EXPERIMENT

Am

To trace the path of the rays of light through a glass prism.

MATERIALS REQUIRED

A glass prism, some drawing pins, white paper, a drawing board, adhesive tape, a protractor, a sharp
pencil, and a measuring scale.

THEORY/PRINCIPLE

Prism

Prism is a homogeneous, transparent, refracting material (such as glass) enclosed by two inclined plane
refracting surfaces at some fixed angle called refracting angle or angle of the prism.
It has two triangular bases and three rectangular lateral surfaces which are inclined to each other as shown
in the given figure. It has six vertices and nine edges. Since base of this prism is in triangular shape, it is
called a triangular prism. It is called a triangular prism.

Refracting
surface

In the given figure of prism:
(i) Triangular bases are PQR and TUS.
(ii) Three rectangular lateral surfaces are PQUT, PTSR, QRSU.
(iii) SixverticesareP,Q, R, S, T and U.
(iv) Nine edges are RS, PT, QU, UT, ST, US, QR, QP and RP.

Some Important Facts About the Triangular Prism

(i) Itis a polyhedron, with two parallel faces called bases. The other faces are always parallelograms.
It is named by the shape of its base.

(ii) An oblique ray of light suffers two refractions on passing through a triangular prism and hence,
deviates through a certain angle from its original path.
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(iii)
(iv)

(v)

(vi)

(vii)

(viii)

(ix)
(x)
(xi)

(xii)

The angle between the incident ray and emergent ray is called the angle of deviation.
Angle of deviation depends upon the -

e angle of prism,

e angle of incidence, and

e nature of material of the prism.

When angle of incidence increases, angle of deviation decreases, till it becomes minimum at a
particular angle of incidence. The minimum value of the angle of deviation for a triangular prism is
called the angle of minimum deviation

The refracted ray becomes parallel to the base of the prism under the minimum deviation

position.

Red

Orange
Yellow
Green
Blue
Indigo
Violet

When a beam of white light is incident on one of refracting surfaces of the prism, it splits into a band
of seven colours. This phenomenon exhibited by the prism is called dispersion of light. The band of
colored components of a light beam is called its spectrum.

Glass prism shows different refractive indices for different colour components of white light due to
varying speed of different colours. Therefore, different colours emerge out through the prism along
different directions and becomes distinct.

The order of colours from the base of the prism is Violet, Indigo, Blue, Green, Yellow, Orange, and

Red. It can be learnt by the word VIBGYOR.
Violet colour deviates through the maximum angle and red colour deviates through the minimum

angle.
The combination of two inverted prisms placed together shows the recombination spectrum of

white light.
Screen

Refraction of Light Through a Prism is a transparent refracting medium bounded by at least two
lateral surfaces, inclined to each other at certain angle. It has two triangular bases and three
rectangular lateral surfaces. The angle between two lateral surfaces is called angle of prism (£A).



Refraction of light through a prism
Fig.1

Fig. 1 shows refraction of light through a prism, where -
PQ =incidentray,

QM = refracted ray,

MR = emergent ray,

LA = angle of prism,

£l = angle of incidence,

Zr = angle of refraction,

<e = angle of emergence,

406 = angle of deviation.

Note: When a ray of light passes through a prism, it bends towards the thicker part of the prism.

Angle of Deviation (£9)
It is the angle which the emergent ray (produced backward) makes with the incident ray (produced
forward). It depends upon angle of prism (£A), angle of incidence (4£i) and angle of emergence (4e) and is

given by 40 = £i + £e - LA.

PROCEDURE
(i) Fix a white sheet of paper on a drawing board. Draw a thin line XY at the middle of the paper.
(ii) Draw athin line NEN’ perpendicular to the line XY at point of incidence E as given in the figure
below. Also, draw a line DE making any angle, preferably between 30° and 60°. Place the prism
with one of its refracting surfaces AB along the line XY.
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(iii) Mark the boundary ABC of the glass prism holding it firmly with your hand.

(iv) Fix two pins P1 and P2 vertically by gently pressing their heads with thumb, online DE at a distance
of about 5 cm from each other. View the images of pins P: and P2 from the opposite face AC of the
prism.

