NAME DATE

5 Rational Expressions

5-1 Quotients of Monomials
Objective: To simplify quotients using the law of exponents,

Vocabulary

" Multiplication rule for fractions Let P, ¢, r, and s be real numbers with ¢ # Q0 and s # 0. Then

2. =P '
9 s g

Rule for simplifying fractions Let p, g, and r be real numbers with ¢ # 0 and » # 0. Then

Pr P
, g  q
Law of exponents Let m and » be positive integers and @ and b be real
numbers, with a # 0 and b # 0 when they are divisors. Then:

1. gfegh =gm+n 2. (abym = qmpm 3. (amy = gn
ﬁl= - n y .ﬂ=; im=ﬂ
4o, Hm>n, 25 = gn . Wn>m 5= oop s (&) = 2

Simplifying a quotient of monomials A quotient of monomials having
integral coefficients is simplified when:
1. the integral coefficients have no common factors except t and —1;
2. each base appears only once; and :
3. there are no powers of powers [such as (a2)3].

e 45 123
Example 1  Simplify: a. 0 ) b. o1
Solution a. The GCF of 45 and 60 is 15. b. The GCF of 12xy3 and 21x2y is 3xy.
s _ 3 _ 3 1209° _ 42 -3 _ 42
60 4-15 4 21x%y Tx « Sy Tx

Use the method shown in Example 1 to simplify. Assume that no denominator equals 0.

18 36 100 54 8
1. E 2- a 3. W ' 4. “9"‘6" 5. ?‘
16x* 18y 3a%b 50512 150342
60 e ara— 70 A 8. 9- - 10. -_—
24x 4y3 9ab? 25583 18p2¢q
e 36 Tx? ¥ \2
Example 2 Simplify: . 3¢ b. 2 c. (?)
Solution '
3 _g6-4-3 2 LS S Py oo P8
a o =3 #=9  bresy=d e (F)=LF =%
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5-1 Quotients of Monomials (continued) .
Use the method shown in Example 2 to simplify. Assume that no denominator equals 0.

8’ 42 x3 o
11. o 12. S 13. F 14. 7
54> ¥ x2\2 4 \2
15, 2 16. > 17. («-éw) 18. (z_3)
o 2415y 4 B 3a (2 \2 uw?)?
Example 3  Simplify: a. 5% b -5 e (K] a e
xSy _ 24 5y ar B _ B
Solution a. 637 % 3y b. . 2 7
N D _ o
T 1 46 2
32
7y6
e. 20 (%) 2 3 a2 4, @D _ b
Y 4e \g3 4c ab : 2w)l w2
=34 a2 W w
4 & W wE
= 3¢ _ 1. W
ad wu 1
-
u
Simplify. Assume that no denominator equals 0.
27x3y3 10442 —8s% 5u2v
19, . — . .
% a2 “12ed 2. e 2. 5ok
62 x m>  mt 2a 363 Sxy &
Bz W F By e AT
3 /3g\2 A (x2y3)2 (ab%c)?
27 £ (4 28 - (= 29, 2T e
q (p I (2:2) (x3y)2 (@3bc?y3
Mixed Review Exercises
Find the solution set of each inequality.
.2 +7x+6>0 2.3 +5=<2 3.2>4
4.3 -2x< -9 5. 3x - 2| =4 6. -2 <3a+1<4

7.2 —x =2 8. |x+ 3] >2 9. -3a < -%90ora-3=s -6
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5-2 Zero and Negative Exponents o
Objective: To simplify expressions involving the exponent zero and negative integral
exponents.

