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3/31/2020 Printable Worksheet - Rational Exponents - Siudy Island

Rational Exponents
Question 1.

Directions: Use the drawing tool(s) to form the correct answer on the provided number line,
Simplify the following expressions, and plot the greater of the two values on the number line provided.

" (vzm)°

4 Click on o tool fo begin drawing. Do et

(SR N TR PR N TN (NN RN NN N POV NN SR N N
| {iilllllilll+

1 | 1 | 1
E 15 16 17 18 18 20 21 22 23 24 25 256 27 28 20 30

Question 2.

3& +63
Which of the following is equivalent to the expression above?
A VA 4216
4
B, V34218
c. V3+18
D. 4216
" 34

Question 3.

83 + 3%
Which of the following is equivalent to the expression above?
A 512492
B. 24+ v3
1
C. 5124 33
p. 512+ V3

Copyright © 2020 Edmentum - All rights reserved.
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3/31/2020 Printable Worksheet - Rational Exponents - Study Island

Question 4 .
1
Which of the following shows that ¥3 = 237
2N AU SR 111 8
A (23) - 23.2%.2% = 9833 = 23 = 9l — g
B. ( 1)3 1.4 1y
3
c (2%) PSPV JEPS L o JD PSR
3
D i 1,11 3
(2%) = 2523'2% = 2(§+§+§) =23=2
Question 5.
Simplify.
343}
1
B 1058
c. 7
D. 49
Question 6.
3=7
A 2%
B. 3%
1
¢
D. 2

Copyright © 2020 Edmentum - All rights reserved.
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3/31/2020 Printable Worksheet - Rational Exponents - Study Island

Question 7 .

Rewrite the following.

3
x
A TVE
B. (L)‘*

-

LY
. 4
p. Y3

Question 8 .

Simplify the following expression.

1 7

o727 . 0l
A 4
1
B. §
c. 8
p.

Question 9.

1
Which of the following is equivalent to 5~ 37

A -8
1
B. 7
{
c. =
b
p. -v8%

Copyright © 2020 Edmentum - All rights reserved.
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3/31/2020 Printable Worksheet - Rational Exponents - Study Island
Question 10 .

Vi

&

Which of the following is equivalent to the expression above?

A. (%g)%

B. (%)%

Copyright © 2020 Edmentum - All rights reserved.
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3/31/2020 Printahle Worksheet - Rational Exponents - Study Island

Explanations

1. The following property of exponents can be used to rewrite radical expressions.

b
(vl = 0
Apply the property above to both expressions as follows.

6t = (%) (om)’ = 3)°
= (a)? = 27
= 16

5 3
Since 16 < 27, plot the value of (\‘243) on the number line as shown below.
[ | ] | { | A | | | | ] | | ),

|
‘Il%ll

| A T 1
15 16 17 18 19 20 21 22 23 24 25 26 27 28 28 30

2, Use the following rule of exponents to simplify.

Wﬁ:a%

1
3% 463 = 43 + 216

3. Use the following rule of exponents to simplify.

Wﬁ:a%

1
83 432 = 512 4 V3

3
4 Since (%’—2‘:‘ =B = 2, it is sufficient to show that
3 !
(2%) = 2 in order to show that ¥3 = 23,

Remember the following exponent rule with the nonzero
real number a and the integers m and n.

aMgt = gm+nr

Thus, the following is true.

5, Use the laws of exponents to simplify the expression.
-
3433 = Y343

=NTTT
=7

Copyright © 2020 Bdmentum - All rights reserved.
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3/31/2020  Printable Worksheet - Rational Exponents - Study Island
6. Recall the following rule.

i
R = g¥
For "g,a = 2 and n = 3.

1
Therefore, =

7, Use the laws of exponents to rewrite the expression.

