»

f:f.: . . N |
Chapter 1 Review ?_:’-% 4. Describe the following transfarmations of y = F()and sketch 2 graph of each
. + transformation.
1.1 Horizontal and Vertical Translations; pages 1-8 : - t 3) y=—f(-3 7.
1. ‘Wiite 2n equation to represent each translation of the fundmn y=x i Description:
a) 2 )] 2 : M -
¢ - <& jf |t (=2 10 x
- j-2 lo | . -8 |5 Jit J-2 1D X *
> ' A - b) y =312 2
Equation: . - Bauation: . ) ] Description:
2. Fory = f(x) as shown, graph the following. . .
) y-2=Ffx—3) By+2=fix+1) _
v g 7 i i v
" 2. cot ¥ Leoadm} ™
T TV . = - L -
\ \ i
M i ) 1 RS
1 -
5 B! - { 1
_E 1.4 [\3 i 1b=| -5} ? .
N N _ ! 1.3 Combining Transformations, pages 18-25
2 A i . 5. The graph of the function y = f{x) is given. Graph cach of the foﬂowiéij% transformetions of
- - the fanction Show each stage of the transformation in a different co.kf&g‘i'.
. . 1 !
1.2 Reflections and Stretches, pages 9-17 : ) - 8 y—5=3f1 (%(X - 6))
3. Thekeypoint {12, —Sj ison the gmph_of 'y = (). Determine the coordinates of its image ’ T R ¥
point under each transformation. . 1 :
9 y=—f@) W) y =742 9 y=2(k) ) :
G- =) @A . ; T
a2,-9)~ - (29— @-9- ' CE EEENE PuE
. . ~ i N
| T
N 8
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1.4 Inverse of a Relation, pages 26-34

6. Determine algebrai the inverse of cach fanction. I necessary, restrict the domain so
. thattheinverse of f(x) is also afnncﬁon.Vcﬁfybyskatchingthegraphofthefmcﬁonand
its inverse. .

DT =—5x+5 ° “ 5
. . & ’!
. %
= rd
) T L 1= |-z 1] x)
i )
B fe=2x=1F 5T 2
- ',
& ,’
- /’
— — ] Z|
LA F}
/” s
Cd
1
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Chapter 2 Radical Functions

2.1 Radical Functions and Transformations

Ty ST LT AT

Base Radical Fanction . :

. Ihcbascmdimlﬁmcﬁony=&hasthcfoﬂowhggmphmdpmpcrﬁu:
—x-interceptof 0 | .
—y-intercept of ¢ 73
—domain: {x]|x=0,xER} :
—range: {y|y= 0,y ER}

—The intercepts and domain and range suggest

an endpoint 2t (0, 0), and no right endpoint. W il
°Thzgraphisshapcdlﬂchalfofapambola.'rhe o
dumaina.udmgeindiwicthatﬂmha]fparabo]ais 5 ”
in the first quadrant.
Transforming Radical Functions

mbasemdimlﬁmdimy=\ﬁistmsfomcdbychangingthsvalusofthepmetma, bk,
and kin the equationy = afb{x—5) +Ic.Thepmcte:shzvcthcfcﬂcwb1gcﬁ'ecBonth:base
fonetion:

+ vertical stretch by a factor of |o]

% |« aisa<0,the graph of y =¥ is ellectedlin the x-axis

5 ° hon'zoniz!suetchbyafachorof—é—

e i bigh < 0, the graph of y = s reflected in the y-axis
o horizontzl trenslation - )
. (x—h)meansthegraphofy=~ffmomhmitsﬁght1‘orcxa1;_fplgy'_==\rx—:_1_
means that the grapk of y = & moves 1 unit right. ‘5-;-_-
B ° (x+h)mmnsﬂiegraphofy==ﬁmomhmﬁ&hft?orexaﬁfif{le,y=m

means that the graph of y = & moves 5 mits left.

'Ithxsu'a:ns!ancnhasthe opposite effect than many people fhink. K is 2 common
error to think that the -+ sign moves the graph to the right and the— sign moves the

graph to the left. This is not the case. -
« yertical translation . ) o

k « + kmeans the graph of y = JEmoves kL wmits up
« — kmeans the graph of y = E moves X units down

T IR SR S
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2.2 Square Root of a Function

€. KEYIDEAS. 23 .

Graphing y = f(z) mdy = {f{z) .

= To graph y = {F(x), you can set up a tahle of vaines for the graph of y = f(x). Then, take
the square oot of the elements in the range, while keeping the elements in the domain
the same.

- When graphing y = {7 (%), pay special attention to the invariant points, which are points

that are the same for y = (%) as they are fory = (). The iavariant poiats are (x, 0) aod
(=, 1) because when f(x) = 0, {f(3) = 0, and when f() = L, {f(= = L.

E2 |
A
ANPNE
y=
>

2 LA~ | A = A

Ing 0 Dbty

™~

= It |3 | 3

Domaiz apd Range of y = {f &
* You cannotmkethesquarem:ot of 2 negative number, so the domain of y = w}f(x) is any
value for which f(x) = 0. .

= The range ic the square root of any valuein y = f(x) for which y = «{f(%) is defined.

The Graph of y = F(®

y={@s The graph of

wndefined becanse |¥ =V and  |y={fDis jr={/@Qad |y=+ni
youcannot take |7 =f(x) imtersect | above the graph |y =) intersect | below the graph
the squareroot of |2LX = 0. of y =f(x). atx=1. of y = f(x).

2 negative number.

-
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2.3 Solving Radical Equations Graphically -

Ol B S T
L. KEYIDEAS < 237 i =
Strategy for Selving Algebraically : .
Stép 1 List any restxictions for the varizhle, You carmot take the square root of 2 negative
amber, 50 the vatues of the verisble zonst be such that any operations under the radical sign
result in a positive value. i
Step 2: Isolate th:radxca.l and square both sides of the equation to eliminate msradicg%
Then, sclve for x. v :
Step 3: Find the roots of the equation (thet is, the valus(s) of x that make the eguation have
avalue of zero). . ' .
Step 4: Check the solution, ensuring that it does not contain extraneous roots (solutions that
do not satisfy the original equation or restrictions when substituted in the original cquation).
Examples -
T=VI=% +4,xs12 Identifyrestdctions. . Cheds
3=vil-=x Isolate the radical. Solution meets the restrictions.
r={E-x) Square both sides. T=v\Z=3 +4
9=12—-x Solve for x. T=vy54+4
3=x T=7
Strategies for Solving Graphically
« Method 1: Graph a Single Eguation » Method 2: Graph Two Equations
Graph the corresponding function and Graph each side of the eguation on
find the zero(s) of the function. the same grid, and find e point(s) of
Example: . Iintersection. e
24+ E+FE=x+6 ’ Example: 7
EFT~x—-4=0 » 2+ T4=x+6
Graphy = ¥4 —x—4. Graphy =2+ Vx + 4 andy =x +6.-
- il M‘%&M‘
{-2.0) - > / |
3 3 -3,3}
=3 2 H & o
et = Rs [
i - I "5
x = -3 x= =3
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Chapter< Review ) -

;2.1 Radical Functions and Transformations, pages 39-46

i Explainhowtohansfomthcéaph of y = VX to obtain the graph of each transformed
fimction. Then, draw 2 sketch of the new fanction.

a)y==4rJ:(x—'vS)+1 B y=-32(x+ -3 ;
p) 2
] ‘.: =}

v |'
2. Fotachmﬁﬁ,wdtathcequaﬁonofamdicaiﬁmdiqninthefomy=a\lb(x-h) +k.
State the domkin and range.

a)v B
J. 2
’TS,) M ¢ !
3, i ey
= : 0 1 x EREREREN Y ]
3y N ~
SR
N 1
5 i A BB Lma
2, N 2.
> B
F3 '

