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1.) Write standard form of quadratic function.

2.) Graph the parent function (on graph at right): f(x) = x?

3.) The lowest point of the parent function’s graph is its

4) Ifa>0iny=ax?*+bx+c

the parabola opens upwards/downwards (circle one)
the vertex is the minimum/maximum (circle one)

5)fa<0iny=ax?+bx+c

the parabola opens upwards/downwards (circle one)
the vertex is the minimum/maximum (circle one)

6.) Make a table of values and graph the function f(x) = —2x2

X f(x)

7.) Make a table of values and graph the y = x2 + 2

X y

10




8.) Make a table of values and graph the function f(x) = —x2—1

X f(x)

Finding the mistake

Describe the error on each graph (do not make an x-y chart). Then explain how you would correct the error.

#1 } #2 f(x) = 2X2 + 1 #3

‘ /N

f(x)=x2+ 1

y=-2x2+1
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Roleof ciny = ax? + bx + ¢

1.) Graph f(x) = x% and f(x) = x2+ 2 2.) Graph f(x) = x? and f(x) = x? —2

3.) Describe what positive and negative values of ¢ do to the position of the vertex.

12



Roleofainy = ax? + bx + ¢

1.) Graph f(x) = x? and f(x) = 4x? on the same graph.
2.) Graph f(x) = x? and f(x) = %xz on the same graph.
3.) Graph f(x) = x? and f(x) = —4x? on the same graph.
4.) Graph f(x) = x? and f(x) = —%xz on the same graph.

5.) Describe what whole number versus fraction coefficient values of a do to the parabola.

6.) Describe what positive and negative values of a do to the parabola.

7.) Order the quadratic functions narrowest to widest without graphing.

1

fO) = —x%, f(x)=-3x% f(x)= ;x?

2

8.) Order the quadratic functions narrowest to widest without graphing.

fO) = %, f00) = —22%, f() = 12

9.) Order the quadratic functions narrowest to widest without graphing.

fO) = =3x%, f(x) =3x% f(x) = ;%7
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Myis of Symmelry

Find the axis of symmetry for each function Find the verfex of each function Find other points on the
graph on either side of the vertex Then graph the function

1) y= —3x>+6x+5 Axis of Symmetry: Vertex:
2)y=x2—6x+9 Axis of Symmetry: Vertex:
3) y= 2x?+4x -3 Axis of Symmetry: Vertex:
4) y=x*2+6x+9 Axis of Symmetry: Vertex:
5)y=2x%+4 Axis of Symmetry: Vertex:
6.) y = —x?+6x Axis of Symmetry: Vertex:
7) f(x) = %xz +2x+1 Axis of Symmetry: Vertex:

Give an example of a quadratic function for each descripfion
8.) Its axis of symmetry is to the right of the y-axis.

9.) Its graph opens downwards and has its vertex at (0, 0).

10.) Its graph lies entirely above the x-axis.

Directions: Identify the vertex of each graph Tel whether it is @ minimum or a maximum

11.)y = —3x2 12.) y = —7x?

13.) y = 0.5x2 14.) y = sz
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*The y-intercept of the qwdmz‘zc fmm‘wﬂ 15 the value of cimy= ax2 +bx+o¢
1. The graph of y = ax® + bx + ¢, where a does not equal 0, has the line
X = as its axis of symmetry. The x-coordinate of the vertex is

Identity the y-intercept of each quadratic function
2.y=2x2+3x+4

3. f(x) = A+ 2x — 1
4.y=X2—1/2x

*Steps to graphing a quadratic Function

o Find the equation of the axis of symmetry

o To find the y-coordinate of the vertex, substitute the value for the axis of symmetry in _for x
and solve for y

o  Choose a value for x on the same side of the
vertex as the y-intercept to find another point

o Reflect these two points across the axis of
symmetry

® Draw the parabola

Graph the following quadratic functions
5. y=2x*+4x-3

6. f(X)ZX2—6x+9
7. y:—3X2+6x+5

15



Solving by Graphing

1. The solution is where the quadratic function crosses the

2. There can be , , or solutions to a quadratic function.

3. Sketch the graph of a quadratic function with 0 solutions.
4. Sketch the graph of a quadratic function with 1 solution.

