Day 6 Applications for Systems of Equations December 15, 2017

Warm Up

In Canada's Arctic, a coordinate system is one way of locating a position. Two
surveying crews trek along the following paths:

A: Survey crew Hollander:/6x +y =0

The hwocreas meet at (~1, é)

Classifying Systems of Equations:

If a system of linear equations has one or more solutions, the system 1s said
to be a consistent system. If a linear equation has no solution, it is said to be an
inconsistent system.

If two equations represent the same line, then all points along the line are
solutions to the system of equations. In such a case, the system is characterized as
a dependent system. An independent system is one in which the two equations
represent different lines.

Three possibilities when solving systems of equations in two variables...

Solutions to Systems of Linear Equations in Two Variables

One unique solution No solution Infinitely many solutions
One point of intersection Parallel lines Coinciding lines

System is consigtent. System is inconsistent. System is consistent.
System is independent. System is independent. System is dependent.
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True or False??
A consistent system 1s a system that always has a unique solution.
A dependent system 1s a system that has no solution.
If two lines coincide, the system is dependent.

If two lines are parallel, the system 1s independent.

Inconsistent System

- sometimes there may-he no solutions when the lines are parallel.
- indicator is getting Hin your solution.

Example: Solve... y=3x-5 & y=3x+2

Y=3x-5 @®

y=3xz Q@
@‘@ 010’7
0=~1

ossible
'\a J _gc;lod‘(d'\
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Dependent System

- sometimes there may be infinitely many solutions when the lines are the same

- indicator is getting 0 = 0 in your solution.
- will have an infinite number of solutions.

Example: Solve... 3x-y=5 & -15+9x =3y
- -5 - -
3"’3:5---@ S\"SX\LJ
3X-4=5...--Q 3X-y=3
D-Q o+0-0
O=0

e P alfin

Dependent Systems:

How many solutions?....

3x+5y=9 0O 2x+3y-4=0 O
g-6x:18—10y (6)/—8:—4)6
D N - <y =-2X
2 3x=9-9, 2 4 X
3%15y=9 @(\ /7’ M+ 5y-9= 0
Sawme (ine
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Applications

In January of the year 2000, John was eleven times as old as
his son William. In January of 2012, he will be three times as
old as his son. How old was William in January of 20007

Step 1: Read the problem (multiple times!) Letx= }:‘\‘.‘J‘,‘;‘g"s w5
loh y = John' s8g¢ 17 122

Step 2: Define the two variables in the problem

1% g
Step 3: Set up the equations from the problem 4127 3(7‘“1)
(# equations = # unknowns) SusDintdD)
Step 4: Solve the system of equations lI%+12=2X136
lIx-3x= 36~ 12
Step 5: State your conclusion EZ“"} d

\illiam (s 3\‘%\& old
inHhe Yoar 200,

In January of the year 2000, John was eleven times as old as
his son William. In January of 2012, he will be three times as
\ old as his son. How old was William in January of 20007

Word Problems

In a student election, 584 students voted for one or the other of two candidates for

president. If the winner received 122 more votes than the loser, how many votes were
cast for each candidate?

X = Noke § for Winner Step 1: Develop two equations

Y = votes (or loser '
Step 2: Solve the system of equations

yw:ss‘#
¥ X = HZL
1. 7..®

X-g =1
®_© %ﬂ:qic;
2

2

Y=231...-Q
Q) inke @

X=grire
N3N+
=353

“Theyotes were 353 gnd A3\,
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Money Problems

I have $11.60, all dimes and quarters, in my pocket. I have 32 more
dimes than quarters. How many dimes, and how many quarters, do
I have?

X = # of dimes
Y: # of Zuqrfcrs
X=9+32 ... @

0.10 %X £.259 = |1.60 Q@
W0 pXx 2S5y = (160

Sub@ -t lone2Sy = (160
‘o (3f3l)+1%:||bo
‘03 +320+L§3:“(AO
333: (160-320
Sgi.):s%
y:Q‘I— e @
SQ&@{'\“O@)(—_S-}}l

= aqu?—
=56

#2/556 his JQ(ZIAQr{'(’rS ¢ Sod s,

Cfi_GE'K o,l()XSC’— S.Gd
0.28% 24 = (.00

$/l.6()

Interest Problems

December 15, 2017

A total of $12,000 is invested in two funds paying 9% and 11%
simple interest. If the yearly interest is $1,180, how much of the

$12,000 is invested at each rate?
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Example #2:

Sales personnel at a sporting goods store are given a choice of 2 payment methods...
PLAN A: A weekly salary of $200 plus a 2 % commission on all sales.
PLAN B: No weekly salary but a 5 % commission on all sales.

Which is the better plan for the employee?

Page 441: #1 & #4

Page 448: #4, #5, #7

PRACTICE PROBLEMS...
p. 410: #11,12, 13

0. 425: #11, 16, 17, 18

p. 437: #8, 10,
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