Warm Up

Determine the equation of this parabola

in general form.
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Maximum and Miminum Values: Review = x?._ x ‘.)

The number of bacteria in a refrigerated food is given by N(T): 2077% —20T +120, for
—2 < T <14 and where T is the temperature of the food in Celsius. At what temperature will the

number of bacteria be +€
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The height, /1, in feet of an object above the grbund is given by 1 = —16¢> + 647 +190, >0
where 7 is the tim‘e-i'r?seconds. Find the time it takes the object to strike the ground and find the
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EXAMPLE #2

A lifeguard has 600 m of buoys to rope off a rectangular
swimming area. What dimensions will give a maximum
swimming area?
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The length of a rectangle is three more tha he width. Determine tiredimensiensthatauill
give-atotatareaefdZm’. What is the M at this rectangle can have?
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MORE EXAMPLES...

Determine the fhaximum area)for a triangle in which
the sum of the base and the height is 360 m.
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Worksheet: Maximum and Minimum

Instructions: These problems are to be solved algebraically.

1. For each function below determine the maximum or minimum value.
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¢ 2. On a sloping street, Lori gives Michael, who is on a skateboard, an abrupt push uphill. After time 7, in
seconds, the distance, s, in metres, that Michael travels from the starting point is determined by the
equation s =16¢ — 2¢°
22 = (a) Find the farthest distance Michael travels uphill before he starts to roll back down.
45 (b) After how many seconds will he start to roll back down the street?

3. The height 4, in metres, after the launching of a projectile, at any time ¢, in seconds is defined by

81 S . . L . .
h :7 +9¢ -3¢ . Find the maximum height reached by the projectile. At what time does this occur

27 /55
after the launching? !

4. A Frisbee is thrown straight up in the air from a position 2 m above ground level. Because of the wind

pattern, the height, 4, in metres, after time, £, in seconds, is given by the equation h=2+ 6t — 2¢*.
What is the maximum height reached by the frisbee? If it is caught 2 m above the ground, how long will
it have been in the air? .5~ EXvE

5. In the Olympics, a hammer was thrown according to the curve h(r) =-4.9t" +14.7t + 0.975 , where

h, was the height reached by the hammer, in metres, and ¢ was the time taken in seconds. How long did
the hammer take to reach its maximum height? How high was the hammer above the ground when it
was released? (55 o 415~

6. In an experiment a function, g, is given by g(t)=0.2¢* + 8t — 1. What is the maximum or minimum
value of g7 /a - -

7. A company determines that the average cost of making x units of a commodity is

C(x) = 480000 + 2.4x + 0.0008x’ . What production level will minimize the average cost?  [5¢< c1n, A5

8. If a ball is thrown directly upward with an initial velocity of 24.5 m/s, then its distance above the

ground in metres after ¢ seconds is s =24.5¢ —4.9¢ . What is the maximum height reached by the - % (4 Lags DI 5
ball? How long does it take the ball to return to the ground? B tedem _s(t )t pre
PYeLe
9. Aball is thrown into the air from the balcony of an apartment building and falls to the ground. The
height /2 metres of the ball relative to the ground ¢ seconds after being thrown is given by
h=-5t"+10t +35.
/% (a) Find the maximum height reached by the ball.
i5¢¢ (b) How long does it take to reach the maximum height?
}5"“ (c) How high is the balcony above the ground?
10. The power P watts supplied to a circuit by a 9 V (volt) battery is given by the formula P =97 - 0.5I°,
where / is the current in amperes.
G rimgs (a) What value for the current will produce the maximum power? .
e is i t roduced? N sl R Y65
" POV (b) What is the maximum power that can be produced |3: 0.5 (’/ st ol) t
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