APPM 2360 EXAM 3 17 November, 1993

On the front of your bluebook, write your name

and your instructor’s name.

There are SIX questions. Answer all parts of all 6 questions. Show all your work in your bluebook

and box in your answers. Calculators are not permitted.

1. (16 points)
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Calculate A- B-(C and C - B, if possible.
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(by f A= 3 4 and B=|(1 2|, find
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2. (16 points)  Given the following coupled system

d2u1 du1
+2— Fuy=0
d? a7
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dQUQ dUQ 0
J— —_— — Uq =
di? !
(a) Put o1 = w1, 22 = ug, 3 = uj, x4 = u) where’ = 7 and convert (k) to a first-order
system for xq, 19, 3, 24.
Iq
x
(b) Put in vector form 2’ = Az, = = ?
T3
Ty
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3. (18 points)  Given

12 -1 3

-1 -1 1
A= 0

1 3 =27

-1 0 —-15

(a) what is the rank of A?
(b) solve Ax = 0, writing solution in vector form.

(c) det A=

4. (16 points)  Given

(a) find A™*
(b) show that A=A =1

5. (18 points)  Given

' = Az, A:(5 _6)
3 —1

a) find eigenvalues and associated eigenvectors for A

(
(b) find two nontrivial solutions Z1(¢) and #y(t) of ' = Ax.

c) show that 21(¢) and Z3(?) are linearly independent.

)
)
()
(d)

d) find the general solution.

6. (16 points)  Given vy = (1,2,1,1), vy = (1,5,0,3), vs = (1,8,—1,5)

(a) determine if they are linearly dependent or independent
(b) If they are linearly dependent, find a linear relation between them.

(¢) Show that (1,5,0,3) is or is not in the span of vy and vs.



