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REVIEW QUESTIONS
What do you understand by reflection of light? Draw .a diagram to illustrate
reflection at a plane surface. | '
S Qtlc\[lon No. 1

Describe the following térms used in reflection (i) Normal (ii) Angle of 1nc1dence
Angle of reflection '

Normal: The perpendicular to a reflecting or refractmg surface at the point of incidence
of the ray concerned is called normal

Angle ofmCldence

The angle between the incident ray and the normal is called angle of incidence.

Angle of reflection

Ans.

The angle between the normal and the reflected fray is called angle of reflection
State laws of reflection. Describe how they can e verified graphically.

See Question No. 1

Define refection of light. Describe he passage of light through parallel-SIded
transparent material.

See Question No. 4

Define the following terms used in reflactlon . (i) Angle of incident (ii) Angle of
refraction i

Angle of incidence:
The angle made by the mc1dent ray with the normal is called angle of incidence.

Angle of refraction:

12.6

Ans.

12.7

Ans.

The angle made by the refracted ray with the normal is called angle of refraction.

What is meant by refractive index of a material? How would you determine the
refractive index of a rectangular glass slab?

Refractive index:

The refractive index of a medium is the ratio of the speed of light in a vacuum to the
speed of light in the medium.

Speedof lightin vacuum

Refractive index = —— .
Speed of light in medium

[f refractive index is denoted by n, speed of light in a vacuum by ¢ and speed of light in
the medium by v, then. ‘

State the laws of refraction of light and show how, they may be verified using
rectangular glass slab and pins.

l.aws of refraction of light:
(i) The incident ray, the refracted ray, and the normal at the point.of incidence all lic in

the same planc.

\
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Noanal
acident ray Pasially veflocied my

Fig. 12.9: Retraction of Nght by » glass block

(ii) The ratio of the sine of the angle of incidence I to the sin of the angle of refraction r 1s
always equal to a constant.

sini

1.e = constant

sinr
Where the ratlo sin i/sin r is known as the refractwe index of the second medium with.
respect to the first medium. So , we have

sini n,

sinr n,

[t is called Snell’s law:

What is meant by the term total interval reflection?
See Question.No. 5 ,

State the conditions for total internal reflection.

See Question No. 5

What is critical angle Derive a relationship between the critical angle and the
refractive index of a substance? :

See Question No. 5

What are optical fibres? Describe how total internal reflection is used in light
propagating trough optical fibres. ' : :

See Question No. |1

Define the following terms applied to a lens:

See Question No. 7 '

What is meant by the principal focus of a (a) convex lens (b) a concave lens illustrate
you answer with ray diagram.

See Question No. 7 |

Describe how light is refracted through convex lens.

See Question No. 7 |

With the help of a ray diagram, how you can show the use of thin converging lens as
a magnifying glass.

See Question No. 8.

A coin is placed at a focal point of a converging lens. Is an image formed? What is
its nature?

When a coin is placed at the focal point of the principal fowq no mage is lonncd because
the refracted rays are parallel and never mect, -




) ke e 4o . . . y
LI.17 What are differences between real and virtual images”?

L. 1t s formed by concave mirror only. | It can be formed by convex as well as concave mirror.

2o ltis always inverted expiation.

[t is always erect sun snpall.

| 3. .lt 1s formed at real principal focus (F ) of a real | Itis formed at virtual principal focus {F) of a virtual |
- objectie light rays actually p ass the angle F. | object i.e lith rays appear the diverge from F.

-+ [thas positive sign convention. It has negative sign convention.

5. [tis formed infront of the mirror. | Itis formed behind the mirror.

- 6. Focal length of real image is taken positive. | Focal length of virtual image is taken negative.J

12.18

Ans.

12.19
Ans.
12.20

Ans.
12.21
Ans.
12.22

Ans.
1223
Ans.
12.24

Ans.

How does a converging lens form a virtual image of a real object? How does a
diverging lens can form a real image of a real object?

When the object is placed between the convex lens and F, the image will be virtual. The
ray diagram is shown in the figure given below.

zF

-

Ray Disgrarn fox Gbject Locm ted in Peont of ¥

A concave lens cannot form a real image of a real object in the air. If the concave lens is
placed in a medium of refractive index greater than that of glass, then it will form real
image ot a real object.

Define power of a lens and its units.
See Question No. 7

Describe the passagé'of light through a glass prism and measure the angle of
deviation. -

See Question No. 4

Define the terms resolving power and magnifying power.

See Question No. 13

Draw the ray diagrams of (i) Simple microscope (ii) Compound microscope (iii)
Refracting telescope '
See Question No. 13, 4 and'15 .

Draw ray diagrams to show the formation of images in the normal human eye. |

See Question No. 16
What is meant by the terms nearsightedness and farsightedness? How can these
defects can be corrected? ‘

See Question No. 17
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12.10

CONCEPTUAL QUESTIONS
A man raises his left hand in a plane mirror; the image facing him is raising his
richt hand. Explain why.
A man raises his left hand in a plane mirror; the image facing him is raising his right
hand. Because light rays are reflected in mirror causing us to see an inverted image.
[n your own words, explain why light waves ‘are refracted at a boundary between
two materials.
Light waves are reflected at a boundary between two material due to change of speed of
light while traveling form one medium to another. This change of speed of light at the
boundary is caused by the change in the refractive indices of the two materials.
Explain why a fish under water appears to be at a different depth below the surface
than actually is. Does it appear deeper or shallower? : \ /
A fish under water appear to the shallower that it really is, because 3 yy
cf apparent depth, as a virtual image is formed at [ above O, where
image seem to be formed due to refraction of light. _
Why or why not concave mirrors are suitable for make up? :
Concave mirrors are suitable for makeup as they act as magnifier to form large size erect
images of objects. When a person stand between principle focus and pole of mirror.
Why is the driver’s side mirror in many cars convex rather than plane or concave?
Diver's side mirror is convex mirror as it gives an upright, erect although small image, it
provider a wider field of view as it is curved outwards. .
When an optician’s testing room is small, he uses a mirror to help him test the eye
sight of his patients. Explain why?
To increase the distance of alphabets form the patlent the optcianuses palen mirror if his
testing room is small.
How does the thickness of lens affect its focal length? :
[f tlic thickness of a lens is increased, the power of the lens is also increased. Hence the
focal length of the lens is decreased.
Under what conditions will a converging lens form a virtual lmage"
Converging lens forms a virtual image when object is placed between optical center and
its focal point. The image formed will be eract and larger than the object.
Under what conditions will a converging lens form a real image that is the same size
as the object? '
When object is placed at 2F form the converging lens it forms a real and mverted image
that has the same size as the object.
Why do we use refracting telescope with large objective lens of large focal length?
[n refracting telescope we use objective lens of larger focal length so as to gather more
light form weak distant sources. It not only makes them more visible but also increases
the resolving power of the telescope.

Real Depith




SOLVED BOX INFORMATION

Q.1

Ans.

Ans.

Q.4

Ans.

Ans.

Point to ponder (Page 42)

In large shopping centres, convex mirrors are used for security purposes. Do you
Know why?

[n large shopping centres. convex mirrors are used to see hidden areas or places, it helps
to avoid any stealing or theft and for better supervision.
Point to ponder (Page 42)

why the position of fish inside the water seems to be %less depth than that of its
actual positon?

Position of fish inside the water seems to be at lese depth due to refraction of light at the
surface or water.

Self assessment (Page 45)

Will the bending of the light be more or less for a medium with high refractlve
index?

Bending of light is more for a medium with high refractive index,
“Self Assessment (Page 55)

Where a pen is placed in front of a convex lens if the image is equal to the size of the
pen? What will be the power of the lens in dioptres?

To obtain an image of the pin where its size is equal to the size ofthe pen, the pen must
be placed at 2F trom the convex lens.

Qunck Quiz (Page 62)" .
how the size of the pupil of our eye will change: (a) in dim light (b) in bnght light.
(a) In dim light, the size of the pupil of our eye increases.

(b) [n bright light, the size of the pupil of our eye decrease.



(9)

(10)

_ EXERCISE
MULTIPLE CHOICE QUESTIONS

Which of the following quantities is not changed during refraction of light?

(a) lts direction - (b) Its speed yéc’) [ts frequency (d) Is wavelength

A converging mirror with a radius of 20cm creates a real image 30 cm from the
mirror. What is the object distance? , .

(a) 5.0cm BT 7.5ecm (¢) 15cm (d)20cm

An object is placed at the centre of curvature of a concave mirror. The imge
produced by the mirror is located ‘
(a) Out beyond the centre of the curvature -

Jf{) At the centre of curvature

(¢) Between the centre of curvature and the focal point

(d) At the focal point

An object 14cm in front of a convex mirror. The i 1mage is 5 8 cm behind the mirror.
What is the focal length of the mirror? -

(a) 4.1 ~ (b)8.2cm & 9.9cm (d) 20cm

The lnde\ of refraction depends on

(a) The focal length W) The speed of light (¢) The image distance (d) The object dlstance
Which type of image is formed by a concave lens on a screen?

(a) Inverted and real (b) Inverted and virtual(c) Upright and real \Ld{Upnght and virtual
Which type of image is ploduced by the converging lens of human eye if it Vlews a
dlstant object?

a) Real. erect, same size UbY Real. inverted, dlmmlshed
(c) Virtual, erect, diminished . (d) Virtual, inverted, magniﬁed
Image formed on a camera is

) Real, invited, and diminished ~ (b) Real, inverted, diminished
(c) Virtual, erect, diminished (d) Virtual, inverted, magmﬁed

[f a ray of light in glass-is incident on a n air surface at an angle greater than the
critical angel, the ray will
(a) Refract only , MReﬂect only
(¢) Partially refract and partially reflect ~ (d) Diffract only
The critical angle for a beam of light passing form water into air is 48.8 digress. This
means that all light rays with an angle of incidence greater than this angle will be
(a) Absorbed '

) Totally reflected
(¢) Partially reflected and partially transmltted
(d) Totally transmitted
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Light rays’énd
reflection

|

‘Ray diagrams

Lightrays and
refraction
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 Two laws of reflection:

The incident ray,
reflected ray and the
normal at the point of
incidence all lie in the
same plane

() r=r

Refractive index 7 _
1s defined as

Sinl where /is the

SIHT ,
angle of incidence in air

o

Two laws of refraction:
The incident ray, refracted
ray and the normal all lie in
the same plane.

