Math 1 - Summer 2020 - July 7

Important Concepts

e Quadratic equations
o Vertex/transformation form f(x) = a(x — h)* + k
e Polynomials
e Long run behavior comes from degree and leading coefficient
e Short run behavior comes from intercepts and multiplicities
e Rational Functions

e Vertical asymptotes come from the denominator of the function
e Horizontal asymptotes depend on degree of numerator and
denominator
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Example 1. A person on Planet A kicks a ball from the top of a building,

and its height after t seconds is given by h(t) = —3t> + 18t8+ 9. o
R=-3 l

(a) What was the height of the building?

fz0  id)= -3y ps(0) 19 = (9)

(b) What is the maximum height the ball reaches?
——

¢ e L= ln( 3)= -3(3)+17(3) £
/ﬂ\,\:—')::‘@) ‘-lg —3 .SQW\[J-S < -2% +5q+q
oo (k) tlmc = 9349
5m(a:) When does the ball hit the ground? ‘ b\m@m
\,\\b) =0 \I/
1)(-3) bt us
~3p-+8t19 =0 t= bt m

201
pr-bb-3=0 i} b-l-‘-lﬁ)_ 31 242
2
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Long Run Behavior of a Polynomial
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Example 2. Using long run behavior, match the function with its graph.

A5,
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Example 3. Given P(x) = 3(x — 1)5(x + ].)!(X + 2)1answer the following:
. . ‘ Coebf
What is the leading term of P(x)? X T
) g ()7 5 o s N T
b) What is the degree of P(x)? U

d) As x — —o0, P(x) — )

e) What are the coordinates of the x—|ntercepts7 What are their
multiplicities? (X’l) =0 ¥+ =0 X+2=0

*‘:;&‘ Yx-1 x+1 X’rl? 0 X=| K== X=-2

@o) milk2 (o) mudkl L2 Al T J

(a
(
(c) As x — 00, P(x) = ¥
(
(

(f) What are the P- |ntercepts7
X=0  Peo)= 3p-V) (0t)o8) = 3112 = 6

(g) Sketch the graph of P(x) (next slide).
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Example 3. Given P(x) = 3(x — 1)?(x + 1)(x + 2) answer the following:

(g) Sketch the graph of P(x). y
od behwine N7

\(—IM (llo), (_—],D) ) (‘210)
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Example 4. Given P(x) = 2(x — 1)(x + 1)2(x + 2)2 answer the

following: I o R‘f
5 wa WCX/V(U mn.
(a) What is the leading term of P(x)? 2X
(b) What is the degree of P(x)? ¢ ;;'QH /\
(c) As x — oo, P(x) — 09 ot
(d) As x — —o0, P(x) — =09 v
(e) What are the coordinates of the x-intercepts? What are their .
multiplicities? X-1=0  (xtIY*=p (x42)=0
= = — X=~
2001 e Pt =0 X=| —X= - 2 —
(p) (-1,0) 2)0)
mwdt | M2 mwit)

(f) What are the P-intercepts?

X=0 Plo) = 200-0)041)* (0 12) = 20-D(NM) = _'B

(g) Sketch the graph of P(x) (next slide).
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Example 4. Given P(x) = 2(x — 1)(x + 1)?(x + 2)? answer the
following:

(g) Sketch the graph of P(x). Y
[ory o 7
v

“)\7) (“l,\)) [,")_,D)

mult L
bwvit
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Example 5. Write the equation of the function whose graph is given

below. \w\?[ n b&haﬁ‘v‘ ' W
| N/ s et
)(—-l;l’f
T k2
J |
Y 1> ’ PLX)= a’(x‘\'l)zb(—l)()(-g)

"’lV.\" : (.012—)
a (040D (072) =2

pLO) -
a()(-1)3) =2

4

Fx% é—(X‘fL)z (x-1) (x-3) o= t
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Example 6. Write the equation of the function whose graph is given

below. ‘ YW"W\/MV\‘W P
“ : Nt aoel g
: b CR0) () (,0)
mull- 2
0
PUQ: O (X-i' 3?(')(1‘\ ) (X“Z)
Y-k (012)
] ¢ o) > alots ) (04 (0-2)= 2
o)D) =2
-y =2
- o2
ST

0= L (O (x-L)f - L
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Horizontal Asymptotes of a Rational Function
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(x —1)(x+1)

Example 7. Given Q(x) = (x = 2)2(x + 2)’

answer the following:

(a) What are the coordinates of the x-intercepts?

(b) What are the coordinates of the Q-intercepts?

(c) What are the vertical asymptotes?

(d) What are the horizontal asymptotes?

(f) As x » —o0, Q(x) - —

() Asx —> o0, Q(x) > —
(g) Sketch the graph of Q(x) (next slide)
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(x — 1)(x +1)
(x =2)2(x +2)’

(g) Sketch the graph of Q(x) (next slide)

Example 7. Given Q(x) = answer the following:
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3(x+3)(x—1)

Example 8. Given Q(x) = (x = 2)°

, answer the following:

(a) What are the coordinates of the x-intercepts?

(b) What are the coordinates of the Q-intercepts?

(c) What are the vertical asymptotes?

(d) What are the horizontal asymptotes?

(f) As x » —o0, Q(x) - —

() Asx —> o0, Q(x) > —
(g) Sketch the graph of Q(x) (next slide)
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3(x+3)(x—1)
(x = 2)7

(g) Sketch the graph of Q(x) (next slide)

Example 8. Given Q(x) = , answer the following:



