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How are the notions of “getting larger and larger” and “getting closer and closer”
measured? The notion of arbitrarily close provides a more precise definition

ges. If it = of limit.
(- 3 The limit of a sequence a, is L if as n increases without bound, the terms of a,
E get arbitrarily close to L. By “arbitrarily close” is meant simply “as close as
PR = you please.” In other words, no matter how small a positive number e (Greek

epsilon) is chosen, for large enough N, all the terms after a,, are within € of L.
Stated even more precisely, a sequence a, has a limit L if for any choice of
€ > 0, there exists a number N such that forall n > N, |a, — L| <e.

For example, the limit of the harmonic sequence % is 0. To Ay
illustrate this, let e be a very small number, say € = 0.000001.

PR )
t

L 1
For n large enough, in this case, if n > N = 1,000,000, then : @n=n
la, — 0| = I;,l- - 0’ = %< 0.000001. No matter how small a 0'555 i
number e is chosen, n can always be chosen large enough to I ) : i ot

guarantee that

% - OJ < €. As a further illustration of these ideas,

the three sequences of Example 5 are graphed below.

Ay 1y
KR S r e v | b % Ty S WY PG VR S,
e 1 by=7

2 g-1 I o,
dnp= “hn 41+

1 2l

1 1 i i x T § SN - - + X
2 4 6 8 "2 4 6 8

| Class Exercises

Find the limit of the indicated sequence as n increases without bound.
l.a,= i; l 2. b, = L) Sy e, =VIx% (%)" £
n =f) /

. n? Pe
n (8 |V, f

t. If it converpeds : ke ol ol Sy o
Determine whether each sequence converges. If it converges, give the limit.

\
4.d,,=(41)" 5.0 = 4 )l orete, 6. my = (=3)*
_2nP+4 N 2n* + 2n + 4 2
, gets closer =TT rz Ll 8 n*+ 1 A
n T \ \ il _ - 1 \ {," 4 _
convergent. . a, = Fos nw (ll/ b, = (—=0.1) Al \ 12. ¢, = 10"
how large n . Thinking Critically A certain infinite sequence has the property that terms
convergent. with odd subscripts are positive and those with even subscripts are
negative. The sequence converges. What must its limit be? Why?
he

Does the sequence of prime numbers seem to be convergent? Why?

Find the first ten terms of the sequence of the reciprocals of the prime
numbers. Does this sequence seem to be convergent or divergent? Why?

sets larger
divergent.

13.6 Limits of Sequences 717



Practice Exercises [} Use appropriate technology.

Find the first six terms of each sequence. Tell whether the sequence is
convergent or divergent. Justify your response using a graph.
l.a,,=;13— O \ 2. b,=Vn ! 3.
Determine whether each sequence converges. If it converges, give the
Shaeed P sl
dy =3 ol g6 Sppeae ) 6. 1,
L 2n+4+1

__.nl.. =
Gy S R Es W 8 n+1

X

= sin %n'n- v 11. cos %n-n' N

A:3a%5 0 _3n’+n _3n'+n
13. a,, ‘—-4’15 + 8 ‘ ."\ 14' . b 4n3 + 8 :
@ 1 1 v
16. Is the sequehce -1, I -1, » 5 -Lg - 1, TR convergent or
divergent? Why? |\ P
el N
17. Graph f(x) = sin 2x, when 0 = x < 2. \\/’ L
18. Is the Fibonacci sequence convergent or divergent? Why?
19. Find the sum of the first 15 terms of the sequence ¢, = 3n + 2. \
20. Let a, be a constant sequence. Is this sequence convergent or d1vergent‘7 Why"
21. Find the 56th term of the sequence —31, =19,

2 V185
Determine whether each geometric sequence is convergent or dwergent Ifltils Pl & /i
convergent, give the limit. r S5

22. a, = 4(3") 23. b, = 4(0.2)" (f , 24. c,

25. Iy = %(10)1:} sOrd an 26. I, = 6(_ I)" 27. d, =

ge ;
28. Thinking Critically Let ar” be a geometric sequence. What conditions on~ )
s the common ratio r will make the sequence convergent? Divergent? Why? ’

N 4 N /
| (29.) Given triangle ABC with ¢ = 6 ft, b = 9 ft, and £C = 35°, solve the triangle. /\\

Determine whether each arithmetic sequence is convergent or divergent. j’
30. a,=2n + 1 31. b, = 4 = 2n 32. ¢, =:=2 {-___,_,____

( 33 Landscaping  Describe the reclangu]ar plot of maximum area that can bc

" enclosed using 180 ft of fencing given that one side of the plot is alonga/ = |

~ building and needs no fencing.

34. Thinking Critically Let a, = a + (n — 1)d be an arithmetic sequene"e.ﬂ 7
What conditions on the common difference d will make the sequence | 4
convergent? Divergent? Why? I,‘/' ¥

/35. Find the first six terms of the sequence a, = e". Is it convergent? Why? L

/ 36. Find the first six terms of the sequence a, = e~". Is it convergent? Why?
) .,? . '_- - ] i i

( 7 Vi (g 1y
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Determine whether each series converges or diverges. If it converges, find the
sum. If it diverges, tell why it diverges.

s+ + @+ @) - 6.1 +5+5+5 +

E 7. S .15 8. > 3(8) 9. > (-1¥ sl

¢ PR 33() S (-) 10. 53w

' ~Express each repeating decimal as a ratio of two integers.

11. 0.2323232323 . .. 12. 2.040404040 . . . 13. 12.899999999 ... 14. —36.7777777. ..

Practice Exercises (5% Use appropriate technology.

