x* —2x3-x2+2x <0
x(x3—-2x>—-x+2)<0
x(x—2)(x2-1)<0
x(x—2)x—-1Dx+1)<0
So for the equation :
x(x—2)x—1Dx+1)=0

RootsareO, 2,-1, 1

?j V= P I P N

-2

The solution for the inequality is S=[-1,0] U [1,2]
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Directions: Show all steps and label and simpli'fy answers.
1. Divide by long division and check:

3 —4x?+3x—4
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2. Find all real roots of the polynomial. Express the irrational
= roots in simplest radical form.

£ix)-= 3%’ - 11x° + 2x + 2
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State the domainy"

3. Draw the complete graph of the function.
and the x and y

= horizontal” and vertical asymptotes;

~intercepts.
TO ed )r\l/\,@ \)e(&ﬁca Oum\()\r%p
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4. Solve the inequality using the graphing method. Express your

answer in interval notation.

PR - inkercept
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Solve the inequality using the graphing method. Express your

answer in interval notation.

4

>
x—2 o

20 | \

/




A A LA C
AT 1)

Exit Ticket: Inverse Functions Mat 1175~ Instructor: L.Mingla

Student Name: R.AMONgue Sohnson DateL‘thf}

For each question answered correctly and explained there are 10 points available.
State whether the given functions are inverse or not. Explain the reason wh
they are or they are not.
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inverse, explain reasoning and check your answer applying the property of inverse
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5) Find the inverse of function f(x) = —Vx — 2 , x = 2. Determine whether the
inverse is also a function, and find the domain and the range of the inverse. Draw
the inverse function if it exists. Explain the procedure and reasoning.
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Tarik Alexander
MAT 1375
Bold Assignments

1.1) [3x-9|=6

Drop the absolute value signs and set up two equations, one equal to 6 and -6
3x-9=6 3x-9=-6

You set these two equations up because the equation without the absolute value signs can equal
either 6 or -6

; Solve both equations for x 3 rofatt on
@ 3x-9=6 \/ fn sade Lite velee 3x-9=-6 L

of @kso w=3

e (& eeded here | X3V

What x equals is nowyour solution set.
S={5,1}

12)
Please wrte the 10 y
9 weatiou |
+

. 1 ’ \

-5

-10 A

This graph is y = x with transformations applied to it. The line intercepts the y - axis at 1, and
continues on a slope of - % _ as seen in the graph. This means that the formula for this graph is

fow ob:\e(w o Hos |
Dleanre eplein J

y=-%x+1




1.5) W

Domainof f: [ 2, 7 ] The domain of a function is all of its inputs
Range of £ (1,4 ] The - range of a function is all of its outputs
f3)=2 v

When your input is 3 for function £, your output will be 2.
f65)=2 V )

When your input is/5 for function £, your output will be 2.
f7)=4 v

When your input is 7 for function £, your output will be 4.

f(9) = Undefined

When your input is 9 for function £, your output will be undefined.

woon( rm%r 710

“Gee Mo&

.SO ?ouw Ivcl'effﬁ ot

,M Cle,av
Alwedgd,

@uwh"‘"
§ ey Y

for )

1.6)

/I

-5 0

N /
This graph is y = x” with tfap§formations applied onto it. The parabola is reflected oveér the
x-axis and has \t?/ﬁhiﬁed up 2 units, as seen in the graph. This means that the formula is

y=-x2+2

L.7) fix)=5x+4
g(x) =x*+8x+7

To find ( é )(x), you simply create a fraction in which f{x) is the numerator and g(x) is the

denominator, \/

yita o
Y



1.3) X-32+2x-2=0
If you were to graph this equation in your T1 84, you would get this:

F
? +
a

2521,0

@ i

5 0 / 5
Y
-5

A

Now to find the solutions of the equation, what you have to do is press 2ND and TRACE on
your calculator. Hit 2 to find solutions, or zeros. To get the exact point, what you would do is use
the left and right keys to specify a point on the graph that a bit left and a bit right of the zero we
seek. Press ENTER once you have gotten your point, press ENTER on “Guess?” and you will
be presented with your solution, which in this case is x/~ 2.521.

o
1.4) fx) =x*-2x +5
To simplify the difference quotient, L=/ for fix+h), substitute all x’s with (x+h), and
plug in x° - 2x +35 for f{x)

@ (x + h)2=2(x + h) + 5 = (X*=2x+5)
h

Now begin to simplify

X+2xhth*=2x=2h+5 -x*+2x=5 L/
h

2xh+h*=2h y
v/

h
You should end up with
2x+h-2




(f)(x) (5x+4)/ (x*+8x+7)

=(5x+4) /J( x+7)(x+1)j HAOM Cay use s /m{erf ,_7,5 Uﬁb{w"(‘

7y1.£eyf' n e,u) fz" wok
The denominator of a fraction cannot equal zero. As such, x cannot equal 7 or 1. This means that J,
the domain of ( é )(x) is all real numbers, except for 7 or 1. 9(‘90” 0/
. - not :
Taumgd™! Bre Wot  opso fo w an

e (o)

1.8)

oucceptahle x==1 ¢
fx) =x*+ \x=3
g(x)=2x-3 7{
C(.OM/)

frocehie
Wt e

u@:hau

i f/oeuéf

To find (f° g) (x), you simply substitute all x’s in f{x) with g(x).
(fe8)(x)=@2x-3P+ (2x - 3) -3 =

=4x7-12x+ 9+ 42x - 6 /
The inside of the square root cannot be negative. As such, x cannot equal anything less than 3.
This means that the domain of (f° g) (x) is all real numbers, except for those less ,;an 3. Z

