
PHYSICS

BOOKS - HC VERMA

OPTICAL INSTRUMENTS

Example

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/_4eVD2MacHNOz


and 5.0 m respectivley from an eye. Which boy

will taller?

Watch Video Solution

2. 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.

https://dl.doubtnut.com/l/_4eVD2MacHNOz
https://dl.doubtnut.com/l/_rXWW7WuDgxMH


Worked Out Examples

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.

Watch Video Solution

https://dl.doubtnut.com/l/_rXWW7WuDgxMH
https://dl.doubtnut.com/l/_07vqLF1vqq1p


1. An object is seen through a simple

microscope of focal length 12 cm. Find the

angular magnification produced if the image is

formed at the near point of the eye which is 25

cm away from it.

Watch Video Solution

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

from a convex lens of focal length 12 cm. Find

the position and nature of the image.

https://dl.doubtnut.com/l/_sRNufYBne4l5
https://dl.doubtnut.com/l/_sqKP4aDsj026


Watch Video Solution

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

from a magnifier of focal length 4.0 cm. a. find

the position of theimage. B. find the linear

magnification c. Find the angular

magnification.

Watch Video Solution

4. A compound microscope consists of an

objective lens of focal length 2.0 cm and an

https://dl.doubtnut.com/l/_sqKP4aDsj026
https://dl.doubtnut.com/l/_NSBSocHV01av
https://dl.doubtnut.com/l/_DMWybCj8k0QH


eyepiece of focal length 6.25 cm separated by

a distance of 15 cm. How far from the objective

should an object be placed in order to obtain

the final image at (a) the least distance of

distinct vision (25cm), and (b) at infinity? What

is the magnifying power of the microscope in

each case ?

Watch Video Solution

5. The separation L between the objective

 and the eyepiece (f=5cm) of a(f = 0.5cm)

https://dl.doubtnut.com/l/_DMWybCj8k0QH
https://dl.doubtnut.com/l/_ypYii4cBcqDy


compound microscope is 7 cm. Where should

a small object be placed so that the eye is

least strained to see the image? Find the

angular magnification produced by the

microscope.

Watch Video Solution

6. A astronmical telescope has objective and

eyepiece of focal lengths 40 cm and 4 cm

respectively To view an object 200 cm away

https://dl.doubtnut.com/l/_ypYii4cBcqDy
https://dl.doubtnut.com/l/_UnHNvh9nsdsU


from the objective ,the lenses must be

separated by a distance:

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. find 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/_UnHNvh9nsdsU
https://dl.doubtnut.com/l/_nAWksxGZoure


tube length and angular magnification, the

image again forming at infinity?

Watch Video Solution

8. The image of the moon is focused 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 the angular

magnification achieved due to the converging

lens.

Watch Video Solution

https://dl.doubtnut.com/l/_nAWksxGZoure
https://dl.doubtnut.com/l/_Ve0yJtHq56GI


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/_Ve0yJtHq56GI
https://dl.doubtnut.com/l/_zRJ698Hqn1kH
https://dl.doubtnut.com/l/_p4VdoiEBSTvN


Question For Short Answer

is infinity. 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/_p4VdoiEBSTvN
https://dl.doubtnut.com/l/_4Muw8U3aX0Ci


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 magnification of a system is less

than one. Does it mean that the image formed

is inverted?

Watch Video Solution

https://dl.doubtnut.com/l/_inPsm4uaNNCB
https://dl.doubtnut.com/l/_ITFFbkw3vAn5
https://dl.doubtnut.com/l/_rDg5HlyoEEn1


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/_rDg5HlyoEEn1
https://dl.doubtnut.com/l/_klfbQIparMkU


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. The magnifying power of a converging lens

used as a simple microscope is . A

compound microscope is a combination of

two such converging lenses. Why don't we

(1 + )
D

f

https://dl.doubtnut.com/l/_klfbQIparMkU
https://dl.doubtnut.com/l/_H3jqKUeGXsSD
https://dl.doubtnut.com/l/_eGV2eKjLxCFE


have magnifying power 

. In other words, why can the objective not be

treated as a simple microscope but the

eyepiece can?

Watch Video Solution

(1 + )(1 + )
D

f0

D

fe

8. 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?

Watch Video Solution

https://dl.doubtnut.com/l/_eGV2eKjLxCFE
https://dl.doubtnut.com/l/_uIf7SqCDfTK5


9. 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?

Watch Video Solution

1 +
D

f

https://dl.doubtnut.com/l/_uIf7SqCDfTK5
https://dl.doubtnut.com/l/_eIBjOAXuwEdc


10. Why are the magnification properties of

microscopes and telescopes defined in terms

of the ratio of angles and not in terms of the

ratio of sizes of objects and images?

