
INTRODUCTION TO CALCULUS

MATH 1A

Unit 3: Worksheet

Problem 1): Diana Nyad allegedly in 2013 became the first person to swim the

110-miles from Cuba to Florida without a shark cage. We just watched clip from the
movie that had been released in 2023 and was directed by Jimmy Chin. There is an
interesting data riddle involved in the case of Nyad’s swim. Nyad released GPS data
about her 53-hour swim. Here’s a very small sample of the data:

Time (hours) 0 5 7 15 31 32 40
Distance (miles) 0 6.67 8.90 18.72 54.85 58.72 82.88

Find Nyad’s average speed between 5 and 7 hours into her swim. Also find her average
speed between 31 and 32 hours into her swim. Why might these numbers have raised
suspicion?

Problem 2): What can you say about tangent lines in the following three cases.

• When a curve is concave up.
• When a curve is concave down.
• When a curve is a straight line.

Problem 3): Lets look at the Fibonacci numbers (we had no time for them in the

first lecture). The function values are given on the integers f(0) = 0, f(1) = 1, f(2) =
1, f(3) = 2, f(4) = 3, f(5) = 5, f(6) = 8, f(7) = 13, f(8) = 21.
First find a formula for the rate of change f(x+ 1)− f(x).
P.S. You might be surprised to learn that there is an explicit function f(x) which gives
us these Fibonacci data. It is
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Problem 4): Draw the graph of f(x) = 9 − 4(x − 2)2, and put the following

quantities in ascending order (from smallest to largest), with “<” or “=” signs between
them.

(1) The slope of the secant line between x = 1 and x = 2. (This is the average rate
of change on [1, 2]).

(2) The slope of the tangent line at x = 0.
(3) The slope of the tangent line at x = 1.

(4)
f(2.5)− f(1)
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