- > ’g
o) D15 ) %jﬁfgjgf Jushfy Ha s
1.9)
x 2 3 4 5 6
Jx) 5 0 2 4 7]
g 6 2 3 4 1 ,
(fe8)® 2, / 5 of 0/ 2/ | Undefined /
1’4 % |4

In order to get (f ° &) (x), you simply substitute g(x) for all x’s in f{x). For example, if I were to
find the output for (f ° g)(2), I'd find g(2), which is 6. Then, I'd substltute 6 for x In f(x)
resulting in f{6) which is 2. [/ i3 }(7 :90 0 O(

1.10) /09 = £k

To find the inverse of a function, first replace f{x) with y
) = -l—u
V=55

Now switch all the x’s and the y’s



1.3) B-3x2+2x-2=0
If you were to graph this equation inyour T1 84, you would get this:

’
5 B
@«
2521,0
5 0 5
.5
A

Now to find the solutions of the equation, what you have to do is press 2ND and TRACE on
your calculator. Hit 2 to find solutions, or zeros. To get the exact point, what you would do is use
the left and right keys to specify a point on the graph that a bit left and a bit right of the zero we
seek. Press ENTER once you have gotten your point, press ENTER on “Guess?” and you will

\/ be presented with your solution, which in this case is x = 2.521.

1.4) fix) =x*-2x +5
To simplify the difference quotient, ﬂﬁ%—'-@ _ for f(x+h), substitute all x’s with (x+h), and
plug in x* - 2x +35 for f{x)

(x + K =2(x + ) +5 = (P=2x+5) \/
W

Now begin to simplify
4 2xlh=2x=2h+S —x*+2x=5 M
h
2xhth?=2h
h 1
. (_ how )
You should end up with :

2x+h-2 \/



1:5)

Domain of £ [ 2, 7 ] The domain of a function is all of its inputs T as L,e,d aﬁo

Range of £ ( 1,4 ] The range of a function is all of its outputs - q

13)=2 Q[(S}olaj Ha

When your input is 3 for function £, your output will be 2. &' /&
_ Yoo

f5)=2 g ‘O

When your input is 5 for function £, your output will be 2.

f7)=4

When your input is 7 for function £, your output will be 4.

f(9) = Undefined

When your input is 9 for function £ your output will be undefined.

1.6)
f
5 —_
3
/ \ =
5 0 5
5

This graph is y = x* with transformations applied onto it. The parabola is reflected over the
x-axis and has been sKifted up 2 units, as seen in the graph. This means that the formula is

y=-x+2

1.7) fo) = 5x+4
g(x)=x*+8x+7

To find ( é )(x), you simply create a fraction in which f{x) is the numerator and g(x) is the

denominator,



=_Sx+4
(bm =754
— Sx+4
GFNE+1)

The denominator of a fraction cannot equal zero. As such, x cannot equal 7 or 1. This means that

the domain of ( ‘g )(x) is all real numbers, except for -7 or -1.

v

1.8) f(x) =x*+ \x=3
gix)=2x-3
Find the composition (f° g)(x) and state its domain.

D=R-{-7,-1}

To find (f° g) (x), you simply substitute all x’s in f{x) with g(x).

(fog)(x)=02x-3P++2x - 3) -3

=4x*-12x+9+ 2x - 6

The inside of the square root cannot be negative (2x - 6 2 ()) . As such, x cannot equal anything
less than 3.\1}# means that the domain of (f ° g) (x) is all real numbers, except for those less

than 3. \/
D=[8 @ )
1.9)
x 2 3 4 5 6
Jx) 5 0 2 4 2
gx) 6 ) 3 4 1
(fe2) 2 \/ 5 \/ 0 \/ 2 \/ UndeﬁnedV

In order to get (f° &) (x), you simply substitute g(x) for all x’s in f{x). For example, if [ were to
find the output for ( ° ) (2), I'd find g(2), which is 6. Then, I"d substitute 6 for x in f{x),
resulting in £{6) which is 2.

1.10) 1) = 5=

To find the inverse of a function, first replace f{x) with y



Now switch all the x’s and the y’s

Now solve for y

(2y+5)x =

5= (29+5)

2y+5



gtux \1 :)L L/%

Exercise 1.4

Exercise 14. Let f(z) = 2° — 2z + 5. Simplify the difference quotient
[th)=J(z) a5 much as possible.

[(x+h)A2-2(x+h)+5]-(x"2-2x+5)

h On the left is my work shown to
_ XA242xh+hA2-2x-2h+5-xA2+2x-5 my answer. The first equation is
- h what | have after | plugged in

| 4 3 the equations. | then distribute
\0 2xh+h"2-2h / it, and simplify it by dividing it
h by h. This left me with my

= Ix+h-2 simplified answer, 2x+h-2.

Exercise 1.5

Exercise 1.5. Consider the following graph of a function f.

y

0 : T
e T 2 2 4 5 6 7.8 siviao

Find: domain of f, range of f, f(3), f(5), f(7), f(9).

. =1 7 The domain of the function shown above is [2,7], it includes the
O Domain of f: D=1[2,7] numbers 2 and 7, and all numbers in between because the line and
U Range of f: R= (1,4] \_ the dots that past these numbers on the x-axis are dark and shaded.

f(3)=2 v The rage of the function s (1,4] because dot is hollow when the

# lines past by the number | on the y-axis, therefore 1 is not included.
f(5 )= J e For f(3), it means if x is 3 then what y would be, which is 2 on this
f(7)=4 adl /" graph; resulting me f(3)= 2. the same method apply for f(5) and
f(9)= Undefine £(7). On the other hand, f(9) is quite different, since f(9) is out of

the rage-of this graph’s domain, the answer is undefined.




