TEXAS}Mathworks MATH EXPLORATIONS Algebra I: 3.4

SECTION 3.4 SLOPES AND INTERCEPTS

Name: K‘g/‘g Date: Period:

DEFINITION EXAMPLE ]
Slope-intercept form 2 mx 4 >
where mo the glo‘o& of He lng ¥ L 0g Ha Gee’ Q@[C’w

qz.'/\lzrce/p% of Hee [ine

y-intercept !

The valus s+ Fhe J—wanﬁ(.'f\.ﬂk oL-H/\L
Fo;’\*'wt\efe",’{'\b ’a-/\ﬂ— n M&(/'P{ -H«\e_ (7,.“&/'5

Point-slope Form

( "3.)=M(X-K,) where o ¥ e 5[o/9€ a'p
‘}'QL e A Hre ’/u/ passesS ’Hdrwvj/{\ &'/‘1)
] (/ d

Vocabulary

s 3x +2
yf 1T

SIOC 'I‘AJ#

EXPLORATION 1

1. Plot the points (2,3) and (5, 9). Draw a straight line passing through both of these points.
Consider the points on this line, complete the table below.

f First Second
A /’ coordinate coordinate
- 7 3
0 -
1 [
2 3 |
8 5
4 i
5 9
' S 6 I
F= ‘ = = |
Z ’ 8 15
2. Loo ll’#é at the points on this line, what pattern do you see? For each ordered pair (z,y) in

this table, describe in words the relationship between x and y. Write an equation that can
be used to test if a point is on the line. Tl |
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EXPLORATION 2

Use the point tester “ a point (z,y) is on the line if y = 22 — 1" to determine which of the
following points are on the line from Exploration 1.

a. (=1,-1) c. (0,2) e (3,3)
(-1)=2(-1) -|
i e =21
-1=-3
b. (—3,—6) d. (4,1) =119
(-6) =2(-3)-1
6 = -4~
b =-7

1) o\C ‘I’L\.Q Do,
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EXPLORATION 3

1.

On the same coordinate plane, graph the lines given by each of the 3 equations below .
[Optional: Use graphing calculator].

Comparing the graphs of each of these lines, what do you notice? What is similar? What is

different?% — P“"m”e/{/ <HA¢‘J I’\Av& -|L’LL Gn-e f(oﬁ@ ’
(™ X—.‘A.I.erwfﬁ 2. g-in R oce O(mrem"j Mw@ i J:\fi’d’&‘i i
Can you come up with another parallel line to put on the graph? 7

Am’wm M’f( Uafa- y=o7x ‘3 e d - Qx*g_ “’*ﬂa Le oMo,

What do you notice about the equation of the line that you created and the equations of the
lines that were given? What is the same? What is different?

Slope"ls Thoe Smnet, Finssy s Lot % slpe-intereai-fm,
- kfu./f%? Gre a/’@gﬂf’/ﬂ'(*

What if you had the following equations? What can you say about their graphs? What is
similar? What is different? How are these lines different from the ones above?

- Lo /o i C{Oum
y=—3x+2 SWU ) fﬁ

— neqahve S{o es
St ji/u !

- !:M&,w# x and 3--"\4'”‘@]”{?

y=-—3z
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PROBLEM 2

The lines above have the form y = ma + b. Determine the values of m and b for each of the
equations in Exploration 3. What does the number 1, tell you about the graph of the line? What

does b tell you about the graph of the line? M s tHhe slope (;L@afﬂag) P
wt\(/HqU i ?,oe,f M/ or JO"J’\' 5 iy 4hae U—.‘A"-waf% Cw[\.czc Hee ['M’—
crosses Hea O-“";S)-

2 : -5 * L x = 29% g W | svZE

D-2x+3 :j 2e -5 (j 2 J Sxt2 j 3 j

m= 2 m= 2 m= 2 m= -3 oy da B PR

Lis B s b0 b Ly [

EXPLORATION 4

Graph each of the lines determined by the equations below. For each line, find the slope m and
identify and label the point where the line crosses the y-axis.

