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PHYSICS

BOOKS - CHHAYA PHYSICS (BENGALI
ENGLISH)

OPTICAL INSTRUMENTS

1. A person having long sight cannot see thins

distinctly at a distance less than 40 cm . If he
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wants to see things situated at 25 cm from
him, what should be the power of his

spectacles ?

° Watch Video Solution

2. A short-sighted person can see distinctly the
object situated at a distance of 20 cm from
him. What type of lens will he use to see the
objects situated at a distance of 100 cm from

him ? What will be the power of the lens ?

° Watch Video Solution



https://dl.doubtnut.com/l/_rprUB5N4iE0h
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3. Ashort-sighted person can read a book only
up to 15 cm from his eyes. To read a book
placed at a distance of 25 cm from him what
type of spectacles should he use? What be the

power of the spectacles?

o Watch Video Solution

4. A person can see distinctly up to a distance
of 2 m and no further. To see distinctly up to a

long distance what type of spectacles should


https://dl.doubtnut.com/l/_r4gtcMNPq5Un
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he use? What will be the power of the lens of

the spectacles?

° Watch Video Solution

5. A person with spectacles of power 3m !

can see distinctly the letters of newspaper
placed at a distance of 25 cm from the eye. At
what distance should the newspaper be kept

to be able to read it without spectacles?

° Watch Video Solution



https://dl.doubtnut.com/l/_aHNhlMvQjmiu
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6. A person can see distinctly any object
situated in between the distance 50 cm and
300 cm. what type of spectacles are to used (i)

to extend the far point up to infinity and

o Watch Video Solution

7. A person can see distinctly any object
situated in between the distance 50 cm and
300 cm. what type of spectacles are to used (i)

to bring the least distance of distinct vision at


https://dl.doubtnut.com/l/_oESPO1qPfpny
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25 cm ? What will be the rangs of distinct

vision in each pair of spectacles?

° Watch Video Solution

8. A person using spectacles having power
+2.5m ! can see the objects distinctly at a
distance of 25 cm . What is the near point for
the person ? What type of defect of vision

does the eye have ?

° Watch Video Solution
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9. A person with defective eyes can see the
objects distinctly up to the distance 20 cm .
What type of lens should be used and of what

power?

o Watch Video Solution

10. A boy can clearly see objects between
distance 15 cm to 200 cm from his eye . To
clearly see an object situated at infinity , what
will be the power of the lens that should he

use? If he wears that lens then what will be


https://dl.doubtnut.com/l/_vBXp6DoOAbia
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the least distance of distinct vision in that

case?

° Watch Video Solution

11. A long -sighted man can clearly see at any
distance beyond 2.5 m . What kind of lens in
his spectacles does require to read books

placed 25 cm from his eyes?

o Watch Video Solution



https://dl.doubtnut.com/l/_1ZYUc4FZ60Pk
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12. If an object is placed at a distance of 5 cm
from a convex lens, a real image of the object
is formed at a distance of 20 cm from the lens
. If the lens is used as a magnifying glass what
maximum magnification can be obtained from

it ? Least distance of distinct vision is 24 cm.

o Watch Video Solution

13. A watch repairer kept a magnifying glass

very close to his eyes and found that the


https://dl.doubtnut.com/l/_guR9FmzNzJVV
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magnifying power of the glass was 8. if the
least distance of distinct vision of the eye is 25

cm, calculate the focal length of the lens .

o Watch Video Solution

lis used as a

14. A convex lens of power 10m —
simple magnifying glass . What are the

maximum and minimum magnification of the

lens ?

° Watch Video Solution
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15. The focal lengths of objective and eyepiece
of a compound microscope are 0.5 cm and 1.5
cm respectively . If the least distance of
distinct vision is 25 cm and magnification is
500 then what is the distance between

objective and eyepiece?

o Watch Video Solution

16. The focal lengths of the two lenses of a
compound microscope are 0.5 cm and 1 cm

respectively . An object is placed at a distance


https://dl.doubtnut.com/l/_zEGIma493ZRn
https://dl.doubtnut.com/l/_qHiSSUHrTnRW

of 1 cm from the objective. If the final image of
the object is formed at a distance of 25 cm
from the eye , what is the distance between
the two lenses and the magnifying power of

the microscope ?

o Watch Video Solution

17. The focal lengths of the objective and the
eyepiece are 1 cm and 4 cm respectively . The
distance between them is 14.5 cm . If an object

of height Tmm is placed at a distance of 1.1 cm


https://dl.doubtnut.com/l/_qHiSSUHrTnRW
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from the objective what will be the position
and the size of the image seen throught the

microscope?

o Watch Video Solution

18. The focal lengths of the objective and the
eyepiece of a compound microscope are 1 cm
and 5 cm respectively and the distance
between the centres of the lenses is 15 cm . If

the final image is formed at the least distance


https://dl.doubtnut.com/l/_62fY16JTyWYH
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of distinct vision , what is the magnifying

power of the microscope ?

o Watch Video Solution

19. The focal lengths of the objective and the
eyepiece of a compound microscope are 1 cm
and 2 c<m respectively and the distance
between them is 12 cm . If the least distance of
distinct vision of the observer is 25 cm , what
should a small object distance be placed to

see it ?

| e |
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| & Watch Video Solution I

20. An object is placed at a distance of 5 cm
from the objective of a compound microscope
. If the final image is formed at the least
distance of distinct vision and coincides with
the object then calculate the focal lengths of
the objective and the eyepiece . given that the
least distance of distinct vision =25 cm and the

magnifying power of the instrument =15 cm.

° Watch Video Solution
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21. The focal lengths of the eyepiece and the
objective are 10 cm and 200 cm respectively . If
someone wants to observe moon with naked
eye through this telescope then what should
be the distance between the objective and the

eyepiece ?

o Watch Video Solution

22.The lengths of the tube of an astronomical

telescope is 44 ocm and its angular


https://dl.doubtnut.com/l/_4pNVeg6fpcyF
https://dl.doubtnut.com/l/_sbhr9xHk0daf

magnification is 10 . What is the focal length of

its objective ?

o Watch Video Solution

23. A small astronomical telescope has an
objective of focal length 50 cm and an
eyepiece of focal length 5 cm . It is focussed at
the sun and the final image is formed at a
distance of 25 cm from the eyepiece . If the
diameter of the sun subtends an angle of 32'

at the centre of the objective calculate the


https://dl.doubtnut.com/l/_sbhr9xHk0daf
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angular magnification of the instrument and

the actual size of the image.

o Watch Video Solution

24. If the focal lengths of the objective and the
eyepiece of an astronomical telescope be 100
cm and 20 cm respectively , calculate the
angular magnification of the instrument . If a
house of height 60 m situated at a distance of

1 km be observed by the instrument determine


https://dl.doubtnut.com/l/_XzIQN58On19z
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the height of the image formed by the

objective.

