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Remember to give exact answers unless otherwise specified. 

1. The cumulative frequency plot for the inches of pencil graphite used by competitors at 

the National Mu Alpha Theta Convention is shown below: 

  
 What is the interquartile range for this graph? 

 A. 45  B. 50  C. 60  D. 400   E. NOTA  

 

2. In an ordinary bag of skittles, 20% are expected to be green, 30% yellow, 15% red, 15% 

purple, and 20% orange. Consider a bag of skittles with the following distribution: 

Color Green Yellow Red Purple Orange 

Amount 13 8 6 12 11 

 Calculate the chi-squared test statistic.  

 A. 4  B. 7.26  C. 8.97  D. 20525/2288  E. NOTA  

 

3. Maya has three cards. One card is black on one side and blue on the other, another card is 

blue on both sides, and the third card is black on both sides. If Maya randomly selects a 

card and the face she sees is blue, what is the probability the other face is blue? 

 A. 1/6  B. 1/3  C.1/2   D. 2/3  E. NOTA 

 

4. Ashley throws a Frisbee with hopes that it will be catchable for Hanisha. She does this 

with a 27% failure rate and stops once she has thrown a catchable Frisbee. Today Ashley 

made 6 attempts before a successful Frisbee was thrown. What is the expected value of 

trials needed in order for a catchable Frisbee to be thrown?  

 A. 100/73 B. 81/50 C. 100/27 D. 219/50 

 

5. Donovan is successful in making 20% of the goals he attempts. He decides to construct a 

simulation to estimate the mean number of attempts he needs to make before scoring a 

goal. Which of the following schemes could he use to do the simulation? 

 

A.   Assign numbers “0,1” to successfully making a goal and “2,3,4,5,6,7,8,9” to failing 

to make a goal.  

B.   Assign numbers “0,1” to successfully making a goal and “2,3,4” to failing to make a 

goal.  

C.   Assign number “0” to successfully making a goal and “1” to failing to make a goal.  

D.   Assign numbers “0,1,2,3,4” to successfully making a goal and “5,6,7,8,9” to failing 

to make a goal.  

E.  NOTA 

 

6. The power for a hypothesis test run at a 5% significance level was .78. Find the sum of 

the probability of a Type I error and the probability of a Type II error.  

 A. .05  B. .27  C. .83  D. 1  E. NOTA 
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Use this data for the next three problems.  
X 0 1 3 4 5 7 8 9 10 13 

Y 0 3 4 5 7 6 11 12 12 16 

 
7. For the t-distribution of the slope, what are the degrees of freedom? 

 A. 8  B. 9  C. 18  D. 19  E. NOTA   

 

8. What is the sum of the residuals? 

 A. -1   B. 0  C. 1  D. 1.168 E. NOTA 

 

9. What proportion of Y values is explained by the X values, to four decimal places? 

 A. .5870 B. .9459 C. .9460 D. .9726 E. NOTA 

 

10. The Hardy-Weinburg equilibrium equation is used in biology to equate the likely 

genotype frequencies in a population; the possible genotypes being “homozygous 

dominant (having two dominant alleles)” “heterozygous (having one dominant and one 

recessive allele),” and “homozygous recessive (having two recessive alleles).”   

 It is stated as: 

p² + 2pq + q² = 1 

 Where p is the frequency of the dominant allele and q is the frequency of the recessive 

 allele.  q = 1 – p. 

 

 In a certain population, the frequency of a homozygous recessive genotype is .16. What is 

 the frequency of a heterozygous genotype? 

 A. .2400 B. .2688 C. .2944 D. .4800 E. NOTA 

 

11. Consider the set of numbers {500, 501, 502, 503…1000}. Find the standard deviation, 

rounded to 3 decimal places.  

 A. 102.368 B. 144.626 C. 144.771 D. 144.915  E. NOTA  

 

12. Consider a dartboard made by an equilateral triangle inscribed in a regular hexagon 

inscribed in a circle of radius 4. 

 

 

 

 

Given that the dart lands inside the circle, what is the 

probability it lands in the shaded region, to four decimals?  

 

 

 

 

 

 A. .1723 B. .3101 C. .5169 D. .5270 E. NOTA  

 

13. How many distinct circular arrangements are there in the letters of GAUSSIAN ? 

 A. 1260  B. 5040  C. 10080 D. 40320 E. NOTA 
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14. There are 50 students at Stars Hollow High. Of these students, 29 take Literature, 31 take 

History, 25 take Art, and 28 take Music. 16 students take both Literature and History, 10 

take Art and Literature, 22 take Art and History, 11 take Music and Art, 19 take Music 

and Literature, and 14 take Music and History. 5 Students take all 4 classes. If all 

students take at least one class and no students take Literature and Art only or History 

and Music only, how many students take exactly 3 of these 4 classes? 

 A. 14  B. 19  C. 20  D. 39  E. NOTA  

 

15. A system consists of components that each work correctly with probability p.  The 

components work independently of each other, and the system will be able to operate if 

and only if at least one-half of its components are working. A system with five 

components is more likely to operate than a system with three components if p is on the 

interval (x,1).  Find the least possible value of x. 

