Pre-Calculus 11

4.6 _Analyzing Quadratic Functions of the Form y = ax? + bx 4+ ¢

We will use the quadratic function y = —2.5x% —

to find characteristics of the graph.

7.5x 4+ 10 to demonstrate how

When the equation of a quadratic function is in
general form, y = ax? + bx + ¢, the
y-intercept is the constant term,

(wweve x=0)
If the equation is factorable, the x-intercepts
can be found by factoring. "\;

When y =ax’ +bx+c¢ can be written as
U =a (%-%,)(%X-X2) then the x-

intT’ercepts of the graph are X\

and X o

The x-intercepts are symmetrical about the
axis of symmetry, so they can be used to
calculate the constant term in the equation of
the axis of symmetry.

The equation of the axis of symmetry is:

X=X, + X2
Tk
2
The constant term in the equation of the axis
of symmetryisthe _¥X-C00vdinatie
of the vertex. So the y-coordinate of the vertex

can then be determined by substituting in the
equation of the quadratic function.

y = —2.5x% — 7.5%
Yz 25407 -35t0) 110

y- wrevcept =10

\d;'z.s('x%fax—'—&)
y=-2.5 (% £4) (X4
xtH=0 OV ¥"1=0

x'mrwmp’rS
\/Wv\/\/\N\N\‘

-2.9%*-1.9% +\0
-2:5 (-1.5)* -1-5(1-5) %10
=\g. (o'lg

-

‘1
J
J

[ Vertey is (-1-S, 5625

Note: You can use the discriminant to check if the equation factors (the

discriminant will be a perfect square). If it does not factor, complete the square to
determine the coordinates of the vertex of the graph.
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Pre-Calculus 11

Example #1: Sketch the graph of each quadratic function:

a., b ¢
a. y=-2x" +10x-14

(O cheok +0See if it
will {'awl'ovusikj e
dispmmwminant :
v-Hac

210" =4 (-2) (- 1W)

= -\ -—51\0‘\’(1[)“(5& %%U(LYQ

soit doesn't factor- Wemust
compler ¢ e S%\LMG!

b. y:4x2 +12x+35

O (WK 10 see if facvable:

bZ-Yal
z ")_2 -y (N (%)
W
<4 Sperfecksquut ot
\zaéa e!
@ y* HxPanx +S
.,\Us\’«?fo\ Y= Yxt x10x +2xx G
oo boy=ux iy 8) + (2LxX¥9S)
y= (A r D (1XFS)
J V
= -3 "=-2
2 2
"*ﬂ —_-06 FX"-Z'S
X WU Cepts
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® Y= 2% 10%-

Y= -2 (x*-5x)-]
-5\ -
j—.—z(x‘-su»%? 2)-\
— =

= -2 [x2- S0 _

Y 2@( 6::1{})*? 1\

§= () w2 -5
2

=-2(%"3)" -2

= -2 (x-2-8)* -\.S

~vewvieY (2-S,-1-9)

y

@ find vertey whonx= -1-5
y=H (-1-5) ¢2 (D) +S

g
L vertex (-5, W)

® /g\. Y =5
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