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FHREE YEAR B.Se. DEGREE (CBCS) EXAMINATION MAY - 2017
SECOND SEMESTER
PART - 11 : PHYSICS (WITH MATHEMATICS)
PAPER - 1: WAVES AND OSCILLATIONS
(Revised Svllabus w.e ). 2016-17)

lime s 3 Hours Max. Marks :75

Section - A
Jgrendn - Q
Answer All questions. (5 x 10 =50)
o Gj%flui‘o ANRLTA LIRSV VRO RO
. w)  Define compound pendulum, Explain the method to determine acceleration due to
gravity ata place using compound pendulum.
DS 0ERD NS0, HHE* D GHRRN0D, & EBd® HbhEBBHno Mo
NARVENNER VR

OR

b)  Whatare Lissajous figures? Explain the resultant of two simple harmonic motions of

different frequency acting along two mutually perpendicular directions.

D Qgrer ©ITI? Jogh FR:yTgen $ON BB wowore (HROKK) Both
:éb'és&vovéés' SoTro HOS Sod@rased) S80S0k,

a)  Derive the differential equation for damped and forced oscillator.

9

@B DO aeE)S Soroh ws8ed SEBEr Tugod.
OR
b)  Whatis resonance? Explain amplitude resonance and velocity resonance.

ODTE0 OIMIW? Eodd JOWA B0 LB I wrtonsd HB0HKW.
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LW State Fourier theorem. Fvaluate the Fourier co-ellicients A A, and B,
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OR

W) Obtain fourier series expansion of the periodic function ((t) the period ol whichis |
: _ T , T
and which has the value zero trom O to 3 and value | from 10 |

“

and zero once

-

again and soon,
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4. @ Discuss the modes of vibrations of a stretched string clamped at both ends.
Both O30 DNoSuER dRE® DEE Bobarolh B0,
OR

b)  What are longitudinal waves? Obtain wave equation and its solution for longitudinal

vibrations in bar.

gy SSorren @RE? Sies® D) g storret 080G Towd, HOPR)

Wwedodok.

Q) What are ultrasonics? Write the properties and applications of ultrasonics.

'Ji

SO ey ORMPRL? v Fogey, VRNGTORD [Eeahod.
OR
b)  Describe the piezo-clectric method of production of ultrasonics.

@86@'3@ c3®;)§<§6 &tﬁsmciapsc‘; éca'&‘() a’agoéo&.
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9.

10.

11.

Section - B

Syglidsn - 4
Short Answer Type

Answer any Three questions

g Garl ity Gilpitions Bty
A 7.

RZEVIRS .7".,) Semes el

Ezplain the principle of superposition of waves.

: -/ T ST
FeEE Lrrodo Gk LEIndeid (Trdhob.
A

Explain the energy transport in strings

Z S L o o L 4 )
é/“ ] 'ag,( 25Te)) sie) OO,
e <.

Write any two detection methods of ultrasonics.

£ o2
e Moo P - =0 Ja - AP 5% - "
”‘.S'/' woeis (y_’i.’/’.ﬂ 2028 Bots H6&neiss ‘?dzC’i,
-

Section - C
Dgefidn - B
Answer zny Two guestions

- | R A AP L . S L.
% Eof Bolh L ek Liroriime Bedin
4 2.
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/4 . .
41 + 3 metre. Find the freguency and the displacement after time | sec.

(3 75=15)

2x%5

=10)

The displacement of the particle excuting simple harmonic motion is given by x = 10 cos

[PT.O.
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. \ Lo Lee 240 vibrations per
The quality factor of a sonometer wire is 2\ 10%, On pluckimg 1t makes 2

Yo . : : e to half the initial value.
second. Caleulate the time in which amplitude decreases half the 1t

(S 240 SodTren Dol
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Find the fourier coefficients of the function fv) =y, — T =¥~ T
SRhato Q) =1 - Ter s T ey Heabs hesod SRRod.
A copper rod of length 2 m is free at its ends. The diameter of cross section of the rod 18
0.01m. Find the fundamental frequency of longitudinal vibrations. (Velocity of sound in

copper 18 3360 ms).

Tos S5 2 &, 38 SgPs sy 0.01 O wand

& Al =~ P R
=< LN Dol N - ‘,efsg o R = §
SRFY STOT (EIDF TURTPY, IS8, (5790 S0 Do 3560 /D).
) < O o Q

A magnetostriction oscillator has a frequency 20 KHz. Ifit produces sound waves of velocity
0.2 X 10° m's. Find the length of ferrite rod. ‘

sabes DS Soto @ng FRPRe 20 KHz 8 6.2 x 10° /3 JKo 893 &0
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THREE YEAR B.Sc. DEGREE (CBCS) EXAMINATION - APRIL/MAY 2018

SECOND SEMESTER
Part 11 — PHYSICS (With Mathematics)
Paper 1 — WAVES AND OSCILLATIONS
(Revised Syllabus w.e.f. 2016-2017)

Time : 3 hours Max, Marks ; 76

1 (a)
(b)
2 (a)
(b)

SECTION - A
PES -
Answer ALL questions.
&R) (DO FDIEERB) BN

(Marks : 5 x 10 = 50)

Explain how the value of ‘g’ is determined with a compound pendulum. (10)

HOBS 0ER0R0 SSBIRD HHBBLEEBN Fon0d DD HiHB0YH.

