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Fri 11 Apr N 5.1 Composite Functions

Comments on the exam. Be sure to go over the key to the exam and try and figure out what you did
wrong and, more importantly, WHY you did it.

For example, look at problem #2. Did you understand the vocabulary and know the needed formulas?
¥ Did you know how to graph the liney =8 -2x? Itisy=mx +b

¥ Did you know what a "vertex" of a rectangle is?

¥ Did you know what the "origin" is?
¥

Did you know the formula for the area of a rectangle? A bunch of people wrote 1/2bh. Was that
because you did a problem just like this one in the PAL section on Tues and you read "triangle"
rather than "rectangle?"

Your mind tends to fill in the gaps and to see what it expects rather than what is actually there.
Read the following:

| cdnuolt blveiee taht | cluod aulaclty uesdnatnrd waht I was rdanieg.. The phaonmneal pweor of
the hmuan mnid. Aoccdrnig to rscheearch at Cmabrigde Uinervtisy, it deosn't mttaer in waht oredr
the Itteers in a wrod are, the olny iprmoatnt tihng is taht the frist and Isat Itteer be in the rghit
pclae. The rset can be a taotl mses and you can sitll raed it. Tihs is bcuseae the huamn mnid
deos not raed ervey lteter by istlef, but the wrod as a wlohe.

¥ The formula turned out to be the description of an upside down parabola. Did you known how to
find the vertex (which is the max area).

See if there were formulas you did not know, or if you mis-read some problems, or if you forgot
some procedures. Thinking about your thinking is called "metacognition” and it is very important
that you do that after every exam you take so you can see if there are systematic things you are
doing wrong in either preparing for tests or taking them.

Now, on to Section 5.1 Composite Functions

A composite function is a function where the output of one function serves as the input for another
function.

DEF: Given two functions, f and g, the composite function fog is defined as f(g(x)). The domain of fog
is the set of all numbers x in the domain of g such that g(x) is in the domain of f.

Givenf=x2-3andg=>5 - x, find:

fog

What is its domain? D of g is all reals, D of f is all reals, so D of fog is all reals.
fog(5)

fog(Ralph)

gof

gof(5)
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Given f(x):% and g(x):5x! 7 find

(f ! g)(x):f(g(x ):f(SX_7):(5X_27)_3 - 5x§10

D of fog:
D:g: all real numbers
D:f:x! 3
D:fog: Find values of f that make g = 3.
g(x) =5x!7
9(x)" 3
3=56x!7
10 =5x
2=X
So, domain of fog is x ! 2

We can also find this by noting that the denominator of fog cannot be 0. That is

5x110=0
5x =10
X=2
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pg 248 #36: Given: f(x) :X—-]|:3 and g(x) :%

Find fog and its domain.

"12% 1 1 X X
(fo0)(x)=1{a(x)) = Ix & _"!2%+3:!2+3x:1¥3x! 2" 3x1 2

% x & X
D:ig:x! 0
D:f: x! -3
D:fog:
3x!'2=0
3x=2
x=2
3
" 2%

So, domain of fog is #x|x! 0,x! 5&
$

Find gof and its domain.

(00 1)(x)= 0t (x)) = g4 s e = 2P 2= 2 6
#x+3§b

D:ig:x! 0
D:f: x! -3
D:gof: all reals

So, domain of fog is {x |x ! " 3}

Find fof and its domain.

1 1 1 1 X+3  x+3
(f”)(X):f(f(x)):f(xw]:(1]+ S 1+3x+9  3x+10 '3x+10 3x+10

X+3 X+3 X+3
D:f: x! -3
3x+10=0
D:gof: 3x=110
110
T3

"10&
So, domain of fof is $x|xI "3,x! “10;

% 3 ¢
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Find gog and its domain.
"12% 12 X
| = = - = =1 =
(9+9)(x)=5(a(x) 9 xe "r2% Sz
ﬁx &
D:ig:x! 0
D:gog: all real numbers
So, domain of gog is {x | x ! O}
. _2x!'1 _ X+4
pg 248 #44 Given f(x)— 1 2 and g(x)— T
Find fog:
2%“4,%!1 2x+8! 2x+5 13
" % 2x! 5& 1
(o)) =10 =1 g5 53 R T T
#ox! 5& " x+4 % X+4! 4x+10 13x+14 [3x+14
#2x1 58 2x1 5 2x1 5
D:f:x! 2
D:g
2x!15=0
2x=5
5
X=—=
2
D:fog:
13x+14=0
13x=114
_14
3
" 5 14%

So, domain of fog is #x|x! =, x! —g&
$ 2 3.
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pg 248 #62: If f (x) = 3x217 and g=2x+a, find a so that the graph of fog crosses the y-axis at 68.
(fog)(X):f(g(x)):f(2X+a):3(2X+a)2 | 7:3(4X2 +4ax+a2)! 7 =12%2 +12ax + 3321 7

(f19)(x)=12x% +60x + 68, a=+5 (fra)(x)=12x?1 60x +68, a=!5

Since fog crosses y axis at 68, the point (0, 68) satisfies this equation:
(f1a)(x)=12x2 +12ax +3a21 7
68=12(0)" +12a(0)+3a%! 7

75 = 332
a=15

a=+5

=12x% + 60X + 68
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pg 249 #70: The price p in collars of a commodity and the quantity x sold obey the demand equation

p=" %x +200where 0" x" 1000. Suppose that the cost C in dollars of producing x units is

co¥x

10

We have C as a function of x, and we have x as a function of p, so we can find the composition of C
and x to find C as a function of p.

+400 . Assuming that all items produced are sold, find the cost C as a function of price p.

First, solve for x in terms of p:

=—%x+200
5p=-x+100
5p-100 =-x
-5p +100 = x

Now, replace x in C

:£+400:
10

c=£+4oo
10

J15p+
c=N'5p+*100 50
10

Sometimes, we can "decompose” a function. That is, we are given a function that is itself a
composition and we find two functions that could make up the composition.

Decompose: h(x) = (x! 5)2 That is, find two functions f and g such that fog = h
There are two operations here: subtracting 5 from x and squaring. So, lets define

g(x):x! 5 and f(x):xz.We can see that

(-0)()=r{o()=1(x! 5)=(x1 5 =n(



