The shape of the distribution of sample means is always
that of an approximately normal distribution. T-F, Why
or why not?

Determine the level of the confidence given
the confidence coefficient z(a/2) for the
following situation:

2(a/2) = 2.58
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Student: Kristi Goss Instructor: Jeffrey Edmunds Assignment: W4: Assignment 2
Date: 10/28/15 Course: Statistics | MAT2058 S03 (12) Homework

1. A newspaper provided a "snapshot” illustrating poll results from 1910 professionals who interview job applicants. The
illustration showed that 26% of them said the biggest interview turnoff is that the applicant did not make an effort to learn
about the job or the company. The margin of error was given as + 3 percentage points. What important feature of the poll

was omitted?

Choose the correct answer.
(O The sample size

(O The confidence level

() The point estimate
(O The confidence interval

2. Find the critical value z , , that corresponds to the given confidence level.
89%

Z,/0% (Round to two decimal places as needed.)

3. Aclinical trial tests a method designed to increase the probability of conceiving a girl. In the study 400 babies were born,
and 340 of them were girls. Use the sample data to construct a 99% confidence interval estimate of the percentage of girls
born. Based on the result, does the method appear to be effective?

< p< (Round to three decimal places as needed.)

Does the method appear to be effective?

(O Yes, the proportion of girls is significantly different from 0.5.
(O No, the proportion of girls is not significantly different from 0.5.
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4. Do one of the following, as appropriate. (a) Find the critical value z_, 5, (b) find the critical value t; 5, (c) state that neither
the normal nor the t distribution applies.
Confidence level 98%; n=21; o is unknown; population appears to be normally distributed.

Click here to view a table of critical t-values.'
Click here to view page 1 of the standard normal table.2
Click here to view page 2 of the standard normal table.®

Find the critical value.
O A. tas2 =2.528
O B. Z,/2=233
O c. tys0=2.197
OD. z,,,=2.055

(O E. Neither normal nor t distribution applies.

