T

5‘(2von- 3

5

2 Common Monomlal Factors

Now you can find common factors of variable expressions.
20 =20 2+ a, or 2a, is the
6a2=2-3-0-a greatest common factor.
Use this idea to find a common monomial factor of the terms of a
polynomial. When you do this, you factor the polynomial.

9a + 6a% = 2a+ 1) + (2a-3a)
= 2a(l + 3a)

This is a common monomial /
factor of 2a and 6a”.
Check: Use the distributive property. 2a(l + 3a) = 2a + 6a%
EXAMPLE 1| [Factor 32 — ax®.

352 — ax? = (327 — (¢ %)
=2%3 - a)

With practice you will be able to recognize the common monomial
factors at sight.

EXAMPLE 2 12mx — 6m2x? = 6mx(2 — mx)

EXAMPLE 3 e 2x\ = x(x® + x + 2)

EXAMPLE 4
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Classroom Practice

Complete. ;

1. doy = 42(_2 ) ‘ 2. 25x% = Bx(_? )

3. 32%y? = Suy( 2) 4. 36a® = 12¢%(_2 )

5. 7267 = 8b(_2) | | 6. 40a%b* = 4a2p%(_2 )
Find the greatest common factor of the monomial pair.

7. 2a, 6a 8. 15n, 5n 9. n2 3n 10. 3z, 6x2
Factor. |

1. 32 + 222 12. 202 + 4q. 13, Tx® + 7x2 14. 322 + 6zy
Written Exercises

Factor. :

1.9+ 3z 2.5 - 15n 3. 22 — 10 4. 4y — 16

5 3x% — x 6. bn? — 2n 7. 222 - 6x 8. y% — 2y

9. 28n% — n 10. 2zy — y? 11. 422 — 8¢ 12. 21y® ~ Txy

13. 25mn — 5m®n®  14. 8a%b — 24ab® 15, 92 — 272%y  16. 12a? + 36a2b

17. 3z% — 6z + 21 18. 5n% + 15m2 + 25n

19. 55y% + 224 + 44 20. 2n% + dmn + 80m?2

21. 4a% + 12ab — 16b2 22. 3z — 122y + 9y2
23. 62% + 62 + 24xy + 42 24 —13x + 2622 4 3940 |
25. —50a? + 25062 + 75ab 26. 48mn + 72m?n? + 60m3n3 |
27. b6x3y® — T2x2y? — 642y 28. 32a2b* — 16ab® + 48a°b®

20. z(a ~ b) + 2(a — b) 0. y(a+d) - 4(a + d) .

31. mn — nx + my — xy 32.ab—3ad+b2—3bd‘

33. 2a —a® + 2b — ab 34, 3x2—2xy—3x+2y

35. 227 — 8 + 2%y — 4y ' 36. a® — ab? — q2p + p3
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4 Factormg Trmomlals—Two Sums

Up to now the only trinomials you have factored are those having a
common monornial factor.

323 + 222 + x =2(8x% + 22 + 1)

Common monomial factor

Not all trinomials can be factored, but in the next few lessons you will
see that many are the product of two binomials. For example, if
(x+2)(x+3)= %2 + bz + 6; then we know that 2* + bx + 6 has
two factors,z + 2 and x + 3.

Recall how to multiply two b:momials at sight.

Step 11 (z + 2)(x + 3) = 2% . ..
Step 2: (xiZ_\)_(_iLB)=x2+5x...

Step 3: (¢ + 2)(x + 3) = 2% + bx + 6

Now reverse this process to find the factors.

Step 1: 22 + 5z + 6 = ( ) )¢— Draw your parentheses. . .
Step2: z%+ 5x +6=(x Yz ) Your first terms must give you x2.
Step3: z2+b6x+6=(x? Yz ? ) What two numbers have a
1 product of 67
1and 6 2 and 3

Which of the pairs of factors of 6
have a sum of 5?7

2and 3

Step4: z® +bx +6= (2% 2)(x+3)

Of course, you should check to see if your answer is correct.