 A. -1/2  B. 0  C. 1/2  D. 1  E. NOTA 

 

16. Consider f(x) = . Which of the following values of k makes f(x) a 

probability density function? 

 A.  B.  C.  D.  E. NOTA 

 

17. For a one-sample z-interval, the mean is 30, the standard deviation is 8, and the sample 

size is 100.  If the interval is from 28.432 to 31.568, what is the confidence level used? 

Round to three decimal places.  

 A. .900  B .950  C. .975  D. .990  E. NOTA 

 

18. How many distinct paths are possible from point A to point B, given that you can only 

move on the grid down or to the right, one step at a time? 

  
 A. 462  B. 12376  C. 8910720 D. 18564 E. NOTA 

 

19. Vishal is learning how to tie his shoes. He ties them correctly 1/4 of the time. If the 

probability of exactly n successes and m failures is 1215/4096, and m+n = 6, find m. 

 A. 2  B. 3  C. 4  D. 5  E. NOTA 

 

20. Daniel’s mom thinks he plays the drums an average of 67 minutes a day with a 

population standard deviation of 5 minutes. Daniel thinks this is an incorrect assumption. 

He records the amount of time he practices for two weeks and arrives at a mean of n, 

which is a natural number. In order for the data to be significant at the 10% alpha level, n 

must lie on the interval (0, a] ∪ [b, ∞) where a and b are integers. Find |a-b|. 

 A. 3  B. 4  C. 5   D. 6  E. NOTA 
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21. In the set of the first 10 digits of pi, which are outliers? 

 A. 1 only B. 1, 2, and 9 C. 1 and 9 only D. 9 only   E. NOTA 

 

22. Ignoring many real world factors, we model projectile motion as  x = xo + vot + ½ at
2
, 

where x is the final position, xo is the initial position, vo is initial velocity, a is 

acceleration (-9.8 m/s
2
), and t is time. On a windy day, Sydney kicks a soccer ball with an 

initial velocity of 7 m/s and it travels 10 meters, leading to a residual of 7.5 meters. What 

is the “expected” time in the air? 

 A.  5/7 s  B. .7841 s  C.  s  D. Not enough info

 E. NOTA 

 

23. Which of the following correctly demonstrates (((A ∪ C) ∩ B’) ∪ (A ∩ C))’   ? 

 A. B. 

 C.  D.  E. NOTA 

 

24. A Normal approximation of a Binomial distribution is given by  

z score for P(X≤ x) =   
Using a Normal approximation to a Binomial distribution, find the probability that 

the experiment that consists of 50 tosses of a fair coin results in exactly 25 heads. 

(Use a table). 
 A. 0 B. .1114 C.  .5  D. .5557   E. NOTA 

 

25. The probability of drawing an integer x on the closed interval [1,4] is   . What is 

the expected value? 

 A. 0  B. 3.33  C. 10/3  D. 13/3  E. NOTA 

 

26. Marshall wants to know how well he did on his physics test compared to the other 

students in his class, but his teacher won’t tell him. After much begging, his teacher 

reveals that the standard deviation of the approximately normal distribution of the test 

scores of the class is 12 points. Marshall scored a 95 on the test and will only be happy if 

he’s in the 99
th
 percentile, and Pratik scored an 89 on the test. If Pratik, who is more in 
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with the teacher, knows he is in the 90
th
 percentile, what is the mean score in the class, 

and is Marshall happy? Round answers to two decimal places. 

 A. 96.26, yes   B. 96.26, no   

 C. 73.64, yes   D. 73.64, no  E. NOTA 

 

 

 

27. Given the following discrete distribution find E[x
2
]  

x 5 6 3 8 7 

P(x) .1 .15 .4 .2 .15 

 

 

 A. .958625 B. 5.25  C. 27.5625 D. 31.65  E. NOTA 

 

 

28. Consider the following sets: 

 A = {2, 3, 5, 7, …, 23} 

 B = {1, 3, 6, 10, …, 45} 

 

 Given that the sets are independent, find σ
2

A+B   

 A. 259.654 B. 59024.85 C.  292111/1125  D. 2629/9          E. NOTA 

 

29. A t-distribution with degrees of freedom of 5 is ________________ in the tails than a 

standard normal curve? 

 A. wider   B. narrower C. more to the left only   

 D. more to the right only E. NOTA 

 

30. Ashley is getting a sundae at Kilwin’s. There are 15 flavors of ice cream, three sauces 

(chocolate, caramel, and raspberry), two kinds of whipped cream (chocolate and vanilla), 

and eight different toppings (M&Ms, Oreos, gummy bears, rainbow sprinkles, chocolate 

sprinkles, chocolate chips, peanuts, and walnuts). All sundaes have exactly one flavor of 

ice cream, one sauce, one whipped cream flavor and two distinct toppings. Ashley is 

allergic to peanuts and her favorite ice cream flavor at Kilwin’s is cookie dough. If all 

factors are random and have an equal likelihood of occurring, what is the probability she 

will get a sundae with her favorite flavor that she is not allergic to? 

 A. 2/45   B. 1/20  C. 24/361 D. 3/4  E. NOTA 
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