4-2 Solving Quadratic Equations by Graphing U

Solve Quadratic Equations Quadratic equations are quadratic functions that are
set equal to a value. The standard form of a quadratic equation is ax? + bx + ¢ =0,

where a # 0 and g, b, and c are integers. S
S\ g

The solutions of a quadratic equation are called ﬂ@)f the ay. One

method for finding the roots of a quadratic equatiorm™s=8 find fhe zeros ofyhe .

related quadratic function.

The zeros of the function are the x-intercepts of its graph.

Quadratic Function < < 4 2) C)‘ '-3 %ph of Function

f)=x"—2x~8 1 fx) |
(—2,0) 0)

o X

f(=2) = (=2 = (=) = 6 010
f(3)=32—3—60r0 \ 1

—2 and 3 are zeros of the function.

Quadratic Equation

¥—x—6=0 The x-intercepts are —2 and 3.

(=2)2—-(=2)—60r0
32-3—60r0

—2 and 3 are roots of the equation.



Example 1

Solve x? — 3x — 4 = 0 by graphing.

Graph the related function, f(x) = x? — 3x — 4. The equation of the axis of symmetry

isx= —% or 1.5. Make a table using x-values around 1.5. Then graph each point.
-1\l o [ 1 15 | 2 4 [NEIR L) 4
0 ) —4|-6[-625]-6|-A]0
\ /
The zeros of the function are —1 and 4. Therefore, the _.,@ : -
solutions of the equation are —1 and 4 or {x|x = —1, 4}. T '
TK,/
|
Example 2 =
Solve 14 — x?= —6x + 23 by graphing.
14 — x2 = —6x + 23 Original equation fw‘( f
14 =x2 — 6x + 23 Add x° to each side. \ ]

0=x2—6x+9

Graph the related function f(x) = x> — 6x + 9.

5

o 1| 2 [ 3] 4
Tl 4+ | 1| of | 1

4

Subtract 14.

'

The function has only one zero, 3. Therefore, the solution is 3 or {x|x = 3}.




Example 3 S

NUMBER THEORY Use a quadratic equation to find two real numbers with a sum of 15
and a product of 63.

Understand Let x represent one of the numbers. Then 15 — x is the other number.

Plan x(15 — x) =63 The product of the numbers is 63.
15x — x2 =63 Distributive Property
—x24+15x—63=0 Subtract 63.
Solve Graph the related function. Lyl [ ] ]
The graph has no x-intercepts. This means —201 2 26 81012 1x
the original equation has no real solution. ——4
Thus, it is not possible for two real numbers S 2y
to have a sum of 15 and a product of 63. e I" \\
Check Try finding the product of several pairs of :::i ]
numbers with sums of 15. Is each product I~ |
less than 63 as the graph suggests? i Y Al
Example 1 Use the related graph of each equation to determine its solutions.
1. no real 1. x24+2x+3=0 2. x2-3x—-10=0 —2,5 3. x2—-8x—16=0 —4
solution yl4 y Ly
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Example 4

Solve x2 — 6x + 4 = 0 by graphing. If exact roots cannot be found, state the

consecutive integers between which the roots are located.

0

1

2

3

4

5

4

The x-intercepts of the graph indicate that one solution
is between (0 and 1, and the other solution is between

5 and 6.
=

-1

—4

-5

f

-1

6
4

Vo

\ /
/

\

[2)

ARED

\ i

XA




Examples 2-5 CCSS PRECISION Solve each equation. If exact roots cannot be found, state the consecutive
integers between which the roots are located. 4-11. See margin.

4\x2+8x=0 - 2_3x—18=0 g O

\x X ® ) .x X ‘\J —
6.4x—2+8=0 YO =} 7. —12 — 5x +3x2=0 2 o
8. x2—6x+4=-8 9.9—-x2=12 ——
10. 5x2 + 10x — 4= —6 1M1. x2—-20=2+1x

12. NUMBER THEORY Use a quadratic equation to find two real numbers with a sum of 2
and a product of —24.

Additional Answers

4-11. See Ch. 4 Answer Appendix p{
_for graphs.
*4. 0,83
5. —3,6

5
6. between —2 and —1, between 5 (:'g 3¢
and 6

between —2 and —1, 3
no real solution

9. no real solution \/———

10. between —2 and —1, between —1
and 0

11. between —5 and —4, between 5
and 6

-
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Examples 2-5 @S) PRECISION Solve each equation. If exact roots cannot be found, state the consecutive
integers between which the roots are located. 4-11. See margin.

4. x2+8x=0 x2—3x—18=0
® ~9 r2+%
6. 4x —x2+8=(Q i 7. —12—-5x+3x2=0
a.x2—6x?‘-=—3 9.9 —x2=12 —~ v
+% +Y +
10. 5x2 + 10x —4=—6 M. x2-20=2+x '-2.?'1" 20
12. NUMBER THEORY Use a quadratic equation to find two real numbers with a sugaf 2
and a product of —24. 6 and —4 )

.--><’L—f-Cf>c +3=0Q a=-




Lesson 4-2
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Example 6 13. PHYSICS How long will it take an object to fall from the roof of a building 400 feet
above the ground? Use the formula h(x) = —16t* + hj, where ¢ is the time in seconds
and the initial height h, is in feet. 5 seconds



Practice and Problem Solving Extra Practice is on page R4.

Example 1 Use the related graph of each equation to determine its solutions.
15.noreal 14. x> +4x=0 —4,0 18. 2x2 —4x—5=0 16. 0.5x2 —2x +2=0 2
solution N ,7! y Ny 2
\ \ /
\ / o x \ /
3 /
X /
\ /
N 4
/ o x
| Y \
18.noreal 17. —025x2—x—1=0 —2 18. x> —6x+11=0 19. —05x2+05x+6=0 —3,4
solution V7 yI K
- N ;
/
/ N\

/ \
7 ) i ,/o \\~
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I&
. ples 2-4 Solve each equation. If exact roots cannot be found, state the consecutive integers

Example 5

between which the roots are located. 20-29. See Chapter 4 Answer Appendix for graphs.

20. x2=5x 0,5 21. —2x2 —4x=0 —2,0
22. x2—-5x—14=0 —2,7 23. —x2+2x+24=0 —4,6
24. x2—-18x=-81 9 25. 2x2 — 8x = —32 no real solution
and between 3 and 4 and between 1 and 2
28. —05x2+3=—-5x—2 29. —2x + 12 = x2 + 16 no real solution

28. between —1 and 0 and between 10 and 11
Use the tables to determine the location of the zeros of each quadratic function.

30.

X wid | il | ol | el | g [ -1 0 between —6 and —5;
Ty -8 | —1 4 4] 1| -8 | —22 | —a8 between —4 and —3

31. 11101 11 21 3] a | 5 |between0Oand1;
22 | 14| 2 | —3| —a| 2| 14 | 32 | DbetweenZand3

32. 61 =31 o1 31 s 9 | 12 15 | between —3 and 0;
61 11 3 1 51 3 | 1] -6 | —14 | Petween6and 9




Example 6 NUMBER THEORY Use a quadratic equation to find two real numbers that satisfy each
situation, or show that no such numbers exist.

. Their sum is —15, and their product is —54. 3 and —18
34. Their sum is 4, and their product is —117. 13 and —9
35. Their sum is 12, and their product is —84. about —5 and 17
36. Their sum is —13, and their product is 42. —6 and —7
37. Their sum is —8 and their product is —209. 11 and —19
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