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Functions Unit 1
Tentative TEST date

Big idea/Learning Goals

In this unit you will learn about key properties of basic functions studied in grade 11. You will also learn about two
new functions: piecewise and absolute value functions. The key characteristics you will study here will enable you
to learn about more complex type functions in the next units: polynomial, raticnal, trigonometric, exponential, and
logarithmic functions.

Caomections for the textbook answers:
Section 1.2#84d x € R

Section 1.3 #10 typo-extra neg in the interval (—SQ 2)
Zecticn 1.4 3 (-4, -10), ignore the other points

Section 1.6 #6 one part is wrong 002x+5

Raview #15 piecewise: 3/2x-1 if x==2 and -172x if x=2

Reaview #17 piecewise: 30 if D==m==200 and 30 + 0.03{m-200) if m=200
Ch. Test&7a) (-2, 17)

Success Criteria

O | am ready for this unit if | am confident in the following review topics
o Factonng & Expanding (Pascal)

TV Handouls

Lin2ar Relations (fnd equatons, skeich, word prodiems] & Solve Squations & Lirear Svstsms

THREE Handouts

Quadratcs farmua, complzie eguare, find equations, sketohing, word proslzms)

Exponentias

TV Handouls

Trgonomelry (S0H CAH TOA, gna 13w, coslne 13w, unit drele, spedal irangize, [denttiss, sinusdials)

TV Handouls

Funzions (natallan, Inversas, iransformatiang, comain & range, eksshing, rajonal expressionsg)

THREE Handouts

O | understand the new topics for this unit if | can do the practice questions in the textbook/handouts
Specific questions will not be assigned, since it will depend on your knovdedge and skill (everyone is at a different level). The goal is
to do all types of questions quickly and without reference to notes or back of textbook or another individual. BUT you may not have
time to do every single question available .. so_._ If you are a strong student you may just concentrate on harder TIPS or APP
questions, while if you are a weak student yeu may want fo use all your time practicing the basic KU or COMM questions. The
number of guestions done should also be proportional fo your mark so far. If youw have very low scores, more practice is required.

Date pg | Topics # of quest. done?

You mev ke zsicad {0 show them

1-4 | Review graphs from previous grades
Gefting starled pg 2 in textbook

57 Review functions vs. non-functions
Section 1.1

8-9 Review transformations of functions
Section 1.4

10-11 | Review inverses of functions

Section 1.5 & Handout

12-13 | Piecewise Functions

Section 1.6

14-15 | Absolute value

Section 1.2 & Handout

16-18 | Properties of functions

Section 1.3 & TWO Handouts

REVIEW

Reflect - DIAGNOSTIC TEST mark , Overall mark now
Looking back, what can you improve upon?
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Functions studied in grade 9-11

For each of the following state the parent function and the equation of the graphed function. Summarize any key
~ information about this type of relation.
1.
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W] For each of the following state the parent fupttion and the equation of the graphed funcfion. Summarize any key
~ information about this type of relation.
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u) For each of the following state the parent function and the equation of the graphed function. Summarize any key
information about this type of relation.

hori2-&8Y "P}‘ )

Functions Page 5



S|unit 1 12AdvF Date: Name:

Functions vs. Non-Functions

1. What characterizes a relationship that is a function, and what may cause it to be a non function?
FW‘UHoY\S have Uhlfg onL O\Ai‘r\-&\((j) oy ?V\fvd' 1)
NON’F(AM,‘I’IUY\ ;C @3{‘0\‘)]’\ dots ot paugs o Wrhtal Sve *chl -,

@TM ae Two /e odp\,di for o srgle tep

2 4 b
() Equio fon 113 5"
2. ldentify if each of the following is a function or not.

m a. The input is the postal code and the output is a g {(-1.4).00,7).(5,-2).(10, 73}
person’s address.

b 2ty WT VES

2 et =
b. The input is button pressed on a vending machina e {@5)’(“’8)=(@9}’(0’ 4}
and the output is the item that you get.