° Watch Video Solution

25. Distance between the earth and the moon
is 386242.56 km and diameter of the moon is
3218.69 km. if focal length of the objective of a
telescope is 0.018288 km then what is the
diameter of real image of the moon formed by

the objective ?

° Watch Video Solution



https://dl.doubtnut.com/l/_FSqqxHHHchCl
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26. The focal lengths of the objective and the
eyepiece of a compound microscope are 2m
and 5 cm respectively. The distance between
the two lenses is 20 cm . Final image is formed
at 25 cm distance from the objective calculate
the distance between eyepiece and final

image.

o Watch Video Solution

Section Related Questions
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1. What is the difference between visual axis

and optic axis?

o Watch Video Solution

2. What do you mean by accommodation of

eye?

o Watch Video Solution

3. What is range of vision ?



https://dl.doubtnut.com/l/_HFyf6dX7qrnZ
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o Watch Video Solution

4. What do you mean by near point and far

point of an eye?

o Watch Video Solution

5. What do you mean by adaptation of eye?

o Watch Video Solution

Higher Order Thinking Skill Hots Questions
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1. What will happen to the image if one half of
the objective lens is covered with a black

paper ?

o View Text Solution

2. The radius of the sun is about 10° km yet it

looks like a disc why?

° Watch Video Solution



https://dl.doubtnut.com/l/_BZslQqrg9ZKd
https://dl.doubtnut.com/l/_7U4uPPqYrH39
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3. Explain how you can identify a telescope and

a microscope from their appearance.

° View Text Solution

4. Why is the diameter of the objective of an

astronomical telescope made large?

° View Text Solution

5. Though the lamp posts on a road are of the

same height, the distant posts appear shorter


https://dl.doubtnut.com/l/_Om53sqpv2l5q
https://dl.doubtnut.com/l/_Yb7Iz6Y5jd5u
https://dl.doubtnut.com/l/_LkiiAcoAvqAD

-explain the reason.

o View Text Solution

6. For making a telescope two lenses of focal
lengths 5 cm and 50 cm are to be used . Which

lens will you use for objective ?

o View Text Solution

7. Which of the following lenses

Ly, Ly, and L3 will you select to construct a


https://dl.doubtnut.com/l/_LkiiAcoAvqAD
https://dl.doubtnut.com/l/_C6oykHknHXM4
https://dl.doubtnut.com/l/_7Sjm9pBX4Tpa

best possible (i) telescope , (ii) microscope ?
Which of the selected lenses is to be used as

objective and eyepiece in each case ?

Lenses Power Aperture
Ly 6D lem
L, 3D 8cm
Ly 10D lem

o View Text Solution

8. Which of the following lenses
L., Ly, and L3 will you select to construct a
best possible (i) telescope , (ii) microscope ?

Which of the selected lenses is to be used as


https://dl.doubtnut.com/l/_7Sjm9pBX4Tpa
https://dl.doubtnut.com/l/_JmzLPEFPHLLq

objective and eyepiece in each case ?

Lenses Power Aperture
Ly 6D lem
L, 3D 8cm
Ly 10D lem

° View Text Solution

9. Can we consider spectacles as visual

instrument?

o View Text Solution

10. In which telescope the final image is erect ?


https://dl.doubtnut.com/l/_JmzLPEFPHLLq
https://dl.doubtnut.com/l/_Qu9tTPMPFuYz
https://dl.doubtnut.com/l/_dHrIh4j3CBwL

° View Text Solution

11. What do you mean by binocular vision ?

° View Text Solution

12. What is the main difference between a
Galilean telescope and a simple terrestrial

telescope ?

° View Text Solution



https://dl.doubtnut.com/l/_dHrIh4j3CBwL
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13. What do you mean by resolving power of
an optical instrument ? How does resolving
power of a telescope depend on wavelength of

light and diameter of objective lens ?

o View Text Solution

Ncert Textbook Questions With Answer Hint

1. The focal lengths of the objective and
eyepiece of a compound microscope are 8mm

and 2.5 cm respectively . A man with normal


https://dl.doubtnut.com/l/_ElaeD3ql21Kc
https://dl.doubtnut.com/l/_dzEsDTqsaDg6

near point (25 cm) can focus distinctly the
microscope . What is the separation between
the lenses and magnification power of the

instrument ?

o View Text Solution

2. A giant refracting telescope at an
observatory has an objective lens of focal
length 15 cm . If an eyepiece of focal length 1.0
cm is used, find the angular magnification on

the telescope.

| e |
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& watch Video Solution I

3. If focal length of 15 m telescope is used to
view the moon, what is the diameter of the
image of the moon formed by the objective
lens ? The diameter of moon is 3.48 x 10°m

and the radius of lunar orbit is 3.8 x 103m .

° Watch Video Solution

4.For a normal eye , the far point is at infinity

and the near point of vision is about 25 cm .


https://dl.doubtnut.com/l/_T7c8xK8ukYur
https://dl.doubtnut.com/l/_4NVoepM6W5G2
https://dl.doubtnut.com/l/_Rv6RVfsE1J82

The cornea of the eye provides a converging
power of about 40 D and the least converging
power of the eye lens behind the cornea is
about 20 D . From this rough data estimate
the range of accomodation (i.e the range of
converging power of the eye lens ) of a normal

eye .

o View Text Solution

5. A man with normal near point (25 cm ) reads

a book with small print using a magnifying


https://dl.doubtnut.com/l/_Rv6RVfsE1J82
https://dl.doubtnut.com/l/_t7xsXGCnZLTq

glass of focal length 5cm .
(a) What is the closest and farthest distance at
which he can read the book when viewing

through the magnifying glass ?

o Watch Video Solution

6. A man with normal near point (25 cm ) reads
a book with small print using a magnifying
glass of focal length 5 cm .

(b) What is the maximum and minimum


https://dl.doubtnut.com/l/_t7xsXGCnZLTq
https://dl.doubtnut.com/l/_ZaDgOpXkapv3

angular magnification (magnifying power)

possible using the above simple microscope ?