1: t-table
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t distribution: Critical t values
Arcain One Tail
0005 oaql 0025 005 010
Degrees of Area in Two Tails
Freedom oo 002 005 010 020
1 63.657 31821 1.706 6.314 3078
2 9925 6965 4303 2920 1886
3 5841 4.541 3182 2353 1638
- 4604 3747 2776 2132 1533
5 4032 3365 257 2015 1476
& 3207 3143 2447 1943 1440
7 3499 2998 2365 1665 1415
a8 3355 2896 2306 1860 1397
9 3250 2821 2262 1833 1383
) 369 2764 2228 1.812 1372
1 3106 278 2201 1.796 1363
12 3,055 2681 2179 1.782 1356
13 301 2650 2%0 L7171 1350
H 29717 2624 2us 1761 1345
15 2947 2602 213 1753 1341
6 a9 2583 20 1.746 1337
17 2898 2567 2n0 1.740 1333
18 2878 2552 201 1734 1330
9 2861 2530 2093 1729 1328
20 2845 2528 2086 1.725 1325
21 283 2518 2.080 1721 1323
22 2919 2508 2074 17 1321
23 2807 2500 2069 1.714 1319
24 2797 2492 2064 )] 13518
25 2787 2485 2060 1.708 1315
26 27718 2479 2056 1,706 1315
27 2 2473 2052 1.703 1314
28 2763 2.467 2048 1.701 1313
29 2756 2462 2.045 1693 130
30 2750 2457 2042 1.697 1.310
31 2744 2453 2040 1696 1309
32 2738 2449 2037 1.694 1309
33 2733 2.445 2035 1692 1308
34 2728 240 2032 169 1307
35 2724 2438 2030 1,690 1308
36 2m 2.434 2028 1.688 1306
27 2715 2431 2026 1687 1305
38 2 2.429 2024 1686 1304
39 2708 2426 2023 1.685 1304
40 2704 2423 2021 1684 1303
45 2690 2412 201 1679 1301
50 2678 2403 2009 1676 1259
60 2860 2390 2000 1671 1296
70 2&48 2381 1994 1667 1254
80 2639 237 1.990 1,664 1292
90 2632 2368 1987 1662 1.291
100 2626 2364 1.984 1660 1200
200 280 2345 1972 1.653 1288
100 2592 2339 1968 1650 1284
400 2588 2336 1966 1.649 1284
500 2588 2334 1965 1648 1283
1000 25891 2330 1962 1.646 1282
2000 2578 2328 1961 1646 1282
Large 2576 2326 1960 1645 1282
Degrees of Ares in One Tail
Freedom 0005 om 0025 005 010
Area in Two Tails
oo 0.02 005 010 0.20
2: normal table page 1
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|
NEGATIVE z Scores .
z 4]
_ Standard Normal (z) Distribution: Cumulative Area from the LEFT
z 00 0! 02 03 04 05 6 o7 08 09
—350
and
lower Kslelnd]
~34 0003 0003 00035 0003 0003 0003 0003 0003 0003 0002
-33 0005 0005  .000S 0004 0004 0004 0004 0004 D004 0003
-32 0007 0007 0006 0008 0006 0006  0CO6 0005 0005 0005
3 0010 0009 0008 0009 0008 0008 0008  0OOB 0007  .0CO7
-30 o3 Relulk] o3 Relell) ooz Relell oon oom o010 0010
-29 0019 0018 0018 0017 006 0016 0015 0015 0014 0014
—248 0076 0025 0074 0023 0022 0072 oo 0021 0020 0019
—27 0035 0034 0033 0032 0031 0020 00629 0028 0027 0026
-26 0047 0045 Q044 0043 oo 0040 0039 0038 0037 0036
—25 0062 0060 0059  .0057 0055  .0054 0052 0051 * 0049 0048
=24 0082 0080 0078 0075 0073 007 0069 0068 A 0066 0064
—23 0107 0104 .0102 0095 0096 0094 009 0089 | 0087 0084
-2.2 0139 0136 0132 0129 0128 0122 ong on6 ong one
-21 0179 0174 0170 0166 0162 0158 0154 0150 0146 0143
-20 0228 0222 0217 0212 0207 0202 0197 0192 0188 0183
-19 0287 0281 0274 0268 0262 0256 0250 0244 0239 0233
—18 0359 0351 03414 0336 0320 0222 0314 0307 0201 0234
=17 0446 0436 0427 0418 0409 04D 0392 0384 0375 0367
—16 0548 0537 0526 0516 0505 * 04585 0485 0475 0465 0455
-15 0668 0655 0643  .0630 0618 0606 0594 0582 057 0559
—-14 0808 0793 0778 0764 0749 0735 0721 0708 0694 063l
—13 0968 0981 0934 0918 0901 0885 0869 0853 0838 0823
—12 5 na mz 1063 1075 1056 1038 1020 1003 0935
-n 1357 1335 1314 1232 127 1251 1230 1210 190 n70
—10 1587 1562 1539 1515 1492 1469 1446 1423 1401 1379
—09 1841 1814 1788 1762 1736 m 1685 1660 1635 1611
