Day 14 - Combining Functions (Sum & Difference) after.notebook January 07, 2015

Questions from Homework
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Function Operations

To combine two functions, f(x) and g(x), add or subtract as follows:

Sum of Functions Difference of Functions
h(x) = f(x) + glx) h(x) = f(x) - glx)
hix) = (f + g)lx) hix) = (f - g)x)
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Key Ideas

® You can add two functions, f(x) and g(x), to form the combined function h(x) = (f + g)(x).
® You can subtract two functions, f(x) and g(x), to form the combined function
h(x) = (f — g)(x).

*I The domain of the combined function formed by the sum T T T T T T vk || T
or difference of two functions is the domain commeon to )= (7 + ()

the individual functions. For example, 0 }ﬁ"
Domain of f(x): {x | x < 3, x€ R} @ -
Domain of g(x): x | x = -5, x€ R} -g§ o \ .

Domain of h(x): {x| -5 = x<3,x€ R} 6 -4 -2 0 | 2 4

=Y

# The range of a combined function can be determined
using its graph.

® To sketch the graph of a sum or difference of two functions given their graphs,
add or subtract the y-coordinates at each point.
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1. Consider the graphs of the functions yA
f(x), g(x), and h(x). 5
a) Copy the table and use the graph of each function to complete - 1x)

the colummns. “: I}I
X F(x) gix) hix)

- N0 ZA N R Bk
1
2
4
j o
h 4

b) What do you notice about the relationship between each value of
h(x) and the corresponding values of f(x) and g(x)?
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Example 1 )
Determine the Sum of Two Functions

Consider the functions f(x) = 2x + 1 and glx) =

a) Determine the equation of the function hix) ﬂf+ gllx).

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 hix).

d) Determine the values of f(x), g(x), and h(x) when x = 4.

o hG)= )+ jbk\

= Ixal+ ¥

SG) = Dk KGO =y x|
D xRy O.{x[x€rd

b) Method 1: Use Paper and Pencil
X _ﬂl’]nzl+1dﬂﬂ-l‘“‘ﬂl’]!l‘!+zl+1
-2 _3 :
=1 - |
0 |

1 <y
S

How could you
use the values
In the columns
for fix) and gx)
to determine the
values In tha
column for hix)?

Howr are the y-ooord Inates
of polnts on the graph of
hix) related to those on the
graphs of fix) and g(x)?

hix) =5 +2x +1




Day 14 - Combining Functions (Sum & Difference) after.notebook

Honr are the y-ooond Inates
of polnts on the graph of
hix) related to those on the

graphs of fix)and g(x)?

¢) The function f{x) = 2x + 1 has domain {x | x € R}.
The function g(x) = x* has domain {x | x € R}
The function h(x) = (f + gl(x) has domain {x | x € R}, which consists

of all values that are in both the domain of flx) and the domain of glx).

The range of h(x] is {y | y= 0, y € RL.

d) Substitute x = 4 into f(x], g(x), and h(x].

flxl=2x+1
flal=2(4) +1
flal=8+1

flal=19

glx) = x*
gH] = 42
gl4) =16

hix)=x*+2x+1
hl4) =42 + 2(4) +1
hi4)=16+8+1
h(4) = 25

January 07, 2015
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Example 2
Determine the Difference of Two Functlons

Consider the functions f(x)
a) Determine the equation of the function hix) =

=+/X—T1and glx) = x— 2.

January 07, 2015

(f — gllx].

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

c) State the domain of h(x].

d) Use the graph to appn:rximate the range of h(x).

® "W&) = §K)-
= I%-1 - -§)
= W1 =%+

560 s S(T\

- X120 -a%x=21

I XX\ xedy

b) Method 1: Use Paper and Pencil

For the function f(x)

q0d=%-2
. X |X€R)

h(x)=§%-1 =%+
D X2 1 xerd

=+/x — 1, the value of the radicand must be
greater than or equal to zero: x— 1 = 0orx = 1.

- _ _ Why Is the functlon
X f)=vx—1 gN=x-2 hx)=vx-T-x+2 JF" 0 0

-2 undefined —4 undefined
-1 undefined —3 undefined
0 undefined -2 undefined
1 0 -1 1
2 1 0 1
5 Fd 3 -1
10 3 -5
I'T
81
1 | o=x-2
4.

whenx < 17

How could you
use the values
In the columns
for f(x) and g{x)
to determine the
values In the
column for R{x)?

How could you use the
y-coordinates of polnts on

the graphs of fix) and g(x)
to create the graph of hix)?
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i"r s
81
5 gx)=x-2
4.
How could you use the
2 ) =+x—1 y-coordinates of polnts on

.| the graphs of f{x) and g(x)
10 | x| 1o create the graph of A(x)?

hix)=|/x =1 —x +2

h A

¢) The function f(x) =+/x — 1 has domain {x | x = 1, x € R}.
The function g(x) = x — 2 has domain {x | x € R}.
The function h(x) = (f — g)(x) has domain {x | x = 1, x € R}, which
coneists of all values that are in both the domain of f(x) and the
domain of g(x].

Domain of . , % -

f)="x—1 011 what values of x belong
Domaln of ! - to the domalns of both
gix)=x-2 0| fix) and gix)?

Domaln of ) b -

h{x)= 7(x) — g{x) 01

d) From the graph, the range of h(x) appears to be approximately

vly=12 yeR). How can you use a graphing

calculator to verlfy the range?
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Homework

finish #1-11 on page 483-484
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10.1 Sums and Differences of Functions,
pages 483 to 487

1. a) hix)=|x—-3|+4 b) h(x)=2x-13
¢ hix)=2x¥+3x+2 d) hix)=x*+5x+4
2.a) hix)]=5x+2 b) hix)=-3x¥—4x+9
¢) hix)=—x*—3x+12 d) hix)=cosx— 4
3.a) hix)=x*—6x+1; h(2) = -7
b) mix)=—x*—6x+ 1: m(1) = —6
() plx)l=x*+6x— 1 pll)=6
4.a) v=13x+2++x+4;domain {x | x= -4, x € R}
b) v=4x—2— +x +4; domain {x | x> -4, x € R}
€) v=vX+4 —4x+ 2;domain {x | x> -4, xR}
d) v= 3x*+ 4x; domain [x | x € R}

5. a) 7 domain b) [Z 4 domain
P / x| x € R, B / [x| x e R,
N range " range
yLz 41, vly=1,veRl N / v|y=-1,y Rl
- ye 11
REIRE] [)v > | X ~ 14 |2 > | %
A 4
€) VA domain
- l=—--.. x| x =Rl
NEAENNEEER
v 120 |, [vly<1,v€ Rl
A
4
\
- 1
6. a) 8 b) & o 7
d) not in the domain
7.a) B b) C 0 A

10
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8- 2a) Y b) [T VA T o #7]
=Wk L"’ j"ﬁif} - = ‘ldlt’
/ Y=l L 74
~ y=(f+ gk 7
/e I
) x""x & » - '-E_Aj -
‘_3_5_, ol 12 4 [% ST a2 R 4 6 X
2 4
g{” Jf a \\
Jret-an FCt-oh 3
| [ h J

9.a) y=3x+1lx+1 b) y=3x"—3x+3

) y=3x+3x+1 d) y=3x"—-11x+3
10. a) glx) = ¥ b) glx)=vx+7

€) pglx)=-3x+1 d) glxl=3x"-x—-14
1.3 glx)l=x-1 b) glx)=-—vx—1

¢ glx)=8x-19 d) glx)=2x-11x-6
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