Math 323 Spring 2011 : Final Exam Name:
1. The manufacturer of Brand J peanut butter claims that 60% of moms prefer their Brand J peanut butter over Brand S

peanut butter. To test this claim, a random sample of 83 mothers was surveyed, and it was found that 46 preferred
this Brand J to Brand S.

(a) State an appropriate Hy and H;.

(b) Which hypothesis would you accept if v = 0.057

(c¢) Find the p-value for this test.



2. In order to estimate the frequency of Redshirt deaths, a sample of n = 36 episodes of the original Star Trek was watched.
In ten of the 36 episodes, a red-shirted crewmember was killed. Give a 90% confidence interval for the proportion of
Star Trek episodes that feature the death of a red-shirted crewmember.

3. A contest will be decided by flipping a Frisbee™disc like a coin. In order to estimate the probability p of the disc
landing logo side up, how many times must the disc be flipped so that we are 95% confident that we know p with error
at most 0.047



4. Sixteen girls in the 9th and 10th grades were put in a particular training program. It was thought that the program
would increase their speed in the 40-yard dash. Each girl was tested before and after the program. The differences in
their times is given below (positive numbers indicate a faster time):

0.28 0.01 0.13 0.33 -0.03 0.07 -0.18 -0.14 -0.33 0.01 0.22 0.29 -0.08 0.23 0.08 0.04

(a) What are appropriate hypotheses Hy and H; to test the claim that speeds would be increased?

(b) Should you accept or reject the claim? Why?

(c) Give a 90% confidence interval for the improvement in time resulting from the training program.



5. A continuous random variable X has density function given by

c- 342z —2%) 0<z<3
flay={¢ ) .
0 otherwise

(a) What must ¢ be?

(b) Find the mean and variance of X.



6. A farm grows grapes for jelly. Grapes are sampled from each truckload to measure the amount of sugar in the grapes.
Ten truckloads were measured with the following results:

16.0 152 12.0 169 144 163 156 129 153 15.1

Give a 90% confidence interval for the average amount of sugar in the grapes.

7. A student is interested in whether there is a difference between recreational facilities used by men and women.

Facility
Gender | Racquetball | Track Pool Total
Male 51 30 63 144
Female | 43 48 68 159
Total 94 78 131 303

(a) Test whether facility and gender are independent. Use o = 0.05.

(b) Give the approximate p-value for this test.



8. The joint probability density function of (X, X3) is given by

(3914‘502)/3 0<2:1<2,0<22<1

0 otherwise

f(331,$2)={

(a) Find P(X; + X2 > 1).

(b) Find E(X1), E(X>).

(C) Find CO’U(X:“ Xg)
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Critical values of t

[N
g

t0.100 | %0.050 | t0.025 | f0.010 | %0.005
3.078 | 6.314 | 12.71 | 31.82 | 63.66
1.886 | 2.920 | 4.303 | 6.965 | 9.925
1.638 | 2.353 | 3.182 | 4.541 | 5.841
1.533 | 2.132 | 2.776 | 3.747 | 4.604
1.476 | 2.015 | 2.571 | 3.365 | 4.032
1.440 | 1.943 | 2.447 | 3.143 | 3.707
1.415 | 1.895 | 2.365 | 2.998 | 3.499
1.397 | 1.860 | 2.306 | 2.896 | 3.355

9| 1.383 | 1.833 | 2.262 | 2.821 | 3.250
10 | 1.372 | 1.812 | 2.228 | 2.764 | 3.169
11 | 1.363 | 1.796 | 2.201 | 2.718 | 3.106
12 | 1.356 | 1.782 | 2.179 | 2.681 | 3.055
13 | 1.350 | 1.771 | 2.160 | 2.650 | 3.012
14 | 1.345 | 1.761 | 2.145 | 2.624 | 2.977
15 | 1.341 | 1.753 | 2.131 | 2.602 | 2.947
16 | 1.337 | 1.746 | 2.120 | 2.583 | 2.921
17 | 1.333 | 1.740 | 2.110 | 2.567 | 2.898
18 | 1.330 | 1.734 | 2.101 | 2.552 | 2.878
19 | 1.328 | 1.729 | 2.093 | 2.539 | 2.861
20 | 1.325 | 1.725 | 2.086 | 2.528 | 2.845
21 | 1.323 | 1.721 | 2.080 | 2.518 | 2.831
22 1 1.321 | 1.717 | 2.074 | 2.508 | 2.819
23 | 1.319 | 1.714 | 2.069 | 2.500 | 2.807
24 | 1.318 | 1.711 | 2.064 | 2.492 | 2.797
25 | 1.316 | 1.708 | 2.060 | 2.485 | 2.787
26 | 1.315 | 1.706 | 2.056 | 2.479 | 2.779
27 | 1.314 | 1.703 | 2.052 | 2.473 | 2.771
28 | 1.313 | 1.701 | 2.048 | 2.467 | 2.763
29 | 1.311 | 1.699 | 2.045 | 2.462 | 2.756
oo | 1.282 | 1.645 | 1.960 | 2.326 | 2.576
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Critical values of x?
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2 2 2 2 2 2 2 2 2 2
X0.995 X0.990 X0.975 X0.950 X0.900 X0.100 _ X0.050 _ X0.025 _ X0.010 __ X0.005

o,
O

0.00003927 0.0001571 0.0009821 0.003932 0.01579 2.706 3.841 5.024 6.635 7.879
0.01003 0.02010 0.05064 0.1026 0.2107  4.605 5991 7.378 9.210 10.60
0.07172 0.1148 0.2158 0.3518 0.5844  6.251 7.815 9.348 11.34 12.84
0.2070 0.2971 0.4844 0.7107 1.064 7079 9.488  11.14  13.28 14.86
0.4117 0.5543 0.8312 1.145 1.610 9.236 11.07 12.83 15.09 16.75
0.6757 0.8721 1.237 1.635 2.204 10.64 12,59 1445 16.81 18.55
0.9893 1.239 1.690 2.167 2.833 12.02 14.07v 16.01 1848 20.28

1.344 1.646 2.180 2.733 3.490 13.36  15.51 17.53 20.09 21.95
1.735 2.088 2.700 3.325 4.168 14.68 16.92 19.02 21.67 23.59
2.156 2.558 3.247 3.940 4.865 15,99 18.31 2048 23.21 25.19
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