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SARDAR PATEL UNIVERSITY

BSc Examination [Semester: |]
Subject: Physics Course: USO01CPHY01
Propetties of Matfer and Sound Waves

Wednesday, Date 24-10-2018 Time: 2,00 pm to 4.00 pm Total Marks: 70
INSTRUCTIONS:
1 Attempt all questions, -
2 The symbols have their usual meaning.
3 Figures to the right indicate full marks.
Q-1 Multiple Choice Questions; [Attempt all! ' 10
(i) is the perfectly plastic material.
(a) Putty . (b)  Silver
(¢}  Quartz Fibre (dy Copper
Theoretical values of Poisson’s ratio lies between
{fa) -landO {b) -1and +0.5
(¢) -0.5and +1 {dy -land-2
(i) In bulk modulus, there is a change in the volume of the body but no change in
(@) Length B (b Size
{c}  Angle o (d} Shape
(iv}  The twisting couple in a solid wire is equal and opposite to the
(a} Force {b) Work
(¢}  Restoring couple . ‘ {(d} - None of these
The geometrical moment of inertia is _give‘n by .
(@ I, =ak? : b) I =a%k
© p=a?/k - @ ly=afk?
(vi)  The velocity of sound will be greate'st in .

(@ Air (b} Metal
{c) water ' (d) Vacuum
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{vii) Atwhat temperature the velocity of sduhd in air double its value at 0°C.

(@ 273°C | . (b) 546°C
©) 819°C _ @ 1092°C

B (viii) ' According to Newton's formula, the prop'agation of sound waves is

{a)  an isothermal process (b)  an isobaric process -
(c) an adiabatic process (d) None of these.

(ix) 1belisequalto

{a) 1 decibel ’ {b) 0.1 decibel
(c) 100 decibel (d) 10 decibel

(x)  The sound which creates a pleasing effect on the ear is called

{a) Noise _ (b)  Ultrasonic
(¢}  Musical sounds (d) Infrasonic
Q-2 Answer the foliowing questions in short. {Attempt any ten) 20

(1 Define (i) elasticity and (ii} plasticity.

(2) State Hooke’s law.

(3) Define (i) Young's Modulus and (i) Bulk Modulus.

{4) Write an expression for a twisting couple per unll twist of a thin wire. (Denvatlon is
not required)

(5) Write drawbacks of the statical method.

(6) Draw figure of the inertia table.

(7 Define (i) longitudinal waves and (ii) transverse waves.

{8) Write a note on the effect of humidity. on the speed of sound.

() Discuss any one application of Kuﬁdt‘é 'tube'.

{10) What is audible range of sound? Define infrasonic.

~{11).  Write any four applications of ultrasonic waves. {Detail description is not required)

(12) Define {i) loudness and (ii) intensity of sound.

Q-3 (a) Provethatin the case of eiongauon strain, the work done per unit volume in 6
stretchmg the wire is equal to =X stress X strain.
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Q-3

Q-4

- Q-5

Q-6

(b}

(a)

(b)

(a)

(b}

{a)

{b)
(a)

(b)

(a)
(b)

A steel wire 1 meter long and 1 square mm in cross section is suspended from
rigid support and 5 kg mass is suspended at the free end of a wire. Calculate the

increase in the length of a wire. Given that: ¥ = 20 x 101N [ 2

OR

Define Poison's ratio (o). Describe an experiment with necessary figure to

determine Poisson’s ratio of rubber tube and derive ¢ = %(1 - %Z—D.

Derive refation ; = 3— + % between three types of modulus ¥, K and 7.

Describe Maxwell's vibrating needle method for determination of modulus of

srla®(my—m,)

rigidity and derive expression: = o (E-00)
274

Wirite a note on tarsional pendulum.

OR

Define Cantilever. Obtain an expression y= %ifor the depression produced in
: } g

the free end of the cantilever if the weight of the beam is ineffective.
Write a note on bending of beams.

Derive the formula for the velocity of longitudinal sound waves in a metal rod.
Write assumptions for Laplace's correction formula for the velocity of sound and
derive Laplace’s correction formula for the velogity of sound.

CR
Discuss Kundt's tube experiment in detail.
Discuss the effect of pressure and temperature on the velocity of sound in air.

Define ultrasonic and discuss the Piezo-electric method with the necessary figure
for the production of ultrasonic in detail.

OR
What is Doppier effect? Discuss the Doppler effect: (i) when source is in motion
and observer is at rest and (ii) when observer is in motion and source is at rest,
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' SARDAR PATEL UNIVERSITY
. BSc Examination [Semester: 1]
Subject: Physics Course: USQ1CPHY01
Properties of Matter and Sound Waves
Wednesday, Date 24-10-2018 Time: 2.00 pm to 4.00 pm Total Marks: 70

INSTRUCTIONS:

1 635 UBL 5201d 8.

2 35 (oo Uldiofl wold) 2] B,

3 oMl oiiegii R8d s @ A usiell gq o sald B,

WA ellel vl Wi 2lou fdsed uaje 53 (635 U spuid ). 10
(i) AyeiwFes usiel 8.

