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A local paint store carries 4 brands of paint (W, X, Y, and Z). The store has 5 cans of W,
3 cans of X, 6 cans of Y, and 15 cans of Z, all in white. It is thought that customers have
no preference for one of these brands over another. If this is the case, what is the
probability that the next 5 customers will select 1 can of W, X, Y and 2 cans of brand Z?
(A) Approximately 0.004

(B) Approximately 0.08

(C) Approxmmately 0.001

(D) Approximately 0.0009

If two events are independent, then

(A) they must be mutually exclusive.

(B) the sum of their probabilities must be equal to one.
(C) their intersection must be zero.

(D) None of the above

It is assumed that the time failures for an electronic component are exponentially
distributed with a mean of 50 hours between consecutive failures. If one extra
component is installed as a backup, what is the probability of at least one of the two
components working for at least 60 hours?

{A) About 0.51

(B) About 6.09

(C) About 0.03

(D) About 0.0198

An Investment consultant tells her client that the probability of making a positive return
with her suggested portfolio is 0.9. What is the risk, measured by standard deviation, that
this investment manager has assumed in her calculation if it is known that return from
her suggested portfolio are normally distributed with a mean of 6%?

(A)1.28%

(B)4.69%

(C)3.65%

(D)5.38%

A company that makes shampoo wants to test whether the average amount of shampoo
per bottle is 16 ounces. The standard deviation is known to be 0.20 ounces. Assuming
that the hypothesis test is to be performed using 0.10 level of significance and a random
sample of n = 64 bottles, how large could the sample mean be before they would reject
the null hypothesis?

(A) 16.2 ounces

(B) 16.049 ounces

(C) 15.8 ounces

(D) 16.041 ounces

A consumer group plans to test whether a new passenger car that is advertised to have a
mean highway miles per gallon of at least 33 actually meets this level. They plan to test
the hypothesis using a significance level o 0.05 and a sample size of n = 100 cars. It is
believed that the population standard deviation is 3 mpg. Based upon this information, if
the "true” population mean is 32.0 mpg, what is the probability that the test will lead the
consumer group to "accept” the claimed mileage for this car?

(A) About 0.45

(B) Approximately 0.0455

(C) About 0.9545

(D) None of the above

A company is conducting a sweepstakes, and ships two boxes of game pieces to a
particular store. Box A has 4% of its contents being winners, while 2% of the contents of
box B are winners. Box A contains 29% of the total tickets. The contents of both boxes
are mixed in a drawer and a ticket is chosen at random. What is the probability it came
from box A if it is a winner?

(A) 0.667

(B) 0.009

(C) 0.449

(D) 0.333
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A certain type of rare gem serves as a status symbol for many of its owners. In theory, for
low prices, the demand increases and it decreases as the price of the gem increases.
However, experts hypothesize that when the gem is valued at very high prices, the
demand increases with price due to the status owners believe they gain in obtaining the

~ gem. Thus, the model proposed to best explain the demand for the gem by its price is the
quadratic model: Y = o + 1 X + f2X? + £ where Y = demand (in thousands) and X =
retail price per carat. This model was fit to data collected for a sample of 12 rare gems of
this type. A portion of the computer analysis is shown below:

Does there appear to be significant upward curvature in the response curve relating the
demand (Y) and the price (X) at 10% level of significance?

(A) No, since the p-value for the test is greater than 0.10.

(B) Yes, since the value of B2 is positive.

(C) Yes, since the p-value for the test is less than 0.10.

(D) No, since the value of 2 1s near 0.

Given information provided in Question 8, what is the correct interpretation of the

coefficient of multiple determination?

(A) 98.8%.of the total variation in demand can be explained by the quadratic
relationship between demand and price.

(B) 99.4% of the total variation in demand can be explained by the linear relationship
between demand and price.

(C) 98.8% of the total variation in demand can be explained by the addition of the
square term in price.

(D) 99.4% of the total variation in demand can be explained by just the square term in
price.

Regression Statistics _
MultipleR 0.994
R2 0.988
Standard Error 12.42
Observations 12
ANOVA
daf SS MS F
Regression 2 115145 57573 373
| Residual 1388 154 '
Total 1 116533
| Coeff StdError 1 stat
Intercept 286.42 9.66 20.64 H.
Price -0.31 0.06 -5.14
Price? 0.000067 10.00007 0.95

As a project for his business statistics class, a student examined the factors that
determined parking meter rates throughout the campus area. Data were collected for the
price per hour of parking, blocks to the quadrangle, and one of the three jurisdictions: on
campus, in downtown and off campus, or outside of downtown and off campus. The
population regression model hypothesized is

Yi=Po+ PrXuy + BaXoi+ BaXsi + €
where
Y is the meter price
X is the number of blocks to the quad
X, is a dummy variable that takes the value 1 if the meter is located in downtown and off
campus and the value O otherwise
X3 is a dummy variable that takes the value 1 if the meter is located outside of
downtown and off campus, and the value 0 otherwise.

Suppose that whether the meter is located on campus is an important explanatory factor.
Why should the variable that depicts this attribute not be included in the model?

Its inclusion will introduce collinearity.

Its inclusion will introduce collinearity and autocorrelation.

