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N+ lïmk úoHdj hkq l=ulao @

[ What is seismology ? ]

N+ lïmk úoHdj hkq N+ñlïmd iy mDÓúh ;=<ska yd ta jgd .uka .kakd N+ lïmk ;rx. ms<sn| wOHhkh fõ'

N+ lïmk ;rx. hkq fudkjdo @

[ What are seismic waves ? ]

mDÓúh ;=< we;s mdIdK j, laIKsl ì| jeàï fyda iafMdagkh ùï u.ska Wmok Yla;s ;rx. N+ lïmk ;rx. fõ'

tajd mDÓúh ;=<ska .uka lrk Yla;sh jk w;r N+ lïmk f¾Lh (seismograph) u.ska igyka flf¾'

N+ lïmk ;rx. j¾. [ Types of seismic waves ]

N+ lïmk ;rx. - ( SEISMIC WAVES )

mDÓúh rEmfha ±lafjk mßÈ tal flakaøSh m%Odk fldgia ;=klska iE§ we;s nj ie,lsh yelsh' tajd lfnd<" m%djrKh

^uekag,h& iy uOHh f,i ye`Èkafõ' Ys,df.da,h yd wfOdaf.da,h mDÓúfha ndysr ia:r fol fõ' Ys,d f.da,h"

wfOdaf.da,h u; mdfjñka mj;skafka hehs ie,lsh yelsh' Ys,df.da,h — N+ p,k ;,˜ kñka y`ÿkajk m%Odk ;, 10

lska iukaú; fõ' mDÓú uOHhfha mj;sk wêl WIaK;ajh ksid wfOdaf.da,h foig ;dmh .,d ths' tu.ska

wfOdaf.da,h ;=, we;sjk ixjyk Odrd" N+ p,k ;, p,kh úug i,iajhs' N+ p,k ;, folla tlsfklg idfmaCIj

.uka lrk úg >I_Kh fya;=fldg f.k iuyr wjia:dj,§ fuu ;, fol .eà isrfõ' fuúg m%;Hia: úl%shd Yla;sh

j¾Okh jk w;r wjidkfha§ tu ;, N+ lïmkhla isÿ lrñka isrùfuka ksoyia fõ' fufia .nvd jQ Yla;sh ksoyia

jk úg N+ lïmk ;rx. kñka y`ÿkajk m%n, ;rx. ksmofõ'

mDÓú lfnd< ;=<ska .uka .kakd ;rx. wNHka;r ;rx. f,i ye`Èkafjk w;r mDIagh u; .uka lrk ;rx.

mDIaÀh ;rx. f,i ye`Èkafõ'

mDÓú wNHka;r ;rx.  [ Body waves ]

N+ lïmdjlska ksl=;a jk mDÓú wNHka;r ;rx." mDÓú lfnd< ;=<ska .uka lrñka" mDIaÀh ;rx.j,g jvd blaukska

kshñ; ia:dkhlg <Õd fõ' fuu ;rx. mDIaÀh ;rx.j,g jvd Wia ixLHd;hlska hqla;h' wNHka;r ;rx.

foj¾.hls'

i. P ;rx. ii. S ;rx.

G.C.E. ADVANCED LEVEL EXAMINATION

PHYSICS
Explore the World with a New Vision....

foda,k yd ;rx.
Oscillations & Waves

Unit - 03
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P ;rx. [ Primary waves ]

mDÓú wNHka;r ;rx.j, m<uq j¾.h P ;rx. fyj;a m%d:ñl ;rx. (primary waves) fõ' fuh N+ lïmk ;rx.j,

fõ.j;au j¾.h jk w;r tys M,hla f,i N+ lïmk uOHia:dkhla fj; m<uqfjkau <Õd fõ' P ;rx. >k mdIdK

fyda mDÓúfha øj ia:r ;=,skao .uka lrhs' èjks ;rx. jd;h f;rmSï iy we§ïj,g Ndckh lrkakdla fuka fïjd

mdIdK ;=<ska .uka lrk úg th f;rmSï iy we§ïj,g Ndckh lrhs' N+ñ lïmdjlska we;s jk P ;rx. iuyr úg

i;=kag Y%jKh l< yelsh' WodyrKhla jYfhka N+ñlïmdjlaa we;sùug fmr n,a,kaf.a Wvq ìreï y~ wikakg

,efí' ^ksYaÑ; f,i olajkafka kï mDIaÀh ;rx. <Õ ùug fmr& idudkHfhka ñksiqkag ±fkkqfha tu ;rx.j,

.eàu yd fooÍu muKs'

P ;rx. tuÕska we;s lrk f;rmSï iy we§ï ksid iïmSvk ;rx. f,i o ye¢kafõ' P ;rx.j,g wkql+,j ;rx.h

p,kh jk ÈYdj Tiafiau wxY=ka p,kh jk w;r th Yla;sh .uka lrk ÈYdjo fõ'

• P ;rx. wkajdhdu ;rx. úfYaIhla fõ'

S ;rx. [ Secondary waves ]

fofjks j¾.fha mDÓú wNHka;r ;rx. S ;rx. fyj;a oaú;Shsl ;rx. fõ' fuh N+ñlïmdjlska Tng ±fkk fofjks

;rx.hhs' S ;rx." P ;rx.hg jvd fifuka .uka lrhs' th lsisu øj udOhla ;=<ska .uka fkd lrk w;r .uka

l< yelafla >k mdIdK ;=<ska muKs' mDÓúh wNHka;fha ndysr yrh (outer core) øjhla nj ks.ukh lsÍug S
;rx.j, fuu .=Kh WmldÍ fõ' ;rx.h .uka lrk ÈYdjg ̂ ;rx." m%pdrK ÈYdjg& ,ïnlj mdIdK wxY= by<" iy

my<g fyda me;af;ka me;a;g p,kh lrjhs'