=y gt
= 3T

8. When multiplying two terms with the same base, add the exponents.

a™ . g® = gm+n
2“‘% .2% = 2(_%"';)
= 93
= 8

9. Apply the following laws of exponents.

W = B
—rn — 1
T = om

§e

5~1= 53

_ 1

T

10. @h)" = anb”

Wb = b7 with n 30

Copyright © 2020 Edmentum - All rights reserved.
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Factoring Methods for axX* + bxX + C

-~

{ aANY METHOD: Before factoring, factor out the GCF

Y METHOD: After factoring, check by muitiplying to verify original polynomial

3, Find factors of a; find factors of c.

4, Try different pairings of factors until a pair warks.
Factor 10x* + 21x + 8

Factors of 10; 1-10 and 2.5; Factors of 8: 18, 2-4
(1x+1)(10x +8)No

(1x + 8)(10x +1) No

(ix + 2}(10x +4) No

(1x + 4)(10x + 2) No

(5% + 8)(2x+1) Yes

Guess and Check Grouping
1, Factor out GCF, 1. Factor out GCF,
2. Draw parentheses. 2. Multiply ac.

3. Find two factors of ac that add or subtract to b.
4. Split bx term into sum of those two numbers.

5. Group first two terms and last two terms (reverse
distribute).

6. Factor the common polynomial.

Factor 10x* + 21x + 8

10-8 = 80. Factors of 80 that add to 21: 16 and 5
10%° + 16x + 5x + 8 '

2x(5x + 8) + (5x + 8)

(5x + 8)(2x + 1)

Box Method
1. Factor out GCF.
2. Draw a 2x2 box,
3. Put first term (ax?) in top left, last term (c) in
bottom right
4, Multiply ac; fing factors of ac that add to middle
L term b. Put these terms in top right and bottom left
OXES.
Factor the GCF from each row and column,
6. These values make up the factors!
Factor 10x* + 21x + 8
10-8 = 80. Factors of 80 that add to 21: 16 & 5

Diamond Method

1. Factor out GCF.

2. Draw a big X. Muitiply ac and put in top of x; put
b in bottom of x.

3. Find two factors of ac that add to b.

4, Put those factors on the left and right of the “X,”
but make as denominators of fractions.

5. Make leading coefficient muitiplied by variable as
the numerator of the fraction,

6. Reduce fractions if possible, These are your
factors!

Factor 10x* + 21x + 8

5% 8 \ '
2% | 10x%* 16x 8O
1 [5x 8 A0 N 10x
16 5 -2x
Factors: (5x + 8)(2x + 1) z %’i / N 1
(5x + B) / {2x+ 1)

glide ahd Divide

1. Factor out GCF.

2. Multiply ac and rewrite the trinomial with a leading
coefficient of 1 and the third term as the product of
ac (“slide™).

3. Factor using strategies when leading coefficient is
1 (type II factoring).

4, Divide each numerical term by the original leading
coefficient, and reduce to simplest form (“divide”).

5. Multiply the terms in each set of parentheses by

| the LCD of the two terms.

Factor 10x* + 21x + 8
ac = 80; rewrite; x* + 21x + 80
Factor: (x + 16)(x + 5)

16 5
Divid 10: — —
lvide by (x + 10)(x+ 10)

Reduce: (X + %)(x + —12—)
Multiply by LCD: (5x + 8)}{(2x + 1)

-‘\‘




LESSON

h..

CONTINUED

NAME DaTE

Factoring x> + bx + ¢

Factor x2 — Tx 4+ 12.

SoLUTION
You want x2 — 7x + 12 = (x + m)(x + n) where mn = 12andm + n= —7.

Factors of 12 1,12(2,613,4|—1,—-12} -2, ~6 | -3, —4
Sum of factors (m + n} | 13 8 7 —13 -8 -7
The table shows that the values of m and n you want are m = —3 andn = — 4.

So,x2 — Tx+ 12 = (x — 3){x — 4).

Factor.
4, x*— 12x + 35 5 x2— 9x + I8 6. x2— 10x + 25

In Example 3, the same method is used as in Example 2, but notice that both b
and ¢ are negative.

