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LÃ[˝”Ã[˝› ◊X„V¤` / Important Instruction 

%ÁGÁ]› ◊`l˘Á[˝bÔÁ‹ôˆ YÃ[˝›l˘ÁÃ^ (T.E. Exam.) XT«ˆX [˝Ó[˝ÿöˆÁ %UÔÁd Y“`¬ac˜ =w¯Ã[˝ Y«◊ÿôˆEıÁ (QPAB) Y“[˝Tˆ¤X EıÃ[˝Á c˜„[˝* 
Ac˜O XT«ˆX [˝Ó[˝ÿöˆÁÃ[˝ aÁ„U YÃ[˝›l˘ÁUfi„VÃ[˝ %\ˆÓÿöˆ EıÃ[˝ÁÃ[˝ LXÓ [˝Tˆ¤]ÁX %X«`›_X Y‰y Y“◊Tˆ◊ªRÙO Y“‰`¬Ã[˝ ◊X„V¤` %X«^ÁÃ^› 
◊X◊V¤rÙ ÿöˆÁ„Xc˜O =w¯Ã[˝ ◊V„Tˆ c˜„[˝* 
New system i.e. Question Paper Cum Answer Booklet (QPAB) will be introduced in the 
coming Term End Examination. To get the candidates acquainted with the new system, 
now assignment answer is to be given in the specific space according to the instructions. 

Detail schedule for submission of assignment for the 
BDP Term End Examination December-2019 & June-2020 

1. Date of Publication : 14/02/2020 

2. Last date of Submission of answer script  by the student to the study 
centre : 07/03/2020 

3. Last date of Submission of marks by the examiner to the study centre : 08/04/2020 

4. Date of evaluated answer scripts distribution by the study centre to 
the students (Students are advised to check their assignment marks 
on  the evaluated answer scripts and marks lists in the study centre 
notice board. If there is any mismatch / any other problems of marks 
obtained and marks in the list, the students should report to their 
study centre Co-ordinator on spot for correction. The study centre is 
advised to send the corrected marks, if any, to the COE office within 
five days. No change / correction of assignment marks will be 
accepted after the said five days. 

 
 
 
 
 
 
: 18/04/2020 

5. Last date of submission of marks by the study centre to the 
Department of C.O.E. on or before 

 
: 20/04/2020 
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1. Â^-ÂEıÁ„XÁ V«◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 10 × 2 = 20 

 Answer any two questions : 

a) i) ÂVFÁX Â^ aÃ[˝_ ÂVÁ_G◊Tˆ„Tˆ ªJÙ_]ÁX ÂEıÁXC EıSÁÃ[˝ aÃ[˝S  x = A sin ( ωt + θ ). 
  Show that the displacement of a particle executing simple harmonic motion in 

one dimension is given by x = A sin ( ωt + θ ). 

 ii) AEı◊ªRÙO 32 μF W˝ÁÃ[˝Eı„Eı 6 V Tˆ◊QÕˆd ÂEıÁb ◊V„Ã^ Y…SÔ\ˆÁ„[˝ %Á◊c˜Tˆ EıÃ[˝ÁÃ[˝ YÃ[˝ 500 mH AEı◊ªRÙO %Á„[˝„ Ã̀[˝ 

]ÁW˝Ó„] %XÁ◊c˜Tˆ EıÃ[˝Á Âc˜Á_ * %ÁW˝Á„XÃ[˝ ÂVÁ_X EıÁ_ C a„[˝ÔÁ¨JÙ Y“[˝Ác˜]ÁyÁ ◊XSÔÃ^ EıÃ[˝”X * 
  A 32 μF capacitor is charged by a 6 V battery and then discharged through an 

inductance 500 mH. Find out the time period of oscillatory motion of the 
charge and highest current attained. 

 iii) aÃ[˝_ ÂVÁ_G◊Tˆ a+~ ÂEıÁ„XÁ EıSÁÃ[˝ ◊ÿöˆÃ[˝Á[˝ÿöˆÁ ÂU„Eı 1x  A[˝e 2x  V…Ã[˝„±ºˆ ^◊V G◊Tˆ„[˝G ^UÁy‘„] 1v  

