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Y◊Ã[˝◊]Tˆ C ^UÁ^U =w¯„Ã[˝Ã[˝ LXÓ ◊[˝„`b ]…_Ó ÂVCÃ^Á c˜„[˝* 
%£à˘ [˝ÁXÁX, %Y◊Ã[˝¨K˜~TˆÁ A[˝e %Y◊Ã[˝õıÁÃ[˝ c˜ÿôˆÁl˘„Ã[˝Ã[˝ Âl˘‰y X∂ëˆÃ[˝ 

ÂEı‰ªRÙO ÂXCÃ^Á c˜„[˝* =YÁ„‹ôˆ Y“‰`¬Ã[˝ ]…_Ó]ÁX a…◊ªJÙTˆ %Á‰ªK˜* 
Special credit will be given for precise and correct 

answer. Marks will be deducted for spelling mistakes, 
untidiness and illegible handwriting. The figures in the 

margin indicate full marks. 
 

 

1. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 10 × 2 = 20 

a) i) aÃ[˝_ ÂVÁ_G◊Tˆ„Tˆ ªJÙ_]ÁX ÂEıÁ„XÁ [˝ÿô«ˆEıSÁÃ[˝ Â]ÁªRÙO 

^Á◊‹óˆEı `◊N˛ ◊XSÔÃ^ EıÃ[˝”X * 

 ii) aÃ[˝_ ÂVÁ_G◊TˆÃ[˝ Âl˘‰y ÂVFÁX Â^ GQÕˆ G◊Tˆ`◊N˛Ã[˝ 

]ÁX GQÕˆ ◊ÿöˆ◊Tˆ`◊N˛Ã[˝ ]Á„XÃ[˝ a„Ü a]ÁX * 

 iii) aÃ[˝„SÃ[˝ aÁ„U aÃ[˝_ ÂVÁ_G◊Tˆ„Tˆ ªJÙ_]ÁX [˝ÿô«ˆEıSÁÃ[˝ 

G◊Tˆ`◊N˛ C ◊ÿöˆ◊Tˆ`◊N˛Ã[˝ Y◊Ã[˝[˝Tˆ¤X %ÁgE«ıX A[˝e 

Y◊Ã[˝[˝Tˆ¤„XÃ[˝ Y“E ı◊Tˆ [˝ÓÁFÓÁ EıÃ[˝”X * 4 + 4 + 2 

b) i) Âc˜_À]„c˜Á_dLÀ %X«XÁV›Ã[˝ Âl˘‰y %X«XÁ„VÃ[˝ 

Eı+Á·¯◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X * 

 ii) ÂEıÁX `„åÃ[˝ Tˆ›[˝–TˆÁ C Y“Á[˝„_ÓÃ[˝ a+EÔı a…ªJÙEı 

C„Ã^[˝ÁÃ[˝-„ZıEÀıXÁÃ[˝ a…y◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 

 iii) `„åÃ[˝ Tˆ›[˝–TˆÁ ◊Eı ◊Eı ◊[˝b„Ã^Ã[˝ =YÃ[˝ ◊X\ˆ¤Ã[˝`›_ ? 

   4 + 4 + 2 

c) \ˆÃ[˝c˜›X AEı◊ªRÙO ◊&“e-AÃ[˝ aÁ„U ^«N˛ 200 G–Á] AEı◊ªRÙO 

\ˆ„Ã[ Ã̋[˝ ÂVÁ_XEıÁ_ 0·25 Âa„Eı≥Qˆ * Y“ÁU◊]Eı ◊[˝ÿôˆÁ„Ã[˝Ã[˝ 

4
1  ◊[˝ÿôˆÁ„Ã[˝ %Áa„Tˆ [˝ÿô«ˆ◊ªRÙO 100 Âa„Eı≥Qˆ a]Ã̂  ÂXÃ̂  * 

ÂVÁ_„XÃ[˝ %[˝]≥VX mSÁ·¯ γ, ¿̀UX EıÁ_ τ, Q-mSÁ·¯ A[˝e 

◊&“e W˝–”[˝Eı ◊XSÔÃ^ EıÃ[˝”X * ÂVÁ_„XÃ[˝ _G›Ã^ ‚—˜Áa EıTˆ ? 

