AP Calculus AB Summer Assignment 2024-2025

Name

Welcome to AP Calculus! | look forward to working with you in the up-
coming year. This class is challenging. Grit and perseverance go a long
way in your journey to success in this course. Ask questions, get help,
work with peers, put in the time outside of class and you will learn
calculus!!

This assignment will hopefully sharpen and review some skills from
prior courses. Please feel free to use Khan Academy for help if you
forgot any information in this packet. You must show all the work for
the problems. You can turn in the assignment on September 5, 2024 or
feel free to leave it in my mailbox before that if you wish.

| wish you a wonderful summer and look forward to meeting you this
fall. If you have any questions, my email is jriegel@hpregional.org.

Mathematically yours,

J Riegel






Complex Fractions

When simplifying complex fractions, there are different ways to simplify, two of which are shown below:
1. work separately with the numerator and denominator, rewriting each with a common
denominator, and then multiplying the numerator by the reciprocal of the denominator; or
2. multiply the entire complex fraction by a fraction equal to 1 which has a numerator and
denominator composed of the common denominator of all the denominators in the complex

fraction.
Example:
_7_L -7(x+1)-6 -Tx-13
1) x+1 _ x+1 _ x+1 _ —7x—13gx+1: -7x-13
5 5 5 x+1 5 -
x+1 x+1 x+1
7.5 46
OR: x+1 x+1 gx+l _ -Tx-7-6 _ -7x-13
3 2 x+1 5 5
x+1 x+1
—_2+ 3x ~2(x-4) +3x*
x (x-4 x(x-4) _3x2—2x+8 X=4 3x* -2x+8 B 3x* -2x+8
4 o 1 T TSG=A-1 T x(x-4) Bx-21 x)6x-21) 5 -2Ix
x-4 x-4
OR:
-2 3x -2  3x
_;c—+x—4 B _;+m x(x-4)  2(x-4)+3x(x) _ —2x+8+3x’ _ 3x% -2x+8
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x—-4 x-4

Simplify each of the following.
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Composite Functions

To evaluate a function for a given value, simply plug the value into the function for x.
Recall: ( fo g)(x) = f(g(x)) OR f[g(x)] read “fof g of x” means to plug the inside function (in this case

g(x)) in for x in the outside function (in this case, f(x)).
Example: Given f(x)=2x"+1 and g(x)=x-4 find flg(x)). flg(x) = f(x-4)

=2(x-4)* +1

=2(x* -8x+16)+1

=2x*-16x+32+1
f(g(x))=2x> -16x+33

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

_ gx+h)-g(x)
3. g[f(m+2)]—__ 4. . =

Let f(x)=x", g(x)=2x+5, and h(x)=x"-1. Find each.
5. g [h(x3)] =




Intercepts and Points of Intersection

To find the x-intercepts, also referred to as the zeros of the function, let y =0 in
your equation and solve.

To find the y-intercepts, let x = 0 in your equation and solve.

Example: y=x>-2x-3
x—int. (Let y = 0)
0=x"-2x-3

0=(x=-3)(x+1)
x=-lorx=3

x —1intercepts (-1,0) and (3,0)

y—int. (Let x = 0)
y=0"-2(0)-3
y=-3

y —intercept (0,-3)

Find the x and y intercepts for each.

6. y=x+x-2 T vy =x’—4x

Interval Notation

Solution Interval Notation Graph

2<x<4 (-2, 4] + + o = 1 + .
-8 -8 -4 -2 2 El L3 L3

-1sxs7 [-1,7] + : — 4 + Ta wl
-8 -6 -4 2 0 2 4 6 k] i

x>5 (5, =) + . 4 + e
-8 -6 B} 2 1] 2

Solve each equation. State your answer in BOTH interval notation and graphically.

8.  2x-120 9. x 2

——-=>5

2 3



Domain and Range

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

10. f(x)=x*-=5

Inverses

11. f(x)=3sinx

Example:

fx)y=3Yx+1
y=x+1

To find the inverse of a function, simply switch the x and the y and solve for the new “y” value.

Rewrite f(x) as y

Switch x and y

x=3y+1 Solve for your new y

(x)3 = (%/y—nﬁ)3 Cube both sides

¥ =y+1 Simplify

y=x"-1 Solve for y

f'(x)=x"-1 Rewrite in inverse notation

Find the inverse for each function.

12. f(x)=2x+1

2

13, f(x)= %




Also, recall that to PROVE one function is an inverse of another function, you need to show that:
fg(x)=g(f(x)=x
Example:
x-9 ;
If: f(x)= and g(x)=4x+9 show f(x) and g(x) are inverses of each other.
x-9 (4x+9)-9
flg(x)) =4 +9 g(f(x))="—"7"—
4 4
—x-949 SAxtR -
4
4x
=X - e
4
=X
f(g(x)) = g(f(x)) = x therefore they are inverses
of each other.

Prove whether f and g are inverses of each other.

