
PHYSICS

BOOKS - HC VERMA PHYSICS

(HINGLISH)

OPTICAL INSTRUMENTS

Examples

1. Two boys one 52 inches tall and the other 55

inches tall, are standing at distances 4.0 m

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_WeHpOcbBWGF5


and 5.0 m respectivley from an eye. Which boy

will taller?

Watch Video Solution

2. A compound microphone 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 awy from the objective for

normal adjustment. a.Find the angular

magni�cation. b.Find the length of the

microscope tube.

https://dl.doubtnut.com/l/_WeHpOcbBWGF5
https://dl.doubtnut.com/l/_ycpMTfyjCj16


Watch Video Solution

3. A nearsighted man can clearly see objects

up to a distance of 1.5m. Calculate the power

of the lens of the spectacles necessary for the

remedy of this defect.

A. 

B. 

C. 

D. 

−0.37D.

−67D.

−0.67D.

−37D.

https://dl.doubtnut.com/l/_ycpMTfyjCj16
https://dl.doubtnut.com/l/_uECjwz7NUg6M


Worked Out Examples

Answer: C

Watch Video Solution

1. An object is seen thorugh a simple

microscope of focal length 12 c. Find the

angular mgni�cation produced if the image is

formed at the near pointofhe eye which is 25

cm away from it.

Watch Video Solution

https://dl.doubtnut.com/l/_uECjwz7NUg6M
https://dl.doubtnut.com/l/_ZMIw2h5pTTx0


2. (a) An object is seen through a simple

microscope of focal length . Find the

angular magni�cation produced if the image is

formed at the near point of the eye which is

 away from it. 

(b) A  lens is used as a magni�er. Where

should the object be placed to obtain

maximum angular magni�cation for a normal

eye (near point ?

Watch Video Solution

12cm

25cm

10D

= 25cm)

https://dl.doubtnut.com/l/_ZMIw2h5pTTx0
https://dl.doubtnut.com/l/_OiaNxmb9rySb


3. A small object is placed at distance of 3.6 cm

from a magni�er of focal length 4.0 cm. a. �nd

the position of theimage. B. �nd the linear

magni�cation c. Find the angular

magni�cation.

Watch Video Solution

4. A compound micrscope consists of an

objective of focal length 1.0 cm and an

eyepiece of focal length 5.0 cm separated by

https://dl.doubtnut.com/l/_pqdxlYfeUS4w
https://dl.doubtnut.com/l/_HGY47ZEX4LRF


12.2 c.a. At wht distance from the objective

should a object be placed to focus it prope4y

so that the �nal image is formed at the least

distance of clear vision (25cm)? b. calculate the

angular magni�cationn in this case.

Watch Video Solution

5. The separation L between the objective

 and the eyepiece (f=5cm) of a

compound microscope is 7 cm. Where should

a small object be placed so that the eye is

(f = 0.5cm()

https://dl.doubtnut.com/l/_HGY47ZEX4LRF
https://dl.doubtnut.com/l/_VVLqKf00rgHu


least strained to see the image? Find the

angular magni�cation produced by the

microscope.

Watch Video Solution

6. An astronomical telescope has an objective

of focal length 20 cm and an eyepiece of focal

length 4.0 cm. The telescope is focused to see

an object 10 cm from the objective. the �nal

image is formed at in�nity. Find the length of

https://dl.doubtnut.com/l/_VVLqKf00rgHu
https://dl.doubtnut.com/l/_u1NebXOhbiyA


the tube and the angular magni�cation

produced by the telescope.

Watch Video Solution

7. A Galilean telescope is constructed by an

objective of focal length 50 cm and a eyepiece

of focal length 5.0 cm a. �nd the tube length

and magnifying power when it is used to see n

object at a large distancei normal adjustment

b. if the telescope is to focus an object 2.0 m

away from the objective what should be the

https://dl.doubtnut.com/l/_u1NebXOhbiyA
https://dl.doubtnut.com/l/_hUDRm87HVHvv


tube length and angular magni�cation, the

image again forming at in�nity?

Watch Video Solution

8. 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

magni�catioin achievd due to the converging

lens.

Watch Video Solution

https://dl.doubtnut.com/l/_hUDRm87HVHvv
https://dl.doubtnut.com/l/_CDcyTDQqwkfH


9. The near and far points of a person are at

 and  respectively. Find the power

of the lens he/she should use while reading at

. With this lens on the eye, what

maximum distance is clearly visible?