, Sini
Snell’'s Law e

1

=constant

Characteristics of an
image formed by a
plane mirror:

e Same size as object
e Inverted front-1o-back
e Upright
e Virtual
"o As  far

front of the mirror

behind the
mirror as the object 1s In

For the special case
of the refracted

ray in air:
R
sm e = b7a

Where c 15 the
critical angle

Two laws. of refraction:

The incident ray, refracted
ray and the normal all e in

the same plane

Sih

. i
Snell’'s Law: =constant
SINT

v

Some applications of
plane mirrors:

+ Optical testing

*« Periscope

« Blind corner
Instrument scales

Total internal reflection
occurs when:

e Aray of hght travels from

an optically denser to a
less dense medium

e The angle of incidence in
the optically denser
medium IS greater than
the critical angle ¢

|

Real and inverted

¢ Real iImages are formed
when object distance 1s
p<f

» Virtual and upright

Images are formed when
psf '

some applications of
total internal reflection:
« Prisms in binoculars and
periscopes
« optical fibres in
telecommunications and
the medicat industry

Some applications of thin
converging lenses

Magnifying glass
projector
Camera

Visual correction for long-
sightedness



OPICAL MULTIPLE CHOICE QUESTIONS

(1) Plank suggested that light consists of small packets of energy called:
(1) Electrons (b) Neutrons (c) Photons (d) Positrons
(2) The angle between incident ray and normal N is; '
(@) Angle of reflection(b) Angle of incidence( c) Angle of refraction(d) Normal angle

(3) Angle of incidence is represented by
(a)i (b)e (¢)R (d)p
(4) The angle between the normal and the reflected ray is called angle of
(a) Reflection (b) Refraction - (¢) Incidence ~ (d) Diffraction
(3) The incident ray, the normal, and the reflected ray at the point of incidence all lie in the
(a) Opposite direction (b) Same plane {c) x and y axis (d)y & z-axis
(6) According to law of reflection -
(a)i>r (byixr (c)r>i (dyi=r
(7 Regular reflection is reflection by the :
(a) Rough surface (b) Smooth surface
(¢) Irregular surface - _ (d) Smooth and rough surfaces
(8) The rough surfaces of object reflect the rays of light in many directions is called
() Regular reflection (b) Irregular retlection(c¢) Refraction (d) Interterence
|
(Y) In concave mirror the surface is reflecting; ,
(a) Outer surtace (b) Outer curved - (c) Inner curved surtace(d) Side of the mirror

(10)  Which statement is incorrect about concave mirror?
(a) Size of image depends upon position of the object
(b) Both virtual and real images can form
(c) Inner surface of spherical mirror is reflecting.
(d) Only virtual images are formed
(11) A spherical mirror whose outer curved surface is reflecting is called

(a) concave mirror  (b) convex mirror (c) Concave lens (d) Convex lens
(12)  Which statement is correct about convex mirror? ‘ '
(a) Size of image is smaller than object (b) Only virtual erect image is formed
(c) Outer curved surface is reflecting (d) All of the given statements are true
(13)  Vertex is the midpoint of the curved surface of spherical mirror is also called
(a) Radius of curvature (b) Principal axis
(c¢) Pole ' " (d) Principal focus
(14) A line joining centre of curvature and pole of the spherical mirror is
(a) Principal axis (b) principal focus  (c) Centre of curvature (d) Pole

(15)  The distance from the pole to the principal focus measured along the principal

axis is
(a) Principal focus  (b) Radius of curvature (c) Focal length (d) Diameter



L% Image lacation by s
Refvaction of ligh
(1or The relationship between object distance p, image distance q from the mirror and

herical mivvor formula

focal length of the mirror is called:; ‘
t Nhrror focal length (b) Distance from mirror
(o) Mirror tormula - (d) Lens formula
(I7y  Mirror formula is :
L I I L_1.r
(1) = = =+ — (b)-—.:—"““ (C)“‘.:——ﬂ‘ (d)_.:—+/—
fopoy foop g foopop g g
(18)  Focal length of spherical mirror is
R R R R
(1) — b) — ¢) — d) —
f (b) 5 - () 3 (d) 5

(1Y) Convex mirror produce images
(@) Larger than object (b) Smaller than object(c¢) Equal to object  (d) Very large in size
(20)  The bending of light as it passes from one transparent medium into another is

(a) Reflection (b) Refraction (c) Reverberation (d) Incidence
(21)  According to law of refraction |

(a) b'm{ > - (b) ASI,n l_ e (c) .s.m/ =constant (d) Sl‘n ’. >n

sin 7 sin sin r- sin/
227 2oy = s ealled
Sk n,

(a) Boyl's-law (by Charless’s law (¢) Snell’s law- (d) Newton’s law
(23)  Speed of light in air is approximately

(a) 3.0 x 10" ms" (b4 x 10" ms™ (c)4 % 10" ms! (d)3 x 10" ms™
(24)  The speed of light is greater in
' (a) Air (b) Water (c) Solid (d) Glass
(25)  The speed of light in water is approximately

(a)2.0 < 10"ms"  (b)23x10°ms"  (¢)3 x 10° ms™ (d)3 x 10" ms™
26) - speed ol“ l'ight-in vaCqum

. speed of light in medium
(u) Reflective index  (b) Snell’s law (¢) Refractive index  (d) Critical angle
... Totalinternal reflection

'Refraction through

‘Lense , ,
(27)  When a ray of light enters from a denser medium to a rarer medium

(oo [ hends toward the normat (b) Tt bends away from the normal

(¢) It hends towards mside (d) None of these

(28)  The angle of incidence that causes the refracted ray in the rarer medium to bend
through 90" is called
(ety Critical sl (h)y Anule of incidence (¢) Angle of reflection (d) Angle of refraction
(29)  No refraction occurs when the angle of incidence is
() Smaller than the eritical angle (b) Larger than the critical angle
(¢) Fgual to the eritical angle (d) Very small than the critical angle



(47)

(48)

Uhe line passing through the two centres of curvatures of the lens is called

(a) Principal tocus — (b) Optical centre (c) Principal axis (d) Focal length
Optical centre is represented by ,
(a) A (b) £ (c)F - dC

For a concave lens, the parallel rays appear to come from a point behind the lens is called;
(a) Principal focus  (b) Principal axis (c) Focal length (d) Optical length
The distance between the optical centre and the principal focus is. -

(a) Principal focus  (b) Principal axis (c) Focal length (d) Optical length
Itis a transparent body (made of optical glass) with at least two polished plane faces
inclined towards each other from which light is refracted; ' |

(a) prism (b) camera (c) lens ~ (d) mirror

In lens number of curved surfaces at least;

(@) two (b) three (c) one ~ (d) four
Lenses are used in optical devices; .

(a) camera (b) eyeglasses (c) microscope (d) all given
The lens which causes incident parallel rays to converge at a point is;

(a) convex lens (b) converging lens (c)botha & b (d) concave lens
Lens thick at the centre but thin at the edges is;

(a) concave (b) convex (c) diverging (d) plane

SI unit of power of lens is: '

(a) meter 7 (b) dioptre (c) centimeter (d) millimeter
ID=7? '

(a) Im™' (b) m™ (c) m™ (d) em’™

It has positive focal length; .
(a) simple lens b) concave lens (c) convex lens (d) none of'above
Refraction through lenses :

Image Location by lens e
In mirrors images are formed through reflection, but lenses form images through;

(a) refraction (b) incidence (c) diffraction (d) reflection
In case of convex lens when object is placed beyond 2F,the image is formed;
(a) between F and 2F (b) real, inverted =~ (c) smaller than object(d) all of these

The image with convex lens is formed at 2F, real , inverted, the same size as the |
object when the object is placed at:

(a) 2F ' (b) between F and 2F (¢) F , (d) C
When object is at F the image is;
(a) inverted (b) real (c) small v (d) not formed

Lens formula is

. I 11 1 1 .
(a) —=—+— th) —=—=+=~ (c) =82 (d) —=—-—
p f g fp g [ p q P q
For a converging lens f is;
(a) ncgative - (b) positive

(¢) some time negative and some time positive(d) smaller
The study of behaviour of light is called;

(a) oplics (b) gcometry (c) plasma (d) geometrical optics



(49) It the object is on the right side of the lens then pis;
(1) positive (b) negative (c) smaller (d) larger
(30)  Optical device is: Vo

(a) camera (b) slide projector  (c) phofograph enlarger (d) all of given
(31)  Which statement is correct about image formcd,’i)'y camera?

() Real image is formed (b) Inverted image is formed

(¢) Diminished image is formed (d) All options are true .
(32)  In case of photograph enlarger the object is placed at distance;

(a) mor2 than F (b) less than 2F (c) both A and B (d) more than 3F
(33)  The working principle of photograph enlarger is the same as;

(1) Slide projector  (b) camera (c) Telescope- (d) Endoscope
(34)  Which pipe is a bundle of thousand of optical fibres bounded together?

(a) light pipe (b) Telescope (¢) Microscope (d) Projector
(53)  Itis used to explore the interior organs of the body?

(1) Telescope (b) Endoscope (¢) Microscope (d) Projector
(36)  Endoscope used to diagnose the stomach is;

(a) Cystoscope ~(b) Gastroscope - (c) Bronchoscope (d) Pancreoscope
(37)  Endoscope which is used to diagnose throat is; '

_ 1)Ga5troscoe
2113 Simple Microscope

12.12" ‘Compound:Microscop.
(38) A magnifying glass is a convex lens which is used to produce magnified images of
small objects. It is also called;

(b) Cystoscope (c) Bronschoécope (d) None of these

(@) Compound microscope (b) Simple microscope
: (<) Electron microscope (d) Light microscope
(39 For seeing tiny objects we use microscope of; .
(a)-low resolving power (b) high resolving power
(¢) Electron microscope (d) Light microscope

(60)  Which statement is correct about compound microscope?

(a) Focal length of objective lens is smaller than eyepiece.

(b) Distance between objective lens and eyepiece is greater than f, + f..

(¢) It is used to see very small object '

(d) All given statements are true
(61)  The magnification of compound microscope is;

(a) ‘\/:—[:—!‘ I+(—{) (b) M:i‘ (c) M=(l+i] (d) M=£[l+i]

L) / AR

12.13,;Telescope
12.14 #The Human Eyel§
12,15 Defects of Vision

(62)  Ttis an optical instrument which is used to observe distant objects using lens or

Joe v €

mirreor;
(&) microscope (b) Kaledoscope (¢) Telescope - (d) Light microscope
(63)  Magnification of telescope can be determined by using formula;

(a) ,1//;1 (h) /\l;‘/# (¢) M:Ii (d) M =i

J0 J 0



(64)  Human eye acts like:

(a) Camera (b) Telescope (¢) Kaledoscope (d) Microscope
(63)  Light enters the eye through transparent membrane called;

(a) Retina (b) Cornea (c) Iris (d) Pupil
(66)  The coloured portion of eye controls the amount of light reaching the retina.

(a) Iris (b) Pupil (c) Cornea (d) eye lens
(67)  The variation of focal length of eye lens is called;

(a) Variation (b) Accommodation (c) Magnification  (d) Resolution

(68)  When people cannot see distant objects Clearly without the aid of spectacles the
defect of vision is;

(a) Short-sighted (b) near-sightedness (c¢) both A & B (d) Farsightedness
(69)  Short sighted may be due to eyeball being '

(a) too long . (b) too short -+ (c¢) too thick “(d) too thin
(70)  Have ability to move eye lens forward or backward. '

(a) Fish (b) Human y (c) Birds (d) Dog

(71)  The nearsighted eye can be corrected by using; ,
(a) diverging lens (b) converging lens  (c) both A & B (d) Concave mirror
(72)  The disability of the eye to form distinct images of nearby object on retina is called
forsightedness or:

(a) Short sightedness (b) isometropia (c) hypermetropia (d) Myopia
(73)  Farsightedness is corrected by using; ’ '

(a) Converging lens  (b) diverging lens (c) concave mirror  (d) convex mirror
(74)  Power of concave lens is: '

(a) Greater (b) Less 3 (c) Positive (d) Negative
(75) Long sightedness is caused due to ----- ----- eye ball:

(a) Thick ‘ (b) Thin (c) small (d) Botha & ¢
(76)  Near point of a normal human being is: '

(a) 25 cm . (b)50cm (c) 100 cm (d) Infinity
(77)  Long sightedness is removed by: -

(a) Convex mirror (b) Concave mirror  (c) Convex lens (d) Concave lens
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SHORT QUESTIONS

- Reflection of light
Q.1.  Whatis reflection?

