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1) Find the value of f (x + h~ - f (x) assuming h is not zero for the function f (x) = ~ - 3 

(Clearly state each of the steps of the process.) (10 points) 

~~(;(+kJ~ _'_ (-!-~J.a) 
X-t- h -3 ~\-f- ()(+l) -- f (~) _ X+~- -] - ( +-3) 

~()()=- _l__ ~ 1\ 
y: 

I _ -3-~+1 =~ \ x~ ""- i-

,,' = I I 4A-l 
.... h ~~, -- - ::; --+(~+~) - +(x)S1ey>.rn) :(t~+\.0 - -~--~~-----:~+~---\-..... -= ~--- ~t't+\:)' h:= ;tX+k)' '\ 

-_.,~ 

2) Find the complex zeros of the following polynomial function (10 points) 

f(x) =X
3 -8x2 +25x-26 

Step 1) Use the degree ofthe polynomial to determine the maximum number of zeros 

3 
Step 2) Use the Rational Zeros Theorem to identify those rational numbers that 
potentially can be zeros. 

-Tl- ) +- L", ± 13 -' + 'L~ 

Strp 3) Now use long division to find the other factor, and X.::::- 'L ~ a.... ~€rt;~ 4- f ('X) 

X. -" ~ ± ~3 - ~. (X \. fI
[ X3_ ~ '/... 'l..+'2. 5X -2(, \!.. -~ ~ 0- "'o..cl,,,,.. 

~'3?'l. ~ 1.. X~ bX+-( 3 ~ a 

~ t;~~:~'lt_2~ Xr= ~± r3~~if(d(f:Y _ ~±(_,,-
,,)( -1-' 2..  - '"L. 

Step 4) List the Complex Zeros " ±'2-'t-<• =_'3 ±2 ~] 
X:= 2 R(l...~ ~~e 

x: -;: ~ 1:.'2.-~ 

I 



--

3) For the following problems, give the equation of the specified asymptotes: 

3 
a) g(x) = x' : ~5- Is there a Horizontal Asymptote? ~ (1 ""in" 

Ifso, what is the Equation ofHorizootal Asymptote? ~ 

8x 
2 
-9x-7 ~Ub) hex) =" Is there a Horizontal Asymptote? ,~ . (2 points)

16x" -8x+9 

: t IIfso, what is the Equation of the Horizontal Asymptote? 

'Z 

x" + 2x - 2 . ~ \.7;; :)c) w(x) = x _ 2 Is there an Obhque Asymptote? ,'.eJ ~ . (4 points)
 

If so, what .s the Equation of the Oblique Asymptote?
 

~-~ e;~~-1- ~-~_-_~_lf~_f_·~_._o~A~~j
 
1X-"i 

d) u(x) = ;,__II Are there any Vertical Asymptote(s)?t ~ (2 points)J 
If so, what are the Equation(s) of the Vertical Asymptote(s)? _" f--------. 

CC.-.f-J) (2'(/'D
-""-

X+ (
x+\~o 

(X~?::O 
x-9 g:Je) f(x) = 2 Are there any Vertical Asymptote(s)? ~ro (1 point) 

x +81 

Ifso, what are the Equation(s) ofthe Vertical AsymPtote(s)~ 

2
 



4) Given the following graph 

List the equation(s) of the following if any: 

a) Horizontal Asymptote (112 point) 

b) Vertical Asymptote X::=-o (112 point) 

c) Oblique Asymptote (112 point)~ 

21~<X 
d) X intercept (if any) (112 point)

(1)0) 
~ (-()Q) 

e) Y intercept (if any) (112 point) 

.tV~'N

a) What is a possible equation of a function whose graph is given above. 
(Hint: Use your answers for parts a to e) (5.5 points) 
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35) Find the real zeros of I (x) = X - 8x2 + 17x - 6use the following steps pleas~) 

Step 1) Use the degree of the polynomial to determine the maximum number ofzeros 
(2 points) 

Step 2) Use the Rational Zeros Theorem to identify rational numbers that potentially can 
be zeros (2 points) 

j:l)-t'L) ± '3.J±.' 

Step 3) Using your calculator, graph the polynomial function to identify the rational zero. 
rv.;:::; ,., /oJ J-' I~. .... _ (2 points)t 
A. ;. ...t1'.... I'evv.-.,;J""" OJ.. ~8 

~fvye.. )(-3 ~. ~. ~<>-,,~,.y 
3Step 4) Identify the other real zeros of I (x) = x - 8x2 +17x - 6 by using long 

division, and quadratic formula. 
(6 points) 

-5)&..~+\7~ 
~- S)L'-Sf\5"" 

r ~K'§~ ~ 
Step 5) Now, list all the real zeros of I(x) = x3 -8xf-+ 17x 4 c;..
 

