Oak Park High School
AP Calculus BC

Isaac Newton Gottfried Wilhelm Leibniz

Summer Packet - 2024

Be sure to show all your work. Credit will not be given for answers not supported by adequate work.

(
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Period

Due Monday August 12, 2024
Post any questions to the Googie Classroom Code: vitaSv2




Topic C: Graphs of Common Functions

Sketch each of the following as accurately as possible. You will need to be VERY familiar with each of these graphs
throughout the year. You may use a graphing calculator for some of them if you have access to one over the summer. If
rou do not have one for the summer, I strongly recommend you use try www.desmos.com. There is an app for Desmos as
well that is free that you can install on your phones. Again, these are VERY important graphs to know. Be very accurate
with regards to “open circles” and “closed circles” as those features may not be revealed on a graphing utility.

1. y=x 2. y=_x2
3. y=x° 4 y:\/,—x_
3 y=|x, 6 y:H




7. y:x% 8‘ y=x%

9. y=sinx 10. y=cosx

=4x <352 -;m  -n ™2 E snr'z
11. y=tanx 12. y:cot_x
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—Ax 32 o {2 3 I




15. y=¢ 16. y=Inx

17. y== 18, py=
- | =[]
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( 19. y=— 20. y=27
X
21. .y=-\/4—x2 22. y:Sin—x
X
g 32 —r




Topic E: Function Transformations

C

If f( x) = x? — 1, describe in words what the following would do to the graph of f (x):
1) f(x)-4 2) f(x—4) 3) —f(x+2)

4) 57(x)+3 5) f(2%) 6 |£(%)

Here is a graph of y= f (x):

C

Sketch the following graphs:
7) y=2f(x)

’ oy e ;
10 -iS 0 1;> 10 —g 0 - 1=§)> -1?0 -;’: 1=D>
10) y=f{x)+2 1) y=|f(x) 12) y= £
; A : '
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L 10 5 [i] 1?0: 10 -TS 0 15{)> -1?0 -; ‘f0>




r ‘ Topic I: Asymptotes

For each function, find the equations of both the vertical asymptote(s) and horizontal asymptote (if it exists) and
the location of any holes.

1) y=;c_;:1s | = y=f—2 > yzzi:és

C
1) y= 2x:_4 8) y=x3—;;:-j:x—8 >) y=x3-120;-l-—24(l+8
10) y= %-— ):_—2 (Hint: Express with a common denominator)

C



Topic P: Exponential Functions and Logarithms

(,S\implify the following:
; 1
1) log, 7 2.) log, 4
4) 510g540 . 5) e]an
2 3 4
7.) log, §+ 10g23-2—~ 8.) log%?— log% 12
C solve the following:
| . 1
_ 2 -
10.) log5(3x——8)—2 11.) log9(x —x+3)—2

13.) logz(x—1)+log2(x+3)=5 14.) logs(x+3)—10g5x=2

16) 3x—2 = 18 17) e3:r+1 — 10

3) ln—l—

{/e_-z

6.) log,2+log,9+log,,8

9.) log, (\/5)5

12) log(x—3)+log5=2

15) Inx’ - Inx* = -1-
2

18) 8x = 52x—-l



Topic Q: Geometry

( .} You will use each of the following formulas in AP Calculus BC. Complete each of the following.

Sguare Rectanyle “I'ra ;;;f;:ﬁd
¥
x x
1l b.‘
¢ hH
P Pesimeber = e Pecimwter=___ .
Arca=____ Arga = Areaw
Circle ‘Triangle Cube '
o
a x
ll x
]
Circimforenoe = o
Pythagorean Theorem {only Volume ~
Area — - . geod for right rinngles) -
Surface Aroa~
Avea (of any triangle) = .
*:‘iphme “Washer” Cylinder
34 r
L) .

Vol =

Aren of the shaded region =

wolumie = |

Find the area between the x-axis and f(x) from x=0to x = 5. Sketch the region to verify.

2) fo)=

Pefy i

K. s

3) f(x)=x

6y -

4) f(x)=x+3

7.) Fill in the four blanks.

'30" .
60°
1 1



Topic R: Basic Right Angle Trigonometry
Solve the following:

(\f point P is on the terminal side of 8, find all 6 trigonometric functions of 8. (Answers need not be rationalized.)

1) P(-2,4) 2) P_(JE,—z)

3)If cos@ = —%, in quadrant IT, 4.)If cotf = 2710 , in quadrant ITI,
find sin@and tané@. ‘ find sin@and cosé.
5.) State the quadrant in which each of the following is true.
a.) sin@>0 and cos@ <0 b.) ¢sc@ <0 and cot@ >0 ¢.) tan@ >0 and sec@ <0



Topic U: Solving Trigonometric Equations

Solve each equation on the interval [0,27;:). Do not use a calculator.