5. Sketch the graph of a quadratic function with 2 solutions.

6. Match the number of solutions with the appropriate quadratic function without
actually graphing.

a. 0 solutions 1. f(x) = x> —4
b. 1 solution 2. f(x) = x2+4
c. 2 solutions 3. f(x) = x?
7. Use the graph at the right to identify the Ay
number of solutions and the actual solutions. \ /
O X

***In order to graph a quadratic function, the function must be set equal to zero

Solve each quadratic function by graphing and identifying the solutions.

8. x2—1=0 9. 2x°+4=0

10. x2 —-16 = —16 11. 0 = —x? +6x—1

16



Graphing Qwadralic buncliony

) y=—x’ 2) y=mr’
f =—x"
A ! 2
: A
T+ I o >
. R P T r—
¥ 2
¥
3) y=3x"+6x+1 4) y=x"+2x+5
N A
{-u— I -0 P R P P k) >
1 -5 -4 -1 2 -1 g
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Setving Qwadrvalic bunclions by Square Rools

Solve each equation using square roots to find the x-intercepts. Then graph your equation.

1. f(x) =x?—144 Solution:
2.) x> =225=0 Solution:
3.) x2+25=25 Solution:
4) x> -9 = —16 Solution:
5)5x24+10=0 Solution:
6.) —20x2+80 =y Solution:

18



Solving by Square Roots

Solve 2x2 — 98 = 0.

2x2 — 98 + 98 = 0 + 93 Add 98 to each side.

2x? = 98
x2 =49 Divide each side by 2.
x = £V49  Find the square roots.
x = 7 Simplify.

Use the example above to solve the following quadratic functions, solve by using
square roots.

7. t2—25=0 8. 3n*+12 =12

9.2g2+32= 0

10. Write and solve equations in the form of ax? + ¢ = 0 for each of the
following (your equations must have an a value)

a.) The equation has no solutions

b.) The equation has one solution

c.) The equation has two solutions.

19



Setving Qwadrvaliv bgwalions wilh Square Resly

1) ¥ =76

) =21

5) »* +8=18

Ty =6m” ==-414

0) m” +7 =88

11} =Tn" = =448

13) x*=5=73

20

2 K =16

4) a- =4

6) 2n* ==144

g) Tx* ==21

10y =5x° = =500

12} =2k* ==162

14y 16n" =49



15) n* =5 =—4

17y Tvt +1=29

19) 2m” + 10 =210

21} Snt =T =48%

23) 10n* = 10=470

25) 4r + 1 =325

21

16) n~ + & =80

18) 100" + 2 =292

20) 9’ + 10=91

22} 8" -6 =306

24) Bn” =4 =532

26) 8b" =7 =193



| quadratic in the form ax® +bx+c=0.

1) Two different real roots (2 zeros/solutions)
2.) Two equal real roots (1 zero/solution)
3.) No real roots (No zero/solution)

Example:
y = (x-5)x + 3)
y=(x—-5) y=(x+3)
0=x-5 0=x+3
0+5=x—-5+5 0—-3=x+3-3
x=5 x=-=-3

Zeros are located at (5,0) and (—3,0), therefore there are 2 solutions.
What are the zeros of each function?

1)y = 2x-3 2)y = 4(x-T7)(x-3)(x + 4)

3)y = x(x + 6)

Factor each equation. What are the zeros of each function?

4) y=x%—x 5)y=x%*+x—-20

6.) y = 2x% —20x + 42 7.) y=x3-3x%—-18x 8)y=x*-16

9.) Student council decides it wants to raise money for a local charity. They decide to sell little sticky note
graph pads to everyone in the school. The equation f(x) = —0.5x2 + 4x — 11 will determine their profit on
the graph pads. Will they raise money for the charity?