   2 + 2 + 2 + 2 + 2 
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d) AEı◊ªRÙO  0·2 kg \ˆ„Ã[˝Ã[˝ [˝ÿô«ˆ AEı◊ªRÙO ◊&“e ◊V„Ã^ ÂMıÁ_Á„XÁ 

%Á‰ªK˜ * ◊&“e W˝–”[˝Eı 200 Nm 1−  * ^◊V AEı◊ªRÙO HbÔS 

L◊XTˆ [˝_ dF  = 5 V N ( V Â^FÁ„X G◊Tˆ a…◊ªJÙTˆ Eı„Ã[˝ ) 

[˝ÿô«ˆ◊ªRÙOÃ[˝ ÂVÁ_„XÃ[˝ a]Ã^ Y“„Ã^ÁG EıÃ[˝Á c˜Ã^, TˆÁc˜„_ 

%[˝]◊≥VTˆ aÃ[˝_ ÂVÁ_G◊TˆÃ[˝ a]›EıÃ[˝S◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X 

A[˝e B %[˝]◊≥VTˆ ÂVÁ_„XÃ[˝ ÂVÁ_XEıÁ_ ◊XSÔÃ^ EıÃ[˝”X * 

AFX ^◊V [˝ÿô«ˆ◊ªRÙOÃ[˝ CYÃ[˝ AEı◊ªRÙO [˝_ F = 3 cos 20t N 

Y“„Ã^ÁG EıÃ[˝Á c˜Ã^, Tˆ„[˝ [˝ÿô«ˆ◊ªRÙOÃ[˝ ÿöˆÁÃ^› %[˝ÿöˆÁÃ[˝ ◊[˝ÿôˆÁÃ[˝ C 

V`ÁÃ[˝ YÁUÔEıÓ ◊XSÔÃ^ EıÃ[˝”X * 4 + 2 + 2 + 2 

2. Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 6 × 3 = 18 

a) ÿëˆÃ[˝Eı+ EıÁ„Eı [˝„_ ? ÿëˆÃ[˝Eı+ ÈTˆÃ[˝› c˜CÃ^ÁÃ[˝ `Tˆ¤ ◊XSÔÃ^ 

EıÃ[˝”X * 2 + 4 

b) ÿëˆÁ\ˆÁ◊[˝Eı TˆÁY]ÁyÁ C ªJÙÁ„Y [˝ÁTˆÁ„aÃ[˝ ◊\ˆTˆÃ[˝ ◊V„Ã^ `„åÃ[˝ 

ªJÙ_„X Y“◊Tˆ„Ã[˝ÁW˝ ◊XSÔÃ^ EıÃ[˝”X * ÂVCÃ^Á %Á‰ªK˜  

 d = 1·39 kg m 3−  A[˝e  v  =  332 ms 1− . 6 

c) \…ˆ◊]Eı„+Ã[˝ VÃ[˝”S AEı◊ªRÙO %X«ÍVHÔÓ ◊[˝„l˘Á\ˆ 10 3  km 

YU ^ÁÃ̂  2 ◊]◊X‰ªRÙO * ^◊V Y ◊U[˝›Ã[˝ %\ˆÓ‹ôˆ„Ã[˝Ã[˝ YÁU„Ã[˝Ã[˝ 

HX±ºˆ  2·7 × 10 3  kg m 3−  c˜Ã^ Tˆ„[˝ YÁU„Ã[˝Ã[˝ 

%ÁÃ^TˆX Y“aÁÃ[˝S mSÁ·¯ ◊XSÔÃ^ EıÃ[˝”X * 6 

d) AEı◊ªRÙO 1 m _∂ë̂ Á C 1·5 G–Á. \ˆ„Ã[˝Ã[˝ TˆÁÃ[˝„Eı 15 N AEı◊ªRÙO 

[˝_ ◊V„Ã^ ªRÙOÁXÁ c˜„_Á * TˆÁÃ[˝◊ªRÙO Eı◊bÔTˆ c˜„_ =dY~ ◊Tˆ^ÔEı 

TˆÃ[˝„ÜÃ[˝ G◊Tˆ„[˝G ◊XSÔÃ^ EıÃ[˝”X * 6 

e) AEı◊ªRÙO aÃ[˝_ ÂVÁ_„EıÃ[˝ ÂEıÏ◊SEı aÃ[˝S 4° ÂU„Eı 3° 

c˜CÃ^ÁÃ[˝ ]„W˝Ó 20 ◊ªRÙO Y…SÔ ÂVÁ_X a+~ c˜Ã^ * ^◊V 

ÂVÁ_XEıÁ_ 2·2 s c˜Ã^ Tˆ„[˝ `¿UXEıÁ_ C _G›Ã^ ‚—˜Áa 

EıTˆ ?  6 

f) AEı◊ªRÙO L-C-R [˝Tˆ¤X›„Tˆ L = 5 mH A[˝e C = 1 μF * 

