Module 4

Wares

Thie figure is called the solar constant and 15 8 MeasLIre of the intensity of the Sun's Waye speed
radiation, Note that the unit of ntensity will ahways be a umit of power clivided by & unit of
aren.

The plarat Meptuna is 30 tmes further away frorm the Sun than the Earth, Hance, iis

goiar constant will be i:f[!]’[] Af the Earth's solar constant. This is because the surface area
af & sphera which has a 30 hmes larger radius will e 800 trmes Erger, As wavas spreqad
aul 1o cover A larger area, the intersity of the energy lalis, This can be gurmimarised by mu
Hhe expeRssion: ;
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Thiz is a statement of a law known as the nverse square law. Mary efiects reducs I NS Fgure 2 Wines spreading ouf from a
wav, 1is & feature of the gecmetry of three-dmansicnal space. Figura 2 shows how an singhe poirt ooty hene ' of the infensilty
area nine limes arger s coverad Dy 8 wave froma paird source that travels three tmes atter travaling theoe bimes b
further. 1 he power is spread ower a0 e nine mes langer then the infarssty will be
raciiced to % of the onginal valus.
Relationship between wave amplitude and intensity
A displacemenm-timsa graph for two particles na aound wave 1s shown in Figure 3. t Bk
Both partiches have the sarme frequency, but particle A has twice the amplitude of /' aerg dignlacement
particie B. A tangent has been drawn on each graph at the point whin the paricles / Gradient of Bat
ares it their mean positions. The gradients of thesa tangents give the speed for each zert; isplacermenl
particle,

From the graphs, you can see that the gradkent of the tangent for particle A B twice
that for particle B, Further anahysis confimns that the speed of particie A is twice that
of partiche B, when at the mesn position. A marticle with twce the speed, will have
four timies the kinetic energy. For sound weave parficles, four times Ihe energy
mplies & wave of four timeas the intensty. This is true for all wiaas and gives us the
flleneanig principles

DeEplacement

Figure 3 Displacemend=|ime Qreps for twa
sound wave particias: 2« amplitude:
A e tharefons 4 = Hnet: enengy

iransty o= arrphtode

Questions

Al gectramagnetic wanes travel at 3.0 = 107 m g i gpace and more Skowly inather

sifrtances, When ssible light of wavelength 00 nim passes through glass its spoed

i% about 2 = 1P s, Calculabe:

{a) the frecuency, and

(b) the wavelzngihaf this light in giass

JE ta) The recanang aerial for 8 UHF televeacn 5 about 25 cn long. This s one haif of the
wavelenigth of tha transmission. Cakculate the fraquency al the transrmission.

(b} Soundd wavas in air trevel at 340 ma ana warm day. Thea range of human
heaing is 20 Hz to 203 000 He for a young persaon. Calculate the corresponding
rarge of wavelengihs,

) Calculate the sk ol The gounc wave in question 1 on spreacd 2.4 .2

\/'3 T fishing floats, a distance of 4.2 m apart, bob up @nd dowm at 20 times per
minute. The lloats atweays move inantiphase. There is always al ledint onewanve crast
hetween the floats, bul never mare than twa.

{a) Show thal the wavalergth of the npples.on the nver s F3.0m. Hance, find ihe
speed of thi rpples on the surlace.

b} Maar the bank, the depth of the rvar halves, Tha speed v ol water Waves in
shallaw water of depth of & given by v = Vad, where g ls 98 m 57,

@ What s the new freguency and wiavelength of the wanses near the Bank?!
(il What is the depth of tha nver near thwr bank?
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