PreCalculus 11 Date
Unit 3: Quadratic Functions
3.1A4 Quadratic Functtons in Vi ertex Form I
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Vertical Translations: y = x% + q or f(x) = x% + q

ex. Sketch: | Z) 3:7(2
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Horlzontal Translations: ¥ = (x — p)2 or f(x) = (x — p)?

ex. Sketch:
) f(x) =(x-b5)?
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Combinations: y = (x —p)2 +qor f(x) = (x—p)* + q

vervex (f)cL

ex. Complet.e without graphing, then sketch:

a) f(x)=(x—-1)*-5 b) y=(x+3)*+1
Vertex: ( l; - 5) Vertex: (-?2)
Axis of Symmetry: ’)c-‘: I Axis of Symmetry: Y} = - 3)
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Quadratic Functions
3.1B Quadratic Functions in Vertex Form 11

PreCalculus 11
Unit 3
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ex. Write the equation in vertex form of each parabola graphed below'.-'-"'




ex. A parabola has vertex '(?, %) and passes through the point (2 , -9). Determine its equation in vertex
form. = A S 5 iR 2
u\a(x Q- ' Y- ‘+<’K'(o) -

_.q = Q lé) =
— Y =[ba

ex. The deck of the Lions’ Gate Bridge in
Vancouver Is suspended from two main
cables attached to the tops of two
supporting towers. Between the towers,
the main cables take the shape of a

-

parabola as they support the weight of the deck. The towers are 111 m tall relative to the water’s
surface and are 472 m apart. The lowest point of the cables is approximately 67 m above the water’s
surface.

a) Model t2e ?ape of the cables with a quadratic function in vertex form.

r'd

e 1) 1= AT
(] T =a (33)*

Lyg = 556% a 2
00077 %

b) Determine the helght above the sutljace ot1 t%g veél-t}er of a point on the cables that is 90 m
horizontally from one of the towers. Express your answer to the nearest hundredth of a meter.

Clib, 4) y: .
8 = 85‘3400

Practice: pg. 157/ # 4 (omit Intercepts), 5 - 11, 14, 16 - 18, 21



Pre-Calculus 11
Exploration: Quadratic Functions in Standard Form

Vertex form quadratic: f(x) = a(x —p)* + gwhere a,p,g E R;a # 0
Standard form quadratic: f(x) = ax? + bx + c wherea,b,c E R;a # 0

Using technology, graph the quadratic function f(x) = —x? + 4x + 5.
Describe any symmetry that the graph has.

Does the function have a maximum y-value? Does it have a minimum y-value? Explain. Use “trace” to
approximate the max or min,

Using technology, graph on a Cartesian plane the functions that resuit from substituting the following c-
values into the function f(x) = —x% + 4x + c.

10 :

0 .
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What do your graphs show about how the function f(x) = ax? + bx + c is affected by changing the
parameter c?

Using technology, graph on a Cartesian plane the functions that result from substituting the following a-
values into the function f(x) = ax? + 4x + 5.

-4
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2
How is the function affected when the value of a is changed?

How is the graph different when a Is a positive number?

Using technology, graph on a Cartesian plane the functions that result from substituting the following b-
values into the function f(x) = —x2 + bx + 5.
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What effect does changing the value of b have on the graph of the function?
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Pre-Calculus 11
Exploration: Quadratic Functions in Standard Form

Consider the vertex form quadratic f(x) = 3(x + 2)% — 4.
State the valuesof a,p & g

Expand f(x) = 3(x + 2)? — 4 into standard form.

State the valuesof a, b & ¢

How do the values of a, p & g compare to the values of a, b & c?

Expand f(x) = a(x —p)* + q into standard form.