Watch Video Solution

40cm 250cm

25cm

10. A young boy can adjust the power of his

eye lens between 50 D and 60 D. His far point

https://dl.doubtnut.com/l/_CDcyTDQqwkfH
https://dl.doubtnut.com/l/_kTN3KQ9dX67A
https://dl.doubtnut.com/l/_vSByHtLjVAfM


Short Answer

is in�nity. A. What is the distance of his retina

from the eye-lens? b. What is the near point?

Watch Video Solution

1. Can virtual image be formed on the retina in

a seeing process?

Watch Video Solution

https://dl.doubtnut.com/l/_vSByHtLjVAfM
https://dl.doubtnut.com/l/_ROcz5N8Dnp0b


2. Can the image formed by a simple

microscope be projected on a screen without

using any additional lens or mirror?

Watch Video Solution

3. The angular magni�cation of a system is less

than one. Does it mean that the image formed

is inverted?

Watch Video Solution

https://dl.doubtnut.com/l/_BQGgjKmR4CDF
https://dl.doubtnut.com/l/_iZMKfDA9eb5G
https://dl.doubtnut.com/l/_oaeZxg1m1M7o


4. A simple microscope using a single lens

often shows coloured image of a white source.

Why?

Watch Video Solution

5. A magnifying glass is a converging lens

placed close to the eye. A farsighted person

uses spectacles having converging lenses.

Compare the functions of a converging lens

used as a magnifying glass and as spectacles.

Watch Video Solution

https://dl.doubtnut.com/l/_oaeZxg1m1M7o
https://dl.doubtnut.com/l/_jsHMpV09AQS8


6. A person is viewing an extended object. If a

converging lens is placed in front of his eyes,

will he feel that the size has increased?

Watch Video Solution

7. By mistake, an eye surgeon puts a concave

lens in place of the lens in the eye after a

cataract operation. Will the patient be able to

see clearly any object placed at any distance?

https://dl.doubtnut.com/l/_jsHMpV09AQS8
https://dl.doubtnut.com/l/_6ty1rWBa0AKj
https://dl.doubtnut.com/l/_I09MfoX6pXE7


Watch Video Solution

8. The magnifying power of a simple

microscope is given by , where D is the

least distance for clear vision. For farsighted

persons, D is greater than the usual. Does it

mean that the magnifying power of a simple

microscope is greater for a farsighted person

as compared to a normal person? Does it

mean that a farsighted person can see an

insect more clearly under a microscope than a

normal person?

1 +
D

f

https://dl.doubtnut.com/l/_I09MfoX6pXE7
https://dl.doubtnut.com/l/_fA5QyjxGtezF


Watch Video Solution

9. Why are the magni�cation properties of

microscopes and telescopes de�ned in terms

of the ratio of angles and not in terms of the

ratio of sizes of objects and images?

Watch Video Solution

10. An object is placed at a distance of 30 cm

from a converging lens of focal length 15 cm. A

https://dl.doubtnut.com/l/_fA5QyjxGtezF
https://dl.doubtnut.com/l/_RZzkR2LQirkj
https://dl.doubtnut.com/l/_VxHozNHEYM2q


normal eye (near point 25 cm, far point

in�nity) is placed close to the lens on the

other side. (a) Can the eye see the object

clearly? (b) What should be the minimum

separation between the lens and the eye so

that the eye can clearly see the object? c. Can

a diverging lens, placed in contact with the

converging lens, help in seeing the object

clerly when the eye is close to the lens?

Watch Video Solution

https://dl.doubtnut.com/l/_VxHozNHEYM2q


Objective 1

11. A compound microscope forms an inverted

image of an object. In which of the following

cases it is likely to create di�culties? a.

Looking at small germs. b.Looking at circular

spots. c. Looking at a vertical tube containing

some water.

Watch Video Solution

https://dl.doubtnut.com/l/_9McvEnzw3qwD


1. The size of an object as perceived by an eye

depends primarily on

A. actual of the object

B. distances of the object from the eye

C. aperture of the pupil

D. size of the image formed on th retina

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_aaMLAYZl2iWN
https://dl.doubtnut.com/l/_6BVLe4aPIW4r


2. The muiscles of a normal eye are least

strained when the eye is focussed on an object

A. far away from the eyes

B. very close to the eye

C. at abot 25 cm from the eye

D. at about 1 m from the eye

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_6BVLe4aPIW4r


3. A normal eye is not able to see objects

closer than 25 cm because

A. the focal length of the eye is 25 cm

B. the distance of the retina from the eye

lens is 25 cm

C. the eye is not able to decreae the

distance between the eye lens and the

retina beyond a limit

https://dl.doubtnut.com/l/_9FrqFukB2hiR


D. the eye is not able to decrease the focal

length beyond a limit.