Ves.

v A
i s LC-% i 3( ) .
\IES s %\L‘“’)(‘th | T) |
/ — NOT
d x+1 = name i\
w3 T
4 L Nae| | | [ | LN
e b G by
P ¥eS EEEEEE LS LN
g 15 j.  is x a function of y for the above? 1(:1)
f:
x v mvﬂrf—f«"*‘M\"\d
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3. What is the domain and range of a relation? . . -
Dcn\a{v\zaﬂ drfoved  valints aj "‘W VoL, % € dertd
. . ﬁ{_ el Y
RW\%}. = ok od]mb J ‘cﬁsw\ Yo §ivkn &om&\"\- ~ r"‘%w
—~
4. State if the following are functions or not and then state the domain and range. / /(3 _ £‘d""'-
m a. Youare in.vesltigating the average height of a grade f. L :[“2 in'kyrs
9 student in ajax. F Mhbh K‘K,D ) st
B B ELM ﬁrthq Shudted ﬂ«ﬂ\fo\x‘)( 4 ? 351"1’«
1 2 ¥
R= &H.ur hu‘iw‘ ] \ (
b. y=+3-6x S?)‘ root X - ﬁ'l : i \) ’
o.s / 4
JEV-6et3 /|
« W ‘«,‘\
J:%"@ma DR, | '\
bk horiZ: Goomprtt K:§ ER 470 \ \
IR 3 4 _ peme—p
0 .z ‘D:gieﬂ{)alé’\") B
e ’D’ix'—"\‘.lﬁ et
3 4

R’“ %jﬁ\\?\) \3 pa Q,,l)

\)”Z(li gt —4(-v) 7\ iox +ng‘§§;& )
= (-2 12) & Vs v= 9 P

- S (a-2) €% b:%xeﬂg} “\)c\zﬂs‘:\k\%*':\
\) R= %ne\i{\:)é:\'\) Qes\\gc\p\\—g:, L5\
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5. What is function notation? What are the benefits and disadvantages of using the function notation?

F\M\c)ﬂh\ NoYokion = /L () a—ovrprk fa) = =Y
O ““f"‘:\— Dis AAVW\W L‘)“(ZLL[LJJ

o f\o',"
F\Aéd"\b" ] 26 '+O
6. For each of the following identify the function that operates on the given |nput to produce the given output. W\“L“‘Y@
B a fix—o5x Ao )= 6x ~42kn {18) Qiveeer
0 1;
0 M
Cr v~ I EINE Ka)- Bt
b. g:|49|>|7 (‘nﬂf& 4 q )
I"\.4/ '\.2.'" % 4 0 ’3
L4 4 . A
0° [1‘1 .
¢ ki 90 || 0| O
180°) 1) W)= Cot
. 2005
/2\1*\/5‘] /_1\// 0 -
. 31&_\> 10 O\\mbN&\D 5 o 100 )5 aQ\m(}
S b
4|7 |17 : )754 )9«
“,ﬂ ‘\' g -5 || —54 '))
5] 126) "@’\ g Jigs )) b .54 Uw\: o&i*\\ii
PR L
0% (1024 .\ J A1) =324 Swva@*\ls—m)
4 128 Q ¢ Q\L‘Z\D \\'\‘)) M=\l
e. j:8 [—=]16 g*‘si Y@
12| |2 N L &\o +C
%

16) 1025 ) \QKV\ \ \ +0 JW«\ :vB\u\)\w}j
3 7 Forthe f|_| +3 8. Write th/i—ﬂiljj ;f i;cir-ctl\-e.a;ifunction of its radius

a. Find f r 1
ats € > 9. Write the perimeter of a circle as a function of its radius
= Jfas +3 =
e =53 of(20)=8 P(e) =omre
b Find /(') =g ~— =

10. Write the area of a circle as a function of its perimeter.

& x=22
e

\L
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Review Transformation of Functions

1. Describe what each constantin v =af (k(x—d))+¢ 2. Describe the most effective method of applying
controls transformations.