Vocabulary

Zero exponent Let a be any nonzero real number. Then: a° = 1
Examples: 50 = | (%)0 =1 (—-200)0 = 1
Note that 00 is undefined.
Negative exponent Let @ be any nonzero real number and n be a positive integer. Then:
1
-n = __
“ "

1 4-2 = - (=53 =

, . -1 =
Examples: 2 Y v,

(-5?3

Example 1  Write in simplest form without negative or zero exponents.
a. 10-3 b, —2x~2 c. (—2x)~2 d. 3-1x0y—4

Solution - We will assume that the variables are restricted so that no denominator will be zero.

a. 10 7 = Tooo b, —2x 2 3

1 1 1 1 1
L (=202 = = d. 3-Ly-4=_".1. = —_
¢ (-2 (-2 ax? y 3! Pl o

Write in simplest form without negative or zero exponents.

1. 10-2 2. (-4)1 3. 170 4. 53
5. -8a2 6. (—8a)~2 7. 27 1h—540 8. 3%~ ly—2
Example 2  Write in simplest form without negative or zero exponents.
..2b3
-3.5-1 —4.3-2)-2 2a” ‘b
a. 5 5 b. (=434 c. 0052
Solution The laws of exponents hold for negative and zero exponents as well as for
positive exponents.
. —3.5—1=5_3+(_1)= "‘4=_._l_.=_1_
a 5 5 5 5
. =243 ca=2-1.53-(-2)
—4 3722 = (—4)-2(3-2)-2 20770 _ 2:a b
b. (=4 -37%) ( fl) 3% c. 02 :
m 3 2a"-b
16 ' P
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5-2 Zero and Negative Exponents (continued)
Write in simplest form without negative or zero exponents.

9 3-2.3-1 10. (=22 -(=2)"5 11. (5-2)2 12, (=2-1H=2
2 -1
13. 3 8-2)-1 4. @-1-6-1.79-1 15 4 16. X
4 1 x+2
-6 -3,-4 -2 18u4v—5
17, % RN _Jab—% . Sswv
22 18 =20 19. —32-3p-1 20 )

Example 3  Write in simplest form without negative or zero exponents.

N RN ¢ C0

o 4\-3 _ 4-3 (a2 -3p=1\2 _ @~3 (-2
Solution a. (?) = -5—:3* b. T) ( o ) - b3 a2
=4-3._%_ _ a6 p2
5-3 b3 a2
=1 .5 _ . a—6p-2
i = 5
43
_ s - -5
64 a

1 . .
Note: — = " since a~" and a" are reciprocals.
a

Write in simplest form without negative or zero exponents,

5\-2 2)-3 _ 2 \-2 3pg— 1\ -1
21 () 2. (%) 23, (x2y—3) 24, (p-zq )

‘ 2,)-2 Qa=h~3 PN & \o(eT3y2
25. 42(2y%) 2. op 27. (y_l (L) = (%))
. . . Lo 7 I 3a

Example 4  Write without using fractions:  a. 1000 b. o)
H 7 = L = -3 3a = =2,-3
Solution 8 o 03 7 x 10 b. 23 3ab—%¢c™7 .

Write without using fractions.

9 3 11

29, 10,000 0. 100 3L 100,000
3 : 63 24k3

32 < 33, 2 34, 2
B2 ye? 7
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5-3 Scientific Notation and Significant Digits

Objective: To use scientific notation and sigﬁificant digits.

Vocabulary

Scientific notation A number represented in the form m X 107, where
1 = m < 10 and »n is an integer.

Examples: 8,320,000 = 8.32 x 106  0.00079 = 7.9 x 10-4

Significant digit A significant digit of a number written in decimal form is any
nonzero digit or any zero that has a purpose other than placing the decimal point.

Examples: 0.602 3054 81.0 0.00090 {brackets indicate significant digits)
L — L1 L

Symbol =~ (is approximately equal to)

Example 1T  Write each number in scientific notation. If the number is an integer and ends
in zeros, assume that the zeros are not significant.

a. 34.070 b. 0.000242 c. 5,070,000 d. 0.068 x 103
Solution :
a. 34.070 = 3.4070 x 10! decimal point moved 1 place to the left
b. 0.000242 = 2.42 x 10-4 decimal point moved 4 places to the righs
¢. 5,070,000 = 5.07 x 108 decimal point moved 6 places to the left

d. 0.068 x 103 = (6.8 x 10~2) x 103 decimal point moved 2 places to the right
6.8 X (102 x 10%) associative property used
=6.8X101 am«aﬂ=am+n-

]

Write each number in scientific notation. If the number is an integer and ends
in zeros, assume that the zeros are not significant.

