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1. Sources of light (¥&7eT & i)

Light is a form of energy that enables us to see things. The Sun is the primary natural
source of light, supported by stars, lightning, natural fire and some animals such as fireflies.
These sources emit their own light and are called luminous objects. Objects like the Moon,
mirrors and paper do not produce their own light; they reflect light from luminous sources
and are called non-luminous objects. For example, the Moon appears bright at night because
it reflects sunlight.

In earlier times humans discovered fire and used animal fat, oil, wax and gas for lighting.
Today we use electric bulbs, tube lights and LED lamps. LED lamps are popular because they
use less electricity, give bright light, last longer and are more eco-friendly; they should be
recycled or disposed of correctly.

2. Light travels in a straight line (57T Wisft ¥@r & Fe7eir &)

Light generally travels in a straight line. Test: align three matchboxes with holes in the
trays and shine a torch through them - if even one hole is out of line, the light does not pass.
Similarly, through a straight pipe you can see a candle flame, but if the pipe is bent you
cannot. These activities show that the path of light is a straight line.

3. Transparent, translucent and opaque (IR, GRHA 3il srareeh)

Materials are of three kinds by how they interact with light. Transparent materials (clear
glass) let almost all light pass easily. Translucent materials (tracing paper, oiled paper,
frosted glass) let light pass partially, so objects look blurred. Opaque materials (cardboard,
wood, metal) do not let light pass at all. If you shine a torch at a screen and place different
materials in front, you notice how much light reaches the screen differs. (Under special

conditions light can bend around corners, but that is studied in higher classes.)
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4. Shadows (BT

A shadow is formed when an opaque object blocks the path of light; the region the light
does not reach is dark. To see a shadow you need three things: a source of light, an opaque
object and a screen. The size, shape and sharpness of the shadow depend on the positions of
the source, object and screen. Opaque objects form well-defined, dark shadows; translucent
objects form lighter ones; transparent materials may give a faint shadow.

The colour of the object usually does not change the colour of its shadow, but a coloured
source (coloured transparent paper over a torch) may tint the shadow. The shadow grows
larger when the object moves closer to the light and smaller when it is closer to the screen.
Remove the screen, the object or switch off the torch - the shadow disappears.

5. Reflection and plane-mirror images (9R7/a<I SiR FHTT YT 7 Affe4)

Reflection is the bouncing of light off a shiny surface like a mirror or smooth steel plate.
When sunlight or torch light falls on a plane mirror, the reflected light can be seen on another
surface, and its direction changes with the angle of the mirror. Reflection is why we see our
image in a mirror.

Image in a plane mirror: (i) same size as the object; (ii) erect; (iii) formed behind the
mirror at the same distance as the object is in front; (iv) cannot be obtained on a screen; (v)
laterally inverted - left appears right and right appears left. If you write your name on paper
and hold it before a mirror, the letters appear reversed sideways — this is lateral inversion.

6. Pinhole camera, periscope, kaleidoscope (ﬁ-’-@a &aer, R, ﬂgW?ﬁj

A pinhole camera is a box with a tiny hole on one side and a screen on the other. Light
from the object passes through the hole and forms an inverted (upside-down) image on the
screen. Activities with candles and cardboard can show it. A periscope uses two plane mirrors
set at an angle in a box to see objects not in your direct line of sight; it is used in submarines
and bunkers to look over obstacles. A kaleidoscope is made of three plane mirrors joined in a
triangular tube with coloured pieces at one end; multiple reflections make beautiful, ever-

changing patterns. Designers use it to get ideas for new patterns.

Important Terms (Glossary)

Term Meaning
Luminous object (<7 a%q) Emits its own light: Sun, stars, fireflies, natural fire,
lightning.
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Non-luminous object (37T
7vg)

Only reflects light: Moon, mirror, paper, book.

Transparent (REeh)

Lets almost all light pass: clear glass.

Translucent (GRHTH)

Lets light pass partially, objects look blurred: tracing paper,
oiled paper, frosted glass.

Opaque (37arReh)

Does not let light pass: cardboard, wood, metal.

Shadow (&71)

Dark region formed when an opaque object blocks light;

needs source, object, screen.

Reflection (gem@c)

Bouncing of light from a shiny surface; change in direction

of light by a mirror.

Plane mirror (¥ §4v) Flat mirror forming same-size, erect, virtual-looking image
behind it.

Lateral inversion (4red Sch#7) | Left appears right and right appears left in a mirror image.

Erect image (e Afifds) Upright image (not upside down).

Pinhole camera (f378l7 A%) | Box with tiny hole and screen; forms an inverted image.

Periscope (TR

Two plane mirrors at an angle; to see over obstacles

(submarines, bunkers).

Kaleidoscope (Tg%7aeh)

Three plane mirrors in a triangular tube with coloured

pieces; makes changing patterns.

LED lamp (LED &)

Modern lamp: less electricity, bright, long-lasting, eco-

friendly.

Quick Revision Points

> Luminous: Sun, stars, fireflies emit own light. Non-luminous: Moon, mirror, paper reflect

light.

laterally inverted.

