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PART I. Answer each of the following problems in the space provided for each
problem ( Problem 1 to Problem 4).

I. Use row echelon form of the following linear system to find the values of a and b for which

the system:
x+2y-z=1 e
Ix+7y-az=0 T )
2x-y+z=b ||ﬁ Sl k\ t
has j
a. no solution Rl T

b. a unique solution
c. infinitely many solutions.
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2. Consider the matrix

1 0 1
A=|0 1 -1},
Il 4

(a) Find A’

X
(b) Use A from part (a) above to find the solution X=[x2] to the linear system AX=b ,
X3
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3. Let A be 2x2 matrix such that A>+4A +41=0

(a) Find A" in terms of A and I ” !;}slght
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(b) Suppose that A = [(T bJ such that A2+4A +41=0. Find the values of a and b.
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4. If A and B are nxn matrices such that 4> =1,B* =1, and (AB)* = I . Prove that AB=BA
- [ 8 points]
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So, BA=#B - peved.

PART IL. Circle the correct answer for each of the following multiple
choice problems ( Problem 5 to Problem 10) IN THE TABLE IN THE
FRONT PAGE . [5 points for each correct answer].

1 0 0
5. Let A=|0 1 O |.Then
1 0 -1
@ A° -1

(b) A3 =1 (identity matrix)
(c) A? =0 (zero matrix)
(d) A is not invertible
(e) none of the above
[ 5 points]

6. Let A be an invertible nxn matrix. Which one of the following statements is FALSE:

@ AB is invertible for any nxn matrix B.
) The number of nonzero rows in a row echelon form of A is n.
(c) Alisinvertible.
(d) det(A)#0.
(e) The reduced row echelon form of A is L.
[ 5 points]
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(e) none of the above

c ['5 points]
8. Let A be an nxn matrix. Which one of the following statements is FALSE:
¢ (a) Ifthe reduced row echelon form of A is I, then A is invertible
(b) If the reduced row echelon form of A is not I, then det(A)=0
(c) If the homogeneous matrix equation AX=0 has only the trivial solution, then A is invertible
If A is not invertible, then the matrix equation AX=b has infinitely many solutions for all b.
(e) If A is invertible, then the homogeneous matrix equation AX=0 has only the trivial solution
[ 5 points]
9. The value of the number k for which the matrix
1 6 3
A=|1 k& 1],
0 £ 2
is not invertible is:
(a) k=1
® k=3
{c) k=2
(d) k=0
(e) none of the above
[ 5 points]

10. Let v1,v2,v3,vq,and vsbe vectors in R" such that va= vi+ vz, and vs= vs+vs . Which one of the following
statements is FALSE:

vi1 is a linear combination of vsand vs
(b) v2is a linear combination of vjand v
(c) Vs is a linear combination of vi,vs, and v4
(d) vsis alinear combination of vsand vs

(e) vs is a linear combination of v; and vz
[ 5 points]
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PART III. Answer TRUE of FALSE only, IN THE TABLE IN THE
FRONT PAGE (3 points for each correct answer)

11. Every diagonal matrix is invertible,
12. If A is any square nxn matrix, then A'A is symmetric
13. If Ais a 3x3 matrix such that det (2A™") =4, then det(AY=2

14. If A and B are nxn matrices such that A is invertible and (A"'B)' is invertible, then B is invertible,

2 1 0
I5. The vector | 1 | is a linear combination of the vectors Ofand| -1
3 2 1

16. If Aand B are nxn matrices such that AB=0 and A#0, then B=0 ,

[ 18 points]
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