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Pre-Medical : thsics
RAY OPTICS

The phenomenon of scattering obey Rayleigh's

1
law i.e. | OCF' Therefore, then the traffic

signals are of red colour. In this case the
scattering particle (air molecules) should have

size

(1) greater than the wave length

(2) smaller than the wave length

(3) of the order of wavelength

(4) None

Paraxial rays in geometrical optics are those

rays which are

(1) parallel to principal axis making large angle
of incidence

(2) non-parallel to principal axis

(3) parallel to principal axis making small angle
of incidence

(4) None

If an object is placed in front of a concave

mirror and the lower half of the mirror is

covered with opaque material then what

happens

(1) lower half of the object will be seen as image

(2) upper half of the object will be seen as image

(3) No change in the image will taken place
(4) image will be completely formed with less intensity

Optical fibre consists of core and cladding

whose refractive index are related as

(1) Megre = Potading

(2) Meore > Potating

) Heore < Potading

(4) No relation between them

Dispersion occurs due to

(1) Refractive index of medium for different
frequencies is same

(2) Refractive index of medium for different
frequencies is different

(3) Refractive index is different for same
frequency

(4) It does not depends on frequency
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(D) Kegre = Metaging

(2) Moore > Metaging

(3) Meore < Metading

(4) No relation between them
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Sun is visible a little before sunrise and until
a little after the actual sunset due to

(1) Reflection

(2) Refraction

(3) Scattering

(4) Total internal reflection

While moving in a bus or a car during a hot
summer day, a distant patch on road appears
to be wet. It is due to

(1) Reflection

(2) Total internal reflection

(3) Scattering

(4) Dispersion

Clouds which have droplets of water appear to
white. This happens because of

(1) Dispersion

(2) Scattering

(3) Chromatic aberration

(4) Total internal reflection

In modern microscopes, multi component
lenses are used for both objective and eye lens
to improve image quality by minimising.

(1) Reflection
(3) Magnifying power (4) Scattering

(2) Optical aberration

Thick lenses shows chromatic aberration due
to

(1) Refraction

(2) Total internal reflection

(3) Dispersion

(4) Scattering

Rainbow formation is due to

(a) Refraction

(b) Dispersion

(¢) Total internal reflection

(d) Scattering
(1) aand b
(3) b and ¢

(2) a, b and ¢
(4) b, cand d
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The condition for observing a rainbow are that
sun should be shining in one part of the sky
while it would be raining in

(1) same part of sky

(2) opposite part of sky

(3) rain is not required

(4) it can rain anywhere

In secondary rainbow there are

(1) 1 total internal reflection

(2) 2 total internal reflection

(3) No internal reflection

(4) Depends on the size of water droplet
Modern telescopes are designed in such a way
that there is no chromatic aberration present.
It is used by having

(1) Convex lens

(2) Concave mirror

(3) Both concave mirror and convex lens
(4) Prism

Laws of reflection are strictly valid for

(1) Plane surfaces

(2) Rough surfaces

(3) All types of surfaces

(4) None of these

A short pulse of white light is incident from air
to a glass slab at normal incidence. After
travelling through the slab, the first colour to

emerge is
(1) Blue (2) Green (3) Violet

A passenger in an aeroplane shall

(4) Red

(1) Never see a rainbow

(2) may see a primary and a secondary rainbow
as concentric circles

(3) may see a primary and a secondary rainbow
as concentric arcs.

(4) shall never see a secondary rainbow

In telescope, which mirror is used as objective

instead of convex lens

(1) Parabolic concave mirror

(2) Plane mirror

(3) Convex mirror

(4) Mirror can't be used

Oumeeeseses——————
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Objective lens of telescope has large aperature
(1) to increase intensity and resolving power
(2) to reduce resolving power

(3) to obtain small magnifying power

(4) to reduce intensity

In vacuum, all colours

(1) have same speed

(2) have different-different speed

(3) do not move

(4) absorb all colours

A person can see his inverted image in a
concave mirror when he is

(1) between focus and center of curvature (C)
(2) beyond C

(3) between focus & pole

(4) at focus

Which of the following colours of white light
deviated most when passes through a prism.
(1) Red light (2) Violet light

(3) Yellow light (4) Both (1) & (2)
An under-water swimmer cannot see very
clearly even in absolutely clear water because of
(1) absorption of light in water

(2) scattering of light in water

(3) reduction of speed of light in water

(4) change in the focal length of eye lens
The direction of ray of light incident on a
concave mirror is shown by PQ while direction
in which the would travel after reflection is
shown by four rays, marked 1,2,3 and 4 which
of the four rays correctly shown the direction

of reflected ray ?