Its inclusion will introduce autocorrelation and will inflate the standard errors of the
estimated coefficients '

Its inclusion will introduce collinearity and will inflate the standard errors of the
estimated coefficients

(A)
(B)
©

D)

On average, the state police catch eight speeders per hour at a certain location on
Interstate 90. Assume that the number of speeders per hour follow the Poisson
distribution. What is the probability that the state police wait less than 10 minutes for the
next speeder? : : '

(A) 0.7363

(B) 0.1333

(C) 0.2637

(D) 0.125



12. Psychologists have found that people are generally reluctant to transmit bad news to their
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peers. This phenomenon has been termed the "MUM effect.” To investigate the cause of
the MUM effect, 40 undergraduates at Duke University participated in an experiment.
Fach subject was asked to administer an 1Q test to another student and then provide the
test taker with his or her percentile score. Unknown to the subject, the test taker was a
bogus student who was working with the researchers. The experimenters manipulated
two factors: subject visibility and success of test taker, each at two levels. Subject
visibility was either visible or not visible to the test taker. Success of the test taker was
either top 20% or bottom 20%. Ten subjects were randomly assigned to each ofthe 2 x 2
= 4 experimental conditions, then the time (in seconds) between the end of the test and
the delivery of the percentile score from the subject to the test taker was measured. (This
variable 1s called the latency to feedback.) The data were subjected to appropriate
analyses with the following sum of squares.

1 Source SS
Subject Visibility 1380.24
Test Take Success 1325.16
Interaction 3385.80
Error ' 11,664.00

At the 0.01 level, what conclusions can you reach from the analysis?

(A) Atthe 0:01 level, subject visibility and test taker success are significant predictors
of latency feedback.

(B) Atthe 0.01 level, the model is not useful for predicting latency to feedback.

(C) Atthe 0.01 level, there 1s evidence to indicate that subject visibility and test taker
success interact.

(D) Atthe 0.01 level, there is no evidence of interaction between subject visibility and

© test taker success.

Given information provided in Question 12, interpret the statement: "Subject visibility

and test taker success interact." '

(A) The difference between the mean feedback time for visible and nonvisible subjects
depends on the success of the test taker.

(B) The difference between the mean feedback time for test takers scoring in the top 20%
and bottom 20% depends on the visibility of the subject.

(C) The relationship between feedback time and subject visibility depends on the success
of the test taker.

(D) All of the above are correct interpretations.

I4.

A university has six colleges and takes a poll to gange student support for a tuition
mcerease. The university wants to ensure each college is represented fairly. The below
table shows the observed number of students that participate in the pol} from each
college and the actual proportion of students in each college. Standardize Squared
Deviation is also partially given.

Standardized Squared

College Observed Proportion | Deviation

1 457 0.20 2.629

2 206 0.08 0.393

3 301 0.13

4 792 0.29 _

5 336 0.15 3.081

6 373 _ 0.15 0.029

At the 1% of significance value, the decision and conclusion are:

{A) reject the null hypothesis; at least one of the proportions is different from its
hypothesized value . '

(B) reject the null hypothesis; all of the proportions are not the same

(C) do not reject the null hypothesis; all proportions are equal to 0.20

(D) do not reject the null hypothesis; we cannot conclude not all of the proportions are
the same '
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The heights (in em) for a random sample of 60 males were measured. The sample mean
is 166.55, the standard deviation is 12.57, the sample kurtosis is 0.12, and the sample
skewness is —0.23. The following table shows the heights subdivided into non-

overlapping intervals.
Standardized Squared
Class Observed Expected p; Deviation

Height <150 - 10 0.09 3.92

150 < Height < 160 6

160 < Height <170 18 0.31 3.46

170 < Height < 180 17 0.25 0.02
Height > 180 9

At the 5% of significance value, decision and conclusion are:

(A) reject the null hypothesis; conclude that heights are normally distributed

(B) reject the null hypothesis; conclude that heights are not normally distributed -

(C) do not reject the null hypothesis; conclude that heights are normally distributed
(D) do not reject the null hypothesis; conclude that heights are not normally

distributed

16. According to a survey of American households, the probability that the residents own 2
cars if annual household income is over $50,000 is 80%. Of the households surveyed,
60% had incomes over $50,000 and 70% had 2 cars. The probability that annual
household income is over $50,000 if the residents of a household do not own 2 cars is:

17.

(A) 0.12
(B) 0.18
(C) 0.40
(D) -0.70

The Central Limit Theorem is important in statistics because

(A) for alarge n, it says the population is approximately normal.
(B) for any population, it says the sampling distribution of the sample mean 18

approximately normal, regardless of the sample size.

(C) for alarge n, it says the sampling distribution of the sample mean is approximately
normal, regardless of the shape of the population. '
(D) for any sized sample, it says the sampling distribution of the sample mean is

approximately normal.

18.

19.

A company is interested in estimating p, the mean number of days of sick leave taken by
its employees. Their statistician randomly selects 15 personnel files and notes the
number of sick days taken by each employee. The sample mean is 12.2 days, and the
sample standard deviation is 10 days. How many personnel files would the statistician
have to select in order to estimate 1 to within 2 days with a 99 percent confidence
interval?

(A) 53

(B) 173

(Cy 136

(D) 68

The Wall Street Journal recently ran an article indicating differences in perception of
sexual harassment on the job between men and women. The article claimed that women
percetved the problem to be much more prevalent than did men. One question asked to
both men and women was: "Do you think sexual harassment is a major problem in the
American workplace?" Some 24% of the men compared to 62% of the women responded
"Yes." Suppose that 150 women and 200 men were interviewed. What conclusion should
be reached?
(A) There is no evidence of a significant difference between the men and women in
_ their perception.
(B) Using a 0.01 level of significance, there is sufficient evidence to conclude that
-women perceive the problem of sexual harassment on the job as much more
prevalent than do men. '

(C) There is insufficient evidence to conclude with at least 99% confidence that women

perceive the problem of sexual harassment on the job as much more prevalent than
do men :
(D) More information is needed to draw any conclusions from the data set.
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20. The following Excel output given above summarizes the results of a one-way analysis of
variance in an attempt to compare the performance characteristics of four brands of
vacuum cleaners. The response variable is the amount of time it takes to clean a specific
size room with a specific amount of dirt.

