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Pre-AP Cal{:ulus Education is Freedom
7.10- Do Now Binder Section: DN

Do Now
1. Write the equation of a rational function g(x) such that:

a. g(x)has ahorizontal asymptote aty = —4.
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b. g(x) has ahorizontal asymptote at y = 0.
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c. g(x) does not have a horizontal asymptote.
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2. Given the function f(x) shown above:

a. Determine the equations of all asymptotes on the graph of f(x).
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b. Identify the coordinates ofall y and x-intercepts of the graph of f (x).
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c. Determine the exact location of the hole on the graph of f(x).
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Pre-AP Calculus Education is Freedom
7.10 - Mad Minute Binder Section: MM

Topic: Piecewise Function
Analysis
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Mad Minute - Piecewise Function Analysis - Take #1

41x + 2 x<0
f(x)=43e*+1 0<x<2
x%—3x x> 2

Directions: Answerthe following questions about the piecewise function given above.

L f(=4% 2. lim, f(x) 3. lim f(x)
1
Ll (2)2-3(2) Y(o)+2 2 02+
- +2 Y-6 72+
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Undefined er+ el 2 (Q)-3)
et+l=4-6
eteld-7
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7. Which of the following correctly describes the graph of f(x)?

(&Y f(x) is continuous atx = 0 and has a removable discontinuity at x = 2.
_AB) f(x)is continuous atx = 0 and has a jump discontinuity at x = 2.

‘ f (x} has a jump discontinuity at x = 0 and a removable discontinuity atx = 2.

(x) has a removable discontinuity at x = 0 and a jump discontinuity atx = 2.

Challenge! Find all the x-intercepts of f(x).
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1. The graph ofthe functiony = Gr -1z

is shown above. The graph has vertical asymptotes at

x = —3and x = 1, and a horizontal asymptote at y = 0, as shown. Based on the graph, find:

Problem Solution Problem Solution
i x2+1 P x2+1
A+ - 12 — o2 el AE-D2 | P
N x> +1 i x¢+1
C ol (x + 3)(x — 1)? + o2 G D12 | + 20
x2+1 . x2+1
. DJ‘ . Bt
c Jm T ReoE | Dert et |f I e+ 36D + o0

2. Complete the following summarizer:

“The one-sided limit at a vertical asymptote must be either + 9 or_~ 0  whereasthe

, — e  or uoncx-rk»‘{' S

two-sided limit at a vertical asymptote could be either _+¢3
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7.10 -Class Notes Binder Section: CN

*Teacher Note*

This is not a student facing notes page. Students should be using their Pre-AP Calculus

notebook to capture their “I Do”and “We Do"” Example

Example 1

x2+ 4x — 12
x3 4+ x?

fx) =

1. Given the function f(x) shown above, find each of the following:

a. lim, f(x) = d. lim, f(x) = g lim f(x) =
b. lim_f(x) = e. Iim f(x) = h. lim f(x) =
c. xlimlf(x) = f. !ci_rﬂ)f(x) =
Example 2
900 = x?2—7x—8

(x2 + 5x)(x% — 3x — 40)

2. Let g(x) be the function shown above.
a. Find all horizontal and vertical asymptotes of g (x).

b. Determine all one-sided and two-sided limits near each vertical asymptote on the graph of

g(x).
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Everybody Writes: oA
o The sign test can only be used for I_M.Emt""’ limitsto identify whether the oue _-sided limit is
+ o9 or —od

e h{x) has ahorizontal asymptote at y = —3 for x = 0. This must mean that 'w'* (’“(A =-3
x>0

Problem Set A

1. Consider the function:
@) 4x3 + 4x2 — 8x "fx(x"’*'x -2) stx(xh?—}(x—_f)
I =TT 10x7 —28x  Zafer £ Sk-M) 2x(x471)6c=2)

Evaluate each of the following limits, and show the work that leads to your answer.

Limit Work

Answer
2 A9 WA ex=T YL7O(21 XA 0. 000 |
=277 () waE) | T
b Tim () Y (6.9)(65+2)L6F) S()OEH | o
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d Jim g() WA @x*2 Yziyz. 2 ) 2 -Y o)) () P
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2L J+ DD (+) (+#)(-)
f. lim g(x) ; :
2 )f,‘.:)?: g &) £ 1;32* 9 (x) Thes Mok Suust
g lim g(x) Y3
Jlle= == =2 2l
h. lim_g(x) o~ e
?&) = '2:34. =2 @
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Problem SetB

Directions: Solve each of the following problems. Show your workin the space below, and include a one-

sentence justification in the box to the right.

n? U
L+ 10,000m | “'\5";\_7__' =4
/‘)/ 0
/{”BT 2,500

/EE{ nonexistent
+4
2. Evaluate: hm_x—_4 Z.9+Y . (+)
3.9-4 (=)

(@~
B -1
450

P
/(,Bj’oo

Justification

P D s aboniembd
x*+ lol 000

057—1“0“% ai— nj'-'-'L{

Justification

£ = =1 has cvahal
}(-‘L{ ou—ﬂu
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ater —on RTY s,ﬁké:‘f claws -

3. The continuous function A has domain x > 0 and range y > 0. If the asymptotes of the graph of h

are x = 6and y = 3, write one infinite limit and one limit at infinity involving A (x).

lm:\ l‘\.()() =3

x o0

‘m-’\ L(K) z 4 0
x>0

Justification

Hort 2ondn| asqﬂ‘vk a.hj 3,0/
X7 o AOMu\J H\T(;IJ im; o0 = 3.