Exercise 1.6

Exercise 1.6. Find the formula of the graph displayed below.

y

0 1\ 2 3 4
The formula of the graph is y=-x"2+2. This is because it is the same as y=x"2 but an upside-

down one, which was y=-x"2. This is also known as the transformation graph of f(x)=x"2,
-f(x)=x"2 can rewrite as f(x)=-x"2. The y-intersect of this graph was shown on the graph

crossing the y-axis, which is 2. Therefore, it result e with th fo ula y=-x"2+2
welate s fo Hee M

Exercise 1.7 éw W"a/h o"éﬁ

Exercise L.7. Let f(z) = 5z +4 and g(z) = 2° + 8z + 7 Fmd the quotlent
(é)(];) and state its domain.

-—X

As I plug in the equation, the dividend is not
as important as the divisor. This is because
f(x) a Sx+4 the divisor cannot be equal to zero, and this
g(x) T OXA248x+7 helps me to indentify the domain. [ can
rewrite the trinomial x"2+8x+7 as
(x+7)(x+1), and resulted that x cannot equal
fix) = ox+d to -7 or -1 because it is the denominator of
g(x) (x+7)(x+1) the fraction and a denominator cannot be
zero. Therefore, my domain for this equation
Domain: D= (-e0,-7) U(-7,-1) U(-/l 00) s D= (-00,-7) U(-7,-1) U(-1, ).

ra

N
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Exercise 1.1

Find all solutions of the equation | 3x - 9| =6

3x-9=56 -(3x-9)=6
3x=15 3x+9=6
3% __ 15 =3x _ =3
T v i

X=5 OR X=1
Check

|3x-9|=6 |3x-9|=6

|3(5)-9]=¢6 |3(1)-92|=6

|15-9|=6 AND |3-9|=6

l6l=6 \/ l=6 -

Explanation

The reason why we create two different equations when solving an absolute
value equation is because, the number inside of an absolute value notation can
also be that number’s opposite, being that an absolute value can not be neggtive.
An example of this is in the equation above when |x| = 6. X can eitherf;é/o; -6.
Due to the fact that absolute values can only produce numbers greater than zero
and -6 is the same distance away from zero as 6; the numbers are opposite.



Exercise 1.3
Solve for x
x3—=3x24+2x—-2=0

In order to find the solution, I used the TI-84 Plus graphing calculator. The steps
are listed below.

PO, TR Press the button on the calculator
that says “y=" and then insert the

I::) equation next to y;
T1-84 Plus After entering the equation, press

the “graph button”, a graph of the
equation should pop up.

By pressing the “2nd” key and the
“Trace” key, you activate Calc. In
calc, you move down to “zero” and
press enter.

After getting to the zero command,

you find the point that crosses that

x axis at y = 0 by first finding the left
bound (point below the x axis)

After selecting the left bound, you
select the right bound (the point

above the x axis).After pressing \/ e V%/ 39(96{ (

enter, you enter guess.

T1-84 Plus |
R Toxas InsTRUMENTS.

After entering a “guess”, the

calculator will give you the x \/
intercept. In this case, the point is

2.5213797, which is the solution.




Exercise 1.2

Find the equation of the line

Ay s s :

Answer. y = -%x +1 \/

Explanation:

By using the formula y = mx + b, | was able to find Check
the formula of the line above. In the given formula, you e
can use two points on the line, (0, 1) and (2,0) and

substitute it into the equation y = mx + b; where y and x Point (2, 0)

will be the x and y in the chosen point (0,1) or (2,0); m

will be the slope of the line, and b will be the y intercept y=mx+b

of the line. In this case, the line intercepts the equation x 1

=0aty=1; therefore “1” is the y intercept. After Y= Ex +b

studying the two points (0, 1) and (2, 0), you can find

the slope by using the slope formula m = z:;y‘ and \/ 0=— §(2) +1
Eg,

substituting the Ys and Xs with the corresponding points
in (0,1) and (2,0). With the substitution, m = (2)—::;, the / 0=-1+1
slope now becomes —%. With both the slope and the 0=0

intercept, we are now able to complete the equation as a
value of y; making the equation of the line

1% =§x +1.




Exercise 1.8

Given the functions f(x) = x>vx — 3 and and g(x) =
2x — 3, find (fog)(x)

% )0x)= %(g(x) — (2x—3)2 +/Zx—6=0
J2(0)—6 =vV-6 7

2@{ st wate V23 -6=0 ,
X-6 Z © Domain: [3,) 1/
Solve Ar% 4

Explanation:

When studying the domain of a function with a square root, we
must beware of negatives. Being that the square root of zero is zero,
that number is acceptable. However, numbers less than zero could not
work because they produce negative numbers. An example of this is the
number two. If you have /2(1) — 6 you would end up withv—4. The
problem with negative numbers in the square root of the domain is,
hey produce imaginary numbers. When there is an imaginary domain
(input) then there is not a domain and the function does not exist.

Carmo’é MW 7
3@4 hes ! F ’
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Exercise 1.9:

Fill in the chart for (fog)(x). Is f a function?

(mpal only one OW

F is a function because for every output, there is an input.
However, f(x) is not one to one because for the inputs “4” and
“6”, there is a similar output; “2”

X

f(x)

O W N |-~
> |~ Ot
DN | O

2
5
gx) | 6
2

(fog)x) 2v] 5/

Q_CN[\'JOCO

b/ 2; Und/

Explanation:

To find out (fog)(x), you must take the values of g(x) and
place them into the values of f(x). An example of this is when
g(2) is 6. You take that output and place it into the input for
f(x). With this, f(x) now becomes f(6) which is equal to two.
This is why (fog)(2) is two. With this same theory, (fog)(6) is |
undefined because g(6) is one an(d“fe”’ is not included on the
chart; making it not an input.