Partial ANOVA table
Source SS df
Treatmmet 6.000 3
Error 1.486 14
Total 7.485 17

Post hoc analysis

Tukey simultaneous comparison t-values (d.f. = 14)

Brand 3 Brand 2 Brand 4 Brand 1
1.4 2.28 2.58 12.95

Brand 3 1.4 '

| Brand 2 2.28 4.27

Brand 4 2.58 5.38 1.35

Brand 1 12.95 7.09 3.07 1.63

Critical values for experimentwise error rate:

0.05 291

0.01 3.76

A_naiysié of the Tukey simultaneous confidence intervals shows that at the significance
level (experimentwise) of .05, we would conclude that

(A) all four brands of vacuum cleaners differ from each other in terms of their
performance. '

(B} brand 1 differs from brand 2, and brand 2 differs from brand 3, while the rest of the
vacuum cleaner pairs do not differ from each other in terms of their performance.

{(C) brand 1 differs from brand 2, and brand 3 differs from brands 1, 2, and 4, while the
rest of the vacuum cleaner pairs do not differ from each other in terms of their
performance.

(D) only brand 3 differs from the other three brands (brands 1, 2, and 3), while the rest
of the vacuum cleaner pairs do not differ from each other in terms of their
performance.
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Arpas under the
standard niormal curve

Second decimal placein z

008

0.08

o407

0.06

0.0%

0.04

0.03

002

01

G40

[]

0.0001
0.0001
0.0001
0.0002

0.0002
6.0003
00005
9.0007
oo

0.0014
0.001%
0.0026
0.0036
0.0048

0.0064
0.0084
00110
0.0143
0.0183

'0,0233
0.0294
0.0367
0.0455
G085

0.0681
1,0823
0.0985
0.1170
0.137%

0.1611
0.1867
0.2148
0.2451
22776

0.3121
0.3483
0.3839
0.4247
G.4641

0.0001
06,0001
00001
0.0002

0.0007
00010

0.0014
0.0020
08027
0.0037
0.0049
0.0066
0.0087
00113
0.0146
0.0188

0.0239
{0301
0.0375
0.0465
0.0571

0.06594
0.0838
01003
31190
(.1401

0.1635
0.1894
02177
(.2483
0.2810

0.3156
0.3520
8.3897
0.4286
0.A4681

00582
00708
0.0853
0.1020

01230
0.1423

0.1660
0.1922
02206
0.2514
0.2843

0.3192
0.3557
0.3936
0.4325
04721

0.0001
0.0001
0.0061
0.0002

0.0001
86001
0.000%
0.0002

(.0003
0.0004
D.0006
0.0008
o.004

00016
0.0022
G.6030
0.0040
0.0054

0.0671
0.0004

0122

0158

00202,

00256
00322
f.0401
0.0495
0.0608

0.0735
4.0885

0.1056.
03251

0.1469

0178
0.1977
0.2266
0.2578

,2912,
0.3264.

03632
0.4013
0.4404
0.4801

0.0001
G.0001
0.0001
0.0002
0.0003
G.03004
0.0006
G.0008
0.0012

D001
0.0023
0.0031
0.0041
C.0053

0.0073

0.0096 0.

00125
0.0162
00207

0.6262
0.0329
0.0408
0.0505
0.0518

0.0749
£.0501
01075
012N
0.1492

0.1736
02405
0.2206
0.2611
0.2945

0.3360
0.3669
0.4082
0.4443
0.4840

0.0001
00001
0.0001
30002

0.4880

0.0001
00001
0.0002

4.0003
0.0003
0.0007

0.0013
0.0018

0.0034.

0.0045

0.0060

0.0080
00104
00136
00074
0.0222

D028

0.0351 -

0.0436
0.0537
0.0655

0.0793
6.0951
0113
0.1335

CDuES62

0.1814
0.2090
0.2389
0.2709
0.3050

0.3409
0.3783
04168
0.4562
0.4960

0.0006"
0.0001
0.0001

00002

0.0003
0.0005

00007
00010

0013

0.0019
D06
0.0035
0.0047
(L0062

G.0082
00107
0.0139
0.0179
.0228

0.0287
10359
0.0446
0.0548
0.0668

0.0808
0.0968
6.1131
0.1357
(1587

0.184¢
0209
0.2420
0.2743
.3085

0.3446
0.3821
0.4207
0.4602
05000

~38

,_j'_é .

* For z < —3.90, the areas ave 0.0600 to four decimal places.

Mi=R2-1

Values of 1,

df a10 toos Foums o0 to.005 af
! 3078 6314 127706 31821 - 63657 1
2 188 2520 4303 6965 9925 2
3 1638 2353 - 3.182 4541 5841 3
4 1533 2132 2776 3747 4604 4
5 1476 2015 2571 3385 4032 5
5 1440 1943 2447 3143 3707 6
7 1415 1895 2365 . 2998 3499 7
& 1397, 1.860 2306 2396  3.358 3
¢ 1383 1833 2262 2821 3250 g
19 1372 1812 2228 2764 3169 10
1 1363 1796 2200 2718 3106 1
2 135 1782 2179 2681 - 3055 12
i3 1350 L7791 2160 2650 3012 13
14 1345 1761 2145 2624 2977 4
i3 1341 1753 2131 2802 2947 is
1% 1337 1746 2120 2583 2921 16
17 1332 L740 2010 . 2567 2.898 7
18 1,330 1734 2101 - 2552 2.878 18
19 1328 1.72¢ 2093 2539 2.861 i9
20 1325 1725 2086 2328 2845 20
21 1323 1721 - 2080 2318 - 2831 21
2z 1321 1717 2074 2508 2819 22
23 1319 1714 2060 2500 2807 23
2 1318 1711 2064 2492 2797 24
25 1316 1708 2060 2483 2787 25
26 1313 1706 . 2056 2479 2979 26
27 1314 1703 - 2052 2473 2770 ) 27
28 1313 7 L7010 2048 2467 2763 28
29 1311 1699 2045 2462 2736 29
36 1310 1697 - 2042 2457 2750 30
1 1300 1696 2040 2453 2744 37
iz 1300 1694 2037 2449 2738 32
- 33 1308 1692 2035 2445 2733 33
34 1307 1691 2032 2441 2.72% 34
33 1306  1.690 2030 2438 2724 35
3 1 1306 1688 2028 2434 2719 36
37 1305 1687 1026 2431 2718 37
38 1304  1.6% 2024 2420 2712 38 -
39 1304 1.685 2023 2426 2,708 30
40 1303 1684 2021 2423 2704 46
41 1303 AR 2020 2421 2701 41
42 1302 1682 2018 2418 2688 | 42
43 1302 1681 2017 2416 24695 43
44 1301 1680 2015 2414 2602 44
45 1300 1679 2014 2412 2650 45
46 1300 1679 2.013 2410 2687 46
47 1300 1678 2012 2408 2685 47
48 1209 1677 2010 2407 2682 48
49 1299 1.677 2010 2405 2.680 44
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Values of t,,