978-0-07-073891-1 Pre-Caloulus 12 Student Workbook « MEHR 63

2.2 SquareRootofa Function, pages 47-54 S R

2} () = 4x—1 ; b f() ==*-9

b .t

. 2.3 Solving Radical Equations Graphically, pages 55-62
4, Determins the root(s) of cach radical cquation algcbraically.
2) 0 =%-2-3 By x=vx-2 +4 L

1 - f

5. Identify any restrictions on the varizbles. Then, solve each radical equation graphically.
: ) x=1-5=-2 . B &F3=-1 ’

e 3. Tse technology to graph y = () given the following functions. Sketch the | o on the
1 . grid. State the domain and range. | R

- ¥, E2Y
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Ch
3.1 Characteristics of Polynomial Functions

X’hatlsal’alynomiall?xmcﬁon? . ’

ol i i = =~ - i
ngwomﬂM#nmmfomﬂx) r.yc'+a,rxx" g 2k talPtaox+a.
° risz whole number

¢ xis avariable :

. xmeﬁdm:z,.toaoamrmhmmbm ’ . .

a degree of the polynomial function is », the exponent of the greatest power of x ’

o the leading coefficient is @, the coafcient of the greatest power of x B

< the constant term is g, .

pter 3 Polynomial Functions

Types of Polynomizl Functions *

FiTES K vy
= . " 1
MESEE 2l AR 2k 1 \‘ 2 I’
< N & \ i
- A X RIYEL D) X
By YT g N 5
=T " "
Y
{
4 | N &
’ .1
! Y
- i a0
=3 ro EIRE: STg L7 “\ Z
) Ji v I
,‘ ¥
Mo ] 1z -%? . Ei
R .
1Ty R ESNE AN o
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Charzcteristics of Polynomiz} Fupctions

Graplis of Ol olynoriial Eunct

 extend from quadrent I to TV whenthe |

o have no maximum of minimem values

open upward and extend from
to quadrant I when the leading coefficient
is positive, similar to the graph of y = *

NIREE TR
! J T
1R 2 x4
LTI i
'\‘-l
NP 2:7 X
\:
T
)]
\
Y
s 3 =
.l

- extznd from quadrant ITl to quadrant 1
when the leading coefficient is positive, leading coefficient is negative, similar to the
similar to the graph of p = x graphof y = —% ) .
VA& 7] [9Z ¥
A1 > 2 /]
vLobadae iy Al 4 hJ JAR
a < i [aaed e I ¢
‘ N < od) !
< PWES e 2 lol] e
./ AR
- Zila \ N\
AL 1.
AN 4N PN
R s WA T
b4 .
. hawatlcastcnsx-in&emcpttoamz:ﬁxnmofnx—intezcspm,whc:cnisthcdegreeofthc

. havcy—intcrceptc‘,,thccons’mnttarm;f the function
. havedomain{xlxek}a_ndmge{yly £R}

’ opendcwnda:tendﬁom " J

_ TH to IV when the leading coefficient is
negative, similar to the graph of ¥ = m®

1 TR 1A
] 1t
A
< A
N N R X
N [ li A
R T
g uf
‘ T
K i
i
i L ba

» have yintercept 4, the constant term of the

* have domain {x | x € R}; the range depends
fonction

« have & maximum or minjmum value

= Tiave from 0 10 @ maxinmm of z x-intercepts, where 7 is the degree of the function

function
on the maximum or mininrum valne of the

s e g e
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{{ KEVIDEAS g 1, o i

Leng Division .P(x) R
Yaumnuselongdmontodmdeapolynmalby a binomiak =5 = Q0 + x=7
The eompomnts of long division are

< the dividend, P(x), whxchlsﬂ:cpolynomalthatxsbungdmded

« the divisor, x — 4, Which is the binomial that the polynomial is divided by

= the quotient, O(x), which is the expression. that results from the division

« the remainder, R, which is the value or expression that is Ieft over after dividing

To check the division of a polynomial, verify the statement PG) = (x—@)2(x) + R.

Synthetic Division
» g short form of division that uses oply the coefficients of the terms
* it involves fewer calenlations

Rmmndn"l‘hacrem
« When 2 polynomial P(x) is divided by a binomial x g, the mmndcrxsl’(a) r

* If the remainder is 0, then the binomial x—a is a factor of P(x).

» If the remairider is not 0, then the binomial x~ 2 is nor a factor of P(x).

Workmg Example 1: Divide a Polynomial by a Binomial of the Form x a
a) Divsdszéfx) = 95+ 49~ 12by + 2 Exgues he el in the form = e
) Identxfy- restrictions on the variable,

¢ Write the' conmpondmg statement that can be used to check the division.

X"E

Solution
a) x+2)4x”§50:8+9x—12

‘Why s the order of the terms different?
Why Is It necessary to include the term 0x%2

78 MHR - Chapter3 9780070738911  *

/

» Remainder Theorem . . ‘{/

. Use the factor theorem to evaluate P(g) given x—a.

3.2 The Factor Theorem

FF - - NI
€4 - KEYIDEAS: - 3%
| Factor Theorem
The factor theorem states that %~z is a factor of 2 polynomial P(x) if and only i P(g) = 0.
If and only if means that the result works both ways. Thatis,

« if x~aisafactorthen, Pl@) =0
. ifP(a)=0,ﬁ1cnx—aisa£actorofa.polynomiall’(x)

Tntegzal Zevo Theorem
Thsm&gmlzuoﬂmomdscﬁbw&mmhﬁomhpbetwmthcfaﬁmsmﬂthewnstmmm
of apolynomial. The theorem states that if x—a is2 factor of a polynomial P(x) with integral
coefficients, then a is a factor of the constantterm of P(x) and x = zis anmtegxalzero of P(x).

Factor by Grouping

. Ifapdynomal?(x)hasanevenmbamfmms ﬂmaybepossiblctogmuptwote:msata
{ime and remove a common factor. IF the binomial that results from common factoring is the
same for cach pair of terms, then P(x) may be factored by grouping.

Steps for Factoring Polynomial Functions
To factor polyncmial functions using the factor theorem and the integral zero thearem,
« use the integral zero theorem to list possible integer values for the zeros
+ next, apply the factor theorem to defermine one factor ) Q
« then, use division to dctmnmcﬂ::mmmmgfactm .
« epeat the above steps umtl all fastors are found :

B i

Worlking Example 1: Use the Factor Theorem to Test for Factors of

a Polynomial

" Which binomials are factors of the polynomial P(x) = x* + 4x* + =~ 62 Justify your answers.

) x=~1 b) x—2 ¢ x+2 d) x+3

Solution

a) Forx— 1, substituts x = into the polynomial expression.
P( =
" Sinee the remainder is x-1 ' a factor of P(x). .
({is or is no) é
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KEYIDEAS: 23 " ':°.

Sketching Graphs of Polynomial Functh
« To sketch the graph of a polynomial fonction, use the x-intercepts, the y-intercept, the
degree of the function, and the sign of the leading coefficient.

polynamial equation. ;
« Determine the zeros of 2 polynomial function from the factors.
« Use the factor theorem to express a polynomial function in factored form.

Minktiplclty of 2 Zero .

« If a polynomial has a factar x — ¢ that is ropeated » times, then ¥ = ¢ is a 2ev0 of
muitiplicity 7. ) :

« The multiplicity of 2 zero or oot can also be referred to as the order of the zero or Toot.

_« ‘The shape of a graph of 2 polynomial function close to a zew of X = a (multiplicity 7)
i similar to the shape of the graph of 2 function with degree equal to  of the form
y=x—a" . .

« Polynomisl functions change sign at x-intercepts that correspond 10 odd multiplicity.
The graph crosses over the x-axis at these intercepts. ’

» Polynomial functions do not change sign at x-intexcepts of even mulfiplicity. The graph
touches, but does not cross, the x-axis at these fntercepts. -

Transformation of Polysomal Fenctions '

To sketch the graph of 3 polynomial fauction of the form y = a[b(x~A)}* + kor
y—le= alb(x—R)JF, where n € N, apply the following transformations to the graph

of y=x" -
Note: You may apply the transformations represented by 2 and b in any order, before the
transformations represented by 2 and k.

