Day 12 - Combining Functions (Product & Quotient) after.notebook September 19, 2013

Questions from Homework

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

a) y=(f+ glx) b) y=(h — g(x)

) v=(g— hlx) d) y= (f+ h(x)
I=32+3 O {xIxer}
A=W W x| x=4 xerd

=0
X2-4

wWe="x-3 DU fx|xeR}
Dy= 56 +3Q0 S Y= 5)()4’%)\ & Y= f&)*\rf‘t?:)
\y'b?-tB +Ix g,=5<-T=( -('-(x-?\ 3=3x’-\3 + X
DXz Y xen) Y= ed YT
b {xbeter] O {x|xead

11.If h(x) = (f — g)(x) and f(x) = 5x + 2,
determine g(x).

a) h(x) = —x*+5x+3

b) h(x) =Vx — 4 + 5x + 2
¢) h(x) = -3x + 11

d) h(x) = —2x* 8

»H WO = F® - 9(x)
e =D - SQ
o) = Sxxd +ax™ Iox-%

&‘p = aC-x -6 \
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Function Operations

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

Product of Functions Quoﬁer}iE of Functions
X

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

h(x) = (f- g)x) h(x) = (g)[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 x—‘ =0
/XS

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(é)[x} is{x|x>1,x#2,x€R| X=-9=#0
X#0
VA yA .
(f - gkx) T lig
A / A ! grl ‘
B [ /1ol B . gix)
2 / — 2 I '\ —
- f(x) - el fx
< -2 Pid 4 () Ec: < —Z 4 b ?('
> > \ .
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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).

Solution

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

h(x) = (f+ g(x)
h(x) = f(x)g(x) / — (X"'}X““}} 5

_ °
h(x) = ((x + 2)° — 5)(3x — 4) X% x tox 4 -5
h(x) = (x* + 4x — 1)(3x — 4)
h(x) = 3x3 — 4x? 4+ 12x* — 16x — 3x + 4 How can you tell from the original

h(x) = 3x° + 8x% — 19x + 4 fun_ctions that the product is a
cubic function?

The function f(x) = (x + 2)? — 5 is quadratic with domain {x | x € R}.
The function g(x) = 3x — 4 is linear with domain {x | x € R}.

The domain of h(x) = (f - g)(x) consists of all values that are in both the
domain of f(x) and the domain of g(x).

Therefore, the cubic function h(x) = 3x* + 8x* — 19x + 4 has domain
{x | x € R} and range {y | v € R}.

Cubic Funchans (S - évgé)

A
WV,




Day 12 - Combining Functions (Product & Quotient) after.notebook September 19, 2013

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) = (—g)[xl.

f

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).

Solution

a) To determine h(x) = (%)[x}, divide the two functions.

hix) = (5) (%)

f
e
=50
h(x) =
h(x) = Factor.
h(x) = |

h(x) = Identify any non-permissible values.
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b) Method 1: Use Paper and Pencil

2
X f(X)=Xz+X—5 gx)=2x+6 h(x)=m,xrﬁ—3,2‘|
—3 0 0
_‘| —E 4
0 -6 6
2 0 10
3 12
4 14 14
[} Zy i
| 8 |
| ° |
| s | How are the
- I y-coordinates of

points on the graph of
h(x) related to those

S

on the graphs of f{x)

mJ

l.l f’ and g(x)?
fasx+xle| 0 |
\ 8 [
\ /
\ A |/
\ - ! 2l e
.l = HX}: = =
i [
NENEAESE T 6 b
VL
\
A
gix)= x|+ b &

=]
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¢) The function f(x) = x* + x — 6 is quadratic with domain
The function g(x) = 2x + 6 is linear with domain

The domain of h(x) = (Ef)[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 i= This is shown in
the graph by the point of discontinuity at (—3, —é) and the vertical
asymptote that appears at x = 2. How do you know

there is a point of
Domain of - \ _ discontinuity and
fix)J=x*+x—06 0 an asy mptote?
Domain of -
g(x)=2x+ 6B 0

]
]

Domain of . " :
hix) = {%){x} —3

=]
P £

The range of h(x) is
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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 -
- _ . \
fix 4 Nl hg + 1%
!,f T 9%
=
[ A NE R AT MR B
“ > S 2
6| - .y ¢ X ™
1, N L
| atx) v
y 4 -
4.a) h(x)=x*+ 7x* + 16x + 12 b) h(x) = x* — 3x* — O9x + 27
¥ W) =L 3L G4 274
\\ /N 30 '!
\ L, \ T\ [ 4
ILX}= K- 4 oX+b - \' |," \o j’ !
ST e Ja/Z2 0] | - X \ - |
1 \ \ /
w=xe2 [ T \ } /
hix)=x jr;'x +[Tek H1£ l
14 |' 5‘\
¥ O NEX =B \i"’
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
_mxx_ ‘I l 4 .--__1
I+ 1z [ x " ‘l QU—-E
Li\a
Ji A\
e 'h:%
=Fr=r—1 [0 P
\2
A=
T XN ‘%l
Vil by

domain {x | x# 0, -1, x € R},
range [y |y = —4ory>0,y€ R}
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5.2) h(x)=x43 x# —2 b) h(x) = 13,::% +3
A e 7
f)=x2+9x 16 \ { *‘\ l frﬂ': L /
\ ] g x 78 f
i |
e /
< > N [
—10l -8/ 6 472 o] [ S ol g
el | XP4HSXHB 5 BRYAN i
T T D=r i R\ A
domain {x | x # -2, x € RL -~ 8 gixi=x2"=3
range {y |y # 1, v € R} 1 ¥

domain {x | x # +3 x € R},

€) hix)= » range {_Vl ¥ #0, = }, c R}

1:

+-1,0
F A
i
A

f
/

A
4

}—l_d

gix) =

1
hoi = X[+
li 1

X

2
(=

— I ] 2

‘)«'1: \ r
x4+ T}\

|

* r L r

domain {x | x # —1, 0, x € R},

range {y | v # 0, 1, v € R}

M

6.3 yv=x+3x"— 10x — 24

b) y=w x# -4 o y=b x# —4

x4+ 4 x4+4°
_ X¥-—-x—6
V) y= erexrae 7 *
7.a) glx)=3 b) glx)=-
0 glx)=+vx d) glx)=5x-86
B.a) glxl=x+7 b) glxl=+vx+6
0 glx)=2 d) glx)=3x"+26x-9
9. a) - flx):
domain {x | x € R},
e | rengoly|yeR)
= ~t | glx): domain {x| x € R},
range
lv|—-1=v=1,yveRl
b) [i=tEREMcismn domain {x | x € R,
' range {y | v € R}
H=EE VY=-48.99808
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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.

September 19, 2013

11
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