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Calculus: Words to Live By

Particle Motion:
Position to velocity (take derivative)
Velocity to acceleration (take derivative)
To go back — integrate — don't forget “C”
If velocity is positive — you are moving in a positive direction (right, up, ...)
If velocity and acceleration have opposite signs — you are slowing down.
Distance means how far you have traveled in any direction..
e. if you have calculator: take the integral of the absolute value of velocity
¢ if you don’ have a calculator: find the point where velocity changes from positive to
negative (a zero) and make two or more integrals
Displacement means the net distance from where you started — a regular integral will do
Speed is the absolute value of velocity (special formula for parametric BC)

Function questions:
Even functions: f(x)= f(-x)- symmetnc with y-axis

Odd functions: f(-x)=—7(x) symmetric with the origin

Domain: Look to exclude x-values — look for negatives under square roots,
denominators equal to zero - logs of non-positive numbers. These will give you the
values you need to exclude from your domain.

Range: Find the x-coordinate of the minimum. Then find the y-coordinate. Your
range goes from (~eo , max] or [min, o) or [min,max]

Tangent lines: ‘

The derivative at one point on a curve = slope of tangent line at that pomt

You also need a point on the curve! If given x, find y in the original equation.

A normal line is perpendicular to a tangent line at the point of tangency, slope is
the opposite and reciprocal of the derivative

Minimums, Maximums and POl’s
The minimum value or maximum value is a Y-VALUE!!!
To find max’s and min’s- first derivative set equal to zero or undefined and sign chart,
EXPLAIN the sign chart to the reader!!
Afunction has a minimum if f'=0 or undefined and - /"= positive
A function has a maximum_if f'=0 or undefined and f"=negative
Poi’'s — second derivative set equal to zero or undefined and sign chart, EXPLAIN the chart
Concave up and concave down — second derivative (+) or (-) respectively
Cusps: First derivative undefined and function is defined
Critical Points: First derivative is zero or undefined
Asymptotes: First derivative and function are both undefined
Be careful of the word “absolute” vs local
Always check endpoints on closed intervals for the max or min y-values

Related rates

A rate is a derivative with respect to time.

Write down any given rates with units

Write down any equations or formulas you come up with relating the quantities
given in problem.

Look for ways to substitute

If you are taking derivative with respect to time (t) — don’t forget to implicitly
differentiate both sides.

If you need to integrate — you must separate your variables before doing soll!

Don’t forget +C so you can use the initial conditions.



6. Differential Equations
Separate variables through multiplication or division
Keep constants on the “x” side (the independent variable side)
Proportional means y = kf(x) - Don't forget the k

Don’t forget +C
Remember every problem is not an in!

7. Area and volume:
Draw a picture.
Look carefully at vour radius and the height and how they relate to the curvelll

Discs: 7 f (F ) ax
Washers: T j b@z —rz)ix (Outside radius squared — Inside radius squared)
a

Known cross sections: Set up the Area of one sfice times the thickness

Shells: 27 fbrht (will never be tested but you can use them, especially if the

equation is difficult to solve for the other variable)

8. Other stuff

A Riemann sum means rectangles. You must show that you are adding up
rectangles. If the problem says midpoint Riemann sum, make sure to use the y-value
of the midpoint of the rectangle as your height. A picture is helpful. This is an
estimate for integral.  Same kind of deal with trapezoids.

Use your calculator to integrate unless the problem states you must show your
integration. Make sure you show your correct set-up integral.

Don’t simplify beyond the very basic or obvious. Rarely should you square an

. expression or cube an expression. But don't leave EVERYTHING un-simplified. You

will be expected to add like terms, etc.

If you need to evaluate a tricky function — put it into the calculator in steps if you think
you are messing up your parentheses. Use your table to evaluate. (Table-set ASK for
independent variable) Or store your value for “x” and then type in the expression in
terms of the stored variable.

Read carefully!!! Many points have been lost by revolving around the wrong axis,
forgetting units, putting “=" instead of “~" or not rounding appropriately.

Substitute the right value. If your equation is in terms of “x” don't substitute a value
for “t".

Just because the math is messy or the answer “doesn’t look nice” doesn’t mean it is
wrong. If you know you should take a derivative — take a derivative regardless of how
the answer looks.

Try tofi igure out what you are being asked — look for words like “tangent line”, “rate”,

“minimum” or “maximum”. CIRCLE THESE IN THE PROBLEM AS YOU READ IT. It
will remind you at the end of problem exactly you need to find and what kind of
answer you should nge to the reader of the problem!!
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