PROBLEM 3: (20 Points)

By using Laplace transforms, find the solution to the initial value problem
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y — 2y -i—yx{t 1<t<?2 y(0)=0, y(0)=1.
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PROBLEM 1: (25) Points). Calculate the steady-state response yy(t) for

y” + 0.1yr + 4y = Fysin(wt), (%)

in the form y,(t) = Rsin{wt — ¢) for some R and ¢ to be determined. Here Fy and w are
positive constants.

(i) Plot the amplitude R as a function of w. Where is the maxiumum value of K
obtained?

(ii) Plot the steady-state solution y, versus ¢ when w = 2.



MATH 25 quiz ¥4

PhoB ifM | \g”+ 0.1y"s 4y s Fy owfut)
Now  we 3e’r V' 0.ty 4 4::; : Fy Blwt
wi
Now  ef vye Ae
THEN, - Aw'+ 0.l Auw) +44 = F
A[M-UJ‘}f o.f}uu] : F,
) r
NER
| (AW 70 Tw
w‘ ’\} F, e}w’r
: [4-w')vo twi
Tak ari My T =" (M-wl}.”mﬂ Mi
! Mmagwar ' ; ¥ —
| ake  Imegwary p b Y | g o
Yo Fe er([q-wl}-.!iw\(wwi nmutﬂ
j [4“:]1*‘0“}31 \ / J
| §p : o [ 14-w!) swwl -~ wowt]
} [4-u') torwt J
> YP: j_,__ (4'UJ]) JN[ W) - L lw Lo;(w”ﬁl
Ar/l L ——W Aih
1 .1 R
A%+ orw
: Norof Ei‘} LGJ?LI = [4"“!11} I ¢ =i
| ot A A1
s fr 1
| -
l WL ‘f’P T .f.f_. [ Stviwiy LUJ% ot J.'r‘v’%]
A"’
— b F aufuig) L Tl o

UBC 00020 RO (6/94




15/
1H4u) R: Fo fis o the _ampinude  R: R{ W)
[(4-w)'s .01 w?] h
L Fl
i) per Re Rw): Rto) s Fof ae R{w)~ Fof W bR
4 4 u
) 1
. KOW R h‘u g M-y = L - ! by oM
- "_A 2[4-w‘)[-2w) +.07 W :p uhm W:Q  AND
| 2{4-w?) 2 +.0l
%F, 4. w' '-1.005 .
‘ w :4-/005
—
— r? YN . Y,
: L1V R A PR VAT By S 4
“*F’ woyreert 'ILanut TRU (}ur')prnj IE/ONaNLE 0 (Lol thw W7 Here
S f‘nua ;@ /MO0 domf ""j (ae]i:;iluﬂ\"r. T;M ;f‘ i no‘f Iy frumj
S ’ X
; Thet o maximem  vawe of R(w) Ocuy Near  WeJ
—
— !e‘} lvlv]c’ =z \44‘-‘\[}{}_; - T}\Pd {A- U;bl) : Oog
e - . FU
| HIn CE Rlw, s fe E
—T f 005 ) We~ b Lr(005}2+ O] (4- 005)~
| 6/ L(005)"4 .01 W] 00 o1 009,
m__?. - D L oo Fo o~ tal - B F,
rwe =~ © ~ / o
_;. N 5-.[; /-,v‘ l‘oq'lllt [-2]
—"‘{’“ / ! \ No'hre, Q big [e)ponje. wear
i ¥
e 8 \ e W,
S N
e — We (We > 2)
e i) o urwean Fof g 2 FFo . dtvae Yo BF tw[wi-¢)
b NOW  wHEN Wl w0 smcjt | > ¢ T,
- HENCE oon 5F cf1t-m)e-5F o;(2%)
; Y e g R IR 4/4
j i
T Ern Yp
-—’é'-"“ /T\\ e+ /\ b bl / \
: U0 A/ Y SN W S
/Iw/;; ot U \*
"SFA "




[20]

4.

Consider the following differential equation modeling a mass-spring system:

L

y o+ ey +y =cos{wt), y{0)=1, y(0)=0,
where ¢ > 0.

(i) Calculate the steady-state response of the system (i.e. the particular solution) in
the form y = Rcos(wt ~ ¢) for some R and ¢ to be determined.

(it) Plot R versus w for ¢ = 0, ¢ = .01 and ¢ = 5. What is the physical significance of
the different shapes of these curves?

(ili) Solve the initial value problem for the case where ¢ = 0 and w = 1.
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PROBLEM 3: (20 Points)

Using Laplace transforms, find the solution to the initial value problem

" cost 0t <n/f2 '
y +ym{0“ w/§<t</m y(0) =3, y(0)=-1.
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PROBLEM 2:

2a) Solve the following problem for y = y(t) using Laplace transforms

r I 0, O<t<1 i
y + 3y +2yx{1/r, I<t<l+r y(0) =0, y(0)=0.
0, t>1+7r
Here 7 is a positive constant.

2b) Draw a plot of v versus ¢ when 7 is small.
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