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Very short answer questions

1. Define scalar field.

Ans. If a scalar quantity such as temperature, potential etc is expressed as a
continuous function of position (x,y,z) in a region, a scalar field is then said to
exist. Such a scalar function has a unique value at each point of the region. If a
scalar quantity ¢ depends on position (x,y,z) of a point in space, the scalar field is
expressed as ¢ = ¢(x,y, z).

2. Define vector field.

Ans. If vector quantity F such as velocity, electric field, magnetic field etc, is

expressed as a continuous function of position (x,y,z) in a region, such as ﬁ(x'y'z)
the vector field is said to exist in that region.

3. What s unit vector?

Ans. A vector of unit magnitude is called a unit vector. A unit vector simply gives

-

o . > ~ A
the direction. Unit vector of a vector A is expressed as: A = A
4. What is meant by zero vector?

Ans. The vector of zero magnitude is called the zero vector. It can have any

direction. It is represented by the symbol 0.

5. Define displacement vector.

Ans. The vector which tells us the magnitude of displacement of a moving body in
a given time interval and also the direction in which it is displaced, is called the
displacement vector.



6. What is polar vector.

Ans. A vector having its starting point or the point of application is called a polar
vector. For example, displacement, force etc. are the polar vectors because to
represent them, the starting point is required.

7. What is the meaning of axial vector?

Ans. A vector showing the rotation effect and in direction along the axis of
rotation given by the right-hand screw rule, is called the axial vector. For example,
angular velocity, torque, angular momentum are the axial vectors.

8. What is position vector?

Ans. The vector which specifies the position of the body at any instant with
respect to a reference point, is called the position vector. The magnitude of
position vector tells the distance of the body at that instant from the reference
point and its direction is the direction of position of the body from the reference
point. It is denoted by the symbol 7.

9. Define divergence of a vector field.

Ans. The divergence of a vector field at a point is a scalar quantity of magnitude
equal to the flux of that vector field diverging out per unit volume through that

point. Divergence of a vector field A can also be expressed as

N . J[.A-ad
divA = lim =
dv-0 dav

10. State Stoke's theorem



Ans. According to this theorem, the line integral of a vector field A along the
boundary of a closed curve Cis equal to the surface integral of curl of that vector
field when the surface integration is done over a surface S enclosed by the
boundary C, i.e.,

11. State the law of conservation of linear momentum.

Ans. The linear momentum of a moving particle is equal to the product of its mass
and velocity i.e., linear momentum p =mass m x velocity ¥ or p = muv. Itis a
vector quantity in the direction of velocity. The linear momentum of a moving
particle, not acted upon by any external force, remains conserved. This is the law
of conservation of linear momentum.

12. State the law of conservation of angular momentum.

Ans. The moment of linear momentum of a rotating particle about the axis of
rotation, is called its angular momentum, i.e., angular momentum = linear
momentum x perpendicular distance from the axis of rotation.

13. What is moment of inertia?

Ans. The property due to which a body has a tendency to oppose the change in
rotational state about an axis is called the moment of inertia about that axis of
rotation.

Moment of inertia of a particle = mass of particle x (distance of particle from axis
of rotation)?

Or, | = mr2.



14. On what factors does the moment of inertia of a body depends?
Ans. The moment of inertia of a body depends on the following two factors :
(i) the mass of the body and
(ii) the distribution of mass with respect to the axis of rotation.

Thus, by change in the size or shape of the body or by changing the axis of
rotation, moment of inertia of the body changes.

15. Define radius of gyration.

Ans. The radius of gyration of a body about an axis of rotation is the perpendicular
distance of a point from the axis of rotation where if the entire mass of the body
is considered to be concentrated, the moment of inertia of that point mass about
that axis is same as the moment of inertia of the body about that axis of rotation.
The radius of gyration is given by

F { 1 272 o
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16. State theorem of addition.

Ans. The moment of inertia of a system of large number of particles about an axis
is equal to the sum of moment of inertia of each particle of the system about that
axis. If I, I, I5 ... be the moment of inertia of different particles of a system about
an axis, the total moment of inertia of the system is

I:II+12+I3+

17. Define elasticity.

Ans. If an external force is applied on a body there is some change in either length
or volume or shape of the body. Elasticity is the inherent property of the



substance by virtue of which the body tends to oppose the change in its shape or
size when an external force is applied with a limit.

