
Final: Things To Know Sheet

1. Prior Material

Remember your limit, derivative rules and Squeeze Theorem, Intermediate Value Theorem.

2. Exponential, Logarithms, Inverse Functions

1. Remember what an exponential function is (and domain) and generally how to draw it. Know
how to take the derivative of an exponential function. Remember asymptotes and its limit as it
goes to infinity.

2. Know generally what the relationship between a function and its inverse is. Know when a
function can and can’t have an inverse (horizontal line test).

3. Know what the logarithm of a number is, and understand the logarithm as a function and what
its graph looks like. Know your log rules (don’t worry about a change of base formula, everything
will be in terms of the natural log).

4. Remember how to take the derivative of a logarithm, and understand that the logarithm is the
inverse of the exponential function.

5. Problems involving exponential growth and decay, particularly population growth models and
radioactive decay and half life.

6. Understand inverse trig functions. Know the domains for arcsin, arccos, and arctan. Note that
they’re also denoted as sin−1 x and tan−1 x. Be able to solve basic problems involving inverse
trig functions (e.g. evaluate tan(sin−1(1/3)) or simplify sin(arctan x)).

7. Know how to take the derivatives of arcsin and arctan in general.

3. L’Hospital’s Rule and Applications of Differentiation

1. Understand L’Hospital’s Rule, how to use it, and identifying indeterminate forms. Determine
how to rearrange limits depending on different indeterminate forms.

2. Know what it means to be a local max/min, absolute max/min, and what extreme values are.
3. Know the Extreme Value Theorem:

Theorem 1 (Extreme Value Theorem). If f is continuous on a closed interval [a, b] then f
attains an absolute maximum value f(c) and an absolute minimum value f(d) at some numbers
c and d in [a, b].

4. Know how to find max/mins using critical points and endpoints. Remember definition of critical
point, Fermat’s Theorem, and the “Closed Interval Method”.

5. Know and understand the Mean Value Theorem:

Theorem 2 (Mean Value Theorem). Let f be a function that is continuous on [a,b] and
differentiable on (a, b). Then there is a number c in (a, b) such that f ′(c) = (f(b)−f(a))/(b−a).

This is the most important theorem of this course and it holds a lot of conceptual weight.
6. Know how to find numbers that satisfy the hypothesis of the Mean Value Theorem.
7. Understand the effect of f ′ and f ′′ on the shape of f . Identify intervals on which f is increas-

ing/decreasing. Use the First Derivative Test to categorize critical points. Understand concavity
and identify intervals where f is concave up/down. Use the Second Derivative Test to catego-
rize critical points. Use each of these characteristics to draw rough graphs of f using a couple
function values at select points as well.

8. Use other guidelines for sketching curves: intercepts and asymptotes, both horizontal and verti-
cal.

9. Optimization problems: understand how to read word problems, draw a picture and determine
equations for a constraint and the value you wish to optimize. Remember that your constraint
will allow you to put one of your variables in terms of the other in the optimizing function.

10. Understand what an antiderivative is and how to find the general form for an antiderivative of
a certain function.
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11. Find a specific antiderivative using an initial value (f(a) is given for some a).
12. Find positions using a velocity or acceleration function and initial positions or velocities.

4. Integration

1. Understand the concept of Riemann Sums and how it approximates area under a curve.
2. Use the Evaluation Theorem to determine integrals, both definite and indefinite, and find the

exact area under a curve.
3. Understand the Fundamental Theorem of Calculus.


