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pÏ|sOĝk kl³_Ùqó (×_H#S) up³ã _qvn vsr pÑ&SNy – 2018/2019 

 sOg~e p~Ty 

Physics of Music I 
MUAM 21292 (E) 

kºly :- p{ 02 

Note : Read all instructions given below before writing answers. 
ie'hq' ms<s;=re ,sùu weröug fmr" § we;s Wmfoia fyd¢ka lshjkak' 

 This paper consists of five (05) questions. fuu m%Yak m;%h m%Yak mylska ^05& iukaú; fõ' 

 Answer only four (04) questions. m%Yak y;rlg ^04& muKla ms<s;=re imhkak' 
 Each question should be answered starting on a new page. iEu m%Yakhla i|ydu ms<s;=re w¨;a msgqjlska wrUkak' 
 Each question carries equal marks. iEu m%Yakhla i|ydu iudk ,l=Kq ysñfõ' 

 

(Q1) VIBRATION & WAVES  lïmk yd ;rx. 
 
 

01.  Select the most appropriate word for the respective blanks of the following sentences, from the given list.  
 my; m%ldYk j, ysia;eka" my; § we;s jpk w;=ßka jvd;a WÑ; jpkh f;dard ms,sfj,ska i|yka lrkak' 

 

  (i) Periodic wdj¾:l    (ii) Pleasant ñysß  (iii) Free ksoyia  (iv) Vibration lïmkh (v) Random iiïNdù  (vi) Forced lD; 
 
a)                       is a mechanical phenomenon whereby oscillations occur about an equilibrium point.   

     iu;=,s; ,CIhla jgd foda,khùfï hdka;s%l l%shdj,sh              la kï fõ' 
 

b) The oscillations may be                or                 . 
        foda,khùu               fyda              f,i fowdldrhls' 
 

c) Motion of a pendulum is an example of a _________ oscillation. 
       meoafok wj,ïnhl we;slrk foda,kh              foda,khla fõ'   

 

d) Movement of a tire on a gravel road is an example of a __________ oscillation.  
       ghrhla fndr¿ mdrl .uka.ekSfïoS we;slrk foda,kh              foda,khla fõ'   

 

e)            vibration occurs when a mechanical system is set off with an initial input and then allowed to vibrate freely.  
    hdka;%sl moaO;shla u; wdrïNl W;af;ackhlska miq lïmkh wdrïNù l%ufhka wjufjñka         lïmk we;sfõ'           

 

f)             vibration is when an alternating force or motion is applied to a mechanical system. 
      hdka;%sl moaO;shla u; fhfok ndysr m%;Hdj¾;l n,hla u.ska W;amdokhjk lïmk            lïmk kïfõ'           

 

g) Vibration of a building during an earthquake an example of a             vibration. 
       N+ lïmkhlska f.dvke.s,a,l we;slrk lïmkh            lïmkhla fõ'   
   

h) Vibration of a Tuning Fork is an example of a              vibration. 
        iriq,l lïmkh            lïmkhla fõ'   
 

i)                oscillation results in very loud Noise.  
                   foda,k ksid uyd f>daId we;sfõ'   
 

j)                oscillation results in Sound.  
                   foda,k ksid kdo we;sfõ'   
 

k) Some are               sounds while others are “Unpleasant”.  
        iuyr kdo            kdo jk w;r iuyr kdo wñysß kdo fõ'   
 
 
 

02.  Indicate whether the following are either True (T) or False (F).  
 my; m%ldYk i;H fyda wi;H oehs i|yka lrkak' 
 
 

a)               is a disturbance or oscillation that travels through space-time, accompanied by a transfer of energy from one point to 
another, often with no permanent displacement of the particles of the medium.   
udOH wxY= .uka.ekSulska f;drj foda,khùfï m%;sM,hla f,i tla ,CIhl isg ;j ,CIhla olajd ld,djldYh ;=,ska 
Yla;sh yqjudreùu             la kï fõ' 

 
 

b) Mechanical waves propagate through a medium. 
;rx.hla .ukalsÍug lsishï udOHhla wjYH kï th hdka;s%l ;rx.hla fõ' 
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c) Electromagnetic waves require a medium.  
;rx.hla .ukalsÍug lsishï udOHhla wjYHfõ kï th úoHq;a pqïNl ;rx.hla fõ' 

 

d) Electromagnetic waves cannot travel through a vacuum.  
úoHq;a pqïNl ;rx.hla ßla;hla ;=,ska .uka fkdlrhs' 
 

e) Mechanical waves cannot travel through a vacuum.  
hdka;s%l ;rx.hla ßla;hla ;=,ska .uka fkdlrhs' 
 

f) Electromagnetic waves include radio waves, microwaves, infrared radiation, visible light, ultraviolet radiation, X-rays, and gamma 
rays.  
.=jkaúÿ,s" CIqø" wfOdarla;" oDYH wdf,dal" mdrcïnq," tlaiaf¾ yd .eud lsrK  úoHq;a pqïNl ;rx. fõ'   

   

g) Sound waves are Mechanical waves.  
èjks ;rx. hdka;s%l ;rx. fõ' 

 

h) Longitudinal waves occur when a disturbance creates oscillations perpendicular (at right angles) to the propagation of the 
direction of energy transfer.  

