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1. Ify, = Az + B is a particular solution of the differential equation

/ 4
y' —y -2y =2z, g)P:A’sf’ -

_ o 4 = %
then A+ B = 319 '—3\’ __25‘7 =
& -A "Z(AK+B)-'—2X
(a) _5 -—?.A)‘- _A_'z_B = 2 (correct)
1
(b) ) = f-2A=2 e [5=+-‘£
© 3 AT
S
(d 2 v -\
S Tl
(e) 0 ﬂ +B 2 >l
2. The general solution of the ODE
3 T
2ym = 3y” = Zy’ = [) TSN ey

2
'y (2r-3(¢-2) =o

¢ (2ry) (Y-2) =¢

1S

y = ¢1 + c2e*® + cze%/? fio
z/2

) 12 ) Z (correct)
) y=c1+ce®+ce
T _ _9 ox
c) y=c+ceF+cze™ j‘-cle 5 £ e
) 2 2.x -%
)

y = c1€%* + ce~*/
- Cl + (.2 €

Yy = c1 + 2% + czze*®
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3. Which set of the following functions is linearly independent on (—oo, 0o).

linene Combinahen A e ANers

() f(z)=2, g(z) =z, h(z) =2® no ™e 59 | o
b) f(z)=1, g(z)=2—-22 h(z)=3+2% — f?(x):]gﬂ("“;h@

(¢) f(z) =5, g(z) =sin’z, h(z) = cos(2z) o

(d) f(z)=0, g(x) =cosz, h(z) =e* Lg-0-9x)+0 hX

() f(z) ==z, g(z) =sin(2z), h(z) =sinzcosz g =2 hiy +¢ 4"")

]’1(?(): ';-?(x) - 23

4. An appropriate form of a particular solution y, for the differential equation

y® —y® = 322 4+ 54 2¢°

1s

(a) 1y, = Az3+ Bz'+ Cz® + Dze” T
) Yp=A+ Bz + Cz?+ De*

(¢) y,=A+ Bz + Cz*+ Dze®
) yp= Az + Bx? + Cz23 + Dze*
) = Az®? + Bz® + Cz* + Dz%*

s 3 3 o ) o _
‘3(5\— 3(3‘ = _-_-_—:_) L& - =o 10 (\"-—l) Sty ==y Y=o (gl*im{§’, r=z _]) =1
-2

’:)C‘Caf(fak+c3)< ST A +Cg i

L 4
r"\-—'_"‘[, D ‘-""\dlv'e_ S ¢ AD\V\\(AE wi 3(.

&
e ad == i B AAPCECE
o) =-S5 +2€ —7 Jp e x

Y xb

h
=) b? :AX3+ qu‘{.fo-o-Dxex no c\qY\\m'tZ, W 4
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5. A linear homogeneous differential equation whose general solution is

y = (A+ Bz + Cz?) e V=2 vepeald 3 Yimes
1s given by (r,z)s =i
5 7 i 7 >
P-3r G +£37.2 -1 =0
(a) y"—6y"+12y —8y =0 ;! z B (st
- o = Y ~6Y £V -F =0
(b) y"—6y"+ 10y —8y =0 )
/- _ i o 74 =%a =9
() ¥ -6y —8y=0 \1-63“3 J
(d) yfrl+6yrf+6yi+8y:0
(&) y"-8y=0

6. Let A be a5 x 8 matrix with real entries. If the rank of A is 3, then the
dimension of the solution space of the system AX = 0 is

# < Leﬂtdmg Var. + #® 4Free Var = 8

‘-.______f_‘—“
= Yan¥X 4 A - dwm e.{ SuJ-SFa(L

P e T B
o

= B

—
e
N
o NNOW =

—
@
~—r

Se dmd Selspaw = §-> =5
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7. Letu=(1,1,0),v=(0,1,1), w = (1,2, —2) be vectors in R3. If

(2,3,4) = au + bv + cw, Qa +C =2
then a® +b% + & = a +b  +2¢ =3
b —2C = L‘
(a’) ]‘4 Scluln& 'Tl.l_ Sjsxem; w@ %‘e“' (correc t)
(b) 12
=D 2 C = =)
@ 9 SEA
(@) 16 R @abal = Frisl =i
(e) 20

8.  Find all real values of k£ so that the vectors
w= (124} v =2, -1L.k), w=(=1,4,2}

"
form a basis for R3. The “Hhree vectos -S::arm a bass ?-( R '»E-olnc'vn'vl g(—
4-],\{\,\ an}el: Y ‘H'}é'v\ ne L. \“a,_? ‘\.? and ml,,‘

WV w

(a) ]{,'793 ‘ 2 ~1 (correc t)
(b) K#0 2 -1 u| Fo
(e) %k#1 " & 2
(d) k#3
(e) k#-5 1 (-2-4k) -2 (4-16) - (2k+) o0
_2 bk 424 -2 =Y Fo
—D -G I +\§.( :"-U

