Unit 4 Day 7

More With Piecewise Functions



Warm-up

—2x — 3, X s —4
- —
£x) = i:' 4, 4 < x <3

—x+ 1, x =3
2

1. T(2)=

2. f(-4)=

3. f(8)=

4. Domain:

5. Range:

6. Graph the function.

Given g(x) = x2 - 4x + 5, evaluate:
7) g(@x - 3) 8) g(x - 3) - 2g9(x)



Warm-up Answers

—2x — 3, ¥x=-—4
2 _ —
£(x) = ir 4, d < x <3
EI-]']... x=3

1. f(2)= (2)2- 4 = 0 (middle rule)

2. f(-4)= -2(-4) - 3 = 5 (top rule)

3. f(8) 4(8) +1 =5

(bottom rule)

.
4. Domain: (=90, 0)

S
5. Range:_ L% )

5

6. Graph the function.



Warm-up Answers

Given g(x) = x? - 4x + 5, evaluate:

7) 9(2x-3) = (2x - 3)2-4(2x-3)+5
=(2x-3)(2x-3)-8x+12+5H
=4x2-12x+9-8x + 17
= 4x2 - 20x + 26

8) g(x - 3) - 2g(x)
=(x-3)2%-4(x-3)+H5 -2(x2-4x+DH)
=(x-3)(x-3)-4x+12+5-2x2+8x-10
=x2-6x+9-4x+17 - 2x2+ 8x - 10
= -x2-2x + 16



Homework Answers Packet p. 10

1 B X +4 if x <-2
) XD x +1 ifx>-2
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Domain: (—oo, o)
Range: (—1, o)



Homework Answers Packet p. 10

x+2 if x <2 “ ¢ a—\ﬁ’)
2 f =y 2 g(,w.(ﬂ +
) {—-x+3 if %2 Y, >9X

L)HB i /
F ca P it 100

<

— A—t— |

Domain: (—oo, o)
Range: |2, o)



Homework Answers Packet p. 10

E] if —4<x<-1 [TTT
3)f(x)=4x+2 if -1<x<4 '
-3x+18 if4<x<é %

’ =3xNg
=X =X ¥ 3 _3 L
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Domain: [—4,6]
Range: |—4,—1]UJ0,6]



Tonight’s Homework

Packet p. 11
Remember to write Domain &
Range
using Interval Notation



Notes on AppliCations

NOTES p. 21




Applications! NOTES p. 21

1. When a diabetic takes long-acting insulin, the insulin reaches its peak
effect on the blood sugar level in about three hours. This effect remains fairly
constant for 5 hours, then declines, and is very low until

the next injection. In a typical patient, the level of insulin might be modeled
by the following function.

(40r+100  if0<t<3

220 if3<t<8
AOES .

-807r+860 if8<r<10

60 if10<1<24

Here, f (t) represents the blood sugar level at time t hours after the
time of the injection. If a patient takes insulin at 6 am, find the blood
sugar level at each of the following times.

a.7am b.11 am c.3pm d.5 pm
7—-6=1hour 11—6 =5 hours 15:00-6:00 = 9 hours 17:00-6:00 = 11 hours
0<1<3 3<5<8 8<9<10 10<11<24

40(1) + 100 = 140 220 -80(9) + 860 = 140 60



You T . .
the table Applications

2. Lisa makes $4/hr baby-sitting before midnight and $6/hr after midnight. She begins her job
at 7 PM.

a. Complete the table below for the total amount of money Lisa makes.

Time EFM SFM 10PM | 11:30PM | 12:00AM | 12:30AM | 1:00AM | 1:30AM | 2:00AM

dours |4 2 3 | 4.5 5 55 | 6 65| 7

worked

Money | 4 8 | 12| 18| 20 | 23 | 26 | 29 | 32

Earned

b. It we want to fill out the entries after midnight in the table above, we need to realize that the
function is piecewise; Thatis, Lisa is paid at two different rates, one for the time she baby-sits
before midnight, and another for the time she babysits after midnight,

Since the rate changesat f= & , we need two different rules: one for 7< 5 and one for 7 5,

4x for 0%x <5 Togﬁth:r, Ie.1"sI do
df':'-"-]: 6X_1O 1' e UnCTlon.

forbex




You Tryl NOTES p. 22 %
if time allows |

3. I really want te write the letter M on my
graph paper using y=mx+b form..

3x+10,if-3 x<-2
—2x, ifF-25%x<0

Fromx = -6 To x = -4, use the equationy = €x + 12 : :
Fromx = -4 to x = -3, use the equationy = -3x - & | I
Fromx = -3 to x = -2, use the equationy = 3x+10 - : I :
Fromx = -2 To0 x = 0, use the equation y = -£x [ 10

[ .
In mathematics, we write 25+ 12 if -6 % we-d : : : :
ﬂuﬂ S'E"I'_IIIf dn*el::*_rln:lnﬂ as a _3x_8 -4 xe-3 | 1
piece-wise function: flxl= : : : :

| 11|




You Tryl NOTES p. 23
4. A wholesaler charges $3.00 per pound for an order of less than 20
pounds of candy and $2.50 per pound for 20 or more pounds. Write a
piecewise function for this situation. Then graph the function.

