Factoring

Factor:

.22 42—3
2.52—22—8
3.5a2—4a—1
4. 52+4¢c—1
5.4y2—y—3
6.322—72—06
7.140—608

Exercises—Miscellaneous Trinomials

Factor:
.a2+9%9¢+ 8
a2 —5x—06
a2 —16a4 55
L2 — 1424 24
222 —5x+42
22 —5p—3
32— 11b46
W3 — 232 — 1047
382 —-170—6
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Exercises—Miscellaneouvs Trinomials

Factor:
1.1—2x+422
2.92+4y-21
3.pP+4p+4
4. 22— 142+ 49
5. 224 xy — 42 4?2
6.2x2—Sxz+4 322
7.4p2—4p—15
8. 2—19¢+ 354
9.3424+5y—12

Exercises M

8. a2 +4a—32
9.7:2+192—06
10, 1562 —4b—4
11. 822+ 10x—3
1210 43y— 42
13.9224+3x—2
14. p*+ pg— 2 ¢*

10, x2 4+ 10 2z 4+ 25 22
1.6 p*+35p—6
12. 64+ 13 x4+ 6%
13.8x2— 14 x4+ 3
14,1042+ 19a+ 6
15. 2 a%b2 — ab — 15
16.1224-17¢+ 6
17. 6 a2 4 ab— 15 ¥
18.842+ 18 vz — 522

10.6¢g2—5¢—6
11.4—24 44+ 3542
12. 25 a2 4 10 ab — 3 b2
13.346°4+9b6—4
14,202 —bc— 21 ¢2
15,10+ 3x— 27 22
16442 —11y46
17. 404+ x — 6 &2
18.9p2+22p+8

[07-04-23-P1-8]
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156 -23z—422
16. 10 22 4 2y — 247
17.3a2—5ab— 1202
18,03 —2a—¢a?
19, 9 p2—25 pg— 6 ¢*
20, 22 —xy — 36 32
21, 6 w2+ mn— T n?

[A-1]

19. 924 24 ¢d — 20 d2
20. 4 a2 —20ab+ 2507
21. 392420 pg— 10047
22, 12224+ 192y — 1097
23. - 224 ay+ 42

24, 22} 72 —-22%

25. —48p2+29p+ 15
26. 12m2—32mn+21n2
27.—21a2+4ab 1282

[A-21

1925 p2+5p—12
20. 14 224 61 xy — 92
21,1202 — 2 —y

22. 16224+ 49 — 563
23. 12 -25a24 12 gt
24,6540 —1152—7
25. 108 02+ 15bc—7¢2
26, 21 #2432 mn 412 m?
27,122 — 4 xy— 2142
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Application to the Simplification of Fractions

The student is again reminded that a fraction can be simplified by divid-
ing numerator and denominator by a common facfor.

x2+3x+2_
2+ 5246

#4+3242 (4+Dx42) x41
24+52+6 (x+2E+3) x+3

2 __ 2
Example 2. Simplify p +a 3 ab%—b

Example 1. Simplify

Solution:

1052
. a@—4F  (a+20){a—20) a+20
Solution: @+ 3ab— 100 (a+5ba—2b) a+5b
2
Example 3. Simplify E%%
124 12¢ delc+3) __ 4¢

Selution: 5 s e — 0~ (c+32¢—23) 2¢—3

Exercises A

Simplify:

L +5y+6 6.0—(L+9~) 11__§_3i
y¥+6y+8 P-4 ¥—3y+6
2 2—=Tx+6 7 a2 — 25 12 ab+ bc+ be

I — | "2 — 1240435 “art+er+oer
3 3x4+4 3 22 —3x 13 2—8¢+ 16
"9xZ_ 16 ‘a2 —2x—3 "2—9¢420
$22—9s54 18 9 4y2—6y 14 3x2—15x
"2+ 35— 18 4y 8y—2 "342—16x+5
5 2+ 8¢+ 16 10 2¢2—5a—3 15 8a24-6xy — 592
To—16 "4a2—8a—5 T 1622 — 25 42

Solve for x:

16, bx+4x=%45k4+4
17.2c(x— )+ Sc=x+42

Simplify:

1 2a24+5a+3

T2 —2a¢-—3

Exercises (A2

2524 2—6
Z+2

18. p{x — @) + 6 ¢* = 2(p* — q)
19.2a(x—4a)+27T=3x+2a)

