
Final Exam Review

Problems for Day 2 (Lectures 16-28): 1st/2nd Derivative Test, Optimization, Riemann Sums

1. Let f(x) = x2+3
x−1

(a) Locate all (if any) asymptotes.

(b) Find all critical values.
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(c) When is f increasing? When is f decreasing?

(d) Use the 1st Derivative Test to determine the locations of any local maximums/minimums.
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(e) Verify your answer using the 2nd derivative test.

(f) Find all inflection points (if any).
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(g) When is f concave up? When is f concave down?

(h) Draw a graph of f .
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2. Compute lim
x→∞

2x2−4
5x2−4x+6
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3. (Exam 3, Problem 8) A family wants to fence a rectangular play area alongside the wall of their house.
The wall of their house bounds one side of the play area. If they want the play area to be exactly 2500
ft2 , what is the least amount of fencing needed? Round your answer to the nearest tenth place.
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4. (Exam 3, Problem 9) A company’s marketing department has determined that if their product is sold
at the price of p dollars per unit, they can sell q = 1200 − 100p units. Each unit costs 6 dollars to
make. What price, p, should the company charge to maximize their profit?
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5. Solve the IVP: {
f ′(t) = sin t+ 2t

f(0) = 5
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6. Write the left and right Riemann Sums to estimate
∫ 4

1

√
4x+ 1 dx when N = 6.
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