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10-2 Graphin  uadratic Functions in the form y = ax* + bx + ¢

Now we will consider what the value of b in y=ax*+bx +c¢ does to the graph.

Consider the graphs of the following functions.
Where is each graph's line of symmetry and y—intercept?

y=2x>+2x y=2x"+4x +1 y=2x>+6x +2
line of symmetry? line of symmetry? line of symmetry?
. =t
X Z "‘:L x =z ~| Xz~
y-intercept? y-intercept? y-intercept?
(0,0) (o, ) (0,7—)
Now use the formula [x = ;—a with the equation from each graph above.
y=2x"+2x y=2¢ +4x+1 y=2 +6x+2
- - - "a - - -
x -—-z— - — X: _ﬁ_— [ ’L’. X - -é. = ‘:E-
J) " a@) M 2(2) 4
- | = -\ - %
-~ K= = 2
A 2 X

What are you finding by using this formula? e axis OQ‘ S%W\me"ﬂ' Y)
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v Understanding Check:

Use the formula |x = ;—a to predict the axis of symmetry for each of the equations
and mark the axis on the graph:
Yy Yy
1. y—4x2+8x+5 2. y=3x"-12x+9
X=8 B . %12 .12 2 .

‘X“"| X=2

But finding the axis of symmetry won’t help much unless you go back and use the
x-value you just found to find the actual vertex. How can you ﬁnd the vertex using x?

__Substtufe the x-veluo b od the y .
1. y=4x*+8x+5 2. y=3x*-12x+9
Yz4-N%+8(-1)+5 y=3(2)*-12 2)+9
4(") “8 +5 3(4)-24+9
4-8+s 12-249+9

-4 +5 -12 +9 vertex:
E=y ol ety (@

Example 1 : Graphing y = ax* + bx + ¢ (Putting it all together to graph) ﬁ(\

Use all of the shortcuts you have learned to graph the quadratic functlon

. y= 2x +8x+5
Step 1: _l—_md_-meﬂi_s_sgmcwg.
—’__ == __: -2
PYZ N
Step 2: ) =- k
inta £iad e vertex
9: a-a)y* 4 8(-2)+S

@) - 16 +ss yvee ex
- +
® 2 s (-2,73)

l ys - 5-; /
Step 3: Plat J:he,_axz ngi'em Leorn (’2,'3\

Step 4: -\ ¥ Yo
h - dvosd
+e pocatoc\o.. ' 160
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N Understanding Check: a);( 31 q’, i%f Z o XEes

Use the y-intercept, the axik of sy and the vertex o gra each of the

following quadratics. &( y class w 3“9\.\ y <o R

aX

uyn )

ay=x’+4x+3 b. y=2x*+4x-5 C. y=-x’-4x+4

=-4 = =4 -4 . =
a0 ¥ s@ TS D,

Y2 D + 4y D+ ?-'zc—n YAED=8 Yy - )+
R

y 2¢N -4 -5 “ (D + 4+ 4
v =@ 2@ 4+ 4
vertex: (<2 ,= ) vertex: (= , ) =
d. y=-2x>-8x-5 e. y=3x"—6x+7 f. y=4x>-16x+10
=8 = - X = - b - =1 - -
e 7 2O 25> 20 Ty =@
z-2(-D* (-2)-S 23N (ND+T z(2)*- 16 (2)+10
4=, (4) +16 -5 30D -6 +7 J 4¢) -3 +lo

!l -3 +10

- *16-S "+ -1 +|0
26) 20, D)

vertex: (<2, 3 ) vertex: ( I, )

170



