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Iﬁ_- e _the I}"E}Euma " s A L Hen j«‘it J‘Ggfm-'mu 2x th%i&’ ,55.
. 3:15 y e CPAave .

Wrere g iz the mqﬁm@.ﬁ rZ{ wlume expansion ‘fjp e 9.
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Foro all éw!,.&\?.ﬁ, s value 8 absul 575 Herce
V=V, (1+ /293 ) ———(2)
fg F 4| ®
FTIREE "/ iasg
= it B/et = i
E)(‘Jmtd lfr}f.-:.tm-@. =2 _.;f-saﬁ Lired f_:"v’!n.a"i_il'.ef
: - :
$o, velume of 504 at 0€ oand +t€ e geren as
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%-"i_ il J.F;:. - f_‘x_.fld E"II'D o J(i_ -
Fuk ese ;_r:tiuﬁg LA {’%{Lfl}'!léiﬂ @
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£ £ an P__g,m.fxl?ﬁ (1)

M —_—

s f FoCi+ t/293 )
V. “\ A
Ut t .

==k r -+ =
U, \/ 73
bE _ | i?_’a_—r-_t
U \-—273

2134+t = T = Absslute temperodive ak EC
213 = To = Abselute temperature ak O

o e ST o Teradr ]

s th T.
Herce , the speed @55 Aotrad  UolALes fxme.:,teg

aLs H‘ILE ogjm& ool r&ﬂ“i absslulte t:am_/:zma,bm

From Ffi,cuh’lﬂh (3). g WE Maue

L_.-
Ejt—-{ld-...t. )Z
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ﬂz&:n? ‘narmial  Hhestem arnd mz;ﬁajx_rﬁ Jim_gﬂ_rbb
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o Us 546

: F o Y o ULt
Up = U, (14 7546) = Vo + 7° /546
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- -\Urli_- o _f:tfﬁ

' o |

o | V= U, + 061t |

L : .
ALAe AN

iz ghews HMHakb ,'-u:_r LLJ{?,WQ a,:em,i_?f aLole
i:amf::wﬂfm e incieates the f:;rueﬂ;{ E‘BE Seurd rlfspfhsxuruieég

i P o |I|.
O-6l .ﬂJ.'i..



Fsc Part 1 Chapter 3

&mn:m:snr. e Punupie of 3!&@90&5&&41 glates ok
“When o particle c?; e mediwm 48 ackeol
Lc’o&nbaa.nmb% aj— woures  &irwlbanes %'?M b3
Aesullbant Mfiammni L7 ma,,mi Lo the veclor Sum
of heir wmmxxﬂ db&pﬁammru,t& at Hat %w :
9] P Iaﬂ twe et _mete wowes are Liauvell +n He
fame. ,ﬁ,eg(}gn? then the  Aescdbonk c@@fm@mmnf at ony _pei ink
£8 ezi}u.:_ﬂ te he vecter 8um Gj— rﬁﬂ.’u andivedual deﬁ#&ﬁ.—
ments ab ot pqs}r_'nt.”
ExpLanaTioN

e e T

@m&iﬂh o coid (;*;D*Luu? E;UF'L‘L-L'..;‘._,._ g HAeld
mzc;'ntal%q urden, tenzien. EC]V fhe M L3 p&mked al e
tuwrn ends , fws woves oAe pwdac.ad in LT as ghewn,

Fhe wave A meves towornds J?.eﬁ& Wum *x.LLE.!M:.r_%

and wowe B meves ,tmm,cid
PFen tws wowes cress. ebch. &m 3"_;”4’ uw_._ﬂw
ok et Pgmi’: We Aesuliankt wuoive

r{mfaﬁm_smrwnt -:Jf the E?G’T.f.r (medliem) %,_uuum Eu_uumﬂf >
L5 equal bo the sum. r::z‘i the v
'it.i’fiﬂ.a‘:em,entg due te bwe wowes. ;;E!’:’ o erenestord® *"3*:{: ¥
ﬂfft:’,ﬁ_, J.&*’W each othen , r':""LAE’JG-f- A -
aﬁg_uq azzurne fheiy f_?«-"ij,g,uxﬂ,ﬁ 34'1:(»{;3@,9 arvl cendinued Eeo
rrLere aﬁ,rﬂnﬁ tHhe i%cvu ._g . e /‘LQ/J;(JGJJ.H dinections.
s, Jﬁ a  porticle ofF o medium L3 acled
upen by n- wuwes &muz"ftctm,@wfv Buch Hakt ks dusploce-
ments due te each of . the_ trolividual  n - waves £3 %Y,
5 mmmmns o5 Yp 2 then the Aesullant c&,ﬁpﬂa_gymwi Y o

fi]
Hee p:uif.cﬁe unden  the gimulbancsug aclisn r‘i’a— 1~ roes

g-LU'En

l,«’ 2y # Y Y deommonmeb Y
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Enverceaence

