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Problem 4(a)! W€ wa,nt to nnd the rclution of tbe equation

i + ztoit + u3! = Ao$-"@t).
Rocall thrt ebt = ac(ut) * itin(!rt). Iltroduce the compcuioD equdi@

t + zai + ulx = Aa,ilein(ot).
Multiplying Eq. (2) by i and adding to Eq. (l) yields

2+%tn2+wfi,z=Aauf,eb'.

T\r a aolution of the form z:Betu., where B ia a complex number. Thir resultr in;f = ttBeu orld Z: -q2Bebt.
Upon Eubstituting the bto Eq. (3) we obtdn a(r,ro2 - u2 + 2n,lo',.l): .,{er.r$. After reerranging terns we obtsin

a: At',|./(ulo - 't2 + znudn). . (1)

In polar form, B : Ceia, wberc A: '/Efi ad g = a1.41'on11^IBV Rr;lBl). We would like to olr/€ for the amplitude,
d, and the pbase, {.

It ia helpfrrl to re$dte B in Co.rteeiao form (e.g. I : t + iu). Mnltiply the right hflrd aide of Eq. ( ) by I aod
sirnplify.

( t )

(2)

(3)

":6ff6,ffifr3=ffi
No' qre cao aolve for .A

A=JEfr:r@=n*g
V @fi - uzlz t, 12*"',2 Qtft, - uzlz a (2an21z

Tte eolutioa for @ is

. .ImlBl. . Ltdr
o: &ctan(EiFi) = a'ctan(;E=A ).

Ihe conplete rolution la z:Aet6eu. The rcal part of thia is V=Aqr(ut + 6).

Problem 4(brc)r
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FIG. l Amplitude, /, |rrd pharo, d of ccillrti@d plott€d rs s fuDctioo of d. &b::$ rrd/s .,Dd :{o:2 co in thc ploae . :{=.i{o
and Cd) io th€ linit @o + 0. On rcronr@ kt = clo), A = hl2 d /=-r/2. In tbe limit cr - @, .A : 0 .od C:r. Thg
rDplitudc for th€ Corvctt€ ia Brlibum wb€n !, = 0. The freqr|€ocy rcpoee of tbe 'Old Bui:L' is Elpf,'D by th€ drsh€d liD6.

Problem {(d): C = A(g,(,tt + 6) a i: -Au8i\(et + il. rtltun Q: -7/2, i:,{otc,r,(u,), We loow hom psrt
(b) thst d = -zr/2 wM u : r.rn. Our teL is to fud tbe specd for which the csr er(perience a driviag ftequeocy
of I Hz. Tte bunps are epaced I net€r aport, th€refore tbe cer dll expedence a &iving frequency of I IIz when it
trcvels at a epeed of 1 n/e=2.25 rnltee/hr. Ftom pqrta (4b), the omplitude of th€ ccillstiotrs is equal to .Ao/2=1 cm
on reaonance (ar = u4).
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