MHEF 4UI Unit 7: Day 1

Date: Dec 3/[Y UNIT 7: WORKING WITH FUNCTIONS
COMPOSITE FUNCTIONS

Definition of a Composite Function

For two functions f'and g, the composite function f(g(x))is formed by
evaluating fat g. This new composite function f o g, is called the
composition of fand g, and is defined by (f o g)(x) = f(g(x)). In this
situation, the domain of f is the range of g, provided that g is defined.

Ex. 1. Let £ ={(3,2), (5D, (7,4), (9,3), (11,5)} and g = {(1,3), (2,5), (3,7), (4,9), (5,6)} . Determine

a) (f°2)3) b) (g°/)3) ©) (f /)0 d) (g°2)3)
=F(ge2) = glFes)) — FFE) -3 =)
= £ =50 =f¢) -9

8 =2 d.n.€.
=Y =5 o undafind .
e) fog‘/o.\\f‘LS- f) Dfog .'{',2/3145

=f 03(703
0,2, Q0,649,433
Ex.2. If f(x)= Jx | g(x)=x+5 and h(x)=x" - 1 , find each of the following:
X

a) (feog)4) b) (g°/)4) ¢) (hofog)-5)
-+(9) =9(2) o)
=9 = . d.n.€ of unolefined
=3
d) (f°g)(x) e) gof f) hog)
=q (F()) = h(gCx)
= C
F(% 0) :_g(&o?) =h(§<+‘5)
‘:‘7E (7(+S) - +5 = (x+Q)* ——‘7—(_]‘_\5
(1(»8\(3(} = x+s!
or (x+sy - |
= x+S

— x4 15 5% +124
xX+5




Recall: f(x)= Vx , 2(x)=x+5 and h(x) = x? —l
- te) i from+
D xif (fe)®=(go/)®) Fromd)ze) W) xif (hog)m=0 Trom T

,|7(+5| :\}7"“5 2 | _
S re looth gidas (’K‘l’S\) x5 O
r+S = (FR+SYTA'+S) (x4Sy=_1_
x+5 =% 41007 +25 XS
_1_—_
quu,o\r{ \OO_H\ %\OLJ*S /)(+5 = l
4 =x % :‘_Lf
Clack: Ly = Jx5 | RS=14'+5
_— = [ = 2+5
=3 =7
TLSERS 'L

e x =Y 1S o exTTaNgeuS Voo

o Hhgre 1S NO solufo
Ex. 3. From the fu

1ons listed 1in the box, find two whose composite function is 4(x) .

p(x)=x-3  f(x)=x
g =vx g =x+1

a) h(x)=(x+1) b) h(x)=+/x-3 ¢) h(x)=x>-6x+9
hex) :‘FCCY (1\3 W(x) = 3( FO(D ) =(x—3)

Neo {:(P(xB)

Ex. 2. Express / as the composition of two functions f'and g, such that 4(x) = f(g(x)).

a) h(x)=+x>—-4 b) A(x)=2sin’> x—3sinx+1
acx\):'xz—% CK\ =S(hX
Lao= Fex) = 2x=3x+|

¢) h(x) =7 ! 5 d) h(x) =207

—X
2 (x) = bx++
Cx) = |-x 3 X
_ L () =4
) =K

HW. pg. 152 #1, 3 odd parts, 4, 10, 11



MHF 4Ul Umt 7: Day 2
Date: D/ COMPOSITION OF FUNCTIONS CONTINUED

Definition of a Composite Function

For two functions fand g, the composite function f(g(x))is formed by
evaluating fat g. This new composite function f o g , is called the
composition of fand g, and is defined by (f o g)(x) = f(g(x)). In this
situation, the domain of f is the range of g, provided that g is defined.

