®

_yé[\/o"f‘ Po« A ﬂma{ﬂ, K
NO CALCULATOR!!! K Vo “""’“7 wovk «

lleen f(x) = x> — 2x + 5, find the following. =~ i —|
1. f(-2)= 2. f(x+2)= 3. f(x+h)=

Calculus - SUMMER PACKET NAME:

| Use the graph f(x) to answer the following,. B T

4. f(0) = IOE FG@ |
4 ’)WAM
f-1= f(=2) = T
f2) = f3) = T
NP
\\ /
f(x) =2 whenx=79 f(x)=-3 whenx=7? *

erte the equatmn of the lme meets the followmg condltlons Use pomt-slope form
y-yi=m@a-2x) . ] .

5. slope = 3 and (4,—2) 6. m = —z-andf(—-S) =7 7. f(4-) = —8and f(—3) = 127




(Ve e oquation of he fangen ine i point sope form,_y =yi =me =)

8. The line tangent to f(x) atx =1 9. The line tangent to f(x) at x = —2
Y- i [
\ [f(x) / fix
\ / f
{7 /
\
/ A
‘ .
Tangent line

Tangent line

10. Which choice represents the slope of the secant line shown?
7-2 f(1)-2 7-1(2) f(D~F ) ¥ /
A) f(N-f(2) ) 7-f(2) ) f(7)-2 D) 7-2 \ ///
? /
f(x)
£3 / ]
/
)4

Secant line

\ f(x)
11. Which choice represents the slope of the secant line shown? \ %
A) [ —~f(x+2) fx+2)-f(x) o fOA2D)-~f(x) — )</ | R

B C e
X+2-x / X+2=-x / x—(x+2)
]
) x+2—-x : +
FO)=f(x+2) X x+2
Secant

line



12. Which choice represents the slope of the secant line shown?

fGeth)—f(x) x—(x+h) fGet+h)—f (%)
A) x—(x+h) ) Flx+h)=f(x) ©) x+h—x

Fx)—f(x+h)
D) x+h—x

13. Which of the following statements about the function f(x) is true? \

L f(2)=0
II. (x + 4) is a factor of f(x)

1L f(5) = f(-1)

(A) Tonly

(B) I only

(C) III only

(D) Iand III only
(E) II and III only

N
f(x)
Secant
line .
,{' x+h
\ ) o
\ \
\ \
5 \_M/_z \ \
\
\
\
|

Find the domain and range (express in interval notation). Find all horizontal and vertical |

_asymptotes.
14. 15. 16.
E |
/ \ 1
L/ : N \ ™ /; .
N o feeeda e on T 0 o roue 4 L] [ e 3
Z, \ ; 3 5 e, B e kL 3 el
BB B R A i \ﬂ \ /‘
2 i
; > !
. }
Domain: Domain: Domain:
Range: Range: Range:
Horizontal Asymptote(s): Horizontal Asymptote(s): Horizontal Asymptote(s):
Vertical Asymptotes(s): Vertical Asymptotes(s): Vertical Asymptotes(s):




[ MULTIPLE CHOICE!”

17. Which of the following functions has a vertical asymptote at x = 4 7

x+5

(A) x2—4

) x%—16

xX—~4

4
©) —

X+6
(D) x2=7x+12

(E) None of the above

18.

x%-5x+6

Consider the function: (x) = —3—,

I. f(x) has a vertical asymptote of x = 2
II. f(x) has a vertical asymptote of x = —2
III. f(x) has a horizontal asymptote of y = 1

(A) TIonly

(B) IIonly

(C) Tand I only
(D) II'and III only
(E) I, I and III

. Which of the following statements is true?

28.




Need to know basic trlg functlons in RADIANS' We never use degrees You can elther use the
Unit Circle or Speclal Triangles to find the followmg ; ,

31. sing 32. cosz 33, sin2m
34, tanm 35. secg 36. cos%
37. sin= 38. sin172 39, tanZ
3 ) 2 4
S
40, csc% 41. sinm 42, cosg
43, Find x where 0 < x < 27, 44, Find x where 0 < x < 2m, 45. Find x where 0 < x < 2m,
sin x =% tanx =0 cosx =-—1
Solve the following 'equzi_tiigns{ 'V,Reniemb,erfé,b =1andln1=0.
46. e* +1=2 47, 3e*+5=38 48, e** =1
49. Inx =0 50. 3—Inx =3 51. In(3x) =0

52, x2=3x=0

53. e* 4+ xe* =0




67 v =e*
4

55. sinx = 1 56. cosx = —1
2

57. cosx = ?

58. 2sinx = -1 59 cosx = g

61. tanx =0 62. sin(2x) =1

| For each function, determine its domain and range.

Function Domain

Range

64, y=+vVx—4

65. y = (x—3)?