= K F 3
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9.  The dimension of the subspace

W={(z,y,2,w) : 2 —y+2z —w=0}
= Soly hm spale w\ M SBJ}QW\

of R* is
o -y + A2 W =0
(a) 3 i <t = =\bag
(b) 2 Lead Var: oc
© 1 e var & % A =3 dmW)=3
(d 4
(e) O

10.  Which one of the following statements is TRUE about the following
subsets of R?

U={lz,y,2):z2+y=12} v~ Ccheck Al twge Cand\ym> v

(s N asphipae
V={(y2):z+ty=2+1} Cop0p0) ¢ V Se \F s
(\yot), (@ A
AR (\,0)1)4.(0)})1) =(\)],2] #l\/

Se W s ndt asuoi¢a.
(a) U is a subspace of R® : ! (correct)
(

b) V is a subspace of R?
¢) W is a subspace of R3
d) U and W are subspaces of R3
) none of U,V,W is a subspace of R?

W={zpz:2 +y=2"
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11. (10 points) Solve 2y + 5y + 3y’ + 2y = 0.

k. 2
Cha\(,ea‘: 2ZWM +5YV 37+ —o @

9 (214 5 (Y +3CDHT
_ __\(a + 20 -@+tZ =o

@\3 \YIS{)CCHM Y‘_:: -,)\Q.!S N Y oY (
2

3 + '
&
So Y+2 1s & ga(w ! 20450 437+

Ry \mg dWISIm, we g 20 A0 )
3 Z
V42
N \D_E—_}Z\Q%-ST:-S
@ ((_;_7,) (7_{.3..{'.\.\) =D ’_Z/Y'_;"_q,f—/—
3N r=atm (24-3“’2
- g I
=H = =2y ¥= 2 (2) ,'(_,'L%
\ IER P
—=) Y= =) L T q = “ o
Q
ke o ! “\{’\ ki JIL‘SM(EX)
e e Cos ("‘-T ) =+ CS - “ :
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12. (15 points) Solve 3" + y = 4 cos z by the Method of
undetermined coefficients.
7 z : (7)
.Jc‘- t’) "t'\} =0 N Ch@\( Qo[l Y"i—' =0 =—.~>r:it 6

" 3C. = K Cosk €4 S}“;w @

«Jpt  §6) = qCosx

wd A he
Sm(.e.."‘!’k‘l‘rﬂ s A c}\,\‘)\\(a hm \_')-QJ\'W@V\ jfx) a \5‘: b, |
I T B
/

tPD,X G Sx -1-[?) SinXx
CodSx
® 3? :_AXS\P\X +A

@ AS A Cox R Gsx
ﬂ“ _ _Ax Co8x — nx —ASmx — Bx Simx -t-E X 4
@ P

Ax Cos5X - Bxsinx _2A Sim¥x .,.2'%&9):
Sub. m the OPEC
!/ 4
= CoesSX
3? +3P L{ Casx

4 Bx Smx =
' Z B CasXx _{..AX('GS)(
- of S m ‘_zg - ! ——7’— \"\'WW

2 F\ S inXx _;_.").'[5 Cosx = 2] Cosx
) zﬂ = 0 g" ?'B:L'

-0 & =2 ®+®

9.\ 'j:"sc’i‘j? @

Sy

—)

,.._-—-

1
= C, CosSx + 0, 5mx e AP Sinx
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13. (15 points) Consider the matrix

1 0 -1 0 3
1 1" g ¥ D
A=1 9 9 1 2 o
-1 3 3 5 0

(a) Find a basis for the column space of A.
(b) Find the column rank of A.

(c) Find the rank of A.

o)
. Echelon Focm <L B .
— 3 (<) -1 Q
R,— R\*Q'L »
1 | 3 3
A R =5 Rl-*RL‘ @
(&) i 2
o . 2 5
) (&) il © K
!'Rs___) -2%2*?‘3 O { ‘ 3 2 @
RL‘ _._9'-'321'*?“1 O (v -1 = -
. O 0 -1 = =
= 1 6 e | O 3
s N I 3 O
o o \ 4 ¢ .
o o = ~ =
® e ~ ° 7
Q e Qg>-ﬂ2q & @ \ 3 . " E
c e @ ®
O o o A 0



: — TN na id
9?\Vo+ C'd\U\‘m‘ﬂS '-’t L’l' : ) / A | = Colwmns

| no ¥
A basis o G (B) = \( \5*, ™M 3 Chwnnse 437]
| :. V H
&l[.\ $)/ Ls

= i (-9 2™ (0,)y3),) CVY ’)3).1

—")LD_ b.ajp i) &)LL (o\(/‘lmn (Ant_

1S 3/311‘1&_-
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@

¢) Yan¥ 4 R = Coluumn on¥ A



