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SECOND SEMESTER (CUCBCSS–UG) DEGREE EXAMINATION, APRIL 2023

Physics/Applied Physics

PHY 2B 02/APY 2B 02—PROPERTIES OF MATTER WAVES AND ACOUSTICS

(2017–2018 Admissions)

Time : Three Hours Maximum : 80 Marks

Section A

Answer all questions.
1 mark each.

1. Relation between Y, and   is ––––––––––.

2. A horizontal beam fixed at one end and loaded at the other end is called ––––––––––.

3. The number of vibrations in one second is called ––––––––––.

4. What is a damped harmonic oscillator ?

5. What is meant by resonant frequency of a forced harmonic oscillator ?

6. In transverse wave motion, Particles of the –––––––––– vibrate –––––––––– the direction of wave

propagation.

7. What is the unit of energy density ?

8. What are antinodes ?

9. Write the relation between velocity of sound and absolute temperature

10. What is reverberation ?

(10 × 1 = 10 marks)

Section B

Answer all questions.
Write in two or three sentenses.

2 marks each

11. Define Bulk modulus of elasticity with equation.

12. What is angle of twist ?

13. What do you mean by intensity of a wave ?

14. How ‘I’ section girders work ?
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15. Define Fourier's theorem.

16. Define Q factor.

17. Differentiate between wave velocity and group velocity.

(7 × 2 = 14 marks)

Section C

Write any five questions.
Write in one paragraph.

4 marks each.

18. Obtain the expression for velocity of sound wave.

19. Deduce the expression for couple per unit twist of a uniform solid cylinder.

20. Derive the expression for the depression at the loaded end of a cantilever.

21. Explain the terms : a) amplitude b) period c) frequency of wave motion.

22. Write down difference between reflections at a free boundary and rigid boundary.

23. Explain the modes of vibrations in stretched string.

24. Explain nodes and antinodes.

(5 × 4 = 20 marks)

Section D

Solve any four problems.
 4 marks each.

25. Calculate the speed of transverse wave in a wire of radius 0.56 mm subjected to a tension of 2kgwt.
Given the density of the material of the wire is 8500 kg/m2.

26. A particle makes S.H.M. along a straight line and its velocity when passing through points 3 cm
and 4 cm from the centre of its path is 16 cm/s and 12 cm/s respectively. Find (a) the amplitude,
(b) the time period of motion.

27. Aparticle of mass 10kg lies in a potential field V = ( 50x2 + 100) Joule/kg. Deduce the frequency of
oscillation.

28. A light metal rod of length 60 cm and of radius 1 cm is clamped at one end loaded at the free end,
with 5.5 kg. Calculate the depression of the free end assuming Y = 9 × 1010N/m2.

29. A circular disc of radius 20cm oscillates as a pendulum about a point on its circumference. Calculate
the period of oscillation.
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30. Find a Fourier's series for the function defined by the equations

Y = 1 for t = 0 to t = T/2

0 for t = T/3

+1 for t = T/2 to t = T

31. Prove that the velocity of a particle in S.H.M. at a distance 3 / 2  of its amplitude from the centre
is half of its velocity at the central position.

(4 × 4 =16 marks)

Section E

Write any two.
10 marks each.

32. Explain transverse waves in stretched string and derive the equation for velocity

33. Define Poisson's ratio. Derive the relation connecting Y, and  .

34. What is damping force ? Derive the equation for damped harmonic oscillator. Explain over damped
and under damped cases.

35. Study the variation of KE, PE and Total energy of SHM with displacement.

(2 × 10 = 20 marks)
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Section A

Answer all questions

1 marks each.

1. S.I. unit of strain is —————————.

2. Relation between Y, K and σ is ————.

3. What is the equation of bending moment of a beam ?

4. Time for one complete oscillation is called ————.

5. For a wave of period 10 seconds, frequency = ————— Hz

6. What is damping constant ?

7. In longitudinal wave motion, Particles of the ———— vibrate ———— the direction of wave.

8. Define stationary wave.

9. A given periodic function is capable of Fourier analysisv if the function is ———— and ————.

10. Decibel is the unit of ————.

(10 × 1 = 10 marks)

Section B

Answer all questions.

Write in two or three sentenses.

2 marks each.

11. What is a torsion pendulum ?

12. Derive the differential equation of motion for a simple harmonic oscillator.
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13. Derive the theoretical limiting values of Poisson's ratio.

14. Explain principle of superposition.

15. Show that in a damped harmonic oscillator velocity decreases exponentially with time.

16. What is angle of twist ?

17. What is anharmonic oscillator ?

(7 × 2 = 14 marks)

Section C

Write any five questions.

Write in one paragraph.

4 marks each.

18. Write and explain the equation of differential equation of damped harmonic oscillator.

19. Differentiate between wave velocity and group velocity.

20. Obtain the expression for velocity of longitudinal waves in rods.

21. State Fourier theorem. Explain its importance and limitations.

22. Derive the relation between elastic constants and Poisons ratio.

23. Differentiate between reflection at rigid boundary and free boundary.

24. Derive the equation for work done work done in a torsion pendulum

(5 × 4 = 20 marks)

Section D

Solve any four problems.

4 marks each.

25. CalculateThePoisson's ratio for steel, given that its Youngs modulus is  2× 1011Nm–2 and rigidity

modulus is 8 × 1010Nm–2.

26. Calculate the work done in twisting a steel wire of diameter 2 mm. and length 0.25 m. through an

angle 45°. Given rigidity modulus for steel is 8 × 1010Nm2.

27. A steel tap is stretched so that its length is 0.001 % of its initial line. If Y = 200 GPa, Calculate the

stress required
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28. A plane progressive wave traveling along positive X direction has amplitude 0.2 cm, velocity

360 cm/s and wavelength 60 cm. (a) Write down its equation when (1) the displacement is zero at

x = 0 and t = 0 ; (2) displacement is maximum at x = 0 and t = 0. (b) Also find the displacement in

either case at x = 120 cm and t = 2 s.

29. Calculate the tensile stress in a wire of density 8000 kgm–3.When the velocity of transverse wave

on it is Qqual to 340 ms–1.

30. Find a Fourier’s series for the function defined by the equations

Y=

1 for t=0 to t = T/2

0 for t = T/3

+ 1 for t = T/2 to t = T

31. Prove that the velocity of a particle in S.H.M. at a distance √3/2 of its amplitude from the centre is

half of its velocity at the central position.

(4 × 4 = 16 marks)

Section E

Write any two questions.

10 marks each.

32. Explain the composition of two rectangular simple harmonic motions of equal periods Define forced

harmonic oscillator.

33. What is damping force ? Derive the equation for damped harmonic oscillator. Explain over damped

and under damped cases.

34. Study the variation of KE, PE and Total energy of SHM with displacement.

35. Explain in detail,acoustics of buildings.

(2 × 10 = 20 marks)
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Section A

Answer all questions.

