1. :
iI Sf E:lzviieic;e;fe T::lr:);ofl lin a homogeneous system of 16 .equa,tions in 20 unl«.mowns
» IOW many parameters are there in the general solution?
A. none R dpauncless = Vatcales - an K
B. 4 (§ \ “0 -
C. 6 - ~\0
(D 10
E. 16
F. 20
1 00
22.If A= |1 1 1(, and B is a 3 x n matrix then the third row of the matrix AB is
011

A. the same as the second row of A.

B. the same as the first row of B.

C. the same as the second row of B.

D. the sum of the first and the second rows of B.

E. the sum of the first and the third rows of B.
@ the sum of the second and third rows of B.
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3. Find the value(s) of ¢ for which (1,2,3,1) lies in the subspace spanned by (1,0,1,2),(0,1,1,2)
and (1,1,0,2)

A t=4o0r6
®t=4only
C. t =6 only
D.t=-2o0r -4
E.t=0o0r2

F.t=-200r4

(orrect  avswer. C
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Pose e, f € R and consider the linear system in z,y and 2:

2r - 2y 4+ ez = f
T 4+ z = -1
3z + y + 22 = -1

(a) If[A|b]is the augmented matrix of the system above, find rank(A) and rank[ A | b]

for all values of e and f.

_ ol ~ ) ¢ ‘.]{ ) ﬂ( & V5 FZ (I -1 K| (——)ﬂl ( o | - - P\)_ _3gl |
L0 IR A , @ %10 A A ST T IR BV

(Q4 parts (b) and (c) are on the next page...)
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4b) Using part (a)

Ve
{ '.V\«( Sd\‘\
S(‘.'.'v/ \'\(‘J

ii. infinitely many solutions, or

VS

1ii. no solutions

Wtk syebe O cesigled Moo 4wl ek
N Soladions,  So Foe mY and ff’b’l(/ fhe ij’{eh‘ n“
be  inconsisient

se qenes ate

4c) In case b(ii) above, give a complete geometric description of the set of solutions.

¢t o (|-
6  -(| X
] 0 o O 0
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, find all values of e and f so that this system has

1. a unique solution

ecl/m“(wi“:
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5b) The reduced row-
is

echelon form of the augmented matrix of the system in part (a)
~ S 4

1000 -1 0 | —40]
0@ 00 -11] 50
00@o0 -1 1| 30
00o0@-11] 60
o000 0 0 0]

Give the general solution. (Ignore the constraints from (a) at this point.)
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5c) If ED were closed due to roadwork, find the minimum flow along AC, using your
results from (b).

(You must justify all your answers. )
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6. State
: Whether each of the following statements is (always) true, or is (possibly) false,

i
N the box after the statement,.
* Ifyoy say the statement may be false, you must give an explicit example - with numbers,

matrices, or functions, as is appropriate!

® If you say the statement is always true, you must give a clear explanation.

(a) The kernel of the matrix [é é (13] has dimension 1.

Y \A
Keelh) = L 1t ero
O ¢ 1§(’ } )“ = -5 56(& _ Z(*l"’o’j 'S Ahe S OF ker(A)
vy °% 7
x’g -0 and 0(\5 has one  elevat So

2 does haw a  dimengon

2% 1. \Vd \{

TRUE

ANSWER

(b) If a linear system is inconsistent, it cannot be homogeneous.

Tn o otder for  a Near 5364%\ o be \wwsewus, X

gk \e casisle  and Ax =0, ‘/ ‘ S/
S € 1 o016 X =9 o ,
A ‘o 5 (5 neans i lend |
0 Xy -
o | )
1 -o y
o 1]Y /

- - Y
Mt X [1// ) TRUE
o
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(©) If 4 44
a2x9
Matrix anq 42 _ 0, then 4 =g &
|
Les A “ 10\ y) (d ¢ f
[ ] A ken A [C:’ \ Aﬂ\ [0 o
o d o o
o ¢ J[o o J °° ]
bl 1o 0)
C- e
J <\(€. A -4( C) , *kis Skq{rh{-h‘[ f/) "(‘ ‘5( / <
FALSE v
ANSWER
(d) If the [A|b] is a linear system and A is a 2 x 3 matrix, and A has a row of zeros,
then [A|b] has infinitely many solutions.
, { O O\ )(( el
7 o d = .
et b=l '[AIU O 0 o |1 J o -I *Oea enetatte C’U""{“"‘%
o o0 ¢
;{\\é h - [\ ] b {)a(ii(u[q( audw\eg\*eJ w\m'{f'./( k“\j ho
\ v
Sobians S0 s sltemnt  is fale,
FALSE

ANSWER
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