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WEEK 2 REVIEW — Lines and Linear Models
SILOPE

A VERTICAL line has NO SLOPE. All other lines hayve
changeiny rise y,—y _ Aﬂ - M
changeinx run x, —ux; AL

-

slope = m =

Py Ay
-

Example /
Find the slope of the line passing through the points (-2, 4) and (0, —4)

Answer
Let one pair of points be (xy, v;) and the other (x,, ;). Then

_4-r0 _ 8
m=—=t=>= 8- 4
- 9\ D _ l
If we assigned our points the other way we would have

,m_-—‘+~'+ —8,;__4

(c) Janice L. Epstein
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EQUATIONS OF LINES

The formula for the slope of a line can be rearranged to give us the
equation for a line.

This 1s called the POINT-SLOPE form of a line. If you know a point,
(x, 1) that lies on the line and you know the slope, m, of the line, then
you can find the equation of the line.

Example

What 1s the equation of the line passing through the points (-2, 4) and
(0, —4)?

Answer

m = —4 (previous example) Let (x;, vy) = (-2, 4)

(3— %l: m(ne %) ~U= ~Hy -3

4o k= el () Y= «W—ﬂ

Let (JL”]_., .};1) - (05 _4)

%- (4) = -4 (a-0) = % - Yy -y

When we simplify our point-slope form we are writing the line in the
slope-intercept form,
[V e N e

yv=mx-+b

Again, m 1s the slope and now b is the y-intercept.

(c) Janice L. Epstein
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'Tj )
2\
The y-intercept is the place where the line crosses the y-axis. \ %\ ‘“b
The x-intercept 1s the place where the line crosses the x-axis. o
=02 4=~ =4 (o) — R
Example =0 = =71 D x=1 (-1,0) ¥ wt
Graph the line"y = —4x and find the intercepts. (%,0)

&

Amwe;‘\
) %95

L S

~L)

Ax + By = C i1s the GENERAL FORM of a line.

Example
Graph the ling on paper and on the calculato#?

X=0 = «48:\2 =>\(f:-%
y=0 = 3x 13 S o= 1

Answer

Y

\
=
==
|
>
\
N
RS
-y
3
N

(c) Janice L. Epstein
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Two lines are parallel if they have the same slope and different
y-intercepts, m, = m, and b, = b,

Two line are perpendicular if the product of their slopes is -1,
—1

m,

m,-m, —=—1or m —

, M
Example

Given the line L, 1s y =2x+ 4,
(a) find a line parallel to L, that passes through the point (4, 4)
(b) find a line perpendicular to Z, that passes through the point (4,4)

Answer %12 Y // ) ltxl ,(,{l)—. |4)L{)

m,= r = mg,; A s

4- 4= M%) => Y- 4= & (x-4) = Y= g% -3+
Y= d—f

-
M=o = M, = W;‘-"g% )(‘Xl )gl):‘/%zf)
ol gy = -l = Yy=hX
Y-lt=glen) = Y=o F2rt S G=h% 40

(c) Janice L. Epstein
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APPLICATIONS

Example

In 2010 for wages less than the maximum taxable wage base, Social
Security contributions by employees are 6.2% of the employee's
wages.

a) Find a linear model that expresses the relationship between wages
and Social Security contributions for employees earning less than the
maximum ($106,800 in 2010).

b) Graph this equation and find the social security contribution for an
employee earning $35,000 in wages in a year.

Answer

Need gmwb! X=0, 470 ond 0= 100

‘4: o,ob’}XMD = (20

¢ly=0.062%
1 i %h%w,y(m¢] Dz X< 106800

wd Y b SS gad on

5) nv)
\A&wqu't (IO‘”)‘OD > R ?*\doﬂvo
/ "’
S0 logoto X (m $)

(c) Janice L. Epstein
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LINEAR BUSINESS MODELS

Depreciation: the value, V, of an item decreases linearly with time.
The item has an initial value and then the value decreases by the same
amount each time period.

W

L)

vl -rb Vo

b Ko mateef depr
0%
 Srap " e

-

Y

Cost: in a linear cost model the TOTAL cost to make x items is
C(x)=cx+ F. Frepresents the fixed costs. These are the costs you
have even if you make no items. @is the cost to make each unit, called

the variable cost.

C(zx): e+ |

A
§ § hixeol tosfs
\b\? € v&:}
- 7 horit avia o
(kdoms) [ \DEP yunable

(c) Janice L. Epstein
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Revenue: in a linear revenue model the revenue from selling x items
@ s 18 the sale price of a single item.

ol

>

- -

ox
(4 of lems)

Profit: the difference between the money in (revenue) and the money
spent (costs) 1s the profit. P(x)= R(x)— C(x)

W

«%IX/W( n("ks)

\
M
W

(c) Janice L. Epstein
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Supply: in a linear supply model the number of items, x, that a
company will supply at a price p is given by S(x)= p =mx + b,.

