes undeviated from the lens.

i) Zn incident ray, passing through the (first) principal focus of the lens, or directed towards it, beaares parallel
to the principal axis after refraction fram the lens.

SR S

@ ® (i)
Let us now see how we can use arty two of these three (special) incident rays to draw ray diagrams, for different

doject positions, for a covex lens and a cancave lens.

Cavex lens : A cawvex lens forms ineges of different sizes, nature, and at different positians, for dojects kept at
different distances fram its optical centre. We cansider the following five cases that cover all possible types of
imege formed by this lens. The ray diagrams have been drawn using (up to) two of the three (special) rays mentioned
above. The characteristics, of the image formed, have been written alang with the corresponding ray diagram.
Cbject at infinity : The imege of a very far off doject (doject at infinity) is a real, diminished and almost point
like imege. It is formed at the focus of the lens.
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Cbject beyond the '2F' point of the lens : The image formed here is a real, diminished, inverted imege. It is
formed between the 'F' ard '2F' point of the lens, on its other side (the side ggposite to the side on which the
doject has beenput) .

Cbject at the '2F' point of the lens : The image formed here is a real, inwverted image that has the same size
as the doject. It is fomed at the '2F' point, of the lens, o the other side of the lens.

2F

Tp
m

2F

Object between the '2F' and 'F' point of the lens : The image formed here is a real, inverted and magnified
imege. It is formed beyond the '2F' point of the lens an its other side.

Object kept at the (first) principal focus or the 'F' point of the lens : The image formed here is taken as
areal, inverted andmegnifieddmege. It is regarded as formed very far off or at infinity.

2F

Image
at infinity

Cbject between the optical centre and the 'F' point of the lens : The imege formed here is a virtual erect and
megnified imege. Tt gppears to be formed beyand the 'F' point of the lens an ther same side as the doject is.

e

2F
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Concave lens : Unlike a convex lens, the nature and position of the image, formed by a concave lens, does not
depend upon the distance of the dbject from the lens. A concave lens always forms of virtual, erect and
diminished image. Also, the image always appears to be located between the optical centre and the 'F' point
of the lens on the sane side as the doject is. We illustrate these features of the concave lens by drawing 'ray
diagranms' for three different distances of the doject from the lens.

In all cases, the imege formed is a virtual, erect and diminished ane. Also, it always appears to be formed
between the optical centre and the 'F' point of the lens.

APPLICATION OF LENSES

Lenses find a murber of uses in our day- to-day life. The simplest of such applicatins include the magnifying
glass, the microscope, the telescope and the photographic camera. 2And, of course, that wonderful gift of
nature tomernkind the eye also has a 'built-in' lens thetplays a very important role in its fimctioning.

The Magnifying Glass (The simple Microscope) : The magnifying glass, or a simple micrscope, is simply
a cavex lens of short focal length. We have seen above that the convex lens produces a virtual, erect and
megnified image of an doject when the doject is kept within the focal point of the lens. it tumns cut that the
smeller the focal length of a lens, the more is the magnification produced by it. We often use a (small focal
length) convex lens, provided with a frame and a handle, as a sinple magnifying glass or as a reading lens.
However, we can use such a lens for producing a magnification of 5 to 10 times anly.

by

The Simple Microscope
THE COMPOUND MICROSCOPE

The compound microscope is made from two corvex lenses - both of short focal length. It helps us to produce
megnifications as large as a few lundred times.

The (smell) doject to be magnified, is kept just beyand the focus of the First (short focal length) lens. It then
produces a real, inverted and megnified imege of the doject. The secand (short focal length) lens is so adjusted
that this (egnified) imege falls just within its foaus. It then firther megnifies this imege. We are thus, able toget
a final image that is magnified 100 times or even more.
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The compound microscope is very widely used to get clear magnified images of very small dojects. It is an
essential part of a Zoolagy or a Botany laboratory. The lens, kept near the doject, is known as its dojective. The
other lens, framwhich the eye doserves the final imege, is known as the eyepiece.

Eye Piece

o Image |
Objective formed by the [
objective
=N

Final
(magnified) —
image P .
e F,. F. denote the foci

oAl of the objective and
eye-piece respectively

The Compound Miscroscope
TELESCOPE
We all know that it was the discovery of the telescope that helped the astronomers to know more about the
different heavenly dojects. The telesoogpe is a device that is used for getting a megnified imege of very far off
distant dojects like the moan, the planets ard the stars. A telesaope, used for viewing such heavenly dojects, is
known as an astronomical telescope.
Like the compound microscope, the astronamical telescope is also made by using two convex lenses. However,
here, the lens facing towards the doject - the dojective lens is a cawex lens of the large focal length ard larce
aperture (diameter) . The other lens, used as the eyepiece, is a convex lens of small focal length and small
agperture. These lenses are fixed at ane end each of two cylindrical tubes. The tube, amtaining the eyepiece, fits
in, ard can slide within, the langer tube amtaining the dojective.

Objective :
Parallel rays Eye Piece %;
from distant
object FF. lol/F. /

s i .
f il F.. F, denote the foci

of the objective and

rl e
Final (enlarged) ,* ¢ ¢ !
eye-piece respectively

image formed
at a far off point

TEILESCOPE

The dojective, of an astronomical telescope, has a large diameter so that it can collect a greater amourmt of
light franthe (very) far off heavenly doject. It forms a real, irwverted and diminished imege of this (heavenly)
doject near its focus. The eyepiece is so adjusted that this imege lies at its foous also. It then foms amegnified
imege, of this image, formed by the dojective. Hence the final image is quite enlarged and virtual with respect
to the doject. This helps us to see the details of far of heavenly dojects.
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THE PTOTOGRAPHIC CAMERA

'Smile please', says the ptotographer as she/he 'clicks' on the camera. This helps us to store yet another

memorable moment /occasion/memory in our 'photo-file!'.