A[˝e 2v  c˜„Ã^ UÁ„Eı, Tˆ„[˝ ÂVÁ_„XÃ[˝ Eı+Á·¯ C ◊[˝ÿôˆÁÃ[˝ ◊XSÔÃ^ EıÃ[˝”X * 4 + 3 + 3 
  The velocities of a particle executing simple harmonic motion at distances 1x  

and 2x  from its equilibrium are 1v  and 2v  respectively. Calculate the angular 

frequency and amplitude. 
b) i) AEı◊ªRÙO L-C-R Ê`“◊S [˝Tˆ¤X›„Tˆ L = 10 mH, C = 2 μF A[˝e R = 20 ohms * W˝ÁÃ[˝Eı◊ªRÙO„Eı Y…SÔ 

%Á◊c˜Tˆ EıÃ[˝ÁÃ[˝ YÃ[˝ [˝Tˆ¤X› ÂU„Eı Tˆ◊QÕˆd ÂEıÁb◊ªRÙO a◊Ã[˝„Ã^ ÂXCÃ^Á Âc˜Á_ * [˝Tˆ¤X›Ã[˝ Y“Á‹ôˆ V«◊ªRÙO„Eı ^«N˛ c˜„_ 
W˝ÁÃ[˝Eı◊ªRÙOÃ[˝ %ÁW˝ÁX l˘Ã^ ◊Eı ÂVÁ_G◊Tˆ a+~ c˜„[˝ ? W˝ÁÃ[˝Eı◊ªRÙOÃ[˝ %ÁW˝ÁX %„W˝ÔEı c˜„Tˆ EıTˆ a]Ã^ _ÁG„[˝ ?  
R-AÃ[˝ ÂEıÁXÀ ]Á„XÃ[˝ LXÓ %ÁW˝ÁX l˘Ã^ Y“◊y‘Ã^Á ÂVÁ_G◊Tˆ a+~ c˜„[˝ XÁ ? 

  In a L-C-R series circuit L = 10 mH, C = 2 μF and R = 20 ohms. A battery has 
been connected to charge the capacitor fully and then disconnected. The ends 
of L-C-R circuit are then connected. Now will the discharging of the capacitor 
show oscillatory behaviour ? How long it will take the capacitor to loose its 
charge by half ? For what value of R the discharging phenomenon will not be 
oscillatory ? 

 ii) ^«◊GΩTˆ ÂVÁ_Eı Tˆ„‹óˆÃ[˝ ÿëˆÁ\ˆÁ◊[˝Eı ◊X„V¤`Á·¯ C ÿëˆÁ\ˆÁ◊[˝Eı Eı+X-È`_›Ã[˝ ÂEıÏ◊SEı Eı+Á·¯ ◊XSÔÃ^ EıÃ[˝”X * 
   (2 + 2 + 2 + 2) + 2 
  Find the normal co-ordinates and angular frequencies of normal modes of 

vibration of a coupled oscillators system. 
c) i) ÂEıÁXC ªJÙ_ TˆÃ[˝„ÜÃ[˝ a]›EıÃ[˝S y = 8 sin π [ 4·00t – 0·02x ] AFÁ„X t-AÃ[˝ ]ÁX Âa„Eı≥Qˆ A[˝e     

x, y-AÃ[˝ ]ÁX cm-A ÂVCÃ^Á %Á‰ªK˜ * TˆÃ[˝Ü◊ªRÙOÃ[˝ ◊[˝ÿôˆÁÃ[˝, Eı+Á·¯ C G◊Tˆ„[˝G ◊XSÔÃ^ EıÃ[˝”X * TˆÃ[˝Ü 
◊[˝ÿôˆÁ„Ã[˝Ã[˝ %◊\ˆ]«„F V«◊ªRÙO ◊[˝≥V«Ã[˝ V…Ã[˝±ºˆ 15 cm c˜„_, Â^ ÂEıÁXC a]„Ã^ ◊[˝≥V«V«◊ªRÙO„Tˆ TˆÃ[˝Ü◊ªRÙOÃ[˝ V`Á YÁUÔEıÓ 
◊XSÔÃ^ EıÃ[˝”X * 

