ACMAT117 Fall 2024
Professor Manguba-Glover
Sections 4.6 Classwork (CW 16) Name:

Complete as many of the following problems as you can with your group. You do not have to go
in order. Each person will be given two specific problems that they must complete and present to
either Professor MG or to Stefanie before they leave.

(1) Graph the following function by hand: y = 2:53“::863:2
Solution
x-intercept(s):
22 -6
=0 =0
V== om 8x2
=2x-6=0
<2r=06
<=3
y-intercept:
200) - 6
0)=z — /"2
O 309507
_ 6
-0
= undefined

Vertical asymptote(s):

223 - 822 =0 < 2063 (x-4) =0
s z?=0orz-4=0
< z=0o0rx=4

Horizontal /Slant asymptote(s): The degree of the numerator is less than the degree of the
denominator, so y = 0 is the horizontal asymptote.




On a number line, we would plot the x values of 0, 3, and 4. Testing some values (for example),
we could have:

2(-1)-6
F=1) = 2(-1)3 - 8(-1)2 fQ) = %
_2-6 26
-2-8 = 3-8
_ =8 4
-10 = —_6
_4 2
o "3
7\ 2(3)-6 2(5) -6
/(3] 2(3)-8(3)° 0= 36y 5672
7-6 . 10-6
1 4
=33 392 250 — 200
4 4 4
S 50
D )
__4 25
49

Using these points, we would get the following sketch:

|

(-1,4/5) (1,2/3)
(7./2,-4/49)

0 (3,0)"}

(5,2/25)

[¢)]




3 3 . _ 223842
(2) Graph the following function by hand: f(x) = =5—¢

Solution
x-intercept (s)

y-intercept

2(0)° - 8(0)*

f(0) = 2(0)-6

@)
|
)

[an)
|
(=}

Vertical asymptote(s):

20-6=0< 22 =06

<>zr=3

Horizontal/Slant asymptote: The degree of the numerator is larger (by 2) than the degree of
the denominator, so there is no horizontal asymptote and also no slant asymptote.

On a number line we would plot x = 0,3, and 4. Testing some values, we could have:

2(-1)3 - 8(-1)2 2(1)3 - 8(1)2

f(=1) = 21 -6 fQ) = 2(1) =6
_-2-8 _2-8
T 2-6 T2-6
_-10 -6
S8 T4
_ 90 3
4 )



= 7 f(5)=
2 (3)-6
_ 2(3;#)—8(%9) _ 2(125) — 8(25)
7-6
343 392 250 — 200
_ 4 4 =
1
49 _2
:Z 4
49 —§
:_Z T 9

Using these points, we would get the following sketch:

7 2(5)’-8())’ 2(5)3 - 8(5)?
/()20 2

\ I I(s,zs/z)

(1,3/3)
(-1,5/4) :

-10 (0’0)') g (4'0) 10 2

4 (7/2,-49/4)




(3) Graph the following function by hand: f(x) = Bof+l

z2-4

Solution
x-intercept (s)

33:2+1_
22 -4
< 322+1=0

y=0<=

<322 =-1
9 1

< g =—-=

3

/1
S r=+ -3 (Not a real number, so no x intercept)

y-intercept

3(0)2+1
f(O)—(O)Q—_4

_0+1

S 0-4

B 1

T4

Vertical asymptote(s):

2 -4=0e (x-2)(z+2)=0

< zx=2o0rx=-2

Horizontal /Slant asymptote: The degree of the numerator and denominator are equal, so the
horizontal asymptote is

leading coefficient of numerator

v= leading coefficient of denominator
3

1
=3

On a number line we would plot « = -2 and x = 2. Testing some values, we could have:

3(0)2+1
ftﬂ):3@3f+1 MO0 =024
(-3)2-4 041
3(9)+1 0-4
T 94 _ 1
28 !

5



f(3) =

3(3)%2+1

(3)2-4

3(9)+1
9-4

28

5

Using these points, we would get the following sketch:

!

—_—
eccdesecs
N
o

(-3,28/5) | ¢

(712,-49/4)

10

20




(4) Graph the following function by hand: f(x) = 1023

z2-1

Solution
x-intercept(s)

y-intercept

10(0)3
(0)-1

f(0) =

Vertical asymptote(s):

?-1=0e (z-1)(z+1)=0

<zx=1lorz=-1

Horizontal /Slant asymptote: The degree of the numerator is exactly one more than the degree
of the denominator, so there is a slant asymptote. Using polynomial division we have:

10x

z?-1) 1023
- 1022 + 102
10x

So the equation of the slant asymptote is y = 10z.

On a number line we would plot x = —1,0, and 1. Testing some values, we could have:

10(2)3
ooy - 02 M7 e
(-2)2-1 _10(8)
4-1 80
80 8

3



|1

> Ot ajw
co|'
S

w | ot

Using these points, we would get the following sketch:

L !
/
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—322+12
x—1

(5) Graph the following function by hand: y =

Solution
x-intercept(s)

-32% +12
S

< -322+12=0

= -3(z*-4)=0

< -3(x-2)(z+2)=0

< zxr=2o0rx=-2

y=0+=

y-intercept

_3(0)2 +
f(0)= 22

_0+12
-1
=-12

Vertical asymptote(s):

r-1=0<zx=1

Horizontal /Slant asymptote: The degree of the numerator is exactly one more than the degree
of the denominator, so there is a slant asymptote. Using polynomial division we have:

-3x -3

a;—l)—3a;2 +12
322 - 3z

-3x+12

3r -3

9

So the equation of the slant asymptote is y = -3z — 3.