        Yla;sh .uka.kakd ÈYdjg ,ïNlj foda,khùu isÿfõ kï tAjd wkajhdu ;rx. fõ'   
 

i) Transverse waves occur when the oscillations are parallel to the direction of propagation.  
Yla;sh .uka.kakd ÈYdjg iudka;rj foda,khùu isÿfõ kï tAjd ;S¾hla ;rx. fõ' 
   

j) While mechanical waves can be both transverse and longitudinal, all electromagnetic waves are transverse.  
hdka;s%l ;rx. ;S¾hla fyda wkajhdu ;rx. úhyels w;r úoHq;a pqïNl ;rx. ;S¾hla ;rx. fõ'   
 

 
03.  Write the names of two types of waves given in the following figures (a) and (b).  
 my; (a) iy (b) rEm igyka j,g wkqrEm ;rx. j¾. j, kï ms,sfj,ska i|yka lrkak' 
 

 
 
 
 

 
(a) ………………………….   (b) ………………………….. 

 
 

(Q2) PROPERTIES OF WAVES  ;rx. j, ,CIK 
 

01.  Indicate whether the names for labels (A), (B), (C), (D) and (E) of the following figure are either True (T) or False (F).    
 my; rEm igyfka (A), (B), (C), (D) iy (E) j,g wkqrEm kï ms,sfj,ska i;H fyda wi;H oehs i|yka lrkak' 
 

 A – Wave Length ;rx. wdhduh  
 
 B – Trough ksïk  
 
 C – Amplitude  úia:drh  
 
 D – Crest YS¾I  
 
 E – Rest Position iqma; $ úY%dka; wjia:dj  
  

 

02.  Write the names of waves given in the following figures (a), (b), (c) and (d).  
 my; (a), (b), (c) iy (d) rEm igyka j,g wkqrEm ;rx. j¾. j, kï ms,sfj,ska i|yka lrkak' 

 

(i) Traingle Shaped - ;%sfldaKdldr   (ii) Sawtooth Shaped - lsh;a o;a wdldr  
(iii) Sine Shaped - ihska wdldr    (iv) Square Shaped - iup;=ri%dldr 

 
(a) ………………………………….……… 
 
 
(b) …………………………………….…… 
 
 
(c) ……………………………………..…… 
 
 
(d) …………………………………..……… 

 
 
 
 
 
 

a.p^.b 
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03.  Select the most appropriate word for the respective blanks of the following sentences, from the given list.  
 my; m%ldYk j, ysia;eka" my; § we;s jpk w;=ßka jvd;a WÑ; jpkh f;dard ms,sfj,ska i|yka lrkak' 

 

(i) Crest YS¾I  (ii) Trough ksïk  (iii) Wave Length ;rx. wdhduh  (iv) Amplitude úia:drh  
(v) Periodic Time wdj¾: ld,h  (vi) Frequency ixLHd;h   (vii) Velocity m%fõ.h 

 
a) Cycles / Vibrations per second is called Wave                      . 

;;amrhg isÿjk foda,k$lïmk ixLHdj ;rx.            kïfõ'  
 

b) The top-most point of the wave medium is called                       .  
;rx. udOHfha by,u ,CIh            kïfõ' 

 

c) Length of time taken by one cycle / vibration is called                       . 
;rx.hl tla foda,khlg$lïmkhlg .;jk ld,h            kïfõ' 
 

d) The bottom-most point of the wave medium is called                       .  
;rx. udOHfha my,u ,CIh            kïfõ' 

   

e) Distance from the rest position to either Crest or Trough is called                       . 
úY%dka; ;;ajfha isg ;rx.fha YS¾Ihlg fyda ksïkhlg we;s ÿr            kïfõ' 

 

f) Distance travelled by the wave per second is called                       of wave. 
        ;;amrhl§ ;rx.h .uka.kakd ÿr ;rx.fha            kïfõ'   
 

g) The distance from crest to adjacent crest or from trough to adjacent trough is called                       of wave. 
;rx. udOHfha YS¾Ihl isg wdikak YS¾Ihg fyda ksïkhl isg wdikak ksïkhg we;s ÿr            kïfõ' 
   
