REFERENCE PRGES
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frithmetic Operations
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Exponents and Radicals
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Factoring Special Polynomials
= yr=(+ -y
Xy =+ )0 - xy +y9)
=yt ==y xy + )

Binomial Theorem

(x +y)> =x2 + 2xy +y? (x —y) =x? — 2xy +y?
(x +y)P =x3+3x% + 3xy* + °

(x —yP =x%—3x% + 3xy* — y°
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Juadratic Formula

—b * \/b2— 4
Ifax2+bx+c=0,thenx=24ac.
a

Inequalities and Absolute Value

Ifa<bandb < c,thena < c.

Ifa <b,thena +c<b +c.

Ifa < band c > 0, then ca < cb.

If a < band ¢ < 0, then ca > cb.

If a > 0, then
|x| =a means x=a or x= —a
x| <a means —a<x<a

|x|>a means x>a or x< -—a

|”| Geometry

Geometric Formulas

Formulas for area A, circumference C, and volume V:

Triangle Circle Sector of Circle
A=3bh A= mr? A=3r%
= 1absin 6 C=2xr s = r6 (6 in radians)

° h: r K
[4
o
b
r
Sphere Cylinder Cone
V=3 V=mr’h V="1mrh
A= dmr? A= arr+ 1’
h

Distance and Midpoint Formulas

Distance between Pi(xy,y1) and Pa(x2, y2):

d=(xs = x>+ (32 — »)

— + +
Midpoint of P, P;: (% s %)

Lines
Slope of line through P;(x1, y1) and Pa(x2, y2):

Y2~ N
m=--———
X2 — X1

Point-slope equation of line through P(xi, y;) with slope m:
y =y =mlx—x)
Slope-intercept equation of line with slope m and y-intercept b:

y=mx +b

Circles

Equation of the circle with center (h, k) and radius r:

(x=hP+(y—k=r



|||| Trigonometry
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Angle Measurement

7 radians = 180°

Fundamental ldentities

csc = —
sin 6
tan 0 sin 6
an =
cos 6
t 6 !
cot § =
tan 0

1 + tan’@ = sec’6

1
sec 6 =
cos 0
‘o cos 6
cot § =
sin 6

sin’@ + cos’6 =1

1 + cot?f = csc?6

. 180°
1°=——rad lrad =
180 T
s=r6
(6 in radians)
Right Angle Trigonometry
. opp hyp
sin = —— csc =——
hyp opp hyp opp
cosf)=ﬂ sec9=hy—P
hyp adj adj
tan 6 = OPI,) c0t6)=a—dJ
adj opp
Trigonometric Functions
sin0=l cscG=L
r y
X
cos = — sec ) = —
r
- _x
tan 6 = . cot 6 , X
Graphs of Trigonometric Functions
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Trigonometric Functions of Important Angles
0 radians sin 6 cos 6 tan 6
0° 0 0 1 0
30° /6 1/2 V3/2 V3/3
45° /4 V2/2 V2/2 1
60° /3 J3/2 1/2 V3
90° /2 1 0 —

