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1. Carefully study the graph of the function f at the right and then answer the questions given below. (15 KU)

(a) State the domain and range of f.
Domain:{xéml x#-1, xE| y v/
Range = {yeR| vy #0, y# % 1394

Evaluate each of the following.

(b)

£(0) = |1/ f(a)=2 ~az"% !

-
fo)> 3 v f(3-5) = # }=-l/
(c) State the equation of the vertical asymptote.

x=-l\/

(d) Suggest a possible equation for f.

{10

=10

(e) Use your equation from (d) to explain why f has a

v e

vertical asymptote and a hole.
COMMOH 'Pa

clor %=\ in numevator

x - | and deho,m'ﬁa-fof dvides oy
fx)= %2 l but -I;((l) is undefine
__x-l = ——x*|l Asym i hs x approaches -1, S
- )atl) | xF gets laer and lorger. TH x>0, 1o i v
pusitive. ITf x<-| a7 s hegohive-
2. State whether each of the following is true or false. Provide an explanation to sup’port each response. (8 TIPS)
Statement e or Explanation
Consider F(x)=xtl, u:|)cs.-7| i
For all functions f and all real - Y R.$.= $(W)F(c) Since LSERS,
““numbers u and c, F L-S.= z((u;% - J:{ l‘))}(‘ ) we have $ourd o ’\/I
f — f f = )¢ - Cdun"ef&tamrk \/
(ue) = F () (0) _FOD =R(2)  Gokshowethot
= = +he statevment isfale|
LY Foral x>0, T A==
The equation +here ore S /
|y[=x F_ : _l\ +wo values u/
is that of a function. al 2 of v Jor eac}a KO T APP T TIPS | CoM
2| -2 value o x. o -0 1-0-D
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Statement

True or
False?

Explanation

If f(x)=xthen f*(x)=

X | =

r

f(x)=x s \woriont under
a reflection 1 the live y=%.

o F ) = NOT %
( L ts the recvpracal Fundwn
'\0"" the ' nuecce Funch o»)

Vv

Suppose that g(x) =—3f (2(x—8))+6.

To obtain the graph of g, the following
transformations must be performed to f:

o Vertical stretch by a factor of —3

followed by a shift HDE¥ 6 units
e Horizontal ! y a factor of

2, followed by a shift 8 units left.

-}\';\e;e sellwlol bé'

To determine the nature oF thx

horlzo,dn [ +ra ns-fd'm"hom, 'f.s In .:.'(’

musSt be “ronsformed ~to 's 1np

f AUx-8)—> Qlrxz)>+t8 > X 9
/|

o horiz ’r’al com pﬁl&r\ W

'Fd”W( 5?/ a sh um mgh‘l

-

3. The transformation expressed in mapping notation below is applied to f (x) = x*+1 to produce the function g.

Complete the table for this transformation. (15 APP)

Transformation

Mapping Notation

(x, y)—>(4x+2,—%y+1j

Function Notati

. ' Graph of y = g(x)
Images of Five Key Pomtsﬁ (The graph of y = f(x) is given)
r—

Pre- Image @)

Image 3

ey | (%)

22) | (6,0)
(10) | (-2,1) YA/ -wEsE

29 | (10,-%)
(-2-7)| (-6 %:’)

Equation of the Image Function y = g(x)

gl -'-'L E"‘(?C"i))ﬂ ,
ab)
Verbal
Horizontal .F d
A
2. Translde, 2
+o the nah‘l‘
VeEt:i;al b\/
1. M fCSS [~
Factor of ‘/

Gincludes l‘f‘f'lecluh In ‘x—aws
>Translate up one um-l“
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7(( (x-;l)) + |

jp

v



4. The graph of the function p at the right shows the predicted profit from Fredicted Profit from Sales of Trump Tissues

sales of Donald Trump Bathroom Tissues for the first 12 months after 100 Linates
introduction of the product. Lae Co~ordina

o )
oo §72ph- (8/70)
Lo (6,40)

F30
20

Due to manufacturing problems, the introduction of the product was
delayed by two months. In spite of the delay, the actual profit turned
out to be $10,000 more than 1.2 times the predicted profit.

