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Section 1: Rational Functions and Combinations of Functions

1) Graph each of the following reciprocal functions. Start by graphing the function in the denominator. Show as
much characteristic information about the graph as you can (e.g. intercepts, asymptotes with equations, other
defining points, etc).

a) f(x) =

xt—4
y=x*-4=(x-2)(x+2), xint: x = —2, 2
VA:x=2and x= -2, HA:y=0
x y=x*-4 Y= x21—4
-3 5 0.2
> 0 undefined
1 3 —0.33
5 > —0.25
1 —3 —0.33
2 0 undefined
3 5 0.2
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4 | —
= -
2 | pa—
1 . —
0
_1 — ]
=2 ]
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6 -5 4 -3 -2 -1 0 1 2 3 4 5 6
2
b) g0 = ==
y=x+3,xint: x= -3
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VA:x= -3, HA:y=0
X y=x+3 y=x_J2r3
-5 -2 -1
—4 -1 -2
-3 0 undefined
-2 1 2
-1 2 1

-10 I N W I R R
-10 -8 -6 -4 -2 0 2 4 6 8 10

2) Graph each of the following functions. Make sure to identify key characteristics of the functions including inter-
cepts and asymptotes.

a) ) = 222

X —
2x -1

HA:y=%,VA:x=

N =

x-int:0=x-3=x=3,ie. (3 0)
0-3

y-int : f(0) = TR 3,1.e. (0, 3)
other point: f@) = 2(22)__31 - _ %, ie (2 —033)
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X+ 2
b) g(x) =

x—
HA:y=1,VA:x=1
xint:0=x+2=>x= —2,i.e.(-2,0)
y-int : g(0) = 0+2 _ _2,i.e. (0, =2

0-1

+2 1.
= —-=-,le.(—-1, =05
2= -2 e )

other point: g( - 1) = j
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10

L T T O = |

-6 -
-8 —]
-10 1 1 1 I 1 1 1 I
-10 -8 -6 -4 -2 2 4 6 8 10
3) Use a calculator to approximate each to the nearest thousandth
a) In7
In7 ~ 1.946
b) Ine
Ine = 1.000
c)e
e’ ~ 148.413
4) Use the superposition principle to draw a graph of each.
a) y = 09 + g
x f&) §(x) f&) + g(x)
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b) y = g(x) - f(x)

f(x)

g(x)

X

8(x)

fx)

gx) — f(x)

-2

-1

-2

-3

wln|=|o

-2
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-4 -3 -2 -1 0 1 2 3

5) Given that f(x) = 2x + 3 and g(x) = ¥* + x, and h(x) = x> - 3, develop an algebraic model for...
a) y = f(v) - g

y=02x+3) - (x*+x)

y=-x*+x+3

b) y = f(x) - g(x) + h(x)

y=(=x*+x+3)+(x*-13)

y=x

6) If f(x) = 2x + 3 and g(x) = x* + x, and h(x) = x* - 3, develop algebraic models for each.
a) y = f(h(x))

y=2x*=3)+3

y=2x>-6+3

y=2x*-3

b) y = g(f()

y=@x+3"+(Q2x+3)

y=4x?+12x+9 + 2x + 3

y = 4x? + 14x + 12

) y = f(F60)

) let y=2x+3,swap x and y: x = 2y +3

x—=3
2

X —

2 =ys 0=
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1) =2(552 ) +3
=x—-3+3=x

7) Solve the following equations

10 X+ 3
a =x— b =
)x+1 x=2 )x_1 20+ 1
10 = (x + 1)(x — 2) x+3=x-1)2x+1)
0=x*—x-12 0=2x*-2x—4
0=(x—-4)(x+23) 0=(x—=-2)(x+1)
x=40rx= -3 x=20rx= —1
) P dyx=2_x-4
3x +2 ~ 5x xX+3 x+5
3(5x) = 6(3x + 2) (x+5)(x—-2)=(x—-4)(x+3)
2 _ 2
15x = 18x + 12 x*+3x—-10=x"—x—12
—3x =12 4x = =2
1
x= —4 x=—§
f 10 E:
)x+3+ 3 6

3(10) + 10(x + 3) = 18(x + 3)

) -
32) + 500 = 3(7) 30 4+ 10x + 30 = 18x + 54

6+ 5x =21
6 = 8x
x=3 3
X=Z
3 4
4 =2
g)x x+1 h)3: 6
- 2x2—x—4
3x+1)+4x =2x(x+ 1)
2x2—x—4 =