Find the first five terms of the sequence of partial sums for each series. Rl L/ U

3 13+6+9+12+---" V| 30/ ¢ 206+(06)2+(06)3+';\
‘ liluw - K PRV r---— )
3. ;k_ ,., Vihp 4.25(0.9) 4 . i !
| /16 & " pAl r
- 5. Determme whether each series of Exercises 1 and 2 converges or dlvergcs
If the series converges, find the sum. If it diverges, tell why it diverges.
Fl "' 17 B ' \ i
Determine whether each series converges or diverges. If the series converges, ., o A }
= . find the sum. If it diverges, tell why it divcrge_s 4
8 | 0|2 L 6. 18 + 18(0.2) + 18(0.2)2 + - - ¢ s 2.1 + 0.1 + 0.001 + 00001\-r>~———~ __________
562 | 665 | 666 '* S [2\ o (-3} M & : )
8. 2 8(3) .. 128, 2 (5 7o E I * ; w07 =
h amounts s 11. 3 (1.1 t 12. N — 3k 13. -3 k i 7;?" |
all of the = 3 Z ) J0rap, *z., of e ,,z.:.( ) VAR R3S
e : ' '
ftﬁzb;t s - 14, Thmkmg Critically Suppose that the terms of a sequence a,, a,, as, . . .

increase without b?und What conclusion can you draw about the related

series E a,? p
~ BB 15. Solve the system of linear equations using an augmented matrix.
(L T1ae x+3y— z=4
5 [2x+4y—52=6
2y +3z=17

Express each decimal as a ratio of two integers.

16. 0.45454545 . . . 17. 12.999999 . .. 18. 0.6758585858 ... 19. —8.9312424

i, L— SR 20. Thinking Critically In the lesson, it is pointed out that lim -‘1(]1—:—;:'—) =

a . .
=g because r” gets closer and closer to 0 as n increases without bound,

providing |r| < 1. Discuss why the restriction |r| < 1 is necessary.
- 21. In the class exercises of Lesson 13.4 it was proved that 1 + 2 + 3 + - - - +
n= %n(n + 1). Use this fact to show that the series z k is divergent.
k=1

13.7 Sums of Infinite Series 725




22. Find the ﬁrsl five panial sums §,, Sz,/S;, S,, and Ss of the infinite series | 4

3 + = + -— + 115 + = 2'8 + + - - . From the pattern, find a possible formtla®,

for S,,. Then use Ihe definition of “infinite sum” to evaluate the sum of the <5~/ /
infinite series. Hint: Express S, and S, as unreduced fractions. ;
Find the first five pam?l Sums S,, Sg, S3, S4. and S of the following series.
74 134 , (! 7
3 5 7 P9 025 4+ c
R T I T [l T PR . s LG
£3f From the pattern that you observe, what seems to be a formula for §,? | '”.r ‘

@. Use your formula for §, and the deﬁnmon of ‘infinite sum” tg find the suﬁ;) = —f :
of the infinite series. ; { - ¢ 4 ) \ (Nt

e J,/

247 T AR \

cd A — =
Use the principle of mathelniucal mductnon to prove that Ty urpy oy <
_I_.If-i- 1 (J'f' 1 . i + 1 = n " C‘}\: (% C{f.“"“‘”:'f‘r
2oSE 5.8 | Bl ll Bn-13Bn+2) 23n+2)

1 e
. Use the result of Exercise 25 tq ﬁn.d ll;le sum of the serlles 2 m; e

(2 ol
Use the principle of mathematical mduchon 10 prove that ’-jj-”"; | == {/ 3i
1 1 1 AR n"S— €/
T 3+3 e g +(2n-—l)(2n+l) T M il o

- 1 &
Use the result of Exermse 27 to ﬁnd the sum of the series _—
e ) 2(2!:—1)(2!:-!-1)

Physics A ball is dropped from a helght of 36 m. Each time it strikes the \
ground it rebounds to a height AUO% of lhe dlslance it fe]l Find the total E
 distance the ball travels after fc ‘

[=
. Physics A ball is dropped ‘from a helght of 40 m! Each time mstnkes the - 5
ground it rebounds to a height of 45% of the distance it fell. Fmd the total ", [/ )7 |

distance the ball travels. “[(] | B e 7 4 1

Economics A federal tax cut adds $10 bllhon to the income of taxpayerswf _54_' "_ L

Assume that each taxpayer as a result of this tax cut spends 90% of the”/) -{
money and the recipients of this money in turn spend 90% of the moncy
Find the total amount of spending that results from the initial tax cut M b/ /

Ecology A radioactive substance is leaking from an underground storage "
tank. It spread 1000 m from the source during the first year, 800 m the 5}7 9 !
second year, and 640 m the third year. If this pattern continues, how far \‘5‘
will it spread in 6 years? Will the radioactive substance ever reach a river </
6000 m from the source? Why or why not? " A a2 ; L " | Lot

Writing in Mathematics Devise several situations that, hke the wall- sk
painting problem, can be described mathematically by the infinite series "7~

% + (%)2 + (%)3 + - - - . Show how one of them is described by the series. i

Identify an infinite geometric series that has a sum of 6 and a first term of 2.
Identify an infinite geometric series that has a sum of % and a common ratio of %.
Thinking Critically Find an example of a geometric series with a negative

sum that has a positive common ratio. Can an infinite geometric series wnh

a negative sum have a positive first tersrﬁ Why or why not"
\r".r \ 1

726 Chapter 13 Sequences and Series
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Cofunction Identtues

sin[%—x]: cosx COS(%—-IJ=sinx

CSCX(E—X]=SCCI lan(-’i—x)=cmx-
2 2

scc(z—- xj — L cot(f— - xJ =tanx
2 2

Negative Angle Identites

Slﬂ( —I) =-—sinx COS(—X) =COSX
cse(—x) = —cCscx tan(—x) = —tanx
sec(—x) = secx cot(—x) = —cotx