• S ;rx. ;S¾hla ;rx." úfYaIhla fjhs'

Particle Motion

Direction of Propagation

m%pdrK ÈYdj

S - WAVE

wxY= p,s;h

Direction of Propagation

Particle Motion

P - WAVE
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mDIaÀh ;rx.  [ Surface waves ]

mDÓú lfnd, ;=<ska muKla .uka lrhs' mDIaÀh ;rx." wNHka;r ;rx.j,g jvd wvq ixLHd;hlska hqla;h' tys

m%;sM,hla jYfhka N+ lïmdudkfhka ,efnk igyk uÕska myiqfjka fjkalr y÷kd .; yelsh' th wNHka;r

;rx.j,g miqj <Õd jqj;a" N+ñlïmdjlska isÿjk ydkshg iy úkdYhg iïmQ¾Kfhkau j.lsjhq;= jkafka mDIaÀh

;rx.hs' jvd;a .eUqre N+ñlïmdj, § fuu ydksh iy ;rx.j, Yla;sh wvq fõ' mDIaÀh ;rx. foj¾.hls'

i. f,dõ ;rx. ii. f¾,s ;rx.

f,dõ ;rx. [ Love waves ]

m<uq j¾.fha mDIaÀh ;rx. f,dõ ;rx. f,i ye¢kafõ' 1911 § fuu j¾.fha ;rx. i|yd .Ks;uh wdlD;shla

ks¾udKh l< ì%;dkH cd;sl A.E.H f,daõ f.ka miqj fuu kduh fhdok ,§ th fõ.j;au mDIaÀh ;rx. úfYaIh

jk w;r fmdf<dj me;af;ka me;a;g p,kh lrhs'

• f,dõ ;rx. iïmQ¾Kfhkau ;sria p,s;hla we;s lrjhs'

f¾,s ;rx. [ Rayleigh waves ]

fojk j¾.fha mDIaÀh ;rx.h f¾,s ;rx.hhs' fcdaka ú,shïia iag¾Ü" f¾,s idñjrhd úiska 1885 § fïjdfha meje;au

.Ks;uh jYfhka mqfrdal:kh lrk ,§'

fmdl=Kl fyda id.rfha c, ;rx. /<s we;s fjñka .uka .kakd wdldrhg fïjd u.ska mDÓú mDIaGh /<s we;s

lsÍulg Ndckh lrhs' (rolling) fï ksid fïjd u.ska ;rx. .uka .kakd ÈYdjg N+ñh  by< my< iy me;af;ka

me;a;g p,kh lrjhs' N+ñ lïmdjlska we;sjk fndfyduhla fi,ùï fïjd ksid isÿ fõ'

• f¾,s ;rx. N+ñfha isria p,s; we;s lrjhs'

Direction of Propagation

Particle Motion

m%pdrK ÈYdj

wxY= p,s;h
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i. m%Odk N+ lïmk ;rx. j¾. fol fudkjdo @

a ) -------------------------------------------------------- b ) -------------------------------------------------------

ii. by; a yd b ;rx. j¾. my; ud;Dld hgf;a ii|kak'

iii. wNHka;r ;rx.j, m%fNao fol fudkjdo @

a ) -------------------------------------------------------- b ) -------------------------------------------------------

iv. by; a yd b ;rx. j¾. my; ud;Dld hgf;a ii|kak'

fõ.h

ixLHd;h

ydksh

ba

fõ.h

m%pdrK udOHh

ba

;S¾hla fyda wkajdhdu nj
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v. mDIaÀh ;rx.j, m%fNao fol fudkjdo @

a ) --------------------------------------------------------- b ) --------------------------------------------------------

vi. by; a yd b ;rx. j¾. my; ud;Dld hgf;a ii|kak'

kdNsh yd wmsflakaøh [ Hypocenter and epicenter ]

i;H jYfhkau N+ lïmkh yg.;a ia:dkh kdNsh f,i;a Bg by,ska fmdf<dj u;=msg ia:dkh wmsflakaøh f,i;a

ye¢kafõ' i;H jYfhkau ;rx. ckkh jkafka kdNsfhah'

N+ lïmk udkh [ Seismometer ]

fuu WmlrKh u.ska N+ñfha p,s;h m%ia:dr .; lrkq ,nk w;r fï i|yd fhdod .efkkafka wjiaÓ;sh ms<sn|

isoaOdka;hhs'

fuu WmlrKh i;=j úYd, ialkaOhlao mDÓúfha wNHka;r mdIdK yd iïnkaO rduqjlao ;sfí' N+ lïmkh

fya;=fjka rduqj N+ lïmkhg wkqrEmj p,kh jqjo wjiaÓ;sh fya;=fjka ialkaOh ksYap,ju mj;S' tu ialkaOhg

wE÷ o¾Ylhla u.ska N+ñfha p,s;hg wkqrEm igykla lvodish u; i,l=Kq flf¾' isria p,s; igyka lsÍug yd

;sria p,s;j, ,ïnl fldgia fjk fjku igyka lsÍug fjk fjku N+ lïmk udk wjYH fõ'

fõ.h

ba

p,s;fha isria ;sria nj

wmsflakaøh (Epicenter)

kdNsh (Focus)

 (Fault)

;rx. fmruqKq (Wave fronts)

me¨u

wmsflakaøh

kdNsh
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ßÉg¾ mßudKh [ Richter scale ]

N+ñlïmdjl úYd,;ajh uekSu i|yd fhdod .kakd jvd;au m%p,s; mßudKh fuhhs' tu mßudKfhka ±lafjk w.h

