Day 14 - Combining Functions (Sum & Difference) after.notebook May 30, 2016

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)

W)= S §(0 "ARRIA)

¥
N -6§.
"Q-0 3()\\ W(x) = @(x\



Day 14 - Combining Functions (Sum & Difference) after.notebook May 30, 2016

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).

® The domain of the combined function formed by thesum [ ] [ [ [ [ ] 7 S
or difference of two functions is the domain common to =0+ 9
th.e_;nl:lmuiuﬂ;l}f;.u:]m?ﬂllls For Examlf:ﬂ T \ 7

omain of f(x): [x | x =<3, x€

Domain of g(x): {x | x = —5, x € R} &F—% < CRERRECEN 3 E‘

Domain of h(x):{x| -5 =x <3, x€ R}

# 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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Example 1
Determine the Sum of Two Functions

Consider the functions fx) = 2x + 1 and glx) = %

a) Determine the equation of the function hix) = (f + gl(x). (‘\&)

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

¢) State the domain and range of h(x).

d) Determine the values of f(x), glx), and h(x) when x = 4.
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Hiowr are thie y-coord Inates
of polnts on the graph of
hix) related to those on the
graphs of fix) and g(x)7
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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) = 4* + 2(4) 4
hi4)=16+8+1
h(4) = 25

May 30, 2016
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Example 2
Determine the Difference of Two Functions

Consider the functions flx) = vx =T and glx) = x - 2.
a) Determine the equation of the function hix) = (f— gl(x]. (S\A\’J*(&C‘/)
b) Sketch the graphs of f(x). g(x), and h(x) on the same set of
coordinate axes.
¢) State the domain of hix].
d) Use the graph to approximate the range of h(x).

Devnah. | Dewvrm -
? ‘C\((’\Z;‘—Gfg—(gzﬁ) $()=3x1 (/% 3 3(7&\= %) (7 )
= B IXIxedd

X2\
M= IXA-x 43 fxixzl xer)

b) Method 1: Use Paper and Pencil
For the function f(x) =+x — 1, the value of the radicand must be
greater than or equal to zero: x— 1 =2 0orx = 1.

X fod=vx—1 gd=x—2 hx)=vVx—1—x+2 lwhy Is the functlon

h{x) undefined

2 undefined —4 undefined when x < 17
-1 undefined —3 undefined How could you
0 undefined _z undefined use the values

In the columns

1 o -1 1 for f(x) and g(x)
2 1 0 1 to determine the
5 2 3 _q values In the
column for h{x)?
10 3 B -5

How could you use the
y-coordinates of polnts on
the graphs of f{x) and g{x)
to create the graph of M(x)?

AW = x| - x=d
DL I\ X or 1)
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RAYgL 1, 4] o Coyla)
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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
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8- 2a) Y b) [T VA T o #7]
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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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