The phensmensn of duperpesdion dj twe
wrowres -ﬂmm_g the dame j'ﬂ.e?/uam:ﬁ otnd i‘.w&ﬂ&ma £n
the same dusection £s called wtw.ﬁ@\ym
ExpeanaTzon

In euder te observe ,dlba/w,fma eﬁﬁedj LN
sound.  wowes, we censtder an experimental mangenwmt
as sheum in the

C of ,?'_‘wﬂ , Audio generator
Apeokers §, and §; ockt as two
sound  seusces of o fexed j«mf

esellosenpe (d‘:ﬁ:‘-ﬂ] act as @
detector c&a‘f sound. wutres. Fhe
CRO £ o davice .t@-o‘.l_df}eaa Hﬁ.em.futmﬁzmi wnle
Wﬁsw on " Uz geaeen, The mmf:ﬁ.@ne & ploced al
dtfa‘ivm:xt P@cnb_s b.u.n bﬁ Luran, m?j?«an.t uae Louvd speakers
Pﬁulbj (i 3;
a ﬁ;w /ng,m.a,ﬂ L4

Seen Gﬁ the €RO , (A 8
whereas okf  pownks \‘

E,P ns Acgn,a,i %n ‘:u FeR

Ls been en CRO \\_‘ s
scneen . Both. speakers i :
emitted compresions ?:*::_
and. vazﬁm e
af:"_zﬁ_.rmxteﬂi In j«ﬁdﬁ&
{:&ILI.LHJJE}U_{;, Lines sheumn ;mﬂf}&mn and. delted Lines
Absio wé-cﬁ.cﬁ,&ﬂ AL FW\I‘A £ and £, Pi,zm,on
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meets wih. oL complesion el W}-a_o&ﬂn meels wuh,
oo sareloction. $o, the dmr:nf’acp_nwn,t ﬂ,fr Luwn waves added
up at these psints and a [
Aesullbonk oLﬁ.APfa:mwl.t L8 preduced
whickh. 1o seen on the CRO Jscieen

ag ghewn . frgune.

At peinks £, and £y 5 compression
meets with a ﬁ.ﬂ,wd—a_cﬁim y 36 #@3 I\ l
cancel eack others zﬁe;:i: ard He

sesullbanl d@mw'\t becomes zZeas T _*;“mm“"di
as sheum 4in fogure ’ :i:
Tvees OrF EHTEJQFEREN‘E!E O I
e e . ".#'_*'_F et
There dre Lo .t?ﬁw .fd" mimﬁm,zm:g <
(1) Constructive Int%mme i Y
(i) Destruetive  Intergerence Pl — i

Construverrve InNTeREERENTE

“WNhen ssund ruowes %mp@:w eoch other 20 guch,
@ Lopy Pok| cempiession of ene wawe faﬁg en the
JW@M ﬁf the esthesr and Am,etfmdwn ﬁf jaﬁfzﬁ
an the Wzr aclion the orhes, then AM;@M Asund
(8 Loud and the mtm‘éla/me L8 called censtriuclive

.:_nlzhﬁma

Conoirron For ConsTrucrive Inrenrenence

————————

THhe pmﬁ’u o&ﬁ-@m AS between fhe waves
ak the point 6 13
A = $, R — 5K
v, A% = 4l A—3Vx
oL H% = A
Semilarky , ok peintz By and b, the polh difperence
£ zers ond  —X mgf:acbimﬂd. Therefore, the condilion

for constiuclive intmaﬂe;,e}m.a may be waitben as
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, Parv Dirrerence = A% = N ’

