Mth 256 Exam

Name: ID:

Bent Petersen 256w2001_exam.tex

Instructions: —

If you do not read the in-
structions, then how will
you know what to do?
Read them now.

Be sure to write your
name in the space above.

March 19, 2001 Time: 110 minutes.

You may use one note-sheet prepared in advance. You must put your name on your
note-sheet, but do not turn in your note-sheet. Your note-sheet must be letter size,
8.5 x 11 inches, or A4 paper, 21 x 29.7 c¢m, or smaller. You may write on both sides of
your note-sheet.

Note-sheets may not be shared. If you do not bring a note-sheet you will have to do
without any help notes.

You may not use any books, notebooks nor additional note-sheets.
You may use a calculator. Calculators and other equipment may not be shared.

For work-out problems sketch your work neatly. Highlight your answer by drawing a
frame around it. Scratch out irrelevant or incorrect work so it will be clear what you
are submitting as a solution. Give exact answers when possible. Simplify your answer
when reasonable to do so. Partial credit will be assigned only for relevant, clear, correct,
legible work. If you do not show some relevant work or explain your solution, your grade
may be 0.

For multiple-choice problems indicate your choice in the answer box provided. You need
not show any work nor offer any explanations for your answer. If you need to do some
work, you may do it in the space provided, if any, or on the back of the examination
sheets, but your work will not be graded. You will be graded only on the letter you
select and put in the provided answer box. Note this test does not use a scantron.

o Use the backs of the examination sheets for scratch work.

Please note log(x) means the natural logarithm of x on this test.

Problem 1. (75 points).

Find the Laplace transform Y '(s) of the solution to the initial value problem

dy dy
3@ —4— + 3y = cos(2t), y(0)=0, ¢'(0)=1.




Problem 2.1. (15 points if correct, 0 points if wrong). Compute the inverse Laplace transform
-1 2s -1
s3+s])"
A) —%e_t + %et/Q cos (%\/gt) — %et/2\/§sin (%\/gt)
B.) 2sin(t)-3
C.) —3+3cos(t) + 2cos(t)

D.) 2cos(t) — 3sin(t)

E.) None of the above.
« Letter corresponding to your answer to problem 2.1.

Problem 2.2. (15 points if correct, 0 points if wrong). Compute the inverse Laplace transform

£ { G +31$>2<: 569 }

eft _|_ef2t + £63t

eSt + %e—Zt

. .
g
W= Oloo s

—t | 7.3t
e+ g€
D.) det4 Ze 4 8edt
E.) None of the above.
«— Letter corresponding to your answer to problem 2.2.

Problem 2.3. (15 points if correct, 0 points if wrong). Compute the inverse Laplace transform

1 s—1
£ { (s+1)%s }
A) 2et+et—1  B.) (2et-1)
C.) et(2et-1) D.) —2te7*—3e ' —t+3 E.) None of the above.

«—Letter corresponding to your answer to problem 2.3.

Problem 2.4. (15 points if correct, 0 points if wrong). Compute the Laplace transform

L {cos(t)sin(t)} .
s? s242
A) & B) &
C. s;ﬂ D.) m E.) None of the above.

« Letter corresponding to your answer to problem 2.4.

Problem 2.5. (15 points if correct, 0 points if wrong). Compute the Laplace transform
LA{u(t —7)cos(t)}.

A) <l B) s

s2+1 1 s2+1
e~ TS/2g e~ TSg
C.) —e 5t D.) -4 E.) None of the above.

«—Letter corresponding to your answer to problem 2.5.




Problem 3.1. (15 points if correct, -8 points if wrong). The method of undetermined coefficients gives a particular

solution of 2 p
Eg + 2d_?1{ +5y = (te’ + 2e7") cos(2t)

of the form
A.) (At + B)ecos(2t) + Ctet cos(2t)
B.) (At + B)e' cos(2t) + t(Ct + D)e' sin(2t) + Ee " cos(2t) + Fe~'sin(2t)
C.) (At + B)elcos(2t) + (Ot + D)el sin(2t) + FEte~! cos(2t) + Fte ' sin(2t)
D.) Atetcos(2t) + Bte'sin(2t) + Ete™* cos(2t) + Fte ! sin(2t)

E.) None of the above.
« Letter corresponding to your answer to problem 3.1.

