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T.Vediyappan.,M.Sc.,B.Ed.,M.Phil., Department of Physics
Jayam Vidhyalaya Matric Hr Sec School, HARUR
STD : Xll Unit-6 Optics PHYSICS

Creative One Mark Questions and Answers

1. In image formation from spherical mirrors, only paraxial rays are
considered because they
(a) are easy to handle geometrically

(b) contain most of the intensity of the i ent light
(c) form nearly a point image of a poj C

(d) show minimum dispersion®f ecg
2. Critical angle of light passing fro t ter is minimum for

(a) red colour en colour
(c) yellow colour violet colour
3. The angular dispersion by a prism
(a) increases if g fiverqge reffactive index increases
(b) increas e agerage refractive index decreases
(c) remains ant whetherffhe ggerage refractive index increases or
d ses

icr@8cope will i t that of te decrease.
)¥nicroscope eS@pe bojl

(c) micros tel@cope bothquilNlecPase

i ilNlecrease that@f telescope increase.
5. A ray of lighfgpasseg through r rent media with refractive

indices pi, 2, he figure. The surfaces of all media

are parallel. If the e 2
must have

relation with a er?r ctive index.
of olgjec lens is increasedthen magnifying power of :
a

will Incre

1s parallel to the incident ray AB, we

Lo | 1y
(@) p1 = o
(b) 2 = s :
() M3 =p4 BT
(d) pa = A
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6. A ray of light from a denser medium strike a rarer medium at an angle of
incidence 7 (see Fig). The reflected and refracted rays make an angle of
90° with each other. The angles of reflection and refraction are rand r.
The critical angle is

(a) sin-1(tan r)
(b) sin-1(tan 1)
(c) sin-1(tan r)
(d) tan-1(tan i)

4
7. Arod of length 10 cm lies along the@xis of a concave mirror of

focal length 10 cm in such a wayftiiat it§end closer to the pole is 20 cm
f

away from the mirror. The 1 of the image is
(a) 10 cm 15 cm
(c) 2.5cm (d) 5cm
8. A ray of light tgWeRinggn the’dir€ction % (i ++/3j)is incident on a plane

mirror. After rt

~ (-2

cm/sec
6 010cm/sec

P b) 45°
¢ x(d) 75°
M d is 2.0. %ty of light in diamond
X
Q
SEC

omatic b avelength 420 nm in air travels
in water (u=4/3). Its C water will be
(a) 280 nm (b) 560 nm

(c) 315 nm
11. The frequency of a light Wave in a material is 2 X 1014 Hz and
wavelength is 5000 A. The refractive index of material will be
(a) 1.50 (b) 3.00
(c)1.33 (d) 1.40

12. Light travels in two media A and Bwith speeds 1.8 X108 m s-1 and

2.4 X 108 m s~1 respectively. Then the critical angle between them is
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(@) sin () (b) tan't (3)
(o) tan't () (d) sint ()

13. A ray of light travelling in a transparent medium of refractive index u ,
falls on a surface separating the medium from air at an angle of incidence
of 45°. For which of the following value of u the ray can undergo total
internal reflection?

(a) u=1.33 (b) u=1.
() u=1.50 (d) u=

14. A thin glass (refractive index 1.5) lengfhds optigfl power of — 5 D in air.

Its optical power in a liquid mediu 18 refBactive index 1.6 will be

(a)-1D b
(c)-25D D
15. A double convex lens of fgcal ¥gn cm is made of glass of refractive
index 1.5. The radi va of one surface is double that of other
surface. The val all ydiugiof curvature is
(a) 6 cm ) 4.5 cm
()9 cm m

16. Ana atic coiwergent doubl lenses in contact has a power
of + 2B. The convex lens poﬁr + 5D. What is the ratio of dispersive

ergof ergen

p

:5
2

rgent lenses %
(b) 3 : %
%€
cal length 20 cm is 0.08.

