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Wed: 2.7 - composing functions
Thur: 2.8 - inverse functions

Fri: 3.1 - deeper dicussion of polys
Mon & Wed: More Chapter 3.2/3.3
Thurs: review for exam

Fri: exam 2






MA115 :: Section 2.7 :: Combining Functions

Four easy way to make new functions from-old ones

NG 3
LA (F 1+ 0)(@) = f(0) +glz) , exn | T Lan [(Frdba= 2 - iy

AT
2. Subtract: (f — g)(z) = f(z) — g(x)

X (F-g)R)= R % -]
3. Multiply: (fg)(z) = f(z)g(z) -
e (€)= \L— x+l\
; ‘o £9) [ »

4. Divide: <> (r) = == <

g 9() e (X 3 (= T

The domain of the new function is the intersection of the domains of the
original functions, minus any points that make the new function undefined.

If f(2) = a2, g(x) = 2 — 2, hx) = é Hiz) = % Flz) =1 G(z) = V&
compute:
FDD\N\ﬂlV\ rDD\N\ﬁl\’“
o _ ey pmain
fe (f+g)x) =X+ X=2 (f —h)(z) = % R -5 vy
-2
RIS (9P ) = e
¥ =2 - \ -
(X =S} g —X—L ()L \ 2 = 1L \z
(4) - (FH)(a) = L
AT en NS
R V= XX=-2 _ -5 2%
| (3) @ = ] = o <§> (1) = X2

We can use graphical athion. Consider f(z) = 2? and g(z) = x and
h(z) = 1. -

&+ 9\ () = x 2 4%

(e
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:: Combining Functions

gy 'om'\'\ph‘\ %\avu— AV ‘6/‘4\\,\ - l;LcoW&S N&av-\ & “V"‘S“"“J

The most important way to combine functions is by composition of
functions.

Ihvlf*
You basically apply each fun¢tion rule, one after the other.
ow‘\(m uwP.D\.v
) Qet( wte %LL) A
For example, if f(z) = «* and g(z) = 2__4;_;[ we write

€ (2et\)
.. (or) fof g of x

@xny
h(x) =(£+-9)()

So you first applied the rule g, then applied the rule f. Notation

f composed with g ..
~"\"N\

B CEY R
(feg)(x) = flg(x))
1 1
I f(0) =2 o) =7~ 2, ha) = () = =, Flz) =1 Glz) = V&
compute: -
(7&—7, R A L
b(\&)‘ \ \
S ()~ —~
helW(x) = x| (e )£ - “c ) Fom - T AT S
*-b 2
4092900 =" Ta gy = k()= x4 £ () -
(H o f)(x) (foH)(m) =2 2T
€ Y \ _
_ Wb )= W L—\;,\—._l— - X2 ( L)) = #® (X ~2) T x>y
£(&)=% (ho H)(z) = L (Hogo f))(z)
Application: Imagine z is the retail price of a iPhone, you have a $50
coupon from Apple and RadioShack offers a 20% discount on all phones. X -SD
Give functions that model the purchase price of the iPhone after each of the ;
discounts, as well as if both discounts are allowed ( ‘g*\
< _ C (-
C\GO = i o} Wrow ooy S ovgan == SD -
- " “ p R0 drowt = X -2 = %A c )
Cldy =~ - ) :
Co() = ot '
-_—

1
g o e gty s G GO
CL\ (') = ®>\> \'% "6@\ ald¢ \ﬂ (-O\»"‘PV‘ e H‘- pLY #

A\ }\)
Co e () = €, (x=%) = .8lx-0) = L& —He
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on the x-axis and its other two vertices are above the x-axis, W
lying on the parabolay = 8 — x°. A=Q.w
Todeeww whee ¥ = L63- = fe_o?
\awaﬁ k\’u— (& y (8 X >(2x)
= I5) N
y=8 —x?
w
(-x ,%- %) dox (», 8-x")

Volume of a Box A box with an open top is to be
constructed from a rectangular piece of cardboard with
dimensions 12 in. by 20 in. by cutting out equal squares
of side x at each corner and then folding up the sides
(see the figure).

+(a) Find a function that models the volume of the box.

(b) Find the values of x for which the volume is greater (l Al 'Ml =\ > zo0

than 200 in’.
(¢) Find the largest volume that such a box can have. (2 62.7 , 0C VW
«—20in.——>
1 l X X

X X

12in. N, .

0 ’ IK
X X \2
A

= x (20 -2 (W2 —2.%)
A¢66\-u, 3 .. Oowvl,d’hﬂs Guove— Q &&, w laﬂrr T alve
Mot /wanva Vw\,(cws .

. Inscribed Rectangle Find the dimensions that give the chg '5
largest area for the rectangle shown in the figure. Its base is WL‘“

vos W
oOVve_ y = [s) ,x :i)ﬁ




'H’: ,Q\LJ; (2743L\ =C>'ll®'-h7-)% - ;hm

Area A rectangle is inscribed in a semicircle of radius 10, x‘4 \,7 = |5
as shown in the figure. Find a function that models the area
A of the rectangle in terms of its height ﬁz

—— = L 2
e 5 @ e P e
. (xh) =P %2+ L* = e

2
X = \® —W\t

S X = \Tos “r
(T =~ LK)

Length A woman 5 ft tall is standing near a street lamp

that is 12 ft tall, as shown in the figure. Find a function that : !

models the length L of her shadow in terms of her distance d -

from the base of the lamp. i ‘ b2
G-

— ! h.

s _ |z 9
= =7 L Suwalav
L L 0( \ A'
A= e ‘
ISA = (2
SL T
sA=L e
Sd=L
ﬂ
¢ Light from a Window A Norman window has the
shape of a rectangle surmounted by a semicircle, as shown| 15 — J_E ' s
in the figure. A Norman window with perimeter 30 ftisto |, , — < ‘/m 24N s A
be constructed. X —\‘L"’,’( w
(a) Find a function that models the area of the He MNav AW comn
window. - sy
. v da —
(b) Find the dimensions of the window that admits the M & et AV !
greatest amount of light. / <
-\ z T = &
AT, A b M - ,z""ﬂ'\’ L \'\-QA'L 2
z S 2
r - \' p -~ ’“_’
\-\—e.wz L o 5 3
D= +X+
i»\(\w.ﬂc— 2T\ Now AT L 6ok - (2emXY)
“ _ (297
2 -
w . : | S 4w -RE_TX w2z 0
o ~ — —_—
AR AR | — B b7
o (b 25 e (Y .
~ —\ D - =
GO =y KX x| T - 2K s (21?—"‘“-’7\
Y= .‘,‘_. (bb- L:-H\’)x\ = 1% - =%~ r) 4




