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1. Important functions

• Polynomial functions;
• Trigonometric functions;
• Exponential functions;
• Logarithmic functions;
• Rational functions;
• Power functions.

2. Limits and continuity

• Limit exists if and only if left and right limit both exist AND they are same;
• f(x) is continuous at x = c if and only if f(c) = limx→c f(x). (There are three things to check

for one continuity. What are they?)
• Review various tricks to compute limits (e.g. 0/0 or ∞/∞ form cannot be determined right

away; you need to factor something out).
• Logarithmic functions;
• Rational functions;
• Power functions.

3. Derivative

• Given y = f(x), you should be able to draw y = f ′(x). Conversely, given y = f ′(x), you
should be able to draw y = f(x) if one point of the latter is given.

• Meaning of derivative 1: Slope of the tangent line (instantaneous rate of change)
• Meaning of derivative 2: Instantaneous velocity; when s(t) denotes the position at time t, the

quantity s′(t) is the instantaneous velocity at time t.
• When you are not given the complete data, but only a discrete one (e.g. t = 0, 2, 4, 6, ...), you

cannot compute a derivative at a point (i.e., slope of tangent line passing one point), but you
can only estimate it using average rate of change (i.e., slopes of line passing two points).

• Definition of derivative

f ′(p) = lim
x→p

f(x)− f(p)

x− p
= lim

h→0

f(p+ h)− f(p)

h
,

where x = p + h. Any of the above two is a good definition, but you may want to know
both of them. Often, the letters change, so you need to understand the meaning of this in
terms of graph.

• What does constant derivative function means?
• What does zero derivative function means?
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4. Graph transformations

• Shift y = f(x) by a horizontally and b vertically: y − b = f(x− a) (or y = f(x− a) + b).
• Shrinking/Expanding: plug points!

5. Trigonometric function

• Can you draw y = 3 sin(x+ π) + 2 or y = 2 cos(πx− π2) + 3?
• What are their periods and amplitude?
• Find ALL t with 1/2 = cos(100t).

6. Inverse of a function

• Function being invertible: strictly increasing / strictly decreasing
• For differentiable functions: f ′(x) > 0 strictly increasing
• For differentiable functions: f ′(x) < 0 strictly decreasing
• For invertible functions, y = f(x) is same as x = f−1(y) and for the latter you may want to

think of y as input.

7. Interpretation problems

• NEVER use mathematical terminologies to write down a sentence interpretations.
• The statement y = f ′(x) should be interpreted as “if x is increased to x + 1, the resulting

increase of f is approximately y.”
• The statement y = (f−1)′(x) should be interpreted as “if x is increased to x+ 1, the resulting

increase of f−1 is approximately y.” You need to figure out what f−1 means in the problem.

8. Exponential and logarithmic functions

• If initial amount P (0) and starting time is t = t0, then the exponential model can be written
as P (t) = P (0)at−t0 for some a > 0.

• Notice that eWHATEVER is positive.
• If ln(f(x)) is defined, then f(x) > 0.
• You should be able to draw y = e2x and y = ln(x)/2. What is the line passing in between

these two?
• You should be able to check if some data follows linear model or exponential model. Con-

stant difference over SAME TIME intervals means linear. Constant ratio over SAME TIME
intervals means exponential.
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