
l\llath 208, 213, Final Exam I Answer KEY I 

Q MASTER CODED! CODE02 CODE03 CODE04 
1 A B , A1 A1 D • 
2 A C1 D , B, A1 
3 A C , D ' C , E ' 
4 A A , C 4 D, E 4 
5 A D_ • C , D • D2 
6 A E • A, B 13 B 1• 
7 A D 12 D 10 E 12 A 12 

8 A C 13 E , D 11 B 11 

9 A E , E • B , C • 
10 A C 10 A , E , E 10 
11 A B , B 1, E • B , 
12 A E , B 12 E • B • 
13 A E 11 B 11 C 10 B , 
14 A B " B 10 D 20 B 20 
15 A A u C " A 1, A 18 

16 A D ,o D " C 18 A 14 
17 A A 18 D 17 C ,. E 18 

18 A A 10 A 14 B 17 D 17 

19 A B 1, E 18 C 18 A " 
20 A C " A 19 C 1, A 19 
21 A A ,. B ,. B 23 A ,. 
22 A A 23 A 23 A 22 A 23 

23 A B " A 22 A ,. B 22 

24 A A 21 A 21 A 21 B ,, 
25 A A ,, B " B ,. B ,. 
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l. The general solution of the differential equation 

dy = 5ex - 4y l.1~t, 

dx e 4~ Jy -=- 5 e?(_ ci'L 
is u 

(a) y = iln (20ex +c) - ---~ ---- ---------(correct) 
'a- = 2. o e + K 

(b) y = 4 ln (20ex + c) 
1 '-{ u, = ),vi ( 2 0 e.'X_-+ ( ) 

(c)y= 4ln(5ex +c) u 
(d) y=2ln(5ex +c) = ~µ (zo£ +CJ 
(e) y = ln (lOex + c) 

2. The general solution of the differential equation 
s~xZJx. r;:r_,"3 

C -..4K 
I 

dy - + 3x2y = 6x2 

dx 
~{;x) = e e 3 

'3 '3 'l 'X-

is 

(a)y=2+ce-x3 

(b) y = 3 + ce-x3 

(c) y = 2 + cxe-x2 

(d) y=cx-e-x3 

(e) y = -1 + ce-x3 

x I i. ex "' =- c;, -x. e e . ':'.l + 3:x.. J 

'.3 '2. 'X.-
A[~•~j =- G-x e 
J,..-
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3. The solution of the initial-value problem 
f\;j ~ - -:x..2 

- y
2
dx + (! + 1) dy = 0, y(l) = l 

X X 

.. I ~ J. -1-1 
IV - --t:,. 

is 

2x (a) Y = X + l _____________________ (correct) 

:: -t- ~{t")) = = { +' 
(b) = x

2 + 1 1 .,_ 
y x + l _2) i l:3) -:. I _') lo) -:: 'a--

2x - 1 
(c) y=--

x 
2x 

(d) y = -x2_+_l 

2 (e) y = - - l x2 

d j = 

4. If (x, y, z) = (a, b, c) is the solution of the system \ 3 

{ 

x + 3y + 2z = 5 \ \ 3 Q. \ ~i 'P-,~-
7

R,-t-'2.z., \ o 
2x + 7y + 5z = 8 L i J s µ_3 -,, _-iPi ,+P-i) l O - 3 

then a :: : :y~+ Sz ;,:,~~, \ 
3 1~ J 

LO O L\ -If) 

(--Z. 
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5. A basis for the solut ion space of t he system 

L.V. i x, ,x.._ 

is 1-. 1/ . : ::>c.::i "' 

'.X"l. lu oC 
.,__, _ 2.o~-"':>cx"'-1~,:,(_ x,~2.~-,- -

(a) {(17, 10, 1)} _____________________ (correct) 

(b) {(1 , - 2, 3)} 
(c) {(2,-3,-4)} 

(d) {(3, -5, -1) , (0, 1, 17)} 
(e) {(11 , 7, 1) , (1 , -2, 3)} 

(~,fl(. ... ,~~) ... ol 1 \OOI ,o1) 

-:_(l+t1d1l)o{ 

6. If y(x) is the solution of the initial-value problem 

y" - y' - 2y = 4eX, y(O) = 3, y'(O) = -1 
-?C.._ ?.x 'X-. 

then y(l) = 50 I , '.J = 3 e. + 1. e. _ 2 e__ 

(a) 3e- 1 + 2e2 - 2e ___________ ......:_ _______ _ 
(correct) 

(b) 2e-1 - 3e2 - 2e 

(c) e-1 + 2e2 + 3e 
(d) -3e-1 + e2 - e 
(e) 4e-1 - 2e2 - 3e 
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7. By using the method of variation of parameters, a particular solution Yp of the 
differential equation 

y" + y = cos2 x 

lS 

( a) Yp = } cos4 x + sin2 x - } sin4 x ____ __________ (correct) 

