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Chapter 3 — Quadratic Functions

3.8 — Linear-Quadratic Systems
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Learning Goal: We are learning to solve problems involving the intersection of a linear and

quadratic function.

Recall from Grade 10 that solving a SYSTEM OF LINEAR EQUATIONS could be interpreted to mean
finding the point of intersection of the two lines. The solution to a SoLE is a point, (x, ). From

an algebraic point of view, we have two techniques for solving a SoLE:

1) Substitution
2) Elimination

Example 3.8.1
Solve the SoLE
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Solving a Linear-Quadratic System is more difficult, but we have the tools to succeed!
We will need to make use of (at least) one Property (or Rule) of Algebra:

THE TRANSITIVE PROPERTY OF EQUALITY
Rule: Given three numbers (or more generally, three mathematical objects) a, b, and c,

andif c=aandc=5b, then a=>.

Example: If f(x)=—2x—4,and g(x) =x*-3x-10, and if f(x) = g(x) , then
X =3x—-10=-2x—4
Note: Solving a Linear-Quadratic
Example 3.8.2 System is equivalent to finding the
solution(s) to a quadratic equation.

For L-QS’s we can therefore have

X" L xl™ s 5{"/‘& =0 0, 1, or 2 solutions.
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Solve the Linear-Quadratic System given directly
above.

We will apply the techniques for

> solving quadratic equations!
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Example 3.8.3 (#2c, on Page 198 from your text)
Determine the point(s) of intersection of the two functions algebraically:

f(x)=3x"-2x-1, g(x)=—x-6
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Example 3.8.4
Determine the aumber of points of intersectiothhe System:

f(x)=x>+2x+14, g(x)=8x+5 (Hint: To solve this problem you must be
very discriminating)
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Example 3.8.5 (#9 on Page 199 in your text)

9. Determine the value(s) of £such that the linear function g(x) = 4x + £ docs = \b of
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Example 3.8.6 (#10 in your text)
10. A daredevil jumps off the CN Tower and falls freely for several seconds before

(A releasing his parachute. His height, /4(z), in metres, ¢ seconds after jumping | — \ 9%
can be modelled by “ 2

hi(2) = —4.9¢% + ¢t + 360 before he released his parachute; and
hy(t) = —4r + 142 after he released his parachute.

How long after jumping did the daredevil release his parachurte?
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Success Criteria: . A
e I can solve for the points of intersection by — . ,j f‘t’f' :),PZ v/d (,fl«-\C;J
1. Making the functions equal to each other L,J
2. Solving for the zeros (x-coordinates) of the resulting quadratic function ’fﬁ TS ¢
3. Substituting the zeros into the linear equation to determine the corresponding y- ME‘A

values
e [ can identify when solutions are inadmissible



