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PHYSICS

BOOKS - PRADEEP PHYSICS (HINGLISH)

RAY OPTICS

Sample problem(b)

1. If refractive indices of glass and water with respect to air are 3/2 and
4 /3 respectively, what is the refractive index of glass with respect to

water ?

° Watch Video Solution

2. The wavelength of sodium light in air is 589 nm. (a) Find its frquency in

air. (b) Find its wavelength in water (refactive index = 1.33). (c ) find its


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_8XTlaH2kv8EW
https://dl.doubtnut.com/l/_ywTVgBTmnmEU

frequency in water : (d) Find its speed in water.

° Watch Video Solution

3. A small ink dot on a paper is viewed through a glass slab of thickness
10cm , and refractive index 1.5. By what distance would the dot appear to

be raised ?

° Watch Video Solution

4. Calculate the minimum angle of incidence so that a ray travelling from

glass (1 = 3/2) to water (1 = 4/3) does not emerge out in water.

° Watch Video Solution

5.In the ray diagram shown here, calculate the speed of light in the liquid

of unknown refractive index.

° Watch Video Solution
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6. What curvature must be given to the bounding concave surface of
refracting medium (p = 3/2) for a virtual image at 40cm of an object in

this medium at a distance of 60cm. The adjoining medium is air (1 = 1).

o Watch Video Solution

7. A small point objects is placed in air at a distance of 60cm from a
convex spherical refractive surface of u = 1.5. If radius of curvature of
spherical surface is 25m, calculate the position of the image and the

power of the refracting surface.

o Watch Video Solution

8. The radii of curvature of the surfaces of a double convex lens are
20cm and 40cm respectively, and its focal length is 20cm. What is the

refractive index of the material of the lens ?

| ° Wiak A \NtAAaA CAlLiikiAan
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9. A double convex lens is made of glass of refractive index 1.55 with both
faces of same radius of curvature. Find the radius of curvature required, if

focal length is 20cm.

° Watch Video Solution

10. A diverging lens of focal length 15c¢m forms an image 10cm from the
lens. Calculate the distance of the object from the lens, given pu = 1.5.

What is the linear magnification of the image ?

° Watch Video Solution

11. Two lenses are placed in contact with each other and the focal length
of combination is 80cm. If the focal length of one is 20cm, then the

power of the other will be

° Watch Video Solution
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Sample problem(c)

1. Calculate the deviation produced by a prism of angle 6°, given

refractive index of the material of the prismis 1.644.

° Watch Video Solution

2. Aray of light falling at an angle of 50° is refracted through a prism and
suffers minimum deviation. The angle of the prism is 60°. Find the angle

of minimum deviation and refraction index of the material of the prism.

° Watch Video Solution

3. Calculate the dispersive power for crown glass from the given data

1, = 1.523 and p, = 1.5145.

° Watch Video Solution
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Sample problem(d)

1. A man's shortest distance of distinct vision is 20cm. What wil be the
type and power of the spectacle lens which he would he would require to

enable him to read a book at a distance of 60cm ?

° Watch Video Solution

2. A person's far point is at 2m. Find nature, focal length and power of the

lens he must use to see distant objects clearly.

° Watch Video Solution

3. Calculate the maximum magnifying power of a simple microscope
consisting of a convex lens of focal length 5¢m. Distance of distinct vision

is 2bem.

° Watch Video Solution
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4. An astronomical telescope of magnifying power 7 consists of two thin
lenses 40cm apart, in normal adjustment. Calculate the focal lengths of

the lenses.

° Watch Video Solution

5.In an astronomical telescope, focal length of eye piece is 5¢m and focal
length of objective is 75cm. The final image is formed at the least
distance of distinct vision ( = 25c¢m) from the eye. What is the

magnifying power of the telescope ?

° Watch Video Solution

Solved Example(b)

1. A light of wavelength 6000A in air, enters a medium with refractive

index 1.5 Inside the medium its frequency is...Hz and its wavelength is ...A

. l
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2. What is the speed of light in glass of refractive index 1.5 ? Given speed

of light in water is 2.25 x 10%m /s and refractive index of water is 1.3.

° Watch Video Solution

3. Arectangular glass slab rests at the bottom of a trough of water. A ray
of light incident on water surface at an angle of 50° passes through
water into glass. What is angle of refraction in glass ? Take u for water

4 /3 and p for glass 3/2.

° Watch Video Solution

4. What is the apparent position of an object below a rectangular block of
glass 6cm thick, if a layer of water 4cm thick is on the top of the glass ?

Given " (a)puy = 3/2 and “p,, = 4/3.

° Watch Video Solution
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5.Aray of light is incident at an angle of 45° on one face of a rectangular
glass slab of thickness 10cm and refractive index 1.5. Calculate the lateral

shift produced.

° Watch Video Solution

6. Refractive indices of water an glass are 4/3 and 3 /2 respectively. A ray
of light travelling in water is incident on the water glass interface at 30°.

Calculate the angle of refraction.

° Watch Video Solution

7.Aray PQ is incident normally on the refracting face of the prism BAC
made of material of refractive index 1.5. Complete the path of ray
through the prism. From which face will the ray emerge and at what

angle ? Justify your answer.

| ° Wiak A \NtAAaA CAlLiikiAan
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8. A transparent cube of side 210mm contains a small air bubble. Its
apparent distance, when viewed from one face of the cube is 100mm, and
when viewed through opposite face is 40mm. What is the actual distance
of the bubble from the second face and what is the refractive index of the

material of the cube ?

° Watch Video Solution

9. Refractive indices of water an glass are 4/3 and 3 /2 respectively. A ray
of light travelling in water is incident on the water glass interface at 30°.

Calculate the angle of refraction.

° Watch Video Solution

10. Calculate the speed of light in a medium whose critical angle is 30°.

° Watch Video Solution
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11. The critical angle of incidence in a glass slab placed in air is 45°. What
will be be the critical angle when the glass slab is immersed in water of

refractive index 1.33 ?

° Watch Video Solution

12. Determine the direction in which a fish under water sees the setting

sun. Given, for water . = 1.33.

° Watch Video Solution

13. The refractive index of water is 4 /3. Determine the angle of the cone
within which the entire outside view will be confined for a fish under

water.

° Watch Video Solution
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14. A point source of light S is placed at the bottom of a vessel
containing a liquid of refractive index 5 /3. A person is viewing the source
from above the surface. There is an opaque disc of radius 1cm floating on
the surface. The centre of disc lies vertically above the source O. The
liquid from the vessel is gradually drained out through a tap. What is the

maximum height of the liquid for which the source cannot be seen at all.

o Watch Video Solution

15. Determine the critical angle for a glass interface, if a ray of light, which
is incident in air on the surface is deviated through 15°, when its angle of

incidence is 40°.

o Watch Video Solution

16. Calculate the critical angle foe total internal reflection of light
travelling from
(i) water into air

(ii) glass into water. Given, .” u,, = 1.33 and .* u, = 1.5.
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o Watch Video Solution

17. One face of a prism of refractive index 1.5 and angle 75° is covered

2
with a liquid of refractive index . What should be the angle of

4

incidence of light on the clear face of prism for which light is just totally

reflected at the liquid covered face ?

o Watch Video Solution

18. Calculate the critical angle for a glass air interface, if a ray of light
incident in air on the surface is deviated through 15°, when its angle of

incidence is 40°.

o Watch Video Solution

19. A glass dumbbell of length 30cm and refractive index 1.5 has ends of

radius of curvature 3cm. A point object is situated at a distance of 12cm
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from one end of dumbbell. Find the position of the image formed due to

refraction ai one end only.

o Watch Video Solution

20. A mark placed on the surface of a sphere is viewed through glass from
a position directly opposite. If the diameter of the sphere is 10cm and

refractive index of glass is 1.5, find the position of the image.

o Watch Video Solution

21. Light from a point source in air falls on a convex spherical glass
surface (u = 1.5 and R = 20cm). Calculate position of the image when

the light source is at 1m from the glass surface.

o Watch Video Solution
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22. An empty spherical flask of diameter 15cm is placed in water of
u = 4/3. A parallel beam of light strikes the flask. Where does it get

focussed, when observed from within the flask ?

o Watch Video Solution

23. Light from a point source in air falls on a convex spherical glass
surface (u = 1.5 and R = 20cm). Calculate position of the image when

the light source is at 1m from the glass surface.

o Watch Video Solution

24.What curvature must be given to the bounding surface of u = 1.5 for
virtual image of an object in the medium of © = 1at10cm to be formed
at a distance of 40cm. Calculate power of the refracting surface and also

two principal focal lengths of the surface.

o Watch Video Solution
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25. A sunshine recorder globe of 30cm diameter is made of glass of
© = 1.5. A ray enters the globe parallel to its axis. Find the position from

the centre of the sphere, where the ray crosses the axis.

° Watch Video Solution

2
26. A biconvex lens has focal length 3 times the radius of curvature of

either surface. Calculate refraction index f material of the lens.

° Watch Video Solution

27. Shows a thin lens with centres of curvature C; and Cs. If u = 1.5,

what is its focal length ?

[

° Watch Video Solution
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28. A diverging lens of refractive index 1.5 and focal length 15¢m in air
has same radii of curvature for both sides. If it is immersed in a liquid of

refractive index 1.7, calculate focal length of the lens in liquid.

° Watch Video Solution

29. A double convex lens made of glass of refractive index 1.56 has both
radii of curvature of magnitude 20cm. If an object is placed at a distance

of 10cm from this lens, find the position of image formed.

° Watch Video Solution

30. Find the radius of curvature of convex surface of a plano convex lens,

whose focal length is 0.3m and p = 1.5.

° Watch Video Solution
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31. A magician during a show makes a glass lens u = 1.5 disappear in a
through of liquid. What is the refractive index of the liquid ? Is the liquid

water ?

° Watch Video Solution

32.The focal length of an equiconvex lens is equal to radius of curvature

of either surface. What is the refractive index of the material of the prism

?

° Watch Video Solution

33. Explain what happens when a convex lens of refractive index 1.2 is

immersed in a liquid of refractive index 1.3.

° Watch Video Solution



https://dl.doubtnut.com/l/_EvvUsyerNe3C
https://dl.doubtnut.com/l/_CNMSdbXp9KOd
https://dl.doubtnut.com/l/_SkBNlYRUK8mS

34. The graph in shows the variation of image distance (v) with object

distance (u) in case of a lens. Find focal length of the lens. What is the

nature of the lens, if image formed is real ?

80+,

»
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o Watch Video Solution

35. At what distance should an object be placed from a convex lens of

focal langth 15¢m to obtain an image three times the size of the object ?

o Watch Video Solution
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36. The image obtained with a convex lens is erect and its length is 4
times the length of the object. If the focal length of lens is 20cm,

calculate the object and image distances.

° Watch Video Solution

37. An illuminated object and a screen are placed 90cm apart. What is the
focal length and nature of the lens required to produce a clear image on

the screen twice the size of the object ?

° Watch Video Solution

38. A convergent beam of light passes through a diverging lens of focal
length 0.2m and comes to focus at a distance of 0.3m behind the lens.
Find the position of the point at which the beam would converge in the

absence of the lens.

° Watch Video Solution
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39. The image obtained with a convex lens is erect and its length is 4
times the length of the object. If the focal length of lens is 20cm,

calculate the object and image distances.

° Watch Video Solution

40. A converging lens of focal length 50cm is placed co-axially in contact
with another lens of unknown focal length. If the combination behaves
like a diverging lens of focal length 50cm, find the power and nature of

second lens.

° Watch Video Solution

41. Two lens of power +15D and — 5D are in contact with each other.
What is the focal length of the combination ? What would be the position

of image formed by the combination for an object at 30cm ?

° Watch Video Solution



https://dl.doubtnut.com/l/_VtQcZZasli9N
https://dl.doubtnut.com/l/_yVvBqgwpVNSX
https://dl.doubtnut.com/l/_xpsADu7fdgMQ

42. Use the following ray diagram, Fig. to calculate focal length of lens L.

40 cm 30 cm

° Watch Video Solution

43. A convex lens of focal length 10cm is placed co-axially 5¢cm away from
a concave lens of focal length 10cm. If an object is placed 30cm in front
of the convex lens, find the position of final image formed by the

combined system.

° Watch Video Solution

44. A concave lens is placed in contact with a convex lens of focal length

25cm. The combination produces a real image at a distance of 80cm,


https://dl.doubtnut.com/l/_56t2CJVRRuHA
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when an object is at a distance of 40cm. What is the focal length of

concave lens ?

o Watch Video Solution

45. (i) If f = + 0.5m, what is the power of the lens ?

(i) The radii of curvature of the faces of a double convex lens are
9cm and 15cm. Its focal length is 12ecm. What is the refractive index of
glass ?

(iii) A convex lens has 20cm focal length in air. What is the focal length in
water ? (Refractive index of air-water = 1.33, refractive index of air-glass

= 1.5).

o Watch Video Solution

46. A real image of an object is formed at a distance of 20cm from a lens.
On putting another lens in contact with it, the image is shifted 10cm

towards the combination, Determine the power of the second lens.

. l
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47. A convex lens of focal length 30cm and a concave lens of focal length
60cm are placed in combination. If an object is placed 40cm away from

the combination, find the position of the image.

° Watch Video Solution

48. A double convex lens of 45D is made of glass of refractive index 1.5

with both faces of equal radii of curvature. Find the value of curvature.

° Watch Video Solution

49. A convex lens of focal length 25cm is placed co-axially in contact with
a concave lens of focal length 20cm. Determine the power of the

combination. Will the system be converging or diverging in nature ?

° Watch Video Solution
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50.Three lenses Ly, Ly, L3 each of focal length 30cm are placed co-axially
as shown in (Fig. 11(b).57).

An object is held at 60cm from the optic centre of lens L;. The final real
image is formed at the focus of L3. Calculate separation between

(i) L; and L3

(ii) Ly and Lg ?

C A DA
g Y Y

30 cm

or—»

60 cm

o Watch Video Solution

51. A convex lens is placed in contact with a plane mirror. An axial point
object at a distance of 20cm from this combination, has its image

coinciding with itself. What is the focal length of the convex lens ?

| oo ]
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52. A convex lens and a convex mirror of radius of curvature 20cm are
placed co-axially with the convex mirror placed at a distance of 30cm
from the lens. For a point object at a distance of 25¢m from the lens, the
final image due to this combination coincides with the object itself. What

is the focal length of convex lens ?

o Watch Video Solution

53. A convex lens of focal length 20cm is placed co-axially with a convex
mirrir of radius of curvature 20cm. The two are kept 15c¢m apart from
eachother. A point object is placed 60cm in front of the convex lens. Find

the position of the image formed by the combination.

o Watch Video Solution



https://dl.doubtnut.com/l/_cHrtFNriE5lj
https://dl.doubtnut.com/l/_Oi3UeltPFhlh
https://dl.doubtnut.com/l/_zJXQnx085wLz

54. A convex lens of focal length 20cm and a convex mirror of focal length
10cm are placed co-axially 50cm apart from each other. An incident beam
parallel to its principal axis is incideent on the convex lens. Locate the

position of final image formed due to the combination.

o Watch Video Solution

55. An object is placed 15cm in front of a convex lens of focal length
10cm. Find the nature and position of image formed. Where should a
concave mirror of radius of curvature 20cm be placed so that the final

image is formed on the position of the object itself ?

o Watch Video Solution

56. A thin convergent glass lens (,ug = 1.5) has a power of +5.0D.
When this lens is immersed in a liquid of refractive index py, it acts as a

divergent lens of focal length 100cm. The value of p is

| o Wik L\ dan C Al ikl n
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57. Find the position of the image formed by the lens combination given
in Fig.

f=+10cm -10cm +30cm

(
e

l¢——— 30cm ————-N*——-—N‘-— 10cm —»

° Watch Video Solution

58. One face of a glass cube of side 0.06m from the face opposite to the
silvered face. Looking from the object side, the image of the object
appears to be 0.11m behind the silvered face. Calculate the refractive

index of material of glass.

° Watch Video Solution
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59. Radius of curvature of an equiconvex lans is 0.2m. Its refractive index
is 1.5 . Calculate its focal length. If two such lenses are kept separated
with common principal axis by a distance of 0.2m, what will be the

effective focal length of the combination ?

o Watch Video Solution

60. Using the following data, calculate refractive index of the material of
convex lens. Radii of curvature of both the surfacea are 0.2m.Data
recorded in the displacement//shift method to determine focal length of

convex lens is shown here.

o View Text Solution

61. A beam of light of wavelength 400nm is incident normally on a right
angled prism as shown in Fig.
It is observed that light just grazes along the surface AC after falling on

it. If refractive index p of the material of prism varies with wavelength


https://dl.doubtnut.com/l/_pT6sowmn12IS
https://dl.doubtnut.com/l/_HuMJp2FDkFHh
https://dl.doubtnut.com/l/_3rx8xpr4sfKt

b
Aaspu =12+ 5¥]
Calculate the value of b and p of prism material for A = 500nm. Given
6 = sin~'(0.625).

A

90° N
s

° Watch Video Solution

Solved Example(c)

1. A ray of light passing through an equilateral triangular glass prism
3
from air undergoes minimum deviation when angle of incidence is Zth

of the angle of prism. Calculate speed of light in prism.

| ° Wiak A \NtAAaA CAlLiikiAan
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2. A ray of light incident on an equilateral triangular glass prism of
i = /3 moves parallel to the base of the prism inside it. What is the

angle of incidence for this ray ?

° Watch Video Solution

3. A thin prism of refracting angle 2° deviates an incident ray through an

angle of 1° Find the value of refractive index of material of prism.

° Watch Video Solution

4. The angle of minimum deviation for prism of angle 7 /3ism /6.

Calculate the velocity of light in the material of the prism if the velocity of

light in vacuum is 3 x 10%ms ",

° Watch Video Solution
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5. A ray of light passes through an equilateral prism (refractive index 1.5)
such that angle of incidence is equal to angle of emergence and the
latter is equal to 3/4th of the angle of prism. Calculate the angle of

deviation.

o Watch Video Solution

6. A prism of refractive index 1.53 is placed in water of refractive index
1.33. If the angle of prism is 60°, calculate the angle of minimum

deviation in water.

o Watch Video Solution

7. A ray PQ incident on face AB of a prism ABC, as shown in Fig.,
emerges from the face AC such that AQ = AR. Draw the ray diagram
showing the pasage of the ray through the prism. If the angle of prism is

60° and refractive index of the material of the prism is 4/3, determine


https://dl.doubtnut.com/l/_NoQYG6wGS5VJ
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the values of angle of incidence and angle of deviation.

° Watch Video Solution

8. A ray of light incident on face AB of an equilateral glass prism, shows
minimum deviation of 306 o .Calculate the speed of light through the

prism.

° Watch Video Solution

9. In the above example, find the angle of incidence at face AB, so that

emergent ray grazes along the face AC'".

° Watch Video Solution
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10. White light its passed through a prism of 5°. If refractive indices for
red and blue rays are 1.641 and 1.659 respectively, calculate the angular

dispersion of the prism.

o Watch Video Solution

11. Calculate the dispersive power for crown and flint glass prisms from
the following data : For crown glass, my = 1.522, m, = 1.514. For flint

glass, u’» = 1.662, ', = 1.644.

o Watch Video Solution

12. In a certain spectrum produced by a glass prism of dispersive power
0.031, it was found that u, = 1.645 and w, = 1.665. What is the

refractive index for yellow colour ?

o Watch Video Solution



https://dl.doubtnut.com/l/_MgSdxTESkmt1
https://dl.doubtnut.com/l/_DC21DlEUoH1n
https://dl.doubtnut.com/l/_rVYEa7qkAQEL

13. A combination of two prisms, one of flint and other of crown glass
produces dispersion without deviation. The angle of flint glass prism is
15°. Calculate the angle of crown glass prism and angular separation of
red and violet rays on emergence from the spectroscope. (u for crown
glass = 1.52, u for flint glass = 1.65, w for crown glass = 0.02, w for

flint glass = 0.03).

o Watch Video Solution

14. A crown glass prism of refracting angle 6° is to be achromatised fro
red and blue light using a flint glass prism. Find the angle of flint glass

prism and also, the mean deviation from the following data :

o Watch Video Solution

15. A crown glass prism of refracting angle A = 6° is to be achromatised

for red and blue light using a flint glass prism. Find the angle of flint glass


https://dl.doubtnut.com/l/_J23Ghe1xAJhq
https://dl.doubtnut.com/l/_Dj0RnbWHMnP8
https://dl.doubtnut.com/l/_qZzUKUcjyQ3a

prism (A) and also, the mean deviation from the following data :

= 1531 p, = 1.520 'y = 1.684 ", = 1.662

o Watch Video Solution

16. An equilateral glass prism (@ — 1.6) is immersed in water (u = 1.33).
Calculate the angle of deviation produced for a ray of light incident at

40° on one face of the prism.

o Watch Video Solution

17. A ray of light is incident at an angle of 60° on the face of a prism
having refracting angle 30°. The ray emerging out of the prism makes an
angle 30° with the incident ray. Show that the emergent ray is
perpendicular to the face through which it emerges and calculate the

refractive index of the material of prism.

o Watch Video Solution



https://dl.doubtnut.com/l/_qZzUKUcjyQ3a
https://dl.doubtnut.com/l/_li3x9N2WSm44
https://dl.doubtnut.com/l/_XSIVoF7bv453
https://dl.doubtnut.com/l/_3CBsSuQQbvpj

18. A 60° prism has a refractive index of 1.5. Calculate (a) the angle of
incidence for minimum deviation (b) angle of minimum deviation ( c) the
angle of emergence of light at maximum deviation (d) angle of maximum

deviation.

o Watch Video Solution

19. In a spectrometer experiment, the angle of minimum deviation was
found to be 48.6°. What is the percentage accuracy in the measurement
of refractive index of the prism ? Given least count of spectrometer

= 0.2° and angle of prism = 60°.

o Watch Video Solution

20. A prism is made of glass of unknown refractive index. A parallel beam
of light is incident on a face of the prism. By rotating the prism, the
minimum angle of deviation is measured to be 40°. What is the refractive

index of the prism ? If the prism is placed in water (u = 1.33), predict the


https://dl.doubtnut.com/l/_3CBsSuQQbvpj
https://dl.doubtnut.com/l/_wIFyGicZ8fvC
https://dl.doubtnut.com/l/_LfekCe0ElSCc

new angle of minimum deviation of the parallel beam. The refracting

angle of prism is 60°.

° Watch Video Solution

21. Determine the value of the angle of incidence for a ray of light
travelling from a medium of refractive index y; = /2 into the medium of
refractive index ps = 1, so that it just grazes along the surface of

separation.

° Watch Video Solution

Solved Example(d)

1. A person wears glasses of power —2.5D. Is the person short sighted or

long sighted ? What is the far point of the person without glasses ?

° Watch Video Solution



https://dl.doubtnut.com/l/_LfekCe0ElSCc
https://dl.doubtnut.com/l/_ee8lZjJi0qrG
https://dl.doubtnut.com/l/_4h3VbogwKCuS
https://dl.doubtnut.com/l/_G3fpI9z97H9g

2. The near point of a hypermetropic person is 50cm from the eye. What
is the power of the lens required to enable him to read clearly a book

held at 25cm from the eye ?

° Watch Video Solution

3.The far point of a myopic person is 150cm in front of the eye. Calculate
the focal length and power of a lens required to enable him to see

distant objects clearly.

° Watch Video Solution

4. A person wears eye glasses with a power of —5.5D for distance
viewing. His doctor prescribes a correction of 4+1.5D for his near vision.
What is the focal length of his distance viewing part of the lens and also

for near vision section of the lens ?

° Watch Video Solution



https://dl.doubtnut.com/l/_G3fpI9z97H9g
https://dl.doubtnut.com/l/_lph4GkFRuiAH
https://dl.doubtnut.com/l/_bTh5YaQH4eBm

5. A hypermetropic person whose near point is at 100cm wants to read a

book at 25¢m. Find the nature and power of the lens needed.

° Watch Video Solution

6. What focal length should the reading spectacles have for a person

whose near point is 50cm ?

° Watch Video Solution

7. A short sighted person can see objects most distinctly of 16¢cm. If he
wears spectacles at a distance of 1em from the eye, what focal length

should he have so as to enable him to see distinctly at a distance of 26cm

?

° Watch Video Solution



https://dl.doubtnut.com/l/_yzVbir8M2Dfg
https://dl.doubtnut.com/l/_y01Xrmm0uLci
https://dl.doubtnut.com/l/_R6jK1piaovvz

8. (a) The far point of a myopic person is 80cm. In front of the eye. What is
the power of the lens required to enable him to see very distant objects
clearly ?

(b) In what way does the corrective lens help the person above ? Does the
lens magnify very distant objects ? Explain carefully.

( ) The person above prefers to remove his spectacles while reading a

book. Explain why ?

o Watch Video Solution

9. (a) The near point of a hypermetropic person is at 75cm from the eye.
What is the power of the lens required to enable him to read clearly a
book held at 25¢m from the eye ?

(b) In what way does the corrective lens help the person above ? Does the
lens magnify objects held near the eye ?

( c) The person above prefers to remove his spectacles while looking at

the sky. Explain why ?

o Watch Video Solution



https://dl.doubtnut.com/l/_hWwlIrE3AM1n
https://dl.doubtnut.com/l/_O7enk6mDwQil

10. (@) A person can see clearly upto 80cm. He uses spectacles of
— 0.80dzoptre, how far can he see clearly ?

(b) If a person uses spectacles of power 4 1.0dioptre, what is the nearest
distance of distinct vision for him ? Given that near point of the person is

75cm from the eye.

o Watch Video Solution

1. A certain person can see clearly objects lying between
20cm and 250cm from his eye. What spectacles are required to enable
him to see distant objects clearly ? When he is wearing these spectacles,

what is his least distance of distinct vision ?

o Watch Video Solution

12. A simple microscope is a combination of two leses of powers

415D and + 5D in contact. Calculate magnifying power of microscope,


https://dl.doubtnut.com/l/_O7enk6mDwQil
https://dl.doubtnut.com/l/_NVHXE78TncZu
https://dl.doubtnut.com/l/_L4ayUEldmRTZ
https://dl.doubtnut.com/l/_zgwTCnCSlCDc

if final image is formed at 25c¢m from the eye.

o Watch Video Solution

13. A child has near point at 10cm. What is the maximum angular

magnification the child can have with a convex lens of focal length 10cm ?

o Watch Video Solution

14. The focal lengths of objective and eye piece of a microscope are
1.25ecm and 5cm respectively. Find the position of the object relative to
the objective in order to obtain an angular magnification of 30 in normal

adjustment.

o Watch Video Solution

15. A compound microscope with an objective of 1.0cm focal length and

an eye piece of 2.0cm focal length has a tube length of 20cm. Calculate


https://dl.doubtnut.com/l/_zgwTCnCSlCDc
https://dl.doubtnut.com/l/_5V98AMZ70EXB
https://dl.doubtnut.com/l/_op32b5pvecn1
https://dl.doubtnut.com/l/_7Q37MfxJiIUu

the magnifying power of microscope is final image is formed at the near

point of eye.

o Watch Video Solution

16. A compound microscope uses an objective lens of focal length 4cm
and eye lens of focal length 10cm. An object is placed at 6¢cm from the
objective lens. Calculate magnifying power of compound microscope if
final image is formed at the near point. Also, calculate length of the tube

of compound microscope.

o Watch Video Solution

17. A man with normal near point (25 cm) reads a book with small print
using a magnifying glass : a thin convex lens of focal length 5em.

(a) What are the closest and the farthest distances at which he can read
the book when viewing through the magnifying glass ?

(b) What is the maximum and the minimum angular magnifications

(magnifying powers) possible using the above simple microscope ?


https://dl.doubtnut.com/l/_7Q37MfxJiIUu
https://dl.doubtnut.com/l/_B6B1NEMMvD26
https://dl.doubtnut.com/l/_nWooSyHSFT40

o Watch Video Solution

18. You are given two converging lenses of focal lengths 1.25 cm and 5cm
to design a compaound microscope.if it is desired to have a magnification
of 30, find out the separation between the object and the eyepiece.

or

A small telescope has an objective lens of focal length 150 ¢cm and
eyepiece of focal length 5 cm. What is the magnifying of the telescope for
viewing distant objects on normal adjustment ?

If this telescope is used to view a 100 m tall tower 3 km away, what is the
height of the image of the tower formed 3km away, what is the height of

the image of the tower formed by the objective lens ?

o Watch Video Solution

19. A person uses +1.5D glasses to have normal vision from 25cm
onwards. He uses a 20D lens as a simple microscope to see an object.

Calculate the maximum magnifying power, if he uses the microscope


https://dl.doubtnut.com/l/_nWooSyHSFT40
https://dl.doubtnut.com/l/_3numPlpvvPKO
https://dl.doubtnut.com/l/_LbPbysd3Z7Ge

(a) together with his glasses

(b) without the glasses.

° Watch Video Solution

20. A compound microscope has an objective of focal length 1 cm and an
eyepiece of focal length 2.5 cm. An object has to be placed at a distance
of 1.2 cm away from the objective for normal adjustment. a.Find the

angular magnification. b.Find the length of the microscope tube.

° Watch Video Solution

21. The total magnification produced by a compound microscope is 20.
The magnification produced by the eye piece is 5. The microscope is
focussed on a certain object. The distance between the objective and eye
piece is observed to be 14cm. If least distance of distinct vision is 20cm,

calculate the focal length of objective and eye piece.