  Find the amplitude, frequency and velocity of a progressive wave given by        
y = 8 sin π [ 4·00t – 0·02x ], where t is in sec. and x is in cm. Find also the 
phase difference between two points separated by 15 cm in the direction of 
propagation of the wave. 

 ii) YÃ[˝&Ã[˝ _∂ëˆÁ◊\ˆ]«F› V«◊ªRÙO %a]ÁX Eı+Á„·¯Ã[˝ aÃ[˝_ ÂVÁ_G◊Tˆ =Y◊Ã[˝YÁ◊TˆTˆ c˜„Ã^‰ªK˜, ^Á„VÃ[˝ ]W˝Ó◊[˝≥V« 
%◊\ˆ~ * A„l˘‰y [˝ÿô«ˆEıSÁÃ[˝ =YÃ[˝ _◊ï˘ [˝_ ◊Eı aÃ[˝„SÃ[˝ ◊[˝YÃ[˝›Tˆ %◊\ˆ]«F› A[˝e a]ÁX«YÁ◊Tˆ c˜„[˝ ? 

   (1 + 2 + 2 + 2) + 3 
  The simple harmonic motion in perpendicular directions and of unequal 

frequency have been superposed on a particle. They have identical centres. 
Will the resultant force on the particle be against the displacement and 
proportional to it ? 
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d) i) AEı◊ªRÙO ◊&“e\ˆÃ[˝ [˝Ó[˝ÿöˆÁÃ[˝ ◊&“e-W˝–”[˝Eı 2 Nm 1− , ^«N˛ \ˆÃ[˝◊ªRÙO 2 kg A[˝e ◊y‘Ã^Á`›_ %[˝]≥VX [˝_ 0·4 

Nms 1− . (a) \ˆÃ[˝◊ªRÙOÃ[˝ G◊Tˆ ◊Eı Eı+X^«N˛ ? (b) AEıEı G◊Tˆ„[˝„G EıTˆ %[˝]≥VX [˝„_Ã[˝ LXÓ G◊Tˆ◊ªRÙO 

y‘Á‹ôˆ›Ã^ \ˆÁ„[˝ %[˝]◊≥VTˆ c˜„[˝ ? (c) ◊&“e-W˝–”[˝Eı C %[˝]≥VX [˝_ Y“Vw¯]Á„X UÁEı„_ ÂEıÁXÀ \ˆ„Ã[˝Ã[˝ LXÓ 

LXÓ y‘Á‹ôˆ›Ã^ %[˝]≥VX YÁCÃ^Á ^Á„[˝ ? (d)  Y“ÁU◊]Eı `◊N˛ l˘◊Ã^Tˆ c˜„Ã^ AEı T ˆTˆ›Ã^Áe` ]Á„X ÂYgÏªK˜„Tˆ EıTˆ 

a]Ã^ _ÁG„[˝ ?  

  The spring constant of a spring-mass system is 2 Nm 1− . The mass is 2 kg and 

the damping force per unit velocity is 0·4 Nms 1− . Is the motion of the system 
oscillatory ? For what value of the damping force the motion will be critically 
damped ? If the spring constant and damping force of the system remain 
constant, for what value of the mass the system becomes critically damped ? 
How much time will the system require to have energy one-third of its initial 
value ? 

 ii) ÂEıÁXÀ ÂEıÁXÀ ◊[˝b„Ã^Ã[˝ =YÃ[˝ `„åÃ[˝ Y“Á[˝_Ó ◊X\ˆ¤Ã[˝`›_ ? (2 + 2 + 2 + 2) + 2 

  What are the factors on which the intensity of sound depends ? 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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2. Â^-ÂEıÁ„XÁ ◊TˆX◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 6 × 3 = 18 

 Answer any three questions : 

a) AEı◊ªRÙO ªRÙOÁXÁ TˆÁ„Ã[˝Ã[˝ ◊Tˆ^ÔEı Eı+„XÃ[˝ G◊Tˆ`◊N˛ ◊XSÔÃ^ EıÃ[˝”X * 6 
 Determine the kinetic energy of transverse vibration of a stretched string. 