Pore X y=x D’Ai 4_5,0_

=20 713 gJ; s < I
2\ t 7\[ —F % (U) Facter owt—H KI;’
H igrére .
VEr'\'\"(aL S*r'-—\?/\-\ ex o=l or Covmpress a= 0, So 4hat d i vit \

/—’>
aﬂ\" rd‘*\u/\—ih XA, eX. a:th.

1
\L/—" »\Dr’\?smhl Corpress k=3 oc shedeh k=3
o reflect ™ y-axis ﬁa\ﬂk e

1 — shitt L%@zﬁ_"f(::; o (x-2)

kS

c— shitk wp e=5 o down C¢=-5

3. Sketch each of the following

4
a pgmhlx)=———7+2
6+0.5x
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E 4. Daniel has a lake in his backyard. He plans to raise fish in his lake. He released 100 fish number of fish (in hundrecs)

in his lake in 1996. The graph balew represents the number of fish in Daniel's lake in T RHARTN
terms of the number of years since 1996, Let the function fit) represent the number of EERERP A RNaARN
fish in Daniel's lake in terms of the number of years since 1996. ! /; d I
AT RH T RA T
AT A
The graphs shown below are a transformation of the function f(t) shown above. For each of /:V i ¥ ("L,
the following explain the real-world meaning of the transformation and use function notation to ANNENRNR [WEN
represent it. g '7'/-
N A
- number ur'yL.ars

Name:

nurmber of fish {in hundreds)

419
F

2
?

A
T

RS -FC" J:B

: released

4 ~ iz h

fish ond Heyre

0(” \'\a N

numher of years

number of fish (in hundreds)

i2 L -t
,de-w\’ s 1‘313

] LA acd s,n;'H’u\o

51
o

_EE) A3

=]

=

[25]

a d.
@
number of fish (in hundreds)
T _‘l QI; +‘1>
A ‘\-\{ released
; loo 4k
]
23 iy 1 j:‘;(\{cr
-8l allalla
number of years
e
b
number of fish (in hundreds)
10 c=1
e ¥
£&)
rb(-ca.&tlL
L ‘F'%L ns
.j [oo
Aol-&lal-b 12 TTT2 1416 13 hb
number of years
C. ﬁ
nurmber of fish (in hundreds) r

=D

T2y

i LJ (S o
: \’1(\-(' W‘a

G Sy

.

@)

]
number of years
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If mare points were added on either side of this type
of graph it will seem to have two horizontal
asymptotes, what type of function can model this?
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. . M ".hj.gs wf*a
Review of Inverses of Functions ‘“"“dl e ovtpu.
E 1. Clarify the meaning of the words opposite, reciprocal and inverse. /S'NY\‘DEB
o«ms{'\( - swihk syr

Reu‘PmCoJL 'pl\p Ruchon \nvecse ~ U\rdo W’\-\M

ex. oA -Y Oﬂvosa’k “X+Yy ex, ﬁ-f ru"i""""‘"“s 5“;’ ex. g‘f,‘*“"’ invise .r% oot
!
sm( ) .ﬂr\-( )
2. Find the algebraic inverse for each of the
a =2x—-6

Show a way of finding the inverse for the following:
d  flx)=—x"+2x-9
Y= -2t edt— A wm orimined
/\/W\__

1-——[(3 tﬁg —Qq & invRAie

cont do SAMDES
x Sinee a ¥ ?’L
mob = Comek  twite mr“m'
J% z_s‘ d"oﬂ"’j\mﬂ» \M
By < 2=-\(y* a+l—l)——ﬂ
TRY

C ) o
x| 3y )= ~= —\ _ Al —
@ji_,, ’“33 colleck y's o ove ilt S INCAY G0

G Xo-1)  Hias w7
—= y _.1:1 Lommon Fuchoe J w= —\({y-l) - & SﬁmDEe
_my(l-2)

