
MTH 114 Test 1b 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 discrete and continuous data?

Solution: Data is continuous when there is space between its possible values, when its possible values differ
by a fixed amount. Data is continuous when it can take every value on some interval, when its possible values
differ by arbitrarily small amounts.



3. Construct a pie chart from the following sample.

chocolate vanilla strawberry
chocolate vanilla strawberry
chocolate vanilla strawberry
chocolate vanilla strawberry

vanilla strawberry
vanilla strawberry

Solution:

 

4. The following sample is collected as part of a study: 30 24 21 16 34 28 22 20.

(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
=

195
8

= 24.4.

(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.

16 20 21 22 24 28 30 34

Since there are an even number of values in the sample, the median is the mean of the numbers in the

middle, which is
22 + 24

2
= 23.



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.

3 5 5 6 6 6 8
8 8 8 8 9 9 9
9 10 10 10 11 11

12 12 14 14 15 16

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

Class Frequency Rel. Frequency
3 ≤ x < 6 3 .115
6 ≤ x < 9 8 .308
9 ≤ x < 12 9 .346

12 ≤ x < 15 4 .154
15 ≤ x < 18 2 .077

6. Find the sample standard deviation for the following sample: 1 6 2 2 4.

Solution: The mean of this sample is
1 + 6 + 2 + 2 + 4

5
=

15
5

= 3. We will use the following table to find the
standard deviation.

x (x− x)2

1 4
6 9
2 1
2 1
4 1

sum 16

The standard deviation is
√

16
5

= 1.8.



7. If a sample has unusually large outliers will the sample mean be larger or smaller than the median?

Solution: The sample mean will be larger than the median.

8. The standard deviation of sample A is 11.4 and the standard deviation of sample B is 9.8. Which sample has
more variability? Why?

Solution: Sample A 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:
17 21 25 27 28 30 30 31 39 48.

Solution: There are 10 numbers in the sample. The smallest is 17 and the largest is 48. 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 = 17
Q1 = 25

Q2 =
28 + 30

2
= 29

Q3 = 31
high = 48

 



10. Draw a histogram from the following frequency table.

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

12 ≤ x < 15 6
15 ≤ x < 18 4
18 ≤ x < 21 1

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 constructs a sample of 51 male and 49 female students because records show that
51% of UD students are male. The then email them asking for their preferences. Team 2 randomly chooses
one floor from each dorm and personally talks to each student from that floor to determine their preferences.
Discuss the relative merits of the two approaches to forming a sample.

Solution: Team 1 is using quota sampling to try to make the sample representative of the population. They
use only one characteristic, gender, so they are probably missing some important characteristics that can
influence the students’ choices, especially since we don’t know how the sample was constructed. There will
probably be a significant number of students who do not return the survey, so it is subject to nonresponse
bias. Also, they rely on the students to give their preferences, so the data may not be accurate.

Team 2 is using stratified sampling. The sample is not random, and could be subject to selection bias. They
are not including any students who don’t leave in a dorm. They do collect the data themselves, so it could
be more accurate than that of Team 1.