(m),  N+ñlïmdfõ§ we;s jQ m%n,u ;rx.fha úia:drfha ,>q.Klhg iudkqmd;sl fõ'

m = log10 I -   N+ñlïmdfõ§ we;s jQ m%n,u ;rx.fha ;sj%;dj ̂ úia:drh&

I0 -   iïu; f,i uksk ,o N+ñlïmdfõ ;Sj%;dj ^úia:drh&

WodyrKhla f,i 7 u.ska jd¾;d jQ N+ p,kh iys; le,Uqu" 6 u.ska jd¾;d jk le,Uqu fuka 10 .=Khla úYd, fõ'

E1 : m<uq N+ lïmkfha§ ksoyia jQ Yla;sh

E2 : fojk N+ lïmkfha§ ksoyia jQ Yla;sh

          =  E : idfmaCI Yla;sh

N+ñ lïmdjlska WmÈk idfmaË Yla;sh E r|d mj;skafka  my; iïnkaOh u;h'

E = [10d] 3/2 d - ßÉg¾ mßudKfha ±lafjk w.h fjkia jQ m%udKh

WodyrKhla f,i"

ßÉg¾ mßudK fjki 1 kï" E = 103/2  =  31.6

tkï m<uq lïmkhg idfmaËj fojk lïmkh 31.6 .=Khla Yla;sh uqod yer we;'

ßÉg¾ mßudK fjki 2 kï" E  =  [102] 3/2  =  1000

tkï m<uq lïmkhg idfmaCIj fojk lïmkh 1000 .=Khla Yla;sh uqod yer we;'

N+ lïmk j, úYd,;ajh yd iq,N;dj

[ Frequency of earthquakes and their magnitudes ]

I
I0

(     )

mßudKfha
w.h

< 3'4

3'5 - 4'2

4'3 - 4'8

4'9 - 5'4

5'5 - 6'1

6'2 - 6'9

7'0 - 7'3

7'4 - 7'9

> 8'0

jd¾Isl
iq,N;dj

800 000

30 000

4 800

1 400

500

100

15

4

wjq' 5 isg 10
olajd tla
jrla muK

idudkH
n,mEu

N+ lïmk udk u.ska muKla
ks¾Kh l< yel'

ksjila ;=<g hka;ñka ±fka'

cfka, foorhs" fndfyda fokdg
±fka'

ish¨ fokdg ±fka" fodrj,a
meoafoa'

f.dvke.s,s j,g w,dNydks
isÿfõ' nodu mqmqrd hhs'

f.dvke.s,sj,g ydks" ksjdi
moku u; ,siaid hhs'

oreKq ydk s " md,ï weUÍ"
f.dvke.s,s ì| jefÜ'

fndfyda f.dvke.s,s weo jefÜ'

mQ¾K ydks" u;=msg ;rx. o¾Ykh
fõ' jia;+ka jd;h ;=< úisÍ hhs'

E2

E1
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iqkdñ [ Tsunami ]

iqkdñ hkq fjr< yd .egqKq úg úYd, jHikhla iy Ôú; ydks isÿ l< yels úYd, ;rx. fYa%Kshls'

iqkdñ hk jpkh —jrdh ;rx.˜ (harbor waves) hk w¾:h we;s cmka jpkhlska ìysjQjls' iqkdñ iuyr úg jerÈ

wdldrhg —jvÈh ndÈh ;rx.˜ (tidal waves) f,i y÷kajhs' jvÈh ndÈh u.ska iqkdñ we;s fkdfõ' ̂ uqyqo u; i| u.ska

we;s lrk .=re;ajc n,h ksid jvÈh ndÈh we;sfõ'& iq<Õ u.ska idudkH ;rx. we;s fõ'

iqkdñ we;súh yelafla"

 c,h hg N+ñlïmd u.ska

 .sksl÷ msmsÍu u.ska

 uqyqÿ m;=f,a kdhhEï u.ska

 wNHjldIfha isg c,h ;=<g weo jefgk .%dyl len,s iy W,aldmd; u.ska

iqkdñ fndfyduhla we;s jkafka c,h hg N+ñlïmd u.sks' iqkdñhla we;sùu i|yd N+ñlïmdj u.ska ßÉg¾ udmlfha

igyka lrk w.h 6'75 lg jvd jeä úh hq;= h' iqkdñj,ska ishhg 90 muK meismsla id.rfha isÿ fõ'

iqkdñ ;rx. j, yeisÍu

[ Behaviour of Tsunami waves ]

1. c,h u;=msg .uka lrk ;rx.hl m%fõ.h (V) my; iólrKhg wkql+, fõ'

V =      g h g - .=re;ajc ;ajrKh" h - c,fha .eUqr

2. c, ;rx.j, Yla;s >k;ajh (E) r|d mj;skafka tys úia:drh (A) u;h'

E = KA2 K ksh;hla jk w;r A ys tall Jm-2 fõ'

3. Yla;sh i%djh  fokq ,nkafka

= E × V  ys tall Wm-1 fõ'

4. Yla;s ixiaÓ;sh wkqj m%fõ.h wvqjk úg Yla;s i%djh ksh;j ;nd .ekSu i|yd E jeäúh hq;=h' tkï A jeäúh

hq;=h' fkd.eUqre uqyqo fj; iqkdñ r< <Õdùfï§ isÿjkafka fuu l%shdj,shhs'

5. b;du;a ir,j i,lkafka kï ;rx.fha pd,l Yla;sh l%ufhka úNj Yla;sh njg m;a fõ' fuu úNj Yla;sho

c, l|g ord .ekSug wmyiq jQ úg ì÷ï r< (breaking waves) we;s fõ' tajd wdl+, iajNdjhla .kS'

6. iqkdñ u.ska úkdYh isÿjkafka tu ;rx. iuÕ meñfKk w;s úYd, c, ialkaOfha .uH;dj ksidh'

ie'hq' iïmQ¾K nj i|yd bÈßm;a lr we;s kuq;a by; (2), (3) yd (4) hgf;a we;s iólrK fyda woyia u;l ;nd

