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5¢f ° Questions are to be answered on the answer sheet provided.

£3E@ True or False (20 points) > 55% T (True) =X F (False) - §E 273 (R &
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L [ £@gh(z) do = f@g(h(2)) - f F(2)g (h(=)) da.
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F 3. The level surface of f(z,vy,2) = 22% + 3y® — z that contains the point (2, —1,3)

is 222 +3y2 — 2z = 2.

]((2‘—\,’7) = 2(2)1-4—3(—!)2—3: P+d3-3 =82

-F 4. If f(a,b) = 0 = f,(a,b) and fye(a,d)fyy(a,b) < 0, then f(a,d) is a local
extremum of f.
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second  derivative test
T 5. Let f(z,y) = z* + y*, then f(0,0) is the absolute minimum of f.

f{o\o)=05 ;\’,4+ﬂ+=7[(7f‘3) \;7“16&2
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F 6. Let f = e®. If n is large, then trapezoidal rule is more efficient than Simpson’s

rule.
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F_ 9. If f does NOT have an extrema at (a,b), then (a,b) is a saddle point.
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1. Suppose f” is continuous on [1,3] and f(1) = 2, f(3) = -1, f'(1) = 2 and
3
f(3) = —1. Evaluate / zf"(z) dz. Answer: e
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2. Find the area of the region under the graph of f(z) = zlnz from z = 1 to
30
x = 6. Answer: REZ é’ o

6 0 |
’*‘M“g X dnX dX stk . AV =xdx /

| = O(U:i"dx, V:z"x’—}

0 4 4] ‘- gé Lot.t dx ‘

{

(186-0) - (),

= 18 b -7 (36-1)

= S - F
b Ang: [/mé- éfl

|

(




3. The productivity of a certain country is given by the function

f(z,y) = 2023/ 4y1/4

when z units of labor and y units of capital are used. Find the marginal
productivity of labor and the marginal productivity of capital when the amounts

expended on labor and capital are 81 units and 16 units respectively.
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. Use the table of integrals to find / e2®/5 4 2¢* dx.
Table of integrals
/ux/a + bu du = —— (3bu — 2a)(a + bu)?’/2 +C

15b2
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5. Find the domain of the function f(z,y) =

Answer: ’ (X ﬂ!: j <.%2*ff q i

The functions in the square roots should be nonneqoitive
ond  the fwnction i the denominaton should be positive .
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Therefore, 4 <%={ <9
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6. Market has two commodities A and B. The demand equations that relate the

quantities demanded z and y to the unit prices p and g of the commodities A

and B respectively are given by z = f(p,q) = —qu_—_q’ y=g(p,q) = o~ (20+07)
D

Are A and B substitute, complementary or neither? Answer: ngt‘thg[ .
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7. Find for which p
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8. Find an equation of the least-squares line for the data (1.2), (2.3), (3.2), (4,3),
(5,4). Answer:

X % A
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1. (10 points) Find each indefinite integral.
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2. (10 points) Use the Trapezoidal Rule and Simpson’s Rule to approximate the value
~ of the definite integral

1
/ vV1—x2dz; n=4.
0

Express each of your answers as a sum of numbers
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3. (10 points) Postal regulations specify that the combined length and girth of a parcel
sent by parcel post may not exceed 130 in. Find the dimensions of the rectangular

package that would have the greatest possible volume under these regulations.

length + qirth = 130
D Z + 2(x+y =130
X z > 7= 130-2%-2Y
volume = xy2 = x4 (130-2%-24)
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5. (10 points) Find the volume of the solid obtained by revolving the region bounded

by the curves y = f(z) = —2? + 4z and y = g(z) = z? about the z-axis.
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6. (10 points) It takes x units of labor and y units of capital to produce

v

fla,y) = 10023/ 4y* /.

If a unit of labor costs $200 and a unit of capital costs $100 and $200, 000 is budgeted
for production, determine how many units should be expended on labor and how
many units should be expended on capital in order to maximize production (use

the method of Lagrange multipliers ONLY).
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