System of Equations

Lesson 8.3

Modelling Linear Systems (Section 8.2)
A lot of real-life situations can be represented algebraically with a system of equations.  The following are just a few examples of many word problems that would use systems:


Economics:
the equilibrium point of a product in a supply-demand graph.


Physics: 

the estimated time for two cars to meet each other in a distance-time graph.


Options:

the break-even point of two available options.

To model word problems, always start with a “Let…” statement for the unknown variables.

Then, use a table of values and/or diagram to organize any givens and to obtain a system of equations.

Eg1.
Sam is hoping to get a pre-paid cell phone.  Plan A has a $10 monthly administrative fee plus $0.5 for every minutes of airtime.  Plan B has no administrative fee plus $0.75 for every minute of airtime.  Create a system of linear equations relating the airtime to the pre-paid cost.  Then solve the system graphically.



Let T be the airtime in minute, and C be the cost for the cell phone plan.





Plan A:
10 + 0.5T = C





Plan B:

 0.75T  = C





(40, 30)


Eg2.
Time management is critical for any theatre production.  During a performance by the drama class, the main act was on stage for 3 minutes less than twice the time of the opening act.  Together, the two acts performed for 132 minutes.  Write a system to represent the length of time each act performed.  Then solve the system graphically.




Let X be the time for the main act, and Y be the time for the opening act.





Condition I:
X = 2Y – 3 





Condition II:
X + Y = 132




(87, 45)
Eg3.
A collection of 50 coins contains only dimes (10 cents) and quarters (25 cents).  The value of the collection is $6.80.  Write a linear system that would find the number of dimes and quarters in the collection.  Then solve the system.




Let D be the number of dimes, and Q be the number of quarters.






D + Q = 50






0.10D + 0.25Q = 6.80






(38, 12)
Eg4.
Two pools start draining at the same time.  The larger pool contains 54,675 L of water and drains at a rate of 25 L/min.  The smaller pool contains 35,400 L of water and drains at a rate of 10 L/min.  Model the volume of the pools as a function of time and solve.


Let V be the volume remains in each pool, and T be the minute taken for the draining.





54675 – 25T = V





35400 – 10T = V





(1285, 22550) ( 21 hr 25 min, 22550 L
Eg5.
Jenn is travelling with her family from Castlegar, BC, to Pincher Creek, AB.  Her father and cousin do all of the driving.  The 440-km trip takes 5.25 hr, excluding stops.  Jenn’s father drives at an average speed of 90 km/hr, while her cousin drives at 80 km/hr.  Set up a linear system to solve the driving time for each person.




Let C be the driving time for cousin, and F be the driving time for father.





Time:
C + F = 5.25





Dist:

90F + 80C = 440




(3.25, 2) ( Fathers drove for 3 hr 15 min and the cousin drove for 2 hours
Practices:
p.440
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