
2026 MA 116 Practice Exam

NAME:

Part I: True / False

1. True or False: In a simple linear regression, if the linear correlation coefficient r is close
to 1, then y tends to increase as x increases.

A) True B) False

2. True or False: If a variable u follows a chi-square distribution with df = 10, and a variable

v (independent to u) follows a chi-square distribution with df = 13, then the variable
u/9

v/12
follows the F -distribution F9,12.

A) True B) False

3. True or False: A t-distribution with df = 10 has t0.5 = 0.5.

A) True B) False

4. True or False: The sampling distribution of x̄ is a normal distribution if the original
population is normal.

A) True B) False

5. True or False: The following plot shows a data set that violates the homoscedasticity
(error terms ϵi have constant variance) assumption for simple linear regression.

A) True B) False

6. True or False: P (x > 3.94) = 0.95 if x follows a chi-square distribution with df = 10.

A) True B) False
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7. True or False: In a P-value hypothesis test about H1 : p > 0.5, a sample of size 100 with
a sample proportion p̂ = 0.55 is obtained randomly from the population. Using this sample
to conduct the hypothesis test, the P-value equals 0.1587.

A) True B) False

Part II: Multiple Choice

8. Suppose X and Y are random variables with correlation Cov(X, Y ) = −0.6. Find
Cov(2X + 3, −5Y + 1).

A) 0.6 B) −3 C) −0.6 D) 6

9. A sample of size n = 26 has sY = 2 and linear correlation coefficient r = 0.8. Find the
explained sum of squares (ESS).

A) 64 B) 100 C) 36 D) 0.36

10. A simple random sample of size 20 is drawn from a population that is normally dis-
tributed. The sample variance of this sample is observed to be 12.6. Construct a 98%
confidence interval estimating the population variance σ2.

A) (6.615, 31.364) B) (7.633, 36.191) C) (6.615, 36.191) D) (2.572, 5.600)

11. Find the linear correlation coefficient r, given that the least square regression line of a
sample is y = 96 + 3.9x, and

x̄ = 10, ȳ = 135, sx = 2, sy = 13.

A) r = 0.31

B) r = −0.6

C) r = 0.6

D) r = 0.96.
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12. A researcher wants to test whether there is a negative association between x and y at
significance level α = 0.05. The following sample data are collected:

x 0 1 3 4 5
y 12 8 9 6 4

The linear correlation coefficient of this sample data set is r = −0.89. Assume the
error term is normally distributed. Use a classical (critical value) approach to conduct this
hypothesis test.
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13. A sports scientist wants to determine whether a new pre-workout energy supplement
reduces the time it takes recreational runners to complete a 5 kilometer race. In a random-
ized experiment, participants are randomly assigned to one of two groups: Group 1 receives
the supplement, while Group 2 receives a placebo drink. Each runner then completes a 5
kilometer race. Let µ1 and µ2 denote the mean 5 kilometer completion times (in minutes)
for the supplement and placebo populations, respectively.

Group 1 (Supplement) Group 2 (Placebo)

Sample size n1 = 32 n2 = 35
Sample mean x1 = 5.9 x2 = 7.1

Sample standard deviation s1 = 1.2 s2 = 1.5

Conduct a classical approach hypothesis test at α = 0.05.
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14. A machine fills bottles with 64 fluid ounces of liquid. The quality-control manager
determines that the fill levels are normally distributed with a mean of 64 ounces and a stan-
dard deviation of 0.42 ounces. After a recalibration of the machine, the manager randomly
selects 19 bottles from the line and determines that the standard deviation is 0.38 ounces.
Conduct a hypothesis test at α = 0.05 to investigate whether the recalibration has lowered
the standard deviation, use a classical approach.
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