RAY OPTICS AND
OPTICAL INSTRUMENTS

FACT/DEFINITION TYPE QUESTIONS

1.
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Electromagnetic radiation belonging to

of spectrum is called light.

(a) 100nm to400nm (b) 400nm to 750 nm

() 750nmto 10 nm (d) 1000 nmto 1400 nm

The turning back of light into the same medium after incident

on a boundary separating two media is called

(a) reflection of light (b) refraction of light

(c) dispersionoflight (d) interference of light

A point source of light is placed in front of a plane mirror. Then

(a) all the reflected rays meet at a point when produced
backward

(b) only the reflected rays close to the normal meet at a
point when produced backward.

(c) onlythe reflected rays making a small angle with the
mirror, meet at a point when produced backward.

(d) light of different colours make different images.

The field of view is maximum for

(a) plane mirror (b) concave mirror

(c) convex mirror (d) cylindrical mirror

A virtual image larger than the object can be obtained by

(a) concavemirror (b) convex mirror

(c) plane mirror (d) concave lens

An object is placed 40 cm from a concave mirror of focal

length 20 ecm. The image formed is

(a) real,inverted and same in size

(b) real, inverted and smaller

(c) virtual, erect and larger

(d) wvirtual, erect and smaller

All of the following statements are correct except

(a) the magnification produced by a convex mirror is
always less than one

(b) avirtual, erect, same-sized image can be obtained using
a plane mirror

(c) avirtual, erect, magnifield image can be formed using
a concave mirror

(d) areal,inverted, same-sized image can be formed using
a convex mirror.

A person is six feet tall. How tall must a plane mirror be ifhe

is able to see his entire length?

(@) 3fi (b) 451t

region

© 75ft (d) 6f

10.

11.

12.

13.

14.

15.

The image formed by a concave mirror is

(a) alwaysreal

(b) always virtual

(¢) certainly real if the object is virtual

(d) certainly virtual if the object is real

In image formation from spherical mirrors, only paraxial rays

are considered because they

(a) are easyto handle geometrically

(b) contain most of the intensity of the incident light

(¢) form nearly a point image of a point source

(d) show minimum dispersion effect

For reflection through spherical surfaces, the normal at

the point of incidence is

(a) perpendicular to the principle axis and passes through
the centre of curvature

(b) perpendicular to the focal plane and passes through
the pole.

(c) perpendicular to the tangent plane at pole and passes
through the focus.

(d) perpendicular to the tangent plane at the point of
incidence and passes through the centre of curvature,

] i my mp My - .
The equation —~——=—"——"holds true for
Vooou R

(a) only concave mirror

(b) only convex mirror

(¢c) both concave and convex mirror

(d) any type of reflecting surface

Which of the following (referred to a spherical mirror)

depends on whether the rays are paraxial or not?

(a) Pole (b) Focus

(c) Radius of curvature (d) Principal axis

Which of the following is correct for the beam which

enters the medium?

(a) Travel as a cylindrical beam

(b) Diverge

{c) Converge

(d) Diverge near the axis and converge near the periphery

When light is refracted into a medium,

(a) its wavelength and frequency both increase

(b) its wavelength increases but frequency remains
unchanged

(¢) its wavelength decreases but frequency remains
unchanged

(d) its wavelength and frequency both decrease
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When light is refracted, which of the following does not

change ?

(a) Wavelength (b) Frequency

(c) Velocity (d) Amplitude

If the light moving in a straight line bends by a small but

fixed angle, it may be a case of

(a) reflection (b) refraction

(c) diffraction (d) both (a) & (b)

Total internal reflection can take place only if

(a) light goes from optically rarer medium (smaller
refractive index) to optically denser medium

(b) light goes from optically denser medium to rarer
medium

(¢) the refractive indices of the two media are close to
different

(d) the refractive indices of the two media are widely
different

The difference between reflection and total internal

reflection is that

(a) the laws of reflection hold true for reflection but not
for total internal reflection.

(b) total internal reflection can take place only when light
travels from a rarer medium to a denser medium while
reflection can take place vice-versa also.

(c) reflection can take place when light travels from a
rarer medium to denser medium and vice-versa but
total internal reflection can take place only when it
travels from an optically denser to an optically rarer
medium,

(d) reflection is a natural phenomena while total internal
reflection is man-made.

When the angle of incidence of a light ray is greater than

the critical angle it gets

(a) critically refracted

(b) totally reflected

(c) total internally reflected

(d) totally refracted

Which of'the following phenomena is used in optical fibres ?

(a) Total internal reflection

(b) Scattering

(¢) Diffraction

(d) Refraction

Critical angle of light passing from glass to water is minimum

for

(a) red colour (b) green colour

(c) yellow colour (d) violet colour

Which of the following is not due to total internal reflection?

(a) Working of optical fibre

(b) Difference between apparent and real depth of pond

(c) Mirage on hot summer days

(d) Brilliance of diamond

Identify the wrong sign convention

(a) The magnification for virtual image formed by a convex
lens is positive

(b) The magnification for real image formed by a convex
lens is negative

25.

26.

27.

28.

29.

30.

31.

32.

33.

(¢) The height measured normal to the principal axis
upwards is positive

(d) The magnification for virtual image formed by a
concave lens is negative

The apparent flattening of the sun at sunset and sunrise

is due to

(a) refraction

(b) diffraction

(c) total internal reflection

(d) interference

The speed of light in an isotropic medium depends on

(a) the nature of the source

(b) its wavelength

(c) its direction of propagation

(d) its intensity

A parallel beam of light is incident on a converging lens

parallel to its principal axis. As one moves away from the

lens on the other side on its principal axis, the intensity

of light

(a) rtemains constant

(b) continuously increases

(c) continuously decreases

(d) first increases then decreases

The rays of different colours fail to converge at a point

after going through a converging lens. This defect is called

(a) spherical aberration (b) distortion

(c) coma (d) chromaticaberration

What causes chromatic aberration?

(a) Marginal rays

(b) Central rays

(c) Difference in radii of curvature of its surfaces

(d) Variation of focal length of lens with colour

The focal length of a converging lens are f, and f, for

violet and red light respectively. Then

(a) fy=1f,
(b) fy=1x
() fy<f

(d) any ofthethree is possible depending on the value of
the average refractive index m

A narrow beam of white light goes through a slab having

parallel faces

(a) the light never splits in different colours

(b) theemergent beam is white

(c) the light inside the slab is split into different colours

(d) the light inside the slab is white

Chromatic aberration in a lens is caused by

(a) reflection (b) interference

(¢) diffraction (d) dispersion

Which of the following is Lens maker's formula?

Ba s Mgt} o0 1 L L
® v oou R ] () v ou R
1 1 1 1 1 1
_— _— _1 S T
© 7" @ 7= (}RT Rz]
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The angular dispersion produced by a prism

(a) increases ifthe average refractive index increases

(b) increases if the average refractive index decreases

(c) remains constant whether the average refractive index
increases or decreases

(d) hasnorelation with average refractive index.

If a glass prism is dipped in water, its dispersive power

(a) increases

(b) decreases

(c) does not change

(d) may increase or decrease depending on whether the
angle of the prism is less than or greater than 60°

If D is the deviation of a normally falling light beam on a

thin prism of angle A and § is the dispersive power of the

same prism then

(a) Disindependent of A.

(b) Dis independent of refractive Index.

(c) o isindependent of refractive index.

(d) &isindependent of A.