—04a 2ng 2080 206 2033 2005 | 1977 1929 1922 1894 1867
~0.7 2420 2389 2358 2327 2256 | .2266 2236 2206 277 2148
-06 2743 2709 2676 2643 267 2578 2546 2514 2483 2451
-0.5 .3085 050 3015 2981 2046 | 2012 2877 2843 281G 2776
-0.4 3446 3409 3372 3336 2300 | 3284 3228 3192 3156 K1vd
-0.3 387 3783 3745 3707 3669 | 3632 3534 3557 3520 3483
-0.2 4207 168 4129 4090 2052 | 4013 3974 3936 3897 3859
-0 ABO2 4562 A522 A483 4443 | 4404 4364 4325 4286 4247
-00 5000 A9B0 4920 4880 4840 | 4801 A761 4721 4681 464
NOTE: For valies of 2 below =348, ise 0.0001 for the arca,
*Use these cammon vaiues that result from interpoiation:
Z SCore Area
-1645 00500 ==
—2575 00050 -
3: normal table page 2
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0z
I stondard Normal (2) Distribution: Cumulative Area from the LEFT
z 00 01 02 03 04 05 06 .07 08 03
0.0 5000 5040 5080 5120 5160 5199 5239 5279 5319 5359
o) 5398 5438 5478 5517 5657 5596 5636 5675 5714 5753
02 5793 5852 5871 5910 5928 5987 6026 6064 6108 6141
03 6179 6217 6255 6293 633 6368 6406 6443 6480 6517
04 6554 6591 5628 6664 6700 6736 6772 6808 6844 6879
0s 6915 6950 B985 1019 084 088 .N23 nsz 190 7224
06 7257 7291 7324 7357 7383 7422 7454 7486 2517 7549
0.7 7580 76N 7642 7673 7104 1734 2764 7794 7823 .7852
0.8 788) 7910 7959 7967 7995 BO23  .BOS 8078 8106 8133
Y 8159 8186 8212 8238 8764 8289 .83 8340 8365  .B389
10 8413 B4Z8  B46) B4BS 8508 8BS} 8554 8577 8599 8621
n B6AZ 8665 8686 8708 8729 B9 8770 8790 8810 8830
12 8849  B86Y 8888 8907 8925 8944 8362  .BIBC  .8Y9Y 5015
13 9032 9049 9066 9082 9093 .95 9131 9147 9162 9177
L4 9192 9207 9222 9236 9251 9265 9279 9292 9306  .9319
15 9332 9345 9357 8370 9382 9394 9406 9418 9429  944)
18 9452 9263 9274 9484 9485 + 9505 8515 9525 9538 9545
7 9554 9564 9573 95862 959 9599 9608 966 9625 9633
18 9641 9649 9656 9664 9671 9678 9686 9693 9699 9706
19 9713 978 9726 9732 9738 | 9744 9750 9756 9761 9767
20 9772 9778 9783 9788 9792 | 0798 9803 9808 9812 9817
21 9821 5826 5830 9834 9838 | 9842 9846 9850 9854  .9857
22 9861 0864 9868 9871 0875 | 9878  .988] 9884 9887 9890
23 5893 9836 9898 9901 9904 | 9906  .9509 39N 9913 5916
24 9918 9920 9922 9925 9927 | 9929 503 9932 9934 9936
25 8938 9940 594 9943 9945 | 9946 5948 9949 . 995 9952
26 9953 9955 8956 9957 9953 | 9360  .8%6l 9962 A 9963 9964
27 9965 9966 5967 9368 9969 | 9970 9971 9972 9973 9974
28 8974 9975 5976 9377 9977 | 9978 5979 9979 | 9980  .993
28 9981 9982 5982 9983 9984 | 9984 9985 9985 9986 9986
30 9987 9987 5987 9983 9988 | 9989 5989 9989 | 9990  .9590
£ 9950 999 5991 9991 9992 | 9992 9992 9892 | 9993 9933
32 9993 9933 5994 9394 9934 | 9934 5994 9595 | 9955 9935
33 9985 9995 9995 9996 9936 | 9996 9996 9996 | 9986 9997
3¢ 9997 9997 5997 9997 9997 | 9997 G997 9997 | 9997 9998
350 9939
and up
NOTE: For values of z above 3.49, use 0 9994 for the area Common Critical Valu
*Use these common values that result from interpolation: Confidence | Critical
Z score Area Value
1645 09500 - 0.90 1645
2575 09950 - 0.95 196
099 2575
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5. In atest of the effectiveness of garlic for lowering cholesterol, 44 subjects were treated with garlic in a processed tablet
form. Cholesterol levels were measured before and after the treatment. The changes in their levels of LDL cholesterol (in
mg/dL) have a mean of 2.8 and a standard deviation of 19.3. Complete parts (a) and (b) below.