(- ») sin®x = sinx 2.) 3tan’x = tanx

3.) sin’x=3cos’ x | 4.) cosx+sinxtanx =2

(:

5.) sinx =cosx -~ 6) 2cos*x+sinx—1=0



Topic V. Graphical Solutions to Equations and Inequalities

You have a shiny new graphing calculator. So when are we going to use it? A graphing calculator is a tool that
is required on the AP Calculus exam. About 25% of the exam, a calculator is permitted. It is vital you are

( omfortable using if. According to College Board the following skills will be required on the AP exam: plot
the graph of a function, find the zeros of functions (solve equations numerically), numerically calculate the
derivative of a function, and numerically calculate the value of a definite integral. I have created a couple
videos showing the basics including graphing, finding zeros (x-intercepts), finding minimums/maximums,
intersections of graphs, and derivatives. I will be conducting lessons on a TI-84 Plus CE. If you plan to use
another type of calculator, you may need to explore YouTube or other resources for details on using your

calculator.

Use your graphing calculator to find the zeros of each of the following functions. Make sure each equation is
set equal to zero first.

1) 3x°-x-5=0 : 2) 2x*-1=27

( .5) 2In(x+1)=Scosx on[0,2x)

Use your graphing calculator to find the solution (intersection) of the given system of equations.

4 1[f(x)=x ~6.5%% +6x+2

2.2

glo)=1+x+¢e"



Use your graphing calculator to find both a relative maximum and a relative minimum point of the given
function.

(5.) h(x)=2x° —3x" +x—4
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DIFFERENTIATION -~ Definition of Derivative and Basic Derivative Rules

Determine whether the slope of the tangent line to the curve at the indicated point is positive,

negative or zero.
2.)

1.)

3.

|

e
r—l |

4.) Find the equation of the tangent line to the graph

3.)If £(2)=3and f'(2)=-1, find the equation

of the tangent line when x=2.

of f(_x):_x2 —2x—3when x=2.

3
£ +2 , find the following.

3x

5.) Differentiate y = .
x°+1

6.) For the function £(¢) =
'a.) the average rate of change of f(t) on the

interval [1, 4]

b.) the instantaneous rate of change of f (t) when

t=2




At

7.) Suppose that A(x)= %&md 8.) Let f ( x) - {ax b 2| Find all

b +x+1, x>1
g(2) =3,82)=-1/(2)=5 /' 2)=-2 possible values of a and 5 such that f (x) is
Find #'(2).

differentiable at x=1.
Show proper justification.

>'<) I fix)=2 x? + 4, which of the following will calculate the derivative of f(x)?

@A) [2e+a0° +41-2x +4) (B) [y X +4+80-(2x +4)
Ax Ax—0 Ax
(©) 1 2+ A +4]-(2¥ +4) D) O +4+40)-(0x* +4)
Ar—0 Ax Ax

10) Let h(x)= f(x)-g()-

Find 7'(2).
(A) -2 (B) 1
<o 7 D) -1

0 g x

11.) What is g'(3)?




Oak Park High School Name
AP Calculus BC
Unit 3 Review

DIFFERENTIATION - Compositions, Implicit and Inverse Functions

1.) Find % for y=x*«/x+1 and simplify.

| 2.) Find f'(x)if f(x) = cos’ (4x)

3.) Find £'(8)if £(0) =, /sin (26)

4.) Given f(x)=x*(2x—5), find £'(x) and
simplify. o




C

. dzy 2 2 _
5.) Find E.for X +xy+y =3

6.) Find y" for y:E’S;’_x

7.) Find y' for y =Inx* —4x-7

8.) Find # (x) for h(x)=1n

have to simplify.

x(x -1

Jx-2

. You do not

9.)Find y' for y =—4¢™*

10.) Find y' for y =3




22.) Find the derivative of the function f(x)= arccos (3 x° — 1) )

(A) f'(x)= 6x - (B) 'fr(x)___ 3x* -1 :

\/1 +(36-1) Jl ~(3x* ~1)

(C) f’(.)(:):—é—x'2 1)) f'(x):—..,wé'.’.c_;___z_

(3x2 "1) -1 1—(3x2 —1)
23,) Find the derivative of the function f(x)=x*-arctan(5x) .
' _ 10x , _ 10x2

@A) f (x)—_1+25x2 @B 7 (x)_1+25x2
© s)=2ean(se)ep Ter @ f(s)=2eamcm(s2) e 7

24.) Let f(x)=arcsinx—2x.

a) Find f'(x).

b.) Find the equation of the tangent line to f (x) at the point where x=0 .




