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1. If y = 2™ is a solution of the differential equation

&y + 5zy' + 4y =0,

then m =

See G Page B

(a) -2 (correct)
(b) —1 m - -

1 Y=X » j,:m)‘(“‘-a g = m(m-ﬂiﬁl

(d) 3

(e) -3 Xl_‘j,l+5>l_\j'.,,qj._._.o »

™ o m
mm-1) X 4+ SMY 414 X =0
2
= [_m +Hm+'-{] =0
‘ 2 _
= (m_\—'l) —o = \m=-2
2. A particle is moving along a straight line with position function z(t). If the accel-

eration of the particle is a(t) = 50 sin(5t), the initial position is z(0) = 8, and the
initial velocity is v(0) = —10, then z (g) =

See B3 Page 1}

(a) 6 (correct)
(b) 10

(c) 8 (LY = So sin(54) = V()= SSosm(s{_) dbL
(d) 12

(e) 4 = V()= - lo Gs(st) +C,
V(oY= -lo = -lo+C =-l0 = C~o
V(D= -lo Cos (si)
> 5(0= [-10 costs L

= S(L)= —28in(S)+ G , X)=8=>G=8
LoS(D)= —2sta(s)+d = S(E)=6
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3. Which one of the following differential equation is an exact equation
see @ -4r  Page 4
(a) (ya . g) dz + (31‘y o ) dy=0 (correct)

(b) 4z +y)dz + (6y —z)dy =0
(c) (2 + 2zy?) dz + (4zy 4 2xy?) dy =0

(d) (cosz +Iny)dx + (E+sinx) dy=0
] y_ X
(€) (ay + ¢¥) de -+ (o + ) dy = 0 (J+5)dx (33 j)

2
Mx, )= j*i =My=39- 3
N("'ﬁ.):3xj‘;3;_=-’71*’x=33-'9‘1

Answer 18

SinG M_‘ﬁ:NX I i an E)(a(‘,"" eTqu'\aﬂ.

4. If y = f(z) is the solution of the initial value problem
dy 20

&~ v VO =0

then y(4) =
See @3 fage 1%

(a) Y (correct)
() &

4 ‘j()() = S 20 O’ X

T 2
(c) g X +16
(d) 0 ‘
© % = 2o ( q'\’a;\(-xq\\"_c

‘\'an("x") + C
jloxzo'ﬁ C=b
‘- 3(0:5‘\%;1‘"&- = 4(4)= ST{

4
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5. If y(z) is the solution of the initial value problem

dy o2 _

then, y(2) = sSee Ghs fa9e 43
(a.) 2¢3 -‘V\.l DE '\5 S"—?""m\’\e‘ (con'ect)
((l():; ze4 « _;l% ‘5+1Xj & X j(l-&-lx)
40 = JY _ yxax Jx
(e) 5e® _3— - . Q
> 484 vax)dx = lalyl=lalxl+ v Q
Y X

2 i
N =cx&
3\(\\—,’("\2 Xz_‘_c‘ﬁ X Cé#j .

2
. -1 X-! _
Yny=r > Ce=\=c=e=r Yy=xe 5Y(2)=2€

6. The general solution of the linear differential equation

gy +3y = 2ze™®
is given by oo (?3 rage »
(a) y(z) = —33:(1: +c¢) S . (correct)
(b) y(z) = % (z% +¢) I(\\‘ejw‘\"\j fac{_w sy o %x
(c) y(z) = ¥ (3 +¢)
(d) y(z) =e32(z% +¢) 3’( - A
(e) y(x) = e3*(22% +¢) ;T)T € j) =

2

= j = —€3’X (Xz‘\‘C)
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100
7. The matrix A= | 1 b b | is invertible if
1 ¢ c

See E:Kamv\g,& fa%llo

(correct)

(8) c#0,b#£0,c#b
(b) c%£b, b0
(€) c#0,b5#0,c=b
(e=0,b#0,c=b _ |V O ©
(€) c#0,b=0,c#b ' b 51\4-0

2
\ ¢ C

A is tvedble < |plFo

= \“’ “’z\:;o=> bi-ch 4o
CcC C

=~ cb (c-b)+o =7 C#*o, bto, C+b.

8. A certain city had a population of 25000 in 1960 and a popultaion of 30,000 in 1970.

Assume that its population will continue to grow exponentially at a constant rate.
The population in 1980 is

(a) 36000 Sce Q33 fa9e Yy

(b) 38000 lok 4he P°?“\"“¥‘°“ o any Hme be Y(Q.