==Y = £7k)

e fix)=-2(x+35"+8
P i

L=—2(yts) + & o e

—
% = (3-&?)1

& - _’q, _ |—\(r1+s*) t ’
s ! L7 = yY*

otk WA
'2/"

|+‘ ‘S
M\ ess
- S —& - nc‘h"""
-F (i\'f *w_—‘L s [‘f:‘ ow*T’“‘*)
=== -¢

—2. 10
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. Find the graphical inverse of each of the followin f—’)S‘WGVL\ 2 ""‘J . -
B 3a.F ::lyth graphical -&l)h fth !’l{kg) > ‘ | £ { (1)
° () (2) 2 | 637
. pm ) (w (09 Y (o
! %M (2 G ((W»
— (13) (34)

Co o OO0
OV \Gjps - P]\L%

E 4. Can you think of applications of inverse functions?

L@ £&)= —x*€2x-9 47 ) = N Ge) T

=-(x-1)"-3 ac
wides (1) ) et
s
/
T s
X
_;E«-‘—ﬁ P
- oJll srverses
/OV Ol rea.gc)‘-ﬂk\_‘
/J‘)(/ - © Ar onall
s S ﬂ"L %9
/ f(x) Y= Mine.

11
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Punchoe Hok's = preces

MName:

a 1. relationships in real life cannot be represented by one single function. You can define a relationship using
different pieces/functions. Can you make up a real life problem where cost of something changes with tima? Write out
the problem and show an example of algebraic and graphical model for it.

C(m)={ 35

Cost o}

B 200 mmind®S

DLyl

2. Sketch each of the following piecewise graphs.

. @

=2

Lorar

Fl)=4(x-3"+L2<x<6 %ML

—%x+5, 6<x /Q,)\‘.,

-4y

b V5

J W oLmezo0 ) D /
-
vy Sh—ea—
)
S

3S+ O.M@'l“)} W m7 200

T~
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— 1 A 0

m

0 wo 20 30 >M oo
mnuwig

—3+J—_x, Goxa—4 S%:;i
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3. Give an algebraic representation for each of the following graphs.

a. b.

-(:('L)c 2 sin (b0 + 3 ’\‘(, S exacD &‘(1\: Y ) N \%‘L/ié,(p
;(l %é'i.L_S_ @KS\ {'3 \\gr -%LIL-\A‘

-\S +%FQ_~§) k

b oass _\31 & ~Yir<o
'\r\{\'\;t% - sb\* u\s\\?(\“

m 4. Denise took a bicycle ride away from her home today. She left home at 12 p.m. and arrived back at home at 9 pm.
The graph shown represents Denise’s distance from home during her ride. Let the function dit) represent Denise’s
distance in miles from home during her trip in terms of the time in hours. Create an algebraic model for this graph.

Denise's Bicycle Ride . A
alg)- 2 & octend
8 . \ L&
£ 4 & 1ete s
|
£ ,. . /
s L-i(-5) & seten
B 2
b Qf —+t+4 )
31414 10 12 [ [ 16 [k x = oriviad vdlna-
time in hours =0 b \‘:__ n(\bvl/p(ecoy focdn
5. Model the following real life situation with an algebraic model :j = how loﬁn} i tokss
E a. Buy 5, get each one after that at half prse- $2 P 1)l Bacteria divideg/into two every 20 minutes. If you
start with a 3000 sample and after 1 hour apply an
,&i‘ C~= h‘\‘k‘- cast antibecterial solution, the bacteria population
Yy . decreases at 1000 bacterium per minute for the first 5
h= hun\fo-‘\r f‘ ' minutas and then remains constant for 2 minutes
before it starts to divide again.
aon S W ooeneS Ar B = huw»blrai Backrra
(;(y\)c_ 4= da Tr\‘t e
o~ bt (2o . cte6o
(OO +t ( 5)) \'F n>ysS BL'E) - ML&\ ) & o,'b
<
24000 -\ooo(\:'w), if éo< t'is—
o P Sty
(e +100 |4009(2) N
20 '
+ \ \ —S (qooe |~ 13
- U s6 8 ~ 2000
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Absolute Value Functions

1. Whatis an absolute value of a number? Where is this concept used?

-oJeso[uJ"; vedue oa[ a nunbe, , modies P nwn-bs
\-g - g posiRve
\G\"’Q * usedk i~ "R»(Mu-las \‘l X -y ‘

u 2. What is the parent function of the absolute value? 3. How can this function be represented using piecewise
notation?