Exercise [.4. Let f(x) = x* - 2x + 5. Simplify the difference quotient w as

much as possible.
¢

@ First I found f(x + h) by replacing all the “x’’s in X* - 2x + 5 with “x+h”

f(x+h)= x?+ 2xh + h%-2x-2h+5
Do VLDQV
3 e,ty a )’ﬂ;tef
‘{’&’Q ’ I M/Q (x2 + 2xh + h%-2x-2h+5) - (x2-2x+5) =

*CXPYO‘(SLW x2+2xh+h?-2x-2h+5-x2+2x-5= 2xh+h?-

Then I did f(x+h) — f(x)

2h
aj‘l‘ ﬁm“fﬁouf
le S..O &4

(2xh+h?-2hyh = 2 +h-2 ‘%ﬁ' ;(4&) X}

Exercise 1.5. Consider the following graph of a function f

Then I divided that by h and got the answer kee

The domain would be D=2, 7] bec
there is a line from two to five not

including five, and from five to seven not

including seven. The point at (5, 2)
e

replaces the points in both lines that don’t
include five.

The range of the function is (1, 4] because the line at the bottom does not

include one, which is indicated at point (5, 1). .
f3)=2 f(5)=2 f(7)=4 f(9) = undefined e ’Z‘ .
Ftocte!



To find these values, I used the number in the parenthesis and used x from
“f(x)” and plugged it in to the graph to find what value w uld be appropriate for y.

There was no y value when x equaled 9, therefore, f(9)1s undefined.

Exercise 1.6. Find the formula of the graph displayed below.

This graph shows a parabola y = x*. Since the graph is flipped upside down,

the parabola is y = \-7@0, the parabola is shifted up 2 units so the formula is
y=-x+2. '

Exercise 1.7. Let f(x) = 5x + 4 and g(x) =x*+ 8x + 7. Find the quotient (f/g)(x) and

state its domain.
First I set up (f/g)(x) and simplified it:

L(i) _ S5x+4 e S5x+4
gx) x*+8x+7 (x+1)(x+7)

The denominator of a fraction cannot equal zero. Therefore, the domain

would be any number except those that would make the denominator equal zero.

x+1=0 x+7=0\/ \/
x=-1 \/ x=-7 D=R {17} |



Exercise 1.8. Let f(x) = x* + 3/x — 3 and g(x) = 2x — 3. Find the composition (f o
g)(x) and state it’s domain.

Substitute: Simplify: ’
(fog)(x) = flg(x)) = (2x-3)*+ 32x —3 -3/~ 4x*- 12V/ V2x —6

The domain of the function will be any value that the numbers inside the
square root does not equal to a negative number. I had to find what value of x

would make 2x — 6 equal zero.

2x-620 => 2x>6

D=[3,oo)\/

Exercise [.9. Consider the assignments for f and g given by the table below.

= X>6/2 = x=3
4

no

3
()

6
2
1

|
fl@) [
g(x) |f

glr

<

[OC] V]| I
=l sl O

=2]

Is fa function? Is g a function? Write the composed assignment for (f o g)(x)

as a table.

Both f'and g are functions because each value for x has exactly one value for

f(x) and one value for g(x).

X 2 3 4 5 6
f(x) 5 0 2 4 2
g(x) 6 2 3 4 1

(fog)x) 2 . 5{ / 0 b 3/ undkefyd

% >~ ==




Diamonique Johnson ﬁ

March 12" 2015

Mat 1375 L. Mingla

Research Paper: Inverse Functions

The concept of inverse functions can be difficult to interpret. Getting a thorough
understanding of what they are and the way the work can be made easier with detailed
explanations. In order to understand inverse functions, you need to know what they are, how to

find them, and finding the domain and range.

Inverse functions reverse other functions. They switch the roles of the inputs and outputs.
For instance, f(x) =y is the same as having f ~*(y) =x. The relationship between these two values
are reflected over the x=y line on a graph. The inverse of a function won’t always be a function

as well. Having a one-to-one function guarantees that the inverse will definitely be a function.

When solving for the inverse of a function, there is more than one approach. It can be

solved by switching the x and the y (f(x)), or finding the values and then switching it at the end.
‘\——__

[Tt}

The first step to finding the inverse of a function is replacing f(x) with “y”. Once you have “y

ey,

alone on one side of the equal sign, switch the positions of the “x” and the “y”, solve for “y”

[Tt

Once “y” is completely isolated, that i 1s the value of the inverse of the function. /
ou .%410

— Funchou to a relat

Sometimes, questions will ask about the domain and range of the inverse of a function.
7] ){.
e
all suitable values for “y”. However, it can get tricky because if the function is a fraction, the N g —
a/wo}?( ¢

The domain of the function is all suitable values for “x”. Therefore, the range of the function is

denominator cannot equal zero, because it would lead to an undefined function. In addmon ZX

1Vl.

or(DW



Exercise 1.2, Find the remainder when dividing 2° + 32% — 5z + 7 by z + 2

x34+3x%-5x+7

X+2

- (x+2)(x*+x-7)+21

X+2

[ x2+x-7)R 21

Remainder: 7

x2+x-7 R 21

x+2)x3+3x2-5x+7
'(X3+2X2) \/

x%-5x
-(x2+2x)
e -7x+7
10 (-7x-14)

Pl

Checking:
(x+2)(2+x-7)+21

7

(x3+3x2-5x-14)+21 \/"’

x3+3x3-5x+7 ,

(&

To check for a divided polynomial with a remainder you
multiply the divisor by the quotient (the answer of the
division) then the answer should equal the dividend
because by doing that you are reversing the division
recreating the original problem. Also,a remainder is left
behind when the first term of divisor can’t divide into
the dividend anymore.