When white light enters a prism, it gets split into its

constituent colours. This is due to

(a) high density of prism material

(b) because p is different for different wavelength

(c) diffraction of light

(d) velocity changes for different frequency

Yellow light is refracted through a prism producing minimum

deviation. If i; and i, denote the angle of incidence and

emergence for this prism, then

(@ i,=1i, (b) i,>1i,

(¢ i,<i, (d) i +i,=90°

By properly combining two prisms made of different

materials, it is not possible to have

(a) dispersion without average deviation

(b) deviation without dispersion

(c) both dispersion and average deviation

(d) neither dispersion nor average deviation

When the incidence angle is equal to the angle of

emergence of light from the prism the refracted ray inside

the prism

(a) becomes parallel to the right face of prism

(b) becomes perpendicular to the base of prism

(c) becomes parallel to the base of prism

(d) becomes perpendicular to the left face of prism

The dispersive power of a prism depends on its

(a) shape

(b) size

(c) angle of prism

(d) refractive index of the monitorial of the prism

The angle of prism is 60° and angle of deviation is 30°.

In the position of minimum deviation, the values of angle

of incidence and angle of emergence are:

(a) i=45°¢e=50° (b) i=30% e=45°

(c) i=45° e=45° (d) i=30%e=30°

In primary rainbow what is the order of colours observed

from earth ?

(a) Violet innermost, red outermost.

(b) Red innermost, violet outermost.

44.
45,
46.

47.
48.

49.

50.

51.

52.

53.

(c) Random.

(d) White and dark alternatively

Which light rays undergoes two internal reflection inside

a raindrop, which of the rainbow is formed?

(a) Primary rainbow (b) Secondary rainbow

(c) Both(a)and (b) (d) Can’tsay

In secondary rainbow what is the order of colours observed

from earth?

(a) Violet innermost, red outermost.

(b) Red innermost, violet outer most.

(¢) Random.

(d) White and dark alternatively.

Identify the mismatch in the following

(a) Myopia - Concave lens

(b) Forrear view - Concave mirror

(¢) Hypermetropia - Convex lens

(d) Astigmatism - Cylindrical lens

Astigmatism 1s corrected using

(a) cylindrical lens (b) plano-convex lens

(c) plano-concave lens (d) convex lens

The focal length of a normal eye-lens is about

(a) Imm (b) 2em

(¢) 25e¢m (d) Im

A normal eye is not able to see objects closer than 25 cm

because

(a) the focal length of the eye is 25 cm

(b) thedistance ofthe retina from the eye-lens is 25 cm

(c) the eye is not able to decrease the distance between
the eye-lens and the retina beyond a limit

(d) theeye is notable to decrease the focal length beyond
alimit

The image formed by an objective of a compound

microscope is

(a) realand diminished (b) real and enlarged

(c¢) virtual and enlarged (d) virtual and diminished

An astronomical telescope has a large aperture to

(a) reducespherical aberration

(b) have high resolution

(c¢) increases span of observation

(d) have low dispersion

To increase the angular magnification of a simple

microscope, one should increase

(a) the focal length of the lens

(b) the power of the lens

(c) the aperture of the lens

(d) the object size

In which of'the following the final image is erect ?

(a) Simple microscope

(b) Compound microscope

(c) Astronomical telescope

(d) None of these

Resolving power of a telescope increases with

(a) increase in focal length of eye-piece

(b) increase in focal length of objective

(c) increase in aperture of eye piece

(d) increase in apeture of objective
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An experiment is performed to find the refractive index of

glass using a travelling microscope. In this experiment

distances are measured by

(a) avernier scale provided on the microscope

(b) a standard laboratory scale

(c) ameter scale provided on the microscope

(d) a screw gauge provided on the microscope

If the focal length of objective lens is increased then

magnifying power of :

(a) microscope will increase but that of telescope
decrease.

(b) microscope and telescope both will increase.

(c) microscope and telescope both will decrease

(d) microscope will decrease but that of telescope
increase.

The light gathering power of an astronomical telescope

depends upon

(a) length of tube (b) focal length of objective

(c) area of eye-piece  (d) area of objective

The objective of a telescope must be of large diameter in

order to

(a) remove chromatic aberration

(b) remove spherical aberration and high magnification

(c) gather more light and for high resolution

(d) increase its range of observation

STATEMENT TYPE QUESTIONS

59.

60.

61.
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Which of the following statements about laws of

reflection is/are correct?

. Theincident ray, the reflected ray and the normal all
lie in the same plane.

II. Angleofincidence isequal to the angle of reflection.

. After reflection, velocity, wavelength and frequency
of light remains same but intensity decreases.

(a) lonly (b) only

(c) landlIl (d) I,1Tand III

A convex mirror is used to form the image of an object.

Then which of the following statements is/are true?

. The image lies between the pole and the focus

II. The image is diminished in size

II. The image is real

(a) lonly (b) Ilonly

(c) landlIIl (d) TandlI

In case of reflection over spherical surface, which of

these are correct ?

. Normal is taken as perpendicular of tangent at point
of incidence.

. Perpendicular to incident ray which is perpendicular
to plane of incident ray.

I Line joining centre of curvature of mirror with point
of incidence.

IV. Line joining centre of curvature and pole of curved
surface.

(a) landll

(c) IlandIII

(b) landIlI
(d) Mand1V

62.

63.

64.

65.

66.

If1 = angle of incidence and r = angle of refraction, then

. sint
the ratio

sinr
. isaconstant for a pair of media.
1. iscalled refractive index of medium 2 with respect to
medium 1.
L. iscalled absolute refractive index of medium 2.
IV.  varies with temperature.
(a) I, MandIII (b) I, IMTand TV
(¢) LIlandIV (d) LITandIV

Which of the following is/are correct relations?

1
= = = %
L ny o IL »ny, =ny *n,
Mg " 2a
. n, = V. n, =
bz M ag = Mg

(a) LIllandIV (b) LIlland IV

(c) ILITandIV (d) LI, Oland IV

Which of the following statements is/are correct about a

convex lens?

.  Convex lens is converging for light for all wavelengths.

I.  Forvirtual object, the image is also virtual.

IIl. Forreal object, the image is always real.

(a) TandIl (b) IMandIll (c) Tand IIT (d) Onlyl

Sunlight reaches to us in composite form and not in its

constituent colours because

L. vacuum is non-dispersive.

1. speed of all colours is same in vacuum.

II. light behaves like a particle in vacuum.

IV. light travels in a straght line in vacuum.

@@ landIl (b) MandII (c) MMandIV(d) IandIV

Which of the following statements is/are incorrect?

. At sunset or sunrise, the sun’s rays have to pass
through a small distance in the atmosphere.

II. At sunset or sunrise, the sun’s rays have to pass
through a larger distance in the atmosphere.

IIl. Rayleigh scattering which is proportional to (1/4)2.

(a) landII (b) Tand III

(b) IMandIll (d) I andIII

MATCHING TYPE QUESTIONS

67.

Match the Column-1 and Column-I11

Column -1 Column -TI

(A) An object is placed at focus (1) Magnification is —oc
before aconvex mirror

(B) An object is placed at centre (2) Magnification is 0.5
of curvature before a concave
mirror

(C) An object is placed at focus (3) Magnification is +1
before a concave mirror

(D) An object is placed at centre (4) Magnification is—1
of curvature before a convex
mirror

(5) Magnificationis 0.33

@ (A)—> (2% (B)— (3); (C) > @) (D) > (5)

®) (A)=(5); (B)— (@) (C)— (3): D)= (1)

© (A)—>(Q2): B)—> (@) (C) > (1); (D) > (5)

d A)=>GxB)=>06)C)—=2)x[D)—>4)
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68. Match the columns I and 11 71.
Column - | Column — 11

For an object placed in front of a mirror, magnification (m)
is given in Column I, Column II gives the possible nature
ofthe mirror or that of image. Match appropriately.

