Day 8 - Solving by Quadratic Formula - Notes.notebook February 11, 2020

- 2/11/2020

Checklll

Solve by completing the square.

X% -14x - 59 = -27
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Essential Question 2/11/2020

* How can I solve quadratic
equations by using the Quadratic

Formula? @

Learning Target

Solve Quadratic Equations by
Quadratic Formula
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Opening: Solving by Quadratic Formula
Exploring the Nature of Roots

In this task you will investigate the number of
real solutions to a quadratic equation.

. _ . . . . 2 .
Stqndcirg(s). MGSEUZ.A.REIAb S&e quadratic equations by inspection (e.g., for x2 = 49), taking

square roofts, factoring, completing the square, and the guqdrcﬂc formulg, as appropriate fo the
initial form of the equation (limit to real number solutions).

Determine the number of real solutions (roots/x-
intercepts) for the following graphes:

1.f(x) =x*>—4x +3

How many x-intercepts:

2
Roots: X= )and 3
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2. f(x) = x? + 10x + 25

How many x-intercepts: X=—5
Roots: | Yoot
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. f(xX)=x*+x+1

How many x-intercepts: N® Yeal Yoot
Roots: _No Seluhen
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The Discriminant

Given a guadratic function in standard form: ax® +bx+c= 0, where a =0,
e The discriminant is found by using: b? -4ac
¢ The discriminant can be used to determine the real number of solutions for a quadratic
equation.

Interpretation of the Discriminant (b2 - 4ac)

e Ifb2-4acis positive: 2 YDD“"

o |If b2-4acis zero: \ V'OO"'

o [fb2-4acis negative: ¥\® Yoot

Practice: Find the discriminant for the previous three functions:
a) f(x)=x"—4x+3

= R (“4’).1- (4-)-3):4

Discriminant:
S— T

Lb'l— T CD #. of real solufions: " g\
b.) f(x)=x" +10x+25 < Io)‘)_— (L]. . | -'DS):_ O

a-= \ b= & c= Q'S Discriminant:

# of real zeros: I

:]:f(:):x:’ixcl e\ Discriminant: (')) - <LI' ( 1)3'3

# of real roots: f\b(\ L 4
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Proctice: We oo Not in Notes

Determine whether the discriminant would
be greater than, less than, or equal to zero.

Discriminant: >0 A Yook
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Practiee: You oo Not in Notes

Determine whether the discriminant would
e greater than, less than, or equal to zero.

Discriminant: £-6 No Soluh
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Practice: You oo Not in Notes

Determine whether the discriminant would
be greater than, less than, or equal to zero.

Discriminant: — O | Coluhon

10
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The Quadratic Formula

We have learned three methods for solving quadratics:
e Factoring (Only works if the equation is factorable)
e Taking the Square Roots (Only works when equations are not in Standard Form)

e Completing the Square (Only works when ais 1 and b is even)

What method do you use when your equations are not factorable, but are in standard form, and a

may not be 1 and b may not be even?

The Quadratic Formula
for equations in standard form: y = ax2+ bx + C

B —b + Vb2 — 4ac
X = 2a

X represents the zeros and b? - 4ac is the discriminant

11
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Proctice with @uadvatic Formula - 1 oo

For the quadratic equations below, use the quadratic
formula to find the solutions. Write your answer in
simplest radical form.

1)4x2 - 13x+3=0 a=%44 b=—1%c=_ =

X= ‘-‘9 :‘:{\Q}— &4 ac
=0

X=-C) £¥aT- e 4-2)
A y)

X:\?:t |\ = 1231 gnd 12~
< =3 Iy

Discriminant: \;*\ >O
Solutions: ?D_amo\ ‘/4'

12
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Proctice with uadratiec Formula - You oo

29 +6x+1=0 a=Ab=6 c=_|
X= = bEY ™ 4ac
=
X ==0e) () -E&-a-0)
(1)
K==+

Discriminant: O

Solutions: \ s“‘\\\&\

13
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Proctice with @Aadmtia Formula - You oo
3) 7x°+8x+3=0 a=_[ p=8 c=3

X = -b*i B “'ac

BD=@y- @ 7 2)
= o4 -S4

= =220 < o
ND gﬁ\w\\q;,\

-20

Discriminant:

No solution

Solutions:

14
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Practice with Quadratic Formula - You  do
2 N0
A AEELGs 9T —PT et
D= bx%ac X= _btﬂl-\'-\‘ai
D= (3P -&--2-3) An

C =

D= g4+ =T 10
D= (o> o A(-3)
g'Sblq\\Q;\

Discriminant: 1 OO

solutions: 2 solutions

15
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Let's talk from Day 8 HW!