M2 1

sin(—6) = —sin 0

tan(—0) =

T —9) =sing
COoS B sin

The Law of Sines

sin A sin B sin C

—tan 0

a b c

The Law of Cosines
a’*=b*+ c¢>— 2bccos A

b*>=a’>+ ¢> — 2accos B

¢?=a’>+ b>— 2abcosC

Addition and Subtraction Formulas

cos(—6) = cos 0

sin(%— 9) = cos 0
tan| — — 6 t 6
an| — — = c

> o

sin(x + y) = sinx cosy + cos x siny

sin(x — y) = sinx cosy — cos x sin y

cos(x + y) = cosx cosy — sinx siny

cos(x — y) = cosx cosy + sinx siny

fan(x + ) tan x + tany
an(x +y) = ———
) 1 —tanx tany

tan(x — y) = tanx — tany
anx =y 1+ tanx tany
Double-Angle Formulas

sin 2x = 2 sin x cos x

cos 2x = cos*x — sin’x = 2cos’x — 1 = 1 — 2sin’x

2 tan x
tan 2x = ———
1 — tan’x

Half-Angle Formulas
1 — cos 2x

2
cosx =
2

sinx =

1 + cos 2x

2
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||| Differentiation Rules

General Formolas
d d ,
1. E(C) =0 2. E[Cf(x)] =cf'(x)
d Iy !, d !, !
3. d—[f(X) + 9] =f'(%) + g'(x) 4 —[f() —g0]=f'(x) — g'x)
/x dx
5. L[ F0g(0)] = f(Wg'() + g(x)f"(x) (Product Rule) 6. L [ A (")} _ 9 — f 2(")9 @) Quotient Rule)
dx dx | g(x) [9(x)]
d . d _
7. T f(g(x)) = f'(9(x))g'(x) (Chain Rule) 8. I (x") = nx""" (Power Rule)
Exponential and Logarithmic Functions
d vy — X i XY — X
9.E(e)—e 10. dx(a) a‘lna
d 1 d
”.Eln|x|—; ]z.a(log,,x)—xlna
Trigonometric Functions
13. 4 (sin x) = cos x 14. 4 (cos x) = —sinx 15. 4 (tan x) = sec’x
dx dx dx
d d d
16. — (csc x) = —csc x cot x 17. — (sec x) = sec x tan x 18. — (cot x) = —cscx
dx dx dx
Inverse Trigonometric Functions
d 1 d 1 d 1
19. — (sin"'x) = 20. — ) = ——— 21. — (tan 'x) =
dx (sin") 1 — x2 dx (cos™) N dx (tan”'x) 1+ x?
d 1 d 1 d 1
22. — (csc ') = ——F——— 23. — (sec x) = ——— 24, — (cot™'x) = —
dx (esc™x) x4/x%2 =1 dx (sec™'x) x4/x%2— 1 dx (cot™'x) 1+ x?
Hyperbolic Functions
d . d . d
25. — (sinh x) = cosh x 26. — (cosh x) = sinh x 27. — (tanh x) = sech’x
dx dx dx
d d d
28. — (csch x) = —csch x coth x 29. — (sech x) = —sech x tanh x 30. — (coth x) = —csch’x
dx dx dx
[nverse Hyperbolic Functions
d 1 d 1 d 1
1.— (sinh 'x) = 32. — ) = —— 3. — “lx) =
3 e (sinh™'x) N = (cosh™'x) NoES] 3 e (tanh™'x) -
d 1 d 1 d 1
34— )= — 35. — )= ——— 36. — “Ix) =
dx (csch™) |x|vx2+ 1 dx (sech™x) x/1 — %2 dx (coth™) 1 —x2
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Basic Forms
l.judv=m)—jvdu II.Jcscucotudu=—cscu+C
2.ju”du= " 1 C ont—1 lZ.Jtanudu=ln|secu|+C
n+1 ’
du l3.jcotudu=ln|sinu|+c
3.j—=ln|u|+C
u
14.jsecudu=ln|secu+tanu|+c
4.je“du=e”+C
15.jcscudu=1n|cscu—cotu|+c
5.ja“du= a
na o [ gL
. az_uz—sm ”
6.jsinudu=—cosu+c
du L u
17. 3 s=—tan"'—+ C
. a“+u a a
7.jcosudu=smu+c
du 1
18.j7=—sec’l—+C
8. jseczudu =tanu + C uyu* —a* a a
du 1 u+a
9.jcsczudu=—cotu+C lq'jaz—uzzzln u— +c
d 1 -
lo.jsecutanudu=secu+c 20.J > “ > = +C
u-—a 2a u+a

Forms Involving va? + 2, a > 0
2
21. j\/az +uldu = %\/az +u?+ %ln(u +Jar+tu)+C

4
22. | u*a?+ uldu = %(a2 + 2u?) Va* + u? — %ln(u +a?+u?)+ C

23. +C

2
24. - + In(u + Va? + u?) + C

va*+ u? d va* +
W=
u

25. =In(u + Va> + u?) + C

J

J

J

J

2. | M - Sl ) + C
J

J

J

Jaz+u?r 2

du 11\/a2+u2+a
e P R A S
a u

27. +C

du Ja? + u?

= — +C
u*ya? + u? a’u

du u

(az + uz)s/z - I F ud

28.

29.

+C
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