Ans:  Reflection of light:

When light traveling in a certain medium falls on the \mhm of another medium, a part
ot it turns back in the same medium. This is called reflection of light, y

OR
I'he bouncing back of light in tirst medium after striking with any reflecting surface.
Q.2.  Define regular reflection and irregular reflection ? |
Regular Reflection:
The reflection by smooth surface in which all the reflected rays are pdrallel to each other
is called regular reflection. -

lnudent Reflected
rays

'Fm b.lw..:xv'»?']' T'l""; f
TR g DA

' Smooth surface

Fig. 12.3 Regular reflection

Irregular Reflection:
The retlection of light rays are not parallel to each other.

Incident rays Reflected rays

Rough surface

Fig. 12.4: Iiregular reflection
Q.3.  Write the conditions for regular and irregular reflection.
Ans: Conditions for Regular Reflection:
e The reflecting surtace should be plane surface.

e The reflecting surface should be flat. |
o The reflected rays of light should be parallel to each other and equal-space.

Conditions for Irregular Reflection:
o The reflecting surface should be rough.

o The reflecting rays of light are not parallel to cach other,
().4. What are the laws of reflection of Light?
Ans: A ray of light obeys the following laws of reflection:
(i) The angle of incidence is equal to the angl¢ of reflection,
(i) The incident ray, the reflected ray and normal at the point of incidence, all lie in the
same planc,



(2.5,

Ans:
(1)

(1ii)

(1v)

(Vi)

Define the following terms ‘
(i) Incident ray (ii) reflected ray (iii) normal (iv) angle of incidence (v) angle of
reflection(vi) ray of light (vii) beam of light.

Incident Ray:

The ray of light coming form source of light is known as incident ray.

Reflected Ray:

The Tight ray which is thrown back, when incident ray hit the rellecting surface.

Normal:

A line (imaginary) at the right angle to the plane (surface) is callcd normal to surface.
Angle of incidence: .

I he angle between the incident ray and normal A

Ray of light:

Fhe direction of path taken by light is known as S Ty of light,

Beam of light: '

A beam is a stream of light energy.

Angle of
Incidence

Angle of
Reflection

(i)

(ii)

Q.7.

What are the spherical mirrors? How light is reflected from spherical mirrors? Give
the uses of spherical mirrors?
A spherical mirror, in fact, is a portion of the reflecting surface of a hollow sphere.
Spherical mirrors are of two types: -
(i) Concave Mirror
(ii) Convex Mirror
Concave Mirror
The mirror whose inner curved surface is reflecting is called the

concave mirror as shown in figure (a).

Convex Mirror
The mirror whose outer curved surface is reflecting is called the

convex mirror as shown in figure (b).

Write down Uses of spherical mirrors

Now-a-days spherical mirrors have a large number of scientific and practical uses. A few
uses are given below: |

Doctors use concave mirrors for examination of car, nose, throat and cyes.

Concave mirrors with a parabolic shape are used in scarchlight to throw an intense beam
of light to a large distance.



Some people use a concave mirror for shaving because when a man stands between the

principal focus and pole of a concave mirror, he sees an enlarged, erect and virtual imagc

of his face. This is the reason why a concave mirror of large focal length is used for

shaving. '

4. Concave mirrors are used to throw light on the slides of microscope so that the slides can
be viewed more clearly. | :

Now-a-days America and other developed countries use giant concave mirrors in their

huge telescopes. _

0. Convex mirrors are used in motorcycles and automobiles which enables the driver to sec

the automobiles coming behind him.

; [n huge shopping centers, convex mirrors are used for security purposes.

Q.8. Define the center of curvature, Radius of curvature, aperture, pole and principal axis.

Ans:  Center of curvature _ |
The centre of the sphere, of which a concave mirror or convex mirror is a part is known
as the “Centre of Curvature” of the spherical mirror. In the figure, the point C is the
center of curvature, '

Radius of curvature ' ‘

The radius of the sphere, of which a concave mirror or convex mirror is a part is known

as the “Radius of Curvature” of the spherical mirror. In the figure, R is the radius of

sphere or radius of curvature.

Wl

-

/

Aperture .
The front section of spherical mirror is circular one and its diameter is known as the
"Aperture”. ‘ .

Pole “
The centre of the concave or conveximirror is called the pole of the mirror. In the figure P
is the pole of the mirror. !

Principal Axis }

A line joining the pole of the mirror and the centre of curvature is called the “Principal
Axis” of the mirror. In the figure, the line joining the P and the C is the principal axis.

. radius of arvature (0Q N

T >

g

focal point (Princpsl Fodun)

F tantra of curvature
pale 0 o ncipel axis
péralal raye of gnt
Vot
foca! length (oz)

Q.9.  Define principal focus for concave and convex mirror and why they are called real
and virtual focus? _ '

Ans: Real Focus for Concave mirror
Rays of ight parallel to the principal axis after reflection from a concave mirror converge
to a point F. This point is called the “Principal Focus™ of the mirror. Since rays, in fact,
pass through this point, therefore, it is called real focus.



Concave miror

Principal oxly ot

Focal
»

Virtual Focus for Convex mirror
[n the case of a convex mirror, rays parallel to the principal axis after reflection appear to
come from a point F situated behind the mirror. This point is called the principal focus of
the convex mirror. . |
The principal focus of a convex mirror is virtual focus because the reflected rays do not

actually pass through it but appear to do so. Therefore, its focus is called virtual focus.
' Concave miror :

. r'd e s
[P d
Principol axis Piw

Pt
Cc >~
| -
! : -
| , s~

|
I |
1 |
' Focal !
| o -l

lengih

Q.10. Define focal length and write down its relation with radius of curvature.
Ans: The distance between the pole and the principal focus of a spherical mirror (concave as

well as convex) 1s called the "Focal Length". It is denoted by f.
Relation between Radius of curvature and focal length
The radius of curvature of a spherical mirror is twice of its focal length. i.e; R = 2f or
f=R/2
Q.11. Define linear magnification. |
Ans: The ratio of the height of the image to that of the object is called as linear magnification
or simply magnification and is denoted by the letter m. Thus
o Size of Image _ Image distance
Size of Object  Objectdistance

4d
p

m =

s
0



Q.12.
ANs:

Write the characteristics of focus of concave and convex mirror.

Characteristics of tocus of concave and convex mirror:

Convex Mirror
. )

The mirror whose outer curve surface is

reflecting is called convex mitror

Focus lie behind the mirror

Concave Mirror

The mirror whose inner curve surface 1s
refleacting is called concave mirror

Focus is in-front of the mirror.

The focus is virtual as the reflected rays
appear to come from focus.

The focus is real as the rays of light
after reflection converge at the focus.

The focus of convex mirror is a
divergimg point of reflected rays,

Convex miror

The focus of concave ‘mirror is a
converging point of reflected rays.

Concave mimos

Q.13. Differentiate between real and virtual principal focus.

Ans:

Real Focus

-'DIFFERENCE BETWEEN REAL AND VIRTUAL FOCUS

Virtual Focus

In

actually pass through its principal focus. So-

it 1s real focus.

concave mirror, the reflected rays

[ Concave mimor

_»

Princlpal axly ’ .

F--———-F-F

|
|
y
J
|
|

In convex mirror, the reflected rays do not
pass through the focus but appears to do so.
So it is virtual focus. '

Princlpal axis
c

~
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Ditterence between Real Image nnd Virtual Image

Real lmage y | eVirtual Image

I. Real image is formed when rays after | 1. Virtual image is formed when rays do not
chﬂcction actually mecet at a point, actually meet but appear to diverge from a point,
) 2. Real image is inverted and can be seen on | 2. Virtual image is erect and cannot be seen on
1 asereen, a screen.

3. [thas a physical existence, : 3. It does not have a physical existence. 3

Q IS Why convex mirror are fixed on blind turns on the roads in hill areas?

Ans: - Convex mirrors are fined on blind turns on the road in hill arcas because driver from one
side of wrn can see the automobiles coming from other "ldL of mountain. So chances of
dk,leLl\ls can be minimized. ' _

Q.16. Why concave mirrors are used for examination of nose, ear, throat and eye? »

Ans:  Concave mirrors are used for examination of nose. car, throat and eye to view a big and
clear image ol these organs, '

Q.17. Why concave mirror is used for make up or shave?

Ans:  Concave mirror is used for make up or shave because when a man/woman stands
between the principal tocus and pole of the concave mirror, he sees an enlarged image of
his/her face. This s the reason why a concave mirror of large focal length is used for
shaving and make up. | '

Q.18. Explain with help of activity whether the image is smaller or large, erect or inverted,
real or virtual in a convex mirror.

Ans: Take a convex mirror or a well polished spoon (using out side of the spoon) and hold it in
one hand and a pencil in other hand with its tip-in upright position. Now look at the
image in mirror. The image in convex mirror.

e Appears smaller

e Upright

e Behind the mirror

e Virtual . ,

Now an object moves closer to convex mirror the image in convex mirror,
e Moves closer to the mirror

o Becomes larger

e  Upright

e Stays virtual

0.19. How we can locate image by spherical mirrors? How we can tell the nature of image
an size of image.

Ans:  The location of the image, nature of image and the size of image calculated by he mirror

bl

formula which can be written as — = —+— — (1)
P

f = focal length of mirror

p = distance between the pole and object

q =distance between mirror and image

The cquation can be used for both concave and convex mirrors.



Q.20. Define mirror formula/mirror equation? Also write signs of convention.
Ans: Curved mirror formula is the lcldtlonhhlp between object distance ‘p’ image distance q
trom the mirror and the focal length *f” of the mirror.

N

\hthematlcally it can be written as:

-l-:l+l—>(2)

for g
This equation is true for both type concave and convex mirror. But we already seen that
the image is formed sometimes in the front of curved mirror and sometimes behind it.
This make it necessary to have a signs convection so that we may distinguish between the
, two cases and obtain the correct answer when substituting in the formula.
Explain showing the use of the two signs conventions in common use are given below.
I. All distances are measured from the pole of mirror.
2. Distances measured against the incident light are negative.
3.. Distances measured in the same direction as incident of light are positive.
[f the object is placed to the left of the mirror, the ordinary graphical convention of signs
' comes into operation, i.e., distance measured to the let are negatlve,, those to the right,
positive, .
Signs of convection:
The focal length of concave mirror is positive and the negative of convex mirror. Sign of

convections are given as following.

Quantity When positive (+) when negative (-)
1. Object distance * p I. Real object 1. Virtual object
' 2. Image distance ‘q’ 2. Real image 2. Virtual image
' 3. Focal length ‘P 3. Concave mirror 3. Convex mirror

Q.21. Explain with the help of activity whether the image is smaller or larger, erect or
inverted in a concave mirror.

Ans: Take a concave mirror or a well polished speed with a concave surface hold it in one
hand and pencil in other hand with the tip in upright. The image formed by concave
MIrror 1s

; ¥
o Real image
s Inverted ' v
For all object positions outside the principal focus. But when the object is placed between -
focus and pole then the image is

o Virtual
» Upright



Q.25.