(x+2x+3N=a*+b6x+6 ¢
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Study these two examples.

| EXAMPLE 1] Factor 2® + 7z + 10.
Step 1: %+ Tz + 10 = ( X )
Step 2: z xz‘;l- T+ 10=(x Yz )
Step3: &+ Tgt =@ ? M@ ? )

What two numbers have a
product of 107 .

1and 10 2and5

Which of the pairs of factors of 10
have a sum of 77

2and5

Step4: 2+ Tz + 10 = (x + 2)(z + 5)

| EXAMPLE 2| Factor a® + 10a + 16.
Step 1: a® + 10a + 16 = ( ) )
Step2:  a®+ 10a+16=(a )Ya )
Step 3: a2+10a+1£=(a‘? Xa ? )

What two numbers have a
product of 167

1 and 16 2and 8 ) .
4and 4 ‘ :

Which of the pairs of factors of 16
have a sum of 10?

2and 8

Step 4: a® + 10a + 16 = (a + 2)(a + 8)

Classroom Practice

Name the possible pairs of factors.

1. 10 2.7 3.9 4. 6 5. 11
6. 12 7. 15 8. 17 9. 16 10. 20
11. 21 12. 24 13. 25 14. 30» 15. 36
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Written EKxercises

10.
11.
12.
13.
14.
15.

16

18.

20

Complete.
If the product. of _ | and their sum iS:__ﬁthen the two
two numbers is: numbers are:

le 18 11 2and 9

5 6 ?

6 5 ?

8 6 ?

12 8 ?

12 7 ?

9 6 ?

15 8 ‘?'

14 9 ?

18 9 ?

20 9 ?

21 10 ?

24 14 ?

24 11 ?

36 13 ?

36 12 ? ¢
2248+ T= (v 2 )(w_7) 17. 6>+ Ta + 6 = (a

n*+9n+20=(n_2 )n_2) 1 2?4+ 9x + 18 = (x

Y9y A= (y 2 )(y_2) o1 %+ 107 + 21 = (r _2_)(r
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Factor. Check by multiplication.

22,
- 25
28.

y>+ 3y +2
a?+ ba + 4
2% + 1lx + 18

Factor.

3.
34.
37.
40.

E 43,

46.

2%+ 9x + 14
r? + 11r + 30
2% + 122 + 32
a? + 9a + 20
2%+ 27x + 50
z? + 20z + 64

23. n2+ 17n + 16
26.
29.

32,
35.
38.
41.
44.
47.

m? + Tm + 6

n?+ 6n + 8

a® + 9a + 18
b2 + 125 + 27
y? + 24y + 23
a? + 12a + 20
2%+ 17z + 72
a® + 24a + 63

24,
27.
30.

33.
36.
39.
42,
45,
48.

que 195

y* + 16y + 15
2% + 11z + 10
y? + 6y + 9

yZ + 12y + 11
m? + 1lm + 28
2% + 132 + 30
n?+ 12n + 35
m? + 28m + 75
y:+ 24y + 44

#



15.

17.
21.
25.

P
@«

et
6 1 2 3 4

fl
T

oy
T
6 7 8

PES

25a2% - 10a + 1 19, a=4
~122%y% 23, 2% - 22 — 104 + 19
—7<0<2 27 (2% + 222 cubic

units  29. 45m"n® 31. 15 cm

33.
39.

0,1,23- 35.> 37.a=2
h=9 L

CHAPTER 6

Written Exercises, page 187
1.2-3-7 8.2-2-3-3 5.2:-5-31
7.2-2-2-3-5 9.2-2-2-2-3-13

11.
21.
31.

3 13.7 15.1 17.11 19. 16
12.°23.14 25.25 27.4 29.8
4 33.20 385.6 37.100

Written Exercises, page 189
1.3@ +2) 3. 2(x - 5) 5.2z — 1)
7. 2x(x — 3) 9. m(dn — 1)

11.
15.
19.
21.
23.
25.
27.
29.
33.

dx(x — 2) 13. 5mn(s — mn)

92%(1 - 3y) 17. 3(2% - 2z + 7
1y + 2y + 4)

4(a® + 3ab — 4b?)

