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1. Which of the following are vector spaces? N
i) The set of all 3x3 matrices A such that det A = 0. l

ii) The set of all 2x2 matrices A such that A ( 2) (1 2) A. % S

ool

3 4 3 4
iii) The set of all symmetric 3x3 matrices. Mg «

A . sleal
I‘,, i i.) aed :‘,'c) chec k €1 ‘:/gf;‘*?‘rvﬂ ﬂlﬂt«'/ Sca /aV W“jf{/’ 252
A.iii) only B.i)andii) C.1i) and iii) i) and i)  E. i), ii), and iii)

2. Which of the sets of vectors are linearly independent?

) (0,0,1), (0,1,1), (0,3,2) " Me ii) (1,2,3), (4,5,6), (7,8,9) Ao
iii) (0,0,0), (0,1,0), (0,0,1} Mo Each 012 3x3 mcz'fff'(b?.s S
A. ) B. ii) C. iii) D. i) and iii) @None Su'uy cetay

3. The inverse of the matrix (3

-5 0 ) o
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5 -1
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»(, Y - Ce2 4 1
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5/ 1
s () 66
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E. Matrix has no inverse.
4. Suppose that the system Az = b, where A is an n X n matrix, has no solutions.
Which of the following are true?

i} The homogeneous equation Az = 0 has infinitely many solutions. T
ii} The rank of A is less than n. 7"
iii) A has no inverse. T

Since AX-’ID I/m-S no Lﬂ i) only
Se gw‘{t'l')iﬂ S A (% Sf"/‘é’ uca i) and ii)
/ )a.nd iii)

A.

B.

C.

D. i ) and iii)
@ ), and iii)
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0 1 2 0
5. The rank of the matrix { 0 2 4 0] is
0 0

I CE

W N O

are

DO
Lo O+~

6. The eigenvalues for the matrix (1)

- 3

dé’f[Afﬂf) = de f(lodzﬂg ;) = _2/) _2)/) - ({)
> & 32

A

B

C.

Aé‘{ A [/m& {wo "f/"miﬂ &JWMS —-75wy“é"’é
> AF =0 (s @u FJ{?mvaéme

- a =6
N At O FA g2 T 433
{
0 -1 0
7. The eigenvaluesof { —1 1 —1 | are 2, 0, and —1. An eigenvector correspond-
0 -1 0

A ()7 (2 ) 3) o (7)
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{_’(;jZlA veéec

8. One solution to ¥ = (i’ g) yis y = (egt) Another linearly independent

solution is
Cr eVléVﬂ// 50/& 1((‘0&] (‘_S A

(

c e(7) ta 6”(0 B ()
(
(

Lt s gz'uéﬁz"gy f"f‘/ef"e M”/e“.{[ o
of (gz.{—) cf €70

9. For the system

{ 5) Y1 =11+ 3y
A= v 2 ys = 4y1 + 2y
the origin is

f:) za, 4—&'22 = 3>O
' A. an unstable node
i - pf@f/l = '/0 <0 B. a stable node

a saddle point
. a stable spiral point
E. an unstable spiral point

10. For the system

A :/5 9 ¥y = 6y1 + Yyo
/ & Yo = y1 + 6y

the origin is

= Cf” -+ QZ?, = (2> 0 @an unstable node
A _ 7 B. a stable node
= &{f’ t A‘ =272 2 C. a saddle point
D. a stable spiral point

=149~ 108 > 0 E. an unstable spiral point

AP~y
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11. For the system

dx/dt = STy — L+a° = )F/X/ j)

1+$2+92 1+y2

dy/dt = 2® —y?, = g(x'j)

the point (1) is

2 -2
f 33[{+X 7 ) 5Xﬂ —)f-- —2—-2(-' A. an unstable node

x (4"')‘ *7!')2' l"‘g B a stable node
a saddle point

() = 3)‘(”')( +j) BXJJ +y)2|7D a stable spiral point

; (i +X Fj ‘&) t (H- g /2_ E. an unstable spiral point

Ju =0 1 0s° { 5)
At (x,9)=(11) /'\’(gx 5:7) Lz -z

7/:'0{@2‘/—1 :"jf; <0

Wi

12. For the system

(1)

Ak ( X kf [ o O) A. an unstable node

B. a stable node
\ X @a saddle point
/”' / O D. a stable spiral point
3 7

J ¥ E. an unstable spiral point

:f{e"f A = "’ <p

defdt=y = f (%)
dy/dt = sinz, = ;’f}(‘ 71)

the point

14
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13. Assume that a fundamental matrix for the equation z’ = Ax is 3ty :
( /Y

e et - ~ ¢ )

xo=(5 ). XTH)E ey, e

ot
Then the general solution of 2’ = Az + ) is

g/'(' [Z ¢ ) A.:z:(t):X(t)c+(
“ﬂ- £ B. z(t) = X(t)c+ (eg;_eat>
)/ /’(’/f/f/ ( * ef) C. 2(t) = X(t)e + (e%j‘;t)

2t 2¢ &3t
U = e’y - e /) D.:c(t)zX(t)ch(_it:_?)
‘t + € t None of the above.

