@ Ch.1 — Fundamentals

Section 1.3 - Algebraic Expressions

- A polynomial s9:=J1 3,55 is an expression of the form

ApX™ + ap_ X" 1+ -+ ayx +aq

sl 392>
Terms
where ay, a4, ..., a, are real numbers
by
Polynomial Type lacss Terms sga> Degree lgi>;s
(x J ool 5ss1)
2x* —3x+4 trinomial sgasJl 4535 2x%, —=3x, 4 2
x8 + 5x binomial sg3xJ1 &5U5 x8, 5x 8
8 —x+x2 — %x3 four terms —2x3,x%,—x, 8 3
5x+1 binomial 5x,1
9x® monomial &sls 9x>
6 monomial 6 0

Example 1

(a) Find the sum (x3 — 6x2 + 2x + 4) + (x3 + 5x% — 7x)
(b) Find the difference (x3 — 6x2 + 2x + 4) — (x3 + 5x% — 7x)

Solution N .
N
&) 7:.3-»;:. x5S x i X b
-3 -
= 2x _x _5z+Y%

) {_/_Cx.L.-Sx"*-lx-\-’—\-x_.\-L\-
= —\Wx 1A% +Y4

—
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Section 1.3 — Algebraic Expressions @

Example 2

Find the product (2x + 3)(x? — 5x + 4)

Solution

(2x +3)(7fj;:5) %)

4_————’/
3 2 2
- 2K —\o>X &+ ¥x 4+ 3x _'Sx L
—_— — S T =

:;jQ;E < X x 4+\1

lebrass o e Ll doya) 585 sganl ObudS Gy JSoT Lo -

1.(A+ B)(A - B) = A> — B2

2.(A+B)? = A?> + 2AB + B? Square of sum
3.(A—B)? = A?> - 2AB + B* Square of difference
4.(A+B)® = A3 + 34%B + 3AB? + B3 Cube of sum
5.(A—B)3 = A% —3A4?B + 34AB* - B3 Cube of difference

Example 3

Find each product.

(a) (3x + 5)?
(b) (x* —2)°

Solution -
= Y A JOoOX TS

kS y 2 r kS
(b) G&E-2) = QE‘);_;QZ‘) 2 #3(EDr-t
-;xf ._E>xﬁ +—{Ljif-—‘8
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@ Ch.1 — Fundamentals

Example 4

Find each product.

(a) 2x —\/y)(2x +/y)
(b) (x +y - Dx+y+1)

Solution ~ N
() (2 - = ) = (@) - @)
Ll-x-\-—_\g

(b) (xx ) r\) = Gevoy "

\l

7l 2
= X =TTV -\

Giledl il 9 lamennty Liod oS sgandl wilyis factoring (eleSas) Sl gabaions -
—(lSs) Sl
x> —4=(x—2)(x+2)
@ (300) oo

Example 5

Factor each expression.
(a) 3x% — 6x
(b) 8x*y? + 6x3y3 — 2xy*

Solution

(&) 1x - bx = 1 (¢ —3)

33 %
b)) Bxty v €xn —T=D

s 2xy (WX +3E9-%)
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Section 1.3 — Algebraic Expressions @

- Factoring Trinomials (x2) &5l d>yall (yo 3gadl LSl Jud=s

c=rXxs
x +bx+c—(x+(< 0%) 1 sbn x Jalae of o iy
b=r+s

Example 5

Factor each expression.

(a) x? —7x + 12

(b) (5a+1)2—2(Ba+1)-3
(c)6x® +7x —5

Solution

(A) )CL-—"")L +\2. = QX""“)(X—_‘3>

by (sax) -2 (sa+)=3
— LLSO\-\—\\ =3 ((5a+\) _‘_\)
- kSO‘_L)LSQA-‘L)

(<) éx’-+"\2.—5 = (3x "';)(22—\5
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@ Ch.1 — Fundamentals

Jalatll 8 &0 aclod Lol soamll OlalS Gaz -

1.A2-B?=(A4+B)(A—B) Difference of squares (s« (u (529
2. A2 + 2AB + B? = (A + B)? Perfect square

} JolS &30
3.42 — 24B + B? = (A — B)? Perfect square
4. A3 — B3 = (A—B)(A?> + AB + B?) Difference of cubes usSo Hu $8
5.43+ B3 = (A+ B)(A* — AB + B?) Sum of cubes (S0 gsax0

Example 6

Factor each expression.
(a) 4x% — 25

(b) (x + y)? — z*
(c)x?2+6x+9

(d) 4x? — 4xy + y?
() 27x3 — 1

Solution

(&) yx -25 = (1x =5)(2x +5)
) (x-\-\j)"-_ " — ((x+)) -2) ((=+9)+7)

2
() 7<L+ Cx »4 = L‘x--\"s)

2 2
(N X —uxy +4y =Qx -»)

5
@) 1> -\ = (3= -N(AX 4 3¢ +\)
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Example 7

Factor each expression.