.ekSu wjYH ke;'
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iqkdñhl ;ru  [ The size of a Tsunami ]

 iqkdñhg b;d È.= ;rx. wdhduhla we;' (100 km olajd È.)
 wdj¾;h o b;d È.= fõ' ̂ .eUqre c,fha mehla muK&

 .eUqre uqyqfoa iqkdñhl Wi 1m la muK fõ'

 .eUqre uqyqfoa § fndfyda iqkdñ ±l .; yels jkafka l,d;=rlsks' fï ksid .eUqre uqyqfoa § iqkdñh wkdjrKh

lsÍu b;d wmyiq fõ'

 fjr< wdikakfhaÈ iqkdñhla 30 m la olajd jqjo by, hd yelsh'

iqkdñhl fõ.h [ The speed of a Tsunami ]

újD; iuqøfha 970 km h-1 g jvd jeäh' ̂ mshdir fcÜ hdkhla fuka fõ.j;a fõ& iïmQ¾K id.rh yryd .uka lsÍug

meh lsysmhla .kshs' idudkH uqyqÿ r< ̂ iq<Õ u.ska cks; jk& 90 km h-1 la muK fõ.hlska .uka lrhs'
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P


jdhqjla ;=,  èjks ;rx. m%fõ.h

[ Speed of sound waves in a gas ]

jdhqjla ;=, wkajdhdu ;rx. m%fõ.h V kï"

V =

fuys

P - jdhqfõ mSvkh

 - jdhqfõ >k;ajh

 - jdhqfõ m%Odk úYsIag ;dm Odß;d w;r fyda jdhqfõ m%Odk ujq,sl ;dm Odß;d w;r wkqmd;h > 1) jk

w;r th r|d mj;skafka jdhqfõ mrudKql;dj fyj;a tla wKqjl we;s mrudKq ixLHdj u;h'

 =  =

cp - ksh; mSvkfha§ úYsIag ;dm Odß;dj

cv - ksh; mßudfõ§ úYsIag ;dm Odß;dj

CP - ksh; mSvkfha§ ujq,sl ;dm Odß;dj

CV - ksh; mßudfõ§ ujq,sl ;dm Odß;dj

jdhqjla ;=, èjks m%fõ.h flfrys úúO idOlj, n,mEu

[ Effect of  Various factors to speed of sound in a gas ]

01' WIaK;ajh (Temperature)

PV = n R T

PV =        R T

PM= R T

= - - - - - (1)

 V = 

 § we;s jdhqjla i|yd

V T

02'mSvkh yd >k;ajh (Pressure and density)
(1) wkqj fmkShkafka § we;s jdhqjl WIaK;ajh ksh; úg èjks m%fõ.h mSvkfhka yd >k;ajfhka iajdh;a;

njhs'

03'wd¾ø;dj (Humidity)
jd;fha wd¾ø;dj ^c, jdIam m%udKh& jeä jk úg iM, ujq,sl ialkaOh wvqfõ' fuúg èjks m%fõ.h jeäfõ'

04'iq<f.a m%fõ.h (Wind Velocity)
iq<Õ" èjks m%pdrK ÈYdjg yuhs kï èjks m%fõ.fha jeä ùulao Bg úreoaO ÈYdjg yuhs kï m%fõ.fha wvqùulao

isÿ fõ'

cp

cv

CP

CV

m
M

m- jdhq ialkaOh
M- ujq,sl ialkaOh( )
m
V

=   jdhqfõ
 >k;ajh( )

P


R T
M

R T
M
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ixjD; k,hl ia:djr ;rx.hla we;s ùu

(Formation of a standing wave inside a closed pipe)

ixLHd; cklh u`.ska ,jqâiamSlrh yryd úúO ixLHd;hkaf.ka hq;a èjks

;rx. k,h ;=,g uqod yß' tajd A ysÈ mrdj¾;kh ù m;k yd mrdj¾;s;

;rx. wêia:dmkh ù k,h ;=, wkajdhdu ia:djr ;rx.hla yg.kS'

ksoyia lïmk j,§ iEu úgu ixjD; fl<jfrys úia:dmk ksYamkaohla ^mSvk m%Yamkaohla& ìysjk w;r újD;

fl<jfrys úia:dmk m%Yamkaohla ^mSvk ksYamkaohla& ìysfõ'

ixjD; k,hl ia:djr ;rx. rgd

(Normal modes of a closed pipe)

A

ixLHd;
cklh

uq,slh ^uq,sl ;dkh& 1 jk Wmß;dkh 2 jk Wmß;dkh

    = L 3  = L 5        = L

= 4 L =  4L / 3 =  4L / 5

f = V/ f = V/   f = V/

f1 =         (= 1 f1) f =        (= 3 f1) f =         (= 5 f1)

 jk m%ixjdoh  jk m%ixjdoh  jk m%ixjdoh

p pp


4

V
4L

3V
4L


4


4

5V
4L

L

w'm%'ms'

úia:dmkh (S) S

LL

S

• ixjD; k,hl n jk m%ixjdofha ixLHd;h  fn 
 kï"

fn   =  n .          ( n = 1 , 3 , 5 , ....)