(11 (2) 2 3)3 4) 4
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Optical densness of a medium is measured in
terms of

(1) refractive index
(3) (1) & (2) both

Virtual image formed by convex mirror has

(2) mass density

(4) can't measure

magnification ___

(1) Positive

(2) Negative

(3) convex mirror can't form virtual image
(4) None of these

An air bubble is formed inside water. It act as
a:-

(1) convex mirror (2) converging lens
(3) diverging lens (4) plane mirror

An object is first seen in red light and then in
violet light through a simple microscope. In
which case is the magnifying power longer.
(1) violet light

(2) red light

(3) same in both light

(4) can't see magnified image

A convergent lens of 6 diopters is combined
with a diverging lens of -2 diopters. Find the
power of combination?

(1) 4 diopter

(2) 6 diopter

(3) 8 diopter

(4) 10 diopter

A prism is made up of flint glass whose
dispersive power is 0.053. Find the angle of
dispersion if the mean refractive index of flint
glass is 1.68 and the refracting angle of prism
is 3°.

(1) 20.08° (2) 10.08°

(3) 0.208° (4) 0.108°

If x and y be the distances of the object and
image formed by a concave mirror from its
focus and f be the focal length then

(1) xf = y? (2) xy = P
B)xlty=f1 @) xly =12
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How does refractive index (p) of a material vary
with respect to wavelength (A) ? A and B are
constants

) B
(1) p=A+BA (2) “:A"'_xz

B
(3) n=A+BA 4) u=A+x

Consider the metal coin in figure. The right half
is polished, while left half is unpolished.

Polished
Unpolished

In a dark room, this coin is placed face up on
the floor and illuminated with a thin-beamed
flashlight, as shown in figure. A and B look at
the coin from the position as indicated in figure.

Beye

/o

Flashlight beam

Aeye

Kl

Floor

coin

According to A, which half of the coin
(if either) is brighter?

(1) The polished half

(2) The unpolished half

(3) Both halves look equally bright

(4) Both halves look completely dark

A diminished image of an object is to be
obtained on a screen 1.0 m away from it. This
can be achieved by approximately placing:
(1) a convex mirror of suitable focal length
(2) a concave mirror of suitable focal length
(3) a convex lens of focal length less than 0.5 m
(4) a concave lens of suitable focal length.
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n the figure is a bi-convex lens made | 35. o 3 fafsr sTaarrent &1 fir=1-Torw UGt ufeea
of different transparent strips of two different ﬁaﬁgq@_mﬁgaﬁmw%| Ife o7 T TS
refractive indexes. If the parallel rays of light 1 R TR0l erafad Bt §, A 3T8ed hed g3 -
is incident on the lens then select INCORRECT
statement n,

e e
n2
T
T
(1) rays will intersect before focussing (1) ®1hg T Tgat fatol gfaeee Sam
(2) rays will be focussed at two different points (2) 2t FA-f= fogail W fordl wiskfaa Erft
(3) the lens may have four focal points (3) 9 & IR WY o &1 Wahd %Gﬁﬁ;'@;iﬂi
different from each other. q AT E
(4) None of the these (4) 3T T Y w1
ANSWER KEY
Que. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans.| 2 3 4 2 2 2 2 2 2 3 2 2 2 2 3
Que. 16 | 17 18 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
Ans.| 4 2 1 1 1 2 2 4 1 1 2 3 1 1 4
Que. 31 32 | 33 | 34 | 35
Ans.| 2 2 1 2 4



Hints & Solutions
When the scattering particles are of size smaller
than the wavelength of light then only
Rayleigh's law is applicable. Due to this traffic
signals are of red colour.
1 T RO o Tt HI=1 & STel 01 1 SRR WehTdl
&1 airesd § 9 8 | 35 SR Sfthes faret e T
% B Bl
Paraxial rays are those rays which are incident
at a point close to the pole of the mirror and
makes small angle with principal axis
3urefiar foRTor o St § S foR g 1 & 9y 2t
¥ 9T MY IV SIgd FH S S|

By taking the laws of reflection to be true for

all points of the total mirror, the image will be
that of the whole object but as the area of
reflecting surface has been reduced, the
intensity of image will decreases.

TehTRI o T h (1o 01 SU0T o Tk forg o fordt
T T &1 Ffafarsl 9Tt S Afeh Teieh g
BTt S I oh ShIUT SITcIferwl oh! CiIoicll o ol ST |
Optical fibre has core and cladding in which
the refractive index of core is greater than
refractive index fo cladding so that total internal
reflection takes place from the boundary of
core-cladding interface.

quf SRk T & o I 1 Aiesm Hoa a1
TR 1 Hemd fotel B =1fed vl ol ST=iieh
A {9 T

Disperssion takes place because refractive
index of medium for different frequency is
different for eg — The bending of red light
component is least and that of violet part is
maximum

RTRT 1 01 Ta&qur STem-ofer g @& o
ST ST STIIHIR 3 IO AT & TeRT b AT T
o1 forerer Hordt = Bl & a1 ST U1 Rl foreret ward
ST el €

It is due to refraction of light through the
atmosphere. By actual sunrise we mean the
actual crossing of the horizon by the sun. Due
to refraction the apparent shift in the direction
of sun is about half a degree and corresponding
time difference is about 2 minutes.

