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1|Unit 1 11U Date: Name:

Functions Unit 1

Tentative TEST date

This unit introduces you to several new concepts like: what is a function, how to use function notation, domain

Big idea/Learning Goals

and range, as well as how to find an inverse of a function. All of these concepts are building the foundation for the
grade 12 advanced functions course. The key characteristics you will study here will enable you to learn about
more complex type functions in the next units of grade 11: quadratic, exponential, trigonometric, and discrete
functions.

Corrections for the textbook answers:

Sec 1.4 #17 d) Range 20~/2 < y <40
Sec 1.8#16 y =3/—(x—5) -2

Sec 1.8 #22 —%(x+6)2 +2

Success Criteria

Specific questions will not be assigned, since it will depend on your knowledge 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 you may want to use all your time practicing the basic KU or COMM questions. The
number of questions done should also be proportional to your mark so far. If you have very low scores, more practice is required.

Date pa Topics # of quest. done? Questions | had difficulty with
S ) You may be asked to show them ask teacher before test!
\ 2-3 | Relations and Functiong(
Dl‘})/ o = 'S:ection ﬁ?\l 4\ g'L l“a,:\\p\\ow‘\'
= unction Notation
‘ Secion(i S Hamiont) | % A NG o [0¥H12 2,30, 120
T 7-8 | Domaitrand Ramige ' !

Section(1.4 % two Handouts % \% ,q , 19 \\'\)

Extra Day for above?

Ve b

9-10 | Transformatjgns Review with Quadratics
ey

11-13 | Parent/Basic Functions
Section 1.3

14-15 Transform?t'@ s of New Functions
Section 1.6 — .8& three Handouts .\x; (0 v\

Doy

16-18 | Inverses ~

3

Section 1.5 8cHangout ) o
REVEW ~——r—r"

Q Reflect - DIAGNOSTIC TEST mark
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Relations and Functions
D 1. Mathematics is a study of relationships. These relationships when written with variables are called relations.

Sometimes a problem may relate variables that have interdependence. We usually call _2(_ variable as independent
and the 3 variable the dependent. The independent variable can also be called the \ and
ent v

depend ariable the . This terminology is often used when the relations are functions.
2. Whatis a function? Look at the ‘yes’ and ‘no’ examples to determine what makes something a function or not.
ﬂ YES - these are functions NO - these are not functions
Input Output Output Input Output

4

2 y - | I | J e ,
3. Whatisafunction? #\ fypfion 15 a reladiorn fihat has o ,; ore okt ()
. for Y nput (1). EEDWV"S ‘# Fenchons showld ot have  an

@fo"w on ey (se iSelahrg y= gies +J od -y )
4. Ho s the vertical line test heIEu u determine whether something is a function or not?
TF Ha Srbbol« Foue 2y veehcal Wire mope tha~ once R
a.\s(jwh& e ‘j(tfl' o .l\_Di' a ‘Alﬂﬁ?ébw.
)
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i

5. Determine if each of the following are functions or not.
a. b. c

Y B
AN T

\\)om% NO

d. {(2,5),(3,5),(4,10),(5,0)}

YES

e {(-3.9.(C2%).(-1.2).(C2y4) © §
NO

2/
f(y'F3-6x /Q'\'\L
NES
afly#x-2x*+1

4

jx—6=y"+x
No

E 6. True or False? “All functions are relations.” Explain if
true and give a counterexample if false.

functions Page 4

Name:

£

k. Sara asked each of her extended family members to
measure his/her foot length. Then she graphed the

relationship between foot le and age, using the age as
an inde@ndent variable.

Ce
X Nojsin Ay )

) e ~ Sanst- 22
I. The input is the s%reet address; the output is the postal

code. YES ad JrCSj S co &

m. The input is the postal code, the output is the street

address. 7 _¢/

n. A vending machine produces pop, gum, chocolate bars,
etc. depending on the button pressed.

\/E-S /guﬂbr\ —> ’.7161’”

0. A relation is shown in the arrow diagram. The inputis a
student’s name and the output is their score out of 10 on a
math quiz.