• ixjD; k,hl T;af;a ixLHduh m%ixjdo muKla yg.kS'

• lD; ixLHd;h by; tla iajdNdúl ixLHd;hlg iudk jq úg k,h ;=, jd;h wkqkdo jk w;r bka Wmßu

y~la msg fõ'

újD; k,hl ia:djr ;rx.hla we;sùu

(Formation of a standing wave inside a open pipe)

ixLHd; cklh u.ska ,jqâiamSlrh yryd úúO ixLHd;hkaf.ka hq;a

èjks ;rx. k,h ;=,g uqod yÍ' tajd A fl<jf¾§ ksoyia jd;h yd

.eàfuka bka fldgila mrdj¾;kh ù k,h ;=, wkajdhdu ia:djr

;rx.hla yg.kS'

V
4L

• ixjD; k,hl n jk Wmß;dkfha ixLHd;h fn
kï"

fn   =  (2n + 1)          ( n = 0 , 1 , 2 , 3 , ....)V
4L

A

ixLHd;
cklh
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p p p

w'm%'ms'

L

S

L

S

L

S

uq,slh 1 jk Wmß;dkh 2 jk Wmß;dkh

= L = L 3        = L

= 2 L f = V/ =  2L / 3

f = V/ f =         (= 2 f1) f    = V/

f1 =         (= 1 f1) f    =         (= 3 f1)

 jk m%ixjdoh  jk m%ixjdoh  jk m%ixjdoh


2

V
L

V
2L


2

3V
2L

újD; k,hl ia:djr ;rx. rgd

(Normal modes of a open pipe)

• újD; k,hl n jk m%ixjdofha ixLHd;h  fn 
 kï"

fn   =  n .          ( n = 1 , 2 , 3 , ....)

• újD; k,hlska ish¿u m%ixjdo ,nd.; yelsh'

V
2L

• újD; k,hl n jk Wmß;dkfha ixLHd;h  fn
kï"

fn   =  (n + 1)         ( n = 0 , 1 , 2 , 3 , ....)V
2L

wdka; fodaIh ^fYdaOkh&    [End error ( correction ) ]

k,fha újD; fl<jfr§ iEfok úia:dmk m%Yamkaoh b;d ksjerÈj k, fl<jf¾§u fkdiEfoa' th Bg u|la

Tífnka iEfoa' fuu ia:dkhg k, fl<jf¾ isg we;s ÿr wka; fodaIh f,i ye¢kafõ' ksjerÈ .Kkh

lsßul§ fuh ie,ls,a,g .; hq;=h'

L   L + e            L   L + 2e

• wdka; fodaIh k,fha úIalïNhg iudkqmd;sl fõ'

újD; k,hl wdka; fodaIh ie,l= úg"ixjD; k,hl wdka; fodaIh ie,l= úg"

L e Le e
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wNHdi

01. tla;rd N+ lïmkhl§ yg.;a m%n,u ;rx.fha ;Sj%;dj" fjk;a N+ lïmkhl§ yg.;a  m%n,u ;rx.fha ;Sj%;dj

fuka 100 .=Khls' m<uq N+ lïmkfha§ uqod y, Yla;sh fojk N+ lïmkfha§ uqody, Yla;sh fuka lS .=Khla

fõo @

02. i. .eUqre uqyqfoa yg.;a iqkdñ ;rx.hla rEmfha ±lafõ' A  ys§ tys

fõ.h 100 ms–1 kï B ys§ fõ.h fidhkak'

AC = 50 km yd BC = 1 km fõ'

ii. uqyqÿ c,fha >k;ajh 1050 kgm–3 kï B ys§ 1000 m3 l mßudfjka

hq;= c, l|l .uH;dj fidhkak'

iii. fuu .uH;dj iys; c, l| fmd,d mekSulska f;drj

f.dvke.s,a,l .egqk úg ta u; fhfok n,h fidhkak' .egqu

mej;s ld,h 4 s ls'

03. f,day oKavla ;=< èjks m%fõ.h i|yd m%ldYkhla" f,dayfha hx udmdxlh yd >k;ajh weiqfrka ,shkak'

ÿïßh ud¾.hla u; fjä,a,la msmqrejfyd;a Bg 2.0 km la ÿßka f¾,a mS,a, u; bkakd ksÍCIlfhl=g y~j,a

folla wefihs' tfia jkafka wehs @ fï y~j,a fol w;r ld, wka;rh l=ulao @

jdfkaj, hx udmdxlh = 2.0 × 1011 N m–2

jdfkaj, >k;ajh = 8.0 × 103  kg m–3

jdhqf.da,Sh mSvkh = 105 N m–2

jd;fha >k;ajh = 1.4 kg m–3

jd;fha ujq,sl ;dm Odß;d w;r wkqmd;h' = 1.4

04. f.dvke.s,a,l f,day mhsmamhla 800 m  la È.jk w;r tys tla fl<jrla ñáhlska .eiQ úg wfkla fl<jf¾

isákafkl=g ;Sj% Yío 2 la wefia' fï Yío w;r ld, wka;rh 2 s fõ kï o f,dayfha >k;ajh

8.1 × 103  kg m–3 o kï" f,dayfha hx udmdxlh fidhkak' jd;fha >k;ajh 1.29 kg m–3 o" jd;fha m%Odk úYsIag

;dm Odß;d w;r wkqmd;h 1'4 iy jdhqf.da,Sh mSvkh 105 Nm–2  o fõ'

05. jdhQf.da,Sh mSvkh 72 Hgcm jk yd WIaK;ajh 70C jk wjia:djl jd;fha èjks m%fõ.h 330 ms–1 nj

fidhd.kakd ,È' jdhQf.da,Sh mSvkh 76 Hgcm yd WIaK;ajh 270C jk wjia:djl jd;fha èjks m%fõ.h

fldmuKo @ ixLHd;h 512 Hz jk iajrhl fuu WIaK;ajfha§ jd;h  ;=, ;rx. wdhduh fldmuKo @

06. iriq,lska ksl=;a jk iajrhl  00C jQ jd;fha § ;rx. wdhduh  98 cm fõ' jd;fha WIaK;ajh  300C jQ úg tys

;rx. wdhduh fldmuKo @

07. 550 Hz ixLHd;h we;s èjks m%Njhla  200C § jd;h ;=<  600 mm ;rx. wdhduh we;s ;rx. ksl=;a lrhs' fï

