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LIGHT, SHADOWS AND REFLECTIONS

Light as a form of energy
o Lightis the energy that enables us to see.
« Lightis emitted from a source such as the Sun.
Is Light a Traveler?
Rectilinear propagation of light
Light takes the quickest path between any two points. Therefore, light travels in a straight line.
This is known as a rectilinear propagation of light.




Luminous & Non-luminous objects

o Objects that emit light and heat are known as luminous objects. E.g.: Sun and other stars
e Objects that do not produce their own light but reflect the light emitted by luminous
objects are known as non-luminous objects. E.g.: Earth, trees
Transparent, opaque and translucent objects
Objects can be classified based on their interaction with light.
o Transparent objects allow light to pass through them without getting scattered. E.g.: glass
« Translucent objects allow light to pass through them partially. E.g.: Butter paper

« Opague objects do not allow any light to pass through them. E.g.: a table, a book, etc

To know more about “Transparent, Opaque and Translucent Objects”, visit the link below;

What Are Shadows?
Shadow formation

e A shadow is formed when an opaque object comes in the path of light.
e A shadow needs a screen where it is formed, for example, the ground, or walls of a room
or even the surfaces of buildings.

« Shadows give us an idea about the shapes of different objects. Or, it can even mislead us
about the shape of different objects. E.g. the shadow of a cone appears to be a triangle on
the screen.
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The Pinhole Camera
Formation of image by pinhole camera
e A pinhole camera is a simple camera that consists of a light-proof box, a thin film for a
screen and a small aperture or hole to allow the passage of light rays.

e The light from outside enters through the small hole and forms an image on the screen
that is inverted.
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Mirrors and Reflection
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Mirrors
A mirror is a surface usually consisting of a glass that reflects light incident on it to form clear
erect images.
Reflection
When light is incident on a surface, it gets reflected or it bounces back. Any surface that is really
well polished or shiny acts like a mirror. The phenomenon of light bouncing off surfaces is
called reflection.
Characteristics of images
e Images have colour, unlike shadows. They are formed due to the converging rays of light
that comes after reflecting from objects.
o Areal image is formed by actual convergence of light rays. Real images always form on
a screen.

e A virtual image is the apparent convergence of diverging light rays. Virtual images
cannot be obtained on a screen.
Plane mirrors and images formed by them
A plane mirror changes the direction of light that falls on it.

This enables us to see images. Take the example of a comb placed in front of a mirror over a dark
coloured paper. Let a beam of light pass through the comb on the mirror using a torch. Then an
image is observed similar to the one given :
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We observe that the light gets reflected from this mirror and it travels in straight lines.

SOME IMPORTANT QUESTIONS
1. You have 3 opaque strips with very small holes of different shapes as shown in figure. If
you obtain an image of the sun on a wall through these holes, will the image formed by
these holes be the same or different?
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Answer: The image obtained will be the same in all the three cases.




2. Observe the picture given in figure. A sheet of some material is placed at position ‘P’,
still the patch of light is obtained on the screen. What is the type of material of this sheet?
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Answer: A sheet of transparent material is placed at ‘P’.
3.Three torches A, B and C shown in figure given below are switched on one by one. The
light from which of the torches will not form a shadow of the ball on the screen?
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Answer: The light of torch at position C will not form a shadow of the ball on the screen.

4. Define eclipse.

Answer: Eclipse is a shadow formed in space that makes the sun or the moon invisible for some
time.

5. Look at the figure.

Will there be any difference in the shadow formed on the screen in A and B?
Answer: No

6. How can a transparent sheet be converted into a translucent sheet?
Answer: By greasing the paper with oil or fat.

7. What are the three things required for the formation of shadows?
Answer: Light, space and opaque object.

8. Moon is a non-luminous object. How does it shine at night?

Answer: Moon reflects the light of the sun at night.

9. Whether the moon is luminous or non-luminous body?

Answer: Moon is non-luminous body.

10. What is umbra?

Answer: Umbra is the dark region behind object facing light which does not receive light at all.
11. How does a light ray travel?

Answer: Light ray travels in a straight line.




12. Give one natural source of light.

Answer: Sun is a natural source of light.

13. What is shadow?

Answer: Shadow is the dark space behind an opaque object where light does not reach.

Short Answer Type Questions
1: What is the difference between transparent and translucent object?
Answer: If we are able to see clearly through an object, it is said to be transparent. Whereas
there are some objects through which we can see but not clearly. Such objects are known as
translucent objects. Transparent objects allow light to pass through them completely whereas
translucent objects doesn’t allow light to pass through them completely.
2: What materials can be used to make a pinhole camera? How can it be used?
Answer: Pinhole camera can be made with simple material like cardboard, tracing paper etc. It
can be used to image the sun and brightly lit objects.
3: Why is shadow formed when an opaque object comes in path of light?
Answer: Light travels in a straight line and when opague object obstructs it, shadow is formed.
4: What is reflection?
Answer: When any surface reflects light without absorbing it, it is known as reflection.
5: Classify the objects as opaque, transparent and translucent-
Fog, glass, wood, plastic box, smoke, water
Answer: Transparent-glass and water.
Opaque-wood and plastic box
Translucent- fog and smoke
6: Why we cannot see our image in the mirror in complete dark room?
Answer: We cannot see our image in the mirror in complete dark room because there is no light
to reflect.
7: Classify the following as luminous and non luminous object:
Sun, moon, table, chair, stars
Answer: Luminous —sun, stars
Non luminous-moon, table, chair
8: What is the difference between luminous and non-luminous objects?
Answer: Objects that give out or emit light of their own are known as luminous objects. For
example candle, sun etc. Objects that cannot give out or emit light of their own are known as
non- luminous objects. Such as chair, book etc.
9: Why we cannot see objects through T shaped or N shaped pipe?
Answer: We cannot see objects through T shaped or N shaped pipe because light travels through
straight line.
10: What do we need to see an object?
Answer: To see an object, we need source of light, eyes and object. When light emitted by
luminous body falls on an object, it is reflected back and received by our eyes. Then we see that
object.
11: Give example of an object which is a) opaque and luminous b) translucent and
luminous.
Answer: A) Sun b) flame of gas burner.
12: If moon is non luminous, how it appears bright in night?
Answer: Moon appears bright in night because it reflects sun light that falls on it.




