Final Exam (online section). Name:

e Twenty-five questions, equal weight.
e Due in dropbox by 11:59 pm
e Be sure to show all relevant work!

#1. Given f(x) = x2 — 2x, evaluate and simplify: f(x) — 2f(-x)
z 2
§G-xy=Ex)=2x) = X% 2 x

§00 -2 6(-xy = xFo2x —2(x*+2x) =
= x%-2x — 2xt—ux =

— —-)QZ—GX

#2. Behold the graph of a function:

A

-1 w&ruq; £

-5 %—'\V\ké\r&?b
a) Identify any x-intercept(s) ¥ = —35.§
b) Identify any y-intercept a = —Yy
c) State the domain (—00 y ) V(4 3 5)
d) State the range R , OCS
e) State any interval(s) over which the function is increasing <O ) Y )
f) State any interval(s) over which the function is decreasing (— Dy ~5 ) U ( 4,S )
g) State any interval(s) over which the function is constant (—5 , O )

h) This function has an absolute minimum of __ 4 at =5 LX& 0 .
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3x* -4
x* -4
a) Identify any vertical asymptote(s) XZ—H =0 = X~= 2

#3. Here’s another nice function: f(x)=

b) Identify any horizontal asymptote(s) z 1M 3;2 7 = 3
X- o0

c) Is this functlon@odd both, or neither? f (=X = 3/_Li 3 )( L{ g( ) eween

(—x )E =4 X2y

d) Locate any x-intercept(s). 5)& =0 o x==
e) Locate any y-intercept(s). S.( 0)= ——_&L — ﬁ_
—H

f) Plot all of the above information on the grid below.
3 (%) —y = 48-Y - A4 =

h) Using only the above information, finish the (approximate) graph of f.

g) Evaluate f(4) and plot the point. S—( qJ =

\

[

...
e e e e e e e mflge = e e e e e e -, N

EN
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#4. Penelope’s Pistachio Emporium sells pistachios by the jar. If you buy a dozen or fewer jars,
the charge is $8.00 per jar; additional jars are $7.25 each. Shipping is a flat charge of $4.50 on
all orders. Write a piecewise-linear model for the cost of x jars.

Do2ew of é—ewe/r'. O <& xelr

Cost c(xy= L.so+ 8X

More thom dozew: x>\2 X
ok Cix) = bso + (8)(12) + F2s (X-12) =

$1\8 for firse dozen jags
_ Usp+86 +1.285x -§7

4 2.2¢ /()'OW‘

= 3.8 4+ 2. 2$X

LSULIMWM&:

L. sv +8x  CEXETZ
C(X) =

2.5 + R25x, X>12

#5. Start with the parent function f(x) = |x].

a) If f(x) is shifted right by 5 to form g(x), then g(x) is horizontally compressed by a factor of 1/2 to
form h(x), then what is h’s equation?

%(K) = [x-9\
W)y = [2%-S |

b) If f(x) is horizontally compressed by a factor of 1/2 to form j(x), then j(x) is shifted right by 5 to
form k(x), what is k’s equation?

g ()= 2%
K(x)= 12(x-5)) =12x~10l
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#6. On the axes below, graph f using a dashed line and g using a solid line.

fx)=vx;  gx)=vx+2

( N Vi

S - -0 -8 =6 Y -2 | 20" 8 & 0o

#7. Bonnie wants to graph k(x) = 3 — floor(2x). She wants to start with the graph of f(x) = floor(x),
which she knows by heart, and apply a sequence of transformations to arrive at the graph of k.
Which transformations should she apply, and in what order? Please number your steps.

1. hocizontal CowmpEession &y %au«oroéj (/2 - 8()() = %KOD‘P(Z)Q
2. 224 lacaion Gloue A ois WO = — gQOOVU»?Q
doohile wp by 3 ¢+ WLx)= 3 - Sloor (2%)
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#8. Graph k(x) = %(X + 1)2 -3 by applying a series of transformations to f(x)=x>. Apply one

transformation at a time, showing the new graph at each stage.