Factor x* — 3x — 18,

SOoLUTION

You want x2 — 3x — 18 = {x + m)(x + n) wheremn = —18andm + n= —3,
Factors of ~18 -1,18 | 1,~18§ -2,9 | 2, -9 | —3,613, -6
Sum of factors (m + n) 17 -17 7 -7 3 -3

1
The table shows that the values of m and n you want are m = 3 and n = —6.
So, x? — 3x — 18 = (x + 3)(x — 6).
Factor.
7.2~ 6x— 17 8 x*—5x—24 9. 5~ 3 — 54

" In Example 4, b is positive and c is negative.

Factor x* + x — 20.

SoLuTiOon
You want x2 + x — 20 = (x + m}{x + n) where mn = ~20andm + n= L
{continied)
Copyright ® MeDougal Littalf Inc, Algebra 2

All rights reserved.
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LESSON
5 2 Name , Dae
. Factoring x? + bx + ¢
CONTINUED
Factors of —20 -1,2011,-20:-2,1012,—-10| —4,5| 4,~5
Sum of factors (m + n) 9 —19 8 -8 1 -1
The table shows that the values of m and n you wantare m = —~4 andn = 5,

So,x2+x —20 = (x — 4){x + 5).

Factor.
10, x? + 4x — 12 1. 2% + 4x — 45 12. 2+ x — 56
Mixed Review

.....................................................................................................................................

State the inverse.
13. Add —16. 14. Subtract 35. 15. Divide by

PSS

Solve the inequality.
16. x + 9 < 16 17, —6x 2 36 18. - > —5

19. Find the Numbers The sum of two numbers is 34, The second
number is two more than the first. Find the two numbers,

Algebra 2 _ Copyright ® McDougal Littell Inc.
Basic Skills Workbook: Diagnosis and Remediation Al rights reserved.




Naue Dare

Practice

For use with Lesson 5.2 Factoring x2 + bx + ¢

Match the frinomial with the correct factorization.

1L.a22+x—12 A (x +4)x+3)
2.2+ x4+ 12 B. (x ~ 4)(x - 3)
3. x2—Tx+ 12 C..(x + 4)}x ~ 3)
4, 32 - x—12 D. (x - 4){x+3)

Choose the correct factorization. Iif neither is correct, find the

correct factorization.
5. X2 + 14x + 48
A (x + 6)(x + 8)

6. x>~ 3x— 10
A (x = 2)x + 5)

Lxt 4+ 8x—33

A. (x + 3)x ~ 11)

B. (x + 4)(x + 12) B. (x — 5)}x + 2} B. (x —3)(x — 11)
Factor the trinomial.

8 x*+8x—9 9. %%~ 10x + 21 0. 22+ 5x— 24
1. x% + I13x + 36 12, 22 — 3x — 18 13 22+ 14x + 40
M x2—x— 56 15, x? — Tx -~ 30 16. x2 + 12x + 32
17. 2% + 3x — 54 18. x%2 — 2x ~ 15 18. 2% — 20x + 100
20. x? + 2x — 63 21, x* — 10x — 24 22, x? + 16x + 39
23. x> + 6x ~ 55 24. x* - 9x ~ 70 25, x* — 22x + 40

Copyright © McDougal Littell nc.

Algebra 2
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Name Date

Factoring ax* + bx + ¢

Factor quadratic expressions of the form ax® + bx + ¢

Understanding the Main Ideas

In this lesson, you will learn how to factor quadeatic polynomials whose leading
coefficient is not 1. To do this, find the factors of a{m and n} and the factors of
c(p and g) so that the sum of the outer and inner products (mg and pr) is b.