Ans:

What do you know about mirage?
In hot summer days, reflection of motor cars is seen on the roads and the image of an
acroplane is seen on runway, infact there is no water on the runway. It is due to total
internal reflection and this phenomenon is known as mirage.
Refraction of ligh |
Write down the law of refraction. _
The refraction of light takes place according to the following two laws:
(1) The incident ray, the refracted ray and normal all lie in the same plane.
(ii) When a ray of light passes from one particular medium to another, the ratio of the

sine of the angle of incidence (i) to the sine of angle of refraction (r) is constant. |
This constant ratio is called the “Refractive Index” of the second medium with respect to
the first and it is denoted by the letter ‘n’. It can be mathematically writien as:

sin 1
n=

sinr
[t is called Snell’s law. A ray of light entering the second medium perpendicularly
through the surtace of separation shows no change of direction. k
[

Snell's Law:
1y sin @, = nasinéy |

1o -t

1 } }R

What is Snell’s law?
When a ray of light passes from one particular medium to another, the ratio of the sine of
the angle of incidence (i) to the sine of angle of refraction (r) is constant. This constant
ratio is called the “Refractive Index” of the second medium with respect to the first and it
is denoted by the letter ‘n’. It is called Snell’s law. '

[t can mathematically be written as:
sinf, _ n,

=—=n
sing, n
It is called Snell’s law. A ray of light entering the second medium perpendicularly
through the surface of separation shows no change of direction.
What is refractive index? Write down the methods to calculate the refractive index.
When a ray of light passes from one particular medium to another, the ratio of the sine of’
the angle of incidence (i) to the sine of angle of refraction (r) is constant. This constant
ratio is called the “Refractive Index” of the second medium with respect to the first and it
is denoted by the letter ‘n’. It can mathematically be written as:

sin i

n= —
simnr

’

Second method

The refractive index of a medium can also be caleulated by dividing the speed of ight in
vacuum by the speed of light in that medium. As the speed of light in vacuum is almost
equal to the speed of light in air, therefore, we use the speed of light in air instead of
vacuum, while calculating the refractive index of"a medium.



Speed of light in air
Speed of light in a medium
C

n:__
\%

e . . AP . 8 -l
Q.26. The speed of light in glass is 2 x 10° ms™ and that in air is approximately 3 x 10" ms ",
calculate refractive index of glass.

Refractive index ot medium with respect to air =

Speed of light in air
Speed of light in glass
C
%

Ans:  Refractive index of glass with respect to air =

n:

By putting the values, we have
3x10°
2x10"

= 1.5
So refractive index of glass with respect to air is 1.5.

Q.27. Explain when does the light change its path, when pass thlough two dlfferent medlum
Ans:

1. During reﬂ‘action light bends towards norimal as the light enters from rate to denser

medium.

During refraetion light bends away as light enters from the denser to rare medium.

The angel of incidence is greater than angel of refraction. When light enters from rate

to denser medium.

4. The angle of incidence is smaller than angle of refraction when llght enters from

denser to rare medium

5. If the light ray (incident ray) is along the normal (i.e. 90°) to the interface between the

two -medium, the ray pass through without deviation.

6. No-refraction take place in the same medium.

Total internal reflection

Q. 28 Define total internal reflection. What is meant by critical angle? Explain total
internal reflection and conditions necessary for it.

Ans: “When a ray of light from a denser medium enters a rarer medium in such a way that
angle of incidence is greater than critical angle, then the ray is reflected totally inside and
does not emerge out from the denser medium. This phenomenon is called total internal
reflection”. '

w19




Q.29.

What is meant by critical angle

“"The angle of incidence in the denser medium for Whth corresponding angle of

refraction is ‘)()‘ in the rarer medium is Lalled the critical angle. This angle of incidence is
denoted by €

Write Conditions for total internal reflection

(1) The ray of light should travel from a denser medium to a rare medium.
(i) The angle of incidence should be greater than the critical angle
What should be angle of incidence for total internal reflection?

The angle of incidence for total internal reflection should be greater than the critical angle
Refraction though prism

What is prism ?
Prism

Prism is a transparent body having three rectangular and two
triangular surfaces-as-shown-in-Figure-(a)— .

Angle of Prism

Q.33.

The angle of the triangular surface opposite to its base is known as *“Angle of Prism”.
What'is meant by Dispersion of Light

Ans: The refraction of waves depends on their wavelength. Since the sunllght consists of
ditferent colors, the waves of different wavelc.ngth& thus when it passes through a prism
then the waves of different wavelengths deviate on different paths, due to this white light
disperses in different colors, which is called dispersion,

Solar spectrum

0.34.
Ans:

The band of colors which is seen after dispersion of white light on the screen is called
solar spectrum,

E ECB{Ome®

)

f
E

|

Define critical angle?

Critical angle

Critical angle is the angle of incidences in the denser medium to which the corresponding
angle of refraction in the rarer medium is 90"



-
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Q.36.

Ans:

Q.37.

Ans:

Q.38.

Ans:

& |
A N=90° ! B

What is totally reflecting prisr?f? '
A totally reflecting prism is that which has one of its angle equal to 90° and each of the
remaining two angles equal to 45°. '
What is meant by Angle of Deviation?
“The angle between the original path of incident ray and path of refracted ray through a

_prism is known as ang]e of' deviation. “It is represented by ‘D’.

Define lenses. :
OR

l.ens is piece of transparent medium bounded by two surfaces at least one ot which

“A transparent body having two surfaces of which at least one is curved.

Is curved™.

Cdnvex Lens

Y

Y

A 4

Y

Y

How many types of lenses? Describe briefly.
Lenses are classified into two categories.

Convex or Converging Lens:
The lens which converge the all parallel incident rays after refractlon 1s called convex or
OR

The lens which is thicker at middle and thinner at the edges.

converging lens,

Concave or Diverging Lens:

“The lens which diverge the light at point from all incident parallel rays.

OR

The lenses which are thinner in middle than at the edges.”

v



Type of Curved Lenses

LNO Convex Lens Shape Concave Lens Shape
| : .
| _
| | | Double convex OR bi | Double Concave OR
| | convex Y Bi-concave
| ! | '
: | Dy et
-
L o g
2 | Plano - Convex | Plano Concave _
| Piana- ‘ d
| = — )
| |
| l |
. Concavo - convex , Convexo — concave
! ‘ OR Convex meniscus ' OR Concave meniscus .
l 1 s ' Conueve:
Q.39. What are the sign conventions adopted in case of Lenses?
Ans: The following sign conventions are adopted in case of lenses.
(i) All the distances are measured from the optical centre of the lens.
(if) The distance of the real objects and real images are taken as positive and those of
virtual objects and virtual images are taken as negative..
(iii)The focal length is taken as positive for convex lens and negative for concave lens.
Q.40. Define power and its unit. !

“If the focal length of a lens is ft_hen its reciprocal G) is called the power of the lens.

Dioptre : :
The unit of power “Dioptre” is defined as the power of a lens of focal length of one

- meter. Its symbol is ‘D’. o
Positive Power ' ' ‘

[}

Because the focal length ofa convex lens is positive (+f) therefore the power of a'lens is
also positive.

Negative Power

Q.41.
Ans:

Whereas the focal length of a concave lens is negative therefore the power of a concave

lens is negative. .
Opticians and eye specialist refer to the power of a lens instead of its focal length for
their patients.

Which lens has greater power, the lens of less focal length or of greater focal length?

The power of a lens is given by the formula: p = 1/f

Where ‘f is the focal length in meters. Hence for a lens of large power, the focal length

will be small. . .



Refvaction though Lenses
lmage location by lens Equation

Q.42. To get a greater and clear image at what distance lens should be placed from the
object?
Ans: To get a greater and clear image, the object should be placed within the principal focus

from the lens so that a clear, enlarged and erected image is obtained.

Q.43. How image formation from convex lens can be explained?

Ans.  lmage formation in convex lens can be explained with three rays.

(1) The ray parallel to the principal axis passes through the focal point after refraction by the
lens

(i) The ray passing through the optical centre passes stralght through the lens and passes
undeviated.

(1) The ray passing through the focal point becomes parallel to the principal axis after
refraction by the lens.

Q.44. When object is beyond 2F form convergmg lens, Wthh type of image is formed?

Ans.  When object is beyond 2F form converging lens, the image is between F and 2F, real,
inverted, smaller than the object. |

Q.45. When object is present at 2F which type oflmage is formed in case of convex lens?

Ans. The image is at 2F real inverted and of the same size as the object in case of convex lens.

onfost f\

e
2F

~~

B \ 5
) N
LJ Ima%:

Q.46. When object is present between lens and f then what is nature of image formed by
convex lens? '

Ans.  When object is between lens and F the image is formed behind the object, vu'tual erect and
larger than the object in case ofconvex lens.

-
/AN
Ray Diagrm for Object Located in Front of F
().47. What is meant by lens formula?

Ans.  The relation between the object and image distance form the lens in term of the focal length

, . o |
of the lens is called lens formula and is given by: —=—+— , 0

P q



Q.48. What do you know about periscope?

Ans:  Periscope is a long tube at the two ends of which are adjusted two totally reflecting pnsms.
The rays of llgh[ rom an object are totally reflected through an angle of 90° by each prlsm
Thus light from a viewed object enters the observer’s eye. Periscope is normally used in
tanks and submarines. With the help of periscope, the commander of the submarine
sitting in his cabin can see the objects on the surface of the sea. Similarly a soldier sitting
inside a tank can see the objects outside the tank.

Q.49. How the power is lost in optical fibre through dispersion? Explain.

Ans:  When a light signal travels along fibres by multiple refraction, some of light is absorbed
by the impurities in the glass. Some of it is scattered by the group of atoms formed at the
places such as joints when fibres are joined together. | |
Note: Careful manufacturing can reduce the power loss by scatting and absorption.

Q.50. What do you understand form linear and angular magmﬁcatlon

Ans: Linear Magnification
“Theratio of the size of image to the size of object is called linear magnification.”

Angular Magnification

“The ratio of the angle subtended by the image as seen through device to that subtended
by the object at unaided eye is know as angular magnification”

Q.51. What do you know about totally reflecting prism? Also write its uses.
Ans: A transparent body, whose three sides are rectangular and two sides are right-angled
triangular is called totally reflecting prism.

Totally reflecting prism:
The prism which has one angle 90 is called totally reflecting prism.
Principal of totally reflecting prism

The total reflecting prism works on the «— object is tumed

[N

principal of total internal reflection. The , through 90°
totally reflecting prism reflect a beam of A

light through 90° or 180°. One angle of the 5y

right angle and other two 45" each. When s 7 L

light falls perpendicular to the one side it - l\

enter in the prism without deviation. These
light rays strike with hypotenous of prism.
The hypotenuse at the angle of 45°.

A B'

This angle is greater then the critical angle of glass which is 42°. So the angle of
incidence is greater than critical angel the lights totally reflect through prlsm at an ang,le

of 90°.
Uses of totally reflecting Prism

The totally reflecting prism is used in periscope.

[t is used in binocular.

It is used in textile engineering for designing.

It is used in projectors.



(3.3,

Ans:

Note:

)
\h
1,4

How the light signal is transmitted through optical fibre?

Uhe light signal is transmitted through the optical fibre in the form of 1 and 0. The digit |
represents the presence of light while the digit 0 represents the absence of light.

Usually the light signal is produced by “LASER™ or “LED” which travel through the
optical fibre.

Explain the difference between the angular magmﬁcatlon and resolving power of an
optlmllmnument’ ‘

* Angular Maghification Resolving Power

* Angular magnification simply increases the e The.
apparent size of image of an object when instrument is its at to reveal the minor
seen through an optical devices.  details of an object-under exam.

* [t can be made as, large as, we wish, by e It is minimum angle between the point
using the lenses of suitable focal length. sources then allow the image to resolved as

().55.

Ans.

0.56.

Ans.

resolving power of an optical

the distinct points of light rather than.

