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Exam 3 Calenlus 1 11/8°2002

Each problem is worth 10 points. Show adequate justification for full credit. Please circle all
answers and keep your work as legible as possible. Keep arms within car at all times.

1. Find two numbers whose sum ig 50 and whose product 15 & maximum,
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2. Jon porges himsclf on leftover Halloween candy, and his body respends by releasing insulin
into his bleodstream to reduce his blood sugar level back to normal, If the exira sugar in Jon’s
bloodstream after t hours is given by the function f{t) = 17t ™, when is his sugar rush at its
peak, that is, at exactly what t value does the maximum value of f{t) = 171 ™ ocour?
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3. TF £'{x) = 6x* - 6x - 36 [notice that prime!], where does {(x) have relative extrema, and are they
Mming or maxes?
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3. Use Newlon's Method with an initial approximation x, = 2 to find x,, the second
approximation to 45 _
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6. Describe the behavior of fix) =
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8. Jon is dragging a toy mouse on a string past his eat Nemo. Nemo is a very smart cat, so he's
going to wail 1o pounce until the mouse is at its closest, If Nemo is sitting at the point (3,1) and
Jon drags the mouse along the curve y = x*, whal equation could Nemo solve in order to get the
coordinates of that closest point on the mouse’s path? [ You don’t need to actually solve the
equation, just find an equation whose solution would give the x coordinate of the desired closest
point. ]




9. Jon is going to spend his summers designing mathematically perfect roller coasters, which he’s
predty sure will be a lot more fun than regular roller coasters, He's trying 1o find a function to use
for the main dip on his first creation, &nd he's decided he wants to use one shaped like a function
of the form {{x) = x’ + bx® for some constant b. 17 he wants the low point to come when x=3,

what value should he use for b? &
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10. At what point{s) iz the function f{x) = z‘ decreasing most rapidly?
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