
2.4 MULTIPLYING POLYNOMIALS

ln Section 2'2 wewere able to add and subtract like terms using the

distributive ptop"ttl* 
+ 7x = (3 + 7)x

: 10x

lnthissectionweshallusethedistributivepropertytomultiply
porvno'i1|8* 

+ 2)(2x - 5) : I?I i ?I',l),1"(t] 
+02x-5)

=6x2- 11x-10
To find the product of two poryno*iurr, murii-pty each term of one of

treporvnJmj'Lnv"t"r'termofffi'ffi;t;o'tn"naddtheproducts'

Expand and simplify' (2x' - x - 1Xx' - 2x + 3)

:2xa -4x3 + 6x2 - x3 + 2x2 - 3x - x2+ Zx-3
:Vix^ - 5x3 + 7x2 - x - 3

the Product of two PolYnomials'

3x+x2-3x+1

EXERCISE 2.4

A 1. Expand.
(a)3(x + y)
(d)x(x + 7)

(b)x(x + y)
(e) 4x(x - 5)

(c) 3(x - 2)
(f) 2x(3 - 2x)

EXAMPLE 1
(b) (y + 4)(y + 5)
(d) (t + 3xt - 4)
(f) (m - sXm - 7)
(h)(x + 10)(x + 11)
(j) (x' + 1)(x'z - 2)
(l) (1 - x)(5 + x)
(n)(7 - tX8 + t)

SOLUTION:evev' -12"' 
-x - 1xx' - 2x + 3)

Souaring a polynomial is simply finding

(x'- 3x + 1)2

= i;, - g* + ri(*' : 9-, 1-1,)-
:Xn-3X3+X2-3X3+VX'-
=';^-Oxt+t1x2-6x+1

Three special cases of binomial products
rr!'vv vr 

(x + SY)' : (x + 3Y)(x + 3Y)

=:5I3XI t Siy

(3x - 4)'? 

: ff - iii -lil 
. 

'u ]
(3x - 2v)(3x + 2v) -:31;: 

?iy 
+ 6xv - 4v'z 

]
Squari ng a trinomial produces a pattern similar to the one resulting when a binomial is squared

B 2. Expand.
(a) (x + 3)'z (b) (x - 2)(x + 2)
(c) (m - x)'? (d) (r + 7)(r - 7)
(e)(x - yXx + y) (f) (2m + 1)'z

(g) (2x - 3y)(2x + 3y)(h) (1 - x)'
(i) (3x - 4y)' (j) (5s + st)'?

(k) (2 - 3st)'z
(l) (3x'? - 2y)(3x2 + 2y)

3. ExPand.

(a) (x + 3)(x + 2)
(c) (y - 3Xy - z)
(e)(x - 7)(x + 3)
(g)(t+sxt+11)
(i) (x' * 3)(x'z + 6)
(k) (x' - 8)(x3 + 6)
(m)(10-x)(8-x)
4. Expand and simplily
(a)2(x - 4) - 3(x + 2)
(b)2(x'z - 7x + 5) - 3(x - 4)
(c) 5(3x - 4y) - (2x - 5y) + 7
(d)3(r - 2s - t) - 3(4r + 2s - 6t)
(e)3(2x - 4) - 3 - (2x + 1) + 5
(f) 5(3x - 1) - 4(5y + 2) - 6
(g) 2(2x2 - 3x + 1) - 4(3x + 5)
(h)2x(3x - 5) * 4(2x + 7) * x2

(i) 2(1 - 3x + 2x2) - (1 - 4x + 5x2)
(j) 2m(1 - 3m) - m(2m - 3) + m
(k) 3(x' - 2x, + 3x3) - 2(x, - x3)

(l aQx2 - 3xy + 4y") - 2(>az - 3y')