6(z® + z + day + 7)

25(—2a® + b2 + 3ab)

8xy (T2?y® — 9zy — 8)

(x +2)(a~-b) 31 (n+ y)(m — x)
2 —a)a+b) 35. (22— H(y +2)

Written Exercises, page 191
1. (4 — m)r? 8. (a2 - bHzw 5. 72
7. 2%(1 — 7) + B(z + 3)

Written Exercises, pages 194—195
1.1,5 3.24 5. 3,4 7.3,5 9.3,6

11.
17.
21.
25.
29.
33.
37.
41.
45.

3,7 13.3,8 15.6,6

(a+6)(a+1) 19. (x +6)(z + 3)
(r+3)(r+7 23 (n+ D(n + 16)
(e + Da+49 27. (x+ D(x + 10)
(n+4)(n+2) 31. (x + x + 2)

(¥ + D(y +11) 85. (b + (b +9)
(z+ D +8) 39. (z + 3)(z + 10)
(a+2)(a+10) 43. (z + 25)(x + 2)
(m + 25)(m + 3) 47. (a +21)(a + 3)

Written Exercises, page 197

L -3,-2 3.-6,~3 5. -6 -4
7. (x - 5)(z—2) 9.

é
¥

(x - 3)(z — 2)

11. (y -~ 5)(y — 1) 18. (x=3)x-—-¢
15. (n + 6)(n + 3) 17. (n — 4)(n —

19. (z + O(x + 2) 21. (y— Ny -

23. (n + 5)(n + 5) 25. (y — 6)(y

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

Written Exercises, page 199

1. yes 3.yes 5.no0 7. (a+ 5)2
9. (z+ 47 11 (x - 2)°
15. (n + 9)?

19. (¢ - b)® 21. (1 - 10z)?

- Written Exercises, page 202

13. (y + 72
17. (z — 9)(z — 10)

L. -52 8. ~4,1 5. -2,1 7. -10,3
7,-4 1L 14, -1 13. (z + 7)(z - 3)

9.

15.
19.
23.
279.
31.
35.
39.
43.

(@ +9(x~2) 17. (b - 3)(b + 4)
(n=6)(n+38) 21 (z - 5)xz + 4)
(y = D(y + 15) 25. (b + 6)(b — 4)
(b = 10)(b +3) 29. (z + 14)(z — 2)
W+ 8y -4 33 (y+9)y- 3)
(m = 9(m + 16) 87..(n = 9)(n + 7)
(Y=6)(y+ 7 41. (y + T)(y - 8)
(¢ = 9)(c +20) 45. (a ~ 4)(a + 25)

Mixed Practice Exercises, page 203
Lx+9z+1 3. (n —6)(n —2)
5. (¥ =Ny +4) 7. (y—T)(y+3

9. (x +3)x +7) 1L

W

(b — 1)(b + 5)

13.(b-7(b~1) 15. (y - 4)(y + 5)
@+ Dz +5) 19. (n - N(n — 8§)
(@ + 9z +6) 23. (n+9(n+5)
- (n=10)(n + 5) 27, (y + 26)(y — 2)
- (@+D(a-11) 31 (¢~ 6)(c + 10)

17

<21

25
29
33

37

s (m—
4y -4

4(m ~10) 35. 4z — 4

Written Exercises, page 205
1.7% - 49 3. 4%~ 100 5. m2— n?
T.2% - y? 9.1 — 422 11. 952 — 4

13
17
21
27
35

. 25y2
. 25x2

—4 15. 81m2 — p2
- 36 19. 2522 — 9y?

. 100z® - 25y 23, g% — 4 25. 399
- 2496 29. 896 31. 8091 33. 864

. 3675

37. 6384 39. 2496

Answers to Selected Exercises
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