508 Chapter 7 Systems of Equations and Inequalities

7.4 Exercises

Vocabulary: Fill in the blanks.

See CalcChat.com for tutorial help and worked-out solutions to odd-numbered eXercises

writing the Partial Fraction Decomposition In
xercises 51-58, write the partial fraction decomposition
of the rational expression. Use a graphing utility to check
your result.
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Exploration

True or False? In Exercises 61-63, determine
whether the statement is true or false. Justify your
answer.

E%E Writing the Partial Fraction

5 =y 452 — 1
1. The result of writing a rational expression as the sum of two or more simpler rational expressions is 51. 52 1 -1 52. 2x(x + 1)? 61. For the rational expression (x + 10 . 7 the
called the 32 — Tx — 2 3+ 6 x )& — 10)
x2 — Tx — X . . . M 5B
2. If the degree of the numerator of a rational expression is greater than or equal to the degree of the 53. = 54. P+ 2 partial fraction decomposition is of the form
denominator, then the fraction is 5 3 A B
Ptxt+?2 X +
_ _ X = —_— — 10\
3. Each fraction on the right side of the equation s x8 i_ 5 = 13 + 2 isa . 55. (2 +2) 6. (x + 2)%(x — 2)? x+10 (= 10)
. X % P x=35 342 —15x + 5 P»—x+3 62. When writing the partial fraction decomposition of the
s . . 2x X
4. You obtain the by multiplying each side of the partial fraction decomposition form 57. 2_ 9y — 8 58. P — 6 ki A2 . . -
by the least common denominator. i rraT s expression 53—, the first step is to divide the
. . . Environmental Science The predicted cost C numerator by the denominator.
Skills and Applications ¢
(in thousa'nds of dqllars) for a company to remove p% 63. In the partial fraction decomposition of a rational
Matching In Exercises 5-8, match the rational 2+ 12¢ + 12 X+ of a chemical from its waste water is given by the model expression, the denominators of each par.tial fraction
expression with the form of its decomposition. [The 23. =F_0 24. = 9) 120p always have a lower degree than the denominator of the
decompositions are labeled (a), (b), (c), and (d).] 3y .,'t _ 3 = 10,000 — p* 0 = p < 100. original expression.
(a) ‘é + B + L (b) é + B 25. (x — 3)2 26. (". = ]']1 o . " e . " :
x x+2 x-2 x x-—4 Write the partial fraction decomposition for the rational ‘
A B C A, B c P | 28 2L function. Verify your result by using a graphing utility 464 () HOW DO YOU SEE IT?  Identify the
() P + s + P d B + =4 + o= 2 2x+ 1) 2 — 1)2 to creatfa a tabl.e comparing the original function with graph of the rational function and the graph
3x— 1 3x — 1 29 X+ 2u+3 30 2x the partial fractions. representing each partial fraction of its partial
D x(x - 4) 6. xiz(x vy X+ ‘X3 -1 + +60. Thermodynamics s s so e sssos s fract.ion de.:composition. Then. state any
3% — 1 3 — 1 31, X 3. x+6 . The magnitude of the range R of exhaust temperatures s 2}1?;1:“:21% t:;t:;';e:attﬂ;:rfﬂﬁzltii?::gOtes
) g 8. = X -xr-2x+2 =3 —4x+ 12 * (in degrees Fahrenheit) in an experimental diesel 2 . r%'cerl)l e e
- 3 ine i imated by the model . Vil
| . . . 33. -——xf 34. i 5 e - » representing the partial fractions of the
. [€]%#i[W] Writing the Form of the Decomposition tox* — 1 X 1 o . 500004 — 3x) 0 " . decomposition. To print an enlarged copy of
i In Exercises 9-16, write the form of the 35 X +5 36 x2—4x + 7 < &= (11 — 7x)(7 — 4x)’ <xs : the graph, go to MathGraphs.com.
partial fraction decomposition of the rational T+ D2 —2x+3) e+ D —2x + 3) : . . . - x— 12 2(4x — 3)
expression. Do not solve for the constants. 0l x4 8 e . where x is the relative load (in foot-pounds). . (@) y= m ) y= = =o
3 -2 37. -—(mz—- 38. m . (a) Write the partial fraction decomposition of the : . .
9 ==t 10, — X~ % ? =4 . equation. v
X —2% ¥ +4x+3 Sy — 2 2= 2 .
39. S ol = 40. ¥4 t6 « (b) The decomposition in part (a) is the difference .
1 6x + 5 5x* 4+ 3 (x> + 3}‘ l:\.'? + 4)3 L f f P P -~
ey G- ap o Brm 12 1 ! Thesbsolie '
13 2x— 3 4, == 1 e 2+ 2)2 42 ot + )2 4 values of the
"3+ 10x " a2+ 1)2 ] ) . terms give the
R 2 -9 El"‘zEI Improper N Rational . Expressu:.)n Y expected
15. T 16. P . Decompos:tlon In Exercises 43-50, write . maximum and
[=] 3 Fhe partial fraction decomposition of the minimum
improper rational expression. ' temperatures of

h Decomposition In Exercises 17-42, . - X2 — dx the exhaust gases X
[E]#xF32 write the partial fraction decomposition of | ot 2+x+6 for different loads. . 65. Error Analysis Describe the error in writing the
the rati.onal expression. Check your result 23— 2+ x4+ 5 B2 —x+1 Ymax = |1st term| Ymin = |2nd term| 2 basic equation for the partial fraction decomposition of
algebraically. 45. =57 3% + 2 46. —— . the rational expression.
1 3 X g X+ 3x -4 Write the equations for Ymax and Ymin. . ,
17. 2+ x 18. Fop— 47. — X ‘ 48. 16x* . (c) Use a graphing utility to graph each equation . )(‘ 1— i) _A ¥ ﬁ :
3 ng W= 1r (2x = 1) from part (b) in the same viewing window. . XX &
4 3 .
19. e ar— 20. h 49. = + 2x3 + 24’;2 T8 +2 (d) Determine the expected maximum and minimum -« 2+1=A—-1)+ Bx
- I % iy i : .
1 1 24 + 83 +); 2 x? 12 temperatures for a relative load of 0.5. . 66. Writing Describe two ways of solving for the
2 22. 755 50. =X e e o 2 WA R0 § pAede 3 YR NERNE 2 constants in a partial fraction decomposition.
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