Ex. 1. State the domain and range of fand g. Use the graphs of fand g to Yhelt) =221+ 4
evaluate each expression, if it exists. If it does not exist, explain why. 8
\ [ 1]
Df=ﬂr?(e!?\ Bexe D ={X€ﬁ?/—3£%£|} \\ : L //
x £ I
R, = {yeR| Oéulécﬁ, RngueR\ ‘Z&Wééi y \
b 0 J ‘ \VARF/ANE]
) (oD b) (gD O (feg)0) fle) e
___8(‘(}:{@-03 = 3(27 (»7.)) F-E}C(a%oﬂ ) K
—9 -9603 Jhokrﬁr\d/d'”'e 1

(L} is not e domadin no‘? ‘F)
Ex.2. If f(x)=2x-1, h(x)=x" —2x, g(x)=In(x—1) and p(x)=cosx determine:

a) f7(x) b) g™

| ot y=3x—| Lok y= dnGeD
Fov INULIrSe For nuerse:
X JLV\(\(] |>

X= Al | x _ __\

do solue é c \3
2 U = K+l 4= <+
- x+l

)C() x+| ”8

& (/o)) ) g
— 057 10) =o' (3m)
5= _ g (Dncx)

—Q(%+I | - e +
= x—| +|
= X4 —| _

=



Recall: f(x)=2x-1, h(x)=x"—2x, g(x)=In(x—1) and p(x)=cosx

e) hof
-_—_h(—ﬁ(x)\)
= h(2x-1)

= (2x~1Y - 2(2%- )

= (2x=1Y2r=) —2(2x-1)
= " Yx AL

— Yx=Fx +3

g) x,if (hog)(x)=0
n Gj x)) =0
‘f\ (,Qn(x—l)> =0
Eincx-ﬁ]z- ZDU\ (x-n} =0
(ot o= L Ge=1)

or—2o. =0

ala-2) =0

a.=0O oV =T
N=2Z
Inexn=0 Ine) 2
x—| =< X-l =<
N~ :_—_{ ’X:Q_z+l
SN EL

_9(—;1 oV X:Cl"—l

D (hop)X(Z)

h) x, for 0<x <27 if

(fop)x)=-2
52(\9(%)\:”1
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MHEF 4UI Unit 7: Day 3
Date:

1. Given f(x)=log,x and g(x)=x’ —5x° +2x+8, determine

a) h(x)=(f°g)(x)
hex) =F o)
hex) = TCC-5x +2x+9)

h(x) = chg}(f—sﬂ 2245

CxH 1S o “FO\QJFDT\

K —hx+8&
XeA1) X35 42X+ ¥
X4
— Y+ 2X
—bY -G
”’57%3

T X8
o

' 9(—!3 =0

2. Given f(x)= 1 and g(x)=+x+2 , determine
X

2) h(x)=(g° /)
h&) = 3(4 (X))
heo=9 (?'Z)

ho) =\i7‘< +
e
hex) = § =2

- D, freR| % o x>0}

WARMUP

b) D, For domoin ot hex)
e BXTH2x 48 >0

Ledt §6%) =x>-5x "+ 2%x+8
%oa = (x4 XX =bx+8)
= o902

C oy ove —l,2,4
SRS (o siv\?/&)

S D {xeR) - 1e x4, 7> 4]
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MHEF 4UI Unit 7: Day 3
Date: D—QC_\\ / M— APPLICATIONS OF COMPOSITE FUNCTIONS

N

Ex. 1. Refrigeration slows down the growth of bacteria in food. The number of bacteria in a certain
food is approximated by B(T) =15T* — 70T + 600, where T represents the temperature in

degrees Celsius and 3 <7 <12. Once the food is removed from refrigeration, the temperature,
T(t), is given by T'(t) = 3.5t +3, where t is the time in hours and 0 <¢<3.

a) Write the expression for the number of bacteria in the food, ¢ hours after it is removed
from refrigeration.

BH)=E-T®
= B(T(#)
= B(3.5¢4?)
— 15(3.5t+)F— FO(3St+32)+ 60O
= |5 (3 S35+ ~F0(2.5t+3) +600
;. BA#) = 193,95t 430t +525

b) At 1.5 h, about how many bacteria are in the food?

BOL.S) = 193.35(1.8) +30(1.8) +525
(VL

"o Hare. owre opprox im
lo%2 \cose o ,

¢) When will the bacteria count reach about 1200?

Cind t whan B&=1200

\%3.?5—@ £330+t +525=1200
193 F5+° +30+ =615 =0

_bt b Yoo

t= RN

Lo —10t J (G 4193 35 45)
B 2(133.39)

- Yot JSo (625"
B 263.5

_30tJ 5061025
r_ -¥o-{50028" _ += DfO;ﬁ%é;”—
33.S 3y

Uhadmassodb e =1
oLt ES ot oocerio. counhT™

: 'n o\c(/\ O\\OQKN*_ ll@q
%{o\p\omxi modely Lrour 245 mindey



Ex. 2. A circle has radius .
a) Write a function for the circle’s area in terms of r.

