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Section 3.2 – Properties of Rational Functions

1. Describe the end behavior of the graph of each rational function and the behavior
near any vertical asymptotes using approaching notation. Find the domain and
the location of any holes for each rational function.

(a) f(x) =
x− 2

x2 − 4

(b) f(x) =
2x2 + 5

−x2 − x+ 2

(c) f(x) =
2(x+ 1)2(x− 3)

(x+ 3)2(x− 2)
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2. Determine the equation of any slant asymptotes for each rational function.

(a) f(x) =
3x2 + 2

x− 5

(b) f(x) =
x2 − x− 6

x− 1

3. A large mixing tank contains 100 gallons of water, into which 5 pounds of sugar
has been mixed. A tap opens pouring 10 gallons a minute of water into the tank
at the same time sugar is poured into the tank at a rate of one pound a minute.
Find the concentration C(t) (lb. per gallon) of sugar in the tank after t minutes
and explain the physical meaning of the horizontal and vertical asymptotes of the
graph of C(t).
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Section 3.3 – Graphs of Rational Functions

1. Sketch the graph of each rational function.

(a) f(x) =
x2 + 2x− 3

x2 − 1

x

y

(b) f(x) =
27(x− 2)

(x+ 3)(x− 3)2

x

y
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(c) f(x) =
3(x2 + 2x− 8)

(x+ 1)(x2 − 7x+ 10)
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(d) f(x) =
2(x+ 1)2(x− 3)

(x+ 3)2(x− 2)
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(e) f(x) =
−2x(x− 3)

(x− 4)(x+ 3)

x

y

(f) f(x) =
(x+ 2)2(x− 5)

(x− 3)(x+ 1)(x+ 4)

x

y
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2. An airplane flies 200 miles into a 30 mph headwind and then flies another 200
miles with a 20 mph tailwind.

(a) Find an equation for the time t of the trip as a function of the speed s of the
plane.

(b) Graph the function found in part (a) and describe what the horizontal and
vertical asymptotes of the function physically mean.

s

t
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Section 3.4 – Solving Rational Equations

1. Solve the following rational equations.

(a)
1

x− 2
=

3

x+ 2
− 6x

x2 − 4

(b)
3

x− 1
− 2

x− 8
=

1

x2 − 9x+ 8
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(c)
x

x+ 4
=

32

x2 − 16
+ 5

(d)
x

x+ 3
=

18

x2 − 9
+ 4
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(e)
x+ 3

3x
+

x

24
=

1

x

(f)

∣∣∣∣ 4x

x2 − x− 12

∣∣∣∣ = ∣∣∣∣ 2

x− 4

∣∣∣∣
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2. An airplane can fly 200 miles into a 30 mph headwind in the same amount of
time it takes to fly 300 miles with a 30 mph tailwind. What is the speed of the
airplane?

3. Jazmine trained for 3 hours on Saturday. She ran 8 miles and then biked 24 miles.
Her biking speed is 4 mph faster than her running speed. What is her running
speed?

4. Hamilton rode his bike downhill 12 miles on the river trail from his house to the
ocean and then rode uphill to return home. His uphill speed was 8 miles per hour
slower than his downhill speed. It took him 2 hours longer to get home than it
took him to get to the ocean. Find Hamilton’s downhill speed.
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