° Watch Video Solution



https://dl.doubtnut.com/l/_LbPbysd3Z7Ge
https://dl.doubtnut.com/l/_BOdmVqtNjNMy
https://dl.doubtnut.com/l/_eDRGLnLlkngY

22. The focal lengths of the objective and eye piece of a compound
microscope are 4cm and 6cm respectively. If an object is placed at a
distance of 6cm from the objective, calculate the magnification produced

by the microscope. Take distance of distinct vision = 25cm.

o Watch Video Solution

23. An astronomical telescope consists of the thin lenses, 36cm apart and
has a magnifying power 8. Calculate the focal length of lenses. Two stars
have an actual separation of one minute of arc. Find the angle of

separation as seen through the telescope.

o Watch Video Solution

24. A small telescope has an objective lens of focal length 150cm and and

eye piece of focal length 5ecm. If his telescope is used to view a 100m high


https://dl.doubtnut.com/l/_eDRGLnLlkngY
https://dl.doubtnut.com/l/_xs5WR4V46s1V
https://dl.doubtnut.com/l/_DyAMPX01pEGj
https://dl.doubtnut.com/l/_Z2VuBNmiu2YY

tower 3km away, find the height of the final image when it is formed

25cm away from the eye piece.

° Watch Video Solution

25. The diameter of the moon is 3.5 x 103km and its distance from the
earth is 3.8 x 10°km. It is viewed by a telescope which 10cm. Find the

angle subtended at the eye by the final image.

° Watch Video Solution

26. An astronomical telescope has a magnifying power of 10. In normal
adjustment, distance between the objective and eye piece is 22cm

calculate focal length of objective lens.

° Watch Video Solution



https://dl.doubtnut.com/l/_Z2VuBNmiu2YY
https://dl.doubtnut.com/l/_LMgq40gt3NA1
https://dl.doubtnut.com/l/_P9n0D4xNDvFo

27. A telescope has an objective of focal length 50cm and eye piece of
focal length 5cm. The least distance of distinct vision is 25cm. The
telescope is focussed for distinct vision on a scale 200cm away from the
objective. Calculate

(i) the separation between objective and eye piece

(i) the magnification produced.

o Watch Video Solution

28. In an astronomical telescope, focal length of objective lens is 75cm
and that of eye piece is bem . Calculate the magnifying power and the
distance between the two lenses, when final image of distant object is

seen at a distance of 25cm from the eye.

o Watch Video Solution

29. A telescope has an objective of focal length 30cm and an eye piece of

focal length 3.0cm. It is focussed on a scale distant 2.0m. For seeing with


https://dl.doubtnut.com/l/_4uJpMgj67MGK
https://dl.doubtnut.com/l/_APArZtttQ7tE
https://dl.doubtnut.com/l/_hU95p9RGNQXj

relaxed aye, calculate the separation between the objective and eye piece.

° Watch Video Solution

30. The focal lengths of the objective and eye piece of an astronomical
telescope are 25cm and 2.5cm respectively. The telescope is fucussed on
an object 1.5m from objective, the final image being formed 25¢m from

eye of the observer. Calculate the length of the telescope.

° Watch Video Solution

31. The separation between the eye piece of focal length 0.3m and
objective of focal length 0.4m of a microscope is 0.2m. The eye piece and
objective are to be interchanged such that the angular magnification of
the instrument remains the same. What is the new separation between

the lenses ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hU95p9RGNQXj
https://dl.doubtnut.com/l/_4ohwtpKAs2LL
https://dl.doubtnut.com/l/_LTyVjXrpnoYE
https://dl.doubtnut.com/l/_EJEjeCSmo1QL

32. A reflecting type telescope has a large concave spherical mirror of
radius of curvature 80cm as objective. What is the magnifying power of

telescope if eye piece used has a focal length of 1.6cm ?

° Watch Video Solution

Conceptual problem(b)

1. Why does a ray of light bend towards normal as it passes from air to

glass ?

° Watch Video Solution

2. How do the frequency and wavelength of light change when it goes

from a rarer to a denser medium ?

° Watch Video Solution



https://dl.doubtnut.com/l/_EJEjeCSmo1QL
https://dl.doubtnut.com/l/_2QQOjpHhXbWV
https://dl.doubtnut.com/l/_phoBsUw6CbrW

3. Can the relative refractive index of a medium w.rt. another medium be

less than unity ?

° Watch Video Solution

4, Can the absolute value of refractive index of a medium be less than

unity ?

° Watch Video Solution

5. When light comes from air to glass, the refracted ray is bent towards

the normal. Why ?

° Watch Video Solution

6. If a plane glass slab is placed on letters of different colours, then red

coloured letter appears to be raised minimum, why ?

| e |


https://dl.doubtnut.com/l/_hoc36idb9fnE
https://dl.doubtnut.com/l/_qtz8Z2oJZD6Z
https://dl.doubtnut.com/l/_PqAz7OltCLgt
https://dl.doubtnut.com/l/_1jExrLsREHA0

l &J Watch Video Solution J

7. The critical angle for glass air interface is C' and for glass water

interfaceis ¢’. How are C and C' related ?

° Watch Video Solution

8. Why does a diamond shine ?

° Watch Video Solution

9. Explain why

(a) A diamond glitters in a brightly lit room, but not in a dark room.

(b) A crack in a window pane appears silvery.

( c) The bubbles of air rising up in a water tank appear silvery when

viewed from top.

° Watch Video Solution



https://dl.doubtnut.com/l/_1jExrLsREHA0
https://dl.doubtnut.com/l/_NHRP0GmUFMju
https://dl.doubtnut.com/l/_1Uu1vjGNfKVy
https://dl.doubtnut.com/l/_8PAuWTS6ZF6U

10. Path of ray of light passing through three liquids of refractive indices
W1, W2, 3 is as shown in Fig. Which liquid has the smallest index of

refraction ?

o Watch Video Solution

11. A ray of light after refraction through a concave lens becomes parallel
to the principal axis after refraction through the concave lens. Explain

with a ray diagram when this can happen.

o Watch Video Solution



https://dl.doubtnut.com/l/_ZfCfK9223Oww
https://dl.doubtnut.com/l/_hFFJOrMADAat
https://dl.doubtnut.com/l/_K03bhFYSKDGj

12. The surfaces of the sun glasses (goggles) are curved, yet their power

may be zero. Why ?

° Watch Video Solution

13. Calculate the position of the image of an object when placed at
(a) focus of a convex lens.

(b) focus of a convex lens.

° Watch Video Solution

14. A concave lens made of a material of refractive index n; is kept in a
medium of refractive index n,. A parallel beam of light is incident on the
lens. Complete the path of rays of light emerging from the concave lens

(I) ny > nNo (II) ny = Ny (III) ny < no.

° Watch Video Solution



https://dl.doubtnut.com/l/_K03bhFYSKDGj
https://dl.doubtnut.com/l/_zA3SGxO9JESV
https://dl.doubtnut.com/l/_2WGnRIJuMNmk
https://dl.doubtnut.com/l/_XBuwIwWbPkU2

15. Following data was recorded for values of object distance and the
corresponding values of image distance, in the study of real image
formation by a convex lens of power +5D. One of these observations is

incorrect. Identify and give reason :

(S.No, 1, 2, 3,4, 5, 6), (Object distance (cm), 25, 30, 35, 45, 50, 55), (Image

o Watch Video Solution

16. A thin lens focal length f; and its aperture has diameter d. It forms an
image of intensity I. Now the central part of the aperture up to diameter

d
3 is blocked by an opaque paper. The focal length and image intensity

will change to

o Watch Video Solution

17. When does a convex lens behave as a concave lens ?

o Watch Video Solution



https://dl.doubtnut.com/l/_XBuwIwWbPkU2
https://dl.doubtnut.com/l/_FfqR1gP5qdHX
https://dl.doubtnut.com/l/_CUTQbGVPI8p9
https://dl.doubtnut.com/l/_UjZH8n9GmyHq

18. A lens immersed in a transparent liquid becomes invisible. Under what

condition does it happen ?

° Watch Video Solution

19. A lens is forming the image of an object on its axis. If the lens is placed

with its faces reversed, will the position of image change ?

° Watch Video Solution

20. What happens to focal length of a convex lens when it is immersed in

water ?

° Watch Video Solution

21. The radii of curvature of both the surfaces of a lens are equal. How will
its focal length and power change if one of the surfaces of the lens is

made plane ?


https://dl.doubtnut.com/l/_UjZH8n9GmyHq
https://dl.doubtnut.com/l/_lsRlx23lWWjV
https://dl.doubtnut.com/l/_J7HoemGuaHLg
https://dl.doubtnut.com/l/_tTxJPmYqkXkQ

° Watch Video Solution

22. A convex lens of refractive index i, is held in a reansparent medium of
refractive index p,, If course of rays is as shown in Fig., how are

tg and p,, related ?

> >
> —>- HBm
- —>-

° Watch Video Solution

Conceptual problem(c)



https://dl.doubtnut.com/l/_tTxJPmYqkXkQ
https://dl.doubtnut.com/l/_swD7hpnmJK1j

1. Why is there no dispersion of light refracted through a rectangular

glass slab ?

° Watch Video Solution

2. A ray of light falls normally on one face of a prism of angle 45°. If
critical angle for material of the prism is 45°, trace the course of rays,

calculate pu.

° Watch Video Solution

3. Does a beam of white light give a spectrum on passing through a

hollow prism ?

° Watch Video Solution



https://dl.doubtnut.com/l/_qHGI4hGgOHSy
https://dl.doubtnut.com/l/_VA9MMwliVSBY
https://dl.doubtnut.com/l/_2EW7UVX3c8Yw

4. What colour do you observe when white light passes through a blue

and yellow filter ?

o Watch Video Solution

5. Why does clear sky appear blue ?

o Watch Video Solution

6. Why do clouds generally look white ?

o Watch Video Solution

7. The sun looks reddish at the time of sunrise and sunset.

o Watch Video Solution



https://dl.doubtnut.com/l/_rjFFLr0cjE0O
https://dl.doubtnut.com/l/_1F6yXqqUFFuY
https://dl.doubtnut.com/l/_w8TUw00yYm0R
https://dl.doubtnut.com/l/_PhLzhLTb2EVZ

8. What is the cause of the blue colour of ocean ?

o Watch Video Solution

Conceptual problem(d)

1. Why do some people use bifocal lenses ?

° Watch Video Solution

2. A girl is using speces of f = — 50cm. Name the defect of her vision

and calculate power of lens to be used.

° Watch Video Solution

3. Why has nature given us two eyes instead of one ?

° Watch Video Solution



https://dl.doubtnut.com/l/_vV9vXoxbAOtX
https://dl.doubtnut.com/l/_NKNHB4yhEWsb
https://dl.doubtnut.com/l/_OLf12BXxsYW6
https://dl.doubtnut.com/l/_cZezSJDIwsjl

4. The diameter of the sun is ~ 109m, but it appears to be a small disc,

why ?

° Watch Video Solution

5. The diameter of sun is several hundred times bugger than the moon,
still at the time of solar eclips, the entire sun is covered by the moon.

How ?

° Watch Video Solution

6. What are anastigmatic lenses ?

° Watch Video Solution

7.Why should the objective of a microscope be of small aperture ?

| e |


https://dl.doubtnut.com/l/_cZezSJDIwsjl
https://dl.doubtnut.com/l/_dS7DFfknSRtc
https://dl.doubtnut.com/l/_rE8yUJpyTEeY
https://dl.doubtnut.com/l/_Wg7Jo7y0lFRM
https://dl.doubtnut.com/l/_Hgo50BEb9bps

I & View Text Solution ]

8. A telescope has been adjusted for relaxed eye. How will you change the
distance between objective lens and eye if final image is to be seen at the

least distance of distinct vision ?

° Watch Video Solution

9. How will you distinguish between a compound microscope and a

telescope just by looking at them ?

° Watch Video Solution

10. By increasing the diameter of the objective of telescope, we can

increase its range, why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Hgo50BEb9bps
https://dl.doubtnut.com/l/_sL1WBhu0vUll
https://dl.doubtnut.com/l/_jxNeQeHyKlnf
https://dl.doubtnut.com/l/_HNCdwU9UEKir
https://dl.doubtnut.com/l/_G3OyUKCfdMSG

11. How does magnifying power change with change in length of tube for

a given telescope ?

° Watch Video Solution

12. How does magnifying power change with change in length of tube for

a given telescope ?

° Watch Video Solution

13. (a) List some advantanges of a reflecting telescope, especially for high
resolution astronomy.

(b) A reflecting type telescope has a large mirror for its objective with
radius of curvature equal to 80cm. What is the magnifying power of

telescope if eye piece used has a focal length of 1.6cm ?

° Watch Video Solution



https://dl.doubtnut.com/l/_G3OyUKCfdMSG
https://dl.doubtnut.com/l/_aYEZiSkqL1cH
https://dl.doubtnut.com/l/_ENnK1rOazSd3

14. The objective of telescope A has a diameter 3 times that of the
objective of telescope B. How much greater amount of light is gathered
by A compared to B ? Show that range of A is three times the range of

B.

o Watch Video Solution

Very Short Answer (b)

1. What is refraction ?

° Watch Video Solution

2. State the factors on which refractive index of a medium depend ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ThiNtgP5zydG
https://dl.doubtnut.com/l/_gRtFVdAiRJ1V
https://dl.doubtnut.com/l/_3MgH1bIc6APp

3. For which medium is refractive index maximum ?

o Watch Video Solution

4, For which medium is refractive index minimum ?

o Watch Video Solution

5. When does Snell's Law of refraction fail ?

o Watch Video Solution

6. On what factors lateral shift of a ray on passing through a glass slab

depend ?

o Watch Video Solution



https://dl.doubtnut.com/l/_T1dSPBILNbWO
https://dl.doubtnut.com/l/_PxAm3pNuZAfm
https://dl.doubtnut.com/l/_BjLC3P8BQk2h
https://dl.doubtnut.com/l/_k7I1XM88a0GD

7. Can total internal reflection occur when light goes from a rarer to a

denser medium.

o Watch Video Solution

8. Which one has a greater critical angle diamond or glass ?

o Watch Video Solution

9. What is the relation between refractive index and critical angle for a

given pair of optical media ?

o Watch Video Solution

10. Define Snell's law of refraction.

o Watch Video Solution



https://dl.doubtnut.com/l/_FlwCxw1fPbLv
https://dl.doubtnut.com/l/_h915SBmlt9pz
https://dl.doubtnut.com/l/_S2ZQzpMR2zLe
https://dl.doubtnut.com/l/_3s2ye5b4hWpY
https://dl.doubtnut.com/l/_bkZUQjM5oOOi

11. Does critical angle depend on colour of light ?

° Watch Video Solution

12. What is the cause of refraction of light ?

° Watch Video Solution

13. What is critical angle for a material of refractive index /2 ?

° Watch Video Solution

14. A beam of light is converging towards a certain point. A parallel sided
glass plate is introduced in the path of the converging beam. How will the

point of convergence be shifted ?

° Watch Video Solution



https://dl.doubtnut.com/l/_bkZUQjM5oOOi
https://dl.doubtnut.com/l/_xfE0mmurWOXU
https://dl.doubtnut.com/l/_E2gPvDex1XqY
https://dl.doubtnut.com/l/_xtgi92Iep9If
https://dl.doubtnut.com/l/_hNaihPSBiMfh

15. What is the basis of an optical fibre ?

o Watch Video Solution

16. Determine refractive index of a substance if critical angle is 45°.

o Watch Video Solution

17. What is the ratio of velocities of two light waves travelling in vacuum

and having wavelength 4000A and 8000A ?

o Watch Video Solution

18. What type of lens is a tumbler filled with water ?

o Watch Video Solution



https://dl.doubtnut.com/l/_hNaihPSBiMfh
https://dl.doubtnut.com/l/_hXiCYmDiJucv
https://dl.doubtnut.com/l/_i9CLG7j3VlII
https://dl.doubtnut.com/l/_YNX7s6NeD6ms

19. What type of lens is an air bubble inside water ?

o Watch Video Solution

20. a lens of glass is immersed in water. How is power of lens affected ?

o Watch Video Solution

21.a convex lens forms a virtual image of an object. What is the position

of the object ?

o Watch Video Solution

22. An object is placed at the focus of a concave lens. Where will be image

?

o Watch Video Solution



https://dl.doubtnut.com/l/_nYIRU8Pfhy9d
https://dl.doubtnut.com/l/_1nMMnZle7Kj6
https://dl.doubtnut.com/l/_2X6GmMXDMCNF
https://dl.doubtnut.com/l/_fHjc4MCmyDKW
https://dl.doubtnut.com/l/_5XiFqJD0iQ2S

23. A glass lens of refractive index 1.45 when immersed in a transparent

liquid becomes invisible. Under what condition does it happen ?

° Watch Video Solution

24. Two concave lenses each of focal length 30cm are placed in contact.

What is focal of the compound lens ?

° Watch Video Solution

25.Two thin lenses of power +6D and — 2D are in contact. What is the

focal length of the combination ?

° Watch Video Solution

26. What is the basis of an optical fibre ?

° Watch Video Solution



https://dl.doubtnut.com/l/_5XiFqJD0iQ2S
https://dl.doubtnut.com/l/_rk9V5GYt74co
https://dl.doubtnut.com/l/_Y2pfUpRqtu2A
https://dl.doubtnut.com/l/_W3YLpXpe2MLq

27. what is the deviation produced in ray passing through optical centre

of thelens ?

o Watch Video Solution

28. A lens forms a virtual, erect and diminished image whatever be the

position of the object. Which type of lens this ?

o Watch Video Solution

29. Define one dioptre of power of a lens.

o Watch Video Solution

30. What is focal length of a lens of power 2.5D ?

o Watch Video Solution



https://dl.doubtnut.com/l/_W3YLpXpe2MLq
https://dl.doubtnut.com/l/_z85aPGDm1RmI
https://dl.doubtnut.com/l/_BBW42L6xDYgi
https://dl.doubtnut.com/l/_MKWoY8hwYl9n
https://dl.doubtnut.com/l/_xnB6jOsKCJ5U

31. What is total magnification of three lenses of magnification 2, 3,4 in

contact ?

o Watch Video Solution

Very Short Answer (c)

1. What is the wavelength region of visible spectrum ?

° Watch Video Solution

2.1Is there any invisible spectrum ?

° Watch Video Solution

3. For which colour, u of material of a prism is

(i) minimum (ii) maximum ?



https://dl.doubtnut.com/l/_oegPQQ2tWXRs
https://dl.doubtnut.com/l/_iekClefiWhbs
https://dl.doubtnut.com/l/_luWzOzxVwERf
https://dl.doubtnut.com/l/_lPsBqmvWAeXt

| ° Watch Video Solution

4. Which colour deviates (i) most (ii) least on passing through a prism ?

° Watch Video Solution

5. Which colour of the light has the longest wavelength?

° Watch Video Solution

6. What is meant by dispersion of light ?

° Watch Video Solution

7.What are the factors on which angular dispersion of a prism depend ?

° Watch Video Solution



https://dl.doubtnut.com/l/_lPsBqmvWAeXt
https://dl.doubtnut.com/l/_D5xCDS8sWMnz
https://dl.doubtnut.com/l/_62YeYULD874x
https://dl.doubtnut.com/l/_zbxokCuP3BYE
https://dl.doubtnut.com/l/_pmCDEfcoypC0
https://dl.doubtnut.com/l/_jsghcMyyEOJy

8.0n what factors does of deviation produced by a prism depend ?

° Watch Video Solution

9. What is angle of prism ?

° Watch Video Solution

10. What is angle of deviation through a prism ?

° Watch Video Solution

11. On what factors does of deviation produced by a prism depend ?

° Watch Video Solution



https://dl.doubtnut.com/l/_jsghcMyyEOJy
https://dl.doubtnut.com/l/_JTvx2VIwVqvI
https://dl.doubtnut.com/l/_5eIUYNbJadQR
https://dl.doubtnut.com/l/_rPMGi1dResn8

12. What is the relation between angle of prism A, angle of incidence i

and angle of minimum deviation 4, ?

° Watch Video Solution

13. refractive indices of glass for blue, red and yellow colours are

My, iy and p,. Write them in decreasing order of values.

° Watch Video Solution

14. A glass prism is immersed completely in water. How does angle of

minimum deviation change ?

° Watch Video Solution

15. When does a ray passing through a prism deviate away from the base

of the prism ?

| e |


https://dl.doubtnut.com/l/_MogXNtDZLynb
https://dl.doubtnut.com/l/_q5bgIk1nYuBj
https://dl.doubtnut.com/l/_A0bxZ93fz3XU
https://dl.doubtnut.com/l/_v32WOhrNEcNy

| &J Watch Video Solution I

16. In the minimum deviation position of a prism how are angle of

incidence and angle of emergence related ?

o Watch Video Solution

17.In the specturm of white light through a prism, violet colour is seen at

the bottom. Why ?

o Watch Video Solution

18. What is the purpose of adding "blue" to clothes ?

o Watch Video Solution

19. What is a pure spectrum ?

s I


https://dl.doubtnut.com/l/_v32WOhrNEcNy
https://dl.doubtnut.com/l/_RqXKBYuLJNuA
https://dl.doubtnut.com/l/_kfP2F9ToWXHr
https://dl.doubtnut.com/l/_VJg6kZ27yqRB
https://dl.doubtnut.com/l/_BB0pEipuqiFP
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20. Give the formula that can be used to determine refractive index of

material of a prism in terms of minimum deviation position.

° Watch Video Solution

21. What is an impure spectrum ?

° Watch Video Solution

22.How does the speed of light in glass change
(a) on increasing the wavelength of light ?

(b) on increasing the intensity of light ?

° Watch Video Solution



https://dl.doubtnut.com/l/_BB0pEipuqiFP
https://dl.doubtnut.com/l/_4tZ2iEaaZs7A
https://dl.doubtnut.com/l/_7GiU8bPKVrfr
https://dl.doubtnut.com/l/_Ea6By0EIplU4

23. How is speed of light in vacuum affected by change in

wavelength//intensity of light ?

° Watch Video Solution

24. Which one, crown glass or flint glass, has a larger refractive index ?

° Watch Video Solution

25. refractive indices of glass for blue, red and yellow colours are

My, iy and p,. Write them in decreasing order of values.

° Watch Video Solution

26. What is the ratio of speed of IR rays and UV rays in vacuum ?

° Watch Video Solution



https://dl.doubtnut.com/l/_WBJCVzkNcV8y
https://dl.doubtnut.com/l/_2dQ7KtETBEIz
https://dl.doubtnut.com/l/_hTsC94TvpUq3
https://dl.doubtnut.com/l/_hhZ3RRIHGw6O
https://dl.doubtnut.com/l/_U6sOcNv20jyV

27.Red light is incident on a converging lens of focal length f. State with

reason how f will change if red light is replaced by blue light.

o Watch Video Solution

Very Short Answer (d)

1. What is blind spot ?

° Watch Video Solution

2. What is yellow spot ?

° Watch Video Solution

3. What is meant by accommodation of the eye ?

° Watch Video Solution



https://dl.doubtnut.com/l/_U6sOcNv20jyV
https://dl.doubtnut.com/l/_MqW8joPLyTfD
https://dl.doubtnut.com/l/_EztN3gsDmbKv
https://dl.doubtnut.com/l/_BenTTxl15aDR

4. What is range of vision ?

° Watch Video Solution

5. What is the least distance of distinct vision for a normal eye ? Is it the

same as the distance of near point ?

° Watch Video Solution

6. A short sighted person may read a book without specs. Comment.

° Watch Video Solution

7. A hypermetropic person has problem in driving without specs.

° Watch Video Solution



https://dl.doubtnut.com/l/_BenTTxl15aDR
https://dl.doubtnut.com/l/_60wzLTJb5vAm
https://dl.doubtnut.com/l/_6Nxzk8gMVAqf
https://dl.doubtnut.com/l/_3klXTFi85lqn
https://dl.doubtnut.com/l/_jcWaYcBcdbtY
https://dl.doubtnut.com/l/_iBM8aAIjTEVY

8. A person looking at a mesh of crossed wires is able to see the vertical
wires more distincly than the horizontal wires. Why ? How can it be

corrected ?

° Watch Video Solution

9. What is meant by depth of focus ?

° Watch Video Solution

10. What is visual angle ?

° Watch Video Solution

11. An astronomical telescope uses lenses of power 10D and 1D'. What is

its magnifying power in normal adjustment ?

° Watch Video Solution



https://dl.doubtnut.com/l/_iBM8aAIjTEVY
https://dl.doubtnut.com/l/_29beRwaWPGpW
https://dl.doubtnut.com/l/_BXlnEyFUNoG5
https://dl.doubtnut.com/l/_wuzbUPKodAZZ

12. Why is the aperture of objective lens of a telescope taken large ?

° Watch Video Solution

13. Why is power of objective lens of a telescope kept as small as possible

?

° Watch Video Solution

14. Why does Galilean telescope have a smaller field of view ?

° Watch Video Solution

15. In which, microscope or telescope, the difference in the focal lengths

of the two lenses is larger ?

° Watch Video Solution



https://dl.doubtnut.com/l/_OiGUc2V0vuLs
https://dl.doubtnut.com/l/_LK9QLQXESJE7
https://dl.doubtnut.com/l/_2h8p4Z23ykIU
https://dl.doubtnut.com/l/_3xsHLCE6Ec3A
https://dl.doubtnut.com/l/_CCFLjFxQLh2E

16. Why do we prefer a magnifying glass of smaller focal length ?

° Watch Video Solution

17. What do you understand by normal adjustment of a telescope ?

° Watch Video Solution

18. What is the distance between objective and eye lens of telescope in

normal adjustment ?

° Watch Video Solution

19. Objective of a compound microscope should have small focal length.

Why ?

° Watch Video Solution



https://dl.doubtnut.com/l/_CCFLjFxQLh2E
https://dl.doubtnut.com/l/_JwHQJ0ERfOmG
https://dl.doubtnut.com/l/_VlNz3hwpUKLY
https://dl.doubtnut.com/l/_lyNBtKNI1qYt
https://dl.doubtnut.com/l/_aDxr059hy66B

20. why should objective of a telescope have larger focal length ?

o Watch Video Solution

21. Can a terrestrial telescope be used for observing astronomical objects

?

o Watch Video Solution

22.What is the main limitation of Galileo's telescope ?

o Watch Video Solution

23.What is the eye ring of a telescope or microscope ?

o Watch Video Solution



https://dl.doubtnut.com/l/_aDxr059hy66B
https://dl.doubtnut.com/l/_r5bLkYj28RKN
https://dl.doubtnut.com/l/_Fg0mYXK2vKdN
https://dl.doubtnut.com/l/_pJC2dSHLAYbb

24.Is angular magnification of a telescope equal to ratio of diameters of

objective and eye lens ?

o Watch Video Solution

25. What is meant by focal plane of a lens ?

o Watch Video Solution

26. Does the magnifying power of a microscope depend on colour of light

used ? Justify your answer.

o Watch Video Solution

(NCERT)Very Short Answer



https://dl.doubtnut.com/l/_waYN2nuZhDww
https://dl.doubtnut.com/l/_wNSH7PXfn8CT
https://dl.doubtnut.com/l/_LAuZ255hE0l8

1. Will the focal length of a lens for red light be more, same or less than

that for blue light ?

° Watch Video Solution

2.The near vision of an average person is 25cm. To view an object with an

angular magnification of 10, what should be the power of the microscope

?

° Watch Video Solution

3. An unsymmeterical double convex thin lens forms the image of a point
object on its axis. Will the position of the image change if the lens is

reversed ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rbudGBKAxfHn
https://dl.doubtnut.com/l/_ulRDRrgZFfu0
https://dl.doubtnut.com/l/_APmfakA2c6f8

4. Three immiscible liquids of densities dy > dy > d3 and refractive
indices p; > py > p3 are put in a beaker. The height of each liquid
column is % A dot is made at the bottom of the beaker. For near normal

vision, find the apparent depth of the dot.

° Watch Video Solution

5.The angle of minimum deviation for a glass prism with . = /3 equals

the refracting angle of the prism. What is the angle of the prism?

° Watch Video Solution

Short Answer(b)

1. An ink mark on a sheet of paper is viewed through a glass slab of

thickness ¢t and refractive index p. Through what distance the mark

appears to be raised ?

. l


https://dl.doubtnut.com/l/_PKrMvXIWpmCN
https://dl.doubtnut.com/l/_kUQ0EtIV4i3S
https://dl.doubtnut.com/l/_cTPcaIiG2Cm1
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2. A candle flame is held 2metre above the water level in a tank 4metre

deep. If u of water is 4 /3, where will image of candle flame be seen ?

° Watch Video Solution

3. An air bubble in a jar of water shines brightly. Why ?

° Watch Video Solution

4. For the same angle of incidence, the angles of refraction in media
P,Q and R are 35°,25°,15° resp. In which medium will the velocity of

light be minimum ?

° Watch Video Solution

5. Why does the rising sun appear oval shaped ?


https://dl.doubtnut.com/l/_cTPcaIiG2Cm1
https://dl.doubtnut.com/l/_sJMO9FROax8F
https://dl.doubtnut.com/l/_5u0uRnNeAb6l
https://dl.doubtnut.com/l/_Gewd7dfiFBbe
https://dl.doubtnut.com/l/_pbnMcWblkFPZ

° Watch Video Solution

6. Where should an object be placed from a convex lens to from an image

of the same size ? Can it happen in case of a concave lens ?

° Watch Video Solution

7.The focal length of an equiconvex lens placed in air is equal to radius of

curvature of either surface. Is it true ?

° Watch Video Solution

8. Within a glass slab, a double convex air bubble is formed. How would

the air bubble behave ?

° Watch Video Solution



https://dl.doubtnut.com/l/_pbnMcWblkFPZ
https://dl.doubtnut.com/l/_lG1cYLbXXpJg
https://dl.doubtnut.com/l/_923InfgkIXwH
https://dl.doubtnut.com/l/_WrjhuoFCNPlb

9. Why does a convex lens of glass u = 1.5 behave as a diverging lens

when immersed in carbon disulphide of 4 = 1.65 ?

