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A fcn A 1to sin A

e sSinA = sinA

* COSA = \fl—sinzA

. tan A — smA2
\/l—sin A
.2
.« cOt A = Jl .sm A
sin A
* seCA = — : 5
A1=sin“ A
e CSCA = .1
sin A
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A fcn A ito cos A

* SiInA = \/l—coszA

® COSA = CosA

1 a2
. tan A — Vl—cos™ A
cos A
. cot A = cos A
\/1—coszA
e seCA = I
cos A
* cSCA = — :
\v1=cos? A
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A fcn A ito tan A

. sin A — tanA2
¢1+tan A
1
® COSA = — 5
V1+tan A

e tanA = tanA

1
tan A

e COtA =

® seCA = \51+tan2A

V1+tan® A

e CSCA = A
tan
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A fcn A ito cot A

* SINA =

* COSA =

e tan A =

e COtA =

® seCA =

e cSCA =
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1

\/1 +cot A

cot A

Jl +cot’ A

1
cot A

cot A

\1 +cot2 A

cot A

\/1 +cot? A



A fcn A ito sec A

e SINA =

® COSA =

e tan A =

e COtA =

® seCA =

® cSCA =
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\/8602 A-—1

sec A

1
sec A
V‘sec2 A—1

1

\/sec2 A—1
sec A

sec A
"@secz A-1



A fcn A 1to csc A

* sSinA = I
cSC A
2
.« cosA = Vcsc A-—1
CSC A
e tan A = 21
\/csc A—1

e COtA = \/CSCZA—I

CSCA

e seCA =

\s“‘ﬁcsczA—l

e ¢csCA = cscA
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A fcn2A 1to sin A

e sin2A = 2sinA\1-sin? A

e cos2A = 1—2sin’ A

2sin Av1—sin® A

tan 2A

1-2sin” A
.2
. cOt2A = 1—2sin A2
2sinAvl—sin® A
1
* seC2A = 3
1—-2sin“ A
1
e CSC2A =

2 sin A\/l _sin® A
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A fcn2A 1to cos A

e SIn2A = 2COSA\/1—COSZA

e cOs2A = 2cos’ A—1
N 2
. tan2A — ZCOSAJ; cos” A
2cos” A—-1
2
. cot2A = 2cos” A 12
ZCOSAVI—COS A
1
* seC2A = 5
2cos” A—-1
1
e cSC2A =

2 cos A\l _cos’ A
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A fcn2A 1to tan A

e sin2A = @nA
l1+tan” A

2
. cosDA = 1 tanzA
l1+tan” A

e tan2A = C@MA
I—tan”~ A

2
. cotdA = I—tan” A
2tan A

2
. SecOA = 1+tan2A
l1-tan” A

2
. cscOA = l1+tan” A
2tan A
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A fcn2A 1to cot A

csin2A = 2SOtA
cot" A+1
2
. cosDA = cotzA 1
cot“ A+1
e tan2A = 2SOA
cot” A—1
2
.« cOt2A = cot“ A—1
2 cot A
cot’ A +1
* sSeC2A = 3
cot“ A—1
cot’ A +1
® CSC2A =
2cot A
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A fcn2A 1to sec A

. Sin2A — 2\seczA 1
sec” A
2
® COs2A = 2 sezc A
sec” A
)
. tan2A — 2~\/sec 13 1
2—sec” A
2
* Cot2A = 2 sezc A
2vsec” A—1
2
® seC2A = S¢C ?
2—sec” A
2
e cSC2A = seczA
2\/sec A-—1
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A fcn2A 1to csc A

sin2A =

e COs2A

tan 2A

cot2A

sec2A

CSC2A
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2\5"“fcs02 A-—1

csc2 A

csc’ A—2
csc? A

2esc? A—1
csc:2 A-=-2

csc:2 A-=2
2esc? A—1

0802 A
csc2 A-2

0302 A

2\/0502 A-1



A fcn2A 1to sin A & cos A

e sin2A = 2sinAcosA

e cos2A = cos’ A —sin” A
. tandA — 2s21nAC(?s;A
cos” A —sin” A
2 )
. cot2A = cos.A sin” A
2sin Acos A
1
* sSec2A = 3 —3
cos” A—sin” A
1
e csc2A = .
2sin A cos A
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A fcn2A 1to cot A Xtan A

e Sin2A = 2
cot A +tan A
. cosA = cotA —tan A
cot A +tan A

e tan2A = 2
cotA —tan A
. cOt2A = cotA —tan A

2
. SecOA = cot A +tan A
cotA —tan A

A

. cscOA = cot ;tanA
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A fcn2A 1to sec A & csc A

e Sin2A = 2
csc Asec A
csc?A —sec’ A csc?A —sec” A
® COs2A = 3 3 = 5 5
csC A +sec” A csc A sec” A
. tan2A — 2czscAsec:2A
cSC“A —sec” A
2 2
. cot2A = csC“A —sec” A
2csc Asec A
csc’A +sec” A csc® Asec® A
* seC2A = 3 5 = 3 5
csC“A —sec” A csC“A —sec” A
. cscOA = cscAzsecA
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A fcn2A 1to fcn A

sin2A = 2sin AVl _sinZ A

e cos2A = 2cos’ A—1

o tan2A = CENA
I—tan~ A
2
. cot2A = cot“ A—1
2 cot A
2
* sSeC2A = 5¢¢ ?
2—sec” A
2
e CSC2A = CSC2A
2Jesc? A—1
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A fcn3A ito fcn A

e sin3A = 3sin A —4sin’ A
® Cos3A = 4cos3A—3cosA
o3
. tan3A = 3tan A teztn A
1-3tan” A
3
. cot3A = 3cot A c;)t A
1—3cot”™ A
3
* sec3A = 5¢¢ A;
4 —3sec” A
3
e csc3A = ng A
3csc” A—4
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A fcn4A 1to fcnA

sin4A = 4sinA\1—sin® A —8sin° A\1—sin® A

e cos4A = 8cos* A—8cos® A+1

Atan A —4tan’ A

e tan4A = 5 1
l1—-6tan“ A+tan A
_ 2 4
. cotdA — _1 6 cot A+co§ A
4cotA—4cot” A
4
e sec4A = sg:c A 1
8—8sec” A+sec’ A
4
e csc4A = csc_ A

