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1. You read a report of a survey that states that based on a sample of 1000 Tennessee residents, a
95% confidence interval estimate (in thousands of dollars) of increase in income from year 2003
to year 2004 is [0.2, 16.75]. You can conclude that

a. 95% of all residents of Tennessee received an increase in income in year 2004

b. The largest increase in income received by Tennessee residents in year 2004 was
$16,750.

¢. An estimate of the average income received in year 2004 by Tennessee residents is
between $200 and $16,750.

d. If 10,000 researchers perform the same survey independently and each computes a 95%
confidence interval estimate of the increase in income among Tennessee residents
for the same period, 95% of the confidence intervals will be expected to contain a
common point.

e. If 10,000 researchers perform the same survey independently and each computes a 95%
confidence interval estimate of the increase in income among Tennessee residents for the
same period, 95% of them will get exactly the same numbers.

2. Let G represent the number of goals scored by a local soccer team in a season. Let P(G = g) be
the probability that the team scores g goals, and suppose the distribution of G is

G 0 | 2 3 4

P(G=g) | 0.1 {0.30 0.25 10.25 0.10

These are empirical probabilities, calculated over the course of a season.
Then, in any given game, the team can be expected to score

a) onegoal b)twogoals ¢)1.9goals d) 1.35goals ) 1.95 goals



3. The power of a test of a null hypothesis Hp versus an alternative hypothesis H, is

a) the probability of rejecting Hy when it is true.

b) the probability of rejecting H; when it is true.

c) the probability of accepting Hy when it is true.

d) the probability of accepting H; when it is true.

¢) the probability of making the correct decision about which hypothesis to accept and which to
reject,

4. A box contains 2 red marbles and 3 blue marbles. You select two marbles randomly with
replacement. That is, you select a marble record its color and return it into the box. Then you select the
second marble and record its color also. The probability that you select a red marble at least once is

a) 5/6  b0.64 )03 )01 e)2/3

5. Suppose that the heights of NBA players follow a normal distribution. You select a random sample
of 16 players and calculate a sample mean of 80 inches and a sample standard deviation of 6.4 inches.
Using the table of t-distribution, find a 90% confidence interval for the average height of NBA players.

a) (77.37, 82.63) b)(73.6, 86.4) ¢)(78.25, 81.75) d)(68.83,91.74) €) (77.20, 82.81)

6. X and Y are independent normal random variables with means 5 and 7 respectively and variances 9
and 16 respectively. Let W =4X +3Y - 6. Then

a) W has a normal distribution with mean 12 and standard deviation 3.
b) W has a normal distribution with mean 41 and standard deviation 16.97
¢) W hasa normal distribution with mean 41 and standard deviation 288,
d) W has a normal distribution with mean 35 and standard deviation 16.97
¢) W has a normal distribution with mean 35 and standard deviation 288.

7. Inaclass of 154 students, 143 students score less than Joan on a test. Based on this test, what is
Joan’s percentile ranking in the class?

a) 75 b)9%0 )89 d)93 )7
8. Akim is shooting 60% from two-point range. If he takes 5 shots from two-point range in a game
what is the probability that he will make at least 3 of them?

a) 0.6 B)0.4 ¢ 03174 d)0.6827 ¢)0.2304



9. A four letter code word is to be formed using the letters A, B, C, D. If the code word is formed at
random using all four letters, what is the probability that it spells ABCD?

A% b6 ¢ 1/12 d) 1/256 e) 1724

10. If the correlation coefficient between x, the heights of men and y, the heights of their wives is -0.3
then
a) The taller the man, the taller his wife
b} The taller the man, the shorter his wife
¢) There is a no relationship the two heights
d) There is a straight line relationship between the heights of men and their wives
e) Itis highly likely that tall men marry short women.