66. y =Inx

68. y=+v4—x?

60. Vx 70. elnx




72. In1 73. Ine’ 74. logs:

75. logi, 8 76, In 77. 273

78. (5a*/3) (4a3/2 79, A7 5\ 72
( )( ) 12x_%y"5 80. (4a /3)

81. (f +h)(1) 82. (k—g)(5) 8. f(h(3)
84. g(k(7)) 85. h(3) 86. g(g(9)
87. f1(4) 88. k~1(x)

TR Te) 0. 9G @)




The following formulas and identities will help you complete this
packet ’

LINES QUADRATICS
Slope-intercept: y=mx+b Standard: y=ax®+bx+c
Point-slope: y —y; =m(x — x,) Vertex: y=alx—h)?+k
Standard: Ax+By=C Intercept: y=a(x—p)(x—q)
Horizontalline: y = b (slope = 0) Parabola opens: upifa > 0
downifa <0
Vertical line; x =a (slope=undefined)
Quadratic formula: x = ZbiVb?—dac
Parallel > same slope ' 2a
Perpendicular - opposite reciprocal slopes
EXPONENTIAL PROPERTIES LOGARITHMS
X% xb = xa+b (xy)? = x%y* y = log, x is equivalent to a¥ = x
z_: — b I = xm/n log, (mn) = log, m + log, n
0=1(x=#0) (f)a _x logy, (—Tr-l-) = logy m —log, n
X7 = X I =75 n
logy (mP) = plog, m
1 ] 1 . sinx A COSX
CSCX = — secx = cotx = tan x = cotx = —
sinx cos x tanx Cos X sinx -
sinx + cos?x =1 tan®x + 1 = sec? x 1+ cot?x =csc?x
sin(2x) = 2sinx cosx cos(2x) = cos?x —sin®x or 1—2sin’x or 2cos?x—1




v

The .GEH Circle

Positive: sin, csc Positive: sin, cos, tan, sec, csc, cot
Negative: cos, tan, sec, cot Negative: none

0,1
) ﬁ, V3
2 2

Positive: tan, cot Acw |Hv Positive: cos, sec
Negative: sin, cos, sec, csc i Negative: sin, tan, cse, cot

EmbeddedMath.com
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©

E '\\ /’ P
Pf‘éP@t‘ﬂes of Families of Functions / vf “y f@ @
Name Graph Algebraic | Com‘inuifry Extrema | End | Symmetry | Asymptotes | Domain and
] Equation MAX Or rin | Behavior  [2ven ,0dd { Range
iiﬁ::.'x | A . AS;:; | 084 rone |pi (~o0,90)
Z,. yay! | Nobeds| mene eon rotale N ol xvaldes
A 1 - s xe ae, (-52,00)]
o () L AOU " k) | O w ;G
ne Q,JM%M s J _ 'J/‘T i) _ &—- adl U vafues
Quadratic MO AW | Ae v ga
Funetion | As j& k;ven NONE, D2 (s ‘“7
4 min J canFlip
tontinaous | ot (00) |As fo- 00 i i R [0) <)
Qotalpola, | Yy e o“uam
Cubig Functlon | ‘ afent ASY-» (8 Bt (-ea,0)
' NS fros none Yoo | OB none D (e X
YEx® ol ' C ¢ (-en,29)
. * wobe  [Asx>eocn g
T "“"“"ELA’\‘:’Y L}é ~ed .
Raﬁoﬂﬂl jonng . i(\%(\ﬂ,e i ) . A': X " O Dit (0 o '0)
Function : &9 | 'X _ Aiﬁw(ﬁm"ﬁ \ONe, As X“’i A OPD \/( ANiS) 0 (0, o]
Recigmwﬁ 0 WA~ JAS X3 =9 [HA 4=0 e (o o)
Funchion foyeghte g0 (18) | u(0,0)
Square Root ' 364 .
Functioh o ‘ P‘Sfa @ | pen | noao Dy Lo, wa) h
YEIR [y b ol ' L ED, « ;
Uardinans | odos 1 E0, o) :
v ‘ N . # '|
I X N O\S X - sﬂ’) 5
5@ (55 | Ydae X