Student
e ~
’ N , \

’ \ ’ \
\ ’

) Rebecca '\ 1 7 \ N O
\

\ Jessica

7. True of False? “All relations are functions.” Explain if
true and give a counterexample if false.

Foex

2(7‘*5 ~as

W .—eaj H#l e n«%eg,zd
= T
P

%

3
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Function Notation

D 1. Formulas use several variables to describe a relationship. For example 4=/ has three variables. If this was
graphed as a relationship between variables, it will produce a three dimensional graph — these are studied at
universities in the 2" year. For grade 11, we only look at the relationship between TWO variables.

=54 D oY
Let’s say width is given w =5 Let's say area was given 4 =30 0
then' A=>5lisa X\NL(*-‘ relationship, 30 3', 30
which produces the following 2D graph: then 30=/w or [ =— x
which is a i"‘:\-ﬂ’"& relationship, with a graph:
/
|
il \
. A

A
Bl
i

2. Let's say you were nbéglven the value of the constant at all. But you were told length is a cons?(nt
thenﬁél wisa IMA“( relationship and the input is W and the output is

In the above questlon, the way the formula is written A= IW’ it is not clear what is the input and what is the output unless
you explicitly write it . Math is all about shorthand, so function notation was invented.

[] 3. Whatis function notation??f gmalujs }‘\”-rt) pég MOT mrean ‘/‘0 muf?"‘}y&

ace. ok et wiYh [ namre ((in ex. ‘P[SL) =)
Rﬁf\ e d (:G%Q W) =k
o d(t)=4

E] 4. You have seen function notation for specific functions, 5. Explain why it is incorrect to write the following, give
but you just didn’t know it. Indicate what is the name of corrected versions.
the function, the input and the output of each of the 1
followi R R a. Co= —
o O:Img(:OS(H) ~sname 1§ losSirl 2 . v:)f
. TN ;‘npw{— s 6 mﬂsﬂaﬂa e

b sin (0 5)"\’) Y\QMQ, 1S HiM inverse
avrcsm (o Y) 0.
wgm} i sn'(05)=30" tanx =05234
- (9 x=0.5234tan" X
%MN ewbe (oo’k,

1= " (o.
m owf(awTL i ’:‘l,_ S ob . "' (0.5239)

tar 0,533y
namne 3 szorw(
\5 lr\ ot 3 A
,\‘) ow—[‘ov\)} S @X) (l% 4
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ﬂ 6. When can function notation be used? Explain by using 7. What could be confusing when using function notation?

this example: “Pythagorean theorem with one side as Explain by using this example: %
output and hypotenuse as |nput B((u«lw maj o rr\ay rof— ww\-ﬁyy
&’L-(’ \0 = C Evaluate m(3)—n
»&(Ujf \w?ui' a)ifm=2andn=06
0
L motution = isolate autpud m(3)-h
’\b C«'h\»‘ —_ rt(lulﬁ o+ w\')’f;' = (1)(‘3) é) - O
o .
( Fiechion net® m&hvb) once m 3 HL
F_f b) 1fm(x) x> andn=6
- - S 2 m —hn rwk"b meonr
oc a= c*-b* 1 (2—7 g 170[3 ;;%Jﬁﬂy
j e
e O faees 50
melt 2 I N e

8. Find the following for the functions f(x)/=2x* —3x”, h(a)=~a -5, g(k) =

not W\M%"Y“““’\"\"‘ m kel
L &) x ceplace 272 L h(69)
ey=2( V-3 A

£@y= A -3E)  BevmAs k&zq)):: lé:l'_g

f2) = 22 -\2 W(6) = &
Fz) =20)—> X- Y—}(7— 2"
T 15— H30) d. ﬁ(}§§+4g(3)

, bl
9)'— 3( ey =€ ey HL (30|
[égs) ,33((;}1_ &//f - S = &(21) ~23 +iy L )