18. Define stress.

Ans. The restoring force acting on unit area of cross section of the body is called
the stress. Since the restoring force is equal in magnitude to the externally
applied force and equilibrium, therefore, if an external force F is applied on the
body of area of cross section A, then

F
Stress = —
A

19. What is shear strain?

Ans. If the deforming force is applied along the tangent drawn on a face of the
body, keeping its opposite face fixed, there is neither a change in length nor a
change in volume of the body, but the shape of the body changes. Such a strain is
called the shear strain. The strain is measured in terms of that angle 8 by which
the line drawn normal to the fixed face is turned. Hence,

shear strain = angle 6 turned by the line drawn normal to the fixed face.

20. Define torsional rigidity.

Ans. When a couple is applied at the lower end of a cylindrical rod, keeping the
upper end clamped, the rod gets twisted. Due to elasticity of the material of rod,
an equal and opposite restoring couple is produced inside the rod. In equilibrium,
the couple required to twist the rod is equal to the restoring couple produced in
it. The couple required to produce unit radian twist in the rod is called its
torsional rigidity.

21. What is surface energy?



Ans. When the surface area of a liquid is increased, molecules from the interior of
the liquid rise to the surface. As these molecules reach near the surface, work is
done against the inward cohesive force. This work is stored in the molecules in
the form of potential energy. The potential energy stored per unit area of the
surface is called the surface energy.

22. State the characteristics of an ideal fluid.

Ans. The viscosity and compressibility both are zero for an ideal fluid. Ideal fluids
are :

(i) non viscous and,
(ii) incompressible.

No liquid is an ideal liquid.

23. State the three forms of energy of a flowing fluid with their expression.

Ans. The three forms of energy of a flowing fluid are kinetic energy, potential
energy and pressure energy.

For unit volume of fluid, the expression is: %pv2 + pgh + P = constant

24. State Torricelli's theorem.

Ans. According to Torricelli's theorem the velocity of efflux of a liquid through an
orifice in a vessel is equal to the velocity which the liquid acquires in falling freely
from the free surface of liquid to that orifice.

25. On what factors does the terminal velocity of a spherical body falling
vertically down in viscous medium depends?



Ans. The terminal velocity of a spherical body falling vertically down in a viscous
medium is —

(i) directly proportional to the square of radius of the body,

(i) directly proportional to the difference in density of the body and the medium,
and

(iii) inversely proportional to the coefficient of viscosity of the medium.

26. Explain cohesive and adhesive forces.

Ans. The force of attraction between the molecules of the same substance is
called the cohesive force and that between the molecules of different substances
is called the adhesive force.

27. 'Deeper water is still.' Why?

Ans. At depth, the pressure is high and there for the velocity of flow is less. This is
why deep water remains still.

28. Why is Poiseuille's equation not valid in gases?

Ans. Under a constant pressure difference the flow of gases in a tube will be
turbulent, hence Poiseuille's equation does not hold in gases.

29. Water rises in the capillary, but mercury falls in it. Explain the reason.

Ans. The Mercury has higher cohesive forces compared to adhesive forces
between glass and mercury that is why water rises in the capillary, but mercury
falls in it.

30. Water does not wet the greasy glass surface. Why?



Ans. Water does not wet the greasy glass surface because the adhesive force
between the water molecules and the grease molecules is less than the cohesive
force between the water molecules.

31. What is a conservative force?

Ans. Conservative force is that force by which the work done in moving a particle
from one point to other does not depend on the path between the two points,
but depends only on the initial and final positions of the particle.

32. What is meant by non-conservative force?

Ans. The force by which the work done in moving the particle from one point to
the other point depends on the path, is called the non-conservative force.

33. State the law of conservation of energy.

Ans. According to the law of conservation of energy the total mechanical energy
(i.e., sum of potential energy and kinetic energy) of the system under the
conservative forces remains constant.