(v) Fix two more pins P3 and P4 vertically such that the feet of pins P3 and P4 appear to be on the same
straight line as the feet of the images of the pins P: and Pz as viewed through the face AC of the prism.

(vi) Remove the pins and prism. Mark the positions of feet of pins P3 andPs on the sheet of paper.

(vii) Draw a straight line joining the points that mark the positions of pins P3 and Pa. Extend this line so
that it meets the face AC of the prism at point F. The line FG represents the path of the emergent ray.

(viii) Extend the direction of incident ray DE till it meets the face AFC. Also extend backwards the
emergent ray FG as given in the figure. These two extended lines meet at point FI (as shown in Fig.
2).
(ix) Repeat this experiment for more angles of incidence.

OBSERVATIONS AND CALCULATIONS
S.No. Angle of incidence (i) Angle of deviation (£98)

1.
2.
3.
4.

Mean value of angle of incidence, 4i = Zi1+Ziz2+£i3+ 414

D LO= e,

RESULT

(i) The path of a ray of light incident on one face of glass prism is shown by the ray DEFG in Fig.2.
(ii) The value of angle of deviation is ............ for the angle of incidence ..................
PRECAUTIONS

(i) While viewing the collinearity of pins and images, the eye should be kept at a distance from the pins
so that all of them can be seen simultaneously.

(ii) The pins P1, P2, P3 and P4 fixed on the paper may not be exactly perpendicular to the plane of paper.
It is therefore desirable to look at the feet of the pins or their images while establishing their
collinearity. Thus, the position of each pin is marked with pointed tip of the pins on the paper.

(iii) In order to locate the direction of incident ray and refracted ray with a greater accuracy, the distance
between the pins P;and P2 and that between Pz and Passhould not be too short or too large. A
separation of nearly 5 cm between the pins would be sufficient.

(iv) The angle of incidence should preferably be taken between 30° and 60°.

SOURCES OF ERROR

(i) Pins may not be exactly perpendicular to the paper.
(ii) The feet of the pins may not be in same straight line.
(iii) In observing images of P1 and Pz, eye may be very close to the pins.



VIVA VOCE =

Q1. Howcanyou define an angle of prism?

Ans. The angle between two lateral faces of prism is called an angle of prism.

Q2. What precaution must be taken for the refracting faces of glass prism while tracing the
path of ray of light through it?

Ans. The faces ‘of the glass prism must be smooth and transparent without any air bubble or broken
edge.

Q 3. Name the process by which when a white light passes through a prism split into its
constituent seven colours.

Ans. Dispersion of light.

Q4. Give the range of angle of incidence to complete this experiment accurately and
successfully.

Ans. The range of angle of incidence is 30° to 60°.

Q5. Whatis the relation between angle of incidence (i), angle of prism (£A), angle of deviation
(£6), and angle of emergence (ze)?

Ans. The relationis £i + Ze = ZA + £6.

Q6. How many faces are there in a prism?

Ans. Three rectangular faces and two triangular bases.

Q7. Which property of light is used by the prism to form a spectrum?

Ans. Refraction of light.

Q8. Define angle of deviation.

Ans. The angle made by the incident ray and emergent ray is called angle of deviation.

Q9. Listthe factors on which the angle of deviation through a prism depends.

Ans. Factors on which the angle of deviation depends are:
Angle of prism
Angle of incidence

Q 10. Why does a ray of light bend towards the base when it passes through a glass prism?

Ans. When alight ray passes through glass prism, first it travels from rarer to denser medium so, it bends
towards the normal or base of prism.

Q 11. Why does white light split into different colours when passes through a glass prism?

Ans. The refractive index of different colours is different, when a white light passes through the prism, it
shows different deviation and splits into its constituent colours.

Q 12. Why does white light not split into different colours when it passes through a glass slab?

Ans. Since, the two faces of glass slab are parallel to each other. Hence, the refracted light rays suffer

equal amount of deviation. Thus, they don’t split the white light.