Properties of Families of Functions

M

| Natne. Graph | Algebraic | Continuity |Extrema | End Tsymmetry |Asymptotes | Domain and
| Equiation : .} Behavior ' ‘Range -
Absolute Value 0YoS N A x>0 | 5 - ' 1y (g g R
Function vel : | _ \QM%S ok )_A(;S»» o QA | o | D (-2 .w ))
Vo x s o T . AT 3
! W‘%\\ Gwn) 1ty e een ,ﬂ”[:‘m .
| " | g |
 Exponential ' /‘ SRS 5 % s {1y (e, 59
Function Y= e 2 NONSn A N nond. | Rﬁﬁwb; b’( :
=] 5] Ry
Yz gt wt&“\ phe K3 - ‘ '
] : \j >0 . | RPRGA
‘_Li;ogm;n.‘fhmlc W"‘/ A Ko s —y WV y=0 D (’0; w)&_; s
e AT e | ¥ | Q. (+sa180)
P e \(-ﬂa ety |
. (\j R :
‘| Sine Funetion . ' &bsmm Duts pt ‘ 'bv“(ww 7)) |
‘ L\ e ,)M’ @Us-l | axlet | oob  [hore |50
B Viriwiae ')37*“ 1 olos e {oscatiakes S EATRN
’ \J\ @ N N wr\m* i
| . 171 fiapases
. ! \ - | oY !
Integer . Yealx] ) e s | NGRS PELe
Function/Sfep |. L_,‘Mj : (ﬂi’;‘ ré”;f -*) Neve.. [/ Q@ el wwq:W :
Function .}~ H Tk : ' | As ¢t v : P .
L ' \/\%eow ' |- Yo
*('w, ov:\* o & D‘j o Hae Sveo&es:% N
At Qﬂ\&ssw%amfev Qquiad do K
Crndel  [1#51=( predle( [Nes




Calculus - SUMMER PACKET | NAME: Dol it oS
Sunmlex + Math = (Best Summer Ever)?
NO CALCULATOR”'
| Given f(x) = x* — 2x + 5, find the following. s ]
1, f(~2) == 2, flx+2) = 3. f(x«f-h)w
5 (-5)=(-3) %%*5 & w\\ (<)~ 5
)=ty s GerYoen) =205
= VTSRV IER S PR T
§(-3)=\3 X A<t 5 " "
P A R R EP TN B
[ Use the graph £(x) to answer the following, L e T e T
4 f0) = =Y iy = DVE @’W‘é;“”% FGO | p
W\%& X 3;%/
fen=-3.5 f(=2) = =2 T
P YT w wh W e} ) ; FI
foy= NECLRD oo AR }
We?i%ab U 7
Flx) =2 whenx=? f(x) = —3 whenx= ; 4
ernrch. B e PL PP \ 5

Wr. ite the eqnahon of the lme meets the following cenditmns Use yaint»siape fo:m e
y yl—m(xmxi) Loy L iy - Ll

5. slope = 3 and (4, ~2) 6. m = Mgandf(mg) = 7. f(4) = -8 and f(wa) =12

W-—2=3 (< -4 _2e"8 2o
| TomTq - F

5%&23&“%) .\3%?««& -3 éx “t*S) “ﬁml.}:‘“ (xﬂf‘s)
DS = .,.,__(x,..@




@ ‘Wirite the equation of the tangent line in point slope form

8. The line tangent to f(x) at x = 1

\'\& l/’ FG) e slope of 4
SR [T A s m=-2
/ Pbiﬂ"‘: is Cl)l)
A 3 : /
ARENNN Y gp=mlx X';\)
N \ t‘i‘.(‘l'):'a(xul>
Tangent line \/

9. The line tangent to f(x) at x =

)
NENNZEE
Gy i 0L
i \,|_I/
N 1 { /
‘iia,ngént.!f&g
|

10. Which choice represents the slope of the secant line shown?

72 £(7)-2 -£(2)
A) F)-F(2) B) 7-£(2) ©) f(7)-2

*‘SL’CW\"‘ 1!‘% is "Hle /(/'M_ */'lm'(‘ t'*’"llevs"ec't"s ‘/’ émvv-(_, ‘7

c«?‘f cQ ,om‘ﬂ‘*fs

S’H%: 9
Xy =X,

£(F)-$(2)
# -

11. Which choice represents the slope of the secant line shown?

E) FODF ()

x¥2-x

A) fx)-f(x+2)

xXAd-x

vy f{2)-f{x)
C) x-{x+2)

(2,723

Secant line

f(x)

»

7 (x-fa , ("(xw.{)

- Ab B
D) FEO-fet2)

sz-‘jl “c()('fﬂ A x)
AR -

%;"X=

S‘ibf)e’ :

H¥2 = K

Secant
line



12. Which choice represents the slope of the secant line shown?

x{x+h)

) [leth)-f(x) ,
Fleth)~fx)

x—~{x+h)

B)

D) L) feth)

w0

13, Which of the following statements about the function f(x) is true?