Decision Making:

I have a non-factorable trinomial where ais 1 and b is odd, which method am | going fo
use? Quadratic Formula
I have a factorable frinomial where ais NOT 1 and b is odd, which method am | going to

use? Big X & Area Model (Box)

| have a non-factorable trinomial where ais 1 and b is even, which method am | going to
use?  Completing the Squares
I have a binomial squared and its equal to some number, which method am | going to

use?  Take square root of both sides

16
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Determining the Best Method

Non-Factorable Methods

Completing the Square

Finding Square Roots

Quadratic Formula

ax?+bx+c=0,
when a =1 and b is an even #

ax2-c =0
Parenthesis in equation

ax2+bx+c=0
Any equation in standard form
Large coefficients

Examples Examples
X2—6éx+11=0 2x2+5=9 Examples
x2—2%-20=0 5(x+3)2-5=20 X2+ 9% -1=0
x2-36=0 20x2+36x—-17=0
Factorable Methods
A =1 & A Not 1 (Factor into 2 Binomials) GCF
ax?+ bx+c =0, whena =1 ax2+pbx=0
ax2tbxtc=0 whena>1
x2-c=0 Examples
5x2+20x=0
Examples X2 = 6x = 8x
3x2-20x-7=0
x2-3x+2=0
X2+ 5x=-6
x2—-25=0

17
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Identifying functions and using function notation

When you see this copy the notes.



*











		A  relation is a pairing of input and output values

		The domain contains the input values.

		The range of a function or relation contains the output values.

		The input value, normally x, is the independent variable.

		The output, normally y, is called the dependent variable





*











Caution!!!!!

		In a function, the y values may repeat, the x values may not.
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Function

		A function is a mapping between 2 sets that associates with each element of the first set, the domain, a unique (one and only one) element of the second set, the range.
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Identifying functions
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Identifying functions, domain and range
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Vertical line test

		When a relation is represented by a graph, the vertical line test is used to determine if the relation is a function





*











Are these functions?







*











		It is sometimes necessary to work with more than one equation at a time.

		Function notation uses parentheses and letters to distinguish between equations

		The equation y= x + 2 can be written

		f(x) = x+2

		The equation y = x-5 can be written

		g(x) = x-5

		If I want to evaluate for x = 2, I would need to know which equation I wanted to use. Functional notation tells me that.

		g(2) means I want to replace x with 2 in the g function, 

		So g(2) = 2-5 = -3 

		   





*











Using Function notation to evaluate functions

		If h (x) = 4x-3 and p (x) = x2 -3x  find p(-3)



		Use the "p" function

		p(-3) = (-3)2 -3(-3) 

		         =  9 +9

		         = 18





*











Evaluate functions

		If h (x) = -5x2 +2 and p (x) = x/2 -3x  find h(-2)





*











Word problem

		A company charges $.25 per minute for a cell phone call. This can be expressed as the ordered pair (1, .25). Find the cost of a 2 minute call, 3-minute, and 4-minute call. Express the answers in set notation. Identify the domain and range. Determine if the set represents a function.

		 1 minute = (1, .25)

		2 minute = (2, .5)

		3 minute = (3, .75)

		4 minute = (4, 1)

		Domain = 1,2,3,4,      Range = .25, .5, .75, 1

		Yes, function for every x value there is exactly one y value





*











Problem

		The company charges $.25 per minute for up to 3 minutes and then $.10 for every minute thereafter.

		Find the cost of a 2 minute, 3 minute and 4 minute call. Express the answers as ordered pairs.

		Find the domain and range.

		Is the set a function?





*











practice

		1. If a (x) = 9 + 6x and v (x) = 9x + 3x2, find v(2)



		2. If you buy one ticket to a local baseball game, the cost is $25. This can be expressed as the ordered pair (1,25). There is a 1-day special if you buy one ticket at regular price, each additional ticket is $20. Find the cost if you buy 2,3,and 4 tickets. Express the answers as ordered pairs in set notation. Identify the domain and range. Is the set a function?





*













		 

		FORM A                       FORM B

		y = 5x – 3		    f (x) = 5x – 3

		Find y when x = 2	    Find f (2).

		y = 5x – 3		    f (x) = 5x – 3

		y = 5(2) – 3		    f (2) = 5(2) – 3

		y = 10 – 3		    f (2) = 10 – 3

		y = 7			    f (2) = 7

		solution: (x, y) = (2, 7) 	solution: (x, f (x)) = (2, 7)

		 



















Tnput | Output













0

©

"









00
000

1000 %




2















SMART Notebook


[bookmark: _GoBack]Name _________________________________________________  Date _____________  Per ________
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Write each of the following in function notation.  Give each one a different “name.”

1. 

2.  y = 5x – 4

3. y = t2 + 6t

4. y = 7x2 – 4x + 2





If  f(x) = 2x + 1,   g(x) = 3x2  and h(t) = 4t – 1, evaluate each of the following.  

5. 