Column -1 Column—1II
(A) (1) Planoconvex (A= =% (1) Concave mirror
B) m=-1 (2) Convex mirror
C) m=2 (3) Planemirror
©) m=1 (4) Real
(@ (A)=@2);B)>(1):(C)—>(1);(D)—>(3)
(b) (A)=>(1);B)=> 2% (C)—=>4): (D)—>(2)
. (€ (A)=(2):B)> @ (C)— (1) (D)—>03)
®) (2) Biconcave (A (A)—> (1) (B) > @) (C) > () (D) > )
72. Match the following Column II gives nature of image formed
in various cases given in Column |
Column—1 Column —11
!
(© O (3) Convexoconcave (A) = /\ (1) Real
D) (4) Biconvex B) (_)T 7 O () Inverted
@ (A)—>(3);(B) > (1); (C) > (2); (D) > (4)
(b)) (A)— (2 (B)—>3) (C)— (4 (D)= (1)
€ (A) = (2):(B) > #): (C)—>(3) (D)= (1) . T | ]
@ (A) = (3): (B) = (2% (€) > (1); (D) > (4) © = G2 Vol
69. Match the columns I and 11 I
ColumnI Column I1
(A) Mirage (1) Refraction of light by
(B) Apparent depth of object (2) Scattering of sunlight
is lesser than the actual
depth in water D) . @) Upright
(C) Blue colour of sky (3) Total internal reflection
(D) The formation of rainbow (4) Dispersion of sunlight
(@) (A)—(2); (B) = (3); (C) = (4): (D) = (1) (5) Magnified
(B ) =K B =) (0 =51 (D) =12) @ (A)—>(1.2,3% (B) > (4 5% (O) > () (D) > (1,5)
© (8@ @ (1 () > @ D) > @ B (850450 20,290 04D 64
@ @)~k E) e = @) 5 6) © (A)—>(1):(B)—>(2,3); (C)—> (4, 5); (D) —> (1)
@ "ol <ot 1 @ (A)—>(@); (B)—> G, 4 (C)— (2,3 (D)—> (1)
(A) Lens of power + 2.0 D (1) Convex lens of focal ¥ 1w i
73. Column I Column II
length 200 cm.
(B) Lenses of combination (2) Concave lens of focal .
of power +0.25 D and length 40 cm (8) Fypermistropia. (1)
+0.25D
(C) Lens of power —2.0 D (3) Convex lens of focal (B) Myopia @)
length 50 cm
(D) Lenses combination of (4) Concave lens of focal
power —60 D and +3.5 D length 50 cm (C) Astigmatism  (3)
(@ (A)— (1) (B)—(2) (C)—>(3): (D) > (4)
(b) (A)—(3); (B) = (1); (C) = (4): (D) — (2)
(© (A)—(4);(B)— 3 (C)—(1): (D) —(2) (D) Presbyopia  (4)
(d) (A)—=(3); (B) =4 (C)—=(2): (D)= (1)
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(@ (A)—>(3):(B)— (1) (C)—>(2); (D) = (4)

(b) (A)—=(4): (B) = (3): (C) = (2:: (D)= (D)

(© (A)—>(1);(B)—>(2); (C)—>(3) (D) >4 N %

(d) (A) = (3); (B) > (4); (C) > (1); (D) > (2) () s &

74. Match the columns | and 11

Column 1 Column Il Jﬁ

(1) Terrestrial telescope (1) Final image is inverted T
w.r.t. the object.

(i) Galileo’s telescope  (2) No chromatic aberration

(iii) Reflecting telescope (3) Final image is erected. () } .

(iv) Astronomical (4) Uses concave lens for QL : F%

telescope the eyepiece to obtain

an erected image.

@ (A)—>(3):(B)—>(2); (C)—> @) (D) - (1) e

() (A) > (1); (B) = (4); (C) > (3): (D) = (2)

© (A)— () (B)— () EC) —(2); (D) = (1) |

(d) (A)—=(2); (B) = (1): (C) = (2); (D) = (3) ) ) O F
DIAGRAM TYPE QUESTIONS /\\E

75. Figure shows tworays A and B being reflected by a mirror 78+  Refraction of light from air to glass and from air to water

and going as A' and B'. The mirror are shown in figure (i) and figure (ii) below. The value of
the angle 6 in the case of refraction as shown in figure
A (ii1) will be
; ; 359
B A @ Glass
Air 60°
. B’
(a) isplane
(b) is convex 5
(c) is concave Glas
(d) may be any spherical mirror (@) : Wu;?:?
76. The correct sign convention for the following figure 4
where the object is at *¢” will be (a) 30° (b) 35° (c) 60° (dy 41°
M 79. The following figure shows refraction of light at the
N interface of three media

H Medium 1 | Medium 2 Acdmm 3
- : 2 B
o T
/V

Correct the order of optical density (d) of the media is

(@) u=-ve;v=+ve; H= +ve; h = —ve (@) d, >d,>d, (b) d,=>d, > d,
(b) u=+ve; v=—ve, H= —ve; h = +ve (© dy>dy>d, (d) d, > dy > d,
() u=-—ve;v=—ve;H=Hve; h=—ve 80. A rays of light is incident on a {
(d) u=+ve;v=r+tve; H=—ve; h=+ve thick slab of glass of thickness ¢ as =
77. The correct image formation by a concave mirror is shown in the figure. The emergent \ﬁ\'
depicted in ray is parallel to the incident ray
N = but distance 4. If the angles are

small then d is

(a) f(l—!i_] (b) F’f[l—%]
(©) :‘r[l—i_] (d) f(l—;]
5 i
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A ray of light passes
through four transparent
media with refractive
indices L, Uy, Wy and p,
as shown in the figure, The
surfaces of all media are
parallel. Ifthe emergent ray
CD s parallel to the incident ray AB, we must have
@ w=p O wp=p3 (© uy=py () p=p
A ray of light from a i

denser medium strike
a rarer medium at an
angle of incidence i
(see Fig). Thereflected
and refracted rays
make an angle of 90°
with each other. The angles of reflection and refraction are
rand r’. The critical angle is

(@) sin !(tanr) (b) sin!(tan /)

(c) sin"!(tanr) (d) tan !(tan i)

A light ray falls on a rectangular glass slab as
shown. The index of refraction of the glass, if
total internal reflection is to occur at the vertical

face, is
-\EH

(@) 372 (b) 5

(©) ﬁ;}) (d 5/2

The graph between angle of deviation (8) and angle of
incidence (i) for a triangular prism is represented by

A

ON| ® ;]

I !

oL —
©, @ 1

I I

" =~ . X

) i —>
An equilateral prism is placed on a horizontal surface. A
ray PQ is incident onto it. For minimum deviation
(a) PQis horizontal
(b) QR is horizontal
(c) RSishorizontal
(d) Any one will be horizontal

A light ray is incident

perpendicularly to one face of N
a 90° prism and is totally |
internally reflected at the A 459
glass-air interface. If the - 5K
angle of reflection is 45°, we ’
conclude that the refractive 455
index

87.

(a) “>ﬁ (b) n>+2
1
@ B=r (d) n<+2

A glass prism of refractive index 1.5 is immersed in water
(refractive index 4/3). A light beam incident normally on the
face AB is totally reflected to reach on the face BC if

8
sin 0> —
(a) sm 9

(b) %< sin 6 <%

2
sinB € —
() sin®<3

(d) None of these

ASSERTION - REASON TYPE QUESTIONS

Directions : Each of these questions contains two statements,
Assertion and Reason. Each of these questions also has four
alternative choices, only one of which is the correct answer. You
have to select one of the codes (a), (b), (c) and (d) given below.

