Day 15 - Combining Functions (Product & Quotient) after.notebook May 31, 2016

Questions from Homework

4. Given f(x) = 3x* + 2, g(x) =+/x + 4, and
h(x) = 4x — 2, determine each combined
function and state its domain.

a) v=(f+ gx) b) v= (h — g)(x)

) y=(g— hx) d) v=(f+ h)(x)
\
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11.If h(x) = (f — g)(x) and f(x) = 5x + 2,
determme g(x).
a) h(x) = —x*+5x+3
b) h(x) =Vx — 4 + 5x + 2

(
¢) h(x) = -3x+ 11
d) h(x) = —2x* + 16x + 8
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Function Operations

To combine two functions, f(x) and g(x), multiply or divide as follows:

Product of Functions Quotient of Functions
h(x) = f(x)g() h(x) = ); ([‘;
h(x) = (f- g)x) h(x) = ({—;)[X]

The domain of a product of functions is the domain common to the
original functions. However, the domain of a quotient of functions must
take into consideration that division by zero is undefined. The domain of

a quotient, h(x) = % is further restricted for values of x where g(x) = 0.

Example
Consider f(x) =vx — 1 and g(x) = x — 2.

The domain of f(x) is {x | x = 1, x € R}, and the domain of g(x) is
{x | x € R}. So, the domain of (f- g)(x) is {x | x = 1, x € R}, while the

domain of (E (x)is{x|x>1,x+# 2, x€R]
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@ The combined function h(x) = (f - g)(x) represents the product of two
functions, f(x) and g(x).

@ The combined function h(x) = (é (x) represents the quotient of two
functions, f(x) and g(x), where gfx] #+ 0.

@ The domain of a product or quotient of functions is the domain common
to both f(x) and g(x). The domain of the quotient (é}[x} is further
restricted by excluding values where g(x) = 0. i

@ The range of a combined function can be determined using its graph.
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Example 1

Determine the Product of Functions

Given f(x) = (x + 2)? — 5 and g(x) = 3x — 4, determine h(x) = (f - g)(x).
State the domain and range of h(x).

§0)= &Nx12) - 5 5

SO = %24 x “Ix4+4-S = X +4x- |

To determine h(x) = (f+ g)(x), multiply the two functions.
hx) = (f- g(x)

h(x) = f(x)g(x)

h(x) = ((x + 2)* — 5)(3x — 4)

h(x) = (x2 + 4x — 1)(3x — 4)

h(x) = 3x2 g4 X% \}x‘_\@x_sx_‘_g\ How can you tell from the original
h(x) = 3x* + 8x% — 19x + 4 functions that the product is a

cubic function? M

$6) = X +4x-| (r\ﬁ §0= 5x-4 ('—/5} h) = 2% &-l9x+ U
D IX\XER] DL {XIXEA] . fx | XER3
or (~oo,oo‘) or (/00,"‘0 or (-00 ’003

\ R f5|3ﬁﬂ

Solution
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Example 2
Determine the Quotient of Functions

Consider the functions f(x) = x> + x — 6 and g(x) = 2x + 6.

a) Determine the equation of the function h(x) = (—?)[x).

b) Sketch the graphs of f(x), g(x), and h(x) on the same set of
coordinate axes.
c) State the domain and range of h(x).

§06) - X+x-6 3&)>3x+6 W) = 2o

X-9
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o
a) To determine h(x) = (E)[X], divide the two functions.
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h(x) = 5t 3= 2) Factor.
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h(x) = " E 5 X + —3,2 Identify any non-permissible values.
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b) Method 1: Use Paper and Pencil

2
X flx)=x+x-6 | g(x)=2x+sLh("l=m:X%—3.2]

-3 0 0 does not exist \\AQ @ (.—5.—)/3\
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¢) The function f(x) = x* + x — 6 is quadratic with domain {x | x € R}
The function g{x) = 2Zx + 6 is linear with domain {x | x € R}.
The domain of hix) = (ﬁf)[x] consists of all values that are in both
the domain of f(x) and the domain of glx), excluding values of x
where f(x) = 0.
Since the function h(x) does not exist at {—3_. —%:] and is undefined
at x = 2, the domain is {x | x # —3, x # 2, x € R}. This is shown in
the graph by the point of discontinuity at (—3, —%) and the vertical
asymptote that appears at x = 2. How do you know
there is a point of
Domain of \ discontinuity and
fix)l=x*+x—86 0 an asymptote?
Domain of :
gix)=2x+ & 0
Domain of " . "
_|g —3 0 2
hx) = (300

2
The range of h(x) is {y| v+ 0, —%, ¥ E R}.
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Homework

finish #1-9 on page 496-497
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10.2 Products and Quotients of Functions,
pages 496 to 498

1. a) h[x}zf—:;g,k(x]:i_i_g,x?e;
b) h(x)=6x +5x— 4, kix)=25—1 2 2

3x+4° 3
0 h{x}:(x+z]\;—x+5,k(x]=7";‘3,;:3—5,
x#F -2
Y —= Wx—1
d) h(x)=+—x +7x B,Hx]——m,l*_:x{ﬁ
2.a) -3 by 0 g -1 d) 0
3. a) FIZ b) VA
Ax) = Fxa) |] T[] | 9 ~ ) A -
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4.a) h(x)=x*+ 7x* + 16x + 12 b) h(x) = x* — 3x* — O9x + 27
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domain {x | x € R}, range {v| v € R} - g\ 4 | 2te P k
| S elax=x2-9
H.’" e L™
1 ' ¥
) hix)= ©1x domain {x | x € R}, range {y | y € R}
A V4
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domain {x | x# 0, -1, x € R},
range [y |y = —4ory>0,y€ R}
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c)

5.2) h(x)=x43 x# —2 b) h(x) 13,::% +3
A e 7y
fil)= e Sx 16\ i At iﬂ‘:’(_a f
- - S
i |
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Sl_nol 28| & 72 o] % B : 2==;,-
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pels | X 45X+ D P
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; NP ,--) JX)=x -3
domain {x | x # -2, x € RL - 8 Ox)=2*=-3
range {v| v # 1. v€ R} 1 v

domain {x | x # 3, x € R},
h[x] ,X% —1,0 rangg{y’ly:f:u,%,}"ER}
T
o= X+ [ 4] :
1 \ ‘lgl:x}::
X 2
}EE?
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x4+ T}\
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b)
d)

o)

o)

b)

domain {x | x # —1, 0, x € R},
range {y | v # 0, 1, v € R}

y=x"+ 3x"— 10x — 24

j.r=
y=
glx)

glx) =

glx)
glx)

¥ —x—6 L x# -4

0) }r=b x# —4

x4+ 4 x4+4°
¥ —x—6
x*+ 8x+ 16’ x#—4
=3 b) glx)=-
d) glx)=5x-86
=x+7 b) glx)=vx+6
=2 d) glx)=3x*+ 26x—9

7

e

HziE

¥'=-48.99808

flx):

domain {x | x € R},
range {v | v € R}

g(x): domain {x | x € R},
range
lv|—-1=v=1,yveRl
domain {x | x € R},
range {v | v € R}
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10.

11.

a)

b)

a v

c)

4

i

domain
x| x#(2n - 1]%,

nel, xe R),

=i

| IL

range {y | v € R}

ffi=ce

T0ER
R

range {y | v € R}

[1|I domain {x | x € R},

=1

'=-7.Bi4q4EZ

_ )
glx)

The graphs of y =

sin x
Cos X

b) v=flx)flx)

and Vv = tan x appear to

be the same. The graphs of y= 1 — cos® x and
¥ = sin® x appear to be the same.
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