Math 153

FINAL EXAM
Name:  ANSWER  KEY
1) Given one example of a variable that is quantitative and one example of a variable that is categorical.  (Make sure to label clearly)

Quantitave: Height in inches

Categorical: Eye Color

MANY POSSIBLE ANSWERS
2) If you are dealing with categorical data what are two ways to graphically represent your data?

Pie Charts or Box Plots
3) [image: image13.jpg]# of Individuals.

Body Mass (g)




Based on the histogram shown answer (T/F) for each statement below:

a) The mean is less than the median.  


__False___
b) The IQR would be the best measure of spread. 
__True___
c) The distribution is symmetrical.


__False___
d) Body Mass is the explanatory variable.

__True___
e) The mean would be the best measure of center.
__False___
4) If the mean on a test was a 75 and the standard deviation was a 10, what would be the score of someone’s test whose z-score was a 1.5?

Z = x – (mean)

1.5 = x – 75

x = 90
          S.D

    
10
5) If the probability of winning on a scratch off ticket is 10% and you decide to buy some tickets. 
a)
What is the probability that you win on 2 out of 7 tickets?



Binomial Probability = .124003
b) If you decide to just keep buying tickets until you win what would be the probability that you do not win until your 6th ticket?

Geometric Probability = .059049
6) You have a bag with 12 marbles in it and there are 4 green, 3 red, and 5 blue marbles in the bag.  You are going to select a marble and then record the color, and then put the marble back in the back and repeat the process.
a) What is the probability that if you select 100 marbles you would get less than 20 red marbles?

Cumulative Binomial Probability = .0995304
b) What is the probability that you do not get your first green marble before your 6th selection?
1 – Cumulative Geometric Probability = .131687
7) What is the probability that if you randomly select a letter from the word “MATHEMATICS” and then roll a 6-sided die, that you get a vowel and a number greater than 4?

(4/11)(2/6)  = (4/11)(1/3) = 4/33 = .121212
8) If you were to play a game 40 times where the probability of winning was .3, then how many games would you expect to win, and what would be the standard deviation for games won.

(BINOMIAL PROBABILITY FORMULAS)
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9) If everybody played that same game (#8) 40 times each and you won 18 out of 40 of your games, then what percentage of people won more games then you did?
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Look up that z-score and see p = .9808
Since it is asking for more games than you, you would do 

1 -.9808 to get the answer of .0192 or about 1.92%
You could have also done a normal distribution on Minitab
10)  You got an 80% on a math test where the class average was a 74%  

and the standard deviation was a 3%, and then you got a 84% on a science test where the class average was a 72% with a standard deviation of 8%.
a) Using Z-scores which class did you do better in compared to the rest of the class?
                            MATH


                          SCIENCE
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Since the Z-Score for Math is higher that means you did better on the Math Exam compared to the rest of the class.

b) What was your percentile ranking in each class?

Math 97.72%

SCIENCE 93.32%
c) In your math class approximately what percent of people scored between a 70% and an 82%?
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These Z-Scores give you p-values of .0918 and .9962 so we subtract since it is asking for between and we get .9044
11) Look at the symbols shown below and circle all of the ones that represent parameters.
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12) Using the formula for margin of error (
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) if you wanted to have a margin of error less than 2% using a 95% confidence interval (Z-score of 1.96) and the standard deviation of the population was 10, what would be the smallest sample size you could take?
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13) Given the true proportion for students at a large university who enjoy playing video games is .5.  You take a survey from a simple random sample of 200 students taken at the same large university and find 90 enjoy playing video games.  Construct an approximate 90% confidence interval for the percent of students at the university who enjoy playing video games.  Then check to see if the known parameter falls within your confidence interval.
Test and CI for One Proportion 
Sample     X        N      Sample p               90% CI

     1         90     200    0.45000       (0.390490, 0.510630)