Light travels in a straight line (matchbox / bent-pipe activities).
Transparent — almost all light; translucent - partial; opaque — none.
Shadow needs: source, opaque object, screen.

Object closer to light — bigger shadow; closer to screen — smaller shadow.

Plane-mirror image: same size, erect, behind mirror at same distance, not on screen,

Pinhole camera — inverted image; periscope — 2 mirrors; kaleidoscope — 3 mirrors.
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Sources:
luminous / non-lum.

Pinhole, periscope,
kaleidoscope

1
| Straight-line
. path

~ ! -

plane mirror

[ Reflection &

- T -~
: Transparent,
. translucent, opaque
1
1

[ Shadows ]

Concept map of Chapter-11

Table 1: Types of objects and materials

Term

Description / Example

Luminous object

Sun, stars, fireflies — emit their own light

Non-luminous object

Moon, mirror, book - reflect light

Transparent Clear glass — allows almost all light through
Translucent Oiled paper, frosted glass - allows partial light
Opaque Wood, metal - does not allow light to pass

Flowchart: classifying a material

Shine a torch through the material >

Does light pass?

Almost all —
TRANSPARENT

(clear glass)

Partly, blurred —
> TRANSLUCENT >
(tracing paper)

None — OPAQUE
(cardboard)
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Shadow formation

——————
——————
_______
———————

O: : - Shadow
____________ (dark region)

Lightsource T TT==—el_
Opaque object "7 T---o__

Screen
Light source + opaque object + screen = shadow

Size of the shadow
Object closer to the light source — larger shadow. Object closer to the screen — smaller

shadow. Remove the screen, object or light — no shadow.

Image in a plane mirror

LATERAL INVERSION: d N d
name written on paper = = ==========--= i‘ """""
Same size
Same distance (d)
N\ Behind the mirror
Not on a screen
Object N Image
= (erect)

Plane mirror
Plane-mirror image: same size, erect, same distance behind

Property of image Plane mirror
Size Same as object
Orientation Erect (upright)
Position Behind the mirror, same distance as object
On a screen? Cannot be obtained on a screen
Left-right Laterally inverted
MERIT SPRING — NOTES BY ABHISHEK SIR Page 5 of 20

More Notes Game Zone Virtual Labs Mock Tests Question Bank Daily Current Affairs Video Lessons

Notes, tests, games & virtual labs for Class 6—-12 — sab kuch free sikho: www.msroh.in


https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in
https://msroh.in

Class 7 | Science | Chapter 11

Light: Shadows and Reflections
Teacher: Abhishek Sir « Free notes at msroh.in

Pinhole camera

Inverted
image

Object Tiny hole Screen

Pinhole camera forms an inverted image

Periscope
Object 1 Mirror 1
above obstacle \
1
1
1
1
1
. Two plane mirrors
1 at an angle; light is
. reflected twice
1
1
1
— 1
Observer’s eye & / Mirror 2

Periscope: two plane mirrors let you see over obstacles

Table 2: Simple optical devices

Device Parts Use / Result

Pinhole camera Box, tiny hole, screen Inverted image on screen

Periscope Two plane mirrors at an angle in | See over obstacles (submarines,
a box bunkers)

Kaleidoscope Three plane mirrors in a Ever-changing patterns;
triangular tube, coloured pieces | designers get ideas

NCERT-Style Exercise: Questions & Answers

Q1. Differentiate between luminous and non-luminous objects with two examples each.
Ans. Luminous objects emit their own light — Sun, stars, fireflies. Non-luminous objects do

not make their own light; they only reflect light from luminous sources — Moon, mirror,
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paper, book.

Q2. Why does the Moon appear bright? Why are LED lamps preferred?
Ans. The Moon is non-luminous; it appears bright because it reflects sunlight. LED lamps
use less electricity, give bright light, last longer and are more eco-friendly (and should be

recycled or disposed of correctly).

Q3. How will you show that light travels in a straight line?
Ans. Place three matchboxes with holes in their trays in a line and shine a torch - light
passes only when all holes are aligned. Or look at a candle flame through a straight pipe

(visible) and a bent pipe (not visible).

Q4. Classify as transparent, translucent or opaque: clear glass, tracing paper, cardboard,
oiled paper, wood, frosted glass.
Ans. Transparent: clear glass. Translucent: tracing paper, oiled paper, frosted glass.

Opaque: cardboard, wood.

Q5. How is a shadow formed? What three things are needed?
Ans. A shadow forms when an opaque object blocks the path of light; the region the light

does not reach is dark. We need a source of light, an opaque object and a screen.

Q6. How does the size of a shadow change as the object moves closer to the light source or to
the screen? Does an object’s colour change its shadow’s colour?
Ans. The shadow becomes larger when the object is closer to the light and smaller when it
is closer to the screen. The colour of the object usually does not affect the shadow’s colour,

but a coloured light source may tint the shadow.

