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Section 2.1 Linear Functions

O\amples m: u (j“j ! :—M(X —X‘v‘ (3 = ‘p (7(7

1) Write and graph thé llg'ear functlon f (x) for which f (- 2) = 5 and f(4)=-4
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Average Rate of Change of a function V = f(x) between x=aand ¢ -+ , 1

x = b where a is not equal to b is given by

t,
SONED ¢— Hw # 78 v

In other words,
(change in the output values)/(change in the input values)
a linear function, the rate of change is constant and is equivalent to the slope of the line.
Wy
> |08ing valug - TN

2) Camelot Apartments bought a $50,000 building and for tax purposes are depreciating it
$2000 per year over a 25-year period using straight-line depreciation.

Modeling Depreciation with a Linear Function
=0

a) What is the rate of change of the value of the building?

~&000
b) Write an equation for the value v(¢) of the building as a linear function of the time # since the
building was placed in service. vV ( ‘b) - 50 000 - 2000 t
V (X) = ~a000t+ 50000
VL0) = S0000 —2000 (0> =$90,00
v Cve) = S0 00 ~2000 (ite) = $19,090

So\)ooo gb 0’ 7,000‘[7
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c) Evaluate v(0) and v(16)

@) Solve v(t)= 39,000
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Section 2.1 Quadratic Functions o

Standard form of a Quadratic Equation f(x) = ax2 +bx + c 'j-m+ercep+ .
Yo = b y-intercept (0,c) let x = O
2.00) 2
Vertex form oga &adratic Equation f (X) = a(x - ;/:l) + ,I_C
Vertex (h,k) axXis of Sym. X = h
Factored form of a Quadratic Equation f(X) = a(x o m)(x o i’l) X lﬂ“U‘CE,P‘\'
X-Mm=z=0 X -N=0 ‘&.‘. 3=__c>

Zeros x=m and x=n

L
Examples X 1niercepts x Foc HW IEaVE‘GlC‘hM‘
1) Find the vertex and axis of the graph of the function. Rewrlte the equation in vertex fOI‘Ib%lO .-__—__-_!S
2 - -=-b
 fymreries oo e
< X == x=4| A
_f(x)-a(x—h) +K (2(-& _a = Y4 C_—_\q xS m
“—"(x)- -V (%= ‘*37'*“"] HOE -|°(°D +@(4)t 3 j 9)
Fed s —14 3243 }J T Jaco
" £(D= 19 l\/er’rex (‘*g\m] 3
2) Use completing the square t@ribe the g@ph of each function) Support your answer
graphically. ML -x *~lox + 10 «&\“v
F()=10-16x—x> FOY = =x*=1bx 6 ¥ 10 e Ko
Describe : ot = (x* 4 1ex T L‘ Y 410 Tt 63

hris xz~9

X\n\exced’ ?)°“°z°’t('“ "°2°7x- T8 + 7y 2 0.602 ,I(xx:e)fjﬂ

g \eccept (0510 Xz ~@ ~VTY % ~l6. 602 +ﬁ71 ke 8
3) Write an equation of for the quadratic function whose vertex is (- 5 13) and that passes
through the point ( -2, 22). Veriex ( S' \3) = P‘t (- 2 22) .\
£0OO=a(x-h) -I-K T &

4 2 0lx+5) *‘i/ 4= 4a [Pe0= 1 (xr Y13
a2z a (-a+s8) 12 "
Sy Sl 1= ]
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CLASSWORK SECTION 2.1

'inear Functions

1. Fuel Economy Table26shows theaveeeus o 11,004 glot Kapo 5
' econamy for “ficht duty” vehicles (passenger cars apy g MY
rucks) for several years. Let x be the number of yeury g,
1985, so that ¥ = 5 stands for 1990 and so forth, '

@ Table 2.6 Light Duty Vehicles
chrL\ Fucl Economy (mpe) &= 2.

1990 20.3

1995 \0 21.1

2000 \S 21.9 |

2005 20 221 {

2010 25 23.5 1
- Notional Tronspartation Statistics

‘;ZUIFZ—U.SA l;:parimenv of Transpovtation. \

ern Findmclincarmgmssionw,’c C7‘3 a 0'“_‘8)‘ X \q,5b

Writing to Le
= Y s the slope in the regression sy,

for these data. What do

mprcsem? i adel to predict the averag Ut
B} Use the lincar regnession m el ta pr i &
{b} fuel economy for ight duty ﬁuc!cs in the year .:D_l:- ';J-‘\ mp
= p—1

-

.luad ratic Functions

| Ir % \
| In Exercises 13-18, match a graph 10 the function. Explain your choice. ¢, m D:[
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Fret (dontubey veriey ¢ St U-P
B s =20+ 1)-3 A 14 f(0) =3+ 2 -7 P
‘“ 15 f(e) =4 — 3= 17 & 16 fx) =12=Ax= 1) P
0, f(x) = 2x - 12 =3 C 18 f(x) = 12 = 2(x + 1) C
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In Exercises 19-22, describe how lo transform the graph of f(x) = P
inio the graph of the given function. Sketch each graph by hand. . e
L bu T
1 v, Sheane Bd o
B.ogy)=(x—32~2 20, h(x) = 3x* =] ; & A
12‘{7 3 do N a o urr L
-- s X 005V Sheedtlby 3
j 2. g(x} = %(x +2)P -3 B ohx) =-%+2 vell A ovee X | P
F : o O
‘ V. Sheankboy 5 VP
i /,-0\0/&'\)&" 2.

d,o SN "7)

In Exercises 23-26, find the vertex and axis of the graph of the
function.
23 f(x) =3r—1P2+5 24 g(x)=-3(x+ 22 -1
25, f(x) =5(x = 1) =7 26 g{x) = 2x— V33 +4

C - "}
3% (1,9 9‘) (-2,
) O S

D & (l “7) ’Qb> (‘/_5. )L{)
°“-) ) ’(.,
X = | X =\3
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’ CLASSWORK SECTION 2.1
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35. Determining Revenue The per unit price p {in dolss
of a popular toy when x units (in thousands) are producedis [

modeled by the funciion
price = p = 12 — 0.025x,

The revenue (in thousands of dellars) is the product of thepeiz § |

per unit and the number of units (in thousands) rodoced. Tk 1
—> revenue = xp = x(12 — 0.025x). i
(a) State the dimensions of a viewing window that shows

graph of the revenue mode! for producmg Dto IODOL’IJKm
(b) How many units should be produced if the total wﬂﬂ“'

to be $1,000,0007
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