° Watch Video Solution

7. When viewing through a compound
microscope , our eyes should be positioned
not on the eyepiece but a short distance away
from if for best viewing . Why ? How much
should be the short distance between the eye

and the eyepiece ?

° View Text Solution



https://dl.doubtnut.com/l/_ZaDgOpXkapv3
https://dl.doubtnut.com/l/_ruFB1RwZWYJd

8. 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 ?

° View Text Solution

Ncert Exemplar Questions With Answer Hint

1. A magnifying glass is used , as the object to

be viewed can be brought closer to the eye


https://dl.doubtnut.com/l/_ruFB1RwZWYJd
https://dl.doubtnut.com/l/_SXfwJOlWyH0X
https://dl.doubtnut.com/l/_LPou5HebhPH4

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 details

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 View Text Solution



https://dl.doubtnut.com/l/_LPou5HebhPH4

2. An astronomical refractive telescope has an
objective of focal length 20 m and an eyepiece

of focal length 2 cm .

A.The length of the telescope tube is 20.02

B. The magnification is 1000

C. The image formed is inverted

D. An objective of a larger aperture will

increases the brightness and reduce

chromatic aberration of the image


https://dl.doubtnut.com/l/_RzYm55ZtcArO

Answer: A::B::C

o Watch Video Solution

Exercise Multiple Choice Questions

1. Normal eye cannot see the object nearby

from a distance of 25 cm , as

A. focal length of the eye is 25 cm

B. distance between the eye lens and the

retina is 25 cm


https://dl.doubtnut.com/l/_RzYm55ZtcArO
https://dl.doubtnut.com/l/_qycsdWTFnq70

C.the eye is unable to adjust the distance

between the lens and the retina below a

certain limit

D.the eye is unable to adjust the focal

length of the eye lens below a certain

limit

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_qycsdWTFnq70

2. Ability of the eye to see objects at all

distances is called

A. binocular vision

B. myopia

C. hypermetropia

D. accomodation

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_lxrPZulkcSk4
https://dl.doubtnut.com/l/_1aqdmk9QuNeq

3. The numerical aperture for a human eye is

of the order of

Al

B. 0.

C.0.01

D. 0.001

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_1aqdmk9QuNeq

4.If there had been one eye of the man then

A.image of the object would have been

inverted

B. visible region would have decreased

C.image would have not been seen three

dimensional

D. B and C both

Answer: D

o View Text Solution



https://dl.doubtnut.com/l/_E6biJ0aKPqCX

5. What type of lens should be used in

spectacles for the remedy of myopia ?

A. concave lens whose focal length is equal

to the distance of the far point of the

defective eye from the lens

B. convex lens whose focal length is equal

to the distance of the far point of the

defective eye from the lens


https://dl.doubtnut.com/l/_E6biJ0aKPqCX
https://dl.doubtnut.com/l/_gkZhaAJL6pOQ

C. concave lens whose focal length is equal

to the distance of the near point of the

defective eye from the lens

D. convex lens whose focal length is equal

to the distance of the near point of the

defective eye from the lens

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_gkZhaAJL6pOQ

6. A person who can see things most clearly at
a distance of 10 cm , requires spectacles to be
able to see clearly things at a distance of 30
cm . What should be the focal length of the
spectacles ?

A. 15 cm (concave)

B. 15 cm (convex)

C.10 cm

D. zero

Answer: A


https://dl.doubtnut.com/l/_NJPz5d3qL52g

° Watch Video Solution

7. The least distance of distinct vision of a man

is 45 cm. He uses a lens of focal length 15 cm

for reading . The magnification which he gets

A 4

B.3

C.2

D. 1

Answer: A


https://dl.doubtnut.com/l/_NJPz5d3qL52g
https://dl.doubtnut.com/l/_N09Xy5vGBa6G

o View Text Solution

8. The image formed by the objective of a

compound microscope is

A. virtual and magnified

B. virtual and diminished

C.real and diminished

D. real and magnified

Answer: D

| 8 l


https://dl.doubtnut.com/l/_N09Xy5vGBa6G
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9. To get a magnification from a compound

microscope,

A. the focal length of the objective should

be large while the focal length of the

eyepiece should be small .

B. the focal length of the objective should

be small while focal length of the

eyepiece should be large


https://dl.doubtnut.com/l/_NPBx3pjajuNZ
https://dl.doubtnut.com/l/_ig2oK8UW41Dt

C. both of the focal lengths of the objective

and the eyepiece should be large

D. both of the focal lengths of the objective

and the eyepiece should be small

Answer: D

o View Text Solution

10. The length of the tube a compound
microscope is 21.5 cm . The focal lengths of the

objective and the eyepiece are 1.6 cm and 2.1


https://dl.doubtnut.com/l/_ig2oK8UW41Dt
https://dl.doubtnut.com/l/_wD0OJOJAOqAa

cm respectively . If the final image is situated

at infinity , then the distance of the object

from the objective is

A.3cm

B.1.7 cm

C.6cm

D.4.8 cm

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_wD0OJOJAOqAa
https://dl.doubtnut.com/l/_TgpJqWyEYqzH

1. The angular magnification of a simple

microscope can be increased by

A. increasing the focal length of the lens

B. increasing the size of the object

C. increasing the aperture of the lens

D. increasing the power of the lens

Answer: D

o View Text Solution



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

12. The length of the tube of a microscope is
14 cm and its magnifying power for normal eye
is 25. The focal length of the eyepiece is 5 cm .
The distance of the object from the objective
Is