“WNhere n =0, :i:i,i;:,ia,___'_“,_. ________

Hence whenever poth. olfference L3 on I}"ltﬂ.?/t,aﬂ
mudbiple  of wuavelengh displacerments , the ftwo waves
are oadded up. TRis effect Lo _called corstruchive mb)\ﬁ
Desrrverive INTERFERENCE

When sound wuves guperpese each other in Such
g..unxyﬁﬂﬂ.tc&mpmmaf ﬂfmmaﬂaﬂamfﬁe
A,W-ﬁaerw of 1 the sther wave and ;Ld,«,eﬁacﬁbn of one
wove falls on the cempresseon  of the other wave, fen
resullbark ssund L8 Lew ond Mﬂuﬁmbmmcaﬂeﬂ
Convitron _For DEstrverave Interrerence

e —— e P i

TFe padh dxﬂﬁmuce AS between (e wages
ak peinkt £ s ,
AS = S3E HIE) SABIR JAVED
o1, AGE WS E 3T g that Bus s Shom e
&% b = ,I;"zh:}\ -
Similarky , the path, difperence ak penk By 4 — 5N

TRerepose e condilisn o destreelive mf:uﬂie/mﬂma
sty be wwnilten as

| Priw Dicrecence = (2n+r}3‘l— J

“INhere T P R e M. L SR N

MHence ok petnts uvhere the displacements of tuwo
woures cancel eoeh 9%.6!58___255;&65! the path. d"‘lfﬁw
L8 _an edd uxl@ﬁgﬂﬂ rrualbcple of Mﬂﬂl the urczvje_iﬂgﬁ;
LBV _@é:g—f.’.ﬂt s called destauctive U\fEA:ﬁE’uEJLCE
Penrs

The pm vassatiens dﬁrd&md belureen fhe
mazemum ond minimum Leudness die called beats.
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jEIP LANATE ﬂ'ﬁ
“When twe bedies of ﬁ&?ﬁﬂa JLJ?&E-E&M
es ore Seunded ol o tirme , hen the Leoudrness
sesulbant 8sund Alses and alcxiﬁg I seund waves
due to twe bedies oie in phase, then Leudness of
resulbark Seurnd ALzes and Aﬁ gound. wawres aie
tn  oppesde phasge , then Leoudness a‘iaﬂa, One Alse and
one fall , make ene beakt.

Conader Ltwo hmmg Dpﬁrﬂ_k&’ A and B c,?‘i same.
Wﬁ Saﬁ 256 Hz . A3 Lwﬁné; W,tg 34;;:13 eul pure
notes. If they  are sourdled.  8imultonesusly , b wdd
be. d.{fﬁﬁ{.‘{;uf"ﬁ Lo Aﬁaﬂgrﬂe e noles %l! bath MLE
Ef}ﬁJC6 ..ﬁf ,tLLﬂA?E? EFB{AL 8 13 leodid wih, 3eme wux &Y
p!;a.gll'cm, its fﬁt}rf;w will be Ueuwrered &Mgﬂ_ﬂ’?ﬂm

fm?/wnzgg f.‘?a'— ,f:wu.ﬂg fc%)c 'ﬁ:fn — 256 H=z
ard. Frequaney ﬁﬁl ixuwﬂr%? zfﬂdit B = jua = 252 f=

New L = bedf. tbmin-g j’-éikﬁ are Q&ewurded ffﬁe){.em;
a nete 05— . nﬁteif’.? Wﬂ_gumg and. G"_iw_ﬂlgf_-ﬂ_? enk-
?ﬂxuﬁ ol be Peasd . This nele 13 colled beakt nole
o, o beat which 48 due Lo A}Lt’eﬁ,;j?.y ence  belween fthe
gowrgdl  WHEs 5{,&#1 L;uu’ng ﬁmi:g A and 8.
Weverorm Of Besrs orn Diseracement L orve

When we drow displacement : R :
s of oo wares protncet  \AAMVVAAM

bf-d e bmmg WS , then Hee :

I
Y el e AAAMAY

te Hhe sum of Lwe wraves . IE |

5 seen tHoal Aesullank dw:ﬂ:xd_ . 7IT _:Elf* ’PT

comank varles with fume . The © ,(UU: R “ﬂﬂ)ﬂilﬂﬁ

raiioliers ﬁf o&lAfﬂfﬂLE.MAf}ﬁ i _1:_,: -7 \:, S ‘_1_\.1 ,.L.Jf
4 i SR 7

Eyitra arse Ao varnalions ‘*’f 1
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Lovdness which we coll ‘{Bﬁﬁﬂrf’

