Practice Final
Math 3C: Precalculus
Instructor: David Lenz

Final: Monday December 9 at 8:00 AM in YORK 2622.
Bring your student ID. Do NOT bring a calculator or any formula sheets.

Problem 1 True or False. Write the word “True” or “False” next to each statement.
You do not need to show your work for this question.
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The function f(z) = 2|z| is even.
If 1(a) = a, then t1(a) = 1.

The arc spanned by a 270° angle on a circle of radius 2 is 2z units
long.

The range of cos™(y) is [, §].

The long-run behavior of p(x) = 3x%—4x—5x +2 is that p(x) — oo
as x — —oo and p(x) — —oo as x — oo.

An angle that measures 14’1 radians is 270° when measured in degrees.
The function k(b) = bz_b-f has no horizontal asymptotes.

The line passing through the points (2, 4) and (7, 8) has a slope of %.
sin(3x) is an odd function.

g(y) = 2y* is not one-to-one.

The circle centered at (1, —1) with radius 4 is described by the equa-

tion (x + 1) + (x — 1)? = 16.
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Problem 2 True or False. Write the word “True” or “False’” next to each statement.
You do not need to show your work for this question.

A bank account with $1000 and an annual interest rate of 4% will
generate more money if interest is compounded monthly than if
E, ’S 2 interest is compounded daily.

?:a}s; @  For some numbers a, b, and ¢, with a, b > 0, log,(a‘) = log,(a) + c.
s & gy Ep

‘Tr‘ & The number e is less than 3. 3x
(B°m>( ¥) = E '{‘g)(

KGJQ& If a(x) = 3x and b(x) = e* + x, then (b o a)(x) = &3* + x.

The total number of students enrolled at UCSD is a function of the

TF U, year.

Problem 3 Solve the equation 3|2 + 4x| = 12 for x.

3,21‘"/:&'/ =12
= [2+4x| =Y

=
W
b
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Problem 4 Find the points where the circle described by x>+ (y — 3)? = 15 intersects
the line y = 2x + 3. Write your answer as a coordinate pair(s); your answer may
involve radicals that can’t be simplified.

X*Hy-3)*=15

wd 23

Subghﬁfv‘ﬂal

XL FD)-3) =
= x2+(2%)=)5

> x*tYxr=
= LOx*=/5
=T x5=3

= x=143

Pluﬁ back nto CZWL#M :
For X=d3" For X:"A}-g
y=2xtd —s y=243+3 y 2k — y=-243 +3

77?& 7lwo m‘l'aﬁsc.cjvon POM‘(‘S are (A}/S QJE"’B)
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Problem 5 Whiwmng graphs represent functions? Circle all that apply.
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Problem 6 Which of the following graphs represent one-to-one functions? Circle
all that apply.
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Problem 7 What are the coordinates of the point on a circle (centered at the origin)
of radius 5 at an angle of 9 = 535 radians?

r L
X=r-cos(@)= 5"(‘,&3(%:\) =5-% %‘

- er\ g AT _ -
y=r-sinl6) ~5.sin(F) = 5.7 = B2
5 _543

What is another angle where the corresponding point has the same x-coordinate as
the point above?

Compute the following: J§
an® n(EY Tz =
, ) B A% _ : =-Al
tan(6) = cos(&) -——‘9-:
6
csc(6) ( B o ] ) ’JL _ B Q
csalEd= ¢nle) == e
sec(f) \
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Problem 8 Let p(x) = —2x(x — 3)%.

What is the long-run behavior of p(x)? ,
_QX(X'B)l: ’-zx(xzréx—l—q) P sz%f”‘/z)( "'Y(\’/ SO
'p&)e po  as X—> oo and

'P(x3~—>—oo as X— g0
What is the vertical intercept of p(x)?

Pl = -2:0-(0-3)" =O.
\erFeal 3”14‘6fcﬁf7" at (©, 0\ .

What are the horizontal intercepts(s) of p(x), and what are their multiplicites?

=0 ond x=3
7 7

Ma//vl‘o/,t,‘{iz A mul frp//‘cn’y o

Sketch a graph of p(x). Use descriptive tick marks and label all intercepts.
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Problem 9 Which of the following formulas could represent the parabola shown in
the diagram?

| Vertex of (4, 1)

] '5 & Op =15 jowflw’a/b/

i

@ )=~ +47 =1 X Wrong wrtex

® g =(x+12-4 X Wrong vertex
@x) = 2(x-4)2+1

Dk =3a-92+1 X Qpers w ok doww
@ I(x) = -4(x—12+4 X 'L’vffwﬂ Verrex
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Problem 10 Solve the equation 2 - 57~* = 14 for y. Your answer may have expo-
nentials or logarithms that cannot be simplified.

9.5 =4
= 57-7
=3 1@35(5 Y = 1&35(7)

= y"L/ = 1635(75

= / y = 9+ 1035(7)

Problem 11 Is the function g(y) = -2 - (0.5)” increasing or decreasing?

( o) SY 1S a[ecreasms J \‘;—A\ @’-‘fﬁf’”&’t%&/ Jec«/)

DloSY i a verkid pFbchion and shreteh oF
so it boks like: \
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Problem 12 What is the domain and range of A(t) = V1?

W, Doman:  [0,52)
o / Ra/m(géi [0, 2

|

Let r(t) = 2V3 —t + 4. r(¢) can be obtained from h(r) through a series of four
transformations. What are these transformations?

/Z«F/E-? D verbical shift up by H wnits
\/@f}‘l\&l

shetch b Horizonks) srizentzl ‘;
iji@;‘o r}; c sk et Horizantzl e Flection
2 by 3 U/li'lfé'

What are the domain and range of r(z)?

