
MTH 114 Test 1a SOLUTIONS

Please show all your work.

1. List two sampling methods and describe them.

Solution: These are all four of the sampling methods discussed in class.

Random a sample is chosen in a way that every sample of that size has the same chance of being chosen.

Quota the sample is chosen in a way that certain characteristics of the population appear in the same
proportions in the sample that they do in the population.

Stratified the population is divided into a number of sections and several of these are randomly selected.
The process is repeated until a sample which is sufficiently small is generated.

Convenience a sample is constructed from data that is easily accessible.

2. What is the difference between qualitative and quantitative data?

Solution: Quantitative data is numerical in nature and the numbers appearing in the data has inherent
meaning. Qualitative data consists of nonnumeric characteristics. Any numbers appearing in the data stand
for nonnumeric qualities and have no inherent meaning.



3. Construct a pie chart from the following sample.

red blue green
red blue green
red green
red green
red
red

Solution:

 

4. The following sample is collected as part of a study: 42 40 34 53 40 39 34.

(a) Find the sample mean. If your answer is not a whole number, round it to the tenths (first) decimal place.

Solution: The mean is x =
∑

x

n
=

282
7

= 40.3.

(b) Find the sample median. If your answer is not a whole number, round it to the tenths (first) decimal
place.

Solution: We must first put the data into increasing order.

34 34 39 40 40 42 53

Since there are an odd number of values in the sample, the median is the single number in the middle,
which is 40. It is the fourth number from the left.



5. Construct a frequency table for the following sample. The classes should be three units wide. Include both
the frequency and the relative frequency. Give the relative frequency as a decimal rounded to the thousandth
(third) decimal place.

6 6 7 7 7 8 9
9 9 10 10 10 11 11

11 12 12 12 13 13
14 15 15 16 17 20

Solution: There is not a unique solution to this. Here is one possible solution.

Class Frequency Rel. Frequency
6 ≤ x < 9 6 .231
9 ≤ x < 12 9 .346

12 ≤ x < 15 6 .231
15 ≤ x < 18 4 .154
18 ≤ x < 21 1 .038

6. Find the sample standard deviation for the following sample: 5 2 2 0 1.

Solution: The mean of this sample is
5 + 2 + 2 + 0 + 1

5
=

10
5

= 2. We will use the following table to find the
standard deviation.

x (x− x)2

5 9
2 0
2 0
0 4
1 1

sum 14

The standard deviation is
√

14
5

= 1.7.



7. A sample has a sample mean of 15 and a sample median of 22. Does this sample have unusually small or
unusually large outliers? Why?

Solution: It has small outliers because the mean is less than the median.

8. The standard deviation of sample A is 4.5 and the standard deviation of sample B is 6.1. Which sample has
more variability? Why?

Solution: Sample B has a larger standard deviation, so it has more variability.

9. Find the five-number summary and draw a box-plot for the following sample:
37 41 45 47 48 50 50 51 59 68.

Solution: There are 10 numbers in the sample. The smallest is 37 and the largest is 68. Twenty five percent
of 10 is 10 × .25 = 2.5. Round this up to 3, and the first quartile is the number in the third position. Fifty
percent of 10 is 10× .5 = 5. Since this is a whole number, the second quartile (or median) is the mean of the
values in the fifth and sixth positions. Seventy five percent of 10 is 10× .75 = 7.5. Round this up to 8. The
third quartile is the value in the eighth position. The five number summary and box plots are given below.

low = 37
Q1 = 45

Q2 =
48 + 50

2
= 49

Q3 = 51
high = 68

 



10. Draw a histogram from the following frequency table.

Class Frequency
3 ≤ x < 6 3
6 ≤ x < 9 8
9 ≤ x < 12 9

12 ≤ x < 15 2
15 ≤ x < 18 4

Solution:

 

11. A marketing class at UD wants to know which restaurants on Brown Street UD students prefer. Team 1
of students from the class counts the number of people entering the various restaurants between 6:00 and
8:00 PM on three different days. Team 2 randomly chooses a list of 100 students from the UD directory
and emails them asking for their preferences. Discuss the relative merits of the two approaches to forming a
sample.

Solution: Team 1 is using convenience sampling. They actually observe people using the restaurants, so their
data is accurate, as far as that goes. They can’t tell from their observations which of those people are students.
They could miss important information because their observations are limited to a certain time of the day,
and certain days. They also do not know whether the people entering a restaurant do so because they prefer it
over other ones, or because they just want a change, to try something new, or to accompany friends. Overall,
it is not a good sample.

Team 2 does use a randomly chosen sample, so they are trying to remove selection bias from there process.
They rely on the students in the sample to provide the information, so the data may not be accurate.
Also, some students (probably a significant number) will not return the survey, so the sample is subject to
nonresponse bias. I would still expect this sample to be more representative than the other.