   

(Q3) BEHAVIOUR OF WAVES  ;rx. j, yeisÍu 
 

01.  Indicate whether the following are either True (T) or False (F).  
 my; m%ldYk i;H fyda wi;H oehs i|yka lrkak' 

 
 

a) When a wave strikes a reflective surface, it changes direction and travels back to the same medium and it is called Refraction.  
;rx.hla mDIaGhl .egqkq miq tu ;rx.h kej; yeÍ meñKs udOHh ;=,u .ukalsÍu j¾;kh kïfõ' 

 

b) When a wave strikes a matter, electrons of the medium absorb energy of the wave and transform into vibrational motion and it is 
called Absorption.  
;rx.la udOHhl .egqkq miq tu udOHfhka ;rx.fha Yla;sh Wrdf.k lïmkhùu wjfYdaIKh kïfõ' 

 

c) When a wave strikes a surface, it changes direction at an angle and travels to the new medium and it is called Reflection.  
;rx.hla mDIaGhl .egqkq miq tu ;rx.h fojk udOHhg we;=̈ ù hï fldaKhlska ÈYdj fjkialrñka .ukalsÍu 
mrdj¾;kh kïfõ' 

 

d) Waves that encounter each other combine through superposition to create a new wave called Interference. 
;rx. tlsfkl yuqjQ miq tajd wêia:dmkh fjñka kj ;rx.hla we;sùu ksfrdaOkh kïfõ' 

  

e) When wave encounters an obstacle it bends the wave or it spreads after emerging from an opening and it is called Dispersion.  
;rx.hla  ndOlhl .egqkq miq th keùhdu fyda újrhla ;=,ska meñfKkúg úisÍu wmlsrKh kïfõ' 
 

f) When a wave goes through a medium, it oscillates in one direction or plane and it is called Polarization.  
;rx.hla udOHhla ;=,ska .uka.kakdúg tu ;rx.h tla ;,hl muKla foda,khfjñka .ukalsÍu O%eùlrKh kïfõ'   

 

g) When a wave enters into another medium, it decomposes into its component frequencies and it is called Diffraction.  
;rx. udOHhlg we;=̈ jQ miq th ixrpl ixLHd; j,g fjkaùu új¾;kh kïfõ' 

 
02. Write down the formulae for the following relationships  
    my; i|yka iïnJO;djkag wod, iólrK ,shd olajkak'  

 
a) Frequency (F) of a wave is the reciprocal of the Periodic Time (T).     ………………………. 

;rx.hl ixLHd;h (F) tys wdj¾: ld,fha m%;sf,dauh fõ' 
 

b) Velocity (V) of a wave is equal to the product of Frequency (F) and Wave Length (λ). ………………………. 
;rx.hl m%fõ.h (V) tys ixLHd;fha (F) yd ;rx. wdhdufha (λ) .=Ks;hg iudk fõ' 

 

c) Energy (E) of a wave is proportional to the square of the Amplitude (A).     ………………………. 
;rx.hl Yla;sh (E) tys úia:drfha (A) j¾.hg wkqf,dauj iudkqmd;sl fõ'  

 
 

03. What are the SI units of following properties?  my; rdYSkaf.a SI tall fudkjdo @   
 

a) Frequency of wave  ;rx. ixLHd;h   – …………………………..………. 

b) Velocity / Speed of wave  ;rx.fha m%fõ.h   – ……………………………..……. 

c) Wave Length of wave  ;rx.fha ;rx. wdhduh  – …………………………..………. 

d) Periodic Time of wave  ;rx.fha wdj¾: ld,h   – …………………………..………. 
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(Q4) SOUND WAVES èjks ;rx. 
 

01.  Indicate whether the following are either True (T) or False (F).  
 my; m%ldYk i;H fyda wi;H oehs i|yka lrkak' 

 
 

a) Sound wave is a Transverse wave.  
èjks ;rx. ;S¾hla ;rx.hla fõ' 

 

b) Sound wave is a Compressional wave.  
èjks ;rx. iïmSvk ;rx.hla fõ' 

 

c) The matter that supports the sound is called the medium.   
èjks ;rx. .uka l<yels mod¾:h" udOHh kïfõ' 

 

d) Sound can travel through a vacuum.  
èjks ;rx. j,g ßla;l ;=,ska .uka l< yel'  
 

e) Standing wave is a wave that remains in a constant position with time.  
lïmk ia:dk ld,h iu. fkdfjkiaj mj;sk ;rx.hla ia:djr ;rx.hla kïfõ'   