34. State gravitational law.

Ans. Each particle in the universe exerts a force of attraction on the other particle.
This force of attraction is directly proportional to the product of masses of the
particles and is inversely proportional to the square of the distance between
them. The direction of this force is along the line joining the two particles.

Consider two-point masses m; and m, at the distance r in the figure. The force of
attraction between them is F, where

1
Fomm,andF o« —
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35. Define gravitational field.

Ans. Each particle produces a gravitational field around it which exerts the
gravitational force on each of the other particles present within this region. Thus,
the region around a point mass in which each other point mass experience is a
gravitational force, is called the gravitational field.

Let a particle of mass m be kept in the gravitational field of mass M ,at a distance
'r' from it. The gravitational force on mass m due to mass M is

GMm

o gm,

72

36. What do you understand by gravitational potential?

Ans. Gravitational potential energy for unit mass is known as gravitational
potential. Thus, the amount of work done in bringing a unit mass from infinity to a
point within the gravitational field is called gravitational potential at that point.
Since the work is done by the gravitational field itself, the gravitational potential
is always negative.

37. Define gravitational self-energy.

Ans. The gravitational self-energy of a system is equal to the gravitational
potential energy of that system. This is also called the energy of the system of its
own. Hence, the self-energy of an object is the amount of work done to form that
object from very minute particles which initially are at infinity.



If all particles of the system are of same mass 'm' and separation between any
two masses is 'r' then

1 m?
U=—-=Gnn—1)—
2 T

38. What is a satellite?

Ans. The celestial body which revolves around the earth or any other planet, is
called the satellite of that planet. The only natural satellite of earth is moon.

39. What do you understand by scattering angle?

Ans. The angle through which a scattered particle or beam is deflected is called
scattering angle.

40. Write characteristics of motion under central conservative force.

Ans. Following are the main characteristics of the motion under a central
conservative force:

(i)The angular momentum is conserved.
(ii)The motion of particle is in a plane.
(iii)The aerial speed remains constant.

(iv)The total mechanical energy (=potential energy + kinetic energy) remains
conserved.

41. What is inertial frame of reference?

Ans. The frames of reference in which the Newton's law holds are called the
inertial frames. All those frames of reference which are either stationary relative
to each other or are in uniform motion are called the inertial frames provided that
one of these frames is inertial.



42. \What is non inertial frame of reference?

Ans. The frames of reference in which Newton's laws are not valid are called the
non-inertial frames. All the accelerated and rotating frames are non-inertial. Since
our Earth rotates around its own axis, it is a non-inertial frame.

43. Write the postulates of special theory of relativity.

Ans. The following are the two basic postulates of special theory of relativity
propounded by Einstein:

(i) All the frames of reference in relative motion with a constant velocity, are
equivalent for the description of the laws of physics.

(ii) The speed of light is equal (= c in vacuum) in all the inertial frames of
reference. Its value does not depend on the direction and relative velocity
between the light source and the observer.

44. Draw graph showing the variation of mass with velocity and use it to show
that the ultimate speed of a particle is c.

Ans. The variation of mass m with velocity v is graphically represented. It is clear
that no material particle can acquire a velocity equal to the velocity of light. In
other words, the velocity of light c is the ultimate velocity of a material particle.

Mo

45. What is a light year?



Ans. One light year is the distance that light travels in vacuum in one year. The
symbol of it is ly.

Thus, 1 light year =9.46 x 10" m = 9.46 x 102 km

46. Define Parsec.

Ans. It is the distance at which the semi major axis of Earth's orbit subtends an
angle of 1" at the centre of Sun i.e., the angle subtended by an arc of length 1
astronomical unit (1 A.U.) at the centre of a circular arc of radius 1 Parsecis 1".

1 Parsec= 3.26 light year

47. What is a red giant star?

Ans. In astronomy, a red giant star refers to such a bright giant star that it has a
mass of 0.5 times to 10 times the mass of our Sun and is of a further category in
its lifetime (i.e., getting old). The outer atmosphere of such stars swells and
becomes thinner, making its size enormous and reducing its surface temperature
to 5000 Kelvin or less.