(@)
(b)

()
(d)

88.

89.
90.

91.

92.

93.

4.

Assertion is correct, reason is correct; reason is a correct
explanation for assertion.

Assertion is correct, reason is correct; reason is not a
correct explanation for assertion

Assertion is correct, reason is incorrect

Assertion is incorrect, reason is correct,

Assertion : Plane mirror may form real image.

Reason : Plane mirror forms virtual image, if object is real.
Assertion : The focal length of the convex mirror will
increase, if the mirror is placed in water.

Reason : The focal length of a convex mirror of radius R is
equal to, f=R/2.

Assertion : The image formed by a concave mirror is certainly
real if the object is virtual.

Reason : Theimage formed bya concave mirror is certainly
virtual if the object is real.

Assertion : The image of an extended object placed
perpendicular to the principal axis of a mirror, will be erect if
the object is real but the image is virtual.

Reason : The image of an extended object, placed
perpendicular to the principal axis of a mirror, will be erect if
the object is virtual but the image is real.

Assertion : An object is placed at a distance of f from a
convex mirror of focal length fits image will form at infinity.
Reason : The distance of image in convex mirror can never
be infinity.

Assertion : Critical angle is minimum for violet colour.
Reason : Because critical angle 0, = sin”! [l] and 1 0291.
Assertion : Two convex lenses joined together cannot
produce an achromatic combination.

U]] [02
Reason : The condition for achromatism is ?Jrg =0
where symbols have their usual meaning.
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96.

97.

98.

99.

100.

101.

Assertion : The image of a point object situated at the
centre of hemispherical lens is also at the centre.
Reason : For hemisphere Snell's law is not valid.
Assertion : When a convex lens ( = 3/2) of focal length fis

4
dipped in water, its focal length becomes E,f ;

Reason : The focal length of convex lens in water becomes 4/.
Assertion: The focal length of'an equiconvex lens of radius
of curvature R made of material of refractive index p=1.5, is R.
Reason : The focal length ofthe lens will be R/2.
Assertion : Iftherays are diverging after emerging from a
lens; the lens must be concave.

Reason : The convex lens can give diverging rays.
Assertion : A lens, whose radii of curvature are different, is
forming the image of an object placed on its axis. Ifthe lens
is reversed, the position of the image will not change.
Reason : Thc focal length of a lens is given by

1)
= ”l\ R J and so focal length in both the cases

f

is same.
Assertion : The resolving power of a telescope is more if
the diameter of the objective lens is more.

Reason : Objective lens oflarge diameter collects more light.
Assertion : The optical instruments are used to increase
the size of the image of the object.

Reason : The optical instruments are used to increase the
visual angle.

CRITICAL THINKING TYPE QUESTIONS

102.

103.

104.

Get More Learning Materials Here : &

A rod of length 10 cm lies along the principal axis of a
concave mirror of focal length 10 cm in such a way that its
end closer to the pole is 20 em away from the mirror. The
length of the image is

(a) 10em (b) 15em

{¢) 25em (d) Sem

1 . 3
A ray of light travelling in the direction 5“ +3))is
incident on a plane mirror. Afier reflection, it travels along
l - - o .
the direction E{! ~3)). The angle of incidence is
@ I (b) 45° (c) 67 d 7

A vessel of depth x 1s half filled with oil of refractive index
W, and the other halfis filled with water of refractive index
K, The apparent depth of the vessel when viewed from
above is

x(y +pz) ; X Hy
3 (b) ———
Mk 2(py + 1)
Aty () 2x(y +1y)
(M) +H2) Hik2

. Aray of light travelling inside a rectangular glass block of

refractive index /2 is incident on the glass-air surface at

an angle of incidence 0f45°. The refractive index of air is

one. Under these conditions the ray will

(a) emerge into the air without any deviation

(b) be reflected back into the glass

(c) be absorbed

(d) emerge into the air with an angle of refraction equal
0 90°

106.

107.

108.

109.

110.

111.

112.

113.

114,

115.

116.

A glass slab of thickness 4 cm contains the same number of
waves as 5 cm of water when both are traversed by the
same monochromatic light, Ifthe refractive index of water is
4/3, what is that of glass?

(a) 543 (b) 5/4 (c) 16/15 (d) 15

The index of refraction of diamond is 2.0. The velocity of
light in diamond is approximately

(@ 1.5x100cmisec  (b) 2 x 1019 em/sec

(¢) 3.0x10"Wcmisec  (d) 6x 1010 cm/sec

Light travels through a glass plate of thickness t and
refractive index . If ¢ is the speed of light in vacuum, the
time taken by light to travel this thickness of glass is

(b) < © (@ K

H ue c
One face of a rectangular glass plate 6 cm thick is silvered.
An object held 8 cm in front of the first face, forms an image
12 cm behind the silvered face. The refractive index of the
glass is
(a) 04 (b) 0.8 (c) 1.2 (d 16
Abeam of monochromatic blue light of wavelength 420 nm
in air travels in water (u=4/3). Its wavelength in water will
be
(a) 280nm (b) 560nm (c) 315nm (d) 400nm
The frequency of a light wave in a material is 2 x 10'% Hz
and wavelength is 5000 A. The refractive index of material
will be
(a) 1.50 (b) 3.00 (c) 133 (d) 1.40
A ray of light travelling in a transparent medium of
refractive index p, falls on a surface separating the
medium from air at an angle of incidence 0of45°. For which
of the following value of p the ray can undergo total
internal reflection?
(a) m=133 (b) m=140 (¢) m=150 (d) m=125
Luﬁht tf’d\fb|b in two mu}m A and B with speeds 1.8 x

m s and 2.4 x 10° m §7! respectively. Then the
critical angle between them is

(@ sin”! [%J (b) tan”’ G}

(¢ tan”! @J (d) sin”' EJ

The critical angle for light going from medium X into medium
Y is 0. The speed of light in medium X is v, then speed of
light in medium Y is

(a) v(l—cos0) (b) v/sin 0

(c) v/cos O (d) vcosB

Aray of light travelling in a transparent medium of refractive
index W, falls on a surface separating the medium from air at
an angle of incidence of 45°. For which of the following
value of 1 the ray can undergo total internal reflection?
(a) w=1330b) p=140 (¢) u=150(d)u=125
A luminous object is placed at a distance of 30 cm from the
convex lens of focal length 20 cm. On the other side of the
lens, at what distance from the lens a convex mirror of radius
of curvature 10 cm be placed in order to have an upright
image of the object coincident with it?

(a) 12c¢cm (b) 30cm (c) S0cm

(a) mitc

(d) 60cm
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118.

119.

120.

121.

122.

123.

124,

125.
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A thin glass (refractive index 1.5) lens has optical power of
—5Dinair. Its optical power in a liquid medium with refractive
index 1.6 will be

(a) —1D (b) 1D () -25D (d) 25D

A plano-convex lens is made of material of refractive index
1.6. The radius of curvature of the curved surface is 60 cm.
The focal length of the lens is

(a) S0cm (b) 100cm (c) 200cm (d) 400cm
The radius of curvature of a thin plano-convex lens is 10 cm
(of curved surface) and the refractive index is 1.5. 1f the
plane surface is silvered, then it behaves like a concave
mirror of focal length

Two identical thin plano-convex glass lenses (refractive
index 1.5) each having radius of curvature of 20 cm are
placed with their convex surfaces in contact at the centre.
The intervening space is filled with oil of refractive index
1.7. The focal length of the combination is

(a) —25cm  (b) —50cm (¢) 50cm (d) —20cm

A thin convex lens made from crown glass [l-l =;) has

focal length f. When it is measured in two different liquids

4 5
having refractive indices 3 and 3 it has the focal lengths

f) and f, respectively. The correct relation between the focal

lengths is:

@ f=f<f

(b) f;>fand f, becomes negative

(c) f,>fand f, becomes negative

(d) f and f, both become negative

A green light is incident from the water to the air - water

interface at the critical angle (0). Select the correct statement.