1. 750 2. 347,000 3. 89.2 4. 0.037

5. 2100 6. 34 7. 0.00086 8. 51.080

9. 9,006,000 10. 0.07 11. 0.00401 12. 958.05

13. 0.8490 14. 0.0000265 15. 70,030 16. 2570.20

17. 302 x 102 18. 0.51 x 102 19. 0.840 x 103 20. 6376 x 10~!

Example 2  Write each number in decimal form: a. 5 x 102 b. 8.46 x 103

Solution a. 5 X 102 = 0.05 move decimal point 2 places to the Jeft
b. 8.46 x 103 = 8460 move decimal point 3 places to the right

Write each number in decimal form.
21, 3 x 104 22, 10-3 23, 6.80 x 103 24, 2.7 x 106
25. 5.02 x 104 26, 7 x 104 27. 9.000 x 102 28. 1.40 x 10°
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§-3 Scientific Notation and Significant Digits (continued)

Exémp!e 3

a. 8.97 x 10°5 < 1.36 x 108 The number with the larger exponent is greater.

b. 572 x 10-1 > 4.88 x 10! The exponents are equal, so compare decimals:
5.72 > 4.88.

e 6.13 x 106 < (3 x 103)? Since (3 x 1032 = 9 x 105, and 6.13 < 9.

Replace the > with > or < to make a true statement.
29. 5.3 x 1067 2,56 x 106 30. 6.17 x 1047 327 x 105
31, 43 x 10-2 2 1.2 x 10— 32, 2 x 1032 7 924 x 103

9300 x 78.4

Example 4 i -signi -digit esti =
ample Find a one-significant-digit estimate of x, where x 0.0018 X 236

3 1
Solution X = 93 x 10 3X 7.84 x 10 Write each number in scientific notation.
1.8 x 1073 x 2.26 x 102

9 x 10° x 8 x 10!
2x 1073 x2x 102

= 9X8 o 3+ 1-(-H-2

Round each decimal to a whole number.

Compute, and give the result to one

2x2 significant digit.
= 18 x 10°
=20 x 10° = 2 x 106 Note that 20 = 2 x 101

So, x = 2 x 108, or 2,000,000.

Find a one-significant-digit estimate of the following.

33, _26.1 x 0.73 0.642 x 3890 35, 0.0373 X 0.561 36, _88:3 X 0.057
©0.00012 x 3800 ' 12.6 x 0.00024 ©0.0017 x 41.5 * 46,000 x 0.0019

Mixed Review Exercises

Simplify.
24a%h 2 (2) 3 & 2 %
" 30ab? T \3s Ty ¥y
() 5 (-=»* 6. 280
(ab?y3 -p4 T2
Express in simplest form without negative or zero exponents.
) —3p-2
—2y—3 -1 u £
7. x~<y—9) 8. ( ” ) 9. T
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5-4 Rational Algebraic Expressions

Objective: To simplify algebraic expressions.
Vocabulary

Rational algebraic expression (or rational expression) An algebraic
expression that can be expressed as a quotient of polynomials,

1 Sy + 15 2 -4
Examples: —
ples: % 5 2 + 2)
Simplified rational expression A quotient of polynomials whose greatest common factor is 1.
2a y+3 7 -2
Examples: —
PIeS 35 1 2

Zero of a function A number r is a zero of a function fif Ar) = 0.

Example: 2 is a zero of fix) = x2 + x — 6 because fi2) = 22 + 2 ~ 6 = 0.

N 82 + l6x x2 - 16
Example 1  Simpiify: . — . —_—
P implify: ~ a 4x b X2+ Ix + 12
g, %+ 16x _ Zax +2)
' 4x e
= 2x+2)
1

20 + 2)

Solution

Factor and then simplify.’