1 mark each.

1. State Hook’s law.

2. The reciprocal of Bulk modulus is ————————.

3. The bending moment for a circular cross section is ————————.

4. At what value of x, the velocity of a harmonic oscillator becomes maximum ?

5. Define Frequency.

6. Is the total energy E of harmonic oscillator a constant ?

7. State Fourier’s theorem.

8. Give an example of damping in physical systems.

9. Define group velocity.

10. What is intensity of sound ?

(10 × 1 = 10 marks)

Section B

Answer all questions.

Write in two or three sentences.

2 marks each.

11. Give the relation connecting three elastic constants.

12. What are the limiting values of Poisson’s ratio ?

13. What is the acceleration of a particle executing SHM ?
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14. Write the expression for kinetic energy of a harmonic oscillator.

15. What is damping force ?

16. What are longitudinal waves ?

17. What is Reverberation ?

(7 × 2 = 14 marks)

Section C

Write any five questions.

Write in one paragraph.

4 marks each.

18. Explain I form of Girders.

19. Obtain the differential equation for SHM.

20. Describe quality factor and power dissipation.

21. Explain about an anharmonic oscillator.

22. Describe the modes of transverse vibrations in a string.

23. Write a note on energy density of a plane progressive wave.

24. Describe acoustic grating.

(5 × 4 = 20 marks)

Section D

Solve any four problems.

4 marks each.

25. Determine the force per unit area required to compress a volume of water by one percent. Bulk

modulus of water is 2 × 1010 dynes/cm2.

26. A harmonic oscillator has a total energy E. Determine the kinetic and potential energies when the

displacement is one half the amplitude.

27. If the amplitude of a seconds pendulum with a bob of mass 0.2 kg is reduced to half its undamped

value in 200 seconds. What is its quality factor Q ?

28. A particle executing SHM has an acceleration 0.02 m/s2 when its displacement is 0.08 m. Find its

time period of oscillation.
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29. The frequency of the fourth harmonic in a stretched string of length 20 cm is 600 Hz. What is the

velocity of the wave in the string ?

30. A brass rod of length 3 m is clamped at the centre. It emits a note of frequency 600 Hz, when it

vibrates longitudinally. If the density of brass is 8.3 × 103 Kg/m3. Calculate the Young’s modulus.

31. A load 2 kg produces a certain extension in a wire of length 6 m and diameter 1 mm. What is the

lateral contraction produced if σ = 0.25 and Y = 7.48 × 1010 N/m2.

(4 × 4 = 16 marks)

Section E

Write any two questions.

10 marks each.

32. What is a Cantilever ? Discuss about the depression of a beam supported at the ends and loaded at

the centre.

33. Discuss the theory of forced harmonic oscillator.

34. Explain piezo electric crystal method and determination of velocity of ultrasonic waves in a liquid.

35. Obtain an expression for the velocity of longitudinal waves in gases.

(2 × 10 = 20 marks)
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Section A

Answer all questions'

Each questian earrics L maik'

1. Ttre relation connecting d.eforming force and stress is ---_-

2. What is rigiditY modulus ?

g. A beam rigidly fixed at one end and loaded at the other end is called a 

-
4. The maximumvalue of displacement is known 8s 

----
5.Attheextremeposition,thevalueofaccelerationofaparticleexecutingSHMis<.

6. Give an example of damped harrnonic oscillator'

7. In a simple harrronic oscillato& atwhat positfon the kinetic and potential energies.become equal ?

8. What is a transverse wave ?

9. Ttre expressioq of intensity ofwaves is 1---- -
10. State Sabine's reverberation formula'

(10x1=10marks)

etion B

*,uff?il":::#;::;i"**
Eath question carries 2 niarks'

11. Whatis Poisson's ratio ?

. L2. obtain the equation for the period of a torsion pendulum.

13. Define SHM.

L4. Write down the differential equation of a damped SHM'

15. What is the velocity of a particle executing SHM ?

Tur:n over
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16. Give the differential equation of a three dimensional wave.

L7. Write a note on noise pollution.

(7x2=14marks)

Section C

W;lo anqt #rto artoct)nnc ]

Donh question carries 4 marks.

18. Deseribe bending moment.

19. Write a note on anharmonic oscillator.

20. Describe Lissajous figures.

l21. What is power dissipation ?

22. Obtain the general equation of wave motion.

23. Discuss the propagation of longitudinal waves in rods.

(5x4=2O.marks)

Section D

Solue any fovr problems.

Each question carries 4 marhs.

25. A wire of I cmz ared of cross section is stretched by a force to double its original length. Calculate

the force. Young's modulus = 90 GPa. Assume that the wire does not break.

26. What is the frequency of a simple pendulum of 2 m long ?

27. A particle executing SHM along a straight line has a velocity 1,5 rn/s at its equilibrium position

: and an acceleration L4.2 m/s2 at its extreme position. Calculate its kinetic enerry and potential

energy when it is at a distance of 5 cm from its position. Mass of the body = tg g.

28. The period of a moving coil galvanometer is 6.28 S. The amplitude decreases to U10th of its original

value in 92 seconds. Find the Q factor.

29. The longitudinal vibrations ofvelocity 5200 m/s are executed on a steel rod of density 7800 kgl*3.

Calculate the Youngis modulus of the material.

30. Plane harmonic waves of frequency 500 Hz are produced in air with displacement amplitude !

' 10{m. Deduce the intensity of waves. Given density of air = 1.29 kdms and speed of sound in

air = 340 m/s.
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'i31, ,Calculate the @tiag couple bn a solid shaft of length 1.5 m and diameter 120 mm when it is
t*t{"d through an angle 0;6". The coefficient of rigidity of the material of the shaft is g-.3 x 1Ol0 N/
,o
mz.

Section E

Write any two qwstia*.
'Each qucstian carrics lO marks.

?2.: Explain : (a) Twistingouple on a cylinder ; (b) Determination of rigiditSr modulus..

,88;. 'IiYhat is a harmo*isoscillator ? Derive an ekpression fof tot"t energy of harmonie oscillator. Give
ttre graphical representations also.

:84.': Obtain iu ,selocity of tranwerse waves in stretchd,ffings. Describe the modes ofI, hanwersevib,rationsinetrings.
.

35. Exphin the following:
l, r , , . (a) , Aooustic'B*iting. (b) Froduction ofultrasonic waves.

(c) Absore*ion coefficient and (d) Acoustics ofbuildings
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SECOND SEMESTER (CUCBCSS-UG) DEGREE

B.Sc,-Physics/Applied Physics

PI{Y 28 O%APY 2B O}-PROPERTIES OF MATTER, WAVES AND ACOUSTICS

Time : Three Hours Mdximum : 80 Marks

Section A

. Answer all questions.