Watch Video Solution

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

from a converging lens of focal length 15 cm. A

normal eye (near point 25 cm, far point

https://dl.doubtnut.com/l/_eIBjOAXuwEdc
https://dl.doubtnut.com/l/_SglRbk8NE8iZ
https://dl.doubtnut.com/l/_NcMY0f4iQuXk


infinity) 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?

Watch Video Solution

12. A compound microscope forms an inverted

image of an object. In which of the following

cases it is likely to create difficulties? a.

Looking at small germs. b.Looking at circular

https://dl.doubtnut.com/l/_NcMY0f4iQuXk
https://dl.doubtnut.com/l/_llCrdC7iBBv2


Objective 1

spots. c. Looking at a vertical tube containing

some water.

Watch Video Solution

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

depends primarily on

A. A. actual of the object

B. B. distances of the object from the eye

https://dl.doubtnut.com/l/_llCrdC7iBBv2
https://dl.doubtnut.com/l/_TWl0AF2fQEYQ


C. C. aperture of the pupil

D. D. size of the image formed on the retina

Answer: D

Watch Video Solution

2. The muscles of a normal eye are least

strained when the eye is focused on an object

A. far away from the eyes

B. very close to the eye

https://dl.doubtnut.com/l/_TWl0AF2fQEYQ
https://dl.doubtnut.com/l/_kY9CKWdwYebh


C. at abot 25 cm from the eye

D. at about 1 m from the eye

Answer: A

Watch Video Solution

3. Why is a normal eye not able to see clearly

the objects placed closer than 25 cm ?

A. the focal length of the eye is 25 cm

https://dl.doubtnut.com/l/_kY9CKWdwYebh
https://dl.doubtnut.com/l/_omGKLhJBHxlC


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

D. the eye is not able to decrease the focal

length beyond a limit.

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_omGKLhJBHxlC
https://dl.doubtnut.com/l/_VhGmndOrXbTB


4. When objects at different distances are

seen by the eye, which of the following remain

constant?

A. the focal length of the eye lens

B. the object distance from the eye lens

C. the radius of curvature of the eye lens

D. the image distance from the the eye lens

Answer: D

Watch Video Solution

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


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 but

all other parameters of eye identical 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

https://dl.doubtnut.com/l/_g2YcVDnc36ym


Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_g2YcVDnc36ym
https://dl.doubtnut.com/l/_GYM72avGVZWl


Answer: B

Watch Video Solution

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. 

= x

< x

> x

= 2x

https://dl.doubtnut.com/l/_GYM72avGVZWl
https://dl.doubtnut.com/l/_ftz1ks1J0e18


Answer: A

Watch Video Solution

8. A man wearing glasses of focal length +1 m

cannot clearly see beyond 1 m. What does it

signify?

A. if he is farsighted

B. if he is nearsighted

C. if his vision is normal

D. in each of these cases

https://dl.doubtnut.com/l/_ftz1ks1J0e18
https://dl.doubtnut.com/l/_me0Hh8qJ9UxL


Answer: D

Watch Video Solution

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

simple microscope of focal length f. The

angular magnification obtained depends

A. on f but not on u

B. on u but not on f

C. on f as well as u

D. neither on f nor on u

https://dl.doubtnut.com/l/_me0Hh8qJ9UxL
https://dl.doubtnut.com/l/_gGaDyMX1Qgp7


Answer: C

Watch Video Solution

10. To increase the angular magnification of a

simple microscope, one should increase

A. the focal length of the lens

B. the power of the lens

C. the apeture of the lens

D. the object size

https://dl.doubtnut.com/l/_gGaDyMX1Qgp7
https://dl.doubtnut.com/l/_7GXeN61UJkVB


Answer: B

Watch Video Solution

11. 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 magnification achieved is

A. 5

B. 2.5

https://dl.doubtnut.com/l/_7GXeN61UJkVB
https://dl.doubtnut.com/l/_O9oykOeJl9sT


Objective 2

C. 1

D. 0.2

Answer: C

Watch Video Solution

1. When we see an object the image formed on

the retina is

https://dl.doubtnut.com/l/_O9oykOeJl9sT
https://dl.doubtnut.com/l/_ESm9djuEOHJL


A. real

B. virtual

C. erect

D. inverted.

Answer: A::D

Watch Video Solution

2. Compound microscope, astronomical

telescope, simple microscope, flood light.

https://dl.doubtnut.com/l/_ESm9djuEOHJL
https://dl.doubtnut.com/l/_odSB5ZSSpOck


A. simple microscope

B. compound microscope

C. Astronomical telescope

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

https://dl.doubtnut.com/l/_odSB5ZSSpOck
https://dl.doubtnut.com/l/_nurC9cjLhoMD


A. always strained in looking at an object

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/_nurC9cjLhoMD


4. Mark the correct options.

A. A) If the far point goes ahead, the power

of the divergent lens should be reduced

B. B) If the near point goes ahead, the

power of the convergent lens should be

reduced.

