- Answer Key

Precalculus - Rational Functions and Asymptotes

solution checks are shown, with final answers in bold.

Common Core A-APR.D.7, F-IF.C.7d, A-CED.A.1 - maths-pdf.fr/en/

Use this key to check each rational function. Factoring, cancelling and the extraneous-

Precalculus - Common Core State Standards: A-APR.D.7, F-IF.C.7d, A-CED.A.1

Exercise 1 - Domain

72546 =(r—2)(r—3), so r£2 and =¥3.

{_W:EJU[E:BJU(B:CO)

Exercise 2 - Hole and asymptote

(z+3)

f(mj:mw. The factor x—3 cancels: hole at r=3 with y=

remains: asymptote z =—2.

Hole (3,%); vertical asymptote r=—32

= E The factor =42

Exercise 3 - Equal degrees

Equal degrees: divide leading coefficients, %

y=3

Exercise 4 - Lower numerator degree

The numerator has degree 1 and the denominator has degree 2.

y=0

Exercise 5 - No horizontal asymptote

The degree difference is 4—2=232, more than 1.
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Neither

Exercise 6 - Intercepts

2z—6=0gives z=3. JO)=72=—3.

z-intercept (3,0}; ¥-intercept (D,—%)

Exercise 7 - Read a graph

121
10+
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Asymptotes x =3 andy = 2.

The denominator is 0 at x =23 . The degrees are equal with leading coefficients 2 and 1.

fl0)=0.

r=3; ¥v=2; intercept (0,0

Exercise 8 - Slant asymptote
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The dashed slanted lineisy = x + 2.

Divide with synthetic division, e=3: 1,—1,—2—1,2,4. The quotient is x+2.

y=ur+2

Exercise 9 - Find the hole

Hole at (2, 4).

Cancel z—2: f(z)=x4+2. At =2, v=4.

(2,4)

Exercise 10 - Solve a proportion
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Cross multiply: 3(z+2)=2(z—1), 3z+6 =22—2, so  =—8. Check: Z5=—
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r=—8

Exercise 11 - Solve with two fractions

Multiply by z(z+1): 2(z+1)+3x =2x(z+1), so 5x+2=2x2+2x and 2x2—3r—2=0. Factor:
(2z+1)(x—2)=0. Both a::—% and =2 keep the denominators nonzero.

r=2 or ,:1:2—%

Exercise 12 - Extraneous solution

Multiply by z—3: 1=342(z—3)=21—3, so r=3. But £=3 makes the denominators 0.

No solution (3 is extraneous)

Exercise 13 - Rational inequality

Solution: left of -2 and from 1 rightward.

Critical values: =1 (numerator 0, included) and = =—2 (denominator 0, excluded). Test
r=—322>0. 2=0: F<0. 2=2: £>0.

[—OO,—QIIU[].,OO}I

Exercise 14 - Write an equation

The denominator is z—2. Equal degrees with ratio 3: numerator 3(z+1).

3r+1)

fla)= r—2

Exercise 15 - Behavior near an asymptote

F(2.01) = g7 = 100. (1.99) = =57 = —100.

Precalculus Rational Functions and Asymptotes - Answer Key - Maths PDF -
https://maths-pdf.fr/en/precalculus-rational-functions-practice-solutions-29657 - page 4/7



https://maths-pdf.fr/en/precalculus-rational-functions-practice-solutions-29657

100 and —100; fF—2ocas r—2t, f—2—oo as 172

Exercise 16 - Hole and asymptote together

Cancel z—1: i—fg . The hole is at z =1, y:_%:—l. The asymptote is r=5.

Hole (1,—1}; asymptote r==5&

Exercise 17 - Average cost of shirts

60T A
50 1
401
301

20 1

10t

20 40 60 80 100

The average cost falls toward 12 dollars.

ﬂ(SD)z%:QQ. The asymptote ¥ =12: as n grows, the fixed cost is spread out and the
average approaches $12. Solve 500+12n <15n; ng%mlﬁﬁ.?.

$22; v=12; n =157 shirts

Exercise 18 - Salt mixture
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. , x (gal)
10 20 30 40

Half salt at x = 6.

Equal degrees, ratio %: y =1 (the fraction can never reach 100%). Solve Z+x=0.5(10+x):
24o=54+0br, 0bx=3, z=6.

v=1; =6 gallons

Exercise 19 - Painting a fence

Multiply by 2x(z—3): 2(z—3)+2zr=x(x—3), so 4r—6=r2—3r and z2—7r+6=0, giving =6 or

z=1If z=1, then z—3<0, which is impossible. So £=6. Check: t+3=1%.

Mei & hours; Jamal 2 hours

Exercise 20 - Complete analysis

Hole at (-2, 0.8), asymptotes x =3 andy = 1.
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f(xj:%. Cancel z+2: hole at z=—2, y==¢ =1. Vertical asymptote z=3. Equal
degrees: ¥ =1. =-intercept: 2. ¥-intercept: f{D)::—‘é:%.

Hole (—2,%); r=3;v=1 I:E,':'); (U!%)
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