2—b

3'4——45—1-52
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4 10—-7 x4 2 7 ax+2a 10 4224162y 4154°
' a2 —4 “3x242x—8 "2a24xy— 1042
5, =2 _ g i —9p+4 1. =¥
2~ T 12 2p2-8p 224 2ay—34y°
6 2% — 92 9 208—5b0+43 12 aZ—Ta-412
"2 Say+ 492 "3b2—4b+1 f et —a—12

Solve for x:

13. ax—bx=0a2—3ab+ 28 15. 6(x— b+ 5)=2(x+ 3)

4. x+4h=3E4+3k+1 16, rix -+ 7x+7)=0

Combinations of the Various Types of Factors

In the following three examples, algebraic expressions are factored by
using more than one of the methods already considered.

It is important in factoring any expression to look first for a commeon
factor and if there is one, to deal with it before proceeding further.

Example 1. Factor completely 2 ax? — 8 ay?.
Solution: We note that 2 ¢ is a comman factor, so that
2art—8ay¥=2a(x?— 4%
Now %2 — 4 42 is the difference of two squares, and may be factored.
Thus 22 —8ay?=2a(x? — 447
=2a(z+2vx—2v)
Example 2. Factor completely 3 x* — 24 2% — 27.
Solution: 3xt— 2442 —27=3(«t — 82— 9)
=3x2— N+ 1)
=3(x+ 3=~ H+1)
Example 3. Factor completely 36 a4 48 ab + 16 b°.
Solution: 36 a2+ 48ab- 162 =4(9a*+ 12ab+ 4 )
=4(3a+4 207
Exercises 1"

Factor completely:

L. &% — xy? 5.10a*— 25 ab 4109
2.16 442 6.6x+ 11 22— 1023
3. 4 xa® — xb? 7.49 a2 — 16 b2

4, 2 mr2 4 2 mrh 8.2x2—4ay+ 242
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
2L
22
23.
24.
25.
26.

L3024 18a+ 27
00 + x — x2
3a2—19a+6
2P —6p+4p
Qat—3¢?
at+T7a—178
—x24+4x—-4

500 ¢2d — 20 43
3y¥2—904+46
7522 —48
322—9x—6

0 xt— 81 2t
a®b— 4 ab®

2000 —2202—120
442 —8ay+ 442
4224 162+ 16

— 5042+ 80y — 32
60 x2+242—3

Simplify:
45,38 =3 %

46.
47.
48.

49.

X -y
a2 — b2
a—b
222+5x+3
4x+6
2224+82+48
3z4+0
% — 942

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41,
42,
43.
44,

50.

51.

52.

53

CHAPTER 10

a® 4 2 a¥x + ata?

302 —67x+ 33
28— 1022 — 122
@®—9qt

2594+ 203+ 4y
3a24+6ab+9a

222 +4xF6

16 22 — 40 x + 25
2522+ 202v+ 442
242 —8axy—4242
3¢8—942—30a
16x2— 162+ 4

12 a3y — 22 22y — 20 xy
5¢t—40¢2— 100
6a?+6a— 12

28 adh — 35 a%h® — 42 ab®
50 a2 — 130 a- 80

11 a® + 22 a?b — 88 ab®

2a2—8
3a*—15a+4 18
202 +2ab—48
a?42ab—38
4 x2 — 64.9°
224+ Fay— 442
10 2% — 80 x 4 150
T 15x2— 152 —90

222 — 10 xy + 12 y7

54. Rearrange 4 72 — w2 in the form of an indicated product.

2w+ 2ark

55. Simplify: Ty

56 2 —8x—9

. Find the value of Gt 12 when x = — 2.
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Answers to

L+ 5 x o+ 1)

{(2x + 1} (x + 1}
(x + 3}(x + 1}
(3x + 1)(x + 1)
(x + 7)ix+ 1}
(7x + 1)(x + 1)
(x -8)(x - 1)
(2x - 1) (x - 1)
{x ~ 3)(x - 1)
(3x - 1}{x - 1)
3)(x + 2)
+ 51 (x +2)
5) (x + 3)
7)(x - 3)
{(x - 11){x - 2}
(5x + 1) (2x + 1)
(1ix + 1){3x + 1)
7x - 1){3x - 1}
{3x - 1) {8x ~ 1)
{(3x - 1) (3x - 1}
(x + 15) (x + 1)
(2x + 3){x + 1}
{8x - 3){x - 1)
{2a -~ 1}{a - 3)