2 _ . -
X216 _ LB - ) Factor and then simplify.

TR+ T+ 12 *x + 344y
x -4
x+ 3

Example 2 Simplify (2 — x — 3x2)9x2 — 4)— L

. -x = 3x2 -
Solution (2 - X - 3X2)(9x2 - 4)_] ] _2____:_,__§.x_ Definition: g =% = L
Ox- — 4 at
- 2 -
= (" +x - 2) Factor.

(3x + 2)(3x — 2)

o —3x—7jx + 1) _ - _ -
T — 2 — 3x (3x -~ 2)

e+ 1D
x +2

_x+l
3x + 2
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5-4 Rational Algebraic Expressions (continued)
Simplify.
5¢ + 15 3y -9 953 + 27s%
1. 0 2. ~— 3. —
47*2+9r+18 5 @ — 4?2 kX — 5k + 4
(r + 6)? T 2p2 —9p + 4 Tk + 2% -3
7m2+5m—14 802+4a"‘5 2 -9
mt - 4 T o ad-a TR -6+ 9
10. (s = O — 0~ 1L (@ + ab)a® — b3~ 12. %
— 4x
16 ~ 9p2 14 2 - 42 15 Y- 16
362 + 115 — 20 T2+ 2d + 42 T+ 2202 + 4)
2 _
Example 3  Let fix) = £x~3—+x—1
x> - Ox
a. Find the domain of f. b. Find the zeros of f, if there are any.
2 -
x° - 9x xx — 3)x + 3)

a, The function f will be undefined at any value for which the denominator
equals 0. Find those values.
xXx —3Hx+3)=0 .
x=0 or x=-3=0 or x+3 =0
x=0 |

.*. the domain of f consists of all real numbers except 0, 3, and —3.

Use the zero-product property.

x=3 x= -3

b. fix) = 0 if and only if 2x — 1)(x + 1) = 0. That is, if the numerator of a
fraction equals 0, then the fraction equals 0.
2x — Dx + 1) =0
2x-1=0 or x+1=20
1

_— —— = —1
X 2 X

.". the zeros of f are % and —1.

Use the zero-product property.

Find (a) the domain and (b) the zeros, if any, of each function.

2 -4 2 4 5x - 24

16. = = 7. = X7+ 5x = 24
ﬂx) X2 — 4x 17. 8(x) x2 — 36

2 _y—12 42— 11+ 6

18, Fy) = 2 — Y — 2 19, ppy = - - 1e + 6
o) 2y — Sy + 2 @ Gt + 12

78
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5-5 Products and Quotients of Rational Expressions

Objective: To multiply and divide rational expressions.

L3

Vocabulary
Division rule for fractions Let p, ¢, , and s be real numbers withg # 0, r # 0, and s # 0.
Then % -+ % = % . % = %. (To divide by a fraction, you multiply by its reciprocal.)
3.2 .35 _3-5_ 15
Example: 5 8 2 8.2 16
. 14 15 2 +x=-2 x2-5 -6
Example 1  Simplify: a. 5 7% S o R y—
Solution Factor where possible, then multiply. Divide out common factors.
p 1415 _ 14015 _ 5
9 28 928 6
p Xtx—2 2 -5%-6 _ c+Dx-1) &-6&+D
T2 -4 X2~ 2+ 1 (r + 2)x = 2) @ - 12
= ADa—1x - 6)(x + 1)
LA = e—~Tix — 1)
- -6+ 1)
= 2)x - 1)
Simplify.
18 10 4. X X
1. 5 "% 2.3 12 3. 7
4. 2.2 5, Sa, 40 3 . 2-4
‘ * 2p3 a Yz 42 6
22 - 50 4y -2 24+ 3 r+ 1 K2 —-2%—-8 2%+3
7. . 8. . 9. .
2y — 10 6y + 30 242 -3 t %2 +Sk+3 k-4
N ~18 . 6 6a2b . ab?
Exarfrple 2 Simplify: a. TR b. <3 T oo
Solution a. Multiply by the reciprocal. b. You can divide out factors common to the
numerator and denominator before you
-18 . 6 _ —-18 5 write the product as a single fraction.
25 5 25 6 a 2
-18-5 _ 3 6ab . ab® _ 6k We _ 12a
25+6 5

