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1. Let X, be arandom variable with mean p and variance c?, i=12,...,n. Show that E(X )=p and

Var(X)=0c"/n, where X isasample mean. (10%)

2. Let X, and X; be two discrete random variables with joint p.m.f given in the followings: (18%)

X1
1 2 3
1 Lo 1
9 6
210 L g

3
312 o L
9 6

X2

(a) Calculate the marginal probability distribution of X, and X,.
(b) Calculate E(X;) and E(X,).

(¢} Calculate Var(X,) and Var(X,)

(d)Compute Cov(X;, X;) and  Cov(3X;+3, X,-1),

(e) Compute Var(3X;-2) and Var(2X,;-X,).

(f) Are X, and X; independent?

3. Please answer the following questions:
(a)Write down the simple linear regression model. (3%)
(b)Write down the assumptions of simple linear regression model. (5%)

(c)Find the least squares estimators of simple linear regression model. (12%)

4. At the 0.025 significance level, do the data provide sufficient evidence to conclude that a difference exists between the

[population means of the four different brands? The sample data are given below.

Brand A  BrandB Brand C BranehD

15 20 21 15
25 17 22 15
21 22 20 14
23 23 19 23
22 18 22
20 28
28 (12%)
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S. Let a urn contain 12 balls and the distribution of the number of balls is P(x=1)=§ s P(X=4)=Z and P(X=6)=—15 . We draw

two balls from the urn with replacement. (12%)

(a) Find the sampling distribution of X.

(b) Construct the random interval of X 2.

(¢) Calculate the confident coefficient of X 2.

(d) What is the probability of u ["_)_(—- 2, i+2] when X =2.

LR FE NSRS

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question. (28%)

1) Let x represent the number which shows™up wiheniasbalarieed die is rolled. Then x is a random
variable with a uniform distributions/Tet'x denote the mean of the numbers obtained when the
die is rolled 32 times. For samplesof size 32, which of the following statements concerning the
sampling distribution of thes¥iean is/true?

A)xis approximatelymormally distzibuted.
B) x is normally distributed.

C) The distribution of x is uniform.

D3 None of the above statements is Irue.

2) The amount of Jen's monthly phone bill' is normally distributed with amean of $59 and a ;.
standard deviation of $9. Find the first quartile, Q1 1

A) $52.97 B) $54.5 C) $65.08 D) $61.25

3) The number of calls received by a car towing service in.an hour has a Poisson distribution with
parameter A =1.16. Find the probability that in a randomly selected hour the number of calls is
between 2 and 4 inclusive.

A)0.292 BY6.316 (i) 20207 D} 0.516

4) A hypothesis test is to be performed to determine whether the mean hematocrit (percentage by
volume of the blood occupied by red blood cells) for women ditfers from the mean hematocrit
for men which is known to be 47%. Preliminary data analyses indicate that it is reasonable to
apply a z-test. The hypotheses are

H 0 K= 47%

H_ L= 47%.
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Assume that the population standard deviation is 2.8%. The sample size is 10. The significance
[evel is 0.01. Find the probability of a Type 1I error if in fact the mean hematocrit for women, p
, 18 43%.

A)0.0262 B) 0.99 C) 0.01 D) 0.9738

5) Thirty randomly selected students took the calculus final. If the sample mean was 90 and the
standard deviation was 13.9, construct a 994% confidence interval for the mean score of all
students.

A) 85.69 to 94.31 B) 83.75 to 96.25 C) 83.01 t0 96.99 D) 83.03 to 96.97

6) The table below shows the weight, in pounds, of Y.subjects before and after following a
particular diet for two months.

Subject | Before |
A 168 | 164
B 180 | 171
& 157 | 463
D 132 | gl
E 202 183
F 124 126
G 190 180
H 210 195
| 171 | %163

Determine a 99% confidenc@interval for the weight loss that would'be abtained, on average,
by following the diet for two months.
A)-1.0t0 159 1b B)-0.5 to 15:4 Ib C) ~0.1 to48.0lb D)-1.3t01621b

7) A researcher is interested in determining whether men who have completed a postgraduate
degree {master’s or Phd) havegreater earning potential than those who have completed a
Bachelor's degree only. She will'perform a hypothesis testto determinewhether the mean
salary of men who have completed a"posigsaduiate degréeis.greatef than the mean salary of
men with a Bachelor's degree onty.