3x 4 3 4 4x = 2x% + 2x
22 —x—-6=0
0=2x*-5x-3
(x=2)(2x+3)=0

1 x=20rx:—§

X=30rx= — = 2
* 2

0=(x=-3)2x+1)

Section 2: Rational Inequalities

8) Solve the following rational inequalities using a factor table
6x

a) x+1 >4

6x

x+1

6x —4(x + 1) S
x+1

2x — 4

x+1

-4>0
0

>0

X-intercept: x = 2; restriction: x # -1

Interval x< -1 “1<x<2 x>2
x =2 - - +
x+1 - + +
overall + - +

Solution: x < —10r x> 2,ie. x € (-, —1DUR, x)
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) 1 1

>
2x+10 — x+3
S SRR S
2x + 10 x+3 -
(x +3)— (2x + 10) >0
(2x +10)(x +3) ~

—-x -7
x>
xr10)x+3 =°

x-intercept: x = - 7; restrictions: x # -5, -3

Interval x< =7 —7<x< =5

-5<x< =3

x> =3

-x-=7 + -

2x + 10 - -

x+3 - -

+ |+

overall + -

Solution: x < —70or-5<x< —3,i.e. x€(—c0, —7U(-5, —3)
C)2x—3>2x+7

x+5 =~ x-3
(2x =3)(x—=3)—2x+ 7)(x +5) >0

(x + 5)(x—=3) -

—26x — 26 >0
(x+5)(x—-3) —
—26(x + 1)
Groa—3 2"

X-intercept: x = - 1; restrictions: x # -5, 3

Interval X< =5 —S5<x< -1

-1<x<3

x >3

x+1 - -

x+5 - +

x—3 - -

+ |+ [+

overall + _

Solution: x < —50r-1<x<3,i.e. xe€ (-, —5U -1, 3)

d) 7> _2

xX—-3 " x+4

7(x +4) —2(x - 3)
G-x+d) 20

5x + 34
=17 >0
(x=3)(x+4) —

x-intercept: x = - 6.8; restrictions: x # -4, 3

Interval X< —68 —68<x< —4

-4 <x<3

x> 3

5x + 34 - +

x-3 - -

x+4 - -

overall - +

++[+[+

Solution: -68 <x < —4 0r x> 3,i.e. x € [ - 6.8, —4U@3, )
e) x2—x—-12
x—1
(x —4)(x+3) <
x—1

X-intercepts: x = -3, 4; restriction: x # 1

<0

0

Interval x< -3 —3<x<1

1<x<4

x> 4

x—4 - -

x+3 - +
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| overall - | + N

Solution: x < —30r1<x<4,ie. xe (-, —3)u, 4)
f) 6x% —5x + 1
2x+1

Bx—-12x-1)
2x+1 <

<0

0

x-intercepts: x = 1, 1; restriction: x # — 1

1
Interval x< -1 —1<x<i lax<d

=

3x -1 - - +

2x -1 - - _

2x+1 - + +

overall - + _

|+ ]|+

Solution: x < — % OI'% <x< %,Le-xe (—oo, —1)U<§, 1)

§E10 s

2x — 10
X x+5>0
2x — 10 — x> + 5x
X
—x*+7x—10
X
—(x — -2
(x = 5)(x )>0
X

X-intercepts: x = 2, 5; restriction: x # 0

>0

>0

Interval x<0 0<x<2 2<x<5

x>5

—-(x-5) + +

xX—2 - -

x - +

+|+

++ |+ ]+

overall + _

Solution: x <0 or2<=x <5,i.e. x € (— o0, DU, 5)

Answer Key

TDa)VAx= -22,HAy=0b)VAx= -3, HAy=0
2)a)VAx=%,HAyzéb)VAx=1,HAy:1

3) a) 1.946 b) 1.000 ) 148.413

4)a) ¥ +x-2b) -x*+x+4

5)a) -x>+x+3b) x

6) a) 2x* -3 b) 4x? + 14x + 12 C) x

7)a)4, —3b)2 —1c)—4d)_% e)3f):31g)3, _%h)z, _%
8)a)x< —1orx>2b)x< -70r-5<x< -3¢)x< —50r-1<x<3

d)-68<x< —-40rx>3e)x< —-30rl<x<4f)yc _%orl <x<%g)x<00r2<x<5

3
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