Ccoie— 5 = lba —23+te8
fl@)- L 20 o ferigl= IS

(L o) B
L [

l{a(\)-zo)} = M

2 (£ % (7»(,\) ] 6‘7) ‘@)‘ 5

r

\

\l
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Name:
9. Isolate the output variable and record the answer in function notation.
i3 a 2x-6y=18 '%5&”3
- ¥ y
24-6 ’(') \_‘sﬁ“\w\{ (W
—Gy=If -2= 31[‘9,2):[@+l)
- =+ +
Y= -3 +ix By - X 9:”‘ g PPe A
—;/3,('1 gz_tj"’élf/
3' (OVnmoy,
l
o -F(x):~3+°__; 5(31—1)7—6’(*
= b2e) o L= pA+)
o J” % !
[y, 10— 10. Write down the formula, in function notation for the
c. 4ty2y=3x =10 L’ 2 %ED S perimeter of a rectangle, considering perimeter as input
@jfb; = Qe) and length as output.
-af«a-
Q)j -3 - BQ mev&\' o\;\'(’
a _ 36 £33 o 3: Ml‘— ;Zw
<9 = = =
2
c\j—:’ [&+ %'1’ o: /RG)) P’; = L
,‘,, ‘F(x): (?"“'%7’
O L£(x )= X=2w
11. Write down the formula, in function notation for the . :L . .
area of the triangle, considering area as input and 12 . rite down the area of a circle as a function of its
height as output. ouhput I fimeter. g CirenmRaence
A—; &3\'\/ ‘i A=Tr>  P=2nr
—_ P =r
P 2 = —
‘\P?M'k A &f‘n}
=T '
QA = L LV A g Z‘ﬂ')
A=g¢*
'Zlbﬁ =k 4 o

o N Pr=%7, o AlP)=
W2 ity 1 P

5 wehih~
© 25

(]
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odUL O%‘MQ (\V\MW \)t&\ms X
oL emsul‘nwb &xfmia&r 9 ukw $om, 4 Jorwair

st g% ' 3_ 'S

 Such "(\M{t” st. o l

Q& "/§\j "elome.t ‘B/M’A” €
Q

w2

f//les )ﬂ\an
N

. 443 ok 3>
Vo union U
"ong ", decgedion ()

:N.; Y\“&\M«Lﬁs/cwh‘ﬂ\‘/@ #! =§”1\1"'v1'3n':\3 \P\ ol ¥5

“)\M\Q ¥y 9= EN U =0 W
\i wwitass i\x x\ AL - e WZ)

A= m\?mol &' or Gadions
@' NN K\MV\ ww}ﬂv{) WO eumhany &MW$)

%5% t’*}"’) m\’ W\c\vxh $=9
TylyeR, 3y« 2,

~\é\/ 6\3

S\\[AA\\\(&. we R

ix)'xf&& , ié*Z) q,"| )

of {z|zeR, $£=2 o¢ A=l ot 173 onds

Ay o ov XLy
Lprnr) — == |
t b 4 COn WS ‘Wa ”Nssrta ( no\’l&‘(\“\'\

'& %\N)\A\ 1S 0CCw
Jheon ::é \/\\w\o“‘hw:5
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-

5 ¢

D= Sl"eﬂﬂl
- -SR] )
O

‘3% . No
\(;z AT '0 Q\M\i\\\v\ B’%:ﬁ 'R \ “}<¢ g éfs/k
D’X‘“ﬁ{ ‘95304733 R- ibel?\\ﬂeje%\
ReRueR | -2y 23 Nes-
Y \ 1¢Y \3“ p= SaR] 14 2y
! ”.')wé@%’ ﬂ?‘x\’i\ﬂ, xL2 )177:5

S Q‘&tf‘?\\ )

G) can g <o Mnm“\m vumes ~y oW vodicond >0 (OY\\D ‘»1\5 Wufz’é\)

@ C‘M\)& (}\\\J‘\Al 9@3 R0 ~Ny S“\W MV\DW\\\\O\M#:O
V-4 d2xdF O
&‘“‘\ Y&'\Q*O no &vaovv‘\} FD"S[.(H?:%
X+|$0 o ﬂ;i;%} no gy (o8
S\ RF -1 - |
R \i—%v{;o
bl -1)+£0
) vﬁL\&\R\\,—-} o‘tfﬁ L (be2)b2) 40

’ 4
—_— \\ A
O N
..11> ,Ll o ~_ g
Az %0 M%.
I = AS Y

) :iuw\ XL 933 R ieﬁ’\\ 17‘1’3
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Transformations REVIEW of Quadratics