Answer: D

Watch Video Solution

4. When objects at di�erent distances are

seen by the eye, which of the following remai

constant?

A. the focal length of the eye lens

https://dl.doubtnut.com/l/_9FrqFukB2hiR
https://dl.doubtnut.com/l/_Y4nPy4bLsuHG


B. the object distance from the eye lens

C. the radii foc curavature of the eye lens

D. the image distance from the the eye lens

Answer: D

Watch Video Solution

5. A person can clearly see objects between 25

cm and 200 cm. Which of the following may

represent the range of clear vision for a

person B having muscles stronger than A bull

https://dl.doubtnut.com/l/_Y4nPy4bLsuHG
https://dl.doubtnut.com/l/_tBtfT3jw2KhM


all other parameters of eye identicl to that of

A

A. 25 cm to 200 cm

B. 18 cm to 200 cm

C. 25 cm to 300 cm

D. 1 cm to 300 cm

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_tBtfT3jw2KhM


6. The focal length of a normal eye lens is

about

A. 1 mm

B. 2 cm

C. 25 cm to 300 cm

D. 1 m

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_tfa6IqMaCJ37
https://dl.doubtnut.com/l/_8myy7vCBOWjS


7. The distance of the eye lens from the retina

is x. For a normal eye, the maximum focal

length of the eye lens

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

= x

< x

> x

= 2x

https://dl.doubtnut.com/l/_8myy7vCBOWjS
https://dl.doubtnut.com/l/_HICB9YMBEYjo


8. An object is placed at a distance u from a

simple microscope of focal length f. The

angular magni�ction obtaioned depends

A. on f but not on u

B. on u but not on f

C. on f as well as u

D. neigher on f nor on u

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_HICB9YMBEYjo


9. To increase the angular magni�cation of a

simple microscope, one should increase

A. the focal length of the lens

B. the power of the lens

C. the apeture of the lens

D. the object size

Answer: B

Watch Video Solution

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


Objective 1

1. A man weasring glasses of focal length +1 m

cannot clearly see beyond 1 m

A. if he is farsighted

B. if he is nearsighted

C. if his vision is normal

D. in each of these cases

Answer: D

View Text Solution

https://dl.doubtnut.com/l/_6xLr4vQmndaR


2. A man is looking at a small object placed at

his near point. Without altering the position

of lhis eye or the object, he puts a simple

microscope of magnifying power 5x before his

eyes. The angular magni�cation achieved is

A. 5

B. 2.5

C. 1

D. 0.2

https://dl.doubtnut.com/l/_6xLr4vQmndaR
https://dl.doubtnut.com/l/_HkNdudhUxpOc


Objective 2

Answer: C

View Text Solution

1. When we see an object the image formed on

the retina is

A. real

B. virtual

C. erect

https://dl.doubtnut.com/l/_HkNdudhUxpOc
https://dl.doubtnut.com/l/_4eNmZXh3q7r1


D. inverted.

Answer: A::D

Watch Video Solution

2. In which of the following the �nal image is

erect?

A. simple microscope

B. compound microscope

C. Astronomical telescope

https://dl.doubtnut.com/l/_4eNmZXh3q7r1
https://dl.doubtnut.com/l/_Og1s2m2OJOyb


D. Galilean telescope

Answer: A::D

Watch Video Solution

3. The maximum focal length of the eye lens of

a person is greater than its distance from the

retina. The eye is

A. always strained in looking at an object

https://dl.doubtnut.com/l/_Og1s2m2OJOyb
https://dl.doubtnut.com/l/_LBgpGYAL0qAc


B. strained for objects at large distances

only

C. strained for objects at short distances

only

D. unstrained for all distances

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_LBgpGYAL0qAc


4. The focal length of the objective of a

compound microscope is  and its distance

from the eyepiece is L. The object is placed at a

distance u from the objective. For proper

working of the instrument.,

A. 

B. 

C. 

D. 