(Please No Decimal Answers) (2 points)
 

?('2.._ :; X -\- 2- :::: 0 

X~ ~.± L:~4('~('Y = ~± [/77· 
~ 'Z.. 

. "...,,,,,..,f'''' ~-,,._._ 

-c~J ri.AJt- x::: '3 

x~ 5"+m 
1-

x.;:;; s -fFi-

4
 



6) Find the inverse of the following functions. (20 points) 

(Must Show All the Appropriate Steps) 

a) y==(X+2)3-5 
3 

~+5" := ("-+Y 
3 ...
\I ~+S =: K+ 1

([~~ i - 1.. .:::: 'X 

X::::: 1j T'i'" ..,. -_:2.

~ 

b) j(x)== 2x-5 
x+6 

j:=E~'S_ 
)(+~ 

;(j +~ ~ 'LY-S" 

K~ - 2)( :6::1-s
X:(~- '2..) --6~-) 

X-.r: -~~ -~ 
~-'L 

f;;:=~~~) q~ ~ ~:~~J 

5
 

7) Solve the following algebraically: (15 points) 

2 1 (-)b) ex •e = e)X
6 

1.X - 6 -)( -= 0 

X
'L
-5)Lb .:=:0 

(j. -~) (X-f-r) -=:-\\ 

CK ~,~~ ~L)
 



8) Write each of the following expressions as a sum and / or difference of 
logarithms. (Express the powers as factors.) (10 points) 

a) 

b) 

=5 

9) Write the following expression as a single logarithm, and simplify (if possible) 
(10 points) 

(Must Show All the Appropriate Steps) 

In(r -9)+1n( ~~~J-In[;:;: 

\l\ (~*-3)(X-3). X+5'"_.;. K+3 ) 
)(-3 X+5 
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10) Solve the following equations algebraically. (15 points) 

(Must Show All the Appropriate Steps) 

a) logl(x2 +x)-logl(x2 -x)=-1 

\OJ (~:!J ~-I' :1
 
l
 

"1
 

~ 2)(~tf)(:o 
b) In(3+x)-ln(3-x) = In(2) 

'2 x:(~ -'2.) ..:; n 

Iv{ '?>tx-) = \"1 "
~-x. J~) ~~1J 
3~X __ '2... b-'L)( ::::~+~
 
3-)( - T
 ~ .== , ~ 9 cg:~~~J
 

c) log(X)+log(x+15) =2
 

\~j ( )( '" +'"r)l) =~ ==1 )<. t.+- ts")( - \uo ~ Q
 

.. r 1.+ 1"'>;<. = \00 Y C')(+:o)(;<. -_~.7_0
 
E~+i~O~~'~'S) 

11) A fossilized leaf contains 75% of ~ norm~amountof carbon-14. Ho~ld is the 

fossil (to the nearest year)? (Use 5600 years as the half -life ofcarbon 14) 

(Must Show All the Appropriate Steps) 

, ~ook 

-  e'2 -

o.15~ 
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~:I\( ~).L.
2~-= b3 e. \S" \.; 

12) A thermometer reading 95 degrees F is placed inside a cold storage room with a 

constant temperature of32 degrees F. Ifthe thermometer reads 80 degrees Fin 15 
= 

m£ute§, how long will it take for the thermometer to reach 60 degrees F? Assume the 

cooling follows Newton's Law of Cooling (and Round your answer to the nearest whole 

minut,:J (Must Show All the Appropriate Steps) (10 points) )(\(' ~ )-. n -to'60: ~1. -\- (9 S" - :,1) e'S \<- ) ~ =-~'t + (95-';'2) e IS 

t<t -= b'S e.VS \<.. 

itt .= e Isk
 

~-lV\ If?
 
~~ 
_ 

l<.s:; .... IS' 
---,~ 

13) The logistic growth model pet) = 270~ 1t represents the population of a 
1+30e ..
 

bacterium in a culture tube after t hours.
 

a) What was the initial the population? '2.700
 (2 points) 

\+~t) 

b) (2 points) What is the carrying capacity ofthis pOPUlati.:g 

c) What is the population of bacteria after1Jlq,.'![!L.."'-"'7,' (2 points) 

rz.7 o\') ri' 
--.--;~-_--:o,~:-:"·1 :::.: ..;J 77·7
1+1 0 ~ ,,-~--_..._-) 

d) When will the population reach 2000? (4 points) 

(please show all the algebraic steps for full credit)
 

1"1700 \ -0,7 t __. '27 O~
2LJoo - L-, _ +~o e 
-:--r-- - -0.\ t '2-U\)O

( \--r50 e- - u.'3t
3oe.- .:::: 0,35" 

eO.1~, 03~ 
~o 


