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Unit 2: Quadratics

Section 2.1: Linear Versus Non-Linear Function
Applications
Introduction to Parabolic Curves

Example: A ball is shot from a cannon into the air and its
path can be recorded according to the data in the

table below.

I t 1 2 3 4 5
Time (5)

/\ H(t) 35|60 |75 | 8 | 75

‘j Height (m)
’:Dl PESY 15 s g
D v Vv
(2 16 1o | 0

A) Using your knowledge of sequences and patterns determine

algebraically whether a linear, quadratic, or cubic equation
should describe the pattern.

iuadra#ic -D, is constant

B) Determine the equation of the curve of best fit. (TI-83 Plus)
j=ax‘+b7(+c O -5
(A = 40
Y= =5+ 46 x b= 4

HED- =562+ 9ok
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C) Using your curve of best fit, determine the height the cannon
ball at 2.5 s? 5.5 s? (Two ways)

H4) = -3¢+ Yot
H(2.5) = -5(2.5) + 46(2.5)
H(2:5) = -=5(625)+ /00
H(2.5)= -3-35 +160
H@Ss) = LR.75m
This means thad hqjkl al 2.5s is
68. 715 m
H(s5.5)=-5(5.5) +40(5.5)
H(55) ==5(30.25)+ 220
#(55) = 151,25 +220
H(55)= b8I5m

Use ”Trua’ on your calculator #ﬁne’
Fha Aﬂg‘lé at ‘.55 o 6’.5:.)’014 will
(?Q‘f'ﬂ, Saewo ANsw er

Sleps

(Trace) E] (y=-8x"+40x should he af o
-)‘op JF Ho screelb. Then {\,pg X= Q.Ss

o | See Y=06%5. This eiaht
‘25“22?3 /R"P"J fr 5-75?5, 15 is your K ]

D) Use your calculator to determine the vertex of the parabola.
(Recall, the vertex is the highest or lowest point on the graph.)

\Y ey
ond M ("\,%0\ ( w\\
Gm‘"‘"‘\ - 90 Yo Mo \-e.g-\- af
tHhe mogimum (&), 90 4o

r’tci\-\-\- of rakimum and enker

Guess? enter

ﬂ# Vﬁlue 0[
When — .
reln o V(Y%,%0) Ho max fmin
TL. \I(f~\re$ POP0NS -

Ak "'\S‘ Yhe mosﬁmum\\c'\o\\\\' is 0w
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E) When is the ball at its maximum height ? ( Use J’\/¢( e X)
4 Searnds X-coordinede

(15t ona )

F) What is the maximum height of the ball? ( Use VQV-I'O)()

80 m 3~m£-zhna-l¢

(2'\4 one )

G) When will the ball hit the ground?

G height 1S Om
C) N?gcl ‘\‘6 ‘qé W\\N\ \'e\ﬁ \\l\e\»\\'

NEN &3‘ own o ¢ Q\'CV\\Q\'QV
Cind Yo Valwe of X Whemy=0

AnsWer: €2
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All of these questions lead to the discussion of the Parabolic Curve
often known as the PARABOLA= graph of a quadratic equation.

Case I Case II
: VErtex : ma.{mmm ot
I
\
F
n
\
| X
Ner :=¥='r]é'ri’ri um pojng \
opens upward (Orrendakion) OMNS downward

The General Form of any Quadratic Equation is:
2
y=ax“+bx+c

Casel=a>0 Casell=a<0

In other words, a is positive. In other words, a is negative.
Smp\w opens A prard E)YO‘P)" opens deynward

Verkex iS o winimum Verlex 1S G Maximur
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Graphing Quadratic Functions

The Base Graph is always y =x* All parabolas are compared to
this graph.

The graph of y = x” has the following Table of Values:
xis @

)
}r

x ¥
5 | 9
2 4

LT 10 JVerdegrviirid

1 bbb
L2y

l
2 4
3 9

-_—
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*

Important notes on  y =ax” +bx+c
()
1 ifa> 0, the parabola opens upwards (minimum vertex) v

¢ v

2 ifa <0, the parabola opens downwards (maximum vertex) n

3 the form is called general form

-b

4  the vertex is always found by using the formula x= 5.
a

This is always the x-coordinate of the vertex. To get the
y-coordinate of the vertex you substitute the x-coordinate of
the vertex into the quadratic equation and solve for y.

Example: For each quadratic equation determine

==A) the direction of the opening of the parabola
B) the coordinates of the vertex
= C) the type of vertex

A) :-_yz 3x ffco pl-ﬂ'\S pward (V)
Q Jerkex IS @ minima™
@:\ A=-% -b means mse Hs cpposilc of
. \U"E)
A= LE‘
AR)
X- 12
X3
To gind Yo V- coordimale, Suk X=2
inte <7_uc\h°a'l-
8-_ 3!2;:— 1Q ¢+ \
y-2(Q) -19()+!

«3(4)- 24 )
535:3\2.4} M+ \erkex (') v \\\

\32 =\l
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a b
i) y=8x>+léx
mn a=%, i+ opens upward (U)

C) Vcr-l-CXM Qa M'V\iMuM

-— Lg_&
9 X ?0- a(e) T

Y= ¥ x -|-N.x.
% g(-)+ 1D

g -6 .
Y - 8 V(=1,%)
i)y = 102
A) yQ--l 4 opens Jownwaré /\
=1, .
C)V“"ex is & rAa Xt mwmn -

=" -0 __.-10_48
o X g;- N

Y=~ X 2410%-2
[y (S+0(s)-3 |
:g,=—(35)+50 Al

: —a5+50-2

I+ 33 v(5,2%)

iv) y=-4x’ FTox+3
AD O.L"'q) oP.ns JOUJI\ f\
C) VerteX is & PWAGXI MUM

bl oole-2
9 x aa a@)  ~%
éjt-'-lx +1bx+ 3

-%(Z\H(amn

3 ~q(4) +32+3
%"l‘o-l'%')-l—'&

= lq
V(2,19)
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