53 7 10c &> & b2
¢z b
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5-5 Products and Qubtients of Rational Expressions (continued)

. et 2 — 14 6x3
Example 3  Simpl + .
P tmplify x2 = 2% = 35 x2 =~ 25
. 2 — 14 6x3 2x - 14 x% - 25
Solution _ + = . -
- 22 =2 =35  x2-25 12 —2x-35 x>
- 2= . @x+5 -9
x—-Dx+ 9 6x3
I St 5
3x3
Simplify.
20 ., 5 | -3 . 4 4562 . 35a
10. T 11. s~ 9 12. 2 e
2183 . 72 6bc2 . 2bc u+1 . w4+l
B. =+ 14. 1522 5a ' 15. =~ 3
r=3 . PR —4r+3 2-9 . x-3 ¥ -4y . ¥ -9+ 20
16. : 17. o 18. :
22 2r 2+ +9 x+3 ¥+ 2y 22 -9 -5
Example 4  Simplify: Solution
3min . n . 15m* 3min no 15mt _ 3m2n L Am 2
2 4m T 2 2 4m 2 2 n 15m*
_ A A _ 4
2 o 5m
5m
Simplify. |
;10“72;)’3 . lzazé 2 ;54‘,3
19. 5xy = i 2. -+ 5y T
21 243 . 40c 5 g 6 1p . 18p3
" d de e | " 9 pt-4 P-4

Mixed Review Exercises

Express in scientific notation. Assume that the zeros at the end of any integer are not significant.

1. 0.00276 2. 05 3. 7634 . 4. 72,000,000 5. 38.20
Simplify.
201952 g 3k +9 (6x2)2 9 472 — 4
© 390 "2%+6 " (432 " 82 4+ 162 + 8
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5-6 Sums and Differences of Rational Expressions

Objective: To add and subtract rational expressions.

Vocabulary

Least common multiple (LCM) of two or more polynomials The common
multiple having least degree and least positive factors.

Examples:  The LCM of 2x, 6x2, and 3x is 6x2.

The LCM of x(x + 1) and (x + 1)(x = D isx{(x + D{x ~ 1).
The LCMofx + 2andx + 4is (x + 2)(x + 4).

o 5,13 1 2 -5 _ x-1
Example 1 Simplify: a. st c " 6 b. —— =3
Solution . With fractions having the same denominator, add or subtract the numerators and

write the result over the common denominator.

S, 13 7 _5+13-7 2x—-5 _x-1_ 2x-5=(x—1
6T % "% 6 b T3 T i3 x =3
-1 -5 -s4d
6 _ x—3
- x—14
x—-3
. . 5 1 1 l 1 2
e 2 DA =+ — - — c— - — + =
Exampl Simplify c t 3 3 b o ot 2
Solution With fractions having different denominators, rewrite the fractions using their

least common denominaror (LCD), which is the LCM of the denominators.
a. 6 =2-3and 8 = 23 Sothe LCD = 23 -3 = 24.

5 1 1 5-4 143 -8
— _— o —. = + -
6 + 3 3 6-4 8§43 3.8
_20 .3 _ 8
24 24 24
_20+3-8 _ 15 _5
24 .24 8
b. The LCD for 3a, 4a, and a2 is 1242,
Loy 2 _ l-de 1030, 2712
3a da a . 3a-da 4a + 3a 212
_ da_ _ B3 _ 2
1242 1242 12a%°
_ 4a—3a+24
1242
- a+24
1242
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5-6 Sums and Differences of Rational Expressions (continued)

Simplify.

