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HW Exercise 1

A basketball player scores an average of 18.6 points per game for his
first 5 games. How many points must he score in the sixth game to
raise his average to 20 points per game?

Andrew Obus (CUNY Baruch College) Mathematics workshop 2 / 16

S games . s (X= total score in 1st 5 games) .

>

~ X = 5 - 18 . 6 = 93.
total points in Is Sgames.

totalpoints needed

ames
: Total score

= 20x6=120
*

in Ggames,69

So in Games , needs to score

120 - 93=) points .



HW Exercise 2

Can you construct a data set with mean 10, median 20, and mode 30?
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Example: 0
,
30 , 30

I

·

de nie
Strategy Start with 20 in middle .

-"
Add in 2 30's so mode is 38 .

Add in 2 #'s below 20 to make

total Sum So , so mean is 10 .



Recall: Mean, median, and mode

Suppose we have a finite set of data entries x1, x2, . . . , xn.
The (arithmetic) mean or average of the data is given by

x1 + x2 + · · ·+ xn

n

The median is the data entry that occurs in the middle of the
sequence of data, if they are arranged from lowest to highest. If n

is even, then the median is the average of the two middle entries.
The mode of the data is the entry that occurs most often. If there
are multiple such entries, they are all considered the mode. If
every entry occurs equally, we say there is no mode.

All of the terms above are called “measures of central tendency”. The
idea is that they are all reasonable numbers to represent what a
“standard” instance of the data is likely to be.
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Exact averages from frequency tables: Example

Consider a class whose scores on a quiz (graded out of 10 points) are
given by the following frequency table:
Score Frequency

4 2
5 4
6 3
7 3
8 2
9 3

10 3
To calculate the mean of this data, we need to use a weighted average.
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Could write :

4 , 4 ,
5

,
5

,
5

,
5

, 6
,
6

,
6 ,
7,7,7, 8,8 ,

9
,
9

,
9

,
10

,
10

,
10

G calculate average -

Calculate total of data entries :

2+4+3+h+ 2+3+520.

Add up each data entry, weighted by its frequency, divideby total

(4+2+ 5 +4 +6x3 + 7x3 + 8x2 + qx3 + 10x2)/20=



Approximate averages from frequency tables

Suppose we want to calculate a mean from a frequency table
where each row represents a class range.
There is not one correct way to do this, but a reasonable way to
proceed is to use a weighted average as in the previous example,
but to use the midpoint of each class as the input into the average.
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Cor"group data")

weighted



Approximate averages: Example

Let us calculate the approximate mean for the data from the following

frequency table:

Time Frequency
0 to < 5 5200
5 to < 10 18200
10 to < 15 19600
15 to < 20 15400
20 to < 25 13800
25 to < 30 5700
30 to < 35 10200
35 to < 40 2000
40 to < 45 2000
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Total ofentries:

:
2.5

-

5200x18200+
....

20007 2008

se = 92! 00

↑ mprints: 2 . 5
,
7. 5

,
12 .

5
....

midpoints- ...,37.
5

,
42 .
5

.

whtedaverage:

2 .
3x5200

+ 7,
5x18200 + 12 .

3x19600 + 17 . 5 x 15400 + 12 .
3x138807/92100I - 27. 5x5700 + 32 .

5x10200 + 37. 5 x 2000 + 42 . 5 x2000

-



Other measures of central tendency

Two other measures of central tendency are the geometric mean and
the harmonic mean. These are used only when the data entries are
positive.

Geometric mean: n
p

x1x2 · · · xn

Harmonic mean: 1
1/x1+1/x2+···+1/xn

One always has HM  GM  AM, with equality only when all the data
entries are equal.
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An example of harmonic means

Suppose a car drives a certain distance at 30 kilometers per hour and
returns at 60 kilometers per hour. What is the car’s average speed for
the trip?
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RATE (SPEED)
C C

L 3
RAI (SPEED) in km D
·S⑧↑ &..... --------

Let D= one-way distance .

Start
D

Finish

-

Average speed =
adistance 2D

---

Total time time out +time back

/ 22B
--

-~ D

⑤ +
58 ⑧jo0

This is thedefinition of the harmonic mean of 30 and 60 ·

S. ij*
:

2 :-h



A car drives at 30 km/h for 3

hours and then 60 km/h for
I hours . What is its average

speed?
Total dis

Average Speed ancetime
= 30x2 : 90 - 42

-
3+2

42kmih
Weighted *
average
of 30 and 60 with weights 3 and 2

.



Proof that GM  AM for two data points

We will prove GM  AM for the case of two data points:
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Data ! X, X2 : Ex
: x4 X2= 9

am= 49 : 55656
Gr: xz A: xi AM = = 6 .

5 .

Want Nix
:& .

Equivalent to show

2

(x)"s (*M) , or x
,X2S

*x=
4

Equivalent to show
: 4x

,Xz
= X +2x ,xz+X:

0=. xY- 2x
, xz

+x2 = (x -xz) -

TRUE because squares are always 7,0. i



Homework Exercises

1 Two numbers x and y have a geometric mean of 12 and an
arithmetic mean of 12.5. Find x2 + y2.

2 Calculate the mean absolute deviation of the data set
1, 2, 3, 4, 5, 6.

3 What happens to the mean absolute deviation of a data set if all
the entries are increased by 5? What about if all the entries are
multiplied by 5?
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Thank you for your attention. Next week we will discuss standard
deviation and box and whisker plots.
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o
and median from group

dather measures ofdispersion ,