1. Vertex form of a quadratic tells you more than just the vertex. What do thg constants sepresent in terms transfomations
foryv=al(x—h) +k7?
» ceLlecft in A—axd i+ a '“"zj [0‘»40)
0”—\} \/Q{'\'\Cc«Q SM')CL oOR CWS\O\A

or ‘:4 \F]] lal> .y
\N’\‘} \f\w\%w\'l*p\ S‘A\("\’/*Ifﬂaslo\-}wn ey. y¢ Z()('f S
Eheo Rft “tj)whsmcus.gn , h=-s
K~ ¥ h>o rig hef beoehet
VaXead  shidt,
\(’ k?O "‘f
§ kco down
E 2. State the transformations of  =—0.5(x +6)" +8 in 3. Sketch y=—0.5(x +6)" +8 showing all steps using
L FL;? rthat you would apply them. . different colours. L ," - 2> pastit
shetch / compress /rwﬁ/ch / 4, = -0.5%*
shith  Las} 4 jflof{x*éfff
7(,/Sayrk rCHCU LN T AN

b o FinvAL.

§L a=-0: s\, vadeak CM\er‘“""‘

he—G > shift Lotk
k:gf ~ 5)«;# "%’ !

;y<ﬁ' a 1§ not Hoe a=| ex, 7:f6~/)L+
W la/k a rot Thee

B = )(2'-65-
L\:O o(](bo y 7 N
(x-0)
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E] If the quadratic is written in vertex form but x has a coefficient on it, like
v=(6-2x)" =5 it can be rewritten in two ways.

Method 1: Factor out the coefficient and keep it in the sguare function.
Method 2: Factor out the coefficient and pull it out of the square function

completely:
y=(6-2x)-5 y=(6-2x)" -5 ,
y=(2x+6) -5 y=(-2x+6)' -5 )
yal(2(x-3)" -3 y=(2(x-3))" -5

gt y= (235

y= 4 b — 31)

Both equations will yeild the same graph as shown

Method 2 gives a result that you know how to deal with since it is in the form v =a(x —}1)1 + & However when you study
other types of functions, you might not be able to pull out the coefficient out of the function. So look at method 1 and think

about what could the coefficient on x inside the square function could \,{/Tfa ?
V- \,\m\’)con / Comngres)

D 4. You will now study a new transformations form: v = a(k(x —d))* + ¢ . What do you think the constants represent
here?

0D SAME o5 heboc

et veflechon (ingonis ) i k<o

=~ o A hehh or Compression )
> \I\O‘(‘W S\klé.\ \lke\> | ¥O‘/}0$l/‘( '/'/

L > shith AH ght

L <Jifis u?/,(awrv

10
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Parent/Basic Functions and their Properties

1. This course is a preparation course for the Advanced Functions course in grade 12. You will learn several new
functions. Before we get into those, review the relations you already know. For the following, state the equations of the
graphs drawn. 3

a. &b /j,'v : : ) 2 2

D There are many lines and parabolas possible. However each set belongs to a particular family or type. For each family of
functions, there is a parent or a basic function.

2. For the functions above, write the parent equations for linear and guadratic functions, create a table of values and a
sketch. State the general equations for linear and quadratic functions and then state the domain and range for these

general equaﬁons.- \:\MW \gﬂf‘—w‘f \z): ° -Cl\x(\afﬁ\"b Qu&gj .DC'
’D:S{f,& R\) : ~)Zf 4
R eﬁ\x : AN
v \
‘ 3N

||||||||||||||||||||||||||||||||||||||||||

5
-2\

0|0 Rt 1%
)G i @Qi@)

‘%v@—ﬂ&l \\c \m’)u"c\) ul - Ok(iv\\\z N K
,\%\': ’L({\?\ \Y:::\ Wv\%\a\\’cﬁ, w:\‘}(\\,’ O\QJ\»}\ ,a\\l,\( C
~ S\USW\

11
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12| Unit 1 11U Date: Name:
\l/‘ L )7' v )
M 3. Develop the table of values and a sketch for each of the following new parent functions. Sfate the transfnrmed version
of the equation and then state the domain and range for the transformed equation.
w»>

a. Square Root Function y = y/x 04l 0 VQI)“(“Q "’(M\L‘QWWA*‘
oudside ‘Q““‘C\"W

b. Rational Function v = —

V3 ’ 4 A;“ ol aSDW@"k
<2 i_os /\‘(TM‘S"DWMA 3 A( b\ A)X -
2|

= | =\
O— DS not exist Kc\sv)\m(*v\"') o 1= kh 5

1

‘ | 1l 13l 3 N

/Z— GNS [ \\A

3 |0 D= GaeR) 5+ o\ | et
[¢ LSVRVAN

0S | 2 - (\3%?\\\) 4o ; gm0

\f = O
4. Inthe last question, lines x =0 and y = 0 are called asymptotes for that function. Explain, what do you think are
asymptotes?