Formula: k=" Funetion: AF) =T re

b) Write a function for the radius in terms of the circumference, C.

=2 o _ O
C _c Funchion: r(c) = T
T

¢) Determine (Ao r)(C).
M) > A=
= N (=)
=)

—x C*

| Ll.—W'/-l
d) A tree’s circumference is 3.6 m. Wgat is the area of the cross section?
h(z.0) = L—if :
¢ S
- T ades |03 m*
:1.03 Q\F;Ipro)( 12eN ' :

315

Ex. 3. A spherical hailstone grows in a cloud. The hailstone maintains a spherical shape while
its radius increases at a rate of 0.2 mm/min.

a) Express the radius, 7, in millimetres, of the hailstone, as a function of the time, #, in minutes.

b) Express the volume, V, in cubic millimetres, of the hailstone, in terms of .

3
\Jclj_’ﬂ'fg or \/<r>:iﬂ-r
2 - 3

¢) Determine (V or)(¢) and explain what it means.

V=l &) S = I
o %\\mm voltums

3
=4l ) ot Hro hodlston
_ 4w g otteyr £ AU LS -
-3 125
d) What is the volume of the hailstone 1 h after it begins to form? L —(—D
= Y4 > ' \stona 1S
B N ot
23230 mm® o‘}aPFOX' : 3
1239 > = 10

HW. Worksheet on Applications of Composite Functions
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MHEF 4UI Unit 7: Day 4
Date: WARMUP

Ex. 1. Given f(x)= 1 and g(x)=+/x+2 , find
X

a) h(x)=(fog)(x), graph and state the domain and range.
her) =F (q@)

ho) = f (X2

I

hX) = e
®C—1\ro\‘3\f\ “a: j A+2

i
e D {reR [ 2>-2]

A S R&Jé@l g”i

R—
»
>

—

R A

b) x,if f(x)= g(x)and illustrate your
solution graphically.

L= [x+2
X = X
Squodre oot Bk S
Lo x2
x* \ y
2
I :7(3+ 27(2 ] C%?’ﬁ |
0 =1 -] P A
Lt 2 L
= X\fﬂ X "'7(’(\)
Foa:x%ﬂuz,@,l o =(xH Y ~ £ JOy=HNED T\w_
PehH=0 X+\=0 x= 201 a

7(3—1\1100\ o =-| e )
< 2 .
5__,§t1:__ B, x=7S "0~H\L$D ludon tov
K1) x 34+ Lx2+0X-| 5 2
e o —FO(} —QCK) \S
T X0 @ Lt

%:.’ N %@V\tﬁﬁ rooJYS r=
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Ex. 2. Given f(x)= Y and g(x) =2x+1, determine:
X+

a) g (%) b) f7(x) 3
Hr YZinuuse, Hor Ha mutrse:
X = ;L& + x :___E:{

I
Flm J 3<§<—?‘?—Z‘x§

-1
¢) (g°f)x) d) (g°f) ’?x) ) 7
g(ﬁ(ﬂ) B x+z> et 17w
[ Fov Mo (MUY SR
= '1(7@2, + ) L(_ B\J:l =
= X ﬁ—— G‘F A —
X+ * A+2 ’XD«—'LX —3‘a+2’ L () x- x-3
35 - 2x
(le( -3) ’i—_éf(

;: x=3

Ex. 3. A company produces a product for $9.45 per unit, plus a fixed operating cost of $52 000.
The company sells the product for $15.80 per unit.

a) Determine a function, C(x), to represent the cost of producing x units, in dollars.
Clx) =9q.45%x+52 060

b) Determine a function, R(x), to represent the revenue generated by selling x units, in

dollars. RC?{) — [5 %%

¢) Determine a function, P(x), that represents profit.

Py = Rex) — CGx)
Ox) = 159 — (45X +52000)
P = 6.35x -5 2600

HW. Using your answers to Ex. 2., show that (go 1) = f ' og™.
More Applications of Composite Functions Worksheet



