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Carefully read these instructions:

1. This test has 11 numbered pages. It is your responsibility to ensure that all of these pages
are included.

9. In Part A, enter your letter choice in the boxes at the top of page 2.

3. In Part B, put your solutions in the work space provided. If you need extra space, use the
back of a page and clearly indicate the Jocation of your continuing work.

4. You may use one standard hand-held calculator (graphing is acceptable). The following
electronic devices are forbidden at your workspace: laptop computer, Blackberry, cell-phone,
I-Pod, MP-3 player, or other similar electronic storage/retrieval devices.

5. Extra paper, notes (either visibly or in a pencil/carrying case), and textbooks are forbidden
at your workspace.

6. Tests written in pencil will be denied any re-marking privilege.




Print letters for the Multiple Choice questions in these boxes.

Do not write anything in the boxes below.

Info | Part A

Part B

15 12 20 10 20

Total

100




Part A - Multiple Choice Questions Print-the letter of the answer you think is correct
in the mark box at the top of page 2. Each right answer earns 4 points. Each blank mark box or
wrong answer earns 0 points. A small space is provided for your rough work.

3 4 0 2 |0 0
1. I‘EA._[M1 s}and B“(—S G]and C—[l _4}then det(BA + BC) equals

(a) 114 18 (c) 66 (d) ~18 {e) none of (a) - (d)

det (BA+ BC) 3 A
= det (B(A+QO)) A+C:[° ‘1
= det (B)detr (A+C)

= (6X(3)

=182

2. The domain of the function f(x,y) = In(y + z*) + é— is all points (z,y) that are

(a) strictly above the z-axis
2

(b) strictly above the curve y = —z

(c) on or above the curve y = —z?

{(d) on or above the curve y == —z* but not on the z-axis
trictly above the curve y = —z® but not on the z-axis
(f) strictly above the curve y = —z? but not on the y-axis

We want tj+xz>o and Y #0

*

LY YT,y 40 E;




3. If z=2%"" then z,(1,—1) equals

58 (b) Be~* (c) 6e {(d) 3e (e) nome of (a) - (d)

3x+ 24 3x+2y
Z, = dxe + x'e (3)

Z, (- =2¢e o 3¢ = Se

4 The demand functions for products A and B are a(z,y) = "% and b(z,y) = 5%y~
where z and y are the unit prices of A and B respectively. We may conclude that the products
A and B are

(a) complementary {b) competitive (¢) both {a) and (b) neither (a) nor (b}

~¥%— 2y
@3—«6 (-2) =0 \/-X.g\,o
oY
9_.*_)_-: IO‘ﬁ\jﬂ/?, 7O \ULY;\j v O

¥

5. Exactly how many of the following properties are equivalent to the statement:

"For & given natural number n > 1, the n x n matrix P is invertible” ?

X (i) det(P) =0
v (ii) PX = 0 has only the trivial solution where 0 is the n x 1 zero maftrix
v’ (iii) PY = B has a solution for every n x 1 matrix B
v~ (iv) PT is invertible
v {v) The reduced form of P is the n x n identity matrix

@0 ®1 @2 (@3 4 (f) 5



Part B - Full Solution Problem Solving Full points are awarded for solutions that are
numerically correct and sufficiently display concepts and methods in the curriculum of MATA33.

1. In all of this question let H(z,y) = 52

VY

(a) Find the function y = f(z) that gives the level curve L(5) of H. What is the domain
of f that actually gives L(5) ? Draw a small diagram of L(5).

L(S)—ﬂ{(“:a) H(x,5)35(1 37&

2
S ¥ =X
°L .5 g xv0 owd

X770
Y x=4Y

> x
CL Loz X with & ,
domoin o oo) G!ra?\/\ o, H(“"j):S
" (o is L(9).

(b} Find H(z,y) and Hy(z,y). Express your answers using radicals, not exponents.
[4 points]
\'\ % ( *\‘ﬁ) = -§-
Ty
_3/,
- |
H‘A (+4) = Sx(-1)Y

5
241y

[6 points]

1t

(c) Find the function y = g(z) (and its domain) whose graph in the z, y-plane consists o
the points (z,y) that satisfy the equation H,(z,y) = Hy(z, y)

5 5S¢

——
—

f
{5 points]

A= X<4o0, X’ ool
li 2“@ i:""x

:.ﬂ:-ézymwwa
dowmain (-—» 0, 0)
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2. Determine the value(s) of the real parameter s for which the linear system [12 points]

sz +y=1
3sz + b6sy = 2 @
has a unique solution and then explicitly find the solution (Hint: Cramer’s rule)

B has o« vnique Solution PL det (Ao
wher ¢ A (33 L +he coelficiewd modrix

Por @ detr(p)= 125%-3¢

= 35(4s~)
Jode¥(MF o L seR) s+ o, Vo . These
ove the values ot s 10-0{ which €8 hos &

Ui que solution .

