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x=-2.
2x% +2x+7
A x——2>2x3~2x2+3x—5
- 2x7 - 4x?
2x2 +3x

2x%—4x .
7x-5
Tx-14

9
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Obviously x-2 isnot a factor of p(x). The result may be written as a polynomial plus a fraction:

2x7 -2x7 +3x -5  _
X X +3x =2x"+2x+ 7+
Xx-2 X-2

The following theorem guarantees the condition under which an expression is a factor of a
polynomial: '
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Example 2: p(x) = x> =3x% - x +3.
The possible rational zeros are the factors of 3 since the leading coefficient is 1. Possible zeros
= =], =3. Itis easy to verify that p(1)=0, so x-1 is afactor. Using long division:
x?-2x-3
X-0X3—3X2—X+3

2
X3—X

-2x% -x
~2x% +2x
-3x+3
-3x+3
0

p(x) = (x=1)(x=3)(x +1)

SPECIAL FACTORIZATIONS
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2)

3)
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' 3)

4)

5)

6)

)

8)

(x-)(x+1)(x-4)
(x +3)2(x -1)

(x -2)2(x +1)

4x +1

1+
x2 -1

-x+3

x2+]

Xx-2+

x2 - 2x+4-

X+ 2

(x - 2)(x + 2)(x2 + 4)

(x—2)(x2 +2x+4) ‘

(x =5)(x+3)
x(x - 6)(x+4)
(3x+2)(2x-1) |

(4x +1)(2x - 3)

(5 ~1)(x2 - ) = (x -1

(2x + 3)(4)(2 - 60X+ 9)

4)

5)

6)

4)»

5)
6)

9

10)

11)

12)

13)

14)
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x(x +1)(x - 2)(x - 8)
(x- 2)();2 -X +2)
(x +1)(2x - 5)(x .+ 2)

xZ - 2x+7—

X4+ 2

8x + 7

x—4+—?~—7——
X~ 4+2x°+x

—7x2 +2

X +—3
X~ +4x

|l

(x-1)(x +1)(x* +2)
(x -~ 2)(;v;2 + 4)
(x+1)*(x-2)
(x+1)(x-2)(x - 3)_
(x =3)}x-4)(x+2)

(x=1)(x - 2)(x - 6)




ALGEBRA MODULE TWO

EXPONENTS AND RADICALS

REVIEW OF PROPERTIES OF EXPONENTS

T M_Ymm v be real numbers, and let m and n be integers.

m .
2) %=xm——n L=_ XS—Z =X3

X X
3) x0 =1 30 -1

1 _ 1 -

J y

Jé k
=t

6) (Xm)“ _ymn (X2>q _46
(2 () _2s
! (yJ y" \y) ¥
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FRACTIONAL EXPONENTS

_ m/
When we write a fractional exponent such as X /n , we can use property 6) above to evaluate the
term.

2
1) 82/3=(8%)=22=4 9 gA. L1

3 (—8)%=(‘8%)2=(-2>2=4v N

PRADTAT . ) ) .

A Rewrite the expression to eliminate the radicals in the denominator.

2 2 A3 243

1) N ( this process is called rationalizing the denominator.)

For an expression with a sum or difference involving a radical, such as x +b./y we can
eliminate the radical in the denominator by multiplying the numerator and the
denominator by the conjugate x - b\/; This is also called rationalizing. This process
makes use of the difference of squares because

(x+b\/§)(x—b\/§)=x2 —bzy
4 4 3+2 4(3+«/§) 4(3+«/§)

2)

302 3-42 3442 9-2 7

B.  Rewrite the expression to eliminate the radicals in the numerator:



SOLVED PROBLEMS INVOLVING EXPONENTS

OO Y ) A Dy ) A A e

Simplify the following expressions

A e N R W AT N 2 Uie B

! -

Solution: Regrouping and combining like terms.
(72 a’p? )(74 agbz) = (7274 )(azag)(b3b2) =7%a! lb? (adding exponents)

128x°
2) s
32%
Solution: We express 128 and 32 as powers of the common base 2.
1285 27%° 5
—_—= =2°x"“ (subtracting exponents
32 2% ( B )

2 8 8

4 3\ L4 12 12
Solution: (3x7%y’) =L3y ) _3y” 8y
X X X



6) 32n+i . 3n—2
Solution: We add the exponents and combine like terms.
32n+] _3n-2.= 3(2n+1)+(n—~2) - 33n—-l :

24n+l
7) 251’1—1 ‘
Solution: We subtract the exponents and combine like terms.
2% H(4n+1)-(5n-1) _ o(dn-Sn)s(1- 1)
s =
- 2——n+2
_ 1
=22 or =
4n+3
8) 2”-1
Solution: Change 4 to 22,
Thus

. 2 n+3
4"+ _ (2 ) N 27n+6 5(2n+6)~(n-1)

2!’1—] - zn—l 2“—]
_ 2(2n—n)+(6———1)

- 2n+7

9  50x%y*

qmqﬁrm- 11ce the f'apt ihﬁ; 4(@(-_; ‘/—a -/E ,/:

\/50x4y8 = JS—O\/X—" \/;8'
=_\/_2—5‘\/—2_\/;:\/;§ (NOTE: \/;4_= {(xz)z =X2
B =) =y
=542 x2y4
= ﬁ(5x2y4)

100 3128x%y’

Solution: Use the fact that 3abc =3/a 3b 3.
33 3
Also ¥x> =x  3y° =3,}(y2) =y? and 128=27 =252

So



%[12-8;4—7 y128 Yx* 3y’
- (427 42)(3° ¥)3° )

—\.

.3

= (2%xy )%/_J_Q/' (4xy J3f2xy

Solve for k.
1) 3ﬂ+1 _3k = 3“-—2
n-2 '
Solution: 3% = (Divide by 3™).
3k 372l o 3f3. (The n’s cancel out.) Comparing exponeﬁts we see k=-3.

2)

2
2k+]
Solutlon Subtracting exponents on the left side gives

T
















