/. Lenses
Extra Questions

State true or false
1) Power of alens p = 1/f

Ans — True

2) A concave lens is a converging lens.

Ans — false

3) A concave lens always forms a virtuakimage
Ans — True

4) Due to the light sensitive cells In the eye, we get
information about the brightness ‘er dimness of the object &
the colour of the object

Ans — True

5) A concave lensiis'used as a magnifying glass
Ans — True

6) The principle focus of convex lens is virtual
Ans — Ralse

7) When an object is placed in front of a concave lens, its
Image is obtained on the opposite side of the object

Ans — False



8) In compound microscope a real image acts as an object for
the eyepiece.

ANs — True

9) In television, we see a continuous picture due to persistence
of vision.

ANs — True

10) The rod like cells respond to colours & communicate the
presence of colours in the retinal image of the brain

Ans — False
11) Power of lens , p :1/f

Ans — True

12) A convex lens is a diverging lens

Ans — False

14) The focal length of concave lens is negative
Ans — Falsé

15) As one grows old ciliary muscles become weak
Ans =] rue

16) Find odd man out

prism, concave lens, convex lens, mirror

ANS — mirror



17) Explain the term power of accommodation of the eye. OR
write a short note on the power of accommodation of the eye.

Ans — Power of accommodation of the eye : The eye lens is
held in its position by the ciliary muscles. When we look at a
nearby object, the ciliary muscles compress the eye lens so
that it becomes rounded. Hence, the focal length of the eye

the eye lens becomes flat. Hence, the f
lens increases. Therefore, the image |s§ 4

tromagnetic spectrum can be covered with cameras
designed for specific purposes. In comparison with the human
eye, a wider view and range can be covered by a camera. In
comparison with the human eye, a wider intensity (of light)
range can be covered with a camera. The retina is
indispensable in the human eye, while cameras without a
photographic film have been designed with the help of



photographic film have been designed with the help of
photosensitive materials and are in current use.

19) Simple microscope, compound microscope, telescope,
myopia

Ans — Myopia

20) If two lenses with focal lengths — 10 cm and+40 cm
respectively are kept in contact with each other, what can-you
say about the behavior of the combination of the“lenses.will
behave as a concave lens.

Ans — The combination of the lenses will%hehave as a concave
lens.

21) Match the columns

A B Ans
1) correction of myopia Colour of light | Concave lens
i)correction of hypermetropia | Intensity of light | Convex lens
11) rod — shaped cells Concave lens Intensity of light
Iv) cone — shaped cells Convex lens Color of light
22)
A B Ans
i) opaque Y/ u Y/ u
1) transparent Simple microscope | Simple microscope
111) magnifying glass | Cornea Cornea
Iv) magnification Iris Iris




23) In general, when a ray of light passes through a lens, there
occurs a change in its direction of propagation. Why?

Ans — The working of a lens is similar to that of a triangular
prism. When a ray of light passes through a lens, it is refracted
twice : When entering the lens and when emerging from the
Iens There is a change in its dlrectlon of propagatlon every

that of the incident ray.

24) convex or double convex lens.

&

25) concave lens or doublé %onc“éb

y 1
!

Ans The lens with bot /f%s spherical on the inside is

@ \%/

of curvature (R)

Ans — The radii (R1 & R) of the spheres whose parts form
surfaces of the lenses are called the radii of curvature of the
lens.

28) Principle axis



Ans — The imaginary line passing through both centers of
curvature is called the principle axis of the lens

29) Optical centre( 0)
Ans — The point inside a lens on the principal axis, through
which light rays pass without changing their path is called the
optical centers of a lens.

30) Simple microscope

Ans — When light ray paralle
on a convex lens, they coverag

a point on the principal
ipal foci of the convex lens

r

mirror?

@

gﬁ‘/\/een mirrors & lens lies in how light
ver their surface when light interacts with
ainly two things happen, reflection &
e main difference between mirror & lens is that
s by reflection, as the light falls on a mirror, In
lens, the image is formed by refraction.

33) Draw neat labelled diagrams. Types of lenses ( 2 marks)



o )

Bicon- Plano  Positive Bicon- Plano  Negative
Vex Convex Meniscus cave Concave Meniscus

\_ | A
Ans 7.2 Types of lenses

34) How do we perceive different colours?

Ans — We perceive colour when thg\\
composing white light are selecti
matter (absorbed, reflec

rfered with by
. Scattered, or

Jens to coverage or diverge incident
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The unit of the power of a lens is dioptre( D )
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36) Write short note on farsightedness

Ans — In this defect the human eye can see distant objects
clearly but cannot see nearby objects distinctly. This means
that the near point of the eye is no longer at 25 cm but shifts
further away.

There are two reasons for farsightedness.

1. curvature of the cornea & the eye lens decreasgs
converging power of the lens become less.

P

2. Due to the flatter of the dye ball the

lens & retina decreases this defect can b
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37) Write short note on presbyopia ( 2 marks)

Ans — This defect occurs because of old age. In this the people
suffer from near sightedness as well as farsightedness. In such
a case bifocal lenses are required to correct the defect. In such
lenses, the upper part is concave lens and corrects
nearsightedness. while the lower parts is convex Iens which
corrects the farsightedness.