22




Sobving by taclering

1) x"—9x+18=0 ) x" +5x+4=0

3 n'-64=0 4) b +5b=0

5) 350 +22m+3=0 6) 156" +4b—4=0
7) 7p°-38p-24=0 8) 3x + 14x —49=10
9) 3k —18k—21=0 10) 65" —42k+72=0
1) x* =11x— 28 12) k* + 15k=-36
13) 3m" =—-16m - 21 14) 8x" =30+ 43x
15) x" +1Tx+49=13x 16) m™ =2m

17) 2k° — 14=-3k 18) 3w’ + 36v + 49 =8y

23



Factoring then Grophing

Factor each equation. Find all other components of your graph. Then graph.

1) y = x? —10x + 25 X= axis of symmetry: vertex:
2) f(x) = x?+4x+3 X= axis of symmetry: vertex:
3) y=x*>+6x+8 X= axis of symmetry: vertex:
4) y=x%>+3x—4 X= axis of symmetry: vertex:
5)y=—x?+3x—4 X= axis of symmetry: vertex:
6.) f(x) = ixz +2x + 4 X= axis of symmetry: vertex:
7.) 9x2 —4 = f(x) X= axis of symmetry: vertex:
8.) f(x) =9x?—12x + 4 X= axis of symmetry: vertex:

24



Setving by Cempleling the Square

|}Ji+1ﬂ—3=|:|

3 pt+ l6p—22=0

5} rr+2r-33=0

7V mo— 12m+26=0

9) K*—8k—48=0

1) m* +2m—48=—6

M a-la-%=0

4) B +8k+12=0

Il
(=

6) a*— 2a— 4%

8) ¥ +#12x+20=0

1) p*+2p—63=0

12) p*—Ep+2l=6

25



13) m* + 10m + 14=-7 14) vi—2p=3

15} 5v* — 21 =10v 16) 4v* + 16v= 63
17} 7h° — 14b - 56=10 18) 2n° + 120+ 10=0
19) n* + 13n+22=7 20) Sn’ + 191 —68=-2

20) ' —9r-38=-9 22) 3x* +20x + 36=4

26



Solving @uedretil Fund+ions 3y Completing the Squere=3

Solve each equatfion using completing the square fo find the x-infercepts  Then graph your equation

1. f(x) =x?—4x—21 X=
2.) x2+11x+30=0 X=
3.) x2+5x=0 X=
4) 4x%?+12x = —9 X=
5.) 2x?>—10x—20=8 X=
6.) 3x?—12x =15 X=

27



Quadratic Formula

Solve each equation with the guadratic formula.

1) m —5Sm— 14=10 2) B —ab+4=0

3) Zm® +2m—12=0 4) 2t - 3x-5=0

5) ' +4x+3=0 6) 2x'+ 3x—20=0
T) 4b* +8b+7=4 8) 2m* —Tm—13=—10

28



9y 2y —3x -1

LA
I
Ln

11} 2+ % =—7

13) 2x* - 36=x

15) k*— 31— 2k =—6— 3k*— 2

17} 80 + 40— l6=—n"

10} x*+2x—-1=2

12} 5r* =80

14) 5x* +9x=—4

16) 9n*=4+Tn

18) 8n* +Tn—15=-7
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Using the Quadratic Formufa

Use the quadratic formula to solve each equation. Round to the nearest hundredth when
necessary.

**Be sure to write the quadratic formula in standard form before using the quadratic formula.
1. x*-2x-8=0

2. x> —4x-117
3. 3x2+5x-2=0
4. 7x*-2x—-8=0

There are many methods for solving a quadratic equation. You can always use the quadratic
formula, but sometimes another method may be easier.
Which method would you choose to solve each equation? Justify your reasoning.