The ptotographic canera is a simple application of the 'images' formed by a caowex lens. The (good quality)
cawex lens of a camera forms a real, irverted (sharp) imege of the doject an the light sensitive screen or filmof
the camera. This image can then be stored as a 'photograph' by making use of the 1light dependent chemical
properties of the materials deposited or coated an the film.

Besides the (cawex) lens and its light sensitive screen, the camera alsohas a light tight (and blackened fram
inside) box. This has an (adjustable) aperture (or goening) in front throuch which the correct amount of light
enters the box. This light falls an the 'lidht sensitive' screen kept near the oack! of the lbox. Tt dspossible to adjust
the distance between this 'screen' ard the lens of the carera. This (possibility) enables us to get sharp imeges of
dojects at different distances from the camera.

©
L \ H— Flm
Object Real image
v ___ (inverted)
Lens @
____/~— Light tight box

The Photographic Camera

KEY WORDS
Angle of incidence: The angle which the incident ray makes with normal at the point of incidence.
Angle of reflection: The angle which the reflected ray makes with normal at the point of incidence.
Braille: A special script developed for visually challenged people for reading.
Ciliary muscles: A ring of muscles which alter the focal length of the eye lens by expanding or contracting.
Comnea : A transparent tissue in front of the eye, which allows the 1ight to pass through.
Diffused reflection : When a parallel beam of light on striking sare rough surface gets reflected in different
Dispersion : The phenomenon due to which white light splits into seven colours.
Incident ray : A ray of light which travels towards a mirror or some other medium.
Iris : A circular diaphragm which controls the amount of light entering the eye .

Kaleidoscope : A toy made by joining three plane mirror strips at an angle of 60°, such that coloured dojects
placed in it formbeautiful hexagonal pattems .

Mirror : A highly polished surface fromwhich reflection takes place.
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Nommal : A perpendicular drawn on the surface of mirror, at the point of incidence.

Point dbject : An doject of the size of a point or a pin head .

Point source of light : A source of light of the size of a pin head.

Ray diagram : A diagram showing reflection in form of line diagram.

Real image : An inverted image which can be projected on screen .

Regular reflection : The phenomencon due to which a parallel beam of light, is reflected as parallel beam in
sare other direction.

Retina : A hemispherical light sensitive screen at the back of the eye on which image is formed.

Spectrum : A band of seven colours formed an the screen, when white light splits into seven colours.
Virtual image : An erect image which can not be taken on screen.

Light has both wave and quantum nature, this is known as dual nature of the light.

Lasw of reflection :

(1) Incident ray, reflected ray ardnomel, all the three lie in the sare plane.

(11) Angle of incidence is equal to angle of reflection i = Zr.

When a glass plate is polished with reflecting material then it kecomes a mirror. Mirrors are of three types :
(1) Plane mirror

(1i1) Concave Mirror

(1ii) Convex mirror.

Tha angle of incidence in a denser medium for which the angle of refraction in rarer medium is 90° is called
critical angle.

When a ray travelling from denser to rarer medium gets incident at the interface of the two media at an angle

greater than the critical angle, then the ray is totally reflected in the denser medium. This phenorenm is called

When white light is incident on a prism then it gplits up into seven colours. This phenamenon of splitting up of
white light into its anstituant colours is called dispersion.

Refractive medium bounded by two curved or one curved and one plane surface is called lens. Lenses are of two
types :

(i) Convex or convergent lens

(1i) concave or divergent lens.

The image of an doject formed by concave lens is always virtual erect and smaller than the doject.

Microsoope : It is an gotical instrument which is used to view the megnified imege of srall dojects. These are of
two types :

(i) Simple microscope

(ii) Compound microscope.
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EXERCISE-1 Light
TICK THE CORRECT OPTION
1. Argle of incidence is always equal to the angleof
@) reflectiom (B) refraction (C) normal (D) emergence
2. Laws of reflection are true incaseof
(2) plane mirrors anly (B) spherical mirrors aily  (C) plane glass anly (D) A1l types of mirrors
3. Which of the following types of mirror is used in the solar cocker
(&) plane mirror (B) sinpledlass (C) cavex mirror (D) concave mirror
4. An incident ray mekes an angle of 30° with a plane mirror. Then the angle of reflectionis
®) 30° [B) 60° (@ 90° (D) 45°
5. The device used for seeing over the heads of crowds is
(d) perisaoee (B) kaleidosaope (©) prism (D) telesape
6. The reflection taking place from the walls of building is called
@) regilar reflectiom (B) diffused reflectim (©) muiltiple reflection (D) deam reflection
7. The reflection in which reflected rays travel as parallel beamis called
@) regular reflectio (B) scattering (€ irregular reflection (D) miltiple reflection
8. Aray of light which baunces off the surface of amirror is called |
(&) nomal (B) incident ray (©) reflected ray (D) emergent ray
9. Still water or oil have a smooth surface and hence act likea .
@) mirror ® leas (@ glass (D) prism
10. Areal image
A isalways verctual (B) can't be taken on the screen
0 isalwayserect D) isalways inverted
11. Aray of 1light is incident on a plane mirror as shown in the figure.
What is the angle of reflection 459
@ 45° (B) 120° (©) e0° (D) 90°
12. The sum of arngles of incidence and reflection is 80°.
What is the angle between the reflected ray and the mirror?
A 450 B)" 30° 80°
(@ 60° D) 50°
13. The far point foranomel eye is
(&) 25 cm (B) 1m (C) 2.5 cm D at infinity
14. The area an the retina which does not have light sensitive nerve fibres is called
@A Ids (B) sclera © pxpil (D) blind spot
15. Blindness canlbe
(&) dlindness anly (B) cagenital (©) acguired anly (D) congenital or acguired
16. How marny dots does Braille system involve
@ 2 (B 10 © 4 D) 6
17. When the eye lens becames cpaque before birth, the person is bormblind. this isknownas
A cataract (B) cagenital blindness (©) nignt blindness (D) nane of these
18. Who established that white light cansists of licht of seven colours
(B) Newton (B) Jadle (C) Pascal (D) Huygen
19. Iouis Braillewasborm in
®) Paris (B) London (C) New York (D) Japan
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20. Inthemiddle of the iris isahole calledthe
@) ppil (B) blind goot © sclera (D) yellow spot
21. What happens, when a ray of light travels fromair to glass medium ?