° Watch Video Solution

10. A diverging lens of focal length F'is cut into two idential parts, each

forming a plano concave lens, What is the focal length of each part ?



https://dl.doubtnut.com/l/_pYJcLFAFZY4k
https://dl.doubtnut.com/l/_N6BT7TkVweV6

o Watch Video Solution



https://dl.doubtnut.com/l/_N6BT7TkVweV6

1. Draw a plot showing the variation of power of a lens with the

wavelength of incident light.

° Watch Video Solution

12. A lens whose radii of curvature are different is forming the image of
an object placed on its axis. If the lens is reversed, will the position of the

image change ?

° Watch Video Solution

13. The image of a candle is formed by a convex lens on a screen. If the
lower half of the lens is painted black to make it completely opaque, will

the full size of image be obtained ?

° Watch Video Solution



https://dl.doubtnut.com/l/_yzhBrnrXC33R
https://dl.doubtnut.com/l/_fQSu2A9o17wn
https://dl.doubtnut.com/l/_50dazUY15xnY

14. A convex lens forms the image of the sun at a distance of 10cm.
Where will be the image when
(i) another lens of same power but dounle the aperture is used ?

(ii) another lens of same aperture but double the power is used ?

o Watch Video Solution

15. An equiconvex lens of focal length 15¢m is cut into two equal halves in

thickness. What is the focal length of each half ?

o Watch Video Solution

16. A lens shown in Fig. 6(b).75 is made of two different materials. A point

object is placed on the principal axis of the lens. How many images will be


https://dl.doubtnut.com/l/_pGoqp5x4nE7c
https://dl.doubtnut.com/l/_mhLJkCaQwuxf
https://dl.doubtnut.com/l/_ZuSsc3Zffcgi

obtained ?


https://dl.doubtnut.com/l/_ZuSsc3Zffcgi



https://dl.doubtnut.com/l/_ZuSsc3Zffcgi

° Watch Video Solution

17. What is focal length and power of a rectangular glass slab ?

° Watch Video Solution

18. How does focal length of a convex lens change if violet light is used

instead of red light.

° Watch Video Solution

19. Two thin lenses of power +3D and — 1D are held contact with each

other. Focal length of the combination is :

° Watch Video Solution



https://dl.doubtnut.com/l/_ZuSsc3Zffcgi
https://dl.doubtnut.com/l/_uGKOIsicx8Uj
https://dl.doubtnut.com/l/_Lht47Of1djJo
https://dl.doubtnut.com/l/_Sik1LOEYqlM2

20. In Fig., line AB represents a lens through which course of rays is as

shwon. Is this lens convex or concave ?

° Watch Video Solution

21. Explain with reason how the power of a diverging lens changes when
(i) it is kept in a medium of refractive by index greater than that of the
lens.

(ii) incident red light is replaced by violet light.

° Watch Video Solution



https://dl.doubtnut.com/l/_fWIFHfp3QrVs
https://dl.doubtnut.com/l/_Y4Lh3inzBZZB

22. A ray of light suffers lateral displacement on passing through a
parallel sided glass slab. What is the maximum possible value of lateral

displacement ?

° Watch Video Solution

23.Prove that p = "where C'is the critical angle.

sin

° Watch Video Solution

24. What are optical fibers ? Give three appilications of these fibres.

° Watch Video Solution

25. A microscope is focussed on a dot on the bottom of the beaker. Some

oil is poured into the beaker to a height of ycm and it found necessary to


https://dl.doubtnut.com/l/_Y4Lh3inzBZZB
https://dl.doubtnut.com/l/_FkBkske0Vx3B
https://dl.doubtnut.com/l/_4yQQzmGHeAyf
https://dl.doubtnut.com/l/_2t6KfnULA9om
https://dl.doubtnut.com/l/_9Ty8rPki7Ysl

raise the microscope through a vertical distance of zcm to bring the dot

again into focus. Express refractive index of oil in terms of z and y.

° Watch Video Solution

26. What is meant by power of a lens ? What is one dioptre ?

° Watch Video Solution

27. How do magnification and focal length change for a combination of

thin lenses ?

° Watch Video Solution

Short Answer(c)

1. A glass slab is placed over a page in which letters are printed in

different colours. Will the image of all the letters lie in the same plane ?



https://dl.doubtnut.com/l/_9Ty8rPki7Ysl
https://dl.doubtnut.com/l/_BDncurc6vVin
https://dl.doubtnut.com/l/_YIfhwq1xjEiw
https://dl.doubtnut.com/l/_xQ0J4et7WRyw

° Watch Video Solution

2.In the above question, which letter will appear to be raised maximum ?

° Watch Video Solution

3. The intensity of light at a distance r from the axis of a long cylindrical

source is inversely proportional to 7.

° Watch Video Solution

4, What is the essential difference between fluorescence and

phosphroescence ?

° Watch Video Solution

5. Why does a secondary rainbow have inverted colours ?



https://dl.doubtnut.com/l/_xQ0J4et7WRyw
https://dl.doubtnut.com/l/_c9jOnJ5Bmdpu
https://dl.doubtnut.com/l/_1U2TAGd2sGFk
https://dl.doubtnut.com/l/_5zTrwlOL7pX0
https://dl.doubtnut.com/l/_cApOIxKq279F

| o Watch Video Solution

6. Why does one prefer a black umbrella to a white one, even in summer ?

° Watch Video Solution

7.Why are danger signals red in colour ?

° Watch Video Solution

8. What is meant by scattering of light ?

° Watch Video Solution

9. (a) What is the essential condition for Rayleigh scattering ?
(b) In Rayleigh scattering, how is intensity of scattered light related to

wavelength of light ?

| oo |


https://dl.doubtnut.com/l/_cApOIxKq279F
https://dl.doubtnut.com/l/_7jJynaQ91d45
https://dl.doubtnut.com/l/_0OrtAxP1JP6t
https://dl.doubtnut.com/l/_yCRR9HdhWbq9
https://dl.doubtnut.com/l/_Y2Qcco4OJ1en
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10. What happens when sixe of scatterer is much bigger than the

wavelength of light ?

o Watch Video Solution

1. (a) Why do spectrum colours recombine on passing through two
prisms oriented duly ?

(b) What is the essential condition for observing a rainbow ?

o Watch Video Solution

12. In a primary rainbow, what is the order of colours ? And what is true

for secondary rainbow ?

o Watch Video Solution



https://dl.doubtnut.com/l/_Y2Qcco4OJ1en
https://dl.doubtnut.com/l/_iGQeGkYIUiAb
https://dl.doubtnut.com/l/_hBpxflEapXPt
https://dl.doubtnut.com/l/_QIUH3WViJuki

13. Why are sodium lamps used for illumination if foggy conditions ?

o Watch Video Solution

14. what is a rainbow ? What is the essential condition for observing it ?

o Watch Video Solution

15. Why does sky look blue and clouds look white?

o Watch Video Solution

16. The sun looks reddish at the time of sunrise and sunset.

o Watch Video Solution



https://dl.doubtnut.com/l/_FjAJfFGqfJkN
https://dl.doubtnut.com/l/_fcAOlz9nISOf
https://dl.doubtnut.com/l/_GG9QHkSxaTz2
https://dl.doubtnut.com/l/_1HfrYdrqZ3CU

17.Violet colour is seen at the bottom of the spectrum, when white light

is dispersed by a prism. Explain.

o Watch Video Solution

18. What is the cause of dispersion ?

o Watch Video Solution

Short Answer(d)

1. Where does a myopic eye focus the parallel rays falling in it ?

° Watch Video Solution

2. Give one possible cause of hypermetropia.

° Watch Video Solution



https://dl.doubtnut.com/l/_kHK1WF0SQvFE
https://dl.doubtnut.com/l/_NN5GOJE4IyDs
https://dl.doubtnut.com/l/_uftjqQuPnS4x
https://dl.doubtnut.com/l/_s7DcftP9RxSw

3. What is the difference between hypermetropia and presbyopia ?

° Watch Video Solution

4. A myopic person prefers to remove his spectacles while reading a book.

Why ?

° Watch Video Solution

5. Through a simple microscope, an object is seen in red light first and

then in violet light. In which case is magnifying power more ?

° Watch Video Solution

6. Th diameter of objective of a telescope is doubled. What is its effect on

intensity of image seen ?

| e |


https://dl.doubtnut.com/l/_s7DcftP9RxSw
https://dl.doubtnut.com/l/_Nfqvn6YFQgzx
https://dl.doubtnut.com/l/_eDbmPSU5ua0q
https://dl.doubtnut.com/l/_owHR7SAXtnHh
https://dl.doubtnut.com/l/_t4PVVtoa9R9U
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7.1n the above question, how does the magnifying power change ?

° Watch Video Solution

8. Can a microscope function as a telescope by inverting it. Can a

telescope function as a microscope ?

° Watch Video Solution

9. How does the magnifiaction of a magnifying glass differ from its

magnifying power ?

° Watch Video Solution

10. What is meant by range of a telescope ?

.Y I


https://dl.doubtnut.com/l/_t4PVVtoa9R9U
https://dl.doubtnut.com/l/_lJoGFC0ZL59T
https://dl.doubtnut.com/l/_djs5ExV9lRAM
https://dl.doubtnut.com/l/_Zr8wTBGEGQ86
https://dl.doubtnut.com/l/_rhTwhasTKebh
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1. By increasing the diameter of the objective of telescope, we can

increase its range, why ?

° Watch Video Solution

12. Name the factors on which brightness of image in a camera depends

and how ?

° Watch Video Solution

13. What is the relation between magnifying power and resolving power

of a telescope ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rhTwhasTKebh
https://dl.doubtnut.com/l/_xpSDlsk8xOYj
https://dl.doubtnut.com/l/_BwVnj9jcJ5oo
https://dl.doubtnut.com/l/_RKP2pIoX0bXE

14. Using the data given below, state which two of the given lenses will
you prefer to construct a best possible (i) telescope (ii) microscope. Also,
indicate which of the selected lenses is to be used as an objective and as
an eye piece in each case

Lenses,L, Ly, Ls

Power(P),6 D,3 D, 10 D

Aperture (A), 1Tcm,8 cm, 1 cm.

o Watch Video Solution

15. Four double convex lenses with following specifications are available
Lens, A, B, C, D,

focal length, 100 cm, 100 cm, 0 cm, 5 cm,

aperture, 10 cm, 5 cm,2 cm, 2 cm.

Which of the given four lenses should be selected as objected and
eyepiece to construct an astronomical telescope and why ? What will be

the magnifying power and length of the tube of the telescope ?

o Watch Video Solution



https://dl.doubtnut.com/l/_opEnY60SQun8
https://dl.doubtnut.com/l/_amJuNll2ENjp

16. From the data of four lenses given in .4 which one will you select as
objective of a compound microscope and which one as eye lens ? How can

the magnifying power of such a microscope be increased ?

° Watch Video Solution

17. State the condition under which a large magnification can be achieved

in an astronomical telescope.

° Watch Video Solution

(NCERT)Short Answer

1. A short object of length L is placed along the principal axis of a
concave mirror aeay from focus. The object distance is . If the mirror has
a focal length f, what will be the length of the image ? You may take

L< <|v—f]


https://dl.doubtnut.com/l/_amJuNll2ENjp
https://dl.doubtnut.com/l/_Efr614y102Xp
https://dl.doubtnut.com/l/_kMqLHCTi371Y
https://dl.doubtnut.com/l/_EjM3faojL7a2

° Watch Video Solution

2. A circular disc of radius 'R' is placed co-axially and horizontally inside
and opaque hemispherical bowl of radius 'a\, Fig. The far edge of the disc
is just visible when viewed from the edge of the bowl. The bowl is filled
with transparent liquid of refractive index p and the near edge of the dise

becomes just visible. How far below the top of the bowl is the disc placed

?

° Watch Video Solution



https://dl.doubtnut.com/l/_EjM3faojL7a2
https://dl.doubtnut.com/l/_WZm4Vwcih5B0

3. A thin convex lens of focal length 25¢m is cut into two pieces 0.5ecm
above the principal axis. The top part is placed at (0.0) and an object

placed at ( — 50cm, 0). Find the coordinates of the image.

o Watch Video Solution

4. In may experimental set-ups the source and screen are fixed at a
distance say D and the lens is movable. Show that there are two
positions for the lens for which an image is formed on the screen. Find
the distance between these points and the ratio of the image sizes for

these two points.

o Watch Video Solution

5. A jar of height h is filled wih a transparent liquid of refractive index g,
Fig. At the centre of the jar on the botom surface is a dot. Find the

minimum diameter of a disc, such that when placed on the top surface


https://dl.doubtnut.com/l/_vinUdV8pAmWv
https://dl.doubtnut.com/l/_PSIf17o90Dn3
https://dl.doubtnut.com/l/_GhJll1xo7jqX

symmetrically about the centre, the dot is invisible.
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° Watch Video Solution

6. A myopic adult has a far point at 0.1m. His power of accomodation is 4
diopters.

(i) What power lenses are required to see distant objects ?


https://dl.doubtnut.com/l/_GhJll1xo7jqX
https://dl.doubtnut.com/l/_uJAfbBqY79by

(ii) What is his near point without glasses ?
(iii) What is his near point with glasses ? (Take the image distance from

the lens of the eye to the retina to be 2 cm).

° Watch Video Solution

Long Answer (b)

1. What is meant by refraction of light ? State the laws of refraction. Show

that emergent ray from a glass slab is parallel to incident ray.

° Watch Video Solution

2. Explain the phenomenon of total internal reflection. What are the

conditions for the phenomenon ? Explain the meaning of critical angle.

° Watch Video Solution



https://dl.doubtnut.com/l/_uJAfbBqY79by
https://dl.doubtnut.com/l/_Lpxfwj8whMK3
https://dl.doubtnut.com/l/_bIZ3DGHeLjpe

3. Show by drawing ray diagrams how a totally reflecting glass prism can

be used to deviate a ray of light through (i) 90° (ii) 180° and invert it.

° Watch Video Solution

4. Define total internal reflection. State its conditions. How do optical

fibres transmit light without absorption.

° Watch Video Solution

5. Describe briefly any three applications of total internal reflection.

° Watch Video Solution

6. Prove that

— M1 2 Mo — U1 .
+ — = T when refraction occurs from rarer
U v

to denser medium at a concave spherical refracting surface.

° Watch Video Solution



https://dl.doubtnut.com/l/_NljKBUyaIW7k
https://dl.doubtnut.com/l/_V3dG3U4dGOeP
https://dl.doubtnut.com/l/_KRExw8giaYpq
https://dl.doubtnut.com/l/_s7QKvlWyHe5U

7. A spherical of radius of curvature R, separates a rarer and a denser
medium as shown in Fig. Complete the path of the incident ray of light,
showing the formation of a real image. Hence derive the relation
connecting object distance u, image distance v, radius of curvature R and
the refractive indices n; and ns of the two media. Briefly explain how the
focal length of a convex lens changes with increase in wavelength of

incident light.

RARERI’H

o Watch Video Solution



https://dl.doubtnut.com/l/_s7QKvlWyHe5U
https://dl.doubtnut.com/l/_axdysqSeSM8D

8. Discuss briefly refraction from rarer to denser medium at a concave

spherical refracting surface.

o Watch Video Solution

9. Discuss refraction from denser to rerer medium at a convex spherical

refracting surface.

o Watch Video Solution

10. Derive lens maker's formula for a thin convex lens.

o Watch Video Solution

11. Derive lens maker's formula for a thin convex lens.

o Watch Video Solution



https://dl.doubtnut.com/l/_OsnEDS6Y6AF6
https://dl.doubtnut.com/l/_smHSY3yqyN5B
https://dl.doubtnut.com/l/_qx31VdStZsga
https://dl.doubtnut.com/l/_d862FMYBI9Ht
https://dl.doubtnut.com/l/_n6ytAIC2iilv

12. Draw a ray diagram to show the formation of the image of an object
placed between the optical centre and focus of a convex lens. Deduce the
relationship between object distance, image disatnce and focal length of

lens.

o Watch Video Solution

13. Derive lens formula for a concave lens.

o Watch Video Solution

14. A spherical of radius of curvature R, separates a rarer and a denser
medium as shown in Fig. Complete the path of the incident ray of light,
showing the formation of a real image. Hence derive the relation
connecting object distance u, image distance v, radius of curvature R and
the refractive indices n; and n, of the two media. Briefly explain how the

focal length of a convex lens changes with increase in wavelength of


https://dl.doubtnut.com/l/_n6ytAIC2iilv
https://dl.doubtnut.com/l/_lKJxDtgZgJc1
https://dl.doubtnut.com/l/_t7V1WtqNaoTI

incident light.

RARER n4

o Watch Video Solution

15. Obtain an expression for focal length of a combination of thin lenses

in contact.

o Watch Video Solution

Long Answer (c)



https://dl.doubtnut.com/l/_t7V1WtqNaoTI
https://dl.doubtnut.com/l/_evdmtFO1NNKU

1. Discuss the phenomenon of refraction through a prism. Prove that

d = (u — ) A where the symbols have their usual meaning.

° Watch Video Solution

2. State and prove prism formula.

° Watch Video Solution

3. Explain the refraction of light through a triangular glass prism using a

labelled ray diagram. Hence define the angle of diviation.

° Watch Video Solution

4. Define refractive index of a transparent medium. A ray of light passes
through a triangular prism. Plot a graph showing the variation of angle of

deviation with the angle of incidence. Hence derive prism formula.

| e |


https://dl.doubtnut.com/l/_cT9UE0ZTyp4u
https://dl.doubtnut.com/l/_6VUE9vKha3oN
https://dl.doubtnut.com/l/_4OQbOzrDIAOj
https://dl.doubtnut.com/l/_8L0n92etiNxy

| &J Watch Video Solution I

5. Explain the terms angular dispersion and dispersive power. How are the

two related ?

o Watch Video Solution

6. Briefly explain the phenomenon of scattering of light giving some

examples.

o Watch Video Solution

7. What is Raman Effect ? Give some of the salient features of this effect.

o Watch Video Solution



https://dl.doubtnut.com/l/_8L0n92etiNxy
https://dl.doubtnut.com/l/_sTQdbfS1jgM3
https://dl.doubtnut.com/l/_ASMwbmEAkPvn
https://dl.doubtnut.com/l/_EynGSRR4bY6l

8. What is a rainbow ? What is its two types ? How are they formed ?

Discuss briefly.

o Watch Video Solution

Long Answer (d)

1. Draw a labelled sketch of the human eye. Explain the functions of each

part.

° Watch Video Solution

2. Name common optical defects of eye. How are they removed ?

° Watch Video Solution



https://dl.doubtnut.com/l/_VQDYFCYZ3NFP
https://dl.doubtnut.com/l/_KiShk7KyNlIA
https://dl.doubtnut.com/l/_X6nWZLCoZYLl

3. Explain what is meant by myopia and hypermetropia. How are they

caused ? Briefly explain their removal.

° Watch Video Solution

4. Describe a simple microscope or a magnifying glass. Derive an

expression for its magnifying power.

° Watch Video Solution

5. Draw course of rays through a compound microscope. Deduce an
expression for its magnifying power. How can the magnifying power be

increased ?

° Watch Video Solution



https://dl.doubtnut.com/l/_kJJ61wy9gi0a
https://dl.doubtnut.com/l/_9cXjiockKq5j
https://dl.doubtnut.com/l/_rU2thH2ttZMO

6. Describe a reflecting type telescope. What are its advantage over the

refracting telescope ?

° Watch Video Solution

(NCERT)Long Answer

1. Show that for a material with refractive index i > +/2, light incident at

any angle shall be guided along a length perpendicular to the incident
y ang g g gth p

face.

° Watch Video Solution

2. The mixture of a pure liquid and a solution in a along vertical column
(i.e, horizontal dimensions It It vertical dimensions) produces diffusion of
solute particles and hence a refractive index gradient along the vertical

dimension. A ray of light entering the column at right angles to the


https://dl.doubtnut.com/l/_EpiFnKuHccZl
https://dl.doubtnut.com/l/_qtCGCZLHPczg
https://dl.doubtnut.com/l/_krJkiL8el7Sb

vertical is deviated from its original path. Find the deviation in travelling

a horizontal distance d < < h, the height of the column.

o Watch Video Solution

3. If light passes near a massive object, the gravitational interaction
causes a bending of the ray. This can be thought of as happening due to
a change in the effective refractive index of the medium given by
n(r) =1+ 2GM /rc*

where 7 is the distance of the point consideration from the centre of the
mass of the massive body, G is the universal gravitational constant, M
the mass of the body and c the speed of light in vacuum. Considering a
spherical object, find the deviation of the ray from the original path as it

grazes the object.

o Watch Video Solution

4. An infinitely long cylinder of radius R is made of an unusal exotic

material with refractive index ( — 1), Fig. The cylinder is placed between


https://dl.doubtnut.com/l/_krJkiL8el7Sb
https://dl.doubtnut.com/l/_aYFtmwTtJPgh
https://dl.doubtnut.com/l/_2HvCI2ad59iq

two planes whose normals are along the y direction. The center of the
cylinder O lies along the y-axis. A narrow laser beam is directed along the
y-direction from the lower plate. The laser source is at a horizontal
distance x from the diameter in the y direction. Find the range of z such

that light emmited from the lower plane does not reach the upper plane.

o Watch Video Solution

5. (i) Consider a thin lens placed between a source (S) and an observer

2
(O), Fig. Let the thickness of the lens vary as w(b) = wo — — where b

is the vertical distance from the pole. wg is a constant. Using Fermat's
principle, i.e,, the time of transit for a ray between the source and
observer is an exptremum, find the condition that al paraxial rays starting
from the source will converge at a point O on the axis. Find the focal
length.

(i) A gravitational lens may be assumed to have a varying width of the
form

w(b) = klfn(ﬁ>bmm < b < bmaxw(b) = klln(bkz )b < brmin

b min



https://dl.doubtnut.com/l/_2HvCI2ad59iq
https://dl.doubtnut.com/l/_QPIuscZKUNaE

Show that an observer will see an image of a point object as a ring about

(n — l)kl%

the center of the lens with an angular radius 8 = wto
U+ v

[

o Watch Video Solution

(NCERT)Exercise With Solution

1. Asmall candle 2.5¢m in size is placed 27c¢m in front of a concave mirror

of radius of curvature 36cm. At what distance from the mirror should a
screen be placed in order to receive a sharp image ? Describe the nature
and size of the image. If the candle is moved closer to the mirror, how

would the screen have to be moved ?

° Watch Video Solution

2. A 4.5cm needle is placed 12 cm away from a convex mirror of focal

length 15 cm. Give the location of the image and the magnification.


https://dl.doubtnut.com/l/_QPIuscZKUNaE
https://dl.doubtnut.com/l/_BYpvnYSlu8dQ
https://dl.doubtnut.com/l/_JYF1KFwqJBSS

Describe what happens as the needle is moved farther from the mirror.

o Watch Video Solution

3. A tank is filled with water to a height of 12.5¢m. The apparent depth of
a needle lying at the bottom of the tank is measured by a microscope to
be 9.4cm. What is the refractive index of water ? If water is replaced by a
liquid of refractive index 1.63 upto the same height, by what distance

would the microscope have to be moved to focus on the needle again ?

o Watch Video Solution

4.Fig. (a) and (b) show refraction of an incident ray in air at 60° with the
normal to a glass-air and water-air interface respectively. Predict the

angle of refraction of an incident ray in water at 45° with the normal to a


https://dl.doubtnut.com/l/_JYF1KFwqJBSS
https://dl.doubtnut.com/l/_0w02IYOIRMf0
https://dl.doubtnut.com/l/_qlfqCJ5OXaQ5

water glass interface. Take .“ yu, = 1.32.
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o Watch Video Solution

5. A small bulb (assumed to be a point source) is placed at the bottom of
a tank containing water to a depth of 80cm. Find out the area of the
surface of water through which light from the bulb can emerge. Take the

value of refractive index of water to be 4 /3.

o Watch Video Solution

6. A prism is made of glass of unknown refractive index. A parallel beam of
light is incident on a face of the prism. By rotating the prism, the
minimum angle of deviation is measured to be 40°. What is the refractive

index of the prism ? If the prism is placed in water (u = 1.33), predict the


https://dl.doubtnut.com/l/_qlfqCJ5OXaQ5
https://dl.doubtnut.com/l/_1Ng9crehyZ1Q
https://dl.doubtnut.com/l/_PGJaL57jynRT

new angle of minimum deviation of the parallel beam. The refracting

angle of prism is 60°.

° Watch Video Solution

7.A double convex lens is made of glass of refractive index 1.55 with both
faces of same radius of curvature. Find the radius of curvature required, if

focal length is 20cm.

° Watch Video Solution

8. A beam of light converges to a point P. A lens is placed in the path of
the covergent beam 12c¢m from P. At what point does the beam converge
if the lens is

(a) a convex lens of focal length 20cm

(b) a concave lens of focal length 16¢cm ?

° Watch Video Solution



https://dl.doubtnut.com/l/_PGJaL57jynRT
https://dl.doubtnut.com/l/_NXiPQNjmQ4D1
https://dl.doubtnut.com/l/_oKU9BXbpTSBB
https://dl.doubtnut.com/l/_xWf67ifkIxfz

9. An object of size 3.0cm is placed 14cm in front of a concave lens of
focal length 21cm. Describe the image produced by the lens. What

happens if the object is moved further from the lens ?

° Watch Video Solution

10. What is the focal length of a convex lens of focal length 30cm in
contact with a concave lens of focal length 20cm. Is the system a

converging or a diverging lens ? Ignore thickness of the lenses.

° Watch Video Solution

11. A compound microscope has an objective of focal length 2.0cm and an
eye-piece of focal length 6.25c¢m and distance between the objective and
eye-piece is 15cm. If the final image is formed at the least distance vision

(25cm), the distance of the object form the objective is

° Watch Video Solution



https://dl.doubtnut.com/l/_xWf67ifkIxfz
https://dl.doubtnut.com/l/_3SSPWfhKac40
https://dl.doubtnut.com/l/_HJlq44r5R5Ma
https://dl.doubtnut.com/l/_5Ytl2YblrAWW

12. A person with a normal near point (25cm) using a compound
microscope with an objective of focal length 8.0mm and eye piece of
focal length 2.5cm can bring an object placed 9.0cm from the objective
in sharp focus. What is the separation between the two lenses ? Calculate

the magnifying power of the microscope ?

o Watch Video Solution

13. A small telescope has an objective lens of focal length 144cm and an
eye-piece of focal length 6.0cm. What is the magnifying power of the
telescope ? What is the separation between the objective and the eye-

piece ?

o Watch Video Solution

14. A gaint refrecting telescope at an observatory has an objective lens of
focal length 15m. If an eye piece lens of focal length 1em is used, find the

angular magnification of the telescope.


https://dl.doubtnut.com/l/_5Ytl2YblrAWW
https://dl.doubtnut.com/l/_OrXlZtjOoASd
https://dl.doubtnut.com/l/_gKVwGfHniXs4

If this telescope is used to view the moon, what is the diameter of image
of moon formed by objective lens ? The diameter of the moon is

3.42 x 10%m and radius of lunar orbit is 3.8 x 108m.

o Watch Video Solution

15. Use the mirror equation to deduct that :

(a) an object between f and 2f of a concave mirror produces a real image
beyond 2f.

(b) a convax mirror always produces a virtual image independent of the
location of the object.

( ) the virtual image produced by a convex mirror is always diminished in
size and is located between the focus and the pole.

(d) an object placed between the pole and focus of a concave mirror

produces a virtual and enlarged image.

o Watch Video Solution



https://dl.doubtnut.com/l/_gKVwGfHniXs4
https://dl.doubtnut.com/l/_SFMqCgY08oVl

16. A small pin fixed on a table top is viewed from above from a distance
of 50cm. By what distance would the pin appear to be raised, if it be
viewed from the same point through a 15c¢m. Thick glass slab held
parallel to the table ? u of glass 1.5 Does the answer depend on location

of theslab ?

o Watch Video Solution

17. (a) Fig. shows a cross-section of a 'light pipe' made of a glass fibre of
refractive index 1.68. The outer covering of the pipe is made of a material
of refractive index 1.44. What is the axis of the pipe for which total
reflection inside the pipe take place as shwon.

(b) What is the answer if there is no outer covering if the pipe ?

__—iy .

/

o Watch Video Solution



https://dl.doubtnut.com/l/_wp4v0PSfqZoo
https://dl.doubtnut.com/l/_vAsna65pytej

18. Answer the following questions :

(a) You have learnt that plane and convex mirrors produce virtual images
of objects. Can they produce real images under some circumstances ?
Explain.

(b) A virtual image, we always say, cannot be caught on a screen. Yet when
we see a virtual image, we bring it to screen i.e. retine of our eye. Is there
a contradiction ?

( ¢) A diver under water looks obliquely at a fisherman standing on the
bank of a lake. Would the fisherman look taller or shorter than what he
actually is ?

(d) Does the apparent depth of a tank of water change if viewed obliquely
? If so, does the apparent depth increase or decrease ?

( e) The refractive index of diamond is much greater than that of ordinary

glass. Is this fact of some use to a diamond cutter ?

o Watch Video Solution



https://dl.doubtnut.com/l/_07dMqzrmjYVu

19. The image of a small electric bulb fixed on the wall of a room is to be
obtained on the opposite wall 3m away by means of a large convex lens.
What is the maximum possible focal length of the lens required for the

purpose ?

o Watch Video Solution

20. A screen is placed 90cm from an object. The image of the object on
the screen is formed by a convex lens at two different location separated

by 20cm. Determine the focal length of the lens.

o Watch Video Solution

21. a) Determine the effective focal length of the combination of the two
lenses in Exercise, if they are placed 8.0cm apart with their principal axes
coincident. Does the answer depend on which side of the combination a
beam of paralel light is incident? Is the notions of effective focal length of

this system useful at all?


https://dl.doubtnut.com/l/_citbxv3P22ir
https://dl.doubtnut.com/l/_3tlMX9gnfU2Y
https://dl.doubtnut.com/l/_PUjuiCKmNXm5

b) An object 1.5 cm in size is placed on the side of the convex lens in the
arrangement a) above. The distance between the object and the convex
lens is 40cm. Determine the magnification produced by the two-lens

system, and the size of the image.

o Watch Video Solution

22. At what angle should a ray of light be incident on the face of a prism
of refracting angle 60°, so that it just suffers total internal reflection at

the other face ? The refractive index of the prism is 1.524.

o Watch Video Solution

23. You are given prism made of crown glass and flint glass with a wide
variety of angles. Suggest a combination of prism which will
(i) deviate a pencil of white light without much dispersion.