I mark each-

1. S.I. unit of Young's inodulus Y is 

-

2. Write an expression for Poisson's ratio.

3. The equation for time'period of a torsion pendulurn is ------=-
4. Write the differential equation of SHM.

5.There}ationconnectingtimeperiodandfrequencyis+
!

6. Give an example of a harmonic oscillator.

7. ?he total kinetie energy of a harmonic oscillator is proportional to.-. ---- .

8. Define Wave front.

9. What is pressure amplitude ?

10. Mention the unit of sound.

(10 x'1 = 10 marks)

Section B

wri,i::;iil*f ,!i"'"'?Ji",";,.

11. Write a note on bending moment.

L2. What is bulk modulus ?

13. Write an expression for potential enerry of a harmonic oscillator.

L4. What is the condition for critical damping ?

nloc nf dqtnnorl hqrn15. Give two examples of damped harmonic oscillator.

16. Obtain an expression for intensity of waves.

L7 . Discuss about the loudness of sound

('l*2=14marks)

Tu.rn over
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Section C

:

Write any five questions.

. Write in one paragrap!.
4 rnarhs eac!.. ,. ,,1

18. Obtain a relation connecting three elastic consteints.

, .l:
19. What is quality factor ?

20. Briefly describe a forced harmonic oscillator.

21. Write a short note on anharrnonic oscillator

22. Discuss about.plane progressive harmonic wave.

23. Explain Fouriefs theorem.

24. Brigfly describe the production of ultrasonic waves.

I

c 62589

27.

28.

{5x4=20marks)

Section D

Solue any fott problems.

4 marks each.

25. Calculate the Poissonjs ratio for steel. Given that Young's modulus is 2 x 19rr 57rrrz 
"nd 

rigidity
modulus is 8 x 1610 P7-2

26. A particle having mass 4 g executes SHM. When its displacement is 8 cm, the force acting on the
body is 24 gurt. Find its period.

The total energ:.y of a harmonic oscillator is E. For what value of the displacement the kinetic and
potential energies are equal.

A particle of mass 50 g moving with an initial velocity 1 m/s is acted upon by a damping force
which brings it to rest"in a distance of 10 cm. calculate relaxation time.

Calculate the speed of transverse waves in a wire of 1 mmz cross-section under the teirsion produced
by 0,1 kg weight. Density of the material - g.8 x 103 kg/m3, g =,9.8 m/s2.

Find the frequenry and period for light of wavelength 600 nm. Given c = 3 x 108 m/s.

Calculate the bulk modulus of'water under a pressure of 100 atm. Initial and final volume are
100litres and I-00.5 litres respectively.

29.

30.

31.

(4x4=16marhs)
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Maximum: 80 Marks

Section A

Answer atll questinns.
Each questian carria L mark.

1. The apparatus used to find the rigidity modulus of the material of a wire is -------- 
-2. Poissonfs ratio for steel if its Young's modulus is 2 x 1911 117-.2 and.rigidity

g x 1010 N/m.2 is :

(a) 0.25.

(c) O.85.

3. For an undamped oscillator, the quality factor is

4. At what displacement, the energy of a harmonic oscillator becomes half kinetic and half potential.

5. Give one example for a damped harmonic oscillator.

6. Which of the following is not an example for linear sample harmonics motion ?

(a) Vibration of atoms arrd -ol".rles.
(b) Vibration of a tuning fork. 'B

(A) 'Oscillations of a freely suspended magnet in a uniform magnetic field.

7. Ttre velocitlr of transrrerse waves in a stretched string is given by 

-
8. is transrnitted by a wave.

t,

L

l.
t, l...t 4a,.$,,,

' -ilt.4

modulus is
a

(a) Amplitude.

(c) Energy.

(b) Velocity.

(d) Momentum.

9, live lhe.exfression 
for intensity of a sound wavewhen expressed in terms of pressdre amplitude

Po. velocity u and density of air p.

10. The phenomenon of polarization is not observed in sound because, sound ig 

- 

wave.

(10x1=10marks)

Turn over



D 48195
a

Section B

{nsier all questians iz tsro or three sentences.
r.' '., , Each question carrics Z mdrhs.

11. Define ultimate strength or the tensile strength of the wire.

12. What is meant by twisting couple ? '

13. What are damped and forced oscillations ? '

14: Obtain tlie differential equation representing the oscillations of a driven harmonic oscillator.

15. What is a plane progressive harmonib wave ?

16. State Fouripr theorem.

Ll. State and define unit of sound intensity.

(7xZ=14marhs)
Section C

Each question carrics 4 marks.

18. Derive the expression for the period of oscillation of a torsion pendulum. i

19. (a) Derive an expression for the bending moment.

(b) Why the girders are I-section form ?

20. What is anharmonic oscillator ? Derive an expression for the time perigd of oscillation of an
anharmonic oscillator

21. Assuming the results of forced oscillations, discuss the sharpness of resonance.

22. Discuss the cases of critical da-ping and under damping.

29. Discuss the modes of transverse vibrations of a string

2a. What are the requirements sf a good auditorium ?

(dx4=20marks)
Section D

Solue any for* probl.ems.
Each qucstion carrics 4 m.arks,

A metal disc of diameter 0.1 m. and mass L.2 W: is fixed symmetrically to the lower end of a
torsion wire of length 1 m. and diameter l.M x 10-3 m., the upper end of which is fixed. The time
period of torsional oscillation is 1.98 seconds. Calculate therigidity modulus of the material of the
wire.

,

A metal bar 0.01 m. square in section and 0.6 m. long is'firmly clamped horizontally at.one end
and a weight of 1.4 kg. is applied at the free end. Calculate the depression produced. Young,s
modulus of the material = 9.9 x 1010 Nm-z.

rnic motion in terms of its amplitude
at which the I(E = 3 x PE.

25.

26.

27.
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28. A body having a mass of 4 g. execlrtes simple harmonic motion. The force acting on the body, when
displacement is 8 cm., is 24 gm. wt. Find the period.

29. A partible of mass 10 g. lies in a potential field V = 50 12 + 100 ergs/gm. Deduce the frequency of
oscillation.

30. The frequency of the fourth harmonic in a stretched string of length 20 cm. is 600 per sec. What is
the velocity of the wave in the string ? '

31. If the intensity of sound wave is increased by a factor of 20, by how many decibels is the sound
level increased.

(4 x 4= 16 marks)

Section E

Answer any two questions.

. Each qwestion carries L0 marks.

g2. Obtain an expression for couple per unit twist of zt wire. Explain how the ri$dtty modulus of a
wire can be determined using a torsion pendulum.

33. Deduce the equation for the simple harmonic motion of a particle. Show that the resultant of two
simple harmonic motions having the same peririd but different phase and amplitude are acting in
the same direction on a particle is simple harmonic. What are the uses of Lissajous figures ?

34. Derive an expression for a plane progressive harmonic wave. Derive the expression for enerry
density and enerry current for such a wave.