6.  f(3) = 





7. g(- 1) = 





8. h(2) = 





9. h(x) = 





10. g(5) = 





11. f(a) = 



A school is going on an overnight trip to Camp Coyote.  The school must pay a flat fee, plus an additional cost per student staying overnight.  This table shows C(x), the total cost of the trip in dollars for x, the total number of students staying overnight.  

		x

		1

		2

		3

		4

		5



		C(x)

		250

		300

		[image: ]350

		400

		450







12.  Plot the points on a graph.  



13. Should you connect the dots?  Explain. 







14. C(3) = 



15. What does C(3) represent?







16. Find x such that C(x) = 300. 



17. Find x such that C(x) = 150.



18. What is the flat fee charged by the camp for the trip? 




Sally is going on a road trip from Atlanta to Florida.  The table below tells us the total distance she has traveled, d(t), in t hours. 

		t

		0

		1

		2

		3

		4

		5



		d(t)

		0

		60

		[image: ]120

		180

		200

		260







19.  Plot the data on a graph.



20. Should you connect the dots?  Explain.  











21. d(4) = 



22. What does d(4) represent?







23.  Find t such that d(t) = 120.  



24. Find t such that d(t) = 150.  



25. Describe how the distance traveled changed over time.  What may have influenced any discrepancies?





image1.png
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Identifying functions and using function notation





*











		A  relation is a pairing of input and output values

		The domain contains the input values.

		The range of a function or relation contains the output values.

		The input value, normally x, is the independent variable.

		The output, normally y, is called the dependent variable





*















The input of a function is the independent variable. The output of a function is the dependent variable. The value of the dependent variable depends on, or is a function of, the value of the independent variable. 







Caution!!!!!

		In a function, the y values may repeat, the x values may not.
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Function

		A function is a mapping between 2 sets that associates with each element of the first set, the domain, a unique (one and only one) element of the second set, the range.
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Identifying functions
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Identifying functions, domain and range
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Vertical line test

		When a relation is represented by a graph, the vertical line test is used to determine if the relation is a function
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Are these functions?
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    Example 1: Identifying Independent and Dependent Variables

Identify the independent and dependent variables

in the situation.

A painter must measure a room before deciding how much paint to buy.

The amount of paint depends on the measurement of a room.

Dependent: amount of paint

Independent: measurement of the room







Identify the independent and dependent variables

in the situation.

The height of a candle decrease d centimeters for every hour it burns.

Dependent: height of candle 

Independent: time

The height of a candle depends on the number of hours it burns. 

    Example 2: Identifying Independent and Dependent Variables







A veterinarian must weigh an animal before determining the amount of medication.

The amount of medication depends on the weight of an animal.

Dependent: amount of medication

Independent: weight of animal

Identify the independent and dependent variables

in the situation.

    Example 3: Identifying Independent and Dependent Variables







		It is sometimes necessary to work with more than one equation at a time.

		Function notation uses parentheses and letters to distinguish between equations

		The equation y= x + 2 can be written

		f(x) = x+2

		The equation y = x-5 can be written

		g(x) = x-5

		If I want to evaluate for x = 2, I would need to know which equation I wanted to use. Functional notation tells me that.

		g(2) means I want to replace x with 2 in the g function, 

		So g(2) = 2-5 = -3 
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Using Function notation to evaluate functions

		If h (x) = 4x-3 and p (x) = x2 -3x  find p(-3)



		Use the "p" function

		p(-3) = (-3)2 -3(-3) 

		         =  9 +9

		         = 18





*











Evaluate functions

		If h (x) = -5x2 +2 and p (x) = x/2 -3x  find h(-2)
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Word problem

		A company charges $.25 per minute for a cell phone call. This can be expressed as the ordered pair (1, .25). Find the cost of a 2 minute call, 3-minute, and 4-minute call. Express the answers in set notation. Identify the domain and range. Determine if the set represents a function.

		 1 minute = (1, .25)

		2 minute = (2, .5)

		3 minute = (3, .75)

		4 minute = (4, 1)

		Domain = 1,2,3,4,      Range = .25, .5, .75, 1

		Yes, function for every x value there is exactly one y value
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Problem

		The company charges $.25 per minute for up to 3 minutes and then $.10 for every minute thereafter.

		Find the cost of a 2 minute, 3 minute and 4 minute call. Express the answers as ordered pairs.

		Find the domain and range.

		Is the set a function?





*











practice

		1. If a (x) = 9 + 6x and v (x) = 9x + 3x2, find v(2)



		2. If you buy one ticket to a local baseball game, the cost is $25. This can be expressed as the ordered pair (1,25). There is a 1-day special if you buy one ticket at regular price, each additional ticket is $20. Find the cost if you buy 2,3,and 4 tickets. Express the answers as ordered pairs in set notation. Identify the domain and range. Is the set a function?
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		FORM A                       FORM B

		y = 5x – 3		    f (x) = 5x – 3

		Find y when x = 2	    Find f (2).

		y = 5x – 3		    f (x) = 5x – 3

		y = 5(2) – 3		    f (2) = 5(2) – 3

		y = 10 – 3		    f (2) = 10 – 3

		y = 7			    f (2) = 7

		solution: (x, y) = (2, 7) 	solution: (x, f (x)) = (2, 7)
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