(x +
(x
{x +
x -

(2x + 3){x - 1)
{(z - 4)(z + 2)

(6a + 1) {a - 1)
(8¢ - 1){e + 1)
{4y + 3)(y - 1)
{3x + 2){x - 2)
(1 + 3b) (1 - 2b)
(e +8)(a - 4}

{7z ~ 2)(z + 3}
{5b + 2} (3b - 2}
(2x + 3} {ax - 1)

Page 349 (middle)

{a+8){a+1)
(x - 6){x + 1)
fa - 11){a ~ 5)

{z - 12){z - 2)
2x - 1}(x - 2)
(2p + 1) {p - 3)
{3v - 2}(b - 3)
(5 + 2x) (1 - 5x)
(3b + 1) (b - &)
{x + 52){x + 5z)
{6p - 1}{p + 6)
{3 + 2x){2 + 3x)

(2x - 3)(ax - 1)
(5a + 2)(2a + 3)

Page 348

Problems in Text
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Tx - 1} x - 13
-8)(b -1)
(x - 8)(x - 2)
(3y + 1)y + 2)
{1 + 4p) {1 + 3p)
(Px ~ 2)ix - 1)
(Fr + 1)(z + 2)
(4x - 3)ix - 1)
(1 + 6q){1 + 2q)
(2y ~ 5}y - 1)
(3 - 5a}{2 - a)
(1 + 3x){1 + 3x)
{(x + y}(x + 3y)
(8a - 5b) (2a - 3b)
{(3x + 7z)(2x + z}
(35 + 4)(2s + 1)
(o + 2)(a + 1)
(2a - 1)(a - 8)
(32 + 2){a + )
(5a - 2){a - 1)
(3a + 1) (a + 3}
(x - 4¥(x - 1)
2x - ?)(x -~ 1)
13x - 2)(x — 2}

(5 -~ yllz+y)
(3x + 2)(3x - 1}
(p+2g)p - q)
(6 + z){L - 4z)
(5x - 2y) (2x + ¥)
(3a + 4b) (s - 3b)
{89 + a}(7 ~ a)
{9p + 20){p - 3q)
{x - 8y}x + 77}
{6m + "n) {m - n)

(2ab + 5} (ab - 3)

{3c + 2}{ac + 3)
{3a + 5b}(2a - 3b)
{8y + 52) (4y - z)
(3e + 104} (3¢ - 24)
(2a - 5b) (2a - 5b)
(3p ~ 10g) (p + 10qa)

(12x - 5y)(x + 2y)
(2x + yll-x + y)
{x - 18} {x - 4)
(-16p + 18){3p + 1}
{¢m - 7n)(2m - 3m)
(=72 + 29) (3a + 2b)
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Answers to Problems in Text

Page 349 (botiom)

1. (1 - x)? 10. (3q + 2}{2q - 3)

2. (y+ 7y - 3} 1. (2 - 5a} (2 ~ 7d)

3. (p+2)® 1Z. (5a + 30} (5a - b)

£ x-7? 13. (475 - 4)(2b + 1)

g. (x+ 7y)ix - &y) 14. (22 ~ 7o) (b + 3e)

8. {2x - 3z2)({x - z) 15, {5 + ox}{2 - 3x}

7. (2p + 3){2p - B) 16. (4y - 3y - 2)

B. (2 - 5a)(1 - 7a) 17. (8 - 3x) (5 + 2x)

5. By -4){y + 3) 18. {9p + 4) (p + 2)

1. (5p - 3)(6p + 4) 24. (328 - 7) {222 + 1)

20. (7x - v} (2x + 9y) 25. (36b - 7¢){3b + o)

21, (8y + 1} {15y - 2) 26. (?n + 6m)(3n + 2m)

g2. {4z - 7)% 27. (6x + 7y)(2x - 3y)

23. (& - 3a%){3 - 4a®)

Page 350
y+3 3 a
y+a4 & 7y Loy 8. x=2k+1
a+h b 7. x=¢ -2

X - B 7. a -7 12, T =

1 5 13, £ 4 18. x = @p - 3q
ix - 4 STrrd e-s 19. x=4a +9
8 -6 2 Ix -
s ¥6 8z 4. 577
e+ 4 a-23 2x - 7
c -4 L923.—5 g“!x—ﬁy