Fx?me (@) showz He wmtatmm ﬂ& the note
: ﬁamﬂg me A ond flgure by shews the
Ltmﬂ?f&wm o‘aﬂ He nste emilled bﬂd A“;Mm ZF@-U:; 8. When
both. {he twmﬁ a" 5 ane seunded ,ttmm% e
roesulbant fmuﬁﬂﬂmﬁm L8 Ahewn an (c j

At gsme inatant A, the dm;:»ﬂa.ceﬁwht dé’i He
Lwe wotes Lo tn fAe same direchon and Aesulbant
O’L"*W@Mﬁﬂ due te which Loud Aseund
Ls Aeard ﬁfigte,t, /;ﬁ e ffxisfzﬂd»cm {}J’ the wrave
due JE:& one tu DEM L7 aﬁccﬂ-:wtra te-fﬂedn.'sfiamw\t
tﬂg' Lrowe. ci'.t.L& to He offer tumf\—dﬂ. fﬁ‘iﬁi muﬁtmg
in . minkmum  dusplocement ¢, Pearee Low Aound 64,
g deund £ J’mﬁ{ Aflter ansther Y3 8 obusplaieements
mﬁgﬂmmm@mﬂmmmiﬂmw
s Fearnd at z as slewr N j’a{?m/z.

This means ok a” loud sownd s Aeatd fm,m,
Blresy Ind \each " Zecond . As u{%&wﬁz ﬁf— 5 wquency fr;,»
#al e )',ﬂruxﬁ j’—@w L5 alse  4Hz, 20 we J’M.d Hﬁ\ﬂt

Numdber ﬂ»b‘l beals per Aecond. L8 P(gfmﬁ.ﬁ

Lo e difference bebureen e fﬂ.,ap_____

52‘3; the f_gn,g ?—z_';v*‘LJ'c/i By

&r rulled

l ‘g’H — ffﬁ = N (Na 'r !:ecrfta‘,f ﬁcﬂflﬁd
“Bfen {Ae d),ﬁm.z;mu_ f 5W ca?; He two

sounds L5 mese Hoan abeut 10 Hz, then b s r:'.’iﬁﬂ'{uﬁlt
Lo receqgnize fhe beals.

Appezcurions or Uses ©r Bears

e

{ h Boals aie thaed n fonin He mLLstEd_.E m J‘Lté .
U”‘ ng aLE :‘.J!AEEJ f.fst rie/{',%m [E o r,m,kﬂﬂ-wh fue_%a,erug
(iil) Beals are wied Lo psditce

e e,

d ) uALes
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Rerrecrion OF Waves

“BNEen o0 wmwe £x bm‘ﬂ% Ln ene medium
cemes ociess fthe b@wuiﬂ;ug of  ansfher. mediwn , HRen
@ part of £ i A&jﬂer:tad back in. the game rmedium.
TA.s bmmm? bock gez’ He {.:!ﬁif"'{-"‘, o fhe bﬁ{mﬁrﬂ_xﬂ#
oﬁ anesffern, medium 4 called 'f?pjiec,&bﬂ aa’- coawes’ )

TBNAen fthe (wrave comes acisss the beundar
ﬂg Lo difperent medka , a. part rya'i s fiefieried back.
e .v’i_.!zfﬂegfeﬁ;. woure Aas He Same Mmuderﬁ% anol
£.u,(vw_(ﬁ bukt bz phase r‘ruz,a cﬁmﬁ,z a’.zloz;uang upan
He nakuse of He boundar
Rercecrron O Wave From Tre Bovnonry Or A
Denser  Meprym W

Loredu, o &&ﬁka gpning  olta ched™ wilh, a
/ugui supperk ﬁﬁm one end on & Bpct) Revuzontal
takle . BNRern o dw L3 3ur€ﬂ te e jfiﬂa end .:95:’- e
E‘Igfﬂk’j SPWL? todiasdds) Hhe atHe H, a eaeslt wtfl txeaurel
5—’u9m fluzf, end | te " e bmnd_m;ar. It will exesl a fﬂh_m

