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4-6 Multiplying Polynomials

Objective: To multiply polynomials.

Example 1 Multiply:  (Qx — 3)(22 ~ 4x — 5)
Solution You can find the product by arranging your work in vertical form. Each term of one
polynomial must be multiplied by each term of the other polynomial.
Step 1: Step 2: Step 3:
Multiply by 2x. Multiply by —3. Add the results of Steps | and 2.
2 —d4x -5 2 —4x -5 2~ 4x -5
2x — 3 2x—3 2x —3
20 — 8% — 10x 3 — 8¢ — 10x 233 — 82 — 10x
-32 + 12x + 15 - 32 + 12x + 15
ot 23 — 12 +2x + 15
Align similar terms.
Multiply. Use the vertical form.
1. 2a + 1 2.3n+6 3.3% -7 4. 4 — 1
a+b6 2n =35 2x + 1 3t —2
2a + 132 + 6 6n2 — 3n - 30 6x2 - 11x - 7 1212 - 11t + 2
5. 3x — 4y 6. 2¢c — 5d 7. 5¢ — 3d 8.3 —x— 4
S5x — 2y 3c+ d 2c +_d x + 4
15x2 - 26xy + 8y2 6¢2 — 13cd — 5d2  10c? - cd — 3d? 3x3 + 11x% - 8x ~ 16
9. a2 — 5a — 17 10. 42 — 5y - 2 11. a2 — ab + b? 12. 22 — xy + )2
3a +2 2y -1 ath xty

3a% - 13a2 - 31a - 14 8y° — 142 + y + 2 a% + b?

ax3 + xy? + p°

= 6x2

Example 2 Multiply: Bx - 2)2x + 5)
A
Solution Bx — 2)(2x + 5) (3@ + (3x — 2)5

Use the distributive property.

— 4x + 15x — 10 Combine like terms.
=6x2 4+ 11x — 10
Mutltiply. Use the horizontal form.
13. (a + 2a +3) a® + 5a + 6 14. b + (b + 5) b2 + 9b + 20
15. (x — 3)x + 8) x% + 5x — 24 16. (c + I)c —4) ¢ - 3¢ - 4
17. 2a — 1)a + 4) 2a% + 7a - 4 18. Ga + 4)a — 1) 3a% +a -~ 4
19. (2a + 3)(5a — 1) 10a® + 13a - 3 20. (4k — 5)(2k + 6) 8k? + 14k — 30
21 (x — DR +3x +4) 2x3 + x2 + x - 4 22. 2a + 1)@ + 2a + 9)
23. (- 332 + 3t — 4) 24, ¢t =22 -3t -4y 288 - 712 + 2t + 8
25. (2x — 3)(3x% — 4x — 2) 26. Bx — 4)(2x2 ~x + 1)
23.363 - 62 — 13t + 12 22.2a% + 5a% + 12a + 5
25.6x3 - 17x2 + 8x + 6 26.6x3 — 11x2 + 7x - 4
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4-6 Multiplying Polynomials (continued)

E-mIO_N It often is helpful to rearrange the terms of a polynomial so that the degrees of a
particular variable are in either increasing order or decreasing order. For example:
In order of decreasing degree of x:
d 23 -5+ 6
In order of increasing degree of x:
6 — 5x — 27 + x*
In order of decreasing degree of x and increasing degree of y:
4 _ 55y + 3xh? — 6 + 9y*
Example 3 Muliply: (v + 3903 ~ 3 + 2%y + 307)
Solution 3y 4 2Py + 3x?

y + 3x

© o+ 2x2y + 3xy2 - y3
3x +y
3+ 65y + 9x2y2 — 3xy3
x3y + 2x2y2 + 3xy3 -y

4

Rearrange in order of decreasing degree of x and increasing degree of y.

3t 4+ 78y + 1y? -t
Therefore (y + 3x)(x3

- y3 + 2x2y + 3xy2) =

x4+ 7%y + 11x2y2 — y%.

Multiply using either the horizontal or vertical form. Arrange the

terms in each factor in order of decr g or incr

of the variables.

2.0+ 962 +2y -y + 32 —y -3 28,

29. 2 + 3Gy - 5+ ) 30.
31. Gx + N0OZ + 4y + 20y) 32.
33. 2x — U2 + 32 — day) 34,

3 _ o9x%y + 10xy? - 33
Mixed Review Exercises

g degree of one
30. —6y° — 5y° + 19y + 20

4+ )0 — 4x +3) X3 - 13x + 12
Gy + 9 = 2" +9)
(1 + 2a)a® — 4 + a) 2a% + 3a% - 7a - 4
(v — 3022 + ¥ — 2xy)
—6x? + Bx%y - 5xy2 + y?

29.3y3 + 1y?2 - 9y — 10

31.3x3 + Tx2y + t4xy? + 4y°

Solve.
1. 2x — 1) = 8 {5}

2.30-2 —2 =17 {5}

3. 4Qa + 3) = 5(a — 6)

-14
Evaluateif w = —1,x = 2,and y = 4. { 4
4. x+jw -y -1 S.w+tx+y5 6. w—|y—xl -3
7. (x + y)? 36 8. (—x)°x<% 16 9. wy’ —64
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