(ii) disperse and displace a pencil of white light without much deviation.

o Watch Video Solution



https://dl.doubtnut.com/l/_PUjuiCKmNXm5
https://dl.doubtnut.com/l/_sTyv0awVOHeR
https://dl.doubtnut.com/l/_QPNOtzffEvOa

24. For a normal eye, the far point is at infinity and the near point of
distinct vision is about 25cm in front of the eye. The cornea of the
provides a converging power of about 40dioptre and the least
converging power of eye lens behind the cornea is about 20dioptre. From
this rough data, estimate the range of accommodation (i.e, the range of

converging power of the eye lens) of a normal eye.

o Watch Video Solution

25. Does short sightedness (myopia) or long sightedness (hypermetropia)
imply necessarily that the eye has partially lost its ability of accomodation

? If not, what might cause these defects of vision ?

o Watch Video Solution

26. A myopia person has been using spectacles of power — 1.0 dioptre for

distant vision. During old age, he also needs to use separate reading


https://dl.doubtnut.com/l/_QPNOtzffEvOa
https://dl.doubtnut.com/l/_1WCMNbOv4ZUD
https://dl.doubtnut.com/l/_Db3sagaOpf8H
https://dl.doubtnut.com/l/_v0TM0FhUPEfM

glasses of power + 2.0 dioptre. Explain what may have happened.

o Watch Video Solution

27. A person looking at a person wearing a shirt with a pattern
comprising vertical and horizontal lines is able to see the vertical lines
more distinctly than the horizontal ones. What is this defect due to ? How

is much a defect of vision corrected ?

o Watch Video Solution

28. A man with normal near point (25 cm) reads a book with small print
using a magnifying glass : a thin convex lens of focal length 5em.

(a) What are the closest and the farthest distances at which he can read
the book when viewing through the magnifying glass ?

(b) What is the maximum and the minimum angular magnifications

(magnifying powers) possible using the above simple microscope ?

o Watch Video Solution



https://dl.doubtnut.com/l/_v0TM0FhUPEfM
https://dl.doubtnut.com/l/_zQ9STgzToxAn
https://dl.doubtnut.com/l/_ggyJRWxFtcJ6

29. A cardsheet divided into squares each of size 1mm? is being viewed at
a distance of 9c¢m through a magnifying glass (a conerging lens of focal
length 10cm) held close to the eye.

(@) What is the magnification produced by the lenas ? How much is the
area of each square to the virtual image ?

(b) What is the angular magnification (magnifying power) of the lens ?

( ¢) Is the magnification in (a) equal to the magnifying power in (b) ?

Explain

o Watch Video Solution

30. (i) At what distance should the lens be held from the card sheet in
order to view the squares distinctly with the maximum possible
magnifying power ?

(ii) What is the magnification in this case ?

(iii) Is the magnification equal to magnifying power in this case ? Explain.

o Watch Video Solution



https://dl.doubtnut.com/l/_ggyJRWxFtcJ6
https://dl.doubtnut.com/l/_tWlI84uYH0iK
https://dl.doubtnut.com/l/_wtnymQp0sLlD

31. What should be the distance between the object and magnifying glass
if the virtual image of each square in the figure is to have an area of
6.25mm?2Would you be able to see the squares distinctly with your eyes

very close to the magnifier ?

o Watch Video Solution

32. a) The anlge subtended at the eye by an object is equal to the angle
subtended at the eye by the virtual image produced by a magnifying
glass. In what sense then does a magnifying glass provide angular
magnifications?

b) in viewing through a magnifying glass, one usually positions one's eyes
very close to the lens. Does angular magnification change if the eye is
moved back?

c) magnifying power of a simple microscopes is inversely proportional to
the focal length of the lens. What then stops us from using a convex lens
of smaller and smaller focal length and achieving greater and greater

magnifying power?


https://dl.doubtnut.com/l/_wtnymQp0sLlD
https://dl.doubtnut.com/l/_lGm8sdK5GynD
https://dl.doubtnut.com/l/_iBtbN6C2Vrzq

d) Why must both the objective and the eyepiece of a compound
microscope have short focal lengths?

e) When viewing through a compound microscope, our eyes should be
positioned not on the eyepiece but a short distance away from it fot best
veiwing. Why? How much should be that short distance between the eye

and eyepiece?

o Watch Video Solution

33. An angular magnification (magnifying power) of 30X is desired using
an objective of focal length 1.25¢m and an eye piece of focal length 5em.

How will you set up the compound microscope ?

o Watch Video Solution

34. A small telescope has an objective lens of focal length 140cm and eye
piece of focal length 5.0cm. What is the magnifying power of telescope
for viewing distant objects when

(a) the telescope is in normal adjustment (i.e. when the image is at


https://dl.doubtnut.com/l/_iBtbN6C2Vrzq
https://dl.doubtnut.com/l/_rnTnIEqgj9a8
https://dl.doubtnut.com/l/_Wo7ga9wNON4K

infinity)
(b) the final image is formed at the least distance of distinct vision

(25¢cm).

o Watch Video Solution

35. (a) For the telescope described what is the separation between the
objective lens and eye piece ?

(b) If this telescope is used to view a 100m tall tower 3km away, what is
the height of the image of the tower formed by the objective lens ?

(c ) What is the height of the final image of the tower if it is formed at 25

cm'?

o Watch Video Solution

36. A Cassegrainian telescope uses two mirrors as shown in Fig. Such a
telescope is built with the mirrors 20mm apart. If the radius of curvature

of large mirror is 220mm and the small mirror is 40mm, where will the


https://dl.doubtnut.com/l/_Wo7ga9wNON4K
https://dl.doubtnut.com/l/_dHTlO7QWEWLv
https://dl.doubtnut.com/l/_MCXMUFgyIsZ8

final image of an object at infinity be ?

Secondary
Mirror

o Watch Video Solution

37. Light incident normally on a plane mirror attached to a galvanometer
coil retraces backwards a shown in Fig. 6(a). 14. A current in the coil
produces a deflection of 3.5° in the mirror. What is the displacement of

the reflected spot of light on a screen placed 1.5m away ?

o Watch Video Solution



https://dl.doubtnut.com/l/_MCXMUFgyIsZ8
https://dl.doubtnut.com/l/_TZPUkUo2ZiHq

38.Fig. shows an equiconvex lens (of refractive index 1.5) in contact with
a liquid layer on top of a plane mirror. A small needle with its tip on the
principal axis is moved along the axis until its inverted image is found at
the position of the needle. The distance of the needle from the lens is
measured to be 45.0cm. The liquid is removed and the experiment is
repeated. The new distance is measured to be 30.0cm. What is the

refractive index of the liquid ?

Q P Q

P
—pie—



https://dl.doubtnut.com/l/_TZIFkrwteUv7

| ° Watch Video Solution I

Higher Thinking Order

1. Figure shows an irregular block of material of refractive indec /2. A ray

of light strikes the face AB as shown. After refraction, it is incident on a
spherical surface CD of radius of curvature 0.4 m and enters a medium of
refractive index 1.514 to meet PQ at E. Find the distance OE up to two

places of decimal.

° Watch Video Solution



https://dl.doubtnut.com/l/_TZIFkrwteUv7
https://dl.doubtnut.com/l/_sorIbrdbfGtr

2. An equiconvex lens with radii of curvature of magnitude R each is put
over a liquid layer poured on top of a plane mirror. A small needle, with
its tip on the principal axis of the lens, is moved along the axis until its
inverted real image coincides with the needle itself. The distance of the
needle from the lens is measured to be 'a. On removing the liquid layer
and repeating the experiment the distance is found to be 'b".

Given that the two values of distances measured represent the focal
length values in the two cases, obtain a formula for the refractive index of

the liquid.

PR S—

o Watch Video Solution



https://dl.doubtnut.com/l/_XXH9fpsGzeRP

3. A ray of light incident on the horizontal surface of a glass slab at 70°
just grazes the adjacent vertical surface after refraction. Complete the

critical angle and refractive index of glass.

° Watch Video Solution

4. A ray of light the face AB of a glass prism of refractive index p at an

angle of incidence <. Find the value of ¢ such that no ray emerges from

the face AC of the prism. Given angle of prism is A.

o Watch Video Solution



https://dl.doubtnut.com/l/_KdCNEjMnb1b3
https://dl.doubtnut.com/l/_MnAuXIJnEQN9
https://dl.doubtnut.com/l/_Zx24mP2XMzF1

5.The diameter of a plano convex lens is 6cm and thickness at the centre
is 3mm. If the speed of light in the material of the lens is 2 X 108m/3,

what is the focal length of the lens ?

° Watch Video Solution

Sample Problem(a)

1. A point object is held between two plane mirror held at (i) 24° (ii) 30°.

What is the number of images formed in the two cases ?

° Watch Video Solution

2. (a) What is focal length of a convex mirror of radius of curvature 20cm?

(b) What is radius of curvature of a mirror of focal length —50cm ?

° Watch Video Solution



https://dl.doubtnut.com/l/_Zx24mP2XMzF1
https://dl.doubtnut.com/l/_Ob0IxjwWzoUm
https://dl.doubtnut.com/l/_qP1CMUS5jDDw
https://dl.doubtnut.com/l/_1S8B0f9sVGi0

3. An object is placed 18cm in front of a mirror. If the image is formed at
4cm to the right of the mirror, calculate its focal length. Is the mirror
convex or concave ? What is the nature of the image ? What is the radius

of curvature of the mirror ?

° Watch Video Solution

4. An object is placed at a distance of 6cm from a convex mirror of focal

length 20cm. Locate the position and nature of the image.

° Watch Video Solution

5. An erect image 3 x the size of the object is obtained with a concave

mirror of radius of curvature 36cm. What is the position of the object ?

° Watch Video Solution

Solved Example(a)


https://dl.doubtnut.com/l/_1S8B0f9sVGi0
https://dl.doubtnut.com/l/_LOd0QjImeCZF
https://dl.doubtnut.com/l/_5MGjeDq9WEWG

1. Light of wavelength 5000A falls on a plane reflecting surface. What are
the wavelength and frequency of reflected light ? For what angle of

incidence is the reflected ray normal to the incident ray ?

o Watch Video Solution

2. Light incident normally on a plane mirror attached to a galvanometer
coil retraces backwards a shown in Fig. 6(a). 14. A current in the coil
produces a deflection of 3.5° in the mirror. What is the displacement of

the reflected spot of light on a screen placed 1.5m away ?

o Watch Video Solution

3. A boy 1.5m tall with his eye level at 1.38m stands before a mirror fixed
on a wall. Indicate by means of a ray diagram how the mirror should be
positioned so that he can view himself fully. What should be the minimum

length of the mirror ? Does the answer depend on the eye level ?

| o Watch Video Solution


https://dl.doubtnut.com/l/_2mpLD7V7mENy
https://dl.doubtnut.com/l/_sTlz47xywVXU
https://dl.doubtnut.com/l/_AqmPWHEkqATI

4. A square wire of side 3.0cm is placed 25¢m away from a concave mirror
of focal length 10cm. What is the area enclosed by the image of the wire
? The centre of the wire is on the axis of the mirror, with its two sides

normal to the axis.

o Watch Video Solution

5.When an object is placed at a distance of 60cm from a convex spherical
mirror, the magnification produced is 1 /2. Where should the object be

placed to get a magnification of 1/3?

o Watch Video Solution

6. An object is placed (i)10cm (ii) 5¢m in front of a convex mirror of radius
of curvature 15cm. Find the position, nature and magnification of the

image in each case.

| e |


https://dl.doubtnut.com/l/_AqmPWHEkqATI
https://dl.doubtnut.com/l/_np4YCFEEwsVt
https://dl.doubtnut.com/l/_V98bOxokhYge
https://dl.doubtnut.com/l/_pLaMe24jePHP

I & Watch Video Solution

7.Suppose while sitting in a parked car, you notice a jogger approaching
towards you in the rear view mirror of R = 2m. If the jogger is running
at a speed of 5ms ', how fast is the image of the jogger moving, when
the jogger is

(a) 39 m

(b) 29 m

(c) 19 m and

(d) 9 m. away ?

° Watch Video Solution

8.A 5cm long needle is placed 10cm from a convex mirror of focul length
40cm. Find the position, nature and size of image of the needle. What
happens to the size of image when needle is moved farhter away from

the mirror ?

° Watch Video Solution



https://dl.doubtnut.com/l/_pLaMe24jePHP
https://dl.doubtnut.com/l/_2IS0C8zyDGh7
https://dl.doubtnut.com/l/_PH51nNyTrYs9

9. A concave mirror of focal length 20cm is placed 50cm from a wall. How

far the wall should an object be placed to form a real image on the wall ?

o Watch Video Solution

10. As object is placed exactly midway between a concave mirror of
R = 40cm and a convex mirror of R = 30cm. The mirrors face eachother
and are 50cm apart. Determine the nature and position of image formed

by successive reflections first at concave mirror and then at convex mirror.

o Watch Video Solution

11. An object is placed at a dustance 36¢m from a convex mirror. A plane
mirror is placed inbetween so that the two virtual images so formed
coincide. If the plane mirror is at a distance of 24cm from the object, find

the radius of curvature of convex mirror.

o Watch Video Solution



https://dl.doubtnut.com/l/_PH51nNyTrYs9
https://dl.doubtnut.com/l/_wB7YP5xtt0yJ
https://dl.doubtnut.com/l/_BcfEl60PsjfR
https://dl.doubtnut.com/l/_erzIZ3ioKMzv

12. The sun (diameter d) subtends an angle 6 radian at the pole of a
concave mirror of focal length f. What is the diameter of the image of the

sun formed by the mirror ?

o Watch Video Solution

13. An object of height h is held before a spherical mirror of focal length
| f| = 40cm. The image of the object produced by the mirror has same
orientation as the object and has height = 0.2h. Is the image real or
virtual ? Is the image on the convex or concave? What is focal length of

mirror with proper sign?

o Watch Video Solution

14. a concave mirror of focal length 20cm and a convex mirror of focal

length 15c¢m are placed 50cm apart, such that the two mirrors face


https://dl.doubtnut.com/l/_erzIZ3ioKMzv
https://dl.doubtnut.com/l/_ORJmxGSqPa1e
https://dl.doubtnut.com/l/_HnYNeo6juuer
https://dl.doubtnut.com/l/_E7e77eStwKpQ

eaachother. An object is placed exactly midway between them. Fing the
nature and position of image formed by reflection first at concave mirror

and then at convex mirror.

° Watch Video Solution

Conceptual Problem(a)

1. Prove that spherical mirror formula is applicable equally to a plane

mirror.

° Watch Video Solution

2. The wall of a room is covered with a perfect plane mirror and two
movie films are made, one recording the movement of a man and the
other of his mirror image. While viewing the film later, can an outside tell

which is which ?

° Watch Video Solution



https://dl.doubtnut.com/l/_E7e77eStwKpQ
https://dl.doubtnut.com/l/_oF2mkYHTXLwy
https://dl.doubtnut.com/l/_pOCNVosJI3dc

3. An object is placed between two parallel plane mirrors. Why do the

distance images get fainter and fainter ?

° Watch Video Solution

4. Why are mirrors used in search lights parabolic and not concave

sphrical ?

° Watch Video Solution

5. A man holding a lighted candle in front of a thick glass mirror and
viewing it obliquely sees a number of images of the candle. What is the

origin of these multiple images ?

° Watch Video Solution



https://dl.doubtnut.com/l/_pOCNVosJI3dc
https://dl.doubtnut.com/l/_7dl7XLmevBAc
https://dl.doubtnut.com/l/_k0aMqarIYMGG
https://dl.doubtnut.com/l/_nsMAMK6CW1PQ

6. If you were driving a car, what type of mirror would you prefer to use

for observing traffic at your back ?

o Watch Video Solution

7. Suppose that the lower half of a concave mirror's reflecting surface is
covered with an opaque non-reflecting material. What effect will this have

on the image of an object placed in front of the mirror ?

o Watch Video Solution

8. A mobile phone lies along the principal axis of a concave mirror as
shown in Fig. Show by suitable diagram, the formation of its image.

Explain why the magnification is not uniform, and distortion will occur


https://dl.doubtnut.com/l/_5WUsYlvT1IGe
https://dl.doubtnut.com/l/_GdrESGeiEy8V
https://dl.doubtnut.com/l/_45aVcUUcnmkV

depending on the location of the mobile with respect to the mirror.

° Watch Video Solution

9. A section of a sphere has a radius of curvature of 0.80m. Both, inside
and ouside surfaces have a mirror like polish. What are the focal lengths

of the inside and outside surfaces?

° Watch Video Solution

10. Will the reflected rays converge at a point when a parallel beam of

light is incident on a concave mirror of large aperture ?

I o Watch Video Solution ]


https://dl.doubtnut.com/l/_45aVcUUcnmkV
https://dl.doubtnut.com/l/_ybW1z6jJYOtL
https://dl.doubtnut.com/l/_H9AjiZok3Qae

1. Why are mirrors used in search lights parabolic and not concave

sphrical ?

° Watch Video Solution

12. Give three basic differences between real image and virtual image.

° Watch Video Solution

Very Short (a)

1. Define principal axis of a spherical mirror.

° Watch Video Solution

2. Aray incident along normal to the mirror retraces its path. Why ?


https://dl.doubtnut.com/l/_H9AjiZok3Qae
https://dl.doubtnut.com/l/_52dej0YqFeJy
https://dl.doubtnut.com/l/_dggs3eW3MdLU
https://dl.doubtnut.com/l/_I8Te6qAb0aY9
https://dl.doubtnut.com/l/_6hgbgb2TvzJp

° Watch Video Solution

3. What si the number of images of a point object held inbetween two

plane mirrors inclined at an angle 8° ?

° Watch Video Solution

4. A mirror is turned through 15°. Through what angle will the reflected

ray turn ?

° Watch Video Solution

5. What is the number of images of an object held between two parallel

plane mirrors ?

° Watch Video Solution



https://dl.doubtnut.com/l/_6hgbgb2TvzJp
https://dl.doubtnut.com/l/_16e2zzd8dwOc
https://dl.doubtnut.com/l/_uNporQb3RDHf
https://dl.doubtnut.com/l/_XiYh8ZGHjSVF

6. Can we obtain the image formed by a convex mirror on a screen ? If

not, why ?

o Watch Video Solution

7. Which of the mirrors is diverging: concave or convex?

o Watch Video Solution

8. Can a convex mirror form a mgnified image ?

o Watch Video Solution

9. When does a concave mirror form a virtual image ?

o Watch Video Solution



https://dl.doubtnut.com/l/_W6vlp7xxiLRP
https://dl.doubtnut.com/l/_sCrQ7THWbdZD
https://dl.doubtnut.com/l/_7qf4v41twqsl
https://dl.doubtnut.com/l/_gjtXgh48pC0e

10. What is a mirror formula?

o Watch Video Solution

1. what is the relation between f and R of a spherical mirror ?

o Watch Video Solution

12. Can a virtual image be photographed by a camera ?

o Watch Video Solution

13. A person moves with a velocity v towards a plane mirror. With what

velocity does his image move towards him ?

o Watch Video Solution



https://dl.doubtnut.com/l/_ylce3o9N89WH
https://dl.doubtnut.com/l/_WS03BFWHALp6
https://dl.doubtnut.com/l/_nnlz0c8L1NcF
https://dl.doubtnut.com/l/_dlqJ27fF0bNX

14. What is the value of focal length of a plane mirror ?

° Watch Video Solution

15. If the wavelength of incident light on a concave mirror is increased,

how will the focal length of the mirror change ?

° Watch Video Solution

16. To which wavelength of lights is our eye most sensitive ? In which

region does this wavelength lie ?

° Watch Video Solution

17. Find the minimum height of a mirror where one can see his full image.

° Watch Video Solution



https://dl.doubtnut.com/l/_3hCq4TWo7wTj
https://dl.doubtnut.com/l/_ONJKFPX3FZJP
https://dl.doubtnut.com/l/_iZAcFrjoguUS
https://dl.doubtnut.com/l/_mErpUfDVTYD9
https://dl.doubtnut.com/l/_F2KrsJHHULAV

18. How many images of himself can a person see in a room whose ceiling

and two adjacent walls are mirrors ?

° Watch Video Solution

19. What are the two types of spherical mirrors ?

° Watch Video Solution

20. Which spherical mirror has a real focus and which one has a virtual

focus ?

° Watch Video Solution

21. Which spherical mirror is converging and which one is diverging ?

° Watch Video Solution



https://dl.doubtnut.com/l/_F2KrsJHHULAV
https://dl.doubtnut.com/l/_ipJt9fYk78mO
https://dl.doubtnut.com/l/_n8Gf50D5TtvR
https://dl.doubtnut.com/l/_kJ2xDtUAsSFS
https://dl.doubtnut.com/l/_o3FD3t6sdKrP

22. Which spherical mirror forms a virtual, erect and smaller image of an

object ?

o Watch Video Solution

23. Where should an object be held so that a concave mirror forms a real,

inverted and magnified image ?

o Watch Video Solution

1. How will you distinguish between a plane mirror, a convex mirror and a

concave mirror without touching them?

° Watch Video Solution

2. Does size of mirror affect the nature of the image ?


https://dl.doubtnut.com/l/_o3FD3t6sdKrP
https://dl.doubtnut.com/l/_kUZNbd8lrguW
https://dl.doubtnut.com/l/_2reNFqLSfhV8
https://dl.doubtnut.com/l/_VF9SgVGilNBW

° Watch Video Solution

3. A concave mirror of small aperture forms a shrper image. Why ?

° Watch Video Solution

4. How can we see a virtual image when it cannot be obtained on a screen

?

° Watch Video Solution

5.If a spherical mirror is dipped in water, does its focal length change ? 17.

If a thin lens is dipped in water, does its focal length change ?

° Watch Video Solution



https://dl.doubtnut.com/l/_VF9SgVGilNBW
https://dl.doubtnut.com/l/_14gaRfQGsw8w
https://dl.doubtnut.com/l/_Yod4ZJz9Xsjr
https://dl.doubtnut.com/l/_vSH1Kna6aXxY

6. What is the difference between the virtual images produced by (i) plane

mirror (ii) concave mirror and (iii) convex mirror ?

° Watch Video Solution

7.Which property of concave mirror is utilized for using them as shaving

mirrors ?

° Watch Video Solution

8. A man standing in front of a special mirror finds his image having a
small face, big tummy and legs of normal size. What are the shapes of

three parts of the mirror?

° Watch Video Solution



https://dl.doubtnut.com/l/_397Kj9tjELbh
https://dl.doubtnut.com/l/_kcfT14RnbJzP
https://dl.doubtnut.com/l/_BKPlrAQcgIuw

9. What is the advantage of using a parabolic concave mirror over

ordinary spherical concave mirror ?

° Watch Video Solution

10. A parallel beam of light strikes a (i) plane mirror (ii) a convex mirror
and (iii) a concave mirror. What is the deviation produeced in each case in

terms of the angle of incidence (i) ?

° Watch Video Solution

1. Use the mirror equation to show that an object placed between

f and 2f of a concave mirror forms an image beyond 2f.

° Watch Video Solution

12. what is the relation between f and R of a spherical mirror ?

| e |


https://dl.doubtnut.com/l/_8DqB2ig69UIO
https://dl.doubtnut.com/l/_TYFOr8MMDyZE
https://dl.doubtnut.com/l/_S5rOWOlMmQgZ
https://dl.doubtnut.com/l/_tylcgo4V7MZo

| & Watch Video Solution I

13. what is the relation between f and R of a spherical mirror ?

o Watch Video Solution

14. Give some practical applications of spherical mirrors.

o Watch Video Solution

1. Name two types of spheircal mirrors, Define pole, centre of curvature

and angular aperture of the mirror.

° Watch Video Solution



https://dl.doubtnut.com/l/_tylcgo4V7MZo
https://dl.doubtnut.com/l/_qRU1S0kXp2xz
https://dl.doubtnut.com/l/_Mc32T759BUEb
https://dl.doubtnut.com/l/_lqiLMOdMyKYw

2. Define principal focal length and redius of curvature of a mirror.
Establish relation between them for (i), concave mirror and (ii) convex

mirror.

° Watch Video Solution

3. What is meant by linear magnification of spherical mirrors ? Deduce the

formula for the same.

° Watch Video Solution

4. Establish relation between the speeds of object and image formed by a

spherical mirror.

° Watch Video Solution



https://dl.doubtnut.com/l/_8nZADIc1XyeU
https://dl.doubtnut.com/l/_g1P0Ryxj9qXC
https://dl.doubtnut.com/l/_ApqDkWBX7Wpu

5.An object ABis kept in front of a concave mirror as shown in Fig.

A

(i) Complete the ray diagram showing the image formation of the object.
(ii) How will the position and intensity of the image be affected surface is

painted black ?

° Watch Video Solution

Problem For Practice(b)

1. A mark is made on the bottom of beaker and a microscope is focussed

on it. The microscope is raised through 1.5¢m. To what height water must


https://dl.doubtnut.com/l/_IESpdKl0T8cv
https://dl.doubtnut.com/l/_fW9iZpaQ5ik2

be poured into the beaker to bring the mark again into focus ? Given that

u for water is 4 /3.

° Watch Video Solution

2. Calculate the speed and wavelength of light
(i) in glass
(i) in air, when light waves of frequency 6 x 10 Hz. Travel from air to

glass of p = 1.5.

° Watch Video Solution

3. The refractive index of diamond is 2.47 and that of glass is 1.51. How

much faster does light travel in glass than in diamond ?

° Watch Video Solution



https://dl.doubtnut.com/l/_fW9iZpaQ5ik2
https://dl.doubtnut.com/l/_hsYJghdQkose
https://dl.doubtnut.com/l/_XjC5OZAmio03

4. A pond of depth 20cm is half filled with an oil of 4 = 1.4 and the other
half is filled with water of refractive index 1.33. Calculate apparent depth

of the tank when viewed normally.

o Watch Video Solution

5.Aray of light is incident at an angle of 60° on one face of a rectangular
glass slab of thickness 0.1m, and refractive glass slab of thickness 0.1m,

and refractive index 1.5. Calculate the lateral shift produced.

o Watch Video Solution

6. In Fig., find the maximum angle ¢ for which light suffers total internal

reflection at the vertical surface.


https://dl.doubtnut.com/l/_IKfJsosjOgcL
https://dl.doubtnut.com/l/_cnzBXoEI0f6q
https://dl.doubtnut.com/l/_W0bvr5zkPnrz

° Watch Video Solution

7. Calculate the critical angle for glass air surface if a ray of light which is

nicident ni air on the glass surface is deviated through 15°, when the


https://dl.doubtnut.com/l/_W0bvr5zkPnrz
https://dl.doubtnut.com/l/_S6xRjQ4vRl2U

angle of incidence is 45°.

° Watch Video Solution

8. A small bulb (assumed to be a point source) is placed at the bottom of
a tank containing water to a depth of 80cm. Find out the area of the
surface of water through which light from thr bulb can emerge. Take the

value of refractive index of water to be 4 /3.

° Watch Video Solution

9. A refractive indices of glycerine and water are 1.46 and 1.33
respectively. What is the critical angle when the ray passes from gycerine

to water ?

° Watch Video Solution



https://dl.doubtnut.com/l/_S6xRjQ4vRl2U
https://dl.doubtnut.com/l/_jvL6AZ9Ip9Yz
https://dl.doubtnut.com/l/_xMGD3atgB9vd

10. A point source of monochromatic light 'S' is kept at the centre of the
bottom of a cylinder of radius 15.0cm. The cylinder contains water
(refractive index 4//3) to a height of 7.0cm. Draw the ray diagram and
calculate the area of water surface through which the light emerges in

air.

o Watch Video Solution

11. When a fish looks up the surface of a perfectly smooth lake, the surface
appears dark except inside a circular area directly above it. Calculate the

angle that this illuminated region subtends. Given p of water = 1.333.

o Watch Video Solution

12. A right prism is to be made by selecting a proper material and the
angles A and B (B < A) as shown in figure. It is desired that a ray of
light incident normally on AB emerges parallel to the incident direction

after two internal reflection.a. What should be the minimum refractive


https://dl.doubtnut.com/l/_9mPxFtEp1ylk
https://dl.doubtnut.com/l/_vLL183n8tMw4
https://dl.doubtnut.com/l/_UMcGXCGJ9QH9

)
index p for this to be possible? b. F' or pu = 3 is it possible to achieve

this with the angle A equl to 60 degrees?

o Watch Video Solution

13. A beam of light consisting of red, green and blue colours is incident
on a right angled prism, fig. The refractive indices of the material of the
prism for the above red, green and blue wavelengths are 139, 1.44 and

147 respectively. The prism will *

>

>
>
>
>

45°

o Watch Video Solution



https://dl.doubtnut.com/l/_UMcGXCGJ9QH9
https://dl.doubtnut.com/l/_MZrIdEtgfZR2

14. Calculate the speed of light in a medium whose critical angle is 45°.

° Watch Video Solution

15. Velocity of light in a liquid is 1.5 x 10%m /s and in air, it is
3 X 108m/3. If a ray of light passes from this liquid to air, calculate the

value of critical angle.