af

df Cfean i foos oo foms o oo fooos
50 1209 . 1,676.. 2.000 . 2403 2678 50
51 1298 1675 . 2.008 2402 2676 51
52 1298 L1675  2.007 2400 2.674 52
53 1298 L674 2006 2399 2672 53
54 1.297 © L1674 2005 2397 2670 54
55 1297 1673 2004 2396 2.668 55
56 1.297 1673 2003 2395  2.667 56
57 1.297 1672 2002 239 2665 57
58 | 1296 1672 2002 2392 2663 58
59 1296 1671 2001 2391 2662 59
60 1206 1671 2000 2390 2.660 60
. 61 1296 1.670. 2000 . 2389  2.659 61
62 1295 16700, 1999 2388 2657 62
63 1295 1,669 1.998 2387  2.656 63
64 1295  L669 1998 238  2.655 64
65 1295 1669 1997 2385 2.654 85
66 1295  1.668 1997 2384 2.652 56
67 1.294  1.668 1996 2383 2651 67
68 1.204 1668 1995 2382  2.650 68
69 | 1294 1667 1995 2382 2649 69
70 12904 1.667 1994 2381 2.648 70
71 1294 1667  1.994 2380  2.647 71
2 1293 1666 1993 2379  2.646 72
73 1293 1.666 1993 2379 2645 73
74 1293 1666 1993 2378 2644 - 74
75 1293 1665 1992 2377  2.643 75
80 1.292 1664 1990 2374 2.639 80
85 1292 1663 1988 2371 2635 85
90 1291 1.662 1987 2368 2.632 90
95 1201 1.661  1.985 2366 2.629 95
100 1200 1660 1984 2364 2.626 100
200 1286  1.653 1972 2345  2.601 200
300 1284 1650 1968 2339  2.592 200
400 1284  1.649 1966 2336  2.588 400
500 1.283 1648 1965 2334 2.586 500
600 1283  1.647 1964 2333 2.584 600
700 1.283  1.647 1963 2332  2.583 700
800 1283 1647 1963 2331 2.582 800
900 1.282 1647 1963 2330 2581 24}
1000 1.282 1646 1962 2.330 2581 1000
2000 1282 1646 1961 2328 2578 2000

MizR3-1

Values of x

Z

o

2

df Xém X_t?,% Xirors Aoss Xas0

! 0.000 0000 0001 0004 0016
2 0010 0020 005t 0103 0211
3 0072 0115 0216 0352 05%4
4 0207 0297 048 0711 1.064
5 0412 0554 0831 1145 1610
6 0.676  0.872 1237 1635 2204

7 0989  1.239 1690 2167  2.833
8 1.344 1646 2180 2733 3.490
9 L735 2088 2700 3325  4.168
10 2.156 2558 3247 3940 4.865
1 2603 3053 3816 4575 5578
12 3074 3571 4404 5226 6304
13 3.565 4107 5009 5892 7042
4 4075 4660 - 5629 6571 7.790
15 4601 5229 6262 7261  8.547
16 5142 5812 6908 7962 . 9312
17 5697 6408 7.364 8672 10.085
18 6265 7015 8231 9350 10.865
79 6.844  7.633 8907 10117 11.651
20 7434 8260 9591 10851 12443
21 8.034 8897 10283 11591 13240
22 8.643  9.542 10.982 12338 14.041
23 9260 10196 11.689 13091 14.848
24 9.886 10.856 12401 13848 15650
25 10520 11524 13120 14.611  16.473
26 1L160 12,198  13.844 15379 17.292
27 1 11808 12.879 14573  16.151  18.114
28 12461 13565 15308 16.928 18.939
29 13121 14256 16047 17708 19768
30 13.787 14953 16791 18493  20.599
40 20,707 22164 24.433 26509 29,051
50 27991 29.707 32357 34764  37.689
60 35534 37.485 40482 43188 46.459
70 43275 45442 48758 51739 55329
80 51172 53540 57.153 60391 64.278
90 59.196 61754 65.647 69.126  73.291
100 67.328  70.065  74.222 77930  $2.358
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BR3-2