35. What are ultrasonic waves ? Explain the production of ultrasonic wave by piezoelectric crystal

-method. What are the appliqations of ultrasonic waves ?

(2 x 10 = 20 marks)
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Section A

. Answer all questions.

L marh each.

of length L and radius 'r' is Y Nm-z. If the Iength is reduced to1. The Young's modulus of a wire of lensth L and rad 
r

U2 and radius r/2, its Yogng's modulus will be

2. The value of Poisson's ratio cannot be :

(a) 0-01.

(c) o.4.

(b)

(d) 0.6.

simple harrhonic motion increases, the ^time
3. When the amplitude of_a particle executing

period

4. The maximum possible hcceleration for a simple harmonic osiillator is

(a) rr)'a.

(c) @a. (d) oo2.

In a simple harmonic motion, when the displacement is one half the amplitude, what fraction of
the total energ'y is kinetic ?

(a) 0. '

(c) 
'/,

7; write the relation between wav6 velocity and group Velocity of a wave ?

Turn over
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g. What is the frequency of second overtone, if the fundamental frequency ofvibration for a tranwerse

9.Which.ofthefoIlowingexpressionsisthatofaprogressivewave?

(a) osin(co/-,t*)

(c) acoshx.

10. The loudness of sciund is related to

(10x1=10marks)

Section B

Answer all questions.It

Write in two ot three sentences.

2 marhs each.

11. Derive a relation for workdone per unit volume in shearing strain.

12. DefineJhe three modulii of elasticity

13. Discuss the vibrational states of a diatomic molecule.

L4. Give the theory of forced harmonic oscillator.

15. Iflhat do you mean by energy density of a plane progressive wave ?

16. Give the general equation of a wave motion. What is its signifrcance ?

I7. State sabine's reverberation formula.

(l x2=L4markS)

Write anY five questions'

Write in one ParagraPh'
4 marhs each.

18. (a) Define flexural rigiditY.

(b) Find the workdone in a twisting cylinder.

19. Find an expression for the bending moment of a horizontal beam clamped at one end artd loaded

at the other ?

20.' Derive the expression for'I(E and PE of a simple harmonic oscillator.

ZL. Derive the expression for average power dissipation for a damped harmonic oscillator

(b) osin orf.

(d) osin <of cos &r.

of the sound wave.
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22. Obtain the expression for period of a simple pendulum"

.28. Prove that variation of pressure in the case of a longitudinal progressive wave travelling through

)-.
agas is given by p = -89.- dtc

24. Write a brief note on acciustics of buildings.

(5x4=20marks)

Section D

Solue any folur problems.
' 4 mnrhs each.

25. Find the stress to be applied to a steel wire to stretch it,by 0.25Vo of its original length. Young's

modulus for steel is 90 GPa.

Find the amount of workdone in twisting a steel wire of radius 10-3 m and length 0.25 rn through

an angle of 45o. The rigidity modulus of the material of the wire is I x 1010N/m2.

A particle executing simple harmonic motion has an acceleration 0.03 m/sz when its displacement

is 0.09 m. Find the time period of oscillation ?

A particle in simple harmonic motion has velocity values 6 nrls and 5 m/s when its distance froro

the equilibrium positions are 2 cm and 3 cm respectively. Find the amplitude and frequency of

oscillation ?

29. If the potential energ:y of a harmonic oscillator in its resting position is 5 joules and the total

enerry is 9 joules, when the amplitude is 1m, what is the force constant ? If it's mass is 2 kg, what

1
30. If in air, a plane wave of frequency 256H2 and amplitude ,O* mm is produced, calcrilate the

radiated enerry per unit volume and the enerry current" Density of air = 1.29 kglm3 and velocity

of sound in air is 332 m/s.

31. Calculate the change in intensity level when the intensity of sound increases 100 times its original

intensity.

(4x4=16marks)

Turn over
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27.

28.
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SECOND SEMESTER B.Sc. DEGREE (St PPLEMENTARY)
II{AY 2016

(UG_CCSS)

Core Course-physics

PH 28 O8-PROPERTIES OF MATTER, WAVES AND ACOUSTICS

(2013 Admissions)

Time : Tlrree Hours Maximum : 30 Weightage

Part A
enr*u, utt qu"rtfonr. $"ry1. When an elastic material with Youngls modulus Y is subjected to a stretching stress *, the elastic $energy stored per unit volume is : #

(a) 2y/x. (b) x2l4y. r\E
(c) yz/?rc. (d) 2x/y2.

2. The breaking stress for a wire of rad-ius r of steel is F N/m2. The breaking stress for the wire of the
same material of radius 2r is :

(b) 2F.

. (d) 4F.

3.- A material has Poisson's ratio o=0.5. If a uniform rod of it suffers a longitudinal strain of
2 x 10 - 3, the percentage change in volume is :

(a) Flz.
(i) F.

ft) 0.6.

(d) Zero.

In a beam the line of intersection rif the plane of blending with the neutral surface is known
as-
A person measures the period of a simple pendulum inside a stationary,alift and finds it to be T.
If the lift starts accelerating upwards with an acceleration ofgl8, the time period of the pendulum
willbe:

(a) 0.2.

(c) 0.4.

5.

9Y Jsr-.
.../ 2

T(c) lF.
a-%
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Part B

Answer all questions.

c 6128

13. What do you mean by braking stress ? , \

14. Define rigidity modulus of a material.

15' Why is a cantilever of uniform cross section more likely to break near the fixed end ?

16' How is the period of a simple pendulum affected if its amplitude of motion is large ?

17. What is relaxation tirne ?

18. What is a plane progressive wave ? Give an example.

19. Distinguish between wave velocity and phase velocity..:
20.. Define decibel and Bel.

2L. What is acoustic grating ?

part C

Answer any five quebtinns.

Each questi,on carries 2 weightage

2'" hove that the strain enerry per unit volume is % stress x strain. What is the work done in stretrhing
a wire of cross section one square mm. and length 2 m. through 0.1mm. ?

23' Explain bending moment. A steel wire of diameter 2 mm. is bend as a circle of radius 10 cm.

Calculate the bending moment 2T y = Zxlo\trir*r.

24' What is the criteria for a periodic motion to be simple harmonic ? A horizontal platform with an
object placed on it is executing SHm in the vertical direction. If the amplitude of oscillation is
2'5crn. what must be the least period of these oscillations so that the object is not detached from the
platforrh ? - :

25' What are torsional oscillations ? A 2kg. mass extends of a spring by 10cm. from its unstretched
position' The mass is replaced by a body of mass 80sm. whiitr is pulled and released. Calculate the
period of oscillation.

Turrr over
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26. On what factors does the velocity of longitudinal waves in a rod depend ? Calculate the wavelength
of Iongitudinal waves of fr<iquen cy 5\2 Hz in an alloy of density 5400 kg/m3 and
y - 8.9 x 1010 N/m2.

