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1. All values of k for which the following vectors
v = (7,1,-8), v2 = (—4,2,-7) and v3 = (3,%,3)

form a basis for R® are

(a) k # —1 (correct)
(b) k # —2

{e) k5 2

{(d) k#£3

(e) k # —4

2. Consider the subspace S of R* defined by S = {(a,b, c,d)|a + 8¢ = b+ 7d = 0}.

A basis of S consists of the vectors

(a) v, =(-8,0,1,0), v = (0,-7,0,1) (correct)
(b) v; = (-8,1,0,1), v = (-7,0,1,0)

(c) v = (=8,0,1,0), va = (0,7,0,0)

(d) v; = (8,0,1,0), vy = (0, =7,0, 1)

(e) v; =(-8,0,2,0), v, = (0,1,0,—7)
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3. Consider the vectors
v =(-4,2,-7), v =(3,-1,3) and w = (7,1,

If w = avy + bvy, then a + b =

| MASTER

-8).

(a) 14 (correct)
(b) 12
(c) 10
(d) 8
(e) 6
4. If the solution space of the system
T —4x9 — 313 — T4 =0
21 — o+ a3+ T4 =0
1+ 229+ 323+ 11y =0
has all linear combination of the two vectors u = (=1, -1, «,0) and
v=(8,-3,0,1) then a — B =
(a) 6 (correct)
(b) 4
(c) 0
(d) —4
(e) 5
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5. The rank of the matrix A =

—_

2
2

R NN =
00 =~ =~ W
W O W= W

(a) 3
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(b) 4
(c) 2
(d) 1
(e) 0

6. The wronskian of the functions
f(z) = e*, g(z) = coshz, h(x) = sinhz on (—o0, 00)

18

(correct)

(correct)
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7. The general solution of the differential equation 4y” + 4y’ +y =0 is

(a) y(z) = (c1 + cpa)e2 (correct)
(b) y(z) = cre™® + cye2

(c) y(z) = (a1 + coz) €**

(d) y(x) = (c1 + cex) e™*

(e) y(z) = c1 + come 2

8. The solution of the initial-value problem
y' 4+ 4y =0; y(0) =3 and y'(0) =8

1S

(a) y = 3cos(2x) + 4sin(2z) (correct)
(b) y = 3cos(x) + 4sin(x)
(¢) y = 3cos(4x) + 4sin(4x)
)
)

(d) y = 3cos(2z) — 4sin(2x)
(e) y = 3cos(2x) + 2sin(2x)
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9. The general solution of the differential equation y¥) = 16y is

(a) y(z) = c16® + 22 + c3c08(2x) + ¢4 sin(27) (correct)
(b) y(x) = c1€** + c2e” + c3 cos(2x) + ¢4 sin(2x)

(¢) y(x) = (e1 + o)™ + c3cos(2x) + c4sin(2z)

(d) y(z) = (c1 + c2w)e** + c3cos(2z) + c4sin(27)

(e) y(x) = 1™ + coe™ + c3x cos(2x) + ¢4 sin(27)

10. A linear homogeneous constant-coefficient differential equation which has the general
solution

y(z) = Ae* + Bre* + C cos(4x) + Dsin(4z)

is

(a) y¥ —6y" + 25y" — 96y’ + 144y =0 (correct)
(b) y@ + 6y”’ 25y" — 96y’ + 144y =0
(c) y(4 y" —25y" + 96y’ + 144y = 0
(d) y“ 6y"’ + 25y" + 96y’ — 144y =0
(e) y® + 4y — 25y" + 96y’ — 144y =0
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11. If y = c1eA* + (o + 3z + c4z?) eB7 is the general solution of the differential equation
yW + ¥ —3y" — 5y — 2y =0,

then A — B =

(correct)

12. If y, = Ae” + Bxe” is a particular solution of the differential equation
4" + 4y’ + y = 3ze”,

then B =

(correct)

o]

T

— —

=) o
S S e N SN
= D = B W o =

—
[¢°)
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13. An appropriate form of a particular solution y, for the non-homogeneous differential
equation y® — 8y = ¢** + 3z is given by Yp(z) =

(a) Aze** + Bx +C
(b) Ae** + Bx +C
(c) Az?e* + Bz +C
(d) Ae* + Ba? + Cx
(e) Ae** + Bz* +C

(correct)

14. Using the method of variation of parameters, a particular solution of the differential
equation y” + 9y = sin(3z) is yy(z) =

(a) —é:r cos(3x)

(correct)

(b) %1‘ cos(3x)
(c) 3—163: sin(3z)
(d) ———éa: sin(3x)

(e) %T sin(3x)
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5 0 0
15. The characteristic polynomial of the matrix | 4 —4 -2 [ isp(A) =
-2 12 6

(correct)

(a) —A3 4+ 7X2 — 10X
(b) A3 —6A% + 10X
(c) =A%+ 7A% — 8\
(d) A3 — 722+ 6\
(e) =A% —7A2+9)\

. 8 =5
16. The eigenvector associated with the eigenvalue A = 4 of the matrix A = [ ]

4 -1
is [Z],wherea=

(correct)




232, Math 208, Major Exam Il Page 9 of 10 MASTER

3 6 -2
17. If the characteristic polynomial of the matrix A= [ 0 1 0 | is
00 1
P(\) = —(A = 1)%(\ — 3), then a basis for the eigenspace of A =1 is
1 p
v=|0|andve=|1]|,thena+p=
! 0
(a) -2 (correct)
(b) 2
(c) —4
(d) 4
(e) 0
18. Which one of the following set of functions are linearly dependent
(a) yi(z) =¢€*, yp =€77%, y3 = sinh (correct)

(b) yl('r) = T, y2($) = va yg(ili) = :L_3

(c) yi(x) = €7, ya(w) = €7, ya() = €
(d) yl(-T) = 1, y2(_1') = i, y3($) =1 1,2
(

e) yi(x) = sinz, yo(r) = cosz, y3(z) =€
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19. The eigenvector associated with the eigenvalue A = —i of the matrix A = ! 01 (1) ]

. 1
By = [ ] , where a =
o

1 (correct)

20. If the matrix A = [ g :; ] is diagonalizable with a diagonalizing matrix P and a
diagonal matrix D such that P! AP = D, then

(a) P = i é )= (1) (2) (correct)
(1 3] (1 0]
(b)P:_1 2_‘D—_0 2 |
1 5] (1 0]
(C)P:_1 3] P=]0 2]
(1 4] (2 0]
(d)P:_1 3_’D:_0 3 ]
[ 1 4] =1 B
@P=113]"P=]01