(a) The entire spectrum of visible light will come out of
the water at an angle of 90° to the normal.

(b) The spectrum of visible light whose frequency is less
than that of green light will come out to the air medium.

(¢) The spectrum of visible light whose frequency is more
than that of green light will come out to the air medium.

(d) The entire spectrum of visible light will come out of
the water at various angles to the normal.

A plano convex lens of refractive index 1.5 and radius of

curvature 30 cm. Is silvered at the curved surface. Now this

lens has been used to form the image of an object. At what

distance from this lens an object be placed in order to have

a real image of'size of the object

(a) 60cm (b) 30em (c) 20cm  (d) 80cm

A double convex lens of focal length 6 cm is made of glass

of refractive index 1.5. The radius of curvature of one surface

is double that of other surface. The value of small radius of

curvature is

(a) 6em (b) 45¢em (¢) 9cm (d) 4em

An achromatic convergent doublet of two lenses in contact

has a power of + 2D. The convex lens has power + 5D.

What is the ratio of dispersive powers of convergent and

divergent lenses ?

(@ 2:5 by 3:5

(¢) 5:2 (d) 5:3

126.

127.

128.

129.

130.

131.

132.

133

.

134.

The dispersive power of material of a lens of focal length 20
cm is 0.08. What is the longitudinal chromatic aberration of
the lens 7

(a) 008cm (b) 0.0820cm (c) 1.6em (d) 0.16cm

A planoconvex lens of focal length 16 em, is to be made of
glass of refractive index 1.5. The radius of curvature of the
curved surface should be

(a) 8cm (b) 12cm (¢c) 16em  (d) 24cm

A man’s near point is 0.5 m and far point is 3 m. Power of
spectacle lenses required for (i) reading purposes, (ii) seeing
distant objects, respectively, are

(a) 2Dand+3D (by +2Dand-3D

(¢) *2Dand-033D  (d) -2Dand+0.33D

Two thin lenses are in contact and the focal length of the
combination is 80 cm. If the focal length of one lens is 20
cm, then the power of the other lens will be

(a) 166D (b) 400D (¢) —100D (d) -375D
A thin convergent glass lens (ug = 1.5) has a power of
+ 5.0 D. When this lens is immersed in a liquid ofrefractive
index p, it acts as a divergent lens of focal length 100 cm.
The value of p must be

(a) 473 (b) 53 (c) 54 (d) 6/5

For the angle of minimum deviation of'a prism to be equal to
its refracting angle, the prism must be made of a material
whose refractive index

(a) lies between +/2 and 1

(b) lies between 2 and /2

(c) 1sless than |

(d) 1is greater than 2

Therefractive index of a glass is 1.520 for red light and 1.525

for blue light. Let D and D, be angles of minimum deviation

for red and blue light respectively in a prism of this glass.

Then,

(@ D,<D,

(b) D,=D,

(c) D, can be less than or greater than D, depending
upon the angle of prism

(d D;>D,

A right prism is made by

selecting a proper material

and the angle 4 and B (B << ~

A) as shown in fig. Itis desired

that a ray of light incident on

the face AB emerges parallel

tothe incident direction after

two internal reflections.

What should be the minimum refractive index p for this to

be possible ?

@ 3 (b) 15 (©) V2 (d 18

The refractive index of the material of a prism is V2 and its
refracting angle i3 30°. One of the refracting surfaces of the
prism is made a mirror inwards. A beam of monochromatic
light enters the prism from the mirrored surface if its angle
of incidence of the prism is
(a) 30° (b) 45°

(c) 60° (d) o
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The angle of a prism is “A’. One of its refracting surfaces is
silvered. Light rays falling at an angle of incidence 2A on
the first surface returns back through the same path after
suffering reflection at the silvered surface. The refractive
index p, of the prism is:
(a) 2sinA (b) 2cos A

|
(c) Ecos A (d) tan A
Therefracting angle of a prism is “A’, and refractive index of
the material of the prism is cot(A/2). The angle ofminimum
deviation is :
(a) 180°-2A (b) 90°—-A
(c) 180°+2A (d) 180°-3A
A ray of light is incident normally on one refracting surface
of an equilateral prism. If the refractive index of the material
ofthe prism is 1.5, then
(a) the emergent ray is deviated by 30°
(b) the emergent ray is deviated by 60°
(c) the emergent ray just graces the second reflecting
surface
(d) the ray undergoes total internal reflection at second
refracting surface
(e) theray emerges normally from the second refracting
surface
A thin prism of angle 15° made of glass of refractive index
i, = 1.5 is combined with another prism of glass of refractive
index p, = 1.75. The combination of the prism produces
dispersion without deviation. The angle of the second prism
should be
(@ 7 (b) 10° {c) 12° (d) 5
A prism has a refracting angle of 60°. When placed in the
position of minimum deviation, it produces a deviation of
30° The angle of incidence is
(a) 30° (b) 45° (c) 15° (d) e0°
Aray of light passes through an equilateral prism such that
the angle of incidence is equal to the angle of emergence

141.

142.

143.

144.

145.

146.

and the latter is equal to 3/4th of the angle of prism. The
angle of deviation is

(a) 45° (b) 39° (c) 20° (d) 30°

A telescope has an objective lens of 10 cm diameter and is
situated at a distance of one kilometer from two objects.
The minimum distance between these two objects, which
can be resolved by the telescope, when the mean
wavelength of light is 5000 A, is of the order of

(a) Scm (b) 0.5m (¢c) 5m (d) Smm
Wavelength of light used in an optical instrument are

Ay =4000 A and ks = 5000 A , then ratio of their
respective resolving powers (corresponding to A and 4, ) is

(a) 16:25 (b)y 9:1 (c) 4:5 (d) 5:4.
The magnifying power of a telescope is 9. When it is
adjusted for parallel rays, the distance between the objective
and the eye piece is found to be 20 em. The focal length of
lenses are

(a) 18cm,2cm (b) 11em,9cm

(c) 10cm, 10cm (d) 15cm, 5cm

The focal length of the objective of a telescope is 60 cm. To
obtain a magnification of 20, the focal length of the eye
piece should be

(a) 2cm (b) 3cm (c) 4cm (d) Scm
The focal lengths of objective and eye lens of an
astronomical telelscope are respectively 2 meter and 5 cm.
Final image is formed at (i) least distance of distinct vision
(i1) infinity Magnifying power in two cases will be

(a) —48,-40 (b) —40,-48

(¢) —40,+48 (d)y —48,+40

A simple telescope, consisting of an objective of focal length
60 cm and a single eye lens of focal length 5 em is focussed on
a distant object in such a way that parallel rays emerge from
the eye lens. If the object subtends an angle of 2° at the
objective, the angular width of the image is

(a) 10° (b) 24° (c) 50° (d) (1/6y
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)
@

(a)
(d

(a)

(c)
()
(6]

©

)
©

b)

)]
@

)

2. (a 3. (@ 4. (c)

Virtual image formed is larger in size in case of
concave mirror.