° Watch Video Solution

16. A small air bubble in a glass sphere of radius 2cm appears to be 1lem

from the surface when looked at, along a diameter. If the refractive index


https://dl.doubtnut.com/l/_6W2R8tu4mLAK
https://dl.doubtnut.com/l/_Y9iA7Oo9J1Z7
https://dl.doubtnut.com/l/_QLuIQVaW83E7

of glass is 1.5, find the true position of the air bubble.

° Watch Video Solution

17. An object is placed 50cm from the surface of a glass sphere of radius
10cm along the diameter. Where will the final image be formed after

refraction at both the surfaces ? u of glass = 1.5.

° Watch Video Solution



https://dl.doubtnut.com/l/_QLuIQVaW83E7
https://dl.doubtnut.com/l/_xyKlvsdXlt3q

18. A spherical surface of radius 30 cm separates two transparent media A
and B with refractive indices 133 and 1.48 respectively. The medium A is
on the convex side of the surface. Where should a point object be placed
in medium A so that the paraxial rays become parallel after refraction at

the surface ?

o Watch Video Solution

19. An air bubble in a glass sphere (1 = 1.5) is situated at a distance 3cm
from a convex surface of diameter 10cm. At what distance from the

surface will the bubble appear ?

o Watch Video Solution

20. A convex refracting surface of radius of curvature 20cm separates two
media of refractive indices 4 /3 and 1.60. An object is placed in the first
medium (p = 4/3) at a distance of 200cm from the refracting surface.

Calculate the position of image formed.


https://dl.doubtnut.com/l/_AYwj3mcwoLJb
https://dl.doubtnut.com/l/_todAK1YvJsj1
https://dl.doubtnut.com/l/_1VN66j19puru

o Watch Video Solution

21. A sphere of glass (u = 1.5) is of 20cm diameter. A parallel beam

enters it from one side. Where will it get focussed on the other side ?

o Watch Video Solution

22. A beam of light strikes a glass sphere of diameter 15cm convering
towards a point 30cm behind the pole of the spherical surface. Find the

position of the image, if i of glass is 1.5.

o Watch Video Solution

23. One end of a horizontal cylindrical glass rod (x = 1.5) of radius 5.0
cm is rounded in the shape of a hemisphere. Asnobject 0.5 mm high is
placed perpendicular to the axis of the rod at a difference of 20.0 cm
from the rounded edge. Locate the image of the object and find its

height.


https://dl.doubtnut.com/l/_1VN66j19puru
https://dl.doubtnut.com/l/_PISL6LAuSs7N
https://dl.doubtnut.com/l/_DbqcegGwAlyM
https://dl.doubtnut.com/l/_Vo70L7zYIZo1

o Watch Video Solution

24. A spherical convex surface separates object and image space of
4 ,
refractive index 1.0 and 3 If radius of curvature of the surface is

10cm, find its power.

o Watch Video Solution

25. The radii of curvatureof double convex lens of glass (u = 1.5) are in
the ratio of 1:2. This lens renders the rays parallel coming from an
illuminated filament at a distance of 6cm. Calculate the radii of curvature

of its surfaces.

o Watch Video Solution

26. A convex lens of focal legnth 0.2m and made of glass (4 = 1.50) is

immersed in water (p = 1.33). Find the change in the focal length of the


https://dl.doubtnut.com/l/_Vo70L7zYIZo1
https://dl.doubtnut.com/l/_skPoXHwWDqN2
https://dl.doubtnut.com/l/_JGcJoUn2V7N7
https://dl.doubtnut.com/l/_LeDiaTIrLBTF

lens.

° Watch Video Solution

27. A converging lens has a focal length of 20cm in air. It is made of a
material of refractive index 1.6. If it is immersed in a liquid of refractive

index 1.3, what will be its new foacl length ?

° Watch Video Solution

28.The radii of curvature of each surface of a convex lens is 20cm and the
refractive index of the material of the lens is 3/2 (i) Calculate its focal
length (ii) If this is cut along the plane AB. What will be formed ? (iii)

What happens if the lens is cut along CD ?

° Watch Video Solution



https://dl.doubtnut.com/l/_LeDiaTIrLBTF
https://dl.doubtnut.com/l/_AvHCG2fQgAyF
https://dl.doubtnut.com/l/_UbYN54hPB1vC

29. A convex lens made up of glass of refractive index 1.5 is dippedin turn
(i) in a medium of refractive index 1.65

(ii) in a medium of refractive index 1.33

(a) Will it behave as converging or diverging lens in the two cases ?

(b) How will its focal length changes in the two media ?

o Watch Video Solution

30. A diverging lens of refractive index 1.5 and focal length 15¢m in air
has same radii of curvature for both sides. If it is immersed in a liquid of

refractive index 1.7, calculate focal length of the lens in liquid.

o Watch Video Solution

31. The radii of curvature of the surfaces of a double convex lens are
20cm and 30cm. What will be its focal length and power in air and water
respectively ? Refractive indices for glass and water are 3/2 and 4/3

respectively.


https://dl.doubtnut.com/l/_4QiWKFvsqkxl
https://dl.doubtnut.com/l/_dFBxZtf0IRgY
https://dl.doubtnut.com/l/_MZw1cF5h2zon

o Watch Video Solution

32. A convex lens made up of glass of refractive index 1.5 is dippedin turn
(i) in a medium of refractive index 1.65

(ii) in @ medium of refractive index 1.33

(a) Will it behave as converging or diverging lens in the two cases ?

(b) How will its focal length changes in the two media ?

o Watch Video Solution

33. A biconvex lens is made of glass with © = 1.52. Each surface has a
radius of curvature equal to 30cm. An object of height 3cm is placed
14cm from the lens. Find the focal length of the lens and the position

and size of image.

o Watch Video Solution



https://dl.doubtnut.com/l/_MZw1cF5h2zon
https://dl.doubtnut.com/l/_ykXA6NbVFRvq
https://dl.doubtnut.com/l/_hUNAuF4jS0Mp

34. A concave lens has same radii of curvature for both sides and is made
of material of refractive in index 1.6 It is immersed in a liquid of u = 1.4

Calculate ratio of focal lengths of lens in air and liquid.

o Watch Video Solution

35. A double convex lens of glass of refractive index 1.6 has its both
surfaces of equal radii of curvature of 30cmeach. An object of height 5em
is placed at a distance of 12.5c¢m from the lens. Calculate the size of the

image formed.

o Watch Video Solution

36. Convex lens is made of glass of refractive index 1.5 If the radius of
curvature of each of the two surfaces is 20cm find the ratio of the powers
of the lens, when placed in air to its power, when immersed in a liquid of

refractive index 1.25.

| o Watch Video Solution


https://dl.doubtnut.com/l/_jOFJ0tcMCIEg
https://dl.doubtnut.com/l/_CvhPu7ao1Gqo
https://dl.doubtnut.com/l/_hzuOl9jwhBzt

37. A glass convex lens has a power of 410D . When this lens is totally
immersed in a liquid, it acts as a concave lens of focal length 50cm.

Calculate the refractive index of the liquid. Given .“ p, = 1.5.

° Watch Video Solution

38. A convex lens of focal length 20cm and made of glass (u = 1.5) is
immersed in water of y = 1.33 Calculate change in focal length of the

lens.

° Watch Video Solution

39. A thin converging lens made of glass of refractive index 1.5 acts as a
concave lens of focal length 50cm, when immersed in a liquid of refractive

index 15 /8. Calculate the focal length of converging lens in air.

° Watch Video Solution



https://dl.doubtnut.com/l/_hzuOl9jwhBzt
https://dl.doubtnut.com/l/_w5fXORES9nFI
https://dl.doubtnut.com/l/_w7fXpwec8eS5
https://dl.doubtnut.com/l/_kfXRkGPhEhEG

40. Find the radius of curvature of convex surface of a plano convex lens,

whose focal length is 0.3m and p = 1.5.

° Watch Video Solution

41. A corverging lens has a focal length of 20cm in air. It is made of a
material of refractive index 1.6. If is immersed in a liquid of refractive

index 1.3, what will be its new focal length ?

° Watch Video Solution

42. A diverging lens of refractive index 1.5 and focal length 15cm in air
has same radii of curvature for both sides. If it is immersed in a liquid of

refractive index 1.7, calculate focal length of the lens in liquid.

° Watch Video Solution



https://dl.doubtnut.com/l/_kfXRkGPhEhEG
https://dl.doubtnut.com/l/_MaiUKPYn1I8A
https://dl.doubtnut.com/l/_X4NLgHqZjR0P
https://dl.doubtnut.com/l/_5DgDOwDiuW6t
https://dl.doubtnut.com/l/_Of9sGapoQJBd

43. From the ray diagram shown in Fig. calculte the focal length of
concave lens.

f=20cm

° Watch Video Solution

44. A convex lens is used to throw on a screen 10m from the lens, a
magnified image of an object. If the magnification is to be 19, find the

focal length of the lens.

° Watch Video Solution



https://dl.doubtnut.com/l/_Of9sGapoQJBd
https://dl.doubtnut.com/l/_QadO4gOPsECr

45. An object is placed at a distance of 1.5m from a screen and a convex
lens is interposed between them. The magnification produced is 4. What

is the focal length of the lens ?

° Watch Video Solution

46. A screen is placed 80cm from an object. The image of the object on
the screen is formed by a convex lens at two different locations separated

by 10cm. Calculate the focal length of the lens used.

° Watch Video Solution

47. A convergent beam of light passes through a diverging lens of focal
length 0.2m and comes to focus at a distance of 0.3m behind the lens.

Find the position of the point at which the beam would converge in the

absence of the lens.

° Watch Video Solution



https://dl.doubtnut.com/l/_iZDRpAf3gNCt
https://dl.doubtnut.com/l/_WsR3qAUywyUe
https://dl.doubtnut.com/l/_DsCf97Masn5a

48. The image obtained with a convex lens is erect and its length is 4
times the length of the object. If the focal length of lens is 20cm,

calculate the object and image distances.

° Watch Video Solution

49. An illuminated object and a screen are placed 90cm apart. What is the
focal length and nature of the lens required to produce a clear image on

the screen twice the size of the object ?

° Watch Video Solution

50. A convex lens of focal length 25cm is placed co-axially in contact with
a concave lens of focal length 20cm. Determine the power of the

combination. Will the system be converging or diverging in nature ?

° Watch Video Solution



https://dl.doubtnut.com/l/_IDvYBFE1CNcp
https://dl.doubtnut.com/l/_DUnAvQKcMeDU
https://dl.doubtnut.com/l/_JOaKPGMUISRn
https://dl.doubtnut.com/l/_ZRzxodWdAPCc

51. The radius of curvature of the faces of a double convex lens are
10cm and 15cm. If focal length of lens of lens is 12c¢m, find the refractive

index of the material of th lens.

° Watch Video Solution

2
52. A biconvex lens has focal length 3 times the radius of curvature of

either surface. Calculate refraction index f material of the lens.

° Watch Video Solution

53. An object is placed at a distance of 1.5m from a screen and a convex
lens is interposed between them. The magnification produced is 4. What

is the focal length of the lens ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ZRzxodWdAPCc
https://dl.doubtnut.com/l/_L5Wrrtniqevf
https://dl.doubtnut.com/l/_BjTed5gDAOLI

54. Find the focal length and power of a convex lens, which when placed
in contact with a concave lens of focal length 25cm forms a real image 5

times the size of the object placed 20cm from the combination.

° Watch Video Solution

55. Find the focal length and nature of lens which should be placed in
contact with a lens of focal length 10cm so that the power of the

combination becomes 5 dioptre.

° Watch Video Solution

56. Two lenses, one diverging of power 2 diopyre and the other
converging of power 6dioptre are combined together. Calculate focal

length and power of the combination.

° Watch Video Solution



https://dl.doubtnut.com/l/_UosxkKw9FcJ9
https://dl.doubtnut.com/l/_MxUBPMpF1qhc
https://dl.doubtnut.com/l/_kLhJnoekQWA8
https://dl.doubtnut.com/l/_iRHcURrbboKs

57.Two lenses of power +10D and — 5D are placed in contact,
(i) Calculate the focal length of the combination
(i) where should an object be held from the combination so as to obtain

a virtual image of magnification 2 ?

o Watch Video Solution

58. A point object is placed 60cm in front of a convex lens of focal length
15¢m. A plane mirror is placed 10cm behind the convex lens. Where is the

image formed by the system ?

o Watch Video Solution

59. A convex lens of focal length 15¢m, and a concave mirror of radius of
curvature 20cm are placed co-axially 10cm apart. An object is placed in
front of convex lens so that there is no parallax between the object and

its image formed by the combination. Find the position of the object.

o Watch Video Solution



https://dl.doubtnut.com/l/_iRHcURrbboKs
https://dl.doubtnut.com/l/_dsd1AOVfxZld
https://dl.doubtnut.com/l/_CHAduytdh6l0

60. Fig. shows a plane mirror M placed at a distance of 10cm from a
concave lens L. A point object is placed at a distance of 60cm from the
lens. The image formed due to refraction by the lens and reflection by the

mirror is 30cm behind th mirror. What is the focal length of this lens ?

L M

o

o Watch Video Solution

61. Monochramatic light is incident on the pLane interface AB between
two media of refractive indices p; and po(us > p1) at an angle of
incidence theta as shown in figure. The angle theta is infinitesimally

greater thannte critical angle for the two media so thast total internal


https://dl.doubtnut.com/l/_CHAduytdh6l0
https://dl.doubtnut.com/l/_iVkwzFgIy4zD
https://dl.doubtnut.com/l/_Bbs2oINUXxey

reflection takes place. Now, if a transparent slab DEFG of uniform
thickness and of refractive inde pus is introduced on theinterface (as
shown in figure ) , show that for any value of us all light will ultimately be

reflected back into medium II.

Medium III (1 5)

Medium II (p5)

o Watch Video Solution

62. The image of a needle placed 45c¢m from a lens is formed on a screen
placed 90cm on the other side of lens. Find displacement of image if

object is moved 5¢m away from lens.

o Watch Video Solution



https://dl.doubtnut.com/l/_Bbs2oINUXxey
https://dl.doubtnut.com/l/_WRAejIGz6F3F

63. A biconvex thin lens is prepared from glass (u = 1.5), the two
bounding surfaces having equal radii of 25 cm each. One of the surfaces
is silvered from outside to make it reflecting. Whee should an object be

placed before this lens so that the image is formed on the object itself?

o Watch Video Solution

64. A concave convex figure lens made of glas (ux = 1.5) has surface of
radii 20 cm and 60 cm. a. Locate the image ofan object placed 80 cm to

the left of the lens along the principal axis. B. A similar lens is placed


https://dl.doubtnut.com/l/_bduuS9IMtDpm
https://dl.doubtnut.com/l/_cZl9wh9s3zhH

coaxially at distanc of 160 cm right of it. Locate the position of the image.

§) " I, " I,
—80 cm —

———— 160 cm ———— 48 cm,
I 240 cm }

o Watch Video Solution

65. A converging beam of light forms a sharp image on a screen. A lens is
placed in the path of the beam at 10cm from the screen. It is found that
the screen has to be moved 8cm further away from the lens to obtain a

sharp image. Find the focal length and nature of the lens.

o Watch Video Solution

66. Rays of light are falling on a convex lens of focal length 40cm. As

shown in Fig. Determine the position of the image.


https://dl.doubtnut.com/l/_cZl9wh9s3zhH
https://dl.doubtnut.com/l/_CjR3sW1lyklg
https://dl.doubtnut.com/l/_cwalJsH1SFPK

KH— 10 Cm—
—8 Cm—M

° Watch Video Solution

Problem For Practice(c)

1. Calculate the refractive index of the material of an equilaterial prism for

which angle of minimum deviation is 60°.

° Watch Video Solution



https://dl.doubtnut.com/l/_cwalJsH1SFPK
https://dl.doubtnut.com/l/_AU0KsdHjogad

2. Aray of light suffers minimum deviation, while passing through a prism
of refractive index 1.5 and refracting angle 60°. Calculate the angle of

deviation and angle in incidence.

° Watch Video Solution

3. A ray of light is inclined to one face of a prism at an angle of 50°. The
angle of prism is 60° and the ray deviates through an angle which the

emergent ray makes with second face of the prism.

° Watch Video Solution

4. A glass prism has a refracting angle of 60°. The angle of minimum
deviation is 40°. If velocity of light in vacuum is 3 x 108m/s. Calculate

the velocity of light in glass. What is the angle of incidence ?

° Watch Video Solution



https://dl.doubtnut.com/l/_xolqo0pu5V81
https://dl.doubtnut.com/l/_GI5J7CKT1Yw5
https://dl.doubtnut.com/l/_y6yK9DTgtNAX
https://dl.doubtnut.com/l/_AoGqE5UxsA8K

5. A small angled prism (u — 1.62) gives a deviation of 4.8. Calculate the

angle of prism.

° Watch Video Solution

6. Show that the angle of deviation produced by a thin prism is reduced
to one fourth (wrt. air) when it is immersed in water. Given .% p, = 3/2

and ." p, = 4/3.

° Watch Video Solution

7. The refractive index of the material of a prism of 60° angle for yellow
light is /2. Calculate angle of minimum deviation, angle of incidence and

angle of refraction.

° Watch Video Solution



https://dl.doubtnut.com/l/_AoGqE5UxsA8K
https://dl.doubtnut.com/l/_3hkZEntq9Ups
https://dl.doubtnut.com/l/_xXKn6BiAH9w6

8. A prism of refractive index 1.53 is placed in water of refractive index
1.33. If the angle of prism is 60°, calculate the angle of minimum

deviation in water.

° Watch Video Solution

9. A ray of light is inclined to one face of a prism at an angle of 60°. If
angle of prism is 60° and the ray deviated through an angle of 42° find

the angle which the emergent ray makes with second face of the prism.

° Watch Video Solution

10. A glass prism has a refracting angle of 60°. The angle of minimum
deviation is 40°. Find the refractive index. At what angle should the ray

be incident so as to suffer minimum deviation ?

° Watch Video Solution



https://dl.doubtnut.com/l/_hKDHMi2xUNIR
https://dl.doubtnut.com/l/_9M3kveFw0wR6
https://dl.doubtnut.com/l/_pKoUwVPpoQik
https://dl.doubtnut.com/l/_4rnFg53tlNZO

1. The angle of minimum deviation for prism of angle m/3ism /6.

Calculate the velocity of light in the material of the prism if the velocity of

light in vacuum is 3 x 10%ms !

° Watch Video Solution

12. A glass prism of angle 72° and refractive index 1.66 is immersed in a

liquid of © = 1.33. Calculate the angle of minimum deviation.

° Watch Video Solution

13. A prism with refracting angle 60° gives angle of minimum deviation,
53°,51° and 52° for blue, yellow and red light respectively. What is the

dispersive power of the prism ?

° Watch Video Solution



https://dl.doubtnut.com/l/_4rnFg53tlNZO
https://dl.doubtnut.com/l/_pwm68HxUSBEF
https://dl.doubtnut.com/l/_4vtJ6QVSVxzv

14. The refractive indices of a prism for red, violet and yellow lights are
1.52,1.62 and 1.59 resp. What is the dispersive power of the prism ? If

mean deviation is 40°. What is angular dispersion produced by the prism

?

o Watch Video Solution

15. Find the angle of flint glass prism which produces the same angular
dispersion for c and F wavelengths in 10° crown glass prism.
For crown glass : up = 1.5230, p. = 1.5145

Forflint glass: u'p = 1.6637, u'. = 1.6444.

o Watch Video Solution

16. The deviations produced for violet, yellow and red lights in case of flint
glass prism are 3.32°, 3.27° and 3.22° respectively. Calculate dispersive

power of flint glass.

| o WMl \ i dan C Al iklmn


https://dl.doubtnut.com/l/_Rt8hwWNIqmDP
https://dl.doubtnut.com/l/_BW9WcGcKafiv
https://dl.doubtnut.com/l/_1CThgBn754wi
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17. The refractive indices of crown and flint glasses for violet and red light
are 1.523, 1.513, 1.773 and 1.743 respectively. Find the dispersive powers

of the glasses.

o Watch Video Solution

18. The minimum deviations suffered by red, yellow and violet beams
passing passing through an equilateral transparent prism are
38.4°,38.76 o and 39.2° respectively. Calculate the dispersive power of

the medium.

o Watch Video Solution

19. Determine the angle of flint glass prism, which should be combined

with a crown glass prism of 5° so as to give dispersion, but no deviation.


https://dl.doubtnut.com/l/_1CThgBn754wi
https://dl.doubtnut.com/l/_5Sf6LqZFjMC3
https://dl.doubtnut.com/l/_cTcnIKmgYYQD
https://dl.doubtnut.com/l/_9BK4dZ7nU6a9

Given for crown glass, pu, = 1.523, u,1.515 For flint glass,

u,’ = 1.688, u,’ = 1.650.

o Watch Video Solution

20. Calculate angle of dispersion between red and violet colours
produced by a flint glass prism of refracting angle

60°. Mu, = 1.663 and u, = 1.622.

o Watch Video Solution

21. Calculate the angle of a prism of dispersive power 0.021 and refractive
index 1.53 to form an achromatic combination with prism of angle 4.2°,
and dispersive power 0.045, having refractive index 1.65. Find also the net

deviation.

A —T7.08°,—4.66°

B.—11.04°, —3.12°


https://dl.doubtnut.com/l/_9BK4dZ7nU6a9
https://dl.doubtnut.com/l/_HtIW2mkPKmCi
https://dl.doubtnut.com/l/_KVryi5geKP0C

C.—11.04°,—-6.02°

D.—6.08%,—1.21°

Answer: B

o Watch Video Solution

22. One face of prism of refracting angle 30° and refractive index 1.414 is
silvered. At what angle must a ray of light fall on the unsilvered face so

that it retraces its path out of the prism ?

o Watch Video Solution

23. As shown in Fig. PQ is a ray incident on prism ABC. Show the
corresponding refracted and emergent rays. The critical angle for the

material of the prism is 45°. What is refractive index of the material of


https://dl.doubtnut.com/l/_KVryi5geKP0C
https://dl.doubtnut.com/l/_8oVC0LJNVLwX
https://dl.doubtnut.com/l/_5Mnf7N6W6oPP

prism ?

° Watch Video Solution

24. The refractive index of a material M; changes by 0.014 and that of
another material M> changes by 0.024 as the colour of the light is
changed from red to violet. Two thin prisms one made of M;(A = 5.3°)

and other made of M>(A = 3.7°) are combined with their refracting


https://dl.doubtnut.com/l/_5Mnf7N6W6oPP
https://dl.doubtnut.com/l/_sfNirk5bA0SQ

angles oppositely directed.
(a) Find the angular dispesion produced by the combination.
(b) the prisms are now combined with their refracting angles similarly

directed. Find the angular dispersion produced by the combination.

o Watch Video Solution

25. The refractive index of a prism with apex angle A is cot A /2. Prove

that the angle of minimum deviation is 4, = (180° — 2A4).

o Watch Video Solution

26. The refracting angle of a glass prism is 60° and p of its material is
1.45. Calculate angle of incidence at the first that will just reflect internaly

the ray at the second face.

o Watch Video Solution



https://dl.doubtnut.com/l/_sfNirk5bA0SQ
https://dl.doubtnut.com/l/_iOe3QXmDrdJA
https://dl.doubtnut.com/l/_Yoe2reTVkGC5

27. The dispersive powers of crown and flint glasses are 0.03 and 0.05
respectively. The difference in refractive indices for blue and red colour is
0.015 for crown glass and 0.022 for flint glass. Calculate the angles of the

two prisms for a deviation of 2° without dispersion.

° Watch Video Solution

Problem For Practice(d)

1. The far point of a myopic person is 150cm in front of the eye. Calculate

the focal length and power of a lens required to enable him to see

distant objects clearly.

° Watch Video Solution

2. A short sighted person is wearing specs of power —3.5D. His doctor

prescribes a correction of +2.5D for his near vision. What is focal length


https://dl.doubtnut.com/l/_auQQ3Cxnuoyg
https://dl.doubtnut.com/l/_b1w9c4h2UEfa
https://dl.doubtnut.com/l/_VlhbtJqnKFI1

of his distance viewing part and near vision. What is focal length of his

distance viewing part and near vision part ?

o Watch Video Solution

3. A short sighted person cannot see clearly beyond 2m. Calculate power

of the lens required to correct his eye to normal vision.

o Watch Video Solution

4. A myopic person can see things clearly only when they lie between
10cm and 100cm from his eye. Which lens will enable him to see the

moon clearly.

o Watch Video Solution

5. A person cannot see the objects distinctly, when placed at a distance

less than 100cm. What is the power of the spectacles that he should use


https://dl.doubtnut.com/l/_VlhbtJqnKFI1
https://dl.doubtnut.com/l/_ZKNd5Ei40mlw
https://dl.doubtnut.com/l/_Au0HhBcftAm4
https://dl.doubtnut.com/l/_wtkfL9QK2HQB

to see clearly, the objects placed at 25cm ?

° Watch Video Solution

6. The distance of distinct vision of a person is 50cm. He wants to read a

book placed at 25cm. What should be the focal length of the spectacles ?

° Watch Video Solution

7. A person can see the objects lying between 25cm and 10m from his
eye. His vision can be corrected by using lens of power —0.1D, Is the

statement true or false ?

° Watch Video Solution

8. A person has normal for point (infinity) and normal near point (25 cm).
He intends to read a book using a magnifying glass of f = bem. What is

the


https://dl.doubtnut.com/l/_wtkfL9QK2HQB
https://dl.doubtnut.com/l/_PQJ6CuXCiCor
https://dl.doubtnut.com/l/_Pv71MXPNhhfa
https://dl.doubtnut.com/l/_34Q8nTg3L7vt

(i) Closest and

(i) farthest distance at which he can read the book through the

magnifying glass.

° Watch Video Solution

9. An object is to be seen through a simple microscope of power 10D.
Where should an object be placed to produce maximum angular

magnification ? Least distance of distinct vision is 25cm.

° Watch Video Solution

10. A simple microscope is rated 5X for a normal relaxed eye. What will be
its magnifying power for a relaxed far sighted eye whose near point is

40cm.

° Watch Video Solution



https://dl.doubtnut.com/l/_34Q8nTg3L7vt
https://dl.doubtnut.com/l/_e1Ob8vZtGVwd
https://dl.doubtnut.com/l/_N5fMIT8ue6Bu

11. The focal lengths of the objective and eye piece of a microscope are
2cm and 5cm respectively, and the distance between them is 20cm. Find
the distance of the object from the objective when the final image seen

by the eye is 25¢m from the eye piece. What is the magnifying power ?

o Watch Video Solution

12. The focal lengths of the eye piece and objective of a compound
microscope are bem and lem respectively, and the length of the tube is
20cm. Calculate magnifying power of microscope when the final image is

formed at inifinity. The least distance of distinct cision is 25cm.

o Watch Video Solution

13. A convex lens of focal length 5¢m is used as a simple microscope.
What will be the magnifying power when the image is formed at the least

distance of distinct vision ?

| o Wikl .\ dan C Al ikl n


https://dl.doubtnut.com/l/_YGXy8Bj8h7YG
https://dl.doubtnut.com/l/_5UNEqlcK8hxo
https://dl.doubtnut.com/l/_rfNx4F9tvhYS
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14. A compound microscope has a magnifying power 30. The focal length
of its eye-piece is 5cm. Assuming the final to be at the least distance of

distinct vision (25¢m), calculate the magnification produced by objective.

o Watch Video Solution

15. A compound microscope is made using a lens of focal 10mm as
objective and another lens of focal length 15mm as eye piece. An object
is held 1.1em from the objective and final image is obtained at oo.

Calculate distance between objective and eye piece.

o Watch Video Solution

16. A compound microscope uses an objective lens of focal length 4cm
and eye lens of focal length 10cm. An object is placed at 6¢cm from the

objective lens. Calculate magnifying power of compound microscope if


https://dl.doubtnut.com/l/_rfNx4F9tvhYS
https://dl.doubtnut.com/l/_XT1oyxSJLn5q
https://dl.doubtnut.com/l/_HBS9N7NxBSc0
https://dl.doubtnut.com/l/_xXxlzaz2zzaM

final image is formed at the near point. Also, calculate length of the tube

of compound microscope.

° Watch Video Solution

17. The total magnification produced by a compound microscope is 20.
The magnification produced by the eye piece is 5. The microscope is
focussed on a certain object. The distance between the objective and eye
piece is observed to be 14cm. If least distance of distinct vision is 20cm,

calculate the focal length of objective and eye piece.

° Watch Video Solution

18. The magnifying power of an astronomical telescope is 5. When it is set
for normal adjustment, the distance between the two lenses is 24cm.

Calculate the focal lengths of eye piece and objective lens.

° Watch Video Solution



https://dl.doubtnut.com/l/_xXxlzaz2zzaM
https://dl.doubtnut.com/l/_LpO6IN4fidsM
https://dl.doubtnut.com/l/_4ZWc69k7GpnK
https://dl.doubtnut.com/l/_VIsnJjGj0yiX

19. The magnifying power of an astronomical telescope in the normal
adjustment position is 100. The distance between the objective and eye

piece is 101ecm . Calculate the focal lengths of objective and eye piece.

° Watch Video Solution

20. An astronimical telescope is to be designed to hve a magnifying
power of 50 in normal adjustment. If the length of the tube is 102 cm, fid

the powers of the objective and the eyepiece.

° Watch Video Solution

21. A refracting telescope has an objective of focal length 1m and an eye
piece of focal length 20cm. The final image of the sun 10cm in diameter is
formed at a distance of 24cm from eye piece. What angle does the sun

subtend at the objective ?

° Watch Video Solution



https://dl.doubtnut.com/l/_VIsnJjGj0yiX
https://dl.doubtnut.com/l/_yOAy0y3DVRTh
https://dl.doubtnut.com/l/_RUHekH2o73I6
https://dl.doubtnut.com/l/_wKQ8WqKJmtpV

22. A gaint refrecting telescope at an observatory has an objective lens of
focal length 15m. If an eye piece lens of focal length 1ecm is used, find the
angular magnification of the telescope.