DO(YICL;Y) 'S aS‘.i ecJ‘t‘e[ 19)/ \ R e IS &:ﬁtdj—ge,f ,Q), \/ej‘"‘l\ax/
hur'ZuﬂJTL[ {-r‘a/ls{:o[\mg; bristorms:

‘ - ShiFt wp by H uaits
%' o Shitt et by \ o S,'raj‘chaf':fef‘h‘ai&"/ b/- dor & 2

23 .,L/H‘ S Vi
 Horiz, RePlect '\ Onler & B Trustorms:
e ' F}rg‘)" rz:ffec}lbﬂﬁ/s#e;khasf
s § ’{’S,
Orzvie/ av H.Tmﬂb%rmsz thea shiF
First  shifts ’ then f’{%ﬁ"ﬁi . Thezetore, new fa/ltgﬁ S

W) | | y ~

W@%@%dﬂ 5 [o,62) =0, p0) @
. - Nl N4
[©,60) = [-3 0°) ’T@Page 0 bma/zﬂy wdd Y
/’t ’ 74
"’Z\ shitt reflet

AN bt by
>



Practice Final Math 3C Fall 2019 - Lenz

Sketch r(¢) and h(z) on the same set of axes. Your sketch doesn’t need to be exact but
should reflect the transformations described above.

Shiph left, they P isenkd
reflect har,zuﬂfa”y / /H;«; \
/ . TWSFDWV_S'
S?lfejt/[’? V.D/‘Hca;”}/ b)/ >
C:l'D O‘F % H’l"
Z\‘PJ— up iy 2 Af%a%v&fwjv‘ol
I SSC— T — Transtorn
&wa_,@ﬁ& ,«[,e] y rans 5
\ 14 Wt
L -
-

Problem 13 Find the point where the two lines u(x) = 3x + 1 and v(x) = 6x — 2
intersect. Write your answer as a coordinate pair.

Set ube)= vl
3yt =6éx—2 /;?}u% into 7%717‘0ﬂ!

= =6bx—D

> %XB %)( 3 - u[XB;S[IB“'l
=3 —OX =~ / :34—-[
= x=1% =Y

= Tatessect o (1,4)

Consider two new lines: f(c) = 2c—5and g(c) = %c + 3. Are the lines f(c) and g(c)
perpendicular? Why or why not?

/\/mt e/ﬂMp(tcu ad’, because Fweo lines wre
P@f{’&”QZICUaf w\xm H/Len” slop@g MU ]L,F[)/ ﬁ: -I‘
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Problem 14 Consider the two graphs below.

To transform the left graph into the right graph, the amplitude has been trlpled the
period has shrunk by a factor of two, and the graph has been shifted up by 2 units.

The formula for the graph on the left is cos(x - x). Determine the formula for the
graph on the right.

Amyxmie Jmpl@p s ertea) aeich ?97 Fackor F

iod b H

Shteed wp by 2 Nerhed shfh up by 2

/\f&d FON’)/U/(/a ; /‘ECJ_OS(QTF X>+ 2— l

V' Sheteh H Skelch vV Shif4
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Problem 15 Find the zeros of the function y(a) = 2(a—( ;i)éi;i)g?ﬂ)

y(&\;o w‘néﬂ /lu/ﬂefaal@f s O A/VD

a}eﬂom}m}vl’ 1S no*' zero

) = a= -4
nU/ﬂ@/‘CJ‘O/‘ = & 3‘? 4312, 4/2\/ o

Donormiader =© F =3 o =3
So /éX:CD cphaa)a;IQZ QpIEE;EZJ

Problem 16 Let g(s) = In(s + 2) and k(s) = ¢°. Compute and simplify (k1 o g)(3).

L oa)(3) = h(q(3) = h(In(3+2))
( %> . =1, ( 1n(5))
In(s)

=5

Page 13



Practice Midterm 2 Math 3C Fall 2019 - Lenz

Problem 17 Use trigonometric identities to simplify the following expressions:

(1 — cos®(x)) csc(x)

;,ws’z(x\: sin?(x) , So

(”‘COSZ(X >) csclx) = 2/n%(x) LSC‘_()‘B

c%}nz(x3 - S}fﬂ(x) = S}ﬂ ('KS

1
2 csc(x)sec(x)

|
! = | = _%— sinlx) cos (<)
2 osfx) sectx) 256 T Taslx)

l j Cos(k>
/\’OW 61/1(&3 QSIﬂ(XS coS/XS 23"16(\

sec(x) (cos(x) + tan(x) sin(x))

sec(ﬂ(@s@ + 1Lw7(><§5m(e\)>
"oy

= Iy (eosbd + 225 - 300 )

SIN*x) /»A 3

= ‘-EO'S"A—}"((’,OS(X> + -

dc‘)S()c) ( )

o5 ) PR o sSini(x

B ? %é?; + c%;%ﬁ?xl )+ cos*(x)
= |+ $an?ls)
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Problem 18 Using the fact that 4! = 8, simplify the following expression.

21og,(6) + log,(2) — log,(9)
log,(16)

T+ 47=% | Hhes
|

1%(%5:),5
Mo, 2 ]%/4)%)@%,,(25—)@@) b gty
1&3,1,“5) ‘// §¢MJ Fow‘f Fﬂ,}erﬁ/
: E:;,L(é’z”@(f")

o (¢
log, (36) Hoﬁq("’“ ) -
lajq (165 addi J’t‘o/l Fﬁa/e/*ly

——

since 4=lE

1@34[;4% ]
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