1. Second-degree Function (MAS408).notebook

Second-]egree [Tunction

* Also known as: Qpadratic "unction.

Basic Function

Graph:

Shape is called a Parabola :

Rule: f(x) = x2

Properties
Dom:

Ran:
Increasing:
Decreasing:
Positive:
Negative:
Max:

Min:

y - intercept:
Zero:
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Jransformed Function

Kule: f(x) = a(b(x —h))2 +k

Pecause of its symmetry with respect to the V-axis, Plus
the fact that @ and b Produce similar effects on the grapl‘:,

we are able to write the equation without Parameterb.

Fxample: /(%) =2(-3(x—4)) +5
f(x)=2(-3)"(x—4)" +5
f(x)=2(9)(x—4)" +5
f(x)=18(x—4)"+5

Faramcters a and b combine to make a "new" @.
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(_onvert each into the form f(x) = a(X—h)2 +k.
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Thermcore, the rule for the transformed sccon&~&cgrec

function, in 5TANDARD FORM, IS

f(x)za(x—h)2+k
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a determines how the

Parabola opens: up, clown)

wide, thin.

h & k determine the vertex

of the Parabola.
V(h,k)

Axis of symmetry: the vertical line Passing through the

vertex. |ts equation isx=h.
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Examplc: USing the Parameters, describe the graph of

each quadratic function.
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Example: Graph the function f(x)=§(x+1)2 -4
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Fin&ing the Ku]e of a Agecond~d€gr€€ Function

* (Giventhe vertex and a Point
usef(x)za(x—h)2 +k

Example:

10
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Example: \What is the equation of the seconchlegree
function whose vertex is (1 1,24) and passes
through the Point(6,42)?

f(x):a(x—h)2 +k
f(x)=a(x-11)*+24
42=a(6-11) +24
42=a(-5)" +24

42 =25a+24

18
18=25a . a=—=0.72
25
18

f(x)—E(x—ll)z +24 or f(x)=0.72(x-11) +24

11
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Example: What is the cquation of the sccon&-&egrcc

function whose vertex is V(_loa_z) and
whose y»-irstercept is —127

| he given point is P(0,-12).
f(x)=a(x—h) +k
f(x)=a(x+10)" -2
~12=a(0+10)" -2

~12=100a-2
~10=100a
-10 1

= =0l1=a
100 10

12
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[“ xample: A second-degree function has the
following properties:

Rans |-0.7]

/ eros: {=1,9]

Axis of symmetry: x =4

Determine the equation of this function.
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Einding the 7

T his is where the function crosses the X-axis.
T o determine the zeros of a function we lety = O,

then solve for (or isolate) X,

14
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Examplc: f(x)=—§(X— )2 +15

November 10, 2022
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3

Do a studg of the function f(x) :—g(X—l)z +15

Dom:
Ran:
Max:
Min:

Positive:

NégatiVC:

]ncreasing:

Decreasing:

y~intercept:

/e ro(s):

16
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Wﬂhereisakx)a{%nﬂuﬂaFor?ﬁmﬁquCrosgorthe

standargorm.

f(x)=a(x—h)2+k [ ety=0

17
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Determine the zeros of the Fo”owing functions.
D f(x)=2(x-5¢-11 b f(x)=—%(x+3)2+4
) f(x)=4(x-10V+7 ) f(x)=2(x-17)

18
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2) f(x)=2(x-5) 11

ety =0
0=2(x-5) ~11
Solvc forX

x=5+2.35

1.235=x-5 2. -235~x-5
7135~ x and 265=x —— /eros

19
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D) f(x)=-S(x+3) +4

2 lety =0

0=—=(x+3) +4

5

Solve for¥

1. 3.16~x+3 2. 3.16=x+3
0.16 ~ x —6.16 ~ x

November 10, 2022
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c) f(x):4(x—10)2 +7
lety =0
0=4(x-10) +7

So]ve forX
~7 =4(x-10)

-1.75 = (x—10)’

+V-1.75=x-10

Put V=175 s impossib]e; therefore no zeros.

Notice that parameters a &k are both positive.

When g k have the same sign, there are no zeros.

21
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) f(x)=2(x-17)

November 10, 2022
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When Finc!ing zeros, there are 3 Possibilities:
i) there are 2 solutions (@ & khave oPPosite signs)
2) there is one solution  (the vertex is the zero; k= O>

5) there are no solutions (a & k have the same sign>

23
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Example:

FProvide a stuég of the Fo”owing function.

f(x)z—(x+4)2+9

]ncreasingz

Decreasing:

9~inte rce Ptz

/e ro(s):

Fositive:

Negative:

November 10, 2022
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Examp]e: FProvide a 5tud9 of the Fo”owing function.

Dom:

Ran:

Max:

Miﬂ:

[P ositive:

Negative:

F(x)=3(x+6) +3

]ﬂcreasing:

Decreasing:
9~intercept:
/erols):
Axis of Symmetry:

25
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g(x) = —6(x—27)2 +54

Dom: ]ncreasing:
Kan: Decreasing:
Max: 9~interceptz

Miﬂ: Zcro(s):

Fositive: Axis of ngmehy:

Negative:
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h(x)=2.75(x~10) ~11

Dom: lncreasing:
Kan: Decrcasing:
Max: 9~inte rcept:

Min: Zero(s):

Fositive: Axis of ngmetryz

Negativc:
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ExamPlC: A baseballis struck at a height of 1.1m

above the grouncl. Three seconds later) it
reaches its maximum height of 45.2m Thc
height of the ball's trajectorg is a second

clegree function of time.

28
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\/\/e know: 1. \/ertex -
(_an find: Equation _

f(t)=a(t-3) +452
1.1=a(0-3) +452

1.1=a(-3) +45.2
1.1=9a+45.2
~44.1=9a
—49=a

S f(t)=-49(1-3) +45.2

29
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a) \What is the ball's height after 2 seconds?

f(t)=-49(-3) +452

let =2
f(2)=-4.9(2-3)" +45.2
f(2)=-4.9(-1)" +452
f(2)=-49+452
f(2)=403

T he ball's Height is40.3m

30
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b) Atwhat time would a Plager catch the ball  2.2m
above the grouncl K

f(t)=-49(t-3) +452
let y=22
22=-4.9(1-3) +45.2
—43=-49(t-3)
8.78 ~ (1 —3)
+296~1—-3 —— 1)296=¢-3  2)-296=¢-3
5.96 =1 0.04 =

The Playcr catches the ball after 5.96 seconds.

31
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c) IIC no one catches the ba”, when will it hit the

groun&?
f(t)=—-49(1-3)" +452
lety =0

0=-4.9(t—-3) +452
—452=-49(t-3)"

oy — 'R -

The ball hits the groun& after aPProximate]9 6.04 s

32
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d) What is the domain and range of this situation?

Domain:

Range:

33
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November 10, 2022

Determine the rule of the seconchlengC function whose

table of values is...

x y
0 -6
1 6
2 10
3 6
4 -6

34
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Example: T he elevation of a firework was measured from
the time of launch until it exploded. ]ts

trajectorg can be described bg the function
h(t)=-5(t-4.3)" +93

a) What was the maximum height reached bg this

firework?

b)When was the maximum height achieved?

o) At what height was the firework launched?

35
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d) f’]ow many seconds after launch did the the firework

exp]oée i its height was 90.55m- ,
h(t)=-5(t—4.3) +93
léty — 9055

90.55=-5(1—4.3)" +93

36
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