Solve x*2+bx+c=0 by Factoring

@ Factor trinomials of the form x2 + bx + ¢

Factor the expression.
a. x*—9x+20

b. x*+3x—12
SOLUTION

a. You want x> —9x + 20 = (x + m) (x + n) where mn = 20
and m+n=-9.

Factorsof 20: m, n 1, 20 -1, =20 2,10 -2, —10 4,5 -4 -5
Sum of factors:m + n 21 —21 12 -12 9 -9
ANSWER

Notice that m =—4 and n=-5.
So, x2-9x+ 20 =(x—-4)x-5).

http://lwww.classzone.com/cz/books/algebra_2_ 2011 na/book_home.htm



. . Solve x*2+bx+c=0 by Factoring
@ Factor trinomials of the form x2 + bx + ¢

b. Youwant x?+3x—12=(x+m) (x +n) where mn=—-12
and m+n=3.

Factorsof —12:m, n -1, 12 1, —12 —2. 6 2, —b —3. 4 3, —4
Sum of factors:m+ n 11 —11 4 —4 ] —1
ANSWER

Notice that there are no factors m and »n such that
m+ n=3. S0, x>+ 3x— 12 cannot be factored.
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- G U I D E D P RACTI C E _,_J" f()l' Example 1 Solve x"2+bx+c=0 by Factoring

Factor the expression. If the expression cannot be
factored, say so.

1. x*—3x-18
SOLUTION
You want x? - 3x— 18 = (x + m) (x + n) where mn = - 18 and
m+n=-3.
Factor of 1,-18 (1,18 [-3,6|-2,912,-9|-6,3
—18:m,n
Sum of — 17 17 3 7 —7 -3
factors:
m+n
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Solve x*2+bx+c=0 by Factoring

CDISYSYYXE) for Example 1

ANSWER

Notice m=—6and n=3s0x?-3x—-18=(x—6) (x + 3)
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GUIDED PRACTICE Eeti@deinllyl

Solve x*2+bx+c=0 by Factoring

2. n*-3n+9
SOLUTION
You want n2—3n+ 9 = (x+ m) (x + n) where mn =9 and
m+n=—23.
Factor of 1,9 —-1,-9 3,3 —-3,-3
9:m,n
Sum of 10 —10 6 -6
factors:
m+n
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Solve x*2+bx+c=0 by Factoring

. GUIDED PRACTICE Eeigdeinllyl

ANSWER

Notice that there are no factors m and »n such that
m+n=-3.8S0, n*—-3x+9 cannot be factored.
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GUIDED PRACTICE Eeti@deinllyl

Solve x*2+bx+c=0 by Factoring

3. r+2r—63
SOLUTION
You want 2 + 2r - 63 = (x + m) (x + n) where mn = - 63 and
m+n=2.
Factorof |[-1,63|1,-63(21,-3|-21,-3(9,-7
—63:m,n
Sum of — 17 — 17 11 7 2
factors:
m+n
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Solve x*2+bx+c=0 by Factoring

CDISYSYYXE) for Example 1

ANSWER

Noticethat m=9andn=-7.80, #»+2r-63=(r+9)(r -7)
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Solve x*2+bx+c=0 by Factoring

=Y AMDI E - . .
GV IL8WY Factor with special patterns

Factor the expression.

a. x2—49=x2_172 Difference of two squares

=(x+7)(x=7)

b. d?+12d+36 =d2+2(d)(6) + 62 Perfect square trinomial
= (d + 6

c. z2—26z+169=22_2(z) (13) + 132 Perfect square trinomial
= (z—-13)?
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Solve x*2+bx+c=0 by Factoring

UL for Example 2

Factor the expression.

4, x*—-9 =x2-32 Difference of two squares
=(x—-3) (x+3)
5. ¢°—100=¢42-10? Difference of two squares

=(¢—10) (g +10)

6. y*+16y+64 =y2+2(y)8+8  Perfect square trinomial
=(y+8)°
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Solve x*2+bx+c=0 by Factoring

CELELIICTY for Example 2

7. w— 18w+ 81 = y2—2(w) + 92 Perfect square trinomial

= (w—9)?
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Solve x*2+bx+c=0 by Factoring

=TT RPN
DN LMY Standardized Test Practice

What are the roots of the equation x*> — 5x — 36 = 0?

@ —4,-9 ® 4,9 © -4,9 ® 4,9

SOLUTION

x> —5x-36=0 Write original equation.
x-9)x+4)=0 Factor.

x—9=0or x+4=0 Zero product property
x=9 orx=-4 Solve for x.

