AMAT 220: Linear Algebra, Spring 2012 Midterm Exam, March 27

1] Determine the values of h and k such that the following system has: (A) no solution, (B) a unique solution,
(C) infinitely many solutions. Give separate answers for each part.
1+ 39 =k
4x1 + hxo = 8
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http://www.albany.edu/~mv312143/12-3-327/

2] Solve the following system and then write the solution in parametric vector form.
201 + 220 +4x3 = 8
—4xy — 4xo — 8x3 = —16
—3ry —3x3 = 12
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Determine whether the following sets of vectors in R? are linearly independent. Justify each answer.

JHEE

11 0
e | —13|,]| 26
17 —34
5
o |7
9
5 -3 2 0
o (=TI, 3 1],|-7|,]1
9 —5 ) -1
5 -3 0
o ([—T|,|131],]0
9 —5 0
5 -3 2
o | 7,3 |,|-7
9 —5 )
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4] o How many rows and columns must a matrix A have in order to define a linear transformation

T:R® — R® by the rule T(x) = Ax ?
Rows = .........

Columns = .........

e Find the standard matrix of the linear transformation 7: R3 — R* such that:

N ay [ o

T 0 = and T 1 = and T 0 =
0 -3 0 2 1 0
-1 0 0

e Find the standard matrix of the linear transformation 7: R3 — R? such that:

1
|1 — a2+ 23
T T2 o |:—3$2—7.Z‘3:|.
3
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5] Find the inverses of the following matrices, if they exist.

A

1 0 -2
° -3 1 4
2 -3 4
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6] Combine the methods of row reduction and cofactor expansion to compute the following determinants.

1 2 -1
o |3 6 2
0 -3 1

2 5 -3 -1
3 0 1 -3
-6 0 —4 9
4 10 -4 -1
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f | = =3, compute the following determinants:
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a b c
d e f
—2g9 —2h -2

a+29 b+2h c+2i
d e f
g h i

2a+g 2b+h 2c+1
d e f
g h i

2a 2b 2c
2d 2e 2f
29 2h 2

Q
o
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a
U
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8] If A and B are 4 x 4 matrices with det A = —2 and det B = 5, compute the following determinants:

o det (AB)fl

o det (AB)T

e det ATB

o det34

o det B!

o det A®

e det B~1AB

e det B—1A
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