Real, inverted and same in size because object is at
the centre of curvature of the mirror.

Convex mirror always forms, virtual, erect and
smaller image.

To see his full image in a plane mirror a person requires
a mirror of at least half of his height.

Because they form nearly point image of point source.

. n, n; n,-n
Relation ———=
v u R

true for both concave

and convex mirror.

Since the refractive index is less at beam boundary,
the ray at the edges of the beam move faster
compared to the axis of beam. Hence the beam
converges.

sini vp W

According to Snell’s law sinr va W

From fig. we see that

i| medium 1 (m,)
denser

rare 90 —r
T

medium 2 (m,)
r>i=v,>v, from Snell’s Law
So v, =nk, > v, =nk; = A, >}
(Frequency of wave does not change on refraction)
Frequency does not change on refraction.
[t occurs in both reflection & refraction & the angle of
bending rays is constant.
. sini Ly
According to Snell’s Law, ———=——
sro g
where r="90° for particular incidence angle called critical
angle. When the incidence angle is equal to or greater
than i, then total internal reflection occurs. It takes

19.

20.

21.

22.
23.

24,

25.

26.

27.
28.

29.

30.

31.

32.
34.

35.

36.

(c)

(©)

(a)

@
(b)

@
(@)
)

(a)
@

@
©

(be)

d)
(a) ’

(b) Dispersive power of a prism ®=

@

place when ray of light travels from optically denser
medium (> ,) to optically rarer medium.
For total internal reflection light ray must travel from
optically denser to an optically rarer medium.
Asi =i,
Ati =i, angle of refraction
T =90°
sin .
sin 90°

=h=1

The basic principle of communication in fibre optics is
based on the phenomenon of total internal reflection.

Difference between apparent and real depth of'a pond
is due to the refraction of light, not due to the total
internal reflection. Other three phenomena are due to
the total internal reflection.

The magnification for vertual image formed by
concave lens is positive.

The apparent flattening (oval shape) of the sun at
sunset and sunrise is due to refraction.

In an isotropic medium, speed of light depends on
its wavelength.

Since refractive index for different wave length of
light is different. Hence the different colours of light
forms images at different position. This phenomenon
is called chromatic aberration.

The cause of chromatic aberration is that lens
focusses different colours at different points.
Since I > 1y, m,<my,

| 1
[.'M'X}—u)ﬁf\; ‘ﬁfR("‘?C‘:(u'—]]]

If faces of prism on which light is incident & from
which it emerge are parallel, then angle of prism will
be zero & so deviation will also be zero i.e., the prism
will act as a transparent prism.

33.(d)

The angular dispersion 0 i.e., the angle between the
extreme rays of light,

0= (8y,— 6g) where 6y,= (uy—DA, 65 = (u,~DA&A s
angle of prism.

So if refractive index increases, then 3 increases &
hence 0 increases.

Hy —Hp _ du

ny -1 pu—-1’
where 1 = [y = %’L
@) www.studentbro.in
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@
@

(c)

@
(©

@
®)
)
b)
@
®)
@

b)

b

b)

@
@

37. (b) Refractive index of medium is given by

B
H=A+— (where A and Bareconstant .

A
Light has seven different colour, so its each colour
has different wavelength and so different refractive
index.
Due to difference in refractive index differentrefractive

; _Sini]
angle | B il

So this is due to dependence on wavelength of
refractive index.
In the position of minimum deviation, i; =i,.
We can combine two prisms in such a way
(i) deviation is zero but dispersion not
(ii) dispersion is zero but deviation is not.

But in any situation both deviation & dispersion
can not be zero simultaneously.
At the minimum deviation,
f= D, angle of incidence
Zi = angle of emergence
Ze and inside the prism
refracted ray parallel to the
base of the prism

In the position of minimum deviation

. A+dm _60+30
i=e 5 >

45°

Secondary rainbow is formed by rays undergoing
interanal reflection twice inside the drop.

For rear view, Convex mirror is used in vehicle
Cylindrical lens is used to rectify eye defect astigmatism

Because, the focal length of eye lens can not
decrease beyond a certain limit.

The image formed by objective lens of compound
microscope is real and enlarged, while final image formed
by compound microscope is inverted, virtual, enlarged
and at a distance D to infinite or from an eye, on same
side of eye piece.

The aperture of objective lens of Astronomical
telescope is large to get better resolution. Since

resolution of telescope power is R = i ,where D

is the diameter of the objective lens of Telescope.

One should increase the power of lens i.e., decrease

the focal length of a lens.

In simple microscope the final image is erect.

Resolving power — M plane transmission grating
da

Resolving power for telescope
3 1 _d dy
limit of resolution 1.22% dy

by increasing the aperture of objective resolving power
can be increased.

5%. (a) To find the refractive index of glass using a travelling
microscope, a vernier scale is provided on the
microscope.

56. (d) Magnifying power of microscope

LD 1
e

fofe Ty
Hence with increase f; magnifyig power of microscope
decreases.

¢
Magnifying power of telescope = f—ﬂ = fy
e
Hence with increase f;; magnifying power of telescope
mereases.
57. (d) Because of large objective area more light is gathered.

As magnification m= —
o

[ = angle subtended at the eye by the final image

o = angle subtended by the object at the lens or eye
58.  (c¢) With large diameters of objective, the ability to

observe two objects distinctly, increases as more

light is gathered.

STATEMENT TYPE QUESTIONS

59. (d

60. (d) The image formed by a convex mirror is always
virtual.

61. (b) Normal is perpendicular to the tangent to surface at

the point of incidence 1.e., the normal is along the
radius, the line joining the centre of curvature of the
mirror to the point of incidence.
So, geometric centre of a spherical mirror is called its
pole while that of a spherical lens is called its optical
centre. The line joining the pole and the centre of
curvature of the spherical mirror is known as the
principal axis. In the case of spherical lenses, the
pricipal axis is the line joining the optical centre with
its principal focus.

62. (e¢) The ratio of the sine of the angle of incidence to the
sine of angle of refraction is constant. Remember
that the angles of incidence (7) and refraction (r) are
the angles that the incident and its refracted ray
make with the normal, respectively. We have,

sini

vt 1
sing @

where, n,, is a constant, called the refractive index
of the medium 2 w.r.t. the medium 1. Eq. (i) is the well
known Snell’s law of refraction. We note that n,, is
a characteristic of the pair of media (and also
depends on the wavelength of light) but is
independent of the angle of incidence
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63. (a)

66. (b)

If ,, is the refractive index of medium 2 with respect

to medium 1 and »,, the refractive index of medium

1 with respect to medium 2, then it should be clear that
1

e
A

[t also follows that if n,, is the refractive index of
medium 3 with respect to medium 2, then n;, =
1y, X 1, Where ny, is the refractive index of medium
I with respect to medium 1.
Convex lens is a converging lens provided refractive
index of the material of the lens is greater than the
surrounding medium in which the lens is kept.
From lens maker s formula,

1__fl_1
7 ”(se. RJ

Refracting index of lens varies inversely with the
wavelength of light used.
II. For virtual object, image is real for convex lens,

o}

o Saie] :

" r (Virtual object)

Real image

The variation of refractive index with wavelength
may be more pronounced in some media than the
other. In vacuum, of course, the speed of light is
independent of wavelength. Thus, vacuum (or air
approximately) is a non-dispersive medium in which
all colours travel with the same speed.