(@  digl oflll Hidl B (Putty) (b) i)

(©)  saidn s1o0e A diof

(i oot Jeidee] Aegilds yer - ql @)
@ -udp {(b) 13 +05
()  -0.5%4 +1 @ -1ud-2

(i) 56 Reuld2aius 218 (bulk modulus) Hi ey (volume) Hi 5251 B uig Hi 5169

2512 ofefl,
(@ doug B uRy
© vl @ wsR
(iv) et dIR Mi A1 YoH (twisting couple) ol Feg e [t [Eoum D,
@ o (b) spl
(€ Yel:Riys 3oy d il 518 «ifs

) elMfAs orscaef] isumL o3 eailar 3
@ I, =ak? by I =ak
© L=d/k o () I =a/k®

(vi)  qflel} oy Hi Hedd 8y Q.

@ el - (b) g
© wl @) Yeutgsiel
(vii) AMHIA Sel] tdfedoil Aolof Hey 0°C oft Aol Y& sl o] gy B,
(@) 273°C (b) 546°C
() 819°C (d) 1002°C
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(vili)  stjeelell Yol WAAUR, e} o], LLAURA 8.
@  uHdnlY () uHsledly
0wl @) wuiel 519 <&

- (%) 106 (bel) w28 : ,
()  13[ed (decibel) (b). 0.1 304 (decibel)

() 100 3fuoid (decibel) @ 10 3[ud (decibel)
(X))  %B st U2 wideslds 21 telld 8 d el fole} s2alHi wid 8.
(@) dlaie \ b  weerlis

(©)  aolld «i) el (Musical sounds) ) pegiillls

w2 olleil usileit dsHiwdind Byl (519 Ul &) 20
()] c et AL () GetldRelUsd (etasticity) 49 (i) RISl (plasticity).
(2) 85 AL G avl. '
@) cutu Ak () Yateil féu[awmsdl ¥l (Young's Modulus) and (i) 5& Rauldeius
. 3% (Bulk Modulus). ' ,

(4) WidOLL iz M2 BLsu 4ot €16 duyRU (twisting couple per unit twist) o 21591 €ul.

@pilsaA diradld Aed sl ag2e3) otefly-

B (e d (statical method) of) vipfiad seildl.
(6) o5l 2w (inertia tablé) ofl w15l £,
(7) cayuall w0l (i) Adld Al sl (i) doild a2l .
(8) ey (5o 255U Uz Aol 21242 (Effect of humidity on speed of sound) A8 &s-iiel €uil,
@ s Al etofl ol 16 D5 GulaL (applcation) HHCAL |
(10)  taifalefl sitcd 3% (audible range) 9 B2 BesR\[65 (infrasonic) ofl cypul ),
M) RIS el SIBURLAR Guailoll auil, ([otdarr dalet el ell).
(12)  cuiual Bl ) woelidi (loudness) w2 (i) viciesell dlsiel (intensity of sound).

w3 @y il fslduR A1 5 3 ol aira WadL MR S5y 56 €16 ad s = 3
%x UfdH o] ﬁ{rﬁ (% X stress X strain) %29 8. ‘
o) 1+l dous A 1 ARl w56 AAsUL HRAAdL B8 wWlasl diRa &3 25l 4
Guaell @2513@ B detiysd DI 5 [BIM €0 a2510d & dl diell dotteHi Al

quid) 20, dietl e leleR Aol FefdReiusdl 215 ¥ = 20 x 1070 Ny e 8.
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w3

U4

W4

W5

LX)

W8

K

()

{«)

()

- {u)

(%)

- {w)

()
(v

()
{u)

uielql
WoAelell YRl (Poisson's ratio) (o) ALY 52, 20426l Aoflolt  [1BHotol

JJ8NxiA et {Ret st 412 waed] vitsld Wi el eteflett Ulole] alet 53) w4

o=1(1 —ig‘g) dlzd).

AR €3l ¥5 ¥, K el p @l Ao 2 =24 Ll

tadt s (n) 2Hdl Hieell Asudadil Weofla dla ueld  (Maxwelfs vibrating
needle method) < qifel 53 4 o1 53; p = BT

(G-
aet €145 (torsional pendulum){dil gseild qui),
e}

5l2Ad?  (Cantilever)ll cuiti wid). 9 oflud ool [lAMASRS SlU )
AlRddzell Yoo DSl Geugl udal wdepst (depression) Hi2 y =§”-’Y~‘1;i isw
g

qod),
6{tHe] elHet (bending of beams) UR 35elly qull, -

Higeli AN M Aold tdfe d2ofleil dots] Yot dizel). |
telfetof] QoL (2 et ldtofl Yzl qull 19 tel(Fefl A0, Ui Qna -l YRk
Y (Laplace’s correction fdrmuia) o dirdl.,
, vl
§5ell o101l (Kundit's tubey o1l WL (@8] (@olcite o),
SAIML 4cliogell AL YR €418l e ctiuHIsto]] WAL YU 53,

RIS Aaifd 52w welilFisdl Gallead uR wisld wd Wil
6a52ls usglct (A2 [@ode 2 Arend),

' B vl
S AR 8 87 (i) o et UG Gl wd @dleis Gur Sy wa (i) R
[1€1a1s AUl S14 A vl (B2 S1U 1 e WA [@9) F@oldal R Uend),
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