VG"N"( Qs"tl?% al- x= G} C(D“’ ‘//

MmN LJ>0, ay (e ﬁs:’.‘ =4 ob




2-x

4. Evaluate and show all work: lim

x-1(x-1)%
i
e 0 z2-(0%) 2-tl
o (0:3-L* (=13
/(,B/ Does not exist ) et (+)
a5 ° ()7

5. Evaluate and show all work: lim 27X,
x=o0 (x-1)2

I
8

I
—

8

ECOLN

Does not exist

Justification
‘BVH‘\ M"lw f.;mr's Q"' -Uu:t
Ver becal asymf H‘/ k= (/ arc

+ accor&tv ‘{‘bJ'é*' fests.

+A

[tldegm,Aqru- Mé‘—"w"*‘“" e

leadking degrec 1x romernter

6. Which of the following functions have a horizontal asymptote of y = 0? Select all that apply.

% _ 1+x
f(x) T 6-x2?
(2x+1)(x—3)

/QE{f( ) T x2r6x+5
(2x+1)(x—3)

@f( x) = x(x2+6x+5)

Justification
Trese Lonchms all haw lu&rﬁ

A“M; n Wtr"l’/ 4 ICAL“j
AL&R.’-‘-S ™ nquh‘éP/s




3x2—x3+7

7. Evaluate and show all work: Jl{l_r& DGz lustification

1[&): w L\os -
(256 1) = O

_é 2-:3'.“ ot 2ental a:l,mr['d" at ‘1‘4{/2

ﬁx(g"*éx-" Cé)c S)( (x"8)(x+2)
~ By 2(xt g-) =31V (x+ S-)

8. Letg(x)=m ?&)z

3x3—15x2

a. Find the equations of all asymptotes.
- f - o~ -
$” /? , %20 x <=5

b. Evaluate }:l_l"l;lo g(x). Justify your answer.

’"L ? ()a!‘ — % ?(x) L‘S a Lwt%ov\-k-, 45!11.?“0"'(. u—f‘

X o0 5 s %
c. Determine all one-sided and two-sided limits near each vertical asymptote. Show all work and
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use correct limit notation.
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Fast Workers! Nice Job working through Problem Set A and Problem Set B. Keep the math fresh by working

through these spiral problems below.

1. The figure above shows the graph ofa function f(x), where f has avertical asymptote at x = —1

Which of the following statements are true?

1. ,}Lnjg f(x) exists X

I1. Li_rpzf(x) exists \/

II. xll’n_llf(x) =

}M’II only
/QB)/IIlonly
/ca/landllonly

and IIl only

9

2. The exact value of the expression sec (sin 1 (— 5)) is

_ Z_ﬁ = 5ecC ( _1176)
o
Cos 'A‘Z)

SN

o _ {

3 ——

3 NEY

: %
- 2 . 23
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1 lf}i_l:gog(x) = —8, then g(x) has a [Aoftiow(-g,_‘

asymptote at _fﬁi

2. If lenJZ h(x) = —oo,then h(x) hasa _ver beal asymptoteat ¥ =~ 2
3n3-5n 3,,7
S oS g = 3
i
)Aa/—s
«Bf -2
ey 1
M nonexistent
2 - - 'Zn . +j
4. lim = 2'_._.__--—-( ‘?) z ,-———-L z 4 o0
x->-3tx+ 3
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Part I: New Material - Infinite Limits and Limits at Infinity

i = [‘l , ‘{' l = (O
1. If ll_l:lolo f(x) = 10, then f(x) has a esim*a asymptote at Lj .

2. If Jlrl_lg f(x) = +oo,then f(x) hasa yer el asymptote at _¥ = s .

3x%-6x—45 - 3Cx?—2x-—!S‘)5 3()(‘59(_(!‘?)
-x2-5x+6 _.sz “er‘ é) . (xJ'G) (,X"’ l)

3. Consider the function f(x) =

a. Evaluate: chi_r,rgof(x) = -2

b. Find the horizontal asymptote of f (x). Explain why this is correct.

Y =3 4le fcqi,v degres Hee pomevator and demominates
are ¢7./;J, se the [po— a;q,w‘-kk < formed (a7
He rako o fle lesdws coefbicuents

c. Find all vertical asymptotes of f(x). Explain why these are correct.

o e-C,wz| Thes are fckoe Hatoppens only 1
"'Ll- J-tuohslwl‘ll’"

d. Evaluate all one-sided and two-sided limits near all vertical asymptotes. Show all work neatly.

(a6t lw fg) = 3(el-S)(6123) () . e
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_ _ _ 2-x
4. Consider the function g(x) = -—=

a. State the horizontal asymptote of g(x). Show how you got your answer.

E&:O -3 ’ee(l"j desre o ‘!“—”"""”‘“[”/ 3)’ s 7'“1'” thon (“Lb
dgs(t(, in nw\ﬂ‘“‘l’/, (

b. Evaluate each of the following and show all steps:

2-(50) .

) lim g() ST
(S.(- §)? (+)

byl o949 D
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c) lim g(x)

\D.,g,s aot G.su#

d) lim g(x) =

X=00

Part II: Spiral Material -

keep the math fresh!

5. Evaluate each of the following expressions without a calculator

d) arctan (tan (g))

Undefoed =

-

3
sSel (—?

= +7

D
C.os-“;?

a) CSC(—HTH) = —-S-M—I(L‘—: b) tan (lm) = fon %_‘T) ) arccos(—‘g)
°
= -"Z = - | :?{l_r
e) sc-:‘c(sin‘1 (_%g)) f) sm arctan )) 2 sinl

s
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