This also follows from the fact that sunlight reaches
us in the form of white light and not as its components.
On the other hand, glass is a dispersive medium.
At sunset or sunrise the sun’s rays have to pass
through a larger distance in the atmosphere and
most of the blue or other shorter wavelengths are
removed by scattering.

MATCHING TYPE QUESTIONS

67. ()

68. ()
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A-2: Foru=-,
11 1

R
U R |
A
i i
v fi2
M= —=—212-05,
and M Z O

B4: wu=-2fsov=-2f

M=-= —(_2'(] =1
u -2/

C-1:  Inconcave mirror, u=-2f, v=-w
M= Y= o0,
u
D-5:  Inconvex mirror u=-2f
olo 1 L 2
v o2f 0 37
v 1
Now M= ——==,
u 3
69.(d)

1
70. b) (i) P=H20=/= 0 *x 100em=+50cm

+2.
(Positive power convex lens)
(i) P=P,+P,=(+0.25)+ (+0.25) = +0.50 D
|

1
f= FRTY x 100 em = 200 ¢cm

1
-2.0
(—ve power concave lens)
(iv) P=P + P, =(-6.0) + (+3.5)=-2.5 Da

(i) P=-2.0=f= % 100 em = -50 ¢cm

| 1
f=—= % 100 em = 40 cm
p 25
1
71. (@) A-(2): M= 3 is for erect or virtrual image and so it
is possible for convex mirror.
B-(1):  m=-1, negative magnification is possible

in concave mirror.

C-(1): m=2,1s possible for concave mirror when
object is put between focal point and pole
ofthe mirror.

D-(3): m=1ispossible for plane mirror.

72. ()
73. @ 74.(c)

DIAGRAM TYPE QUESTIONS

75. (a)

76. (¢) According to sign-convention, distance left or
below pole is — (ve) and right or above pole is +(ve).

77. (d) Therayparallel toprinciple axis after reflection through
mirror passes through the focus and the ray passing
through the centre of curvature set retr its path.

sin 60°

78. (b)u = — s
(b) He sin35° @
sin 60° .
M= Sinare ... (i)
" sin41°
K™ “sind i
Guhl % “I},lg - f.l'ug

sin 60° . sin41° _ sin60°

sin4l® sin®  sin35°

= sinB = sin35° 0= 35°
79. () Asr <i ie, the incident ray bends towards the

normal = medium 2 is denser than medium 1.

Or r, < i, = medium 3 is denser than medium 1.

(Using (i), (i1) and (iii))

Also, ry > r; = medium 2 is denser than medium 3.
80. (¢ <Ly

A
From figure, in right angled ACDB
ZCBD = (i— )
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82. (a

83. (a)

84. (0)

85. (b)

86. (b)
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. el SR8
.osin(i — 1) = BC  BC
or d = BC sin(i — r) e (1)
Also, in right angled ACNB
5 N B
cos r= p- 50
or BC = o (1)
cosr
Substitute equation (ii) in equation (i), we get
t
d= s sin(i — r)

For small angles sin(i — #) & sin i — » cosrx |

-
d=t(i-n,d=it 1—;

sin90° 1
sinC  sinC

C:sin"{%] ...()
2u

Applying Snell’s law at P, we get
_sint’  sin{90 —r)

u [For critical angle]

[ L% Lo

[ 3% Ry

[ [ri=rr'+r =90°]

sini sinr

l _cosr - (i)
2 sinr
From (i) and (i1)
C=sin"! (tanr)
. = sin45° = sinr=
For point A, aHg sinr ) \Eu“g

for point B, sin (90 —1)= oMy

(90—r) is critical angle.

", COST =gy =—
allg
1

]COS d 1 Glass

_Jl—sinzr Je, 1 _
l
23”g—
2
2 _ 1 _ zapg
= abe T TS 2
1- 5 3”5
2,Hg

3
= 2a“§_1=2 = a”g:\/;

For the prism as the angle of incidence (i) increases,
the angle of deviation (8) first decreases goes to
minimum value and then increases.

For minimum deviation, incident angle is equal to
emerging angle.

.. QRishorizontal.

The incident angleis 45° incident angle > critical angle,
1>1,

= alg =

~.sini>sini; or sin 45 >sini,

; | ] 1
siniczl Sosinds® > — or—b; :>n>\5
n

n o Y2

87. (a) The phenomenon of total internal reflection takes
place during reflection at P.

.. (1)

sinB =

(0]
gH
When 6 is the angle of incidence at P

L 1 8
Putting n (1), sinf =——=—
il 1.125 9

8
*. sin 6 should be greater than or equal to 3

ASSERTION - REASON TYPE QUESTIONS

88. (b) Planemirror may form real image, if object is virtual.

(Real)! .-t"ll’virlunl}

89. (d) Focal length of the spherical mirror does not depend
on the medium in which it placed.

90. (c¢) Theimage ofreal object may bereal in case of concave
mirror,

91. (b)

92. (d) Thedistance ofimagein convex mirror isalways v< 1.

93. (a) 94. (a)

95. (¢) Therays fromcentre of hemisphere cut atthe centre after
refraction - Snell's law is valid in each case of refraction.

';
= ]
ST )
96. @ fu=/ 2= At =4f
abe 4] (?‘ii?__l]
sl 4(3

97. © 7' - m—n(%—é} SRS l)[%—}R]
or f=R.

98. (d) If the rays cross focal point of convex lens, they
become diverging.

99, (a)

100. (a) RP o« diameter of objective.

101. (@
CRITICALTHINKING TYPE QUESTIONS

102. ) f=10cm

B A
——

*_10ecm ™20 cm"l
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103. ()

104. (a)

105. )

Get More Learning Materials Here : &

The focal length of the mirror
1 11

f v u
For A end of the rod the image distance
When u; =-20cm

-1 11

10 v 20
L -l 1 24
v 10 20 20
v =—20cm

For when 1, =—30cm
1 1 1

f v 30

L - b -30+10_-20

v 1030 300 300

v,=—15cm

L=v,—v, =—15-(~20)

L=5cm
(1 BT B
\2"2 a2 )

cos(180° - 2a) = . = -

- 180°—2a=120°
Option (a) is correct.

I

As refractive index, p =

Real depth
Apparent depth
Apparent depth of the vessel when viewed from
above is

X X x{ 1 1
d == =2 2l
apparent iy 2py 2wy wo

_ g(uz +u1] X+ )
PARRTIIT) 2pp,
sinC:izL '.C:sin_[(l—J:‘ﬁ"
noA2 22
Now sinC _ 1 i sin 45° :L

sinr [ sinr .\E
sinr=1orr=90°

106. (a)

107. (a)
108. (d)

109. (c)

110. (¢)

111. (b)

112. (¢)

113. @

. 5 4

Given that w Hg =Z and a Mw 3
g 5 4 5

. 1 — ¥ ;= —XK—=—
calg Tw Hg X By 4273 3

Total thickness = t; Refrative index =p

c
Speed of light in Glass plate = A

— Speed of lightin vacuum
) R.I of Medium

. t
Time taken = T

u

(where t = thickness of glass plate)
Thickness of glass plate (t) =6 cm;
Distance of the object (u) = 8 cm. and
distance of the image (v)= 12 cm.
Let x = Apparent position of the silvered surface in cm.
Since the image is formed due torelfection at the silvered
face and by the property of mirror image distance of object
from the mirror = Distance ofimage from the mirror
or x+8=I12+6-xorx=5cm.
Therefore refractive index of glass

B Real depth _0_ 12

Apparent depth 5

V== ot hp =22 k=2 315mm
H H (4/3)

_ velocity of light in vacuum (c)

- velocity of light in medium (v)
Butv=ui=2x 10" x 5000 x 10-1°
In the medium, v= 108 m/s.

