Chapter 7.1-7.2 ~ Non-Linear Systems of Equations

A _sfstem of equatiohs consists of th or more equations.

A linear system possesses all variables of the 13‘t degree (no higher than power 1).
A non-linear system possesses at least one variable with a power other than 1.

The key to solving Non-Linear Systems (and Linear Systems, for that matter) is the process of
SUBSTITUTION.

Steps:

1. Solve one equation for a particular variable {HINT: Look for a variable with a
coefficient of 1 or -1.

2. Substitute the computed expression into the other equation given.
3. Solve for the remaining variable in the equation.

4. Substitute the solution into either of the given equatlons in order to solve for
the other variable. '

5. Check the solution(s) = Answer(s) must satisfy (“work in”} both equations!
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Chapter 7.5 — Word Problems and Non-linear.functions[lnegualities

egl: Manuel is a college student with two part-time jobs. He earns $10/h ata
music store and $15/h at a warehouse. He needs to earn at least $180/week to-
survive, but he cannot work more than 14 h/week (so that he can study). Write

and solve (by graphing) a system of inequalities to determine how many hours
Manuel could work at each job during a week.
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eg2: The total resistance of two electric circuits is given by R>— R + 1, where R is
the resistance in ohms. When is the resistance more than 7 chms?

Re- R+ > 3
R°-R -¢ > 0

(r-3)(r+2) > 0 2SR
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- eg3: The height in meters of a projectile shot from the top of a bwldmg is given by
h(t) = -16t* + 60t + 25, where t represents the time in seconds the projectile is in
the air. Find the time interval that the projectile is above 25m.
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eg4: The price of stereos is given by S(x) =224 -0.1x, 0 < x < 2240, where x is the
number of stereos produced each day. It costs $18000 per day to operate the
factory and $15 for materials to produce each stereo. A) Find the daily revenue; B)
- Find the daily cost; C) Find the intervai that produces a profit.
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eg5: A bullet is fired from a gun by a person standing at the top of a seemingly
endless, yet gently sloping hill. The trajectory of the bullet is given by

y =-0.00002x" + 3x, where y is the height of the bullet off the ground and x is the
horizontal distance from the starting point (in centimeters). The hill has a slope of
-1/25. How far below the person’s feet does the bullet land, and how far

(horizontally) from the person does that landing take place? (ie. What are the
landing coordinates?)
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