The known parameter of .5 does fall within our confidence interval
14)  For the table of quiz scores, I want you to find the 5-number summary, the mean as well as test to see if any of the values are outliers.
	4
	8
	9
	11
	12
	12

	14
	14
	15
	16
	17
	28


Mean    Minimum   Q1     Median    Q3    Maximum    IQR          Outliers

13.33     4.00       9.50    13.00     15.75     28.00      6.25    (6.25)(1.5) = 9.375
                             10      13.00
  15.5


 5.5
 (5.5)(1.5) = 8.25

Either way you did it Minitab or by hand 28 would be an outlier

15)  Sara hears an advertisement for an award show where they make a claim that 20% of the guests are famous athletes, 30% of the guests are famous singers, 10% of the guests are well known politicians, 25% of the guests are famous actors/actresses and the remaining guests are non-celebrities.  Sara decides to go and check it out, she takes a random sample of 100 people at the awards show and finds out that 14 are famous athletes, 36 are famous singers, 2 are well know politicians and 30 are famous actors/actresses and the others were non-celebrities.  Conduct the appropriate tests to see if there is evidence that would suggest the claim made in the advertisement is false.
Population: Award Show Guests
Parameters: Proportions of each group

Ho:  This is a good model for the data

Ha:  This is NOT a good model for the data

Conditions: Categories are independent


Type of Test: Chi-Square Goodness of Fit

P-Value: .027

Conclusions:  We would reject the Ho since our p-value is less than .05, which means that there is significant evidence to show that the true proportions for each category do not fit what is being claimed.

16)  Your friend makes a statement saying that students who work while attending college actually do better in their classes compared to students who do not work, so you decide to write up an appropriate test to see if there is any evidence to support that claim.  You take a random sample of 56 students who do work and find out their average GPA is a 3.18 with a standard deviation of .21.  You then take a random sample of 64 students who do NOT work and find out their average GPA is a 2.93 with a standard deviation of .18.  Write up and appropriate significance test using a 5% level of significance.
Population 1: Students who work 


Population 2: Students who do NOT work

Parameters: GPA of the students
Ho:  Mu1 = Mu2
Ha:  Mu1 > Mu2
Conditions:  Sample Sizes at least 30, Independent, Pop > 10n


Type of Test: 2 Sample t-Test

P-Value: .000
Conclusions:  We would reject the Ho since our p-value is less than .05, which means that there is significant evidence to show that the students that do work have a higher average GPA than those students that do NOT work.
17) A toothpaste commercial claims that 3 out of 5 dentists recommend using their product.  You don’t think they are being honest so you decide to test that claim by taking a simple random sample of 140 dentists and finding out that 73 of them recommend the product.  Write out an appropriate test to see if there is evidence to support their claim, or your claim that they are over exaggerating.  
Population 1: A given Toothpaste company’s product

Parameters: Proportion of Dentists that recommend the product
Ho:  p = .6
Ha:  p < .6
Conditions:  np > 10 & nq > 10


Type of Test: 1 Proportion Test

P-Value: .036
Conclusions:  We would reject the Ho since our p-value is less than .05, which means that there is significant evidence that shows the true proportion of dentists who recommend that product is less than the advertised 3 out of 5.
18)  Approximate the correlation of the scatterplot shown below:

[image: image11.png]Mean Annual Temp (C)

25

20

15

10

Nevarda

500

1000 1500 2000
Elevation (m)

2500





EXTRA CREDIT QUESTIONS:

1) What is the one thing that you could put in a barrel and make it weigh less? (The answer is not any kind of gas)

A Hole
2) If you were to multiply                                                                    (A – X)(B – X)(C – X)(D – X)……….(Y – X)(Z – X)

What would the value of your answer be? (Explain)

ZERO, because somewhere in there you would multiply                      by (x – x) which is equal to zero.
3) Connect All Nine Dots with only using 4 straight lines and without picking up your writing utensil and without tracing over any lines.  (You can cross a line but not trace over it)
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