What is snmple mlcroscope"
A magnifying glass is a convex lens which is used to produced magmﬁed images of
small objects. Hence it is called simple microscope.

Lebeled Microscops Diagram
What is meant by resolving power of instrument?
The resolving power of an instrument is fits ability to distinguish between two closely
placed objects or point sources
What is magnifying glass?
Magnifying glass is a lens that forms a virtual image that is larger than object and appears
behind the lens.




Q.57. What is compound microscope? Also write its three features. ‘
Ans. Compound microscope has two converging sets of lenses, the objective and the eyepiece
and is used to investigate structure of small objects.
Features:
(1) [t gives greater magnification than a single lens.
(i)  The objective lens has a short focal length, f, < lcm.
(i) The eyepiece has a focal length, f. of a few cm.
Q.58. Which formula is used to determine magmﬁcatlon of compound raicroscope? -
Ans.  The magnification of compound microscope is given by.

1W. =£‘(l+i]
h\ S

Q.59. Write uses of compound microscope.

Ans: A compound microscope is used to study bacteria and other micro-objects. It is also used
for research in several fields of sciences like Microbiology, Botany, Geology and
Genetics. :

Q.60. Why would it be advantageous to us 'when blue light is used with a compound
microscope? -

Ans: The blue light of short wavelength produces less diffraction are increases its resolving
power. Hence, it allows more details to be seen - |

Q.61. What is least distance of distinct vision. How it is affected with incr -ease of age”

Ans: The minimum distance of an object from the eye at which it produces a sharp image on
eye is called least distance-of distinct or near pomt
Its volume is normally 25 cm with the increase in age its value usually increases

Q.62. The object of telescope is of 20 and eye piece of 50cm focal length. What is the
magnifying power and length of telescope?

Ans:

Given Data:
Focal length of objective = f, = 20cm
Focal length of eye piece =fc=5.0cm
Required:
Magmfymg power = M =?
Length of telescope =L = ?
Solution:
As, we know that

Jo
e |
By substituting the values

-

50

M=4
Now, length of the telescope is given the
L=/f+/.
L=20+5
I.=70 cm

M=



Q.63.
Ans:

Q.67.

Ans:

Q.68.

Ans:

0.69.

Ans:

Q.70.

Ans:

Why objective of short focal length is preferred in microscope?
The magnitication of microscope can be expressed as

M = ALI +C_)’-J
Lk X .

[t is chair from the above equation that

M x L

L

Le smaller to focal Iength of objective greater will be its magnifying power and vice
versa. Therefore, to increase the magnification power the value of focal Ineght of
objectlve must be smaller,

The Human eye

Defects of Vision

Define telescope. What do you know about refrncting telescope? -

Telesuope Is an optical instrument which is used to observe distant objects using lenses or
mirrors, A telescope that uses two converging lenses is called refractmg telescopc

How terrestrial telescope is different form a telescope?

Terrestrial telescope has an extra lens between objective and eye piece.

What is magnification of refracting telescope?

Magnification of refracting telescope can be determined by using formula;

M:L
/.

What should be the length of telescope of f, = 20cm and f. = 4cm"
Given Data:

f, = 20cm

fe =4cm

Required:

Length of Telescope =L =?
Solution:

As we know that

L=f+F,

L=20+4

L =24cm

Which human organ works like camera?
Human eye works like camera.

What is pupil?

[ris has an opening at its centre is called pupil.
What is meant by defect of vision? What are its types?

The inability of the eye to see the image ofobjects clearly is called defect of vision.
The defect of vision are. . . \
(i) Nearsightedness (Myopia)

(1) Farsightedness(Hypermetropia)

4,“

\
\
\.



Q.71. What Ils reason of short sightedness? How it is corrected?
Ans:  Shortsightedness is due to eyeball being too long. Light rays form a distant object ar

t'qcused in front of the retina and a blurred image is produced. It is corrected by using,
diverging lens.

Q.72. What is meant by hypermetropia? How is it corrected?

Ans: The disability of the eye to form distinct images of nearby objects on its retina is known
as tarsxghtedness or hypermetropia. This defect can be corrected with the aid of a suitable
converging lens, '

Q.73. What are the near and far points ofthe normal eye?

Ans: Near Point: A normal eye can see near objects clearly at dlstance of about 25cm from
the eye. This is near point of normal eye.

N
POI

Far Point: A normal eye can see far off objects clear]y. So we can say that far point of a normal |
eye will be at infinite distance. '

=)

Q.74. Which lens is used for the long SIghtedness"

Ans: Long sightedness is corrected by wearing spectacles having convex lens of such focal
length which forms a virtual image-of the object placed at normal 25 cm, at the near point
O of the eye. Hence a clear image of the object is formed on the retina.

(a) near poinf of hypemetropic eye

(¢) comrection of hypametropls aya



Q-?S. What is different between compound microscopé and astronomical telescope?

Compound microscope

Astronomical telescope

* Objective lens has smaller focal length, o Objective lens has larger focal length
__than the eyepiece than the eyepiece
* Distance between the objective lens and ¢ Distance between the objective lens and
the eyepiece is greater than fy+f, the eyepiece is equal to fy+f.
* Itis used to see very small objects o It is used to see .distant astronomnical
' objects -




B ONG QUESIONS

Q.1  What is reflection? Also explam the laws and types of reflectlon
Ans: Reflection of light:
“When light traveling in a certain medium falls on he surface of another medium, a part of

it turns back in the same medium. This is called reflection of light. OR
The bouncmg back of light in first medium after striking with any reflecting surface.
OR

The property of light wave being thrown back from reflecting surface such as mirror.
Explanation: |

Consider a light ray along the path ‘AQ’ falls on

a plane mirror M. This light ray known as

incident ray. When this incident ray ‘AO’ strike  incident ray Nor:nal N reflected ray
to mirror M at point ‘O’. This incident ray will B
be reflected back in first medium along with the
path ‘OB”. The ray ‘OB’ is known as reflected
ray. Now take a ‘N’ normal at a point ‘O’. The
angle between ‘AQO’ incident ray and normal

|
|
I
I
|
|
|
I

. P '
‘N’ 'N'ZAON =i is known as angle of ane mirtor M
incidence is represented by Z4ON . The angle Point of incidence
between reflected ray ‘OB’ and normal ‘N’ is Fig. 12.2 Reflection of light

known as angle of reflection . In diagram it is
represented by ZNOB=r.

Law of Reflection
When 4 ray of light strikes a flate reflecting surface at a point the angle of incidence is

equal to the angel of reflection and the incident ray, reflected ray and normal lie at single
point. So the laws of reflection can be written as:
(i) Incident ray, normal and reflected ray at the point oflnCIdence lie in the same plane.
“(ii) Always the angle of incidence is equal to the angle of reflection i.e. Zi= /.

“Types of Reflection:
The direction of reflected ray depends upon the smoothness of the surface on which
incident ray strike. So, there are two type of reflection.
(i) Regular Reflection
(ii) Irregular Reflection



() Regular Reflection:
The reflection by smooth surface in which all the reflected rays the parallel to each other
18 called regular reflection.
For example a smooth surface reflects the rays of light in one
direction only For regular ret flection of light, the angle of
incidence is equal to the angle of reﬂcctlon e. Zi=Zr.

Incident Reflected
rays rays

wwwu S T2 T A _J
Conditions for Regular Reflection: Smooth surface
e The reflecting surface should be plane surface. Fig. 12.3 Regular reflection

e The reflecting surface should be flate.
¢ The reflected rays of light should be parallel to each other and have equal- space
between them. : ;
(ii) Irregular Reflection: | Incident rays Reflected rays

“The reflection by the rough surface in which all the
-reflected rays not parallel to each other is called
irregular reflection.

Rough surface

For example, a rough surface reflects the light rays in
many directions as shown fig. Fig. 12.4: Irregular reflection

Conditions for Irregular Reflection:
o The reflecting surface should be rough.

o The reflecting rays of light are not parallel to each other.
Q.2: What are spherical mirrors? Describe types for spherical mirrors.

An: Spherical Mirrors:
“The kind we use generally made by a silvering a plece of glass which is part of shell of
hollow sphere. “OR.
“A mirror which is a part of a hollow sphere of glass or plastlc is called spherical
mirrors.” In spherical mirrors one surface from of its two surfaces is coated with thin
silver layer which is covered by a read lead oxide paint. Therefore, one side of spherical
mirror is opaque and other side highly polished, that is know as reflecting surface.
Spherical mirrors are classified in two categorles on the basis of reflecting surface.
1. Concave or Converging mirror.
2. Convex or Diverging mirror.
Concave or Converging Mirror:
The mirror whose reflecting surface is on the m51de of the curved shape.
Characteristics of Concave Mirror:
In concave mirror _ |
e Size of image depend upon the position of object.
e Virtual or real image can be formed.
Convex or Diverging Mirror
The mirror whose reflecting surface is one the outside of the curved shape.
Characteristics of Convex Mirror
In convex mirror.
+ Size of image is always smaller then the size of object.

o Virtual and erect image can be formed.



Q.3 Define the following terms associated with spherical mirrors? Pole, centre of
curvature, radius of curvature, principal axis, principal focus, focal length, real
focus, virtual focus,

Ans:  Pole OR Vertex: , _
The midpoint of the curved surface of a spherical mirror is knows as pole or vertex.
Center of Curvature (C):

The center of sphere from which concave or convex mirror is formed, that is known as
center of curvature, '

OR

Spherical mirror'is a part of sphere. The center of that sphere is known as center of
curvature,

Radius of Curvature (R):
The radius of sphere of which spherical mirror is a part.
R =2f
Principal axis: "
The line joining center of curvature and pole of spherical mirror.
OR
The prmcnpal axis of curved mirror is line at right angles to the curved surface which
meets the mirror at its center or pole.

Principal Focus (F):

" The light rays which are parallel to the principal axis, after reflection the light rays pass
through a single point on principal axis, that point is known as “principal focus ™ of
spherical mirrors. '

| OR. : f
The incident rays are parallel to the principal axis, after reflection the rays pass through a

point on principal axis which lies just midway betwcen the pole and the center of
~ curvature is called principal focus.



Real Focus:
In concave or converging mirror, the reflected rays actually pass t through the focus point

theretore it is called real focus.

Virtual focus:
In convex or diverging mirror, the rays parallel to-principal axis, after reflection appear to

come from point 'F’ situated behind the mirror,

“The principal tocus of convex mirror is known as virtual focus because reflected rays do

not actually pass through it but appcar to do so.’

Focal Length:
The distance between pole and principal focus of spherical mirrors is called focal length.

Q4

Ans:

Concuve miror

ve mhror

Pringipcd Fecus or Focus

Define refraction of light. Describe the passage of light through parallel - sided

transparent material.
- OR

How the refraction of light can be verified using glass slab and pins.

Refraction:

“When light enter from one transparent medium to another medium then it changes its

path. This is known as refraction of light..
OR

“The deviation in path of light when it enter from one medium to another medium is

known as refraction.”

Glass-slab experiment

Take a rectangular glass block (slab), a ray which
is defined by the line connecting pins. The ray 1O
hit the glass-slab at point ‘O’. This ray is known
as incident ray. The normal ‘N’ is also at point
’O’. The angle Z/ON between the incident ray
and normal is known as angle of incident. The ray
OR inside the glass-slab. This ray is known as
refracted ray. The angle between the refracted ray
and normal is known as angle of refraction. When
ray ‘OR’ leaves the glass-slab, it moves away
from the normal along with path ME. This "ME’

ray i1s known as emergent ray. So, the refraction of

light is process in which light rays change its
direction as it enter in other transparent medium
which has different optical density.