48. What is a black hole?

Ans. A black hole is a place in space where no laws of physics work i.e., time and
place have no meaning. There is only gravity and darkness. Its gravity is so
powerful that it cannot be imagined. It also absorbs light.

49. What is a neutron star?

Ans. Neutron stars are those stars found in space whose mass is 1.4 times that of
sun. They are formed when a very heavy star is destroyed. Their mass is 10 to 29
times more than that of the solar system.

50. What do you mean by a white dwarf star?



Ans. In astronomy, a white dwarf is a small star made up of 'waste electron
material'. In 'degenerate electron matter’, electrons separate from their atoms
and disperse like a gas and the nucleus (nucleus is the dense centre part of atoms)
floats in it.

Short answer questions

1. Prove that the triangle law and parallelogram law of addition of vectors are
equivalent.

2. Write a note on biography of Vikram Sarabhai.

3. Show that if the direction cosines of a vector A with X, Y and Z-axes are |, m, n

respectively, then (i) the unit vector of A can be expressed as : (i) A = il + jm +
kn and (i) 12+ m? + n2 =1

4. State and prove Gauss' divergence theorem.
5. State and prove the two forms of Green's theorem.

6. What do you mean by the Centre of mass? Write an expression for the position
vector of the Centre of mass of a system of two particles.

7. Explain the scattering of a-particles by a heavy nucleus and derive an
expression for the distance of closest approach.

8. State and prove the theorem of parallel axis regarding moment of inertia.

9. Deduce an expression representing the Euler's equations for the rotatory
motion of a rigid body.

10. State Hooke's law and define Young's modulus, bulk modulus, modulus of
rigidity and Poisson's ratio of an isotropic and homogeneous substance.

11. What is a cantilever? Derive an expression for the depression at a distance x
from the fixed end of a cantilever and hence find the depression at its free end.

12. What is the equation of continuity? Explain it.



13. Explain the surface tension on the basis of cohesive forces.

14. Define angle of contact. What information do you get about the nature of
liquid from it?

15. State Stoke's law for a body moving in a viscous medium. Show that the
terminal speed of a ball falling in a viscous liquid is proportional to the square of
its radius.

16. What do you mean by potential energy? Obtain an expression for the

potential energy of a particle under a conservative force F.

17. What is a central force ? For a particle moving under a central force ,show that
the total mechanical energy (=kinetic energy + potential energy) remains
conserved.

18. What is an inverse square force? Show that the mechanical energy and
angular momentum of a particle moving under an inverse square force are
conserved.

19. What do you understand by the reduced mass? How is the two-body problem
reduced to a single-body problem?

20. Write down the Kepler's laws of planetary motion. Prove that the square of
time period of revolution of a planet is proportional to the cube of the semi-major
axis of ellipse.

21. What is meant by length contraction at relativistic speeds?
22. What do you mean by time dilation?

23. Give a brief account of physical properties of the Sun.

24. Give an elementary idea of the Big Bang theory.

25. Explain in brief H-R diagram.

Long answer guestions




1. What do you understand by the scalar and vector products of two vectors
Aand B? If A = iA, + jA, + kA, and B = {B, + jB, + kB,, calculate the values
of A-Band A x B.

2. What do you understand by vector integration? Explain the meanings of (i) line

integral, (ii) surface integral and (iii) volume integral.

AP\ A -, .
a)n and V¢ is

always normal to the surface ¢p = constant. Give two examples of gradient of a
scalar field.

3. What is meant by gradient of a scalar function? Prove that (

4. Define divergence of a vector field. Obtain its value in cartesian coordinates
and prove that div A=V -AwhereV is avector operator.

5. Define Curl of a vector field and obtain its value in cartesian coordinates. Prove
that Curl A =V X /T, where V is a vector operator.

6. Explain the principle of rocket motion and established the expression for the
final velocity acquired by the rocket.

7. What is meant by angular momentum of a particle? Show that the rate of
change in angular momentum of the particle is equal to the external torque acting
on it. Hence, derive the law of conservation of angular momentum.

8. Determine the moment of inertia of a uniform thin and solid circular disc about
an axis passing through (i) centre of gravity and perpendicular to its plane, (ii) its
diameter, (iii) tangent to its plane and (iv) tangent, but perpendicular to its plane.

