Final Exam (Version 1) - Math 141, Frank Thorne (thorne@math.sc.edu)
Friday, December 11, 2023

Please work without books, notes, calculators, phones, or assistance from others. If you have
any questions, ask. Please do your work on separate paper and turn that in.

GOOD LUCK!

(1) Give the definition of the derivative of a function f(z) at the point = = a. (Please give the
algebraic definition, using an equation.)

Draw a picture and explain why your equation gives the slope of the tangent line to the graph
of f(z) at z = a.

(2) What is the definite integral of a function f(z), from z = a to z = b? (Please give the algebraic
definition, using an equation.)
Draw a picture and explain why your equation gives the signed area under the graph of f (@)
between z = a and = = b.

(3) What does the Fundamental Theorem of Calculus say? (Both parts) Why is it important?

(4) A 216 m? rectangular pea patch is to be enclosed by a fence and divided into two equal parts by
another fence parallel to one of the sides. What dimensions for the outer rectangle will require
the smallest total length of fence? How much fence will be needed?

(5) Compute
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(6) Evaluate

t3

(7) Using rectangles, each of whose height is given by the value of the function at the midpoint of
the rectangle’s base (the midpoint rule), estimate the area under the graph of the function

flz)=1/z
from z = 1 to x = 5, using two rectangles.

Be sure to draw a picture and simplify your answer.
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(8) Compute

(9) Evaluate
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