WIaK;ajfha§ jd;h ;=< èjks m%fõ.h l=ulao @ 00C tu m%Njfhka jd;fhys we;sjk èjks ;rx. wdhduh

l=ulao @

08. 200C we;s jd;fha WIaK;ajh 50C lska by< .sh úg jd;fha èjks m%fõ.h fjkiajk m%;sY;h l=ulao @

09. 170C § ixLHd;h 512 Hz jQ iriq,lska ksl=;a jk iajrfha ;rx. wdhduh  66.5 cm ls' i' W'mS' ys§ jd;fha

>k;ajh 1.293 kgm–3 kï jd;fha ujq,sl ;dm Odß;d w;r wkqmd;h .Kkh lrkak' iïu; mSvkh  76 Hgcm
hehso riÈfha >k;ajh  13600 kgm–3 hehso .kak'

10. Tlaiscka jdhqj ;=<  7270C § we;s jk èjks m%fõ.hu yhsv%cka jdhqj ;=< we;sùu i|yd ;sìh hq;= WIaK;ajh

l=ulao @ (O2 wKqjla H2 wKqjla fuka 16 .=Khla nrh'&

A

B
C
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11. jdhqjla ;=< èjks m%fõ.h i|yd m%ldYkhla ,shd tys tla tla moh w¾: olajkak'

jdhqjla ;=< èjks m%fõ.h tu jdhqfõ mSvkh" WIaK;ajh yd w¾ø;dj u; r|d mj;skafka flfia±hs fmkaùug

fuu m%ldYkh Wmfhda.S lr.kak'

Tlaiscka jdhqfjka mqrjd we;s iDcq k,hl tla fl<jrla fyd¢ka jid we;s w;r" wfkla fl<jrg l=vd

iamSlrhla iúlr we;' ixLHd; cklhla u.ska iamSlrfhka  4000 Hz iajrhla ksl=;a l< úg  270C § k,h ;=,

yg.kakd ia:djr ;rx.fha wkqhd; Wmßu ;Sj%;d 11 la w;r mr;rh  41.25 cm nj" k,h ;=, tyd fuyd

l<yels l=vd uhsfl%dafmdakhla u.ska ksÍCIKh lrk ,È' k,h ;=< we;s jdhqfõ WIaK;ajh  1000C olajd jeä

l< fyd;a fuu mr;rfha w.h l=ula fõo @ Tlaiscka j, wKql Ndrh 32 la kï o id¾j;% jdhQ ksh;h

R = 8.3 Jmol–1K–1  o kï" Tlaiscka i|yd m%Odk úYsIaG ;dm Odß;d w;r wkqmd;h yd  270C § èjks m%fõ.h

fidhkak'

12. i' W' mS' § jd;fha >k;ajh  1.29 kgm–3 fõ' WIaK;ajh  270C § iy mSvkh  75 Hgcm jQ wjia:djl jd;fha èjks

m%fõ.h fidhkak' jd;h i|yd m%Odk úYsIaG ;dm Odß;d w;r wkqmd;h 1'4 fõ' riÈfha >k;ajh

13600 kgm–3 yd iïu; mSvkh 76 Hgcm fõ'

13. i' W' ms' ys§ mßud ms<sfj,ska  V iy  4V jQ Tlaiscka yd yhsv%cka idïm, folla ñY% lrkq ,efí' i' W' mS' ys§

yhsv%cka ;=, èjks m%fõ.h  1250 ms–1 kï i' W' mS' ys§ ñY%Kh ;=< èjks m%fõ.h fidhkak'

14. 200C WIaK;ajhl§ jd l|la lïmkh ùug i,iajd  440 Hz ixLHd;hlska hq;a iriq,la kdo lrjQ úg ksl=;a

jk iajrh ;;amrhg kq.eiqï 10 la ,ndfohs' l=vd ma,diaáiSka lene,a,lska iriq,g nr fh¥ úg kq.eiqï

ixLHd;h wvqfjhs' nr fkdfh¥ iriq, yd jdl| taliajkh jkafka ljr WIaK;ajhl§ o @ iriqf,ys

ixLHd;h WIaK;ajh flfrka iajdh;a; hehso jdl¢ka ksl=;a jk iajrfhys ;rx. wdhduh ksh;j mj;S hehso

Wml,amkh lrkak'

15. ixLHd;h  256 Hz jQ iriq,la iuÕ T¾., k,hla y~jk ,È' k,h ;=< jd;h  150C WIaK;ajfha jQ úg ;;amr

10 l§ kq.eiqï 20 la weiqks' iriq, l=vd bá lene,a,lska nr l< úg kq.eiqï ixLHd;h wvqjk nj fmkqks'

nr fkdfh¥ iriq, yd k,h taliajkhg f.k taug jd;fha WIaK;ajfha ljr fjkila isÿl< hq;=o @

^14& jk .eg¿fõ Wml,amkh fuys§  o j,x.= fõ'

16. 40 cm È. ixjD; T¾., k,hlg msôk úg we;sjk m%:u m%ixjdo ;=fkys ixLHd;h fidhkak' k,fha wdka;

fYdaOkh l=vd hehso jd;fha èjks m%fõ.h  340 ms–1  f,io i,lkak' fuu ixjD; k,fhka ,efnk uQ,sl

iajrfha ixLHd;hu ,nd.ekSug wjYH újD; k,fha È. fldmuK o @ fuu újD; k,fhys m%:u m%ixjdo

;=fkys ixLHd; fudkjdo @ fuu wjia:dj,g wkqrEmj k, foflysu we;sjk ia:djr ;rx.fha rgd we|

fmkajkak'