M

:j‘-

T
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EXAMPLE 1

In Exploration 1, the straight line goes through the points (2,3) and (5,9). We have determined
the y-intercept by looking at the graph. Now determine the y-intercept by finding b in the equation
of the line instead.

B > (3):2(z)+&
Py ®

5 =4
3-Y = b
ong loo.'/\‘}' 'S (2,3) _l b

(az\o( (5,‘1) can Le

used insdead) MJ—Q’(,W/?;': (O, "’)

5 lolae :

"oZX +b
J

\\l

EXPLORATION 5

Now we explore a graphical method for finding the y-intercept of the line which has slope m = 2
and goes through point (—3,1).

1. Plot the point (—3,1) on a
coordinate grid. Explain why the
the y-intercept must be greater
than 1. T ke ~value o pes ‘4/
as W move ,Z) F [:e,cﬁvwc
Hae S{o‘pz 'V S Fof-"/‘p‘&

2. Write the slope as a ratio of the
rise and the run. What will the rise
be for a run= 17

= 02 - _f__‘-f:i il = 2
ree (,JL\M ruvua = \
3. We will use “slope” triangles to
step from the point towards the
y-axis. Make a “slope triangle”
starting at the point (—3, 1) with
a run = 1. This triangle leads to
another point on the line. What
V/ are its coordinates?

(-2,3)

4. Continue drawing triangles, each with run— 1 until you reach the y-axis. What are the
coordinates of the point where the line crosses the y-axis? What is the equation of the line?

(0,7) j:2x"7
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EXAMPLE 2

Consider the two points (1,5) and (2,9). Find the slope, y-intercept and the equation of the

straight line containing these two points. ano-H\e_/ it )

9£=_fL3L:0[—§:j__L{ e

Slol ran 7 I j“b & Fe-1)
one paethod: jth"‘b 3-5'=L/, -4
e prrsii s
5-4 =Ya,-H L T

PROBLEM 3 b= T ey

Suppose a line has slope % and contains the point (3,4). What is the y-intercept of this line?
What is an equation for this line?

=
D:M){"’b 5:,22_,5_ ;éX‘(’/Z—
(4) = 5(3)+ @
4= §+b
4-3: 343

EXAMPLE 3

Consider the line which passes through the two points (1,5) and (2,9). Use the formula for the
slope and an arbitrary point (x,y) on the line to find the equation of the line.

1. Compute the sIopem:mzy—:%: (j;g 6 i:"[
2-| ’ m=Y
o EF2l. . "—’Li,—" .
-2

2. Let (z,y) be a point on the line. Explain why m = xL:? must be true.
T (x,/jJ is (1,5) Y, yoS
ﬁ/\/ (Xz,‘az) 'S (xlj) XZ "‘X' — ) I

3. Multiply both sides of the equation m = z—:—‘r’ to get the point-slope form of the line.

(x-l>m=/ -5 =] —§’VVI(X-’/>
j v’bf""/(x’d

4. What happens if we start with m = y—:—g? Why does this represent the same line? Hint- Put

both equations in slope intercept forx. y . =y ( | )
. 5 ol g 8 j- ikl
(fo):;X’_Z = walx-2) 4 j_7+q:b{x-€+‘? (7-5—*5:%:‘*4*;

J
-9 =m(x-2) Ay +] * Tt |
J , J J
:j, 0{ z /(X ’2> 0 \EM W{_].o’\

m:
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PROBLEM 4
A line has slope % and passes through (2, 1).

1. Write the equation of the line in point-slope form.
- .
‘ -] =4 (x-2)

2. Write the equation of the line in slope-intercept form.
. 2

)
L.z \
T gﬁ\/ e
|
Yizx-3+l

3. What is the y-intercept?

. L
l0'3‘

SUMMARY (What | learned today)
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