Sum and Difference Formulas
sin(u £ v) = sin u cosvx cosusin v

cos(u +v) = cosu cosv + sin u sin:v
tanu * tanv

tan(u £ v) =

l;lanutanv

Double Angle Formulas

sin 2x = 2sin xcosx

cos2x=cos’x—sin‘x=2cos’x-1=1-2sin’ x
2tanx

tan2x=-——2—
]-tan‘ x



.2 ] - cos2u 2 1+cos2u 5 1~ cos2u
i} e cos“u = . tan’u=
/.4 2 1+ cos2u
Half - Angle Formulas:

o 6 ’1— cosd C'OS ) ,1 + cosf , 2] ,l - éosB
—_ =+ - =+ an—= +
g ¥ 2 2 2 2 1 + cosf

" 6 1-cosb Lan-q— sin 6
"2 sinG 2 I+cos6
] . u+v
sinu cosv=§[sin(u+ v)+sin(u -v)]  sinu+sinv= ZSm( )cos(-2—)
cosusinv=%[sin(u+ v)-sin(u —v)] sinu - siny = QCOS(u;v sin(—-z—)
COSU COSV = %[cos(u +v)+codu - v)] CoSU +Cosy =2 cos(%) cos(i;—-f)

. ] - o [ HEW hate [t
sinusiny = E[cos(u- v)-cosu + v)] cosu —cosv = -2sin sin| =~
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Introductory Analysis

Chapter 11

the Conic Sections

Use the following tables to guide you on your road to mathematical dominance of

conic sections.

Circle Centered at (h, k

Standard Form Equation

(x —h} +(y -k =r"

Center

(h, k)

Radius

r

__Ellipse Centered at the (h, k), with a>b

(x=h?  (=kF _

=k G-} _

Standar(?l Form Eguation = 7 1 = 7
Center (h, k) (h, k) ;
Major Axis Vertices (hta, k) ’,/37““\) (h, k ta) (
Minor Axis Vertices (h, k +b) (h+b, k) \J/
Foci (hte, k) (h, k+c)
Eccentricity g P
a a
a=b+c?
_Parabola Centered at (h, k
Standard Form Equation | (x—h) = 49(y— k) (y—k)’ = 4p(x —h)
Vertex (h, k) | / (A, k) \ [
Axis of Symmetry x=h /\ y=k A
Focus (h, k+p) (h+p, k)
Directrix y=k-p x=h-p
Eccentricity P i
a a

“verything You Ever Wanted to Know about

Q-

24
X 3

IA: Conic Formulas

.
)
/

(.



Introductory Analysis

Chapter 11

—h)? — )? . — I\ ‘_ 2
Standard Form Equation | &= (=K _, (y2k), @)y
al b2 i ' az b2
Center (h, k) 4 (h, k)
Transverse Axis Vertices (hlia, k) \ / (h, k ta) )/
Conjugate Axis Vertices | (h, kxb) /| (h+b, k) ‘
Foci : (h*e, k) (hy kEc)
Asymptotes (y-k):i‘-é(x——h) (y—k)::i%(x-—h)
a
Eccentricity -~ -~ |e== st

> a
2
Ellipse & b2 iJ’o
_y_'+x2 =1, gD -—~Z2xo
3¢ Yo
2% ; bx;
SR 2
Hyperbola az b/g, a J;o
N S d" %o
2./ 12 =1 e
a/ b L b
Y =4cx 2c
Parabola M1
x*=4 e
o 2

IA: Conic Formulas

;}




—_— Reciprocal Identites P, i

a9 A

| Besinx= sec x = tanx = VU
cscx cosx cot X
1
SHCS O e COsSX = Colx =
s x Secx tan x
6 Circular function definitions where 0 is any angle
Tangent Idendties
1 . Y r
sin x st _
tanx = R ] sin 6 - cscl = —
COosSX sin x y
X
cosf = seco="
r X
Pvthagorean Identities
e tang = < cotg ==
sin® x+cos” x =1 X _y
l4tan’ x =sec’ x
l+cot’ x=csc’ x | N A |
Cofunction Identities
s GleTT T )
Sm(-:—X):COSI COS[-—-—J; =simnmx
~ \2 2 . g
. csc x[” ¥ |=secx lan(” x t S | :
==L = ——x|=cotx i
v 2 2 ﬁ > L ELf_'ﬂ' }-T
T 7 2 el O 11@",, i '{:
secl ——Xx | =CSCX cotl ——x |=tanx pe=t | _—
Negative Angle Identities %
sin(-x) = —sin x cos(—x) =cosx w D |
a2}
¢se(—-x)=—csCx tan(—x) = —tanx 8 8 —='$|N|Q'|m;_lr\
sec(—x) =secx cot(—x) = —cotx > O |
O : |
Sum and Difference Formulas 8
sin(u + v) = sin u cosv £ cosusin v b | o j
e s i = Sl b RS T
cos(u £v) = COSU COSV + SIn U SNV - , | |
|
tan(utv) = E
1 3tan utany @ :
™ © .. ’
° g R R
Double Angle Formulas l:.tx:.l E O |
sin 2x = 2sin X COSX = |
- 2 vl 7 SR 2w Jes o« 2 W 3 0 o . '

. cos2x=cos - x—sin°x=2cos" x—1=1-2sin" x O g o o in: =
_ 2tanx E @ en|l <t O
tan 2.1' = 2 (=] i g

