AP CALCULUS SUMMER PACKET

A: Basic Algebra Skills

Al. True or false. If false, change what is underlined to make the statement true.

a. [(x3] = yi2 T F
1 2

b. X!XE=X£ T F

c. (x+3)¢=x*+19 T F
2_

d. X -1_, T F
X-1 =

e (d4x+ 12)7=16(x+ 3)° T F

f. 3 +2/x-3=5/x-3 T F

g. If(x+30x-10)= 2 thenx+3=2 orx-10= 2, T F

T: Trigonometry
You should be able to answer these quickly, withowt using calculator and without referring to
(or drawing) a unit circle.

T1. Evaluate Trig Functions without a calculator:

1. cosw E.sjn% 3.sec210
4, tan®0’ 3. csc (-130) b, csr%?
7. cos0 8.sin"' _L Q. cm-'| ﬂl
2 |2
10. tan™'1 11. arcsinl) 12, Tan™ (3}
9 A
13, sm% 14, Sin” | £ 15. arctan

s

T2. Find the value of each expression, in exact form.
a. sini b. cosilz

c. tandz d. secax

Ix Lw
e, ':E'CT f. Cﬂt?



Note: You will need to know your trig identities, Sum & Difference & Double
Angle Formulas:
Memorize the following Trig Identities:

sin® 8+ cos” 8 =1 sec’ @=1+tan’ & csc’ &=1+cot’ 8
win—&) =—zin & cos(—F) =cos & tan(—&) =—tan &
¥ — i ]
m!ﬂ=1+ccrs_ﬂ s.in*fi'=1 cos 28
2 2
s5in 28 = 2 sin fcos & cos28=cos’ 8—sin’ &

T3  Find the value(s) of xin [0, 2) which solve each equation.

a. si1x=% b. cosx=-1
C. tanx=43 d. secx=-2
e. ¢sCx is undefined f. cotx=1

T4. Solve the equation. Give alfreal solutions, if any.

a. sin3x=1 b. 2/3cos{wx)=3
c. tanZ2x=0 d. 4secx+1=9
e. csc(d4x+3)=0 f. 3cotbx+43=0

T5. Solve by factoring. Give alfreal solutions, if any.
a. dsin‘x+4sinyk+1=10 b. cosx-—cosx=10

C. sin xcosx—siniy=10 d. xtanx+3tanx=x+3

T6. Graph each function, identifying » and pintercepts, if any, and asymptotes, if any.
a. y=-sin(2x) b. y=4 +cosx

c. y=tanx-1 d. yp=secx+1

e. y=osC (xx) f. y=2cotx



S: Solving

51. Solve by factoring.
a. X +5x-x-5=10

b. 4x"+ 36 = 40x°
c. (¥-6)*+3x*'-86)-10=10
d. ¥ +8=ux"+8x7

52. Solve by factoring. You should be able to solve each of these without multiplying
the whole thing out. (In fact, for goodness’ sake, please don ¥ multiply it all out!)

a. (¥x+2)°(x+6)"+(x+2}xr+6)*=0
b. (Zx-3) ' (x*-9)*+ (2x-3)°(x*-9) =10
e (3x+11)%x+5)2(2x—1)* + (3x+ 11)* (x+ 5)* (2x-1)*=0

d. 6x?-5x—-4=(2x+1)*(3x -4)?

S3. Solve. (Hint: Each question can be solved by factoring, but there are other methods, too)
a. a(3a+2)% +2(33+2)% =0

b. J2x?+x-6+42x-3 =0

€ Hx+3=x+3
6 ., 3 _,, 2
(2x+1)% 2x+1 2x +1

S4. Solving Inequalities: Selfve and graph the solution

a. |[x-312 b. [x-3=4 C. [10x+8[>2
d. x*-16<0 e x +6x—-16=0 f. ¥ =3x=10



L: Logarithms and Exponential Functions

L1. Evaluate Logarithms and Exponentials without a calculator
1

a. log, &4 b.lng.}a C.logl0 d. lne
3 log, 7 log, sinx
e. Inl f.lne g.3 h. 4
L2. Expand as much as possible.
X+3
2,3 In
a. Inxiy b. ay
c. Ih3Jx d. Indxy
L3. Condense into the logarithm of a single expression.
a. 4lnx+ 5ny b. £lha+5in2
In x
C. nhx-In2 2

(contrast with part )
L4. Solve. Give your answer in exact form and rounded to three decimal places.
a. In(x+3)=2 b. nx+Ind4=1

c. nx+h(x+2)=In3 d. m{x+1)-In{2x-3)=In2

L5. Solve. Give your answer in exact form and rounded to three decimal places.
a. eg¥w+i=] h., 2¥=g4s-1

c. 100e¥n4 =350 d. 2¥=3+1!