^◊V [˝Tˆ¤X›„Tˆ ^UÁy‘„] R = 2Ω C R = 3Ω [˝aÁ„XÁ c˜Ã^, 

Tˆ„[˝ B [˝Tˆ¤X›Ã[˝ ÂEıÏ◊SEı Eı+Á·¯ C Q-mSÁ·¯ V«◊ªRÙO Âl˘‰y 

Eı› c˜„[˝ ? 6 

3. Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX  f 3 × 4 = 12 

a) %◊Tˆ`å EıÁ„Eı [˝„_ ? %◊Tˆ`å =dYÁV„XÃ[˝ Âl˘‰y 

◊Eı\ˆÁ„[˝ AEı◊ªRÙO ªJÙÁY È[˝V«Ó◊TˆEı =dYÁVEı [˝Ó[˝c˜÷Tˆ c˜Ã^ ? 3 

b) %X«Ã[˝SX ◊Eı ? %X«Ã[˝SX a]Ã^ EıÁ„Eı [˝„_ ? 3 

c) ÊY“l˘ÁG „c˜Ã[˝ ◊[˝p˚ÁXa∂ˆÇTˆ XEı`Á ◊Eı„aÃ[˝ =YÃ[˝ 

◊X\ˆ¤Ã[˝`›_ ? 3 
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d) Y“]ÁS EıÃ[˝”X Â^ %[˝]◊≥VTˆ Y“„SÁ◊VTˆ Eı+„XÃ[˝ Âl˘‰y 

Eı+X`›_ Tˆ„‹óˆÃ[˝ Â]ÁªRÙO `◊N˛ W˝–”[˝Eı XÃ^ * Ac˜O a„Ü 

ÂVFÁX Â^ Tˆ‹óˆ◊ªRÙOÃ[˝ Âl˘‰y  

   
2

2
0

ω

ω
=  3 

e) V«◊ªRÙO aÃ[˝_ ÂVÁ_G◊TˆÃ[˝ G◊TˆÃ[˝ a]›EıÃ[˝S  

 1x  = 5 cos ( 50t + 30° ) C  

 2x  = 12 cos ( 50t + 60° ) * Am◊_Ã[˝ =Y◊Ã[˝YÁ„TˆÃ[˝ 

Zı„_ Â^ _◊ï˘ aÃ[˝_ ÂVÁ_G◊Tˆ =dY~ c˜„[˝ TˆÁÃ[˝ ◊[˝ÿôˆÁÃ[˝ C 

V`Á ÂEıÁS ◊XSÔÃ^ EıÃ[˝”X * 3 

f) ÂEıÁ„XÁ [˝Ó◊N˛ `„åÃ[˝ =da %◊\ˆ]«„F EıTˆ Â[˝„G ªJÙ_„_  

TgˆÁÃ[˝ EıÁ‰ªK˜ 270 Hz Eı+Á„·¯Ã[˝ `å 279 Hz Eı+Á„·¯Ã[˝ 

[˝„_ ]„X c˜„[˝ ? ÂVCÃ^Á %Á‰ªK˜ [˝ÁÃ^«„Tˆ `„åÃ[˝ Â[˝G   

330 ms 1−  * 3 

g) AEı◊ªRÙO ªJÙ_TˆÃ[˝„ÜÃ[˝ ◊[˝ÿôˆÁÃ[˝ 0·03 m, Eı+Á·¯ 550 Hz 

A[˝e G◊Tˆ„[˝G 330 ms 1−  * TˆÃ[˝Ü◊ªRÙO x-%„l˘Ã[˝ 

W˝XÁ±¡Eı ◊V„EıÃ[˝ %◊\ˆ]«„F aá˚Á◊Ã[˝Tˆ c˜Ã^ * ªJÙ_TˆÃ[˝Ü◊ªRÙOÃ[˝ 

aÃ[˝„SÃ[˝ a]›EıÃ[˝S◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X * 3 

h) ÂEıÁXC AEı◊ªRÙO ]ÁW˝Ó„] %Á„_ÁEıTˆÃ[˝„ÜÃ[˝ Â[˝G 
n
cv = , 

Â^FÁ„X n = ]ÁW˝Ó„]Ã[˝ Y“◊TˆaÃ[˝Á·¯, c = `…„XÓ %Á„_Á„EıÃ[˝ 

G◊Tˆ„[˝G * ÂVFÁX Â^ V_›Ã^ Â[˝G  

  )
d
d1(
λ

λ
+=

n
n

vvg . 3 
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( English Version ) 