11. Suppose the standard deviation of some data set is equal to 10 and suppose each observation in the
data set is multiplied by 6. The standard deviation of the new data set would be

a)60  b)360 )46 d)16 e) 10

12. Suppose the range of some data set is equal to 20 and suppose each observation in the data set is
increased by 5. The range of the new data set would be

a) 25 30 ¢)20 dyls e)io
13. A balanced die is rolled until ‘five’ occurs. The expected number of trials would be
a) Greaterthan20 b)5 ¢)6 d)3 e)10

14. Two cards are chosen at random without replacement from a regular deck of 52 cards.
The probability that the second card is an ace would be

a) 1/13 b)4/51 ¢)11/12  d)4/50  ¢) None of the given choices

15. Suppose Z has standard normal distribution. Find x, correct to two decimal places, such that
P(Z > x)=.9940.

a)2.75 b)-2.75 ¢)2.51 d)-2.51 e)None of the given choices
16. If the odds in favor of some event A are 1 to 5 then P(Not A) would be

a)4/5 by1/6 c¢)5/6 d)1/5 ) None of the given choices



17. 1f a 95% confidence interval for population mean  is (45.6, 80.5) which one of the following
statements is not necessarily true?

a) We can reject the null hypothesis H ;: 2=90 at 5% significance level.
b) We can reject the null hypothesis H;: 4=90 at 1% significance level.
¢) We fail to reject the null hypothesis H ;: 1=60 at 5% significance level.
d) We can reject the null hypothesis H: 4 =90 at 10% significance level.
e) We fail to reject the null hypothesis H: 22=70 at 1% significance level.

18. Which one of the following statements concerning hypothesis testing is not correct if we increase
the sample size?

a) We can decrease the probability of a Type I error.

b} We can decrease the probabilities of both Types I and I error.

¢) We can increase the probability of rejecting the null hypothesis when it is not true.
d) We can increase the probability of rejecting the null hypothesis when it is true.

¢) We can decrease the probability of rejecting the null hypothesis when it is true.

19. These data sets represent samples. Which of them has the highest variance?
a) 6,8,10 1)7,7,9,9 ¢)2,3,33,7,799 d)2,10 ¢)2,2,10,10

20. Suppose the variance of some data set is equal to 9 and suppose each observation in the data set
is multiplied by 3. The variance of the new data set would be

a)27 b9 ¢)3 d)12 e)8l
21. The union of all simple events of an experiment is called:

a) acompound event

b) asample space

¢) a population

d) arandom sample

e) an independent event

22. If events A and B are mutually exclusive, then the probability of both events occurring
simultaneously is equal to

ay 0

b) -1

c) 1

d) 0.5

€) Any value between 0 and 1.



23, If P(A|B)=P(A),orP(B|A)=P(B),thenevents A and B are said to be:

a) mutually exclusive
b) disjoint

¢) independent

d) dependent

e) complementary

24. Let X denote the weight gain in pounds per month for a calf. The probability distribution of x
is shown below:

X 0 5 10 15

P(x) 0.1 0.5 0.3 0.1

Find the average weight gain in pounds per month for a calf,

a) 0
by 7
c) 4
d) 6
e) 9

25. Two hundred single-sport athletes were cross-classified according to gender as follows:

Gender Swimmer Runner Cyclist Total
Male 25 60 25 110
Female 15 60 15 90
Total 40 120 40 200

An athlete is selected at random. If the athlete is known to be a runner, then the probability that the
athlete is female 1s:

a) 0.60
b) 0.45
¢) 0.50
d) 0.55
e) 0.20



26. Studies show that gasoline use for compact cars sold in the United States is normally distributed,
with a mean of 25.5 miles per gallon (mpg) and a standard deviation of 4.5 mpg. The percentage of
compacts which get 30 mpg or more is:

a) 84.13 %
b) 13.68 %
) 10.26 %
d) 15.87 %
e) 66.32 %

27. If the random variable X is normally distributed with a mean of 88 and a standard deviation of 10,
then P (80 < X £96) is

a) 0.2486
b) 0.1243
c) 0.4972
d) 0.7881
e) 0.5763

28. A soft drink distributor was interested in examining the relationship between the number of ads (x)
for his product during prime time on a local television station and the number of sales per week (y) in

1000’s of cases. He compiled the figures for 20 weeks and computed the following summary
information:

n=20 D2x=92, > y=177 Doxy =884, s, =1.3917, 5, =2.9069

The fitted least squares line is given by

a) y =1.8966+0.1256x
b) y =4.2308 + 1.8966x%
c) y =0.1256 + 1.8966x
d) v =1.2347+2.5187x
e) y=9+35167x