(a) 2x* — 8x?
(b) 3x3/2 — 9x1/2 4 6x~1/2
()x3+x®+4x+4

Solution

(&) ax" _3x =1x (5 — <)

_ 2 x (< —-2)(x+V)

-5(1_ v .._\[
U?) 31 — A Xt.\_ éjc. e
=V 2
-:?)Lb L)Q .—.31 “"1’)
-\

=3 = L?f- —2) (X'—\\

=L
«) z,s-&-?(.. +4x + 4

— (X)) + u Lz.-H)

—

— (x4 L><3‘-\—'-+)
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@ Ch.1 — Fundamentals

Problems

- Find the sum, difference, or product.

(@) (—2x* —3x+ 1)+ (3x> +5x — 4)

2- 2
= -2 2 4+%%¢ _32x +S2x +\! -4

2.

= 2 L l=x-3

(b) (5x3 + 4x? — 3x) _/(;z' +7x + 2)

2-
— Sx.s Flx — % —3ax —Fx _2

3

2
= 52. +~ S5c .—\Dz—"?—

Z v\

() Bt—2)(7t—4)
< t <
— 2\ ke —\1 c - L\ +

— z\t"_zét+8
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Section 1.3 — Algebraic Expressions

- Multiply the algebraic expressions.

(a) (5x + 1)? STAMTQ a{ Sum

B '
=(szx) « 2. S | 4+

2
2.5 % 4+-\2 2 +\

—
——

(b) (y +2)° cwbe L sum
F 2 2 3
= 49 +349 .2 .\-3:)-'2- A+~ 2

- j$+.é,jl+\l~3 + ¥

Azha.education d' D X o



@ Ch.1 — Fundamentals

- Perform the indicated operations and simplify.

—_— >

(a) (x + 2) (X% + 2x + 3)
<L
3 2 2 (
=% 4+ 22 +Tx -+ 4+ & -+
—~ 3 /N/'-’ —
28

(b) Wa - b)(Va + b)

>
- A -

(c)2x+y—-3)2x+y+ 3)

s ((2mv9) _1) (i) +1)
2

= (z=x2+yvy) —1

2 <X
= @Zx) + 2. Tx-Y +9 —1q

= 2
= L2x Y4%2H +DH —
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- Factor completely.

(a) —2x3 + x

= -2 (Z?Lz- »

(b)y(y —6) +9(y — 6)

=(2-6)(9 +1)

(c)x*+8x+7

= (% +3)( > +(\

(d) 8x% — 14x — 15

(¥ x 4—}3(2.&-5)
xS
e
X +

— 20
—

_\yx
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(e) Bx+2)2—8(3x+2)+12 T 2=\

L
W — 8 W +\2&

= L\N—-é)(w-—t-)

(= +L)‘z -8 (e +1)+12

“(Grs2)—6) (G +2)-2)
= 2 -t) (=)

(f) 9a% — 16
=@~ *

= (3a - l-t\(?q -\-—L\-)

(g) 27x3 + y3

-
2
— (37‘-3 S e

== -\-'ﬁ)(L‘Sx_)L_ T 3 v 4_\37.)

= Li:r.-—\-j\ (Q%L—- 3)(\9 —\-\32-)
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(N a3 +4x*+x+4

= ZLL?‘- -*-l-(-)-\- > 4

= (z_-\-ﬁ\') (zz""‘|)

(i) (22 + D2 + 2(x% + 1) 1/2

=1,
L?-z—\-‘) ‘ ((7{.?_4—\) —-I—“’-)

\!

\l

-v,
(e ') (T +3)

Azha.education d' D X o



@ Ch.1 — Fundamentals

(i) x> +2x% + x

::z(?‘z—-x—'z—"" ""\\

pA
= 2C L"C “"")

(k) xty® — x*y®

= 22-3‘5 (7‘2—_ ‘32 )

2 3
=2 (*=A)Ce~9)
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