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1. A certain population follows a normal distribution with mean u and standard deviation o = 2.5. You collect
data and test the hypotheses; Ho: u =1, Ha: u# 1. You obtain a p-value of 0.022. Which of the following is true?
(A) A 99% confidence interval for u will include the value 0.

(B) A 95% confidence interval for u will include the value 1.

(C) A 95% confidence interval for u will include the value 0.

(D) A 99% confidence interval for u will include the value 1.

2. In order to determine whether or not the mea#is of thre€*pepulations are equal,

(A) At-test must be performed

(B) An analysis of variance must be performed

(C) Either a t-test or an analysis of variance can be performed

(D) A chi-square test must be performed

3. The ability of an interval estimate to contain the value of the population parameter is described by the
(A) Confidence level

(B) Degrees of freedom

(C) Precise value of the population mean

(D) Degrees of freedom minus 1

The next 4-5 questions will be based on the following

Source Sum Mean

of Variation of Squares D.F. Square F
Between 2,073.6 4

Treatments

Between 6,000 5 1,200

Blocks

Error 20 288

Total 29

4. The null hypothesis for this ANOVA problém is
(A). p==ps=p

(B)  wiEp=ps=pe=ps

©)  WIF= === e

D) w=p=...=
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5. The test statistic to test the null hypothesis equals

(A) 0432
B) 18
(C) 417
(D) 288

6. A study compares three fertilizing methods (A, B, C) on crop yield (in kg). Each fertilizing group consists of

five observations, and the summary statistics are.givensbelow.

Method __Average Variance
A 78 47.5

B 84 50.0

8 89 54.5

The following regression model is applied to analyze the data:
Y= Bo+ B1Z; + BaZ, +E
where Z; and Z, are dummy variables indicating methods A and B, and method C serves as the reference
group:
1, if method B

7 = {1, if method A
- 0, otherwise

0, otherwise 2 | {
Which of the following statement is correct?

(A) The estimate of B, is positive

(B) The estimate of B, is positive

(C) py = p1, where p, is the mean crop yield of method A

(D) pc = By, where u, is the mean Cropyieldof method

7. If a test of hypothesis has a Type I error probability of .05, this means that:
(A) If the null hypothesis is true, we don't reject if 5% of the time.

(B) If the null hypothesis is false, we reject it 5% of the time.

(C) If the null hypothesis is false, we don't reject it 5% of the time.

(D) If the null hypothesis is true, we reject it 5% of the time.

8. Consider the following partial ANOVA table:

Source of Variation SS df MS F
Treatments 75 * 25 6.67
Error 60 * 3.75

Total 135 19
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The numerator and denominator degrees of freedom for the F-test (identified by asterisks) are

(A)4and 15

(B)3 and 16

(C)15and 4

(D) 16 and 3

AT NS AR bm iB R

% = KA: (18 pt)

Let X be a discrete random variable with the support {1,2,...;10}. Suppose that p; = P(X = i) and A; =

1

P(X =ilX =21i).Given A; = e

Ye (L= 0L, U

a) (10 pt) Find the value of p;, i = 1,2,.., 10.

b) (8 pt) Someone has 10 keys but only one key can open the door. Each time he will randomly select one key
and try to open the door; if he fails to open the door, he will remave the selected key and choose another key|
until the door is open. According to this experiment, define which outcome has the same distribution function|

of X? Hint: explain your answer by verifying p; and 4;

% = KA (10 pt)
Suppose that X; X, ...., X,, are taken from a distribution of the discrete type with probability function f(x; 8 ) =

,x=1,2,..,0, zero elsewhere, where @ is a positive integer. Let/Y, = max{XL X, ....,Xn}. Find the]

D |

probability function of Y.
% va K AE: (20 pt)

The accompanying data on the alcohol content of wine is representative of that reported in a study in which wines

were randomly selected and the actual content was determined by laboratory analysis.