L f@=0
II. (x + 4) is a factor of f(x)
1L f(5) = f(~1)
(A) Tonly
(B) II only
(C) M only

). Land IIT onl
(E) IT and III only

Find the domain aad 1ange (expl ess m mterval notatmn} Fmd all h&i rzontal and vemca!

asvm;)tates o , ,
14, 15, 16. ’
lg : : : ‘ 2 j,; Ps E,,.‘,, .(EA» e
f'\ g v o 3 i = EEE sM«"‘ ]
IEEEER RN . : {‘ -]
5 i s ; o :
Domain: (<ee,-DU (-, V(1 o) | P omain:Ges,~1)u (+1,3)U (329 Domain:Ceo,~3u3,-Dulae)

Range:

Range: C"”’ o0, ‘w)

oo B0 (s,

Horizontal Asymptote(s):

i
oY v

Vertical Asymptotes(s): ::m

Vertical Asymptotes(s): :’f ‘

-,

Horizontal Asymptote(s): wzo

Range: m)

Horizontal Asymptote(s):
o

Vertical Asymptotes(s) /< w2y,




i

[MULTIPLECHOICE,. . ¢ e

17. Which of the following functions has a vertical asymptote at = 4? W a8 Veefizal as. ,7,7{)& P
®) 5

L

éj Sfe'c"fiy ,;vl'enomfyw/sv )

®) Lk

Xtk

©) ==

7 x4l

X""é -5 x-4=0 3x=l VM””)’W( &0‘ x=3 ’"W() X’;L)"
(MK' l})(){w-;?) W32 X=X Afjﬂf/\)@f

18. Consider the function: (x) mQ——M;g:é . Which of the following statements is true? 3‘4;" ~tocp t
s ,Mdol\ I. f(x) has a vertical asymptote of x = 2 (X X -2
Aeq ik (;2 3
J dip 1L f(x) has a vertical asymptote of x = 2 , '
o the 1% o |

" licies S III. f(x) has a borizontal asymptote of y = 1 (% (x+£l> P VA ot
PN, ‘
“ \

. e '
< e (zbgrfoniy% f] = X=-n
(B) T only '
A x=
(C) Tand Il only hole o x= Q.
C ED) 11 and 1 only ™
(E) I, ITand ITI

19. Vx% + Vix 20, V¥ ¥ 1 AL
_ *,
% . & % o
X4 (3) (> 1) (e
1 2 1 1 4 1 .
22. o 23, ;—x-g-f—z-x/?{i 24, ww\/ﬁg
}{ﬁ. a 34

28 e+t ) 29, x7% 4 23 30. 2272 4 Zx

1 , S .3
+ vl NS sy




Need to knew basic trig | functieias in RADIANS' We nevex use degi ees Yau cau eiﬁlEi use the

Unit Circle or Special Triangles to find the following.

33. sinZr )

* I~ ;? n {

31 s.mﬁ %5\ 32, Cﬂ% ’\/%_‘

34, tanm 35. sec~ . 2136, cost JE

e 2 wwdefired D

. g s . i}g . l{

37. sxng “\]éi 38. sin > m\ 39, t&l‘lé )
e T sinm "

40. csey ) 41, sinm o 42, cos «%i

43. Find x where 0 £ x < 2,

44, Find x where 0 < x < 2m,

45, Find x where 0 £ x < 2m,

, 1 .
sin x mw?: tanx =0 cosx =1
% AN, ;;’ O, M and 2N e
Solve the following equations. Remember ¢ =1andIn1=0.
46, e* +1 =2 47. 3e¥ + 5 =8 48, 92"”1
&= | =73 (f\Gf’ -«aLhL’b
LA (%“):l Lr\(ﬂ €=\ Pac =
‘x\ e = Lv"‘\‘
49. Inx =0 50. 3~Inx=3 . In(8x) =0
e < -lase= o @ e
. (X\'ﬁ“;‘;@ -
\
=\ X= 4
52, x* - 3x =0 53. e¥ 4 xe* = ( 54, g% —g¥ =
% (x-3=0 &(14>)=© é‘(é‘ N=o
gho 1+x=0 e~§: -1z
X=0 X=3 e [X=-\] [Fohwe (€=

w -



(¢

[ Solve the following trig equations where 0 < x < 2.

! e ,
58, sinx = > 56, cosx 1 57 cosx :‘;%3“

- Sx <z '
=3 o SF <=1 w= 1L el L7

58, 2sinx = -1 C0 e e o Y2 X)L VE
Siricz ’”ﬁ 59, cosx = 5 60, cas(z) -

T

| Lo ()
1 ¥
3

61, tanx = 0 62. sin(2x) = 1 63 Sm(ﬁ) V3
1 o . - - _ g p)
Tot O Sdxz o QX—\D): vl I -% X B %m‘_é;ﬁ