7 3 1 1 1 3 5 2 8
Lg-%*+3 2.5%3*% YEts T
3 .3 _ 7 3 -3 3 _ 2

S S TR S T & 65x3y 2
x 1 8 + 4 6r — 1 2 7
7'x+l+x+1 3: t—2 t—2 9°3_z-|-1$?-=z
3 4 3m -2 m=3 2n + 1 2 —3n
10 rs 2 1. 6 9 12. 3n + 4n
Example 3  Simplify 3 - > . .
x2 4+x -2 2 -x-6 : :
Solution 24+x—2= x + '2)(x- -1 [Factor the denominators
2=x-6=x—-Nx+ 2 to find the LCD.
Sothe LCDis (x + 2)(x — 1)}{x — 3).
3 5 _ 3 _ 5
2+x—-2 x-x=-6 (G+Hx-1Y x = 3)x + 2)
= 3(x — 3) _ 5(x — 1)

x+2)x—-Dx— 3 x =3+ 2)x - 1)
3x—3)=-5x -1
&+ 2~ Dx - 3)
3 ~9—5x+5
x + 2)(x — Dx — 3)

_ -2x - 4
T @+ 2k - Dix - 3)
_ —2x 42y
0 - Dix - 3)
-2 2

G-Dx-3"" " - Dx-3

Simplify.

13'k33+ki3 14‘Czl_ci1
15.y{1+yil 16.2::2"f2‘m—2m3_2
l7'x213x_x21—9 18.22{—44-(2—12)2
lg'ﬁ—gp+2-p22—l | 20'x2+:r—-2+x2-;x+4
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5-7 Complex Fractions

Objective: To simplify complex fractions.

Vocabulary

Complex fraction A fraction that has a fraction or powers with negative
exponents in its numerator or denominator (or both).

Symbol % means a <+ b
J 4+ 1
Example 1  Simplify 15 5.
2+ 2
9
Solution Method 1: Simplify the numerator and denominator separately.
7 1 7 3 10
B35 5T 15 .10 .20 _ 10,9 _ 3
2 18 .2 2 15 9 15 20 10
24 9 9 + 9 9
Method 2: Multiply the numerator and the denominator by the LCD.
7 1 2 .
The LCD for 1—5, 5> and > is 45.
7 1 7 i 7 1
F+?=(ﬁ+?)45=(ﬁ)45+(?)45=21+9_30 3
2 2 2 90 + 10 100 10
242 (2425 s+ (L)
Simplify.
3, 142 1,1 4,1
1. 2 2. > 3.2 3 4. 2 4
3.2 2 _2 141 2 - 1
6 3 2 5 6 8 3
1_1
Example 2  Simplify =Y
1,1
X y
Solution 11 y—x
Method 1: d Y =Xy _y—-x ytx _y-x X y—x
i + i y +x xy Xy xy y+x y+x
x y xy
1 _1 /1 _1 Dy = (L
S S S U
4+ (L1 1 1 y+x
x+y (x+y (x)“y-'-(y)xy
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- §-7 Complex Fractions (continued)

. . 1 —-m—1
Solution Use the definition a=" = %
1 — 1 m—1
1 —m~1 = m _ _ m
1 —m—2 | - L m2 — 1
m2 m2
_m-1 . m—1
m ) m2
= m=-1 m?2
m m+ Di;m -1
I
m+ 1
You can also use Method 2 to simplify the complex fraction above.

Simplify.
1 m 2
—_— — + —_—
X 2 m a—1
. 5- I 60 m + 2 70 1 _ L
¥y 2m a
c— 1 s+ = 1+ 1
8. ¢ 9, : 10, — =2+ 1
1+ L 1+ 1 1+ —
¢ ! z -1
r=2 +1 y~l +x—1 9 — k=2
. —— S e ) B. =12
Mixed Review Exercises
Simplify.
L2t 5, 6  a-16 o3 93 . ad
Y 612 ' g2 — 4a 10a Y254 .7 1542
' 1 10xy4z ' 5p — 10
4. L _ - 5. - _Sp— 10
r—3 r+13 15x2yz 6. p—4p + 4

Find the unique solution of each system. Check your answer by using substitution.