A It bends towards the nommal at the separation of two media
B It bends away from the normal at the separation of two media
O It does not deviate fram its path

D None of these

22. When a ray of light strikes the surface of separation of twomedia at an angle of 90°, then
@ Tt deviates from its path at an angle of 30° (B) It does not deviates fram its path
O It deviates fromits path at an angle of 45° (D) None of these
23. Which of the following diagrams correctly represent the passage of a ray of light through a concave lens ?
® ’ ‘ F ®) ’ < © , ‘ ) ’ (F 2F
24. When light travels fromwater to glass, angle of incidence
A Is less then the angle of refraction (B) Is greater then the argle of refraction
0 Isequal tothe argle of refraction (D) Norne of these
25. Which of the following diagrams correctly represents the ray of light passing through the optical centre?
@) ( ) B) E': © ( ): D) [ }
26. Where should an doject be placed so that a real and inverted image of very large size is dotained, using a
cawvex lens ?
@) 2t the foous (B) At 2F © At infinity (D) Beyond 2F
27. Refractive indexof aglassdsmexdmumfor ......... aolaur of visible light.
(@) viclet B yellow © ke D) red
28. Which instrument isused to study distant starts, carets etc. ?
(A) compound microscope (B) simple microscope
0 Telescope (D) Both (&) ard (B)
29. The eye lens is held in positionby —
(8) ‘1cds and aones (B) irisadpypil (@ ciliarymuscles (D) none of these
30. Which of the following lens is used to minimize myopia —
(A) Covex lens (B) Concave lens (O Gylirdrical lens (D) Nene of these
Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. A D A A A B A C A D A D D D D
Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. D B A A A A B B B C A A C C B
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EXERCISE-2 LIGHT
FILL IN THE BLANKS

1. Aresl imgecanbetakenanthe ...l

2. Avirtsl fegpisalweysS . oovveeeeeeennnt bilaterdlly cooveeeeiiiieiaanns

3. Tre aygleof incidene isegul toagleof ...o.oovvieiiint,

4. Tre plare aataining the incidat rayadthe ..o.oooooeeeea ... iscalledtheplaect ...ooviiiiiaa..

5. Aty smooth polished surface which can retum back the rays of light into the sarenmediumiscalled .ooovvievie it

6. The phenomenon of left appearing right and right appearing left on reflection in a plane mirror is called

7. Perisaope isbased an the principle of sucgessive . .oevveviinenn.n from two plare mirrors

8. Beautiful pattems are formed in a kaleidosaoope because of miltiple ...oovveeeeieett ..

9. Solittingof light into its castittat colorsiskomas .oveeeeeennennn...

10. Visually dallenged persans canreed ardwrite usitgthe ..ol Systen

11. Treomloredpertofttegeinfratofthelansiscalled..cooovvviniinin..n

12. Tethidessoftlesrlasisaltaradby cooveeeeeinnenn.an,

13. Arayof light, passing from one medium to another, does not bend is path if its angle of incidence equals

14. Tremore isthe optical density of agivenmedium, the .........ooiatt. is the speed of 1light through it.

15. Thephenorenm, of the splitting of white light into seven colaurs, is known as the phenomeronof ...l

16. Tedjetiwelascfatelesapeisa...ocveeeeeennnn.. lansaf ooiiiiiiniiins focal laxth

17. Apersml.5minfront of amirrorseamstobe ...........LL.. mlehind the mirror

18. The argle between the incident ray and the nommel is calledangleof ...ovievieena....

19. The argle between the reflected ray ard the nommel is calledangleof ...........ooa...

20. Akaleidsayeiskassdai...oevvininnn... reflectians

21. Snlidtasistsaf..oooveeennn...... @lars

22, TE .oviiiiiiiiian, muslces attached to the eye lens meke it thicker to see dojects.

23. GresaresgEitieto....ooiiiiieaa... licht

24. Roikaesasitieto.........o..o... lidt.

25. Nigthirdshave .................. axes then rods intheir eyes

26. Inakaleidosoye, tlhree plaremiryror are inclinedat anof .......oooel. ...

27. Thepoint where the goticnerve leaves the retiraiscalled .oooveee et Seedl

28. Ilateral inersicnisalsocalled .oveneiiinennnn... Inversion

29, i o U N reflesttion ccars when ligt: falls manusven surface.