9. Deduce moment of inertia of a solid cylinder of mass M, radius R and length |
about (i) its geometrical axis, (ii) an axis passing through its centre of mass and
perpendicular to its geometrical axis.

10. Derive an expression for the torsional rigidity of a uniform cylindrical rod. How
much work is needed to produce 0 radian twist in the cylinder?

11. Describe statical method (or Barton apparatus) for the determination of
modulus of rigidity of the material of a thin rod.

12. Describe the experiment of determination of surface tension of water by rise
in capillary tube. Derive the formula used.



13. State and prove Bernoulli's theorem.

14. Define coefficient of viscosity. Derive Poiseuille's expression for the streamline
flow of a liquid.

15. The capillaries of lengths [; and [, and radii r; and r, are connected in (i)
series (ii) parallel. Find the rate of the flow of liquid in each case and show that
the viscous resistance of liquid follows the same rules as an electrical resistance.

16. Obtain expressions for the gravitational potential and gravitational field due
to a uniform spherical shell at a point: (i) inside, (ii) on the surface and (iii) outside
the shell. Draw graphs to show the variations.

17. Deduce an expression for the gravitational potential at different points inside
the uniform solid sphere.

18. Write Kepler's first law related to the motion of heavenly bodies and prove it.
19. State Kepler's second law of motion and prove it.

20. Explain the meaning of elastic and inelastic collisions. Obtain expressions for
the one-dimensional elastic collision.

21. Describe Michelson-Morley's experiment. Discuss the negative result of the
Michelson-Morley's experiment.

22. Derive Lorentz transformations.

23. Using Lorentz transformation obtain the transformation relations for the
frequency and wave number.

24. What are the basic assumptions of Einstein's special theory of relativity?
Derive the energy-mass relation Ezmc?on this basis.

25. Describe in detail the life cycle of a star.
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VERY SHORT ANSWER TYPE QUESTIONS

1. Write an expression for speed of transverse wave travelling along the

length of a stretched string and explain it.
The speed of transverse wave travelling along the length of a stretched

string is given by

T
v= |—
m

Where v is directly proportional to the square root of tension T in the string
and is inversely proportional to square root of mass per unit length of the
string.

. What do you understand by the term energy flux?

Energy flux is the amount of energy flowing out per second through unit
area of cross section normal to the direction of propagation of a wave.

. Define intensity of a wave and write it’s expression.

Intensity of a wave is the energy incident on unit area of the medium in

unit time. It’s expression is



I = 2m?a®v?pv
Where a represents the amplitude of wave, v is the frequency of wave, p
represents the density of medium and v is the speed of wave.
. Define the term phase velocity.
When a progressive wave of a definite wavelength propagates in a medium,
the velocity of propagation of its wavefront is called the phase velocity or
the wave velocity.
. Define the term group velocity.
When a number of progressive waves of slightly different wavelengths in
a group superpose each other, the velocity with which the wave packet
advances in a medium is called group velocity.
. Write the relation between phase velocity and group velocity of
gravitational waves in liquid and explain it.
The relation is given as
1
Vg =5 Vp

It means that the group velocity of gravitational waves in a liquid medium
is half of the phase velocity.

. Define a stationary wave.

When two progressive waves of same amplitudes and same frequencies
travelling with the same speed in the bounded medium but in opposite
direction superimpose , the resultant wave is called stationary wave.

. How can we define the term beat?

When two sound waves of same amplitudes but slightly different
frequencies and travelling in one direction superpose, the intensity of
sound at a particular point alternately increases and decreases with time.
Thus waxing and wanning of intensity of sound at the same point is called

beat.



9. What do you understand by the term beat frequency?
The number of beats in one second is equal to the difference in frequencies
of the two waves. If ni and n» are the frequencies of the two waves
producing beats, then beat frequency is given as n,~n,.

10.If tension on a wire is increased by 2%, how its frequency would be
affected?
If tension on a wire is increased by 2%, it’s frequency would be increased
by 1% as n « VT

11.Write the three characteristics of musical sound.
The three characteristics of musical sound are loudness, pitch and quality
or timbre.