Wine 1 2 3 4 5 6
Actual 14.2 14.5 14 14.9 13.6 12.6
Label 14.0 14.0 13.5 15.0 13.0 12.5

a) (10 pt) A person reported that the two-sample t test gives a test statistic value of 0.62 and a two-tailed p-
value of 0.55. Please explain how to obtain these two statistics
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observing heads.

t table

a) (10 pt) Find the approximated Type I efror probability based on this rejection rule?

difp| 040 825 (R 1] 0.05 6.025 o 0.005 0.0005
1 | 0324320 | 1.000000 | 3077684 | 6313752 | 1270620 3182052 | 6365674 | 6366182
2 | 0.288675 | 0816497 | 1885618 | 2919986 | 430285 | 696456 | 992481 || 315981
3 | 027667 | 0764892 | 1637744 | 2353363 | 318245 & 454070 | 58408) 128240
4 | 0270722 | 0740687 | 1533206 | 2.131847 | 2.77645 | 374695 | 460409 | 86103
§ | 0267181 | 0.726687 | 1.475884 | 2015048 | 257058 | 338483 | 403214 | 6.8688
6 | 0264835 | 0717558 | 1439756 | 1.943180 | 244691 314267 4 370743 | 59588
7 | 0263167 | 0.711142 | 1414924 | 1894579 | 236462 | 293735 | 349848 | 540739
8 | 0.261921 | 0706387 | 1396815 | 1.859548 | 2.30600 | 280646 | 335539 | 5.0413
$ | 0260955 | 0702722 | 1383029 | 1833113 | 226216 | 282144 | 324984 | 47808
10 | 0.260185 | 0.598812 | 1372184 | 1812461 | 2722814 | 278377 3.16827 4.5869
11 | 0259556 | 0.697445 | 31.363430 | 1.795685 | 220055 | 271808 | 3.10581 44370
12 | 0.259033 | 0.695483 | 1.356217 | 1.782288 | 2.178% 268100 | 305454 | 43178
13 | 0268591 | 0.693829 | 1350171 | 1.770833 | 216037 | 265031 301228 | 4.2208
14 | 0.258213 | 0.692417 | 1345030 | 1.761310 | 2.14479 | 262449 | 297684 | 4.1405
15 | 0257885 | 0.691197 | 1340606 | 1.753050 | 2.13145 260248 | 29467 4.0728

b) (10 pt) Does this convince you that there is no significant difference between true average actual alcohol
content and true average content stated on the label? Give a reason (5pt) and correct it if you have other

A coin is tossed independently 30 times to test the hypothesis that the probability of heads is 1/3 against the
alternative that the probability is not 1/3. The test rejects if {X < 4 or X > 15}, where X is the number of

b) (10 pt) Approximate the probability of rejecting the null hypothesis if in fact the probability of heads is 0.36.
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Standard Normal Probabilities

Table entry
Table entry for 7 is the area under the standard normal curve
L to the left of :.