30, Theeeiieiiiiiiinnenn. isalumimusdoject
WRITE TRUE OR FALSE THE FOLLOWING STATEMENTS

1. Argle of incidence is saretime equal to angle of reflection in case of mirror.

2. Laws of reflecticn are true for a plane mirror anly.

3. Night blindness is caused due to the deficiency of vitamin A.

4. For a nomal eye, the near point is at a distance of 25 cm from eye.

5. Avirtual image carmot be taken on the screen.

6. Areal imege is always irverted.

7. In a plane mirror, the imege is as far behind the mirror as the doject is in front of it.

8. The image formed by a plane mirror is virtual and erect.

9. The most popular resource for visually challenged persans is Braille.

10. Twomirrors inclined to each other do not give miltiple images.

11. BRraille isa systemof writing using six raised dots and helps the visually challenged to read.

12. The spectrumof white light has seven colours.

13. Droplets of water split sunlight to form a spectrum known as rairnbow.

14. Adiet richinvitaminD isuseful for the eyes.

15. The basic cause of refraction is the change in the speed of light as it goes from ane medium to another.
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16. The fimal refracted ray (the emergent ray) , caming aut of a parallel faced glass slab, is bent with respect to the

17. 2An incident ray always bends away from the normal when it passes from one transparent medium into another.

18. A coin, kept at the bottam of an empty dry cup, appears to 'rise up' when some water is poured into the cup.

19. If theyellow light alane, caning aut of a glass prism, ismede to fall on to ancther glass prism, it will againget
split into orange and green colours.

20. All reflection produce imege .

MATCH THE ITEMS IN COLUMN-A WITH THE ITEMS IN COLUMN-B

1. Column-A Column-B
@ Imege in a plane mirror 1 Argle of reflectimn
B Left appearing right in a plane mirror i} Formation of imeges by inclined mirros
Q Argle of incidence equals Lul used as locking glass
(0] Kaleidosoope iy Iateral irversion
B Plane mirror U Virtual ard erect
@ Argle of refraction
2. Column-A Column-B
a The line joining the centres of curvature of the two 1 (Qoject at the '2F" point
surfaces of a lens.
(=] Aray of light, passing throuch it, does not i} Concave lens
Q Real, inverted imege of the same size as the doject fi Principal Ads
D Avirtual, erect and diminished imege for all position  &r Compound Microscope
of the doject
8 An optical instrument using two cavex lenses of T Optical centre
short focal legth

SELECT THE ODD ONE OUT GIVING REASON

1. Diffused reflection, Regular reflection formation of imege.
2. Kaleidosoope, perisoope, Mirror.

3. Qxes, retirg, Iris.

4. Iris, Comea, retim

5. Sun, moon, glowworm, tubelight.

6. Spectrum, prism, reflectian, dispersion.

7. Foaus, comea, irds, pupil.

8. Real, virtuel, plaremirror, laterally, irverted.

9. Plane mirror, kaliedoscope, periscope, prism.

10. Concave mirror, convex mirror, plane mirror.

ANSWER KEY

® Fiin In TeE Branks :
1. Screen 2. erect, incidence 3. reflection 4. normal, incidence 5. mirror 6. lateral inversion 7. reflection
8. reflection 9. disperson 10. Braille 11. Iris 12. Ciliarymuscles 13. 90° 14. less 15. dispersion of light
16. convex, small 17. 1.5 18. incidence 19. reflection 20. multiple 21. seven 22. ciliary 23. bright 24. dim
25. less 26. 60° 27. blind 28. lateral 29. irregular, diffused 30. sun

® WritTe TrRUE OR FarLse For THE FoLLOWING :
1.F 2. F 3.T 4. T 5.T 6. T 7.T 8. T 9. T 10. F
11. T 12. T 13. T 14. F 15. T 16. T 17. F 18. T 19. T 20. T

. MATCH THE FOLLOWING
@ @ —->v; B—iv; O —1i; O —ii; B — iii;
® @ —iiil; B =iv; @ —i; O —v; B —ii;
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EXERCISE-3 FOR SCHOOL EXAM

SUBJECTIVE ANSWER TYPE QUESTIONS
SHORT ANSWER TYPE QUESTIONS
1. What is a luminous doject?
2. Define angle of incidence.
3. Define angle of reflectim.
4. What is meant by normal to the surface?
5. Can a real image be dbtained on a screen?
6. Isavirtual imege irverted?
7. An incident ray mekes an angle of 30° with the miror. What is the angle of incidence?
8. An incident ray makes an angle of 20° with the normal. What is the angle of reflection?
9. Who had irvented Braille system for visually impaired pecple?
10. Who controls the amount of light entering the eye?
11. What is the blind spot? Where is the located?
12. Whichmirror is used in solar cookers?
13. When is a person unable to see?
14. How is a rainbow formed?
15. Wer inthe eye will you find nerve filbres sensitive to light?
16. Will red light passing through a prismresult in a spectrum?
17. Why does eye lens becare cloudy in case of old pecple?
18. Wt isreflectimof light?
19. What are angle of incidence and angle of reflection?
20. What type of image is formed by a plane mirror?
21. What type of xeflection forms an image?

22. What is a kaleiodscope?

23. Wat is persistence of visian?

24. What is cataract?

25. Who invented the braille system?
Answer THE Fornowine IN BRIEF

1. What do you mean by reflection?

2. State the laws of reflection.

3. Write two uses of plane mirrors.
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What is power of accommodation?

Wat is lateral inversian?

Define dispersion of light through a prism.

What will ke the value of argle refraction if light ray is incident nomelly an the glass slab?

A light ray is incident at 45° on a plane mirror then what is the angle between incident ray and reflected ray?
What type of lens is used in a simple microscope?

Nene the lens which diverges the light rays.

Answer THE ForrowiNe IN APPROPIRATE DETAIL

With the help of diagrams, explain the difference between regular and irregular reflection.