ﬁt':t.z.d- end. _,tgu_rakfié e szede ﬂ'ﬂgf,'."u:r-:} thes end i3

iy _8‘_,3!! bound and octs as a denges. meolium, L
will exerl oo Aeackien Jfotce e en the A mﬁ en
epposile  direckion. TRLs ™ foice will produce r,fu?rcir_av
merks fowonds B and a "‘m,-'_gﬂ, will travel  boaek
wwaada Gﬁﬂfug the. B’D&ML@ - —

g'fumg} U ecan be w}”‘”%,_awmﬂmg_@a

concloded Hoak ,?f a Iiansueize

g 3051 ,{:&mveﬂﬁx;nﬁ N a. ARl uu.mﬂw,?ﬂtﬂﬁ'w
medtum £ necdonk on,a denser

e dtm . Hhe LOTLLTE EW{.LT‘LC:EAI ULLICLLIRRREALLL, - M{E’j
back guch. Halbt e dikection . -

tl} & @,ﬂﬂacm 1B Aeredged s-e: b I!EI‘I._::.IFJ 5,@94 .
phase cﬂwn.ge cal 180, An ineddont st sn A2l 8N becames o

A4 gnf. -
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Decrecrion O Weve From Twe Bounvsry
Or A Rerrer Meororm Rl
Conzcder. one end « Light sbeing L3 altoched
s o Eh'rduzf ff}u'nﬁ ond ethes end r}jﬂ c?»ﬂl‘&f_'ma attached
Lo oo Agad Bupperk . TAe 5?‘”“’”‘*3 LE éu'mm aL 3}“,1?0 J‘J‘{k
towrards A and Hen o crest trawels m‘l@m_g He 8pring
When Huis creskt deaches the slung b&wtd_cu.ﬁ which, ack
as a Aarern mediwm , £ exeals a fﬁ“d’-ﬁ: e fhe &«‘fﬂiﬁg
Lowrastds He 8ude A.Sunce e &f}W\g Aag a Small
mass ol cempaired La g?afmg , ik doez nel eppese fhe
muslion .;r;j.. the gpAacng - The end aaé’. the 3@4'&3 wmtanu@;
5. MPEMm,t Fowrasds A .86 a Aesl 13 aé}xMﬂ
Jt'mb_uﬁﬁf ak the bﬂ—tuuiaﬁxd

SLErircy LEGHT
e : A SPRENG STRING
: 2 ng — Abac ; R PP Y VY P17

5—5 spALng Alfwxﬁ szxtzm . P ;

LiT Ak, Uﬂﬂ"!‘{é E.Zﬁrf?_f..k_.uw Elﬂf?ﬁﬁ o

1 . _ﬂ.ﬁ‘w}”-{_‘“

e g .p&z_:-ﬁ : Leegetdoee e B - "““-h—h____%

Herned ok can “be A
7 ,_;_Lffu____h £
coneludad ¥ thak ADFL o a0t 0eeeze ettt - -—u_q___E
' HlanAUBASE  LUOWE fwﬁamg

n o denses. medirm L8 wneldenk on o Aares rmedi-
wm , He diaecdion 4:5}5— s} d&ﬂfzﬂwmﬂt fennaing the
game L-e; ik Azﬁﬂﬂ@tqd witheuk  any .:ﬂamgg & phase.

Se an wneddert ciesk L3 Aﬂﬁap_ﬂtﬂd ag a creal.
@ﬂmﬂtﬂj{yﬂ

| i) Eﬁ- a Hanivesse wraue ,tuxueﬁﬁaﬁ moa
Aarer, medinm £8 tncident en a. denger medium, ik
L8 f‘hzﬁizrftxe;-i_ gueh. that iE L,uuiu,uo),mﬁ a phase a‘ﬁ.arﬁﬂ cﬁl 180.
Cil) Ig- a fransvenle wave fyﬂ_ﬁlﬂ'ﬁi"‘i&hﬂ in oL
dorser, mediwn 18 tnecidenk 8N d. AdAZA medium , b L8

ﬁ_.ﬁ'.&f.:’_atﬂd wilfeuk rlm@; cﬁ@?,e £ pfumm
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Transmission ©Or Blaves

