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2.4 MULTIPLYING POLYNOMIALS

In Section 2.2 we were able to add and subtract like terms using the

distributive property.

3x + 7x = (3 + 7)X

= 10x

In this section we shall use the distributive prop
polynomials.
(3x + 2)(2x — 5) = (3x + 2)(2x) + (3x + 2)(—5)

— 6x2 + 4x — 15x — 10

= 6x2 — 11x — 10

To find the product of two polynomials, multiply each term of one of

the polynomials by each term of the other and then add the products.

erty to multiply

EXAMPLE 1. Expand and simplify. (2x2 = x — 1)(x2 - 2x + 3)

SOLUTION:
x2—3x—x2+2x—3

(2x2—x—1)(x2—2x+3) _ooxt — 4x® + BX2 — X+ 2

:2x4—5x3+7x2—x—3

Squaring a polynomial is simply finding the product of two polynomials.
k@ — 3x + 1)

— (x2 — 3x + 1) — 3x + 1)

_ oyt — 3@+ @ — 9x?

_ oyt — 6@ + 1@ — 6x + 1

_3x + k- 3 + 1

Three special cases of binomial
(x + 3y = (x + 3y)x + 3y)

products are now illustrated.
= x2 + 8xy + 3xy + 9y?
= x2 + 6xy + 9y°

‘{a J._'E}? = ag? + 2ab + bg\
@x — 4)* = (Bx ~ 4)(8x — 4)

——9x?-—12x—12x+16 (a --b)2=a2—23b+b2
= gy — 24x + 16

@x — 2)Ex + ) = SO T & = } @ _bfarb=a b

Squaring a trinomial produces a pattern similar to the one resulting when a binomial is squared.
(2r — 3s + 1)?

(2r — 3s + t)y(2r — 3s + t)

4r2 — 6rs + 2rt — 6rs + 9s2 — 3st + ort — 3st + 2
A

2 4 9s2 + t2 — 12rs + 4rt — 6st

(a+b+c)2:a2+b2+c;+2ab+2ac+2bci

2(2x — 3)x + 1) — 3(2x — 1)2

ol

EXAMPLE 2. Expand and simplify.

SOLUTION:
2(ex — 3)x + ) — 3(2x — 1P = 2(2x + 2x — ;X — 3) — 3(4x* — 4x + 1)
—2(2x2 — x — 3) ~ 3(4x: — 4x + 1)
. N 19%2 + 12%x — 3
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EXERCISE 2.4
A 1. Expand.
(@)3(x +y)  (b)x(x + -
(dyx(x + 7) (&) 4x(x ~y)5) E?)) SSES —2)2x)
B 2. Expand.
(@ (x + 3)? (b) (x — 2
() (m — x)? (d) ()r( + 7))((rx N 72))
(€) (x — y)}x +y) (f) 2m + 1)
Eg) gi - 3y;(2x + 3y)() (1 — x)?
- y2 i 2
' o (j) (bs + 3t)
() (3¢ — 2y)(@¢ + 2y)
3. Expand.
(@) (x + 3)(x + 2) (b)(y + 4
©y-3y-7 (@ (¥+ 3))((ty—+4?)
e x-7x+3  (f) (m~-5)m—7)
(g) (t2+ 5)(t + 11) (h) (x + 10)(x + 11)
(i) (Xa = 3)x* +6) () ¢+ N~ 2)
Ky(x*—8)(x*+86) () (1 -x05+x
(M@0 —x)8 —x) (M(F7 — 1B +1t

4. Expand and simplify.

(@2(x — 4) — 3(x + 2)

() 2(x> — 7x + 5) — 3(x — 4)

(c) 5(3x — dy) — (2x — By) + 7
(d)3(r — 25 — t) — 3(4r + 25 — 6Y)
e3@x —4) -3 —-(2x+1) +5
(fy 5(3x — 1) — 4(5y + 2) — 6
(g)2(2x2 — 3x + 1) — 4(3x + 5)
(h) 2x(3x — 5) — 4(2x + 7) + x°

() 2(1 = 3x + 2x*) — (1 — 4x + 5x?)
() 2m(1 — 3m) — m2m — 3) + m
Ek) B(X; = 2% + 3xg) — 2(Xz — Xo)

(x
) 4(2x2 - 3xy + 4y) — 2(¢ — 3y?)

5. Expand and simplify.
a)(3x + 4)(x +5) (
c)(Bx — 4)(2x — 1) (
e)(4x + 3)(5x — 4) (
9) (3 — By)(1 — 8y) (

b)
d)
f)
h)

2t + 1)@t + 7)
3m — 8)(2m — 3)
2r + 7)38r — 1)
1 — 3m)(2m + 5)

— o~ —

(k) (6w — 11

0y (7x + 2y))((g;(ij73))()
(m)(SX2 — 4x)(3x2 + 2X)
(") (2m — 3m2)(m? + 2m)

?. Expand and simplify.
@ +y+2z2 (b)) (w - x -y

() (1 — 3x — 4x?)?
7. Find the following products.

(f) (5m — 3n + 4)?

(@) (2x + 3)(x2 + 2
(b) (Bw? — 4w — 3))((2v+v 1—) 1)
(c) 2m2 + 3m — 1)(4m? — 2m + 3)
(d) (2w — 3x + 2y)(4w — x + 4y)
(e) (1 — 3x — x?)(2 + 4x — 5x?)
(f) (8x — 4y + 2z)(x + 3y — z)
(@ (x®—x2 4+ x — 1)(x®2 —x — 3)
(h) (3 —x2 —2x — 3)(x® + 2x2 + 3x + 1)
([) (m3® — 2m2 — 3m — 1){(2m — 5)
() (8x — 4)(x® — 2x2 + 5x — 4)
8. Expand and simplify.
(@) 2(x — 4)(x + 3) + 5(2x — 1
(b) 3(2t — 5)(t — 4) — (5)t( N 3))((tX+Jr 4?)
(c) 2(m — 3)(m — 4) — 3(m + 5)?
(d)3—22(2m - 1H2m + 1)
(rg]rESS) — (m — 52 — (2m — 4)

(e)5(2x — 5)(2x + 5) — 4(x — 2){x + )

0 (— (2x + 1)2
- 3x)(2 + 5x) — (x —
! x+)(3)2+ x) — (x — 4)(2x — 5)
(9) 5(2x — 3) — 2(x — 4){x — 5) £ 3x?
(h) 5_x2(x _( ® 3
— (X — 2 _ 2 _
+ 2(2x — 3)2) 2(x 5%)

1= (1 -3 — (x + 5F — (0 4

+ 6x2

() (x = y)x + 2y) — 3(2x — 3y)(x — 4y)

+ 3(x + vy)?

(k) (2w + 3x)(w — x) — 4w — 2x)?

+ 5(w? — x?)
() 4(X;(— 3xy) — (x + y)?
— 2(x — y)(x +
(m)2(x — 1)())(/2)(— 3xy)++2)5
— (2 = 3x — 4)(2x + 3)
(n)5(r — s + t)(r — 25 — 3Y
—(r+s+1H—-(—s— 3

C 9. Expand and simplify.
(@) (2x — 1){(x + 4)(3x — 5)
(b) (x — 2y)(x + 3y}2x — 5y)
cy(w+ x +y+ 22

(

~— ~

d

() (1—x+9(2+x_%)

(= 3)-3) @fn-3