27. What is reverbeiation ? How cari it be minimized ?

28.' Prove that the tgtal mechanical energy of a harmonic oscillator is a constants. Also show that the
average I(E of a harmonic oscillator equals the average PE.'

(5x2=l.0weightage)
PiIt D

Atuswer any two qqestions.

Each questian earribs 4 weightage.

29 . What is a cantilever ? Derive an expression for the depression at the ftee end of a d#tiliiver in the " i

form of : (a) Bectangular cross and (b) Circular crosS section.

. 90. What are damped oscillations ? Discuss over damping, critical damping and. ,nd.er damping. Give
examples.

31. What is Piezo electric effect ? Describe how the velocity of ultrasonic waves in a liquid is determined.

' (2x4=Sweightage)
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Core Course_physics/Applied physics

PHY LBO}IAPY zBOz-PROPERTIES OF MATTER WAVES AND ACOUSTICS
'Time: Three Hours Maximum: g0 Marks

Section A

Answer all questions.

1' The bending moment needed to produce a curryature of unit radius in a beam is called

2' The potential energy of a body executing simple harmonic motion is zero at -.- --.- position.

3. Sound travels in humid air.

that the ear can tolerate without pain is called the _- of
pain.

5. What is Q-factor Z

6. What is Decibel ?

7. .!V-hat is sharpness of resonance ?

State whether the statement is True or False (g-10).

'/r\
8. For any kind of strain, work done per unit volume is equal to I ; f 

x shess x strain.
\z)

9. fire potential enerry of 
" 

p"tti.te executing SHM, at its extreme position is maximum.- r-------'

10- The pressure amplitrrde of sounl is proportional to the displacement amplitude.

Section B

Ansu)er all questians.

Write in one ot two sentences.

11. Define Poisson's ratio. What are its limitingvalues ?

(10x1=10marks)

\l

Turrr over
:
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13.

L4.

15,

16.

t7.

c 5598

Explain why Sirdgrs are of I-shaPe ?

Define SHM. Obtain the differential equation of SHM'

Sliow that the total enerry of a harmonic oscillator is equal to its rnaximum kinetic energy'

What are the characteristics of plane progressive wave ?

What is fundaurental frequencY ?

What are ultrasonics ?

{7 x2 = 14 marks)

Section C- uEvulv[ v

, Answer an'Y fwe questinns'

Write in onLe ParagraPh

Derive an expression for the depression at the end of a loaded cantilever.

show that shearing stress is equivalent to an equal tensile stress and an equal compressive stress

at right angles to each other.

zo. Derive an expression for the period of oscillation of two particles connected by a spring.

18.

19.

22.

28.

24.

2L. show that simple harmonic motion may be express@ as either a sine or a cosine junetion, there

being only a difference in initial phase in'the two cas 
,es'

Distinguish between forced oscillations and damped o&ei[ations'

What are ultrasonic wav€s ? How are they produced ?'

Explainthe importance of Fouriefs series in acousticp'

(5x4=20marks)
:

Section D

SoluS arry fowr Probletls:

25. Two wires made of the same material are subjected to forces in the ratio 1 : 2. Their l'engths are in

the ratio 8 : 1. Find the ratio of their extension' ;

26. When a wire of length E m. and diameter 1 mm. w.as stretched by a load of 5 kg, the elongation



i
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- 27 ' The acceleration due to gravity on the surface of moon is 1.2 ms-2. What is the time period of a
simple pendulum on the moon if its time period on the earth is B.b s? ( g on the earth molecule ifthe
fundamental=9.8 ms -2).

28' Calculate the effeetive force constant for the coupling forces between the atoms HCI molecules if
the fundamental frequency of vibration of the molecule is B.T x 1013 IIz. Reduced mass of HCI
molecule is 0.97 amu.

29. Astring vibrates with frequency 200 Hz. Its length is doubled and its tension is altered until it
be.gins to vibrate with frequency 300 Hz. What is the ratio of ttre new tension to the original
tension?

30. The maximum variation in pressure P that the ear can tolerate in loud sound is about 2g Nm-2.
What is the corresponding maximum displacemcnt for a sound of frequency 800 Hz in air. Density
of air L.zzkgrr,-z and velocity of sound BB0 ms-1.

31. Caleulate the percentage change in intensity when the intensity level is changed by 1 dB.-,,

(4 x 4.16 marks)
'

Section E 
\

fuL$wer any two questinns 
: \

32' Show that a shearing stress is equivalent to an equal tensile stress and an equal compressive' stress at right angles to each other

88. Explain damped harmonic motioh. Obtain the differentid equation for dary{ harmonic osciliation.

(i) Under damped.

(iii) Criticallydamped motions. .

vaves in a gas.

35. What is piezo-electric effect ? Explain how ultrasonic waves are produced using this effect.

(2 x 10 = 20 marks)
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Part A
Answer all questians.

Maximum : 30 Weightage

1. When an elastic material with Young's modulus Y is subjected to a stretching stress r, the elastic
energy stored per unit volume is :

(a)

(c)

(a) 2K.

:','

(c) k2
2

(a) 0.2.

(c) 0.4.

(a) Sponge.

(c) Steel.

(a) *,
(e) 2T.

(d) 4.
yo

x2

2y
2y
x

y2

2x

(b)

2. A spring of force constant & is cut into two equal parts. The force constant of each part is :

(b) 5.
2

3. A material has Poisson's ratio o = 0.5 . If a uniform rod of it suffers a longitudinal strain of
2 x 10{, the percentage change in volume is :

(d) 4K.

(b) 0.6. !

(d) Zerc.

(b) Copper.

(d) Rubber.

T(b) 
2.

(d) T.

4. Which of the following substance has the highest elasticity ?

5. A person measures the period of a simple pendulum inside.a stationary lift and finds it to be T. If
the lift starts accelerating upwards with an acceleration of gl3, the time period of the pendulum
will be :

Tur"n over
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(a) .01 sec.

(c) 0.02 sec.

(a) Non mechanical vraves.

(c) Electromagnetic waves.

(a) Water.
(c) Metal.

(a) 0.2 A degree.

(c) 5 cm to 2 meter. '

(b) 0.1 sec.

(d) 0.2 sec.

(b) 2L.4.

(d) 17.3.

(b) Transverse waves.

(d) Longitudinalwaves.

(b) Vacuum.

(d) Air.

(b) 5 A ilegrees.

(d) 20 mm.

I 
",:'j**e- 

<,*';''i: ep;::;'ff:

c 82L;

6. A circuit contains L = 10mH, C=lpF and R=ICI The frequency of damped oscillators in
radius/sec is:

(a) 102. (b) 103.

(c) 104. (d) 1O5.