Loy =\ £f)=[x)=- -2 ,F=zz0
X )‘;{l x>0

4. What is the difference between 1 and 2 dimensional 5. Show how one dimensional absolute value equations
representations of an absolute value? Show examples. can be solved.
9-D ) ~hos X verrables Y ey \ae3)=2
— = 2.
e y-1al rirez er (e
X ~ —x-3 = 2

A= - L
.-- have | veetuhde :Lg,s_;.
ex. |at3l=2 & S o= ox. |x<3)<d

___69*@_

-5 ~1
6. What is the difference between seat notaliop of a solution and interval notation of the solution?

Seb ndafrew — wntes i"j sed bvocads  ex. §xeR, —S‘Afxé—\B

Ttevid ndedten —wses L0 badaks  ex. xe (5,70}
mul— weile ;&‘___ fFont  siace (011 ) Looks Nobe

. . . . . . /ans/"(?, b)
7. Write the following in both set notation as well as interval notation.
m a. b.
& re & . .

- -7 -6 5 4 3 -2 -l 12 3 4 5 6 71 8
Sef + JaeR, %> -6 | St xeR, ey, S<xed
’_C“\-v\rcuq - ooe C‘Q’) °a> j:b\“'qrvaj: X e G oo)"‘l Mxé(q/ q‘l

Tt 8. What type of solutions can be represented by an absolute value?
[ N

Oy\g _g‘cjwnf»e:\rﬁ“L Sl wkfon s eo He

absotnde vel et
re presated ’c% A
ex. _d—.ﬂ_ ey. ge——'—w ex —_— 00—
b q 12 -2 5 1z —5 2.5 —to 14

\ -e\5° lo-al <3 |x-5|>2 [t i25) = 25~

< L= - ) ’
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m 9. Express the following solutions with a few algebraic representations:
X=3 o x= 9q ® _zé:r,Ll(

e T i Q;,zmea&)
®\1—6\:3 4 o3 .

a.

b R 72 ,AE-5 m S:ﬁ\m‘mw\q\
W R O T
e PR R Oy PYI R NI B
“ O -\ -\
—1 12 -11 -10 -0 —3(5 45 -5 4 3 2 -1 ﬂ ] 2‘

Q\i——%\é\s meW '\X 3‘ 1*\%:

g\a oy S
W & v\"
W 10. Solve the following absolute values and graph the solution set on a number line. &Shﬂwﬁv&*mfhnds-a&eelrma‘it
SoreHeastemeof thesequestions.
a. [x-2/=9 c. [5x-15<45 Y 2 s
-l el —(sx-tv) £
229 oe —lama) =9 Srey e
1= S £60 R=0
\ L= =9 <= 5T xif M+/4. —sx 3
¥} e & Ay negadive =
— o sign > '“‘\’5 1> £
b 3[2x+3=69 d. 5[18-3x|> 55 ¢ =
3&&1\*‘5\:%% o< ’5&%&%3’()% SK\%_EQ7 % or ‘S&L&Em}?%
WAC =3O 445 =~ - -2 &N
9 oA\
&i:\% h: -2% __g S _f+ \31_4‘93
£24 3=-Y iﬁ( e 17&}
- -
- S T
33
15
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s =) )
New Properties of Functions L, (4,8 | 2ElM,) e
v Tt o (5ot

D 1. E ; an be described using inter(als. There arewmewals. as well as increasing and
decreasing intervals. Fosthe following graphs state baths
i o
" v o @ JEes