- AS)weh\{) ‘\M\\‘ml& what A Srvxq\« ¢ &eem(ﬂ&l\"g‘

* \”\‘ C(M\MSY ):;L Cm%) )ovb ‘75(“&
\AP\ Lo &\S)\;\\ Sot W %\A\l ?\\W\W‘A

g e

12
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Mame:

E 5. Show a table of values, a sketch, a transformed version of the equation, and domain & range

a. Cubic Function } = x

L 3

:"2 :5 Y= o\@(«ﬁ\,ﬂ +C
O |0

V1)

28 %ti'&e\&’\x

::::::::::::::::::::::
& -

b. Cube Root Function y = ?e(&f«\' ;30: \“1'%, \Q"LC,

et (s \,) %)%

1= &*m £C

V= 3 l?j}
R 4R

c. Absolute Value Function ¥ = |x|

_ﬂ_\f‘ /‘AN?‘ M y&tﬁo\,\\\les

~2 |2)=2 e S

—|

O o\ N= m\\m—a) \ +C

A
DERYG R\X
LN Q&Y\?\\jm\x
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j Q,%L{k"i’é>+(, *& o ol Visible

Transformations of New Functions Unless k8
. _ . factored  oul |
ﬂ |dentify the parent function, the transformations that were (\s Yere & racl(z

applied, domain&range, and sketch showing all steps using

drﬁerent colours. W M} <!
R T —3J0°5éc_+°2 5= Bm - <
Roxye“k y= - (% ’:,’jirr
AnsdormeXoms: 0= = 3 veHedtd \n w-aks \So” SRR e \J—
Ans o mations . OL= 3 N veRad $\'ﬂ,\‘b\~ ) b \-=-3los=
T oy -3 Josla®) ¢

S Mo@. shdie

L= g 2 rot wfeded 7)xk

==l - ity Qb
\ w .
bﬁ\ew‘\“\ Ao o S do FinAL.
- i“y(&\ \3 L~
2. y:ws i Mow try the/Short cut
0:1s'x 05 Wl wi)(\»

NTATRYS \"’r

14
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D 3. Once you understand how to apply the transformations in the correct order, there are some shortcuts you can take.
Summarize the steps to sketch the final function without sketching all the intermediate functions.

for \ﬂoj&m\x O 3\,\0\?@
N0y T ‘
Q) Ensue Yo Y Surdkon (s \md\% w2 D\e?eanka onle -
(exs = 4 2x-5  Avrensformoion oce b u;s{‘o\e)
1) Trone Ahak Kood X vow o bracksr Rhwsen Show
Hawirt "d" 8 wel visble.

@ LY Al pared Avans formaion
(1) U ks \x_\x_w»* % 3

4. Write the equation given the parent function and the transformations. Sketch using the shortcut.
- @ k=2 K<
a filx)= |x| . feflected in x-axis, horizontal b. g(x)=x’ (feflected in y-axis, horizontastret
compression\by 2) §hift up by E"r_ erfical compressio 2, leftd:
92" c=S 2 A=-Y
=2
2

LAY Ayanslpimdms 0. ot visiHle

& 5. What are the transformations of _v:—;:f +6x 0 ZK&/\Q&\W W zlL-ﬂ'l\'}
.73 o= — .
Y=l =) €O 55 yakied dvdn
(%) -

A=\ — bt g
c=% — w15
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Inverses

1. You have already seen inveses in action. Identify the inverse operations that would be used fo solve the following
equations.