AY Two-tailed B) Left-tailed C) Right-tailed
]
s FEN M M & #H %
& M % 8§ (%%) % A =!
GRBBERWE L RBERARGTE  WHE R R KEREERITF (LEREERENER) -
2. EGBEHABEAEI 0 URFERAE -
SHBOHFRAEFUAHMEFTH U BATFEE -




B st K2+ AEFREBEENELRGRE :

e
N
P
pias
Sm)

TH9H "
am : 2 sl 2 S = ¥ = &
= 3 B |[#st & Al|4e 3t & \%‘ ]
WA = X | IHE
Areas of the Standard Normal Distribution
The entries in this table are the
probabilities that a standard normal
random variable is between 0 and Z
0 7 (the shaded area).
Z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
0.0 0000 .0040 .0080 0120 0160 0199 0239 0279 0319 .0359
0.1 0398 0438 0478 0517 .0557 .0596 0636 0675 0714 0753
0.2 .0793 .0832 0871 0910 0948 0987 1026 1064 1103 1141
0.3 1179 1217 1255 1293 1331 .1368 1406 1443 .1480 1517
04 1554 1591 .1628 1664 1700 1736 1772 .1808 1844 1879
0.5 1915 1950 .1985 22019 2054 2088 2123 2157 2190 2224
0.6 2257 2291 2324 2357 2389 2422 2454 2486 2517 2549
0.7 2580 2611 2642 2673 2704 2734 2764 2794 2823 .2852
0.8 2881 2910 2939 2967 2995 3023 .3051 3078 3106 3133
0.9 3159 3186 3212 3238 3264 3289 3315 .3340 .3365 3389
Z=ExY
1.0 3413 . .3438 3461 3485 .3508 .3531 3554 3577 3599 3621
1.1 3643 3665 3686 3708 3729 3749 3770 3790 .3810 3830
1.2 3849 3869 .3888 3907 3925 .3944 3962 .3980 3997 4015
1.3 4032 .4049 4066 4082 4099 4115 4131 4147 4162 4177
1.4 4192 4207 4222 4236 4251 4265 4279 4292 4306 4319
1.5 4332 4345 4357 4370 4382 4394 4406 4418 4429 4441
1.6 4452 4463 4474 4484 4495 4505 4515 4525 4535 4545
1.7 4554 4564 4573 4582 4591 4599 4608 4616 4625 4633
1.8 4641 " 4649 4656 4664 4671 4678 4686 4693 4699 4706
1.9 4713 4719 A726 4732 4738 4744 4750 4756 4761 "4767
2.0 A772 4778 4783 4788 4793 4798 4303 4808 4812 4817
2.1 4321 4826 L4830 4834 4838 4842, 4846 : 4850 4854 4857
22 4861 4864 4868 4871 4875 4878 4881 4384 4887 4890
23 4893 4896 4898 . 4901 4904 4906 4909 4911 4913 4916 i
2.4 4918 4920 4922 4925 4927 4929 4931 4932 4934 4936
25 4938 4940 4941 4943 4945 4946 4948 4949 | 4951 4952
2.6 4953 4955 4956 4957 4959 .4960 4961 4962 4963 4964
27 4965 4966 4967 4968 4969 .4970 4971 4972 4973 4974
2.8 4974 4975 4976 4977 4977 4978 4979 4979 4980 4981
29 4981 4982 4982 4983 4984 4984 4985 4985 4986 4986
3.0 4987 4987 4987 4988 4988 4989 4989 4989 4990 4990
3.1 4990 4991 4991 4991 4992 4992 4992 4992 4993 4993
32 4993 4993 4994 1 4994 4994 4994 4994 4995 4995 .4995
3.3 4995 4995 4995 4996 4996 4996 4996 4996 4996 4997
34 4997 4997 4997 4997 4997 4997 4997 4997 4997 4998
3.5 4998
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v ) ) s Numerator Degrees of Freedom