A 24 cm

B.25cm

C.3.6cm

D. 1.8 cm

Answer: D


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

° View Text Solution

13. A Galileo's telescope has an objective of
focal length 100 cm and magnifying power 50.
The distance between the two lenses in

normal adjustment is

A. 106 cm

B.102 cm

C.92 cm

D. 98 cm


https://dl.doubtnut.com/l/_AciYFUWsVUmA
https://dl.doubtnut.com/l/_6IUDNmR4Qp4M

Answer: D

o Watch Video Solution

14.In a Galileo's telescope , the inverted image
formed by its objective serves as a virtual
object for its eyepiece . If the eyepiece has to
form an inverted and magnified image of the
virtual object , the eyepiece has to be a
concave lens and it must be so placed that the

virtual object falls


https://dl.doubtnut.com/l/_6IUDNmR4Qp4M
https://dl.doubtnut.com/l/_Uy0NTBIBMjO2

A. within F

B. between F and 2F

C.at 2F

D. beyond 2F

Answer: A

o View Text Solution

15. In an astromical telescope , if the focal

lengths of the objective and the eyepiece are


https://dl.doubtnut.com/l/_Uy0NTBIBMjO2
https://dl.doubtnut.com/l/_V5yNtjt8cMJZ

fo and f.  respectively , then the

magnification of this instrument is almost

A (fo + fe)

B. (fo % fe)

fo
C. £

1
D. E(fo + fe)

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_V5yNtjt8cMJZ

16. In case of normal focussing of an

astronomical telescope the final image

formed at

A. focus of the eyepiece

B. least distance of distinct vision

C. focus of the objective

D. infinity

Answer: D

Is

o View Text Solution



https://dl.doubtnut.com/l/_EQ97vkuv4ue0

17. The angular magnification of an
astronomical telescope will be maximum, if the
focal lengths of the objective the eyepiece are
respectively

A.Tm and 5 cm

B.2 mand 6 cm

C.3mand 4 cm

D.4m and 3 cm

Answer: D

I o View Text Solution


https://dl.doubtnut.com/l/_ri6xC2h4MyRe

18. If the focal length of the eyepiece of a
telescope is doubled, its magnifying power m

will be

A.2m

Answer: C

| s |


https://dl.doubtnut.com/l/_ri6xC2h4MyRe
https://dl.doubtnut.com/l/_YXhJmBTW2SGj

¥ View Text Solution ]

Exercise Very Short Answer Type Questions

1. Give a practical application of persistence of

vision .

o View Text Solution

2. The impression of a three -dimensional
image created by our two eyes is called ..... Fill

in the blank.


https://dl.doubtnut.com/l/_YXhJmBTW2SGj
https://dl.doubtnut.com/l/_Dwsrip1r77EZ
https://dl.doubtnut.com/l/_4FfqdaJq92by

° View Text Solution

3. For a normal eye the least distance of

distinct vision is ........ Fill in the blank.

o View Text Solution

4.Vision of normal eye ranges from ..... to ...

fill in the blanks.

° View Text Solution



https://dl.doubtnut.com/l/_4FfqdaJq92by
https://dl.doubtnut.com/l/_QhTHpaMf7qtX
https://dl.doubtnut.com/l/_czaQholMoDer
https://dl.doubtnut.com/l/_NcYkTHi2Gff4

5. How can the defect of astigmatism be

corrected ?

o View Text Solution

6. The minimum distance of distinct vision for
a person is Tm . What eye defect does suffer

from ?

o View Text Solution



https://dl.doubtnut.com/l/_NcYkTHi2Gff4
https://dl.doubtnut.com/l/_cNflUN3KVNnG

7. .. is the eye -defect which old people

usually suffer from fill in the blank.

o View Text Solution

8. Cylindrical lens are used as a remedy for ..

fill in the blank.

o View Text Solution



https://dl.doubtnut.com/l/_xdYCpTkSb0x0
https://dl.doubtnut.com/l/_1vt3O8zE7Wsn

9. For long -sightedness , ... lens should be

used [fill in the blank].

o Watch Video Solution

10. For short-sightedness , .... Lens should be

used fill in the the blank.

o Watch Video Solution



https://dl.doubtnut.com/l/_gZz7OjF6C8kb
https://dl.doubtnut.com/l/_WCtMDhw77vhV

11. If the least distance of distinct vision is D
and focal length of the lens is f then what is
the equation for magnification in a simple

microscope ?

o Watch Video Solution

12. If the length of the tube of a compound
microscope is increased , the magnification

increases -Is this statement true of false ?

o View Text Solution



https://dl.doubtnut.com/l/_c8lj8ls7kt78
https://dl.doubtnut.com/l/_EnQmrRUEabCv

13.If the focal length of a microscope is small ,

magnification is .....[ fill in the blank].

o Watch Video Solution

14. To increase magnification of a compound
microscope , the objective and the eyepiece of
... Focal lengths and the microscope tube of ...

Length are to be taken [fill in the blanks] .

° Watch Video Solution



https://dl.doubtnut.com/l/_EnQmrRUEabCv
https://dl.doubtnut.com/l/_1Ml2IsOBIR1X
https://dl.doubtnut.com/l/_PTNdFKqX4FWa

15.In what type of telescope is the final image

erect ?

o Watch Video Solution

16. What is used for the objective of a

reflecting telescope ?

o View Text Solution



https://dl.doubtnut.com/l/_9wA2iIq5yon5
https://dl.doubtnut.com/l/_6d62ZfI79J9S

17. Write the names of two ordinary types of

the telescope.

° View Text Solution

18. Is the length of the instrument to be
changed if the focal length of the objective of

an astronomical telescope is increased ?

° Watch Video Solution



https://dl.doubtnut.com/l/_AMPNbpMVcjPn
https://dl.doubtnut.com/l/_gUCzyo6ocZZP

19. In an astronomical telescope , the focal
length and the aperture of the objective are
...... and the focal length and the aperture of
the eyepiece are taken ... as compared to

those of the objective [fill in the blank].

o Watch Video Solution

20. The final image is an astronomical
telescope is ... and .. with respect to the

object [fill in the blank] .

| & |


https://dl.doubtnut.com/l/_rfEqpGq4FgRk
https://dl.doubtnut.com/l/_s1vcG2MLVNhE

| ¥ Watch Video Solution |

21. The final image in a terrestrial telescope is
.......... and .......with respect to the object [fill in

the blank].

o Watch Video Solution

22. In Galileo's telescope , the objective is
..... lens but the eyepiece is ......lens [fill in the

blanks] .

