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MA 5230 Test 1

1. I took three tests and three pretests in my first statistics course. I was
curious if my performance on the tests was related. Below you can find
the scores. Please compute the r-value for me to determine if the pretest
scores are coorelated with the tests scores.

Pretest score Test score

1 5
2 9
3 10
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2. A group of 7th grade teachers want to use IQ scores to predict GPA.
Data on 78 students in this 7th grade class give us the following statistics
regarding these two variables. (IQ is on a scale of 0-140; GPA is on a scale
of 0-400.).

IQ GPA

x̄ = 100 x̄ = 300
s = 10 s = 40

r = 0.5

(a) Find the equation of the least-squares line for this data.

(b) I scored a 80 on my IQ test, what is my predicted GPA?
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3. I wanted to test a four-sided die I had made for the purpose of gambling.
The die can read 1, 2, 3 or 4. My hope is the die favors the 4. The maker
of the die said that a roll has a 50% chance of being a 4 and the other
three sides were equally likely.

(a) Write the distribution of the die in table form.

(b) Compute µ and σ from the table.
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4. I wanted to test a four-sided die I had made for the purpose of gambling.
The die can read 1, 2, 3 or 4. My hope is the die favors the 4. The maker
of the die said that a roll has a 50% chance of being a 4 and the other
three sides were equally likely. So to test the die I rolled the die 3 times
and recorded the following numbers: 1, 1, 4

(a) Compute x̄.

(b) Compute the variance.
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5. I want to use my four-sided die with a regular fair four-sided die.

(a) What are µ and σ from the fair foursided die.

(b) If I roll the fair four-sided die and the biased four-sided die and sum
the numbers on the two dice then what is µ and σ for this sum of
the two dice. Note the rolls of the dice are indepenpent.
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6. Refer to the sketch below for this question.

(a) What is the height of the given distribution?

(b) Compute probabilty that X is between 1 and 2.
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7. Let X and Y be random variables with means µX = 2 and µY = 2 and
with standard deviations σX = 1 and σY = 1. Assume the ρ = 0.5. Define
the random variables A = X − Y and B = 5X. Compute the mean and
variance of A and B.
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8. Assume I have two RV’s representing test scores

• Test 1: X with mean µ = 10 and standard deviation σ = 2

• Test 2: Y with mean µ = 12 and standard deviation σ = 3

(a) What is the test score range about the mean that represents 95% of
the test takers for each test.

(b) Sarah scored an 11 on Test 1 and Jessica scored a 14 on Test 2.
Compute the z-scores and determine who had the higher score.
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9. There are many rating systems for students. Often graduate schools and
potential employers will ask for a recommendation and then ask the rec-
ommender to rate the student on scale; two that I have seen are below.
Compare the two scales and discuss any possible bias.

Scale 1 Scale 2

exceptional top 5%
top 1% top 10%
top 5% above average
top 10% average
top 20% below average

above average Not recommmended
Not recommmended

10. A taxi driver owns two taxis a fuel efficient Prius and a classy luxury car.
The driver wants to test whether she gets higher tips in one car verse the
other. She decides to drive every day for the the next 60 days. Design an
experiment where she can compare the two cars.
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r =
1

n− 1

n∑
i=1

(
xi − x̄

sX

)(
yi − ȳ

sY

)
=

1

(n− 1)sXsY

n∑
i=1

(xi − x̄)(yi − ȳ)

Linear Regression
b1 = r

sy
sx

b0 = ȳ − b1x̄
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