17. The dispersiv of materi
Whatis t itt@lindl chroma errag
(a) 0.08 c 8/20 cm

n of thelens?
) 0.16 cm

02. When placed in the position of
s a deviation of 302. The angle of incidence
is
(a) 30¢ (b) 452
(c) 15¢ (d) 60¢
19. A ray of light passes through an equilateral prism such that the angle of
incidence is equal to the angle of emergence and the latter is equal to
3/4th of the angle of prism. The angle of deviation is

(a) 45° (b) 392
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(c) 209 (d) 30¢
20. A telescope has an objective lens of 10 cm diameter and is situated ata
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) 5cm (b) 0.5 m
(c)5m (d) 5 mm
21. Wavelength of light used in an optical inst entare 1; =4000 A and
A, =5000A4 , then ratio of their respective %g powers
(corresponding to A;and ;) is ¢

(a) 16: 25 @
(c)4:5 d 4,

22. The magnifying power of a t@leS€0peiis 9. When it is adjusted for parallel
rays, the distance betwe e @bjecCtive and the eye piece is found to be

20 cm. The focal lefygt enses@are
(a) 18 cm, 2 (b) 11 cm, 9 cm
(c) 10 cm, 15cm, 5 cm
23. The focal lengt the objectiveWf cope is 60 cm. To obtain a
magnificat®n of 20,%he focal leng eye piece should be

(@lc (b) 3 cm

)4 cm ¢ (d)5cm
24. 'Ixal lengths o % and eye le ronomical telelscope
are respectively 2@l ete cm. final agefis formed at (i) least
ion (ii) inl&& ng power in two cases will
(a) - 48, - ) ¥40, - 48
(c) - 40, + 48 O ) - 48, + 40

25. A simple telescope, consisting of an objective of focal length 60 cm and a
single eye lens of focal length 5 cm 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 22 at the objective, the angular width of the image is
(a) 102 (b) 24¢
(c) 50° (d) (1/6)°
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26. A double slit is illuminated by light of wave length 6000A. The slit are
0.1 cm apart and the screen is placed one mete away calculate
[a]6X 107 3rad [b] 6x 103rad
[c] 5% 10 3rad [d] 6x 1037ad

27.In Young's double slit experiment the fringes are formed at a distance
of 1m from double slit of separation 0.12. The distance of 3r4 dark band
from the centre of the screen given 1 = 6000A

[a]0.12 mm [b]0.12cy
[c]0.12m [d]O0.

28. In Young's double slit experimegt thé w e formed at a distance
of 1m from double slit of separatlo e distance of 3 bright band
from the centre of the screen gi OOA
[a] 1.5 cm
[c] 1.5% 1072 [d]1.5>< 10‘3

29. In young'’s double rimeft the two slits are illuminated by light

of wavelengt the diStance between the fringes obtained on

the screen is e whole ap@ar is immersed in water then find
out an fringéqidth (refrac x of water = -)
[a] 0.1 /[

[c 15 L 4 d] 0. 0015
30. T ath ifference ek} 0 1nterf %S ata point on
scfeen’is 1715 ¢ e Wavelength. 6 difference is 0.01029
cm. Find the \ \
a] 60004 ~7A
c] 5000 A 10774
31. A whose biperiment jg is immersed in water. if the fringe

width in air is £ and
1.5 and 1.33 respecti the value of the fringe width

[a] 3 B4 [b] 48,

[c] 1.5 B, O [d] 1.338,

32. Light of wavelength 6000A is incident on a thin glass plate of
refractive index 1.5 such angle of refraction into the plate is 60 .
Calculate the smallest thickness of plate which will make it appear dark
by reflection

[a] 4 X 107"m [b] 400 mm
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[c] 400A [d] 0.4x 10™7m

33. An extended object is placed perpendicular to the principal axis of a
concave mirror of radius of curvature 20 cm at a distance of 15 cm from
the pole. Find the lateral magnification produced.
[a]-2 [b] -4
[c] -2 [d] 4

34. A point object is placed 60 cm from the pole of a concave mirror of
focal length 10 cm on the pr1nc1pal ax1s

[a] -12cm
[c] -12 mm

35. A person looks into a spherlcal m ize of image his face is
twice the actual size of his fagf. 1 e is at a distance of 20 cm, then

find the radius of curvature
[a] 80 cm O mm

[c] B0m d] 0.8 m
36. The distance ect and its image in a convex mirror of
focal length e size of image if the object sizeis 1

gle that
ed from gla

38. Find the angle ofr

vacuum, making an angé®€qual to twice the critical angle

—cm c‘
\leass medium (u = 1.5) if

4 (_
d] cos™?! (5)

n a Medium (u = 2)if lightisincidentin

[a] sin™ () [b] cos™* ()
L1, 4 1, 4
[c] sin™* () [d] cos™* ()
39. Find apparent height of the bird
[a] 48 m [b] 48 mm
[c] 48 cm [d] 0.48 m
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40. Find apparent depth of the fish