%

\ ©

Y )

\l - Shu Yi Deng 4-12-15
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ollege Pre Calculus: Bold Assignment

Exercise IL1. Divide the polynomials: ~ 2=+z"-9z=8

2x3+x2-9x-8
2x+3

/

= (*x-3R1

= 2_x- +i_ /
KxShsg U

x2-x-3 R1
2x+3 )2x3+x2-9x-8
-(2x3+3x2)
-2x2-9x

-(-2x2-3x) ¥

-6x-8
-(-6x-9)
+1

2x+3

Checking:

(2x+3)[(x2-x-3)+(—2X1+3 )]
VvV
2 = .
(2x+3)(x?-x 3)+(2Xt§)(2""'3 )

(2x3+x%-9x-9)+1
23+x2-9x-8 |~

To divide polynomials, I first set the problem up in long
division form instead of fraction form. Then I put the
divisor (the number that is doing the dividing) on the
outside and the dividend (the number that is being divided)
on the inside. Then the first termt of the divisor divides the
first term of the dividend. Thén I put the resolve at top

‘where the answer goes. Afterwards I multiply the answer

by the divisor then subtract it from the equation creating a
whole new polynomial. I repeat these steps until there’s no
new polynomial to be divided or there’s a number that
can’t be divided which is called the remainder. However, |
can rewrite the remainder in a faction form, which is
1/(2x+3).

VvV




Exercise 11.3. Which of the following is a factor of %% — 22% + 1

XA400 - 2xA99 +1

x+1; x=-1 x-0; x=0
x-1; x=1 (-1)M400 - 2(-1)99 +1 07400 - 2(0)A99 +1
1M00-2(1)*99+1 = 1-(-2)+1 = 0-2(0)+1
= 1241 = 1+2+1 =1
=0 = 4
Answer: x-1; x=1. Positive 1 is a factor. 7
Vroot

@ Ry XS e factor.

To find which one of these factors is the actual factor for the given equation, I
found the roots of each factor by isolating the “x”. Then I plug the roots into
the equation to se;r which one makes the equation equals zero.

To%ﬁz‘)’ld the roofd Joq ol

Q7M/Q to E70,

oo

X - Q‘qu—r( e
La pue Shatemend, 71{“"" %e‘
Bl A3 s fad"r'



Exercise 11.4. ldentify the polynomial with its graph.

Yo ! : Yy

) flz)=-22+2z+1, graph: -
i) f(r)=-2*+322-3z+2, graph: 5?
i) f(z)=2%-322+3z+1, graph: ___ |

) f(z)=2*-42®+622 -4z +2, graph: )

ANSWER and EXPLANATION:

\/’f) Graph C, because although —x”2 takes the similar shape of x*2 it is flipped upside-
down, resulted to look like something similar to an upside-down U.
¥, /1) Graph D, because the function is negative (which flips the graph), y-intercept is 2
and largest degree is odd (which makes the function go into the positive and negative
7 y infinity. ;
v III)  Graph A, because the function is positive, y-intercept is 1 and largest degree is odd
/" (which makes the function go into the positive and negative y infinity.
IV)  Graph B, because the function isn’t negative, y-intercept is 2 and the largest degree
/ is even (it looks like a parabola only going in one direction.)

e



Exercise 1.5. Sketch the graph of the function:
f(z) = 2* = 102* = 0.012% + 0.1z
e What is your viewing window?
e Find all roots, all maxima and all minima of the graph with the calculator.

@ *-108- 01% + 1x

008

0.0576, 0.00383
l -0.0578, -0.00387 0.'_2]
A — A D 005 W\u'
e \~/

Roots: -0.1, 0, 0.1
Relative Maxima: (0.0576, 0.00383)
Relative Minima: (-0.0578, -0.00387)

The roots are -0.1, 0, and 0.1 because they are touching the x-axis where the output is 0. The
roots are also called the zeros. Also, there is no maxima or minima because the graph goes on to
infinity, therefore this two points on the graph are the reative maxima and minima, which is that
the relative maxima is (0.0576, 0.00383) and the relat/'We minima is (-0.0578, -0.003 87).(///

@Lé‘f;[u/‘te



Exercise 11.6. Find all roots of f(z) = 2% + 62% + 5z — 12.
Use this information to factor f(z) completely.

6
p- Possible factors of 12 so p=+(4,3,2,1,12)
g- Possible factor of 1 so g= +1
Possible roots =-4,-3,-2,-1,1,12,2,3,4 * [,

—

x3+6x24+5x—12=0

X =1 /
- 13+6(1)2+5(1)—}5=0
@) 146+5-12=0
" 0=0
x=-3

(-3)3 + 6(-3)2 +5(-3)-12=0
—27 4+54—=15—-12=0 \/
0=0

x=—4
(—4)* +6(-4)>+5(-4)—12=0
—64+96—-20—-12=0
0=0
First I find all the possible factors, and then use the formula p/q for defining the

possible roots. I resulted with -4, -3, -2, -1, 0, 1, 2, 3, and 4 as my possible roots. Then I
plugged them in to see which ones are equal to 0. I resulted with x=1, x=-3, and x=-4 as

my roots for ;ﬁ(equatlon x’\3+6x’\2+5)( 12 0. x-C
¥]= (X)) X-C z/ fade

;t (m)(»u NEZT w)ca;db bl
| ﬂc%w Hee ﬂx/ W(/ pletely




Exercise I1.7. Find a polynomial of degree 3 whose roots are 0, 1, and 3, and
so that f(2) = 10.

O0=x 1=x 3=x f(2) =
x-0=0 x-1=0 x-3=0 (x)(x-1)(x-3) =
0-0=0 1-1=0 3-3=0 (2)(2-1)(2-3) =
x) ~ (x1) ~(x3) — (-2+)-2 = 10(+(-2))

et ees

(-5)(x)(x-1)(x-3)

g f(2) =
@ (-5)(2)(2-1)(2-3) =10 ppswer: f(x) = (-5x)(x-1)(x-3)
10 =10 sl e

S 2
gL‘Mk/{,\fH :y)(): .
To solve this question I need to do the reverse of solving a polynomial because instead of
trying to get factors to get roots I am trying to use factors to get roots. As shown above, I
resulted with (x)(x-1)(x-3). Then I plugged in 2 to see if it equals to 10. However, it didn’t so
I multiply x by -5 because then both side would equal, and resulted the final equation as f(x)

= (-5x)(x-1)(x-3).