o Watch Video Solution



https://dl.doubtnut.com/l/_s1vcG2MLVNhE
https://dl.doubtnut.com/l/_ndIrqijPPVz9
https://dl.doubtnut.com/l/_pAgGuCx04BL8

Exercise Short Answer Type Questions |

1. Write two points of difference between

astronomical telescope and binocular .

o Watch Video Solution

Problem Set |


https://dl.doubtnut.com/l/_pAgGuCx04BL8
https://dl.doubtnut.com/l/_CERh8EfJdtbT

1. A shortsighted man can read the writings of
a book keeping it at a distance of 15 cm from
his eyes. To read the book placed at a distance
of 60 cm from his eyes what type of spectacles
should he use ? What will be the power of the

spectacles ?

o Watch Video Solution

2. A man uses spectacles of a concave lens for

his defective eye and can read a book placed


https://dl.doubtnut.com/l/_8tI7DanBfgd8
https://dl.doubtnut.com/l/_G4rr1rmFo7Be

at a distance of 25 cm from him. The focal
length of the lens of the spectacles is 50 cm .
At what distance should the book be kept if he

wants to read it without spectacles ?

o Watch Video Solution

3. By using the spectacles of a concave lens of

power —5m

a man can read a book keeping
it at a distance of 30 cm from his eyes.

Without spectacles what is his least distance


https://dl.doubtnut.com/l/_G4rr1rmFo7Be
https://dl.doubtnut.com/l/_ogChWgIkm2vn

of distinct vision ? What is the nature of

defect in his eyes ?

° Watch Video Solution

4. A boy can see the objects distinctly only in
between 15 cm and 200 cm from his eyes .
What should be the power of the lens (in m ~*
unit ) he will use to see the objects at infinity

distinctly ? What will the least distance of

distinct vision of his eyes with spectacles ?

° Watch Video Solution



https://dl.doubtnut.com/l/_ogChWgIkm2vn
https://dl.doubtnut.com/l/_RKMQbACdCQzG

5. The near point of a man is at a distance of
200 cm from his eyes. What spectacles should
he use in order to read a print 25 cm away

from his eyes ?

o Watch Video Solution

6. The far point of a myopic (short-sighted )
person is 80 cm in front of the eye. What is the
power of the lens required to enable him to

see very distant objects clearly.


https://dl.doubtnut.com/l/_RKMQbACdCQzG
https://dl.doubtnut.com/l/_s1t0aeAapWXl
https://dl.doubtnut.com/l/_eUjs9lUElek6

° Watch Video Solution

7. The near point of a hypermetropic (long -
sighted ) person is 75 cm from the eye . What
is the power of the lens required to enable the
person to read clearly a book held at 25 cm

from the eye ?

° Watch Video Solution



https://dl.doubtnut.com/l/_eUjs9lUElek6
https://dl.doubtnut.com/l/_iLt8lfF8oLm6

8. The least distance of distinct vision of a man
is Im . What type of eye defect does he suffer

from ?

o Watch Video Solution

9. The focal lengths fo the lens of a simple
microscope is 5 cm . If the lens is held near the
eyes the image is formed at 25 cm . i.e ., at the
least distance of distinct vision. What is the

magnifying power of the instrument ?

| & I


https://dl.doubtnut.com/l/_Q3BqcI7f5OhS
https://dl.doubtnut.com/l/_lfJuetW4Swih

| ¥ Watch Video Solution |

10. Two lenses having power
+15m ! and + 5m ' are placed in contact
with each other in an ordinary microscope. If
the image is formed at a distance of 25 cm ,
what is the magnifying power of the

instrument ?

° Watch Video Solution



https://dl.doubtnut.com/l/_lfJuetW4Swih
https://dl.doubtnut.com/l/_3AL5YXevTo7n

11. Two convex lenses of focal length 1.5 cm
and 9 cm are arranged to form a microscope .
A small object is placed 1.8 cm from the
objective. If the image appears to be 37.5 cm
from the eyepiece, what will be the distance

between the objective and the eyepiece ?

o Watch Video Solution

12. The focal lengths of the objective and the

eyepiece of a compound microscope are 4mm


https://dl.doubtnut.com/l/_ZY8bVbsG5PEL
https://dl.doubtnut.com/l/_XvQPkpSflPj0

and 25 mm respectively . The length of the
tube of the instrument is 16 cm . If the final
image is formed at infinity and the least
distance of distinct vision is 25 cm , determine

the magnifying power of the instrument .

o Watch Video Solution

13. The focal lenghts of the objective and the
eyepiece of a compound microscope are 2 cm
and 10 cm respectively . At what distance from

the objective must an object be placed so that


https://dl.doubtnut.com/l/_XvQPkpSflPj0
https://dl.doubtnut.com/l/_rHSFfKzlMl2j

the final image will be formed at infinity ? The

distance between the two lenses is 16 cm .

° Watch Video Solution

14. The focal of the objective and the eyepiece
of a compound microscope are 0.5 cm and 1
cm respectively . The distance between the
lenses is 16 cm . If the final image is formed at
the least distance of distinct vision i.e at 25 cm
,determine the magnifying power of the

instrument .

| e |


https://dl.doubtnut.com/l/_rHSFfKzlMl2j
https://dl.doubtnut.com/l/_WkN4dh6nopim

& Wwatch Video Solution I

15. The length of the tube of an astronomical
telescope is 80 cm and the magnifying power
of the instrument is 19 . Calculate the focal

lengths of the objective and the eyepiece.

° Watch Video Solution

16. The magnifying power of an astronomical
telescope for normal vision is 10 . The focal

length of the objective is 20 cm . What will be


https://dl.doubtnut.com/l/_WkN4dh6nopim
https://dl.doubtnut.com/l/_QM3XumSVf9P0
https://dl.doubtnut.com/l/_LRmX8uC8b1gK

the magnifying power for focussing the final
image formed at a distance of 25 cm from the

eyepiece ?

o Watch Video Solution

Problem Set li

1. The focal lengths of the objective and the
eyepiece of a compound microscope are 1cm 5
cm respectively. If an object is placed at a

distance of 1.lcm from the objective the final


https://dl.doubtnut.com/l/_LRmX8uC8b1gK
https://dl.doubtnut.com/l/_Ofk2OGVM5Zt4

image is formed at a distance of 25 cm from
the eyes. Determine the magnification and the

distance between the lenses.

o Watch Video Solution

2. Thin converging lenses of focal lengths 2 cm
and 10 cm are used respectively as the
objective and the eyepiece of a microscope.
The distance between the optical centre of the
lenses is 26 cm . If an object is placed at a

distance of 2.25 cm from the objective , find


https://dl.doubtnut.com/l/_Ofk2OGVM5Zt4
https://dl.doubtnut.com/l/_wWxdOphnUKmG

the position and magnification of the final

image.

