Day 2 - Combining Functions (Sum & Difference) after.notebook December 09, 2019
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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) = fix) + glx) h(x) = fix) - glx)
hlx) = (f + g)x) hlx) = (f 5 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).
e domain of the combined function formed by the sum T T 11111 yh T T T ]

or difference of two functions is the domain common to hi)=0+ 94

the indivi.dual functions. For example, [ | 9

’Hnmﬂfn of flx): {x | x=3, xe R} g‘-———s \
Yomain of g{x): x| x = -5, x€ R} e =T 5o T ;—;—
Domain of hix): {x| -b=x =<3, xe R} -5 P_ m 5
® The range of a combined function can be determined i +

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 f{x] = 2x + 1 and glx) = x*

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

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).

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

) :&1@% 93l (A e 1)
W)= ek X0 falxea {x\xeal
W) = X4 dxA | (- 00, ®) Coo @)

b JO)=3xl o j(x\ﬂ(} W)= X4dxsl o

w R
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How are the y-ooord Inates
of points on the graph of
hix) related to those on the
graphs of fix) and glx)?
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Howr are the y-ooord Inates
of polnts on the graph of
hix) related to those on the

graphs of fix) and gx)?

-

t) The function flx) = 2x + 1 has domain {x | x € R}
The function g(x) = x* has domain {x | x € R}.
The function hlx) = (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 g(x).
The range of h(x) is {y | y= 0, y € R

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

flxl=2x +1 glx) = x? hix)=x*+2x+ 1
flal=z2(a)+1 gle) =42 hl4) = 4% + 2(4) 4
flal=8+1 gl4) = 16 hld)=16+8+1

fla)=10 hi4) = 25
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Example 2
Determine the Difference of Two Functlons
Consider the functions f(x) =% =T and glx) = x — 2. l/
a) Determine the equation of the function h(x] = (f — gl(x). (S\.\kx'fac )
b) Sketch the graphs of fx), gx), and hix) on the same set of

coordinate axes.

¢) State the domain of hix).
d) Use the graph to approximate the range of hix).

- Dewnahn - ‘ Dcvwr\o.;n'. -
? :?)_:Gig_(?@ S(x)=S;’T (/% 3 3(7&\= %9 (/ ,
M- 20 Y IEe IXIned)

X2 | o (-
‘\(X\: {x——\—x ) {X\XZ‘,Xé?\S ,00)

o (_\ ,co)
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 =z Dorx = 1.

Why Is the function

X fix)=vx—1 gx)=x—2 hx)=vx—1—x+2 h(x) undefined

_2 undefined —4 undefined whenx < 17
—1 undefined —3 undefined How could you
0 undefined _z undefined use the values
; o ; » In the columns
- for fix) and g{x)
2 1 0 1 to determine the
c 2 3 -1 values In the
column Tor A{x)?
10 3 8 —5

'Ly
8.
61 gx)=x—-2&
A-
How could you use the
21 fix)=+x-1 y-coordinates of polnts on

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

hp)=¥—1-x+2
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'y
8
5 alx)=x— 2
-
How could you use the
2 fix)= Y1 y-ooordinates of polnts on

.| the graphs of f{x) and g{x)
10 | % tocreate the graph of A{x)?

hix)=|[x—1 —x +2

Y

) The function f(x) = vx — 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
consists of all values that are in both the domain of f(x) and the
domain of g(x].

Domaln of - : % -~

fx)=x=1 01 What values of x belong
Domain of - — - to the domalns of both
glx)=x—-2 0 | fix) and g(x)?

Domaln of ) — -

h{x) = fix) — g(x) 01

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

vly=12yeRj 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

hix)=|x—- 3|+ 4
hix)=2x*+3x+2

€)

hix)=5x+2

hix)=—x*—3x+12 d) hix)=cosx—4

b) hix)=2x—3

d) hix)=x*4+5x+4
b) hix)=-3x¥-—4x+ 9

hix)=x—6x+ 1; hi2)=-7
m(x) = —x* — 6x + 1; m(1) = —6
plx)=x* + 6x— 1; p(1) =6

vy=3x+2++vx+4:domain [x|x= -4, xR}

v=4x—-2— vVx+4;domain x| x> -4, xR}
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vlv>1LyeR
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[yly<1,yeR]
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b)

VX+4d —4x+ 2;domain [x | x> -4, x€ R}
3x* + 4x; domain (x| x € R}
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8. a) r b) ] ry L]
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9.a) y=3x"+11x+ 1 b) y=3x"-3x+4+13

) y=3x¥+3x+1 d) y=3x"-11x+3
10. a) glx) = »* b) glx)=vVx+7

o glx)l=-3x+1 d) glxl=3x¥-x-4
1. a) glxl=x-1 b) glx)l=-vx—-1

) glx)=8x—-19 d) glx)=2x"—11x—6
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