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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 R be the region in the xy-plane and f be a continuous function defined on

R. Then the double integral

∫ ∫
R

f(x, y) dA represent the volume of a solid

under a surface bounded above by z = f(x, y).

2. The function f(x) = ce−x+
e3x

4
is a solution of the differential equation y′+y =

ce3x.

3. Let x = f(p) be a demand equation, then the elasticity of demand at price p

can help us to find x.

4. Simpson method can be used to approximate the solution of a differential equa-

tion.

5. The expectation of any random variable must exist.

6. Normal distribution is completely determined once the mean and variance are

given.

7. If h(x, y) = f(x)g(y), where f is continuous on [a, b] and g is continuous on

[c, d], then ∫
R

∫
h(x, y)dA =

[∫ b

a

f(x)dx

][∫ d

c

g(y)dy

]
,

where R = {(x, y)|a ≤ x ≤ b; c ≤ y ≤ d}.

(下頁還有試題)
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8. If

∫ b

a

f(x)dx = 1, then f is a probability density function on [a, b].

9. The differential equation y′ = xy − x+ 2y − 2 is separable.

10. Let Z be the standard normal random variable. Then

P (0 < Z < 0.1) = P (Z < 0.1)− 1

2
.

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. For a non-negative f , it must satisfy the condition in order to be

a probability density function of a continuous type of random variable.

Answer: .

2. If x′ = 10xyey with x(1) = 1, then |x| = .

Answer: .

3. Assume the carrying capacity of the environment Q(t) is C, and suppose the

rate of growth of Q(t) is jointly proportional to its current size and the differ-

ence between its upper bouned and its current size, then
dQ

dt
= .

Answer: .

4. The production of a South American country is given by the function

f(x, y) = 20x3/4y1/4

when x units of labor and y units of capital are utilized. Use differentials to find

the approximate change in output if the amount expended on labor is decreased

from 256 to 254 units and the amount expended on capital is increased from

16 to 18 units. Answer: .

5. Find the average value of the function f(x, y) = e−x2

over the plane region R

where R is the triangle with verices (0, 0), (1, 0) and (1, 1).

Answer: .

(下頁還有試題)
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6. On a typical Monday morning, the time between successive arrivals of planes

at Jackson International Airport is an exponentially distributed random vari-

able X with expected value of 1 (minutes). What is the probability that

the time between successive arrivals of planes will be more than 10 minutes?

Answer: .

7. Let X be a random variable having the probability density function

f(x) =
4

x5
(1 ≤ x < ∞)

Find Var(X). Answer: .

8. Let Z be the standard normal random variable and P (−z < Z < z)=0.8. Find

P (Z < z). 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。 請請請詳詳詳列列列計計計算算算過過過程程程，否則不予計分。需標明題號但不

必抄題。

1. (10 points) Evaluate the following integral∫ 2

0

∫ 1

y/2

yex
3

dxdy.

2. (10 points) A tank initially contains 50 gal of brine, in which 10 lb of salt is dis-

solved. Brine containing 2 lb of dissolved salt per gallon flows into the tank at the

rate of 2 gal/min, and the well-stirred mixture flows out of the tank at the same

rate. How much salt is present in the tank at the end of 25 min?

3. (10 points) Show that there exists a probability density function

f(x) = ax2 + bx (0 ≤ x ≤ 1)

associated with a continuous random variable X having E(X) = 0.6.

(下頁還有試題)
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4. (10 points) The price-to-earnings ratio (P/E ratio) of a stock is given by

R(x, y) =
x

y

where x denotes the price per share of the stock and y denotes the earnings per

share. Estimate the change in the P/E ratio of a stock if its price increases from

$60/share to $62/share while its earnings decrease from $4/share to $3.80/share.

5. (10 points) The fox population P (t) on a large island satisfies the modified logistic

initial value problem
dP

dt
= 0.01(80 − P )(P − 76) with P (0) = 70. Use Euler’s

method with h = 1 to estimate the fox population after 2 years.

6. (10 points) The incomes of industrial workers in a certain region are normally

distributed with a mean of $41500 and a standard deviation of $3000. Find the

probability that a randomly selected worker has an income between $40000 and

$43000.

(試題結束)
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The Standard Normal Distribution

0 z

Area

Fz(z) = P (Z ≤ z)

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 0.5319 0.5359

0.1 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753

0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141

0.3 0.6179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517

0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 0.7157 0.7190 0.7224

0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549

0.7 0.7580 0.7611 0.7642 0.7673 0.7704 0.7734 0.7764 0.7794 0.7823 0.7852

0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133

0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365 0.8389

1.0 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 0.8577 0.8599 0.8621


