Appendix B: Expanding Algebraic Expressions

Algebraic expressions often involve parentheses (i.e. brackets). For example,
X(1+x) or k+ 3)X+ 7).

This appendix concentrates on multiplying oalgebraic expressionsthat involve
parentheses. This operation is often described as expanding the brackets.

The Distributive Property

The distributive property of real numbers can be expressed through a pair of equations:
al(b +c) =alb + ald

(a+b)d =ald + blg,

wherea, b andc are reahumbers. The distributiveproperty tellsyou how to multiply out
algebraic expressions involving parentheses.

Example B.1

Expand the followingexpressions and simplify asuch asyou can. (Use the Laws of
Exponents to simplify.)

a) X +x).

b) (Z+ X)X

C) VXI¥* + 1)

Solution:

a) X[ +x) = (x1) + XX) =x + X~

b) (Z+ X)X = (2T¥) + (XIX) = 2T + X°.

c) VX + 1) =Vx D€ + Vx 1 =x" X + Vx = x*? + Vx. (See Appendix Eor adding
fractions.)

Example B.2

Expand the following expressions and simplify as much as you can.
a) + 3).

b) (x-3).

c) x+3)x-3).



Solution:

a) +3f=(x+3)x+3)=xix+ 3) + 3 + 3) = kX) + (x3) + (INX) + (3B) =x* + X
+3X+9=x*+6x+09.

b) (- 3) = (x—3)(x—3) =xlx - 3) - 3x - 3) = &kX) — (xB) — (3X) + (3B) =X — 3
-3X+9=x*-6x+09.

c) X+3)x—-3)=x[(x—3)+3IK-3)=KX) - (xB) + (X)) - (33)=x*-3x+ X-9 =
x> = 9.

The three algebraic expressions from Example B.2 illustrate three important special cases of
expanding brackets. These three special aaidse used tohelp with factoring algebraic
expressions in Appendix C. In general, for real numaarsdb:

(a+b)?=a’+ 2ab + b% A “perfect square.”

(a-Db)>=a’- 2ab + b A “perfect square.”

(a+b)(a-b)=a’-b? The “difference of two squares.”

When each factor includes two terms, the product normally contains four terms:
(a+b)(c+d)=ac+ad+bc+hbd,

although as Example B.2 illustrates, sometimes “like” terms can be combined.

Example B.3

Expand the followingexpressions and simplify asuch asyou can. Ifyou can combine
like terms, indicate which terms you can combine.

a) K+ 3)x+7).
b) 3+ 7)(5+2).
c) (4-3x)>
Solution:

a) K+3)X+7)=x+ X+ X+ 21 =x*+ 1X + 21. The twoterms “3X” and “7x”
have the same powerxand may be combined.

b) B+ 7)(&+2) =L+ L+32+14=1+L +32+14=L + 32 + 15. The two
constant terms may be combineGee Appendix Eor more information on multiplying

fractions.)

c) (4-3X*=(4-3(4-3x) =16 — 12X - 12X +9%* = 16— 24x + %*. The twoterms
“=12x" have like powers ok and may be combined.



Exercises for Appendix B

For Problems 1-5, simplify the quantity as much as possible.
1. —(t+2) +3(1- 2)

2. f/+9)-2(2-y).

3. 7h+1)+ (h+1).

4. (x+ 3)6 + 3K + 6).

5,.-s+1+-1(s+ 1).

For Problems 6-15, expand each of the following expression as much as possible.
6. X( + 1).

7. 972y + 3).

8. 4f + 4Y + 1.

9. (Av-1)(4p + 1).

10. (2v-1)(2w - 1).
11. 6/(x—y) + 3y + 17
12. av(w - w?) — W2
13. @+ 2) + 3).
14.-6(x + 17

15. (5 - 1)(5u + 1)

For Problems 16-20, simplify by expanding and collecting like terms.

16. ¢+ 1t +1)-t.
17. ¢ + 1)%+1§

18. & -y )(x +Y).
19. (-2



Answers to Exercises for Appendix B

-t +1.

5/ + 5.

1h + 8.

X + 36.

-2.

X3+ X.

187° + 27~

4% + 32 + 65.

. 8wp+2w-4p- 1.
10. 402 - 4w + 1.

11. &y - 3y* +6y + 3.
12. -9,

13. zy+ 3z+ 2y + 6.
14. -6 - 12 - 6.

15. 297 + 1.

16. t*+t + 1.

17. @ +r9/2 +r + 1.
18. x* + X% - Xy? - y°.
19. x* - 2x%y* + Y.
20. 1.
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