17. iudk úIalïN j,ska hq;a  30 cm È. újD; k,hla yd  23 cm È. ixjD; k,hla tajdfha m<uq Wmß;dk ksl=;a

lrñka tliajkfhka kdo fõ' fuu k<j, wdka; fYdaOkh l=ulao @

18. wkqkdo k, mÍCIkhl§ ixLHd;h  512 Hz jk iriq,la iuÕ wkqkdo jk ixjD; k,hl m<uq ÿrj,a fol

ms<sfj,ska  15.4 cm yd  48.2 cm nj fmkqks' jd;fha èjks m%fõ.h iy k,fha wdka; fYdaOkh fidhkak'

19. <ufhla  5 cm È. we;s  1 cm  úIalïNfhka hq;a mEkl fldmqjlg láka msôk úg" msgjk uQ,sl iajrfha

ixLHd;h l=ulao @ jd;fha èjks m%fõ.h  330 ms–1 f,i .kak' fuhska ksl=;a jk m<uq Wmß;dkfha

ixLHd;ho fidhkak' k,hl wdka; fYdaOkh  = 0.3 × úIalïNh f,i i,lkak'

20. ixjD; k,hla  412 Hz  uQ,sl iajrhla msg lrhs' th iudk w¾O follg fjka l< úg tla tla fldgig

wkqrEm uQ,sl ixLHd;hka fidhkak' wdka; wdprKh fkdi,ld yßkak'
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21. 60 cm È. taldldr k,hl há fl<jr c,fha .sf,k fia isria f,i ;nd we;' k,h l%ufhka by<g

tiùfï§ c,fhka Wv k,fha È.  14. 8 cm jk úg;a kej;  48 cm jk úg;a ixLHd;h  512 Hz jQ iriq,la

iuÕ th wkqkdo fjhs' fol<jru újD;j we;s úg th wkqkdo jk wvqu ixLHd;h fidhkak'

22. jd;h ;=, èjks m%fõ.h fiùu i|yd isiqfjla  800 mm la È.e;s taldldr k,hla Ndú; lrhs' Tyq k,h isria

f,i mj;sk mßÈ wdOdrlhl r|jd th c,fhka mqrjhs' k,h ;=< c, uÜgu fiñka my;a l< yelsh' ix{d

cklhlg iïnkaO lrk ,o l=vd Yío úldYlhla k,fha újD; by< fl<jr wi, ;nd we;' úldYlfhka

ksl=;a lrk Yíofha ixLHd;h  600 Hz jQ úg c, uÜgu my;a lsÍfï§ k,h ;=, we;s jdlf|a È.  130 mm jk

úg m<uq jrg wkqkdoh we;s úh' c, uÜgu ;j;a my;a lrk úg jd lf|a È.  698 mm jk úg f;jk wkqkdo

wjia:dj ,nd.; yelsúh'

i. jd;h ;=< èjks m%fõ.h yd k<fha wdka; fYdaOkh fidhkak'

ii. fojk wkqkdo wjia:dfõ§ jd lf|a È. fldmuKo @

iii. k,fha fofl,jru újD;j mej;sfha kï tys uQ,sl wkqkdo wjia:dfõ ixLHd;h .Kkh lrkak'

23. È.  50 cm jQ  A kï újD; k,hla ;=,  160C mj;sk jd;h we;s w;r  B kï ixjD; k,hla ;=, we;s jd;h  510C
olajd r;a fldg we;' fuu wjia:dfõ§ k, fol tljr uQ,sl iajrfhka kdo l, úg ixLHd;h  5 Hz jQ

kq.eiqï ,enqKs'  B k,fha WIaK;ajh wvq jk úg wefik kq.eiqïj, ixLHd;h o wvqjk nj fmkqks'  00C §
jd;h ;=< èjks m%fõ.h  330 ms–1 kï  B k,fha È. fidhkak'

24. A yd  B iriq,a fol tljr kdo l< úg ;;amrhlg iamkao 5 la weiqks'  A iriq," ixjD; k,hl  20 cm ÿrl
uQ,sl iajrh iuÕ wkqkdo jk w;r  B iriq," újD; k,hl 40.5 cm ÿrl uQ,sl iajrh iuÕ wkqkdo fõ' tla

tla iriqf,a ixLHd;h yd jd;fha èjks m%fõ.h fidhkak' k<j, wdka; fYdaOkh fkdi,lkak'

25. tla fl<jrla ixjD; jQo"  28 cm È.ska  hq;a is,skavrdldr jQo k,hl újD; fl<jr wi,  864 Hz ixLHd;fhka

hq;a iriq,la kdo l< úg wkqkdo we;s úh' k<fhys jd;fha lïmk úêh ks¾Kh lr wdka; fYdaOkho

wfmdayKh lrkak' jd;fha§ èjks m%fõ.h 340 ms–1 f,i i,lkak'

26. ixjD; k,hl újD; fl<jr bÈßfha ixLHd; cklhlg iïnkaO lrk ,o l=vd iamSlrhla ;nd th

l%shd;aul l<úg wkqkdo jk wvqu ixLHd;h  200 Hz nj fmkqks' fuu k,fhau yrialäka hq;a  10 cm È.
fjk;a újD; k,hla f.k th m<uq k,fha újD; fl<jrg iïnkaO lr wkqkdo jk wvqu ixLHd;h

mÍCId l<úg th  160 Hz nj fmkqks' wdka; fYdaOkh fkdie,lsh yels ;rï l=vd hehs Wml,amkh fldg

m<uq k,fha È.;a" jd;fha èjks m%fõ.h;a fidhkak'
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01. N+ lïmk ;rx.j,ska fõ.j;au ;rx. j¾.h jkafka"

1' f,dõ ;rx. 2' f¾,s ;rx. 3' m%d:ñl ;rx.

