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1. This test has 13 pages. It is your responsibility to check at the beginning of the test that all of

these 13 pages are included.

2. If you need extra answer space for any question, use the back of a page of the last page. Clearly

indicate the location of your continuing work.

3. The following are forbidden at your workspace: calculators, any other kind of electronic aid
or device (e.g. cell/smart phones, ipads, iphones, etc.), scrap paper, food, textbooks, bags,
pencil/pen carrying cases, drinks in a paper cup or box or similar container that has a removable

label.

4. Cell/smart/iphones must be turned off and left at the front of the test room.

5. You are encouraged to write in pen or other ink, not pencil. If any part of your test is written

in pencil, then you will be denied any re-grading opportunity.



Print letters for the Multiple Choice questions in these boxes.

Do not write anything in the boxes below.
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Part A - Multiple Choice. For each of the following print the letter of the answer you
think is most correct in the box at the top of page 2. Each right answer earns 3 points and
no answer/wrong answer/ambiguous answers earn 0 points. A small workspace is provided for your
calculations and rough work.

1. A linear programming problem has objective function Z = 2z — 3y subject to constraints
z<2-—yandy>—1-—2x. This problem has
7< (A) A maximum value on the feasible region, but no minimum value.
X (B) A minimum value on the feasible region, but no maximum value.
K (C) Both maximum and minimum values on the feasible region.
Vv (D)

D) Neither a maximum nor a minimum on the feasible region.

f

teved curve 7=6

2. Let A = [A;;] be a square matrix of order 4 defined as A;; = F 777 The sum St Ayis

(A0 (B)1 ()24 (D)L (B)-24 (F)10  (G) None of (A)-(F).

/ -._/- ,_./-- ———/r 1:: "'-g’%—‘
ZA(/ - 21+’l 373 ‘7 ff .




3. Let A be a square matrix of order n, which of the following matrices are symmetric?
(A)ATA (B)yA+ AT (CYA*+ A+1T (D) (A) and (B) (E) (A)-(C)
(F)(B) and (C) (G) None of (A)-(F).

(/IT/F)T= AT(AT) = ATA  Use )= A
had?)'= AT+ )= AT A=A AT.
Tw gamevad (/f *4*1) # A'+A+T.

4. Let A= B ;] B = [0 1] C =BA '+ A What is ci1c22?

(4)0 ) =30 m (E)12 (G) None of (A)-(F).
_ / +2 -1] - [ 2 -1
41“223’[‘ ¢ 2o
17 2 -7/ [ -3 2]
pat=[0 115 7] o e ve

9 7 __(-; |3
BAHA = [/z fa] [3 2| ~L-9 7v)
Cy 27

CQ'L = 72
C”Cn =~/



5. Let A and B be as in the previous question. What is det(24' B?)?
(A0 (B)2 (0)-3 (D) —144

ded(A)=1  det(B)=-€ .
det(24" 8" ) P b (D) det(8) = 717 (C8)= 1

(F)14 (F) 36 (G) None of (A)-(F).

6. How many of the following statements are correct?

X (a) Matrix A is invertible if and only if det(A) = 0.
v

X

4

(b) Homogeneous system has infinitely many solutions if it has fewer equations than variables.
(c) Product of two symmetric matrices is a symmetric matrix.
)

(d) If a matrix A is invertible then A2 is invertible.

(A0 (B)1 (D)3 (B)4

7. Let A= |i1 g] . For which values of ¢t the matrix A — tI is not invertible?

(A)t=1 (Byt=4 (C) any t
(G) None of (A)-(F).

et (Mf)—— 2

2% By lj=0

(-t )fs1)-22 9
£-3t- 2481220
_g?. 5i+q,

roedS . 2471, 2,59

(D) (A) and (B)) (E)t=-1

*** DID YOU PUT THE ANSWERS IN THE BOXES ON PAGE 27 ***



Part B - Full Solution Problem Solving. Full points will be awarded for your solutions if and
only if they are correct, complete, and show sufficient relevant concepts from MATA33.

1. (a) Find the maximum and minimum values of the linear function Z = 5z — Ty subject to
constraints

z+y<9,
x+y > 2,
z <5,
y <6,

z >0,y 2>0.