TSR] & HIEH H FehTRT o ST o R0 AR
T 1 AT o IR AT FEAI © | STISH o R
T 1/2 T it S S e a4 SR ST
2 foe =1 B B
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This is due to mirages which are caused by
total internal reflection.

ot STk TRIEH ob <RI T Bl & 3 T W
ed ol

When sunlight is incident on the particle whose
size is large as compared to wavelength then
scattering of all colours are same.

Tl T T TR 3 01 O ST Sl & FoTTehT ST
TERE & TR i Tl H ST & a8 | fohTori w1
Jeh10 THME B B |

optical aberration i.e. defects of image due to
lenses i.e. chromatic and spherical aberration
can be minimized by using multi component
lenses.

Tt faraer en oot fader i o foran s & foe
o9 H <Y W B © a2 afera ot TorerT 3T gt
gl

When white light passes through thick lenses,
red and blue colour are focussed at different
points which is called chromatic aberration
STl Yo WeRTRT HIS O TR STTaferel Sl & o aret 31 e
et T T IR ST 3T o 2 |

Rainbow formation is due to the combined
effect of disperssion, total internal reflection
and refraction when sunlight is incident on
rainwater droplet then dispersion occurs from
I*t face, TIR occurs from II" face and again
refraction occurs from I** face by which
rainbow is formed

An observer can see a rainbow only when his
back is towards the sun i.e. sun should be
shining in one part of sky and it should be
raning in opposite part of the sky.

In primary rainbow there is in one total internal
reflection where as in secondary rainbow there
are two total internal reflection.

There is no chromatic aberration in mirror, so
telescope with mirror objectives are called
reflecting telescopes

Laws of reflection are valid for all types of
surfaces i.e. plane and rough surface
Freugency does not change during refraction
so the velocity of red colour is maximum in
glass.

A passenger in an aeroplane may see primary
and secondary rainbow as concentric circles.

Omeeeeeeese—————
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Parabolic concave mirror is used because it is
free from spherical and chromatic aberration.
vacuum is a non-dispersive medium in which
all colours travel with same speed.
When person is between focus & centre of
curvature and at focus, his inverted image is
formed behind him, but when he stands
beyond C, image is formed between focus and
center of curvature is in front of him and thus
he is able to see his image.
Because refractive index of lens material is
greater than medium therefor air bubble show
diverging nature
M.P. =1+ b
f

f <f,
so, the magnifying power is larger when the
object is seen in violet light.
Here P, = 6 diopters, P, = -2 diopters
Using the formula P =P, + P, = 6 — 2 = 4 diopters
As the refracting angle is small deviation

=n-DA
angle of dispersion

=(m DA (= DA= (1, -1 )A

T _
- [“’mean - 1JA(HH‘Iean 1) = l:'J'A\(l'j“rﬂean - 1)
= (0.053)x 3x(1.68—1) = 0.108°

f f-v fy
"=ty x f
= xy = {2

) B

Cauchy's formula is u=A+F

The light reflects of the coin and reaches A's
eye.

; B's eye

Oumeeeseses——————
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As the polished half is smoother than the
unpolished half, hence the polished half
behaves more like a mirror. So, most of the
light striking the polished half of the coin
reflects instead of going diffusion reflection.
Hence, A sees a high percentage of the light
that hits the polished part of the coin.Light
hitting the unpolished half undergoes more
diffuse reflection, bouncing off the coin in all
different directions. Hence, a smaller
percentage of that light reaches A's eyes. So,
for A the polished half looks more brighter than
the unpolished half.

Image can be formed on the screen if it is real.
Real image of reduced size can be formed by
a concave mirror or a convex lens of maximum
focal D/4.

Shown in the ray diagram, is an incident beam
of parallel rays 1,2,3 & 4. Rays 1 & 3 pass
through the medium 1

= It has a focal length f, given as
R
17 2(n, -1
Similarly rays 2 and 4 passes through the

medium 2.
= It has a focal length

f &

27 2(n,-1)
when n, > n, f, <f and vice versa.

Therefore, there are two focal points at right

f

' R
hand sides; for the other sides f, = ———
2(n, = 1)
' Rl
and f, =————. Therefore, another two
2(n, -1)

focal points are for left hand side. We see that
the focal points (focal lengths) need not to be
same if R, # R, we obtain four focal points but
they are different from each other.
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