7 . The motion of a particle executing SHm, is grven by* = 0.01 sin 100 t (t +.05) where r is in meter

and t in second. The period is :

8. A damped oscillator loses 4Vo of its enerry in each cycle. The cycle elapse before half of its initial
energy dissipated is :

(a) 8.6.

(c) , 11.3.

9. Bipples on the surface of water is an example of :

10. When a compression is incident on rigid wall it is reflected as :

(a) Compression with a phase change of n.

(b) Compression with no phase change.

(c) Rarefaction with a phase chauge n.

(d) RarefaCtion with no phase change.

11. The velocity of sound is maximum in :

t2. Ttre minimum audible wavelength at room temperature is approximately:

. (L2xYt=Sweightage)

Paft B

Answer all questians.

13. What do you mean by braking stress ?

14. What is plasticity ?

15: Why is a cantilever of uniform cross section more likely to break near the fixed end ?

16. What does the mechanical energ'y of an oscillating particle consist of ?

L7. What is relaxation time ?



H*I

A),- 
;J

19. Distinguish between wave vejlocity and phase velocity.
20. What are the factors governing loudness of sound ?

2L. What is acoustic grating ?

(9xl=gweightage)

Answer any five questions.

, Each question camies 2 weightage

22. Prove that the strain enerry per unit volume is 7z stress r strain. What is the work done in stretching
a wire of cross section one square mm and length 2m through 0.1 mm. y =2x10r1 N/rc2.

23. What is the criteria for a periodic motion to be simple harmonic ? A horizontal platform with an
object placed on it is executing SI{m in the vertical direction. If the amplitude of oscillation is
2.5 cm what must be the least period of these oscillations so that the object is not detached from the
platform ?

24. Explain what is meant by anharmonic oscillations. How are the anharmonic terms calculated ?

25. What are torsional oscillations ? A 2 kg mass extends of a spring by I0 cm from its unstretched
position. The mass is replaced by a body of mass 80 gm which is pulled and released. Calculate the
period of oscillation.

26. Derive an expression for the energy density of a plane progressive wave.

27. What is reverberation ? How can it be minimized ?

28. What are ultrasonic waves ? A quartz crystal of thickness 1 mm is vibrating at resonance. What is
the fundamental frequency of vibration if youngls modulus of quartz is :

7.9 x 10ro N/m2 and density =2.65x 10s kg/m3.

Part D 
(5 x 2'= 1o weightage)

Answer any two questiorts.
Each question carries 4 weightage.

What is a cantilever ? Derive an expression for the depression at the free end of a cantilever in the
form of: (a) Rectangular cross ; and (b) Circular cross section.
Describe a method of determining the rigidity rnodulus of a wire using torsion pendulum. Derive
the necessary theory.

Obtain the differential equation of a vibrating string and hence derive the expression for the
fundamental frequency of vibration. A wire of *uss.f gm and length 7b cm is vibrating with a
frequency of 256 Elz under a certain tension. Estimate the mass attached to the wire that causes
the tension.

c 82105

29.

30.

31.

(2x4=8weightage)
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PartA
Answer all questinns,

Each questinn carri.es L.mark. . ..

1' The substance which shows practically no elastic after effect is _--.

3. D2mpilg 
-.-- 

the frequency of oscillations.

4. W}at does the mechanical energy of a oscillating particle consist of ?

5. If the disturbance or state of motion is ,continuously. transBitted along the sErme direction, it is
called a ---* .

6. Antinodes are points a.t which the value of ---.--.----.-- I ,: . : , .:..

7. The walls ofthe halls built for music concerts should _* __
Check whether the following statements are True/tr'alse :-

,8. E'or a material the pois,son,s'ratio is a dinibnsionles,slcrinstirnt., . . . .

9' Ihe frictional force in damped oscilldtions is not proportional to the velocity of the system.
10. Decibe.l is a measure of sound level.

Part B

Answer all qucstinos io two orthiee sentence| each.
Each question cariibs 2 ma.ris.

{l When is a body said to be perfectly elastic ?

-lZ. What is meant by elastic fatigue ?

-J.,t|.7 Wrat is meaut by restoring force ?/-

Turn over
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igbta.in the,general e{uation of wave motion.

What are results of reflection of sound waves from rigid free boundary ?

Why are Girders desiglr6.d in t,Le shape of 1 ?

Part C

Answer any five questinns. .

Each qu*tion carries 4 marks,

(b) Elastic limit.

(d) Breaking point

(b) '.Plane of 6edding.

(d) Bendint'monent;

*/ *n*t the terms :

/ (a) Elasticity.

/ (") Yield point.

19. Explain the terms :

(a) Neutral surface.

(c) Neutral axis.

20. What is a coupled iscillator ? What are ,,oimut cooitiiiiSl'6!,ioa 
"iq^.1 -oau" tf a coupleil

i ,: (5x4=20,marks)
. SectionD , 

,

_,Answgr any fow qucstions.
Each.question carries 4 marks.

25. Find-the work done ii' joules in stretching a wire of cross section lsq : mm and length 2 metre
through 0.1 mm. Young's modulus of wire is 2 x 1011 N/h2.

26. A copper wire 3 m long and Lmm diameter has an young's modglus of tr2.8 x 10lg N/m2.
What extension will be prodf,ced ifa weight of 10 kg is attachetl to one end ofthe wire after fixing
the other end ?iWhat wilt be the lateral strain ? (o = 0.26)

27. A particle executing SHM has a maximum displacement of 4 cm and its acceleration at a distanc'e
of 1 cm from the mean posidon is 3 cmr/sec2. What will be its velocity when it is at, a distancc of
2 cm from the mean position ?

28' A forced harmonic oscillator shows equal amplitude of oscillations at frequencies ru = 800 rad/sec
ari{ ra = 400 rad./see. Calcul{te the resonanee frequency ro" at which the arnplitude becomes
maximum.

: 
-.,|

A gzgx7

V

(l x2= 14marks)
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iq- A train ofsound waves is propagated along a wide pipe and it is reflected from an open end. Ifthe
amplitude of the waves is 2 x 10i m and frequency 1000IIz and wave length 40 em, calculate the
amplitude ofvibraiion at a point 10cm from th6 open end inside the pipe.-\

30. Asitarwireisundera.tensioaofiDNandthelengthofthebridgesis0.Sm.Calculatethespeed
oftransverse lraves on the wire aoajte fundnmental frequency ofvibration. I0 meter of sitar
wire weighs.

31. The entry ofpeople in an auditoriuur ofvolume 160000 cube meter and total absorption of 1000
square meter of open window raises the absorption by 600 square meter. Find the change in
reverberation time.

(4x4=16marks)
part E

Answer an! two questions.
/ Eath questian catries l0 iwrks.,//

V1. Deive the relation connecting Young's modulus Y, rigidity modulus 11 and Poisson's ratio o.
33. What is a compound pendulum ? Derive an exlxession for the period of osciUation. Show that the

centers ofsuspension and oscillation are mutually interchangeable.

to' 
,P"!.::",.9?r*u osciJlations ? Discuss over damping, critical damping and under damping.

