Exam 3a Calc 1 10/31/25

Each problem is worth 10 points. For full credit provide good justification for your answers.

1. Use interval notation to express where f(z) = ® — 3z + 5 is increasing.

2. Use interval notation to express where f(z) = 2® — 322 + 5 is concave up.



3. Let f(z) = 22 — x. Find the absolute minimum and absolute maximum values of f on
the interval [0, 3].



4. The profit function for a computer company is given by P(z) = —x?+ 28z — 26 where z
is the number of units produced (in thousands) and the profit is in thousand of dollars.
Determine how many (thousands of) units must be produced to yield maximum profit.



5. Use Newton’s Method with the function f(z) = x* — 5 and initial value xy = 1.6 to
calculate x7.



6. Evaluate lim ln—x
z—o0 1 + (Inx)?



7. Bunny is a calculus student at Enormous State University, and she’s having some
trouble. Bunny says “OMG! Why do they make it so confusing? I can work out
answers, you know, but now they ask these questions that aren’t just about getting
answers. So like, with the Fig Newton’s Method thingy, there was this question on our
test about if you got dividing by zero did that mean there was no solution. Since when
is 'no solution’ an answer?”

Help Bunny by explaining as clearly as you can what it means when dividing by zero
comes up in using Newton’s Method, and whether it always means there’s no solution.



8. [WW]At noon, ship A is 40 nautical miles due west of ship B. Ship A is sailing west
at 17 knots and ship B is sailing north at 23 knots. How fast (in knots) is the distance
between the ships changing at 3 PM?



9. [WW]A rectangular storage container with an open top is to have a volume of 24 cubic
feet. The length of its base is twice the width. Material for the base costs 14 dollars
per square foot. Material for the sides costs 5 dollars per square foot. Find the cost of

materials for the cheapest such container.



10. Jon is planning to start a Youtube CalculusCheats channel and monetize it heavily.
He has sponsors lined up to pay for advertisements. Jon projects 45 thousand views if
he runs no advertisements (apart from the ones Youtube includes, since that revenue
doesn’t go to Jon) but expects to lose 5 thousand views for each minute of paid ad-
vertising that he includes. If he’s paid $0.10 for each minute of ads that each viewer
watches, how many minutes of ads should he include to maximize his revenue?



Extra Credit (5 points possible): Find an equation for the line through the point (4,3) that
cuts off a triangle in the first quadrant with the smallest possible area.



