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1. Carefully study the graph of the function f at the right and then answer the que.stioﬁS'given below. (10 KU)

(a) State the domain ynge of f. m

@ Domain = 'R
Range = ‘{yeTKlyBOEI/ /
(b) Evaluate each of the following. /

£(2) = ‘I"‘/ f(~2) = "r‘"/

@ f(3-2= £(-5) = 3\/ o
V4 1 nuS
f@=1 ~a=_| '/r-g

or -| 0

(c) Suggest a possible equation for f.

-, x<-d& v

(3) 10 2 —asx<2
X+, x> X v

2. Acylinder with radius r and height h is inscribed in a sphere of constant
radius R. Express the yolume of the cylinder as a function of h.
(Recall that V..., =71°h.) (6 APP) ' m
By +he R ythagorean T heorem,
a A G
h+@r) =@RY
P A
2. h 'I‘LILV‘z — Ll'R \/
P A -
e G
A
y*l — HR "l’\ \./
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3. Given below is the graph of f(x) :‘x3 —1‘. The transformation expressed in mapping notation below is applied
to the function f to produce the function g. Complete the table for this transformation. (12 APP)

Transformation Images of Five Key Points Sketch the Graph of y = g(x)
Mapping Notation Pre-
Image Image fn
(ug

(x,y)—>(2x+4,—§y+12}

(01) | (4 2L
Function Notation 2 A )

@ =3 f (1) 3 | (6,12)

/ /
v
Verbal @ @ | ( g, = )
Horizontal (-1,2) (a) q )
1. Stretdh by a Jacton
af Sl (-2,9) (0/ - 35)
: Iﬁ"s I&-l:‘-t:f/ _'Lo Equation of the Image Function y = g(x)
r
Vertical 3 3(70 1‘% ('L(*-"'f)) +12

_S‘trd'cl\b aﬁtd‘dr.
1a_ah0|m'F€(. m:‘r.-/mdf - 3(,,‘):-:3_[ (- *r)]-llH:{\/ ®

2. { ranslu wnr &
T ﬁj j_(_gili-—‘%['x 4y - | ‘+|2L‘/

upward
4. Consider the function f (x)=x* —3x—10. (13 KU\ =(%-~5)(x+2)
@(a) Use the zeros of f to sketch its graph on the provided grid.

\*"'I

15

(b) Restrict the domain of f in such a way that f ™ is defined.
QO §x€R|[x2 21/

@ (c) Sketch the graph of f ™ for the restricted domain in (b).

(d) Find the equatlon of f* for the rgstricted domain in (b). 4542 -5 F AL~

'_F(g(_) ( -2\ q:_’ (O(WIDMS becouse d'FCﬁ))
@ To form F r‘FOrm tran&‘}: (x )’)‘9(}’1 x)/ i3
x = (y 3‘) H’% because o the res'f'rld'zﬂn O ﬂldmm 1_ //
,Jr 4 L/—-\qlso abunauJ oF # _15;%’_&‘?’)

69 1215

From grop
Z —3—1-4‘1,1-5_ ’\lib-fﬁ _é-/d.r'i bmhdﬁh’"
(e) State the domain and range of f. ﬁ le-F 1 mnd P

@Jomangxeﬂ{) }\/rqnje f),élR]y —3;;_-}/ 6 _APCP) s _C%M



@ R(x)= (Ro0e00) 20003155 20

5. The graph of the function p at the right shows the predicted profit from

sales of Donald Trump Bathroom Tissues for the first 12 months after

introduction of the product.

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. (8 APP)

Predicted Profit from Sales of Trump Tissues
100

50 Co-ﬁfJ ;uﬁ"'a

Mapping Notation

v
(x,y) > (x4 X -Qy\ﬁO)

Function Notation

v
q(‘t‘): I.QP(t—J)HO
£~> time in monthg

g L g0 AYE PS"I‘u\rI‘eJ
3 L7 TVovm r"*____‘(b)-z»
5 GUJWP’!- (8,70)
£ 50
% 44 (6/%) —_
% 30 =
E 20 )
14— {5 a2
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Months after Release of Product
Graph
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. Smartphone “finger” stands normally sell for $15 apiece. At this price, 200,000 are expected to be

sold. For every 2-dollar increase in price, 10,000 fewer are sold. (8 TIPS)

(@) What selling price will produce the maximum revenue and what will the maximum revenue be?

Let x re resent ‘U\e numher o'F 42 Lncreases Ln P""‘e and
let Rix) vepresent the revenue obtuined (in dollars)

Then

Zeros: -12, 30 V4

axis of symme'l'fy.' X =
Vertex ! (a—-.f) 3781250)

'f'j\-ﬂ- Sduv\ l’l\ce
should be IP

lgf;l(%s-) = 427.50,
which Pruduces a MaXimun

X revenue. of J/
R(E.;.E) = A3,78!1,250

(b) Explain the meaning of the inverse of the function that you obtained in part (a).

