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Linear-Quadratic Systems

Date: 





A line can intersect a parabola once, twice or never.  This means that a linear-quadratic system of equations may have 1, 2 or 0 solutions.

Examples:

1.  Show algebraically that f and g intersect at the points (-0.5, 2.75) and (3, 8).
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2.  Show algebraically that f and g touch at the point (-1, 10). 


NOTE: f is tangent to g and the point of tangency is (-1, 10).
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3. Show algebraically that f and g never intersect.
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4.  Determine the value(s) of k such that the line 
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 once, twice and never. Confirm graphically (watch the scales when graphing).
[image: image6.png]



Practice:

1.  Determine the points of intersection between the quadratic–linear system below. Draw a sketch to make sense of your answer.
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2.  Determine the equations of the lines that have a slope of –6 and intersect the function 
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 once, twice or never.

3.  A quadratic function, f, and a line, g, share the same y-intercept of –3.  If f(2) = 1, f(4) = –11 and  g(4) = 9, determine the equations defined by f(x) = ax2 + bx + c and g(x) = mx + k.

4.  A model rocket is shot up into the air and its path after the thrust interval may be modeled by the equation 
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, where h is the height in metres and t is the time in seconds.


a) What is the maximum height reached by the rocket?


b) When will the rocket reach the ground?


c) When will a person see the rocket if his line of sight is defined by the equation h = 75. 


d) When will a person see the rocket if her line of sight is defined by the equation 
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e) At what angle is the person in part d) looking up?  (Hint:  remember slope-angle?)

5. The systems of equations below has the solution (1, 11).  Determine the values of h and m.  Draw a sketch to make sense of your answer.
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Answers:

1. (0, 7) and (2.5, 15.75)
2.  y = -6x + k, where k > –19 (2 soln’s), k = –19 (1 sol’n) k < –19 (no sol’n)

3. 
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4.  (most values approx. to 1 decimal place) 
a) 471.9 m
b) 18.8 s  c) at t = 0 and t = 18 s 


d) after approx. 0.18 s, at a height of 91.1 m and after approx.16.6 s, at a height of 189.5 m.
e) 80.5( from ground up.
5. h = 0 or 2, m = –6


f(x) = 1.5x + 3.5





g(x) = -(x + 1)(x – 5)





f(x) = –8x + 2





g(x) = 2(x – 1)2 + 2





g(x) = –2x2 + 3x – 2 





f(x) = –x + 6
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