% 7.4 ~ The Quadratic Formula

W

Daily Objectives:
1. Use vertex form of a quadratic formula to find roots.
2. Derive the quadratic formula by completing the square.
3. Use the quadratic formula to solve application problems.

Example 1: Given the equation 0= ax® + bx + ¢, we will derive the quadratic formula to find the
zeros of this

equation.
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NOTE: When using the quadratic formula, your quadratic must be equal to ZERO because we
want to know when quadratic hits the y-axis (aka when y = 0).




Example 2: Given the quadratic function f (x)=—16x>+120x + 3, find exact and approximate

solutions. :
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Example 3: Solve 3x”> =5x+8 for the exact and approximate solutions.
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Investigation: Salvador hits a baseball at a height of 3 feet and with an initial upward velocity of
88 feet per second.

a. Letx represent time in seconds after the ball is hit, and let y represent the height of the
ball in feet. Write an equation that gives the height as a function of time.

’j:—lé XZ+89x + 3

b. Write an equation to find the times when the ball is 24 feet above the ground.

24= -l xZ+97Xx +3



c. Rewrite your equation from (b) in the form 0= ax? 4+ bx + ¢, and then use the quadratic
xX=-8911c400
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What is the real world meaning of each of your solutions? Why are there two solutions?
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e. Write an equation to find the time when the ball reaches its maximum height. Use the

quadratic formula to solve this equation.
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At what point in the solution process does it become obvious that there is only one solution?
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f.  Write an equation to find the time when the ball reaches a height of 200 feet. What
happens when you try to solve using the quadratic formula?

200 = -l x’+9Px +3
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97+ Y T7 = g (4)[-19],
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