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1. (10%) How should the coefficients a, b, and ¢ be chosen so that the
system

ax+by—3z=-3
-2x-by+cz=-1
ax+3y—-cz=-3

has the solution x=1, y= -1, and z=2?

2. (10%) A matrix A is said to be skew symmetric if 4" =-4.IfAis
an nxn skew-symmetric matrix and » is odd, show that 4 must be
singular.

3. (15%) Let A=[a,,a,,a,} bea5x3 matrix. If

b=a +a,=a,+a,

then what can you conclude about the number of solutions of the
linear system 4Ax = b ? Explain.

4. (5%) Derive the linein R’ that contains the point P(-1,6,0) and

is orthogonal to the plane 4x—-z =35,
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5. (10%) Are there values of » and s for which B g1 @40
0 0 3 ]

has rank 1? Has rank 2? If so, find those values.

6. Thereisaset M = {[2; 22] |mi € {0,1},i = 1,2,3,and 4},

a. (10%) In M, find all matrices with only one eigenvalue 0.

b. (10%) In M, find all matrices with two distinct eigenvalues 0
and [.

c. (5%)In M, find all diagonalizable matrices with only one

eigenvalue 0 (algebraic multiplicity = 2).

(10%) In M, find all orthogonal matrices.

(5%) In M, find all orthonormal matrices.

f.  (10%) Constructing an LU-decomposition for a 2x2 matrix in
Mwith [T, m; = 1.

o a





