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0�.��#1�� (1,0)u = ��	$� (0,1)v = (
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� , , ,a b R Rθ∈ ∈ ���������� 2 2 2( cos sin )a b a bθ θ+ ≤ + (
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�� ,0 0, 0v v< > = < > =�

��� , , ,u v w u v u w< + > = < > + < >

���� , ,u k v k u v< > = < >

)� 9��	���'.��$��	� �		�#� �#�$'.�� �	�+��� ����� ����� , ( 3,1,0)u = − � �	$

(2, 1,3)v = − �������
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5�B ��8��B����	$�5���������(

��� ��	$�.��#$�	����0�.��#����� ����-��-��� �-�����-���	$� �-��-���������
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2

4 sin ( 2 )
lim

2 ( 2)t

t t t
i j t k

t t→

− −⎛ ⎞ + +⎜ ⎟− −⎝ ⎠

�� ��� 2 2(2 ) ( cos ) sinxya xy x i e x y j x y k= − + + + ���	���	�

��
a

x

∂
∂ ���
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y

∂
∂
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2 4( 2) ( 3) ( 4 1)r t i t j t t k= − + + + + + ���������

�� ��	��������	�������	����	� 2 2x y zφ = + �����������	��� !"�"#�
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�� $���� ����� ���� 
������ ������ F=  sin  sin cosy z i x z j xy z k+ + ��
��	���
���
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�� ��� 2 2(3 6 ) 14 20f x y i yz j x z k= + − + � �
�������
C

.f dr∫ � �����  #"#"#�� ��

 �"�"������	������������ 2 3, ,x t y t z t= = =
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du
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�� $���� ����� ( cos ) ( sin ) ( )x xf e y yz i xz e y j xy z k= + + − + + � ��
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f t l
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1 1lim ( ) ,
t t

f t l
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=
0

2 2lim ( ) ,
t t

f t l
→

=
0

3 3lim ( )
t t

f t l
→
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Total No. of Questions : 4]

[5215]-203
S.Y.B.Sc.
PHYSICS

PH-221: Oscillations, Waves and Sound
(2013 Pattern) (Semester - II)  (Paper-I)

Time : 2 Hours] [Max. Marks : 40
Instructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
3) Draw neat diagrams wherever necessary.
4) Use of logtable and calculator is allowed.

P435 [Total No. of Pages : 2

SEAT No. :

Q1) Attempt all of the following. [10]
a) Define angular simple harmonic motion.
b) Define intensity of wave. Give it’s unit.
c) Give the differential equation for damped harmonic motion.
d) Give any two industrial applications of Lissajous figures.
e) The frequency of damped oscillator of mass 6 gram is 10 Hz. If the Q

value is 600, determine the damping coefficient.
f) What is velocity resonance?
g) What is violet shift?
h) Define reverberation and reverberation time.
i) The velocity of transverse waves over a stretched string is 400 cm/sec.

If its mass per unit length is 10 gm/cm. Find tension in the string.
j) Draw kinetic energy, potential energy and total energy with position curves

for undamped simple harmonic oscillator.

Q2) Attempt any two of the following.
a) Show that the rate of absorption of energy is equal to the rate of dissipation

of energy in case of forced oscillator. [5]
b) Obtain an expression for velocity of longitudinal waves propagating

through a medium of density & and bulk modulus of elasticity k [5]
c) Describe stroboscopic method to determine frequency of tuning fork

and A.C. signal. [5]

P.T.O.
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Q3) Attempt any two of the following:

a) The equation of damped motion is given by

2

2
8 24 48 0

d x dx
x

dt dt

⎛ ⎞ ⎛ ⎞+ + =⎜ ⎟ ⎜ ⎟
⎝ ⎠⎝ ⎠

Find the frequency of damped oscillation. [5]

b) Electrons in an oscilloscope are deflected by two mutually perpandiculer
fields in such a manner that the displacement at any instant is given by

4sin( 30º )x wt= +  and

y = 4sin wt

Find the nature and equation of resultant path. [5]

c) An alternating emf of peak value 200 volt is applied accross the series
combination of an inductor of inductance 20 mH, a capacitor of
capacitance 2μf and resistance of 50Ω. Determine resonant frequency,
quality factor (Q) and band width. [5]

Q4) A) Attempt any one:

a) i) φ = a eik(x–ct),

Does it represents the equation of wave motion? [4]

ii) Show that the Doppler effect in sound is asymmetric in nature. [4]

b) i) What are Lissajous figures? Describe optical method to demostrate
Lissajous figures. [4]

ii) The amplitude of a pendulum of period 0.5sec falls to half of its
initial value in 230.3 sec. Determine the quality factor (Q). [4]

B) Attempt any one of the following:

i) The intensity of two sounds are 1.2×10–9 W/m2 and 5×10–10 W/m2

respectively. Determine their relative loudness in decibels. [2]

ii) What is seismology? Give any two applications of it. [2]

� � �
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