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5%[% - Questions are to be answered on the answer sheet provided.
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PR BREREFRFEEEEEF —HLE-)
F 1. If f is a continuous function on an open interval (a,b) and if f(a) and f(b) have

opposite signs, then there is at least one solution of the equation f(z) = 0 in

the interval (a,b).
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T 3. The effective interest rate 7og that corresponds to a nominal interest rate r per

year compounded continuously is given by Feg = € — 1.
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1 4. If 22 + Iny = 10, then Z—z = —2zy.
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b a
. If f is continuous on [a,b] and a < ¢ < b, then / flz) dz = / f(z) dz +
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. The area of the region bounded by the graphs of the functions f(z) = 22 and

1
g(x) = z1/3 is given by / (ml/?’ — xz) dz.
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. If f and ¢ are continuous on [a,b] and f(z) > g(z) for all = in [a,b], then

b
/ [f(z) — g(z)] dz > 0.
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z
. The consumers’ surplus is given by C'S = / D(z) dx — px, where D(z) is the
0

demand function, p is the unit market price, and Z is the quantity sold.
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1. Let h(z) = M— If f(1)=3,9(1) =1, f/(1) =4 and ¢'(1) = 2, then

f(@) +g(x)
find A/(1). Answer:

B‘j the Muctient or\o( Product Rules, we obtain
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2. Find the derivative of the function f(z) =
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4. How long will it take $5,000 to grow to $15, 000 if the investment earns interest

at the rate of 4%/year compounded semiannually. Answer:
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5. Find the absoluate minimum of the function f(z) = (1 — 2z)e™* on [0, 00).

Answer:
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6. The daily marginal profit function associated with producing and selling Te-
xaPep hot sauce is P'(z) = —0.000006z% + 6, where x denotes the number
of cases (each case contains 24 bottles) produced and sold daily, and P'(x)
is measured in dollars per unit. The fixed cost is $500. What is the total

profit realizable from producing and selling 1000 cases of TexaPep per day?

Answer:

Pa) = | (-0.00000b1 +6) dx
= - 0.000002 % t bX +C
@%@ﬁm&%ﬁi%oo, 48 Plo) = R(0)- C(0) = D-500 = -500
RN, 15 -s00= 0+C, B} L= -5oo
R, PO = - 0,000002 % + bX -500
A P((000) = - p.0c0002 HODO)B*« 6 ((ooe) - &S00

= -2000+ booo -$00 = 3500 .
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7. Evaluate the definite integral — Y __ dz. Answer:
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8. Aiso deposits $150/month in a savings account paying 5%/year compounded

continuously. Estimate the amount that will be in his account after 15 years.

Answer:
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1. (10 points) The base of a 13-ft ladder leaning against a wall begins to slide away

from the wall. At the instant of time when the top is 12 ft from the ground, the

base is moving at the rate of 8 ft /sec. How fast is the top of the ladder sliding down

the wall at that instant of time?
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2. (10 points) The length (in centimeters) of a typical Pacific halibut ¢ years old is

approximately

f(t) =200(1 — 0-9566_0'18t)

a. What is the length of a typical 5-year-old Pacific halibut?
b. How fast is the length of a typical 5-year-old Pacific halibut increasing?

c. What is the maximum length a typical Pacific halibut can attain?
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3. (10 points) The rate of change of the unit price p (in dollars) of Apex women’s

boots is given by

@) = =20
PR = 06+ 22)372

where z is the quantity demanded daily in units of a hundred. Find the demand
function for these boots if the quantity demanded daily is 300 pair (z = 3) when

the unit price is $55/pair.

pa) = { ponox - J (ﬁé o
Let W= b+ X, So olu=2%dx. Then
p = [ 222K (55 du)

= —125 [ W dn

= 25 (-2 K)+ C

- 25p K+ ( = 250 ( (g+7c’)-£+ C
Usc tondition PB3) =55,

=i
p(3) = 250 (16+3)7+ C = 50 +C
=L
So C=8, thus p)=>50 (16+2) T+&
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4. (10 points) The production of oil (in millions of barrels per day) extracted from oil

sands in Canada is projected to grow according to the function

4.76
P =
®) = T3 21re02

0<t< 20,

where t is measured in years, with ¢ = 0 corresponding to 2005. What is the

expected total production of oil from oil sands over the years from 2005 until 2025

(t=20)?
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5. (10 points) The concentraction of a certain drug on a patient’s bloodstream ¢ hr

0.2¢
after injection is C(t) = mg/cm3. Determine the average concentration of

2+
the drug in the patient’s bloodstream over the first 5 hr after the drug is injected.
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6. (10 points) In a study conducted by a certain country’s Economic Development

Board, it was found that the Lorenz curve for the distribution of income of stock-

11
brokers was described by the function f(z) = 5302 + %m and that of high school

5 1
teachers by the function g(x) = 61:2 + 5%
a. Compute the coefficient of inequality for each Lorenz curve.

b. Which profession has a more equitable income distribution?
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