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1. (a) What do yous mean by Sharpness of
resonance‘7

1

(b) Ifa paramcter wwhose unit i is' met

Transformed - w-hat will ‘be the
Fourier plane 2

ter lS Fourier
unit in the
1




ing {
(c) Plot the first two cycle of the wave slai':_ 2
from t = 0 represented by the wave equalion

X =asin mt+—EJ 1
.4

(d) What is the mean free path of sound RLs
in a room if the dimension of the room is
6x4x5 m39 Velocity of sound in the ro0m
18 350 m/s, 1

> Answer any two questions : 6x2=12

® What are the characteristics of wave motion
A simple harmonic wave is represented by

¥=100 Sin(gﬁ‘mﬂj and the time period is
10

30 sec, At time t=0, the displacement ig
30 ¢m,

(i) Caleulate the phase angle at 7.5 sec.

W Phase difference between two positiong
| At an interval of 6 sec. 2+4=g§
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(b) Write the properties of stationary longitudinal
wave.

Two transverse sine waves, each of amplitude |
4 mm wavelength 2m and time period 1s and |
in phase at x = 0, t = 0 are traveling along |
x-axis in opposite directions. Obtain the ,
equation of the resultant wave. Calculate the
maximum displacement at x = 2.3m. Find the
positions of the nodes and antinodes.
2+4=6

(¢) Show that in forced vibrations the response
R is inversely proportional to the frictional
force. 6

3. . Answer any three questions : 8x3=24

(a) Show that composition of two simple
harmonic vibrations of equal time periods
with phase difference o acting at right angle
forms an ellipse. If the ratio of the amplitude :
between the two waves is 2 then find the
angle between the major axis of the ellipse
with the x-axis when o = (.

Explain how the frequency of a tuning fork
can be determined using Lissajous figure.

4+2+2=8
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(b) Show g o faimple harmonic type when
discharging is of s
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A condenge, Of capacity luF, and j
of 021 an

nductance
4 resistance of 8000 are
COnnecteq in Series. Check Whether the
Circuit jg Oscillatory, T+1=g
©) Whyth
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4 periodic function of 8
for m wi lime period T and amplitude
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(¢) The displacement y(x, t) of a plucked string

.

along transverse direction satisfies the
o’y 1 d%
aZX V2 a'zt

following wave equation

T
where' V= \/% represents the speed of the

transverse wave. T being the tension in the
string and p, the mass per unit length. Find
the displacement y(x, t) of the string under
the following boundary conditions

(i y=0atx=0and x=L for all valyes
of t

(i) Att =0

(a) %=0 for all values of x

d
(b) y(x, t =0) = "(;X for O<x<aiand

d
Y(X,t=0)='—L_a(L—x) for g<y<.

where L is the length of the string and
d is the displacement of the string at a
distance g from x = (. 8
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SECTION - 1l
Marks — 20

(a) What is achromatic doublet ? 1

(b) What do you mean by circle of least
confusion ? 1

() Under what congition the matrix method can
be applied to an optical system ? |

(d) Name one aberration each suffered by image

when the poing object is on-axis and off-axis
for a Jepg 1

ALSHet ANy one question : 43154

(a) Find the Matrix for a spherical surface of
radius of Curvatyre R separated by two media
Wi'f—h Tefractiye indices n, and n, when the
onect IS placeq in the first medium at a
distance from the surface. 4

y/ Derive the lens formula for thin lens using

o Princip]e. 4
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6. Answer any fwo questions : 6x2=12

(@) Find the equivalent focal length of two lenses |
with focal lengths f, and f, separated by a

distance d. Hence find the positions of the
second principal point and second focal
point. 4+2=6

(b) Show that the combination of two lenses
(made of same material) can minimize the
chromatic aberration if they are separated by
a distance equal to the mean of the focal
lengths of the two lenses. 6

() A thick equi-convex lens made of a material
of refractive index 1.5 has radii of curvature
of the two surfaces 0.4 cm. The thickness of
the lens is 1 cm and lens is placed in air.
Obtain the system matrix and determine the

focal length and the position of the unit
plane. 6
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