(b) Yv = } cos4 x + sin3 x - } sin4 x 

1 . 1 . (c) Yp = 4 cos4 x + sm2 x - 4 sm4 x 

1 . 1 . 
( d) Yp = - 3 cos3 x + sm 2 x + 3 sm 3 x 

1 1 . 1 
( e) Yp = - cos4 x + - sm3 x - - sin2 x 

3 2 3 

8. Let 

A~ u ! ~I l 
Using Cayley-Hamilton Theorem, A- 1 = 
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9. If the eigenvalues .\i, A2, ,\3 of the matrix ) 3 - 1> 5 
&-

A = 0 7 0 1 
" 1-(' 

[ 

3 5 8 l J<l-(A--~1) "-I Cl 7-'> 

1 6 1 ::( 7-'A) [ (5-~)ChV -~ J 
are ordered as follows: A1 < A2 < A3 , then =(l-?,) ( 117. -l< - S) 

z. (1-1') ( ?1 - S) (;;\+1) 

(a) A3 - A2 = 2 _____ _ ____________ _ (correct) 

(b) ,\1 + A2 = 3 
(c) A1 +,\3 = -5 
(d) A1 + A2 + ,\3 = 10 
(e) A1 A2 ,\3 = - 30 

10. Let 

[ 
3 6 -2 i 

A= 0 1 0 . 
0 0 1 

~, >, 1-, 51 -I 

-I L. 5 < 1-
:;\1 r 1. ;;\ 1 

An eigenvector corresponding to the eigenvalue >. = 3 of A is 

(a) [~] 
(b) m 
(c) m 
(d) m 
(e) rn 

(correct) 
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[-1 9] (a) p = -1 6 

(b) p = [ ~] 

[-2 2] (c) p = -2 3 

(d) P = [ ~] 

(e) p = [ !1] 

Page 6 of 13 

I 

Lek- ~l:: '){__ I 'Xi. ;:: ?L 
I 

12. The differential equation -ik.o"' ?( 1 X.-i. 

ff 

DC :: ?l 
/ J 

I MASTER I 

/ - 'X3 x 111 + 3x" + 2x' - 5x = t2 ')l.i - r ,,.,... z. 
/ /r; - 5 ?(_ - 'Z X - > 'X + t.. Z-

?CJ=,(_ - +t 
__ c 11 - 2.- Xi, - vX3 

is equivalent to the system of first-order equations J 

(a) x~ = x2, x~ = X3, x; = 5x1 - 2x2 - 3x3 + t2 

(b) x~ = x3, x~ = x2, x; = 5x1 - 2x2-3X3 +t2 

(c) x~ = x2, x~ = x3, x; = -5x1 + 2x2 + 3x3 - t2 

(d) x~ = X1, x~ = x2 , x; = X3 +t2 

(e) x~ = x2, x~ = X3, x; = 5x1 - 2x2 - 3x3 

__________ ,(correct) 
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13. If X = c1 [ 
1 

] e-t + c2 [ ] e3t is the solution of the initial-value problem 

X' = [ ~] X, X(O) = [ ! ] 
then Ci+ c~ = 

(a) 17 ________________________ (correct) 

(b) 13 

(c) 5 

(d) 41 
(e) 32 

14. If the general solution of 

[ 
2 o o l X' = 2 -2 -1 X 
-2 6 3 

is 

Then a+ b+ c = 

=l e,(c_rvo.\u,, .. ,A-= o) I J 2 

r-,(IJ (q1f-?fll'Y1J,t1~ e-::)OO--lk2-~ 

=1 Cit z 'Z 1 b.:.-1 1 C~( 

______________ __________ ,(correct) (a) 2 
(b) -2 
(c) 1 
(d) -1 
(e) 0 
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15. A 2 x 2 matrix A has an eigenvector V = [ ] associated to the eigenvalue>.= 4- 3i 

of A. Then the general solution of the system X' = AX is 

(a) X - c [ cos(3t) ] e4t + c [- sin(3t) ] e4t (correct) 
- 1 sin(3t) 2 cos(3t) ---------f I j ( 4-1·,) (-

(b) X = [ cos(4t)] _3t [- sin(4t)] _3t J z 1. ·<., e 
ci sin(4t) e + c2 cos(4t) e ' 

l ( ) 4 (;- ( (~\-) - ·, _$11')('3i), 

( ) X _ [ cos(3t) ] _4t [ - sin(3t) ] _4t e . ecs 
c - ci sin(3t) e + c2 cos(3t) e 't 