?/QM{ Nnote M /(/ i (_‘Sa hoo'f‘ thau
+£Le— {gold"\-@MLO— /(/J &c(flftlo[( éj b i P

do | (x- o) x—1)(x- 5> i %QCQLM (O

Povo ey o(/dwu /w Hood 7{/;// - /5
L L X’* -
(o fou Co '(“"O/ fee %K

&~



Exercise I1.8. Find a polynomial of degree 4 with real coefficients, whose
roots include —2, 5, and 3 — 2i. 7 leate /

-22=X 5=x EK/D/W%"

x+2=0  x-5=0 i =X w//ij ore
-242=0  55=0 x-3-2i=0;x-3+2i=0 i Y
(x+2) (x-5) (x-3-2i) ; (x-3+2i) }Q d7

Answer: f(x) = (x+2)(x-5)(x-3-2i)(x-3+2i)

Si wz/i)/z

To solve this question I use the similar method in Exercise 11.7 for this question. I plugged
in the given roots and resulted (x+2)(x-5)(x-3-2i)(x-3+2i). Therefore my answer is f(x)=

(x+2)(x-5)(x-3-21)(x-3+2i).




Exercise I1.9. Let f(z) = 32=12. Sketch the graph of f. Include all vertical

and horizontal asymptotes, all holes, and all z- and y-intercepts.

o

+v
rie 2

N o
& g NP

-3

X-intercept =-2, 2
Y-intercept=4

ks 3x2—12
% “x2—-2x-3
{éx):B(x—Z)(x+2)
< (x=-3)(x+1)

x=-3)x+1)#0
Vertical asymptote £/x=-1; x=3 |~

l//

Deg(p) = Deg(q); then the horizontal
asymptote is the line
Horizontal asymptote=y=1

3%y

Ix*

X-intercept is the point where the graph hits
on the x-axis; Y-intercept is the point where
the graph hits on the y-axis. This resulted me
with the x-intercept of -2 and 2, and y-
intercept of 4. For the vertical asymptote, I
notice that the denominator cannot equal to
zero, because if it does then the equation is
undefined. Therefore, I did x"2-2x-3#0, and it
resulted me with x#-1 and x#3, which is also
that my vertical asymptote is x=-1 and x=3.

“For the horizontal asymptote, I first look at

the greatest degree both the numerator and
denominator, the rule if the degree of both is
the same is that then the horizontal asymptote
is the line FMMM 2/2 in_}his
equation. This resulted me with a horizontal
asymptote of y=1.

ordad aSYuplote s
bz il Cepieciats
25y

—




Exercise 11.10. Solve for z:

a) z'+2z <213+ 27 b) 22+4+3z2>7, ¢ =<2
Y- x - xr2x<o |
A)
Z XMN4+2x < 2x"3+x"2

XN4-2xN3-xA2+2x < 0
X(XA3-2xA2-x+2) < 0 e
x(x-2)(XA2-x) < 0 W
)( :2.X —XZvZ,(xqez,x;tl,xqto K’fa’j "
$=(—1,0) U (1,2) (// Aoy
jm Chetﬁking: Sorect mﬁa%/
W gx-w x=3/2 g
(1/2)A4+2(1/2) < 2(1/2)A3+(1/2)A2/ (3/2)A4+2(3/2) < 2(3/2)A3+(3/2)A2
(1/16)+1 < (1/4)+(1/4) (81/16)+(3) < 2(27/8)+3
(17/16) < (1/2) WL (129/16) < (156/16)

False True

/N » -0,5
@ ij 9/‘0'/*"‘1) i} N of 2((

For this problem, I first move everything to one side and make another 0. Since I realized that it is
dividable by x, for that reason I rewrote the inequality as x(x3 — 2x? — x + 2) = 0. Then I use the
method of FOIL, which resulted me with x(x — 2)(x? — x) < 0. Therefore, I resulted with

x # 2,x # 1,and x # 0. As shown in the checking, any numbers in between 0 and 1 makes this
inequality false. This proves that x cannot be any numbers between 0 and 1. My final answer for
this question is S = (—1,0) U (1,2).

?[ea,&e.'b:f fo une flro Sance W oretf
St Ze o% (A))’dl%df/

S:[1>2’27j



B)

x2+3x =7
x2+3x—-7 =20
== Checking:
e - Vzbz — 4ac x=0 x=10
‘: x24+3x =7 x2+3x =7
_ -3+V3%-4(1)(-7) 02+3(0) 2 7 102+3(10) > 7
2(1) 0+02>7 13027
-34+/37 False L[ g True

= (—o0, 2 Y [ o) | oo ndt 1y g
5= (-0, 2| U o) e /QLJUMJ/

Similar to Exercise 11.10A), | moved everything to one side leaving another equal to 0. For /\'\ f
£ F

e M
—bi—;:—ﬂ. As | plugged in the }

this problem, | then use the quadratic formula, x =

-3+y/32-4(1)(-7)

> . This resulted me with x = . My final answer for -

V
il
—3—_2—‘/3_7) u (%—3_7, ). As shown in my checking, x=0 and it “5 M\QI’(.

makes the inequality false, this proves that x cannot equal to any numbers in between
-3-v37 -3+V37
=

o/

-34V37
numbers, | got x = —iZL—

this problem is § = (—oo,

—an
2ad




C)

Checking:
x+1 x=-7 x=-6
x+4 =2 Tl =Bl o
x+1<2x+8 —7+47 —6+4"
=x=8 =px=8 _6< -
— <2 — <2
7 =% —3 —
S = (—o0,-7] U (—4, ) L/ 12_52 5{:2|$SZ
' rue alse

Due to the fact that a denominator cannot equal zero because if the
denominator is zero then the inequality is undefined. Therefore,
x # —4, because -4+4=0 and this leaves the inequality undefined.