, storatic
x *» Vertical translation up or down
c N EmyTE
Tk « Horizontal transiation left or right |

2 ) GEthY

» Vertical stretch about the x-axis by a factor of Jof
a « Fore < 0, the graph is 2lso reflected in the x-axis
= ()G m)

978-0-07-073891-1  Pre-Calculus 12 Student Workbook « MER 1

o The x-ntercepts of the graph of a polynomizl function are the 1oots of the corresponding )

' Chapter 3 Review

5.1 Characteristics of Polynomial Functions, pages 66-77
1. Complete the chaxt for each polynomial finction.

% Wit 0 B 0 1 I

) =2~ + 3x—T

ABy=38+2-2+3

O g() = 055~822 . *®
Dpl=)=10

. 2. For cach of the following, .
+ determine whether the graph represents on odd-degres or an even-degres polynomial
function
« determine whether the leading coefficient of the corresponding function is positive or
negative
o gtate the munber of z-intercepts
o state the domain 2and range
a 7 I b) ¥
i .
i ,\
\
\
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=

P
3. The ° 'q,immmmrﬂedbyaboatﬁomth:momenthlmshommbc
mot, .y the fomction d(z)-——0.002:3+0.05:2+0.3t,wheretisthetime,inseoonds.

2) What s the degres of the function 4()?

+) What are the Jeading coefficient and constant of his fonction? What does the constaat

¢} Describe the end behaviour of the graph of this function.
1

& What are the Testrictions on the domain of this fanction? Explain why you selected
those restrictions. :

¢ What distancs has the boat travelled after 15 51

£) Miake a sketch of what you thisk the fanction will look like. Then, graph the fanction
nsing technology. How does it compare to your sketch? i

fp e :
3.2 The Rémainder Theorem, pages 78-83
4. 4) Uselong division to divide 50 —7~x+ 6by x~1.

Express the munintheformg—(_"—?,- =00+ ¥z

b) Identify any restrictions on the variable.

) ,
104 MER * Chapter3 978-0-07-073891-1

i

- - : ‘. .. i“
J ; E
i S

) Wite the corresponding statement that can beused to check the division. Then,
JOur answer.

5. Determine &emahdnmﬂﬁngﬁomeachdﬁiﬁm .
2 (B+22-3x+9) = (x+3) B @2+ TR-x+ D+ x+2)

9 (Pt 2E-Gx+ P+ E-D) O Qb+ TE-8x+3) + (x—4)

6. a) Determuine the value of 72 such that when f{x) = = md + Tx— 6 is divided by x-2,
the remainder is~8.

) Use the value of m from part 2} to determinethemaindcrwﬁcnj(x)is éivided‘byx-bi

7. ‘Whex a polynomial P(x) is divided by x—2, the quotient is 2 + 4x— 7 and the remainder
is ~4. What is the polynomial? .

2.2 The Factor Theorem, pages 84-50

8. Whatisthe cunmpon&ing ‘binomizal factor of 2 i)olynomial, P(x), given ths.valtg& of
the zero? e
2) BT =0

B M6 =0 9 PEQ=0

9. Determine whether x + 2 is a factor of each polyncmial.
a) X+ 23-x-2 b) 2 +23~4F +x+ 10
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10. Whix are the possible integral zeros of each palynomial? .
ay 8- 522+ 3x—27 B) &+ 62+ 2% +36

11. Factor fully.

a) P-4+ x+6 b) 35%~5x2—-26x-8

) ¢ 5%+ 12x° - 101X + 48x + 36 @) 2x* + Sx¥—8x2—20x

12, Rectangular blocks of ice are cut up and used to build the front entran i
b 5 ce of anice castle.
Thzvolumc, in cubic feet, of each block is represented by V(%) = 5x° + 7x*— 8; 4, where

x is a positive real number. What are the factors that
i of R represent possible dimensions, in terms

106 MHR e« Chapter3 978-0-07-073891-1

3.4 Equations and Graphs of Polynomial Functions, pages 91-102

13. For each graph of 2 polynomial function, determine
« the least possible degree -
- the sign of the leading coefficient
« the x-infercepts and their multiplicity
- the intervals where the fanction is positive and the mtervals where it is negative

« the equation forfnepolynomwl function
8} EZ b) R
1 2 j
1 1 -
k ™~
\17 I ‘
I
3 | Jat 1V |= 5 | 15} =
ATIELA)
WM AT
2 el L]
1

14. a) Given the fonction p = x5 list the parameters of the transformed polynomial function
y= —Z(%{x - 1))5 + 4 and describe how each parameter transforms the graph of the
function y = *°

b) Detexmine the domain and range for the transformed function.

15. Determine the equation with least degree for a cubic fametion with zexos —2 (mudtplicity 2)
a.nd 3 {multiplicity 1), and y-intercept 36.
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Chapiér9 Rational Functions

9,1 Exploring Rational Functions Using Transformations

&

7T KEYIDEAS g ooy ot

&

 Rational functions are functions of the formy = %, where p(x) and g(x) are polyncmial
expressions and g(x) # C.

© You can graph 2 rational function by creating a table of values and then graphing the
points in the table. To create 2 table of values, . -
—identify the non-permissible vaiue(s)
_ write the non-permissible value in the middle row of thetable
— enter positive values above the non-permissible vatue and negative vatues below the

non-permissible valae
~choose small and large values of x to give you 2 spread of values

« You can use what you know about the base function T
b4 wjlg-andtransfounaﬁonsto graph equations of \
theformy=xfz_h+k.

Example: ., =
Fory-*—;%z+5,thevaluesofﬂ1e N
parameters are i
4 =3, repipsenting a vertical sireich by 2 fastor of 3 ~
h=4, xep%Fermng a harizontal transletion 4 units
o the left) L
k = 5, repiesenting 2 vertical translation 5 mmits up
vertical asymptote: x =—4 '
horizontal asymptotes: y =5 ]
o Some equations of rational functions can ‘e manipulated algebraically into the form
y= ﬁ 4 Kby creating & common factor in the sumerator and the denominator.

be]
>

W

Exommple:

_3x+6
Y=E"%-4

_3x~12+12+6 -
7 x—=4

_3x-i2+18
7 x=4
3x—4 18
Y= A t%-%
¥y

=38 43

x—4 . 3

‘

A

9,2 Analysing Rational Functions

{4 KEVIDEAS 37

Determining Asympéotes and Points of Discontinuity

The gragh of a Tational fimetion may have an asymptote, 2 point of discontinuity, or both.
To smbﬁshthwehnpomm&mcwdxﬁxofagaph,beginbyfammg&emmzatormd
denominator fully.

-AsymptokmNoCommFacffns v fo— y=JJCCi'34
If the mumerator and denominator do not

3 Sinee the non-permissible vatue is x = 3, the
have 2 common factor, the fonction has &0 | erticat acrotots is at x = 3. !
asymptote. x+4 ‘
gneverﬁealzsymptommidmﬁﬁnd =353

by the non-permissible values of the _x=3+3+4
function. ’ x=3

—~For a function that can berowrittenin | ¥ =55+ 53

theformy =27+ K thekperemeter | _ T,
identifies the horizontal asymptote. 77%-3 oo
Since k = 1, the horizontal asymptote is at
y=1 )
« Points of Discontiouity: At Least One -+
Common Factor Example:y =——335

If the mmnerator and denominator have at % + 2 = 0: the x-coordinate of the point of
Jeast one common factor, there is at least one | discomtinmity is —2. .

poiut of discontinnity in the graph. A . _— .
Shbstitate x = -2 into the ™
— Equate the comman factor(s) to zero and y=x-4 = stmplified eqation
salve for xto deternyine the x-coordinate of | =34
the point of discontimity. y=-6
- Substitute the x-vatue in the simplified

expression to find the ycoordinate of the poiat of discontinuity: ¢3,-6)
point of discontimuity. R

