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1162
First Year (T.D.C.) Science Examination, 2018

PHYSICS
(Oscillations, Waves and Acoustics)
Paper-11

Time Allowed : Three Hours
Maximum Marks : 50

PART - A (@ug-31) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
Tt v A ¥ ) o g S TE v W e 1 8
g9t Ui % 3k 9arT ¥ |

PART - B (@us-9) [Marks : 25
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
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PART - C (@ug-9) [Marks : 15
Answer any mwo questions (300 words each).
All questions carry equal marks.
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PART - A
(@ue-31)

1. (i)  Explain transcient oscillations.

el S Sl WHARA |
(ii) InanLCRcircuit L=1mH, C=10puFand R = 100
Calculate frequency of resonance.
fdl LCR uftaar # L = | fieft &4, C = 10 weardes
TE R = 10 319 1 3171 3mgfe s muen Hifed |
(iii) The amplitude and maximum velocity of a particle
executing simple harmonic motion are 7 mm and 4.4
nv/s, respectively find the period of oscillations.
o atd fd # @ fedt =0 %1 s\ ve sifusan
An w1 7 ot qw 4.4 HA. & | oW w1 79 FIf)
(iv) Find the value of a, in Fouricr expansion of the wave
given as the expression :
fix)=A;0<x<n

=_A mrm<x<2n

f(x)=A:0<x<m
=-Amax<2n

¥ o1 W F FRA forwar # o, F 9= 71 Fifd
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(v) Write relation between Bel and decibel units of
loudness.
YEAdl T 9l Ud SHiad Shd § 9wy fafad
(vi) What is the difference between fundamental tone and
overtones.
T @ Td Awatahl o 947 a7l 87
(vii) Show that y = 5 sin 2x.cos vt does not satisfy the

classical wave equation.
TwiE? fob y = 5 sin 2x.cos vt Fat@ma a1 Wit =1
P TE A E

A

. | Ka
(viii) Let @=4 5"‘[‘;‘J » then find the group velocity.

Ka
2

qﬁm:ﬁ!sin( Jz—h‘q{gﬂﬂmaﬁﬁﬁl

(ix) The lighter used in kitchen is a transdeucer; explain.
TEE T HW A T oo (MER) T S 8,
THAZY |

( x) Explain high fidelity.

. T JeETdl H T |
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PART - B

(@vg-a)
UNIT -1
(F1g-1)
2. Displacement of a particle executing simple harmonic motion
is given by the expression :
x = asin{wf +0)
At t = 0, the displacement and velocity are Xo and v,

respectively then prove that : http://www.mlsuonline.com

-1

2
¥, X0
a= (I§+a‘-’;J and tﬂn¢=-j—-. 2Vt 2Ve=5

o

@ gl nft R @ vt %o & faeame a1 5o & -

x = asin(w! +0)

afe t = 0 R fqem wd & e ¢ aa v, & @ fag iR
foF -

. y v Xy
a= (x‘;+-i:] qe tan¢ = ——
o Vo
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3.

Can we consider an LC circuit as simple oscillator ? If ves,
then write the equation of motion and find frequency of
oscillations. If not, why ?

F L.C 70 ) 97 diers T S gEa 87 3%, o i
w1 T fofad T A afe WA B af T, 9
i ?

UNIT - 11

(FHIE-11)

Describe transverse oscillations in couQled oscillators and find

the cut-off frequency.

wgrt Qe § Sy el F ren F wd saw sy
I Ao |

Write expressions of the full wave rectifier and a square wave

in a Fourier series. Compare the magnitude and frequencies

of the harmonics of same order.

FiER T T gof qin RRewd & HRA Avit § =i el

T g FIfE & Rl % wRomm ue gl @t gern it

e,

g
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UNIT - HI

(THE-11)

Calculate energy flux, energy density, and intensity of a plane
progressive harmonic wave. 2+VA+1V4=5
Tt guae Tl 9 1 He dfvETE, S U U diaal i
T e |
Expression of a transverse wave is .
y{x,1) = 4sin(62.8/ - 0.31x + 2.5)
where x and y are in cm.
Calculate amplitude, frequency, wave velocity, wave length
and wave number. Calculate the maximum velocity also.
1+1+]1+1+1=5
forelt 23 o F1 AF E ¢
y(x,1)=4sin (62.8! ~031x + 2.5)
SR x LG Y ot 5 F
T, Tefe, atman, @i S vd adn dem # Tl Sifed |
e 3 Y it O HIf |
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10.

11.

12.
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UNIT - IV

(FE-1V)
Describe the ditonic musical scale. Specify the music intervals
342=5
THfE (WiaET) wum # 9uE FifGd | TUEE F AW
e T s S

Calculate the frequencies of harmonics for a pipe which is

name and correspoinding frequencices.

open at both ends and the piple which is closed at only one
end. 2/2H24=5
A Al W ge IRy au Had UF f§ R 5 Uy § HaEi &
g =t o Fifed |

UNIT -V

(FFR-V)
Prove that the phase of a transmitted wave does not hange.
fog wifed fo arafaa @& 5t Fen sofafia @ &)
Write conditions for good acoustical design of a hall.
foret BTa % s9g® @it fayw & fac v fafed

PART - C

(EvE-R)
Calculate total energy, power dissipation and quality factor of
2204 20=TV4
wEmf=a SEt Ao w1 s, wiwe T fm T R
O] A |

a damped harmonic oscillator.

PT.O.

13.

14,

15.

16.

Apply Fourier expansion to show that current in a full wave

rectifier is given by the expression :

2 4 4 1
/= f,,r— —~——.COS 20/ — - —— COsS U OI.... ]
J

T 37 I5m
B R % 3vEm § qvigd % 7 ain femad | g w

s A s g .

M~ ’ . 1
| — == .COS 2O ~ -~ coSamI....
LT 3n I 5n I

-

f=1

Give mathematical description of beats formation.

What 1s magneto-striction effect ? Describe the magnetic-
striction method to produce ultrasonic waves.

e a-fawTm yiE F g 7 qugss 901 I B &
grashia-faregor fafy = auis wifed |

Deduce the ratio in the intensity of reflected and incident sound

on a surface in terms of the impedence.
el e W sufaa ud woefda wfa it dom § o s
& vl § ffaa sifed
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