5. x*+2x—13=0
6. 4x>*—-81=0

7. 9x*-31x=51
8. 3x*-5x+9=0
9. x>+4x—-60=0

10. -4x*+3x+2=0
11. The function below models the United States population P in millions since 1900, where t
is the number of years after 1900.
P =0.0089t* + 1.1149t + 78.4491

a) Use the function to estimate the United States population the year you graduate from
high school.

b) Estimate the United States population in 2025.

c) Use the function to predict when the population will reach 300 million.

30



complex Numoers and Solutions

Simplify the radical.

1.) V=9 2.) V-4 3.) —V/=25
4) —/—1 5) V=16 6.) —/—49

Perform the indicated operation. Write your answer as a complex solution.

7) B+2)+(9+10) 8) (5-30)— (—1+1i)

9.) (24 70) (4 + 20) 10.) —10i(4 + 7i)

Simplify. Use any method to solve. If necessary, write answers in the form of a +
bi

11.) x2 = -1 12.) x2+2x+10=10

13.) x> —4x+7=0 14.) (3x + 10)2 = -81

15.) 8x%2 +4x+2=0 16.) 6x>+x+10=0

31



Complex Numbers

a+ b1
AN

Complex Number Maze

Directions: To complete the maze 1) simplify each expression, 2) shade the squares that

contain simplified complex numbers, 3) from the square labeled 'Start Here" follow a I .
path through adjacent squares that contain simplified complex numbers to the square RE(I[ Imagmarjy
labeled "End Here". Part Part
Start Here
@+i)2=i) | (L+2i)+(-3+4i) | (3-6i)4-2i) 2(3) 4i(7i) N
6-5 —J-36 @+3i)—(7+3i) -81 J-16+3 5(3+2i)
% (3+10) - (1-2i) | G+7i)—(-1-2i) | 443 T 21— (5+2i)
(2+9i)(2-9i) 6i —/—36 (3+4i)(3+4i) 3--49 J9 3i(5+3i)
(6+2i)+(1-2i) i2 J216 6i2 (4-3i)(4+3i) | (1+2i)(-1-2i)
Jo5 (5+4i)—(-1-2i) | (1+2i)+(2-3i) | (2i)(-3i) 2(3+ 4i) 3i(6 + 2i)
—J-1 _3i(-5i) 5i22+i) | (2-3)-3i | 3-(2—i) _J64
End Here
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[

Investigation: Vertex Form of a Quadradtic /j©

1.y =a(x—h)2+k is the vertex form of a quadratic equation. For each vertex form
below, [dentify the h and k and then fill out the second column in the table (write h

and k as an ordered pair).
2. Write each of the quadrafic functions below in standard form and complete the

second column of the table.
a y=(x-2 p ry=(x+37-1 c.v="3(x+2)" +4 d. v=2(x+3) +1

3. Use the standard form of each quadratic function to calculate the vertex {;—2} and

complete the last column of the table.

(h, k) Standard Form Vertex

Vertex Form

v=alx—h)+k y=ax’+bx+c

y=(x+3)>-1

y==3(x+2)"+4

y=2(x+3)"+1

4. Compare the vertex of each quadrafic function to each ordered pair (h, k). What do

you notice?

5. Use your observations from part IV to find the vertex of each of the quadratics

below. Do not write the equations in standard form.
a. v=(x+4)Y -2 b, v==3(x+3)"+2 c. v=2(x+5)>+2
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VERTEX

Directions: Using the functions given, write each function in vertex form, find the maximum or minimum point of the
given quadratic function by completing the square, and find the line of symmetry.