As shown in the diasmm , the Function R-I
takes tha revenve as tﬂput‘énd UquPu‘r.S

@
inmﬁ? R —revenue
@ by $%
Z % prce
mwﬂuﬂ% R ‘ % iﬂCPf;ﬁSPj

by i

the # 0’3 < Jo} prlce Incregses

needed 1o produce. that revenue.
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|&Lt& Fanctions that-aretheir own inverses are called TyvoLuTIONS |
7. Let f(x):il. az2TIps) | The 3ml:h o#_f-‘_my ravolibon £ is Symmetricin the
" Line "y =x. In addition, FFx)) =%.

(a) Prove that f (x)=f*(x
1e. Prwcf—t)'hat‘}(") %W%f(x)% f >
i:? s Own mverse Cie. Symme,‘hrio i ine y:%)
Let 7:,:5',, LKy =Y =x
@ Perform transformation (x,«y)-)(y,x) "' Y(f-g_:%
R =% '/ ' a(_ 1‘-,')( ‘/l/l/
. xly-hy =y g v Jf(x))? P
LAY =X =¥ ' - X~
S FO)=F (%)

(b) Let g(x)=af (é x), where f is as defined above and a represents any non-zero real number.

if Flx)= % 1s Sfrdz%d/com;;msea’ both

Provethatg(x)zg‘lﬁx)..j;eg; fﬁavt 'L;:ﬁl' ficall b 4, fad-g the ”*.
Ly _zx 12041 and verlica samt v _resu n
a1 F %a{?%'l :Ft::mci‘ll:»'t}«wlllJ:wl.r v ozfn)f'nversc (g.symnc{frfom \/:x)j
gwmaflin) et y= 3

- Q( _;"17-(-' )F T; 7C0f'm 3')‘ ferfdfm ‘fy*an;‘ﬂ?rmﬁ‘“on (x)}gj(yj ;t)
® = o) %= 3o Y

a e 'x(y—a) =ay o) = ax

_ x . --9 x) = x—-q

= C‘(q ) Ky —ax =ay g (x) = ax

= ';fq / - x)/ha\/::qpc ) ,- -T‘—a

VR v(x-a)=ax . 9(%) =9 (’X)

(c) Let h(x)=af (é(x —c)j +d, where f is as defined above and a is any non-zero real number. How must the

values of ¢ and d be related for h(x)=h"(x)? Noé!ce, ‘H\E{'h(?ﬁ): S(X‘C)*d -
The Junction h can be obtained From q by PerFormmﬂ the
tmm;q)rma‘i‘fon (x/y)—a(x-t-c , y1—0|),

Thi th { be_ travslded by ¢ units horizontall
® o A units it;égﬁs\/, ™~ / o

The Qym"dl’ O‘Jla n the [ine =X 1S Pr UCA O“l\/ F
+ 1< transla'ted horiz.oni‘ally amlyvcrﬂcall)zyz S—
by the same comout . Therefure, c=d C0-0-0-0_
(See next page For algebraic proot.) (Algbraic prif not regived )




h(?() =Q f[i_('x-c’)) 4_0\ Com ou/‘ln +hi's Yo I'\(?‘))

_ @ (x=) ]_,_0‘ /—' we see 'Hnat‘ hix)=h (7()
.L(X"C) - | I‘? ana Ohl\/ I‘P
= +d 20e0) g = 53 e
Cx =" 0') Ir c= d H'\\s 1¢ clearly
the case.

=a (%E)(xi_a +d ¥ c+d, this is MoT‘HJz

a(x-c) Case b t more algchra 1s
xX~C - ~ +0' v*equn V‘;d 'ta S)'mwjfhls

. _ alx-c) This 15 leff as an exerie
et Y= X~C —C +o For :n‘f&reSl“l;d students.

T i hj Pe,{:,,,m +transt. (x,y\ —?(y, x)

OL(Y""'C) -l—d

X=y-c-a

, a(y=-cC)
"X’O‘_yyc,q

o (x=d)(y-c- -a)=aly- <)

Xy -%xXCc-xa —dy+co\ +ad =ay -ac

’ky-dy 0\)/ = xq+xC - cd-aol —ac
y (x- -d-a) = a(x-D+c(x-d-a)

_ alx-¢) elx-d-a)
YT x-d-a x-d-a

a(x-c)
Y-_: ——m_ -q ‘\—C—

o (x-
Ch'(X) =5 tC




