Math 20F Solutions for Practice Midterm I Spring 06, Lindblad.

1. (a) Determine if the following systems are consistent and if so give all solutions

in parametric form:

I1 —2.%‘2 =3
2.’171 —7.%‘2 =0
*51’14‘81’2 =5

(@)

Sol (a) Row reduction gives

A O
{—5 8 \5J [0 -2

.’171—|—2.’172—3.I‘3—|—.’174:1
—$1—$2+4.I‘3—.’174:6
*2.711*4.7524‘7.753*.’1,‘4:1

(b)

I PR PR PR PR
\20J [0 1 \—10J [0 0 \—12J

The system is inconsistent since writing out the system in terms of x; and x5 again
the last equation says that 0 = —12.

Sol (b) Row reduction gives

12 =3 1 |1 12 =31 |1

11416]@01107@

-2 -4 7 -1 |1 00 1 1 |3
[1204\1()} [1006\21
010 -1 | 4010 -1 | 4
[0011\3J L0011\3J

The system can now be solved.

6,4+ @,3 — a, ).

11 1} [21
2. (a) Find the inverse of A= {2 3 2 (b) Find the solution of Ax = | 3 1.
{3 8 2J [4J
11 1100 11 1|1 00
Sol (a) 2 32|01 0| -2 01 0]-210
38 2[00 1 HIr=31\o 5 -1]-3 01
11 1|1 0 0 1111 0 0
& 01 0]-2 1 0« 01 0]-21 0
IIT=511'\0 0 -1 | 7 -5 1 —IIr\o o 1|-7 5 -1
I—1I1 (1 1 0] 8 =5 1 I—11 /1 0 0] 10 -6 1
& 010[-2 1 0]« 01 0[-2 1 0
00 1]-7 5 -1 00 1[-7 5 -1
[10 —6 11 [10 —6 11[2} [6_
(@A t'=1-2 1 0 jand(b)x=A"'b={-2 1 0 31 =1-1
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3. A linear transformation T': R? — R? satisfies T'(e1) = (2,1,1) and T'(e3) =
(1,1,2), where e; = (1,0) and ey = (0, 1).

(a) Find the standard matrix for 7.

(b) Find T ((—3,4)).

(c) Is T one-to-one? Justify your answer.

(d) Is T onto? Justify your answer.

2 1-|
Sol (a) A=[T(ey),T(es] = [1 1].
2]
HHI
(b) T((—3,4))= |1 1 [ } =i 1.
1 2]
(¢) T is one-to-one since the columns of A are linearly independent.
(d) T is not onto since the columns of A can not span R? since its only two vectors.

4

[1 2 -2 0 7 {1 0 4 0 —3}
4.(a) Show that A:[_g :i (1] :; _?’J is row equivalent toB:{g (1] _3 (1] ZJ
3 6 -6 5 1 0 0 0 0 O
(b) Find a basis for Nul A.
(¢) Find a basis for Col A.
1 2 -2 0 7 1 2-2 0 7 1 2-2 0 7
Sol(a) -2 -3 1 -1 =5 N 0o 1-3-1 9 ] 0 1 -3-1 9
-3 -4 0 -2 -3 0 2 -6 -2 18 0 0 0 0 0
3 6 -6 5 1 0 0 0 5 —20 0 0 0 5 —20
1 2-2 0 7 1 2-2 0 7 1 0 4 0 3
0 1 -3-1 9 0 1 -3 0 5 0 1 -3 0 5
oo 0 14700 0 1-4[700 0 1 —4
00 0 0 O 00 0 0 0 0 0 0 0 O
(b) Ax = 0 is equivalent to Bx = 0 and hence
T —4z3 + 35 —4 3
) 3.%‘3 — 5.’175 3 -5
r3 | = €3 = I3 1 “+ x5 0
Tyq 4z5 0 4
Is Is 0 1

These two vectors form a basis for Nul A.
(c) Since the first, second and fourth column of B are pivot columns the corre-
sponding columns of A form a basis for Col A, i.e.

IR

_a [4J and [2J form a basis for Col A.
3 6 5