Fig. 12.9: Refraction of light by a glass block

-«



o~
n

Ans:

Dependence of Refraction

This retraction depends on

|. The nature of two materials and speed of light in each material
2. The angle at which the ray strikes the surface.

what is meant by total internal reflection? Also describe critical angle Derive
relation of critical angle and refractive index. |
The wave changes direction when passing from one medium to other due to change in the
speed. This phenomenon is called as refraction. The change in direction of the wave can
be quantified using the refractive indexes of the two materials. When a ray passes from
denser medium (medium with higher refractive index) to rarer medium it bends or
refracts away from the imaginary line, called normal, perpendicular to the surface. As the
angle of incidence in denser medium becomes greater with respect to norma] the
refracted ray bends further away from it. ; '
At one particular angle, called critical angle, the refracted light does not enter rarer
medium but instead travels along the surface between the two media.

Critical Angle

“The angle of incident that causes the refracted ray in rare medium to bend through 90°
called crmcal angle.” :

. | OR :
“The angle of incidence, whose corresponding angle of refraction is 90° is known as
critical angle. The critical angle is denoted by c. “When the angle of incidence is greater
then critical angle ‘c. then light does not refract in second medium but reflects back in
first (denser) medlum -

Total Internal Reflectlon

When angle of incidence is greater than critical angle then no refraction occurs in second
medium but light reflected back in first (denser) medlum This reflection is known as
total internal reﬂectlon

Conditions for total internal reflection

o The light should enter from denser medium to rare medlum.
o The angle of incidence should be greater than critical angle.

air -air : air
b// I i
]
- r—l o

— e v e e

glass : : glass : : glass i :
I | ]
] | 1
1 | [ &
if the,angle of incidence  1f the angle of incidence if the angle of incidence
is less than the cntical Is equal lo lha cntical is greater than the
angle, the light refracts angle. the light refracts critical angle. lofal

away from the normal a1 90 to the nomal internal reflection occurs



Relation for critical angle and refractive index

Q.6

Ans:

o . . | | sin{
Consider light enter from glass to air. The Snell’s law —=——
n sinr

Which can also written as
_sinr_sin90 i=c
sind sine F =90
1
- SinC
What is Prism? How refraction occurs through prlsm" l
Prism: “Prism is transparent body with at least two pclished plane faces inclined toward

’ ( sin‘90" = 1)

n=

each other from which light is refracted.” OR
*Optical transparem body havmg three rectangular sides and two triangular sides is known as

Types of Prism:

(i)

(ii)

There are two types of prism in general
(i) Simple Prism | (ii). Totally Reflecting Prism.
Simple Prism
The prism whose triangular sides are equal in length and angles at vertices of triangular
faces are also equal.
Totally Reflecting Prism
A totally reflecting prism is that Wthh has one angle of 900 an each of the remammg two
angles equal to 45° at its triangular faces.

Refraction through Prism

In triangular prism light ray ‘PQ’ hit the side. AB of prism at point ‘E. The angle ZQEN

is angle of incidence ‘I’. The light ray should move along with path E,G to H. But when
light enter in prism it bends toward normal and moves along path ‘EF’.

PE - Iacident ray L£i - Anglq of ineidence  *
EP ~ Refrurted my £r - Anglo of refrantion
8 - Emergort sy L2 - Arigiu of eraergeoey

LA - Angle of the prism £D - Angle of deviation

A

Ac\cording to law of refractionn = . The emergent ray i1s ‘FS’. We can observe that

Sinr
incident ray ‘PE’ is not parallel to emergent ray ‘FS’. This means that, when light pass
through a prism, it is deviated from its original path. The original path is "PEH" and
deviated path.GFS. The angel ‘D’ is the angle of deviation.



Angle of Deviation:
“The angle between the original path of incident ray and path of refracted ray through a
prisim is known as angle of deviation. "It is represented by ‘D’.

Q.7 Detine lenses. How many types of lenses? Describe briefly explain the following

terms:
(1 Pri;lcipal Axis (2) Optical Center (3) Principal Focus
(4) Focal Length (5) Power of Lens.

Ans:  Leas: |

"\ transparent body having two surfaces of which at least one is Curve;d.
OR

Lens is piece of transparent medium bounded by two surfaces at least one of which is
curved”, B

Types of lenses:
Lenses are classified into two categories.
1. Convex or Converging Lens:

The lens which converge all parallel incident rays after refraction is called convex or
converging lens.

, OR
The lens which is thicker at middle and thinner at the edges.

Do)

P‘I-no-mex Double-Canvex Ccmvo-c-unm
v Lens

Type of Convex Lenses

Concave or Diverging Lens:

“The lens which diverge the light at point from all incident parallel rays. “*OR” The lenses
which are thinner in middle than at the edges.”

11)

Planc-Concave DoubAe-Concave Comvexo-Concare .
Lens Lens Lens

Type of Concave Lenses



(2)

- (3)

Principal Axis:
"The each surface of the spherical lens are section of sphere, the line passing through the
center of curvatures of two spheres is called the principal axis of lens.”

“OR”

The line joining the two center of curvatures of the spheres is called principal axis, but
this line also passes through the optical center and foci of lens.”

Optical Center

“A point on principal axis at the center of lens is called optical center.” OR. “"Optical
center is a point inside the body of lens through which light rays pass, undeviated.”

Principal Focus

The light rays traveling parallel to the principal axis, passes through the lens. After
refraction light converge at a point or appears to be diverge from the appoint. That co
converging or diverging point is known as principle focus.”

OR

The principal focus of curved lens is the point ‘F’, ‘Where incoming rays which are
parallel to principal axis come to a focus. .
(a) For convex lens, principal focus is a point of convergence of refracted rays. It is a real
point, - | |
Convex Lens

-------------------------------

e Principle Axis

(b) For concave lens, principal focus is a point of divergence of refracted rays. It is
imaginary point.
: Rafra:ﬂmbyabiverginél.ms

Incident Ray\

l, ~
- N
- .

Facal Point"-

Incident ruys traveling parallel to the prindpal axis wrill
refract through the lens and diverge, never intersecting,



(4)

Q8

Ans:

Focal Length:

The distance between principal focus and optical center is called forcal length its is
denoted by ‘f*,

Power of Lens: . .
The power or strength of lens is the reciprocal of the focal length.
‘ OR ,
Power of lens is its ability to deviate light ray from its original path.
p=L
I

Where *f* is the focal length in meter. SI unit of power of lens is “dioptre” and it is
denoted by D. the dioptre ‘D’ is reciprocal of meter (m")

* Power of convex lens is positiv'e, because its focal length is positive.

* Power of concave lens is negative because its focal length. is negative,

How is image formed by lens? Explain with ray diagram? Also explain ray diagram.
The image is formed through lenses by means of refraction.

Ray Diagram: o

A graphical method of locating the image formed by spherical lens is called ray diagram.

“We will investigate the method for drawing ray diagrams for objects placed at various

locations in front of a double convex lens. To draw these ray diagrams, we will have to
recall the three rules of refraction for a double convex lens:

- (i) ~Any incident ray traveling parallel to the principal axis of a converging lens

will refract through the lens and travel through the focal point on the opposite side of
the lens. ' .

(ii) Any incident ray traveling through the focal point on the way to the lens will
refract through the lens and travel parallel to the principal axis.

(iii) An incident ray that passes through the center of the lens will in effect continue
in the same direction that it had when it entered the lens,




Image Formation through Concave Lens:
The ray diagram for concave lens is shown in fig

The Image is , Virtual, Erect, small in size and formed at Same 51de of lens .
Image Formation through Convex Lens
The following dlagram illustrating the path of light from an object through a lens to an
. eye placed at various locations is as shown. 4
1. Object Beyond 2F: '
When object is placed at some distance from 2F then image is formed between the focus
and center of curvature (2F). '

Object A

e \*&l

2F - F 2F

‘ \ Image—p

V h |
The Image is formed Between F and 2F Opposite side of Lens, Real, Inverted and Small
in size

2, Object at 2F: '
When object placed at ceriter of curvature, image is formed at center of curvature at the
opposite side. -

Object

J .
3 k Image

Y e ot
The Image, Real, Inverted at 2F | Same in size and At the opp051te side of the Lens
3. Object between F and 2F:
When object is placed between the focus and center of curvature then the image is
formed on opposite side beyond the center of curvature.

Object m
F R F\_2F
\ J ; Image
R \’
Ray Diagram for Qlyect Located
Botveeen I and 2T

The linage, Real, Inverted, Large in sizc, Opposite side of lens and Beyond 2F



4. "Object at F:

When object is placed at tocus the utmctcd rays are parallel to each other and meet at

mtmm

w

Object| ™ o

- \‘.\ '
_ v "
Ray Diagzam foz Object Located at F
(an imaga is ot fommed)

No image form because refracted rays are parallel and they never meet.

il

Object between F and O

When >bject is placed between the lens and pr1n01pal focus, then the refracted rays does
not meet at opposite side but image is formed at the same side where the object is placed.

Ray Diagram foz Gtyect Located m Front af F

‘The Image is Virtual, Erect, Large, Same side of lens and Beyond the object. We can also
draw the ray diagram for object placed different position from a convex lens. Position
and nature of image for convex lens given in following table.

Beyond the 2F

_ Positiondf Object -

Posmon of Image
Betwecn F and 2F

Nature of Image

Rea, inverted, small

CAL2F At 2F Real, inverted, equal
" Between F and 2F Beyond 2F Real, inverted, enlarged
‘ff{TF__ - At infinity No image is-formed

hmch

Behind the object

Virtual, erect, enlarged

{’mhmty -

At I

Real, inverted, small ‘




Q.9 How image location can be found using lens equation?

Ans: - Consider, an object OP is placed in the front of convex lens. A ‘PR’ ray is parallel to the
principal axis. According to ray diagram rules, it will pass through the focus point after
refraction. An other ray *PC" will pass through the optical center of lens. The ray PC pass
through directly without deviation and intersect the ray RP’ at point P’ a real image O° P’
is formed at distance ‘q’ where the distance of object from lens denoted by ‘p’. To find
the nature and the distance of image from lens, we use lens equation. Def; ‘The
relationship between the object and image distance from the lens in the term of focal
length of the lens is called lens equation. “Lens equation can be written as:

Fig.12.20
A
- e ma
fp g

This curved lens equation is applicable for convex and concave lens but following sign of
convections be followed
Sigh of Convections for Lenses
Focal Length (1):
e " is positive for converging lens (convex lens).
o “f"is negative for diverging lens (concave lens).
Object distance (p) ,
¢ ‘p’distance is taken as positive, if the object is at left of lens. It is called real object.
o ‘p’is taken as negative distance if the object is on the right sides of lens. It is called
virtual object. '
Image Distance (q)
o The image distance *q’ is taken as positive for a real image made on the right side of
lens by the real object. '
o The image distance ‘q" is taken as negative for a virtual image made on the left side
of the lens by real object.
Q.10 Write a note on the following application of lenses.

