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1. GivenA= and B! = . Compute the matrix (AB)-1.
-1 0 3 4
(1 -5 -1 1 3
a. b. 2 C. @’
2 3 5 5 5 3
L K _ L
[ 1 2 1 -1] (1 -5
d. 5 3 €. 2 2 f. 2 2
_? 2 ~-5 2_ _2 3
- m—— 4\ 0 -2 i -5
(AB): B A = ( (+%) =+ [ P 7(
34 13 4 6
. s t 2 st [54;
: 2 _ _
2. FlndgﬂsandtsothatB-OlfB_lo s]' B = [05] oS
a There are no such s and t. - [ 25t
b. t=0and seR . .
c. s=0and t=0 0o 5
d. s=0 or t=0
@ s=0 and te R - OO@S:O
. s=1and t=-1 o O |

Please record your answers on the title page.
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-1 1
1 -4 1
3. If P ={ > 3 0]’:mdQ: 0 3 |, which of the following is the product
2 4
QP?
(3 -7 1 [ 3 -4 1]
a. 6 -9 0 b. -10 -7 -12
6 -4 -2 3 0 3
(-3 -6 -6 (3 3 0 |
o 7 9 4 d. -7 -12 -10
-1 0 2 1 3 4
(-3 7 -1 (3 -7 3
e. -6 9 0 f. 3 -10 1
-6 4 2 0 -12 4
T l
"'\ ‘ 7_ L; = _3 :}' /‘
| 0 50 e Gmema onust Le e,
0 ?) \"F
i o
4. The coefficient matrix A in a homogeneous system of 12 equations in 16
unknowns is known to have rank 6. How many free parameters are there in the
solution?
10 #;pa/rawd.m» = #Uam'auﬂ - rq,m,ﬂ?,
b. 6
C. 4 - b
d. none - I
e. 16
f. 12 = (0

Please record your answers on the title page.
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5. For a nonhomogeneous system of 10 equations in 12 unknowns, answer the
following three questions, and state which one of the suggested combinations of answers is
correct. _
+ Can the system be inconsistent? Yoo ) s poss ble
~* Can the system have infinitely many solutions? Yor| sticce sk B 1O<1 2
* Can the system have only one solution? g +s coeited, & w00 7
a. Yes, Yes, Yes . el
b. No, No, No doe m%mw‘d Soe '
é No, No, Yes
Yes, Yes, No /
e. No, Yes, Yes no . Sec
f. Yes, No, Yes

Please record your answers on the title page.
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b) Let W = {(a,b,c) € R3 | [Z g] commutes with [é Z] }

i) Explain why W is a subspace of R?.

ii) Give a basis of W and hence find dim W.
iii) Give a geometric description of W.

a +3b Q-CH'L(—L)] [l z‘l[:a b| . [3a b+2c
[o..c { (a+3c 2a+ e 3 4 a ¢ Ya 3b+b4c

a+ 3b = 3o B

oo 2 3 © o | =% o© @)
20 + &b - +2.¢ *5* 2 3 -2 ON o ¢ -2 o
a + 3c : Fo- -6 O 3% O o -9 3 O
2o 4+ 4C = 3\9+('i'c1 | 2 -3 O 0O o © © O
2
| 24, o © | O 2 © a = %A
Y lo | i O~ 0| O bs ko sek
o © o o o0 0 o) 1
o oo © (o o6 O o Cz A
2230

pe R - Spe cC” 1’;;”3 57’“”‘{(3)21‘)

bW = {Uﬁ’ B, A)
@Wma%wﬂnpaug [R COK%c-H\u valid reagon , 5. W, 4944&4}0(
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:| If Av = | 0], explain,
0 0
using block multiplication, why the columns of A must be linearly dependent.
(Do not choose a numerical example for A.)

7. a) Suppose A is a 3 x 2 matrix and that v = [Z] %+ [

b} Suppose that B is an invertible 2 x 2 matrix.

i} Show that there is [;} € R? such that B [;] = B}

ii} Explain why ; € span{cy, ¢z}, where ¢; and ¢y are the columns of B.

(In i) and ii), do not choose a numerical example for B.)
9(_9/—1‘ R: [Cl Cm]) where C;, are fee CAAMM«mﬁ o
‘ -
ﬂb\ P\O.: O = P([?;’};O =) EC\ C.L][)(]:: O -‘=g XCtﬂdCz-—tD,
d
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