12.What do you understand by the term musical scale?
If several tones in increasing order of their frequencies are arranged in a
series such that they have a definite musical interval and their resultant
effect is pleasant to the ear, it is called musical scale.

13.What is echelon effect?
If a building or a hall has stairs of same width, the sound waves reflected
from them have a regular phase difference. As a result a musical sound is
produced which is heard with the principal sound. This is called echelon
effect.

14.What do you understand by the term electro-optic effect?
Some materials experience a change in their optical behaviour under the
action of an electric field. This change in behaviour is known as electro-
optic effect.

15.Define the quality factor of forced harmonic oscillator.
Quality factor of forced harmonic oscillator is defined as the ratio of its
amplitude at resonance to its amplitude in absence of the impressed
periodic force.

16.Write the principle of superposition.



According to principle of superposition when two waves simultaneously
reach a point of the medium, the resultant displacement at that point is the
algebraic or vector sum of individual displacement produced by the two
waves. I[f yi and y» are the individual displacements then y = y; + y,.

17.What do you understand by Interference of light?
Formation of maximum intensity at some points and minimum intensity at
some other points by two identical light waves of same frequency and
nearly same amplitude travelling in the same direction is called
Interference of light.

18.Explain that the phenomenon of Interference is based on the principle of
conservation of energy.
At the position of destructive interference, the resultant amplitude is
minimum and hence the energy is minimum. The energies from these
points is transferred to the positions of constructive interference. Thus
there is only the redistribution of energy different points of the medium.
There is no dissipation of energy and the average energy of medium
remains constant.

19.Write the necessary conditions of interference.
Both light waves must be coherent, original source of light for both waves
must be monochromatic, amplitude of both waves must be nearly equal,
both waves must propagate along the same straight line and if they are
polarized, they must be polarized in the same plane.

20.Write the possible values of path difference between interfering waves for
constructive and destructive interference.

For constructive interference the path difference is A= 0, 4, 24, ... ... ....

.. . ) A 34 54
For destructive interference the path difference is A= el it

)

21.What type of source is required for interference of light wave and why?



For interference of light a coherent source is required otherwise the
interference pattern will not be sustained.

22.Explain the statement “Newton’s rings are the fringes of equal thickness”
In Newton’s ring arrangement, the path difference between interfering
waves 1n the reflected light is 2t. Hence the fringe is the locus of points of
the same path difference or the same thickness.

23.Mention any one use of Michelson Interferometer.

Michelson interferometer can be used to determine the wavelength of
.. . . 2x . .
monochromatic light using equation A = m Where x is the displacement

of the mirror and N is the number of bright fringes that pass from the field
of view.

24. How will the Newton’s ring be affected if white light source is used in
place of Sodium light source?
The central ring will be dark surrounded by few coloured rings. Far from
the point of contact of lens with the plate, no rings will be seen, instead a
uniform white illumination will be obtained.

25.Write the condition to obtain circular fringes in Michelson Interferometer.
When mirrors M; and M; are exactly perpendicular to each other circular
fringes will be obtained.

26.What type of incident wavefront is required in the Fresnel’s class
diffraction?
The incident wavefront required in Fresnel’s class diffraction may be
Plane, Spherical or Cylindrical.

27.What is the essential condition required to demonstrate the diffraction of
light waves?
The essential condition to demonstrate the diffraction of light waves is that

the size of obstacle or aperture must be of the order of wavelength of light.



28.State how the amplitude of disturbance produced at a point by a half period
zone depends on area of half period zone.
The amplitude of disturbance produced at a point by a half period zone is
directly proportional to the area of half period zone.

29.Write any one similarity between a zone plate and a convex lens.
One of the similarity between a zone plate and a convex lens is that the
focal length of both depends on the wavelength of light, hence there is
chromatic aberration in the images formed by both the zone plate and
convex lens.

30.What 1s phase reversal zone plate?
A zone plate based on the principal in which instead of blackening alternate
zones, an additional phase difference m is introduced in the light waves
coming from consecutive zones so the light waves from all the zones
become in the same phase.