13: What type of objects does not cast shadow and why is that?

Answer: Transparent and some translucent objects do not cast shadow because light passes
through them.

14: Why polished surface cause glares in our eyes?

Answer: Polished surface cause glares in our eyes because they produce regular reflection of
light.

15: Give two examples of each:

a) Transparent and non-luminous object

b) Translucent and non-luminous object.

Answer: a) Air and water b) polythene and smoke.

16: Which of these objects can cast shadow:

Paper, air, rock, glass, sun

Answer: Paper, rock and sun.

17: How is shadow formed?

Answer: When an object is placed in path of light, a dark portion is formed on the opposite side
of object. This dark portion is shadow.

18: What is periscope?

Answer: Optical object by which we can see objects located above our line of sight.

19. Suggest a situation where we obtain more than one shadow of an object at a time.
Answer: We can obtain more than one shadow of an object if light from more than one source
falls on it. For example, during a match being played in a stadium, multiple shadows of players
are seen.

20. On a sunny day, does a bird or an aeroplane flying high in the sky cast its shadow on
the ground? Under what circumstances can we see their shadow on the ground?

Answer: No. Shadow of the bird can only be seen when the bird is flying very low, close to the
ground.

21. You are given a transparent glass sheet. Suggest any two ways to make it translucent
without breaking it.

Answer: i. By applying oil, grease, butter on it or pasting a butter paper on it.

ii. Grinding (rubbing) the surface of the glass by any abrasive material.

22. A student covered a torch with red cellophane sheet to obtain red light. Using the red
light she obtains a shadow of an opaque object. She repeats this activity with green and
blue light. Will the colour of the light affect the shadow? Explain.

Answer: The colour of light will not affect the shadow, because shadow is the dark patch formed
when an object obstructs the path of light and hence no light reaches in the shadow region.

23. Is air around us always transparent? Discuss.

Answer: Air around us is transparent but when thick smoke, thick clouds, etc. are present in the
air it does not remain transparent.

24. Three identical towels of red, blue and green colour are hanging on a clothes line in the
sun. What would be the colour of shadows of these towels?

Answer: The colour of shadows of all three towels will be the same. This is because shadows are
always black in colour.

25. Using a pin hole camera a student observes the image of two of his friends, standing in
sunlight, wearing yellow and red shirt respectively. What will be the colours of the shirts in
the image?




Answer: The colours of the image of the shirts will be the same as the colour of the shirt. This is
because a pin hole camera has only a small aperture through which light passes and forms the
image.

26. In the figure given below, a flower made of thick coloured paper has been pasted on the
transparent glass sheet. What will be the shape and colour of shadow seen on the screen?
Answer: The shadow formed will be dark or black in colour and of the shape of the flower along
with the stalk.

27. How is a shadow formed?

Answer: When a beam of light shines on an opaque object, some light rays are stopped and
some pass by the edges. The region without light formed behind the object is called shadow.

28. State difference between a luminous and a non-luminous body.

Answer: The bodies which emit light are called luminous bodies. Example: sun, stars, burning
candle etc. The bodies which does not emit light are called non-luminous bodies. Example:
moon, earth, blackboard.

29. Why is the moon not considered as a luminous body?

Answer: Moon is non-luminous body because it shines by reflecting the sunlight falling on it.
30. What is an incandescent body? Give example.

Answer: The bodies which emit light when heated to a very high temperature are called
incandescent bodies. Example: electric bulb.

31. When does a shadow form?

Answer: Shadow is formed when light does not reach behind the opaque object kept in the path
of light

32. What are the essential conditions for the formation of shadow?

Answer: (i) There should be an opaque material.

(i) There should be a source of light and screen.

The object must be placed in the path of light. Then shadow is formed on the screen.

33. Define reflection of light.

Answer: When light rays after striking the smooth and shiny surface return to same medium, this
phenomenon is called reflection of light.

34. How will you convert a glass sheet into a translucent sheet?

Answer: There are following two methods to convert glass sheet into a translucent sheet:

(i) By smearing a thin layer of oil on glass sheet.

(if) By covering a side of sheet by butter paper.

36. What is shadow? How does the colour of an opaque object affects the colour of the
shadow?

Answer: A dark outline or patch formed by an opaque object that blocks light coming from a
source of light is called shadow. The colour of an opaque object does not affect the colour of the
shadow.

37. What do we need in order to see a shadow?

Answer: We need: (i) A source of light (ii) a screen (in) an opaque object.

38. What do you mean by scattering of light?

Answer: When a beam of light falls on a rough surface it is turned back in different directions. It
is called scattering of light.
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