MTH108 MIDTERM TEST Solutions

1. Like lab 1, question (1e), except there are many solutions.
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(a) Augmented matrix = 24 -1 4| 2
12 01 |1
100 -9 | -1
o100 5] 1
(b) RREF = | (0 5
000 0] o0

(C) T :—1+9t, £E2:1—5t, .T3:2t, Ty =1
2. Like lab 3 question 1.

(a) For example, det(4) = (3 — ) , so A is not invertible when z = 3.

(b) Unique solution: z # 3; many solutions: z = 3; no solutions: never.
-7 —6 5

() A l=| —10 -8 7
-1 -1 1

3. Like lab 5 problem 1.

(a) -1
(b) —1
(c) 64
(d) —1/2
(e) —8
(f) 6
(g) —1
(h) 0
4. (a) Like exercise set 1.5 Problem 3
10 00
. 01 00
BE=10 0 22 0
00 01
1000
. 0010
. By = 01 0 0)
0 001
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iii. By = 8

o = O
o = O O
—_ o O O
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(b) Like Lab 4 problem 2. det(A) = —5

. This is problem 2 of lab 2. Gauss-Jordan elimination gives the RREF":
1 -1 3 | i 10 7 | 2by+3bo

—2 4 2 | by |~ | 001 4| b+ b .
-1 5 13 | b3 0 0 0 | 3b+2by—bs

The condition for many solutions is 3b; + 2by — b3 = 0.

. Unique a # 0, £2; many ¢ = 2; none a = 0 or a = —2

. These are like questions from lab 6 only easier.

(a) Any vector of the form (¢,¢, —t) will do.

(b) Take v = j:%(l, 0,1).

(c) u=(1,1,1).

. Almost identical to problem 7 in chapter 11.7

(a) Any reasonable picture will do.
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0 01 01
W M=|00011
01 00O
10010
0111 2
1 00 21
(c) Since M2 = 1 1 0 1 0 |, we find that
0 01 01
02110
02 2 2 2
1 01 2 2
M+M>=[110 21
01 101
1 21 20

If we add along the rows we find that the power of each vertex is as follows:
A=8 B=6, C=5, D=3, E=6. The rankings are: First, A; second (tie)
B and E; third, C; fourth, D.