T.x+ 2y =6 8. 3x + 7y = —4 9 4x + S5y = -8
x—2y=4 2x + S5y = =3 3x —4y = -6
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5-8 Fractional Coefficients

Objective: To solve equations and inequalities having fractional coefficients.

2 3x 1
E =2y
xample 1 Solve 3 0 >
Solution 2 om 1 The LCD is 10.
5 10 2 _
10( x2 ) _ 10( 3x 1 ) Multiply both sides of the equation
5 10 2 by the LCD to clear the denominators.
22 =3x + 5
202 = 3x - 5=0 Make one side 0.
2x =5+ D=0 : Factor the polynomial.
2x—=5=0 or x+1=0 Use the zero-product property.
x = % or x = =]
.. the solution set is {—, - II
Example 2 Solve £ — X EAE L L
Solution -1 A . ‘ The LCD is 24.
x _x~—3 x + 1 Multiply both sides of
24( 6 4 ) = 24( 8 ) the inequality by the LCD.
dx —6(x —3)=< 3x+ 1) Use the distributive property and
4 — 6x + 18 < 3x + 3 combine similar terms.
-2x+ 18 < 3x + 3
-5x=< —15 Divide both sides by —5 and
x =3 reverse the inequality sign.
.. the solution set is {x: x = 3}
Solve each open sentence.
% _x _ _ o x 1 B3 _h
L3 -5= -1 23t 0" 3T =373
d 2 d 3u S—u 2 3r — 4 2r+ 1 ]
- - === - = . —
4 6 3 4 S 14 21 7 6.. 5 4 2
y+ 3 3 v+ 1 c+ 8 3¢ — 5 < £2___3'£_l§_
7 T, 8 12 5 <20 9 6 4 4
2a a2_1 x2 x -1 _ wu + 6) u—1
10. 3 3 5 11 + 3 0 12, 5 5

Study Guide, ALGEBRA AND TRIGONOMETRY, Structure and Method, Book 2

Copyright © by Houghton Mifflin Company.

All rights reserved.

85




NAME

DATE

5-8 Fractional Coefficients (éonrfnued)

Example 3  How much pure alcohol must be added to 15 oz of a 60% solution of rubbing
alcohol to change it to a 70% solution?
Solution Percents can be thought of as fractions since pércent means divided by 100.
Step 1 The problem asks for the number of ourices of alcohol added to the 60% solution.
Step 2 Let x = number of ounces of alcohol to be added. Show the known
Then 15 + x = number of oz in the 70% solution. facts in a table.
oz of solution X % alcohol = oz of alcohol
60% solution 15 60% 0.60(15)
Alcohol added x 100% - Ix
70% solution 15 + x 70% 0.70(15 + x)
Step 3 alcohol in alcohol alcohol in
P 7 60% solution + added = 70% solution
0.60(15) + 1x = 0.70(15 + x) l,To clear decimals,
or 60(15) + 100x = 70(15 + x) multiply both sides by 100.
. Step 4 900 + 100x = 1050 + 70x
30x = 150
x =195
Step 5 Check: 0.60(15) + 1(5) % 0.70(15 + 5)
9+ 35 = 0.70Q0)
14 = 14 4 .. 5 oz of alcohol must be added.
Solve.

13. How many liters of pure acid must be added to 5 L of a-solution that is 20%
acid to make a solution that is 60% acid?

14. A nurse has 6 L of a 3% boric acid Solution. How much of a 10% boric acid
solution must he add to produce a 4% solution?

15. How many gallons of cream that is 23% butterfat and milk that is 3% butterfat
must a dairy farmer mix to make 30 gallons of milk that is 4% butterfat?

Complete the chart and selve.

16. John Gordon invested $1000, part at 5% and the rest at 6.5%. The income
from the 5% investment exceeded the income from the 6.5% investment by
$1.70. How much did he invest at each rate?