= ] —tan® x <
fower Nediling S _
} (¢ = | (e ) ( f —(oc



Additional Trigonometric Formulas/Id’entiﬁes

.2 1-cos2u 2 1+cosdu ,  l-cos2u
sin‘y=———— CoS Y = —— tan“u =
2 1+ cos2u
|
Half - Angle Formulas:

S 'l-cosﬁ vy A EEH ’l+cosB 6 ’1-cos€
SiN—= =% COS— = + tan— = +
2 2 2 2 2 1 +cosf

: tan-g __sinf N
an2 ~ sin6 2. cos@
i i U+ v
sinu cosv=5_sin(u+ v) +sin(u - v)] sinu + siny = ZSm( )cos( ; )
: I . , . u-vy
cosusmv='2—_sm(u+ V)= sin(u - v)] sinu - sinv =2 cos[ =~ | sin 3
COSU COSV = %'cos(u +v) +cofu - v)] COSU +cosy =2 cos( ; V) cos(iz—l))
| -
sinusiny = E[cos cos(u + v)] COSU —COosy = =2 sin(%}f) sin(iz—z)
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(o) tan(a £ B)=

PreCalculus

Sections 5.4-6.2

Formulas

Sum and Difference Identities
(a) cos(a' + ﬂ)= cosa-cos S Fsina-sinf

(b) sin(a iﬂ)= sina -cosftcosa-sinf .

tanattan §
lFtanea-tan S

Double-Angle Identities :
(d) sin(2a)=2-sina- cosa

(e) cosQa)=cos’a—sin‘a=2-cos’a—1=1-2-sin’a
2-tan o

ol , tanax # 1
—tan® o

(f) tan(2x) =

Half-Angle Identities

a l1-cosax
ool B o |1—COSH
@ snf2)-sf=
a " |1 +cosa
gl—|=%
(b) Co(z) -
(C)tan(_q)zifl—cosaz sin ¢ . oA
2 l+cosa 1+cosa

d tan[g}_l—cosa sina #0
(d) 2)  sina ’

Product/Sum Identities .

(a) 2-cosa-cosf=cos(a—p)+cos(a+ f)
(b) 2-sina-sinf=cos(a - B)—cos(a + f)
(c)2-sina -cos B =sin(a + f) +sin(a — /)

(d) 2-cosa-sinf =sin(a+ f)-sin(a - f)

PreCalculus: 1/S Test #4
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PreCalculus

Sections 5.4-6.2

Formulas

e Law of Sines:

e Law of Cosines:

“Heading” :
“Bearing” :

o Area of a Triangle:

e Heron’s Formula:

s

e Area of a Sector:

sind sinB sinC

a b e

a=b"+c*-2bc-cosA
b =a* +c* —2ac-cosB
ct=a"+b*-2ab-cosC

b*+c*-d°

cos A4 =
2bc

2 2 2
a+c°-b
cosB=——

2ac

o2 22
cosC oI tb ¢
2ab

Angle made in a clockwise direction from the north

: 1

Area=—ab-sinC
1 2

Area =—7:ac- sin B

1
Area=—bc-sin A

Area = l4!‘)-11
2

a+b+c
K =+s(s—a)(s -b)(s—c), where S=——t

2
Aseclor = 36 ‘e or ‘1ector =

r*.6

t | =

PreCalculus: 1/S Test #4
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SA PreCalc POWER I

Directions: Welcome to PreCalc POWER. PreCalc POWER is a worksheet that
‘'ou will help prepare you for the final exam in this course. There will always be
10 questions, and you must try to complete all questions correctly, with work
(when necessary). You may use your notes and discuss with others but you
may copy from others!! Good Luck!!

'PreCaIcqus

X
X @AYl

1'_._\ Find the inverse of the function f(x)= ‘/172 Restrict the domain of the
X

original function, if necessary.

X LJ” T ‘
i | - ‘! |
Answer:
“
/I . = s 3
Fmd the domain and range of the function f(x)=—5———. iokie T lee
v{' ¢ x —x-zo ) g ¢ b
J O \‘k‘ JL:/% , ‘ "J' g
&g _ . LD A ¢
| Domain: : xE T #0,-7
Range: % /;;;—_},.' L % 70

s

,..

|

3 Find a real quadratic equatlon in standard form wnth real coefficients that has

1+2i as a solution. \ %

\ 71
UEAN S,

L\ ( 21 f , 7,1 Answer:

= 2
[ &

4. Find the equatioh of a line parallei to the line 3x -2y+6=0 and passing
through the point (4, 3).

Sps 2XH, 7 Answer:

5. Solve the quadratic equation 8x2 +22x—21=0 by factoring.

-, U o x

-~ | =Gr | - 1 \ Answer:

PreCalculus POWER 1 1



PreCalculus PreCalc POWER 1

6. Bo Finkle is at the Phillies game, and he is sitting in the first row of the
outfield bleachers (about 26 feet off of the ground). His favorite hitter, Ace
Einhorn, has just launched a monster homerun from home plate, and it is
heading directly to Bo. If Ace hits the ball at a speed of 105 feet per second
and at a height of 3 feet off of the ground, how long will Bo have to react in

order to catch the homerun? Use A(?) =—16£" +vt + s, where h(t) is the height

of the ball in feet after t seconds, v is the initial velocity of the ball in feet per
second, and s is the starting height for the ball in feet.