X==% iy q verficed abymppols

For this problem, | first multiply both side by (x+4) to cancel the denominator, which resulted
me with x + 1 < 2x + 8. | then subtract x and 8 from both side to cancel some of the
numbers, which resulted me with —7 > x. As | took notice that (x+4) is a denominator, x
cannot equal to -4 because -4+4=0 and it makes the denominator equals to 0. The denominator
cannot equal to zero because if the denominator equals to 0 then the inequality is undefined.
For this reason, x # —4. This resulted me with my final answer that § = (—oo0, —=7) U (—4, «).
As shown in the checking, when x=-6, this makes the inequality false. This can also proves that x
cannot equal to any numbers between -7 and -4.

1//,{ == Q9 {L@/VLWW/ @u"}j W«/,/ 2770 Q
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Exercise 11.10. Solve for z:

a) z'+2zr <21+ b) 22+3z>7, =<2
)(ZL 2 )(3— Xt2x<0
A)
V/ XA 4+2x < 2xN3+xM2
” w2 XAA-2xA3-xA2+2x < 0
3/0 &, X(xA3-2x72-x+2) < 0 .

¥ (%-2)(X"2-X)
e r"«“"j |
1,0)U (1,2
‘ﬁ/@ W 9 Q\K&KFW Eécklng 3/2(/ ﬂ'; ﬁ p/
he (W x=

1/2)"4+2(1/2) < 2(1/2)"3+(1/2)"2 (3/2)74+2(3/2) < 2(3/2)73+(3/2)*2

(1/16)+1 < (1/4)+(1/4) (81/16)+(3) < 2(27/8)+3
(17/16) < (1/2) (129/16) < (156/16)
False True

o
U For this problem, I first move everything to one side and make another 0. Since I realized that it is
dividable by x, for that reason I rewrote the inequality as x(x* — 2x? — x + 2) = 0. Then I use the
method of FOIL, which resulted me with x(x — 2)(x? — x) < 0. Therefore, I resulted with

x # 2,x # 1,and x # 0. As shown in the checking, any numbers in between 0 and 1 makes this
inequality false. This proves that x cannot be any numbers between 0 and 1. My final answer for
this question is § = (—1,0) U (1,2).




Jayson Anderson
4/9/2015
Pre-Cal 1375

Review of polynomials and rational

Exercise I1.1. Divide

Functions
the polynomials :(2x"3+x"2-9x-8)/2x+3

X"2-x-3+(1/2x+3) To do long division with polynomials | Divide the first term
2x+3[2x/3+x2-9x-8 of the numerator by the first term of the denominator, and
2x*3-3x2 put that in the answer, at the top. Afterwards | multiply the
e denominator by that answer, put that below the numerator.
-2x72-9x-8 Subtract to create a new polynomial. Then repeat until the
2xA2+3x result becomes zero or there’s a number that can’t be divided
into.
6x-8
1
XA2-x-3+ (1/2x+3)
Check To check long division you multiply the
(2x+3) (X72-x-3)+1=2x"3+x"2-9x-8 divisor by the quotient and if the

2x"3-2x"2-6X+3x"2-3X-9+1=2x"3+x"2-9x-8

2x"3+x"2-9x-8=2x"3+x"2-9x-8z+u 7 opposite of division is multiplication.

problem was done right the dividend
should be the answer because the

——

Exercise I1.2. Find the remainder when dividing x"*3 + 3x*2 — 5x + 7 by x + 2.

XM2+x-7TH(21)/X+2)
X+2| xM3 +3x2 —-5x+7
-x"3 -2x™2

X72-5x+7
=X"2-2x
-Tx+7
IX+14
21

/
/
/

/

W/

Remainder 21



Jayson Anderson
4/9/2015
Pre-Cal 1375

Review of polynomials and rational

Functions

Exercise I1.1. Divide the polynomials :(2x"3+x"2-9x-8)/2x+3

X"2-x-3+(1/2x+3)
2x+3[2x"3+x"2-9x-8

To do long division with polynomials | Divide the first term
of the numerator by the first term of the denominator, and
put that in the answer, at the top. Afterwards | multiply the
denominator by that answer, put that below the numerator.
Subtract to create a new polynomial. Then repeat until the
result becomes zero or there’s a number that can’t be divided

-2x73-3x"2
-2x"2-9x-8
2xM2+3x :
into.
6x-8 \/
-6x+9
1
XA2-x-3+ (1/2x+3)
Check

(2x+3) (X"2-x-3)+1=2x"3+x"2-9x-8
2XA3-2XN2-6X+3X"2-3x-9+1=2x"3+XA2-9x-8
2XA3+XA2-9x-8=2x"3+XA2-9x-8z+u 7

—

To check long division you multiply the
divisor by the quotient and if the
problem was done right the dividend
should be the answer because the
opposite of division is multiplication.

Exercise I1.2. Find the remainder when dividing x*3 + 3x”2 —5x + 7 by x + 2.

XA2+X-TH((21)/X+2)
X+2| x"3 +3x2—-5x+7
-X"3 -2x"2
X"2-5x+7

-X"2-2x \/
-Tx+7

7X+14

/ /

21 Remainder 21




If a> 0, the parabola opens upwards
ax2 +bx+c
if a<0, it opens downwards.

-ax2+bx+c¢

If the highest degree is odd then
the graph will stretch to both
— and +y infinity .

