You know that whenyou want to factor a positive number like 15, you
ider the negative factors as well as the positive ones.

might also cons
16 =

3 x5

but also 15 = (—3) X (—5)

In this section you will use this idea to factor some trinomials.

EXAMPLE 1 Factor z2 — 8x + ‘15.

Step L:
Step 2:
Step 3:

Step 4:

x% — 8x
x2 — 8x

x% — 8x

x% — 8x

Check:

+ 15 = ( X

5 Factrm Trinomials—Two Differences

)
+ 15 = (X (& )
+15=(? Xz ? )

a product of 157

-1 and —15

What two negative numbers have

—3and -5

Which of the pairs of factors of 15
have a sum of —87

=3 and -5

+15=(x — 3)(x — 5

(x -3z -5 =2>-8x+15 ¢

EXAMPLE 2 Factor n? — 10n + 16.

n? — 10n + 16 = ( X )
n2—-1n+1i6=m Hn )
n2-10n+16=m? YXn? )

Step 1:
Step 2:
Step 3:

Step 4:
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You have to find two numbers whose prod-
uct is 16 and whose sum is —10.

-8 and —2

n2—10n +16=(n—8)xn —2)

Check:

(n—8)(n—2)=n*>—10n + 16 v/
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Classroom Practice

Tell whether the factors will be sums or differences. Factor.

.22 —6x+9
4. n2 — Tn + 10

7.¢c2+7c+ 6.

2. x2 +2x +1
5. n2— 10n + 24
8. x> —4x +4

Written Exercises

3. y2+ 3y +2

6. n2+b6n + 6

9. a2 — 9a + 20

Complete.

If the product.of_____%m d their sum is——> then the two
two numbers is: numbers are:
1. 6 -5 ?

2 10 -7 ?

3 18 -9 ?

a. 12 ~7 ?

5 24 —10 ?

Factor.

6. n2 — 3n + 2 7. 2% — Tx + 10 8. y> — 8y + 12
9. x22—-bx +6 10. n? — 10n + 21 1. y2 — 6y + 5
12. b2 —2b + 1 13. 2% — llz + 24 14. 2% — 13z + 30
15. n% + 9n + 18 16. n2 — 1ln + 18 17. n? — 65m + 4
18. a2 — 9a + 14 19. x2 + 62 + 8 20. x2 — Tz + 12
21. y2 — 11y + 28 22, 2% — 122 + 27 23. n2 + 10m + 25
24. n?2 — 1ln + 24 25. y? — 11y + 30 26. 72 — 14r + 33
27. x% — l4x + 49 28. a® — 12a + 36 29. m? — 13m + 40

30 a®—4da +4 31. 2% — 182 + 32 32. 2 — 11z + 30

33. y* — 16y + 36 34. b% — 12b + 36 35. d? — 14d + 45

36. ¢ — 24¢ + 80 37. % — 52x + 100 38. n? — 30n + 200
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omial Squares

al are equal, the trinomial is a

Factoring Trin

When the two factors of a trinomi
trinomial Square.

This is a trinomial square because it is
the product of two equal factors.

2 2
" +6x+9=(x+3)(x+3)=(x+3)

Take a look at trinomial squares. Learn how to recognize them.

a? + 2ab + b®

x4 6x 9 |

So, 2% + 6x + 9 = (x + 3 So,a2+2ab+b2=(a+b)2.

EXAMPLE 1| 1 x?+ 8
test.

x + 16 a trinomial square? See if th

x2 + 8x + 16

Yes, 2% + 82 + 16 = (‘:c + 4%

EXAMPLE 2 Isa®?+ ba + 62 trinomial square? '
Square of an integer? No!

a? + ba + 6

No, a® + Ba + 6isnot a trinomial square.
recognize a trinomial square, you can

Of course, if you forget how to
two sections.

factor using the method you learned in the last
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Sometimes a trinomial is the square of a difference. In that case, the
riddle term will have a minus sign.

EXAMPLE i\ Is z2 — 4x + 4 a trinomial square?

\unare of xJ \ square ofi\ _

/

2 —4x + 4

twice 2 - x

Yes, 2% — 4z + 4 = (x = 2%

Use — because the middle term
in the trinomial is negative.

| EXAMPLE 4] Is n? — 10n + 252 trinomial square?
\ square ofn4‘ \i(quare of 5 l

n% - 10m + 26

Yes, n? — 10n + 25 = (n — B)”.

Written Exercises

Which of the following are trinomial squares?
Al 1?42+ 1 2. Y%+ 4y + 4 3. a%+6a+9
4. y>?+y+4 » 5 y2+ 4y + 1 6 y:+2yt 4

Factor. Note that four exercises are not trinomial squares. Factor
those as you did in the last sections.