Express this using mapping notation, function notation and
graphically. For the purposes of function notation, let p represent the
predicted-profit function and let a represent the actual-profit function.

Profit (thousands of Dollars)

(10APP) O % 35 4 5678 501112
Months after Release of Product
Mapping Notation Graph
x -> "X,-f Iﬂ ] Acoctual Profit from Sales of Trump Tissues
[ )7) ( j’ \/y'f",}) T 100
— =4 a
5 | so
5 — g \////
: : = oL eo
Function Notation E |so
=  [ao
am=1qp(xp)io, | £ |5,
S 2o
[ .
- 10 o
1 2 3 4 &5 6 F 8_ 9 10 11 12
Months after Release of Product

5. Consider the function f (x)=-2x*+5. (10 KU)

(@) Restrict the domain of f to a “piece” to that is (b) Sketch the graphs of both f, restricted to the -
one-to-one. / domain that you chose in (a), and its inverse
'Rech d d . function for this domain.
ricre Domm -Exem xX20t — } @
. . . 10+ Ayzx
(wighlighted piece of araph) ¢ r
(c) Find f* algebraically for the one-to-one “piece” I
of f that you chose in (a). Use your graph to +'(x £5) | af
check your answer. \/ - - Qx <+ N: TIS

To find the inverse, opphy the ) aaEaat IaIzeRe

'imn&cofnba‘ho " ( e )y} _)()’J x) . j
= 'Q)/ 4 5V ol
“2\/2: x-5 @ By £ (x0)
K \/;\_ x-5 _ S5-X% = 10 ok
- — - 2 (d) State the domain and range of f .
-+ /5% Dowain =§ R |\ x € v
SoysENEE o " S.'x. R\ S @

F:)f£ x 20, Mre,;w 'F:: }rooﬁﬂnjef-{yefklyzogw APP | TIPS | COM
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6. Smartphone “finger” stands normally sell for $20 apiece. At this price, 300,000 are expected
to be sold.

(a) Forevery 5-dollar increase in price, 30,000 fewer are sold. What selling price will
produce tre Tmaximmun reveriue and what will the maximum revenue be? (6 TIPS) /

Let x represent the number of 5-dollar increases in price
- 4 sold = 300000 -30000% and Fv‘ibc infl = Q0+ 58"

Let R(x) represent the revenue,in dollars , Jor % #5 price mcrewses
N

(727
. R(x) = B00000-30000<)(20+5 ) /\5 “’,/ R
= Boooo(10-x)J[5c4+x)]
= |'S0000 (10-2)(4+X) ,

: he — —¢
Since the zeros o R are - and ‘ID, the : 0 %
eiua-Hmn of Y axis of symrne"fy s a=l28 -3
This ymeans thet the co-ordingtes of the vertex are (3)?2(3))‘

R(3) = [300000 ~30000(3][ 20+ ST3) | = dlswwo(3s)= 7350000.
) NN

2 Sald price

Therefre, the maximum revenue is H7,350,000, d
which, accord;nj 4o the model, is obtained ¥
the price 1s set o 9435'/( 320+5'(3)) .

revehué
(b) Explain the meaning of the inverse of the'{u;ction that you obtained in part (a). (4 COM)

ﬂe revenué )cuhC'“Om 'falkes ’HC #O‘F #5—pﬂ'ce ;mCreajZS as ;ﬂpu"'
ond  produces revenue os Obf/?u'{'_ v

. I
Tha Ia 7C the nu e ;bmc{fon, Q aloa the J
a)ofosn!wlg.e r%f'?ichs rgcvg;qe as inp#l and produces {hke

#H 07c b/ 5—}7)' fce_ Increases as ou+[>u+.
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