Sample Final 2008

1. Suppose z=1(x, y), f.(a, b)=0, f,(a, b)=0, f_(a, b)=16 , f,(a, b)=16 ,
and f,(a, b)=16 . Then (a, b)is

the test is inconclusive

a saddle point

a relative minimum
a relative maximum

—_—

A
B
Cc
D

N

. The only grocery store in a small rural community carries two brands of frozen
apple juice, a local brand that it obtains at the cost of 18 cents per can and a
well-known national brand that it obtains at the cost of 60 cents per can. The
grocer estimates that if the local brand is sold for x cents per can and the
national brand for y cents per can, approximately 70 — 5x + 4y cans of the local
brand and 80 + 6x-7y cans of the national brand will be sold each day. How
should the grocer price each brand to maximize the profit from the sale of the
juice?

Rather Long (JL). Construct a Total Revenue and find its first and second partial
derivatives.

A) local brand (x) at 74 cents, national brand (y) at 55 cents

B) local brand (x) at 32 cents, national brand (y) at 114 cents

C) local brand (x) at 39 cents, national brand (y) at 57 cents

D) local brand (x) at 37 cents, national brand (y) at 57 cents

3. Compute £, for f(x, y)=e* .
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4. Find the second partial fy given f(x, y)=5x¢" +yIn2x+9y
18014 x)e™ + ——o_
(2x+9y)*

4x
(2x+9y)*

—18x

(2x+9y)

4x
2x+9yy

40x(2+8xy)e*” +
18(14 x)e™ +

40x(2 +8xy)e™ —

a

- Find the second partials (including the mixed partials) of f(x, y)=7x"y®+5xy

A) £, =140x°y" | £, =210x"y"+5 , f, =210x"y" +5 , £, =210x"y"

B) f.=140x"y*, £, =210x"y"+5 , £, =210x"y"+5 , f, =210x"y’

C) f.=140x"y +2y , £, =210x"y"+5, £, =210x")"+5 , f, =210x"y" +5x
D) 1, =140x"y" , f, =210x"y"

6. Compute f(In2, In7) if f(x, y)=e™* .

A) 2

B) 1

C) 1

D) none of the above

7. Let f(x)=10x"-180Inx , for x> 0. Find the minimum value of ffor x > 0.
A) 52°-18In(2))

)
B) 10(2° -181n(2))
C)

)

N O =

0(1 - In(2))

[o0)

. Suppose your family owns a rare book whose value t years from now will be

t

V()= 46" dollars. If the prevailing interest rate remains constant at 6% per
year compounded continuously, when will it be most advantageous for your
family to sell the book and invest the proceeds?

A) 277.78 years

B) 347.22 years

C) 416.67 years

D) 486.11 years
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9. How quickly will money friple if it is invested at 7% interest compounded
continuously?

A) 15.69 years
B) 15.71 years
C) 15.73 years
D) 15.75 years

10. Find £ where f(x)=Inx° .

Loz
ol ok O xle
& X

11. The equation of the tangent line to f(x)=8Inx’ atx=eis

>

) ¥y

B) y—“ix+48
C) y=2x-48
D) y=24x

* Find the derivative of ln((ln x2)3)
A 3

xInx

xInx
C) 6

x+Inx
D) 6

In(In x)
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13. The consumer demand for a certain commodity is D(p) = 7000.00e*%# units
per month when the market price is p dollars per unit. Express consumers'total
monthly expenditure for the commodity as a function of p and determine the
market price that will result in the greatest consumer expenditure.

A) $28.85
B) $7000.00
C) $1.92
D) $15.38
14.
Use logarithmic differentiation to find '(x) . f(x)=4 6x+9
4+4x
A)
f() [6x+9 4+4x]f()
B) ., . 6
S=y (6x+9 4+4xj/()

), (6x+9Y)
f(x)_[4+4x]

), 6x+9) "
f(X)—f(x)(4+4x)

15. Solve for x: 5SInx—4Inx’ =30 .
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16. A radioactive substance decays exponentially. If 600 grams were present
initially and 200 grams are present 100 years later, how many grams will be
present after 400 years?

A) 7.41 grams

B) 0 grams

C) 6.16 grams

D) 4.91
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17. Solve for x: log,(x—1)=5 .
A) 33
) 32
) 31
) 26

18. If $1500 is invested at 10 percent compounded continuously, what is the
balance after 12 years?

A) $451.79

B) $1650

C) $4980.18

D) $4707.64

19. Find all the critical points of the funct
A) 0,1, -1

B) -1

o) 1

2
D) none






