4' oaú;Shsl ;rx. 5' by; lsisjla fkdfõ'

02. mßmq¾K jdhqjl WIaK;ajh 600 K  lska jeä l, úg ta ;=, èjks m%fõ.h uq,ska mej;s w.h fuka  3
.=Khlska jeä jkafka kï uq,ska mej;s WIaK;ajh jkqfha"

1' – 73 0 C  2' – 27 0 C 3' 27 0 C 4' 127 0 C 5' – 127 0 C

03. l+kaÜ f.a ¥,s k, mÍCIKhl§ wkqhd; ksYamkao yhla w;r mr;rh  82.5 cm fõ' k,h ;=, jd l| lïmkh

jkafka  1000 Hz  ixLHd;fhka kï jd l| ;=< èjks m%fõ.h jkafka

1' 33 cms–1
 2' 33 ms–1 3' 330 ms–1 4' 300 ms–1 5' 333 ms–1

04. ixjD; k, folla tljr kdo l, úg 5 Hz  ixLHd;fhka hq;a kq.eiqï ìysfõ' tajdfha È.j,a w;r wkqmd;h

100 : 101 kï k, foflka ksl=;a jk ixLHd; ms<sfj,ska ( Hz )
1' 245 , 250  2' 250 , 255 3' 495 , 500 4' 500  , 505 5' 505 , 500

05. iïu; f,i uksk ,o N+ñlïmdjl ;Sj%;djh Io o hï wjia:djl ;Sj%;djh I o kï ßÉg¾ mßudKh

(Richter Scale) w.h (m) = log10          u.ska ,ndfohs' ßÉg¾ mßudK w.h follska úYd, N+ñ lïmdjla

i|yd ;Sj%;djfha w.h úYd,úh hq;= idOlh jkafka"

1' 0.1 2' 1.0 3' 10 4' 100 5' 1000

06. N+ lïmk isÿùfï§ yg.kakd mDIaÁh ;rx. .ek i|yka lr we;s my; m%ldYj,ska l=ula $ l=uk tajd i;H

fõo @

A. mDÓú mDIaÀh Èf.a jHdma; fõ'

B. fïjd wNHka;r ;rx.j, ixLHd;hkag jvd wvq ixLHd;hkaf.ka hqla; fõ'

C. mDIaÀh ;rx." wNHka;r ;rx.j,g miqj hï ,laIHhla lrd <Õd fõ'

D. N+ñ lïmdjlska isÿjk jeä úkdYhg mDIaÀh ;rx.j,ska n,mEula fkdue;'

1' A, B, D 2' A, B, C 3' B, C, D 4' A, C, D 5' A, B, C, D

07. jd;h ;=, èjks m%fõ.h 340 ms–1 jk wjia:djl wkqkdo k,hl wkqhd; wkqkdo wjia:d ;=kl ixLHd;

ms<sfj,ska 425 Hz , 595 Hz yd 765 Hz fõ' tu k,h úh yelafla"

1' È. 2 m jk fofl,jru újD; k,hls' 2' È. 1 m jk tla fl,jrla ixjD; k,hls'

3' È. 1 m jk fofl,jru ixjD; k,hls' 4' È. 0.5 jk fofl,jru újD; k,hls'

5' È. 1.5 jk fofl,jru újD; k,hls'

08. tla fl,jrla ixjD; k, foll È. l yd l + l fõ'wdka; wdprKh fkdi,ld yer k, fol tljr lïmkh

l, úg uQ,sl iajr j,ska we;sjk kq.eiqï ixLHd;h jkafka  ^jd;h ;=, èjks m%fõ.h v fõ'& l << l )
1' v / 4l  2' v / 2l 3' ( v / 4l2  ) l 4' ( v / 2l2  ) l 5' ( v / l2  ) l

09. 120 cm  È.la we;s ixjD; k,hl újD; fl,jrg hka;ñka by,ska 340 Hz  ixLHd;h we;s iriq,la kdo lrhs'

k,hg fiñka c,h mqrjkafka kï m<uq jrg wkqkdoh we;s ùu i|yd msrúh hq;= c, lf|a Wi jkafka

^ jd;h ;=, èjks m%fõ.h 340 ms–1 &
1' 25 cm 2' 45 cm 3' 65 cm 4' 75 cm 5' 100 cm

10. ixjD; yd újD; k, folla tlu È.lska hqla; fõ' tajdfha  n  jk Wmß;dkfha ixLHd; w;r wkqmd;h

jkqfha"

1' 2' 3' 4' 5'

MCQ
Time target : 20 minutes

(     )I
 Io

n + 1
2n + 1

2(n + 1)
2n + 1

n
2n + 1

n + 1
2(n + 2)

n + 1
2n
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01. 3 02. 3 03. 3 04. 4 05. 4

06. 2 07. 2 08. 3 09. 2 10. 2

ms<s;=re - MCQ

(01) 1000 (02) i. 10  2 ms–1 ii. 1.48 × 107 kgms–1 iii. 3.71 × 106 N

(03) 5.92 s (04) 2.8 × 1010 Nm–2 (05) 341.58 ms –1 , 66.7 cm (06) 103.2 cm

(07) 330 ms–1, 579 mm (08) 0.85 % (09) 1.36 (10) –210.5 0C

(11) 46 cm ,  330 ms–1, 1.4 (12) 348 ms–1 (13) 625 ms–1 (14) 33.78 0C

(15) +4.55 0C (16) 212.5 Hz , 637.5 Hz , 106.5 Hz , 80 cm. 212.5 Hz , 425 Hz , 637.5 Hz

(17) 1 cm (18) 335.9 ms–1, 1 cm (19) 1556.6 Hz, 4669.8 Hz

(20) 1648 Hz, 824 Hz (21) 267 Hz

(22) i.   340.8 ms–1, 1.2 cm ii.   414 mm  iii.   206.8 Hz

(23) 26.1 cm (24) 405 Hz, 400 Hz , 324 ms–1

(25) m<uq Wmß;dkh " 1.5 cm (26) 40 cm  ,  320 ms–1
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