Quadratic Equations

Pretest
Multiple Choice
Identify the choice that best completes the statement or answers the question.
____
1.
Write [image: image1.png]


 in general form.

	A.
	[image: image2.png]x2-9x+9





	C.
	[image: image3.png]x2-3x-18






	B.
	[image: image4.png]x24+9x-3





	D.
	[image: image5.png]x2-9x-18







____
2.
Determine the zeros of this quadratic function: [image: image6.png]x2-4x-32





	A.
	4 and 8
	B.
	4 and 8
	C.
	4 and 8
	D.
	4 and 8


____
3.
What are the x- and y-intercepts for the function f(x) =x2 –2x + 3?

	A.
	no x-intercepts, y = 3

	B.
	x = 0, x = 3, y = 2

	C.
	x = –1, x = 3, y = 3

	D.
	x = –3, x = 1, y = 3


____
4.
Which relation is the factored form of f(x) = x2 + 2x – 3?

	A.
	f(x) = x(x + 2) + 3

	B.
	f(x) = (x – 2)2

	C.
	f(x) = (x + 3)(x – 1)

	D.
	f(x) = (x – 3)(x + 1)


Short Answer

1.
The graph of a quadratic function passes through A(3, 12) and has x-intercepts 1 and 5. Write an equation of the graph in factored form.

2.
A quadratic function has an equation that can be written in the form f(x) = a(x – r)(x – s). The graph of the function has x-intercepts at (1, 0) and (3, 0) and passes through the point (–1, 16). Write the equation of the function.

3.
The graph of a quadratic function has x-intercepts –10 and 2. Write a quadratic equation that has these roots.

4.
Solve and verify the following equation: 

13x2 + 35x + 21 = –12x2 – 25x – 15

5.
Two consecutive integers are squared. The sum of these squares is 545. What are the integers?
Problem

1.
The height of a golf ball above the ground, y, in meters, is modeled by the function 

y = –4.9x2 + 10x, where x is the time in seconds after the ball is hit.

a) State any restrictions on the domain and range of the function.

b) For how long is the ball in the air?

2.
Every Saturday, students at a high school wash cars for $15 each to raise money for a ski trip in the winter. They usually sell 20 car washes per day. Experience has taught them that a $1 decrease in the price of a car wash results in 10 more sales per day. 

a) At what price should the students sell the car washes to maximize the funds raised?

b) What will be their maximum Saturday revenue?

3.
Identify and correct any errors in the following solution:
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Quadratic Equations

Answer Section
MULTIPLE CHOICE

1.
ANS:
C
PTS:
0
DIF:
Easy


REF:
4.6 Analyzing Quadratic Functions of the Form y = ax^2 + bx + c


LOC:
11.RF4
TOP:
Relations and Functions
KEY:
Procedural Knowledge

2.
ANS:
A
PTS:
0
DIF:
Easy


REF:
4.6 Analyzing Quadratic Functions of the Form y = ax^2 + bx + c


LOC:
11.RF4
TOP:
Relations and Functions
KEY:
Procedural Knowledge

3.
ANS:
A
PTS:
1
DIF:
Grade 11
REF:
Lesson 7.2

OBJ:
2.1 Determine, with or without technology, the intercepts of the graph of a quadratic function. | 2.11 Sketch the graph of a quadratic function.
TOP:
Properties of graphs of quadratic functions

KEY:
quadratic relation | axis of symmetry



4.
ANS:
C
PTS:
1
DIF:
Grade 11
REF:
Lesson 7.4

OBJ:
2.6 Express a quadratic equation in factored form, given the zeros of the corresponding quadratic function or the x-intercepts of the graph of the function.


TOP:
Factored form of a quadratic function

KEY:
quadratic relation | zero
SHORT ANSWER

1.
ANS:


[image: image8.png]Sx-1(x-5)





PTS:
0
DIF:
Moderate


REF:
4.6 Analyzing Quadratic Functions of the Form y = ax^2 + bx + c


LOC:
11.RF4
TOP:
Relations and Functions
KEY:
Procedural Knowledge

2.
ANS:


f(x) = 2(x – 1)(x – 3)
PTS:
1
DIF:
Grade 11
REF:
Lesson 7.4


OBJ:
2.6 Express a quadratic equation in factored form, given the zeros of the corresponding quadratic function or the x-intercepts of the graph of the function.


TOP:
Factored form of a quadratic function

KEY:
quadratic relation | zero

3.
ANS:


Answers may vary.

x2 + 8x – 20 = 0
PTS:
1
DIF:
Grade 11
REF:
Lesson 7.5


OBJ:
2.2 Determine, by factoring, the roots of a quadratic equation, and verify by substitution. | 2.6 Express a quadratic equation in factored form, given the zeros of the corresponding quadratic function or the x-intercepts of the graph of the function.
TOP:
Solving quadratic equations by factoring

KEY:
quadratic equation | roots

4.
ANS:


x = –[image: image9.png]



PTS:
1
DIF:
Grade 11
REF:
Lesson 7.5


OBJ:
2.2 Determine, by factoring, the roots of a quadratic equation, and verify by substitution. 

TOP:
Solving quadratic equations by factoring

KEY:
quadratic equation | roots

5.
ANS:


16 and 17
PTS:
1
DIF:
Grade 11
REF:
Lesson 7.8


OBJ:
2.2 Determine, by factoring, the roots of a quadratic equation, and verify by substitution. | 2.12 Solve a contextual problem that involves the characteristics of a quadratic function.

TOP:
Solving problems using quadratic models



KEY:
quadratic equation | roots | inadmissible solution
PROBLEM

1.
ANS:


a) 


[image: image10.png]i Unsaved v Rio]ix]





b) 0  x  2, 0  y  5.1

c) 2.0 s
PTS:
1
DIF:
Grade 11
REF:
Lesson 7.2


OBJ:
2.7 Determine, with or without technology, the coordinates of the vertex of the graph of a quadratic function. | 2.10 Determine the domain and range of a quadratic function. | 2.12 Solve a contextual problem that involves the characteristics of a quadratic function.


TOP:
Properties of graphs of quadratic functions



KEY:
quadratic relation | parabola | vertex | maximum value

2.
ANS:


a) R(x) = (20 + 10x)(15 – x)

	x
	R(x)

	0
	300

	1
	420

	2
	520

	3
	600

	4
	660

	5
	700

	6
	720

	   6.5
	   722.5

	7
	720

	8
	700

	9
	660


Maximum is (6.5, 722.5), so there are 6.5 $1 decreases. $15 – $6.50 = $8.50. 

They should sell car washes for $8.50.

b) Maximum is (6.5, 722.5), so their maximum Saturday revenue is $722.50.
PTS:
1
DIF:
Grade 11
REF:
Lesson 7.4


OBJ:
2.12 Solve a contextual problem that involves the characteristics of a quadratic function.

TOP:
Factored form of a quadratic function

KEY:
quadratic relation | maximum value

3.
ANS:


The first error is in line 3. The two factors of 25d2 – 16 are (5d – 4) and (5d + 4).
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  or  [image: image13.png]



PTS:
1
DIF:
Grade 11
REF:
Lesson 7.5


OBJ:
2.2 Determine, by factoring, the roots of a quadratic equation, and verify by substitution.

TOP:
Solving quadratic equations by factoring

KEY:
quadratic equation | roots