Click here to view a t distribution table.?
Click here to view page 1 of the standard normal distribution table.®
Click here to view page 2 of the standard normal distribution table.®

a. What is the best point estimate of the population mean net change in LDL cholesterol after the garlic treatment?

The best point estimate is mg/dL.
(Type an integer or a decimal.)

b. Construct a 90% confidence interval estimate of the mean net change in LDL cholesterol after the garlic treatment. What
does the confidence interval suggest about the effectiveness of garlic in reducing LDL cholesterol?

What is the confidence interval estimate of the population mean p?

mg/dL<p < mg/fdL
(Round to two decimal places as needed.)

What does the confidence interval suggest about the effectiveness of the treatment?

(O A. The confidence interval limits contain 0, suggesting that the garlic treatment did not affect the
LDL cholesterol levels.

(O B. The confidence interval limits contain 0, suggesting that the garlic treatment did affect the LDL
cholesterol levels.

(O C. The confidence interval limits do not contain 0, suggesting that the garlic treatment did affect the
LDL cholesterol levels.

(O D. The confidence interval limits do not contain 0, suggesting that the garlic treatment did not affect
the LDL cholesterol levels.

4: Critical t values
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t Distribution: Critical t Values

Left tail ' Area In Ona Tall A
0.005 0.01 0,025 005 0.10 ~
Dagreas of Araa {n Two Talts |
Freedom 0.0 0.02 0.05 0.10 0.20
1 63.057 31.821 12,708 6314 3.078
2 9.925 6.065 4.303 2920 1.880
9 5.841 4541 3,182 2353 1.638
4 4.804 3747 2.776 2132 1533
5 4.032 3365 2.57 2015 1.476
6 3.707 3143 2.7 1,043 1.440
7 34980 2008 2,385 1.895 1415
8 3.356 2.600 2,308 1,880 1307
Criticd # value S 3.250 2,821 2.262 1.833 1383
(negativa) 10 3.169 2764 2,228 1812 1372
1 3.108 2718 2,200 1.706 1363
12 3.055 2.681 2179 178 1.356
13 3.012 2,650 2.160 177 1.350
14 2477 2.624 2,145 1761 1345
Right tail 15 2.947 2.602 2431 1753 1341
16 29 2503 2,120 1748 1357
17 2.898 2,567 2110 1749 1333
18 . 2878 2,552 2.101 1734 1330
10 2.861 2,539 2,003 1729 1.328
20 2.845 2.508 2,088 1725 1325
21 2.831 2.518 2.080 1721 1323
22 2.819 2.508 2.074 1717 1321
a 23 2.807 2.500 2.089 1714 1319
| 24 | 2w 249 2.084 1.1 1.318
25 i 2707 2,485 2,060 1708 1.310
% | 2778 2.479 2,058 1706 1315
‘C" itical ; value 27| 2.1n 2473 2.052 1708 1314
positive 28 2783 2407 2.048 1701 1313
20 2.756 2482 2,045 1.6% 131
30 2.750 2457 2.042 1.607 1310
3 2.744 2453 2,040 1,666 1,300
32 2.738 2449 2,037 1,604 1300
3 2733 2445 2035 1,680 1.308
34 2.728 2441 202 1.091 1.307
Two tails 35 2724 2.438 2.030 1.680 1206
36 2.9 2434 2.028 1.648 1300
37 275 2431 2.028 1.887 1306
o 2429 2.024 1.686 1304
39 2.708 2426 202 1.685 1304
10 2.704 2423 2,02 1.684 136
45 2.690 2412 2.014 1.679 1301
50 2.678 2403 2,008 1.676 1250
alz al2 60 2.660 2300 2,000 1.671 1200 i
i . 70 2.048 2381 1994 1.687 1204 b
l 80 2.3 2474 1.0% 1.684 120 '
Critical # valua Critical tvdue % 2.832 2368 1.087 1.2 121
(negative) (positive) 100 2.628 2.364 1.984 1.650 1.200
200 2,601 2345 1.072 1,663 1.286
300 2592 2.339 1.068 1.650 1.284
400 2.588 2.336 1.068 1.649 1.284 i
500 2.588 2.334 1,965 1048 1.283
1000 2.581 2330 1.082 1645 1.282 3‘
2000 2578 2928 1.961 1646 1.282
Lage | 2578 2.326 1.980 1.645 1.282
e ——————— o
Fraedom 0.01 0.025 0.05 0.10
g ’ : >
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5: Cumulative area to the left of negative z scores A
NEGATIVE z Scores
z 0
Standard Normal () Distribution: Cumulative Area from the LEFT |
: | o1 02 @ 04 05 06 o7 08 00
ST T e Ta . R o R o
fower
-34 0003 0003 0002 o006 0003 0003 0008 00 0003 0002
-33 0005 0005 0005 0004 0004 0004 .0004 0004 0004 0002
-32 0007 0007 0006 0006 0908 0008 0006 0006 0005 000
-34 0010 0000 0009 000 0008 0008 .0008 0008 0007 0007
-30 o013 0913 0013 0012 0912 0011 0014 0011 0010 001¢
-29 0010 0018 0018 0017 0018 0016 0015 0015 0014 0014
-28 0026 0325 0024 0003 0023 0022 0021 o 0020 001§
-27 o0ds 0034 0033 0002 0031 0030 0029 o8 0027 002¢
-26 0047 0045 0044 0043 41 0040 0039 0068 0037 003¢
-25 0062 0060 0059 .0057 0055 0054 0052 st L 0040 004¢
-24 0082 0080 0078 075 0073 0071 0009 0058 0066 0064
-23 o107 0104 0102 v 0096 0004 0001 0089 0087 004,
-22 0139 0136 0132 0120 0125 0122 0119 0116 0113 o1
-24 0179 0174 0170 0168 0162 0158 0154 0150 0148 014¢
-20 028 0222 0217 @12 0207 0202 0107 01 0188 o18:
-1.9 87 n2st 0274 eea 0262 0256 0250 o4 0230 mss
-1.8 0059 0351 0334 3% 0329 0322 0314 o 0301 0204
47 0446 0435 0427 0418 0409 0401 0392 0084 0375 0367
-18 0543 0537 0826 0516 0505 0405 0485 0475 0465 045¢
~1.5 0568 0655 0643 0530 0518 0606 0504 0582 0571 055¢
-14 0808 0793 o778 764 0749 0735 o072 0708 0604 0681
-13 0068 0051 0034 o8 0001 0885 0852 0853 0838 082%
1.2 1154 1131 112 4008 1075 1056 1038 1020 1003 0082
~14 1387 1335 1314 A2 4271 1251 1230 4210 1190 MO
-1.0 1587 1562 1539 1515 1492 1469 1446 1423 1401 137§
-00 844 A814 A788 1762 4736 A711 1685 1680 1635 1611
08 2119 2000 2061 2003 2008 1077 1049 1002 1804 1867
-0.7 2420 2380 2358 erl 2208 2266 2236 2208 2177 214
06 2143 2700 2676 243 2611 2578 2546 2514 2433 2451
-05 3085 3050 305 2081 2045 2012 2877 2843 2810 277¢
-04 2448 3409 3372 336 2300 3264 3228 310 3158 3121
-03 3824 3783 ar4s 3707 3560 3632 354 3557 3520 3488
-02 4207 4168 4129 4000 4052 4013 3074 908 3897 288
01 4802 4562 A522 A483 4443 4404 4364 4325 4286 4247
00 | 5000 4960 4020 4820 4340 4801 AT A721 4631 4641
— o — = — e — o
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z Soo1e Ared
S
2575

