Math 1070
Exam 2

Name :

No outside materials allowed except pens or pencils and a calculator. You have
all class period to finish the test. Remember to label all graphs, plots, and
charts. SHOW ALL WORK.

Some things you might want to keep in mind :
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1. Jeremy has to take the Math subject test for graduation. The math department uses
this test as a comprehensive exam. Let X = Jeremy’s score on the Math subject test,
where X ~ N (600, 15).

(a) (15 points) Jeremy needs to score in the 11*" percentile to graduate. What
score does he need to graduate?

(b) (10 points) Jeremy’s brother (Steven) is taking the GMAT, let Y = Steven’s

score on the GMAT, where Y ~ N(700,12). Jeremy scores 624 on the math
subject test and Steven scores 714 on the GMAT. Who is smarter?



2. Let X = the number of living grandparents that a randomly selected adult American
has. According to the recent General Social Surveys, its probability distribution is
approximately P{X = 0} = 0.71, P{X =1} = 0.15, P{X =2} = 0.09, P{X = 3} =
0.03, P{X =4} = 0.02.

(a) (15 points) Does this refer to a discrete, or a continuous, random variable?
Why?

(b) (15 points) Show that the probabilities satisfy the two conditions for a proba-
bility distribution.

(¢) (20 points) Find the mean () of this probability distribution.



3. According to Current Population Reports, self-employed individuals in the United
States work an average of 44.6 hours per week, with a standard deviation of 14.5. If
this variable is approximately normally distributed,

(a) (10 points) Sketch a graph of the normal distribution and mark the following
points
i. 44.6
ii. 40
iii. the region that represents working more than 40 hours a week.

(b) (15 points) Find the proportion of the self-employed who work more than 40
hours per week.



4. When the 2000 GSS asked subjects whether they would be willing to accept cuts in
their standard of living to protect the environment, 344 of 1170 subjects said yes.
(a) (10 points) Estimate the population proportion who would answer yes.
(b) (15 points) Find the standard error for this proportion.

(¢) (15 points) Find a 95% confidence interval for the proportion of subjects who
answered ‘yes’ and interpret.

(d) (10 points) State and check the assumptions needed for the interval in (c) to
be valid.



5. The following final sales prices were reported for the Palm M515 on eBay

212, 249, 250, 240, 210, 230, 195, 193.

(a) (15 points) Find the point estimate of p.
(b) (20 points) If s = 23.03, find the standard error.

(c) (15 points) Find the 95% confidence interval for this data and interpret it in
context.



6. A football team has probability 0.50 of winning any particular game. In a season, it
plays six conference games.
(a) (10 points) Using the binomial distribution, identify n and p.

(b) (20 points) Find the probability that the team wins three of its conference
games.

(c) (20 points) What are the assumptions when we use the binomial distribution?
Name one that might be violated in this problem.



Cummulative Probabilities for the Standard Normal Distribution
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Cummulative Probabilities for the ¢ Distribution

Confidence Level | 0.80  0.90 0.95 0.98 0.99 0.998
df ton  toos  t0.025 to.or  %0.005 t0.001
1 3.078 6.314 12.706 31.821 63.657 318.309
2 1.886 2.920 4.303 6.965 9.925 22.327
3 1.638 2.353 3.182 4.541 5.841 10.215
4 1.533 2.132 2.776 3.747 4.604 7.173
5) 1.476 2.015 2.571 3.365  4.032 5.893
6 1.440 1.943 2.447 3.143 3.707 5.208
7 1.415 1.895 2.365 2.998 3.499 4.785
8 1.397 1.860 2.306 2.896  3.355 4.501
9 1.383 1.833 2.262 2.821 3.250 4.297
10 1.372 1.812 2.228 2.764 3.169 4.144
11 1.363 1.796 2.201 2.718 3.106 4.025
12 1.356  1.782 2.179 2.681 3.055 3.930
13 1.350 1.771 2.160 2.650 3.012 3.852
14 1.345 1.761 2.145 2.624 2.977 3.787
15 1.341 1.753 2.131 2.602 2.947 3.733
16 1.337 1.746 2.120 2.583 2.921 3.686
17 1.333 1.740 2.110 2.567 2.898 3.646
18 1.330 1.734 2.101 2.552 2.878 3.610
19 1.328 1.729 2.093 2.539 2.861 3.579
20 1.325 1.725 2.086 2.528 2.845 3.552
21 1.323 1.721 2.080 2.518 2.831 3.527
22 1.321 1.717 2.074 2.508 2.819 3.505
23 1.319 1.714  2.069 2.500 2.807 3.485
24 1.318 1.711 2.064 2.492 2.797 3.467
25 1.316 1.708 2.060 2.485 2.787 3.450
26 1.315 1.706 2.056 2.479 2.779 3.435
27 1.314 1.703 2.052 2.473 2.771 3.421
28 1.313 1.701 2.048 2.467 2.763 3.408
29 1.311 1.699 2.045 2.462 2.756 3.396
30 1.310 1.697  2.042 2.457  2.750 3.385
40 1.303 1.684 2.021 2.423 2.704 3.307
50 1.299 1.676 2.009 2.403 2.678 3.261
60 1.296 1.671 2.000 2.390 2.660 3.232
80 1.292 1.664 1.990 2.374 2.639 3.195
100 1.290 1.660 1.984 2.364 2.626 3.174
00 1.282 1.645 1.960 2.326 2.576 3.091




