MATH201 — Fall Mid-term Solutions

Multiple Choice Questions

1. The solution to the initial value problem

%Jrf:etz, x(Q) =<
dt t 2

Linear 1%-order DE
dt

Let ut)=et t|, = %{tx}ztetz

2 et2 .
Hence, tx:jet dt:7+c. Using IC, c=0,=

. The solution y(t) of

(e'y +te'y)dt + (te' +2)dy =0,
See Assignment Solution #1, 10(b)
. The solution y(8) of @dy—-ydé=./0ydo

See Assignment Solution #1, 12(f)

. The solution y(x) of %+ y= i y(0) = J2
X y

dy

2
et

X(t) = 2_t

y(0)=-1

Bernoulli equation, dividingby y'=  y—+vy°=1

dt

Let v=y* = d—V:2yd—,:> %+2V:2
X X X

Linear 1%-order DE

=

X d
Let 1(X)= el g2 = d—{ezxv} =27, = e”v=e"+c
X

y>=1+ce™? . UsingIC, c=1

X(2)



Long Questions

1. (a) Solve the initial value problem  ty +3y +?y =0, yO=Ly@®=0
Cauchy-Euler equation: t°y +3ty +y =0

X ' dy 2 d2y dy
lett=e*= ty=—2, t°y=—""7°--"2
y dx y dx®> dx
Hence,
2
d—Z/—ﬂ+3ﬂ+1:0,
dx® dx dx

Let Y(X) =€e™, the characteristic equation m*+2m+1=(m+1)>*=0

Hence, y(X)=ce™+cxe =  y(t)= Cl%JFCz Irt]—t

Using IC, ¢, =c, =1.

1,0<t<3
(b) Determine the Laplace transform of f(t)=<4-t,3<t<4
0,4<t<o

For any s>0, L{f (t)}=F(s) = J.:e‘St f (t)dt

F(s) =, edt+[ e *(@-t)ydt+ [ oct
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2. See Assignment Solution #3, 8
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3. Find a particular solution of Yy —Y = 28" +

The characteristic equation for the homogeneous equation is m* —=1=(m—-1)(m+1)=0
Hence, we have y,(X)=¢€*, Vy,(X)=¢€"
Use the undetermined coefficient method for 2e*, let y (x) = Axe™.

Since Yy, (X) = Axe* + Ae*, y, (x)=Axe*+2Ae”*, we found A=1

—X

For

-, use the variation of parameters, let y, (x) =V, (x)e* +V,(x)e™™, solve

e'v, +e7*v, =0

Xy, Xy, 467)(
e'Vv, —ev, zl—e*“
By adding, we get
. 47" . 2972X | —2x
2e’v, = e = v T = Vv, =Inl-e™)

From the first equation, we have v, =-e**v;

L =2 =2
Hence, Vv, = oo - g = % =—In(e”* -1)

The particular solution is y,(x) = xe* +e” In(1-e™**) —e™ In(e* -1)



