
管院微積分聯合教學 會考一 Oct 17, 2017

考試時間 120 分鐘，題目卷為兩張紙，共四頁，滿分 120 分。所有題目的答

案都請依題號順序依序寫在答案卷上，而是非與填充題必須寫在第一頁。答案

卷務必寫學號、姓名，題目卷不必繳回。考試開始 30 分鐘後不得入場，開始

40 分鐘內不得離場。考試期間禁止使用字典、計算機、任何通訊器材並請勿

自行攜帶任何紙張，違者成績以零分計算，監試人員不得回答任何關於試題的

疑問。Questions are to be answered on the answer sheet provided.

是非題 True or False (20 points)，請答 T (True) 或 F (False)。每題 2 分。 (不需

詳列過程，請依題號順序依序寫在答案卷第一頁上。)

1. Let h(x) =
x

3
, g(x) = x2, and f(x) =

√
x. Then h ◦ (g + f) = h ◦ g + h ◦ f.

2. If f is not definded at x = a, then lim
x→a

f(x) does not exist.

3. Let f(x) = x1/3 −
√
1− x2. Then f has at least one zero in [−1, 1].

4. If g ◦ f is continuous at a, then f must be continuous at a and g must be

continuous at f(a).

5. lim
t→0

1− (1 + t)
3

t(1 + t)
3 = f ′(1), where f(x) =

1

x3
.

6. If the demand is inelastic, then a small increase in the unit price will cause the

revenue to increase.

7. Let f be any function and a and c are constants, then
d

dx
[a ·f(cx)] = ac ·f ′(x).

8.
d

dx

[
f(x)

g(x)h(x)

]
=

f ′(x)

g′(x)h′(x)
.

9. If function f(x) is continuous at x = a, then f ′(x) exists at x = a.

10. If both one-sided limits of a function f(x) exist as x → a, then the limit of f(x)

exists as x → a.

(下頁還有試題)
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填充題 Short answer questions (40 points)，每題 5 分。

(不需詳列過程，僅將答案依題號順序依序寫在答案卷第一頁上即可。)

1. Let f(x) =
x3 − 2x2 + x− 14√

x
. Find f ′(1).

Answer: .

2. Find an equation of the tangent line to the graph of the function f(x) =(
x+ 1

x− 1

)2

at the point (3, 4). Answer: .

3. The weekly total cost function associated with manufacturing a certain com-

modity is C(x) = 0.000003x3 − 0.04x2 + 200x + 70, 000. Find the marginal

average cost function. Answer: .

4. What is the percentage rate of change of f(x) =
√
2x2 + 7 at x = 3?

Answer: .

5. If f is a differentiable demand function defined by x = f(p). What is the

elasticity of demand at price p. Answer: .

6. Let f(x) =

{
x+ 2 , if x ≤ 1
kx2 , if x > 1

. Find the value of k that will make f continuous

on (−∞,∞). Answer: .

7. Evaluate lim
x→∞

x

|x|
. Answer: .

8. Find the domain of the function f(x) =

√
x+ 4√
x− 16

. Answer: .

計算問答證明題 Please show all your work (60 points)，每題 10 分，請依題號順

序依序寫在答案卷上，可以用中文或英文作答。請詳列計算過程，否則不予計分。需

標明題號但不必抄題。

1. (10 points) The oxygen content t days after organic waste has been dumped into a

pond is given by f(t) = 100

(
t2 + 10t+ 100

t2 + 20t+ 100

)
percent of its normal level.

a. Show that the oxygen content of the pond must have been at a level of 75% at

some time earlier then 20 days after the organic waste has been dumped.

b. How fast is the pond’s oxygen changing at the time that level 75% achieved?

(下頁還有試題)

2



2. (10 points) The demand function for a certain make of exercise bicycle sold exclu-

sively through cable television is

p =
√
10− 0.02x, 0 ≤ x ≤ 500,

where p is the unit price in hundreds of dollars and x is the quantity demanded per

week.

a. Compute the elasticity of demand E(p).

b. If the unit price is increasing slightly from $150, will the revenue increase or

decrease? Why?

3. (10 points) An environmental impact study conduct for the city of Oxnard that

under existing environmental protection laws, the level of carbon monoxide (CO)

present in the air due to pollution from automobile exhaust will be 0.01x2/3 parts

per million when the number of motor vehicles is x thousand. A separate study

conducted by a state government agency estimates that t years from now, the

number of motor vehicles in Oxnard will be 0.2t2 + 4t+ 64 thousand.

a. Find an expression for the concentration of CO in the air due to automobile

exhaust t years from now.

b. How fast will the level of concentration change 4 years from now?

4. (10 points) Assume that the probability of survival for patients with a certain

disease t years after diagnosis is approximated by the function

P (t) =
96

(1 + t)
5 , (0 ≤ t ≤ 5)

where P is the percent of surviving patients.

a. Find the approximated probability of survival for patients with the disease one

year after diagnosis? Interpret your result.

b. How fast was the approximated probability changing one year after diagnosis?

Interpret your result.

(下頁還有試題)
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5. (10 points) The air temperature at a height of h ft from the surface of the earth is

T = f(h) degrees Fahrenheit.

a. Give a physical interpretation of f ′(h). Give units.

b. If you know that f ′(1000) = −0.05, estimate the change in the air temperature

if the altitude changes from 1000 ft to 1001 ft.

6. (10 points) The population of a certain breed of rabbits introduced onto an isolated

island is given by

P (t) =
72

9− t
(0 ≤ t < 9)

where t is measured in months.

a. Find the number of rabbits present on the island initially (at t = 0).

b. Show that the population of rabbits is increasing without bound.

(試題結束)
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