" S[OFU $ o> WF"Z‘) ok 6 II G ,!.24140)7_4#L{
(LA (0.26,10.39) o5 -?2 YA TR 4 i&(’z 0) 2.4
- . 2e(-1,1), (§,°°P ) !J )0 (%)
] 2 \
.,-'-"/JF lr
y i)
; _ ¥ = A2 (o 1 2 1'_—. 4 5 8
? R ‘,1\0 ;4 026 , A 2332 gf 2 ‘ﬁﬁif _.}L.,,“LLH o371
[ \ oAE (’°°) o'u)) (3 '7;'! °°> A {/‘h %(3#) ) C‘\) °o>
.I'lll - \.-ri""yri-‘i.-'c-.ziw i %\!

u 2. What are the points called that separate the positive 3. What are the points called that separate the increasing

and negative intervals? decreasing intervals. A )
Zeres / A-A0 Bagring Jetita) poids
L(‘}‘ s - r\“gl'J‘ yrwd“ —CA% 47 jf‘pL

4. Functions can also be decribed usin@ﬁis helps you recognize what the output values are
approaching on the left-most and rights ides of the graph. For the functions below state the end behaviour in

proper notation.

o C.
b ) e P ey as A=) oo,y
I'.I ! | - - DOI.' : 2 -'._.'\\._. T4 i
I I‘ MaiL jQ)LH-O:Co‘-U 3 — A, Y _—)L‘
o d. -
ol i \' Y aS A oP ;Y 0
NN o0 :
- 3T [T % & w
- a9 P as «zL-a—os,v%O
I’ \\: W |
- |

Tt 5. Vertical aymptotes cannot be crossed however notice in the last question the horizontal asymptote is crossed. How

are horizontal asymptotes related to the end behavigur? A
on %@\AX\J\W Y\K W \\S
th S end ordae) Wl WRs) 1

B
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u 6. Functions can be described using symmetry. Describe what is meant by even, odd, and neither symmetry. Show
graphical representations and algebraic.

B —ayx ooy - ro‘\‘w)mh\o& Snmn-d‘(g dj,
EVEN - symne MWJ Y i : ) %
‘22&({&&2\ v —ar i - gﬁ K1) oo Hre 9

1 ao/ v -0
Voo P orryined . TR. Two reflecons ™ N.Qﬂ ::5

- ane A
L(-2)= €= gives e S
aords) | "L

wd get- sl \v\ U tnpuk & ;3 |

@ y=2-5=FG) e y=vi-x poiginal. — OB
L)=2) -5 = —ax -5 Qg-ﬂ: Ty
) --(a= 2k )

NE LV THER

b y=xi-5 =€() H’““‘F{.\
‘F(*X} - (’r)L_’)‘L’ S’ = 7‘—1' s EV€N 2
) == (a2-5)= m S

c. p=sinx ‘
o O Q\(’
U&» &-i\cﬁs'\\\ﬁ"

RNV

E | SIS U Sy NS S

| | . il

. L --3“ .'-1 .'E* ) \\
1‘ " N R

17
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u 8. Finally, functions can also be described as continuous or discontinuous. What can cause a discontinuity in a
ﬁ function? Show examples.

@’f con A Cm\d %\6
* 93\*{0\\\')»\5 ex. \&))7":%7\ \& y\n\_ QO\\'\"\Y\\AO\J Qt 4= |

° Qlecenise  Nunchiong 3 3
Aot vach\\\\% O e X0
x

A20 o

E 9. Find the values of each constant that would make this function continugus

2x+a, x=-1 ®\g\— C\I\Q(L{ ‘& \\(\A‘\\]‘\&\M)& \Q,(,Q; . N
oy |2 1<xs3 s Ma\g% RAnchonS Qaw\ %\v% A noir

—bx'+31, 3<x <5 \

Jex +b, 5<x Wo
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(S \S\P1Q “b\ﬁige\;kﬁ M W
A _g=-| WX 3<3 X 35
L%d; Q\S 8= S N \St% “o
dxia= A sk ad= —ba 13\ peaals s

3&'\\* =30 &3\2—\0@\"(3\ _\Qgﬁ—\g\:@*\
@ -9 =% -;§+B\ig \
@ b= $5c )

5= $e
3G <=5¢

co oM el €W
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