What do you mean by a spectrum? Why is a spectrum formed by a prism and not by a glass slab?
Draw a labelled diagram to show the working of a kaleidoscope. What are the uses of a kaleidoscope?

What do you mean by reflection of light? State the laws of reflection of light. With the help of an experiment

prove the laws of reflection in case of a plane mirror.

What are the properties of the image formed by a plane mirror? Explain the phenomenon of lateral inversion
with the help of a diagram.

With the help of a labelled diagram, show the essential parts of the huren eye. How do we see dojects? Briefly

explain the comon defect of eye.

What is a simple microscope? Write about its working by drawing ray diagram.

Describe the construction and working of a compound microscope by drawing ray diagram.
Draw a labeled diagram of the human eye and explain its various parts.

Draw the ray diagram for the formation of imege of a distance doject by a telesoope.
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EXERCISE-4 BASED ON NCERT

10.

Ans.

Ans.

Ans.

Eace QuesTioN 1 Marks

Define dispersion of light.

Splitting up of white into seven colours when it passes through a glass prism is known as dispersion of light.
Name the colours in the order they appear in the spectrum of light.

VIBGYCR - Violet, Indigo, Blue, Green, Yellow, Orange and Red.

What is the angle of incidence of a ray if the reflected ray is at an angle of 90° to the incident ray?
The angle of incidence = 45°.

What are the two factors reponsible for an cbject be seen?

To e seen an doject, the sence of vision and light are required.

Why we cannot see an object in a dark room?

We camot see an doject in a dark room because no light is reflected from the doject.

What is meant by normal?

The perpendicular drawn at the point of incidence is known as normal.

What name is given to the angle between the normal and the reflected ray?

Agle of reflectim.

What are illuminated object?

Oojects which reflect the 1light falling on themand can be seen are known as illuminated dojects.
Give one example of natural dispersion.

Formation of rainbow.

What type of lens is pressent in the eye?

Canvex lens.

Eace QuesTiION 2 Marks

Which kind of spherical mirrors are used in vehicles? Why?

A cawvex mirror is used in vehicles because it gives the driver a lager field of view.

Why is it important to take care of our eyes? Mention any two activities that may cause damage to
our eyes.

Eyes are the most wounderful gift of nature to us and they must serve us for whole life.

Suppose you are in a dark room. Can you see ocbject in the room? Can you see objects outside the
room? Expain.

The dojects carmot be seen inside the room because their is no light. The dojects cutside the room can anly be
seen if there is lidht autsice.

State the laws of reflection.

Laws of reflectio :

1 The incident ray, the reflected ray ard the normal at the point of incidence lie in the same plane.

i The angle of incidence is equal to the angle of reflectim.

Distinguish between real and virtual image.

Differences :
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Real Image Virtual image
@) The rays actually meet at a point (@) The rays donot meet at a point.
(b) The image can be obtained on a screen. (b) The image cannot be obtained on a screen.

6. How many plane mirror strips do we use in a kaleidoscope. At what angle are they inclined with
respect to each other?

Ans. The kaleiodsaope uses a set of three equal size plane mirror strips. The three strips are inclined to each other
at arngles of 60° each.

7. What is short sightedness? How is it corrected?

Ans. Aperson with shorts sight can see nearly dojects but not far away dojects. It can ke corrected by using a concave
les.

8. What is long sightedness? How is it corrected?

Ans. Apersmwith lag sight can see far away dojects clearly but carmot see nearby doject clearly. It can e corected

by using a cawex lens.
9. Why should children take milk and eat carrots?
Ans. Milk, carrots and yellow fruits are rich in vitamin A, which is very essential for the eyes to maintain good vision.
10. TIs the moon a luminous body? How are we able to see the moon?

Ans. The moon is non-luminous. We are able to see the moon because it reflects the sunlight falling on it.

EaceE QuestioN 3 Marks

1. Two mirrors meet at right angles. A ray of light is incident on one at an angle of 30° as shown in
fig. Draw the reflected ray fram the second mirror.

2. How are we able to see cbjects?

Ans. The lens focuses the light an the back of the eye an the retima. Retina aontains several nerve cells which transmit
the sensations to brain through the optic nerve. We are then able to see the dojects.

3. What are cones and rods? What are their function?
Ans. COmes are the nerve endings which are sensitive to colour light. They help us to distinguish between colours.
Rads are the nerve ending which are sensitive to bright 1ight.
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@ In a periscope two mirrors are arranged parallel to each other but they do not form multiple
images. Why?
@ What is the use of periscope?

1 Ina perisaope two mirrors are placed parallel and facing each other but are in an inclined position at an
angle of 45°. So that donot formmultiple images.

i Uses of periscope -  In submarines to view the happening on the surface of water.
-  toviewdojects behird the wall.

Draw a diagram to show dispersion of light.

White ; &
light

Blue
Indijg

Glass prism .
’ '9Igo
Most bending V‘ole,

@ What is spectrum?

@ What is the meaning of VIBGYOR?

I Spectrum is the band of seven colours dotained an the screen when white light splits on passing through a prism.
§ VIBGYCR represents the seven colaurs of the gpectrum, d.e. violet, indigo, blue, green, yellow, orance and red.
How is a rainbow formed?

The water droplets suspended in the air after the rain act as prisms. When the sun is towards the horizon the
inclined rays pass through the water drops to digperse into the seven colours of the spectrum.

Why does white 1light disperse when it passes through a glass prism?

TWhite light is a conbination of seven colours of light. The speed of each colour is different. So, while passing
through the glass prism each colaur deviates by different amounts. Therefore, despersion of light into a spectrum
takes place.