1) y=x" +16x+71 2) y=x'—2x-5

3) y=—x"—14x-59 4) y=2x" +36x+ 170
5) y=x"—12x+46 6) v=x" +4x

7) y=x"—6x+5 8) v=l(x+5)x+4)

10) 6x° +12x+ y+13=0

9) %EH 4)=(x-7)

11) 162x+ 731 =—y— 9" 12) x* = 12x+ y+40=0

13) y=x"+ 10x + 33 14) y+6=(x+3)

34



LgebRe URE 7 REVIEYW of Tyres of SoLviNg/eRaPhNG

Solve by graphing. Identify the vertex, axis of symmetry, x-intercepts, and y-intercepts.
1) y= —3x2+6x+5

2) f(x) = x?+4x+3

3.)y= %x2+2x+1

35



Solve by factoring. Identify the vertex, axis of symmetry, and find the zeroes. Then graph.

4) f(x) = x*+x 5)y=x?—-12x+36

6.) y=x%2-9 7.) f(x) =4x*+5x—6

36



Solve by completing the square. Identify the vertex, axis of symmetry, and find the zeroes.
Then graph.

8.) 2x2—10x—20= 8 9.) x2+9x+20=0

10.) x2 —8x = —12 11) y = x2+ 7x + 12

37



Real World: Graphing Quadratic Functions

[

1. Which situation is best represented by the graph?

a. Two seconds after the ball is thrown, it has a height of 5 feet.
At 4 seconds, the ball reached 2ft. 5 seconds after it was
thrown, it hit the ground.

b. Two seconds after the ball is thrown, it has a height of 6 feet.
At 4 seconds, the ball reached waist height. 4.5 seconds after it |

was thrown, it hit the ground.

c. Two seconds after being thrown, the ball reached its peak

height. 4 seconds after it was thrown, it hit the ground. 0

2. Answer following questions, using the graph above.
a) ldentify the x intercept(s) and explain what they represent in this context.

b.)ldentify the y intercept(s) and explain what they represent in this context.

c) Does this graph have a maximum or does it have a minimum? Give the coordinates of this point.

d) Where is the function increasing? e) Where is the function decreasing?

3. Which situation is best represented by the graph?

a. We started bungee jumping at 12 ft. At 3 seconds we
reached our lowest point at 3 ft. We finished our one jump at 6
seconds.

b. We started bungee jumping at 12 ft. At 6 seconds we
reached our lowest point at 6 ft. We finished our one jump at
12 seconds.

c. We started bungee jumping at 10 ft. At 3 seconds we
reached our lowest point at 3 ft. We finished our one jump at 6
seconds.
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4. Answer following questions, using the graph above.
a) ldentify the x intercept(s) and explain what they represent in this context.

b.)ldentify the y intercept(s) and explain what they represent in this context.

c) Does this graph have a maximum or does it have a minimum? Give the coordinates of this point.
d) Where is the function increasing? e) Where is the function decreasing?

5. Sketch a graph that models the following situation. Label intercepts and maximum/minimum:
Charlie is at the baseball field practicing. He swings at 3 feet high and hits a homerun. After 5 seconds, the ball
reaches its maximum height of 15 feet. Ten seconds after hitting, the ball hits the ground.

A

6.) Answer following questions, using your graph.
a) ldentify the x intercept(s) and explain what they represent in
this context.

b.)ldentify the y intercept(s) and explain what they represent in
this context.

v c) Does this graph have a maximum or does it have a minimum?
Give the coordinates of this point.

d) Where is the function increasing? e) Where is the function decreasing?

7. Sketch a graph that models the following situation. Label intercepts and maximum/minimum:

Allison is fishing on a boat with her grandfather. Her grandfather gives her a net to try and get fish with. She
starts with the net 1.5 feet above sea level. It takes her 2 seconds to get the net deep into the lake, at 3 feet
below sea level. She scoops up a little fish and brings him out of the water in 2 seconds back to her starting

point.
8.) Answer following questions, using your graph above.

A a) Identify the x intercept(s) and explain what they represent in
<€ > this context.

b.)Identify the y intercept(s) and explain what they represent in
this context.
c) Does this graph have a maximum or does it have a minimum?
Give the coordinates of this point.

v

d) Where is the function increasing? e) Where is the function decreasing?
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