7. a% + 10a + 25 8. n? + 4n + 4 9. x2 + 8x + 16

10. n? + 12n + 36 1. 22 -4z + 4 12. a? — 9a + 20

13. y® + 14y + 49 14, % — 20x + 100 15. n2 + 18n + 81

16. x? + 152 + b6 17. 2% — 192 + 90 18. b2 — 16b + 36

19. a2 — 2ab + b? 20. m?n?% + 18mn + 81 21. 1 — 202 + 1002~
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7 Factoring Trinomials

Here is a trinomial having one factor a sum and one factor a difference.
Notice how the signs help you discover the factors.

This minus sign tells you that the factors
of —12 must be a positive number and a
negative number.

2 + 4w ~ 12 = (x + 6)(x — 2)

This plus sign tells you the sum of the
factors of —12 must be positive.

‘ EXAMPLE 1 Factor n? + 4n — 2L

Stepl: n%+4n—21=( )( )
Step2: nmi+dn-—2l=(n X® )
Step3: mPt+an—21=(n? )n? )

Look for factors of —21 whose sum is +4.

3% —7=-21 and 3+ (-7 =-4
gx7=-21 and -3+7=4

Step4: nP+dn—21=(n—3(n 7T 7

| EXAMPLE 2| Factor x? — 2x — 15.
Step 1: x% - 2x — 15 = ( X )
Step2: a?-2x-1=(x )T )
Step3: xt-20-16=(x? Yz ? )

Look for factors of —15 whose sum is —2
3x5=-15 and -3+5=2
3 x =5 =—1b and 3+ (=H)=-2 ¢

Step 4: 22— 2x — 16 = (x + 3)(x — D)
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In the next example, notice that —24 has many different factors. You
may have to check quite a few of these before you find the right
ones.

EXAMPLE 3| Factor x? — 2x — 24.
Step 1: xz—- ox—24=( D )
Step 2: w2 oop—24=( X* )
Step3: 2 —2x-24=(x 2 Yo ? )

Look for factors of —94 whose sum is —2.

9% —12=—24 and 2+ (-12)=—10
g% —8=-24 and 3+(-8 =5

4 X —6=—-24 and 4 + (—6) -2

Step 4: 22— 9%x — 24 = (x T D~ 6)
It is always wise to check your answer by multiplying.
Classroom Practice
Name the possible pairs of factors.
1. —6 2. —b 3. —10 4. —8 5 —17
6. —12 7. —16 8. —20 9. —36 10. —24
Factor. ‘
1. a® + ba — 14 12 22+ — 6 13. y2 + 2y — 8
14. n2 — 3n — 10 15. x2 — 6x — 16 16. n2 —4n — 5
17. x2 + 4x — 12 18. a2 — 3a — 40 19. 2+ bx — 24
20. y2 + 6y — 16 21. b2 — bb — 24 2. m?2 + 8m — 33
23. 2 +x — 30 24, y*> + y — 56 25. n? — 2n — 63
26. 22— 2x — 8 27. %2+ 2x — 15 28. a2+ a — 20
29. y2> — by — 36 30. n® + 2n — 35 31, 22 — 4x — 32
32, x2 — 3x — 18 33. w2 + 4w — 12 34, 22 + 10z — 39
35. y? — 2y — 48 36, r> + 67 — b5 37. m? — 4m — 60
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- Written Exercises

>]

202

Complete.
If the product_of s and their sum iS:____)then the two
two numbers is: numbers are:
1. -10 -3 ?
2, —18 7 ?
3. -4 -3 ?
4. -21 -4 ?
5. -2 -1 ?
6. —6 1 ?
7. -30 -7 ?
8. -30 -1 ?
9. —28 3 ?
10 -15 2 ?
11 -14 13 ?
12. —24 -2 ?
Factor.

13. % + 4o — 21
16. 22 — 6x — 16
19. n? — 3n — 18
22. a® + 3a — 10
25. b2 + 2b — 24
28. a? — 9a — 22
3. y2 + 4y — 32
34, %2 + 9z — 36
37. n? — 2n — 63
40. 1% — 4x — 45
43. ¢? + 16¢ — 80

Chapter 6

14.
17.
20.
23.
26.
29.
32.
35.
38.
M.
44.

x2—3x -4

b2+ b — 12
y> -9y — 10
y®+ 14y — 15
22— x—30
% + 122 — 28
x% — B5x — 36
m? + 12m — 64
bZ + 10b — 24
y® —y — 56

m?2 — 24m — 81

15.
18.
21.
24.
27.
30.
33.
36.
30.
42.
45.

22+ Tx — 18
b% — 4b — 12
x2—2x—20
n® —3n — 28
b2 — Tb — 30
a® + 1la — 26
y? + 6y — 27
x? —x — 72
yi+y—42
2% + 82— 65
a? + 21a — 10(
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15. =5 - 7 s

17. 2642 -~ 10a +1 19.a =4

21. —12z%y% 238. 2% — x% — 10z + 12
25. ~7<0<2 27. (23 + 22%) cubic
units 29. 45m'n® 31. 15cm
33.0,1,2,3.35.> 387.a=2

39. h=9 .