b) Y“]ÁS EıÃ[˝”X Â^ AEı◊ªRÙO _H« %[˝]◊≥VTˆ A[˝e Y“„SÁ◊VTˆ Eı+„XÃ[˝ Âl˘‰y Eı+X`›_ Tˆ„‹óˆÃ[˝ Â]ÁªRÙO `◊N˛ W˝–”[˝Eı 

XÃ^ * ÂVFÁX Â^ Y…SÔ Y^ÔÁ„Ã^ Ac˜O Tˆ„‹óˆ GQÕˆ ◊ÿöˆ◊Tˆ`◊N˛ %ÁÃ[˝ GQÕˆ G◊Tˆ `◊N˛Ã[˝ %X«YÁTˆ  22
0 /ωω . 6 

 Prove that total energy of a weakly damped system undergoing forced oscillation is 
not constant. Also show that for this system   average potential energy over average 
kinetic energy in a complete cycle = 22

0 /ωω . 

c) Y“]ÁS EıÃ[˝”X Â^ ÂEıÁXC Y“„SÁ◊VTˆ Eı+„XÃ[˝ Âl˘‰y Y“◊Tˆ ªJÙ„y‘ Â^ GQÕˆ `◊N˛ ªJÙÁ◊_Tˆ Tˆ‹óˆ _Á\ˆ Eı„Ã[˝ Âa◊ªRÙO Âc˜Á_ 

 < E > =  22
0

2
4
1 )( Bm ωω + , Â^FÁ„X ◊ªJÙc˜‘m◊_ Y“ªJÙ◊_Tˆ %UÔ[˝c˜ * ÂVFÁX Â^ A„l˘‰y 

 Q  =  ωωω b4/)( 2
0

2 + . 6 

 Prove that the average energy received per cycle by a system under a periodic force 

is  < E > =  22
0

2
4
1 )( Bm ωω + , where the symbols have their usual meaning. 

Show that Q  =  ωωω b4/)( 2
0

2 + . 

d) ÂEıÁXC H„Ã[˝ `„åÃ[˝ Y“Á[˝_Ó ‚—˜Á„aÃ[˝ Âl˘‰y Âa◊[˝„XÃ[˝ a…y %Á„_ÁªJÙXÁ EıÃ[˝”X * 6 
 Discuss Sabin’s law in connection with the decrease of intensity of sound in a 

room.  

e) AEı◊ªRÙO %Ã^‰∏JÙÏ∂ëˆEı YVÁUÔ ◊X◊]ÔTˆ V„≥QˆÃ[˝ =YÃ[˝ 50 KHz Eı+Á„· Ã̄[˝ C 0·2 Wb/m 2  ◊[˝ÿôˆÁ„Ã[˝Ã[˝ Y◊Ã[˝[˝Tˆfi 

ÊªJÙÏ∂ëˆEı %Á„[˝` Y“„Ã^ÁG EıÃ[˝Á c˜„_Á * Vâ¯◊ªRÙO ^◊V Y“ÁU◊]Eı %[˝ÿöˆÁÃ^ ◊[˝ªJ«Ù∂ëˆ◊EıTˆ UÁ„Eı Tˆ„[˝ Âa◊ªRÙOÃ[˝ Eı+„XÃ[˝ 

Eı+Á·¯ EıTˆ c˜„[˝ ? ^◊V Y“ÁU◊]Eı %[˝ÿöˆÁÃ^ Vâ¯◊ªRÙOÃ[˝ ÊªJÙÏ∂ëˆEı %Á„[˝` 0·5 Wb/ m 2  c˜Ã^, TˆFXc˜O [˝Á Eı+Á·¯ 

EıTˆ c˜„[˝ ? 6 
 A ferromagnetic rod is subjected to an alternating magnetic induction of amplitude 

0·2 Wb/m 2  and frequency 50 KHz. If the rod initially was demagnetised, what will 

be its frequency of vibration ? If initially the magnetic induction is 0·5 Wb/ m 2 , 
what will be its frequency ? 

f) l ÈV„HÔÓÃ[˝ AEı◊ªRÙO TˆÁÃ[˝„Eı %Á[˝à˘ Y“Á‹ôˆ ÂU„Eı 1/3 V…„Ã[˝ %ÁHÁTˆ EıÃ[˝Á c˜„_Á * Eı+„XÃ[˝ s-Tˆ] a]„]„_Ã[˝ ◊[˝ÿôˆÁ„Ã[˝Ã[˝ 

