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3.5 Throwing an Interception

A Develop Understanding Task

The x-intercept(s) of the graph of a function /(x) are

often very important because they are the solution to the equation f(x)=0. In past tasks, we 3 . 5

learned how to find the x-intercepts of the function by factoring, which works great for some
functions, but not for others. In this task we are going to work on a process to find the x-
intercepts of any quadratic function that has them. We'll start by thinking about what we
already know about a few specific quadratic functions and then use what we know to ’3
generalize to all auadratic functions with x-intercepts. ( _3
1. What can you say about the graph of the function f(x) 2x—3? ~)
a. Graph the function O=Cx (X/J) 1
A
X= — \ ) | h [ [7
\ 0
. . . 3
b. What is the equation of the line of symmetry? \‘ 1
— PEIR
- )
A= - L )
c. What is the vertex of the function? 1 i P
(-v)
2. Now let’s think specifically about the x-intercepts. M| —ﬁ)
\
i - =
a. What are the x-intercepts of f(x)=x>—2x—-3? X=\
€uo) (3o)
b. How far are the x-intercepts from the line of symmetry?
c. If you knew the line of symmetry was the line x = iy and you know how far the x-

intercepts are from the line of symmetry, how would you find the actual x-intercepts?

= | +2

d. How far above the veltex arg th&¥-intercepts?

e. What is the value of]ﬁ/ at(t/}&-intercepts?
Yy=2
9 =0 always at 7‘"\
X (Mtevgets.
Nov 3-10:52 AM

So, let’s think about another function: f(A)' - 4

Graph the function by putting the equation into vertex form. A h |
)|
h o)

(@ 6x +9) +4-1 [:ll“ 441 =

2
3 S (5< ; f’—s' /]
> it
What is the vertex of the funcwtﬂ (3/ - S> 3- *\rg-
c. What is the equation of the line of symmetry? 3"’ ?.'I,q

X=3

@ What do you estimate the x-intercepts of the function to be?

~ 8 ~S2 3t~ s

e. What do you estimate d to be?

ot

f. What is the value of f(x) at the x-intercepts?

g. Using the vertex form of the equation and your answer to part “f ” above, write an
equatlon and solve it to find the exact values of the x intercepts.

G<- 's) - = X-3 =t <
h. What is the e):ft val:% g X? 3‘\:.?@

-
U = ~22 '~l
i. Use a calculator to find approximations for the x-intercepts. How do they compare with
your estimates?
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4. What about a function with a vertical streyj.LCa,QNe find exact values for the x-intercepts
the same way? Let's try it with: f(x)=_2. \l_i\ +5. (\
O El v ANT
a. @raph the function by putting the e‘_ugtu) mtlz vertex form il
2x°- @x 43 ) +S-9 P topg ]
N 2(| Al )45 il
2 ( X =2 )? -3 =4/ -3
Fan ) )
A /
2G-25-3 /
(2 3 ;
II
hat is the vertex of the function? /‘(él_

What is the equation of the line of symmetry?
d. What do you estimate the x-intercepts of the fi nctlon to be?
2 tJ big 233

>3

What do you estimgte d tobe? 2 * r .
3%: ~ 122 =l T by

What is the Va]uegoff x) at the x-intercepts?

Using the vertex form of the equation and your answer to “f ” above, write an equation

nd solﬁ( to fi drihe exactgvalues of the x- Tt&rce‘p: r
F3
W:E
x=2(2
) =-d 2
BRGE-EE 2o~

i. Compare your solution to your estimate of the roots. How did you do?

Nov 3-10:55 AM

5. Finally, let’s try to generalize this process by using:
f(x)=ax?+bx +c to represent any quadratic
function that has x-intercepts. Here’s a possible graph

of f(x).

Start the process the usual way by putting the equation into vertex form. It’s a little

a.
tricky, but just do the same thing with a, b, and ¢ as what you did in the last problem

with the numbers.

b. What is the vertex of the parabola?

c¢. Whatis the line of symmetry of the parabola?

d. Write and solve the equation for the x-intercepts just as you did previously.

6. How could you use the solutions you just found to tell what the x-intercepts are for the

function f(x)=x*-3x-1?

Nov 3-10:59 AM
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2

Quadiatic  Afovrmua Using (Pwplle he S4vare
oX® +bx +e

Q(X*z’rb; *Cﬁa

L c -,E;-/
| 44
’_'_béﬁe. 4 - % gt @mmon
3 3 -qz v Za non~
a X-I' b an b O
. ~_

( (%D rc- ("j«

Nov 3-1:54 PM

possible by combining like terms.

