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Calculate the mean and standard deviation of the group data given by

the following frequency table:

Time Frequency Uas; M o\pom‘\' X=X, \ £; (Y/xﬂi_
5-0to < 10 371 1,985 14774
1510 to < 20 123 15 4,485 12283
2620 to < 30 350 | 25 .ol 0
330 to < 40 116 35 -10.015 11635
45540 to < 50 40 45 —20.005 |16 o

Fﬁs%_ﬂ(@ Lu\a,{ﬁf, M{?N\ 0{2 grouy 0{!5\7q
23125-350 +35° 116 + 4540 - 1eeH0 -14 ?35

5.7 +\5| -
s T e

’ 23t 35 |
MZ&/\ "y W E
Shan b

Andrew Obus (CUNY Baruch College)

Mathematics workshop

v

2/18



ﬂé\ Yo A8 F
A Qc)f
%APCW\O\OJ%\ J&V\QGV\M OJ@WP

Z?x (/gﬂ%

@,V‘)r %D e OVH/\QJ/

TL\\% ) W\/@\

wcdfw\ut\
/VMJ/\W& Faciley % Camwﬁ JFL\
D\_SMB’? W\@/\\Nj 15 V\+ 75
¢ leay



Recall: Standard deviation of group data

Suppose we are given group data in a frequency table where each row
of the table corresponds to a range of values. How do we calculate the
standard deviation?

@ We have already seen how to calculate the mean of the data: We
look at the midpoint of each class, and take a weighted average of
these midpoints, weighted by the frequency of each class.

@ Call the mean of the data X. Let x; be the midpoint of the ith class
and let f; be the frequency of the ith class. Lastly, let N be the total
number of measurements (so N equals the sum of all the f;).

@ The standard deviation can now be calculated using the following

formula:
> filxi — X)?
=N
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Plane Geometry

@ Plane geometry is the study of geometry in the flat 2-dimensional
plane.

@ The main quantities we measure in plane geometry are angles,
lengths, and areas.
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Angles

@ An angle is formed by two rays or line segments originating from
the same point.

@ It can be measured in degrees or radians.

@ For Euclid, the fundamental angle was the right angle, and all
other angles were measured in terms of right angles.
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Lengths

@ The length of a line segment is the distance from one endpoint to
the other.

@ In real-world applications of geometry, this can of course be
measured in feet, meters, miles, light-years, etc.

@ In the pure mathematical study of plane geometry, we generally
do not include units when talking about lengths.
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Areas

@ We define the area of a rectangle to be equal to its length times its

width
/o Areas of other figures bounded by straight lines can be figured out
by using the fact that if two figures are non-overlapping, then the
area of the total figure is the sum of the areas of the individual
figures.

@ Areas of figures that are_not bounded by straight lines are actually
pretty hard to compute without using calculus.
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Approaches to geometry

@ There are two main approaches to plane geometry.
@ “Synthetic approach” (Euclid)
@ “Analytic approach” (Descartes)
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Synthetic approach

@ The idea here is to start with some terms that are left undefined
(for example: “point”, “line”, “between”) and some basic axioms
(for example: “for any two distinct points in the plane, there exists
exactly one line passing through both of them”).

@ Then, you can work from the ground up, proving all statements of
plane geometry from the axioms.

@ Even in the synthetic approach, it is useful to draw diagrams to aid
in one’s understanding.
@ This is the approach of Euclid’'s Elements. porth polg
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Analytic approach

@ In this approach, we think of geometry as taking place in the
Cartesian (coordinate) plane.

@ This can often simplify proofs, although some might view the
proofs as less elegant, since the proofs tend to be more
“algebraic” rather than “geometric”.

@ For instance, consider the statement “The three medians of a
triangle all meet at a point” (recall that a median is a line sewmm=t
linking a vertex of a triangle to the midpoint of the opposite side).

@ An analytic proof would proceed by writing down the three vertices
of the triangle as points in the plane (say, (a, b), (c, d), and (e, f)),
then computing the equations of the three medians (as lines), and
then showing that there is a point lying on all three medians using
the equations.

@ A synthetic proof would relfon drawing extra lines, and using
theorems about parallel lines, similar triangles, etc.
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In general, our emphasis this semester will not be on proofs, but rather
on formulas and their derivations. For instance, we will derive the area
formula for a regular polygon (not necessarily a triangle or a square).
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Homework Exercise

Suppose a triangle has vertices at (0, 0), (4,0), and (2, 6).
@ Compute equations for the three medians of the triangle.

@ Solve these equations simultaneously to find the point where the
three medians intersect. 0 0

/2

(0,0) (4,0)
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There is NO CLASS next week. The week after we will discuss
triangles in more depth.
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