If the highest degree is even then
the graph will only stretch towards

only one direction .

The function isn’t negative
y-intercept =1

Largest degree =odd

iii) f(x) = X3 — 3x/2 + 3x + | |

y

[Example: f(x) = X"

Example: f(x) = ¥

4, A,
4 4
y=x\ |3 r=x |a
2 2
1 1
X X
3.\.4-3-2-10 12348 $a324 12345
-1 -1
-2 -2
3 3
-4 -4
-5y -5y

Example 7(x) = —x*

—

ME Fiid
y=-x 3 y=-x'\ 3
2 2
1 1
X
54321 12345 4-3-219|\1 23 4
-1 -1
-2 -2
-3 -3
-4 -4
-5y -5y
3




The function isn’t negative
y-intercept=2

Largest degree =even

iv) f(x) = x™M — 4x"3 + 6x"2 —4x + 2 I 1/

The function is negative
y-intercept=2

Largest degree=even

) f(x)=—x"2+2x+1 \/

The function is negative
y-intercept=2

largest degree=odd

ii) f(x) = —=x3 + 3x"2 — 3x + 2 I

V b)

Y

w



Exercise I1.5. Sketch the graph of the function:
f(x) = x4 —10x"3 — 0.01x"2 + 0.1x
« Find all roots, all maxima and all minima of the graph with the calculator.

Roots- a solution that satisfies the equation. Also called the zeros because it’s all the point where the
graph hits the x-axis.

Maxima —the highest point of graph and relative maximu’é highest point on graph. In this graph
there’s no maxima because graph never ended :;d/went onto infinity.

Minima- the lowest point of graph and relative minima is the lowest point on graph. In this graph there’s
no minima because graph never ended and went onto infinity.
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Maxima=(.05762,.00383)
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Exercise I1.6. Find all roots of f(x) = x*3 + 6x"2 + 5x — 12.

Use this information to factor f(x) completely.
(a0) p- possible factors of 12 so p=t&-(4,3,2,1,12)

(a3) q- pssible factor of 1 so = +1,-1

Possible roots =-4,-3,-2,-1,1,12,2,3,4

X3 + 6x°2 + 5x — 12=0 substitute possible roots to find real roots.
X=1

("3 +6(1)"2 + 5(1) - 12=0

1+6+5-12=0

0=0

X=3
(:3)°3 + 6(:3)°2 + 5(-3) - 12=0

27+54-1 vd
0=0

X=-4
(-4)"3 + 6(-4)"2 + 5(-4) - 12=0
-54+96+-20-12=0 _
+- o
0=0 W B+e?en-12

Roots=1,-3,-4 (/ .

f(x) = (x = D(x +3)(x +4)
[




Exercise I1.7. Find a polynomial of degree 3 whose roots are 0, 1, and 3, and

so that f(2) = 10.

e /
Pleanse Eﬁ/ﬂ/x‘l‘( tcs /Qw&@m’

0 3
0=x x=1 x=3
X-0=0 x-1=0 X-3=0
®) r\/ (1) \/ (x3) /
F(x)=(x)(x-1)(x-3)
F(2)=10
2)(2-1)(2-3)=10
@(1)-1)=10
2#10

0 doesn’t equal -5

-5(2)(2-1)(2-3)=10
52)(1)(-1)=10
(-5)-2=10
10=10

lF(x)=(-5x)( x-l)‘(x-3) {GZ %19 fee
P st i

U | o/jw«u'a/[
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0
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Exercise I1.8. Find a polynomial of degree 4 with real coefficients, whose

roots include -2, 5, and 3 — 2i.

2 -5 3-2i

X=-2 X=5 3+2i=x

X+2=0 x-5=0 x-3-2i=0;x-3+2i=0
(x-3-21) ; (x-3+2i)

242=0 5-5=0

/k F(x)=(x+2)(x-5)(x-3-2i)(x-3+2i) =
> 3% ,&,aoefoz/ﬂ/axa.%,ar C /wf@‘"”’('
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Exercise I1.9. Let f(x) (3x"2-12)/x"2-2x-3
all vertical and horlzontal asymptotes, all ho

)

ketch the graph of f. Include

, and all x- and y-intercepts.
3?12
2-2x-3

X-intercept-or the points where the graph hits x-axis =-2,2

y-intercept-or the points where the graph hits the y-axis =4

Horizontal asymptotes- since this graph as the rule deg (p) = Deg (q) then the vertical asymptote would be
the highest coeffient of p/highest coeffient of p.

Whichis 3/1f) = &

Horizontal asymptote=1=y

ertical asymptote- 10 get the vertical asymptote you need to factor out the whole equation, cancel out
what u can then find the root for the denominator .The root would be the vertical asymptote.

(3x72-12 )/x"2-2x-3
(B(x-2)(x+2)))/(x-3)(x+1)
(x-3){x+1)=0



X=3x=-1

ertical asymptote/Z x=-1 ,x=3

Exercise 11.10. Solve for x:

a) xM+2x<2x"3 +x"2

4 2
< 2\‘3 =X

)
Subtract 2 < x“ from bott

+ 3

XT=2x— (2\'3—_\'2) <2

+x2 y‘\“ )

.\'4—2\'3—:\‘2—2\'<0 \/

Refine

Q()/’ Factor the left hand side x¥ — 2x3 —x2 + 2x: xx=1)(x=1)(x-2)

4 2
X" - 2\‘3 —-x“=2v

Factor out
=.\'(.\'3— 2.\2 —.\'—2)
3

Factor ® =22 —x+2: (x+ 1)(x=1)(x-2)

=xlx=1)x=-1)(x=-2)

x(x+1)(x-1)(x-2) <0 L/

Solution: —-1<x<0 or 1<x<2
Interval Notation: (-1.0)vi1.2)