@ Which part of the human eye makes a person 'blue eyed' ?

) What role is played by ciliary muscles?

(i) What is the importance of retina in the eye?

1 TIris is responsible for meking the person blue eyed.

f§ Ciliarymuscles help to adjust the focal length of the lens toview all dojects clearly.

) The image of the doject is formed on the retinal of the eye.

What is the difference between the eye of the night birds and day birds?

The day birds can see clearly during the day but not at night. The day birds have more aones ard less rods. The
ames are sensitive to bright light and can sense colours. Night birds can see clearly at night but not during the
day. Their eyes have a large comea and pupil to allowmore light to pass. Also their retinal has mostly rods and

few cones. Rods are nore sensitive to dim light.
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Eace QuesTioN 5 Marks

How can you compare human eye with a photographic camera?

Human Eye Photographic Camera

(@) Real, Inverted image is formed on retina. (@) Real, inverted image is formed on a film.

(b) The image cannot be stored as a ptotograph (b) The image can be stored as a photograph

() The focal length of convex lens can be adjusted [(c) The focal length of'the lens cannot be adjusted.
by cliary muscles.

Describe the construction of a kaleidoscope.

To make a kaleidoscope, get three rectangular strips of glass 15 cm long and 4 cm wide each. Join them
together to forma prism. Fix themwith a few thick chart papers in a slightly long circular tube. Close ane end
of the tube by a cardboard disc having a hole in centre. At the other end touching the mirrors fixa circular plane
glass sheet. Irvert the tube and place sore broken small pieces of coloured bangles on the glass plate. Close
this end of the tube by a ground glass plate.

(a)

(a)-(b) Making a kaleidoscope (c) A pattern formed by a kaleidoscope

Explain how you can take care of your eyes.

We can take care of our eyes in the following ways —

8 have a regular check up: () if advised, use suitable gpectacles.

¢ avoid toomuch or toolittle sight. (d) wash your eyes frequenctly with clean water.

6 always read at the nommal distance for vision.

Boojho stands at A just on the side of a plane mirror as shown in figure. Can he see himself in the

mirror? Also can he see the image of ocbjects situated at P, Q and R?

4\ (Boojho) P Q

R
.

Yes, Boojho can see his image. Yes, he can see the dojects situated at P, Q and R.

ABogjho)
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1

i}
i
fir

Find aut the position of the imege of an doject situated at A in the plane mirror (fig) .
Can Paheli at B see this image?
Can Boojho at C see this image?

When Paheli moves from B to C, where does the image of A move?

¢ B (Paheli)
A,
¢ C (Boojho)
A B (Paheli)
i C ([Boojho)
Al .\»::5:""
Image of A
Yes Paheli can see the image of A.

Yes, Boojho can see this image.

When Paheli moves from B to C, the image of A will move from B to C.
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EXERCISE-5 (COMPETITIVE EXAMINATION)

REFLECTION OF LIGHT

Tick (¥) the correct choice among the following :

1. In incident ray strikes a plane mirror at an angle of 15° with the mirror. The angle between the incident ray and

reflected ray is

@) 15° (B) 30° (C) 150° (D) nane of these
2. In the question above, the angle between the reflected ray ard the mirror is

(@) 15° (B) 30° (©) 75° (D) none of these
3. If amirror has a focal lengthof + 15 an, it isa

() cowex mirror (B) concave mirror (C) plare mirror (D) nane of these
4. The focal length of a plane mlrror is

@) positive (B) negative @) zero O infinity
5. The mirror used in autandoiles to see the rear field of view is

(A) aoncave. (B) covex (C) plare (D) none of these
6. Amirror having a very wide field of view must be

(B) concave (B) cowex (C) plare (D) nane of these
7. The mirror used in search lights is

(A) concave (B) cowvex (C) plare (D) none of these
8. In order to have a very wide field of view, the mirror used in carsis

(A) covex (B) plare (C) concave (D) none of these
9. Shaving mirrors are

() cavex mirrors (B) concave mirrors (C) plane mirrors (D) none of these
10. The laws of reflection are true for

(2) the plane mirror anly (B) the concave mirror anly

(C) the cawex mirror anly D) all reflecting surfaces

11. Avirtual imege is ane which

(&) can be taken on a screen

(B) carmot be taken on a screen

(C) sometimes can be and sometimes cammot be taken on a screen

(D) is formed only by a concave mirror
12. When an doject is at infinity froma concave mirror, the imege formed is

@) at the foous (B) virtual ard erect (Q) highly enlarged (D) none of these
13. Which of the following ray diagrams is not correct?

Convex
Aray of ligt Aray of light passing through mirror
passing through Concave the centre of curvature y
focus F Mmitror: >
A\‘\
C F C I
(A)
(8)
Con 3 Cong
Amayoflight oo Aray of light “oneae
passing the centre parallel to the axis %
A of curvature C A >
C C E
z iz
(€) (D)
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Which of the following is a non-lumincus body?

(A Fire (B) sin ©) Stars (D) Earth

Which of the following is a lumincus body?

@) Fire (B) Earth (C) Moon (D) Tree

Choose the only correct option in case of a concave mirror:

Qoject distance Tmege distance Tmege size Nature of image
@) AC AtC Equal to doject Real ard inverted
(B) Beyond C Between F and C Diminished Virtual and erect
(C) Between F and C 2t infinity Enlarged Real and inverted
(D) AtF 2t Infinity Highly diminished Virtual and erect

When light falls cnmatter, it can produce
(&) mechanical effect (B) chamical effect (C) heating effect (D) all the above

Which of the following body allows anly a part of the light to pass through it?