K

—

s

« Both Asymytote(s) and Point(s) of Example:
Discontimutty . 1 -8G+2)
1 2 ratfonal expression remains after PEETIE-T)

removing the copmon factor(s), there may be -4

- bothapoint of discontimity and asymptotes. Y=E=1)

— commion factor: x + 2, so thereis a point

" of discontinuity at (-2, 2)

— non-permissible value: x = 1, so the
vertical agymptoteisat x =1,

— simplified function can be rewritten a3
y= x~3-1 + 1, 50 the horizontal

. asymptoteisaty =1

Ao
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Connecting Graphs and Rational Equations

9.
¢ KEYIDEAS Dy 3
Solving Rational Equations
You can solve rational equations algebraically or graphically.
o Algebraically Examgle:
Solving algebraically determines the 16 4
egact solution and any extransots ¥¥e T
rootz. To solve algebraically, 16
— Equate to zero and fist the- T+ TE=4=0x#-6
restrictions. 16
—Factor the mumerstor and G +6)x+ -4 = =+ 00
denominator fully f possible).
- Multiply each term by the L -
lowgtp c{:mmon dcnzymma.torto +eE+ (M)(riﬁ)—(x+ 8@ =0
eliminate the fractions. - 1
- Solve for x. X+ 6x+16—4x-24=0
— Check the solution(s) against the P+ 2x~8=0
restrictions. E+HE-D=0
- Check the solution(s) in the
original equation. oot x =-~4and x =2
* Graphically Example: =28 = 4
Th:tca:utwomﬁodsﬁ)rsclwng Ty *
equations graphically. Graphy=;—1;6—gandy=4onﬂmmmzaxﬁ
Method 1: Use a System of Two - [I 2
Functions (‘%. .
— Graph each side of the equation -2~ Jad
on the sams sat of axes. DML IR 3N "
—The solution(s) will be the o 17 n@l\
x~coordinate(s) of any pomt(s) of ) 1 >
intersection. le Y wh
Method 2: Use a Single Fonetion The points of itersection are (4, 8)and(2,:g,sothe
- Rearrange the equation so that rootsatex-—dan;éx =2
one gide s equal to zero. Graphy=x+ -4,
— Graph the comresponding ? x+6 ™
fanction. o
- The sohation(g) will be the *
x-intercept(s). {00 o (2.0 4
io
k/’:() 15 4
6
® ~5.67.
x-intercepts: x = -4 and x =2

314 MHR  Chapterd 978-0-07-073891-1

Chapter 8 Review.

2.1 Exploring Rational Functions Using Transformafions, pages 267-304
1. Graph cach function using transformations. Label the important parts of the graph.

3 .
9 y=giz+2 By=3iy-2° ,

2. Graph the following functions without technology. Label ali the important parts.

?) fy =213 b S =22%S
EZ 7.
g =| p =
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‘g Rational Functions, pages 305-313

3. Match the graph of cach rational function with the most appropnatc equation. Give

reasons for each choice.
(T 7 B 7] T
2 |
|
\
\
e
\ 3.
N i et >
e o B AL x| = K] o BN e
T
\ . \
]
)
c) 7. d) pZY
T =g J=8 b 10 =
i A 7
: \
MEEEERIIEED Er
A p=5tx=12 _ 212

x-2x-24

X-5x+6

C ) =E2

e

EE LS R )

Dj(")=zl+3§;6'

322 (MEHR ° Chapter§ 978-0-07-073891-1

§

[

a4

s Syt e b

_ 4. Forcach function, pred:ctthelomon of any points of dlscommnty, vertical asymprc: 2
and mtcxccpm

3 f =25 b =2t

93 Connecting Graphs and Rational Equations, pages 314-320
5. Solve cach rational equation. algebrawall}'

6 _1 -2 _2x-4
93-355=1 B) EE =S
x+1_x+4 x+2_ 2xt+4
TSR B Z2 =531

6. Use techuology to solve each rational equation graphically. Sketch and Iabel 2 graph of the
so]uuun. Provide answers to the nearest teath. ]

3 _1 3x-1,,__6
a) +X . b) +3-I—4

¥1°2

JE

x= x="
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4.2 The Unit Cirdle Cd

. Chapter 4 Trigonometry and the Unit Circle

AT o
@

. R A N "
4,1 Angles and Angle Measure - — K ' _{g .,KEY lDEAS fy‘a :E“s s
¢ < KEY IDEAS - wé} o o - In genersl, a circle of radtus r centred at the origin has .

K equation 32 + 32 = 1%
Onezadnanxsthemeasureofthecenﬁ‘a[ang]esnbtendcdmamdeby + The upit circle has radius 1 and is centred at the origa. ‘P(xy)
an arc equal in length to the radius of the circle. Iheequanonofthcmtmclclsf+y2=1 All points - 2
« Travelling one rotation around the circumference of 2 circle canses the P(x, y) on the unit circle y this equation. A
terminal arm to turn Zur. Since r = 1 on the unit circle, 2nrcanbe | « An arclength measured zlong the unit cirdle equals the . ‘@
expressed as 2, or 27 radians. : measure of the central angle (in radizns). .

"You can use this information to translate rotations into radian measures. For example, Tn other words, when r = 1, the formula ¢ = r simplifies
) - toa=8.
1 full rotation (360°) is 2+ radians %mmﬁon (60%) is—'g-radims ) - chaﬂthcspeciglﬁgh?chimgl&syoulmed about previously. -
L rotation (180°) is  radians 3 rotation (45%) is T radians .
- 2
4mtauon ©0)isT  cadians . l—xz-:otaﬁon (307 is F radians g

Angl&emstaﬁdardposxtonthhthe same terminal arms are coterminal. For an angle in X
standardposmon,anmﬁmtammberofang!esootammalwﬂhltm.nbedetzrmmsdby e P P -
adding or subtracting any ber of fall rotations. mescspemalmanglmcanbeswkdtoﬁtmfhmthcumtmclc(r 1.

» Counterclockwise rotations are associated with positive.angles. rokwme rotations are - 4 +q ? p{_i., ﬁ)
associated with negative angles. . - P{@ ﬁ) . 272
: =X 1 L =% .
| " ) , . 3: / 8 + u /
- 0] 3 = . ! =
. z ’ . .
. ] ; A : \/ ~
ol . x Q / = ) & J ‘ x ! ’_ .
1
.
gt Tagle pasitive angle>350° Tegativaangle !

* The general form of a cotcrminal angle (in degrees) is & = 360"n,whmmsanatumi
mumber (0, 1,2, 3, ...) and ropresents the number of rcvohmons Thsgenexalfom(in
radians)is 0 = Zan,n €N
Radimsmwpemaﬂyusefulfordﬁm‘bmgmularmoﬁon&clmg&,a,mmmthc
distance travelled zlong the circumference of a circle of radius . For a central angle 6,
inradiang, g = 6r.

ot o SRR oA e S
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4.3 Tngonumetrlc Ratios :

e R TR it 0t ceeededoe
[N AR S Ae UL <. x5 Y ‘ L P -

. *
K2 K

{€ KEYIDEAS - ji»

« These are the pfimary trigonometric ratios:

sine cogine mngmty
- sin6=='2,'- cosf =% tanb=%
- For points on the unit circle, r = 1. Therefore, the %

primary trigonometric ratios can be expressed as:

b4

b4 X PE)= (%3}
dme=7=y cosb=F=x tmb=%

1
u B(1,0}
*

War
N,

(

i i i tropli i coordimates of P(6) as
= Since cos @ simplfies to x and sin § sxmphﬁcs.toy,yox_lcanwntctheb_
P(8) = (cos 8, sin 8) for any point P(8) at the intersection of the terminal arm of 8 and the
unit circle

» These are the reciprocal trigonometric ratios:

-

3 cosecant secamt } mtangenf

i ’ 1. -

2 me“&i*é b=y cotd =gy

csc = -— mc9=-§- co’c();-—%~

+ Recall from the CAST rule that . ¥ x

— sin & and csc 6 ars positive in quadrants Tand I

—c0s 0 and sec 8-are positive in quadrants Tand IV N AL

—tan 0 and cot 8 are positive in quadrants T and TIL - .
TAN s
i v

FERBERS RN M — .
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4.4 Introduction to Trigonometric Equations

. .
8 4 . .«.."\3,&'
£4  KEYIDEAS 33
. . Solvmganeqnamonmnstodetemmthevahxe(orvﬂues) ofavanahlcthatmak:an
equation true (Left Side = Right Side).
¢ For example, sin § ==2mtrucwhm9 30° o1 @ = 150°, andforevaryang[ecommmal
:; a with 30° or 150°. These angles are solutions to 2 very simple trigonometric equa.uon.
: 'Iheva.nableelsoﬁenusedto:cpmcntthsnnknownangle,butanyoﬂwrvanah{cls
- allowed. .
H © In general, solve for the trigonometric ratie, 2nd then determine
~all solutions within 2 given domain, such 230 = § < 27
] ar -
~2ll possible solutions, expressed in general form, § + 2mm, n € 1 .