< BRI EEE ! >

6: Cumulative area to the left of positive z scores A

POSITIVE z Scores
0 =z
Standard Normal (z) Distribution: Cumulative Area from the LEFT

z 00 01 @ ® 04 05 08 07 03 00

— e
04 5308 5438 5478 517 5557 5506 5836 5675 ST 5753
02 | s 58%2 5871 5010 5048 5087 6026 054 6103 B4t
03 | &7 6217 825 020 331 6368 6406 6443 6480 6517
04 | 6554 6501 6628 5604 6700 6736 6772 6308 6344 70
0s 015 5050 6065 7010 7084 7088 7123 7157 7190 7204
08 7257 7201 7324 7387 7280 7422 7454 7486 7517 7540
07 7580 7611 7642 7673 7704 7 7784 7794 7823 7852
08 7881 7910 7039 7057 7995 8023 8051 878 8106 8133
090 8150 8185 8212 2090 8264 £089 8315 5340 8365 8380
10 8413 8438 8461 8485 8508 8531 8554 A577 8500 8621
14 5543 8665 8686 5708 8720 8740 8770 &700 8810 8830
12 249 9860 8088 5007 8025 8044 BOR 8980 8007 9015
13 032 0049 0066 0082 999 0115 03 0147 0162 07
14 4192 9207 w22 %% 9251 9265 9270 L) 9308 9319
15 032 945 0357 70 0782 0304 8406 0419 0429 o441
16 0452 0463 9474 0404 .0405 0505 515 0525 0535 0545
17 0554 0564 0573 0582 2501 0599 0608 9616 0625 0633
18 9541 0640 0656 0064 9671 0678 9003 9603 0600 0706
19 o713 071 7% an 9738 0744 4750 0756 0761 9767
20 o2 o778 0780 o788 9703 o708 800 08 9812 w17
24 2821 0826 980 0034 9238 0342 8845 850 0854 0857
22 9861 0864 0868 0871 0875 0878 4881 884 0887 .saeoi
23 9803 0896 0808 01 0904 0006 9000 11 0013 9016
24 2918 0020 0022 s 0927 0020 001 P 0934 0036
25 9038 0040 0041 04 9045 0046 0048 049 0959 9052
26 9953 9955 00656 %7 9950 9960 0061 9952 0063 9064
27 9985 0066 0067 9938 9959 0070 o 9972 0073 0074
2.8 2074 0075 007 onr 9977 0078 @70 970 0030 9081
20 | 098 0082 0082 0083 9984 0084 0085 085 0086 9086
30 | 098 0087 0087 oneg 9088 0069 680 2089 0090 9990
31| 0090 0091 9001 o001 2992 0002 Eo) 092 9003 9003
32 903 0903 0004 o4 0004 0004 9004 005 0005 9005
33 0005 0005 9005 9008 9996 0006 9908 006 0906 o007 ¥
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350.andup | 9909

: | m 01 @ @© o4 05 08 oo | 08 0

NOTE: For values of zabove 3.40, use 0.9200 for the area.
*Use these common values thal result from interpolation:

Common Critical Values
Confidence Critical

2 8core Area Lewvel Value
pocs o < “om 1o
2575 00660 005 1.6

0.00 2575

>
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6. Twelve different video games showing substance use were observed and the duration times of game play (in seconds) are
listed below. The design of the study justifies the assumption that the sample can be treated as a simple random sample.
Use the data to construct a 95% confidence interval estimate of p, the mean duration of game play.

4051 3874 3858 4030 4314 4823 4658 4031 5009 4832 4327 4318

Click here to view a t distribution table.”
Click here to view page 1 of the standard normal distribution table.®
Click here to view paqe 2 of the standard normal d|str|but|on table

What is the confdence mterval estlrnate of the populatlon mean p'?

< p <
(Round to one decimal place as needed.)

