Statistics Exam
2009 University of Houston Math Contest
Name: ____________________________
School: ____________________________

Please read the questions carefully and give
a clear indication of your answer on each
question.
There is no penalty for guessing.
Judges will use written comments and/or
calculations to settle ties.
Good luck.

Statistics Exam
NAME:___________________________________________
SCHOOL:_________________________________________
You may use a calculator and the attached tables and formula sheets.

Part 1: Multiple Choice. 6 points each.
1. The heights of American males aged 18 to 24 years are normally distributed with a
mean of 68 inches and a standard deviation of 2.5 inches. 10% of all young
American men have heights greater than or equal to
(a) 71.2 inches
(b) 64.8 inches
(c) 73.0 inches
(d) The 10th percentile of heights
(e) The coefficient of variation of heights.

2. Which of the following is an example of a binomial random variable?
(a) The number of traffic accidents reported in a 24 hour period.
(b) The number of throws of a pair of dice before a seven is rolled.
(c) The number of students who get their own test papers when 20 tests are
scrambled and randomly returned to the students in a class.
(d) The number of pet owners in a random sample, without replacement, of
students in a first-grade class.
(e) The number of AP Calculus students in a random sample, with replacement,
of 100 students in a high school.
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3. In estimating a population mean or proportion, an advantage of stratified sampling
over simple random sampling is
(a) Inferences based on the assumption of a normal distribution are more accurate.
(b) For a given total sample size, the variance of the estimator is smaller if
allocation is done properly.
(c) It is less expensive.
(d) It removes any bias in the estimate.
(e) It is suitable for any population, whereas simple random sampling is effective
only for very large populations.

4. Students in a math course took a prerequisite test at the beginning of the semester.
At the end of the semester the distributions of test scores for students earning each
letter grade were obtained. Boxplots (box and whisker diagrams) of prerequisite
test scores for each letter grade are given below. Which of the following
statements is true?
(a) There are extreme outliers in test scores for F students.
(b) The distribution of test scores for B students is symmetric.
(c) 75% of the A students did as well as or better than half of the B students.
(d) 75% or more of all D students scored below 60.
(e) The interquartile range for A students is the same as the interquartile range for
C students.
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5. The figure below is a histogram of 999 measurements. The median of the data is
closest to:
(a) 4.5
(b) 4.0
(c) 247
(d) 2.5

(e) Since the data is not given, there is no way to estimate the median.

6. An interplanetary space probe is designed to set down at a certain point on Mars.
Because of random perturbations it will miss its planned impact point. The square
of the distance from the target point has a chi-squared distribution with two
degrees of freedom. Which of the following is closest to the probability that it
will land within 2.45 units of distance from its target?
(a) 0.10
(b) 0.05
(c) 0.95
(d) 0.50
(e) 0.99
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7. Scores on a nationwide professional qualifying exam are normally distributed with
a population mean of 800 and a population standard deviation of 50. An
examinee scored at the 60th percentile nationally. To the nearest whole number,
what was the examinee's numerical score?
(a) 945
(b) 800
(c) 688
(d) 858
(e) 813

8. Concerned officials know that the number of hours students spend weekly on
MySpace is normally distributed with a standard deviation of 3 hours. They
would like to monitor a sample of students to estimate the mean amount of time
spent. They would like to have an error no greater than 20 minutes with 90%
confidence. The minimum number of students needed for their sample is
(a) 81
(b) 1162
(c) 380
(d) 220
(e) 149
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Part 2: Free Response. 12 points each. Answer in the space provided.
Show your work. Three place accuracy is sufficient for decimal
answers.
9. The incidence of a disease in a population is 3%. A diagnostic test gives false
positive results 20% of the time and false negative results 2% of the time. Given
that the test is positive, what is the probability that the person tested actually has
the disease?

10. The diagram on the next page is a relative frequency polygon of 100
measurements. Estimate the median, the quartiles, and the interquartile range.
An outlier is defined as an observation that is more than 1.5 times the interquartile
range from the nearest quartile. Are there any outliers in this data?
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11. Inspection of 50 randomly selected houses in Houston revealed that 8 of them had
termite damage. Find a 95% confidence interval for the proportion of all houses
in Houston that have termite damage.
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12. The two sets of software output below are from R and Excel and both apply to
the data in the scatter diagram. Use either one to answer the following questions.

(a) What is the equation of the fitted least squares line? Let x stand for Wind
Speed and y for Temperature.
(b) What is the predicted temperature when the wind speed is 15?
(c) What fraction of the total variation in temperature is attributable to the linear
relationship and the variation in wind speed?
(d) What is the estimated standard deviation of random error?

R output
> summary(temp.lm)
Call:
lm(formula = Temp ~ Wind, data = Air)
Residuals:
Min
1Q
-19.112 -5.646

Median
1.014

3Q
Max
6.254 18.888

Coefficients:
Estimate
Std. Error
t value
Pr(>|t|)
(Intercept) 91.0305
2.3489
38.754
< 2e-16 ***
Wind
-1.3318
0.2226
-5.983
2.84e-08 ***
--Signif. codes: 0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1
Residual standard error: 8.306 on 109 degrees of freedom
Multiple R-squared: 0.2472, Adjusted R-squared: 0.2403
F-statistic: 35.79 on 1 and 109 DF, p-value: 2.842e-08

Excel output (continued on the next page)

Formulas
Note: As far as possible, these expressions use notation that is common in many statistics
textbooks, but in almost every case there are some books that use different notation.
Also, the same symbol might have different meanings in different expressions. Most of
these will not be needed on the test.
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