7. You may have found the algebra for writing the general quadratic function
Jo)= ax? +bx + ¢ in vertex form a bit difficult. Here is another way we can work with

the general quadratic function leading to the same results you should have arrived at in 5¢

a. Since the two x-intercepts are d units from the line of symmetry x = h, if the quadratic
crosses the x-axis its x-intercepts are at (h - d, 0) and (h + d, 0). We can always write
the factored form of a quadratic if we know its x-intercepts. The factored form will
look like f(x)=a(x— p)(x—gq) where p and q are the two x-intercepts. So, using this
information, write the factored form of the general quadratic f(x)= ax?® + bx + ¢ using
the fact that its x-intercepts are at h-d and h+d.

b. Multiply out the factored form (you will be multiplying two trinomial expressions
together) to get the quadratic in standard form. Simplify your result as much as

Nov 3-10:59 AM
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Start homework 3.5

READY, SET, GO! Name Period Date

READY

Topic: Converting measurement of area, area and perimeter.

SECONDARY MATHII // MODULE 3
SOLVING QUADRATICS & OTHER EQUATIONS - 3.5

While working with areas is sometimes essential to convert between units of measure, for
example changing from square yards to square feet and so forth. Convert the areas below to the
desired measure. (Hint: area is two dimensional, for example 1 yd2=9 ft2 because 3 ft along each side

of a square yard equals 9 square feet.) 52802 ft—= 1 m |2

1. 7ydz= 7ft2 2. 5ft2= 7?7 in2 3. 1mile2= 7 ft2

K
M9 %55;, b3
4. 100m2= ? cm? 5. 300ftz= 7 yd? 6. 96inZz= 7?ft2
L o '_f?‘x 19000 e~
= 1006,
Lo —\oomm‘

1 OO0 oo0O ch

Nov 1-10:56 AM

Solve the quadratic equations below.

9. x%2 4+7x-170 =0 10. x? + 15x-16 = 0
11. x2 +2x-35=0 12. x?2 4+10x-80 =0
GO

Topic: Factoring Expressions
Write each of the expressions below in factored form.

13. x2-x-132 14. x2-5x-36 15. x> +5x + 6
16. x* + 13x + 42 17. x% 4+ x-56 18. x%-x
19. x2-8x + 12 20.  x%2-10x + 25 21. x%2 4+ 5«x

Nov 3-11:01 AM
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SET —
Topic: Transformations and parabolas, symmetry and parabolas
7a. Graph each of the quadratic functions.
flx) = x?
gx) =x*-9
h(x) = (x+2)2 -9 X

b. How do the functions compare to each other? » — S iy

¢. How do g(x) and h(x) compare to f{x)?

A

d. Look back at the functions above and identify the x-intercepts of g(x). What are they?

e. What are the coordinates of the points corresponding to the x-intercepts in g(x) in each of the other
functions? How do these coordinates compare to one another?

Nov 1-10:56 AM

8a. Graph each of the quadratic functions.
fx) = x? ,

gx) =x*—4

h(x) =(x—1)* -4 :

b. How do the functions compare to each other? i T B e e B

¢. How do g(x) and h(x) compare to f{x)? &

d. Look back at the functions above and identify the x-intercepts of g(x). What are they?
e. What are the coordinates of the points corresponding to the x-intercepts in g(x) in each of the other
functions? How do these coordinates compare to one another?

9. How can the transformations that occur to the function f{x) = x2 be used to determine where the x-
intercepts of the function’s image will be?

Nov 1-10:56 AM
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GO

Topic: Function Notation and Evaluating Functions
Use the given functions to find the missing values. (Check your work using a graph.)

10.  f(x) = x? + 4x- 12 11. g(x) = (x-5)* + 2
a. f(0)=____ a. g(0)=___
bofrey=__ ( 2)44"/(?)‘/7— b. g(5) =

¢X-12-=0
c. fl)=0, x=2 -‘lé< 2)6(\"‘67~2 bc glx)=0, x=
d. f(x) = 20, d. g(x) =16, x=

x—ﬂ_,_zx‘z-l-(/k-‘{. -2%
X4 Y-02=0

<><-</><m) »
x= & - X

Nov 1-10:57 AM

12. f(x)=x2—6x+9
a fO)=___
b f(-3)=___
¢ f@®)=0, x=___

d. f(x) =16, x=

14. f(x) = (x+5)2
a f(0)=____

b. f(=2)=___

¢ f)=0, x=____

d fe)=9, x= 2,8

G s35T

X¥rS= +
<83

X=-<x
X= -2 ~%

13, gx) = (x—2)2-3
a.g(0)=___
b.gB)=____
¢ gx)=0, x=

dglx)=-3 x=____

15. g(x) =—-(x+1)?>+8
a g(0)=___
b.g(2)=___

c.glx)=0, x=

édf’(‘il Frz i—g
#X‘* \)l

><v(-=—2f
= "'|+2:_r_

'2

Nov 1-10:57 AM
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