(1) Camera (2) Projector (3) Photographed enlarger.
Ans: (1) Camera
Definition: A camcra 1s an optical device for obtaining stll photographs. or for cvposing
cincmatic s,



Construction and working:

Lt is light-proot Box. The whole interior surface is normally matt black. A converging lens
s adjusted in the front of camara. A shutter of variable speed and diaphragm of variable
aperture, regulate the amount of light admitted though the lens. A sensitive film or plat.e
fixed behind thelens at the focus point of lens. The image formed by simple camera 1s
real, inverted (vertically and laterally diminished or magnified.)

object to be
photographed

(§9)

(2) Slide Projector:

- slide projector is an upto-mechanical device to view photographic slides. A projector
uas four main elements:
CONSTRUCTION:
Slide projector consists on concave mirror, light source condenser (two palno convex)
lenses, slide and projection lens. A light source (quartz iodine lamp) is placed at the
center of curvature). Concave mirror reflect the light in the form of parallel rays. A
condenser consisting of two plano-convex lens collect the parallel light rays.
WORKING: ;
The parallel light rays Wthh passes from condenser falls on the slide and 111um1nated it.
A projectior lens is adjiicted next to slide in such a way that the slide should in between
the F and 2f of projection of lens. The projection lens refract the rays and real inverted
(vertically and lateral) image is formed on screen. The slide placed upside down and
flipped 1800. So that the image will be projected right way.
Concave mirrer Slide

p e |

Condenser lenses Projection lens

Flr.12.22: Diagram of slide projector



Photograph Enlarger:

An enlarger is a specialized lrdnsparcncy projector used to produce photographic prints

from tilm or glass negatwes using the gelatin silver ptocess or from transparencies.

Constructlon and Working:

A photograph cnlarger is basically same as that slide projector.- A light bulbs produce
light and fall on condenser. Condenser consisting of two plano-convex lenses which
collect the light rays. The light rays becomes parallel when pass through condenser and
fall on film .A projection lens is placed next to film in such a way that the film should in
between the F and 2F. The projection convex lens produces are magnified and mverted _
image of from on the photographic paper.

Balb

Condenser lenses

Fig.12.23: Dragram of phbtngraph enlarger

Q.11 What is optical ﬁber" Describe how total internal reflection is used in llght
propagating through optical fiber. '

What are the optical fibers? On which principal they work? Describe their few uses. (14.6)

Ans? Optical Fiber:.

' An optical fiber is made of a hlghly transparent fine strand of glass or plastic coated or
cladded with another type of glass whose refractive index is less than the inner tube is
called optlcal fiber

Principal
In recent years an important and interesting application of prmupdl of total internal
reflection is used in optlcal ﬁbers

" Construction -
A thin hair like rod of glass having central portion of llght 1efrac11ve md«‘\ ul]ul core,
which is surrounded by a glass layer having low refractive index ealled olvbding ™ The
central part of fiber is made of plastic or.glass with high ‘it e ey The ore s
surrounded by an other layer of glass or plastic or Tow refiact o index
From figure, an optical fiber is made of a highly transparent fin ~trand ol elass o plastic:
coated or cladded with another type of glass whose refractivie “ndes v Tess i the inner
tube. Generally the refractive index of inner tube is 1.52 and i of outer coonng TN

Fig.12.28: Passage of Mght through optical fibre



Fransmission of Light/Data

[ light rays enter at one end of an optical fiber at an angle of incidence greater than the
critical angle then these rays undergo total internal reflection repeatedly at the walls and‘
come out at the other end without any loss of intensity core and covers the distance of
30km. That s why the repeaters used at 30Km distance in optical fiber network, The
simplest optical fiber, operates 14000 telephones calls and 14 TV channels at a time
Thus, light travels along the fiber no matter how it may be curved and comes out with the
same intensity '

Q.12 What is light pipe? How it is used in daily life? What is Endoscope and Endoscopy?
Describe the type of endoscope?
Ans:  Light Pipe:

The light pipe is bundle of thousands optical fibers bounded together through a flexible
pipe jacket. The light pipes are used by doctors are engineers to illuminate those
inaccessible places which otherwise are not possible to examine. Light plpes also used to
transmit data (nnaoe calls, movies) From one plane to another.

Transmitted -~
imege
Flg 12.29: Alensand light pipe can be usedtogcthermprodml
magnified ransmitted Image of an object s

Endoscope

Endoscope is a medical instrument used for viewing and photographing internal structure
of human body. Due to small size the endoscope is inserted through the mouth and
tlluminates the internal parts viewed by another bundle of optical fiber. A video camera is
fitted outside of this bundle and it makes the interior parts visible to doctors which helps
them to diagnose easily.
E.ndoscopy
A medical procedure in which any type of endoscope is used called endoscopy.
Types of Endoscope :
The endoscope is divided into difterent type on thc bases of use in'medical filed.
1) Gastroscope 2) Cytoscope 3) Bronchosope

1) (sastroscope:
(Gastroscope 1s an instrument used to.diagnose the stomach.

2) Cytoscope:
(‘'ytoscope 1s an instrument used to diagnose the bladder.

3) Bronchoscope:
Bronchoscope is an instrument used 10 diagnose sore throat.



Q.13 What is simple microscope? Draw the diagram of simple microscope. Write the

. formula of its magnifying power.
Ans:  Simple Microscope (Magnifier)

[t is a simple convex (bi — convex) lens Wthh is used to produce magnified (large) image
of small object.

Principal

When ObJCLt 1 placed within focal length of convex lens then the magmfed virtual and erect
image is formed at least distance “d’. It is observed clearly in the maximum possible size.

Magnifying Power

The angular magnification (or magnifying power) M is the angular size ¢ of the final
image produced by the magnified glass divided by angular size @ of the object seen
without magnifying glass.

Expatiation:

Let @ 1s the angle subtended at the eye by the object, when its placed before the eye at

least distance. The ‘@ is angle subtended by the final image at eye when object is placed
close to eye at distance less than ‘f.

w e

- . wwmcuuu;ue&uue.'uvul

Angular size of final imge produced by magnfying glass

M= ; —
Angular size of object seen without magnifying glass
M = E“The ratio of angles subtended by image as scen thiough the ort 0 vice ™
using lens) to that subtended by object at unaided eye (.vithout using fos) is i
magnifying power.” :
So, enlarge virtual image is formed which is upright with vespect to o 00 Tagnifvin -

power can be calculated by formula.

M~(d}+l
J

’Where ‘d’ is the near distance of object form ¢ye which 25¢m.



Q.14

Ans:

Resolving power of optical device

“The ability of an optical device to reveal (show) the minor detail of an object under the
examination is called resolving power.

OR

“The ability of an optical device to reveal (show) the mirror detail of an object under the

examinations is called resolving power.
OR

“The resolving power of an mstrument is its ability to dlstmgmsh between two closely
placed ob)ects or point sources.’

Write a note compound mlcroscope. Draw the ray diagram. Also explain its
magnifying power.

Compuound Micrescope: o

An optical device which consists on two converging lens, (objective and eyepiece) is
used to get the minor detail of the structure of small objects. :
Construction

[t consists of two convex lenses placed parallel and co-axial with each other. One lens is
called is called objective “‘because it is set towards the object to be viewed. The focal
length of objective is very small. Second lens is called eyepiece because it is set towards
the observer eye. The focal length of eyepiece is large. Thls microscope glve greater

magmﬁcatlon that a single lens. _ _
(4" ‘ "

Coarse
Eypiece
vp ; . ) focusing
. knob
aOdY tUbe Fine
objective , fok::giﬂs
turret .
Arm
o
"t'e"'. _ Slide with
Ots)’:;;: i Specimen
Condenser
famp -
base

Fig.12'.32. Compound microscope
Magnifying power of compound microscope

The object “op’ is just placed beyond the principal focus’f” of the objective. This produce
a real inverted and magmf’ed image I, beyond the double focus of objective lens. The
position of eyepiece is adjusted that imagce [, lies with in the focus *f* of the eye-piece,

The eye piece acts as magnifying glass and forms virtual erect and magnified ﬁnagc I

formed outside the focal point of objective.



Q.15

Ans:
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The magnifying of compound microscope is given by:

|
1
I
1
"
1
a
|
[

L. d
| —f—0(1+?)
When ‘L’ is the length of compound microscope, which is equal to the distance between
objective and eyepiece, d is near distance of object from eye, f, and f. are the focal length
of objective and eye-piece respectively. '

Used of compound mlcroscope

A compound microscope is used to study bacteria and othel micro objectives. It is also
used in different fields of science like microbiology, botany, geology and genetics.

What is refracting telescope? Draw its ray diagram and mention its magnifying
power.

Telescope:
“Telescope is an optical dewce which is used to see the distant object clearly and
distinctly. |

. " OR

“Telescope is an optical deyice, which enables the observer to see the fine details of a far
off object.” '

Construction: A refracting telescope cons:sts of two convex lenses

(i) Objective

(ii) Eyepiece

Objective: It is convex lens which is near the observer s eye and has short focal length
(f, )and larger aperture.

Eyepiece: It is a convex lens which is near the observer’s eye and has short focal
length(f.,and small aperture.



The ravs o

image of
" objective
b fona

Flg 12.34: An astronomical rafracting telestope creates a
virtual image that ks Invertod compated 1o (e e,

Working of refracting telescope

f light coming from object are considered to parallel are converged by
objective lens to form a real diminished and inverted im'age ‘I” is formed at the focus f,
of objective. This image acts as object for the eyepiece. The eyepiece magnifies [” thus
the final image *I’> see through the eyepiece, is virtual enlarge and inverted. This image

makes an angle ‘0’ at the eyepiece.
Magnification of telescope

Magnifying power of the telescope is defined as the ratio of the angle made by the image
at eve as seen through the telescope to the angle made by the objective at the naked eye
when the object and the image are at infinity.

But magnifying power of refracting telescope an be determined through ray diagram and

given by:

\\gb

F1g.12.35: Rsy dlagram of refracuing telescope

).16: Draw ray diagrams to show the formation of i |m‘1ges in the normal human eye. Also

Ans:

explain the accommodation of eye.
human eye: in many respects the human eye is similar to camera. It has white wall called
sclerotic in the front of eye there is a lens.

Parts of human eye
Retina: the light passing through the lens cross the vitreous humour to form an image an
specific wall which is called retinal. Retina records the picture and work as film in

camerad.



Lens: There is converging lens in the front of eye; naturally, this lens has ability to
change the focal length,

Iris: The iris is the coloured part of eye which autonmllullly adjust the size of pupil and
controls the amount of light reaching the retinal.

Pupil: pupil is circular in the center d(,LOldll]zj to intensity of light fallmg on it. When
white light passes, the iris contracts the size of pupil while in dim light pupil is enlarged.

Cornea: the light enters the eye through transparent membrane called corea.

Formation of image: the camera focuses the image of an object at given distance form it
by moving the lens towards or away from the film. The eye has another mechanism to
focus the image on retina of object. The ‘ciliary muscles control the size of lens. In this
way the focal length of lens can be increased or decreased.

o b Amngy

Far object: if the object is far away from eye, to deviation of-light through lens must be
lens. In this situation. The ciliary muscles relax. The curvature of lens is decreased. The
focal length decreased. '

The divergent rays from mean object are thus bent more and come to focus on retinal.

Disia=t pbjact

(})

" [mage og retiea
Nearer object: if an ObJGC[ is close to eye, The c1l|ary muscles contracts. The curvature of lens
increased. The focal length decreased.

The divergent rays from near object are thus bent more and come to focus on retina.