— 7 | / | LA o i
) [ - / 1 1A

Answer: \

7. The terminal side of an angle 0 in standard position passes through the point

(-7, 24). Determine the exact values for sin® and cosf.
. ( ) . - L)

sin =

£ \

; T - 2L | cosO =

/s

'8, For 0<6 <2n, determine the values for 0 when sin6 =-0.4312.
| 7 ‘ (+) € (10 +45,5Y i oL

Bl & Answer: 0 |

\

o

. Determine the zeros of the polynomial function f(x)=2x3 —17x% +11x +15.
Show your work! | ale

- ) > . : L & g i g J s’ 'f,
\ \ [o])) =
¥ [ = - L r_)
\ : {

/-/1<0;_7£'_)quble Bonus: The dimensions of a rectangular box are given by three
< ¢ consecutive integers, and its volume is 1716 cm>. Determine the dimensions
“of'the box.
/') )

!

—

PreCalculus POWER I

-
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PreCalculus " PreCalc POWER 11
Directions: Welcome to PreCalc POWER. PreCalc POWER is a worksheet that
4™ you will help prepare you for the final exam in this course. There will always be
10 questions, and you must try to complete all questions correctly, with work

(when necessary). You may use your notes and discuss with others but you
may copy from others!! Good Luck!!

1. Determine all remaining zeros of the following polynomial function given that
i is a zero: p(x) x®4x’ —axt 257 —11x% + x-6.

‘. !i_ \(’ — ‘( ‘L VAR | ’ﬂ- | -2 l } I' '\,J[
) 7' ['//;.'4‘ rL d J |
: ] | v Jf' Ij / | ]7 - - ,‘.(“_,
1 i [ 514 § ‘ i g \
1 iy il £1 \ y /
b= ~5-8/ 143 3 ‘,"'_": Y . ‘ ‘ > . . ”! i@ N " AN ]
Tl Lttt s N " VoL Answer: ( —A jir="Aer"
| S5 ) - p 4 . { Y. Y 7 '
= 3 | ¢ ( CH. % i i sl | 7 {
- % i 4 \\ ,/ . E ~—— ez | \;-//
2 Determlne the range of the functlon f(x)— 1+ cosx Iz,
Ny .
: / (4 4 4 ; L’.. .l ‘1
I & (057 11 ( L) Answer: O -y = £
3. Wr|te the quadratlc function g(x) = —2x2 +12x —18 in vertex form.
; ( x 244 x 14 V1 ) -|F + 1%
) (j(\’( h"v' H /l = 17 .
1 X )( %= J) Answer: Y ( = b d
4, Solve the polynomial equat1on 9x ~108x* +x—-12=0
'y :
{\“"-}?/E"(ff)
| ) ( : : “*‘F
b / / 7 };‘ " { ) | {
Al . s =
Reviow i 1 X127 Answer: _34, " 1+ t)

( 5 /Determine an expression for the distance from the origin to the line 4x+By=C

e /x) 1By L Alo) i " Dbomain: 72 [ "D

JAE YT C AR Answer: __>
PreCalc POWER II 1




PreCalculus PreCalc POWER I1

6. A company wishes to make boxes with volume 48 in.> from sheets of
cardboard 8 in. by 10 in. by cutting squares from each corner. What size ™
squares should they cut? What are the dimensions of the boxes?

el

o -
,(‘ 9 'L_{ 4 9

L a

Answer:

i‘7 Determine the zeros and the number of relative extrema of following
polynomial function: /i(x) = xt+x’ —12x —28x-16.€ "7 % ) ¢ x{end

|

| | j l ” :!./'

ot = 47
R ﬁswérw X H| “'L)/
! R i

Llj , 1 L] A IQ 2 1 ( R (_'Z/(/,)[ZJC/‘ & } (f(ff.,l(
( o ”‘JLI i (/f/ffxi“ e (L;Af .«1?5’?)

8. Evaluate (go f)(2) given f(x)=x+1and g(x)=3x—4./ ,
34~

I

Answer: ) ( N

Q! Divide using synthetic division: (x4 9 —10)—:— (x+1). Give your answer as
a quotient only

'J L O 0
| )

A N G P (. Qg 8
‘/ < =N Answer: X _“X t)x -5~ S
o \" /) Ry
~

10.Double Bonus: If p(x)=3x> +2x° + Kx + M, f(-3)=-41, and p(2)=29, find K
and M.

Py \;() r* ) / v : o / &M/
h.._(H = j('i) | {_ J/J { 2 ( j) y/ j‘( J(‘f' g}) ) { );
- 51 Fly v =3l + M . Figg: & J.K.:,_-— T e
17~ <3 5 4 o
‘H_/ l li =1 j[ Wl

PreCalc POWER II
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J

Directions: Directions: Welcome to PreCalc POWER. PreCalc POWER is a
worksheet that you will help prepare you for the final exam in this course. There
will always be 10 questions, and you must try to complete all questions
correctly, with work (when necessary). You may use your notes and discuss
with others but you may copy from others!! Good Luck!!