(d) X = c1 [ sin(3t) ] e4t + c [ 2 sin(3t) ] e4t Cbso-1) _ ·, sl(\ (141 l e'-it-

::: . w0-1) cos(3t) 2 -cos(3t) [ J 
( e) X = c1 [ 2 cos(3t) ] e4t + c2 [ - sin(3t) ] e4t S'1(1 t 1,lJ -r I l_s,q 6lj't' 

- sin(3t) 2 cos(3t) e 
CoGCll) lit-. t_, \m (X) = e,,;, (z.\J 

X 
1
-iiR~lx) ' l s 10 l,tJ e J 

16. Let 

(a) 10 
(b) 15 
(c) 8 
(d) 12 
(e) 9 

N 'I.., [ :J 
'1 0 () ) n , then a+ /(I) + g(l) + h(l) -

A 1:- :: i 1 l- el-J t- -= } l-1 ..e1-H-
e ______________________ (correct) 

;\ L' d 

~I:, 

-::: e z.6 ,f 

,t-l-1t '2~ 

0. -= ">, f U) '2..t I 
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17. A possible fundamental matrix for the system 1 -?-
'_ [ 1 2] Ju--(J}-'.>-1 ) :: l ({ 

X - 4 3 X 

IS 

(a) 4)(t) = [ ~e_~t ;::t] 
(b) 4)(t) = [ ~:~t e~t] 

_________________ (correct) 

[ 
2e- t 2e5t ] 

(c) 4)(t) = e-t 4e5t 

(d) 4)(t) = [ ~!e_~t ~::t] 
(e) 4)(t) = [ ;::tt ;::tt] 

18. Let 

F( ) = [ sect ] At = [ cost - sin t ] 0 t t O , e · t t ' < <2. Sill COS 

A particular solution for the system X' =AX+ F(t) is 

(a) X = [ t cos t - sin t · In cos t ] 
P t sin t + cos t · In cos t 

(b) X = [-t_cost+sint·lncost] 
P Sill t - cos t · In cos t 

( c) X = [ t sin t - cos t · In cos t ] 
P t cos t + sin t · In cos t 

( d) X = [ c?s t - sin t · In cos t ] 
P sill t + cos t • In cos t 

(e) X = [ t c~s t + sin t · In cost ] 
P - t Sill t - cos t • In cos t 

Ab s e~b-F{.{) Jt-
V - e /\f -

--------------(correct) 
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V1,z(A-J) ~ " [ : 
-z. :1 ~(t1 0 

19. The matrix - I 

u 2 n If', ' /A-JC)½ • E ?.. :Jf IJ z f IJ A= 0 
1 -, cl 

-1 

has a defective eigenvalue A = I of defect 2. II we choose v3 = [ ~] such that 

(A - I)3v3 = 0, then the general solution of X' = AX is 

then x + y + z + w = 

(c) 4 

(d) -3 
(e) 9 

- 11-\ 
- ~J 
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21. By the method of undetermined coefficients, a particular solution for the DE 
y" + 2y' + 2y = 2 sin x has the form Yp = A sin x + B cos x. 
(Answer True or False by filling in the OMR sheet) 

(a) True _______________________ (correct) 

(b) False 

22. The vectors u = (1, 2, 3), v = (4, 5, 6) , w = (7, 8, 9) of JR3 are linearly independent. 
(Answer True or False by filling in the OMR sheet) 

(a) False (correct) 

(b) True \A. V ..,; 
1.-j Il ---fl 

?.. s 
3 I: c ,1.. - ,s; 

( s - ¼ ~) 
_Lj (_l>J-2'-')-tl--

::: 
- (_-<S) -t- (-<:>) _".) --
+ "L 'L( - 1,, I 

-= -) 

--:::::::} L. '\).ey . 
- 0 -
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~\] [; \ 
- 1 J l 6 

23. The following matrix is nilpotent: [6 0 c., 

Q5 = 0 c) (J 0 
0 

u 1 
-1 l O L~[ D 

;] z O B= 0 2 . 
) 

[ ~ o O 0 "2 
0 

0 0 6 0 () 0 0 

( Answer True or False by filling in the O MR sheet) 

(a) True _________________________ (correct) 

(b) False 

24. If A is a repeated eigenvalue of some matrix, then it is a defective eigenvalue. 
(Answer True or False by filling in the OMR sheet) 

6 
6 
0 

(a) False _______________ _________ (correct) 

(b) True /f i , <ep e61 kJ ,t~u ( 5"'1) , --)Li.YI l-'= Ynt)':) 'h~v-e.-
.e:_a,f?J(',\Jeobm . 

:;;, L . 1f\ ~ u · u 

fl 
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25. The vector v = [ }
1 

] is an eigenvector of the matrix 

A=[!! ~1-
-l O -1 

(Answer 'True or False by filling in the OMR sheet) 

(a) False _______________________ (correct) 

(b) 'True 
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