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1. If the vector v = (4, —2) is written as ¢;(1,1) + cz(—1, 1), then 2¢; — ¢y =

N ——
— S ‘-._/O S—’ S—
=W O =

1 3 38 9
_ ; B g2 T 4 8 .
2. The rank of the matrix A = 0o 7 5 19 is
2 8 3 2
(a) 3 (eoEreee)
(b) 2
(c) 1
(d) 4
(e) 0O



Term 212, Math 208, Major Exam [I Page 2 of 7 MASTER

3. Anappropriate form of a particular solution y,, for the differential equation
(D—-1)(D+2)(D -3y =z — 2ze*

is

) A+ Bz +Ce™¥ 4 Ege32 (aokeeci)
) Bz+ Ezxe
¢) Az+ Bz*+ Ce™™* + Ege™™*
) A+ Bz + Cze ™ 4 Egle 3
) Az + Bz’+ Cze 3% 4 Ezle32

4, Let W = {(5131,212,583) = R3|$1$3 = 0}
Which one of the following statements is True?

(a)  Wis not closed under addition but closed under scalar multiplication

(b) W is a subspace of R®

(c)  Wis closed under addition but not closed under scalar multiplication

(d)  Wis not closed under addition and not closed under scalar multiplication
() W=¢
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5. The graph of the solution of the Initial Value Problem
y' —y=0, y(0)=0, y(0) =2

passes through the point

3
[a 1 2 o correct
(a) ( Nz, 2) (correct)

®»  (m2)
@ (ms3)
o o]
o ()

6. A linear homogeneous differential equation with the following solution
y = Ae®® + Bcos(2z) + Csin(2z)

is

) y’” B 2y” 'I" 4y! EeA 8y = O (correct)
) ,yh'.' _+_ th’ . 4y! _'_ 8’y =t O
C) y.fl.f + th' o 4,y! - 8y . O
) yh'.f s 2yl.f _|_ 4y! + 8’y - O
) ym . 2yl.f = 4:‘1}, _|_ 8y s 0
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7. (10 points) Determine whether or not the vectors

v = (1, 1,2), Vg = (2,2,0), Vg = (3, 4, —l)

form a basis for R3. Justify your answer

We. C‘\ec.k WQ’C‘(\Q{ ‘H’UL H\ﬂze Vectors ate
Ifﬂ&h{‘b iﬁ(JQPQn(:'ei\L .

2 pLs)
b B 24
2 Y 'y 2
o D) | g =} X ~\ 2 0

il

(2)-a(-a) 3 (-4)

i1

~L4+18 -1
=t o Crl)

(2 pLs)
x V\,\’-‘z. and V3 are \{(\.ecu‘\\\j iﬂ(l{f"—“de“}’

ane) o\e,m (Rg_: 3/ S ﬂﬁ ?Ofm QA b&S'\‘S
3 &\ (.? \) Lg__' ‘)
foo g Bl
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8. (10 points) Find the general solution of (D — 1)(D + 2)2(D?* 4+ 9)%y = 0.

—W\E’. Ciu)(’.\icwj eclua‘rwn 'S

. R
(m“)(m%l)z(mlw) =0 (z2pls)

= m= Vy oy 234,230 (2eks))

|

#W\e 36‘\6{111_ So‘d"ﬁaﬂ X

\&j c X = X
G ex CGe v G X e_ +<cq*cs x) Gos(zx) —'c(C +C?X)Sm(3x)

apk)  (pk)  (pk) .
(59{;.-9‘)
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9. (12 points) Find a basis for the solution space of the given homogeneous linear

system.
Ty — 3T — 923 — bxy =0
2z + 2o —dzg + 11z = 0
Ty + 3z + 3x3 + 13z4 = 0.
(1Pk)
-3 9 -5 o | -39 -5 ¢
-2R ¢ _
=Ry Ry
I3 3 13 o 0 6 n W oo
L (.
™ ~ B ‘-a(g; @j ) k
“ﬁﬁ% =W2R]
%ﬂ@;a ¢ “ < S cl—o ' 2 3 o
LQ ﬂ 2 3 @J O 0 o o o

ﬂ (3pks)
(1pt)

g? %“ngaﬁﬁ%gmsa%ﬂﬁ@ “
l\?r<3 @mcﬂ 3":(@,% ave {?f-&&

.\/' § o , ) i sz |0 c
Ka % ‘}LX& *3 X“‘ﬁ‘ 20 Yarichles .

lek Kz=L, % =3 (0L
= Ky = -2%3-3% = -2L-38 (Gpt)

0= 3% 49 %+ S8 = -6L-95 49 £+ S S
= 3L-4¢ (et
Mo sdulin sek = M%ws’} b3, Lys) | Lis eRY (2pks)

Em&ag = i(’%ﬁzﬁ, %,@) ) (“Lﬂ;-n_’))@JB)E (?LP&S) :
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10. (13 points) Find a particular solution y, of the differential equation

yi!+2yﬁ'73y:1+$e.‘lf‘

Given that y, = c;€* + c9e™3% ]

is the general solution of y” + 2y — 3y = 0.
LQJ') ‘j.('-"— A+t Bé‘+cx e_x

o emove JF\M. clu\:hm'nun \uiﬂl ‘Jc/ we “v’j“{' H‘\lgofm

To be ‘j(,-: A+Bx & xex e (zpks)

4 X
= 5? - B¢ -+BXez<+lCK e.KJrCKzé

= B 4 Brac) X & e x® N

e (¢ L)
: %
== j{)

i

X
Be -+ (Brac) € & (Brac)X & 420X Eacl e

—
)

(28+2¢) &+ (B+4c)x & 4 e’ (24ks )

Substitutiag in tha DE, we gek

P ;
(QB*D\Q &+ (Bruc) X e,x-k C)?/K.\- ?-Beik-\-l(’B-mc)X %
+ QC/J(}Q( - 30 -3BX & _ 3

- (et)
3=\ % A=~% 5 Y.acce = C=-28,

C=1= ¢ =1

€= px& (3rks)

2 =y B"""'"
G Pk) 'Ptgé
o, qf’ct(‘\"thmr bo‘u{'\aﬂ ‘jP vg ﬁ\nDL 1%
_ A
jP_ -J_%———,‘;xe,q-—'g—xe" (lPL)