7: Critical t values

https://xlitemprod.pearsoncmg.com/api/v1/print/math 10/28/2015



W4: Assignment 2 Homework-Kristi Goss Page 12 of 17
t Distribution: Critical ¢ Values

Left tail Area In Ona Talt A
! 0.005 o0 0.025 095 0.10 '
Dagieas of | Araain Two Taits
Fraedom 0.01 0.02 .05 0.10 0.20 _
g 63.057 31.821 12.708 6.314 3.078
2 2.925 6065 4300 2.920 1.880
3 5.841 4541 312 2353 1.638
4 4,004 3747 2778 2132 1533
@ _ 5 4.032 3,365 257 2015 1.476
} 6 | 3.707 3143 2.47 1,043 1.440
7 34w 2008 2,365 1.895 1.415
t 8 | 335 2,80 2.308 1,860 1307
Criticd # value a 3.250 2.821 2.262 1.833 1383
(negative) 10 3.109 2764 2.228 1.812 1312
1 3.106 278 2,200 1.796 1.363
12 3.055 2.681 2,179 1782 1356
13 3.012 2.660 2.160 1771 1.350
14 2.077 2.624 2.145 1.761 1.345
Right tail 15 2.047 2,602 2131 1753 1341
16 2.921 2503 2120 1.746 1337
W 2808 2.507 2110 1740 1399
18 | . 2078 2.552 2.101 1734 1330
10 2.861 2.609 2.0 1720 1.328
20 2.845 2.508 2,088 1725 1325
21 2.831 2518 2.080 1721 1.323
22 2019 2508 2.074 1.7 1321
« 23 2.807 2.500 2,089 1714 1319
| 24 2.707 242 2,084 1.m 1.8 :
25 2.767 2485 2,080 1708 1310
26 2178 2479 2.056 1708 1315 i
f”’f“” J' value 27 2.1m 2473 2.052 170 1314
positive 28 2.763 2.407 2.048 1.701 1313
20 | 2156 2462 2.045 1,660 1311
30 | 2.750 2.457 2.042 1.697 1.310
3 2.744 2453 2,040 1,606 1300
32 2.738 2449 2,037 1.604 1300
33 21 2.445 2.035 1.0 1.308
3 2.728 2441 2.032 1.091 1.307
Two tails 35 2.724 2.438 2.030 1,690 1.306 5
a6 279 2434 2.028 1.688 1300
37 2715 2431 2.028 1.687 1.306 '
38 272 2429 2.024 1.686 1304
| 208 2426 202 1.685 1304
0 | 2.704 2423 200 1.684 1308
45 1 2.690 2412 2.014 1.679 1301
0 | 2078 2403 2.000 1.676 1290
alz af2 6 | 2080 2390 2,000 1.671 1296
b } 70 2.848 2381 1.994 1.087 1.204
I T 80 2.3 2374 1,900 1.084 120
Critical # value Critical #value %0 2.632 2368 1987 1082 121
(negative) (positive) 100 2.628 2364 1.084 1.680 1.200
200 2.401 2345 1.072 1,663 1.280
300 2592 2330 1.068 1.650 1.284
400 2.588 2336 1.988 1,649 1.284
500 2588 2334 1,085 1648 1.283
1000 2.581 2330 1.082 1645 1.282 ,
2000 2.578 2328 1.061 1646 1.282 z
Large 2578 2326 1.980 1845 1.282 :
oot , P ESE— R
Freedom 0.005 0.0 0.02% 095 0.10
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8: Cumulative area to the left of negative z scores A
NEGATIVE z Scores
0
Standard Normal {z) Distribution: Cumulative Area from the LEFT :
z | a0 o 02 © 04 05 06 o 08 0
T T e A _ o = e
lower
34 | 00 0003 0003 o6 0903 0003 0008 0000 0003 000%
33 000 0005 0005 0004 0004 0004 0004 0004 0004 000¢
22 | oon 0007 0006 0008 0306 0006 0006 005 0005 000¢
81 0010 0000 0009 0000 0908 0008 0008 0008 0007 0007
-30 013 0013 0013 0012 0012 0014 0011 oot 0010 001¢
-29 0019 0018 0018 0017 0016 0016 0015 0015 0014 0014
28 | 00 0025 0024 003 023 0022 0021 e 0020 001¢
27 | 00 0934 0033 0082 o031 0030 0029 0028 0027 002
26 | oo 0045 0044 0043 04t 0040 0030 08 007 003€
25 00w 0060 0059 0057 85 0084 0052 0051 0040 0048
-24 0082 0080 0078 075 073 0071 0009 0058 0066 0084
-23 0107 0104 0102 000 0096 0094 0091 0089 0087 0084,
22 | 0% 0135 "3 0120 0125 0122 0110 0116 0113 o11¢
21 | 070 0174 0170 0168 0162 0153 0154 0150 0146 014%.
20 028 0222 0217 @12 0207 0202 0107 01 0188 018
49 | o8 0281 0274 0268 0262 0256 0250 0044 0230 023¢
18 | oo 0351 0344 0% 0320 02 0314 o 0301 0204
47 oMe 0436 w27 0418 0409 0401 0302 0084 0375 0367
46 | s4 0537 0526 0516 0505 0495 045 0475 0465 0458
s | 066 0655 0843 0630 9518 0606 0504 o582 0571 085¢
-4 | e 0703 o778 o764 0740 0735 o1 078 0604 0681,
13 | oo 0951 0634 e 0901 088s ) 0853 038 0827
-2 | st 1131 1112 101 1075 1056 1038 1020 1003 008,
44 %7 1335 1314 120 1271 1251 1230 1210 1190 A17C
10 | asw7 1562 1530 1515 1492 1450 1446 1423 1401 1378
00 | st 1814 4788 1762 4738 A7 1685 4680 163 1611
08 | 2119 2000 2061 2008 2005 1077 1049 12 1894 1867
-07 242 2360 2358 27 2298 2266 2236 2208 2177 2446
06 § 2743 2700 2676 243 2611 2578 2546 2514 2423 2451
05 | 508 3050 301s 2081 2045 2012 2877 2843 2810 2mme
04 | 2w 2400 272 336 4300 3264 328 ) 3155 3121
03 a8 3183 a74s 3707 3560 6% 2504 ass7 2520 g
02 | 4207 A168 4120 4000 4052 4013 2074 08 3897 385
01 4602 4562 4522 4483 483 4404 4354 425 4285 424
. F 5000 ey M A0 Ad0 | e Ar61 ATt 4691 4641
PR ) o 02 © 04 05 06 o 08 w0,
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2So0re Aea
e hem <
2575 00050 -