31.Describe intensity distribution in Fraunhofer diffraction due to single slit.
There is a bright principal maxima in the direction of incident light with
subsidiary maxima of successive decreasing intensities on either side of it
and one minima in between two consecutive subsidiary maxima. The
intensity of light at each minima is zero.

32.A grating has 10000 lines per cm. Calculate it’s grating element.

The grating element can be calculated as follows

cm = 10"%*cm

¢ =10000

33.What do you understand by the term blazed grating?
It is a modified form of plane diffraction grating in which there are grooves
by the inclined reflecting faces on the plane surface.

34.Mention the Rayleigh criterion for just resolution.
For just resolution of two objects, in their diffraction patterns the principal

maxima of one must coincide with the first minima of the other.



35.Two identical prisms of the same material are kept with their opposite base.
What is the resolving power of the composite system?
If two identical prisms of the same material are kept with their opposite
base then the resolving power of the composite system would be zero.
36.What do you mean by resolving limit of a telescope?
The smallest angle subtended by the two objects at the objective of the
telescope when they are just resolved is called the resolving limit of the
telescope.
37.How are the resolving limit and resolving power related?
Resolving limit and resolving power are related by the following

expression

1

Resolving Power =
Hmin.

38.The length of grating A is twice the length of grating B , but both the
gratings have the same number of lines drawn on them. Which of the two
will have higher resolving power?
The grating A will have the higher maximum resolving power. The
resolving power of a grating can be increased by increasing the ruled width
of the grating and not by increasing the number of lines in the ruled in the
given width.

39.What do you mean by the term polarised light?
If by any device, the vibrations of electric vector E do not remain
symmetrical to the direction of propagation of light, the light is called
polarized light and this phenomenon is called polarization of light.

40.What is plane of vibration and plane of polarization.
The plane which contains the direction of vibrations of electric vector in
the polarized light and the direction of travel of light, is called plane of

vibration while the plane perpendicular to the plane of vibration and



passing through the direction of propagation of light is called plane of
polarization.

41.State the difference between linearly polarized and circularly or elliptically
polarized light.
If the vibrations of electric vector are along a line in the plane
perpendicular to the direction of propagation of light, the light is called
plane or linearly polarized. If the vibrations are along a circle or an ellipse
in the plane perpendicular to the direction of propagation of light, the light
is called circularly or elliptically polarized light.

42.What is the material with which Nicol prism is made?
Nicol prism is made of natural calcite crystal or iceland spar or hydrated
CaCOs3 which is used to obtain plane polarized light from an unpolarized
light.

43.Write Brewster’s law.

The tangent of polarizing angle i,, for a given wavelength of incident light

depends upon the refractive index u of that reflecting surface.
tani, = u
44.What are phase retardation plates?
The plates that are used to produce phase difference or path difference in
ordinary and extraordinary waves, are called phase retardation plates.
45.Mention the application of quarter wave plate.
A quarter wave plate is used in the production of circularly polarized and
elliptically polarized light and also for analysis of polarized light.
46.What is optic axis?
The axis within the crystal along which the speed of O and E waves are the
same is called the optic axis of the crystal.
47.A calcite crystal is cut with it’s surface perpendicular to the optic axis. An
unpolarized ray of light falls on it along optic axis. Will there be double

refraction within the crystal?



No, since along the optic axis both O and E waves travel with the same

speed.
48.What happens when a circularly polarized light is passed through a quarter

wave plate?
When a circularly polarized light is passed through a quarter wave plate,
we get plane polarized light.

49.What is a polarimeter?

The device that measures the angle by which the plane of polarization of
the incident plane polarized light is rotated by a given optically active
substance is called a polarimeter.

50.Define specific rotation for a solid.
At a particular temperature for the light of a given wavelength, the specific
rotation of a solid is equal to that angle of rotation in degree which is

produced by 1 mm length of that substance. The expression is 8 = al.
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SHORT ANSWER TYPE QUESTIONS

1. Discuss the importance of Superposition Principle in wave propagation.

2. Show that the beat frequency is equal to the difference between the
frequencies of the component oscillations.

3. Discuss linear superposition with suitable examples.

4. Derive the expression for velocity of a Transverse wave in a string.

5. How is a dispersive medium distinguished from a non-dispersive
medium.

6. What is simple harmonic oscillator? Write its characteristics.

7. State and explain Fourier theorem for measurement of waveform.

8. Explain the term resonance and sharpness of resonance.

9. Discuss the factors on which the loudness of sound depends.

10.Discuss the nature of electromagnetic waves.