J} Express the following in expanded form: logﬂl3 4x5y7

x;__‘ fg (4

'2) Find all zeros (including complex zeros) of f(x)=x"+x"-22x-24. Show all

i [ ] " 2 Y |
Answer: _- {‘ 73 WG,

__ work algebraically! foed on ol —
,J } l,) l 7 3 / Il\
3,0 %6 { :
N A 019, ~LL LN O,310-)110,71*%
_U - x — Answer: \Z/ ~ /|~ s
i ‘ g = 7 | M~
{ e 0 ,v) v 2} \\ | & / 7

3. Determine the asymptotes for each of the followmg functlons

S

noaz g , y Olant | cdepl ¢J . U .
£ 2x-1 1. Ut 770 ” ;; st
v ke X)= wLrt @ I Answer: _/ 2 /
o 'y e > ; J )
(b)) g(x) =log,(2x - 3) L 2" )i¥s L x5 Answer:
4. Determine the exact value for each of _ghéhfﬂoﬂlpiowiﬁgi e e
_](Jg\ ; & ‘ \\\ Ug L ({0 I
(a) cos L?J i Answer: i - Sl
Y 7 { | M o
(b) arcco cos? - Answer: LA &

t5 A communications system is modeled on the coordinate plane. The top of the
transmitting tower is located at (-6, -25), and the receiving dish is located at (4,
11). If the signal travels on a straight path from the tower to the dish, find the
distance from an antenna located at (9, 5) to the path of transmission._

) ( ‘. 'fJ (
% - / Nt
:‘)"\T‘ 2 Ut J
—(- ) f [ 4
1 Uns| ( [
Eis { Answer \
| - 1Y = = 1
' T A1 B- e — . ]“‘-J.,lﬁ,)'_}f'- f,
PreCalc POWER III L e . i L
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6.The owner of a small restaurant called, No Soy Grande, can prepqre a
particular gourmet meal at a cost of $10. He estimates that if the menu price of
the meal is x dollars, then the number of customers who will order that meal z_;it
that price in an evening is given by the function N(x)=40-x. Express his
nightly revenue, cost, and profit on this meal as functions of x.

1 b / I ¢ | ﬂ‘
II’J.',"! [‘-.:J!; 7 0 l Revenue: £ ¥

i
’/! \,‘/C '/t/‘:' ~

( Cbst: : =

Profit:

]
(,

50 x—x {(f' 4
I 7 Derive a polynomial function of lowest degree with rational coefficients that has
the zeros 2 - V2 and 4.

{‘ S AP SIVENT) RNV LY
; o .' . - ) .\.\ /
kr/ /\/ . \{J ( ";/.' . _ L .-‘ s 1 i/ - Z) : Answef -
X I_J i = (1 2 i : o g
K- ' ¥ F LN Y 1
/8 Solve the trig equatlon 23111 x+3cosx-3=0 F/on 7
~ | = ¢ ‘
{:') ; ‘ N 74
‘ ¢ (‘7!1 7
A e “ Answer J <
2, _ ,' w2 / / Y s
2 X | /_ o | S i /Y IJ\;L
R i . - ‘\_" § | = > -
@.‘ Solve cotxcos” x=2cotx '
(¢ ) Answer \V7TUETTTETT—
- ; o J
{ i ,/ J 'jJ' ) =2
L. i ,
{ ) 7 || £
€074 Vs i i - \ :M
)l i J J A e \ i
B - 38177

Ui, 10 Double Bonus: What is the number of factors when x"-x is factored
, completely into polynomials and monomials with real integral coefficients? To
(05%C prove your answer, !|st all of the factors.

S | 2 E & r' vy _;’ ' ;\\ 3 £ o 1
‘u"\}’ {\ LI F{H( r )t P } U b S e g d \/ j ki T (i, ) o :
- - : L ) : 2 o i s X
4 - | | - : - Gl S I 5 T
‘ } B BTl e e ‘ & oy !)
3 | | \ [ ) il
{ ,‘ ~ ) 11 y . N b L 1N | ]}
[ A\f i f}/{ X v')/ X X )// g /,’l. - ;/'
PreCalc POWER III g / 2
\ s 6] .
‘.“ lrf! . b J{‘ l!‘ /
(s~ x ) (xt 1) (x7=x +|)
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Directions: Directions: Directions: Welcome to PreCalc POWER. PreCalc

<7 POWER is a worksheet that you will help prepare you for the final exam in this
course. There will always be 10 questions, and you must try to complete all
questions correctly, with work (when necessary). You may use your notes
and discuss with others but you may copy from others!! Good Luck!!

Ly & / U (7 il

W | 1 State the domain and range of the function f(x) =3.cos(2x)+2.

] _ (_/';q | />|
Domain:
/ L' - "\
-,/ Range: _| ', ~ /)
6x2 +25x — 24

(ZJ’ Decompose the following into partial fractions:

2+x?-12x

F4 | / Answer:

<3.-)Find the equation of the slant asymptote of the graph of this rational function

R 2 ] : LX 7
2 4 5a =23 14 L~ =072 -
x’—2x-3 ~(7%%-My7 )
7 x’ [ 1% =Y 7 q . =
bl | s Iy 2
Answer: __ X =l
(/%841 Tt ,-}
A i 2 . 2 1-tan*@
4. Prove the following trig identity: cos”@-sin"@=——-——. Show all work.
7\ ' - 1 +tan” @
\ ( L& Ty
Gt L ot
Py erlR P Answer:

5. Find the real zeros, algebraically, of the following polynomial function
Cf)=xt+x’ —x -1, N

|
.

J

“Answer:

|
_ ) )PreCalculus POWER IV =
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PreCalcPOWER IV
6 Divide —l—- and write the result in standard form. '
8+?I 5%) ‘-/J*m‘/-w“ ; Uz /04
C i (€54 —— W gl U N
W A CY = 1Y 129 4 /Answer: fe (=
u?j, J (- A “- x~ = " : R
“gpzedd © 3T UELL g 244
A ke 2 F i 2
2 ;(_ :j? / / Y 7 = T &
Tos Expand the following binomial (3x —-4y°)’ . Show all steps.
| f’ | | ' ](j ‘ )7 g [5F ‘- ! :f‘/_ & i '// :"/)T' /
i S \ ) P / : L /
X 2] ? LG Y :
Al / | Answer:
/ 4 s — | . y ¢ ‘
8. If f(x)=3x" and g(x)=7-x, determine (f o g)(-x—4)
s | 2 )
o § f
T ’ / ) s
X5 U2 59 14 Answer: L

9/Determme the domain of the logarithmic equat|on log,(x— 4)+log2(5) 3,
and then soive for x. '

_ X/ M s 70
.f { (% 'r : -~ - L!
sl | | j L* Domain: \ / 'i
e \ (e -70) < X= o~
y A S Answer: __ ! o
2 ‘:‘ B & o ) O LW
¢ 0 C=5,6
(10.Double-Bonus:

Given E(3, 4) and F(-3, -4), write an equation in terms of x

and y for all points P(x, y) such that segment PE is perpendicular to segment PF.
Simplify the equation and explain your result.