1. Parent: y=x 2. Transformation: SM’S'\C Z@%l" éh L

2
New equation: l}\ = (X.sc \)
\J N~

I -
d (0
&4
| 3
( 2
G~
| 971
L 2
SO .
VOEical. oWmpRSion .
3. Transformation: 3 S_O*C)VO\— O\— '\/2- 4. Transformation: Sl/\lg't dle/l 6\/3
on: M= A \)*
New equation: % Z_&K* ) New equation: y = %(X + 1)2 -3
ol
24
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- 2 . _
#9. Here’s a nice quadratic function: f(x) =-2x2+6x-1 = - 2( X Z, X —l—(é) CS) - /l

a) Find the coordinates of its vertex (in fraction form) = -7 ( N -'SX + ) ’f‘ Z( )_
(,_ 4
:_Z(X_%\>?—+i~1 \/_Yz\f_
z Qx-
2 2
= _ -3 z
2 (X 3 )"+ =

vouex : (2,3)
b) Find the x-intercepts (if any) (in simplified radical form)

= -2 X-2)2 pe
0 (X-29) +3

-3\ = &
SRR N
R R L e R

c) Find the y-intercept .§, (O) = ( ,:’K_ J

d) Use the above information, and the symmetry property, to sketch a graph of f.
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#10. The main cable of a suspension bridge is hung from towers that are 80 feet tall (as
measured from the level road surface) and 200 feet apart. At a point midway between the towers,
the main cables come to a point just 4 feet above the road’s surface. Draw the bridge, indicated
your choice of x-y axes, then write an equation for the main cable. (Use reduced fractions not

decimals)

> QX

2D

verkex = (107, 4)
d-inverepr = 80

g: o ( X-100) "+

delswane A -
a(b): O\KD'\OD)Z4\1£: &0
AODDD & 4% = KV

Q= _ﬂ—: ,_\/6~
0000 2500

Y (X1 = EN ¥-100)" 4 §
2500
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#11. Freja sells about 200 lbs of her Swedish meatballs every week, at $5.00/1b. Market analysis
indicates that for each nickel she raises the price, sales will fall by 1.5 Ib/wk. What price would

maximize Freja’s revenue?

Reomus = @f\u)(s&ﬁe%)
? 0
X S(X)

S(x) is o et finCion
Wope = —1.5 04 — -3
¢ 0.05

Sz -20% + 6
o(5)= -v0(5)+4 =200 2 /= 350

o\ )= PP R
@): ~30yx €350 )

R@v@v\u&: Ri{x\= ¥ . S(x) = X(—Sox+3§b) —

= - 20 x%435D&k = -30( X" - S,SB_X) = —souz—@)%ﬂ%
30
= - 30<><1*2><~_3_5 +G§>l> + 30, _5>L =
6 \é c 4
= ~30(><~3§§?— + 3538 _
6 ] % 0
:‘SO(X‘%—) + Glas

3

QVeMUL o, whwn Y= 3% = W/@
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12. The flow of water over the top of a dam varies jointly with the width of the dam and the
3/2 power of the height of water over the dam. If 12000 gallons/minute flow over a 100-foot
wide dam when the height of water is 32 inches, what would be the height of water over a
S0-foot wide dam with 5000 gallons/minute flowing over it? Round your final answer to the

nearest tenth of an inch. .
)2 = owse | W= widkh, b= height

%:— \Ql/\.)\/\

5000=(K)(50)U/\3n)
12000 = (¥)(lo0)(32%")

so00 _ 4TS h2*
|2.000 1100, 3230

3/2
—b: :4—'<_é\_>3/2 - A): _‘;
A 6
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#13. Given f(x) = szxl and (x) = i—:i , find (f-g)(x) and state its domain.