Y 1
Now we +indt Hhe onique solution . | et ’B:(z}
For se®, 80, s we use Cromer's rule:
U
\?_ bs\ s - 2 2035 -1)

deX( A) 2¢(4s 1) 25 (4s-1)

15 |
| 52 1%_ As-3s s _ _|
- 3s (as-\)  3s(4s-) 3(4g-1)

det(A)



-6 -2 0
3. In all of this question let A= 5 10
0 00

(a) Use properties of determinants to find all real values of the variable z for which the
matrix F(z) = A — I is invertible. [10 points]

Coo te inverhlble P dot (Foo) #o.

-~ -2 O ¥ o ©
Feor= T | O —-—-(o X o)

O O O o O K
— b~ ¥ -2
B 5 - O
O O -

A¢+(F(n):"*[(~é~%¥\wx)*\°il
= —¥% [w—-é, +{ox - ¥ x4 ib]
= %[ ¥« 5x+4 ]

= — X (x-rAXx-H)

", F(*)?siv\\lﬁ'\:\‘a\{ \'Fﬁ X;“,—-—-‘})—\)O

[ ]
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Question 3 continued.

(b) Find the inverse of the matrix F(—7). Write the entries in the inverse as rational numbers

in lowest terms, not decimals. [10 points]
l -2 O -
F(-%) = c g o | We Lind (FC9))
o O 7T

|
N
C
0
G

-7 O '\ O O
-5 1
L 0 9 13 ol
o | o O
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4. Assume the equation € = zyz defines the variable z implicitly as a function of the two

independent variables z and y.

Evaluate z, at the point {z,y,z) where x = 1 and z = —1. A complete answer requires that

you find the value of y for the point (z,y, z).

To Linad y whew %= |

- .
6:"‘\3 —'—"'—D\ﬁ—‘—“-“‘

e Pom—’r (x4 2 v (1

- 4

,..\)

otz

Now we
4

2 (ex%> ;2 (x\j%—)

oY M

X &
e'}::\(%"f’\‘?:
3%y

3

XE
%5({3 "”“3):’ Xz
Xz
T _2‘33”;%
e — ¥y

("

[10 points]



5. In all of this question assume c(z,y) = 2/JV/Z + ¥ is a joint cost function in dollars where
z,1y > 0 are the numbers of units of products X and Y respectively.

(a) Find the marginal cost functions. Express your answers using radicals, not exponents.

4___ [8 points]
[ XY
Cx(x,\s) S '\fg Yty

24x+3

N
24y (?GI

Cylog)= =

(b) State the mathematical approximation involving the cost function for units z = 36,

y = 64, y = 65, and one of the marginal cost functions in part (a). Evaluate these

functions and comment on the accuracy of this approximation. 16 points]

(Des‘\r—ec( O\PPromtmaLHm $+m'\*-emeyd s
c(zac,)e,e) — c(3¢,64) = Cld(gc,)(aél) ®

C(SG}G‘B) = 5(}((;—5-"\} oy =~ 2,416.38%%

c (36,04)

i

3G(s) ) = 2880

(v

(o) | 3603

C. (36, 64)
“( ) o 20

11}

2.5 « 144 = 36.9
c(36,65)— c(36,64) x 3¢.88%3

The eu\o?wx‘m&%‘w in @ s -e%'\-rwdé oceo ke
The diffevence hetween left- o rtﬁH’ stdees in

ts  obout OV 10
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Question 5 continued.

(¢) Verify that if y > ; then cx(z,y) > ¢z, y) 16 points|

X

Aﬁsuwue \ﬂv 5 0 ('.‘ Xy 7o as ga‘ve,vx)

C(‘K;)-“‘C(‘M)

W ETTN Xdxty  ¥dy

Ty Arey Xy
1y

,m(,ﬂf,> > 0 C&g \5>,§)

!

1y

LI &

7() 70

fo‘hkﬂ 7 Cﬂ (X,\j) AS {eclm‘n_fe,ci.
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