 

f) The sum of two counter-propagating waves of equal amplitude and frequency creates a Standing wave.  
m%;súreoaO ÈYdjg .uka.kakd tlu ixLHd;h iy úia:drh iys; ;rx. foll ksfrdaOkfhka ia:djr ;rx.hla 
W;amdokhfõ' 

 

g) Two opposed waves in antiphase gets cancelled out each other, producing a Node. 
m%;súreoaO ÈYdjg .uka.kakd m%;súreoaO l,dfõ mj;sk ;rx. foll ksfYaOkfhka ksYamkao we;sfõ' 
 

h) Two counter-propagating waves enhance each other maximally producing AntiNode. 
m%;súreoaO ÈYdjg .uka.kakd tlu l,dfõ mj;sk ;rx. foll wêia:dmkfhka  m%iamkao we;sfõ' 
 

i) A standing wave, also known as a Stationary wave. 
ia:djr ;rx.hla ksYap, ;rx.hla f,io ye¢kafõ'   
 

j) There is a net propagation of energy over time in a Standing wave. 
ia:djr ;rx.hl ld,h iu. Y=oaO Yla;s .,dhdula isÿfõ' 
 

02. Indicate whether the Wave that depicts in the following figure and the names for labels (A) and (B) given are either True (T) or 
False (F).  
my; rEm igyfka oelafjk ;rx.h yd tys (A) iy (B) j,g wkqrEmj olajd we;s kï ms,sfj,ska i;H fyda wi;H 
oehs i|yka lrkak' 

 
a) Wave ;rx.h – Standing wave ia:djr ;rx.h  

 
b) A   – Nodes ksYamkao  

 
c) B   – Anti Nodes  m%iamkao  

 
 
03.  Select the most appropriate word for the respective blanks of the following sentences, from the given list.  
 my; m%ldYk j, ysia;eka" my; § we;s jpk w;=ßka jvd;a WÑ; jpkh f;dard ms,sfj,ska i|yka lrkak' 

 

 

(i) Intensity/Loudness úmq,;dj  (ii) 20   (iii) Plasma ma,diaud  (iv) Duration ld, ud;%dj    
(v) 331     (vi) Gas jdhq (vii) Pitch ;dr;dj  (viii) 20,000   
(ix) Liquid øj    (x) 0.6   (xi) Solid >k   (xii) Timbre/Quality èjks.=Kh 

 
   a) Four (04) types of “Matter” through which sound travels are (1) , (2) , (3) , (4). 
        èjks ;rx. .uka l<yels mod¾: j¾. y;r ^04& jkafka (1) , (2) , (3) , (4)' 
 

 b) Audible Frequency Range for humans is between about (1) Hz and (2) Hz. 
        ukqIHhdf.a Y%jK mrdih (1)Hz isg (2)Hz w;r fõ' 
 

 c) At 0 °C the speed of sound in air is                m/s. 
        0°C oS jd;h ;=, èjks ;rx. fõ.h ;;amrhg ógr            fõ' 
 

 d) Speed of sound in air increases at a rate of                m/s for each degree Celsius increase in temperature. 
        jd;h ;=, èjks ;rx. fõ.h iEu by,hk fi,ishia 1°C lgu ;;amrhg ógr            ne.ska jeäfõ' 
 

 e) A musical tone is characterized by its (1), (2) , (3) , (4). 
        ix.S; ;dk$iajr (1) , (2) , (3) , (4) hk ,CIK j,ska iukaú;fõ'  

 
 
 

 

A 

B 
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 (Q5) SOUND WAVES & MUSIC èjks ;rx. yd ix.S;h 
 

01.  Indicate whether the following are either True (T) or False (F).  
 my; m%ldYk i;H fyda wi;H oehs i|yka lrkak' 

 
 

a) Musical Tone is a steady periodic sound. 
taldldÍ ld,dj¾:l èjks ;rx.h ix.S; ;dkh $iajrh kïfõ' 

 

b) Duration is defined as the lowest frequency of a periodic waveform.  
ld,dj¾:l ;rx.hl wju ixLHd;h ;rx.hl ld,ud;%dj kïfõ' 

 

c) In music, Fundamental Frequency is a particular time interval or the length of a musical note.  
ix.S;fha§ uQ,sl ixLHd;h hkq ld,iSudjla fyda ix.S; iajrhl ld,È.=j fõ' 
 

d) Duration is a property of a musical note that becomes one of the bases of musical Rhythm.  
ld,ud;%dj" ix.S; iajrhl m%Odk ,CIKhla jk w;r th ix.S; ßoauh i|ydo mokufõ' 