Expressp & g Intermsofa, b & ¢?
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PreCalculus 11 Date
Unit 3: Quadratic Functions
3.3 Completing the Square

We convert a quadratic function from standard form f (JE) = ax? + bx + ¢ to vertex form

f(x) = a(x = p)* + q using a process called completing the square
ex. Convert to vertex form: y = x2 + 8x + 10 a3 t sub'\'

*recall algebra tile method & replicate algebraically A
Step Algebra tiles Algebraic
1) Lay out trinomial 2z i I Y= Cx+§x+ lb )"'IO"H'

ay out trinomia - 2 +O
- separate constant ! ‘ E\EEE E il 2 (‘E’)I—/
R e EEAR doesn? 2,
= <+ -
2) complete the square W | P& ::‘:: % Y (x4 ) ©
- balance out the added g -y 1t Jo ad A
values anoaan qndsukﬂ‘fac 6
3) factor the perfect square
.+ -

- combine constants (_’X LP) 6

ex. convert each quadratic to vertex form:

f(x) =x%— Zx-i}_giﬂifswlb“' y=x*+3x+1
§e Crggan v~ yrihgxr )+l 5§
24, n-/'
&)
3:(')(— D*+Q

Y= (x+2)°

When completing the square, we must factor out leading coefficients # 1 from the x terms.
Be careful with balancing the completion of the squarel 2 <&

ex. cgnvert each quadratic to vertex form: b+ 25
y“3x _12x+6p‘<5 2 f(x)=—x2+1(_)x—20 ) Aﬁd
ok e ! Y= (x jox#29) -20+45
o e (o i) +6-12 215 7
&g

Y= —(x=sy"+58



y): 25
/ 2%
fx)=—4x2-20x+1 pf y=2x*+7x

a5
4= —4(9(3'55}""4) +) +35 Y= 2% 3 7&43'%?5—@.125
(3) (._3_5)'2-

Y - (x-5)*+ac ,
g 2(x+135)~ 6125

ex. The leadership class is planning a fundraising with a professional photographer taking portraits of
Individuals or groups. The class gets to charge and keep a session fee for each individual or group
photo sessions. Last year, they charged a $10 session fee and 400 sessions were booked. In
considering what price they should charge this year, the class estimates that for every $1 Increase in
the price, they expect to have 20 fewer sessions booked. Le"‘ C =+ of £ jincmse.s

a) Write a function to model this situation. m O'F
evenue = Cos} perscssir X

R(W) = (104¢)(4op -20e)
= 000~ R00C 4 400¢ - FOc™
| R(C) = a0y oo -

b) What is the maximum revenue they can expect based on these estimates? What session fee

will give that maximum?  Keed g yerdex (3, 4500 )
R(C) = -20 (c*~|10c+ %) +4000+500

() = -ao(c-3)" + 4800 NOX Teuente
O'F 49500 whan
cost Js increaxd 38
o RIS 2 - on fee

¢} How can you verify the solution?

gM\p\n

Practice: pg. 192/#



Pre-Calcuilus 11
Exploration: Completing the Square

Note: | |=+ (positive red tiles) = - (negative blue tiles)

Part | Use algebra tiles to determine each binomial square. Sketch the results.

(x+2)*= (x=~4)?=

What shape do all the tiles as a whole make In the solution layout?

Describe the solution layout as four quadrants?

Are the square quadrants always positive or negative?
Part Il Use algebra tiles to explain why each trinomial is NOT a perfect square. Sketch the resuits.

x2+6x+10 x2+6x-9 x2—-7x+49
|
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Pre-Caiculus 11
Exploration: Completing the Square

Part lll For each non-perfect square trinomial add-on extra zero pairs to “complete the square”. Then
factor the square and write each trinomial as a binomial square plus a constant. Sketch the results.

x% -10x

x2—4x+5

PART IV Fill in the blanks to make each equation true.

—_—

1. (x* +10x+ ) = (x + 5)?

x2 4 8x + 3 (*pull the constant to the side)

2 +6x—7

2. (*-14x+ )= (x-7)

3. (x*-12x ) = (x P 4. (x*-18x ) = (x )
5. {x" + 100x )= (x P 6. (x" +5x ) =(x by
7.04-11x ___ )=(x 2 8. [+ )=(x P

Page2of 2