_ Or
Discuss the mathematical theory of combination of two simple harmonic motions of
same frequency acting along two mutually perpendicular directions. (10)

Sz FrRzHTegen IR J8Q)8o eoworr 982N Bocd X)dq‘i;ﬁ“u'(aéﬁ Doare Hod
Sod@rearg) fBErSos® $ByowHw.

What are damped oscillations? Derive an equation of motion of damped oscillator
and find its solution. (2+8)

OIOPE T BRITR? BBHEEEL) B0k, 0 $RKETY) ool oo 62,08
E0R™RB0. | |

Or

What is resonance? Explain amplitude resonance and velocity resonance.  (2+4+4)

@RVT0 R RN? K05 B80S e o 8050 D edrarond 958050,

[P.T.0.)



4.

]

() State and explam Fourier theorem, Dervive the expressions for Fourter coclhicionts

(4177)
DBad fi)r;g:om".':)l "0 DH00H. B KETO) DHEEEN N G 33900,
Or
(b)  Ixplain the method of Fourier to analyse a square wave, (10)
»Bad 5@5‘0@":(3) a3 RO DesGone docs HHEON"R) DabaEs w0600 DHB0NH.
L o m
(2)  Derive an expression for the velocity of a transverse wave in stretched string. — (10)
SRR Hitp Hosredod @65‘3 BEOK HHHHE DMEBEDHNH 0726100,
Or
(b)  Discuss the modes of vibration of a longitudinal bar champed at both ends. (10)
Boch D580 WRoBAD KGE" DB Koswroi DHBoRH.
(a) Explain the magnetostriction method of producing ultrasonics. (10)
@5 DI P HEO D0° e00HD B DHBOYH.
Or
(b)  What are ultrasonics? Explain the experimental determination of the wavelength
of ultrasonics using acoustic grating. (10)

@AETOO ODTDA? 50 ro¥o) GIIRoY @GO BB ) (FOI Ky HgEon®
SR’ EarR) 2HB80HHw.

SECTION - B
ES - ®
Answer any THRELE questions.
DDA BT ()0 FRIFRH5000 BedgHw.
(Marks : 3 x 6 = 15)

Define simple harmonic motion. Write the physical characteristics of simple harmonic
motion. (2+3)

SEETTEESOII0 RDEGDOHB0. HETTO LTI GIE), BOY POEEInNe) (705050,
Explain logarithmic decrement. (5)

50583375 §eathidn 2580,
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8.

10.

11.

13.

Write the limitations of Fourier theorem. ®)
PBArD DroBian Gy, HBWBOD FOHID.

Derive an expression for the energy transport in the wave motion along a stretched
string. ®)

B2 SHS® (Saredod BE0NE [SR-07D8 SD08TEaNR SBBODID.

(®)

Write the applications of ultrasonics.
OEIN VHET O [EEasD0.

SECTION - C

Answer any TWO questions.
541808 B0t (5305 FHTTHB BOIHH0.

~ (Marks : 2 x 5= 10)

If the time period of a simple harmonic oscillator is 2 sec, and its maximum velocity is
10 cm/sec, then find its amplitude. (5)

BETT O Do Jahotox 28 Eoso @RBEIs o 2 sec, 8o TR KB Dio 10cm/sec,

000N T°0 03D 808 dod?

The amplitude of an oscillator of frequency 200 Hz falls 1/10 of its initial value after 200

cycles. calculate its relaxation time and quality factor. (5)

200 Hz 2:9:5%:08° $0D:0%) &'o¥o E05% 58208 200 SoSvre T 1/10 & Sodokd BRS
S 2 . n

LY

0 B0E)RS SR 2080 Q- HEEND0 EHH0.

A steel wire of 150 cm long has mass of 5 gm. It is stretched with a tension of 1200N.
Find the velocity of transverse wave travelling in the string. (5)

150 cm 2590 &y, S (835078 BS® 5 gm BIS” 1200N o B35 w0 Soteey B

DRODIHE ANS® 200 (SArB0D HEE BEIMTY SRORTVSW.
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A magnetosteriction osellator has a froquency of 20 KHz . 11t produces sound waves of

1 ? \ " - ' r
veloay 625 10 m Zsee . 1Mind the Tength of the ferrterod. (5)

ey, o8 e Eoto dloy

y IO 20KHz. @8 6.2x10'm/sec Do EYI G550

A Ay " } 5 Al ) ey v i o " \G q
OO (;:"?‘)s'ﬁ :‘\"‘,’c BIAIN !,é Al YD 508 ele)