PreCalculus POWER 1V




M PreCalcuius PreCalculus POWER V

h‘Qirections: Welcome to PreCalc POWER. This POWER is worth 20 points, with
ach question being worth 2 points. Read each question carefully and show all
wanvork necessary. Good Luck.

NAME:

1. Solve the triangle below for x.
A

Answer:

mLABC = 110° ) A ) il
B 15 c A . 1 4,07

gl
2. Determine the period and phase shift of the function f(x)=2 -tan(—zx—SJ :

1

q P o L c T \ I}

\\f — g f ) g} | ™ " / i
~ (A .t . \ -l | wtis

)

—— /X Period:

— ‘l.‘(“‘

Phase Shift:

3. Find the inverse of the function f(x)=x"—-6x+9. Restrict the domain of the
original functuon if necessary, in order to make the inverse a function.

= oy -u
X L Lf : X
|
: Answer:

4, Flnd the general equation of a line that is perpendlcular to 4x-9y-4=0 and

n

4 passes through the point (9, -2).

NG w [ v N Ll
A Answer: 2
WA 7 < - : ¥
Lg_ B . ‘ ¢ .
5. Solve the exponentlal equatlon x’e""' +4xe™™ ~ 5™ =0,
y <o % A e
| - -y } =, ,
X4~ £ e Answer:

PreCalc POWER V ' - 1
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PreCalculus
4 I Sum
6. Sketch the graph of f(x)=—3,.csc(gx) Label your axes and scale completely. ‘
Sketch: |

7. Solve the equat'ion Jx+30=x+10.

. Wa

A o0 < k" H(OU

«~)0 0 Answer:

8.Determine all remaining Zeros of the polynomial
 f(x)=3x" -16x” +24x + 44x -39 given 3 +2i is a zero.

I

Answer: .

9.A bridge has a parabolic arch that is 20 feet high in the center and 50 feet wide
at the bottom. If a two-lane highway passes underneath the bridge, and the end
of each lane is 15 feet from the center of the arch, how much clearance would a
truck or large vehicle have for passing under the bridge (assuming that the driver
of the vehicle obeys the law and stays in his or her proper driving lane)?

Answer: | D 4

10.Double-Bonus: Determine the two equations, in conic form (Chapter 9
Style), for a parabola containing the points (1, 3), (-1, 9), and (5, 15).

Equation #1:

Equation #2: . 4

PreCalc POWER V 2




PreCalculus POWER VI

-~ mDirections: Welcome to PreCalc POWER. This POWER is worth 20 points, with

< 2ach question being worth 2 points. Read each question carefuily and show all
work necessary. Good Luck!!.

1. Determine the area of the segment of the circle with arc degree measure 80°
and radlus 26 cy. :

T A
Lo

L \ /_;
W i \

Answer: Lot | g SR

! 7~

2. Determine the domain and range of the function f(x)= o o
x —

Domain: X # 4

Range: __ ~/ ¢

3. What is the equation of the function that results when filx)=1log;x Is
reflected through the line y=x?

|

Answer:

4. Determine the rational zeros of the function f(x)=x-3x>—-6x+8. Show all
of your work.

]

Answer:

wr

Answer:

PreCalculus VI 1
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6. Determine the distance betvwaen the graphs of the equations 2x—-5y =9 and

—10x+25y 14, ~Lx Pl _
10 310y Gy 1Y
: ’7:: 2 ['O/ } (Y ' ) , Vs ':’ T ‘/I/‘
- \// CUsx [(//7( 9 1Y o //? .
; PO s Answer:
5 =25
' / i
12 N
7. If tan@= s and @ is in Quadrant 1V, find the exact value of cosé.
— 3 L -
\ \ =17 Answer: LS

8. Determine the exact value of Sil‘l(talf1 \Ej

()° |
; ay A
A “'“.":-”

— Answer:

(&mt )

N 10 .
Q; Express gb‘ka J in expanded form.

X 7R
(0'«‘.\0‘ 'od ( Jm /- log, (w '}
low. X | o J <, d
ey € e / I\ ,f”.-,_,:/\ -l [oa b \x\/ :
i =" y) . e . " Answer:
L. ! { \! { L% , ', i l:‘:' , : L
A N B v LR L TSN 994 W

10.Double-Bonus: In AMBC, ZA=120", c+a =21, and b+a=20. Find a. (Don't
~cry; you need to know the law if you want this one).

