Math 121A Midterm 2 Nov 7, 2019

Name: é/‘d[/‘ﬁ%im .

e You have 80 minutes to complete the exam.

e This is a closed-book exam. No notes, books, calculators, computers, or electronic
aids are allowed.

e Please write neatly. Answers which are illegible for the reader cannot be given credit.

e The Laplace Transform table is provided in a separated sheet of paper.
Good Luck!

Question | Points | Score
1 20
2 10
3 10
4 10
5 10
6 10
7 10
8 10
9 10
Total 100




1. (20 points) Use contour integral to compute the following integral.
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2. (10 points) Write down the general solutions for the following equations
(1) (5pts)
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3. (10 points) Write down the general solutions to the following equations
(1) 3 pts) v"+4y' +4y =0
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4. (10 points) Answer the following questions about § functions
(1) (2pts) [ 0(z) cosxdx =7
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(4) (4 pts) Solve for y(z) that satisfies the following condition

{ '=20(x —1)
y(0) = -1

Draw the graph of y(z).
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5. (10 points)Laplace transformation. You can either use the Laplace transformation
table, or the following integral to find the Laplace transformation.

Fo)= [ s

(1) (2pts) F(t) = 1+1
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(2) (2pts) f(t) =’
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(3) (2pts) f(t) = sin(2¢)
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(4) (4pts) f(t) = fot sin(t — 7)7dr (Hint: use the convolution for Laplace transform)
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6. (10 points) Find the inverse Laplace transform of the following function. You can
either use the Laplace transformation table, or use the inverse Laplace transform

integral
1 s+1i00 .
t) = — P F(p)d.
ft) =5 /S_m " F(p)dp,
where s is a sufficiently large real number.
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7. (10 points) Use Laplace transform to solve the differential equation

{y// 4 y = 6_3t
y(0) =0, ¥ (0)=1

You may use that

LT.(y)=Y(p), LT.(y")=pY(p)—py(0)—1y(0)

-3% _ [
T LET) = 5
T\’\QAA we [AM -3%
LTy ) <7 () = 1T Ce ™)
_ L
P" e - ) & XY = o
Cwps Ty = |+ 7;[:;
~ ‘ [P
C 2
P P TP
- ' !
b (P« P-1) P+
w3 @wvb‘ak Mm) W %Qx
\ \ \ B

- ——7 N =< _ . .
(e£)Cp-u CP+2) Pev (-1 )(-c+3) PV (+DHR)
P B W
P+3 24003V
Fenw - \ - \
@LJO = gint x & (3-1) 2 2 3+ (2V)

3, /
e

T L




8. (10 points) Solve the following equation with @ > 0 and x > 0. !

{y”(w) +y/(2) = d(x —a)
y(0) = 0,4/(0) =0

We oy wing makthing oeff mekied

o ~x< O, yzo 1% W seb
o o e %@/Lm)k Solukion 6
iy =0 & DY =0
S

- %
%J{(") = CA_ + (.- &
K =

we, meed ko Nhave
\-A,(OQ = Yula),
4o (er- B 7

~a
0 = Cy, (= €
-0
~Cy &, \

!The solution is the Green function G(z;a) for this problem.
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9. (10 points) The Green function G(z; ) for the following problem
{ @ G(xy20) = 0(x —x0), 0 < 2,30 <1

da?
G(0;20) = G(1;29) =0
is given by
—1) ifz<
= el 25

We are going to use the given Green function to solve the following equation

{y”(l’) = f(z), 0O<z<l
y(0) =y(1) =0
(1) (2 pts) Write down the general formula that expresses y(z) using an integral

zo(zx —1) if zy < z.

involving G and f.
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(2) (3 pts) Use Green function to solve for y when f(z) = 30(z — 0.3).
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(3) (5pts) Use Green function to solve for y when f(z) = z.
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