AP Calculus
Summer Worksheet - Precalculus Revie®

Proficiency in each of the following areas is expected of all students taking AP calculus. Do your best
to be proficient in all areas of this worksheet when you report to class at the beginning of the fall
trimester. Feel free to use Chapter P of your calculus text or material from last year’s precalculus book
as a reference for help in addition to the examples that are provided. There will be time to cover
questions on the first couple of days and then you will be quizzed on these skills.

l. Simplify algebraic expressions — Be able to rewrite algebraic expressions in different ways.

A. Rewrite each of the following as a power function — kx® or as an exponential function —
a-b* where k, p,a and b are constants. Be able to identify the values for k, p,a and b.
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B. Rewrite each quadratic expression in the form a(x— h)2 +k by completing the square.

Example
i. x> —2x—3
) ) 5x2 +30x—10
il. 6Xx—2—-X 2
5(x +6x+9)—10—45
iii. 3x%2 -12x+13 5(x+3)2 _55
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D. Perform the given operation and simplify the

expression as much as possible. a +i
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E. Use inverse operations to solve for the indicated variable.
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. Simplify Trigonometric Expressions — Simplify each of the following expressions
completely using basic trigonometric identities, including the Pythagorean identities and the
double angle identities
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Il More practice with trigonometric values.

A. Periodically you should review the unit circle values so that you can retrieve one when it is
necessary to do so. Determine each of the following values without using the calculator.

. I . . 3r pia iv. cotO
i. cos= ii. sin>= iii. csc| —=
2 4 6
V. tanz—” Vi. csc%[ vii. sin%[ viii. cos(-r)

B. Itis also important to be able to use right triangles to manipulate trigonometric values. Use
the drawing to express each of the following in terms of x.
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IV.  Functions — The ability to work with any type of function is crucial to success in calculus.
This section will have you work with functions graphically and analytically, as well as test your
knowledge of function notation.
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C. Given function f(x) such that f(-2)=5, complete each of the following statements.

i. One (x, y) coordinate of a point that must be on the graph of f*(x) is

ii. If f(x) is an odd function, then the (x, y) coordinates of 2 points that must be on the
graph of f(x) are and

iii. If f(x) is an even function, then the (x, y) coordinates of 2 points that must be on the
graph of f(x) are and

—-2x—-4, X<-2

D. Given the function h(x) = 2 , determine each of the following.
—(x-1)"-3, x>0

. h(-2)= ii. h(0) = iii. h(5)—h(-3) =

Iv. Determine the domain of h(x) .

V. Determine the range of h(x) .
Vi. If they were defined for all the real numbers, at what point(s) do the two pieces of
the function h(x) intersect. i.e. Without using the graphing capabilities of your

y=-2x-4

calculator, solve the following system of equations )
y=—(x-1)"-3

E. Determine a formula for the inverse Examples
of each of the following functions.
y=In(x-1)+2 _ X+3
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11x-3=y(2x+1
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V. Transformations of functions — reading transformations i i
accurately will help you to quickly visualize situations, especially 654340 N1 2/3 458
when a calculator is not available. Given the graph of f(x)at the 2t
right, graph each of the following on the axes provided. j:
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VI.  Linear functions and polynomials — writing linear Example

equations needs to be automatic in calculus. i ] .
f Write the equation of a line that has a

A. Aline has a slope of 3 and contains the point
(-2,-6).

i Write the equation for this line. (L-7).

slope of % and contains the point

ii. Write the equation for a line that is
perpendicular to this line through the

point (—2,-6).



B. Multiple Choice: Determine which of the following is the most correct equation for the
given polynomial that contains the point

(2, 12). ]
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C. Given the polynomial f(x)=2x?—x, write simplified formulas for each of the following.

. f(lj Example
i f=
X Write a formula for h(x+1) given h(x):i1
X_
ii. f(x+h) h(x+1) = X+1
G+ (x+1)-1

T
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Summer Worksheet - Precalculus Revie®
Answer Key
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C. i. (5-2)
ii. (-2, 5) and (2, —5)
iii. (-2, 5) and (2, 5)

D. i. undefined

i. -4 43 2 i T 2 3 4
iii. 21 ol
V. (=0-2)U[0s)
v. (—o0,—3]U(0,) D. All y-values should be positive.
Vi. (0,—4) and (4,-12) E. Graph should be symmetric with respect
to the y-axis.
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A. Shift right 2 units F. For each point switch the x & the y
. coordinates.
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B. Vertical stretch by a factor of 2 & reflect

over x-axis.
VI. A i y=3(x+2)-6
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il B. v is the correct choice.
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ii. 2X° +4hx—x+2h“—h or
C. Horizontal compression by a factor of %2 %2 +(4h —1)x+2h2 —h

& shift up 3 units

iii. 8x* —8x% +x