X:‘g‘:' and\ X; 521/

X=0, I, oM

[ For each function, determine its domain and range.
Function - Domain

64. y = ¥ — 4 X 2>

65. y= (x —3)? | Y‘K e\

66. y=Inx ;><>¢3 m

67 =T S =

68. y=vA—x2 ~ LS X

[Simplify. 7
6. Y= x>
Y

XJ

# Pt




72. In1l 73. Ine 74 ‘;Oggg
© 7 (e,
-
5. fﬂgl/ 8 =z 76. I3 Cogunl orke 77. 275 )
Lﬁﬁ,& (}E\‘) 2 'ﬁ%ééﬁk% w;fi/
a,
-3 ol Bl Y2kt 3
“

78. (8d°s 4a3/? 79. wi*’i%’:im 57\ /2
(5a ;i; ) N 12@{352 s 80. (4a’2)
it Eale -

f (x) = {(3,5), (2.9, wny g(x) Vx
h (x) - (3, 2)’ (4.3) (1, 6)} b (x) Lyt -E-'S y then determine each ef the foilowing
L. (f +m)(1) 82. (k“g)(S) 83. f(h(S))
S+ (1) k()= = (5) $(
7 4 b (35487 = (=)
= 30—4& A
84, f(k*(7))) 85. h(3) 86. g(9(9))
W 745 =NJC
20 = P>
J5ao% = sl | Ve -3
87. F1(4) 8. k()
= W+ 5
Ny e N
k5“::‘:%\] =5
89. k(g(x)) = Cm?“*“ < 90. g(f(2))
X 4 ) = N
>t D \







Arithmetic Operations
ab+ac=a(b+c)

¢ bc
a+c_ad+bc
b d bd
a—b_b—a
c—d d-c¢
b
A btc, a0
a
(b) ab
al — ) =—
c c
a ac
b\ b
(2)
a c_ad—bc
b d_ bd
a+b a b
= —+4 —
c c c
a
(5) _ad
< bc
(2)
Properties of Radicals

1
%:aﬁ

wa =

YVat = qa,if ais odd
Vam = |a],

Nab = ¥a ¥b

if aiseven

Precalculus Cheat Sheet

Basic Algebraic Properties

Exponent Properties
atq™ = ghtm

(a®)™ = gnm

(ab)™ = a™b™
a "t =—

an
(a)-n_<b>"_b"
b “\a/ T ar
a™ _ 1
il
a®=1,a+0
a\® a”
(5) =%
1
s

n 1\ 1
am = (am) = (a™)m
Properties of Absolute Value
la| = { a ifa=0 '
H=1a ifa<o

la] =0

|ab| = |al|b]

la + b} < |a| + |b]

|—al = lal

ﬁkﬂ
b1 |b|

Distance Formula

If (x4, y1) & (x5, y,) are two
points, the distance between
them is:

D =/(x;—x)% + (y, — ¥,)?

Complex Numbers
i=v-1, i*=-1
V—a=iva, a=0

(@ +bi) + (c+di) = (a+c)+ (b + d)i
(@a+bi)~{c+di)=(a-c)+ (b —d)i
(a + bi)(c + di) = (ac ~ bd) + (ad + bc)i
(a + bi)(a — bi) = a? — b2

Complex Conjugate:
(a+bt) =a—bi

Properties of Inequalities
Ifa<b,thena+c<b+c
and a—c<b—c.

Ifa < bandc > 0, then
ac < bc and%<-§.

Ifa < bandc < 0, then
ac > bc and%>§.

Properties of Logarithms
log.(a) =1, Ine) =1
log,(a®) = x, In(e*) =«
log,(1) =0, In(l)=0
qlogda(®) — X, el = o

loga(xy) = log,(x) + loga(y)
In(xy) = In(x) + In(y)

loga (5 ) = loga() ~ loga»)
In ( 5) = In(x) — In(y)

loga(x”) = ylog, (x)
In(x?) = yln(x)



Factoring Formulas
x2—a’=(x-a)(x+a)

x% +2ax + a® = (x + a)?

x? —2ax + a* = (x — a)?
x*+(@a+b)x+ab=(+a)x+bhb)
x3 +3ax? +3a’x + a® = (x + a)?
x® —3ax? +3a%x —a® = (x — a)®
¥} —a®=(x—-a)x®+ax +a?)
x3+a®=(x +a)(x? —ax +a?)

Square Root Method
Ifx2 = k, then x = +Vk

Completing the Square
Forax?+bx+c=0, a+ 1:
Divide by the coefficient of x2,
then follow the steps below.

For x2+bx+c=0, a=1:
1. Move constant to RHS:
x% +bx = —c

2. Take half the coefficient of
X, square it, and add it to both
sides:

2

b\?> /b
2 Y _(Z) _
x+bx+(2) (2> ¢

——3-Factor-the-L1

Precalculus Cheat Sheet

Factoring and Solving

Quadratic Formula
If ax?+bx+c¢c=0, a+ 0:

_ —b +vb2 - 4ac
- 2a

If b? — 4ac > 0, then:
Two distinct Real solutions.

X

If b? — 4ac = 0, then:
One Real solution.

