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How can you modify your present experiment to find the direction of rotation?

. The apparatus is modified in such a way that we can study the rotation produced by

two different lengths of the solution. When 0 is larger for longer lengths, then the
direction of rotation gives the direction of the plane of polarisation.

What will be the resultant if plane polarised light is passed through a number of
optically active solutions?

The resultant rotation will be algebraic sum of individual rotations produced by each
solution separately.

What is a polaroid?

This is a device to produce plane polarised light. It consists of ultra - microscopic
crystals of quinine iodo sulphate which are embedded in nitro - cellulose films in such
a way that their optic axes are parallel to each other.

What is the characteristic of a polaroid?

. It absorbs the ordinary ray while allow the extraordinary rays pass through them.

EXERCISE

How will you produce plane polarised light by reflection?
What is Brewster’s angle or polarising angle?
How is it related to p?

. Which are the vibrations totally suppressed in reflection at Brewster’s angle?
. Are the other vibrations totally suppressed in the refracted beam?

What is Malus law?

._What is double refraction?
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. What do you mean by polarisation?

. The light which has acquired the property of one sideness is called a polarised light.
. What information does it provide about light waves?

. This gives that the light waves are transverse in nature.

How will you distinguish between unpolarised and plane polarised light?

. The unpolarised light is symmetrical about the direction of propagation while in case

of plane polarised light, there is lack of symmetry about the direction of propagation.

. For what kind of light does this law hold.
. It holds for completely plane polarised light.
. In using a Nicol prism, light is made incident almost parallel to its oblong side.

‘What may happen if incident light is too much convergent or divergent?

. Two things may happen in this case: (i) ordinary ray may be incident at Canada Balsam

layer at an angle less than the critical angle resulting in its transmission. (ii) the total
internal reflection of the extra-ordinary is also possible.
What is the plane of polarisation of plane polarised light obtained from a Nicol?
Light emerging from a Nicol is polarised at right angles to its principal section.
In which direction is the difference of refractive index for O and E-rays: (i) least, (ii)
greatest?
Their difference is least (zero) in the direction of optic axis and is greatest in a direction
perpendicular to it.
Is there any physical significance in taking |, in a direction perpendicular to optic
axis?
In a plane perpendicular to optic axis, the extraordinary ray also obeys snell’s law of
refraction ie., ﬂ =|l., a constant for E-ray also.
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axis?
Ans. In a plane perpendicular to optic axis, the extraordinary ray also obeys snell’s law of

Lo ini
refraction ie., L =|l., a constant for E-ray also.

Q. 9. What do you meéan by polarised light?
Ans. The light which has acquired the property of one sideness is called a polarised light.
Q. 10. How does polarised light differ from ordinary light?

286 Practical Physics
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The ordinary light is symmetrical about the direction of propagation while in case of
polarised light, there is lack of symmetry about the direction of propagation.

What does polarisation of light tell about the nature of light?

Light waves are transverse in nature.

Define plane of vibration and plane of polarisation.

The plane containing the direction of vibration as well as the direction of the propaga-
tion of light is called plane of vibration. On the other hand, the plane passing through
the direction of propagation and containing no vibration is called plane of polarisation.
What is phenomenon of double refraction?

When ordinary light is incident on a calcite or quartz crystal, it splits in two refracted
rays and this phenomenon is known as double refraction.

Define optic axis and principal section.

A line passing through any one of the blunt corners and making equal angles with
three faces which meet there is the direction of optic axis. A plane containing the optic
axis and perpendicular to two opposite faces is called the principal section.

What are uniaxial and biaxial crystals?

The crystals having one direction (optic axis) along which the two refracted rays travel
with the same velocity are called as uniaxial crystal. In biaxial crystals, there are two
optic axes.

What do you mean by optical activity, optical rotation and angle of rotation?

The property of rotating the plane of vibration of plane polarised light about its
direction of travel by some crystal is known as optical activity. This phenomenon is
known as optical rotation and the angle through which the plane of polarisation is
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rotated is known as angle of rotation.

What is specific rotation?

. The specific rotation of a substance at a particular temperature and for given wave-
length of light may be defined as the rotation produced by one decimeter length of its
solution when concentration is 1 gm per cc. Thus

specific rotation = ﬂ
lc

where 6 is angle of rotation in degrees, I the length of solution in decimeter and C the
concentration of solution in gm per c.c.

On which factors specific rotation depend?

On temperature and wavelength of light used.

Does angle of rotation and specific rotation depend on strength of sugar solution
and length of the tube?

Angle of rotation is proportional to length and concentration but specific rotation is
independent of these factors.

What is a polarimeter?

It is an instrument used for measuring the angle of rotation of the plane of polarisation
by an optically active substance.

What is the unit of specific rotation?

The unit of specific rotation is Degree/decimeter—-gm—cc.

What do you mean by dextro and laevo-rotary substances?
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Polarisation of Light 287

When the optically active substance rotates the plane of polarisation of light towards
right, it is called as right handed or dextro- rotatory. If the substance rotates the plane
of polarisation towards left, it is called as left handed or laevorotatory.

Name two different devices used with a polarimeter? What is the difference in their
construction?

(i) Half shade, (if) Bi-quartz polarimeter. In half shade, one semi circular plate made is
of ordinary glass while the other is of calcite working as half wave plate In Bi-quartz
device, the two semi circular plates are made of right handed and left handed quartz
with thickness for which angle of rotation for yellow colour is 90°..

Which is better out of these two?

Bi-quartz because (i) It is convenient to arrange white light rather than monochromatic
light (ii) It is easy to judge accurately the contrast of colours rather than contrast of
intensity.

What is main difference in the working of two?

Half shade polarimeter is used with monochromatic light and in it two halves in eye
piece, appear of different intensity. Bi-quartz is used with white light and in it two
halves appear of different colours.

What are the main parts of polarimeter?

Two nicol prisms working as polariser and analyser and a glass tube between them.

Explain the construction and working of a Bi-quartz and half shade device.

In Bi-quartz, the two semi circular plates are of left handed and right handed quartz.
The thickness is taken for which angle of rotation for yellow colour in 90°. White light
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The thickness is taken tor which angle of rotation tor yellow colour in 90°. White light B
on entering through it is dispersed in different direction as 0 is different for different
colours. The observation is taken when two halves are of same colour.
In half shade device, one semi circular plate is of ordinary glass. While the other is of
calcite, working as half plate. The observation is taken when two halves are of equal
intensity.
Q. 28. What do you understand by dextro and laevo rotatory substances?

Ans. Some optical active substance rotate the plane of polarisation towards right (clock-
wise) while some towards left (anticlockwise). They are called dextro and laevo rota-
tory substances respectively.

Q. 29. What does polarisation ascertain about the nature of light?

Ans. Light waves are transverse in nature.

Q. 30. Can you find unknown concentration of sugar solution by polarimeter?

Ans. Yes

Q. 31. What is meant by Saccharimeter?

Ans. It is an apparatus used to find out unknown concentration of sugar solutions using
standard value of specific rotation.

Q. 32. Where is the half-shade plate fitted in the polarimeter?

Ans. This is fitted between the polarising Nicol and the polarimeter tube containing the
solution.

Q. 33. Is there any arrangement which can work with white light?
Ans. Yes, bi-quartz arrangement.

Q. 34. Can you find from your experiment, the direction of rotation of polarisation?
Ans. No
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