Ã[˝Á◊`]Á_Á◊ªRÙO ◊_F«X * ÂEıÁXÀ ÂEıÁXÀ a«„Ã[˝ ◊[˝ÿôˆÁÃ[˝ a[˝Ô◊X∂oˆ %ÁÃ[˝ ÂEıÁXÀ ÂEıÁXÀ a«„Ã[˝Ã[˝ LXÓc˜O [˝Á ◊[˝ÿôˆÁÃ[˝ a„[˝ÔÁ¨JÙ c˜„[˝ ? 

a„[˝ÔÁ¨JÙ ◊[˝ÿôˆÁ„Ã[˝Ã[˝ Ã[˝Á◊`]Á_Á◊ªRÙO ◊XSÔÃ^ EıÃ[˝”X * 6 
 A stretched string is hit at a distance 1/3 of its length from its fixed end. Write down 

the amplitude of the s-th harmonic. For which note the amplitude will be minimum 
and for which note the amplitude will be maximum ? Determine the expression for 
the maximum amplitude. 
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Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
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T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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3. Â^-ÂEıÁ„XÁ ªJÙÁÃ[˝◊ªRÙO Y“‰`¬Ã[˝ =w¯Ã[˝ ◊VX f 3 × 4 = 12 

 Answer any four questions : 

a) AEı◊ªRÙO ]ÁX«„bÃ[˝ EıÁ„XÃ[˝ EıÁ^ÔY“SÁ_› [˝SÔXÁ EıÃ[˝”X * 3 
 Describe the working of a human ear. 

b) _G›Ã^ ‚—˜Áa EıÁ„Eı [˝„_ ? `¿UX [˝ÓÁFÓÁ EıÃ[˝”X * 3 
 What is log decrement ? Explain relaxation time. 

c) %◊Tˆ`„åÃ[˝ Eı„Ã^Eı◊ªRÙO [˝Ó[˝c˜Á◊Ã[˝Eı Y“„Ã^ÁG %Á„_ÁªJÙXÁ EıÃ[˝”X * 3 
 Discuss some of the uses of ultrasonics. 

d) AEı◊ªRÙO ÿöˆÁX« TˆÃ[˝„ÜÃ[˝ ÂEıÁX ◊[˝≥V«„Tˆ G◊Tˆ„[˝G C ◊[˝E ı◊Tˆ ◊XSÔÃ^ EıÃ[˝”X *  3 
 Determine the velocity and strain of a particle at any point in a standing wave. 

e) AEı◊ªRÙO ^«◊GΩTˆ ◊&“e Tˆ„‹óˆÃ[˝ Eı+„XÃ[˝ %[˝Eı_ a]›EıÃ[˝S◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 3 
 Establish the differential equation of motion for a coupled spring system. 

f) £õı ◊VX %„Yl˘Á `å [˝ ◊rÙÃ[˝ ◊V„X V–”TˆG◊Tˆ„Tˆ ^ÁÃ^ ÂEıX ?  3 
 Sound travels faster on a rainy day than in a dry day. Why ? 

g) AEı◊ªRÙO ]Ác˜O„y‘Á„ZıÁ„XÃ[˝ EıÁ^ÔY“SÁ_› [˝ÓÁFÓÁ EıÃ[˝”X * 3 
 Discuss the action of a microphone. 

h) AEı◊ªRÙO Y“[˝Ác˜› TˆÃ[˝„_ ªJÙ_TˆÃ[˝„ÜÃ[˝ a]›EıÃ[˝S◊ªRÙO Y“◊TˆúˆÁ EıÃ[˝”X * 3 
 Establish the equation for progressive wave in a moving fluid. 

  

Y“U] =w¯Ã[˝ / First Answer : 
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◊•Tˆ›Ã^ =w¯Ã[˝ / Second Answer : 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

T ˆTˆ›Ã^ =w¯Ã[˝ / Third Answer : 
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ªJÙT«ˆUÔ =w¯Ã[˝ / Fourth Answer : 
 
 
 
 
 
 
 
 
 

 

 

 