¢ =pq
ax® + bx + ¢ = (mx + p)(nx + ¢) b= mg + pn
&= mn
20 = §d

Example: 6x% + 22x + 20 = (3x + 5)(2x + 4) 22=03-4y+(5-2)

6=32

Once you determine the factors of a and c, it is necessary to fest them to see
which produces the correct factorization. In Example 1, there 15 only one pair of

factors for a and ¢.
1

R L R TR A 0 A T el M e By SRR i, e bt 8

Factor 2x* + 5x + 3.

SoLUTION
Test the possible factors of a(1 and 2) and ¢(1 and 3).
Trya=1+2ande =3 - 1,
(lx +3)(2x + 1) = 2¢* + Tx + 3 = Not comrect
Nowtrya=1'*2andc=1-3.
(Ix + 1)(2x + 3) =2x* + 55 + 3 Correct
The correct factorization of 2x* + 5x + 3is (x + 1)(2x + 3).
Factor the expression.
1, 3x% + 2x — 1 2.2+ 1lx+ 5 352+ 8+ 3

For more complicated expressions like that in Example 2 and Example 3 where
there are several pairs of factors for @ and ¢, it is convenient to set up a table
" when testing the factors.

(continued)

Algsbra 2
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LESSON

9.3

i |[CONTINUED

NAME Dare

Factoring ax? + bx + ¢

Factor 2x* ~ 3x — 5.

Sowution

Factors of & and ¢ Product Correct?
a=1-2andc = (~1)5) -D2x+35)=222+3x -5 No
a=1-2andc = (5)(~1) +5)(x—1) =22+ 9x~ 5 No
a=1-2andc = (1}~5) x4+ D(2x~5)=22~3x~5 Yes
a=1+2andc = (~35)(1) =S+ 1) =22 ~9x —~ 5 No

The correct factorization of 2x* — 3x — 5is (x + 1)}(2x — 3).

Factor the expression,
4 3% — 4x - 7 5. 5x2 ~ 14x ~ 3 6 Tx+ {3x -2

Factor 8x%2 — 26x + 15,

Sorurion

Both factors of ¢ must be negative, because b is negative and ¢ is
positive. Test the possible factors of a and ¢.

Factors of @ and ¢ Product Correct?
a=1-8andc={(~150(-1) (x~ 15)8x — 1) = 82 — 121x + 15 No
a=1" 8andc = (~1)~15) {(x ~ 1)(8x ~ 15) = 8x* ~ 23x + 15 No
a=1-8andc = (-3)(—5) (x — 3)8x — 5) = 8x2 — 29% + 15 No
a=1-+8andc = (~5)(—3) (x*S)(8x~3)="8x2“43x+ 15 No
a=2-4andc=(-15(-1) (2x — 15)(dx — 1) = 82 — 62x + 15 No
a=2-4andc = (—-1)(—15)  (2x — 1)(dx — 15) = 8x% — 34x + 15 No
a=2+4andc = (—3)(—3) (2x — 3)(dx — ) = 8x% — 22x + 15 No
a=2+4andc = (—-5)(~3) (2x — 5)(dx — 3) = 8x2 — 26x + 15 Yes
The correct factorization of 8x2 — 26x + 15is (4x — 3)(2x — 5).

Factor the expression.
7.4x2 — 12x + 9 B. 8x2 — 26x + 21 9 9x% + 18x— 16

If a, b, and ¢ have a common factor, factor out the common factor before testing-
the possible factors of 2 and ¢, as shown in Example 4.

{rontinued)
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NaME Dare

Practice

For use with Lesson 5.3: Factoring ax? + bx + ¢

Match the trinomial with the correct factorization.

1. 322 + 14x + 8 A (3x — 2)(x + 4)
2. 3% — 23x — 8 B. (3x + 1){x — 8)
3. 3x2 + 23x ~ 8 ¢ (Bx+ 2)(x + 4)
4, 3z + 10x — 8 p. (3x — 1}{x + 8)

Choose the correct factorization. If neither is correct, find the
correct factorization.