-«r—r—
— R _
~ ™) ‘

Tuudlmu S gt
. Fig.12.37: Humansyeaccommodauon o retine




Accommodation:

The variation of the tocul luwth of eye lens is called accommodation. “OR

“The sharpness of image formed in retina for objects at different distances from the eye IS
controlled by an alternation in the focal length of eye lens. This is called
accommodation.” |
Accommodation is larger of healthy eye in young people while it goes on decreasing with
increasing the age.

for nea by objscts fox distant objects

Q. 17: What is meant by the near sightedness and far sightedness? How these defects can
be corrected? Define the defect of vision. :

Ans. Defect of Vision: The inability of the eye to see the image of objects clearly is called
defect of vision. :

The defects of vision arise when the eye lens i1s unable to accommodate effectively.
Therefore, the image formed at retina is blurred. There are two main defects of human eye.
1. Nearsightedness (myopia)

2. Far sightedness (hypermetropia)

1. Nearsightedness: : .
A person suffering from neamghtednesq or shortmghtedness cannot see distant object
clearly. This defect is due to that either the lens of eye ball is thick with short focal length
or the eye-ball is too long so that effectively parallel rays from a point for such an eye on
a very distant object are focused in front of the retina instead to focus on retina. That is
why blurred image is formed.

Correction of nearsightedness

The nearsightedness can be corrected with suitable concave lens. The hght rays coming
from distant object are diverged by diverging lens so that they appear to be coming from
eyes own far point. Therefore the rays focused on retina and sharp image is formed.

@
|
@

(c) Corraction of myopia



()

Farsightedness (hypermetropia)

The disability of the eye to torm distinct image of nearby objects on its retina known as

tarsightedness.

This defect can be caused by the eye-ball which is shorter than the normal size of eye-
ball or due thinner eye-lens which has less converging ¢ ability. This means that the image
is not focused on retina but behind the retina. A man suffering from farsightedness or
long-sightedness is unable to read the book which is placed at normal near point 25¢cm

from such eye. Because the near poﬂj‘t of such eye is greater than 25 cm.

Correction of far- snohtedness

The farsightedness can be corrected with su1table convex lens focused the image on
retina. In this way the refracted rays appears to come from near point. Than a sharp

virtual image is formed on retina.

) (c) corraction of hypametropia aya

re

Myopia Aspgcts ‘

Hypermetropia”

*See near object clearly Condition
»Can't focus far object

-Sees distant object clearly
-Can't focus near object

Correction

+Eye lens too thick Causes |+Eye.lens too thin
-Eyeball 100 long -Eyeball too short
Image form in front retina Focus |Image form behind retjm




NUMERICAL PROBLEMS

2.1 Anobject 10.0 em in front of a convex mirror forms an image 5.0 cm behind the mirror.
What is the tocal length of the mirror?

Solution:
Given tho
Distance ofobject  p=10cm
Distaiice of image  q =-5 cm (For convex mirror)
To Find:
Focal length f=2

Calculations: Using the formula

L1
e e
tp q
By putting the values
[
F " 10cm —ﬁ
1-2
~ J0cm
. =l
F_ [0cm

f=-10¢m An_s. .

12.2 An object 30.0 cm tall iis located 10.5 ¢cm from a concave mirror with focal léngth-

16.0cm. (a) Where is the image located) (b) How high is it?
Solution: Given that, :

Object height h, =30 cm

Distance of object  p =10.5cm

Focal length f =16cm
(KT RTTS
(a) Distance of image g="?
(b) Image height hj="1
Calculatinns: (a) Using the formula

.

Or —=—+—
qg P



By putting the values

b ]
g l6éem 105em

Or lz I 10
g 16em  105cm
_105-160
(16)(105)em
B =55 .
 (16)(105) cm

q=30.54 cm Ans.
(b) we know that '
image hegith  q

object height  p
or ' /L . )
- h —p
by putting the values L
h 30.54cm '

30em 10.5em

30.
L LI

10.5¢m
h;=87.26cm Ans.

12.3  An object and its image in a concave mirror are of the same height, vet inverted, when
the object is 20.0 cm form the mirror. What is the focal length of the mirror?-

Solution: given that,
Distance of object p = 20 ¢m
Distance of image ¢ =20 cm
To find: focal length f=?
Calculations: using the formula
LI
for g
By putting the values
I l l

= +
f 0 20ecm  20cm




[+1

20¢cm

5

-

20¢m

L4
- 20cm
2

=10 cmAns.
12.4

Find the focal length of a mirror that form an image 5.66 cm behind a mirror of an
object placed at 34.4 ¢cm in front of the mirror

Solution Given Data:

Distance of the image form the mirror = q = 5.66
Distance of object form the mirror = q = 34.4 cm
Required Data:
Find out the focal length of the mirror = ?
l

I

— 4+ —

p q

Calculations: By using the above formula

]

q

Formula: fl

1
— +
p

As the image is formed behind the mirror, so it would be convex mirror, so q and f are all
negative, ' '

q=-5.66cm

p=+34.4cm

By substituting values in above equation, we get;
] ]

R - W R S

1
1566 34.4

L 017740029
/ |

10148
f

Jf==67Tem

12.5 An image of a statue appears to be 11.5 cm behind a convex mirror with focal length
13.5 cm. find the distance form the statue to the mirror.
Solution: Given that,

Distance of image q =-11.5 cm

(For convex mirror)
Focal length f=13.5¢



To Find: Distance of object p =2

Caleulations: Using the formula

L1
— = e A e
tp q
p f q
By putting the values
] ] ]
_ = =
p [3.5ecm  11.5cm
_ 115 +135
(13.5) (11.5)em | \
_ 25
}55.25¢m -
_ 155.25¢cm
25

p. = 6.21 cm Ans.

12.6 An image is produced by a concave mirror of focal length 8.70cm. The object is 13.2

cm tall and at a distance 19.3 cm from the mirror. (a) Find the location and height

- of the image. (b) Find the height of the image produced by the mirror if the object is
twice as far from the mirror.

Solution: Given that,
Focal length f=8.70 cm

Object height h, = 13.2 cm ' ‘
Distance of object p=19.3 cm. '

To Find: )

(a) (1) Location of image q = ?

(11) Height of image h,=? ~
Calculation: (i) Using the formula

ey e S |

]
- +
’ f .
o L-L1

‘ a T "

. q p ) /
By putting the values | . |

] 1 | | ‘,
87cm 19.3cm :

Qa | —

Il




LA L7V capacitor holds 0,06 coulombs of charge when fully charged by a 9 volt battery.
Calculate capacitance of the cupubitoi‘.

Solution: Given that,
( l.l‘u';c Q=0.06 C
Voltage V=0V

To Find: Capacitance C =2

Calculations: Using the formula

Q=CV
Or = g
"

By putting the values
- 0.06C
- LY |
C=0.67% 107" F Ans, |
13.1.8 \ capacitor holds 0.03 coulombs of charge when fully charged by a 6 volt battery. How
much voltage would be required for it tg hold 2 coulombs of charge?

Solutions: Given that

Charge = Q=0.03C

Vollage V=6V
To Iind: Voluge to hold 2C of charge V = ?
Cualculations: Sinee

003C -6V

%
()r [ = s
103
I heretorg
-). X (_)}1_ A
.03
1200V

Y

bl

Vo= 400V o ADs.



Nabeela uses a concave mirror when applying makeup. The mirror has a radius of
curvature of 38.0 cm. (a) what is the focal length of the mirror? (b) Nabeela is
located S0cm from the mirror. Where will her image appear? (c) Will the image be
upright or invited?

Solution: Given that,
Radius of curvature R =38 cm

Distance of object -p = 50 ¢cm

To Find
(a) Focal length f=27
(b) Distance of image q = ?

(¢)

Nature of image = 7

Calculation (a) Using the formula

(b)

(¢)

R . _
f=— ‘
2 - |
. 38cm
or b=
2
f=19cm Ans
Using the forimula
S
— TS et
f q p
[
Or —=m=-—
g L p
By putting the values
I I I
9 [9¢m = S0cm
- SO =19
(19) (50)cm
B 31
950 cm
950 c¢m
q=. =
31
q = 30.64cm  Ans
Becatse magnification m = S positive. so image will be upright.

P



12.8  An object 4cm high is placed at a distance of 12cm form a convex lens of focal length
8cm. Calculate the position and size of the image. Also state the nature of the image.
Solution: Given that,

Height of object ho = 4em
Distance of object  p = 12¢m
Focal length f =Scem
To Find
(1) Position of image q="
(11) Size of image hi =7
() Nature f the image = 7
Calculations: (i) Using the formula
[
= S
FEp oq
O
or —=—-—
q f p
By putting the values
1 l
q 8cm 12cm
_ 12 -8
(8) (12)cm
_ 4
96cm -
_ 96cm
4 L
| q= 24cm Ans.
(11) . We know that
5_4a
h, p

or h=3xp
p

By putting the values

h; = s ] x 4cm
12cm
h; =8 cm Ans

(iii)  Since the lens in convex and size of image is larger than thie size of the object, therefore.
image formed is real, inverted and magnified



129 An objeet 10cm high is placed at a distance of 20cm from a concave lens of focal
length 15¢m high is placed at a instance of 20 cm from a concave lens of focal length
ISem. Calculate the position and size of the image. Also state the nature of the

image. '
Solution: Given that.
Size of object ho = 10 em
Distance ot object p = 20cm
Focal length f = -15cm (for concave lens)
To Find
(1) Politico of image q="1
(11) Size of image hi=7?
(111)  Nature of image =7
Calculations: (1) Using the formula
| T
D
£ p g
: ] 1 1]
or —=—-—
q f p

By putting the values
1 |

q IScm - 20em

= -57cm Ans.
(11) We know that

p
Or hi:'q—xho
P

By putting the values
_ -857cm

| 20cm
hj=4.28cm Ans

(iii)  Since the lens is concave and object is larger in size than the size of the image, therefore,

the image in virtual, eract and diminished.
12.10 A convex lens of focal length 6¢cm is to be used to form a virtual image three times

the size of the object. Where must the lens be placed?
Solution: (iiven that,

Focal length f=6cm (For virtual image)

istance of image a=23p

10cm



To Find: Distance of object p = ?
Calculations: Using the formula
[

f'p q
By putting the valuses
I I
—_ = 4
6cm p  3p
I _3-1
6bcm  3p
2
6ecm  3p
Or 3p=12cm
~_ 12em
3

p = 4cm  Ans. ,
~12.11 A ray of light from air is incident on a liquid surface at an angle of incidence 35°.
Calculate the angle refraction if the refractive index of the liquid is 12.5. Also
calculate the critical angle between the liquid air inter-face.

Solution: Given that, '
Angle of incidence i = 35"
Refractive index n =1.25
To Find
(1) Angle of refractionr="?
(11) Critical angle C=?
Calculation: (1) Using Snell’s law
' sini
— =n
f
_Orsinr= ot _
n -
By putting the values
~sin(35")
[.25
: 0.57
sinr= —
1.25
= 0.456
r = sin” (0.456) .
ro= 27.13"
(11) For critical angle. We know that
(1

sin(':\
n



or C =sin" (lj
in

By putting the values

. ...( l ) ’
=8 | — | _
5 .

1.2
= sin”' (0.8)
C=52.13" Ans
12.12 The power of a convex lens is 5D. At whit distance the object should be placed from
the lens so that its real and 2 times larger image is formed.

Solution: Given that ' |

Power of the lens p = 5D

Size of image ~ q=2p
To Find: Distance of object p=7?
Calculations: Using the formula

Power of lens p = I

f
or 5 =l‘
f
or t = 1
5
or f=02m

—

= —x]100¢cm=20cm
10

Now using the formula
I 1 1

f q p
By putting the values
I I

+

~20ecm p 2p
12+
20em 2p
I3
4 200n1_—2—p
2p =60 cm
~ 60cm

P 2

p =30cm Ans.