3

14. f(x)=x7 g(x)=32x

Equation of a line

Slope intercept form: y=mx+5b Vertical line: x =c (slope is undefined)

Point-slope form: y-y = m(x-x)) Horizontal line: y =c (slope is 0)

15. Use slope-intercept form to find the equation of the line having a slope of 3 and a y-intercept of 5.

. . : . 5
16. Find the equation of a line passing through the point (2, 8) and parallel to the line y = gx -1.

17. Find the equation of a line perpendicular to the y- axis passing through the point (4, 7).



Radian and Degree Measure

Note: In calculus, we always use radians, unless noted otherwise!

180° di

Use ——— to convert from radians Use Araqans to convert from degrees

wradians 180°
to degrees. to radians.

Sn .

18. Convert to degrees: a. o b. 2.63 radians
19. Convert to radians: a. 45° b. 237°
Unit Circle

You can determine the sine or cosine of a quadrantal angle by using the unit circle. The x-coordinate of the
circle is the cosine and the y-coordinate is the sine of the angle.

Example: sin90° =1 cosE =0 0,1)
(-1,0 / \(1 ,0)
(0)-1 )
20. a.) sinl180° b) cos(—r)
21. Without a calculator, determine the exact value of each expression.
. Y 1 T
a) sin0 b) sin— c) cos—
4 3




Trigonometric Equations:

Solve each of the equations for 0 < x < 27 . Isolate the variable, sketch a reference triangle, find all the
solutions within the given domain, 0 < x <27 .

1
22. 2cosx=+/3 23. sin2x=5 24. 4cos’x-3=0

Inverse Trigonometric Functions:

[Recall: Inverse Trig Functions can be written in one of ways:
arcsin(x) sin™ (x)
Inverse trig functions are defined only in the quadrants as indicated below due to their restricted domains.

cos'x < 0 1‘ sinlx >0
cos'x >0
tan! x >0

A
v

sin! x <0
tanl x <0

A
Example: '
Express the value of “y” in radians.

-1 .
y= arctan\—/_—?’— Draw a reference triangle.

Ve

2 -1
i X 7T i1 . . )
This means the reference angle is 30° or g . So,y=— g so that it falls in the interval from
—IT T JU
—<y<— Answer: y=-— —
2 V5% 776




For each of the following, express the value for “y” in radians.

25, y= arcsin% (or sin™" —;—) 26. y = arcsin

Example: Find the value without a calculator.

(g
cos| arctan—
6

Draw the reference triangle in the correct quadrant first.

Find the missing side using Pythagorean Theorem.

Find the ratio of the cosine of the reference triangle. cosé =

2k
P

For each of the following find the value without a calculator.

27. tan ( arccos %)

28. sin ( arctan 1?2]




Take a break — you deserve it!

Tell someone in your family that you love them and note their reaction.

Logarithms and Exponentials

y =log, x 1s equivalent to x = b’

Product property: log, mn =log, m + log, n
; m
Quotient property: log, — = log, m - log, n
n
Power property: log, m” = plog, m

Property of equality: If log, m = log,n,thenm=n

log, n
log, a

Change of base formula: log n=

Oa

log,1=0, In1=0, log,a=1, Ine=1

Because logarithms and exponentials are inverse functions of each other:
logb(b.\") =X, ln(e‘v)=x, blog,,.\' =X, elnx =x

29. Solve each exponential equation.

3

a) 5°=125 b) 8" =16 ¢) 81*=x

30. Expand each of the following using the properties of logs.

a. log 5x2 b) In (%)

10



31. Evaluate the following expressions.

a) eln} b) e(l+lnx)
c) log,(1/3) d) log,,,8
32. Solve for x. Show the work that leads to your solution.
a) 2x+1=
x+2

b) x2-2x-15<0

33. Simplify the expression by rationalizing the denominator.

2

V3442

11



SYMMETRY

If a function fsatisfies f{-x) = f{x) for every number x in its domain, the fis
called an even function. For example fix) = x* + 2x% + 7 is an even function
because (-x) = (—x)* +2(—x)?+ 7 = x*+2x2+ 7 = f(x)

The geometric significance of an even function is that its graph is symmetric
with respect the y — axis.

If fsatisfies f'(-x) = -f(x) or every number in its domain, then fis called an odd
function. For example, the function f{x) = 2x3 + 7x is odd because
f(x)=2(-x)3+ 7(—x) = =2x3— 7x = —(2x3+ 7x) = —f(x)

The graph of an odd function is symmetric about the origin.

——
_‘__/w/

Determine algebraically whether each of the following functions is even, odd, or neither. Show all your work.

34, fx)=x°+ x

35, fx)=-=—

x+1

12



PIECE-WISE FUNCTIONS

A piecewise function is a function that is defined by different formulas in different parts of their domains.

[

E 1 109 I-x ifx=sl T
xample: x) =
x*if x)1 /
L1/
To sketch the graph of f(x), sketch in two parts “/

n=1l-xforx<l

y,=x*for x>1

You try.

1-x x=0

Is the function continuous at x = 0?

x+2 x=<0

37_f(x)={x2+2 x)0

Is the function continuous at x = 0?

13



SOLVING EXPONENTIAL AND LOGARITHMIC EQUATIONS

Show all work.
38. 3¥3 =81

40.  log,(2x-2)=2

14