If this telescope is used to view the moon, what is the diameter of image
of moon formed by objective lens ? The diameter of the moon is

3.42 x 10%m and radius of lunar orbit is 3.8 x 108m.

o Watch Video Solution

23. A telescope has an objective of focal length 30cm and an eye piece of
focal length 3.0cm. It is focussed on a scale distant 2.0m. For seeing with

relaxed aye, calculate the separation between the objective and eye piece.

o Watch Video Solution

24. A telescope consists of two lenses of focal lengths 20cm and 5cm.

Obtain its magnifying power when final image is


https://dl.doubtnut.com/l/_wKQ8WqKJmtpV
https://dl.doubtnut.com/l/_7a0dbXIyyhwF
https://dl.doubtnut.com/l/_zy8fuA3U0Oyf

(i) at infinity

(i) at 25cm from the eye.

° Watch Video Solution

25. A telescope consists of two lenses of focal lengths 0.3m and 3cm
respectively. It is fucussed on moon which subtends an angle of 0.5° at
the obejctive. Calculate the angle subtended at the eye by the final image

in normal adjustment of the telescope.

° Watch Video Solution

26. A reflecting type telescope has a concave reflector of radius of
curvature 120cm. Calculate focal length of eye piece to secure a

magnification of 20.

° Watch Video Solution



https://dl.doubtnut.com/l/_zy8fuA3U0Oyf
https://dl.doubtnut.com/l/_tgLgsSi3jyWM
https://dl.doubtnut.com/l/_BBGCj9C5jL0U

27. How would you combine two lenses of focal lengths 25cm and 2.5em

to make a telescope ? What is the magnifying power of this telescope ?

° Watch Video Solution

28.Two boys one 52 inches tall and the other 55 inches tall, are standing
at distances 4.0 m and 5.0 m respectivley from an eye. Which boy will

taller?

° Watch Video Solution

29. The angular magnification of a telescope is 300 What should be the
diameter of the objective, if our eyes at the eye ring, are just able to
collect all the light refracted from the objective. Take diameter of pupil of

eye = Imm.

° Watch Video Solution



https://dl.doubtnut.com/l/_5KRliuHybfXk
https://dl.doubtnut.com/l/_87Pq1wycgq4U
https://dl.doubtnut.com/l/_vTyzSn5GLnF0
https://dl.doubtnut.com/l/_kEfCc4HRvve4

30. The image of the moon is focussed by a converging lens of focal
length 50 cm on a plane screen. The image is seen by an unaided eye
from a distance of 25 cm. Find te angular magnificatioin achievd due to

the converging lens.

o Watch Video Solution

31. A telescope objective lens has a focal length of 100cm . When the final
image is formed at the least distance of distinct vision, the distance
between the lenses is 105cm. Calculate the focal length of eye piece and

magnifying power of telescope.

o Watch Video Solution

32. A compound microscope has lenses of focal length
10mm and 30mm. An object placed at 1.2cm from the first lens is seen

through the second lens at 0.25m from the eye lens. Calculate


https://dl.doubtnut.com/l/_kEfCc4HRvve4
https://dl.doubtnut.com/l/_NnCDp4xdYJZh
https://dl.doubtnut.com/l/_RiYah8ll9H02

(i) magnifying power

(ii) distance between the two lenses.

o Watch Video Solution

33. In a compound microscope, the objective and eye piece have focal
lengths 0.95cm and 5cm respectively, and are kept at a distance of 20cm
. The final image is formed at a distance of 25cm from the eye piece.

Calculate the position of the object and the total magnification.

o Watch Video Solution

34. A reflecting type telescope has a concave reflector of radius of
curvature 120cm. Calculate the focal length of eye piece tom secure a

magnification of 15.

o Watch Video Solution



https://dl.doubtnut.com/l/_RiYah8ll9H02
https://dl.doubtnut.com/l/_L7ACLo6q62Pg
https://dl.doubtnut.com/l/_kQ44Zuh0jWe7

35.The lens of human eye has a diameter of 0.8cm. How much fainter star
can be seen through 508cm objective of an astronomical telescope at

Mount Polomar in USA ?

° Watch Video Solution

(Test Your Grip)Multiple Choice (b)

1. What is the refractive index of a medium in which light travels with a
speed of 2 x 10%m /s ?

A3/2

B.2/3

C.1

D. none of these

Answer: A

| ° Watch Video Solution


https://dl.doubtnut.com/l/_AuzssB7ufSU5
https://dl.doubtnut.com/l/_p1vmGkQIWlMU

2. Refractive index of glass w.r.t water is 9 /8. What is the speed of light in

water ? Given speed pf light in glass is 2 X 108m/s.

A2 x 10°m /s
B.3 x 10°m /s
C.2.25 x 10°m /s

D. none of these

Answer: C

o Watch Video Solution

3. Asmall ink dot on a paper is seen through s glass slab of thickness 4cm

and refractive index 1.5. The dot appears to be raised by

A.1cm

B.2cm


https://dl.doubtnut.com/l/_p1vmGkQIWlMU
https://dl.doubtnut.com/l/_jndLE2cJFVvi
https://dl.doubtnut.com/l/_G4EmvYRmXzfD

C.3cm

D.1.33 cm

Answer: D

° Watch Video Solution

4. For total internal reflection, light must travel

A. from rarer to denser medium

B. from denser to rarer medium

C.in air only

D. in water only

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_G4EmvYRmXzfD
https://dl.doubtnut.com/l/_QixuGp1aq8Ix

5. Optical fibers are based on the phenomenon of

A. reflection

B. refraction

C.dispersion

D. total internal reflection

Answer: D

o Watch Video Solution

6. The relation governing refraction of light from rarer to denser medium

at a spherical refracting surface is

U v R
M1 2 Ho — 1
B.— + - = ————
U + v R
o m—m
" wu v R

D. none of these


https://dl.doubtnut.com/l/_UMmMVcxjSKT1
https://dl.doubtnut.com/l/_U1vosfDrgyIq

Answer: A

o Watch Video Solution

7.1n the above question, the ralation remains the same whether

(A) image is real or virtual

(B) refracting surface is convex or cancave

(C)light is going from rarer to denser medium or from denser to rarer
medium

(D) object is close to far off from the refracting surface

Choose the wrong statement

A A

B.B

C.C

D.D

Answer: C

(e~ |


https://dl.doubtnut.com/l/_U1vosfDrgyIq
https://dl.doubtnut.com/l/_Rt9bcKT9TCbC

[ @ Watch Video Solution J

8.The focal length of a double convex lens is equal to radius of curvature

of either surface. The refractive index of its material is

A. 43526

B.1

C. 43558

D. none of these

Answer: A

° Watch Video Solution

9. One dioptre is the power of a lens of facal length

A.1cm

B.1Tm


https://dl.doubtnut.com/l/_Rt9bcKT9TCbC
https://dl.doubtnut.com/l/_oYbV13qqcthC
https://dl.doubtnut.com/l/_5MZRtQcnmfSA

C.—1lem

D.—1m

Answer: B

° Watch Video Solution

10. Two lenses of focal lengths 20cm and — 40cm are held in contact.

The image of an object at infinity will be formed by the combination at

A. 00

B.20 cm

C.40cm

D.60 cm

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_5MZRtQcnmfSA
https://dl.doubtnut.com/l/_O1OufAR8HuMs

(Test Your Grip)Multiple Choice (c)

1. Which of the following waves have the maximum wavelength?

A. red

B. violet

C. yellow

D. green

Answer: A

° Watch Video Solution

2. In vacuum, which colour travels fastest ?

A. red

B. violet

C. yellow


https://dl.doubtnut.com/l/_hkhyPgNSiUMo
https://dl.doubtnut.com/l/_5u4oakjoTGOs

D. all colours have the same velocity.

Answer: D

° Watch Video Solution

3.In glass, the velocity of light is minimum for.

A. red

B. violet

C. yellow

D. green

Answer: B

o Watch Video Solution

4.The deviation ¢ of a ray on passing through a prism of small angle A is.


https://dl.doubtnut.com/l/_5u4oakjoTGOs
https://dl.doubtnut.com/l/_iEVaUd2PRIe2
https://dl.doubtnut.com/l/_dlNZok0V0bbw

A
A
A
B.
p—1
C(p—1A

D. none of these

Answer: C

o Watch Video Solution

5. The relation between angle of incidence %, angle of prism A and angle

of minimum deviation for a triangular prism is.

Ai=A+9,

L. At
L1 = 5

Co,=1+ A



https://dl.doubtnut.com/l/_dlNZok0V0bbw
https://dl.doubtnut.com/l/_9jqLZ4SIEWkd

| ° Watch Video Solution

6. When size of scatterer (x) is very much less than the wavelength () of

light, intensity of scattered light (I;) varies as :

A !
g o —

A
B.I, <

C I x

S

D. I, x

Answer: C

° Watch Video Solution

7. A thin prism of 6° angle gives a deviation of 3°. The refractive index of

the material of the prism is.

Al


https://dl.doubtnut.com/l/_9jqLZ4SIEWkd
https://dl.doubtnut.com/l/_soCffZKEpLsO
https://dl.doubtnut.com/l/_0mFp67CZsAGs

B.4/3
C.3/2

D.2

Answer: C

° Watch Video Solution

8. An equilateral prism is made of made of material of refractive index /3.
Angle of minimum deviation through the prism is.

A.60°

B.30°

C.45°

D.90°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_0mFp67CZsAGs
https://dl.doubtnut.com/l/_YAzhHRyjHXvp

9. One cannot cannot see through fog, because

A. fog absorbs the light

B. light suffers total reflection at droplets

C.refractive index of fog is infinity

D. light is scattered by droplets.

Answer: D

o Watch Video Solution

10. The angle of minimum deviation for prism of angle 7 /3ism /6. The

refractive index of the material of the prism is.

A /3
B. /2

C.3/2


https://dl.doubtnut.com/l/_YAzhHRyjHXvp
https://dl.doubtnut.com/l/_5OzqvCfMtZwd
https://dl.doubtnut.com/l/_nbfyzQRyO3YW

D.2/3

Answer: B

° Watch Video Solution

(Test Your Grip)Multiple Choice (d)

1.In all optical instruments, we use.

A. ray optics

B. wave optics

C. physical optics

D. none of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_nbfyzQRyO3YW
https://dl.doubtnut.com/l/_B8vIJ7HnMhMb
https://dl.doubtnut.com/l/_3MfZwC07vLbF

2. For a normal eye, distance of near point from the eye is.

A. o0

B.25cm

C.25m

D. none of these

Answer: B

° Watch Video Solution

3.The lens used for correcting myopia is.

A. concave

B. convex

C. plano concave

D. none of these


https://dl.doubtnut.com/l/_3MfZwC07vLbF
https://dl.doubtnut.com/l/_O8LMKc6GeAmY

Answer: A

° Watch Video Solution

4.The correct formula for magnifying powerof a simple microscope is.

Answer: C

° Watch Video Solution

5.In a compound microscope, the distance between objective lens and

eye lens is.



https://dl.doubtnut.com/l/_O8LMKc6GeAmY
https://dl.doubtnut.com/l/_zmd4wBbUpU4q
https://dl.doubtnut.com/l/_H695OdWoKdbr

A. fixed

B. variable

C. infinite

D. 1 metre

Answer: A

o Watch Video Solution

6. For a total magnification of 175 from a compound microscope, the

magnification produced by objective is 7. What should be the

magnification produced by eye piece ?

A7

B. 25

C.175 x 7

D. none of these


https://dl.doubtnut.com/l/_H695OdWoKdbr
https://dl.doubtnut.com/l/_4HHKREVDIr2o

Answer: B

° Watch Video Solution

7.The final image in a astronomical telescope (w.r.t. object) is.

A. virtual and erect
B. real and erect
C.real and inverted

D. virtual and inverted

Answer: D

° Watch Video Solution

8. A telescope uses an objective lens of focal length f; and an eye lens of

focal length f..In normal adjustment, distance between the two lenses is.


https://dl.doubtnut.com/l/_4HHKREVDIr2o
https://dl.doubtnut.com/l/_QJIG3bVyAS71
https://dl.doubtnut.com/l/_Cs8Pfm1Ou8iw

A fO/fe
B. fe/fO
C (fO - fe)

D. (fO + fe)

Answer: D

o Watch Video Solution

9. What focal length should the reading spectacles have for a person

whose near point is 50cm ?

A.25cm

B.50 cm

C. —50ecm

D. — 25¢cm

Answer: B



https://dl.doubtnut.com/l/_Cs8Pfm1Ou8iw
https://dl.doubtnut.com/l/_cQvm503v2t07

| ° Watch Video Solution

10. An astronomical telescope has a magnifying power of 10. In normal
adjustment, distance between the objective and eye piece is 22cm. The
focal length of objective lens is.

A.10 cm

B.22 cm

C.20cm

D.2cm

Answer: C

o Watch Video Solution

(Test Your Grip)Fill in the blanks (b)

1. Refraction of light is the phenomenon of...... When it.......... .


https://dl.doubtnut.com/l/_cQvm503v2t07
https://dl.doubtnut.com/l/_mQBGtykhqf4C
https://dl.doubtnut.com/l/_uiCLXC9Kzvdz

° Watch Video Solution

2.The basic cause of refraction is.......... iN OING..ouuuuuenene .

° Watch Video Solution

3. The sun is visible to us before actual....... and after........ . This is

because of ... .

° Watch Video Solution

4. Total internal reflection of light is the phenomenon

(o] T into......from..... .

° Watch Video Solution

5. For total internal reflection, light must travel



https://dl.doubtnut.com/l/_uiCLXC9Kzvdz
https://dl.doubtnut.com/l/_mES9HFGoMkOy
https://dl.doubtnut.com/l/_h2oLWhohaplt
https://dl.doubtnut.com/l/_pOSmbxc5KqtT
https://dl.doubtnut.com/l/_1Nvw9NrULU6T

| ° Watch Video Solution

6. Total internal reflection will occure only when in medium
is than for the pair of media in contact.
° Watch Video Solution
7. Mirage is accounted for by............ .
° Watch Video Solution
. L2
8. When refraction occurs from denser to.......... ,then — = ........ .
1
° Watch Video Solution
9. For a double convex lens Ri iS..... And R iS.n . Therefore, its

focal length is.......... .



https://dl.doubtnut.com/l/_1Nvw9NrULU6T
https://dl.doubtnut.com/l/_4mEFHVTvHcks
https://dl.doubtnut.com/l/_O34oiAMWYaNR
https://dl.doubtnut.com/l/_Mf91UkwM93Kc
https://dl.doubtnut.com/l/_qZBTXuiMneUW

| & Watch Video Solution I

10. One dioptre is....co.... of focal length........ .

o Watch Video Solution

(Test Your Grip)Fill in the blanks (c)

1. Aray of light undergoes ... on passing through a prism.

° Watch Video Solution

2. The deviation ¢ of a ray on passing through a prism of small angle A is.

° Watch Video Solution



https://dl.doubtnut.com/l/_qZBTXuiMneUW
https://dl.doubtnut.com/l/_PaBefMJOZ9rn
https://dl.doubtnut.com/l/_uJXu1VHqkZoh
https://dl.doubtnut.com/l/_FfQicFM5IsX4

3. For prisms with bigger refracting angles, the deviation is calculated

from the relation........... .

° Watch Video Solution

4.The deviation through a prism is minimum when........... .

° Watch Video Solution

5.1n the minimum deviation position, the......... In the prism is... to the

base of the prism.

° Watch Video Solution

6. According to Cauchy's formula, the refractive index p of a material is

related to wavelength A as......... .

° Watch Video Solution



https://dl.doubtnut.com/l/_GDkbkwU5HRP9
https://dl.doubtnut.com/l/_OltPxOezNaGk
https://dl.doubtnut.com/l/_wxayx9kIrimd
https://dl.doubtnut.com/l/_yMgSzMh8IDeA

7. Wavelength of violet colour is..... wavelength of red colour. Therefore,

° Watch Video Solution

8. Angular dispersion of a prism is of and colours.

° Watch Video Solution

9. Dispersive power of a prism is of........and

° Watch Video Solution

10. When size of scatterer (x) is very much less than the wavelength (\) of

light, intensity of scattered light (1) varies as :

° Watch Video Solution



https://dl.doubtnut.com/l/_yMgSzMh8IDeA
https://dl.doubtnut.com/l/_5w7W8vx63Oov
https://dl.doubtnut.com/l/_VWNFiJzGWDvW
https://dl.doubtnut.com/l/_yJ9b92F2avZB
https://dl.doubtnut.com/l/_7WrcKZdkWKBx

(Test Your Grip)Fill in the blanks (d)

1. A myopia eye can see clearly.......but the.......cannot be seen distinctly.

° Watch Video Solution

2. A hypermetropic eye can see clearly....but.....cannot be seen

distinctly.

° Watch Video Solution

3. Presbyopia is also called....... .

° Watch Video Solution

4.For a normal eye, the least distance of distinct vision is......and far point

ISaioieane .


https://dl.doubtnut.com/l/_7WrcKZdkWKBx
https://dl.doubtnut.com/l/_cnN1hCWESNEL
https://dl.doubtnut.com/l/_A8enrMwZaVf4
https://dl.doubtnut.com/l/_ZRirb0VDhLx9
https://dl.doubtnut.com/l/_BbFIUVIYMBKU

° Watch Video Solution

5. Magnifying power of a simple microscope is defined as the......of

angles......when both are......... .

° Watch Video Solution

6.1n a compound microscope, the objective lens and......are........ .

° Watch Video Solution

7. Focussing in a compound microscope is carried out by changing

the......from the......... .

° Watch Video Solution



https://dl.doubtnut.com/l/_BbFIUVIYMBKU
https://dl.doubtnut.com/l/_qxz1xWKPJwGN
https://dl.doubtnut.com/l/_GcwL8zYRqA4c
https://dl.doubtnut.com/l/_mtYyrBnuH0Ks

8. In an astronomical telescope, the distance between....... and.....can be

varied.

o Watch Video Solution

9. In normal adjusment of telescope, final image is..... . And distance

between objective lens and eye lens is......... .

o Watch Video Solution

10. In Cassegrainian telescope, objective lens is........0Y.......... .

o Watch Video Solution

(Exemplar) Multiple choice



https://dl.doubtnut.com/l/_hhlvW7XWUPWL
https://dl.doubtnut.com/l/_jIC6u0ZGLvvU
https://dl.doubtnut.com/l/_hhkRvCciMFIh

1. A ray of light incident at an angle 6 on a refracting face of a prism
emerges from the other face normally. If the angle of the prism is 5° and
the prism is made of a material of refractive index 1.5, the angle of

incidence is.

A.7.5°

C.15°

D.2.5°

Answer: A

o Watch Video Solution

2. 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.


https://dl.doubtnut.com/l/_Yzh3tFIJWy60
https://dl.doubtnut.com/l/_e58fyQca4xFd

A. blue

B. green

C.violet

D. red

Answer: D

o Watch Video Solution

3. An object approaches a convergent lens from the left of the lens with a

uniform speed 5m / s and stops at the focus. The image.q

A. moves away from the lens with uniform speed 5m / s.

B. moves away from the lens with uniform acceleration.

C. moves away from the lens with a non-uniform acceleration.

D. moves towards the lens with a non-uniform acceleration.

Answer: C



https://dl.doubtnut.com/l/_e58fyQca4xFd
https://dl.doubtnut.com/l/_h4hb21rhAdWl

| o Watch Video Solution

4. A passenger in an aeroplane shall

A. never see a rainbow

B. may see a primary and a secondary rainbow as concentric circles.

C. may see a primary and a secondary rainbow as concentric arcs.

D. shall never see a secondary rainbow.

Answer: B

o Watch Video Solution

5. You are given four sources of light each one providing a light of a
single colour-red, blue,green and yellow. Suppose the angle of refraction
for a beam of yellow light corresponding to a particular angle of

incidence at the interface of two media is 90°. Which of the folowing


https://dl.doubtnut.com/l/_h4hb21rhAdWl
https://dl.doubtnut.com/l/_RblO9yaIPUrV
https://dl.doubtnut.com/l/_UEoPHazIOJCF

statements is correct it the source of yellow light is replaced with that of

other lights without changing the angle of incidence ?

A. The beam of red light would undergo total internal reflection.

B. The beam of red light would bend towards normal while it gets

refracted through the second medium.

C. The beam of blue light would undergo total internal reflection.

D.The beam of green light would bend away from the normal as it

gets refracted through the second medium.

Answer: C

o Watch Video Solution

6. The radius of curvature of the curved surface of a plano-convex lens is

20cm. If the refractive index of the material of the lens be 1.5, it will

A. act as a convex lens only for the object that lie on its curved side.


https://dl.doubtnut.com/l/_UEoPHazIOJCF
https://dl.doubtnut.com/l/_YKaqFDUjyWqp

B. act as a concave lens for the objects that lie on its curved side.

C. act as a convex lens irrespective of the side on which the object lies.

D. act as a concave lens irrespective of side on which the object lies.

Answer: C

o Watch Video Solution

7. The phenomena involved in the reflected of radiowaves by ionosphere

is similar to.

A. reflection of light by a plane mirror.

B. total internal reflection of light in air during a mirage.

C.dispersion of light by water molecules during the formation of a

rainbow.

D. scattering of light by the particles of air.

Answer: B



https://dl.doubtnut.com/l/_YKaqFDUjyWqp
https://dl.doubtnut.com/l/_jqpkcSnl0BN7

| o Watch Video Solution

8. The direction of ray of light incident on a concave mirror is shown by
P@ while directions in which the ray would travel after reflection is
shown by four rays marked 1, 2,3 and 4, Fig. Which of the four rays

correctly shows the direction of reflected ray ?

1

2 4 Q > 4
-9
/ |
3 P

Al



https://dl.doubtnut.com/l/_jqpkcSnl0BN7
https://dl.doubtnut.com/l/_67F3D44hs0ie

B.2

C.3

D.4

Answer: B

° Watch Video Solution

9.The optical density of turpentine is higher than that of water, while its
mass density is lower. Fig. shows a layer of turpentine floating over water

in a container. For which one of the four rays incident on turpentine in

Fig., the path shows is correct ?



https://dl.doubtnut.com/l/_67F3D44hs0ie
https://dl.doubtnut.com/l/_TSdKZjbld0oG

Al

B.2

C.3

D.4

Answer: B

o Watch Video Solution

10. A car is moving with a constant speed of 60kmh ~! on a straight road.
Looking at the rear view mirror, the driver finds that the car following him
is at a distance of 100m and is approaching with a speed of 5kmh ~ . In
order to keep track of the car in the rear, the driver begins to glane
alternatively at the rear and side mirror of his car after every 2s till the
other car overtakes. If the two cars were maintaining their speeds, which

of the following statement (s) is/are correct ?

A. The speed of the car in the rear is 65kmh .


https://dl.doubtnut.com/l/_TSdKZjbld0oG
https://dl.doubtnut.com/l/_nA8v94keMl04

B.In the side mirror, the car in the rear would appear to approach
with a speed of 5kmh ~! to the driver of the leading car.

C.In the rear view mirror, the speed of the approaching car would
appear to decrease as the distance between the cars decreases.

D. In the side mirror, the speed of the approaching car would appear

to increase as the distance between the cars decreases.

Answer: D

o Watch Video Solution

11. There are certain materials developed in laboratories which have a

negative refractive index, Fig. A ray incident from air (medium 1) into such


https://dl.doubtnut.com/l/_nA8v94keMl04
https://dl.doubtnut.com/l/_EaiW3sklblQg

a medium (medium 2) shall follow a path given by
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Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_EaiW3sklblQg

12. Consider an extended object immersed in water contained in a plane

through. When seen from close to the edge of the through, the object

looks distorted because.

A. the apparent depth of the points close to the edge are nearer the

surface of the water compared to the points away from the edge.

B.the angle subtended by the image of the object at the eye is

smaller than the actual angle subtended by the object in air.

C.some of the points of the object far away from the edge may not be

visible because of total internal reflection.

D. water in a through acts as a lens and magnifies the object.

Answer: A::B::C

o Watch Video Solution



https://dl.doubtnut.com/l/_QYZKeMaAi8Uf

13. A rectangular block of glass ABC'D has a refractive index 1.6. A pin is
placed midway on the face AB, Fig. When observed from the face AD, the

pin shall.

A B

D C

A. appear to be near A.
B. appear to be near D

C. appear to be at the centre of AD


https://dl.doubtnut.com/l/_iMqu46SzNgtf

D. not bee seen at all.

Answer: A::D

o Watch Video Solution

14. Between the primary and secondary rainbows, there is a dark band
known as Alexander's dark band. This is because

A. light scattered into this region interferes destructively.

B. there is no light scattered into this region.

C.light is absorbed in this region.

D.angle made at the eye by the scattered rays with respect to the

incident light of the sun lies between approximately 42° and 50°.

Answer: A::D

o Watch Video Solution



https://dl.doubtnut.com/l/_iMqu46SzNgtf
https://dl.doubtnut.com/l/_FJztmXu10ewt
https://dl.doubtnut.com/l/_TA2QGlUuJIeS

15. A magnifying glass is used, as the object to be viewed can be brought
closer to the eye than the normal near point. This results in.
A. a larger angle to be subtended by the object at the eye and hence
viewed in greater detail.
B. the formation of a virtual erect image.
C.increase in the field of view.

D. infinite magnification at the near point.

Answer: A::B

o Watch Video Solution

16. An astronomical refractive telescope has an objective of focal length

20m and an eyepiece of focal length 2cm.

A.The length of the telescope tube is 20.02m.

B. The magnification is 1000.


https://dl.doubtnut.com/l/_TA2QGlUuJIeS
https://dl.doubtnut.com/l/_j1opSzgcIY57

C.The image formed is inverted.

D. An objective of a larger aperture will increase the brightness and

reduce chromatic aberration of the image.

Answer: A::B::C

° Watch Video Solution

(Competition)Multiple choice

1. A source of light lies on the angle bisector of two plane mirrors inclined

at angle 6. The value of 6, so that the light reflected from one mirror does

not reach the other mirror will be.

A6 > 120°

B.60 > 90°

C.0 <120°

D. none of these


https://dl.doubtnut.com/l/_j1opSzgcIY57
https://dl.doubtnut.com/l/_CEJQ6WtkdB3g

Answer: A

° Watch Video Solution

1 /4 —
2. A ray of light travelling in the direction 3 <z + \/3]') is incident on a

1/ —
plane mirror. After reflection, it travels along the direction 3 (z — \/3j) .
The anglel of incidence is
A.30°
B.45°
C.60°

D.75°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_CEJQ6WtkdB3g
https://dl.doubtnut.com/l/_tGszjKqoUAAi

3. The ratio of the speed of an object to the speed of its real image of

magnification m in the case of a convex mirror is.

1
D. —
m

Answer: A

o Watch Video Solution

4. The graph in Fig. shows plot of variation of v with change in u for a

concave mirror. Points plotted above the point P on the curve are for


https://dl.doubtnut.com/l/_mfEIO3KyVIfy
https://dl.doubtnut.com/l/_mCgWBztTNtO1

values of v :

VA

45°

A.smaller than f

B. smaller than 2f

C.larger than 2f

D. larger than f but less than 2f

Answer: C

—d U

o Watch Video Solution



https://dl.doubtnut.com/l/_mCgWBztTNtO1
https://dl.doubtnut.com/l/_cPgT9gjYByDo

5. A beam of light from a source L is incident normally on a plane mirrorr
fixed at a certain distance x from the source. The beam is reflected back
as a spot on a scale placed just above the source L. When the mirrorr is
rotated through a small angle 6, the spot of the light is found to move

through a distance y on the scale. The angle 6 is given by :

N N
< |8 Qe|g.3 8 |< E~2|qd

Answer: A

o Watch Video Solution

6.1n a concave mirror, an object is placed at a distance d; from the focus
and the real image is formed aat a distance dy from the focus. Then the

focal length of the mirror is :


https://dl.doubtnut.com/l/_cPgT9gjYByDo
https://dl.doubtnut.com/l/_plhdpFOCSXp0

A \/d,dy

B. dyd,

C.(di +ds) /2

D./dy/ds

Answer: A

o Watch Video Solution

7.A short linear object of length b lies along the axis of a concave mirror
of focal length f at a distanee u from the pole of the mirror. The size of

the image is approximately equal to



https://dl.doubtnut.com/l/_plhdpFOCSXp0
https://dl.doubtnut.com/l/_YAAVsGpK9yWS

Answer: D

° Watch Video Solution

8. A car is fitted with a convex side-view mirror of focal length 20 cm. A

second car 2.8m behind the first car is overtaking the first car at a relative
m . .

speed of 15 —. The speed of the image of the second car as seen in the
s

mrror of the first one is:

1
A.—1—5m/s

B.10m /s

C.15m/s

1
D. —
THRA

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_YAAVsGpK9yWS
https://dl.doubtnut.com/l/_BJN2pqrCbjzP

9. Arod of length 10 cm lies along the principal axis of a concave mirror of
focal length 10 cm in such a way that the end closer to the pole is 20 cm
away from it. Find the length of the image.