4 5 6 7 8 9
1 647.79 79948 864.15 899.60 921.83 937.11 94820 956.64 963.28
2 38.51 39.00 39.17 3925 3930 39.33 3936 3937 3939
3 17.44 1604 1544 15.10 14.88 1473 14.62 1454 1447 :F %\‘
4 12,22 10.65 9.98 9.60 9.36 9.20 9.07 8.98 8.90
5 10.01 8.43 7.76 7.39 7.15 6.98 6.85 6.76 6.68
6 8.81 7.26 6.60 6.23 5.99 5.82 5.70 5.60 5.52
7 8.07 6.54 5.89 5.52 5.29 5.12 4.99 4.90 4.82
8 7.57 6.06 542 5.05 4.82 4.65 4.53 4.43 4.36
9 7.21 5.71 5.08 4.72 4.48 4.32 4.20 410 4.03
10 6.94 5.46 4.83 4.47 4.24 4.07 3.95 3.85 3.78
11 6.72 5.26 4.63 4.28 4.04 3.88 3.76 3.66 3.59
‘ 12 6.55 5.10 447 4.12 3.89 3.73 361 3.51 3.44
§ | iz 2:; ‘::: 435 4.00 3.77 3.60 3.48 3.39 3.31
g ) v 4.24 3.89 3.66 3.50 3.38 3.29 321
AP @0 Al
g X . . 3.34 322 3.12 3.05
E 17 6.04 4.62 4.01 3.66 3.44 3.28 3.16. . 3.06 2.98
5 18 5.98 4.56 3.95 3.61 3.38 322 3.10 3.01 2.93
g 19 5.92 4.51 3.90 3.56 3.33 3.17 3.05 296 2,88
g L 20 5.87 4.46 3.86 3.51 329 3.13 3.01 291 2.84
Values of e for one-tailed test and cf2 for two-tailed test
€ | | 000 tie taso _ tes to1g
1 3.078 6.314 12.706 31821
2 1.886 2.920 4303 6.965
3 1.638 2.353 3.182 4541 —&- "F
4 1.533 2.132 2.776 3.747 ﬁ\—‘
5 1.476 2015 257 3.365
6 1.440 1.943 2.447 3.143
7 1415 1.895 2.365 2.998
8 1397 1.860 2.306 2.896
9 1.383 1.833 2.262 2.821
10 1372 1.812 2.228 2.764
11 1.363 1.796 2201 2.718
12 1.356 1.782 2.179 2.681
13 1.350 1771 2.160 2.650
14 1.345 1.761 2.145 2.624
15 1.341 1.753 2.131 2.602
16 1.337 1.746 2.120 2.583
17 1333 1.740 2.110 2.567
18 1.330 1.734 2.101 2552
19 1328 1.729 2.093 2.539
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. {10%) Determine whether each of the following limits exists. If so, find

the limit. If not, explain why.
(8) lim, )00 sin(z® + ¥%)/(2® + 4%).
(b) lim(m,y)_}(o,o) sin{z + y)/(zz + Qyz).

(10%) Let f(z) = f7(t —1)e~*dt for 0 < = < 2. Where does f attain
its minimum on the interval [0,2]7

(10%) For each of the following series, determine whether it is conver-
gent. Justify your answers.

O <
() 2 (~1)*/VE.

(10%) Suppose thatiay> 0 and b > 0 for all\k > 1. Prove or disprove
the following"statement:

(o 0] O oo
Zak < cogand Zbk < 0O = Zakbk < 0.
k=1 k=1 k=1

(20%) Find the following integrals.
a) Y VR
(b) [, /(32 % % 5)dz.

(20%) Let Dy ={{&, %) -1 <lz < 18nd <2 LyS2h B = {(z,9) :
—1<z<1lland —2< < 2} and f(z,y) =24 y%

(a) Findithe maximum ofyf.on ;.

(b) Is there any point € Dy at which f has a relapive maximum?

7. (20%) Let D ="z, 1) = 0< z° #y2 <1}and
V122 —42 ifz>0andy >0
G { otherwise.
Find f[, f(z,y)d{z,y).
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