(p) Oiled paper (B) Brick (C) Wood O Air

The path along which light travels in a homogenous medium is called the
(&) beamof light (B) rayof lidt (© paxilcf ligt (D) none of these
The amount of light reflected depends upon
(2) the nature of material of the doject (B) the nature of the surface
(C) the smoottmess of the surface (D) all the above

Air is ot visible because it
@) isrnearly a perfectly trangparent substance (B) reither dosors ror reflects light
(Q) trensmits wiole of light (D) all the above are correct
A real image is formed when two or more
@) reflected rays meet (B) refracted rays meet
(C) reflected rays appear to mest (D) none of these
The image of ocur face in a plane mirror is
@) resl (B) megnified (Q) diminished (D) nane of these
The sideways reversal of the imege by plane mirror is called
@) lateral inversicn (B) parallex @ gotical illusian (D) none of these
Two points such that each focus for the rays proceeding from the other, are called
@) centres of curvature (B) cagugpte foci (O cawerging foci (D) nore of these
In case of a concave mirror, when the doject lies between the pole and the principal focus, the imege formed is
@ virtel B) erect (C) megnified (D) all the above
The rays parallel and close to the principal axis are called
@) cawerging rays (B) divergent rays (C) cherent rays (D) parexial rays
Amirror having a very wide field of view must be
() concave (B) convex (C) plare (D) paraboloid
The laws of reflection are true
@) for plare reflecting surfaces anly B) farall reflecting surfaces
(C) not for arved reflecting surfaces (D) none of these

As the doject is brought nearer to the vertex of a mirror, it is found that the image also moves towards the
vertex. The mirror must be

(B) cavex (B) concave (C) concave or convex (D) paraloloid
The principle of successive reflectians of light at inclined mirvrors is used in
(&) perisacpe (B) telesape (C) microscope (D) kaleidosaope

Which of the following is employed to clearly view dojects which carmot e seen directly due to dostructian?
(A) Iaser (B) Perisaope (C) Kaleidoscope (D) Nene of these
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Which of the following correctly depicts reflections in case of plane mirrors inclined at 40°7?

@» ®B
Aray of light is incident on a plane mirror at an angle 0. If the angle between the incident and reflected rays is
80°, what is the value of e

(@) 40° (B) 50° (@) 45° (D) 55°

Aray of light is incident at an angle of 35° on a plane mirror. What is angle 0?

Plane mirror

@) 35° (B) 45° () 55° (D) nene of these

If a ray of light incident on a plane mirror is such that it mekes an angle of 30° with the mirror, then the angle
of reflectim is

@) 30° (B) 45° (C) B5° (D) 60°

Aoy is standing in fraont of a plane mirror at a distance of 3-m fram it. What is the distance between the oy and
his image?

(@a) 3m (B) 4.5m (C) 6m (D) none of these
The centre of curvature of a mirrords in front of it.
(A) cowvex (B) concave (C) convex or concave (D) none of these

What is the value of 6 in the following ray diagram?

(B) 25° (B) 35° (C) 500 (D) none of these

ANSWER KEY

Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. C A A D B B A A B D B A B D B
Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. A D A B D D A D A B D D B B A
Que. 31 32 33 34 35 36 37 38 39
Ans. D B A B A D C B C
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REFRACTION OF LIGHT

Tick (v) the correct choice among the following :

Who amongst the following used corpuscular theory to explain reflection and refraction of 1light?

() Newton (B) Maxwell (C) Yorg (D) Hertz

Albert Einstein used corpuscular theory to explain

(d) E = mc? (B) dhotoelectric effect (O) quantisation of charce (D) none of these
Who first proposed that light was wave-like in character?

(&) Huygens (B) Newton (@) Young (D) Maxwell

The unit of power of a lens is

@) metre (B) dyre (€) dicptre (D) none of these
The least distance of distinct vision for a normal persm is about

A) 1m (B) 0.5m (C) 0.25m (D) none of these
The focal length of a lens is 50 an. Its power would be

(B) 50 dioptres (B) 2 dioptres (C) 20 dioptres (D) none of these
A simple megnifying glass consists of a

(B) concave lens (B) on vex lens of large focal length

(0) cawex lens of gmll focal length (D) plane mirror aily

Fig. 1), (@), 3), ad (4) respectively correspad to

@) the short-sighted eye, the correctian of lag-sight, the lag-sighted eye and the correction of short-sight
(B) the short-sighted eye, the correction of short-sight; the lag-sighted eye ard the correction of lag-sight
Q) the lag-sidhted eye, correction of shortsight, the short-sighted eye and the correction of lag-sight

(D) none of these
AR
e

@® @)
® @
The screen behind the eye lens is called the
@ ids B) ciliarymuscle © retira D ppil

The image on the retina remains for

1 1

@) 20s (B) 10s (C)ES (D)Es

The middle vascular coat that darkens the eye chanber and prevents refraction by absorbing the light rays is
@) doroid B sclera © retima (D) comea

The amount of light entering the eye is controlled by the

@ irs (B) comea @ ppil (D) crystallire lens
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The eye lens is a

(8) transparent double-cawex lens (B) transparent double-concave lens

(C) transparent concavo-cavex lens (D) none of these

The eye lens oontains a watery liqui.d called the

(&) aqueous humour (B) peraxide (C) vitreous humour (D) nore of these
Lang-sightedness is caused by the eyeball being too short. It can be corrected by the use of a

(B) cowergent lens (B) plare mirror (C) divergent lens (D) none of these
Astigratism occurs when the comea does not have a truly spherical shape. This defect can e cured by the use of a
@) concave lens (B) cylirdrical las (C) cawex lens (D) plano-cavex lens

The amount of light entering in the eye is controlled by the

® ppil ® irs (C) comea D) eye lens

Which of the follo/ving correctly represents graphical relation between sine of angle of incidence (i) and sine of
agle of refractim (]

LA A

—» SInr —» SInr —» ST —» Snr

Thebendlngof light as it passes franonenedlmnmtoanother is camonly}mownas

®) reflection (B) refractiom (O scattering (D) dispersion
Which of the following quantity does not have any unit?