9: Cumulative area to the left of positive z scores A

| POSITIVE z Scores
0 =z
Standard Normal (z) Distribution: Cumulative Area from the LEFT

z 00 01 @ © 04 05 06 a7 08 .00

— o ]
04 5308 5438 5478 5517 5557 5506 5896 5675 514 5753
02 | s 5832 5871 5010 5048 5087 o028 054 5103 6141
03 | &1 6217 6265 20 £33 6368 6408 843 6480 6517
04 6554 6501 6628 £654 6700 6736 772 6308 6844 6870,
05 6015 6050 6085 7010 7054 7088 7123 7157 7100 7224
06 7257 7201 7324 7357 7380 7422 7454 7438 7817 7540
07 7580 7614 7642 7873 704 74 7764 7704 7823 7082
08 7881 7010 7039 7057 7995 8023 8051 8078 8106 8133
09 8150 8186 8212 20 8284 8080 8315 &340 8365 8380
10 8443 8438 8461 2485 8508 8531 8554 As77 8599 8621
14 2543 8685 0606 5708 4720 8749 8770 &700 8810 £830
12 2240 8860 8888 5007 8925 8044 B0R 8080 8907 9015
13 032 0049 9068 Q082 9099 0115 8131 N47 9162 877
14 | o 9207 022 X% 9251 0265 9279 L 9308 9310
15 | e 945 0357 670 992 0304 0406 0418 9420 o4t
16 0452 9463 74 2484 9405 9505 515 9525 0535 9545
17 0554 0564 0573 682 9501 0600 0608 9618 0625 0632
18 2641 0640 0658 7] 0571 0678 0085 9503 0609 0706
19 o718 0719 % R o738 (2 9750 o756 0781 9767
20 o172 9778 078 o789 9793 9798 8808 08 9812 9817
24 9821 9826 080 2834 0838 0842 0845 850 0854 9857
22 9851 0864 0868 0871 0875 0878 6881 684 0887 0800
23 9803 0896 0808 01 0904 0006 9000 11 9013 9016
24 | w8 0020 0022 o5 9927 0020 o131 032 0034 0036
25 ; 9038 0040 0041 03 9945 0046 o048 9040 0051 9052
26 § 2953 0055 0055 57 9959 9060 0061 2962 9063 9064
27 9965 0066 0067 9039 0969 0070 an 9072 0973 9074
28 9074 0075 0078 on 9977 0078 079 9970 0030 0081
20 9081 0082 1% 83 9984 0084 0085 2085 0086 0086
30 | o087 0087 0087 ong 9988 0080 80 Q080 0000 0000
34 2000 0091 0001 o 0902 0002 0 092 0003 0003
32 2003 0093 0004 o4 9904 09004 904 2005 0095 9005
23 9995 9905 9095 o8 299 2096 0% 2098 2006 o007 v
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NOTE: For values of zabove 3.49, usa 0.9209 for the area.
*Use these common values that result from interpolation:

Common Critical Values
Confidencz Critical

28core  Area L Lewl Vale
___1_635 .......... 09:1:0 ........... 3 000 1665
2575 0.0660 - 095 1.96
000 25675

7. An |Q test is designed so that the mean is 100 and the standard deviation is 20 for the population of normal adults. Find the
sample size necessary to estimate the mean 1Q score of statistics students such that it can be said with 95% confidence
that the sample mean is within 6 1Q points of the true mean. Assume that ¢ =20 and determine the required sample size
using technology. Then determine if this is a reasonable sample size for a real world calculation.