ANSWER

The correct answeris C. A& (B> @© (D
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Solve x*2+bx+c=0 by Factoring

CIZNFY Use a quadratic equation as a model

Nature Preserve

A town has a nature preserve with a
rectangular field that measures 600
meters by 400 meters. The town wants
to double the area of the field by
adding land as shown. Find the new
dimensions of the field.
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% . - - Solve x*2+bx+c=0 by Factoring
D48 Use a quadratic equation as a model

SOLUTION
New area New length New width
2(600)(400) = (600 + x) . (400 + x)

480,000 = 240,000 + 1000x + x? Multiply using FOIL.

0 = x2 + 1000x — 240,000  write in standard form.
0= (x—-200) (x + 1200) Factor.

x—200=0 or x+1200=0 Zero product property
x=2000or x= -1200 Solve forx.
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Solve x*2+bx+c=0 by Factoring

DO LEHY Use a quadratic equation as a model

ANSWER

Reject the negative value, — 1200. The field’s length
and width should each be increased by 200 meters.
The new dimensions are 800 meters by 600 meters.
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Solve x*2+bx+c=0 by Factoring

Qcllp] SRV (e for Examples 3 and 4

8. Solve the equation x> —x—-42 =0.

SOLUTION
xX*—x—-42=0 Write original equation.
x+6)x-7)=0 Factor.
x+6=0 or x—7=0 Zero product property

=—6 0or x=7 Solve for x.

http://www.classzone.com/cz/books/algebra_2 2011 na/book _home.htm



- G U I D E D P RACTI C E j,-' f()l' Examples 3 and 4 Solve x*2+bx+c=0 by Factoring

9. What If ? In Example 4, suppose the field initially
measures 1000 meters by 300 meters. Find the new
dimensions of the field.

SOLUTION

New Area = New Length ‘ New width
(meters) (meters)

2(1000)(300) = (1000 + x) . (300 + x)

600000 = 300000 + 1000x + 300x + x% Multiply using FOIL.

0O = x2+ 1300x—300000 Write in standard form.

0= (x-200) (x+ 1500) Factor.
x—200=0 or x+1500=0 Zero productproperty
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- G U I D E D P RACTI C E j,-' f()l' Examples 3 and 4 Solve x*2+bx+c=0 by Factoring

x=2000or x= —1500 Solve for x.

ANSWER

Reject the negative value, — 1200. The field’s length
and width should each be increased by 200 meters.
The new dimensions are 1200 meters by 500 meters.
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. . , Solve x"2+bx+c=0 by Factoring
@ Find the zeros of quadratic functions.

Find the zeros of the function by rewriting the function
in intercept form.

a. y=x’—x—12
b. y=x>+12x+36

SOLUTION [ |
a. y=x>—x-—12 Write original function | : E : |

=(x+3)(x—-4) Factor. L X=-3 Y=0 )

The zeros of the function are -3 and 4.

Check Graph y =x? - x - 12. The graph passes through
(-3, 0) and (4, 0).
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. . , Solve x"2+bx+c=0 by Factoring
@ Find the zeros of quadratic functions.

Find the zeros of the function by rewriting the function
in intercept form.

a. y=x’—x—12
b. y=x>+12x+36

SOLUTION | ;
b. y=x>+12x+36  Write original function| \,;./ , E |

=(x+6)(x+6) Factor Ll Y=0 )

The zeros of the functionis — 6

Check Graph y = x?> + 12x + 36. The graph passes
through (-6, 0).
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Solve x*2+bx+c=0 by Factoring

Qelllp) SR vNeg (e for Example 5

Find the zeros of the function by rewriting the function
in intercept form.

10. y=x*>+5x-14
SOLUTION

y=x>+5x-14 Write original function.
=(x+7)(x—2) Factor.

The zeros of the functionis —7and 2

Check Graph y = x> + 5x - 14. The graph passes through
(—-7,0)and (2, 0).
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Solve x*2+bx+c=0 by Factoring

Qcitlin]Sp R tvNeg (19 for Example 5

11. y=x>-7x-30
SOLUTION

y=x>-T7x-30 Write original function.
=(x+3)(x—10) Factor.

The zeros of the functionis —3 and 10

Check Graph y = x> — 7x — 30. The graph passes through
(—3,0)and (10, 0).
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Solve x*2+bx+c=0 by Factoring

Qcitlin]Sp R tvNeg (19 for Example 5

12. fix) =x*>—10x + 25
SOLUTION

fix) =x?>—10x + 25 Write original function.
=(x—-5)(x—-5) Factor.

The zeros of the function is 5

Check Graph f(x) = x> - 10x + 25. The graph passes
through ( 5, 0).
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