
MTH 21 and MTH 21.5 Midterm Exam Review Problems

Chapter 4

1. What is a sample? What is a population? What is the difference between them and why do we need to 
use sample?

2. What is descriptive study (descriptive statistics) and what is inferential study (inferential statistics)?

3. Consider the following data set: 
40  24  25  33  37  23  35 
31  41  26  51  46  42  26 

Build the frequency and relative frequency table with 5 classes and draw a histogram.

Note: this problem can be split to many parts so that you don’t need to do all calculations at once!

4. Review the definitions of frequency, relative frequency and percentage.

5. Consider the following histogram:

How many festivals had 12 or more countries represented?

Comment:
this question is taken from Khan Academy: https://www.khanacademy.org/math/cc-sixth-grade-math/cc-
6th-data-statistics/histograms/e/reading-histograms

https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-data-statistics/histograms/e/reading-histograms
https://www.khanacademy.org/math/cc-sixth-grade-math/cc-6th-data-statistics/histograms/e/reading-histograms
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6. The data below shows the money Paritosh spends on a weekend.

Activity
Money (in rupies)

- represents frequency
Relative frequency Central angle

travel 40 40
240

≈0.167 0.167×360∘≈60∘

food 100

movies 50 50
240

≈0.208 0.208×360∘≈75∘

gifts 50

Total n = 40+100+50+50
= 240

Fill out the missing places in this table (see the column for relative frequency and central angle). Pay 
attention to how we round off. We want to plot a pie chart, however you are not asked to do it!

Comment:
This problem is also taken from Khan Academy: https://www.khanacademy.org/math/in-in-class-8-math-
india-hindi/x1091119cf1369fcf:data-handling/x1091119cf1369fcf:pie-charts/e/plotting-pie-charts

7. The pie chart below shows the percentages of blood types for a group of 200 people.
a) How many people, in this group, have blood type AB?
b) How many people, in this group, do not have blood type O?
c) How many people, in this group, have blood types A or B?

Comments:
1) when multiplying percent and decimal/whole/integer/… numbers, do not forget to convert percent to 
decimal!
2) this problem is borrowed from Analyze math: https://www.analyzemath.com/statistics/pie_chart.html

https://www.analyzemath.com/statistics/pie_chart.html
https://www.khanacademy.org/math/in-in-class-8-math-india-hindi/x1091119cf1369fcf:data-handling/x1091119cf1369fcf:pie-charts/e/plotting-pie-charts
https://www.khanacademy.org/math/in-in-class-8-math-india-hindi/x1091119cf1369fcf:data-handling/x1091119cf1369fcf:pie-charts/e/plotting-pie-charts
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8. Consider the following data set.

20, 16, 1, 12, 17, 2, 20, 9, 2, 17, 17, 16, 3, 13, 2, 17, 9, 19, 16

Find:
1) median (remember that it is also 2nd quartile Q2?)
2) mode
3) mean

Also calculate the 5 number summary and IQR (interquartile range) for this data
4) MIN
5) 1st quartile Q1

6) 2nd quartile Q2

7) 3rd quartile Q3

8) MAX
9) IQR
10) is there a potential outlier in this data set (yes or no, explain)?

Comment:
when calculating quartiles, after finding the second quartile:

• if the number of data points in the set is even, split the data set into two equal halves, do not 
delete/remove the two middle data points

• if the number of the data points in the set is odd, remove the middle element 

9. Consider the following frequency distribution table:

scores range frequency

0-200 7

201 - 300 23

301 - 400 18

401 - 500 10

501 - 600 6

Find the mean.
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Answers:

Chapter 4

1 and 2 are for you to review on your own

3. Step 1: find the range = largest – smallest = 51 – 23 = 28

Step 2: class step/width = 
range

number of classes
=28

5
=5.6

rounding off to the next integer, getting  6
class step/width = 6
Note: always “round off” to the next integer, even if the digit at the tenths place is less than 5

Step 3: building the bounds: first class starts with the smallest value of 23
the second class will start with 23 + step = 23 + 6 = 29, hence the first class will end with 29 (excluding),
the third class will start with 29 + step = 29 + 6 = 35, and so forth

Intervals What numbers we are taking into the
interval (replaces the tally column)

Frequency Relative frequency

23  x < 29 24, 25, 23, 26, 26 5 5/14  0.357 = 35.7%

29  x < 35 33, 31, 2 2/14  0.143 = 14.3%

35  x < 41 40, 37, 35 3 3/14  0.214 = 21.4%

41  x < 47 41, 46, 42, 3 3/14  0.214 = 21.4%

47  x < 53 51, 1 1/14  0.071 = 7.1%

Total sum n = 14 Total = 99.9%

Step 4: Building the histogram with 5 classes:

Comment: we showed the bounds in class slidef differently. You can use either way.
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4. doesn’t need an answer

5. 11 festivals

6. Here is the fully filled out table:

Activity
Money (in rupies)

- represents frequency
Relative frequency Central angle

travel 40 40
240

≈0.167 0.167×360∘≈60∘

food 100 100
240

≈0.417 0.417×360∘≈150∘

movies 50 50
240

≈0.208 0.208×360∘≈75∘

gifts 50 50
240

≈0.208 0.208×360∘≈75∘

Total n = 40+100+50+50
= 240

7. 
a) 19% × 200 = 0.19 × 200  = 38 people
b) (100% - 40%) × 200 = 0.60 × 200  = 120 people
c) (16% + 25%) × 200 = 0.41 × 200  = 82 people

8. First, order the data points: 1, 2, 2, 2, 3, 9, 9, 12, 13, 16, 16, 16, 17, 17, 17, 17, 19, 20, 20

1) median = 10th position data point (used formula L=n+1
2

 ) = 16

2) mode = 17 (4 occurrences, more than any other values)
3) mean = (1+2+2+2+3+9+9+12+13+16+16+16+17+17+17+17+17+19+20+20)  19 = 228  19 = 12

Also calculate the 5 number summary and IQR (interquartile range) for this data
4) MIN = 1
5) 1st quartile Q1 = median of the lower/first half = 5th position data point = 3
6) 2nd quartile Q2 = median = 16
7) 3rd quartile Q3 = median of the upper/second half = 15th position data point = 17
8) MAX = 20
9) IQR = Q3 – Q1 = 17 – 3 = 14
10) is there a potential outlier in this data set (yes or no, explain)?
1.5IQR = 1.5  14 = 21
Q1 – 21 = 3 – 21 = -18, since there are no values -18 or below in our data set, there are no potential 
outliers
Q3 + 21 = 17 + 21 = 38, since there are no values equal to 38 or more in our data set, there are no potential
outliers.
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9. Let’s continue filling out the table with a column for midpoint and f · midpoint

scores range frequency (f) midpoint f · midpoint

0-200 7 0+200
2

=100
7×100=700

201 - 300 23 201+300
2

=250.5
23×250.5=5,761.5

301 - 400 18 301+400
2

=350.5
18×350.5=6,309

401 - 500 10 401+500
2

=450.5
10×450.5=4,505

501 - 600 6 501+600
2

=550.5
6×550.5=3,303

n = 7 + 23 + 18 + 10 + 6 = 64 ∑ (f⋅x)=20,578.5

mean 
∑ (f⋅x)

n
=20,578.5

64
≈321.54

Answer: mean  321.54