CHAPTER 6

Written Exercises, page 187
1.2:-3-7 3.2-2-3-3 5.2-5-31
7.2-2-2-3°5 9.2-2-2-2-3-13
11.3 13.7 15.1 17.11 19.16
21.12 23.14 25.26 27.4 29.8
31. 4 33.20 35.6 37.100

Writien Exercises, page 189
1.3+2x) 3.2(x—5) b.2zBx— 1)
7. 22(x — 3) 9. Tn(4n — 1)

11. 4x(x — 2) 13. bmn(d — mn)

15. 92%(1 — 3y) 17.3(x2 -2+ 7)
19. 11(5y%2 + 2y + 4)

21. 4(a? + 3ab — 4b?%)

23. 6(x%2 +x +4xy +7)

25. 25(—2a? + bZ + 3ab)

27. 8xy(Tx%y? — 9zy — 8)

29. (z + 2)(e — b) 31 (n+ y)(m —2x)
33. 2 —a)a+b) 35 (22— Dy +2)

Written Exercises, page 191
1. (4 —m7r? 8. (a2 -bH7 5. 72
7. 251 — @) + b5(x + 3)

Written Exercises, pages 194—195
1.1, 3.2,4 5.3,4 7.3,6 9.3,6
11. 3,7 13. 3,8 15.6,6

17. (a + 6)(a + 1) 19. (x +-6)(x + 3)
2L (r+3)(r+ 7 23. (n+ 1)(n + 16)
25. (a+ D(a +4) 27. (x + D)(x + 10)
29, (n+H(n+2) 3L (z+N(x+2)
3. (y+ D(y+11) 35. (b+3)H(H+9
37. (x + )z + 8 39. (x + 3)(x + 10)
41. (a + 2)(a + 10) 43. (x + 25)(x + 2)
45. (m + 25)(m + 3) 47. (a + 21)(a + 3)

Wriitten Exercises, page 197

1. -3,-2 3. —-6,-3 5. —6, —4

7. (x~-5)(x—-2) 9. (x—-3)(x—2)

1. (y -5y —1 13. (x - 3)(x—¥¢
15. (n+6)(n+3) 17. (n — 4)(n -

19. (x + D>z +2) 2L (y — Ny -

23. (n +5)(n+5) 25. (y— 6)(y

27. (x — Dz -7 29. (m = 5)(m — 8)
3L (z—2)(z —16) 33. (y — 3)(y — 12)
35. (d —5)d ~9) 37. (x — 2)(x — 50)

Written Exercises, page 199

1. yes 3.yes 5.no 7. (a+ 5)°

9. (x +4)? 1L (x - 2% 13. (y + T)?
15. (n + 92 17. (z — 9(z — 10)

19. (a — b)® 21. (1 — 10x)?

Written Exercises, page 202

1. -5,2 3. 41 5.-2,1 7. -10,3
9.7, ~4 11. 14, -1 13. (z + Y (x — 3)
15. (x+ 9=z —-2) 17. (b - 3)(b +4)
19. (n — 6)(n +3) 21 (x —B)x +4)
23. (y — D(y + 15) 25. (b + 6)(b— 4)
27. (b= 10)(b +3) 29, (x + )z — 2)
3L.(y+8)(y -4 33. (y+Nw~—-3)
35. (m —H(m + 16) 37. (n —N(n + 7)
39. (y—6)(y+7) 4L (y + Dy — 8
43. (¢ — 4)(c + 20) '45. (a — 4)(a + 25)

Mixed Practice Exercises; page 203
L+ r+1) 3.(n—-6)(n—2)
5. (y—=3Hy+4 7.(y Dy +3
9. (x+3)x+T7) 11.(b—1}b+5)
13. (b—7(b~1) 15. (y — 4)(y +5)
17. (z + DNz +5) 19. (n — N(n—8)

- 2L (x+ 9z +6) 23. (n+9(n+5)

25. (n — 10)(n + 5) 27. (y + 26)(y — 2)
29. (a + 4)(a — 11) 31. (¢ - 6)(c + 10)
33. (m —4)(m — 10) 35. 4 —4

37. 4y — 4 T

Written Exercises, page 205
1.n2-49 38.a%2-100 5.m?%—n?
7. 22—y 9.1 —42% 11.92% — 4
13. 2542 — 4 15. 81m?2 — n?2

17. 2522 — 36 19. 25z2% — 9y2

21. 100x2 — 2542 23. a* — 4 25. 399
27. 2496 29. 896 31. 8091 33. 864
35. 3575 37. 6384 39. 2496

Answers to Selected Exercises A12
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