[a]27 m [b] 27 mm
[c] 27cm [d] 0.27 m
41. At what distance will the bird appear to the fish ?
[a] 84 [b] 84 mm
[c] 84 cm [d] 0.84 m

42. At what distance will the fish appear to the bird?

[a] 66 m [b] 84 m
[c] 0.66 m [d] 0.632
43. Find the apparent depth of are gbjecf{ seen w surface AB.
[a] 36 m [HhO.
[c] 36 mm & mm

44. In determine the apparent the position of the coin. Also find the
effective refractive index ination of the glass and water slab
1 39 [b] 1.40

[d] 1.49
45 Calculate th ower
O 1639

crown glass from the given data
46. Ap01 t ofjech is pla ed

rlncipal axis of a thin with parallel

cude bo ar1e51e a e radii o rvature. Discuss about the

of the im

[

[c]
47 Fmd foc ngth Wf the lens s

a]l + 10 cm ]-

c] +20 cm -20 cm
48. A glass or glycerin @ ensWefractive index 3/2 has got a focal

length of the lens if it ersed in ethyl alcohol of refractive index

cm

1.36
[a] 243.75 cm [b] 342.75 cm
[c] 136.75 cm [d] 263.50 cm

49. 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
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[c]the aperture of the lens [d] the object size

50. 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] 1.66D [b] 4.00 D
[c] -100 D [d] -3.75D

S.NO OLUTIONS

(© they form nearl of pomt source.

(d) Violet colour

L [N | =

(a) The angular dispe
v = (wv—1)A,Qr = (pv—
hence 0 increa

the ahgle betwee th
angle of priSa’So i

of light, 6 = (3v — dr) Where
active index increases, then & increases &

4 (d) Magnifying p
— LD .

Hence with increase fo magnify microscope decreases.

Ma gnifying power of telescope = f « £
£
Hence with increase f0 magnifying power of telescope increases.

5 (d) pa =
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6 1

sin90° 1
2= =

@)

[For critical angle]

sinC  sinC

L}
21
Applying Snell’s law at P. we get

1 sinr’ 5]'11(90—1‘)
2= sinr

Czsin_l[

Ci=ra+r=90°
sini [ ]
1
2 sinr
From (i) and (ii)
C=sin!(tanr)

COST

Q)

... (i)

7

@

=10cm
f &

B A

[ ——
+“10emP*20cm ™™

For when u2 =-30c¢

—20
300

The th ofthe mirror

_+_
1

@d of the 1od the image distance
=— 70 cm

1'1
—2+1

20
70 cm

cos(180° —@gr) =

—2a)=-=
) 2
z’,
- 180° =
o [+

o 180°—2a=120°
Option (a) 1s correct.

@

. cos(180°

@@ 1.5x 10 cm/sec

L

C . 420
(€) V=—or iy =

L

ven = ——— =31511m
m (4!3)
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11 D) velocity of light in vacuum (c) Butv=uvi=2 % 1014 % 5000 = 10710
H= : : : . : ,
velocity of light in medium (v)  Inthe medium. v= 108 m/s.
8
Vese 3x10%
p— p— 8 pu— _:) .
Vined 10
12 (@ Here. 1-'AJ= 18 %108 ms? Light travels slower in denser medium. Hence medium 4 is a denser medium and medium B is a
vp=24x 10°m s rarer medium. Here, Light travels from medium 4 to medium B. Let C e the critical angle befween them.
inC =4 = R Refractive index of medium B wir.t. to medium A is
A iy 4 Velocityof lightinmedum4 v,
He ™ Velocityof lightin medium B Vg
v, 18x10° 3 (3)
sinc=4 = T o C=sin ‘EJ
vg  24x10° 4 4 Py
13
|
-
in = -
14
15
R=45cm
16
17 on=awmf
18
19

As A+3=1y+1,

.'_5:i1+i2—A= A+—A-A =

|
| Lo
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r— —

X 1.22). 1.22%5%10° x10710
(d Here = or x =

10000 D 10%1072
orx=122x5x10"m=6.1m
x 1s of the order of 5 mm.

xlﬂ3

() Resolving power a(1/2).