2 .00 .01 .02 .03 .04 .05 .06 .07 .08 .09
0.0 5000 5040 5080 5120 5160 _5d00== (239 5279 5319 .5359
0.1 5398 .5438 5478 5517 555 _GE06mmeh63o™, 5675 5714 5753
0.2 .5793 .5832 .5871 5910 5948+ 5987 6026 6064 .6103 .6141
03 6179 6217  .6255 6293 16331 6368 6406 .6443 .6480 6517
0.4 .6554 .6591 .6628 6664 6700 6736 .6772 .6808 .. .6844 .6879
0.5 6915 6950  .6985 7019 7054 7088 7123 .7157 .7190 7224
0.6 7257 7291 7324 7357 J389 742277454 " .7486 7517 .7549
07 7580 7611 76424 7673 J704" 7734 7764 7794 /823 . 7852
0.8 7881 7910 7939 7967 7995 8023 8051  .8078 .8106 .8133
0.9 .8159 8186 .8212 8238 8264 8285 ' 8315  .8340 .8365 ,8389
1.0 .8413 8438  .8461 .8485 .8508 [.8531 8554 = .8577 | .8599 8621
i1 .B643 .8665  .8686 8708 | 8729 .8749 8770 @ .8790  .8810 .8830
1.2 .8849 .8869  .8888 .8807 « .8925 .8944  .80962  .8980  .8997 9015
i3 9032 9049 .9066 9082 ' 9099 9115 9131 .9147 1.9162 9177
14 .9192 8207 9222 9236 .9251 O265 9279 92028806 9319
i5 9332 9345 9357 9370 9382, 9394 9406 9418 9429 9441
1.6 9452 9463 9474 9484 9495 9505 9545 9525 953§ .9545
17 9554 9564 9573 1.9582 9591 19599 0608 9616 .9625 .9633
1.8 .9641 9648  .9656 9664 9671 9678 9686 9693  .9699 .9706
1.9 9713 9719 9726 9732 9738 9744 9750 9756 .9761 9767
2.0 9772 9778 .9783 9788+, .9793 9798 9803 9808 _..9812 .9817
21 9821 9826 .8830 9834 .9838="9842 98469850 .9854 .9857
2.2 .9861 9864  .9868 9871 .9875 9878 .9881 .9884  .9887 9890
23 9893 .9896  .9898 9901 9904 9906 9909 9911 9913 9916
24 9918 9920 .9922 9925 9927 9929 9931 9932 9934 .9936
25 9938 9940 9941 9943 9945 9946 9948 .9949 9951 9952
2.6 9953 9955  .9956 9857 9959 9960 .9961 .9962 .9963 .9964
27 9965 .9966  .9967 9968 9969 9970 9971 9972 9973 .9974
2.8 9974 9975 9976 9977 9977 9978 9979 9979  .9980 .9981
29 9981 .9982  .9982 9983 9984 9984 9985 9985 .9986 9986
3.0 .9987 9987  .9987 9988 .9988 .9989 9989 .9989  .9990 .9990
3.1 9990 9991 9991 9991 9992 9992 9992 .9992 .9993 9993
32 9993 9993 9994 93994 9994 9994 9994 9995 9995 .9995
33 9995 9995 9995 999% 9996 9996 9996 .9996 .9996 9997

.9997 9997 9997 9997 9997 9997 .9997 .9998

34 .
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Part f\ Calculus

. (10%) Suppose f is differentiable on R and f'(x) =

0 forall x € R. Prove that f is constanton R.

2. (10%) Find the power series expansion of

centered at x = 0, and use it to evaluate

3. (10%) Prove that

@

(b)

5. (10%) Find

(10%) Evaluate the following limits:

1
(1-x)?

= n
2.5
n=1

1] —

x.)
| “F 1
B —a—
x=-0 X

1P+ 20+
nn+1

lim

n—-oo

-~ ENBBLE > AT -
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(B)

1. (10%) For which values of the real parameter p does the following improper integral converge?
co 1 2
f (Inx) dx
1 XP

(A)p >0,B)p = 1,(C) p > 1, (D) The integral diverges for all real values of p.

2.  (10%) Consider the power series
& n! »
21-3-5---(271—1)("’2)
n=1

What is its interval of convergence?

(A) [0,4], B) (0,4, (C) (0,4]. (D)-[=2,2].
3. (10%) For the polarcurve r = |2 + cos 0, the slope 'dy/dx of the tangent lineat 8 = m/3 is
4. (10%)Let R be the region in the\ xy-plane that lies inside the citele x# + y* = 2x, and outside the

circle x2 + y* = 1. Find the volume of the solid bounded’below by R and above by the surface z =

x? + y>
5. (a) (5%) Let n be g positive integer. Find the Iimit of lim Z—: )

. X—00
(b) (5%) Use part (a) to compare the growth rate of exponential function G(x) = e* with that of an
arbitrary polynomial function with a degree m
P(x) = apx™ + ap_x™ 1+ +ax + a9, a, #0.
Determine which function grows faster as x — oo, and justify your conclusion.
% g | T FERRELE > APy -
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