29. The expected value, E (X), of a binomial probability distribution with n trials and probability p
of success is:

a) n/p

b) np(i-p)
- ¢) np

d) np-1

e) np+1



30. The standard deviation of a binomial distribution for which n = 50 and p=0.151is;

a) 50.15
b) 7.082
¢) 6.375
d) 2.525
e) 5.134

31. If ‘r’ is the correlation coefficient between two variables X and Y then ‘r” always lies between:

a) -2and+2
b) -1and+1
¢) -3and+3
d) Oand+1
e) -land 0

32. If X is a binomial random variable with parameters ‘n’ and ‘p’ then:

a) Mean of X is always greater than variance of X

b} Mean of X is always less than variance of X

c) Mean of X is always equal to variance of X

d) Mean of X is always equal to two times variance of X
€) Mean of X is always equal to three times variance of X

33. The lifespan of a light bulb is random with a probability distribution given by the table below.

Hours 0-999 1000-1999 20002999 | 3000-3999 2 4000

Probability | 0.11 0.26 0.22 0.17 7

What is the probability of a light bulb lasting at least 3000 hours?
a) 0.17
b) 0.76
c) 0.26
d) 0.41
e} 0.35



34. A bag of 30 M&M’s contains 10 red, 10 green, and 10 yellow M&M’s. If you pick two M&M’s
from the bag at random, what is the probability that they will be the same color?

a) 27/87
b) 4/87
c) 9/87
d) 12/87
e) 6/30

35. A bank allocates PIN numbers consisting of 4 digits from the set of digits {0, 1,2, 3,4,5,6,7, 8,
9}, with no digits repeated, each such number occurring with equal probability. What is the probability
that a PIN does not contain the number 37?

a) (4/10)*

b) 3/5

) (9/10)

d) 1 - (9/10)*

¢) None of the above answers.

36. In an opinion poll, 360 out of a simple random sample of 600 people answer Yes to a question.
Give a 95% confidence interval for the percentage of the population which would answer yes.

a) (.360, .600)
b) (.561 , .639
c) (404, .796)
d) (435, .765)
e) (.567, .633)

37. Suppose you know that the mean income in a population is $30,000 and the standard deviation of
income is $10,000. Then

a) 90% of the population has income between $10,000 and $50,000.
b) 100% of the population has income between $10,000 and $50,000.
¢) 97.5% of the population has income between $10,000 and $50,000.
d) 95% of the population has income between $10,000 and $50,000.
¢) None of the above is correct



38. In a game costing $9 to play, two dice are rolled. If Die 1 rolls a 5 or a 6 and Die 2 rolls a 5 or 6, you receive
$72. Otherwise you lose. How much can you expect to gain or lose if you play one game?

a) -$1.00

b) $0.00

c) $7.00

d) $8.00

¢) None of the above answers

39. Let Aand B be independent events such that P (A)=0.5 and P(B) =0 .6. Then P(AUB) is

a) 1.1
b) 0.3
¢) 0.1
d) 05
e) 0.8

40. The maximum safe load allowed in an elevator is 3500 lbs. Assume that the weight of people is
approximately normally distributed with mean 130 Ibs and standard deviation 25 1bs. Then the

probability that 25 people will overload the elevator is

a) 0.0114
b) 0.0228
¢) 0.0456
d) 0.0500
e) none of the above






CRITICAL VALUES OF “STUDENT'S T" DISTRIBUTION
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STANDARD NORMAL PROBABILITY DISTRIBUTION
Tabulated values are P(0 < z < ¢). rounded to four places.

08 .09

0319 .0359
0714 .0753
1103 1141
1480 1517
1844 .1879
2190 .2224
2517 .2549
2823 .2852
3106 .3133
3365 .3389
3599 .3621
3810 .3830
3997 .4015
4162 .4177
4306 .4319
4429  .4441
4535 .4545
4625 4633
4699 .4706
4761 .4767
4812 4817
4854 4857
4887 .4890
4913 .4916
4934 4936
4951 4952
4963 4564
4973 .4974
4980 .4581
4986 .4986
4990 .4930
4993 .4993
4995 .4995
4996 .4997
4997 .4998
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STATISTICS 2005
Notation:
P(A) represents the probability of the event A.

The letter z always represents a quantity having a standard normal (i.e. Gaussian) distribution.

Some possibly useful formulas:

~ '/Ié(l—}‘:»)
A e A
P n

— * Slz Sg

Only two statistical tables are needed and provided for this contest exam: the ‘standard normal’
table of probabilities and the t-table of critical values. The form of the standard normal table
provided has probabilities of the form P(0 < z <¢) , where ¢ is a constant ranging from 0 to
3.49. Each problem on this contest exam has an ordinary solution not requiring any other
statistical tables.