A quart 8 evystal ha thickness of 0.001m, youngs modulus is 7.9x 10" N/ m* and density
w600 ke/m® caleulate the fundamental frequency of the crystal. (6)

0.00 T oo s'“gg:\r Wydo abofl feso 7.9x10"N/ m? 08050 o 2650 kg/m?

eranéd AN QLY DY :"1).1)50 Qo7
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SICOND SEM ST
Part 11 Physieds (With Mathomatics)
Paper T WAVES AND OSCIHLLATTONS
Lor the students admitted during 2016-2016 only)

3 hours

SICTION - A
DN = W
Answer any FIVIS of the following,
o B0l wrd” DD 0 (ot GG (2053053,
(Marks : b= b =~ 24b)
Define Simple Harmonie motion and write its characteristics.

DO Gromins HOREVRY DECHOD G LPOEEINI (27052000

What ave Lissajous figures? Wrile Lheir uses,

ORyEre DEeD DN Aoy et EadIenre) [Ua5D).

Define “Quality factor”, [oxplain its importance.

“Koea e’ HEGoN B'R RRSSLI DHBODINN.

Define “Relaxation time”. Derive the formula for it.

“Berdyie 570" DUFHOBIN. o8 DEEGENHND) TN,
What are the limitations of Fourier theorem?

$HBAd %bcgoéimbgj Ko S820080e5?

Distinguish between the harmonics and overtones.

BRVRGomED, BORGOTLY A Bezero 2580,

My, Maurks 2 ThH

(%+5)

(3 +2)

(2+3)

(5)
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. ; >, > both ends. 5
7. Discuss briefly the longitudinal modes of vibration of a bar clamped at both (5)

00c 2580 B0 o) & aibotsy ey Ko BisaeRo SO0,

. . . . " 5
8. Write any five applications of ultrasonics, o

B0 B0 D8 @0HET0R FraE0,

9 (a)
(b)
10.  (a)
(b)

SECTION - B
Ao — D
Answer ALL the questions.
Q) D)L SHrErRHen ERof0H.

(Marks : 5 x 10 = 50)

Discuss the combination of two mutually perpendicular simple harmonic vibrations
of equal frequencies, (10)

VORI TR0 1Y, BR)S 00wBIS® 38593 Botk REEFTEYE Bomre SApsiBd
HByoBoH.

Or

Explain how the value of ‘¢’ s determined with a compound pendulum. (10)

KBS 0808 Koty #g8ea0 ‘g’ @ Je 8R080),06°5° 93B0)500.

What are damped oscillations? Derive an equation of motion of a damped harmoni_c
oscillator and obtain its solution. 2+ 8)

BIEEG Some0 @08 AR0eh? VINY TorEs Eesinto S IDELETR) T, w0l
98, 0°) AIH0BB.

Or

What are forced oscillations? Obtain an expression for the amplitude of forced
vibration. B+7)

) & Elomre 008 D032 W), B 0I5 SBBE H5AESeI0Ky C206R00.,

o
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13.

(a)

(b)

()

(b)

(a)

(b)

State Fourier theorem. [ixplain how the [Fourier coefficients can be evaluated.
(2 +8)

wB6k DETOBHIN0 By, HBGEL KesTol) BHEEEHNe0 Jor B8)IE° D5B0BN.

Or

. L
Using — Fourier theorem analyse a triangular wave. (10)

o

DO vErowR) EB®BIRoD (BE IS HEOKHVH TFN0IN.

(i) Discuss about the energy transport along a stretched string. )
DO B %8 (S0 K378y HBY0BOE.

(i) A stretched string of length 0.25 m has a frequency 300 Hz in the
fundamental mode. [Find the velocity of the transverse wave in the string. (5)

0.25 m 2v¢s) o BB GIS® (Se 93950 300 Hz eond SKS® 85 dok
DR 8508%) 06
Or

What are longitudinal waves? Derive the equation of longitudinal wave in a bar.
B+7

RIQYs BB W B2 EGS’ IT wPEs BEOK HREBETR) GETBoBod.

What are ultrasonics? Describe the magnetostriction method of producing
ultrasonic waves. B+17

BEGI) @B D? 0,08 BTN HES &0 @BETO ETEHN0 DHBoVIBL.
Or

ixplain how do you determine the wave length of ultrasonic waves. Calculate the
fundamental frequency of a quartz crystal of thickness 0.001 m. Y =7.9x10" N/m2

and p = 2650 kg/m® . (5 +5)
OGO HEOK EEINR der AYoRS” D5B0HKN. HootHn 0.001 m Ko ¥ s EE
3yedso G, SGD0E  REYRINR B oHIW. ¥ =7.9x10°N/m? 580w
p =2650 kg/m” .
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