: 7 5
Hence. (R-P), _f2 2
(RP), 72 4

\]
\Y]

fo

209, - fy=9f,

Alsof, +1 =20 (- ﬁnalunagensat
9f,+f=20.f,=2cm. .. :;

(b) In 1101‘111:—1] ad_]ustmem
M:i—ﬂzzﬂ__ f, %3 cm

(i) For m" dark fringe X, = given, D = Im = 100 em, d = 0.12 mm = 0.012 cm

2d

© (2x3-1)x100x6x107 i
X3 = 250012 =125cm [ m=3and =6 107 m]

nD2. 3x100x6x107
{ii) For n™ bright fringe x = e = X5 = 0012 =15 10?m=15cm [vn =3
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A y s .
o =7=>0_=02 Daxi = Uy _ Tw = Feair =a, = Ao - 0:2%3 =0.15
d O iy }"air M "1‘}" 4
30
Path difference = 171.5 % = 77- = odd multiple of half wavelength . It means dark finge is observed
343 ., 0.01029x2 5 ¢
According to question 0.01029 =——2A — A =277 - 6x10%em = A = 6000 A
2 343
31 3
n -1 9 !
w —_- a — — Sﬁn
mg-m, " 34
2 2 ys
32
5 ni 6x1077 %10
fcosr=nh = t= = = ‘m
: 21co D xcosb0 1.5 A
33 | Sol.Given wu=-15cm, o
: Aliter: Using direct formula:
Using ~1-+-1— = -!- w vel=30c - f -10
v ou f m= = = -
f-u -10-(-15)
m= —
v
f=%-10gm
35
2=
f—=(=20)
f=-40cm or R=80cm
36 andmage g¥stances.

And also, U=,V =ty
1 1 1 ..
T el It
-x % y +12 i)
Solving (i) and (ii) simultzneously, we can get 1 and v.
The relevant answers are ¥ =-24 cm, v=+8 cm
Fig. 1.53 Using 1= (e
We have AA'=32cm So, the image size is 1/3 cm.
= AO+A’'0=32cm
= x+y)=32 (i)
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37 | Sol. Maximum angle of refraction from denser medium to rarer
medium is the critical angle. Hence,
1.5 sin C = 1 sin 90°, where C = critical angle.
sinC =2/3
C=sin™ 2/3
38 Sol. Since the incident light is in rarer medium, total internal
reflection cannot take place.
1
C =sin™!' — =30°
7
i=2C=60°
Applying Snell’slaw, 1 sin 60° =2 sin r
sinr= —
4
39 (i) Here, bird is an object and fish is a
apparent height observed by the fish
40 rver. Hence,
41
42
43

T.Vediyappan.,M.Sc.,M.Phil.,B.Ed.,

Kindly Send me Your Key Answer to Our email id - Padasalai.net@gmail.Com



https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalal.Net www.Trb Tnpsc.Com

44 Sol. Total apparent shift is

s = tl(l——l—)+t2{l—i)
e Hy
| 1
or s=8[l—z]+4.5[l—-§]
3 2

or s=2+15=35cm
The apparent depth of the coin from the top ist=(8+4)5)
—13.5 =9 ¢m and, the real depth of the coin is
t+1,=8+45=125

o ) Real depth
Therefore, the effective refractive index is Uy = Apparent dep

45 Sol. Here, i, = 1.523 and p,=1.5145
Mean refractive index, 6
. 1.523 +21.5145 1.8

Dispersive power is given

46

47
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48 Sol. According to lensmakers formula
7=l Ew)
z | | — - —
oy R, R,
1 I 1
—=015-)|—-— i
= 7 a )[ R Rz) (i)
1 1.5 1 1
In ethy1 alcohol, = (— - l)[-—— - —J (ii)
Dividing (i) and (1i), we get
NE !
15-n —- =
Siiguia _ (R R, ]
em
1.36
= Stiquia = 242.75 cm
49
(b) One should increase the power of lens i
50
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