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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.

L If f(z,y} = 52%n{z* — 3y) then F2(2,1) equals
{(a) 20 {b} 80 {c} 81 {d) 101 ~ (e) none of (a) - (d)
,p (¥ \::zowc«&/\(xl——%@)—*' 5KL(2“5
¥ % Z

X -3y
go
- _,9\& —_
£z = 20 Ba()) + l ZWA

2. The joint demand functions for products A and B are e(z,y) = 80 — 2z +e7¥ —y® and

Blz,y) = 140 + (4o)™' — 7y respectively, and z and y are the unit prices for A and B,
respectively. We may then conclude that 4 and B are

(a) complementary (b) competitive {c) both {a) and (b) (d) neither (a) nor (b)
o{ ? = — ¢ 2?' < 0

/‘)’54’: ﬁ’é“} ~0

3. Exactly how many of the following properties are equivalent to the statement, "For a given
7. > 1, the n x n matrix A is invertible”.
v (i) det(A) #0
" (i} The reduced matrix of A is the n x n identity
¥ (iil) A+ A7 is invertible
¥ (iv) There is a matrix C' such that 4AC = CA
v (v) The matrix A% is invertible

(a) 1 (b} 2 (d) 4 (e) 5



(1— 22 — g2y
2 + 92

4. The domain of the function f(z,y) = is the set of points that

{a) lie on or inside the unit circle

b} lie strictly inside the unit circle, except (0,0)
lie on or inside the unit circle, except (0, 0) pe ?‘—(- 4 = =0

X"‘—{—‘ﬁ?“fi/

(d) lie on or outside the unit circle

(e) lie strictly outside the unit circle

*(5 EIS S4vry
5. If w = /rse’ then %35 equals w= (5 €

() 2 ) 22 @ @) 2 () none of (a) - (d)
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e et
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6. The equation of the level curve of f(z,y) = ;2%«%5 + 1 that passes through (1, 3) is

@e=3(F) @t (Dt @
(e) none of (a) - (d}

¥
OC(*IB): | t 1= 7

3

Gy
4t =

Xt+2

{(Check that your Multiple Choice answers in the mark boxes on page 2}



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 MATAS3S.

2z 6
1. Let z be a real number and let M = {2 7 m}
2 77
(a) Find and simplity det(M) g‘Framo’i M? oy 1 [6 points]
F ¥ & ¥ /9“ ?/
deA (M) = 2 ?}/ﬂ\;[?_?/ t 6 | a9

51(4_0]-—3}_74) ,x([C{”lX) + O
_ Gy —14x — 14x + Ax =

_ 2(x* l‘fo‘m}i/A(X"?)z—]

{b) Find M~ when z = 6 [8 points]
2 b ] oo o 52 iy r(» c;
o [ D 2 + o
i 35‘1’ oo |~ Lr+Fle o




2. In all of this question let [(z,y) = z® — 4z — y + 8. I{x,y) represents the annual income in
thousands of dollars obtained by holding x units of stock X and y units of stock Y in your
investment portfolio for one year. Assume z and y are real and > 0.

(a) Let A be the set of points (z,y) for which the anmal income I{z,y) is at least § 3,000
Draw a neat, labeled diagram of the set A. [7 points]

We wawt I(hg)?% ouwef

A = {(wg) ) Tixey) >3 Z],
7‘9?20

X%——ﬁfx-—gv‘x?f 3
Xl-f‘%x—ff%f‘?*/?’o
(-a) %1 %y
A:{(wg) } Y70, 9= (x—zz)?ffgv
A vs shadeol 1))

N R (i

(b} Describe mathematically the set of points (z, y) in A such that L(z,y) = I,(z,y).
[5 points]

Conaolin  (x14) € A Avesi Fhoot Ix("‘z);-%(“‘j)

Nt woart 2y =4 = = so x=2
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3. Assume the equation 2z° 4 22°2° = zy defines z implicitly as a function of independent
variables = and y. Find the value of z, at the point (z,y,2) where y = 4 and 7 = 1.

[PW Mwm worox o [7 points|
22
Azz, + AXZ2 ¢ G2 2y = Y
_ 3
2, (42 + 6¥%2%) = ¢ xz

3 O
Z:X:—' ?"”6%7(% zx{[)/{)!):ﬂ '-Eg
Fz+6¥ 2?2
(S hea ?;5/)7'&:4 f/l:w@é')) = O

, |
2 4 dX = 4x /Answ:OZ
2xt—4x +2=0 '
2(x~)%=0 — x=|

4. Let f(z,y) = €™ andlet F(z,y) = f,(z,7) - fay(2,y) Find the function y = g(z) such
that F(z, g(z)) = 0 for all z in the domain of g.

y L} [8 points]

43(?‘!3)36 + X

X X
%:“a (wj).—,#%[wj);@ 27 + € ¢

Xy x
I:(“&Hj): € K — @2?—-—6%?
= exf}/)(w-xy'“[)
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5. Let ¢ be a real constant and let (+) represent the system of two linear equations:

z—2y=cr+5 ({'-'C)X -2y = &5

Toy=cy-T ® +(-1%¢) 4=~ F
Use Cramer’s rule to solve (x). (8 points]
1~c -2\
detl T it etine) 42
...’—-/—{»CZ“«LL"— c e |
Y= ( —i- C’ _ —5-5c¢ —~1 4 —5¢—19
Ct| cZt ] c%t |

W(lﬁc -;} ~FHFC -5 Ze-|2

? et

Cz-f'] Cz'f'l

6. Assume B is an n X n matrix, n > 1, and det(B)} = 4.

(a) Find n such that det(—5B) == 100 13 points;

e 4ewe (—35) olat(B)=100

=p Q—%)’LQS .40 /”;2—/

{ (

(b) det ((-3—2)_1) - T, =

2 Jot ( B Z) G} ’\ . [4 points]

- (‘2;]“?) b




7. In all of this question ' =

z m;; 3 is the manufacturing cost function {in millions of doliars)
T + 3y ‘
where 2,y > 0 are the number of hundreds of units of two products, P and Q, respectively.

{a} Find and simplify the marginal cost functions. [4 + 4 points]
2.
C:?(Sx-fgfa)”“gx‘g._” 37’ )
N N

x(Gxedy) - 3ry _ By ?

PR

Cg: @Xégc{f)z’ CSX*BB,)Z’

(b) Find and interpret the meaning of %—S 3,1} [3 points]

) C - 3 = |
%;(Sz/);ch(Bf’)” (/3)2’ [0Y

;L,,LMWuA -;;—];z ((a0)— C(31)
| (S
& ot 4o o e A e do
= 100 i of P wlbileomatig 178

(c¢) Find the number of units of P and @ manufactured under the assumptions that (i} the

‘total number manufactured is 1, 000 units and (ii} the marginal cost functions are equal.
‘Round your answers to the nearest unit.

16 points]

(!}.—/—b X%j = (0 (‘F:‘g M@W{
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" 7: 3 ¥ 0 Xey?20
(extra answer space for Part (c) is on the next page}
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