Values.of xg

Xg,m._ L Xgas X&&zs .zxg}m_ _ X005 df-
2706 3841 5024 6635 7879 1
4605 5991 7.378 19210 10597 2
6251 78157 9348 11345 12838 3
7779 9488 - 1n143 13277 14.860 4
9236 11070, . 12833 15086 16750 s
10.645 12592 . 14449 16812 18543 6
12017 14067 16013 18475 20278 7
13362 15507 17535 20090 21955 8
14684 16919 - 19.023  21.666  23.589 9
15987 18307 . 20483 23209 25188 10
17.275 19675 21920 24725 2657 H
18.549 21026 23337 26217 28300 i2
19812 22362 24736 27.688  29.819 3
21064 23685 26119 29,141 31319 14
22307 24996 27488 30578 32801 i5
23542 26296 28.845 32000  34.267 16
24769 27587 30191 33409 35718 17
25980  28.869  31.526  34.805  37.156 18
27204 3043 32852 36191 38582 19
28412 31410 34170 37.566  39.997 20
20615 32671 35479 38932 41401 21
30.813 33924 36781 40290 42796 22
32007 35172 38076 41638 44181 23
33.196 36415 39364 42980 45539 24
34382 - 37.653  40.647 44314 46928 25
35563 38885 41923 45642 48290 26
36741 40113 43.195 46963 49.645 27
37.916 41337 44461 48278 50.994 28
39.087 42557 45722 49588 52336 29
40256 43773 46979 50892 53672 30
51805 55759 59342 63.691  66.767 40
63.167  67.505 71420 76154  79.490 50
74397  79.082 83298 88381  91.955 60
85527  90.531 95023 100424 104213 70
96,578 101879 106.628 112328  116.320 80
107.565 113145 118135 124115 128.296 90
118.499 124343 129563 135811 140.177 100

MIFRA-1 velues of Fy

dfn
ad o 7 2 3 4 5 6 7 8 g
0.70 39.86 49.50 5359 5583 5724 5820 SB91 50.44 59.86
0.05 16145 199.50 21571 224.58 23016 23399 23677 238.88 240.54
1 o025 647.79 799.50 86416 B899.58 92185 93711 94822 056.66 963.28
001 4052.2 49995 54034 5624.6 57636 58500 59284 59811 60225
0:005 | 16211 20000 21615 22500 23056 23437 23715 23925 24091
(.10 853 900 916 924 929 933 935 937 938
005 1851 1900 1916 1925 1930 1933 1935 1937 1938
2 0025 3851 3900 3917 3925 3930 3933 3936 3937 3939
o o01 9850 99.00 9907 9925 9930 9933 0936 99.37 49.39
0.005 198.50 199.00 199.17 19925 19930 19933 199.36 19937 199.39
0.19 554 546 539 534 531 528 527 525 524
0.05 1013 955 928 912 901 894 889 B85S 88!
3 0025 1744 1604 1544 1510 1488 1473 1462 1454 1447
0.01 3412 3082 2946 2871 2824 2791 2767 2749 2735
0.005 5555 49:80 4747 4649 4539 4484 4443 4413 4388
0.10 454 432 419 411 405 401 398 395 394
0.05 271 694 659 639 626 616 609 604 600
4 0025 1222 10.65 998 960 936 920 907 898 890
001 2020 1800 1669 1598 1552 1521 1498 1480 1466
0.003 3133 2628 2426 2315 2246 2197 262 2135 2114
0.10 406 378 362 . 352 345 340 337 334 332
0:05 - 661 579 541 . 519 505 495 488 482 ATT
5 0025 .01 843 776 739 715 698 685 676 668
0.0 1626 1327 1206 1139 1097 1067 1046 1029 1016
0.00% 2278 1831 1653 1556 14.94 1451 1420 1396 1377
030 378 346 329 318 311 305 301 298 296
0.05 599 544 476 . 453 . 439 428 421 415 410
6 0025 881 726 660 623 559 582 570 560 552
0.01 1375 1092 978 945 875 847 B26 B8I0 798
0.005 1863 14.54 1292 1203 1146 1107 1079 1057 1039
0.10 359 326 307 296 288 283 278 275 2720
0.05 559 474 435 - 412 397 387 379 373 568
7 0025 807 654 589 552 529 512 489 490 482
0.0 1225 955 84S 78S 746 719 699 684 6721
0.005 1624 1240 1088 1005 952 916 889 888 851
0.10. 346. 301 292 281 273 267 262 259 256
0.05 532 445 407 384 369 358 350 344 339
8 0.025 757 606 542 505 482 465 453 443 436
0.01 1126 865 739 701 663 637 618 603 591
0.005 1469 1104 960 881 830 795 769 750

134



$4EH RwR #£tR

i 2E4-2

Values of Fo

dbn
I iz 15 20 24 30 40 60 120 o did
60,19 6071 61220 6174 6200 4226 6233 6279 6306 | 440
24188 24301 24595 24801 24905 256,10 25114 25220 25325 | 005
96863 97671 9R4.87 $93.10 99775 100141 100560 1009.80 101402 | 0.025 ]
60558 61063 61573 62087 6234.6 £260.6 62867 6310 63304 8.0
24224 24426 24630 24836 24940 0 25044 25148 25253 23359 0.805
939 941 942 944 9450 946 947 947 948 | 01D
1940 1941 1943 1945 1945 1946 1947 1948 1949 | 005
3040 3941 3943 3945 3946 3946 3047 3948 3949 | 00625 2
9040 9942 9043 90435 . 9846 . 99.47 9947 9948 9949 | 00
19940 199.42 199.43 19945 19946 19947 19947 19948 19949 | 0005
§23 - 8532 52060 518 5318 - 517 516 515 504 | G.i0
879 874 370 BB6 864 862 B3IY 85T 835 | 005
1442 434 1425 1407 1412 1408 1404 1399 1395 | 0025 3
2723 2705 2687 2869 2660 2650 2641 2632 26322 | 001
4369 4339 4308 4278 4262 4247 4231 4215 4199 | 0005
392 - 350 387 384 3383 0 382 386 379 378 | 000
596 591 586 38 577 575 59X 589 566 | 005
884 - 875 BG6 836 - BS5] 846 841 836 831 0825 4
14.55 1437 1420 1402 1393 1384 1375 1365 1356 | 000
20,97 2070 2044 20,17 2003 0 1989 1973 1961 1947 | 0005
330 327 324 321 339 337 316 34 302 0f 040
474 468 462 456 453 430 446 443 440 | 605
662 652 543 633 628 623 618 612 647 | 0025 5
1005 989 872 955 947 838 920 820 ol G.af
1362 1338 1305 1200 1278 12466 12353 1240 1227 | 0005
2054 200 287 284 282 Z2BG 278 276 274 | 010
406 400 394 387 384 381 377 34 390 | 005
546 537 527 5.7 532 0 507 801 496 480 | 0025 6
787 172 156 740 731 723 T4 706 697 | OO
1025 1003 981 95¢ 947 936 924 932 900 | 4005
270 267 263 259 258 256 254 251 249 | O
364 357 351 344 341 338 334 330 327 ) 00%
476 467 457 447 441 436 431 4325 4§ 0025 7
662 647 631 616 607 . 399 391 582 574 | 001
38 838 797 RIS 7640 753 142 1310 R | G005
254 250 246 242 240 238 236 234 232 | 040
335 328 322 315 3412 308 304 301 297 § 005
430 420 430 400 395 389 384 378 373 | 0025 8
3.8] 567 5532 536 528 520 512 303 455 | 00
7.21 .01 681 661 650 640 628 618 606 | 0005