If b?> —4ac < 0, then:
Two Complex solutions.

Absolute Value Equation
For some positive number a.
If |x| = a, then:

xX=a or x=-a

Absolute Value Inequality
For some positive number a.
If x| < a, then:

—asx<a

If |x| < a, then:
—a<x<a

If [x| = a, then:

X<—a or x2a
If |x| > a, then:
x<—a or x>a

Solving Rational Expressions

Solving Radical Expressions
1. Isolate the radical to one
side of the equation.

2. Remove the radical by
raising both sides of the
equation to a power thatis
equal to the index of the
radical.

3. If a radical still remains,
repeat the previous two steps.

4. Solve for x.

5. Check your solutions!
Remember that even-root
radicals are nonnegative:

If n is even, then Vx > 0

Finding an Inverse Function
If f(x) is a 1-1 function:

1. Replace f(x) with y.

2. Interchange x and y.

3. Solve for y.

4. Replace y with f~1(x).

5. Check your work!
o f(x)&fH(x)are

symmetric about the
diagonal line y = x.

¢ Domain/Range:

BUNCE

4. Apply Square Root Method:

SNER

5. Solve for x:

S NEE

2. Make note of what x-values -

make the denominator zero.

3. Multiply both sides of the
denominator by the LCD to
clear the expression of all
fractions.

4. Solve for x.

5. Check your solutions!

1. Find the Least Common Dy = Rp-1
_Denominator (I.(‘I’)) amongst N
the rational expressions. Rp = Dg—

o Composite Property:
(fofM) =x
Fref)x)=x



Circle

(x=x)2+ (= y,) =77
Graph is a circle with radius [r|
and center point (x,,y,)

Constant Function
y=fx)=a

Graph is a horizontal line

passing through the point (a, 0)

Line
y=f(x)=mx+b

Graph is a line with slope m
and y-intercept (0, b)

Slope:
The slope of the line passing

through points (x;,y,) and
(x2,¥2) is
Y2a— W1

xZ'—'xl

Slope-Intercept Form:
y=mx+b

The equation of the line with
slope m and y-intercept (0, b).

Point-Slope Form:

Yy —y1=m(x —xy)
The equation of the line with
slope m and passing through
the point (x4, y1).

Quadratic Function 1
y=fx)=ax*+bx+c

The graph is a parabola that
opens upward ifa > 0 or
opens downward if a < 0.

Vertex:

(D)

Precalculus Cheat Sheet

Functions and Graphs

Quadratic Function 2
y=f()=alx—-h?+k

The graph is a parabola that
opens upward ifa > 0 or
opens downward if a < 0.

Vertex:
(x,y) = (h, k)

Logarithms
Definition:
y=log,(x) & a¥=x

y=hnkx) © e¥=x

Common Logarithm;
log(x) = logyo(x)

Natural Logarithm:

In(x) = log,(x) ,e = 2.7182.

Domain of log,(x) & In (x):
x>0

X-Intercept:

log,(1) =0, In(1) =0

Algebra with Functions
fF+9)x) =)+ gx)

f =) = £(x) — g(x)
FN@) = fF)g(x)

(£)or=L2

g 96 9@ =0

Difference Quotient
fx+h) = f(x)
h

Composition of Functions

(f e 9)(x) = fg(x))
(g o ) = g(f(x))

Translations
For afunction y = f(x):

Yertical Shifts:

Ify = f(x) + k, then:
Shifty = f(x) up k units.

Ify = f(x) — k, then:
Shifty = f(x) down k units.

Horizontal Shifts:
Ify = f(x — h), then:
Shifty = f(x) right h units.

Ify = f(x + h), then:
Shifty = f(x) left h units. -

Reflections:

Ify = —f(x), then:

Reflect y = f(x) across x-axis.

Ify = f(—x), then:

Reflecty = f(x) across y-axis.

Ify = —~f(—x), then:

Reflect y = f(x) across origin.

Stretching & Compressing

Yertically:

For a function y = af (x).

If |a} > 1, then:

Vertically stretch y = f(x) by
a factor of a.

If0 < |a| < 1, then:
Vertically compress y = f(x)
by a factor of a.

Horizontally:

For a function y = f(cx).
If |c| > 1, then:
Horizontally compress

y = f(x) by a factor of c.