On a number line we would plot « = -2,1 and 2. Testing some values, we could have:

-3(-3)2 +12
RS (GRSt
-3-1 3)?2
_-3(9) +12 f(§):—3(3§) +12
- _4 2 5—1
=27+ 12
= -3(3) +12
=73 3
] 272
1_54 S +12
= —_— = 1
4 2
f3) - 3@ 12 I hars
T 3-1 3
:—3(9)+12 21
2 -4
1
27412 i
2
-15 =Eg
=— 4 1
21
-3(0)2+12 T2
0)= —~2 %
f(0) 01
_0+12
-1
=-12

Using these points, we would get the following sketch:

N

(0,-12)

10



24

(6) Graph the following function by hand: y =

r2-4x
Solution
x-intercept (s)
2
-4
=0« =0
Y x2 - Az

s2-4=0
< (x-2)(z+2)=0
< zxr=2o0rzx=-2
y-intercept
_ (0)*-4
R VERPTO)

4
0

= undefined

Vertical asymptote(s):

2 —4r=0ez(zx-4)=0

<z=0o0rx=4

Horizontal /Slant asymptote: The degree of the numerator and denominator are equal, so the
horizontal asymptote is

leading coefficient of numerator

~ leading coefficient of denominator
1
1
=1

On a number line we would plot z = -2,0,2,4. Testing some values, we could have: Using
these points, we would get the following sketch:

(-3)2-4
f(=3)= (—3)2 —4(-3) - (-1)2 -4
_9-4 (—1)2—4(-1)
9+12 1-4
5 T 1+4
21 -3
"5

11



2 _
fy= A

(1)2-4(1) (5)2 -4
_1-4 0= G i)
1-4 _25-4
=1 ©25-20

21
F@) = DL 5
S (3)2-4(3)
_9-4
S 9-12
5
)

L=somsl) _ L ) NOUR 4727 S S B
+ 20 (=1 70.6())

(31 —=1.66667)

12



(7) Graph the following function by hand: f(x) = z—2

r2-3x-4

Solution
x-intercept(s)

r -2

2 —35-4
<z-2=0

y=0<=

=Sr=2
y-intercept
0-2
(0)2-3(0)-4

-2
T4

f(0) =

Vertical asymptote(s):

22 -3z-4=0< (z-4)(z+1)=0

<z=4orx=-1

Horizontal/Slant asymptote: The degree of the numerator is less than the degree of the de-
nominator, so y = 0 is the horizontal asymptote.

On a number line we would plot « = —-1,2 and 4. Testing some values, we could have:

3-2
N 3= Gy 33y -4
f“‘)‘(—m2—3¢a)-4 __ 1
M 9-9-4
T4+46-4 =1
-5 F6) = g
5 ~(5)2-3(5) -4
=-_Z _ 3
S T35 15-4
0-2 _3
MO~ G0 6
_ 2 b
-4
1
"2

13



Using these points, we would get the following sketch:

10

(0,0.5) (2]0).

. —— 0

(“2] —0.66667) (3,70.25)

10

14




=323 +222
x2-2x-3

(8) Graph the following function by hand: y =

Solution
x-intercept (s)

y:0©x4—3w3+2332 _
x2-2x-3
<t o323 +22% =0
= 2?(x? -3x+2) =0
= 22(x-2)(x-1)=0

<x=0orz=2o0rx=1
y-intercept

(0)* - 3(0)° + 2(0)?
(0)2-2(0)-3

f(0) =

Vertical asymptote(s):

2?2 -22-3=0< (z-3)(x+1)=0

<z=3o0orx=-1

Horizontal /Slant asymptote: The degree of the numerator is larger (by 2) than the degree of
the denominator, so there is no horizontal asymptote and also no slant asymptote.

On a number line we would plot x = -1,0,1,2, and 3. Testing some values, we could have:

_(4) - 3(4)* + 2(4)”

F(-2) = (=2)4 = 3(=2)3 + 2(-2)2 ) (4)2-2(4)-3
(-2)?-2(-2)-3 256 - 3(64) +2(16)
16 -3(-8) +2(4) - 16-8-3
4+4-3 256 - 192+ 32
16+24+8 ) 5
5 96
48 5

5

15



g (15) (%)

_ 16 4
- 25

T-5-3
625 375 , 50
_ 16 8 4
_—2—5—8

4
625 _ 750 , 200

16~ 16 ' 16
25 _ 32
44

+

— |ooleo
|

WD o=

&l

5|'—‘ %IHE"“
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Ll IS
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ale ST

=
|
~ls

Jes

16 3
9 _a_
9-3-3

8181, 18

68 ta
9
9 6

81162 72

6 16 ' 16
9_24
177

=9

16

_15

1

9 4

16 15

9



Using these points, we would get the following sketch:

6

4
2.5, +2.67857)

\(

(1.5, 0.7

=0.5,=0.

-€
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