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Teaneck Public Schools

OFFICE OF CURRICULUM AND INSTRUCTION 100 Elizabeth Avenue Teaneck, New Jersey 07601
Phone: (201) 833-5093 Fax: (201) 833-5495






Dear student,


Welcome to AP Calculus AB! I am so excited that you have decided to take this journey with me into the world of AP Calculus. Listed below is the AP Calculus summer work I have prepared for you. The problems in this packet are designed to help you review topics from previous mathematics courses that are important to your success in AP Calculus AB.

-	DO ALL PROBLEMS WITHOUT A CALCULATOR .

-	Write down questions when you get stuck describing your point of confusion. -	Show clear and concise work supporting all your answers
-	You may use your notes from previous mathematics courses to help you.

-	ALL work should be completed and ready to turn in on the FIRST DAY of school.


I am looking forward to seeing you in September.




Best,


Dr. Vlajic-Murisic

Prerequisite Skills


Problems below are intended to help you review material learned in previous mathematics courses that will be essential in AP Calculus AB course.



FUNCTIONS


To evaluate a function for a given value, simply plug the value into the function for x.


Example: Given f(x)=2x2 + 1 and g(x) = x-4 find f(g(x)).

f(g(x)) = f(x-4) = 2(x-4)2 +1

= 2(x2 – 8x +16) +1

= 2x2 – 16x +33




1. Let f(x) = 2x+1 and g(x) = 2x2 -1. Find each.



a. g(-3) = ___________








b. f(a+3) = __________










c. g[f(t+1)]= ________


INTERCEPTS OF A GRAPH


To find the x-intercepts, let y = 0 in your equation and solve. To find the y-intercepts, let x = 0 in your equation and solve.
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Example: Given the function y=x2−2x−3, find all intercepts.


x-intercept:


0=x2 -2x-3 0=(x-3)(x+1) x=-1 or x=3
 y-intercept:


y=02 -2(0) -3 y = -3
y-intercept: (0,-3)

x-intercepts: (-1,0) and (3,0)




2. Find the x and y intercepts for each.




a. y=x√16 − x2








b. y=x2 + x – 2





POINTS OF INTERSECTION

Use substitution or elimination method to solve the system of equations.

Remember: You are finding a POINT OF INTERSECTION so your answer is an ordered pair.
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Example: Find all points of intersection of x2 − y = 3 x − y = 1 Solve one equation for one variable.
y= x2 -3 y=x-1
Therefore by substitution x2 -3 = x-1 x2-x – 2 =0
(x-2)(x+1) = 0 x = 2 or x = -1
Plug in to find y.

Points of intersection: (-1, -2) and (2, 1).



3. Find the point(s) of intersections of the graph for the given equations.




a. x + y = 8 4x − y = 7






b. x2 + y = 6 x + y = 4


DOMAIN AND RANGE Example:


Find the domain and range of f (x) =√4 − x2 . Write answers in interval notation. DOMAIN
For f (x)to be defined 4-x2 ≥0. This is true when −2≤x ≤2 Domain: [−2, 2]
RANGE

The solution to a square root must always be positive thus f (x) must be greater than or equal to 0.
Range: [0, ∞)




4. Find the domain and range of each function. Write your answer in INTERVAL notation.



a. f(x) = 3sin(x)







b. f(x)= - √x + 3











c. f(x)=
  2 
x−1

INVERSES

To find the inverse of a function, simply switch the x and the y and solve for the new “y” value. Recall f -1(x) is defined as the inverse of f (x).


Example: f(x) = √x − 2 y=√x − 2
x= √y − 2 x2 = y-2

y = x2+2

f-1(x) = x2+2


5. Find the inverse for each function.


 5 
a. g(x) = x−2




b. y=√4 − x + 1







Slope intercept form: y=mx+b Point-slope form: y-y1=m(x-x1)
 EQUATION OF A LINE
Vertical line: x = c (slope is undefined) Horizontal line: y = c (slope is 0)


Example: Write a linear equation that has a slope of ½ and passes through the point (2, -6)

Slope intercept form y= ½x+b
-6= ½(2) + b b= -7
y= ½x-7
 Point-slope form y+6=½(x-2) y= ½x-7



6. Use point-slope form to find the equation of the line passing through the point (0, 5) with a slope of 2/3.




7. Use point-slope form to find a line perpendicular to y= −2x+9 passing through the point (4, 7).


UNIT CIRCLE
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*You must have these memorized OR know how to calculate their values without the use of a calculator.


