Review Handout For Math 1220
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TRIGONOMETRY

ANGLE MEASUREMENT
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TRIGONOMETRIC FUNCTIONS OF IMPORTANT ANGLES

FUNDAMENTAL IDENTITIES

csc = sin 6
tan 6 = sin 6
cos 6

1
cot()—tno

1 + tan®0 = sec?

sin(—6) = —sin 6

tan(—6) = —tan 0

cos(% - 0) = sin 6

THE LAW OF SINES
sin A _ sin B _ sin C
a b c

THE LAW OF COSINES

a?=b%+ c? — 2bccos A
b*=a’+ c¢?> — 2accos B

c?=a’+ b*>— 2abcos C

1

9=
sec s 0
os 6

cot 0 =
sin 6

sin’@ + cos*6 = 1

1 + cot?@ = csc?

cos(—6) = cos 6

sin(g - 6) = cos 0
tan(% - 9) = cot 0

B

ADDITION AND SUBTRACTION FORMULAS

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

sin(x — y) = sinx cosy — cos x siny

cos(x + y) = cosx cosy — sinx siny

cos(x — y) = cosx cosy + sinx siny

tanx + tany
tan(x +) = 1 —tanx tany
tanx — tany
nx —y)=———————
tan(x =) 1+ tanx tany

DOUBLE-ANGLE FORMULAS

sin 2x = 2 sin x cos x

cos 2x = cosZx — sin?¢ = 2 cos’ — 1 =1 — 2sin’*

6 radians sin 6 cos 6 tan 6 2 tan x
tan 2x = ————
0° 0 0 1 0 1 — tan"x
30° /6 1/2 V3/2 J3/3
45° Lz V2/2 V2/2 1 HALF-ANGLE FORMULAS
60° /3 V3/2 1/2 V3 ., _ 1—cos2x . 1-+cos2x
900 71_/2 1 0 _ sSmx = —-—2 COosS'x = ——‘——2
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Logarithms

Suppose u and b are positive numbers and b # 1.

log, u is the power of b which gives u: p =log,u < u = 0P.

Suppose u, v, a and b are positive numbers with a # 1

and b # 1, and p is any real number.

logu = logyyu, Inu = log, u log, u = ﬁgz;‘

log,1 =0, log,b=1 log, u =logyv = u=v
log, u? = p log, u ploest =y

log, uv = log, u + log, v log, » = log, u — log, v

Inverse Trigonometric Functions

For |z| < 1, sin™' z is the angle 6 such that —7 <0< 7 andsinf = x.

For |z| <1, cos™! z is the angle § such that 0 < 0 < 7 and cosf = .
For any real number z, tan™! z is the angle 6 such that —5 <0 <7 and tanf = .
For any real number z, cot™! x is the angle 6 such that 0 < § < m and cot 0 = x.

For |z| > 1, sec™ z is the angle @ such that 0 < 6 < gorm <0< 37 and secf = x.

For |z| > 1, csc™! x is the angle 6 such that 0 < 6 < gorm <0< 37” and csc = x.

For —1<z<1, sin(sin'z) =2 For —2 <z <7Z, sin'(sinz)=u

For —1<xz<1, cos(cos™tz) =2z For 0 <z <, cos"!(cosz) =z

For any real number z, tan(tan™'z) =z For — 2 <z <%, tan !(tanz) =

For any real number z, cot(cot™ z) =z For 0 <z <7, cot™!(cotz) ==

For x < —lor x> 1, sec(sec™'x) =z For0<z<form<z< 37”, sec”l(secx) = x

3
9

Forz < —lorxz>1, csc(esc'z) ==z For0<z<Zorm<z< cscM(escr) =

2
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Rectangular and Polar Coordinates

Rectangular Coordinate

Polar Coordinate

P=(z,y) = P =

(r, 0) where r = /22 + y? and

tan~'(¥)

yifx >0

m+tan” (%) Lifz <0

i
I

5 n(n+1)2n+1)
"o 6

-

s
I
-

k=1
n

k=1

Arithmetic Series: Y [a+ (k —

Finite Geometric Series: Z art 1l =

P = (z,y) where z =rcos) <= P =(r,0)
and y = rsin6
Series
Zak:al—l—---—i—an
k=1
n n n n n+1
Z(akibk):ZakiZbk Zak: Z Qp—;
k=1 k=1 k=1 k=m k=m-+i
n n 1
Zc:nc Z@_n(n; )

1)d] = %[2a + (n — 1)d]

1_“(1_7’n)
1—r

a

Infinite Geometric Series: If |r| < 1, Y ar®™!
k=1

1—17r

Differentiation Rules

wlef(2)] = cf'(x)

&l f(@)g(@)] = f'(2)g(x) + f(z)g ()
= (9(2) = f'(9(x)) ¢ ()

4 (sinz) = cos

L (tanz) = sec’ x

Z-(secx) = secxrtanx

4 (cosz) = —sinz
L(cotw) = —csc’
L (cscx) = —cscxcotw
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Fundamental Theorem of Calculus

b
For a continuous function f, / f(z)dx = F(x)|° = F(b) — F(a) where F'(x)

For a continuous function f, cz'l}: [/am f(@) dt} = f(x)

f(z)

Integration Formulas

JU@ £ g@de = [ f@)dot [g@)de [ efte)de=c [ f(@)de
/abf(x)da:: —/baf(:p)dx

In—i—l
/x"dw—n+1+0,forn7é—1

Cc
a

/Sinxdx:—cosx+0 /cosxdx:sina:+C

/sechdx:tanerC /CSCdea::—cotx+C’

/sec:ctan:cdx:secx—i-C /cscxcotxdyc:—cscx—i-C’

[ i@ [ fydr= [ f@)da

Strategies For Integration

Method Example
Expanding (z—a )Y =2 —-2+27?
Using a trigonometric identity sin®x = ; [1 — cos(2x)]
Simplifying a fraction 5x6x;|— 3 = 52t 4+ 3272

For u = 22 + 1 we have zdr = %

Substitution: For u = g(z), 2

/f(g(a:))g'(m) da::/f(u) du and so /\/ﬂLde:/Qdf/Lﬂ

For application of integrals, such as finding areas and volumes, see Chapter 5 of your textbook.