 

 

1. Answer any two questions : 10 × 2 = 20 

a) i) Calculate the total mechanical energy 

of a particle executing simple 

harmonic motion. 

 ii) Show that the average value of kinetic 

energy is equal to the average value of 

potential energy in case of SHM. 

 iii) Draw the change of kinetic and 

potential energy with displacement for 

a particle executing SHM and explain 

its nature. 4 + 4 + 2 

b) i) Find out the frequency of a 

Helmholtz’s resonator.  

 ii) Derive the Weber-Fechner law in 

connection with the relation between 

intensity and loudness of a sound. 

 iii) On what factors does the intensity of 

sound depend ? 4 + 4 + 2 

c) The time period of oscillation of a 200 gm 

mass connected by a massless spring is 

0·25 sec. The time taken for a decrease of 

amplitude by 4
1 th of the initial value by the 

mass is 100 sec. Find the damping 

coefficient γ, relaxation time τ, Q-factor and 

spring constant of the system. What will be 

the log decrement of the system ? 

   2 + 2 + 2 + 2 + 2 

d) A mass of 0·2 kg is hung by a spring with 

spring constant 200 Nm 1− . If a frictional 

force  dF  = 5 V N ( V is speed ) is active on 

the mass while oscillating, establish the 

equation of the damped harmonic motion 

and find out the time period of oscillation. If 

now a force F = 3 cos 20t N is applied on 

the system, find out the steady state 

amplitude and phase difference. 

   4 + 2 + 2 + 2 
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2. Answer any three questions : 6 × 3 = 18 

a) What are beats ? Deduce the condition for 

beat formation. 2 + 4 

b) Find out the air resistance for sound 

propagation at S.T.P.  

 Given d = 1·39 kg m 3−  and  

 v  =  332 ms 1− . 6 

c) Due to earthquake a longitudinal 

disturbance travels 10 3  km in 2 min. If the 

density of the rock inside the earth is 

2·7 × 10 3  kg m 3− , find out the bulk 

modulus of rock. 6 

d) A 1 m long wire of mass 1·5 gm is stretched 

by a force of 15 N. Find out the speed of 

transverse wave generated in the wire by 

plucking. 6 

e) A simple pendulum completes 20 

oscillations while its angular displacement 

comes down from 4° to 3°. If the time 

period of oscillation is 2·2 s, find out the 

relaxation time and log decrement. 6 

f) In an L-C-R circuit L = 5 mH and C = 1 μF. 

If in the circuit applied resistances ( R ) are 

2Ω and 3Ω respectively, what will be the 

angular frequencies and Q-factors in both 

the cases ? 6 

3. Answer any four questions : 3 × 4 = 12 

a) What are ultrasonics ? How a piezoelectric 

generator is used for generation of 

ultrasonic sound ? 3 

b) What is reverberation ? Explain 

reverberation time. 3 

c) On what factors does acoustic design of an 

auditorium depend ? 3 
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d) Prove that the total energy of the system 

under forced vibration with damping is not 

constant. Show that for this system 

 
2

2
0

ω

ω

energykineticaverage
energypotentialaverage

= . 3 

e) Equations of motion for two SHMs are     

1x  = 5 cos ( 50t + 30° ) and  

 2x  = 12 cos ( 50t + 60° ). Find out the 

amplitude and phase angle of the resultant 

SHM when they are superposed. 3 

f) With what velocity a man should move 

towards the source of sound so that a 

sound of frequency 270 Hz appears to him 

as of frequency 279 Hz ? Given the speed of 

sound in air is 330 ms 1− . 3 

g) The amplitude of a travelling wave is 

0·03 m, frequency 550 Hz and speed 

330 ms 1− . The wave is moving in the 

positive x-direction. Find the equation of 

the travelling wave. 3 

h) In a certain medium the speed of light is 

n
cv = , where n = refracting index of the 

medium, c = speed of light in vacuum. 

Show that the group velocity 
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