C. C) If the far point 1 m away form the eye,

divergent lens should be used.

https://dl.doubtnut.com/l/_12AtYGpPn79G


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

eye, divergent lens should be used

Answer: A::C

Watch Video Solution

5. 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.,

f0

https://dl.doubtnut.com/l/_12AtYGpPn79G
https://dl.doubtnut.com/l/_E1Vaqewsc3Ob


Exercises

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

L < u

L > u

f0 < L < 2f0

L > 2f0

https://dl.doubtnut.com/l/_E1Vaqewsc3Ob


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 magnification? 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/_LBqmzP5jNwGG
https://dl.doubtnut.com/l/_qXWy83Mi39vl


its focal length? (b) What will be its

magnifying power if the image is formed at

infinity?

Watch Video Solution

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

maximum angular magnification the child can

have with a convex lens of focal length 10 cm?

Watch Video Solution

https://dl.doubtnut.com/l/_qXWy83Mi39vl
https://dl.doubtnut.com/l/_4OmD9QPMfwL5


4. A simple microscope is rated 5 X for a

normal relaxed eye. What Will 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/_vd6KkKOxWSVH
https://dl.doubtnut.com/l/_SvJxUNM3eJfz


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, find the range

of the magnifying power if the image is always

needed at 24 cm from the eye.

https://dl.doubtnut.com/l/_SvJxUNM3eJfz
https://dl.doubtnut.com/l/_hhnogNWB3nAn


Watch Video Solution

7. In a compound microscope, the objective

and eyepiece have focal lengths 0.95 cm and 5

cm respectively and are kept at a distance of

20 cm .the final image is formed at a distance

of 25 cm from the eyepiece. Calculate the

position of the object and the total

magnification .

Watch Video Solution

https://dl.doubtnut.com/l/_hhnogNWB3nAn
https://dl.doubtnut.com/l/_A7SJda1v9a50


8. A compound microscope has a magnifying

power of 100 when the image is formed at

infinity. The objective has a focal length of 0.5

cm and the tube length is 6.5 cm. What is the

focal length of the eyepiece.

Watch Video Solution

9. 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

https://dl.doubtnut.com/l/_J3S20FltFo6Y
https://dl.doubtnut.com/l/_fvM2YvMytT1b


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

10. An optical instrument used for angular

magnification has a 25 D objective and a 20D

eyepiece. The tube length is 25 cm when the

eye is least strained . Whether it is a

microscope or a telescope?

https://dl.doubtnut.com/l/_fvM2YvMytT1b
https://dl.doubtnut.com/l/_ikO47HGJGg8F


Watch Video Solution

11. An astronimical telescope is to be designed

to have a magnifying power of 50 in normal

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

find 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

https://dl.doubtnut.com/l/_ikO47HGJGg8F
https://dl.doubtnut.com/l/_igAHLyqrvfnG
https://dl.doubtnut.com/l/_k2JliJxGUzC1


focussed for normal vision of distant objects

when the tube length is 1.0 m. find the focal

length of the bjective and the magnifying

power of the telescope.

Watch Video Solution

13. A Galilean telescope is 27 cm long when

focussed to form an image at infinity. If the

objective has a focal length of 30 cm, what is

the focal length of the eyepiece?

Watch Video Solution

https://dl.doubtnut.com/l/_k2JliJxGUzC1
https://dl.doubtnut.com/l/_5sTldvBLzhEK


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.

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

https://dl.doubtnut.com/l/_5sTldvBLzhEK
https://dl.doubtnut.com/l/_HsNSf40TkV1G
https://dl.doubtnut.com/l/_DDzx2dl0dqCI


16. A person wears glasses of power . Is

the person short sighted or long sighted ?

What is the far point of the person without

glasses ?

Watch Video Solution

−2.5D

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

https://dl.doubtnut.com/l/_ULZStkaHslD3
https://dl.doubtnut.com/l/_O40Tx6d2CrMJ


glasses but he has to keep the letter 50 cm

away. What power of lens should he now use?

Watch Video Solution

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

https://dl.doubtnut.com/l/_O40Tx6d2CrMJ
https://dl.doubtnut.com/l/_uHuhiJ3XXvFl


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?

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, find the power of

lens needed to see distant objects.

https://dl.doubtnut.com/l/_VRGJXRnc3J6W
https://dl.doubtnut.com/l/_ef2LVvaLkMNY


Watch Video Solution

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

power of lens is needed to read at 20 cm if

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

https://dl.doubtnut.com/l/_ef2LVvaLkMNY
https://dl.doubtnut.com/l/_5WNHVFmg8qf5
https://dl.doubtnut.com/l/_4CkoQuU1seec


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

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

40cm

100cm

https://dl.doubtnut.com/l/_4CkoQuU1seec
https://dl.doubtnut.com/l/_EfxRtSlRCopW


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

should she use as the eyepiece? (b) What

magnification can she get with relaxed eye?

Watch Video Solution

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