A.10 cm

B.15cm

C.25acm

D.5cm

Answer: D

o Watch Video Solution

10. Consider a concave mirror and a convex lens (refractive index 1.5) of
focal length 10cm each separated by a distance of 50cm in air (refractive
index = 1) as shown in the Fig. An object is placed at a distance of 15cm
from the mirror. Its erect image formed by this combination has

magnification M;. When this set up is kept in a medium of refractive


https://dl.doubtnut.com/l/_aBKPbyObavxV
https://dl.doubtnut.com/l/_5QYXH3so2KYt

15¢cm

b 50 cm

A5
B.6
C.7

D.8

Answer: C

o Watch Video Solution

1. Two identical glass rods S; and S, (refractive index=1.5) have one

convex end of radius of curvature 10 cm. They are placed with the curved


https://dl.doubtnut.com/l/_5QYXH3so2KYt
https://dl.doubtnut.com/l/_N6w9jTW9wiYf

surfaces at a distance d as shown in the figure, with their axes (shown by
the dashed line) aligned. When a point source of light P is placed inside
rod S; on its axis at a distance of 50 cm from the curved face, the light
rays emenating from it are found to be parallel to the axis inside Ss. The

distance d is

A. 60 cm

B.70 cm

C.80cm

D.90 cm

Answer: B

[ e |


https://dl.doubtnut.com/l/_N6w9jTW9wiYf

| ¥ Watch Video Solution J

12. Two identical thin planoconvex glass lenses (refractive index 1.5) each
having radius of curvature of 20cm 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

C.50cm

D. —20cm

Answer: B

o Watch Video Solution

13. A diverging lens with magnitude of focal length 25cm is placed at a

distance of 15cm from a converging lens of magnitude of focal length


https://dl.doubtnut.com/l/_N6w9jTW9wiYf
https://dl.doubtnut.com/l/_9WXfX16GVEmL
https://dl.doubtnut.com/l/_PUYLGxcy9nIt

20cm. A beam of parallel light falls on the diverging lens. The final image

formed is.

A.real and at a distance of 40cm from the divergent lens.

B. real and at a distance of 6cm from the convergent lens.

C.real and at a distance of 40cm from convergent lens.

D. virtual and at a distance of 40cm from convergent lens.

Answer: C

o Watch Video Solution

14. An observer can see through a pin-hole the top end of a thin rod of
height h, placed as shown in the figure. The beaker height is 3h and its

radius h. When the beaker is filled with a liquid up to a height 2h, he can


https://dl.doubtnut.com/l/_PUYLGxcy9nIt
https://dl.doubtnut.com/l/_tLmVprPCCmGF

see the lower end of the rod. Then the refractive index of the liquid is

/o
A 7
3h
\4
: 2h :

w >
| ot

po| wo| | o

o

N
ol <= <<

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_tLmVprPCCmGF

15. For a given incident ray as shown in Fig., the condition of total internal

reflection of ray will be satisfied if the refractive index of the block will be.

A~

Bx/§+1
T2

/2


https://dl.doubtnut.com/l/_EFNYWdpfbELU

Answer: C

° Watch Video Solution

16. Considering normal incidence of ray, the equivalent refractive index of

combination of two slabs shown in Fig. is.

A 18

B.1.43

C.2

D. none of the above

Answer: B


https://dl.doubtnut.com/l/_EFNYWdpfbELU
https://dl.doubtnut.com/l/_BiZTqQvxqOq2

o Watch Video Solution

17. The graph in Fig. shows how the inverse of magnification 1/m

produced by a convex thin lens varies with object distance u. What was

the focal length of the lens used ?

1 A
m
|
|
|
'b
I
|
1
i : —>
- a C “
u
b
A —
C
b
B. —
ca
be
C.—
a
D C
)


https://dl.doubtnut.com/l/_BiZTqQvxqOq2
https://dl.doubtnut.com/l/_xJK5mTk0gq0A

Answer: D

° Watch Video Solution

18. Consider the ray diagram for the refraction given Fig. The maximum

value of angle 6 for which the light suffers total internal reflection at the


https://dl.doubtnut.com/l/_xJK5mTk0gq0A
https://dl.doubtnut.com/l/_8JSVNek0J1e2
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https://dl.doubtnut.com/l/_8JSVNek0J1e2

4
D.cot ' =
o (3)

Answer: B

o Watch Video Solution

19. A luminous object is placed at a distance of 30cm from the convex lens
of focal length 20cm. On the other side of the lens, at what distance from
the lens a convex mirror of radius of curvature 10cm be placed in order
to have an upright image of the object coincident with it ?

A.12 cm

B.30cm

C.50 cm

D. 60 cm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_8JSVNek0J1e2
https://dl.doubtnut.com/l/_XARGy47mYIqh

20. Four combinations of two thin lenses are given in List I. The radius of
curvature of all curved surfaces is r and the refractive index of all the
lenses is 1.5 Match lens combinations in List I with their focal length in

List /1 and select the correct answer using the code given below the lists.


https://dl.doubtnut.com/l/_0ogG6tsetz1T

(A)

(B)


https://dl.doubtnut.com/l/_0ogG6tsetz1T

(€)

(D)


https://dl.doubtnut.com/l/_0ogG6tsetz1T

BA—q,B—s,C—r,D—p

CA—s,B—p,C—q,D—r

DA—q,B—p,C—r,D—s

Answer: B

o Watch Video Solution

21. The effective focal length of the lens combination shown in Fig. is
— 60cm. The radii of curvature of the curved surfaces of the plano-convex

lenses are 12e¢m each and refractive index of the material of the lens is


https://dl.doubtnut.com/l/_0ogG6tsetz1T
https://dl.doubtnut.com/l/_FGDrwGWb7m80

1.5. The refractive index of the liquid is :

Liquid

A.133
B.1.42
C.1.53

D. 16


https://dl.doubtnut.com/l/_FGDrwGWb7m80

Answer: D

° Watch Video Solution

22. A ray of light falls on the surface of a spherical glass paper weight
making an angle a with the normal and is refracted in the medium at an
angle 3. The angle of deviation of the emergent ray from the direction of

the incident ray is :

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_FGDrwGWb7m80
https://dl.doubtnut.com/l/_mE4RyRiij2J8

23. Light incident on a surface separating two media is partly reflected

and party refracted as shown in Fig. Then :

I

A.sini = H2 72
(1 + p3)
B.tan? = a3
H2
C.sint = pq s
D.sini = &

M1


https://dl.doubtnut.com/l/_6yjFgoBc6JIE

Answer: A

o Watch Video Solution

24. A slab of transparent material is made as shown in Fig.
Monochromatic parallel beams of light are normally incident on the slab.
The thickness of C'is twice the thickness of B. If the number of waves in A

= number of waves in combination of B and C, then the refractive index

of Bis:
A
> po = 1.4
—— M4 iz 1.4
B C
A.133
B.1.8

C.16


https://dl.doubtnut.com/l/_6yjFgoBc6JIE
https://dl.doubtnut.com/l/_lLFh4YZY2Qdg

D.16

Answer: B

° Watch Video Solution

25. The focal length of a thin lens in vacuum is f. If the material of the

lens has = 3/2, its focal length when immersed in water of refractive

index 4 /3 will be.

Af
B.4f/3
c.2f

D.4f

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_lLFh4YZY2Qdg
https://dl.doubtnut.com/l/_Sj8siYru9xJs
https://dl.doubtnut.com/l/_6Ul8tIB3WGQO

26. 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 the face BC, Fig. if :

.-..__~_—_q_q*--
NEAN R
SRR AR EENEYE
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A.sinC = 8/9

B.sinC =9/8

C.sinC =2/3


https://dl.doubtnut.com/l/_6Ul8tIB3WGQO

D.sinC = 3/2

Answer: A

° Watch Video Solution

27. The radius of curvature of curved surface of a thin plano-convex lens is

10cm and the refractive index is 1.5. If the plano surface is silvered, then

the focal length will be.

A.15cm

B.20 cm

C.5cm

D.10 cm

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_6Ul8tIB3WGQO
https://dl.doubtnut.com/l/_y0E9nxlAXNP9
https://dl.doubtnut.com/l/_8ARPCzHpq1xg

28. The refracting angle of a prism is A, the refractive index of the

A
material of the prism is cot (?)The angle of minimum deviation is :

A.180° — 24
B.90° — A
C.180° + 24
D.180° — 34
Answer: A

o Watch Video Solution

29. A beam of light consisting of red, green and blue colours is incident
on right angled prism. The refractive indices of the material of the prism

for the above red, green and blue wavelengths are 1.39, 1.44 and 1.47


https://dl.doubtnut.com/l/_8ARPCzHpq1xg
https://dl.doubtnut.com/l/_pvQA3fxLDkqr

respectively. The prism will.

A. Separate the red colour part from green and blue colours.

B. Separate the blue colour part from the red and green colours.

C. Separate all the three colours from one another.

D. Not separate the three colours at all.

Answer: A

o Watch Video Solution

30. A plano convex lens has focal length f = 20cm. If its plane surface is

silvered, then new focal length will be


https://dl.doubtnut.com/l/_pvQA3fxLDkqr
https://dl.doubtnut.com/l/_IhdTaJ9B5xra

A.20 cm

B.5cm

C.10 cm

D.25cm

Answer: C

o Watch Video Solution

31. In an optics experiment, with the position of the object fixed, a
student varies the position of a convex lens and for each position, the
screen is adjustment to get a clear image of the object. A graph between
the object distance u and image distance v from the lens, is plotted using
the same scale for the axes. A straight line passing through origin and
making an angle of 45° with the x-axis meets the experimental curve at P

. The coordinate of P will be.

;o
A (53)


https://dl.doubtnut.com/l/_IhdTaJ9B5xra
https://dl.doubtnut.com/l/_KVS3kgrd9y9h

B.(f, f)
C. (4f,4f)

Answer: D

o Watch Video Solution

32. The focal length of a thin biconvex lens is 20cm. When an object is
moved from a distance of 25cm in front of it to 50cm, the magni-fication

. . Mmas .
of its image changes from mqy5 — myo. The ratio —— is.
mso

A 4
B.6
C.1

D.3

Answer: B

[ - |


https://dl.doubtnut.com/l/_KVS3kgrd9y9h
https://dl.doubtnut.com/l/_htZJewBN58Pt

| @ Watch Video Solution J

3
33. A thin convex lens made from crown glass (y, = 5) has focal length

4

f. When it is measured in two different liquids having refractive indices 3
5

and 3’ it has the focal lengths f; and f5 respectively . The correct

relation between the focal lengths is,

A. fo > f, fi becomes negative

B. fi and f5 both become negative

Ch=f<f

D. fi > f and f; becomes negative.

Answer: D

o Watch Video Solution

34.In Fig., there are two convex lenses L; and L, having focal lengths

F; and Fj respectively. The distance between Ly and L, will be :


https://dl.doubtnut.com/l/_htZJewBN58Pt
https://dl.doubtnut.com/l/_ey4rx0NcVy6B
https://dl.doubtnut.com/l/_nKf6m6wYEQHz

A F,

B. F,

CF +fo

D.F, — F,

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_nKf6m6wYEQHz

35. A point source S is placed at the bottom of a tranparent block of
height 10mm and refractive index 2.72. It is immersed in a lower refractive
index liquid as shown in the figure. It is found that the light emerging
from the block to the liquid forms a circular bright spot of diameter 11.54

mm on the top of the block. The refractive index of the liquid is

Liquid

Block

+
—— ——
|
|
:
S

A 1.21
B.1.30
C.1.36

D.1.42

Answer: C


https://dl.doubtnut.com/l/_LY52KFfsiGsC

o Watch Video Solution

36. A ray of light travelling in a transparant medium falls on a surface
separating the medium from air at an angle of incidence of 45degree. The
ray undergoes total internal reflection. If n is the refractive in index of the

medium with respect to air, select the possible value (s) of n from the

following:
Ap =133
B.u = 1.40
C.pn = 1.50
D.p =125
Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_LY52KFfsiGsC
https://dl.doubtnut.com/l/_GQrsY5lKxzed

37. A lens haivng focal length and aperture of diameter d forms an image
d

of intensity I. Aperture of diameter 3 in central region of lens is covered

by a black paper. Focal length of lens and intensity of image now will be

respectively.

I
A. d —
f an 1
3
B. —f and £
4 2
31
C. d —
f an 1
f I
D. 5 and 5
Answer: C

o Watch Video Solution

38. The speed of light in media M, and M, are
1.5 x 10°m /s and 2.0 x 10%m /s respectively. A ray of light enters from
medium M to M, at an incidence angle i. If the ray suffers total internal

reflection, the value of i is.


https://dl.doubtnut.com/l/_v2iSz7aQpnx3
https://dl.doubtnut.com/l/_S3Pr7JRbN5L4

2
A.Equal to sin ™! (g)

3
B. Equal to or less than sin ~* (E)

3
C. Equal to or grater than sin ~* (Z)

2
D. Less than sin ! (E)

Answer: C

o Watch Video Solution

39. The angle of incidence for a ray of light at a refracting surface of a
prism is 45°. The angle of prism is 60°. If the ray suffers minimum
deviation through the prism, the angle of minimum deviation and

refractive index of the material of the prism respectively, are :

A.30°,+/2

B.45°, /2


https://dl.doubtnut.com/l/_S3Pr7JRbN5L4
https://dl.doubtnut.com/l/_X55HsHKGT20O

Answer: A

° Watch Video Solution

40. In an experiment for determination of refractive index of glass of a
prism by i — §, plot it was found thata ray incident at angle 35°, suffers a
deviation of 40° and that it emerges at angle 79°. In that case which of
the following is closest to the maximum possible value of the refractive
index?

A 1.5

B.1.6

C. 1.7

D.1.8

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_X55HsHKGT20O
https://dl.doubtnut.com/l/_C9Z2wet0PnUt
https://dl.doubtnut.com/l/_ov3HSTPoOKpd

41. A parallel beam of light is incident from air at an angle o on the side
of right angled triangular prism of refractive index p = /2. Light
undergoes total internal reflection in the prism at the face PR when «

has a minimum value of 45°. The angle 0 of the prism is.

=]

A.15°

B.22.5°

C.30°

D.45°


https://dl.doubtnut.com/l/_ov3HSTPoOKpd

Answer: A

o Watch Video Solution

42. A light ray travelling in glass medium is incident of glass- air interface
at an angle of incidence 6. The reflected (R) and transmitted (T)

intensities, both as function of 6, are plotted The correct sketch is

A
100%]
2
(b I
=
B.

100% [z===-—--—--

o)
Intensity

—_———


https://dl.doubtnut.com/l/_ov3HSTPoOKpd
https://dl.doubtnut.com/l/_1wXNy3btsfCC

Answer: C

o Watch Video Solution

43. Water (with refractive index = 4/3) in a tank is 18cm deep. Oil of
refraction index 7/4 lies on water making a convex surface of radius of
curvature R = 6¢m as shown in Fig. Consider oil to act as a thin lens. An

object S is placed 24cm above water surface. The location of its image is


https://dl.doubtnut.com/l/_1wXNy3btsfCC
https://dl.doubtnut.com/l/_TBixDXc3s4QZ

at xem above the bottom of the tank. Then z is.

] | B

Al

B.2
C.3
D.4

Answer: B

| o Watch Video Solution


https://dl.doubtnut.com/l/_TBixDXc3s4QZ

44. A biconvex lens has a radius of curvature of magnitude 20cm. Which
one of the following options describes best the image formed of an
object of height 2cm place 30cm from the lens ?

A.Virtual , upright, height = lem.

B. Virtual, upright, height 0.5cm

C. Real, inverted, height = 4cm

D. Real, inverted, height = 1cm.

Answer: C

o Watch Video Solution

45. A converging beam of rays in incident on a diverging lens. Having
passed through the lens the rays intersect at a point 15cm from the lens.
If the lens is removed, the point where the rays meet, move 5¢m closer to

the mounting that holds the lens. Find the focal length of the lens.


https://dl.doubtnut.com/l/_TBixDXc3s4QZ
https://dl.doubtnut.com/l/_iMg54depgIXp
https://dl.doubtnut.com/l/_CXS08MJMJCZP

A. —10ecm

B.20 cm

C. —30cm

D.5cm

Answer: C

o Watch Video Solution

46. A bi-convex lens is formed with two thin plano-convex lenses as shown
in the figure. Refractive index n of th efirst lens is 1.5 and that of the
second lens if 1.2 Both the curved surfaces are of the same radius of

curvature R = 14cm. For this bi-convex lens, for an object distance of


https://dl.doubtnut.com/l/_CXS08MJMJCZP
https://dl.doubtnut.com/l/_UL3gkNijXviE

40cm, the image distance will be

>
|
-

7 W

&
7

A. —280.0cm

B. 40.0cm

C.21.5em

D.13.3cm

~

rmad

S
O
=



https://dl.doubtnut.com/l/_UL3gkNijXviE

Answer: B

° Watch Video Solution

47. An object 2.4 m in front of a lens forms a sharp image on a film 12 cm
behind the lens. A glass plate 1 cm thick, of refractive index 1.50 is
interposed between lens and film with its plane faces parallel to film. At

what distance (from lens) should object shifted to be in sharp focus of

film?

A.7.2m

B.2.4m

C.3.2m

D.5.6m

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_UL3gkNijXviE
https://dl.doubtnut.com/l/_X8cd5GVSt0L2
https://dl.doubtnut.com/l/_p1X2yBMeWOAg

48. A concave mirrorr of focal length f; is placed at a distance of d from a
convex lens of focal length f5. A beam of light coming from infinity and
falling on this convex lens-concave mirrorr combination returns to

infinity. The distance d must equal.

A fi+ fo
B.—fi+ fo
C2fi + fo

D.—-2f1 + fo

Answer: C

o Watch Video Solution

49. A plano-convex lens fits exactly into a plano-concave lens. Their plane
surfaces are parallel to each other. If the lenses are made of different
material of refractive indices pu; and us and R is the radius of curvature of

the curved surface of the lenses, then focal length of the combination is


https://dl.doubtnut.com/l/_p1X2yBMeWOAg
https://dl.doubtnut.com/l/_2fol50M6fDjz

2R

(p2 — )

__ R

2(p2 — 1)

__ R

2(m1 — p2)
R

(m1 — p2)

A.

B.

C.

D.

Answer: D

o Watch Video Solution

50. The diameter of a plano convex lens is 6cm and thickness at the
centre is 3mm. If the speed of light in the material of the lens is
2 x 108m /s, what is the focal length of the lens ?

A.15cm

B.20 cm

C.30cm

D.10 cm


https://dl.doubtnut.com/l/_2fol50M6fDjz
https://dl.doubtnut.com/l/_dUj17phKGmK8

Answer: C

o Watch Video Solution

51. Monochromatic light is incident on a glass prism of angle A. If the
refractive index of the material of the prism is p, a ray, incident at an
angle 0, on the face AB would get transmitted through the face AC of the

prism provided:

i 1N\
A.6 > sin~! ,u,sin(A — sin™! (-))
i K/
- 1N\ 1
B.O < sin ! ,usin(A —sin~! (-))
I HJJ ]
- 1N\ 1
C.0 > cos ! ,u,sin(A - sin_l(—)>
L B/



https://dl.doubtnut.com/l/_dUj17phKGmK8
https://dl.doubtnut.com/l/_BA3nndt67Xi3

1
D.§ < cos * [,u,sin(A — sin ! (—))]
I

Answer: A

° Watch Video Solution

52. A monochromatic beam of light is incident at 60° on one face of an
equilateral prism of refractive inder n and emerges from the opposite
face making an angle 6 with the normal. For n = /3, the value of 6 is
60° and —— = m.The value of m is.
dn
Al
B.2

C.3

D.4

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BA3nndt67Xi3
https://dl.doubtnut.com/l/_CGIsharx8mV6

53. The refracting angle of a prism is A, the refractive index of the

A
material of the prism is cot (?)The angle of minimum deviation is :

A.180° — 24
B.90° — A
C.180° — 24
D.180° — 3A.
Answer: A

° Watch Video Solution

54. A beam of light consisting of red, green and blue colours is incident
on right angled prism. The refractive indices of the material of the prism

for the above red, green and blue wavelengths are 1.39, 1.44 and 1.47


https://dl.doubtnut.com/l/_k7E2EPq4fQZS
https://dl.doubtnut.com/l/_t4XChRguhX3Z

respectively. The prism will.

A. Separate the red colour part from green and blue colours.

B. Separate the blue colour part from the red and green colours.

C. Separate all the three colours from one another.

D. Not separate the three colours at all.

Answer: A

o Watch Video Solution

55. Angle of prism is A and its one surface is silvered. Light rays falling at

an angle of incidence 24 on first surface return back through the same


https://dl.doubtnut.com/l/_t4XChRguhX3Z
https://dl.doubtnut.com/l/_INA2Bq1kjoEE

path after suffering reflection at second silvered surface. Refraction index
of the material of prismis
A.2sin A
B.2cos A
1
C.—cos A

2

D.tan A

Answer: B

o Watch Video Solution

56. A green light is incident from the water to the air - water interface at

the critical angle (). Select the correct statement.

A. The spectrum of visible light whose frequency is more than that of

green light will come out of the air medium.


https://dl.doubtnut.com/l/_INA2Bq1kjoEE
https://dl.doubtnut.com/l/_S4cIUptw2q3y

B.The entire spectrum of visible light will come out of water at

various angle to the normal.

C.The entire spectrum of visible light will come out of water at an

angle of 90° to the normal.

D. The spectrum of visible light whose frequency is less than that of

green light will come out of the air medium.

Answer: D

° Watch Video Solution

57. Which one of the following spherical lenses does not exhibit
dispersion? The radii of curvature of the surfaces of the lenses are as

given in the diagrams.’

or


https://dl.doubtnut.com/l/_S4cIUptw2q3y
https://dl.doubtnut.com/l/_xjN8RduSCsqF

Answer: D

° Watch Video Solution

58. A thin prism having refracting angle 10° is made of glass of refracting

index 1.42. This prism is combined with another thin prism of glass of


https://dl.doubtnut.com/l/_xjN8RduSCsqF
https://dl.doubtnut.com/l/_AWqJ7DlpOs6j

refractive index 1.7. This combination produces dispersion without

deviation. The refracting angle of second prism should be :

A.4°

C.8°

D.10°

Answer: B

o Watch Video Solution

59. A thin prism of angle 15° made of glass of refractive index pu; = 1.5is
combined with another prism of glass of refractive index uy, = 1.75. The
combination of the prism produces dispersion without deviation. The

angle of the second prism should be

AT°

B.10°


https://dl.doubtnut.com/l/_AWqJ7DlpOs6j
https://dl.doubtnut.com/l/_fAmIDqyqCA7A

C.12°

Answer: B

o Watch Video Solution

60. A ray of light is incident at small angle | on the surface of prism of
small angle A and emerges normally from the oppsite surface. If the
refractive index of the material of the prism is mu, the angle of incidence

is nearly equal to



https://dl.doubtnut.com/l/_fAmIDqyqCA7A
https://dl.doubtnut.com/l/_avybXcdfytvJ

l @ yvatch video Solution ]

61. 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.is less than 1

D. is greater than 2

Answer: B

o Watch Video Solution

62. Magnification of a compound microscope is 30. Focal length of eye —
piece is bem and the image is formed at a distance of distinct vision of

25cm. The magnificatio of the objective lens is


https://dl.doubtnut.com/l/_avybXcdfytvJ
https://dl.doubtnut.com/l/_Cmq9tAd5m9m8
https://dl.doubtnut.com/l/_8nAMn5QmP5tY

A 6

B.5

C.7.5

D.10

Answer: B

o Watch Video Solution

63. The ratio of resolving powers of an optical microscope for two
wavelengths A\; = 4000A and \, = 6000A is

A.8:27

B.9:4

C.3:2

D.16:81

Answer: C



https://dl.doubtnut.com/l/_8nAMn5QmP5tY
https://dl.doubtnut.com/l/_vT8Hb8JvHSD6

| o Watch Video Solution

64. An astronaut is looking down on earth's surface from a space shuttle
at an altitude of 400km. Assuming that the astronaut's pupil diameter is
5mm and the wavelength of visible light is 500nm. The astronaut will be
able to resolve linear object of the size of about .

A.0.5m

B.5m

C.50m

D.500 m

Answer: C

o Watch Video Solution

65. A telescope has an objective lens of 10cm diameter and is situated at

a distance of one kilometre from two objects. The minimum distance


https://dl.doubtnut.com/l/_vT8Hb8JvHSD6
https://dl.doubtnut.com/l/_dbxTdXg509cT
https://dl.doubtnut.com/l/_SsRFbplxOanK

between these two objects, which can be resolved by the telescope, when
the mean wavelength of light is 5000A, of the order of

A.5mm

B.5cm

C.25m

D.5m

Answer: A

o Watch Video Solution

66. If the focal length of the objective lens is increased then

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 will increase.


https://dl.doubtnut.com/l/_SsRFbplxOanK
https://dl.doubtnut.com/l/_Prv2QbS7iLLk

Answer: D

° Watch Video Solution

67. A microscope is focused on a mark on a piece of paper and then a slab

of glass of thickness 3cm and refractive index 1.5 is placed over the mark.

How should the microscope be moved to get the mark in focus again ?

A.2 cm upward

B.1cm upward

C. 4.5 upward

D. 1 cm downward

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_Prv2QbS7iLLk
https://dl.doubtnut.com/l/_T5TTsB6GTcUp

68. A boy is trying to start a fire by focusing sunlight on a piece of paper
using an equiconvex lens of focal length 10cm. The diameter of the sun is
1.39 x 10°m and its mean distance from the earth is 1.5 x 10''m. What
is the diameter of the sun's image on the paper ?

A.9.2 x 10 *m

B.6.5 x 10~ *m

C.6.5 x 10 °m

D.12.4 x 10 *m

Answer: A

o Watch Video Solution

69. The magnifying power of a telescope is 9. When it is adjusted for
parallel rays the distance between the objective and eyepiece is 20cm.

The focal lengths of lenses are


https://dl.doubtnut.com/l/_vpiNJpXYu4Yf
https://dl.doubtnut.com/l/_QdxFJ0coLlKL

A.10 cm, 10 cm

B.15cm, 5 cm

C.18cm,2 cm

D.11cm,9cm

Answer: C

o Watch Video Solution

70. In an astronomical telescope in normal adjustment a straight black
line of length L is drawn on inside part of objective lens. The eye piece
forms a real image of this line. The length of this image is I. The

magnification of the telescope is

AL
T
L
B + 1
L
7 -1
o L+1

h
|
~


https://dl.doubtnut.com/l/_QdxFJ0coLlKL
https://dl.doubtnut.com/l/_GwjGURvWr6T8

Answer: A

° Watch Video Solution

71. The near and far points of a person are at 40cm and 250cm
respectively. Find the power of the lens he/she should use while reading
at 25cm. With this lens on the eye, what maximum distance is clearly
visible?

A.2.5D

B.5.0D

C.1.5D

D.3.5D

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_GwjGURvWr6T8
https://dl.doubtnut.com/l/_ge4QzucOYcKR

72. Assuming human pupil to have a radius of 0.25 cm and a comfortable

viewing distance of 25 cm, the minimum separation between two objects

than human eye can resolve at 500nm wavelength is :

A lum

B. 30um

C. 100pum

D. 300pum

Answer: B

o Watch Video Solution

73. For a normal eye, the cornea of eye provides a converging power of
40D and the least converging power of the eye lens behind the cornea is
20D. Using this information, the distance between the retina and the

cornea eye lens can be estimated to be


https://dl.doubtnut.com/l/_XEI9xLaRTLiD
https://dl.doubtnut.com/l/_pgrZ0L4EP4df

A. 1.5cm

B.5cm

C.2.5¢m

D.1.67cm

Answer: D

o Watch Video Solution

74. The focal length of the objective and eye piece of a telescope are
respectively 100cm and 2cm. The moon subtends and angle of 0.52, the
angle subtended by the moon's image will be.

A 10°

B.25°

C.75°

D. 100°


https://dl.doubtnut.com/l/_pgrZ0L4EP4df
https://dl.doubtnut.com/l/_84kmXjfMmU2H

Answer: B

° Watch Video Solution

75. An astronomical telesope has objective and eyepiece of focal lengths

40cm and 4cm respectively. To view an object 200cm away from the

objective, the lenses must be separated by a distance :

A. 46.0cm

B.50 cm

C.54.0ecm

D.373cm’

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_84kmXjfMmU2H
https://dl.doubtnut.com/l/_pB0hQt5Rmosa

76. An obsever looks at a distant tree of height 10m with a telescope of

magnifying power of 20. to the observer the tree appears:

A. 10 times taller

B. 10 times nearer

C. 20 times taller

D. 20 times nearer

Answer: D

o Watch Video Solution

77.The box of a pin hole camera, of length L, has a hole of radius a . It is
assumed that when the hole is illuminated by a parallel beam of light of
wavelength A\ the spread of the spot (obtained on the opposite wall of
the camera) is the sum of its geometrical spread and the spread due to
diffraction. The spot would then have its minimum size (say b_(min))

when:


https://dl.doubtnut.com/l/_zTDJBQTLx7vP
https://dl.doubtnut.com/l/_b8R8VANeQiF0

2
A.a =M /L and by, = 227

L
2
B.a = \/)\L and bmin = %
C.a = v/AL and b,;, = v4A\L
)\2
D.a = T and bmin = \/4)\L

Answer: C

o Watch Video Solution

78. A ray of light travelling in a transparant medium falls on a surface
separating the medium from air at an angle of incidence of 45degree. The
ray undergoes total internal reflection. If n is the refractive in index of the
medium with respect to air, select the possible value (s) of n from the

following:

A 1.3

B.1.4

C.1.5


https://dl.doubtnut.com/l/_b8R8VANeQiF0
https://dl.doubtnut.com/l/_BD0elJYdigwN

D.1.6

Answer: C::D

o Watch Video Solution

79. A spherical surface of radius of curvature R separates air (refractive
index 1.0) from glass (refractive index 1.5). The centre of curvature is in the
glass. A point object P placed in air is found to have a real image Q in the
glass. The line PQ cuts the surface at a point O, and PO = OQ. The
distance PO

A.5R

B.3R

C.2R

D.1.5R

Answer: A

| o Watch Video Solution


https://dl.doubtnut.com/l/_BD0elJYdigwN
https://dl.doubtnut.com/l/_9sxpW3jRRZFx

80. A diminished image of an object is to be obtained on a screen 1.0 m

from it. This can be achieved by appropriately placing

A. a convex lens of suitable focal length

B. a convex lens of of suitable focal length

C. a convex mirror of suitable focal length

D. a concave mirror of suitable focal length

Answer: A::D

o Watch Video Solution

81. A short linear object of length b lies along the axis of a concave mirror
of focal length f at a distanee u from the pole of the mirror. The size of

the image is approximately equal to

U—f>1/2
bl ——
A ( 7


https://dl.doubtnut.com/l/_9sxpW3jRRZFx
https://dl.doubtnut.com/l/_DEtSBdjUEV8m
https://dl.doubtnut.com/l/_3EMzbejWIyzX

Answer: D

o Watch Video Solution

82. An astronomical telescope has an angular magnification of magnitude
5 for distant object. The separation between the objective and eyepiece is
36cm and the final image is formed at infinity. Determine the focal length
of objective and eyepiece.

