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Common Core State Standards for Mathematics describe varieties of

The Standards for Mathematical Practice outlined in the

expertise that mathematics educators at all levels should seek to develop

in their students.

These are:

1) Make sense of problems and persevere in solving them.

2) Reason abstractly and quantitatively.

3) Construct viable arguments and critique the reasoning of others.
4) Model with mathematics.

5) Use appropriate tools strategically.

6) Attend to precision.

7) Look for and make use of structure.

8) Look for and express regularity in repeated reasoning.

- Ihis icon indicates
contains activities created in Flash. Ea teacher’s notes in
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The slope of a line through any two points A(x,, y,) and
B(x;, y,) is @ measure of steepness.

4 /
J //
changeiny _ rise B(x,, yb)//
slope = = = —
change in x run //
/f
To find this more easily, draw a right / Yo~ Va
triangle with the line segment AB as //
the hypotenuse. Xp = Xq
A'xu Vo)
/
Vb~ Va /
slope = I {’
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What is the slope of the line through A(7, 12) and B(2, 4)?

A(7, 12)
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The horizontal distance from Franklin to Greenville is 30 miles.
Greenville is 3168 feet above sea level and Franklin is 1056
feet above sea level. There are 5280 feet in a mile.

What is the average slope of the road from Franklin to
Greenville?

1056 _ g, ios 3168
5280 5280

Represent Franklin and Greenville on a coordinate grid.
Let the y axis represent the height above sea level and
the x axis represent horizontal distance.

Franklin is (0, 0.2). Greenville is G(30, 0.6).

= 0.6 miles

00¥C —

rise _ 06-02 _ 04 _ 1

un . 30-0 _ 30 75 [ ®Eranklin
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Investigating parallel




SAPB Boziy

Proof of the parallel lines theorem

The parallel lines theorem: two lines are parallel
If and only if they have the same slope.

B

Prove that if 4B and CD are parallel,
they have the same slope.

Press next to see the proof
step-by-step.

N/ IJol?)
&
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Show that the lines AB and CD are parallel for A(2, 4),
B(3, 2), C(5, 11) and D(8, 5).

Draw the points on a coordinate grid and
graph the lines.

C(5, 11)

rse=2-4=-2 run=3-2=1
slope = rrljr? =_12 =2

------ DB.5) fise=5-11=-6  run=8-5=3
slope = rrljr? =_36 =2

The slopes are the same so by the parallel
» lines theorem AB and CD are parallel.
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y=x-09 - ) y=2x-4
y=2x—9 0 D y=Lx+5
y=tx—3 0 ~J) 3 ==l
y=2x+8 - D y=2x+5
O D y=Tx+8
00
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Proof of the perpendicular lines theorem

The perpendicular lines theorem: two lines are \

y | perpendicular if and only if the product of their slopes is —1.

Prove that if 4B and BC are perpendicular,
the product of their slopes is -1.

Press next to see the proof
step-by-step.

g/ G000
@ &
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What is the slope of a line perpendicular to AB for A(7, 3)
and B(-2, 6)?

Draw the points 4 and B on a coordinate

1 grid and graph the line.
rise=3-6 run =7 —(-2)
= -3 -
slope = s _ =3 _ _1
P run 9
€ >
X —1 Xm=—
3
v Som=3
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y =tx —1 O ~) y=4x+3
y=x —7 9 O y=2x-8
y=-3x+9 0 @1——1

y=2x-5 0 ) y=2x-10
y=2x—4 -4 D y=2x 7
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The coordinates of the midpoint of a line segment are found
using the mean of the coordinates of the endpoints. How can
the coordinates of other points on the line segment be found?

For example, what are the coordinates of the point that is %4
of the way from A(-1, 1) to B(5, 4)?

The line segment AB has a direction between its endpoints, so
it is called a

We are asked to find a partition of a directed line segment that
divides it into two segments in a given ratio, % or 2:1.

First, find the rise and run between the two points and then
calculate 75 of this distance.

\=, &
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Find the point Z(x,y) in a directed line segment from 4(-1,1)
to B(5,4) that partitions it in a 2:1 ratio.
find rise from A to B:  find run from 4 to B:
Vp=Y, =4-1 X, —x, =5—-(-1)
=3 =6
2:1 ratio means that AZ/ZB = 2/1, so AZ = 2/B.
This means that Z is %: of the way along 45.

25 0f rise =24 % 3 2sofrun =25 x 6
= 2 =4

Z is the coordinates of 4 plus the fraction
of the run and rise:

v Z(xy) = Z(-1 + 4,1 + 2)
= 7(3,3)

\=, &
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DB Ceretp

Question: 1/8 .
What is the slope of line AB?

o/3 317
3/2 213

Press the "=" button to show
the calculations step-by-step.

—l=1s o] ?)
&
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Line intersections

Road map problems

The town of Clinton is 40 miles east of
Salem, and 20 miles north. Washington
is 35 miles north and 15 miles west of
Salem, and Fairview is 10 miles south
and 50 miles east of Salem.

A straight highway passes through
Fairview and Clinton and another
through Salem and Washington.

Do these highways ever cross? @

Press the W button to see the solution.

N/
NS,
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