(need rounded answer only in d)
L6. Round final answers to 3 decimal places.

a. At f= 0 there were 140 million bacteria cells in a petri dish. After 6 hours,
there were 320 million cells. If the population grew exponentially for £2 0...
_..how many cells were in the dish 11 hours after the experiment began?

...after how many hours will there be 1 billion cells?

b. The Aalf~life of a substance is the time it takes for half of the substance to
decay. The half-life of Carbon-14 is 5568 years. If the decay is exponential...

_..what percentage of a Carbon-14 specimen decays in 100 years?

_..how many years does it take for 90% of a Carbon-14 specimen to decay?



F: FUNCTIONS

Graph each of the following Parent Functions and be familiar with these graphs

1.f(x)=x 2 f(x)=x" 3f(x)=x"
4.7 (x) =|x| 5.7 =~x 6.7 (x) =§
?.f{x}=xil 8 f(x)=¢ 9 f(x)=Inx
10, f{x)=smx 11 f(x)=cos x 12 fix)=tan x
137 (x) = tan™ x 14-;"(1'}:]:% 15 £ (x) = ——
1+x
16.7(x) =[] 17. ) =1 18 £ (x) =11
x

Analyzing Functions

F1. Increasing/Decreasing F(x)
Determine the interval(s) over which f{x) is: J‘
2. Increasing _/;(':h
-
b. Decreasing 1
c. Constant
d. Linear

e, Concave Up

f. What are the zeros of f?

g. For what values of x is fix) discontinuous?

F2. Compositions
1. Let f(x)=3x* and g[x}=i—:5;, find the following:

a. flg() b. 2(f(x) e

d. Domain, Range, and Zeros of f(x) e. Domain, Range, and Zeros of gx)

Find £ and verify that (f= f')(x)=(f" = f)(x)=x.
2. fx)=2x43 3. flx)=x"-1



F3. Piecewise Functions:
Graph and then evaluate the function at the indicated points.

[ 3x+2, x=3
Lo J@=1_ s xe3
a. f(2) b. f(3) . f(5)
x*-1, x=-2

4 -2=x=l

270=1301  1x3
x -1 =3
a. f(-3) b. f(-2) c. f(2) d. f(5) e) f(3)

F4. Even/0Odd Functions

Show work to determine if the relation is even, odd, or neither.

a. flx)=2x"-7 b. fix)=—4x"-2x C. fix)=4x"—4x+4
d. f)=x-—t e FE)dx]—+1 f. f()=sinx+x
X
F5. Domains of Functions: Find the Domain of each.
—_7 P I_ sy _
a. y=332 b, y=X =% c y=X %6
dx+1 2x+4 ¥ —3x-18
2 2x-9
d. y= B, y=ofx—3—ofx+3 f. y=
X 2x+9

Fo. Asymptotes

Find the equation of both Horizontal and Vertical Asymptotes for the following functions.
Find the coordinates of any holes.

x+4
Y"1 b. YEE
x'=2x+1] d. ve x: -0
- x-3x*-18x



R: Rational Expressions and Equations

R1. . ) Hole(s): (x, ») | Horiz. Asym., | Vert. Asym.(s),
Function Domain if any if any if any
4x% +7x-15
a.| flx)=
(x) 8x% -14x +5
L ¥ _
b.| F(x)= 38X’ -48
X
by +4
flx) = ki ki
C. ski ski
J3xZ—10x-8 g g

R2. Write the equation of a function that has...
a. asymptotes =4 and x= 1, and a hole at (3, 5)

b. holes at (-2, 1) and (2, -1), an asymptote x = 0, and no horizontal asymptote

R3. Find the xcoordinates where the function’s output is zero and where it is undefined.

2,
a. For what real value(s) of x, if any, is the output of the function F(x) = sz 4
e’ -1
-..equal to zero? _.undefined?
: . cos® (zx )
b. For what real value(s) of x, if any, is the output of g(x) = —2
sin x +

-..equal to zero? _.undefined?

G:  Graphing

G1. PART of the graph of Fis given. a. Complete the graph to make Fan EVEN function.
Each gridline represents 1 unit.

"1 7 7] b. What are the domain and range of fven?

c. What is feen(-3)?

d. Complete the graph to make Fan QDD function.

e. What are the domain and range of £ad?

f. What is faa(-3)?




G2. The graphs of fand gare given. a. FY5) =
Answer each question, if possible.
If impossible, explain why. b. F(A5)) =
Each gridline represents 1 unit.
' c. (g=r)3) =

T d. Solve for x» flg(x)) =5
e. Solve for x» Filx) = g(x)

For parts f — i, respond in interval notation.

f. For what values of xis F(x) increasing?

g. For what values of xis g(x) positive?
h. Solve for x1 Ff(x) < 4

i. Solve for &1 Flx) =2 gdx)

G3. Given the graph of y= F(x) (dashed graph), sketch each transformed graph.
a. b d

R C. .
y=flx+2) y=2f(x) y= (x| y=rf29+1