/ Q;lculd'fc'th' powEf tosC' iri a itaiiipdtl"osciftntar.

# ,"rrru an orpression for the velocity of tranwerse waves in a stretched uniform.string.
(2 x 10 = 20 marks)

/4,
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." ,:4nsper,,ell.f,ivel$e qtistion$; each..qtSC*i;aii,,ctit<riti:yt weilktag;e.

1' one end of a uniformrod.gf masq q1ian.$.9rosgg,q.g{ooalrB,{iea e,,is,rr.rng.ftorrr.a ceiliug..The otherend ofthe bar is suppbrrinsmas" -, . nl";tiJfit'tr; _riJ"r"il;;-" 
*-"

ltre stress verses stiain curve is.ai
(a)' Pure straight line.
(c) Hyperbolic.'

(a) rdot,

(c) qt do t

61 L@]-2'r"t

&) nd.?at. ).:
(d) ,,None ofthe above.

ft) .15 uqits-

(d) b+ € units.

(a)

(c)

(b) P,arabolic...,
(d) :Ndne of these.

3 ' The -minimum force *n"r".* to punph a 'hole of dirimeter 'd' in a steel ,plate:bf; tllickness J whenultimate shear strength of st6elo is given by: 
_--

4. the amplitude of a harrnonic motion represented by:

y =E{sin S d+€-.rr) 
,.

G) 5:unjts.

(c) 10 units.

Turn over
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S. Theamplitudeqfada-J'edoscillatorbecomeslSa*,ettsecbnd. Iftheamplitudibeeostn/',)

after I t second, then r is equal to :

(c) 0.4. (d) 4'

6. A particle executing S.II.M. has amplitude of 1 m agd time petiod 2 s. The velocity when

displacement being 0.6 m is : 
" 

.
1

(a) 2.72 ms-I. (b) 7.22 me-l'

(c) 2.27 rns-r. (d) Zero. . .

'?. 
'A 

pip" op"r, a! both mds produced a note of frequenry'&l$e1fl'€. 'e€,:t"T*t|h 
B/1* Aio

lQiiigtlr:in nater,it produces a no* orfre{uencv/il+atauai't f;f fq;--i ' I ' , .,"
(a) % (b) 2'.

g. An empw vessel is partially filled with wdter. The frequency of vibration of air column in the
, , :.jirr!r . : .:.::.i :: :y

,"tr"it 'l, r:'1:: ,i,. : ': -::-I r i' l

l

(a) Depends on the purity ofwater. ,(b) Rqnains tlre 
"T,t

' (a) Transverse. ri ' :,r '' . ,':' 
:;' 

' '

:.,' ,(b)-,,.trionsitudinal,, . ,1, '' ',,.,,, ',,.',r...,..,"..,..,,,,,,,.
(c) Present in transverse nnd loirgitudinal fotds

(d) None ofthe above.

1O. The maximum value of'waveleiib.t*'r <iftiltrasortic rqave is :

(a) 33 cm.

11. An auditorium of dimensions(l0o x 40 x 10 ) m3. contains 1000 m2. curtains of absorption coefficient

0.? m-2.If looorrien of absorption c66fficient 0'.9 perpersoo are sittinginthe haiiiihe reverberation

time is:

(a) 2.7 s.

(c) 3.5 s.

(b) '?.2 s.

(d) 3.? s.
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12. ., 
-"re tension ofthe stretched string is increased by 69 % In order to keep its frequency ofvibration

Yonstant its length must be increased by :

b) 20ctu. (b) sou.' I

\ {c) 8.2%. (d)'6gqo. :'.

,(\2.*,U1 e I weightage)

I. {nswer all.zine questions. Each question carries 1 weightage :

. 13 Writedownth_erelationbetweenelasticcons!41ts. ., , ,.,. ,. t1,.,

, , ,1{,, !!a} p limi{ing values of Poisson ratio ? '

16 Define an harrnonic oscillator ?

17 Deftie datnped harmonic oscillation witl suitable example.

18 Distinguish between group velocity and,wave velocity.

2f Brieflv i:plafui agqustic grqting.

. :.. (9.xi=9weightage)

Il. Answer any Ttue questions, each queition carries 2 weightage :

Z2 D/rivetaa &pression f,or work done in hn isting a wire.

23 A bar 0O1 m sqlare in Qross-seclion is supported orr two knife edges 1 m. apq11, A lyf of f kg.

at the.c.gnlre of the bar produces a dgpression of lhe midpoint of the bar by 2.51 x 10 -3 m.

Find the Young's modulus of the material of the bar.

24 Exlilain,Lissajous figure and give its applications.

25 Wliat is Quality{actor and give its importauce ?

26 Derive the general equation ofwave motion.

27 Discuss the mode oi transverse vibrations in strings.

28 Discuss the applications ofultrasonic waves.

. .' (b x 2 = trg yeightage)

Turn over
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\-4III.A$sgrff$i-troqeachquestion'earieir1weigirtagp'.-s1:.l:;.;;.-|-1....:]-:.$i",:.i,.,::-..

29 Stit! neegssarll theery expla;*.+omiomt oscitUition .if a torstua penddliih aiirf.derive an
exsression frr the rigidity moduhs of a thin wire;

. 9p- IVtet{s &Fi&d hirrpo.nic occiltetor tpEeass,t[e thetrryeffgrueil$*hmic.asd$.rr.Explain
ttre di&rent caeee;

:: .., .:.:'.:i r'..- .._l , :.:=:--:.i,;;.:li,j.:i:.,:r,:.$:.:.:-:...-:i$,]l.-:,:lir=:i.i; t .
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Physics

PH 28 O3-PROPERTIES OF MATTER WAVES AND ACOUSTICS

(2018 Admissions)

Time: Three Hours Maximum : 30 Weightage

Section A

Answer a\ qisiions.
Tbehrc Objective Type Questinns, in bunnhes of four questian^s.

. Each bunch carrics a wei4htage of L.

I. f ihes5rmbols,Y,Kandq representtheYoungismodulus,bulkmodulusandrigiditymodulus

of the material of a body. If rl = 3K then

2 The two waves given to the X- input and Y-input of a CRO tqliroduce a circle as the Lidsajous

pattern are :

(a) X= 5 sin 100, andY= 5 cos 100 t.

(b) X= 5 sin50f andY= 5 cos 100f.

(c) X = 5 sin 10/ andY= 3 cos 100 t

(d) X = 5 sin 100 t andY= 5 sin 100 r.

3 On a string that is 1.0 m long, standing waves may be formed with the following wavelengths :

(a) Y = 2.5K.

(e) Y = 4.5K.

(a) 1.0 m, 2.0 m,3.0 m.