“Bhen o wuve :énwwug ACALe8S a. ceratadn
maediam ond Ce&mMmeg arcimgs onefhern medium, only o
peition of L i ;szfﬂe:hza’ and e fmmg porkion
posses inks fthe oMex medium. Fuz pm&saéw_ c:rf He
wave fAem ene mediwm orda Hhe el mesliumm i
colled tAansmizzion :‘}j LIRS .
Sierronacy Weves or Sienpine_ Bpves

When twe sgimilar woaves -ﬁumma the S&ame
ﬁ%luw - um.trﬁﬂs?na,ﬁ’u and. am.faﬁitu_cbz meue aﬂ&nﬁ 1he
Sarre Mine bub in ﬂﬂ’iﬁfﬁfﬁtﬁ directions , Superpose each
ehen cx_fc.md&}x? te the prinegple 53’3 superpegilion , then

Sjoe__ciaf_ kind of waves ane prodicced , called. E,taﬁ.'&na&ﬁ
LmUes &% &tﬂu'\dU\ﬁ Uroues.,

Exoranarion

Conadcdei . Hhe &xiom,afsxi{}im &rﬂ" Leus wroves
m_ml}\éj czﬁ_mxﬁ o abu.ng £ eppesite. directiong ag ghewmn.

1=3TM =T

Bt us find  the dusplocements of Hoo
poenk2 1,2.3,4,5,6,7 ak the ingbants i‘ﬂﬁ,,@bgﬂﬂfq Sl
I az e woues Superpose . fhe fww‘;g 152;3,4,5,6,7 dke

?'\‘,f{’_ dsbank afmf: g Jhewsr 4h Jiu&«mr— @) and &),
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FW{C}M tHhe _Aersullonk Db.a,niacm%;ﬂ}@
ponts 1,3,5 and 7 ok he vtanks t=0,Ty,7%,,37,
and T.It 13 cdearn Hab the Aesullant m’aﬂm:enwnt 95
thege pounks Laa.ﬁm#é zens - TAese Ma%mnm
are knsun ag3 nedes. .
Simi 2 @) shows the Aesulbant dizp-
Lacemenk of the pounks. 2,4 and 6 ok the ingtants
E=0,Ty, T, , 3V, and T. These poinks are knoewn a3

ardinesdes. Thege poinks are movt with on amrnﬁffu_ctv_
wheek, £3 He sum 032 e tioles uf- Hoe compé -
nenlt wawves.

_ e oustorce beltureen buo congectliie nedes ot
antirusdes £8 X, ond e digtornce belween a node
and  He next anlinsole £3 )ﬁqu_\ﬁuzﬁu J_Pmai‘.zm zg“_
nodes andl anfinsdes 18 knesun a3 _ gledlonaryl ‘weves
&% _.3,!_0_)’1,61!.&- wroes, . ]

_E:,N_tgffd'f_w@ ! Srarzonnay d_ﬁn VES

i Emzh.% e lwave moved becawse the molion
5'5 Hue || portetes ﬂ&i the meddiuwm. flg in Casde aﬁ- /jfgz.tr_aamftﬁ
waes , the nedes &t’,um?u Aremaun ok aest, de %Cﬂn
net  fplew post these pecnks. Hence eneigy Armotens ©
in the medium belween rusoles buk enedgy belween
ab thein extreme pesitions, the entigy &Steted s wholly
Pata_ﬂix-ﬂl,@. and  when #f\.axad are p ; #L/\,puglu Hhedn
mean pesdiens , the energy L8 EE, kunetie .

Hence , there £3 ns neb plow aélen-%?g

v% un cose o i waves .

Nooe = A poink en ghalionoiy wwue whwere Hhe d,q;gf:iaammt
s zone and 8taain 18 masimum , knswn o8 o nede.

BnTinoDE =p A psink v o slalisnary wave where Hhe

e

d.wfnﬂanmwi i3 masinum, and dbiaun  £8  minameim , Kneum
ardlrusde-

ral SR L B TS T R N S e Mt N B |



Fsc Part 1 Chapter 8

Cracacrenisries Oe_ Starionarny Waves

e o ey

(i) Fhe dLBFﬂcIﬂﬂ:r‘mjlt Hﬁi the metr_rJ,gﬁ L85 zeiws ab ngoes
and  maxirum  akb  antinpdes.
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drars
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HORT QUESTIONS s ANSWERS

8.1

Ans.