Your answer should include a neat, labeled feasible region, the location of all corner points, and
sufficient computation details. (15 points)

¢
9 A=(B¢)
\ B=(59)

L/
, A D:(2,0/

2 // L= (012/
/ 3 F=(9 ¢/

2 %
QS S 5 J

3

2(4)=-2%

z(8)= -3

z(¢)= 25

z(0)=1

Z(E):-'ﬁ/

Z(F)=-9

7’4,( prin. vafee ¢S - 41 az-/ Y /90/'4‘/ ,E/ ot wax Lelee /o
yEA 011 Hid pr?l'u'tl C,



(b) Find the maximum and minimum of the same function satisfying the same constraints plus
extra constraint  +y = 3. (9 points)

Tuttrsectisy o Al f1asibte v &pron od /m{ r(q )
th[ Zl‘h& )(-{-y:':? s / he {/\17,( ﬂymzq—/ /«)1.4,,%
/?t)l‘w }s G Qha{ H .

g
xV

”_’JzHSj

Covur ’Qo.‘«l-ﬁ ore & aud H.

z(6)=-21
Z(H)= 15
Th (/M:n. vafTte 7§ -21 of  he Pw},a[@/ %A’e max. Lafye

(s 19 wt e /9»,‘.44 M.



|

3. (a) Find A™! by the method of row reduction if

1 -2 1
A=|-3 7 —6].
2 =3 0

(9 points)

1 -2 1
-3 # -€ . ¥
2 <3 o Ri"z,e'! o 7 -2 o

0 o 1

Rit5Rs | 1 0 0)-.78 -3 &
— 0 4 o|-12 -2 3
oo 1

-5 -7 1

(b) Use your result in (a) to solve linear equation AX = B, where B =

g-[ a3 8][4 ]2
. - = |- -2 2 o ==
X-AB -75’_17’ -2 =g

{4 o »© 7 -2 7 /7 oo R,ﬁ.?/?z
o 1 O]R.,_-F.?R,, [0 1'3/3 o |—
P T

:

RS‘ R'Z

1
0
3

7 0.4
0 1-2
o0 1

] . (4 points)

/_

7 2 0
37 o
5 -7 1



4. (a) Compute AATB~! — 2 if A = [g . 8] B

a2 =1
5. o'/?f/—(z')' aqj.m):[/zz-s]
a8 <[ )33 ] =4 7

4 A 1 -1
AATB7-2T = |3 4

B g} . (9 points)

(b) Compute B3 + A, where matrices A and B are the same as in part (a). (2 points)
B> s %2 MQ’!‘H‘X/ As 2x2 mefvi'X, the Sfarm 1S

;1.,4' 4/(fih10/.

(c) Compute det(AT A). (6 points)

g 2 0O
T ¢4 0 :IZ?O]
AA = [o DJ[270 o 0 o

10



5. (a) Use the method of reduction to solve the system

z—y—3z2=0
z+y—2=0
2 —y—5z=0
(11 points)
- . _ ) ‘- )
1 -1 -5 Pu- R, 7 -1 -3 12, / o
ot -7 > o 2 2 |—— | ° 7 7 [—
2 -1 -5 | Ra-TR o 7 1 o ¢ 4

1 - - R + R’l 0 2
0 7 1 @ d
O o
Lzaa(iny ntvies ave ciovefed. Co lomn cwv‘a.c'a vy | z‘f,
/( 0/ L %V P Co Vus,?owa/ Lo basicC vavieb?cs /ac/_
[74 Ik;
Free varia bted : Z.

PQVQ wedev . 2=V

75"‘ yoWw'! X -22=0 &D
2”"{ poV. gt2="° &> (7: ~r
Tha go/qvl"”l

X=2br

2~V

X—;Zl"

Zz=r

11



(b) Give a geometric interpretation of the solution of the system. (2 points)

. . Mize I yam. _Za’ Cpace ¢S/ 4 ’#[/"“‘74
T[’HS £ A div / 2/9 . P j

Hhe  ovigin, Alvection vector (;)

(c) Find all solutions of the system AX = B, where A is the coefficient matrix from part (a), if

0

2 3
2
B = |1), and column vector [— %] is known to be a solution of the non-homogeneous system
7

2
AX = B. (3 points)
Do not repeat reduction for the non-homogenous system.

3

Z('} C= [-o”z ]
AC= 12}
D(hvjf- ,{4,( fo/éc’/('b"l

42=B awd the o fation

gj;J{m K 4Xf/0

/42 ~ A= B- [ =°

A(z-¢)= 0

7-C=X

Z2 OEXN

3R
7 s [—f/z + k|-
o 1

b/ rH4 hohflbﬂwj‘{h( ow f J'jf‘%("l .
04[‘ —{41 é»uoj{’lrﬂwf
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