(g-%>@): X _ X% Dowmaint X #4,6

P

K| X=6

Swplifg s px(x-6) Y- =
(X= 1) (x-6)

_ g kPlax = XT4NRE3 -
=) (X =C)

K E-8X -3
AN —

(X=1(x-¢€)

—
-_—
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#14. Given f(x) = szxl and (x) = i—:i , find f(g(x)) and state its domain.

bD\MCul\A:
q () wimrst Be defived X = 6
&Q?ﬂ Zﬁ wnsk €e defrned %#L

|
’ & - X’.}é counoy equal 4 for Qg X
% -

So dowednof  £(g(x) is [XFG

w)- 20 _ 2(%2)  2(x3)
%Q%* g (-1 "_\Ké ] =

Koty -3 =X+

Z2( x-3)
2

- e
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#15. Verify using FPI that f(x) = ;%z and g(x) = % are inverses.

-2 X

g(%u)\: =500 - - = - 1-»—1¥2ZX X = X
2. - G0 Sy /\/K = - _
|- X g —2x —l42x
f(//X
qlsoo)s TR o q- 2 UK
|- 50 2 X =
%=
Ao Aex L
% 2 -x —\£X
SO
2
/l
’H/\O& \s\(o\/@) % /TN % oufe \wveLses o& eadh othen
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#16. Write an explicit description of this sequence:

12, -18, 27, -40.5, ... — U \
2, ~18, 27, ~40 ¢ %eo A

oo O — | § Sequem G

tavs 12-(4'3)“”]

A
2, a = 12(-18)= -k Ay= 2(-\8)=27.

a, -

#17. Add up the first 800 terms of this sequence:

1, 4, 7i/1(o,... — OVl Mwue K1 C
Q\: 1 ':;;u SQCTUQ\ACQ

Q%oo - &\Jr(?ﬁﬂ)(%) = w@%ﬁ)ﬂ) = 029¢

Suwm = k%O())(O&H- ngox — oo (\ +L“si8;) _
2 pa

i

#18. The population is now 120, and expected to double every 8 years. Predict the population in
12 years.

2
populotrion = 4= o % |
oS 0K mow = Y %1 = ini gl poputakinn =120
Findk: 408)= 120.2"F =200 5 2°% 2°

g )= 120, 2°/°

()= 12027 = (20, 277 = 3394+ (333]

S or=4
g
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#19. What is the inverse of f(x) = log7(x)?
Hint: Don’t overthink it. This is supposed to be the easiest question on the test!

/a: 608:2.% - X = ’%\6

A wvegse Vs (%m: £l {

#20. Sketch graphs of f(x) = 3x (in blue) and g(x) = logs(x) (in red). Label the coordinates of the
five amigo points for each, AND be sure to show the asymptotes.

2,9)
6]
asgwptote AR (3,2
0/}
_ l a |
x (2)3)3<‘:% - . (2,1)
12 10 8 6 4 2 0 o) ‘4 6 8 10 12
(Aj)‘l)

'
ro
"

10] € OS\WMP D B
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#21. Rewrite as a sum or difference of logarithms:

log(xgyj — (,05 )@5 - @08 2> =

Z3

#22. Rewrite as a single logarithm:

logox — 3 loga(4y) + 2 loga(x—-1) =

= Zoglx - 60852@"3 )34‘ ZOS’Z.% —()2:

_ A Yo (x-1=
) ZD&@%J%)F o

= (o9, x(x—wl>
Llg?
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#23. Solve: 122x1 =8 /Z\,\

<ZX—I)ZM 2= 0w
Lx-1 = @’: O.gq

Ja\2
72X = Vgl
X < l”g/_l_{ - 0.92
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#24. Solve for the inverse of f(x) = 3 + In(2x)
d= o+ Oz x
solve for X - %’3:@‘/\2’X
-3
0= ax

-5

ol

Xx= €
2
— . : _2
T TwuouR s g ()= @X

2~
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#25. The half-life of Biffium is 7300 years. How old is a fossil the presently contains only 0.5%
of its original Biffium?

X = X\me W RO,
\& = fomount 0% \S'\%ig\uw\ We/wxa}\\/\‘\\;\%:

% _ %0 ’Q:Jc/f?—}oo

N wivial omount ok ke, &= O
0.57,

0‘%05/\6/0’— )go 2,k/1100
0,005 - Z-Jc/zsoo/&

lo0ovs= -t Ine

123200

4 =-F50 . ﬂ&/\ D‘OOS:\ESQOD éeaf\rew
w L
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