° Unless the angle is 2 multiple of 90° m:%, there will be two.a.ugls per solution of the
equation within'each full rotation of 360° or 2. As well, there will be two expressions in
geur.ralform per solution, ane for each angle, It is sometimes possible to write 2. ccmbuned
expression Tepresenting both angles in general form.

* If the angle is 2 mmitiple of 90° or & 5 (th.at is, the terminal aim coincides mthan axis),

" then there will be at Teast ope angle within each full rotation that is aconectsotuuon to
the equation. .

: * Note that sin®§ = (sin 8)2 Also, recall that 7. .
~sin 8 and esc @ are positive in quadrants I and I i !

"—cos 6 and gec§ are positive in quadrants I and IV e AL

—tan 6 and cot 6 are positive in quadrants I 2nd TIT
x
s

13

i W
!

i v .

1

i.

3

: A
4.

Ix
.g —
I 138 MHR - Chapter4 578-0-07-073851-1
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Chapter4 Review - . 4.2 The Unit Circle, pages 120~128 -
- ‘ 4. Determine the missing coordinate for point Px,~Z) in quadrant I on the unit circle
4.1 Angles and Angle Measure, pages 109-112 . , .
1. Convert each degree measure to radian measure and each radian measure to degree
measure. Give exact values. - ’
4) 270° DR / \ ( L
/oo
. . -
€ 300° . . @ -4 ! .
9 a5 - pi=

5. Determine the value of angle § in standard position, 0 = 8 < 2, given the coordinates of
P(8), the point at which the terminal arm of 8 intersects the unit circle.

ool o o
2. Identify one positive and one negative angle measure that is coterminal with sach angle. .
‘Then, write & general expression for all the coterminal angles in each case. o f/ \

2) 1w !J >

- . b) —375°

~

) . . . . 1
3. Determine the measure of the central angle subtended by each arc to one decimal place. ) B) P(’,E" ,}i)
%) arclength 31.4 cm, radius 5.0 cm, in radians '

CIN

b) arclength 11.3 m, radius 22.6 m, in degrees .
~
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43 Trigofietric Ratios, pages 128-137

6. Dotermine the measare of 21l angles that safisfy sec § = 1,788, 0° = § < 720°. Round your
) answers to the pearest degree. .

A
N

7. Determine the exact valus of .
) cot(%"—) b} esc —3‘)

4.4 Introduction to Trigonometric Equations, pages 138~144
8. Write the general form of the solutions to sec @ + 10 = 2—4 sec 6 (n degrees).
1 for

,i} . ) "
| 1N
N

Gy - n€l

[ U 1 ]

9, Solve2sin®*6 +sin6=1,0=8@ <21.Givemctsolnﬁon's

N
T

W - B R Ty
PRI . “ .

Chapter 5 Trigonometric Functions and Graphs -
5.1 Graphing Sine and Cosine Functions -

A . T
£¢ . KEYIDEAS 5

o

* Sine and cosine fimctions are periodic or simusoidal | fumctions. The values of these functions
) repeazinaregularpatmi‘hwefuncﬁonsmbasedonthcmﬁtcircle.
. Considm'thsgmphsafy=sineandy.=cose.

P2y 11 2. TIT
717 T I“I
I 7]\ k2 N
~ - P rTy
5 [ kY 3 5 z \ { 1y 11
3 ]
T ] O N
Y F "
AR RS d - \
L y=sn Y = Ca5 6.
1] : i1
[ ) i t T
~The maximum value is +1. — The maximum value is +1.
— The minimum value is—1. ~ The minimom vahee jg~].
—The amplitude is 1. ~The amplitude is 1.
—The period is 2m, — The period is 2,
~ The y-intercept is 0. —The y-interceptis 1. -
—The 8-intercepts on the given domain — The B-intercepts on the given domain

are~, 0, m, 2w, and 3w,
— Thedomain of y = sin 85 {6 '8 SR).
~Therangeof y = sin 6 is . :
pl-isysLyeR})

T w 3w
S A A

—The domain of y=cos 012 {6| 6 €R).

~Therangeof p = cosBis .
l-l=y=<iyeRr}.

o Forsiuusoidslﬁmcﬁonsoftbzformy=asinbxory=acosbx,arep;esenmaverﬁca]
stretch of factor |4} and b represents 2 horizontal stretch of factoréf. ke the following key
features to sketch the graph of 2 simsoidal fanction, i
—the meximmm and minirmm values o
~the amplitude, which is one half the total height of the function

A l-mdeamﬁmmnvalu?;mhﬁmmvalue

The amplitude is given by Ja]. h

—the period, which is the horizontal length of ome cycle on the graph of a function
Changing the valve of b changes the period of the function.

~the coordinates of the horizontal intercepts

= X R S
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5.2 Tramsformations of Sinuscidal Functions

Tt s . ORI

5.3 The Tangent Function

€€ KEYIDEAS 33~ ... Ll

~

» You can apply the same transformation rules to sinmsoidal functions of the form .
y=asmbB—d+dory=acosb(@—c)+4
~ A vertical stretch. by a factor of |¢f changes the amplitude to |4
y=asnb y=acos8
If a < 0, the function is reflected thmughﬂmhonzontal m.td-hn.cof the function.
— A horizontal stretchbyafactorofl l<:11:mg&s the pedod to %?o i £8 radians
»=sin (56) ¥ = cos (48)
If b < 0, the function is reflected in the paxis.
~ For simusoidal functions, 2 horizontal translation Is called the phase sif?,
y=sm@~-c) , y=cos(8—c)
If ¢> 0, the function shifts ¢ units to the right.
If ¢ < 0, the function shifts ¢ units to the left.
~ The vertical displacement is a vertical translation.
y=sind+d y=cos8+d
~If 4> 0, the function ehifts d units up.
—If d <0, the fiznction shifts d units down.
dzmaximumvahm;-tninhnumvaluc

1B

~ The strusoidal axis is defived by the line y = 4. It Tepresents the mid-lne of the fanetion.

Apply ransformations of sinusoidal functions in the same order as for any other fanctions:
i) horizontal stretches and reflections, Tl

i} vertical stretches and reflections, |of

i) twanslations, candd

The domain of a sicusoidal function is not affected by transformations.

The range of a sinusoidal function, normally {y |1 =y = 1,y € R}, is affected by
changes to the amphtude and vertical displacement.

Considuthcgtaphofy;‘Zsinz(x-—z— + 1.

L2 § ] a=2,s0the amplitadeis 2 -

: N o b= Lsomepmome,omr

> AL A8 &=, 50 the graph is shifted J units right
» d-\ i \ d= 1,50 the graph is shifted 1 unit up
- I"V x ? T ; =1H  gomain (x|xER)

mnge: y|-I=y=3,ycR}

),

« The graph of the tangent fanction, y = tan x, is periodic, but it is ot simusoidal.