11.What do you understand by Interference of light?

12.Write a short note on Haidenger’s fringes.

13.Show that in phenomenon of interference, law of conservation of energy
holds.

14.Why the width of slit in biprism experiment kept small?

15.A thick film appears white and not coloured, in the reflected white light.
Explain the reason.

16.Distinguish between the Fresnel and Fraunhofer class diffraction.

17.Plane waves of wavelength 60004 are made incident on the hole drilled
in an obstacle. Calculate the diameter of the hole so that there is complete
darkness at a distance 30 cm on the other side of it.

18.Distinguish between diffraction fringes due to single slit and the
interference fringes due to two narrow slits.

19.What do you understand by maxima of missing order? Deduce the

condition of missing spectrum in a plane transmission grating.

11



20.State the condition of limit of resolution of an optical instrument on the
basis of Rayleigh’s criterion.

21.Light waves can be polarised but sound waves cannot be. Explain.

22.What do you mean by negative and positive crystals? Give example of
each.

23.What is meant by quarter and half wave plates?

24.For sodium light of wavelength 5893 Angstrom, calculate the thickness

for quarter wave plate and half wave plate. Given u, = 1.5533 and u, =

1.5442.

25.Describe the relative merits of bi quartz and half shade polarimeters.

12



9.

LONG ANSWER TYPE QUESTIONS

. State the Principle of Superposition and prove that it holds only for linear

differential equations.

. Differentiate between the phenomenon of interference and beats.

. Explain the graphical method of tracing Lissajous figures.

Define the terms wave velocity and group velocity and derive the relation

between them.

. Show that the energy density of a plane progressive wave does not

depend on distance and time. Deduce expression for intensity of
progressive wave.
What do you understand by the term relaxation time, damping constant,

quality factor of a damped harmonic oscillator? Obtain these expressions.

. What is a musical scale? Explain two kinds of musical scales and

differentiate between them.

. Write down the Fourier theorem and explain rectangular and saw tooth

wave with the help of Fourier theorem.

Prove the law of reflection on the basis of Huygens wave theory.

10.What 1s reverberation period? Establish Sabine’s formula.

11.What is meant by Hall acoustics? Discuss the points to be remembered in

construction of a big hall.

12.What do you understand by Interference of light? Describe Young’s

double slit experiment with neat labelled diagram.

13.What are achromatic fringes? Obtain condition for it. Explain how they

are obtained with the help of Llyod’s mirror.

14.Describe the arrangement of Newtons ring experiment. Explain with

principle and diagram the procedure to determine the wavelength of

monochromatic light.

13



15.Describe the construction and working of Michelson Interferometer with
a neat labelled diagram.

16.Explain the formation of fringes in a biprism and Llyod’s mirror.
Differentiate between these fringes.

17.How is plane wavefront divided into the half period zones? Show that all
half period zones on a wavefront for a far point from it are of equal
areas.

18.Explain the construction and working of a zone plate and hence deduce
an expression for its fundamental focal length.

19.Discuss the Fraunhofer diffraction at a circular aperture and obtain the
expression for half angular width of central bright ring.

20.Discuss the principle and construction of plane transmission grating. How
do you determine the wavelength of light using 1t?

21.What is meant by resolving limit of telescope? Deduce it’s expression.

22.What is meant by double refraction? Explain double refraction by
electromagnetic wave theory.

23.Describe the construction and working of a Nicol prism. How is it used as
a polarizer and analyser.

24.Explain the meaning of optical rotation. State the laws of optical rotation
and explain Fresnel’s theory of optical rotation.

25.Explain how you will distinguish between plane polarized, circularly
polarized and elliptically polarized light using Nicol prism and a quarter

wave plate.
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