Q7. What is reflection? How can you show it with a mirror and a torch?
Ans. Reflection is the bouncing of light from a shiny surface. Direct sunlight or torch light
at a plane mirror; the reflected beam can be seen on another surface, and its direction

changes as the mirror’s angle changes.

Q8. List the properties of the image formed by a plane mirror.
Ans. The image is of the same size as the object, erect, formed behind the mirror at the
same distance as the object is in front, cannot be obtained on a screen, and is laterally

inverted.
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Q9. What is lateral inversion? What do you see if you hold a paper with your name before a
mirror?
Ans. Lateral inversion is the sideways reversal of the image - left appears right and right

appears left. The letters of your name appear reversed sideways in the mirror.

Q10. Describe the pinhole camera and the image it forms.
Ans. A pinhole camera is a box with a tiny hole on one side and a screen on the other.
Light from the object passes through the hole and forms an inverted (upside-down) image

on the screen.

Q11. How are a periscope and a kaleidoscope made and used?
Ans. Periscope: two plane mirrors set at an angle in a box - used in submarines and
bunkers to see over obstacles. Kaleidoscope: three plane mirrors joined in a triangular tube
with coloured pieces — multiple reflections create changing patterns; designers use it for

pattern ideas.

Board-Pattern Questions-1Mark |

1. Name the primary natural source of light. (1)
Ans. The Sun.

2. Give one example of a luminous animal. (1)
Ans. Firefly.

3. Is the Moon luminous or non-luminous? (1)

Ans. Non-luminous (it reflects sunlight).

4. Which type of material lets almost all light pass through it? (1)

Ans. Transparent.

5. Give one example of a translucent material. (1)

Ans. Tracing paper (also oiled paper, frosted glass).

6. A shadow is formed by which type of object? (1)
Ans. Opaque.

7. Is the image in a plane mirror erect or inverted? (1)

Ans. Erect.
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8. Can the image formed in a plane mirror be obtained on a screen? (1)
Ans. No.

9. How many plane mirrors are used in a periscope? (1)

Ans. Two.

10. What kind of image does a pinhole camera form? (1)

Ans. An inverted image.

Board-Pattern Questions -3 Marks

1. Distinguish between transparent, translucent and opaque materials with one example of
each. (3)
Ans. Transparent materials let almost all light pass easily (clear glass). Translucent
materials let light pass partially so objects look blurred (tracing paper). Opaque materials

do not let any light pass (cardboard).

2. What are the three requirements for forming a shadow? How does the shadow’s size
change with the object’s position? (3)
Ans. A source of light, an opaque object and a screen. The shadow is larger when the object
is nearer the light source and smaller when it is nearer the screen. No screen, object or

light — no shadow.

3. Write any three properties of the image formed by a plane mirror. (3)
Ans. (i) The image is the same size as the object. (ii) It is erect and formed behind the
mirror at the same distance as the object is in front. (iii) It is laterally inverted and cannot

be obtained on a screen.

4. Write short notes on the periscope and the kaleidoscope. (3)
Ans. A periscope has two plane mirrors set at an angle inside a box; it lets us see objects
not in our direct line of sight and is used in submarines and bunkers. A kaleidoscope has
three plane mirrors joined in a triangular tube with coloured pieces; multiple reflections

give changing patterns, which designers use for ideas.

Board-Pattern Questions — 5 Marks
1. Explain how a shadow is formed. Describe an activity to study the factors affecting its size,
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and say how the colour of the object and of the light affect it. Draw a labelled diagram. (5)
Ans. A shadow forms when an opaque object blocks light; the dark region on the screen is
the shadow. Needs: source of light, opaque object, screen. Activity: place a torch, an object
and a screen in a line; moving the object nearer the torch enlarges the shadow, moving it
nearer the screen shrinks it; removing the screen, object or torch removes the shadow.
Opaque objects give dark well-defined shadows, translucent give lighter, transparent a
faint one. The object’s colour usually does not change the shadow’s colour, but a coloured
transparent paper over the torch may tint the shadow. (Diagram: source - object — screen
with shadow.)

2. What is reflection? State the properties of the image in a plane mirror and explain lateral
inversion with an example. (5)
Ans. Reflection is the bouncing of light from a shiny surface such as a mirror; it is why we
see images in mirrors. In a plane mirror the image is of the same size, erect, formed
behind the mirror at the same distance as the object is in front, cannot be obtained on a
screen, and is laterally inverted. Lateral inversion: left appears right and right appears

left. If you write your name on paper and hold it before a mirror, the letters appear

reversed sideways.

3. Describe the construction and working of the pinhole camera, periscope and kaleidoscope.
(5)
Ans. Pinhole camera: a box with a tiny hole on one side and a screen on the other; light
from the object passes through the hole to form an inverted image on the screen.
Periscope: two plane mirrors set at an angle in a box; they let us see objects not in the
direct line of sight — used in submarines and bunkers. Kaleidoscope: three plane mirrors
joined in a triangular tube with coloured pieces at one end; multiple reflections form

beautiful, ever-changing patterns that designers use for new ideas.
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