T & | Jyltan k4 { ;

~ 1

3

= These are the characteristics of the tangent function graph, y = tan x*

~ It bas period ar or 180°. « 3m i

—It;sﬁsconunnonswhmﬁnxlsundeﬁmd,thatxs,whsnx— Ok 2,...,2+mr,
n € L. The discontinuity is represented on the graph of y = tan x as vertical asymptotes.

—Thcdomam:s(xlxaﬁ +mr,xER,nEI) -

~ Tt has 1o maximum or mininnm values,

—Therangeis {y|y ER}.

— It has x-intercepts at every multiple of =t 0, wr, 27, ... , nw, n € L Eachl
is a turning pofnt, where the slope changes from decreasing to i crea:nﬂ

On the unit circle, you can express the coordinates of the point P on the terminal arm

of angle 8 a5 (x, ¥) or (sin 8, cos §). The slope of the terminal aem is represented by the

tangent function:

' o

the x-intercepts

e

Ay
dlops =z = .
~Q . . .. S0
=,};_o OR . slope =59
= =tan @
x
=tan§

Thersfors, you can use the tangent fanction to model the dope of zline from = fixed point toa.

moving object as the object moves through a range of angles.

R PR I A FT L -
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Chapt

10.1 Sums and Differences of Functions

& ovioeas, 3y e T

« You can form new fanctions by performing ogcraﬁoﬁs with functions:

. m of Functions, | ; Difference of Zuinctions.
h(x) = f{z) + g v h(x) “ﬂXJ g(X)
ﬁ(x) =+ Z)(x) h(::) (f-2)
| .Example . : Exanple
) =xendg(x)=~x+5 f) =-2xand g(x) =x—4
k) =) + g(=) BC) = fx) = g(=)
HY =2+ (~x+5) | =G
M) =x2-x+5 ) =-3x+4
1} Al A \.
A INZXEN \
. | ot S ) 1
X /| ] 3\
—'-rl& g N ¥
‘.sff - 1

. Thcdoinaincf;hocomhhedﬁm@ﬁonfomedbythe'sumordiﬁ'emme of two fumetions is
* the domain common to the individual functions

Exmmple =~ . .
If the domain of AZ) is {x]x =0, x € R} and the domain of g(x) is {x|x=10,xER},
thcdomamof(f+g)(x)xs{x Gsxﬁlﬁ,xER}

Domaln of (F - gH3
0sx <10
Domalaoffd @000 e ..}...,
Darmain of glx) t 3
o 10

« The range of 2 combined function can be determined using its graph.
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10.2 Products and Quotients of Functions

{{-:;KEYJDEAS D

« New functions can be formed by performing the operations of mu]uphmon and dwmon
with functiens,

: © | Prodiiceor functions . | Oushientof Eonctions. =1
H) = 1) - £ Fie) '
" . R = g(x),where g(x) = 0
) = (f~ D) o
Examgle W) = (g(x), whereg(x) # 0
j(x)=x+3andg(x)=2'x-l Example
Rx) = fix) = gx) . £ =3x—1end g(¥) = ¥*—x
)=+ -D . S
B(x) =22+ 5x—3 B = g(x)

b h(x)__f_z,wherex¢1.0
I - .
"‘\' P2 MR
12 M YATEE
ol ] . z N
1 ST 3

4 ) _mq? o “1

Al

1] 3

. Thedomamofapmdnctoraquoﬁcntofﬁmchons:sthcdomamcomcntothcongmal
functions. The domain of 2 quotient of functions rmust have the rwt.nctxov_;t that the divisor
. mnotqualmo.'l‘hahs,fork(x) E(;)‘ thevahsofxaresuchthatg(’) #0.

Hemngcofawmbmndfuncuoncanbedetermmedusmgltsgmpb.

‘Wz—:_l_._.. .
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10.2 Composite Functions ; Chapter 10 Review

{{ KevibEAs ¥, . ool

P

10.1 Sums and Differences of Functions, pages 325-334

1. Givea fix) = 2x—1and g(x) = % + 4, determine each of the following.
39 F+at3d= - B (f~9@ ]
- . b

» Composite functions are functions that are formed from two functions, f(x) and g(x),in
which the output of one of the functions is used as the input for the other function.
~f(gx)) isread as “fof g of x™ ’
~(f° £Y) is another way of wiiting f{g()) and Is read the same way

For exaraple, if f{x) = 2x—2 and g(x) = x* + 3x; then f(g(x)) is shown in the mapping diagram. Z Letfi) = VX + 6 and g(x) = 4x*—1. . »

8) Determine A(x) = f{x) + g(x). . v #

: ! : b) Ute grephing technology to graph y = A(x). I
) Sketch the graph. on the gid.

i e e B v i

g f
z 10 15
1 , 4 6" c) State the domain of k(). Use the gra_ph 10 approximate the range of A(x).
[ ] n‘ :
N °. v @ Determine Kz) = £ -3 .
To determine the equation of a coinposite function, substituts the second function into the ) ‘ ,L
first. To determine f(g(x)), o Use hing technology to grzph y = k(x) Jr
FlEG) = +33) Substitute x2 + 3x for g(x). S g:ap]m pedieipin ﬂf gﬁd_m 4 - : ] _; H
Sl =2(¢ +35)-2 Substitnte 2 + 3ximto f(3) = 2x—2. -
ey =22+ 6x-2 Simplify. ‘
To determine g(fx)), '
g =g2x—12) . Substitite 2x —2 for f(%). . - )
) = @x— 27 +30x—2) Substitute 2x—2 into g(x) = ** + 3= -
2l =42~-8x+4+ 6x-6 Simplify. . - ]
. B = 43 ~2x~2 . = f) State the domatn of k{x). Use the graph to approximate the range of k(x).
Note that flg(2)) # 0)-

* The domain of f(g(x)) is the set of all values of x in the domain of g for which g(x) is the
domain of 1. Restrictions must be considered.

Y
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3. h(x) = (f— 2)(x) and /{x) = —x + 6, determine g(x).
a) M) =4x1—12x+9 B M) =JF+x-6

4. Extreme Sports has two store locations. Betwesn the years 20072012, the sales, 5,
in thousands of dollars, at the first location decreased aceording to the fomction
S,() = 750 0.68%, where ? represents the nomber of years after the year 2000. During
the same six-year period, the sales inthe second store, S, in thousands of doliars,
increased according to the fanction S(z) = 335 -+ 0.8¢, where ¢ represents the mumber of

years after the year 2000.

%) Graph S(¢) and S,(7) on the same set-of axes.

R

790

k]

EPD

Z|

El
B) Wiite a comitbined function that represents the total sales of the two stores.

¢} Graph the combined function.

S

ng-

1
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a

10.2 Products and Quotients of Functions, pages 335-344 A @

5, Letf(x)=1-2xand g(x) = * + 3. Determine each combined fanction and state any
restrictions on x.

2 b =126 » K9 =53

6. Use the graphs of f{(x) and g(x) to determine the following.

EZ [
il NN
\ Y
e /
\ /
Vi
\
N
=3 J=5 o]\ =
) (-0 B (e ¢

9 Qo ‘ ' ) (Q(—;) ’

7. Consider fix) = £k snd o) = =

4) Determine k(x) = (f* g)(x). Then, skeich the
graph of y = k(%) and state its domain.

Ssee e,

g
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b) Deterrmine k(%) = (g (4)- Then, sketch the y
graph of y = () and state its domain.

8, If A(x) = f) * g(x) and f{x) = 2x—3, determine g(x). ’
a) A(x) =2x—-5x+3

b) h(x) = 2x(sin %)~ 3(sin x)
Q k) =-28+32

9 Letf{x} = sin x and g(x) = cos x- o
4) Sketch the grahs of £) and £(3). 1) Sketch the graph of y = 25

&) State the domain and range of the combined fonction.

d) Use your knowledge of trigonometric identities to state the equation of the function
y= 5;(% as a single trigonometris function.