ME4-3
Values of Fy din

afd o ! 2 3 4 3 ) 7 8
0.0 336 301 281 269 261 255 351 247
0.05 512 426 386 363 348 337 329 13
9 0025 7.21 571 508 472 448 431 420 410
.01 10.56 BO2 699 642 605  5B0 561 5.47
0005 | 1361 0 872 796 747 713 . 688 . 649
0.10 3.29 292 273 261 252 246 241 238
- 0.05 496 41 3 S48 0 333 322 314 47
10 0025 6.94 546 483 447 424 407 395 385
0.07 10.04 756 655 589 564 339 520 506
0005 | 12.83 943 808 734 687 454 &30 &12
.10 3.23 286 266 254 245 239 234 230
0.0% 4.84 398 3359 336 320 309 301 2.5
IFooms | 67 526 463 428 404 388 376 366
0.01 9,65 721 822 567 532 507 480 474
0.005 F 1223 891 760 688 642 610 586 . 568
0.io 3.18 281 281 248 0 239 233 228 2024
0.05 4.75 389 349 326 311 300 291 285
12 0023 6.53 510 447 412 3389 373 361 351
0.01 9.33 693 595 341 306 482 464 450
0005 1 1195 851 723 6352 607 576 552 535
0.10 3.14 276 255 243 235 228 123 29m
005 487 381 341 318 - 303 292 283 2.7
13 0025 .41 497 435 400 377 360 3148 339
001 9.07 670 5774 521 4386 462 444 430
0005 | 11.37 818 683 623 579 548 525 508
TRl 3.10 273 252 239 231 224 219 21%
0.05 460 374 334 311 296 28% 276 2470

14 0025 630 486 424 389 366 350 338 320
Q.01 8.86 631 556 504 469 446 428 4.4
0.005-1 11.06 792 668 600 536 526 503 486

0.10 3.07 270 249 236 2727 221 216 212
0.05 4.54 368 329 306 290 279 271 284

15 0.025 6.20 477 415 380 358 341 329 3720
0.01 868 636 542 489 456 432 414 4ADD
0.005 1 1080 770 648 580 537 507 485 467
0.10 3.05 267 246 233 224 218 233 209
0.05 4.49 363 324 301 285 274 266 259

16 0025 6.12 469 408 373 380 134 322 312
001 8.53 623 529 477 444 420 403 3.80
0005 | 1058 751 630 564 521 491 469 457

e = fr T =5 e
e = j}t?j fiis) f%'? 75 % =1 71‘"}




$4FH BEE AR

Hi#4-4

Values of £y

ain

3.54

10 12 13 20 24 30 40 60 120 @ afd
2.42 238 234 230 2280 225 223 221 2,18 | 040
314 307 0 301 0 294 - 250 - 286 283 279 275 1 005
3.06. 387 377 367 361 0 356 351 245 339 | 0025 9
5.26 511 486 - 48F - 473 - 465 457 448 440 00]
642 £33 603 583 0 573 562 552 5.41 530 | 0.005
232 . 237% 224 0 220 - 218+ 216 213 2,11 208 | 010
208 0 301, 285 - ATP M 270 268 262 258 | 005

177 342 352 34F 337 331 3.26 320 334 | 0025 I
485 471 4356 441 433 - 425 417 408 400 | o

585 566 547 527 . 517 507 497 486 475 | 0005
T 225 2.24 217 212 21 208 205 203 200 | 000

285 279 - 272 265 0 26 2.57 253 249 245 | 005

3.53 3.43 333 323 YT 312 3686 300 0 294 | 0025 I
454 - 440 - 425 418 402 394 386 378 369 | 007

542 524 505 486 476 0 4865 455 445 434 | 0005

299 215 210 206 0 204 201 199 196 193 | 010

275 269 262 254 131 2.47 2.43 238 234 | 005

3.37 3% 318 307 - 302 296 291 285 279 | 0825 12
430 416 - 401 386 378 AN 362 354 345 | o

500 491 41 453 0 443 . 433 423 412 401 | 0805

T 214 2,10 205 201 198 1.96 1.93 150 - 188 | oo
267 260 253 246 - 242 238 234 230 225 1 00F
325 315 305 295 286, 284 178 272 266 | 05 13
410 396 3.82 3660 339 3.51 3.43 334 - 3235 1 09 :
482 464 446 427 417 407 397 3.87 376 | 0005
210 0 205 201 196 1.94 1.91 1.89 1.86 1.83 | 0.0

2.60 2.5% 246 239 235 2.31 227 2732 2.18 | 005

315 3.05 205 284 279 - 273 267 261 255 | 0025 4
394  3B0 - 366 351 343 335 3.27 318 . 309 | 001

480 443 4725 406 396 386 3 366 355 | o005
2.06 202 197 192 190 1.87 1.85 1.82 179§ 0.J0