If0 < |c] < 1, then:
Horizontally stretch y = f(x)
by a factor of c.
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Definition of the Trig Functions - Formulas jand ldentities

Unit Circle Definition

Right triangle definition

For this definition we assume that For this definition 4 is any angle. tan(d) = sin(6) cot(6) = E sin Amv - /1 — cos(6)
0<f< w oro° < ¢ < 90°. i ) n_x”m@ﬁ. sin(6) 2 2
Tn WN\ Reciproca Mmz ities . ) o8 Amv _ HE
/ 1 QWOA%V = WMZAQV m_:ﬁmv = ﬂoﬁmlv 2 2
hypotenuse [ — g ,
opposite | 7 // sec() = I cos(f) = 1 tan (2 = 4, /L=c0s(0)
— » L cos(f) sec(f) , 2] 1+ cos(8)
1 1
) cot(f) = Tan(d) tan(0) = 1) | Half Angle Formulas (alternate form)
adjacent Pythagorean ldentities sin’(6) = WG ~ cos(20)) tan?(4) = 1 - cos(6)
sin(g) = PO goo(g) = MUPOIOMSE A . in?(6) + cos’(6) = 1 - cos?(6) = } (1 + cos(26)) L+ cos(20)
<co. enuse opposite sin(g) = Yy csc(f) = = ) 5 .
cos(8) adjacent sec(f) hypotenuse 1 y tan®(6) + 1 = sec®(9) Sum and Difference Formulas
hypotenuse adjacent cos(f) = Z ==z sec(d) = 1 1+ cot?(8) = csc%(h) . sin{a % B) = sin(a) cos(B) = cos(a) sin(B)
opposite adjacent 1 z . .
tan(f) = ——— cot(d) = ——— cos(a % B) = cos{a) cos sin(c) sin
A v mthOws.n m v O_ubom:”m ﬁNJAQv _ N OQRS _ W m&wao&a muo_.—.._q:_mm . m Qv A v AQV + A v b@v
z Y sin(—#) = —sin(6) csc(—f4) = —csc(f) § tan{a) + tan(B)
. tan(at ) = —————— -
Facts and Properties cos(—8) = cos(6) sec(—6) = sec(6) 1 Ftan(e) tan(g)
Domain Period Product to Sum Formulas

The domain is all the values of 8 that can be

- plugged into the function.
sin(d), # can be any angle
cos(f), 6 can be any angle

tan(d), 9 # As\._. Wv 7, n=0,%1,%2, ..

csc(d), 6 # nwr, n=0, £1, £2,...

sec(d), § # A: + Wv T, n=0,£1,+2,... radians then sin(a) — sin(B) = 2 cos AQ.NT mv sin AQ 5 v
csc(wh) —» T= ot _ 7T d _ 180t

cot(d), 0 # nw, n=0,£1,£2,. .. B0z (T @d o s=— Gos(a) + GoS(f) = 2605 Acl J cos AoTuv
sec(wd) — T= 2 2

Range

The period of a function is the number, 7', such
that f (8 4+ T) = f (). So, ifw is a fixed number
and 4 is any angle we have the following
periods.

sin(wd) —» T=
cos(wd) — T=

tan(wd) - T =

cot(wdy — T=

The range is all possible values to get out of the function.

Tangent and Cotangent Identities

tan(—f¢) = —tan(d)
Periodic Formulas
Ifnisan integer then,

sin(f + 2mn) = sin(6)

cot(—8) = — cot(0)

csc(f + 2wn) = csc(f

cos(f + 2mn) = cos(8) sec(d + 2mn) = sec(d

tan(f + mn) = tan(9)

cot(f + mn) = cot(8)

Degrees to Radians Formulas

If z is an angle in degrees and ¢ is an angle in

Double Angle Formulas
sin(26) = 2 sin(6) cos(F)

cos(28) = cos?(f) — sin(6)

Half Angle Formulas

sin(e) sin(B) = 3 [cos(a — B) — cos(a + B)]
cos{a) cos(8) = 1 [cos(a — B) + cos(a + B)]
| sin(c) cos(B) =  [sin(a+ B) + sin(a — B)]

Lisin(a+ B) — sin(o — B)]
Sum to Product Formulas

sin(c) + sin(B) = 2 sin Aol. mv cos AQ M mv
-8B

cos(a) sin(B) =

2

cos(a) —cos(B) = —2sin Amiw. mv sin AQ Imv

Cofunction Formulas

= 900s2(f) — in(Z - 6) = cos(# ) =sin(g
—1<sin(B) <1 1 < cos(f) <1 =2cos’(f) —1 sin Ama v cos(f) cos Aw v sin(8)
—c0 < tan(d) < oo —o0 < cot(f) < oo = 1—2sin’(9) csc A.m. - mv = sec(d) sec Am - mv = csc(f)
9) > 1 andsec(d) < —1 6) > 1 andcsc(6) < —1 _ _2tan(6) T _e)= T _g) =
sec(f) > 1 andsec(d) < csc(6) > 1 and esc(f) < tan(20) = = tan Am mv — cot(§)  cot (2 mv = tan(8)

