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Q.no. | Question Ma | Distribution DL | BT | CO

rks

Qi(a) | Enumerate the possible sources [6] | 2M each M |K |1
of noise and discuss the remedies C
to reduce them in an auditorium.

Qi(b) | Describe with help of a diagram a | [4] | Diagram - 1M, M |[K |1
set-up for Ultrasonic non- Explanation - 3M C
destructive testing of a
mechanical component.

Qi(c) | Calculate the natural frequency of | [4] . L |A |1
vibration for quartz crystal of Formula: f = — ‘@ =
thickness 5.5 mm. Given: Density o
of crystal = 2650 kg/m?3, B = 3.8 g (3.8+(2)s.4)x1010
x10'°N/m? and S = 4.4 x1010 2x5.5%103 2650 -

N/m2. 5.49x%105 Hz

Q2(a) | What is piezo-electric effect? [6] | Piezo-electric effect statement - | M (K, |1
Describe with the help of a 1M, diagram and description - C
diagram an oscillator which 3M, Oscillator frequency and
produces ultrasonic waves using mechanical frequency - 1M,
inverse piezo-electric effect. What relationship - 1M
are the formulae for the frequency
of the oscillator and mechanical
frequency of piezo-electric crystal?

What is the relationship between
these two frequencies?

Q2(b) | Explain what is reverberation [4] | Explain reverberation time M A |1
time and how is it measured? (with diagram) - 2M K
Draw appropriate diagrams for How to measure it (with
both. diagram) - 2M

Q2(c) | A window opens on a busy street. | [4] | Intensity I =2 and I, = H |& |a
Street noise results in an g toib
intensity level of 60 dB at the 10l0gy0 (Io‘) s 1= I X 10075 =
window of area 1.58 m?2. How P
much acoustic power enters the f
window, via the sound wave. s PmAX ID‘>1<210(”-/(16‘;)/10)

Given threshold sound intensity Ip =1.58 x107* x 10
= 102 W/m2. =158 x 10w

Q3(a) | Derive the conditions for [6] | Diagram - 1M, derivation forA [M |K, |2
constructive and destructive - 3M, condition for constructive C

interference for reflection from a
thin uniform film with thickness t
and refractive index p surrounded
by two media with refractive
indices p; and pa, respectively.
Light is incident through medium
with refractive index ;. Given

and destructive interference -
1M each




i< p and p> pa.

Q3(b) | Draw a ray diagram for [6] | Ray diagram and definition- K,
Fraunhofer diffraction from a 2M, conditions and intensity C
diffraction grating and define B. for principal maxima and

. sina\ (sinN, ini L
Assuming, Ey = En (— )(sin;), minima- 4M
derive the conditions for principal
maxima and minima and
intensity for principal maxima.

Q3(c) | Calculate the angles at which the |[4] | a= 0.2 mm, A = 5890 A = 5890 A
first dark and the next bright x 10-"mm
band are formed in the Condition for minima:

Fraunhofer diffraction pattern of a asinf = ni
slit of width 0.2 mm. Given A = B iy TR
5890 A. g (?)
. _q (1%5890 x 1077
n= 1,0 = sin~t (2S0X0T)
0.1687 degrees
Condition for first secondary
maximum is
asind = (n + 1/%)).
. 0 =sin™? M
a
Bty (1.5 X 5890 x 1077
=sin 02
= 0.253degrees

Q4(a) | Discuss with the help of a [6] | Diagram - 1M, 1M each for &
diagram, the basic design of a different parts of a A
spectrometer, using transmission spectrometer
diffraction grating and an array
light detector.

Q4(b) | With the help of a neat diagram, explain | [6] | Diagram - 1M, Derivation of C,
the working of anti-reflection coating thickness— 1.5M, Derivation of A
(ARC) on the basis of interference from a refractive index— 1.5M,
thin film. Derive (a) the minimum Purpose: spectacles - 1M, Solar
thickness and (b) refractive index of the cell- 1M
ARC for normal incidence of light. What
is the main purpose of ARC on (i)
spectacles made of glass (i = 1.5) and (ii)

Solar cell made of Si (u = 3.45)?
Q4(c) | Interference fringes are produced with (4] g = i w2 =2uB6 A

monochromatic light falling normally on
a wedge shaped film of cellophane whose
refractive index is 1.4. The angle of
wedge is 20 seconds of an arc and the
distance between successive fringes is
0.25 cm. What is the wavelength of light
used?

2ub :
=2x14x0.25
20 T

%3600 <180
B =6.787 x 10~5cm = 6787 A

—