2.5% 248 240 233 229 235 2.20 216 211 1 00s

106 285 286G 276 LW 264 259 252 246 | op2s IS
380 367 352 337 A 3 3.13 305 296 | oor

442 425 407 388 0 3179 3489 3.58 348 337 | 0005
203 199 1.94 1.89 1.87 - 1.84 1.81 178 175 | 010

249 242 235 208 224 219 215 2.11 206 | 005

299 289 279 268 263 - 237 2.51 245 238 | 0025 I6
1.69 3.55 341 326 318 310 3.02 293 284 | oo

427 4.10 392 373 3.64 3.44 3.33 322 )} 0005

Mtd-5

Values of Fy - dfn
dafd o 1 2 3 4 5 6 7 8 Y

0.10 303 2.64 244 2.31 2.22 2.15 210 2.06 203

0.05 4.45 3.59 320 2.96 2.81 2770 2.61 2.35 2.49

17 0025 6.04 462 401 3.66 344 3.28 3.16 308 288
001 8.40 811 5.18 4.67 4.34 4.10 393 37 3.68
0.005 10.38 7.35 6.16 3.50 S3.07 478 4.56 4,39 425
R0 - 301 262 242 2.29 220 213 208 204 200
3.05 441 3.55 3,16 293 277 2.66 2.58 2.51 2.46

18 0035 5.98 4.56 395 3.61 3.38 3.22 3.10 3.01 293
0.01 8.29 &6.01 589 458 4.25 401 384 371 3.60
0005 | 1022 7.2 6,03 537 496 4.66 4,44 4.28 4.14
Q10 290 261 240 2.27 218 2.13 2.06 202 1.98
005 438 3.52 3.13 2.90 274 2.63 254 2.48 242

19 0.025 592 4.51 380 3.56 333 317 305 296 288
0.0 1. 818 593 5.0 4.50 417 394 377 3.63 3.52
0.005 1007 7.09 5.92 327 485 4.56 4.34 4.18 4.04
10 297 - 259 2.38 2.25 2.16 209 204 2.00 196
005 435 349 310 2.87 27 2.60 .51 245 233

2 0.025 3587 446 3.86 351 3.20 3.13 30 2.91 2.84
0.01 - 810 5.85 454, 4.43 4.1) 3.87 3.70 3.56 3.46
0.005.. 994 6,99 5.82 5.17 4,16 4.47 4.26 409 396
0.1 296 - 257 236 0 223 214 208 202 1.98 185

. 005 4.32 347 307 2.84 2.68 2.57 2.49 242 237
21 0.025 583 442 382 3.48 325 309 2.97 287 280
X1 8.02. 578 4,87 4.37 4.04 381 3.64 3.3 3.40
(.005 .83 6.89 5.73 509 4,68 439 4.18 4.01 3.88

Al 295 2.56 2.35 222 2.13 206 2 1.97 193

- 0495 430 - 344 305 2.82 2.66 2.55 246 2.40 234
22 0025 579 4.38 378 344 322 305 293 2.84 2.6
0.01 7.95 572 482 4.31 399 3.76 3.59 345 3.35
o005 973 6.81 5.65 502 . 4.6 432 4.11 394 381
010 2594 2.55 2.34 221 211 2.05 1.99 1.85 1.92

.05 428 3.42 3.03 2.80 1.64 2.53 244 .37 2.32

23 0025 575 435 3.75 341 318 o302 2.90 281 2.73
6.01 7.88 5.66 4.76 4.26 3.94 an 3.54 341 3.30
0.005 963 673 5.38 495 4,54 4.26 4,05 3.88 375

010 2493 2.54 2.33 219 210 2.04 1.98 1.54 181
0.05 426 343 301 278 262 2.51 2.42 2.36 2.30

24 0025 572 4.32 392 3.38 3.15 2599 2.87 278 270
0 7.82 5.01 4.72 4.22 3.90 3.67 3.50 336 3.26
0.003 2,35 65.66 552 4.89 4.49 4.20 399 383 369