© Paul Dawkins - https:/ftutorial. math.lamar.edu

© Paul Dawkins - hitps://futorial. math.lamar.edu
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3) % o ) = ff’z{' = sy » x? f{x) = ¥ fix) = % o) =« O < ! ®2+1)(x ~2)
f:(:n)xun: rﬁ)mf Ahs(:lito \l(ﬁl'ue (‘()Qm:(:;t( l’::?c;;cr[ ! Q‘:Zam:‘(e e aé:?.u ot Cale tan Hiw) = Fex) = fogy x AT R (¥ ¥ | 1))
Esponentin Togarithule. Recipeoeal Rational
» Transformations " Set
Transformation Function Description Transformation Function Description
Horlzontal Shift fix+h) Shift feft A units Vertical Streteh/Compress afx),a>1 Stretch vertically by a factor of o
fix -h) Shift right h units af(x),0<a<l Compress vertically by a factor of g
Vertical Shift fld +k Shift up k units Horizontal Stretch/Compress flax), a>1 , 1
Corpress horizontally by a factor of —
f(x)- ¥ Shift down k units a
flax),0<a<1 . 1
Reflection —f{(x) Reflect across x-axis Stretch horizontally by a factor of o
f{—x) Reflect across y-axis
Lty o0 Key Features of Functions e e I
Function Value Domain/Range Increasing/Decreasing Y-intercept/Zeros/Roots

Domain: values of X that the

Increasing (Directly

y-intercept: Where the function hits the

Given function can have Proportional): y-axis. It should be in the form (0, y)
gx) =3x+7 Range: values of Y that the ‘asy T, thenx 1
Solve for function can have asy l,thenx | zero: Where the funciton hits the x-axis.
g4) It should be in the form (x, 0)
: Decreasing (Indirectly '
Take the value 5 Dol Proportional): 1
inside 1}\ S - asy l, thenx 1t o int ¢
parameters (the st N asy T, thenx | x-intercept \& / & yintercep
parenthesis) and 2 i % 3
plug in every / 8 ' o o /
time you see your 4 i -
variable - \ \ / J ]
g(4) =3(4) +7 K -
g(4,) =19 decrastig decrenslng nereslag tnerensing
o o ‘symmetryand Even/Odd e
Property Testing Symmetry
¥ ¥ ¥
) Use the following test. If you return the EXACT same
o] (o) R equation, it has symmetry “with respect to” the test
; f : : . x-axis Replace y — —y
\ / | y-axis Replace x —» —x
e L Replacey - —y
5, -) ¥, -y} origin Replace x —» —x
¢ Symmetric to y-axis Symmetrlc to origin Symmetri¢ to x-axis
: Even function 0dd function Not a function
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Change the sign of ALL “x”.
f(=x)

Follow the test to see what your function is.

Even Return original: f(—~x) = f(x)
0dd Return ALL signs changed: f(—x) = —f(x)
Neither Return something funky
: Compositions . .
Property Blob Method
The Compasition Function I Glven OEEEY | =
- v : x) = 3x glx) =x*—x
(f g)( ) f(g(x)) Solve for [g o f1(x)

This Is read "I compasition g and means'to copy the
tfunotion down but wliere avar you sae an x, substitute ln

meahicy Iy ' First Term BLOB
f() 2r +3 g0 =¥ ) 7(x) =6° —®

s PARENTHESIS
f .gv~,2(4x +1)' 43 FG) = Bx+7)

Second Term

Now, follow the first term. Copy everything down exactly as you see it, UNTIL you
get to a blob. When you see a blob, copy down a parenthesis AND everything inside
the parenthesis

[gof1Cx) = Bx+7)* - (Bx+7)
'Real World Compositions

Procedures Creating Equations from Word Problems
1. Create atleast 2 equations from the word problem http://goo.gl/2SEGco

2. Using your equations, perform compositions (both ways)
Plug in and solve! (remember, to check if you are solving for x or y)

What is an inverse? Solving inverses
An inverse can pass the horizontal line test. Algebraic:
An inverse is symmetric to the original function with respect to the line y = x. 1. Change your function name to "y”
: v 2. Switch you “y” and “x”

“en

3.  Solve for new “y’

Graphical
1. Makea table and put function coordinate points in
2. Switch you “x” and "y” in the coordinate points
3. Plotpoints and connect dots
4. Is it symmetric with respectto y = x?

ontinuity, Limits, End Behavio

Continuity Limits End Behavior
Continuity - can I draw the function without Limits - APPROACHI End Behavior - What is the graph doing at the ends
picking up my pencil? Limits are NOT functions of the graph!
My limit EQUALS my function at that point The limit from the left must equal the limit from the | Use limit notation

Ll_r’r; fx)=f(©) right for the limit to exist .

lim f(x) = lim f(x)
x=C— KXt
Test the limit from the left

Test the limit from the right

Does the limit exist?

Test the function value

Does the limit equal the function?

G W