() Velocity of licht (B) Licht year (©) Megnification (D) Power of a lens
When lidght travels ancther, it suffers

(@) reflectim ®) refractim (© dispersim (D) none of these
The refraction of light is comonly known as

(A) berding (B) scattering © refletion (D) interference
When a ray of light passes from an optically less dense medium to a more dense medium, it

(B) goes undeviated (B) bends towards the normal

(C) bends away from the normal (D) none of these

Light year is the unit of

@) time (D) distance @ intersityof lidht (D) None of these
How will the imege formed by a cavex lens be affected if the upgper half of the lens is wrapped with a black paper?
(2) The size of the image is reduced to ane-half. « Black

(B) The ugper half of the image will be absent. paper

(C) The brightness of the image is reduced.

(D) There will be no effect

Agreen leaf placed in a dark room is illuminated by red light. The leaf will appear to e

®) green ® red © yellow (D) black

2An doject looks red when seen through a piece of red glass. What is the actual colour of the doject?
(&) Red aonly (B) White only (C) Red or green (D) Black

The ratio of the sine of angle of incidence to the sine of angle of refraction is called

@ sell's law (B) aptical density (O relative dasity (D) none of these
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The mirror formuila is given by
1 1 1
— 4 —=—
v u f

where the symbols have their usual meanings. Then the lens formila is given by
1 1 1 1 1 1 1 1 1

(A);‘*';:? (B);_E:¥ (@] ;+H=_? (D) none of these
Alens is called a thin lens if its overall thidkess is

@) sell B) lare @ infinitely large (D) none of these
In optical instruments, the lenses are used to form imeges by

@) reflection B) refractim (C) dispersion (D) scattering
1Disequal to

@) 1m (B) 1am (C) 1m? (D) 1 cm®

The power of a lens is denoted by
@ P (B) D (C) m* (D) W
If f is focal length of the lens, then the power of a lens is equal to

100 10 100 1
@® ficm) B) flem) (@] @ D) Wf(m)
A ray of 1light coming parallel to the principal axis after passing through a cawex lens, passes through its
@) optical cantre (B) foaus (C) centre of curvature (D) none of these
The focal length can be expressed in
@) metre (B) Dicptre (@) watt (D) horse power
A concave lens always gives
@) virtual imege (B) erect imege (C) diminished image (D) all the above
The power of a lens whose focal length is cne metre is diocptre.
@A) ae B) ten (C) hundred (D) none of these

Qur eye lens isa
(&) cowex lens (B) - cancave lens (C) plano-cawvex lens (D) none of these

The camera lenses are marked with

(®) doptres (B) metres (@) f-rurbers (D) none of these
Tre eye lens is held in position by

(B) rods and cones B) irisadpipil (© cdliarymiscles (D) nore of these
The time of exposure in a camera is controlled by a

@) shitter (B) cawex lens (© bellows (D) diaphragm

A simple microscope is also known as

@) a sinple glass (B) megnifying glass

(©) a cawerging lens (D) both @) ard (B)

In case of a compound microscope, the dojective forms

(&) real imege (B) irverted imege (C) magnified image (D) all the above are correct

The effect of ' the glass prism is anly to separate the seven colours of
@) white ligt B) snligt (@ light franalbulb (D) all the aoove
Who discovered by his experiments with glass prisms that white light aonsists of seven colours?

(A) Newton (B) Faraday (C) Maxwell (D) Yourng
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47. Which of the following figures correctly represents the passage of white light through a prism?

White White
= V light light
R

O O

48. (Colour blindness is due to

(A) the absence of coxe cells (B) the absence of rod cells

(O the presence of rod cells (D) nane of these
49. The rod cells correspand to

(A the colour of light (B) the source of light (©) the intensityof light (D) none of these
50. The colour carplementary to yellow is

@ bhe (B) white © rd (D) green
51. Choose the colour which is different from the others.

® red (B) green © ble D) yellow
52. A red rose appears red in

() white licht (B) green light © yellowligt (D) none of these
53. Human beings cannot see

@ red lig ® yellow ligt (©) green light O ultraviolet ligt
54. The ocolour of light correspads to its

(&) speed (B) frequency (C) wave length (D) none of these
55. Under nomel canditions, the colour of the sky at noon is

@ bhe ® r=d © yellow (D) none of these
56. Light wavelength visible to the humen eye is

(») 1000 A (B) 3000 A (C) 6000 A (D) 8000 A.

57. The angle between two plane refracting surfaces of the prism is called the angle of
@) prism (B) emergence (O deviation (D) incidence

58. The ratio of real depth to apparent depth is called 1he
@) refractive index (B) critical agle (C) lateral displacament (D) none of these

ANSWER KEY

Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. A B A C C B C B C D A C A A A
Que. 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Ans. B B A B C B A B D C D A A B A
Que. 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
Ans. B C A A B A D A A C C A A D D
Que. 46 47 48 49 50 51 52 53 54 55 56 57 58

Ans. A A A C A D A D C A C A A
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