Pages 350-351

2a + 3 x+3 2b - 3 -
a -5 . x—1 8 -1 3. x=a - 2b

— X -y X 2x + 3y i4. x=1-h
2z - 3 §'x+4y l‘g‘x-ay

5. x =1 -

1 Y x + 25
2 -1 Z'3)\:—4 E'::+33* 16, x=1r ~7
x-5 2p - 1 a-32 -
X+ 2 8. 2p 8. 4= 3

Pages 351-352

1. xix - yllx + ¥} 13. 3a?{3a® - 1)

2. 4{2 - a){2 + a) 14. (a + 13){a - 6)

3. x(22 - b)(2a + b) 15, {~-x + 2){x ~ 2)

4. Zar(r + h) 16. 204 (5e + d){5¢c - 4)

5. 5(2a - b){a - 2b) 17. 3(y - 2}{y - 1}

6. x(2 + 5x) (3 - 2x) 18, 3(5z + 4){8z - 4)

7. {7a - 4b) (7a + 4b} 1g. 3(x? - 3x - 2}

8. 2(x -y)° 20, 9(x® + Z28)(x2 - 3eB)

9. 3a + 3)° 21. ab{a + 2b){a - 2b)

16. (10 - x} (% + x) 22. 2b(Bb + 2)(2b - 3)

11. {32 - 1)(a - 6) 23, 4(x - y)?

12, 2plp - 2){p - 1) 24, 4(x + 2)?
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. 2(sy —4)3
. 3(20x - 1) {Ex + 1)

a?(1 + ax)?

Answers

(15x - 11){2x - 3)

. 2zlz - 8}{z
at({a + 3){a
. ¥3(sy + 2)*
. 3ala + 2b +
2{x® + 2x +
{ex - 5)%
(5% + 2y)2
2lx - 79} (x
3ala - 5)(a
4{2x - 1)®

+1)
- 3)

3)
3}

+ 3y)
+ 2}

2xy(3x + 2)(2x - 5)
5{e? - 10) (e?® + 2)
€a + 2} e - 1)

. 7ab(4a + 3b)(a - 2b)
. 10{5a — 8)(a - 1)

to

Y

E

Problems in Text -

. 1iafla + 4b){a ~ 2b)
. 3(x - y)

a+b
x+ 1
3

2(z + 2)

3
3

© gty

2{a + 2

=" 3{a -~ 3

_Bla + 2b)

a + 3b

4ix - a4y}
x-y

zix—ﬁg
T 3lx+ 2

. m(2a + b) (2a - b)

85. r+h

11

Pages 353-364

alx + y)ix - y)

== x+ 2

- {3x + 5)(2x + 1)

2(3a + 5)(2a - 1}

P51 + R) (1 - R)

(x - 7)°

2(8x% + 2x + 1)

{ab + 4) (ab - 4}

2(x + 3){x - 1)

(3a + 4)(2a - 3)

P{1 + rt)

(ex + 7){3x - 5)

(3x ~ 7){ax + 5)

{12x + 5)(x + 7}

(12x + 7) (z + &)

{t2x - 5)(x + 7)

{12x + 7}(x ~ 5)

{6x + 8)(2x + 7}

{3x + 5) (4x + 7)
3. (x* -8)ix* +8)
38, x{bx - 4y){3x - 4¥y)
39. {3x + 40)(x - 20)
40. (3= + 40} (3z - 10)
41. 4(2x - 3)3
42. Zlab - 5){ab -~ 2)
43. 4r(8r + 5} (2r + 3)
44. 1lala - 3b) (s + 2b)
5. i
6. x+ 2
47. 2= 2

19.

f2

GlERE B

®¥(x + 3y){x - 3y)

1+ x2}®
~{x - 3y5)?
(5p - 2a)®

2{3 + 4n) (3 - 4a)

f{ab + 4) (ab - 4)(a"b® + 18)
4(3 - zy)?

1+ 4p?)?®

2(2x + y){2x - 3y)
(Br - 3} {3r + 1)

x{x + 2)(x + 1)}

(3b + x) (2b - 3x}

622 {6x + 1) (5x - 1)
(11x - 2y)(7x + ¥)
5(r - 16){r - 10)
(8a* - 7b7) (a® + 2b7)
(4r + 98)?

3(a® + 3){a? - 3)

X
Tx -2

301 - a)

5+ a
528
- ~2/3
8
A= TR+ )R - )
2398 sg.in.
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