° Watch Video Solution

3. If in compound microscope m; and my be
the linear magnification of the objective lens
and eye lens respectively, then what is the

magnifying power of the microscope ?

o Watch Video Solution



https://dl.doubtnut.com/l/_wWxdOphnUKmG
https://dl.doubtnut.com/l/_EkEkmAptR4e7

4. The focal lengths of the objective and the
eyepiece of an astronomical telescope are 20
cm and 1 cm . If the instrument is focused for
infinity and focused for distinct vision what
will be the magnifying power ? What will be
the length of the tube of the instrument in

each case ?

o Watch Video Solution



https://dl.doubtnut.com/l/_FMtt8a0z2Fux

5. To observe terrstrial bodies the angular
magnification of a telescope is 5. The distance
between the objective and the eyepiece is 36
cm and the final image is formed at infinity .
Determine the focal lengths of the objective

lens and eyepiece lens.

o Watch Video Solution

6. A simple telescope , consisting of an

objective of focal length 60 cm and a single


https://dl.doubtnut.com/l/_UjoKg33KmWcg
https://dl.doubtnut.com/l/_kFYCVLrfdbnM

eye lens of focal length 5 cm is focussed on a
distant object in such a way that parallel rays
come out from the eye lens. If the object
subtends an angle 2° at the objective , what is

the angular width of the image ?

o Watch Video Solution

Problem Set li Hots Numerical Problems

1. A real image of an object is formed on a

screen at a distance of 50 cm from a convex


https://dl.doubtnut.com/l/_kFYCVLrfdbnM
https://dl.doubtnut.com/l/_TXVPpwpAtZ0e

lens . A person holds his spectacles in between
the screen and the convex lens at a distance of
5 cm from the lens . If the screen is moved 15
cm towards the lens again a real image is
formed , what is the focal length of the
spectacles ? what is the nature of defect of his

vision ?

o View Text Solution

2. The focal lengths of the eyepiece and the

objective of a microscope are 0.3 m and 04


https://dl.doubtnut.com/l/_TXVPpwpAtZ0e
https://dl.doubtnut.com/l/_zVFAwdheCeyP

and the distance between them is 0.2m . The
position of the eyepiece and the objective are
so interchanged that the angular
magnification of the instrument remains
unchanged. What is the new distance between

the two lenses ?

o Watch Video Solution

3. A microscope has an objective of focal
length 1 cm and an eyepiece of focal length 4

cm . The distance between the lenses is 14.5


https://dl.doubtnut.com/l/_zVFAwdheCeyP
https://dl.doubtnut.com/l/_TtiKT4uF3SwO

cm . An object of height 1Tmm is placed at a
distance of 11 cm from the objective
Determine the position and size of the image

seen through the microscope.

O Watch Video Solution

4. The focal lenghts of the objective and the
eyepiece of a terrestrial telescope are 180 cm
and 5 cm respectively. The focal length of the
erecting lens is 3.5 cm. what is the distance

between the objective and the eyepiece ? what


https://dl.doubtnut.com/l/_TtiKT4uF3SwO
https://dl.doubtnut.com/l/_gWdkyqx1N9Nj

is its magnifying power ? Can it be used for

the purpose of astronomy ?

° Watch Video Solution

5. The focal lengths of the lenses of the
objective and eyepiece of a microscope are 2
cm and 5 cm respectively. The distance
between them is 20 cm . At what distance from
the objective should the object be placed so
that the final image is formed 25 cm from the

eyepiece ? what will be the magnification ?

| e |


https://dl.doubtnut.com/l/_gWdkyqx1N9Nj
https://dl.doubtnut.com/l/_XA9H9p4Cngrz

& Wwatch Video Solution I

6. A telescope has an objective lens of focal
length 200 cm and an eyepiece with focal
length 2 cm . If this telescope is used to see 50
meter tall building at a distace of 2 km, what is
the height of the image of the building

formed by the objective lens ?

° Watch Video Solution



https://dl.doubtnut.com/l/_XA9H9p4Cngrz
https://dl.doubtnut.com/l/_VPtX3tV2SzQI

7. The diameter of the objective of a telescope
is 10 cm . The telescope is situated at a
distance of 1 km from two objective . If average
wave length of the light is 5000A , then to
resolve these two object, what will be the

minimum distance between the two ?

o Watch Video Solution

8. The lengths of a compound telescope is 21.5

cm . The focal lengths of its objective and


https://dl.doubtnut.com/l/_XoRb5fnB2OxJ
https://dl.doubtnut.com/l/_PjKy9vzOJZ6W

eyepiece are 1.6 cm and 2.1 cm respectively . If
the final image is formed at a distance of 22.45
cm from the eyepiece , then calculate the

distance of the object from the objective.

° Watch Video Solution

Entrance Corner Assertion Reason Type

1. Direction : These questions have statement |
and statement Il. of the four choice given

below , choose the one that best describes the


https://dl.doubtnut.com/l/_PjKy9vzOJZ6W
https://dl.doubtnut.com/l/_NVrUWn1azghK

two statements.

A: Statement | is true, statement Il is true ,
statement Il is a correct explanation for
statement I.

B : Statement | is true statement Il is true ,
statement Il is not a correct explanation for
statement I.

C: statement | is true ,statement Il is false.

D: Statement | is false, statement Il is true.
Statement | : An observer looks at a tree of
height 15 cm with a telescope of magnifying
power 10. To him the tree appears to be of

height 150 m..


https://dl.doubtnut.com/l/_NVrUWn1azghK

Statement Il: Magnifying power of telescope is
the ratio of the angle subtended by the image

to that subtended by the object .

o Watch Video Solution

2. Direction : These questions have statement |
and statement Il. of the four choice given
below , choose the one that best describes the
two statements.