] < '/z /y tecH Nole of ftle
x/;X [1)ul?) ( e+ ) rte +) ‘

14. Given the Laplace transform

E(e_l/(‘lt)) . ﬁe*ﬁ
vE T Vs

-Vat 4
g1/ f e
then, ﬁ(——;ﬁé—)— (—-——‘;-E_—" i«)

I ({ LH) =~ F 19
" F{L AT 2y/m2se VE(1 41
/{)/ 1 ) ' f Aﬁﬁ( /V5)

R 3z -§S
500\571 e = _Jine /s 2{te
S

[, 473 )

Dore
. ge_ﬁ(l +1/v/5)

B
C. 2£e-f(1+f)
D.
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15. The inverse Laplace transform of 4/(s® + 4s) is

' S“ A 1+ e%
-——f{___‘__— — — —  me——— B 1 + ezt + 6—2t
o 11' [ (. C- t+ ezt

v e L .
5(54’ l) S S / D. 1+ cost
1 —cos2t

16. Compute the inverse Laplace transform

ﬁ"l(ffz) - :f ) f.'j/:/sy

{(u(t) is The Heaviside step function)

2t
_S__f_f‘.ﬁt— ~(5)*= erL } Plt) - Qﬁﬁf:;gj_?
{-skift e pis)- T (“ ’)’”’“’) @
2 E. u(t — 1)e~2e~2

. -
pli-) e =e'¢
17. Iy +y = ult — 1)e~2(t=1 y(0)=1,then y(2) =

sT -1 +Y = s+2. CHR

B.2¢e“+e
-5 -S -5 C. e~ — 2e2
= €~ Lt €7 €7, poctize
(5+;)(5+2) S+l SHI s4Z S+ E. 22
-2 (€- ) - -2 -2

ge)=ute-)e ) e e gz) e €7
18. Iy + 2 +y=6(t—1) (0) = 5/ (0) = 0, then y(2) =
s*T +2sY + V=" A
\/ (8‘5 C Fs) T —— f/f):féﬂfi
[ (s+41)° - (¢-1) B o

g (¢) = ule-0) Ples) zale-)(t-1)€
4 (z) = e~

—
i
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In problems 19 and 20, match the given Fourier series with the portion of the graphs

given below. U Sse 5e wi o Ffo /
! S pme fryg .
A B

—-T T — .

.U@w >

20 1~4§: ! (2n + 1)
. 2 a2 — (2,n+1)2 Cos €T

f (x) (s evew

sv.o,tc@

-

A€f (u w/” fe F-DM'/"@"’ é”-c’('ﬂﬂ'c;‘ea"/g
S f/x)f’fx

e |
{ nxodx b F L f { 7/)/)() Sen nx elx
am ht '_ﬁ gmri f{x) % 4 X ; "

fc -
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21. Given the fact that the Fourier cosine transform F.{e™%) = (1/2/7)/(1 + w?), the

value of the integral
2 / *° cos 2w
- ——dw
T Jo 1 + ’UJ2

can be computed to be

Pix) =[5 § o) wndew oo
/_\‘IL x:z) | @“G_ZCOSZ

E. —e2sin2

pﬂ
— \ __(/2_9————'&{
el:f[?—)“‘*,%‘jo e

22. Given the fact that the (complex) Fourier transform 7 (e7®°/2) = ¢=w"/2 then

Flze=2"/2) =
-x%

2 /
’ ‘X/L) = - —w?/2
(e >( e A we Ny
iwe—w" 12

//) - (W f r//) 67’“’51”/2
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23. Let
fla) = sin2z 0<z <7
= 0 E<a<nm
Then, f(z) has the sine Fourier series
flz)== sm 2z + — Z (2n sm(2n + 1)z.

Using this information, if u(z,t) satisfies the wave equation

& 0%u
2 o 7Y
1(0,t) = u(w,t) =0,
u(w,O) = f(:E),
ou
Eﬁ-(m’ 0) = O, ~
then u(4, z) =

ulxt)- Z(@ w5/<-é+5’é5‘f'~/m")5""‘"%.o

1
wheve [5, are Fourcev scné s€vies B

2

oo flciends of foo, awd (g
— D.

[ Sihcee ﬂ—”[)‘ro)ﬁa i
Bu i~ E. -1

IV (’“T) =0 if k=2n+ (S M//
' N =~ A
Heuce u/%)%)"g”%”s‘“g -

2
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24. Let u{z,t) satisfy the wave equation

u %

5 = o (c=2)
u(0,t) = u(m,t) =0

u(z,0) =sinz 0<z<nw
aa—?(x,{))zsin&c 0<z<m.

Then u(%,§) =

wit) =5 (ghcﬁ&“fj+8:§('m/zuf}) sy
n =l B. 2
u(%6)= f: B, st (wx) B, =1, ..
" Bm:ﬂ for n> D.