8.2

Ans.

8.3

Ans,

8.4

Aus.

8.5

Ans.

8.0

Ans.

3.7

Ans.

3.8

Ans,

8.9

Ans.

8.10
Ans.

Auns.

What features do lonyluduml waves Il.wr in’ common with transverse

waves? ]

Longitudinal and transverse waves have the following common features.

(i) DBoth types of waves produce dnulrbancm in‘the medium through which they =
travel : :

(i) Both transport energy from one p]ac.e to another but not matter.

(iii) Both have a frequency * £’ wavelength ‘A’ and their speed is the product ‘f1’.

The five possible waveforms obtained, when the output from a microphone is

fed into Y-input of cathode ray oscilloscope, with the time base on, are shown

in Fig, 8.31. These waveforms are obtained under the same adjustment of the

cathode ray oscilloscope controls. Indicate the wavelorm

(a) which trace represents the loudest nate?

(b) which trace represents the highest frequeticy?

J/

A

c\\—

Fig 831
(a) As loudness dt.pcn(l.s on amplitude and hence, trace B rcp(cscnts the loudest
sound.
(b) Trace B represents the highest frequency. | e
Is it possible for twao identical waves traveling in the same direction along a
string to give rise to a stationary wave? .- | G v A
No, two waves traveling in the same ‘direction cannot give rise to a stationary
wave. Stationary wave is a result of superposition of two identical-waves traveling
in opposite directions in the same medium. ‘ )
A wave is produced along a stretched string but some’ of its particles
permanently show zero displacement? What type of wave is it? :
This is a stationary wave as some of the points of the medium remain permanently
stationary. These particles are called as nodes.;
Explain the terms crest, trough, node and antinode;
(i) Crest is the portion of the disturbance abovs the equilibrium position in case
of a transverse wave. L
(i) Trough is the portion ofdlsturbame below the cqulhbnum pusmun in case of
a lransverse wave i i Y8 ¢ T

(iii) Node is the point of zero dlsphcement m 'lhc case ofa blalmnaly wave.

(iv) Antinode is the point of maximum dwp]du:ment in thc case of a stationary
wave. i ;

Why does sound travel faster in solids than in.gases?

The speed of sound is given by the expression

B
K T \p P ;
where “E’ is the elastic modulus and © g is the density of the medium through
which sound wave travels /'\]l]IOLI\IJH density 'of solids is greater than gases but the
value of elastic modulus for solids is much greatcr as compared to'gases. Hence,
elastic effect wins over the density efTect 'md sound travels faster in solids than

the 5 ¥ o

How are lhc beats useful in l

A Taulty musical instrument and a’ siandallld l?'ILISIGEL' :Estmmcm are sounded
together to play the same note. Beats are produced if the string frequencies Of
faulty instrument are not the same as that off the standard instrument. The strings”’ b
can then be adjusted to the desired frequency by ubhtemng or’ Joosemng them
until no beats are heard .
When two notes of frequencies /7 and f; are sounded together, beats are
formed. If /3> f2, what will be the frequency of beats? .

(i) H+6 (ii) % (f+f) (i) h-6 {iv)% (e

The number of beats produced in one second equals the difference in thc

frequencies of two notes. Hence, correct answer is (i) f; —f3

As a result of a distant explosion, an observer senses a ground tremor and
then hears the explosion. Explain the time difference.

The time difference is due to ithe fact-that: waves produced by the explosion
reaches through the solid ground mugh- faster than' thie sound waves traveling

through air as explained in question:8.6" ¢ 7|, 1 &

Explain why sound travels faster in Warm air than in cold air?

As speed of seund in @iris given by

sl g = R A, e, A

P

In warm air, gas molecules have a greater moh:hty and can e;mly trnnsporr cnc:gy
of the pm}ngau ng sound waves. i
The air dermty of warm air is less than cold 7 alr llcucc qpeed ol mund is faster in
warm air th'ln mn COId all’
How should a sound source move with respect to an observer so that the
frequency <fifs sound does not change? -+ -+ . :
Doppler’s eflect, states that the apparent frequency of the sound hea:d by the

listener changes, is pioduced only due to relative motion of the source and the
observer. e

If both source of sound and observer are in.motion then there relative velocity is
zero, Hence the apparent frequency of the sound will not he changed.