978-0-07-073891-1 Pre-Calculus 12 Student Workbook - MR 359

10.3 Composite Functions, pages 345-355
10. Let flx) = x~3 and g(x) = 1 — =% Determuine each of the following
a) (fog)x) B oo

9 (9D D G20

11.Let %) = x*~9 and g(x) = vX. o
) Sketch the graph of y = f{z{x)) and state its domain and range.

Y

b) Sketch the graph of y = g({x)) and state its domain and rauge.
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12. Given that A3 = (fe g)(x), determine g(x). : -
8) h(x) ==X andf() = vE :

b K = gy el s =
¢ h(x) =42 ~20x + 25 and f(x) = x*

13, The side length, 4, of 2 mzbctha:conmmsasphemdepends on the radius, 7, of the spheze.
Assome that the faces ofthecubearetangenttothesph:rc.

5‘1

1) Write the side lzngthufthocubc asa function of the rading of the sphere.

b) White the volume of the cube as a function of the radius of the sphere.

©) What is the volume of a cube that contains a sphere of radius 7.5 cm?
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1.
Z

Examples ) {x|x=2,xER}or {z{x=2,xER} 2
B {x|x=-4,zER}or{x|x=-4xER)
3) Forflz) = -2+ 6,x 20, fhe mverseis
Panc) = |-Z-6).Forflx) ==>*+ 6,x=0, -
themvetseuf 1(x) = —~-(z—6). = ——
. by Forf(x)ﬂ?“!-d, xzo.themvemexs 2 o
F) = B Forf) = 12t + 4,z <0, the 4 1
fnverseisf () = —2GF~ 4. SRR ENE N
yoEFI-3 =
BEE
g) 2<x<105
B 0= = g + %6643, wherex = CRL, i ]
o millimetrea 1) horizontal stretch by a factor of 3, vestical
9 143 weels stretch by = factor of 3
Answersmay vaty.
Chapter1 Review, pages 35-37 - -
) y+3=x-5 By-i=k+4 *
1) 7. 2
3\ e 7
"\‘ - d
\ & 7
\ A==}
| a=fEn 2 7
b AY | pd
i u / p ) e o
s 3 T
st % = N/ -
4 o 1 1% =]
r =
B 5 [N}
i s )
1
% L
4 s EE=
AL —_ =i
Al v
20 s, 4. elfld ]
= 1t 1% I3 tel L5 =] QiPra = 7
W 242 N 4] 2 U w4 4 )
At A L] A
5 1= Jo b [ & I=

D fK=zts B fED=—}

9 fIA=3+S D LIBH=26

. 8902y BEEH 9
4. 9) :d]mnmthe}msandreﬂmonmthcx-
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' k 3.4 Equations and Graphs of . 1) x-intercepte: 2 (multiplicity 3) and 17
B 5 i@ 3T : . Polynomials Functlons, (amltiplicity 1); y-imteccept ~§
- ' % page591~102 R
3 a1 4] L a) 3-"0,"2,:2‘
e B) x=-1,3,5 "
4, - A 175 & ) x=2
A . N 2 @) ) =2s-1E + DE=%-1L1,3 Il R 0 T =i
5 10 = b) @) = 050~ 2= + Dlx+ 3);-1,-3, ¢ ¥
" ] = =t b | 9 S =020z 2P + 54,2 I T
ST . e N X
: 3. 2) —4and §; positive for <4 <x < 5; negative for
G T > CFTTT T ST e
ot .
& &=t 10 F Tutis fatar 2 5 | bl 5 9 MmEHE-DErD o F
1) Exemple: resteicted domain of (- B) —6 and 3; positive for—§ <x<3amd x> 3; 'b)j(x)=—0x+l)(x—3)(x+2)
Zixz2L,xERLAD= +1 ~d = n:gur%ve‘ﬁ?rx<—6;—6(n}vlﬁpﬁ:ky'3).a.nd3 ) AR) =025 (c+ DY=~3P
;! (multiplicity 2); the function chanpes sign at 6 2 a=l'malsueuizbyafamrofl-
x=-§,butnotatx=3 b z'ho -
Chapter2 WREE © 4,1, 2nd 3; positive for x < 4, ~4 < 2 <-1, i rizon mﬁh‘:’;ﬁ““'
. P =NV R and x> 3; pegative for—1 <% < 3; 4 = ~4; tramalation o
2.1 _I::;:Eagm:snsan:esgg_% 0y ~4 (ltiplicity 2), -1 Guultplicity 1), znd3 Je=5; translation of 5 units down
- P2t - X {multiplicity 1); the fanction changes sign at ¥) domain: {x| x ER); rnge {v|y €R}
1. 1) verticalstretch by a factor of 3, reflection in x=-landatx =3 butgotatx=~4 —i(x ?
b -, tranalation 4 it ef and 2wt doen; 4 3 winterocpts2,05,3 (ol mllipliciy 1y D 7T 4¢T T3
dormaln: {x | x %4, x ER}; 9 ) -itercepts~6 B y=(z+ DHx-3)(c+ P
range: {y|y=-2,7 €R} T TTTT1 8 26ftbyd6ft
b) vertical stretch by a factor of 2, reﬂutmnm " @ ) b= 428 3 3E A Tix T 6] 9. hand;these the b
tbmxﬂ,hnmontzlsﬁ:mhbyaﬁzboruf— Lr=l2/ale 1 h 2 7 mﬂahonmdthevuhwlmnslaﬁon,mpauvdy
translatjon of 3 units right snd 5 units up; domat ¢ M .o nf}hsg:phmddomtchmgcnuhapcor
{z|x=3,x ER};range: (y|y =5,y ER} | ofentaion.
) verucuismnhbyafzstu:nf4 ‘Torizantal X 7 Chapter3 Review, pagés 103~107
s&ehibyafaworofg,mshuonaflmk& g = ) i I 1 N
and 4 units down; domsin: {x|x=-1, x ER}; 2 1N =4 _|=3 10 { =
mage {ply=—~4,yER} : I . . ¢
& hmmmmmhbyaragmof3, o a3 2 J\ : i “’{‘3:;2:7 P P I -
in the -axis and y-pxis, translation 2 wnits left; 2 x
domaip: {x|x=~2,xE€R}; . 3 B)i;?:;."k‘ 5 |Quintic 3 3
range: {1y =0,y €R) = L = . s ¥ 9z =053-82| 3 |Cubic 0s | o
2 P y=-3x—4-2 @ p{z)= 10 0 |Comstant || © 10
B y=EETY+3 : 2. ) cven degres; negative leading coefficienty
) y=2\Ez+4)+l . . i 2 x-intercepts; domain: {x|x €R};
=T k], : . moge {y|p=19,ER}
& y=-3TETG AN : 1) odd degres; positive leading
A 93 » C g D @ A " oo 3:-mt:xwp|;dumam.{z]xek},
: : L moge: {pjy€R}
).
b
é
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S ‘ (/ 1 : ' -5 @) g =z-2 B g)=x-2 : '
AR 14, 2) 4 =-2; vestical seetch by a fastor of 2 and N\ R & 1 (o) =BT, domaim (clwE L2 € R
) Jesiuucl coefiicient: 0.002; 6 Tae in the zaxis % - ’ .
reprecents the distance that the boat is from the horizontal stéstch by o & B) (gosf)x) = 35=% +1; dowai: {x[x =4, ER}
shoreat time 0 s (e nitial position of the boat). :’T wmmiyt:mmg:fs . f T DD =x+4s b gfE)=x+4
€} deges: 3; positive Isading coofBcient; extends . N o ©) restriction on damzin of flg(=:x ¥ 1;
from quadrant W to T # ¥ =4; wanslation of 4 wnits up N . sestriction on domain of g(f(X)): x.# £1
4) domain: {z] 220, ¢t ERY; itisimposible to B domain: {z|x €R};mnge: (|7 € R} : Al =blm 8 3 k() = M) =% B x#0
bave negative time 15, y =3+ 2F(x-3) 9. &) Clx(d)="T87.5:+500
€} When £ = 15, d(15) = 22.5, ARer 15 3, the boat . ] £ - B C the cost of ing
15225 m from the shore, . Chapter4 H domain: {x]x=0,xER}); . ) mﬁzm:homofpmdudion.
£ I TTZ . o {4]42 0, A ER} - 9 57200 d) 42k
N i - 4.1 Angles and Angle Measure, : & H(x)=4dx—2 - b) D=03
& pages 109-118 10. 2 R=p-1200 ) ?
L 0854+ 9 BET TS & (R D)(p) = 09p— 1200; The composite fumetion
=t 1t To % Lg% Ty represents the cost of the snowmobile when the
: 3 - dealer disconnt is computed befare the fastory
’ ¥ rebate,
LI : B @ Rlp) =03y 1080 The composite fanction
PR -0 S S . i 1 L2 e s
) » ﬂ"‘l x~1 . 2 maorymba:cnmuammmmedma-
* _ &0 - . )i - Escount,
9 E-DER-2-3+3= Sx’—‘]x‘—x+6 T E s E: ¢ $8475;38535; mx:;wue;;isgwmby?;
5 2) R=9 b R= :. . domain: {x]x =05, x ER); fanction (R » D)(p). Example: The
21{ 4 ) R= 15 -t . . mgc:(HJ]r.]HZB,HER}; pnce:slnw:rwhenthcsuﬂhssnbmmda&u
= 0 R=395 , . - N the dealer disconnt.
6 Y m=4 533 - 10.2 Composite Functions, ., .
. I1. The sales rep ‘s bagma is by
9. P =+ 22-15+ 10 " @ pages 345-355 (=) = 0.5z~ 50 000). Example: The bomus i ﬁ
8 &) %=1 Bxd6 | g x-c B L90 B2 96 &3 computed aftex the $50 000 is subtractzd. ©
% @) Y B No ‘ P . 2498 BB ga U 2. 3) Fl) = g@ =2x+1 :
10. 2) =1, 23,29, ..27 3. 1) (fe@=F G i =x+4 B SR =Egl)=9-x
E b) 1, __2_-»3};4-4 6, £0, %12, 18, +36 )] (f‘g)(x)"l‘li‘x’? (g-j){x)=;3—|x—4[ 13. 2) Bxample:f{x) = 2%, 2(x) = x~3, k() = 5x + }
{ M) GoDe-BerD . s : ) e; oo =rimeNE=4+3 B (e 9eR) = 10—k (e o)) = 10x—4;
B G-OE+20x+ ) - ~ 3 N 2 : foﬂowth:amumapmpmy
r‘i & (x=3)x- i+ 6)(5x +2) ! . 14. 3) Eromplesf(3 =3, g(x) = 3x-2"
D xzx~De+Y2x+5) . =16 a1 | . . B (fo2)) = 957 125+ 4, (g /)() = 383=2;
4 X ’ . v f i d
ﬁ :) dzgreel’z+§‘:ne;fv;ﬁ&ngz cocfficient; ) . ’ . ,!| = i fonuwﬂxzzbmmtanvepm;iw ’I’hucmomu: o
. ‘ . restrictions in this case, et
=3 (multiplicity 7) and 1 (rultiplicity 3)s tho 9-Ir e : -
i“i‘fg‘,“pﬁ,“:ﬁi" g:ig:ztf;:d?:‘:f I . pY ' . Chapter 10 Review, pages 356-362°
aegativeforx > I; fz) = ~0.25(s + Px~1p ' - domsim: {x]xER};range: piy2-2y€R L M6 B I3
B) dogres4; pasitive leading coefficient; B ISELES . 2. 8 Ay =HFE+oa—1
‘Nmﬂhﬁmﬁyl),—ﬂﬁ(mlﬂnphmyl), .10 N B 2 7
2 {peultiplicity 2); the function changes sign at - | 1 Ty
x=-2and atx =-0.5, but notat x = % positive Llye = ) I /
for x<~2,-0.5 <x< 2,and x> Z negative far - =i 1-21ls x| N ial
2<x<05f%) = 05(x +D2x + Dix-2F 2 N
" N
R - Ny =4t 7 .
. ) M7 ] \\ &
| ¢ ; - s
& .. ‘ domain: {x|x € R}; range: {y}y =~T,y ER}
' - : . . 438 MHR - Apswer -0-07-073891-1
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L