Problem 3.2. (15 points if correct, -8 points if wrong). The method of undetermined coefficients gives a particular

solution of
dQ_y — 4y =te*t —3te " 4 2t
dt?

of the form
A.) (At+ B)e* 4 (Ct+ D)e % + (Et + F)e
B.) t(At+ B)e* +t(Ct+ D)e % + (Bt + F)e’
C.) Ate?* + Bte " + (Ct + D)e’
D.) Ate? + Bte ' + Cte®

E.) None of the above.
« Letter corresponding to your answer to problem 3.2.

Problem 3.3. (15 points if correct, -3 points if wrong). If f(t) = sin(t) and g(t) = e’ compute the convolution

frg(®).
A.) Let —Lcos(t) — Lsin(t) B.) lef+ 1cos(t)+ 3sin(t)
C.) e!sin(t) D.) e'cos(t) E.) None of the above.

«— Letter corresponding to your answer to problem 3.3.

Problem 3.4. (15 points if correct, -5 points if wrong). Given
t
r {sin (\/g)} _ 4671/455*3/2 and /0 sin (\/F) dr = 2sin (\/%) — 2Vt cos (\/f)

compute the Laplace transform £ {2 sin (\/f) — 24/t cos (\/f)} .
Al) @671/48371/2 B.) 46—1/4%73/2
C') 4671/45575/2 D) fos ‘/T;(fl/‘mu’B/2 du E) None of the above.

« Letter corresponding to your answer to problem 3.4.

Problem 3.5. (15 points if correct, -5 points if wrong). Solve the initial value problem

d? t) d
v sl Ay o oy =0, y(0)=0, 4(0)=0.

t t)—
() 7z + T tan0) at

A.) y(t) =tan(t) —t B.) y(t) =sec(t) -1
C.) y(t) = tan(t) — tsec(t) D.) y(t) = tan(t) — tsec(2t) E.) None of the above.

«—Letter corresponding to your answer to problem 3.5.




Problem 4. (75 points). The linear homogeneous ordinary differential equation

d*y dy
= —t(t+2) 4+ (t+2)y=0
Y+ 2) Lt +2)y
has the general solution y(t) = ¢t +cate!, (¢ > 0). Use variation of parameters to find the solution of the the linear
inhomogeneous initial value problem

2 &y

t
dt?

d
(t+2) d—z Ft+2y=2t4et, y(1)=2, y(1)=2.




Some Laplace transforms

LOYE) = o
Lle} ) = ——
L) =
LA{coswt}(s) = ngwz
Lisinwth(s) =
£ cosat} (5) = o

L {e"sinwt} (s)
L {e* coshuvt} (s)

£ {e** sinhvt} (s)

£ {\/E} (s) = 2;/52
n!
L{the™}(s) = G5yt
Ll{u(t—a)l(s) = e;as (u= unit step)
LA{6(t—a)}(s) = e * (6= Dirac delta)

If f is periodic with period T' > 0 then L{f(t)} =

L {1 + i(—l)’“ u(t — k)} (s)
k=1

LA{|sin(t) [} (s)

Jy o™t f(0) dt

1—esT




Some Laplace exchange formulae

If L{f(t)}(s) = F(s) then

L{e"f(t)}(s) = F(s—a)
L{"fB)} () = (=1)"F"(s)

L{@}(s) - / TP dr <if@integrab1e at o)
e{ Otfm arf = 2
c{j—{}(s) — sF(s)— f(0) (if f cont. on [0,00))
[ = #RO -0 - 7O 7 ot on f0.00)
C{ult—a)f(t—a)}(s) = e “F(s) (u= unit step)
Loy ) = +F(2).

IF L{(0)} () = Fls) and £{g(6)} (5) = G(5) then £{(7+g)(0)} (5) = F(s)G(s) where fxg s
defined by (fxg)(t) = fo f&—=r)g(r) dr.

Additional test policies for this class are provided on my web page http://ucs.orst.edu/ peterseb.

Enjoy your Spring break!

Please do not write
in the boxes to the e,

right. They are for | Letter' Grade
your grades. + O This test only

Do not be con- :D Cummulative

cerned if there are i 1 i 2 i 3 i 4 i 5 i 6 i 7 i & i 9 i 10 Total

more boxes than
problems.

Note: There are 4 problems for a total of 300 points.