$EEH EXNR £ H

HER4-6
M4-7
fn : e Values of £, " dfn
Values of Fe — — d afd -« 7 2 3 4 5 6 7 & 9
w0 12 15 220 24 300 40 60 10| o dHd _ —
e e AR EEE:
245 238 2310 223 219 215 210 206 201 | 005 25 0025 | 569 429 369 335 3. ’ PO s
292 28 272 262 256 250 244 238 232 | 0025 17 oor | 717 e bes a2 297 285275 268
3597 - 3467 331 316 308 300 292 283 275 | 00 05 | 943 660 545 4se 443 a1s  ase  ave gt
4140 397 7379 361 351 34 331 321 310 | 0005 _ - - : : 43415 354 398 364
198 193 189 184 181 178 LTS 172 169 | 040 'g‘ég i'zé igg 231 247 208 201 19 192 188
241 234 0 227 219 215 21 206 22 197 | 005 s oo | se . 298 274 256 247 239 232 227
987 277 267 256 250 244 238 232 226 | 0025 I8 : 66 427 367 333 310 294 282 273 265
751 347 393 308 300 292 284 275 266 | 0.0I 00l | 772 553 464 414 382 359 342 329 318
403 . - 186 368" 2480 140 3.30 5.20 3.10 209 0.005 8.005 941 6.34 5.41 4,79 4.38 410 3.89 373 3.60
196 191 186 181 L7 176 L73 L0 167 | 000 000 | 290 251 230 - 247 207 200 195 191 187
238 231 223 216 - Z1 207 203 198 193 | 005 005 | 421 335 296 273 257 246 237 231 225
o8 A 282 251 . 2450 249 233 297 290 1 DoEs 1o 27 0025 1 563 4,24 3.65 3.31 308 2.92 2.80 271 263
343 3300 315 300 292 284 276 267 258 | O : 001 | 768 549 460 41 378 356 339 326 315
393 376 359 340 337 321 511 300 289 | 0.005 : 0.005 | 934 649  S36 474 434 406 385 369 356
194 189 184 LT LM77 LT L7l 168 1641 040 020 | 289 250 229 216 206 200 194 190 187
235 228" 2200 212 208 204 199 195 190 | 005 005 | 420 334 295 271 256 245 236 229 204
277 268 257 246 24170235 220 222 216 | 0025 20 28 0025 | 561 422 363 320 306 250 278 260 16
3377 323 309 294 286 2I8 269 261 252 |60 001 | 164 545 457 407 375 353 336 323 ;;
385 368 3500 332 3 342 302 292 281} 000 : 0005 | 928 644 532 . 470 430 402 381 365  3:
192 187 183 178 175 172 169 166 182 | 0J0" oo 12
932 225 218 240 205 201 19 192 187 | 005 0.05 42132 g'ig 22 2B e sy 1 18 186
273 . 264 253 242 237 231 225 238 211 | 0025 20 29 0025 | 559 420 361 - 327 S B A
331 317 303 288 © 280 272 264 255 246 | 601 Coor V7% sa s 27 304 288 276 267 259
377 360 343 324 315 305 295 284 273 | 0005 _ ooos | 033w 54404 373 350 333 320 309
190 186 181 176 173 L7 167 164 166 | 0J0 o.'o ' ) 228 A66 42635 37T 36 48
230 223 215 207 203 198 194 189 184 | 005 20| 288 249 228 244 205 198 193 188 185
270 260 250 - 239 233 227 221 214 208 | 0025 22 005 | 417 332 292 269 253 242 233 237 221
326 312 298 283 275 267 258 250 240 | 00 30 0025 | 557 A1 359 325 303 287 275 265 257
370 354 338 3.8 308 208 2.88 277 266 | 0.005 0.0f 756 . 539 431 402 3.70 347 330 317 307
189 18 180 174 172 169 166 162 L5 | 040 0005 1 918 635 5240 462 423 395 374 358 345
227 220 213 205 201 196 191 186 181 | 005 @10 | 279 239 218 204 195 187 182 177 174
267 257 247 236 230 224 218 211 204 | 0025 23 | 005 | 400 315 276 253 237 225 217 210 204
321 307 293 278 270 262 254 245 235 | 00l 60 0025 | 529 393 338 301 279 263 251 241 233
364 347 330 312 302 202 282 27t 260 | 0005 007 | 708 498 433 365 334 312 295 282 272
188 183 178 173 170 167 164 161 157 | 0JO 0005 | 849 579 473 414 376 349 329 313 301
225 218 211 203 19% 194 189 184 179 | 005 oap | 275 235
264 254 244 233 227 221 215 208 201 | 0025 M 005 | 392 307 éég i’i? ;gg if? ;'{?)"; s Lot
347 303 280 274 266 258 249 240 231 | 00 J20 0025 | 515 3.80 323 289 267 2y 33 202 156
359 342 325 306 - 297 287 277 266 255 | 0.005 0.0] ' ' o ‘ - = 239 230 222
. 685 475 395 348  A17 296 279 266 256
0005 | 818  S54 450 397 355 328 309 293 28]

B FRGH AETH

e




$ETH BLR AR

B 4-8

Valués of F‘;

10 12 5 20 M 30 40 60 120 &  did
187 U182 1770 L7200 LE9 186 163 159 156 | 0.0
224 248 209 201 196 192 187 182 177 | 005
260 251 241 2300 224 218 212 205 198 | 0025 25
303 299 285 270 282 254 245 . 236 227 | 001
353 0 337 3200 30F 292 282 272 261 250 | 0.005
186 18t 176 L7 168 165 161 158 154 | 000
222 215 207 199 195 190 185 180 175 | 005
259 249 239 228 222 216 209 203 195 | 0025 26
309 296 2Bl 266 258 250 242 233 223 | o0f
349 333 315 297 287 277 267 256 245 | 0005
185 180 175 L70 167 164 160 157 153 | oM
2200 213 Zos 197 193 188 1B4 179 173 | 005
257 247 236 225 249 213 207 200 193 | 0035 27
306 293 278 263 255 247 238 229 220 | 00
345 328 311 293 283 273 263 252 241 | 0005
184 179 174 169 165 163 159 156 152 | 000
219 21z 204 196 181 187 182 177 17t | 0.05
255 245 234 223 217 21 205 198 191 | 0025 28
303" 280 275 260 252 244 235 226 217 | 0.0/
34k 325 307 289 279 269 259 248 237 | o005
183 178 173 168 165 162 158 155 151 | 040
218 2100 203 194 190 185 181 175 170 | 005
253 243 232 221 215 209 203 196 189 | pozs 20
300 287 273 257 249 241 233 223 214 | 00!
338 321 304 286 276 266 256 245 233 | 0005
182 177 172 167 184 161 15T 1S4 150 | og0
216 209 201 193 189 1®4 179 174 168 | 0.05
251 241 231 2200 214 207 201 194 187 | oozs 30
298 284 270 255 247 239 230 221 211 | 007
334 338 381 282 273 263 252 242 230 | 0005
L1 166 160 154 151 148 144 140 135 | o0
199 192 184 175 LW 165 159 153 147 | 005
227247 206 194 1B 187  L74 167 158 | 0025 60
263 250 235 220 212 203 194 184 173 | 61
290 274 257 239 229 219 208 196 183 | ocoos
165 160 155 148 145 141 137 132 136 | 000
191 183 175 166 161 155 150 143 135 | 008
216 205 194 182 176 169 161 153 143 | 0025 120
247 234 219 203 195 18 176 166 153 | 007
271 254 237 219 209 198 18T 175 161 | 0.005