A: Statement | is true, statement Il is true ,

statement Il is a correct explanation for


https://dl.doubtnut.com/l/_NVrUWn1azghK
https://dl.doubtnut.com/l/_JJyPBhIJTw1P

statement I.

B : Statement | is true statement Il is true ,
statement Il is not a correct explanation for
statement I.

C : statement | is true statement Il is false.

D: Statement | is false, statement Il is true.
Statement | : The resolving power of a
telescope is more if the diameter of the
objective lens is more.

Statement II: Objective lens of large diameter

collects more light.

o Watch Video Solution



https://dl.doubtnut.com/l/_JJyPBhIJTw1P

Entrance Corner Multiple Correct Answers Type

1. When we see an object , the image formed

on the retina is

A. real

B. virtual

C. erect

D. inverted

Answer: A::D

° Watch Video Solution



https://dl.doubtnut.com/l/_6gNeKv7of35D

2.In which of the following instruments is the

final image erect ?

A. simple microscope

B. compound microscope

C. astronomical telescope

D. galilean telescope

Answer: A::C

o Watch Video Solution



https://dl.doubtnut.com/l/_6gNeKv7of35D
https://dl.doubtnut.com/l/_IWhZBJCNWiq8

3. Mark the corrcet options.

A.If the far point increases, the power of

the divergent lens should be reduced

B. If the near point increases the power of

the convergent lens should be reduced

C. If the far point is Tm away from the eye,

divergent lens should be used .

D. If the near point is Tm away from the eye

divergent lens should be used.


https://dl.doubtnut.com/l/_AQAloZYbcZ9S

Answer: C::D

° View Text Solution

4. The focal length of the objective of a
compound microscope is f, and its distance
from the eyepiece is L. An object is placed at a
distance u from the objective. For proper
working of the instrument which of the

following options are suitable ?

AL<u


https://dl.doubtnut.com/l/_AQAloZYbcZ9S
https://dl.doubtnut.com/l/_XVpCAQOO07RW

B.L > u

C.f, < L < 2f,

D.L > 2f,

Answer: A::D

o View Text Solution

5. A magnifying glass of focal length f used to
see an object placed at a distance u from it

forms the virtual image at the least distance


https://dl.doubtnut.com/l/_XVpCAQOO07RW
https://dl.doubtnut.com/l/_oBXdVRx1T7rS

of distinct vision D. its magnifying power is

given by
D
A —
Jl.‘
D
B.1 — —
f
D
C. —
Uu
D
D.1+ —
j.‘
Answer: B::D

° Watch Video Solution

Entrance Corner Matrix Match Type



https://dl.doubtnut.com/l/_oBXdVRx1T7rS

1. A planet is observed by an astronomical

reflecting telescope having an objective of

focal length 16 m and eyepiece of focal length

2 cm

A. the distance between the objective and

eyepiece is 16.02 m

B. the angular magnification of the planet

is 800

C.the image of the planet is inverted


https://dl.doubtnut.com/l/_2d17QJ8IOqY2

D. the objective is larger than eyepiece

Answer: A::B::C::D

o Watch Video Solution

Entrance Corner Comprehension Type

1. A compound microscope has an objective
lens of focal length 1 cm and an eyepiece of
focal length 2.5 cm..

(1) If a distinct image of an object situated at a


https://dl.doubtnut.com/l/_2d17QJ8IOqY2
https://dl.doubtnut.com/l/_ZNyqEWUPjDQE

distance of 10.5 cm from the objective is seen ,

the magnification will be

A.320

B. 280

C. 220

D. 110

Answer: C

° Watch Video Solution



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

2. A compound microscope has an objective
lens of focal length 1 cm and an eyepiece of
focal length 2.5 cm .

(ii) Under the above condition the between

the two lenses will be

A. 21 cm

B.32 cm

C.2.27 cm

D.23.27 cm

Answer: D


https://dl.doubtnut.com/l/_djiTlRCIadt5

° View Text Solution

3. A figure divided into squares, each of size

1.0mm?

is being viewed at a distance of 9.0
cm through a magnifying lens of focal length
10 cm held close to the eye.

(i) The magnification produced by the lens will

be

A.10

B.5

C. 20


https://dl.doubtnut.com/l/_djiTlRCIadt5
https://dl.doubtnut.com/l/_kkL2D4pCj5cx

D. 25

Answer: A

° Watch Video Solution

4. A figure divided into squares, each of size

1.0mm?

is being viewed at a distance of 9.0
cm through a magnifying lens of focal length
10 cm held close to the eye.

(i) The area of each square in the virtual

image is


https://dl.doubtnut.com/l/_kkL2D4pCj5cx
https://dl.doubtnut.com/l/_18mXCgUVUJMd

A.1.5cm?

B. 1lem?

C.1.8cm?

D. 2cm

Answer: B

o Watch Video Solution

5. A figure divided into squares, each of size
1.0mm? is being viewed at a distance of 9.0

cm through a magnifying lens of focal length


https://dl.doubtnut.com/l/_18mXCgUVUJMd
https://dl.doubtnut.com/l/_WnMHbw7hXy2v

10 cm held close to the eye.

(iii) The angular magnification of the lens is

equal to

A .25

B.3.8

C.35

D.4.2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_WnMHbw7hXy2v
https://dl.doubtnut.com/l/_b1t10mqAPkva

6. The focal lengths of the objective and the
eyepiece of an astronomical telescope are 140
cm and 5 cm respectively.

The magnifying power of the telescope for
viewing objects when the final image is formed
at the least distance of distinct vision (25 cm )

will be

A. 26.5

B.30

C.33.6

D. 40


https://dl.doubtnut.com/l/_b1t10mqAPkva

Answer: C

° Watch Video Solution

7. The focal lengths of the objective and the
eyepiece of an astronomical telescope are 140
cm and 5 cm respectively.

(i) When the telescope is in normal
adjustment (i.e the final image is formed at
infinity ), the magnifying power of the

telescope will be


https://dl.doubtnut.com/l/_b1t10mqAPkva
https://dl.doubtnut.com/l/_wTr3H6g23Hxa

A 24

B. 28

C. 32

D. 38

Answer: B

o Watch Video Solution

8. The focal lengths of the objective and the
eyepiece of an astronomical telescope are 140

cm and 5 cm respectively.


https://dl.doubtnut.com/l/_wTr3H6g23Hxa
https://dl.doubtnut.com/l/_HHUjxooEwv1V

(i) When the telescope is in normal

adjustment , the separation between the

objective and the eyepiece will be

A. 120 cm

B.140 cm

C.145 cm

D. 150 cm

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_HHUjxooEwv1V

Entrance Corner Integer Answer Type

1. An astronomical telescope is adjusted to
form the final image at infinity. The separation
between the lenses is 80 cm . The angular
magnification is 15 . Calculate the focal length

of the eyepiece in cm.