8.















9. Find tan(x) if cos(x) =
 √2 3
 
and 0 < x < 90



√
6
10. Find sec(x) if cot(x) = 2     and 180 < x < 270
a.	−
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TRIGONOMETRIC IDENTITIES


A trigonometric identity is an equation involving trigonometric functions that is true for all values for which every expression in the equation is defined.








11. Simplify each expression.


sec(x)cot(x) 1−sin(x)
 csc(x) 1+sin(x)




b. (1- cos2x)sec(x)cot(x) + tan(x)sec(x)cos2(x)




TRIGONOMETRIC EQUATIONS


Example:

Solve Equations for a Given Interval

Find all solutions of each equation for the given interval.














Solve each of the equations for 0≤x≤2π


12. a sin(x) = - ½	b. 2cos(x) = √3	c. 2cos2(x) – 1 – cos(x) = 0

VERTICAL ASYMPTOTES

Determine the vertical asymptotes for the function. Set the denominator equal to zero to find the x-value for which the function is undefined. That will be the vertical asymptote given the numerator does not equal 0 also (Remember this is called removable discontinuity).
Write a vertical asymptotes as a line in the form x =



 1 
Example: Find the vertical asymptote of y= x−2


Since when x = 2 the function is in the form 1/0 then the vertical line x = 2 is a vertical asymptote of the function.



13. Find the vertical asymptote for each function.



a. f(x) =
  2+x 
x2(1−x)




b. f(x) =
 x2 x2−4




HORIZONTAL ASYMPTOTES Determine the horizontal asymptotes using the three cases below.
Case I. Degree of the numerator is less than the degree of the denominator. The asymptote is y = 0.

Case II. Degree of the numerator is the same as the degree of the denominator. The asymptote is the ratio of
the lead coefficients.

Case III. Degree of the numerator is greater than the degree of the denominator. There is no horizontal asymptote. The function increases without bound. (If the degree of the numerator is exactly 1 more than the degree of the denominator, then there exists a slant asymptote, which is determined by long division.)



14. Determine all horizontal asymptotes


x − 2x+1
2
a. f(x) = 4x−5x2−1





b. f(x) =
 −3x+1 √x2+x
 
*Remember√x2 = ± x

EXPONENTIAL FUNCTIONS Example: Solve for x
55n + 1 = 125n – 2


55n + 1 = 125n – 2 55n + 1 = (53)n - 2 55n + 1 = 53n – 6 5n + 1 = 3n – 6 2n + 1 = –6
2n = –7 n = –3.5
 Original equation
Rewrite 125 as 53 so each side has the same base. Power of a Power
Property of Equality for Exponential Functions Subtract 3n from each side.
Subtract 1 from each side. Divide each side by 2.





15. Solve for x:


a. 33x+5 = 92x+1
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b.	= 16
x
y


LOGARITHMS
The statement y = bx can be written as logb x = y . They mean the same thing. REMEMBER: A LOGARITHM IS AN EXPONENT
Recall lnx = logex


PROPERTIES OF LOGARITHMS


logbxy = logbx + logby


Example: 1
 logb y =logbx + logby	logbxy = ylogbx


Example: 2

Evaluate the following logarithms log28 =
In exponential for this is 2? =8

Therefore ?=3 Thus log2 8 = 3
 Condense ln y – 2ln R lny – ln R2
ln R2


16. Evaluate the following logarithms.



a. log327 =




b. ln
 1 e
 
=



17. Find each value.


a. log 8 + log 5- - log4




2
1 
e
b. 5ln 2/5





18. Solve for x.


a. log9 (x2 - x - 3) = ½



b. log5(15x + 5) – log5x = 2
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EVEN AND ODD FUNCTIONS Even functions are functions that are symmetric over the y-axis.
To determine algebraically we find out if f (x) =f(−x)

(*Think about it what happens to the coordinate (x, f(x))when reflected across the y-axis*) Odd functions are functions that are symmetric about the origin.
To determine algebraically we find out if f(−x)= −f(x)

(*Think about it what happens to the coordinate (x, f(x))when reflected over the origin*)



19. State whether the following graphs are even, odd or neither, show ALL work. a. f (x)=2x4−5x4




b. k(x)=sinx+4




Translations of Trigonometric Graphs















20. State the amplitude, period, and phase shift for each function.


a. y=2sin(θ+60˚)


b. y= 3cos(θ-45˚)

