Linear Algebra Spring 10 Midterm 1
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(1) (15 points) Consider the following linear system:
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—%o + X3+ T4 = —06
(a) Write its associated augmented matrix.

(b) Reduce the matrix to its reduced row-echelon form.

(¢c) Use this procedure to solve the system.
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(2) (21 points) State whether each of the following statements is true or false.

(a) If A and B are n x n matrices and A is singular, then (AB) is singular.

)
(b) If A*=1,,then A=1I, or A=—1,.
(c) If A and B are diagonal matrices then AB = BA.
)

(d) A homogeneous system with more variables than equations has a finite
number of solutions.

(e) Let 0 be the zero matrix. If A is row equivalent to 0, then A = 0.
(f) If A*> =0 then A =0.

(g) A 3 x4 matrix in reduced row echelon form can contain a row consisting
of [0 0 0 2]
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(3) (15 points)

(a) Solve the following linear system:
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(b) Give an example of a 3 X 4 matrix in reduced row-echelon form that has
one row [0 0 O 1] and has two entries consisting of the number 4.

(¢) If A is an invertible matrix such that A* = A, compute the determinant
|Al|. Show your work!
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(4) (15 points) Evaluate the following determinants:

(a)

1 2 3 4 5 6
1 23 4 5 0
1 2 3 4 0 0
2 3 0 0 W
. 2 48 0 O 9
4 4 89 00

(b) If A, B are 3 x 3 matrices with |A| = 2 and |B| = 3, compute |2AB]|.
(¢) If A, B are 3x 3 matrices with |A| = 2 and |B| = 3, compute |A*B* A™}|.
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(5) (15 points) Justify the following statements with a short general argument.
(a) If det(A) # 0 then Ax = b has a unique solution.
(b) If Al = A" then det{A™) = #£1.

c) If Ais anv n X n matrix then (A + A') is symmetric.
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(6) (14 points)

(a) For which values of a is A invertible?

ﬁb (b) Use elementary operations to find the inverse of A when a = —1.
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(7) (10 points)
Suppose a linear system corresponds to two planes in R* which intersect

n a line. Write down a matrix in reduced row echelon form which could
correspond to this situation.
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