= = - 5 g
OU 1y o) =2 2n Bu Si(nY) ~ wex e
ot | e

= B, =Y, 6:'-‘—2[- ) BY=0 foru>2
y (xt) = <% [2¢)5¢n X +L_/-—’~ sen [Gt) 5 (2K
d (2 E) = e (B)sinfs) + 4 = (2) (2]
nw uUsSé a/(Af)eWééf‘Zﬁ solective

exteunsSio

A@é Ohé (a | |
| .7[)0\/ 091)0[ 2T /9€/f00f’(£

. LD
0 f uxt) o —em S XS



MA 527 FINAL EXAM 11

25. Let u(z,t) satisfy the heat equation

du 9%
o ‘o (=2
(0, £) = u(m,t) =0
u(z,0) = z(r — ) 0<z<m.
Given that y y
4 1—-(-1)" |
x(ﬁ_fc):;;Tsmnm,
then u{z,t) = .
> “mt
- ‘ 4o~1—(=1)" _
(/{[X’f):z_ BM 5:?1(#4)()8 A ;21 7,(13 ) cosntsinz
n-~t = """C:
\A/I/\QV'? Bm av-€ /’(9”"(6’{/‘ B. %Z—"—l_fgl) sin 2nt cos nx
n=1
: [ ccouts ® 1 (_1)m
S(*Me Séfffs COP'}Z)Z{ wl3 C.%Zl—ig‘l)——mSQntsinan
n=1
1 _ ﬁ "Xl oo o 1\n
O»f U (X/ O) )([ ) D. izl 7(13 D) sin nt cos 2n
T
n=1
@% Z - _?(7;1)” e 4 lsinng

3
it
b
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26. If u(zx,t) satisfies the wave equation for an infinite string,

Py FPu

52 "oz (c=12)
u(z,0) =sinz = f{x} 00 < T < 00
2,?( = cosz g(x}oo<:c<oo

then, u(0,7/4) =

DAfewkerf SM et A(i
4 )+ gids
Catt) = 5 (frxret) HHOC ) X‘_Sf !
(ﬁw\ (x+2+) %5(0‘(7( )) E14

";

(5m(x+2{)-— Sein (- 21‘))

A% (% +) =/o, )

ﬂ) = é[s(w lz[ fbru/ ﬁ))
+;;[/sa,,.£. - sm(—g)) - L

———
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27. If u{z, t) satisfies the heat equation in an infinite rod,

%? :4% (¢ =2)
I ~-l<z<l1
u(@,0) = { 0 [zl > 1,
then u(z,t) =
U ()( 7{') S (A ((,.j) oS WX @ 2 /00 siz}w (coswa)e™ "™ dw
- ‘{w { B. — * cosw Sln ) 4wtd
_F,Eg>(£09 S;{V1 Ld)i) _ y{b*) j£ wele W

o0
CoS W aw?
f coswa:)e MW gy
0

Since U (x0) s even B fos)=0

2
™
D. zfoo sinw (sinwz)e” M dw
T Jo
2
"

m
~
/
-0 5mwv/ -z ShW
Tl ) - /1 i/

28. The solution of the 2-dimensional Laplace equation in polar coordinates

V2u(r,0) =0 (r<1)
u(1,0) = cos 20

surd)= p ° ooy 26

cos 268

r cos 26
e} cos 20
e*" =2 cos 20

oo
cosw_ _
/ (coswz)e ™ ™tdw
0

13
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29. Let u(z,t) be the solution to the 1-dimensional heat equation with insulated end

conditions

du &%y

ot Oz? (e )

du O

—(0,t) =0, —(m,1)=0,

83:( ) 5 (7,1)

u(z,0) =sinz 0<z<m.
Given that

2 <1
sinz:;—%zdlnz_lcosan 0<o<m,
n=1

then u(z,t) =

TSN
u [)({{') ) Z /L\ n % nx 8 A Tox Z 4n2 — 1(008 2n$)e’4(4”2_1)f
M:O n=1

B. (sinz)e %

w{ﬂeif-e /M are memf

Losiug SeVies w()'//m'pa‘,é‘ 2 4 1. an?
_""_Z (sin 2nz)e 4" 1t
T T

0\‘( q(;”x Oéxéﬁ- 1n:14’nzk1
/ @ 2 45 1 —16n%t
i Z T (cos2nz)e

2 4 1
C ——— —————(sin2 osdnt
- w?;élnz—l(sm nzx) cosdn

ot


Greg Buzzard
Rectangle

Greg Buzzard
Pencil
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30. The Fourier Series of f(z) =z for —m <z <7 is

o0

2(-1)n e
> - — sin(nz). By Parseval’s identity,

n=1
[a%e}
1

we can find the sum of the infinite series Z — =
n—1

Lypn=2a ¢35 (al+b])

ﬁ 2 )<3/ﬁ"'2773
7 = L =
//13// ~ g X Ax = |- 3
/A
=<7
B AN g
TT > i/l:’ V'
<> ?72“

15

b
3
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|

3 e
]
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o[BI =l g