38) Write a short note on nearsightedness ( 4&\

'

1. The curvature of the cé%ea

%

e eye lens increases the
so that the converging

2. The eyebal that the distance between the lens
and the r

This de be corrected by using spectacles with
C f proper focal length of proper focal length

can be converged by the lens in the eye to form the image on
the retina. The focal length of concave lens is negative. so a
lens with negative power is required for correcting
nearsightedness. The power of the lens is different for
different eyes depending on the magnitude of their
nearsightedness.
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\_ Correction of Nearsightedness

7.13 Nearsightedness

scgnner CD player — These
5, proper working of these

R’

oo/ @ ThIS is a small safety device which

nearsightedness.

d) torch — concave lens is used to spread widely the light
produced by a small bulb inside a torch.

e) camera, telescope & microscope these instruments mainly
use convex lenses. to get good quality images a concave lens
Is used in front of the eyepiece or inside.



40) Give the application of convex lens (5 marks)

Ans — a) simple microscope — A convex lens with small focal
length produces a virtual, erect & bigger image of an object as
shown in figure such a lens is called simple microscope. one
can get a 20 times larger image of an object using such
microscopes these are used for watch repair, testlng precious
gems & finding their defects

b) compound microscope.

simple microscope Is used to observe sm "G jects but
& animals &
minute living beings like be magnified
sufficiently by simple micros¢ ‘ '
used to study objects. Itds u serve Bactria, viruses,

cells & microorganisms QW

convex lens are used in spectacles for
farsightedness.
41) Distinguish between the following convex lens & concave

lens. ( 3 marks)

correcting



Convex lens

Concave lens

The lens which has two
spherical  surfaces puffed
outwards is called convex

The lens with both the
surfaces spherical on inside is
called concave lens.

It is thicker in the middle than
at the edges

It is thicker at the middle than
in the middles glass.

These are called converging
lens.

These  lens
diverging lens.

are

It can form a magnified,
diminished or the same sized
image.

image

Image formed by convex lens
are real & act virtual

Image
Iens

///\\\\‘

These are used to correct M

hypermetropia

@
“

r’r@oundb microscope (3 marks)

////

1) In compound microscope,
two convex lenses objective
& eye place are used.

2) In this case, the object is
placed beyond the focal
length of the objective lens.

3) It nagnifying power is
much less than that of a
compound microscope

3) Its magnifying power is
much greater than that of a
simple microscope

4) 1t is used to observe minute
parts of a watch, to read
words in small prints etc.

4) 1t is used to observe blood
corpuscles, plant & animal
cells etc.




43) State the rules to draw ray diagrams of images obtained
by convex lenses ( 4 marks)

Ans — Rule 1 : When the incident ray is parallel to the
principal axis, the refracted ray passes through the principal
focus

Inmdent ray /
REﬂHl’
% } &

Rule 2: when incident ray ps igh the principal focus,
the refracted ray is parall% to '

/\Rﬁﬂﬂ:tﬁd ray
- [ 0]
Incident ray \/

|dent ray passes through the optical centre of
Sses without changing its direction

Incident ray /\
0
Reflected ra].r




44) What is magnification? write down the formula ( 3 marks)

Ans — The magnification due to a lens is the ratio of the height
of the image (h2) to the height of the object (hi)

height of the image
height of the object

magnification =

h2
Lem=-— 1)
The magnification due to lens is also related to,t of

height of the image
height of the object

magnification =

the iris which is called pupil. The pupil controls the amount of
light entering the eye.

Retina: It is a screen which is made up of light sensitive cells
& These cells get executed when light falls on them &
generate electric signals. These signals are conveyed to the
brain through optic nerve later the brain analyses these signals



& convert them in such a way that we perceive the objects as
they actually are .

objective acts as object f
image.

objective lens has larger diameter & larges focal length
because of which maximum amount of light coming from the
distant object can be collected.



on the other hand the size of the eyepiece is smaller & focal
length is also less. Both the lenses are fitted inside a metallic
tube in such a way that the distance between them can be
changed. The principal axes of both the lenses are along the
same straight line. Generally using the same objective but
different eyepiece different magnification can be obtained.

will be the focal length of the Iens ? what is

1
power of the len

focal length =

1
 +15D

=0.67m

Ans — given : converging lens (convex lens)

F=10cm,h;=5cmu=-25cm, v=?,h,=?
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Their image is real. It is formed at 25 cm fromt
the other side of the lens relative to the _ S @

49) A Convex lens of the focal length 20 cm what is its
power?

Ans — given f=20cm =% =0.2cm

1
p=

" F (inm)



1 1x10
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DNS - The power of the convex lens is +5.D

= +05D

50) A thin lens has focal length of — 10 cm what is the power
of the lens and what is its nature?

Ans —Ogiven: f=10cm = ITlg = —01m

1

p:f(inm)
o b _-rxio_ o U\
PEToaT T 1 T T

-~ p = —10diopters

Ans:- the power of the le
that it is a diverging len