Vone _3x10°0

Vined 10%

: For total internal reflection

sin i > sin C

where,

i = angle of incidence, C = critical angle

e 3.

S 1
sini > — or p>» —

1
But, sinC= — T
n sini

=

-
ind5e (i =45° (Given))

n> 2

Hence, option (c) is correct.

Here, v, = 1.8 x 10°ms™!

vp=24x10°ms™

Light travels slower in denser medium. Hence
medium A is a denser medium and medium B is a
rarer medium. Here, Light travels from medium A4 to

medium B. Let C be the critical angle between them.

. A
sinC = "y, = =
B B
M4
Refractive index of medium B w.r.t. to medium A is
By = Velocity of lightinmedium 4~ v,
B

Velocity of lightin medium B B Vg
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114. (b)

115. (¢) Fortotal internal reflection,

2 —
sinC
=20 cm

OM‘--..I

=

> 221414 = p=150

116. (c)

k30 cmH w10 cm-»
¢ 60 cm ~:
I 1 1 1 [ .

Y I y S = v
Coincidence is possible when the image is formed at
the centre of curvature of the mirror. Only then the
rays refracting through the lens will fall normally on
the convex mirror and retrace their path to form the
image at O. So the distance between lens and mirror =

60— 10=50cm.

1 1.5 1 | ;
Ly

... (i)

117. (b)

Dividitig (i) by, 2 =| 221 | =g

P = E,
=60cm,R2=cr__.p=L6
1 1
= g_l) i
¢ [Rl Rz]

1
= (1-6—1}[5] = f=100cm.

118. ) R,

li= =

£
The silvered plano convex lens behaves as a concave

mirror; whose focal length is given by
1 2 1

Ff oty
If plane surface is silvered

119. (¢)

120. (b)

121. (b)

122. ()

123. (¢)

1
F
v R
2An-1)
HereR=20cm,pu=1.5
20
S 2(1.5-1)
Using lens maker s formula,

=20cm

::»f[=400m

L_[E_]J{L_;J

£, 1 20 420

= f2=—@(:l'[1

and Lz(ﬁ IJ[L LJ = f;=40cm
f, 1 w =20 E

1 I 1 | 1 1 1 1

— =t —t—=—=—t +—

fg fi 6 £ f,, 40 -100/7 40
f =-50cm

eq g
Theretore, the focal length of the combination is

—50cm.
By Lens maker's formula for convex lens

L=(£_1J[£]
5o\ R

4 .
for, #r, =5/i =4R

5
for M, =;«f2 =35R = fi=C)ve

For critical angle 0,

sin@, = < air
il

For greater wavelength or

lesser frequency p is less. So,

critical angle would be more. So, they will not suffer

reflection and come out at angles less then 90°.

0 | Water

For the image to be real and of same size as object,
final image should be formed at the position of object
itself.

Let x be the distance of object from plane surface.
Apparent distance from surface = px

This should be centre of curve

spx=30 = 1.5x =30 =>x=20
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124. (b)

125. (b)

126. ()

127. @)

128. (¢)

129. @)

130. (b)

131. (b)

IR, =R, R,=—2R
1 1 1

LR || P

f " J[Rt Rz}

L s Lt |98
() R 2R 2R
R=4.5¢cm

Here,P|=5D

P,=P-P;=2-5=-3D

o __fi_-h 3

(0 5] - fz B Pi N 5

Longitudinal chromatic aberration = f
=0.08 x20=1.6cm

| 1 1
el

1 1 1
—=(l.5-]) ———
16 ( )[R co]
1 1
= —=05x—=R=8cm
16 R
For reading purposes :
u=-25cm, v=-50c¢cm, =7
I 1 1 1 1 1
e = 4 =
f v u 50 25 50°
P=—=+2D

For distant vision, {' = distance of far point =-3 m

L
3
Pz :]:;_I:bi :@_@:—3.75 D
80 20

[-Hg_ ) ]]
PEJ Ha o +5

P {ug —1]_ Z100/100

Hi
u u
=l [_g = I] =]
H Hy
1.5 -1 5
K 5 i 0.9 3
4 A4 > Prism angle
. s Al}glie of
i mn minimum
- deviation
Incident—> C A <} e—> Angle of

angle emergence

B
The angle of minimum deviation is given as
O min =7 Te-A
for minimum deviation
8 in =A then

min

Get More Learning Materials Here : &

132. (a)

133. (¢)

134. (b)

135. (b)

136. (a)

2d=i+e

incaseof &, I =e

24=2i r;=ry= £
i=A=90°
from smell’s law
| sini=nsin |

oo o #
sin A =nsin —
2

. A A ;
2 8IN—Ccos—=nsin—
2 2 2

2 cos d =n
2
when A=90°= Foin
then Min — \/5
i=A=0n_._ =2

max
Fora thin prism, D=(p—1)A
Since Ay, <A, = p <p, =D, <D,
The ray is incident on face AC at an angle A4, afier
reflection, it incident of face BC at an angle B. Thus

LA+ 2B =90°,

As B < A, so the ray iftotally reflected from face BC, it
must be reflected from A C also. For this angle B should
be greater than critical angle C. For minimum value of
L, B can be infinitesimally than C, so B = C (critical

angle). We know that

Y |
1 1

L= SnC ~ sinB ’ =i i
For A=8, B=45° '

Mmin = Gnase 2 c
The angle must be equal to the critical angle,

. 1 . 1
C =sin l[—]:sm [[——]:45"
i V2

sini

According to Snell's law p=

sinr
= (1)sin 2A=(p)sinA = p=2cosA

As we know, the refractive index of the material of the
prism

. [6m+A]
sin| —™——
L B E B

sin (A/ 2)
it A+ 5mj
A= 2 ~ cos (A/2)
COLAL="snA/2  sin(A/2)

[ n=cot(A/2)]
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m tA . = B
= Sin [ 5 ] =sin(90° + A/2) 140. (d) i =i =EA
= d;,=180°-2A As A+8=1,+i,
1
; - . A 0°
137. (d) Asweknowp= SnC S 8=ip+i—A ZEA +2A—A =—= 6:; =30°
1 _2 31010103
u = sinﬁ(}"_ﬁ 141, @ Here X :1.22)., 0rx=],22x5xl0 ::c]_l]2 %10
For total internal reflection to take place e B A 1010
orx=122x5x10"m=6.1m
i = 1 - 2 x is of the order of 5 mm.
o3 142. (d) Resolving power a(l/A).
2
C= sin‘l§§42° Hence, ML:E‘-‘.E—:E
. . P— fU ~
Angle of incidence > critical angle, hence TIR takes 143. (@ —=9, =~ ;=91
lace e
138. ) %eviation s Also fy +£,=20 (- final image is at infinity)
So.8=8 +52=0 9i;+fc=20.fc=2cm. f0=180m
o _1] YA + (11— 1) Ay =0 144. (b) Innormal adjustment,
Ay (1L75-1)="(L5-1)15° M=tLogg F =T 00
0.5 £, %20 20
= A,=— ®15°
# 0.75 fy £, 200 5
: — Oy == 1+—[=-48
or A: =_10°. 145. (ﬂ) [!) M fc [] + d J 5 25
Negative sign shows that the second prism is inverted (since least distance d = 25¢m)
with respect to the first. i fo 200 5
A48, 60430 . WMLy
139, (b) = 5 = 2 = 45" e
fi
6. ) m=P-To
o f,
ﬁZt—Uﬂt—6—0x2°:24°
f, 5
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