Answer:

PreCalculus VI 2
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... Directions: Welcome to PreCalculus POWER. PreCalculus POWER is a worksheet .
that you will complete once a week to prepare you for the final exam in this
course. There will always be 10 questions, and you must complete a-ll questions
correctly, with work (when necessary). IA POWER will always be worth 20
points, with each question being worth 2 points. Finally, some weeks there will
“be a final question worth double the points if you get it correct (but not a double
loss of points if wrong). Good Luck.. '

1. Find the inverse of the function f(x)-=§. Restrict the domain of the original

function, if necessary.

i % 2L
F 4
f

] =S . Answér:
{9 | | | o
2. The relation fis : {(2,-3),(5,-4).(8, 2)} Give the.domain and determine what the

s~ inverse of this relationis. < |

por vt TR e Domain:
! :" - ‘ s ) p. V V ‘ 5
-~ \f/ - g ? L t. Inverse:
7 1 2
3. Find the mlnor 'M,, of matrix A: A=[-4 8§ 1
P N
{ ( .1 | 9 5 6
:\{Pl&m’wi el only la:n (o
£ (O 3 d- (\' col £ (Omoy ‘r"l ' —
Answer:

4. Find the equation of a line perpendicular to the line 3x-2y+6=0 and
passing through the point (4, 3). | { '
S N

Answer:
\/ L o= ‘ |
f__5. Given 1P+2° 433 443 4. , give the sigma notatlon for the first 20 terms of the
series. L
AN _)
/ [
Answer: £ —

PreCalculus POWER? 1
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2n*+1

6. Find the limit Qf'the sequencea, = ———.
S Sn? —3n+5

7. Determine whether this graph .y=—\/16—x2 is-symme‘tric with respect to the x-

axis, y axis , origin or none of these.

(g]( f,'\_ ‘ - .Answer: / s

8. What is the sixth term in the expansion of (3x+5y)’.

7@5 = 4
. ( 5 :‘ [ Gy | Answer: U7 0> /
o Sess 5
630 x-

9. A ball is dropped from/a height of 36 meters.Each time it strikes the ground it
rebounds to a height of 70% of the d:stance it fell. Find the total distance the ball

travels. _ - & el | |
’ & i ) ) \ J " 1 -
et L] 19l 4 el
i \ / / " \
[ A, -5 ' ( i -
/ / { ': /'f

Answer: [ {11

10.DoubleBonus:Determine the remalnder on d|V|d|ng X+x®+xt+xt+x+1byx-1.

Show all work!] sy TES ‘/
%8 . ,_n“_,' & * e | ~ ~(3x-~5%")
>g_U>\ | ,, / | '/v:/, 37 2 xt)
- ; IRV ’r -
[ ¥-x7 | ; Ty Bt
) Uy X
( x £ i \\ _ ,/{‘/. 2 Ul )
£ o 9 . p [ 1Y =~ X
.71--:\/("‘% X ’ : S f'
= /’)yc "Zf) , _ /_, =
PreCalculus POWER7 )/ 7 1o tx 1l [2x=9] 2
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TSHOW ALL WORK! 20 points NAME:
v

1. Determine a function represente_d by this graph: :

2. A record store sells CDs at $9.50 each. For a CD on the top of the chart, the
-store expects to sell 150 CDs per week. For each 50 cent decrease ‘in the price,
the store will sell.approximately 20 more CDs per week. The store wants to make
a profit of $1050. If each CD costs the %3 00, determme the prlce at wh|ch they
shoulﬁsell the CDs. ‘ :

19\

Answer:

3.From this graph, determine the open intervals for which f(x) is increasing,
decreasing, or constant. X
], . = /lf /( V-

' 4 . L ]7'1‘ / Y - s I"/.' (/ X £ f[/
‘ , Increasing: Tz R
s O . Decreasing: H€ 7 7 L
- HE 3x20

/,, DI I '4\ Constant:

4.Determine k so that A(x) = 2x” + 5x° +/kx{—16 hasx —2 as a factor.

N7 ¢ 1 -
£ > A ~(b
‘ v 154 (171

——

v g {/'

] 1 Bk 07 ‘1
Answer:

5.Solve this equation 4% =52
| | X
;/l‘ (v | “)l‘)’i-'
ﬁ"‘ e B d
~ b3 = |99 M= v [ 1 G Answer:
A \ ! I | : / !;_,:-) )

PreCalculus POWER 1 1
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6. In a geometric series if |[r|<1 the series coriverges (has a definite limit or sum). M«

If |f|>1 the geometric series diverges or.has no sum. Does this series

6+2+§+—+ ..... converge or diverge. If it converges find the sum. Please show all
f/} ‘ p. !
work 5 ; i 3 ) bt I il
1 SN b - e s 0
— =g N 7 y / - .'
4 ! s f o - | ! S Answer: /
- , L .
o) ConLafe

7. Find all solutions of sih 5x + sin 3x =0 in the interval [0,27].

(r,\\r

{ ! . 0 \ 7
Wl .J) ‘ | ( (4] _." 7~ 7[ o
| } Answer: .‘-J /% )/ ) 1_/ 5,140
: 3"/}77)‘/‘.’;), |
s e | | -
St ()™ (yz)° 6
8.Simplify this expression 3 -2 . Show all work!
| (xz)"(zw) |
¢ |
Answer:
_ R 5 _ 2x* —3x :
. 9.Determine all asymptotes of this function f(x) =21 Show your work!
f/ (/ ho /% ] / < q ,’:.‘,t' a.l“‘l'fpﬁ / ; ol low /')h {__—-h_—-—*—‘—
v <H J2n 7 |
\,\ PPN - /.fw_,’il /a /pp / ‘ —f * \ : f . - (:f N/ ,75
e _ v Answer: -
7/( f\ of -/ L ¢n D pory - 0 S/
Vo f | / ~ X! ; " i \V."'-\h ) {’4"L"UI-I'£(
%) ‘ X< - | v
10.Solve this equation 665,400

=560,774¢" for r. Show all wqu.

Answer: .

PreCalculus POWER 1
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