A fo =45 and f. = — 9cm

B. fo = 50cm and f, = 10cm

C. fo = 7.2cm and f, = 5em

D. fo = 30cm and f, = 6cm.


https://dl.doubtnut.com/l/_3EMzbejWIyzX
https://dl.doubtnut.com/l/_VrBATLtpsUxP

Answer: D

o Watch Video Solution

8. A planet is observed by an astronomical refracting telescope having
an objective of ofcal length 16m and an eyepiece of focal length 2 cm.
Then,

A. The distance between the objective and eye piece is 16.02m

B. The angular magnification of the planet is —800

C. The image of the planet is inverted

D. The objective is larger than eye piece

Answer: A::B::C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_VrBATLtpsUxP
https://dl.doubtnut.com/l/_61Gxc7rXGww8

84. A student performed the experiment of determination of focal length
of a concave mirror by u — v method using an optical bench of length 1.5
meter. The focal length of the mirror used is 24 cm. The maximum error in
the location of the image can be 0.2 cm. The 5 sets of (u,v) values
recorded by the student (in cm) are:
(42, 56), (48, 48), (60, 40), (66, 33), (78,39) . The data set (s) that

cannot come from experiment and is (are) incorrectly recorded, is (are)

A. (42, 56)
B. (48, 48)
C. (66, 33)

D. (78, 39)

Answer: C::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Esn2TqgVBfLc

85. A ray of monochromatic light is incident on one refracting face of a
prism of angle 75°. It passes through the prism and is incident on the
other face at the critical angle. If the refractive index of the material of
the prism is 4/2, the angle of incidence on the first face of the prism is

A. The ray gets totally internally reflected at face CD

B. the ray comes out through face AD

C.The angle between the incident ray and the emergent ray is 90°

D. The angle between the incident ray and the emergent ray is 120°.

Answer: A::B::C

° Watch Video Solution

86. The optical length of an astronomical telescope with magnifying
power of ten for normal vision is 44cm. What is the focal length of the

objective ?


https://dl.doubtnut.com/l/_4s2Kz2pOMkY3
https://dl.doubtnut.com/l/_9i4GciMDEKWP

A. 440 cm

B.44 cm

C.40cm

D.4 cm

Answer: C

o Watch Video Solution

87. A narrow beam of white light enters slab having parallel faces.

A.The light inside the slab is white,

B. The light inside the slab is split into different colours,

C. The emergent beam is white,

D. The light never splits in different colours.

Answer: B::C

° Watch Video Solution



https://dl.doubtnut.com/l/_9i4GciMDEKWP
https://dl.doubtnut.com/l/_IWwwdgwZAzZw

88. Which of the following (referred to a sphericla mirror) do (does) not

depend on whether the rays are paraxial or not?

A. Radius of curvature

B. Focus

C. Pole

D. Principle axis.

Answer: A::B::C

° Watch Video Solution

89. Photograph of the ground are taken form an air-craft flying at an
altitude of 2000 m by a camera with a lens of focal length 50cm. The size
of the film in the camera is 18 x 18cm.What area of the ground can be

photography by this camera at any one time.


https://dl.doubtnut.com/l/_IWwwdgwZAzZw
https://dl.doubtnut.com/l/_ZtP0LuOdd3QZ
https://dl.doubtnut.com/l/_oQFWCpYj3Vaj

A. 720m x 720m

B. 240m x 240m

C.1080m x 1080m

D. 100m x 100m.

Answer: C

° Watch Video Solution

(Competition)Comprehension

1. Power (P) of a lens is given by reciprocal of focal length ( f) of the lens.

ie. P =1/ f.When fis in metre, P is in dioptre. For a convex lens, power
is positive and for a concave lens, power is negative. When a number of
thin lenses of powers pq, po, p3.... are held in contact with one another,
the power of the combination is given by algebraic sum of the powers of
all the lenses

ie,P=p; +po+p3s+....... .


https://dl.doubtnut.com/l/_oQFWCpYj3Vaj
https://dl.doubtnut.com/l/_n6gF9goPMN1C

Answer the following questions :

Focal length of the combined three lenses would be

A. —26.7cm

B.60 cm

C.80 cm

D.20 cm

Answer: A

o Watch Video Solution

2. Power (P) of a lens is given by reciprocal of focal length (f) of the
lens.i.e. P = 1/ f.When f is in metre, P is in dioptre. For a convex lens,
power is positive and for a concave lens, power is negative. When a
number of thin lenses of powers py, po, ps.... are held in contact with
one another, the power of the combination is given by algebraic sum of
the powers of all the lenses

ie,P=p +ps+p3s+....... .


https://dl.doubtnut.com/l/_n6gF9goPMN1C
https://dl.doubtnut.com/l/_2Yqk92nV9GPI

Answer the following questions :

Focal length of the combined three lenses would be

A.—3.75D

B.0.5D

C.—5D

D.1.25D

Answer: A

o Watch Video Solution

3. Power (P) of a lens is given by reciprocal of focal length (f) of the
lens.i.e. P = 1/ f.When f is in metre, P is in dioptre. For a convex lens,
power is positive and for a concave lens, power is negative. When a
number of thin lenses of powers py, po, ps.... are held in contact with
one another, the power of the combination is given by algebraic sum of
the powers of all the lenses

ie,P=p +ps+p3s+....... .


https://dl.doubtnut.com/l/_2Yqk92nV9GPI
https://dl.doubtnut.com/l/_B8jgvM04SFCP

Answer the following questions :

Power of second lens is

A.—3.75D

B.3.75D

C.5.0D

D. —5.0D

Answer: A

o Watch Video Solution

4. Power (P) of a lens is given by reciprocal of focal length (f) of the
lens.i.e. P = 1/ f.When f is in metre, P is in dioptre. For a convex lens,
power is positive and for a concave lens, power is negative. When a
number of thin lenses of powers py, po, ps.... are held in contact with
one another, the power of the combination is given by algebraic sum of
the powers of all the lenses

ie,P=p +ps+p3s+....... .


https://dl.doubtnut.com/l/_B8jgvM04SFCP
https://dl.doubtnut.com/l/_gO9WtJOcdGEb

Answer the following questions :

Focal length of the combined three lenses would be

A.80 cm

B.60 cm

C. £20cm

D. —26.7cm

Answer: D

o Watch Video Solution

5. An initially parallel cylindrical beam travels in a medium of refractive
index u(I) = po + pol, where py and py are positive constants and 1 is
the intensity of the light beam. The intensity of the beam is decreasing
with increasing radius.

30 . At the beam enters the medium, it will

A. converge


https://dl.doubtnut.com/l/_gO9WtJOcdGEb
https://dl.doubtnut.com/l/_JsOpGATh56Cf

B. diverge near the axis and converge near the periphery

C.travel as a cylindrical beam

D. diverge

Answer: A

o Watch Video Solution

6. An initially parallel cylindrical beam travels in a medium of refractive
index u(I) = po + pol, where py and ps are positive constants and 1 is
the intensity of the light beam. The intensity of the beam is decreasing
with increasing radius.
32.The speed of light in the medium is

A. the same everywhere in the beam.

B. directly proportional to the intensity 1.

C. maximum on the axis of the beam

D. minimum on the axis of the beam


https://dl.doubtnut.com/l/_JsOpGATh56Cf
https://dl.doubtnut.com/l/_dg8gAk4aUXwG

Answer: D

o Watch Video Solution

7. An intially parallel cyclindrical beam travels in a medium of refractive
index u(I) = po + pol, where pg and psy are positive constants and I is
intensity of light beam. The intensity of the beam is decreasing with
increasing radius.

Answer the following questions :

The initial shape of the wavefront of the beam is

A. concave
B. convex near the axis and concave near the periphery
C.planar

D. convex

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_dg8gAk4aUXwG
https://dl.doubtnut.com/l/_WblDqQYvAEbL

Integer Question

1. A man wants to distinguish between two pillars located at a distance of

11km. What should be the minimum distance between the pillars ?

o Watch Video Solution

2. A beautiful person with two normal eyes wants to see full width of her
face by a plane mirror. The eye and ear to ear distances of her face are

10cm and 14cm respectively. The minimum width of required mirror is :

o Watch Video Solution

3.In a tank filled with a liquid of refractive index 5/3, a point source of
light is placed 2m below the surface of water. To cut off all light coming
out of water from the source, what should be the minimum diameter of a

disc, which should be placed over the source on the surface of water ?


https://dl.doubtnut.com/l/_WblDqQYvAEbL
https://dl.doubtnut.com/l/_U3zdRyeWvtPX
https://dl.doubtnut.com/l/_uCRvvPw56CmK
https://dl.doubtnut.com/l/_gODLzIJ0JsHw

° Watch Video Solution

4. A drop of liquid is spread over the hypotenuse of a right angled
isosceles prism as shown in Fig. and a ray of light is incident normally on
face AB of the prism. If refractive index of liquid is /2, then for total

internal reflection to occur, refractive index of material prism should be :

° Watch Video Solution

Assertion-Reason Question



https://dl.doubtnut.com/l/_gODLzIJ0JsHw
https://dl.doubtnut.com/l/_A7wEuc4Xl6D3

1. Assertion : The clouds in the sky generally appear to be whitish.
Reason : Diffraction due to clouds is efficient in equal measures its all
wavelengths.
A. If both, Assertion and Reason are true and the Reason is the correct
explanation of the Assertion.
B. If both, Assertion and Reason are true but Reason is not a correct
explanation of the Assertion.
C. If Assertion is true but the Reason is false.

D. If both, Assertion and Reason are false.

Answer: ( ¢)

o Watch Video Solution

2. Assertion : In optical fibre, the diameter of the core is kept small.

Reason : The small diameter of the core ensures that the fibre should


https://dl.doubtnut.com/l/_WtWqfQy8fUni
https://dl.doubtnut.com/l/_DGM3v9Cq9nZE

have inside it an angle greater than critical angle needed for total

internal reflection.

A. If both, Assertion and Reason are true and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true but Reason is not a correct

explanation of the Assertion.

C. If Assertion is true but the Reason is false.

D. If both, Assertion and Reason are false.

Answer: A

° Watch Video Solution

3. Assertion : A ray of light entering from glass to air suffers change in
frequency.

Reason : Velocity of light in glass is more than that ni air.


https://dl.doubtnut.com/l/_DGM3v9Cq9nZE
https://dl.doubtnut.com/l/_tczYfUa3GlGR

A. If both, Assertion and Reason are true and the Reason is the correct

explanation of the Assertion.

B. If both, Assertion and Reason are true but Reason is not a correct

explanation of the Assertion.

C. If Assertion is true but the Reason is false.

D. If both, Assertion and Reason are false.

Answer: D

° Watch Video Solution

4. Assertion : The frequencies of incident, reflected and refracted beam of
monochromatic light are same.
Reason : The incident, reflected and refracted rays are coplanar.

A. If both, Assertion and Reason are true and the Reason is the correct

explanation of the Assertion.


https://dl.doubtnut.com/l/_tczYfUa3GlGR
https://dl.doubtnut.com/l/_MKDMzz6LfDPL

B. If both, Assertion and Reason are true but Reason is not a correct

explanation of the Assertion.

C. If Assertion is true but the Reason is false.

D. If both, Assertion and Reason are false.

Answer: B

o Watch Video Solution

5. Statement-1 : A single lens produces a coloured image of an object
illuminated by white light.
Statement-2 : The refractive index of material of lens is different for
different wavelengths of light.
A. Statement - 1 true, Statement - 2 is true. Statement - 2 is correct
explanation of statement - 1.

B. Statement - 1is true, Statement - 2 is true, but Statement - 2 is not a

correct explanation of Statement - 1.


https://dl.doubtnut.com/l/_MKDMzz6LfDPL
https://dl.doubtnut.com/l/_qjDANOAx1iGZ

C. Statement - 1is true, Statement - 2 is false.

D. Statement - 1 is false, Statement - 2 is true.

Answer: A

° Watch Video Solution

6. Statement-1: it is impossible to photograph a virtual image.

Statement-2 : The rays which appear diverging from a virtual image fall on

the camera and a real image is captured.

A. Statement - 1 true, Statement - 2 is true. Statement - 2 is correct

explanation of statement - 1.

B. Statement - 1is true, Statement - 2 is true, but Statement - 2 is not a

correct explanation of Statement - 1.

C. Statement - 1is true, Statement - 2 is false.

D. Statement - 1 is false, Statement - 2 is true.


https://dl.doubtnut.com/l/_qjDANOAx1iGZ
https://dl.doubtnut.com/l/_ozHWxcd835VG

Answer: D

o Watch Video Solution

7. Statement-1 : If a convex lens is kept in water, its convergent power

increases.

Statement-2 : Focal length of lens depends on its refractive index wur.t.

surrounding medium.

A. Statement - 1 true, Statement - 2 is true. Statement - 2 is correct

explanation of statement - 1.

B. Statement - 1is true, Statement - 2 is true, but Statement - 2 is not a

correct explanation of Statement - 1.

C. Statement - 1is true, Statement - 2 is false.

D. Statement - 1 is false, Statement - 2 is true.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_ozHWxcd835VG
https://dl.doubtnut.com/l/_JXpX4AgqDqHt

8. Statement-1: A dentist uses a concave mirror to examine a small cavity.

Statement-2 : A dentist uses a concave mirror so as to form a magnified,

virtual image of an object.

A. Statement - 1 true, Statement - 2 is true. Statement - 2 is correct

explanation of statement - 1.

B. Statement - 1is true, Statement - 2 is true, but Statement - 2 is not a

correct explanation of Statement - 1.

C. Statement - 1is true, Statement - 2 is false.

D. Statement - 1 is false, Statement - 2 is true.

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_JXpX4AgqDqHt
https://dl.doubtnut.com/l/_7eLH1pAnKTlr

9. Statement-1: The refractive index of a prism depends only on the kind
of glass of which this is made and the colour of light.
Statement-2 : The refractive index of a prism depens upon refracting
angle of prism and angle of minimum deviation.
A. Statement - 1 true, Statement - 2 is true. Statement - 2 is correct
explanation of statement - 1.
B. Statement - 1is true, Statement - 2 is true, but Statement - 2 is not a
correct explanation of Statement - 1.

C. Statement - 1is true, Statement - 2 is false.

D. Statement - 1 is false, Statement - 2 is true.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_QthNrgvechrX

10. Statement-1: Light travels faster in glass than in air.

Statement-2 : Because air is rarer than glass.

A. Statement - 1 true, Statement - 2 is true. Statement - 2 is correct

explanation of statement - 1.

B. Statement - 1is true, Statement - 2 is true, but Statement - 2 is not a

correct explanation of Statement - 1.

C. Statement - 1is true, Statement - 2 is false.

D. Statement - 1 is false, Statement - 2 is true.

Answer: D

° Watch Video Solution

11. Statement-1 : When a prism of pu =3/2 is immersed in water

(u = 4/3), deviation through the prism becomes 1 /4th of the deviation,


https://dl.doubtnut.com/l/_7B1X2RWRJpPn
https://dl.doubtnut.com/l/_WnrP2JuVMIwX

when the prism is in air.

Statement-2 : It follows from § = (n — 1) A

A. Statement - 1 true, Statement - 2 is true. Statement - 2 is correct

explanation of statement - 1.

B. Statement - 1is true, Statement - 2 is true, but Statement - 2 is not a

correct explanation of Statement - 1.

C. Statement - 1is true, Statement - 2 is false.

D. Statement - 1 is false, Statement - 2 is true.

Answer: A

° Watch Video Solution

12. An experment is performed to find the refractive index of glass using a

travelling mircroscope. In this experiment distances are measured by

A. a vernier scale provided on the microscope


https://dl.doubtnut.com/l/_WnrP2JuVMIwX
https://dl.doubtnut.com/l/_qen6WXrn4aA1

B. a standard laboratory scale

C. a meter scale provided on the microscope

D. a screw gauge provided on the microscope

Answer: A

o Watch Video Solution

13. A student measures the focal length of a convex lens by putting an
object pin at a distance u from the lens and measuring the distance v of
the image pin. The graph between u and v plotted by the student should

look like

-
/

O mssesp- U (CM)



https://dl.doubtnut.com/l/_qen6WXrn4aA1
https://dl.doubtnut.com/l/_Gg0tEpn10GAC

v (cm)

O wessdp-u (C)

TU (cm)

O wemeep U (CM)

v (cm)

O seeedp-u (CM)

Answer: C

o Watch Video Solution

14. We cannot find rough focal length of

A. convex mirror only


https://dl.doubtnut.com/l/_Gg0tEpn10GAC
https://dl.doubtnut.com/l/_siY2Mgl6Ppyb

B. cncave mirror only

C. both convex and concave mirror

D. none of the above

Answer: A

° Watch Video Solution

15. The lens formula is

U
f v U
gt _1 1
f v wu
ct 1_ 1
f v u
oL 1_1
f u v
Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_siY2Mgl6Ppyb
https://dl.doubtnut.com/l/_S7nrXxRC9vgR
https://dl.doubtnut.com/l/_fPfGKtl5FoE1

16. The shape of graph between 1/w and 1 /v in case of a convex lens is

Fig.
Y
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https://dl.doubtnut.com/l/_fPfGKtl5FoE1

Answer: A

° Watch Video Solution

17. An equilaterial prism produces a minimum deviation of 30°. The angle

of incidence is.

A.30°

B.60°

C.45°

D.90°

Answer: C

° Watch Video Solution

(Test Your Grip)Multiple Choice(a)



https://dl.doubtnut.com/l/_fPfGKtl5FoE1
https://dl.doubtnut.com/l/_YZZLe3DLdKdh

1. Which is not true for the image formed in a plane mirror ? The image is

A. virtual
B. erect
C. laterally inverted

D. closer to the mirror than the object.

Answer: D

o Watch Video Solution

2. The relation between focal length f and radius of curvature R of a

spherical mirror is.

A.f=R

B.f=R/2

C.f=2R

D. none of these


https://dl.doubtnut.com/l/_i4Yoynwu49cx
https://dl.doubtnut.com/l/_lQ4mqX1VAHkj

Answer: B

° Watch Video Solution

3. The correct mirror equation is.

1 1 1
g Lr_1_1
f v wu

1 1 1

D. none of these

Answer: A

° Watch Video Solution

4. For any position of an object, image formed in a convex mirror is.

A. virtual


https://dl.doubtnut.com/l/_lQ4mqX1VAHkj
https://dl.doubtnut.com/l/_ZCNBrz7H8fQe
https://dl.doubtnut.com/l/_XXIIxbIWqnxo

B. erect

C.smaller in size

D. as far behind the mirror as the object is in front

Answer: D

° Watch Video Solution

5.1mage of an object in a concave mirror is.

A. always real

B. always virtual

C. always erect

D. real or virtual depending on position of object.

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_XXIIxbIWqnxo
https://dl.doubtnut.com/l/_5X5hYzGuZ0O3
https://dl.doubtnut.com/l/_JkltpMTYEbHk

6. The linear magnification of a concave mirror is.

A. always positive

B. always negative

C. positive or negative depending upon the position of the object.

D. cannot say

Answer: C

o Watch Video Solution

7.When an object is held between pole and focus of a concave mirror, the

image formed is.

A.real and inverted

B.real and enlarged

C.virtual and diminished

D. virtual and enlarged


https://dl.doubtnut.com/l/_JkltpMTYEbHk
https://dl.doubtnut.com/l/_HWmUPtDexu9P

Answer: D

° Watch Video Solution

8.The linear magnification of a concave mirror is.

A. always positive

B. always negative

C. sometimes positive and sometimes negative

D. cannot predict

Answer: A

° Watch Video Solution

9. An object is held in front of a concave mirror between f and C. The

image formed is.


https://dl.doubtnut.com/l/_HWmUPtDexu9P
https://dl.doubtnut.com/l/_phkX2NKAqxU4
https://dl.doubtnut.com/l/_IXV7Leh0M8R7

A atF

B.at C

C.beyond C

D. none of the above

Answer: C

° Watch Video Solution

(Test Your Grip)Multiple Choice(sec -A)

1. Light of wavelength 6000A falls on a plane reflecting surface. The

reflected wavelength is.

A. 6000A

B. < 6000A

C. > 6000A

D. cannot say


https://dl.doubtnut.com/l/_IXV7Leh0M8R7
https://dl.doubtnut.com/l/_cBbULoF2aFTi

Answer: A

° Watch Video Solution

(Test Your Grip)Fill in the blanks(a)

1. Reflection is the phenomenon of.......without.......

° Watch Video Solution

2. For a given incident ray, when a plane mirror is turned... The

reflected ray turns through......... .

° Watch Video Solution

3 of spherical mirror is called......... Of the mirror.

° Watch Video Solution



https://dl.doubtnut.com/l/_cBbULoF2aFTi
https://dl.doubtnut.com/l/_XZ5aSQzKtZnV
https://dl.doubtnut.com/l/_cDXUlI5oDGUK
https://dl.doubtnut.com/l/_X1b5rz3Xfbam

4.1n case of spherical mirrors, all distances are measured from.......... .

o Watch Video Solution

5. Principal focal length of a spherical mirror is equal to..... Radius...... of

the mirror.

o Watch Video Solution

6. A real image can be but a cannot be.......... .

o Watch Video Solution

7.1mage formed in a convex mirror is always ......... whatever be......... .

o Watch Video Solution



https://dl.doubtnut.com/l/_hoKl2NqLyJKl
https://dl.doubtnut.com/l/_IWlVTvpwyXLb
https://dl.doubtnut.com/l/_PvTnpbIdOZXa
https://dl.doubtnut.com/l/_05y70Z8wRViC

8.Image formed in a concave mirror may be......... depending upon...... .

o Watch Video Solution

9. The linear magnification of a convex mirror is always...... because

image formed in such a mirror is always......... .

o Watch Video Solution

10. ... is used as a driver's mirror because it has a........... .

o Watch Video Solution

Problem For Practice(a)

1. Light of wavelength 6000A falls on a plane reflecting surface. What are

the wavelength and frequency of reflected light. If angle between incident


https://dl.doubtnut.com/l/_9xr8iM5NzEfm
https://dl.doubtnut.com/l/_8agg9tLqn1qu
https://dl.doubtnut.com/l/_C6I4GViCZGCL
https://dl.doubtnut.com/l/_JkKpEfF1wmRC

ray and reflected ray is 60°, what is the angle of incidence ?

° Watch Video Solution

2. A ray of light is incident at an angle of 60° on a horizontal plane
mirror. Through what angle should the mirror br tilted to make the

reflected ray horizontal ?

° Watch Video Solution

3. A point object is held between two plane mirrors inclined at 45°. What

is the number of images seen ?

° Watch Video Solution

4. A 12m tall tree is to be photographed with a pin hole camera. It is
situated 15m away from the pin hole. How far should the screen be

placed from the pin hole to obtain a 12c¢m tall image of the tree ?



https://dl.doubtnut.com/l/_JkKpEfF1wmRC
https://dl.doubtnut.com/l/_xp9iMpRRPxuO
https://dl.doubtnut.com/l/_8FDAUIwreIFU
https://dl.doubtnut.com/l/_A5niqbMOLC0z

| ° Watch Video Solution

5. A concave mirror of focal length 10cm is placed at a distance of 35cm
from a wall. How far from the wall should an object be placed to get its

image on the wall ?

° Watch Video Solution

6. An object is held in front of a concave mirror of focal length 15c¢m. The
image formed is 3 times the size of the object. Calculate two possible

distances of the object from the mirror.

° Watch Video Solution

7. When the distance of an object from a concave mirror is decreased
from 15cm to 9 cm, the image gets magnified 3 times than that in first

case. Calculate focal length of the mirror.

| ° Wiak~ \tAAaA CAliikiAan



https://dl.doubtnut.com/l/_A5niqbMOLC0z
https://dl.doubtnut.com/l/_Eczu4V0B05fE
https://dl.doubtnut.com/l/_cKv5vDkCYP6p
https://dl.doubtnut.com/l/_W3MF7m9pr3QB
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8. Two objects A and B, when placed one after another in front of a
conacve mirror of focal length 10cm, from images of same size. Size of
object A is four times that of B. If object A is placed at a distance of

50em from the mirror, what should be the distance of B from the mirror

o Watch Video Solution

9. A dentist concave mirror has a radius of curvature of 30cm. How far
must it be placed from a small cavity in order to get a virtual image

magnified 5 times ?

o Watch Video Solution

10. An object of size 10cm is placed at a distance of 50cm from a concave

mirror of focal length 15c¢m. Calculate location, size and nature of the


https://dl.doubtnut.com/l/_W3MF7m9pr3QB
https://dl.doubtnut.com/l/_CKIK5TNOxo0x
https://dl.doubtnut.com/l/_VdTuyY5q5pSn
https://dl.doubtnut.com/l/_dNip2pvHkRXC

image.

o Watch Video Solution

11. An object 2cm high is placed at a distance of 16¢m from a concave
mirror, which produces a real image 3cm high. What is thr focal length of

the mirror ? Find the position of the image ?

o Watch Video Solution

12. An object is placed in front of a concave mirror of focal length 20 cm.
The image formed is three times the size of the object. Calculate two

possible distances of the object from the mirror?

o Watch Video Solution

13. A concave mirror produces a real image 10 mm tall, of an object 2.5

mm tall placed at 5 cm from the mirror. Calculate focal length of the


https://dl.doubtnut.com/l/_dNip2pvHkRXC
https://dl.doubtnut.com/l/_u3FdyKOsCYLq
https://dl.doubtnut.com/l/_ekA6eSnraZQz
https://dl.doubtnut.com/l/_AL5Q6BqX17Pe

mirror and the position of the image?

° Watch Video Solution

14. A square object is placed 15cm from a convex mirror of radius of
curavture 90cm. Calculate the position of the image and its areal

magnification.

° Watch Video Solution

15. The image formed by a convex mirror of focal length 30cm. is a

quarter of the object. What is the distance of the object from the mirror ?

° Watch Video Solution

16. Calculate the distance of an object of height h from a concave mirror

of focal length 10cm so as to obtain a real image of magnification 2.

° Watch Video Solution



https://dl.doubtnut.com/l/_AL5Q6BqX17Pe
https://dl.doubtnut.com/l/_N4y3dLkL61St
https://dl.doubtnut.com/l/_boPTytE2UnhK
https://dl.doubtnut.com/l/_15xYVGsL2fBf

17. When an object is placed at a distance of 60cm from a convex
spherical mirror, the magnification produced is 1/2. Where should the

object be placed to get a magnification of 1/3?

o Watch Video Solution

18. An object is placed in front of a concave mirror of radius of curvature
40cm at a distance of 10cm. Find the position, nature and magnification

of the image.

o Watch Video Solution

19. A concave mirror of focal length 20cm is placed at a distance of 50cm
from a wall. How far from the wall should an object be placed to form its

real image on the wall ?

o Watch Video Solution



https://dl.doubtnut.com/l/_15xYVGsL2fBf
https://dl.doubtnut.com/l/_99MogqQUEETn
https://dl.doubtnut.com/l/_Aq969yLZBQ0a
https://dl.doubtnut.com/l/_49jWmCevU4D1

20. An object is placed 0.4m from a convex mirror and a plane mirror is
placed at a distance of 0.3m from the object. The images formed in the
two mirrors coincide without parallex. What is the focal length of the

convex mirror ?

o Watch Video Solution

21. Two plane mirror are inclined to eachother at an angle § = 70°, Fig. A
ray SO of light falls at some angle i on the mirror M, falls after
reflection from it, on the other mirror M, from which it gets reflected
along a direction parallel to the plane mirror Mj. Find the value of /3.

Ly

L

o Watch Video Solution

22. Arod AB = 10cm in length is placed along the principal axis of a

concave mirror having focal length equal to 10cm as shown in Fig. The


https://dl.doubtnut.com/l/_lPsfnLkDHDcY
https://dl.doubtnut.com/l/_Q4GxkEPvc2DQ
https://dl.doubtnut.com/l/_PBuCyJ7fh3KG

distance PB = 20cm. What is the length of the image of the rod AB ?

Lo

o Watch Video Solution

23.Size of an object P is four times that of Q. It is required that the size
of the image of P and @, placed one after the other at certain distances
away from a concave mirror of radius of curvature 20cm should be equal.
To achieve this, if the distance of P from the mirror is 50e¢m, what must

be the distance of Q) ?

o Watch Video Solution

24. An object is placed at a distance of 36cm from a convex mirror. A
plane mirror is placed inbetween so that the two virtual images so
formed coincide. If the plane mirror is at a distance of 24cm from the

object, find the radius of curvature of convex mirror.

o Watch Video Solution



https://dl.doubtnut.com/l/_PBuCyJ7fh3KG
https://dl.doubtnut.com/l/_eXynu78qWaGB
https://dl.doubtnut.com/l/_2wq2e15WSLTx

25. A motor car is fitted with a convex driving mirror of focal length 20cm.
A second motor car is 6m away from the driving mirror of the first car.
Calculate (i) position of second car as seen in the first car mirror.

(i) if the second car is overtaking the first car at a relative speed of

15m / s, how will its image be moving and in what direction ?

o Watch Video Solution



https://dl.doubtnut.com/l/_2wq2e15WSLTx
https://dl.doubtnut.com/l/_GwfW2CTHrc2d