 

e) Timber is the quality of a musical note or sound or tone that distinguishes different types of sound production, such as voices and 
musical instruments.  
úúO lgy~ fyda úúO ix.S; NdKAvj, fjki y÷kd.ekSu i|yd Wmfhda.S jk ix.S; ;dkhl$iajrhl$èjks ;rx.hl 
.=KdFul ,CIKh èjks.=Kh kïfõ' 

 

f) Pitch is compared as "higher" and "lower" in the sense associated with musical melodies.  
ix.S; ;dkhl$iajrhl$èjks ;rx.hl yfâ Wia my;a Ndjfha fjki y÷kd.ekSu i|yd Wmfhda.S jk ,CIKh ;dr;dj 
kïfõ' 
 

g) Loudness may be quantified as Frequency of wave.  
m%udKdFulj úmq,;dj m%ldYjkqfha ;rx.hl ixLHd;h u.sks' 

 

h) Pitch may be quantified as Amplitude of wave.  
m%udKdFulj ;dr;dj m%ldYjkqfha ;rx.hl úia:drh u.sks' 

 

i) Loudness is the characteristic of a sound that is primarily a psychological correlate of physical strength of the wave.  
ix.S; ;dkhl$iajrhl$èjks ;rx.hl yfâ ier fyda Yla;su;a nfõ fjki y÷kd.ekSu i|yd Wmfhda.S jk ,CIKh 
úmq,;dj kïfõ' 
 

j) The physical characteristics of sound that determine the perception of timbre include Wave Spectrum.  
èjks.=Kh ixfõokh jkakdjQ èjks ;rx.hl fN!;sl ,CIKh" ;rx.fha yevh yd j¾Kdj,sh fõ' 

 

k) A overtone of a wave is a component frequency of the signal that is an integer multiple of the fundamental frequency.  
uQ,sl ixLHd;fha .=Kdldrhla jkakdjQ" ld,dj¾:l ;rx.hl ´kEu ixrpl ixLHd;hla ;rx.fha Wmß;dkhla fõ' 

 

l) An harmonic is any frequency higher than the fundamental frequency of a sound.  
uQ,sl ixLHd;h yer" ld,dj¾:l ;rx.hl ´kEu ixrpl ixLHd;hla ;rx.fha m%ixjdohla fõ' 

 
02.  Select the most appropriate word for the respective blanks of the following sentences, from the given list.  
 my; m%ldYk j, ysia;eka" my; § we;s jpk w;=ßka jvd;a WÑ; jpkh f;dard ms,sfj,ska i|yka lrkak' 

 

(i) Flute ngk,dj   (ii) String ;;a    (iii) Violin jh,Skh  (iv) Xylaphone ihs,f*dakh  
(v) Wind iqIsr   (vi) Clarinet la,erskgs  (vii) Guitar .sgdrh  (viii) Percussion iud>d;  
(ix) Trumpet g%ïmgs  (x) Piano mshdfkdaj 

 
   a) The three (03) categories of Musical Instruments are (1), (2) , and (3). 
        ix.S; NdKav j¾. ;=k ^03& (1)" (2)" yd (3) kïfõ' 

 

 b) Three (03) Musical Instruments for the String category are (1) , (2) , and (3). 
        ;;a wdldrfha ix.S; NdKav ;=kla ^03& kï (1)" (2)" yd (3) fõ' 

 

 c) Three (03) Musical Instruments for the one-side closed pipe category are (1) , (2) , and (3). 
        me;a;la jik ,o k,hla iys; ix.S; NdKav ;=kla ^03& kï (1)" (2)" yd (3) fõ'      

 

 d) One (01) Musical Instruments for the both-sides opened pipe category are                       . 
        fome;a;u jid fkdue;s k,hla iys; ix.S; NdKavhla ^01& kï                fõ' 

      
03. a) Draw first four (04) harmonics of vibration of a string. 
        ;ka;=jla lïmkh jkúg we;sjk m<uq Wmß:dk y;r ^04& we| olajkak' 

 
 
 

 b) Draw first four (04) harmonics of vibration of air within one-side closed pipe. 
        me;a;la jik ,o k,hla ;=, we;s jdhq l|la lïmkh jkúg we;sjk m<uq Wmß:dk y;r ^04& we| olajkak' 

 
 
 

 c) Draw first four (04) harmonics of vibration of air within both-sides opened pipe. 
        fome;a;u jid fkdue;s k,hla ;=, we;s jdhq l|la lïmkh jkúg we;sjk m<uq Wmß:dk y;r ^04& we| olajkak' 
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