Exam 4 Calc 1 11/16/2018
Each problem is worth 10 points. For full credit provide complete justification for your answers.

1. Find the maximum value of f{x) = 7x — x°.

2. Find the maximum value of fx) = x> — 3x* — 12x + 7 on [0,10].
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3. If g(t) = T , find the most general antiderivative of g.
t

4. Use Newton's method to find x, for of a root of
X+x+3=0

starting with x, = —1 as the initial approximation.



5. Find the largest interval on which f{x) = x* — 3x* — 12x + 7 is concave up.

6. Squares with sides of length x are cut out of each corner of a rectangular piece of cardboard
measuring 6 ft by 4 ft. The resulting piece of cardboard is then folded into a box without a
lid. Find the volume of the largest box that can be formed in this way.



7. Biff is a calculus student at Enormous State University, and he’s having some trouble. Biff
says “Man, this calculus stuff is tough. I was really getting into that Newton’s method stuff,
you know? I mean, I’'m pretty good when I have a formula. But then we had this one where
there was, like, dividing by zero, so I said there was no answer, right? But I guess they said
that was wrong, and you were supposed to do something. How the heck can dividing by zero
mean there’s an answer?”

Explain clearly to Biff what he should know about Newton’s method in regard to dividing by
ZEero.



8.

[Stewart] Since raindrops grow as they fall, their surface area increases and therefore the
resistance to their falling increases. A raindrop has an initial downward velocity of 10 m/s
and its downward acceleration is

9-09r 1f0<¢r<10
a =
0 ift>10
If the raindrop is initially 600 m above the ground, how long does it take to fall?



A Norman window has the shape of a semicircle atop a rectangle so that the diameter of the
semicircle is equal to the width of the rectangle. An architect is trying to plan a window with
an area of 50 square feet (to let in enough light) but wants to minimize the perimeter of the
window because the seals at the edge are expensive and relatively energy inefficient. What
are the dimensions of the best Norman window for this purpose?



10. Show that | sin x —cos x | < \/5 for all x.



Extra Credit (5 points possible): A dog can run at a rate of 20 ft/s on the shore, but only swims at
a rate of 8 ft/s. The dog is currently standing 30 feet from the shore, which runs directly north
and south. If a frisbee is thrown so that it lands 40 feet out into the water and 60 feet north of the

dog’s starting location, where should the dog enter the water to minimize his time to get to the
frisbee?