The required sample size is . (Round up to the nearest integer.)
Would it be reasonable to sample this number of students?

(O Yes. This number of I1Q test scores is a fairly small number.

(O No. This number of IQ test scores is a fairly large number.

(O Yes. This number of IQ test scores is a fairly large number.
(O No. This number of 1Q test scores is a fairly small number.

8. If we find that there is a linear correlation between the concentration of carbon dioxide in our atmosphere and the global

temperature, does that indicate that changes in the concentration of carbon dioxide cause changes in the global
temperature?

Choose the correct answer below.
O A. Yes. The presence of a linear correlation between two variables implies that one of the variables
is the cause of the other variable.

(O B. No. The presence of a linear correlation between two variables does not imply that one of the
variables is the cause of the other variable.
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9. For a sample of eight bears, researchers measured the distances around the bears' chests and weighed the bears. Minitab
was used to find that the value of the linear correlation coefficient is r=0.865. Using a = 0.05, determine if there is a linear
correlation between chest size and weight. What proportion of the variation in weight can be explained by the linear
relationship between weight and chest size?

Click here to view a table of critical values for the correlation coefficient.™®

a. Is there a linear correlation between chest size and weight?

() A. Yes, because the absolute value of the test statistic exceeds the critical value of 0.707.
(O B. Yes, because the test statistic falls between the critical values of - 0.707 and 0.707.
() C. No, because the absolute value of the test statistic exceeds the critical value of 0.707.
(O D. The answer cannot be determined from the given information.

b. What proportion of the variation in weight can be explained by the linear relationship between weight and chest size?

10: Table of Critical Values

{Round to three decimal places as needed.)

n w = .05 a = 01
4 950 890
5 .878 959
6 811 017
7 754 B7S
8 707 834
9 666 .798
10 632 765
N 602 735
12 576 .708
13 553 .684
14 532 661
15 514 641
16 497 623
17 482 606
18 468 590
19 456 575
20 444 561
25 396 505
30 361 463
35 335 430
40 312 402
45 294 378
50 279 .36l
60 254 330
70 236 305
80 220 286
90 207 269
100 196 256

NOTE: To test Hg: p = O against Hy ;» # 0,

reject Hy, if the absolute value of ris

greater than the critical value in the table.
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10. Listed below are amounts of court income and salaries paid to the town justices. All amounts are in thousands of dollars.

Construct a scatterplot, find the value of the linear correlation coefficient r, and find the P-value using o =0.05. Is there
sufficient evidence to conclude that there is a linear correlation between court incomes and justice salaries? Based on the

results, does it appear that justices might profit by levying larger fines?

Court Income 66.0 | 406.0 [1566.0[1132.0{ 274.0|250.0|111.0[153.0

31.0

Justice Salary 31 46 90 58 44 62 24 25

What are the null and alternative hypotheses?

O A. Hy:p=0 (O B. Hy:p=0
Hy:p#0 Hy:p<0
Q C. Hyg:p#0 O D. Hyp=0
Hy:p=0 Hyip>0

Construct a scatterplot. Choose the correct graph below.

O A. O B. Oc.

Justice Salary Justice Salary

17

100 100
50 504~
o, RLEERaEU ot o R
0 800 1600 0 800 1600 0 800 1600 800 1600
Court Income Court Income Court Income Court Income
The linear correlation coefficient r is
(Round to three decimal places as needed.)
The test statistic tis ;
(Round to three decimal places as needed.)
The P-value is .
(Round to three decimal places as needed.)
Because the P-valueis (1) —_________ than the significance level 0.05, there (2) sufficient evidence

to support the claim that there is a linear correlation between court incomes and justice salaries for a significance level of

o =0.05.

Based on the results, does it appear that justices might profit by levying larger fines?

(O A. It does appear that justices might profit by levying larger fines.
(O B. It does appear that justices might profit by issuing smaller fines.

(C C. It appears that justices profit the same despite the amount of the fines.

(O D. It does not appear that justices might profit by levying larger fines.

(1Y O less (2) O isnot
O greater O s
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