5. Expand and simplify.
(a)(3x + 4Xx + 5) (b)(2t + 1)(3t + 7)

(3x - a)(2x - 1) (d)(sm - 8)(2m - 3)
(ax + 3)(5x - 4) (f) (2r + 7)(3r - 1)
(3 - 5y)(1 - 6y) (h) (1 - 3m)(2m + 5)
(3x+y)(2x-3y)
(ax-5y)(3x-10y)
(6w-11x)(w+3x)
(7x+2y)(8x*Zy)
(5xt-4x)(3xr+2x)
(2m-Smz;1m2+2m)

6. Expand and simptify

1:l1l-v+z)2

are now illustrated'

+ 9y2 J@
I

I
I

I

I
I

t
I

(2r -3s+t)2
= (2( - 3s + t)(2r -3s+t)

-3st+2rt-3st+t'z4r2 - 6rs + 2rt - 6rs + 9s2

:4r2+9S2+t2 - 12rs + 4rt - 6st

EXAMPLE 2' ExPand and simPlifY 2(2x -3)(x + 1) - 3(2x - 1)'z

(c)
(e)
(g)
(i)
(i)
(k)
(l)
(m)
(n)

SOLUTION:, {\ etcv - j\z : 2(2x2 + 2x _ 3x - 3) - 3(4x'z -,4x + 1)

i\r:' ",: 
-^.L-,;lX-. l#-*r')

evEv " 
iz* - 3)(x + 1) - 3(2x - 1)' =-

(b)(w - x - y)2

b2+2aba2ba )'

b2a2b+b )a (a)(

2bc+2ac++ 2ab+ c2+ b2ac+b )'+(a

(e)(1 - 3x - 4x2)2 (f) (5m - 3n + 4)2

7. Find the following products.

(a)(2x + 3)(x'?+ 2x + 1)
(b) (3w'? - 4w - 3)(2w - 1)
(c) (2m'z + 3m - 1)(4m'z - 2m + 3)
(d)(2w - 3x + zy)@w - x + 4y)
(e) (1 - 3x - x'z)(2 + 4x * Sx'z)

(f) (3x - 4y + 2z)(x + 3y - z)
(S)(x. - x2 + x - 1Xx, - x - 3)
(h)(x. - x2 - 2x- 3Xxt + 2x2 + 3x + 1)

(i) (m. - 2m2 - 3m - 1X2m - 5)
(j) (3x - 4)(x' - 2x2 + 5x - 4)

8. Expand and simplify.
(a)2(x - a)(x + 3) + 5(2x - 1)(x + 6)
(b)3(2t - sxt - 4) - 3(5t - 3Xt + 4)
(c) 2(m - sXm - 4) - 3(m + 5)'?

- 2(2m - 1)(2m + 1)
(d)3(2m + 3)2 - (m - 5)' - (2n * 4)

(m-5)
(e)5(2x - 5)(2x + 5) - 4(x - 2)(x + 3)

- (2x + 1)2
(f) (1 - 3x)(2 + 5x) - (x - qQx - 5)

- (2x + 3)'z

(s) 5(2x - 3) - 2(x - a)(x - 5) + 3x'z

-(x-6)
(h)Sx'?- (x - 3)'- 2(x'- 5x)

+ 2(2x - 3)2
(i) 1-(1 -3x) -(x+s)'z-(3-4x12

+ 6x2
(j) (x * yXx + 2y) * 3(2x - 3y)(x - 4y)

+ 3(x + y)'z

(k) (2w + 3x)(w - x) - 4(w - 2x)2

+ S(w'z- x2)
(l) 4(x'z - 3xy) - (x + y)'

-2(x-yxx+y) +5
(m)2(x-1)(x'-3x+2)

- (2x, - 3x - 4)(2x + 3)
(n)s(r - s + t)(r - 2s - 3t)

-(r+s+t)2-(r-s-3t)
C 9. Expand and simPlify.

(a)(2x - 1)(x + 4)(3x - 5)
(b) (x - 2y)(x + 3y)(2x - 5y)
(c)(w+x+y+z)2
(.) (". i)(

1x--
X

(r) (1 - "-'l)(,

2

mr"r (, 3m+-
m

+x--