(c) 34000
(d) 42000

Kt
(e) 48000 ‘ P(Q =Ce . P(c)= 2S00
?(lO) = 30000

(correct)

P(o\” 1$000 = C = 25000 = P (L) = 2 Soco ‘e(_*'

lo K lok
P(Io): Y0000 = 0000 =2T000 & = e . 6

—-—

o (£)

(<4

lok = l\n(—ég-) = K= 'lLo—‘f‘(‘(’f) = (L) = 2S00

\(‘\— 36 \= 3¢
?(Qo\:' 2AS 000 26:\ ' = 2soo0 (-25 000
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Jr—y—-52=3
9. (11 points)Given the system { 4z — dy — 3z = —4
T—5z2=2 See’ Q“/"S.

Solve the system by using Gaussian elimination method.
(No other method is accepted)

3 -1 -6 .3 | "0 =8% 4
! P\«-»R: !
_y 3 E'L’ —> |4 -y -3!'-L|
| @ -512 3o-b s
- (2pks)
T| 0 _gu"l \ (0] —S-"Q_
2Rz o -y T ReeRs o -! lo , -3 (393\
f
.-"‘\Q\‘\’Rl LO ) | O :,”S L.O -4 13 ‘j—l‘l_.
Il 0O -=-S|2 Vv o -g5|2
-R‘L "lR‘LtRS A
clo Vv |3 | — | ) -10|3 | @2ps)
o -4 19 |-I7 o o -23)|0
Qe '\ o -5|2
3
= X—SZ2=2 -2 5 | o V -lo|3

Y-1loz=3
2=0 = Y=3% , X=2 (‘j?l:s\

T sdebon seh= 1(23,0)]
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-5 -2 9 seC Q33|Pa9¢.2l6‘
10. (11 points) Let A = [ 1 5 —3]. Find the inverse of A only by using the
5 =3 1
adjoint formula.
-5 -1 3
l/—}\ = ls- S -3 = ) \
S 53 —? B AR Is =
> 1A\ = —S(-H‘)-f'}(IL)-\-Q(-zg):—"‘ (7-?‘5\
A\\.F:\S _3\:.'—"\ An= - U= = =18 N
-3\ J 2 i 2 AB & -4 =-2¢
- -5 +3 -S -2 \
AQ\ :—\ ro2 \-.: -~ j) A.’ll:\ '—-15’ AQS"‘ _ l'—"QS'
-2\
-2 Q2 -8 2 _ ]S 2
A:&\ - == % AJQ a8 —-13 /}33 = =93
5 =3
-4 -6 -3
I:/,]]: -y _|5 -2S (,G?LS)
A
-4 -3 -23
TSR
_I [A’J - —I—q_ -1t -1 -3
A = |A] J 18 -2§ -23
(2‘)-!;5) (. | |
a2 QH‘-)
7 25 +2k
4 '
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11. (11 points) Verify that the differential equation See  Ggi-uz Pgedd
[sin(z? + y) + 22% cos(a? + y)] dz + [z cos(z® + y) + 2ye¥’| dy = 0

is exact and then solve it.
Mxy)= Sm(xy)+ 21X Gs (X))
2 ., 2
1 _ \ \?\:)
MJ Cos (x +3) 2 X s:(n;) ( (\ P"A
N &ig) = % Cos(x'3) +2Y > N, = Gos (xig) = 2X sin (x49)
Site  My=nx = ThDE s Exack. (1 k)

; : F :
‘- _n\cre \5 e glmc"‘aﬂ F(x,g) S'k‘_ -93‘; = M, E.E.—:: !\’ .
2

.
2F - X Gs(x%3) +ay &
21

= Fty)= g E( Gs (xy) + 21] &

2

= X Sin(x%y) + é’ —+ Sfx) (3 PLS\

%EX_._. M = suyé»fﬂ—\-lx:cos//x%g)-‘-j'(x\

- Sm)/éf\.é) +1 xz%(x1+:;] (3 PL?)

3’(x)= o= Jux)=C,.

F(x, :ﬂ: X Sin (,&,g)-\— é’za— C, (lpL‘)
The Soluh;n of Hu-DE _"5 |
X Sih(x*3) + {’:j £ €. (l P-D
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12. (11 points) Solve the initial value problem See q;,) ¢ fa9esS (A

d
(a? + 1)3% +32% = 6ze~ 1, y(0) = 1.

3 2
d)‘ 2 j = 2 e
X +\ X+
3% J X

Iﬂ":zj m.\—ig_&chﬂ‘ = le) - C xi¥) (2 P‘LS')

1K — Jx g “ ‘
‘:>U(x)-; \i( ) ) ,é.x . é-\n(x-n)

= The So\d.lj"ﬂ "F Huz TVP 13

Y - 'é‘xt . {—1-\-3 \/(:1:)—;} - (1et)
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