(c) 3.0 m, 1.5 m, 0.75 m.

(a) Harmonic.

(c) Midrange.

(b) Y=3.5K.

(d) Y = 1.8K.

(b) 1.0 m,2.0 m,4.0 m.

(d) 2.0 m, 1.0 m, 0.5 m.

4 Ttre lowest frequency produced by an instrument is called :

(b) Fundamental.

(d) o H;z.

I

Turn over
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U. 5 When a shaft is subjected to a twisting moment, every cross-section of the shaft will be under ?

The displacementy (r, / ) of a particular travelling wave has the form :

y(x,t)= Asin[r +Qctlz)). What is ihe speed of its motion . Ignore its direction ?

(a) Tensile stress.

(c) Shearstress.

(a) nl2.

r(c) 4n.

(a) Decrease.

(c) Remain the same,

(a) f.
(c) 2f.

(b) Compressivestress.

(d) All of these.

(b) 2n.

(d) None of the above.

&) Increase.

(d) None of the above. -

(b) 20 s.

(d) 8 s.

(b) fiz.

(d) 4f.

If you put your finger tip in a pool of water and repeatedly move it up and down, you will
create circular water waves that move out from that point. What will happen to the wavelength

of these waves if you move your finger up and down more slowly ?

I If the distance between'the listener and the source of the sound is doubled, ttre intensity is

reduced to:

(a) Ll|.' (b) ttu^.

(c) 2t3. (d) rl4.

UI. I What is the S. I. unit of torsional rigidity ?

(a) Nm. (b) Nm2.

(c) Nm/ radian. (d) None of the above.

A "periodic function" is given by a function which :

(a) Hasaperiod l=2n. (b) Satisfiesf(r+t) =f (t).

(c) Satisfiesf(t+T) =-f(t). (d) 'HasaperiodT= 
n

fime a sound wave having frequency ZiffJflzand waveiength 35 cm requires to cover distance

of 1.5 Km is :

(a) 10 s.

(c) 2.1 s.

12 A particle executes SHM with frequency f. Then its kinetic energ:y oscillates with frbquency :

10

11

(3x1=Sweightage)



13

14

15

16

t7

18

19

20
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Section B

Answer all questions, each has weightage !.

Define ?oisson's ratio'. What are its limiting values ?

Why girders are made in,I, forms ?

Define the term 4 Quality factor 4 of adamped irarmonic oscillator.

Write down the differential equation for a plane progressive wave with symbols explained.

Distinguish between'musical sound'and.noise,. i

Define'decibel' unit of sound

What ar:e Lissajous figures ?

Give an expression for the velocity of a transverse waves in a stretched string. Explain.the
symbols used.

What is'acoustic grating: ?

(9x t=gweightage)

Section C

Answer any frve, each has weightage 2.

A thick uniform rubber rope of density 1500 kg/-s and Young Modulus E x 106 Nm-2 has a
length 8m. when hung from the ceiling of ihe room. What should be the increase in length
due to its own weight ?

Derive a relation for the bending moment of a rectangular beam.

c 25888

23

24 Find the Fourier co-effrcient.\ for the functiol f (x) =L-x on -L < x <L.

25 Write a short note on Piezoelectric crystal method for the production of ultrasonic waves.

26 Discuss the factors controlling the acoustics of a building.

27 A wire of4 meter long 0.3 mm in diameter is stretched by a force of 8 Kgwt. If the extension in
length is 1.5 mm , calculate the energy stored in the wire.

28 Define dB unit of sound intensity. The threshold of hearing is 0 dB corresponding to a sound
intensity of 10-12 Wm-z. The sound intensity of ' jet'take of is 140 dB. Deiermine the ratio
of the two sound intensities

(5\2 = l0weightage)

Turn over
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Answer any two, each l:arrs weightoge 4.

29 Derive the expression for the depression at:the free end of a cantilever having rectangular
area ofcross section.

Derive 11 expression for the velocity of tranwcrse \raveq in a stretched shing.
writ€ and explain Sabine's fomula for the acoustics of buildings. Disc,ssvadors methods to
imprcve the acoustics of an auditorium . ..

(f; x,4 =-S.weightrge)

t
$
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Part A

Answer all questions.

Each questian carries V+ weightage.

1. The ratio of the volume stress to the volume strain is called

2. The modulus of rigidity of a liquid is 

-.

3. Youngls modulus of a material of a wire is Y. If it is under a stress S, the enerry stored per unit
volume is given by 

-.

4. LCR circuit is an example of a 

- 

oscillator.

5. The oscillations of a simple pendulum is 

-.

6. Give the differential equation for SHM.

7. The ratio of intensity of wave and energy density gives 

-.

8. Write the expression for the depression of the free end of the cantilever.

9. The audible limit of sound wave is in between

10.Piezo-eIectriccrysta1methodisusedfortheproductionof-.

11. When K.E of an SHM is zero , P.E is

L2. State Hook's law.

(l2xYE=Sweightage)

Part B

Answer all questions.

Each question carcies L weightage.

13. What is Poisson's ratio ?

14. What are I- section girders'?

c25887 (Pages:2)
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15. Discuss the characteristics of SHM.

16. Graphically represent the variation of P.E and K.E of a simple harmonic oscillator.

17. Give two uses of Lissajous figures.

18. Explain resonance.

19. State Fourier theorem.

20. Distinguish betrveen longitudinal and transverse waves.

2L. Write trvo applications of ultrasonic waves.

(9x 1=9weightage)

Part C

Answer any fle questions.

Each question caties 2 weightage.

22. Find the amount of work done in twisting a steel wire of radius 10-s m and length 0.25 m through
an angle of 45'. Given rigirlity modulus for steel is 8 x 1910 p*-2.

23 . The free end of a cantilever of circular cross-section when loaded with 500 g is depressed by 1 em.

Find the mass required for producing the same depression for another rod of same material but
double the length and doubie the radius.

24. Calculate Poisson's ratio for steel, given that its Young's modulus is 2 x 1911 I.{*-2 and Rigidity
modulus8x l-01oNm-2.

25. The frequency of a tuning fork is 300 Hz. If the quality factor Q is 5 x 104, after which its enerry
becomes 1/10th of its initial value.

26. Derive expression for the couple required to twist a cylinder through an angle 6.

27. Show that the velocity of a transverse wave along a string is v = (T/m)ttz.

28. Show that for a harmonic oscillator average P.E over a cycle is equal to the average K.E. over a

cycle.

(5x2 = l0weightage)

Part D

Answer any two questions.

Each question carries 4 weightage.

29. Derive an expression for bending moment.

30. What is a damped harmonic oscillator ? Derive its equation of motion and obtain its solution. Also

explain over-damped motion, critically damped motion and under damped oscillatory motion.

31. Discuss the important factors affecting the acoustic of a building.

(2 x 4 = 8 weightage)