3x if 0<x<20
2.50x 1f x>20 &7 |
S6
- 56 )
8 $5 ‘
O $5
What is the total charge for an $4
order of 15 pounds of candy? :4 2 I
3
3(15) = $45.00 : :
For 20 pounds? $2 g
— $15 2
2.50(20) = $50.00 | [ & .
For 30 pounds? > |
2.50(30) = $75.00 2 46 8 10 1214161820 22 24 26 28 30 32 34

Weight (lbs)



Together:
Notes on Writing Equations,
given a Piecewise GGraph

NOTES p. 23 -




Let’s do a couple together:

f(x)={ f(x)={

Domain: Range: Domain: Range:




Answers

Write equations for the piecewise functions whose graphs are shown below. Assume that the
units are 1 for every tick mark,

1. 'y 2. 4
/
: A
/
fa"‘l ot 4 =
i il P! .
+ L
X If x<0 X+5 1f x<-2
f(x)=<_. . f(x)= .
2X1f x>0 —2 If x>-2
Domain: (-0, ) Domain: (-e°, o)

Range: (-o0, o) Range: (-<°, 3)



You Try:

4
/
)
-+ » Pl If \‘\
)4
e £ \
/ \
/ \
+ r | 3
f(x)={ £ =

Domain: Range: Domain: Range:




You Try ~ Answers

3. T 4. I
/ \
/ \
- I =3
/‘
i ' / ' \
/ \
I ¢ | b
(Xx+2if x<-1 3x+10 if x<-=2
f(x)=<x+31If —1l<x<1 f(x)=5 4 1If —2<x<2
kx+1if X>1 \—3x+10 If x>2

Domain: (-, ) Range: (-, 1] U [2, =) Domain: (-0, =) Range: (-, 4]

All real #s y<lory=22 All real #s v<4



You Try:

1
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Domain: Range: Domain: Range:




You Try ~ Answers

1
| o ot
- —‘J—-———’ "'7"*'311:!1:4:.;7;9"
' \
© |1t 0sx<2 o) tlx+2]- 2 if - 8<x<2
. x:l
f(x)=<3if 2<x<4 W 242 2<xEQ
51f 4<x<6

.

Domain: [0' 6) Range: { 1,3, 5} Domain: (’8: 2) Range:_L -2, 4-65]
0<x<6 y={1,3, 5} U (2, 9]




Another Application

Another Application: We also see piece-wise functions in our tox structure:

0, 1f 0= x = 15,000
0.15(x — 15,0000, if 15,000<x = 40, 000
G000 + 0.25 - 40,000}, if J0000<x = 250,000
37,500+ 0.400 x — 250,000], if 250,000 = x

HEE

Forincome at or below 515,000, notax is charged.

Above 515,000 and at or below 540,000, the rate is 15% for all monies earned over 515,000.

Above 540,000, the rate increasesto 25% on all monies earned over 540,000 iwhere did the 56000 come
from?), until income is $250,000.

Above that level, the rate is 40%. (Where did the 537,500 come from?)

How much would | owe in taxes if | made:
a. $12,000 0O

b. $17,000 S300
c. $47,000 S7,750
d. $470,000 S125 500



Kahoot! - Piecewise

1. https://play.kahoot.it/#/?quizld=5640c5ec-
e2bl-4bc2-bf7b-d805e31214f3 (easy)

2.https://play.kahoot.it/#/k/9e900165-87e2-
4cal-b5d3-48def2e47912 (harder)

3. https://play.kahoot.it/#/?quizld=95c8f843-
99¢cd-416f-8059-84ec66972438
(basic functions)



https://play.kahoot.it/#/?quizId=5640c5ec-e2b1-4bc2-bf7b-d805e31214f3
https://play.kahoot.it/#/k/9e900165-87e2-4ca1-b5d3-48def2e47912
https://play.kahoot.it/#/?quizId=95c8f843-99cd-416f-8059-84ec66972438

Matching Activity
or Quiz Review

Then finish Practice from
the other day’s notes

Practice: Notes p. 18 - 20




N
Homework

Packet p. 11-12

Write Domain & Range
using Interval Notation