Answer: B::D

f0

L < u

L > u

f0 < L < 2f0

L > 2f0

https://dl.doubtnut.com/l/_TFhywSZDeEu1


Objective 2

Watch Video Solution

1. Mark the correct options.

A. if the far point goes ahead, the power of

the divergent lens should be reduced

B. if the near point goes ahead, the power

of the convergent lens should be

reduced.

https://dl.doubtnut.com/l/_TFhywSZDeEu1
https://dl.doubtnut.com/l/_RMifsXQckTvS


Exercises

C. If the fr points 1 m away form the eye,

divergent lens should be used.

D. If the near point is 1 m away from the

eye, divergent lens should be used

Answer: A::C

View Text Solution

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


1. An object is to be seen through a simple

microscope of focal length 12 cm. Where

should the object be placed so as to produce

maximum angular magni�cation? The least

distance for clear vision is 25 cm.

Watch Video Solution

2. A simple microscope has a magnifying

power of 3.0 when the image is formed at the

near point (25 cm) of a normal eye. (a) What is

https://dl.doubtnut.com/l/_8IhGleQpy2LR
https://dl.doubtnut.com/l/_lkmW1GU2ps1N


its focal length? (b) What will be its

magnifying power if the image is formed at

in�nity?

Watch Video Solution

3. A child has near point at 10 cm. What is the

maximum angular magni�cation the child can

have with a convex lens of focal length 10 cm?

Watch Video Solution

https://dl.doubtnut.com/l/_lkmW1GU2ps1N
https://dl.doubtnut.com/l/_k4g0c3ChVCoE


4. A simple microscope is rated 5 X for a

normal relaxed eye. What Nvill be its

magnifying power for a relaxed farsighted eye

whose near point is 40 cm?

Watch Video Solution

5. Find the maximum magnifying power of a

compound microscope having a 25 diopter

lens as the objective, a 5 diopter lens as the

eyepiece and the separation 30 cm between

https://dl.doubtnut.com/l/_SvswteKCgxsK
https://dl.doubtnut.com/l/_68IxWJxfGB7t


the two lenses. The least distance for clear

vision is 25 cm.

Watch Video Solution

6. The separation between the objective and

the eyepiece of a compound microscope can

be adjusted between 9.8 cm to 11.8 cm. If the

focal lengths of the objective and the eyepiece

are 1.0 cm and 6 cm respectively, �nd the range

of the magnifying power if the image is always

needed at 24 cm from the eye.

https://dl.doubtnut.com/l/_68IxWJxfGB7t
https://dl.doubtnut.com/l/_yqUSen9XUjmk


Watch Video Solution

7. An eye can distinguish between two points

of an object if they are separated by more

than 0.22 mm when the object is placed at 25

cm from the eye. The object is now seen by a

compound microscope having a 20 D objective

and 10 D eyepiece separated by a distance of

20 cm. The �nal image is formed at 25 cm from

the eye. What is the minimum separation

between two points of the object which can

now be distinguished?

https://dl.doubtnut.com/l/_yqUSen9XUjmk
https://dl.doubtnut.com/l/_FCwHyfeV6ZaD


Watch Video Solution

8. A compound microscope has a magnifying

power of 100 when the image is formed at

in�nity. The objective has a focal length of 0.5

cm and the tube length is 6.5 cm. Find the

fbcal length of the eyepiece.

Watch Video Solution

9. A compound microscope consists of an

objective of focal length 1 cm and an eyepiece

https://dl.doubtnut.com/l/_FCwHyfeV6ZaD
https://dl.doubtnut.com/l/_6QimQ1yczCi0
https://dl.doubtnut.com/l/_ojXMiPgQTfNx


of focal length 5 cm. An object is placed at a

distance of 0.5 cm from the objective. What

should be the separation between the lenses

so that the microscope projects an inverted

real image of the object on a screen 30 cm

behind the eyepiece?

Watch Video Solution

10. An optical instrument used for angular

magni�cation has a 25 D objective and a 20 D

eyepiece. The tube length is 25 cm when the

https://dl.doubtnut.com/l/_ojXMiPgQTfNx
https://dl.doubtnut.com/l/_CPwS21yIG5Yc


eye is least strained. a. Whether it is a

microsciAn optical instrument used for

angular magni�cation has a 25 D objective and

a 20 D eyepiece. The tube length is 25 cm

when the eye is least strained.e or a

telescope? b. What is the angulasr magni�cant

produced?