° Watch Video Solution

2. A simple microscope with a focal length 5

cm forms an image at the near point of the


https://dl.doubtnut.com/l/_wVvz9rrFt2zv
https://dl.doubtnut.com/l/_visLdiOw7U8x

eye. Find its magnification.

o Watch Video Solution

Examination Archive With Solutions

1.In an astronomical telescope , focal length of

the objective is made

A. half that of the eyepiece

B. equal to the eyepiece

C. shorter than that of the eyepiece


https://dl.doubtnut.com/l/_visLdiOw7U8x
https://dl.doubtnut.com/l/_ruthLVwpEnXT

D. greater than that of the eyepiece

Answer: The option D is correct .

o Watch Video Solution

2. Show with the help of a ray diagram how
the image is formed in an astronomical

telescope.

o Watch Video Solution



https://dl.doubtnut.com/l/_ruthLVwpEnXT
https://dl.doubtnut.com/l/_BPVT3PkGI2wE

3. The magnifying power of a telescope in
normal adjustment is 20, and the focal length
of the eyepiece is 5 x 1072 m. what is the
magnifying power obtained when the system
is adjusted so that the final image of a distant
object is formed 25 x 102 m away from the

eyepiece?

o Watch Video Solution



https://dl.doubtnut.com/l/_qCBLPAzLbi5d

4. A person who can see objects clearly at a
distance of 10cm , requires spectacles to be
able to see clearly objects at a distance of 30
cm. what type of spectacle should he use? Find

the focal length of the lens.

o Watch Video Solution

5. Will the magnification increase or decrease
if the length of the tube of a compound

microscope is increased ? Why ?

| & I


https://dl.doubtnut.com/l/_kI5rYHNCYKhc
https://dl.doubtnut.com/l/_4wuKiecL9FQA

| ¥ Watch Video Solution |

6. The intermediate image formed by the

objective of a compound microscope is

A.real , inverted and magnified

B. real, erect and magnified

C.virtual , erect and magnified

D. virtual, inverted and magnified

Answer: The option A is correct.

o Watch Video Solution



https://dl.doubtnut.com/l/_4wuKiecL9FQA
https://dl.doubtnut.com/l/_2cIt1sZqbo2H

7. An observer 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: The option C is correct.

I o Watch Video Solution


https://dl.doubtnut.com/l/_2cIt1sZqbo2H
https://dl.doubtnut.com/l/_zXoPvnf9K26D

8. If the focal length of objective lens is

increased then magnifying power of the

A. microscope will increase but that of

telescope decrease

B. microscope and telescope both will

decrease

C. microscope and telescope both will

increase


https://dl.doubtnut.com/l/_zXoPvnf9K26D
https://dl.doubtnut.com/l/_f05YA3ODrSag

D. microscope will decrease but that of

telescope will increase

Answer:

o Watch Video Solution

9. An astronomical telescope has objective and
eyepiece of focal lengths 40 cm and 4 cm
respectively. To view an object 200 cm away

from the objective and the image is formed at


https://dl.doubtnut.com/l/_f05YA3ODrSag
https://dl.doubtnut.com/l/_lZr2j6iUKZWn

infinity , the lenses must be separated by a

distance

A.46 cm

B. 50 cm

C.54 cm

D.37.3 cm

Answer: The option C is correct.

o Watch Video Solution



https://dl.doubtnut.com/l/_lZr2j6iUKZWn

10. A person has near point at 60 cm . The

focal length of spectacles lenses to read at 22

cm having glasses separated 2 cm from eyes is

A. 40cm

B.10 cm

C.20cm

D.30 cm

Answer: The option D is correct.

o Watch Video Solution



https://dl.doubtnut.com/l/_EEBawWs9lVMT

1. Define the magnifying power of a compound
microscope when the final image is formed at
infinity . Why must both the objective and the
eyepiece of a compound microscope has short

focal lengths ? Explain.

° Watch Video Solution

2. Why should the objective of a telescope

have large focal length and large aperture?


https://dl.doubtnut.com/l/_pa9ghWQpyfch
https://dl.doubtnut.com/l/_sE5Dd54wfZcz

Justify your answer.

o Watch Video Solution

3. Draw a ray diagram showing the formation

of image by a reflecting telescope.

° Watch Video Solution

4. Draw a ray diagram depicting the formation
of the image by an astronomical telescope in

normal adjustment.


https://dl.doubtnut.com/l/_sE5Dd54wfZcz
https://dl.doubtnut.com/l/_RvCj9xnUpx71
https://dl.doubtnut.com/l/_rL5Jy5NIlC9F

° Watch Video Solution

5. You are given the following three lenses.
Which two lenses will you use as eyepiece and
as an objective to construct an astronomical

telescope? Give reason .

Lenses Power(D) Aperture(cm)

L 3 8
L, 6 1
Ls 10 1

o Watch Video Solution



https://dl.doubtnut.com/l/_rL5Jy5NIlC9F
https://dl.doubtnut.com/l/_A4z3Tb6508CA

6. Draw a ray diagram for the formation of

image by a compound microscope.

o Watch Video Solution

7. You are given the following three lenses.
Which two lenses will you use as eyepiece and
as an objective to construct a compound

microscope ? .

Lenses Power(D) Aperture(cm)
Ly 3 8
Ly 6 1
Ly 10 1



https://dl.doubtnut.com/l/_pCf6uwqwiTey
https://dl.doubtnut.com/l/_ujKd9K3gfSL1

I o Watch Video Solution

8. Explain two advantages of a reflecting

telescope over a refracting telescope.

° Watch Video Solution



https://dl.doubtnut.com/l/_ujKd9K3gfSL1
https://dl.doubtnut.com/l/_91yonQl2d71n