Pt
Y
< @ X=0 e Lot 6)‘(&@%:\1 onre q;\//wg ) ﬂw,pf‘
_ —>
X #of Afms)

Demand: in a linear demand model the number of items, x, that
consumers will purchase at a price p 1s given by D(x) = p =mx + b,

' \U! ~ U @ %=0
?3&“\ ot

haw iy qou (4n g/w Wlﬂi
l A’J ,/ lfiﬂ ]4{(

2.6{ fems

(c) Janice L. Epstein
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DEPRECIATION

Example

A car is purchased for $18,000 and 1s kept for 7 years. At the end of 7
years the car 1s sold for $4000. Find an equation that models the
decrease in the value of the car over time. What is the car worth after

3 years?
(t,v) = (o,lXooo) ad (7, hoo) >

Answer

Vit)= - 000t + (%000 Whav tio tme w1 yars and
Vio tiue on ¢ 0427

e %‘0‘”1” V(3)= fgooo (3)+ (800 = 12000

e of dipy &JMD_%,L

h
bt @ (0y18) and (1,4) whov W\:/wm:wmﬂg:ﬂrs o

(c) Janice L. Epstein
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COST, REVENUE and PROFIT

Example

Suppose a company manufactures baseball caps. In a day they can
produce 100 caps for a total cost of $600. If no caps are produced
their costs are $200 per day. The caps sell for $8 each. Find the cost,

revenue and profit equations. bWl
5)(2/3 L*# of afs k

o -

ch: jr(ea,c) _ (100 bo0) amd (0:200) 71> 3 e+ 200

revne = (€)= o
9 Q-C= fu- (44(&900): - 200

y f p()
- / 50 n (feafs
20°

(c) Janice L. Epstein

10
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SUPPLY AND DEMAND

Example

A baker is willing to supply 16 jumbo cinnamon rolls to a café at a
price of $1.70 each. If she is offered $1.50 for each roll, she will
supply 4 fewer rolls to the cafe. At the café, customers will purchase
no cinnamon rolls if the cost 1s $7.20 each. However, if the price of a
cinnamon roll 1s $0.80, the café can sell 40 of these rolls.

Find the supply and demand equations for jumbo cinnamon rolls.
S"W[’d s (0PI = (o 110) and (18 ,).) e

Qw)= p= 0-05% + -9 w= 4o rolls
¥ . ;
omd ywtﬂ\l omw %ﬂ\ m

e ——

i—])’mm/: (2,9 = (0, 120)and (32 0.30) 1
D= =~ 0k tTa i

(c) Janice L. Epstein

11
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THE INTERSECTION OF TWO LINES

Find where the lines 10x +4y = 20 and 3x — y =12 intersect.

vAY u=1A
o %Y

lc 5” g\')[ = AN +5
= 31
Uy

4 6 8 10

'ﬁ“‘(gh%l 3’50/\\)

(c) Janice L. Epstein

12
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Break-even Point: This is where the cost to produce x items is the
same as the revenue brought in from selling these x items. This occurs
when R(x)=C(x).

% e
Cx)

(Oc,q) = preketon
gt

—_—

>
XA
1 (# dems)
xaqple
ane break-even point for making and selling

baseball caps. K(go); ¥ (%>=IILDO %/

Ay = 200 =5 ®=50 (50, tm)

(c) Janice L. Epstein
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Equilibrium Point: This is the price p that the consumer and
producer are willing to pay/accept for x items. This occurs when

S(x)= D(x) g

¢4
Y o thms ak o p each
L—oup ot M%(gl/)«dcmsaf
ffuce g each

=

| e
. pZ
@ equilibrium point for the supply and demand for
jumbo cinfamor rolls. Six) = D/g(]

S(‘X): e‘-’- O‘D5y + 'q 0.0SM'F-Q - "D.l(/)f-}-q;l
D()=p= 016" L QY

(%= P> 0.p3(30) 9= 24 (30, 9)4)
Den = p= -0k (20) $)2.= 24

A4 o e o $940 each, 30 olls wll b Soppled
ond Hd -

(c) Janice L. Epstein 14



15a_M141_WIR_Week02_JLE.notebook January 29, 2015

QUADRATICS

A quadratic 1s a polynomial of order 2:
y=ax’+bx+c,a%0.

Every quadratic function can also be wri in standard form:

y:a(x—h)2 + k& whe and k:c—b—_
" 4a
(h, K)
(h, k)
a>0 a<(0
Concave up Concave down
Note the vertex 1s a min Note the vertex 1s a max

The x-intercepts can be found using the quadratic formula:

_ —b+~b> —4ac

2a

when 5% —4ac >0

X

(c) Janice L. Epstein
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Gra lowing quadratics and find the intercepts and wertrees.
y=x’+x-12 y=4x> +16x+2 y=—x"+4x-5

J N ("‘
R @ '&’0@%" -~y \)
S e ® 1=3]
S x=0= y=-1a (0513)

NN SN RN NN NS SR I - ,.1
T '"%A ;,_— /9~(0 .

SO g (L) = PAY E By S1a=—Ya

' ! ] ‘J'{ )Hi mma"mﬂ

PO T DL 0.0 ;M{{%—_

: : : E=L T I: T 3{4)
L DN TD

EEEESAEEREEAEREREEEEEE -\
B ) w{@ﬁ» h="— N%f) N )

] s 4 1ot 4 2= 14 ond (0%

S 7 80D

# AN Wpsm - onf
T /' HH A . (, ('a —[)Wco o
| 1 ! .:"':“ I WWVJ“’ ] mr

T - 4

(c) Janice L. Epstein 16
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Example: What is the revenue from selling espressos if the demand
equation for selling espressos 1s p =—0.25x+5? Graph the revenue

equation and interpret the result.

Oy

4

EEEEERY
1
]

LA [ T 1] \

\
\

b

[~ ) lo I 2D

(/\L Mer Mothue ¥ ‘3‘;5 When [0 wypresas

(c) Janice L. Epstein

L=p*

f= (-0a5145) % =0

-5V +5=0= X230
U
R="-0a5 +5x
he - b % _—op
o aF 95)

Rlio)= - ~’}5(ID) +5(0)= 35
plio)= ~85(10) 45 = 25

¥ & exqr)
oy @d ot $3Sdach,
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