View Text Solution

11. An astronimical telescope is to be designed

to hve a magnifying power of 50 in normal

https://dl.doubtnut.com/l/_CPwS21yIG5Yc
https://dl.doubtnut.com/l/_MaRqrG4IKo8L


adjustment. If the length of the tube is 102 cm,

�d the powers of the objective and the

eyepiece.

Watch Video Solution

12. The eyepice of an astronomicasl telescope

has a focasl length of 10 cm. The telescope is

focussed for normal vision of distant objects

when the tube length is 1.0 m. �nd the focal

length of the bjective and the magnifying

power of the telescope.

https://dl.doubtnut.com/l/_MaRqrG4IKo8L
https://dl.doubtnut.com/l/_ttZW3C5e9q4A


Watch Video Solution

13. A Galilean telescope is 27 cm long when

focussed to form an image at in�nity. If the

objective has a focal length of 30 cm, what is

the focal length of the eyepiece?

Watch Video Solution

14. A farsighted person cannot see objects

placed closer to 50 cm. Find the power of the

lens needed to see the objects at 20 cm.

https://dl.doubtnut.com/l/_ttZW3C5e9q4A
https://dl.doubtnut.com/l/_luHceIqUYhf8
https://dl.doubtnut.com/l/_okDxGK6zDpCv


Watch Video Solution

15. A nearsighted person cannot clearly see

beyond 200 cm. Find the power of the lens

needed to see objects at large distances.

Watch Video Solution

16. A person wears glasses of power . Is

the person short sighted or long sighted ?

−2.5D

https://dl.doubtnut.com/l/_okDxGK6zDpCv
https://dl.doubtnut.com/l/_pbyCeaBDaBp2
https://dl.doubtnut.com/l/_uLpU1v883guI


What is the far point of the person without

glasses ?

Watch Video Solution

17. A professor reads a greeting card received

on his 50th birthday with + 2.5 D glasses

keeping the card 25 cm away. Ten years later,

he reads his farewell letter with the same

glasses but he has to keep the letter 50 cm

away. What power of lens should he now use?

Watch Video Solution

https://dl.doubtnut.com/l/_uLpU1v883guI
https://dl.doubtnut.com/l/_aGu1gEORrdWf


18. A normal eye has retina 2 cm behind the

eye-lens. What is the power of the eye-lens

when the eye is (a) fully relaxed, (b) most

strained?

Watch Video Solution

19. The near point and the far point of a child

are at 10 cm and 100 cm. If the retina is 2.0 cm

behind the eye-lens, what is the range of the

power of the eye-lens?

https://dl.doubtnut.com/l/_aGu1gEORrdWf
https://dl.doubtnut.com/l/_FaGggzTnwP6Z
https://dl.doubtnut.com/l/_HHLmqMvpH09V


Watch Video Solution

20. A nearsighted person cannot see beyond

25 cm. Assuming that the separation of the

glass from the eye is 1 cm, �nd the power of

lens needed to see distant objects.

Watch Video Solution

21. A person has near point at 100 cm. What

power of lens is needed to read at 20 cm if

https://dl.doubtnut.com/l/_HHLmqMvpH09V
https://dl.doubtnut.com/l/_syW8sXmCsxzi
https://dl.doubtnut.com/l/_6ZF4mPNhaX8R


he/she uses (a) contact lens, (b) spectacles

having glasses 2.0 cm separated from the

eyes?

Watch Video Solution

22. A lady uses + 1.5 D glasses to have normal

vision from 25 cm onwards. She uses a 20 D

lens as a simple microscope to see an object.

Find the maximum magnifying power if she

uses the microscope (a) together with her

glass (b) without the glass. Do the answers

https://dl.doubtnut.com/l/_6ZF4mPNhaX8R
https://dl.doubtnut.com/l/_omEowF5G2hFT


suggest that an object can be more clearly

seen through a microscope without using the

correcting glasses?

Watch Video Solution

23. A lady cannot see objects closer than 

from the left eye and closer than  from

the right eye. While on a mountaining trip, she

is lose from her team. She tries to make an

astronomical trip, from her reading glasses to

look from her teammates. (a) Which glass

40cm

100cm

https://dl.doubtnut.com/l/_omEowF5G2hFT
https://dl.doubtnut.com/l/_tlvcZlRHrQGP


should she use as the eyepiece? (b) What

magni�cation can she get with relaxed eye?

Watch Video Solution

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

