MATHEMATICS 220: FINAL EXAM
University of Illinois at Chicago
(Abramov, Heard, Nicholls)

May 7, 2015

Please read the exam carefully and follow all instructions. SHOW ALL OF YOUR
WORK. Please put a box around your final answer.

1. (25 points) Solve the initial value problem

dy 3 sinx 3
e X3y = T8y =2
2. (20 points) Use Euler’s method to approximate the solution of the initial value
problem
dy 2
— = —y°, 0)=0,
o ==y y(0)

at the points z =1, 2, 3.

3. (20 points) Solve the initial value problem
y'+2y +17y =0, y(0)=1, ¢ (0)=-1

4. (25 points) Using the Method of Undetermined Coefficients (any other
method will receive no credit) find the general solution to the equation

y"(t) + 9y(t) = —12sin(3t).

5. (20 points) Find the solution to the initial value problem

2" (1) + 3ty (t) +5y(t) =0, y(1) =2, ¢(1)=-8



6. (20 points) Solve the given initial value problem using the Method of Laplace
transforms (any other method will receive zero points):

y'(t) —4y(t) =0, y(0)=0, y(0)=4dr.
7. (25 points) Solve the initial value problem
y'(t) +y(t) = =8t —m), y(0)=0, ¢ (0)=1.
8. (20 points) Compute the Fourier Sine series of

fldy=g QO=<@m<T

9. (25 points) Solve the initial-boundary value problem

%%:23, O<z<m t>0,
o O - £>0,

u(m,t) =0 t >0,

ule, 0) =1, 0-< &<,



List of PDE Formulae

. The solution of the homogeneous heat equation u, = [*u,, with Dirichlet
boundary conditions is:

w(z,t) = ane‘(ﬁm/l‘)z" sin (%1) .

n=1

. The solution of the homogeneous heat equation u; = [%*u,, with Neumann
boundary conditions is:

a — n
iz, ) = EO + Z ane_(ﬁ””/‘r‘m cos (f‘t) '

n=1

. The inhomogeneous heat equation has a solution of the form u(z,t) = v(z) +
w(z,t), where v is the steady-state solution and w solves a homogeneous heat
equation.

. The solution of the homogencous wave equation u; = oy, with Dirichlet
boundary conditions is:

oo

ulz: 1] = Z {an cos (a%t) + b, sin (a% )}sin (EECE) :

fr=1
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List of Laplace Transforms

c{y=1 sso0

[l

LA4e®) = ! g S
s—a
n!
LA} = U >0
. b
E{blﬂ(bt)} = m, s> 10
s
L {cos(bt)} = a7 0
|
atynl __ n:
L et} = G s>a
L{e*sin(bt)} = R — , 8>a
(s —a)?+b%
at « 3 s—a
L {e*cos(bt)} = Goaf T i s>a
LAe"f(@)}(s) =LA} (s—a)

LAf'}(s) =sL{f}(s) = f(0)
L{f"}(s) =L{f}(s) —sf(0) = f(0)

LA™} (5) = "L Lf} (5) = *4(0) — .. = [ 00)
L{fO} (5) = (-1 =L} o)

L{f(t—a)u(t—a)}(s) =e *F(s)

—as

€

L{utt-a)}(s) = =

£ {gle)ult - @)} () = L {gt + )} (5
If f has period T then

Fr(s) _ Jo e /() dt

L{ o) = =2 =g

L{6(t—a)} (s) = e
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