Amount invested X Rate = Interest earned

Investment at 5% X ? ?

Investment at 6.5% ? ? ?

86

Study Guide, ALGEBRA AND TRIGONOMETRY, Structure and Method, Book 2
Copyright © by Houghton Mifflin Company. All rights reserved.




NAME DATE

5-9 Fractional Equations

" Objective: To solve and use fractional equations.

Vocabulary

Fractional equation An equation in which a variable occurs in a denominator.

Extraneous root A root of a transformed equation that is not a root of the

original equation.

CAUTION  Since multiplying an equation by a polynomial may produce extraneous roots,
you must always check each root of the new equation in the original equation.

1

I~

o]

_1\/'

. 12 3 _
Example  Solve p— 3 1.
12 3 _ ‘ _
Solution PR YPa—— — = 1 The LCD is (¢t + 2)(r — 2).
_ 12 _ 3 — v Multiply both
¢+ 20 2)[ ¢ — 2t + 2) r -2 @+ 20— 2(-1 [sides by the LCD.
12 -3¢ +2) = -1(2 - 4)
12~3tr—-6 = ~2 + 4
2~3+2=0
G-t —-1) =0 —t—2=0 or ¢t —
_ 1=2 or
Check the possible solutions in the original equation.
-9 12 3 2 - 123
Whent—2.22_4 73 1|When? = I: 7 -3 >
2 _32 4 2 3
0 0 -3 -1
N2
not defined -4+ 3
2 is an extraneous root, 1 is a root of the original equation.
", the solution set is {1}.

Solve and check. If an equation has ne solution, say so.

L 3.1 _5 3. 4 2_3 6 _ _3
Ty 2y 4 T3z z 6 x+ 1 x =2
12 4 3 r 12 12
4 — = . +9=
a a—4 5:‘—3 9 r=-3 6 n n+l+1
b . _ 3 3 7 __3 _1 9 9 1 - 3m
T 2p -~ 1 P “ k-3 k-4 2 ‘m+5 m—5 m2 — 25
60 5 2 1 1 5 2 -4 x
0 —+1=—— 11, =2 _ - - =2 12. =
a2 - 36 d-6 v -2 b 3 x -2 ¥+ 3x - 10 x+5
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5-9 Fractional Equations (continued)

Vocabulary

Work rate The fractional part of a job done in a given unit of time.
Example: Lenny can paint a room in 3 h. His work rate is — jOb per hour.

Special rate formulas  work rate X time = work done rate X time = distance

Complete each table and solve.

13. Stan can load his truck in 24 min. If Chris Let x = the time it takes Chris alone.

helps him, it tak'es 15 min .to load the truck. Work rate x Time = Work done
How long does it take Chris alone?
Stan ? 15 ?
Chris i 15 ?
Stan’s Chris _ Whole
part of job = part of job job
? + ? = 1

Let x = the time it takes Jean alone.

14. Bonnie can complete her paper route in 435
min. When_ her sister Jean helps her it takes Work rate x Time = Work done
them 18 min to complete the route. How long -
would it take Jean alone? Bonnie ? 18 ?
Jean l 18 ?
X
15. An express train travels 150 km in the same Use the fact that time = dISta;nce .
time that a freight train travels 100 km. The rate
average speed of the freight train is 20 km/h | Distance | Rate Time
less ;har; tha:] of t_he express train. Find the Express ? y 9
speed of each train.
P Freight > |r—201 2
time for _ time for
express train  freight train
16. Helen can ride 15 km on her bicycle in the same time it takes her to walk 6 km.

If her rate riding is 6 km/h faster than her rate walking, how fast does she walk?

Distance Rate Time
Riding ? ? ?
Walking ? r ?
Mixed Review Exercises
Simplify. _
L -4 5. T2mind 3, 1+a”! KR —-k—6
"2 -x © 27t a2 - " k2 - 2% -8
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