5 3x 4 7x ~ 6 6. 632 ~ Tx —~ 3 7.4x* — 21x+ 5

A (3x — 1}{{x + 6) A (3x — 1I}{2x - 3) A {4x — D){x = 5)

B. (3x — 2){x + 3) B. (6x — 1)(x + 3) B. (2x — 1)(2x — 5)
Factor the trinomial.

B 22+ 9 +7 9. 3x% — 8x ~ 16 10, 452 ~ 16x + 15
1. 54 + 12x — 9 1245 + 11x + 6 13. 602 — 23x + 20
14. 6x2 — 3x — 3 15, 8x2 + 42x — 36 18. 7x* + 33x — 10
17. 4x* — 10x — 14 . 18, 4o 4+ 21x + 35 19. 9% ~ 12x — 12
20. 5x* + 41x — 36 21. 622 + 3x — 30 22, 73 — 39x - 36
23, 4x2 -+ 37x + 40 24, 10x% — 27x + 18 25, 8x2 + 26x + 21

Algebra 2
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Factoring Name

Date Period .
Factor,
1. 6x2-25x—-9 (2x - 9)(3n+1) 2. 15x2 - 38X + 7
3. 21x%+x -2 4. 15x% + Bx + 1
5. 25x% + 55x + 18 6. 25x% ~ 30x ~ 16
7. 6x° — 11x - 10 8. 10x2 — 3x — 27
9. 24x° - 2x - 15 10. 42x2 + 5x — 25
11, 21x2 + 11x— 6 12, 4x%+20x+ 9
13. 12x% + 20x+ 7 14. 35x% — 58x - 9
15. 28x% — 37x + 12 16. 20x% — 9x — 18
17. 25x° — 10x — 63 18, 49x% + 21x— 4
19. 21x% + 19x ~ 12 20. 25x% — 36x + 12
21. 16x% + 32x+ 15 22. 6x2+ 11x + 3
23. 10x% — 43x + 28 24. 35x% ~6x-8
25. 20x° — 23x + 6 26. 14x% — 45x — 14
27, 4x2 ~ 4x 3 28, 28x% + 15x + 2
29. 12x% + x - 63 30. 49x2 — 42x — 16
31. 18x% + 15x + 2 32, 24x% + 26x ~ 63
33. 30x% + 73x + 7 34. 50x% ~ 45x - 18

@ 1984 by Dale Seymour Publications
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NAME

Dare

Factaring' Special Cases

Use special product patterns to factor quadratic polynomials.

Terms to Know

Example/lllustration

Prime factor
a factor that cannot be factored using
integer coefficients

¥+ 5x 4 6= {x + 3x + 2)
[ —

Prime factors

Factoring a polynomial completely
to write & polynomial as the product
of:

« monoinial factors
« prime factors with at least two terms

22~ 8 = 2 — 4)
= 2(r - 2)(x + 2)

Understanding the Main ldeas

When factoring quadratic polynomials, it is helpful to be able to recognize

special product patterns.

Factoring Special Products

Difference of Two Squares Pattern
a* — b = {a + b}a - b)

Perfect Square Trinomial Pattern
a® + 2ab + bt = {(a + b)?
a® — 2ab + b = (@ ~ b)?

Example:
Oxt —4={3x+ 2)(3x — 2)

Example:
22+ 10x + 25 = (x + 3)?
2 ldx + 49 = (x — 7P

Factor the difference of two squares.

a x2 -9 b, 45 — 36
SoLUTION
a, x* - Q=2 — 32

= (x + 3(x - 3)

b.r‘.ﬁix2 — 36 = {2x)* — 62
= (2x + 6)}(2x — 6)
c. 48 — 75x* = 3(16 — 25x%)
= 342 — (5%)?]
= 3(4 + 5x){4 — 5x)

Algebra 2
Basic Skills Workbook: Diagnosis and Remediation

c. 48 — 7552

Write as a® — b
Factor using pattern.

Wiite as a® — b2
Factor using pattern.

Factor out common factor,
Write as a2 — b2
Factor using pattern.

(continued)
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