MA 303: Differential and Partial Differential
Equations for Engineering and Sciences
Fall 2011, Test Two

(Instructor: Aaron N. K. Yip)

o This test booklet has TEN questions — EIGHT MULTIPLE CHOICE and TWO
WRITTEN questions — totaling 100 points for the whole test. You have 60 min-
utes to do this test. Plan your time well. Read the questions carefully., You
do not need to attempt the questions in sequence.

e This test is closed book and closed note. No calculator nor any other elec-
tronic device is allowed.

s For the multiple choice questions, no partial credit will be given.
For the written questions, in order to get full credits, you need to give correct and

simplified answers and explain in a comprehensible way how you arrive at them.

e You can use both sides of the papers to write your answers. But please indicate so if

you do.
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#1 — 8.(max. 56 pts)

#9.(max. 20 pts)

#10.(max. 24 pts)

Total(100 pts)




Properties and Formulas for Laplace Transform

Let F(s) = L{f(t )}—/m

e~ f(¢) dt and G(s)

= L{g(t)} = f

ing a and b are arbitrary constants and n is some positive integer.
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VERSION 02

1. Multiple choice question. Enter your answer in the computer scantron.

Find the inverse Laplace of the following function:

ds + 2 S 4-§ng_,
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2. Multiple choice question. Enter your answer in the compu

Find the inverse Laplace of the following function:
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3. Multiple choice question. Enter your answer in the computer scantron.
Find the solution of the following differential equation:

y(0) =4, y'(0)=2
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4. Multiple choice question. Enter your answer in the computer scantron. ‘

Solve the following integral-differential equation:

y'(t) + dy'(t) + 4y(t) = g(t),

where g(t) is some given function.
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5. Multiple choice question. Enter your answer in the computer scantron
Solve the following integral-differential equation:

y"(£) + 3y'(2) + 2y(t) = g(t), w(0) =9/ (0)=0
where g(t) is the function which is equal to one for 1 < { < 2 and zero otherwise
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6. Multiple choice question. Enter your answer in the computer scantron.

Find the Laplace transform of the following function f:
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7. Multiple choice question. Enter your answer in the computer scantron.
Find the Laplace transform of the following function f:
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8. Multiple choice question. Enter your answer in the computer scantron.
Apply the following first order backward Fuler scheme:

v = f6 ) Yner = Yn + fltatr Yarr) (Bnp — tn)
to solve:
y=1-t—y, y(0)=1

Consider uniform time stepping size: £,,1 £, = h. Let yo = y(0). The explicit formula

for y, is:
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9. Find the Laplace Transforms of the following function:

(a) te'sindt. (Hint: make use of properties of Laplace Transform! There are many

ways you can do this problem.)

|2
(b) g(t) = / f(¢) d¢. {Express the Laplace Transform of g in terms of that of f.)
0

(Hint: try differentiate!)

| D& 4
KQ\ ML - fu[d)“
Y s (%MQM\‘SD (Y5 v

-} K‘&\Si}\fx[{-_ﬂ* < R A 4 /
(W )) (s-iy=t16

> - 8 ﬁ,)
L &1 . _ ‘
Ae S“Ab(ﬂ LCS‘“})Q-\—I() ];)\

K 3’) Q Sm}d“ PR 8‘ Q—}) /
LS‘ ) QU

({i Y 6{(«8) + 8LS~)) 3 I@jﬁrfgj(z)@ﬂ)
Y (S5 ] +

—

-X'E(S-*()—HJOW + 32 (S- \) ;)lb (¢- \) — (2§
) SRR AR [\s-3+16]°




This is a scrap paper.
..-M_%L _Q&Q‘R' ) S 3 .
%wwﬂm\\%) (1)

e ]

20
\ K | . (Lh,
.\ [%@%W Yo's I

= o0

|
e a3
IS (5‘—4,{;'-])3 @%4&1)3

- _L SLHL):%*— (S~1~ 4—1)57
-6 ()|

10




1 (yf){ 30N (h) 3 (9/5(4) +(4c V&
|- (S - 3(s) [4!‘)+3M~— (4‘!‘\5)

[(s-y— ey [ P
N [&4 () 7 + /2(?:53
T 7 ( CS‘«—/YﬂL/g)B

H(Cg) - 24
[ (S~ )17&/5' j 3

S
———




10. Given the following system of differential equation:

i = —zty+zz’+y’)
g = —z-y+ya®+y°)
Consider the polar coordinate (r,8) representation of (z,y), ie. r? = z? 4+ y* and

# = tan™! (%)

d
{a) Find prik Express your answer in terms of r and ¢ only.

(b) Find %9. Express your answer in terms of r and & only.

(¢) Plot in the same graph the trajectories of the solution of the system when (i)

(2(0),(0)) = (0.5,0); (ii) (x(0),y(0)) = (1,0); (iii) (=(0),(0)) = (2,0);

(Hint: 4 tan~' (€) = 1—_:—52; CHAIN RULE, CHAIN RULE, CHAIN RULE...)
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