9 domain: (x| x5, z€R})
raage: {y]y= 1.4,y €R}
B k) =GFE-42+1

D
Zam==nna
-5 | o} =

5.

1) domain: {x|x=~6,xER};
range: {7y =35,y €R}
3. 2) g(®) =—d2+ lix-3
B g(x)=-2x-vx+12

4. ) [JS
il
e i
b 3 1]
b) (5, + () = 1085-0.68 + 0.8
9 S 1 T
1oho ‘%ﬂ,%', =
i} 4 1 3

. @ Thetotal sales have been decreasing. Example:
The combined sales in 2007 were $1 061 200, The
combined sales tn 2012 ware $1 008 200.

5. @) A(x)=-2F+3-6x+3
B K= Ehdawl

€91 Bz 9-3 93

7. a) k) =;Tfr

v 2

3dt
T

=Y
—
-

domaiw: (x]x%#0, 1, ER}
8 2 zx=x—-1 B g(x) =sinx
) @) == .
9. 3}

4
Y v
N

B

ab

L

o
3 i
R mak

il

R] <

) domain: {x|x#rw,n€LxER)
mang= {y[y €R}

d) y=cotx
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10. 8) (feR)R==f-2 1) (8°9& = gh 4 22
9 -1 @ -2
1. 5 T3

= }-=2 l0 =

domain: {x|{r=~3mdx=3,xER);
woge: 7|y =0,y ER}

12 o) g@) =9-x
B g =7x-2
) g(x)=2x-5
B2 d=2 b V=8 o B
14. 2) (Con)(f) =~15Ff + 4125t + 1195
B) $70585
¢) 24h
Chapter 11
111 Pennmétions, pages 364-373
1. 5 Materlals . Colours
black-
red
dath dver -
tupe
=
black
red
leather sliver
taupe

B

2 )
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TShlie
blue
unlform pink
wihite
ghd’Ble
3 4
3 &
3 7
3 8
4 3
4 6
4 7
4 8
§ 3
6 4
6 7
6 3
7 3
7 4
7 * 6
7 3
3 3
8 4
8 6
8 7

£

£

black

belge
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Chapter4 ‘.Rev:vew, pages 145-147

1 9% B 300°
2% o
o iz 0 s8s°
2. Ezamples
2 55-%
g:nnmlfom%!:%u,nel\l
¥ 345°,-T35%
gcnaa]form:—375_°=(360‘)n,nEN
3. a) 63 B 2
4 -"35
5 9F » &=
& 567,304, 416, 664°

1. -8 b)—é-

8 §~1R7+360°nmnCl
8= 231.3°+360°n,nEL .

9, = 5w 3= :

- ®62 .

Chapter 5

4. 1) Forp==sn8:

amplitede: 15 i velue: 1; minin
value: —1; period: 2w; 6-intereepts: v, n €L

-intercept: 0
Fory=sin (Lo}
emplitnde: I} maxizmm vahse: 1;
value: —1; period: 6m; 8-intercepts: S,
n €1 yntercept: 0
2. iy
A=EEY
A
BTN T\ i
i/ \ I /
23 8 4 8 AOw{r |8
R W
VLIS A1/ AL
> v v
N b) Fory=sn&
Sitmde: 1; masimmm value: 1; minh

5.1 Graphing Singand Cosine Functions,

pages 149—1]%7 -
L2 i
95 H3
2. 5) 360%2% W) i80%w
9 W 8r  240°%F
3 a) 217;% B) %g', 1

9 %2 Q 6w 1S”

. :

v
e
|
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.ot

walue:~1; period: 273 &-interceptee e, n E F;
J~intercept: 0

For y = 1.5 zin (26):

amplitude: 1.5; maximum valoe: 1.5; minimom
values~1.5; period: = g-intercepte Sa, n € &
y-intercept: 0
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