%}—i> b. 100 )% WvRese Wh’h :;\o\l f{;
v . oD
o- o' (3): &5 @ ¢

2. Before you go on, clarify the differences between the words that sometimes get confused.

OPPOSITE — Swilils S RECIPROCAL - Sf\ Sachon  InvERse - wndo g w¥eow
. X oed — X e+ 2 MAE_ ey. Q 3 ond S’
ex. 1«'}) ocd -’1{‘3 Xy A4~ od 7’1\T] ex. SQI\Q ) od S (

D 3. When finding inverses, it is crucial to remember to undo operations in BEDMAS backwards order. Look at this real life
example to understand the importance of order. Then apply it in the mathematical example about temperature.
Find the inverse for each of the following.

a. b.
m When you get ready for school, you probably follow these steps to American visitors to Canada would use this formula to
put on your shoes : ) 5
g e — S convert Celsius to Fahrenheit: F' = 5 C'+32 . What would
When you get ready for bed you would Canadians use to convert back?
== \\ T-32 = 50
\M\\\Q 'V.\\u U% 3((}\(; 0

\nce$ QNS -3
REDIAS s urdovy 'SARVED W

4. Notice in both examples t vmput became the output and vise versa $ketch the inverse of the following graphs
3 -
2 @ _

by ond

PY % * %w\\al;ajj

¢ ‘>, &£ gs. £ s
i & 3 s) \5¢ 3)
.//' +—t ’—l—l—lr (O ,L\‘) ({L\l0>

7 Vo) | (o)

1 o
A .
,
E 5. What type of graph will remain the same when input 6. The inverse may or may not be a function. What kind of
and output get switched? Why? test can you do to ensure that both the graph and its

inverse are functions?

o 9 Y rc?l-\ fosses RovH 5
a 4 ,'}v—oy\.e" V‘Ql'\!‘btoia # HW‘%‘N"’C"g‘ .90“1 *38
o ont
P -Pu,\d'fw\ 'H'L er(B{m;J\ A——f\ib Fhe invidse
xX

07 will Yot~ fo funchoms. a
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7. What do you think will be the notation for the inverse function? Just be careful, what can it be confused with?
. -\
T nvecge 65 L) s vecoded ac § (1,) Sin )<=l=,-
-1

0% coefud  wob Ao Xk a}r W .ex‘,ow..:b, ex. 7 -,_lg Shl

8. What do you think is the relationship between domain and range for the relation and its inverse?

Dovwarin -fx £G) )zj-uawzs (w\%zﬂ -?-((1)

w\& W2 \Jeqso -

" algebraically so that function notaion can be wsed? 10 L0 nem;.%m;(he g yuvecutinon e
following =3x+3)+
% 3
O Vi A aw \b e o= s -‘63’\'&
(S0 ) )
€Y g 7"1 = \3%5 Az
DIV () Tedade T odyd 4 -2
A(x)
o hove X Repea owe o —&._%_/ 5S L-2
w\u) v o (,ofw‘)\elt \Z)qv pa (‘3 ) BL
0C 7 Common  Sarchux. s (T c.
3 9

‘QQV\GVN )(\ht VXN ‘
Q Srction vwk:éw J@? o< (»t): +(L?, <

RN ST R vig v>ﬁmus\

-\
m 11. Find the inverse for each of the following KM W’w\'eo ‘(; K“”\ = = {g - 5

a. %Ej'jn:l__JE @ h€§f=—2(15—5x)5+16

N . 2
Xz\l= < invecse wweder oa— ;(‘Y“S) + 16

(-l “«L’L\';—.\'SB
Qsﬁ*\—\g Z(Y ) & — @ \’x

b

- = R Xon NS Lt X
it 4 | 3 * %&g‘m&\’% o ot 'QF“\W'“

0T G L2300 +3 7Y
[ T N
[ e A, (V]
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Inverses can help you find range algebraically:
~ 12. You have seen how to find domain of a function without graphing. Remind yourself how to find domain without

graphing. er\om :t: o C ad\CcN\o(
"‘3 W\AQ( root

13. To find range without graphing there are TWO possibilities. What are they? Q\ K
(\.)aF ap\wks onte. T~ alk dc ar uis e ond Rorge
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14. Find the domain and range of the function, {use inverses to help you, if net:cesary:l
a. x)=-23x-6/+7 J
@ a f()=--2px-4 1 b s
=-a|3lx - z)\ X
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6—3x

b-3x 30
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ok -2y
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bx -\3_/-;1\| +1y = -dy Mt EO

bx-2l = —-.'l’ \zy'l'?alj |
bx-ay= -luytday 4
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E 15. Domain of j(x) is 4=x =06 andtherangeis 0= y =10 . A new function X(x) is formed when transformations

are applied as follows: k(x) =—2/(3x + 6)— 4, what is the range of k7'(x)?
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