4 csc? AN csc’—1— 8\ csc? A—1
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A fcn5A 1to fcnA

sinSA = 5sinA -20sin°A +16sin° A

e c0S5A = 16cos’A —20cos> A +5cos A
S5tan A —10tan> A + tan” A
e tanSA = 5 7
1-10tan“ A +5tan” A
5cot A—10cot® A +cot’ A
e COt5A = 5 y
1—10cot“ A+5cot™ A
5
* sSecS5A = sezc A 1
16 —20sec” A+5sec” A
5
A
® CSC5A = 5t

S5csc* A —20csc® A +16
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A sinnA 1to sinA & cosA (n € 7)

e sSinA = sinA

e sin2A

2sin Acos A

e sin3A = 3sinA—4sin° A
e sindA = 4sinAcosA—88in3AcosA

e sin5A = S5sinA —20sin° A +16sin° A

e sin6A = 6sin AcosA —32sin° AcosA +32sin> Acos A

e sin7A = 7sinA —56sin° A +112sin° A —64sin’ A
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A cosnA 1to cosA (ne7)

e COSA = CosA

e cos2A = 2cos’ A—1

e cos3A 4cos3A—3cosA

e cos4A = 8cos* A—8cos® A+1

* COSS5A 16cos® A —20cos> A +5cos A

* COs6A = 320086A—48COS4A+180082A—1

e cos7A 64 cos’ A—112C085 A +56cos° A—7cosA
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A De Moivre' s theorem

e (cosA+isinA)" = cosnA+isinnA (n € pos int)

which gives

the general multiple - angle formulas
for cos & sin

when the LHS is expanded

by the binomial theorem

& real parts are equated

& 1maginary parts are equated

Viz
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* COSNA

n n
cos" A — cos" % Asin? A
0 2

n n
+( )cosn_4 Asin* A — (6jcosn_6 Asin® A+ -

n

= (=1)X (2 kj cos"?K Asin?* A wh n € pos int

k=0
e sin nA

n n

= (1 )cosn FAsinA — ; cos" 3 Asin® A

n n
+(5jcosn_5 Asin® A — . cos" " Asin’ A+ -

n
= (=1)k! (21( 1) cos" 2K Agin? 1 A whn e pos int

b
ﬂ
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A other forms
of the general multiple - angle formulas

for sin & cos

n n—1
= on-l cos" A — L _opn-3 cos" % A
0 n—1

I
T
[
) —
~
=
W
[\
7
\®]
W
L
7~ N\

wh n € pos int
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wh n € even pos int

* COSsnA

n—1 n—1 n—-2
= (=1) » cos A[ on-t (O )sinn_1 A -2 ( )sinn_3 A

n-3 n—4
+2n_5( 5 )sinn_SA—2n_7( ; )sinn_7A+---]

n—1

n-l < k on—2k-1(10~
= (-1) 2 cosA) (-D)*2"
k=0

wh n € odd pos int

o Sinn—Zk—l A
k
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wh n € pos int
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wh n € even pos int

* sin nA

wh n € odd pos int
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A fcn A 1to tan% =t

* SinA = 2t2
1+t
1—t? 2
* COSA = = -1
1+t 1+t
2
e tan A = t2 = I — I
1-t -t 1+t
2
* COtA = -t = 1.t
2t 2t 2
1+t
® seCA = tz = I + ! —1
1—t -t 1+t
2
e cSCA = I+t = l+£
2t 2t 2

which are all simple rational functions of t
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A also note for

sec A +tan A

secA —tan A

e cSCA +cotA

e ¢csSCA —cotA
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——1
1-t
2
1+t

1



A fcn A 1to cot% =t

2
e sSinA = t2
1+t
2
t*—1 2
* COSA = = 1-
t* +1 t* +1
e tan A = 22t = 1+1
t*—1 t+1 t—1
2
* COtA = v -l = L
2t 2 2t
2
+1 1 1
* seCA = t2 = 1+ —
t*—1 t—1 t+1
2
® CSCA = o+l = £+i
2t 2 2t

which are all simple rational functions of t
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A also note for

sec A +tan A

seCcA —tan A

e ¢cSCA +cotA

e cSCA —cotA
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A fcn% 1to sin A

A /1—%1—sin2A
° sin— =
2 2
A 1+1-sinZ A
® cOS— =
2 2
1—Vl—sin2A
e fan— = -
sin A

A 1++1-sin?A
sin A

A 21-1-sin? A

® seC— = .
2 sin A

A \/2(1 +/1—sin? A)
® CSC— = — . GG23-34
2 sin A




A fcn% 1to cos A

A /1—cosA
esin— = |———
2 \ 2

A

/1+cosA
e cOS— = |— "
2 \

* seCc— =

* csC— =
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A fcn% 1to tan A

. A Vl+tan? A -1
e sin— = |

2 \ 24v1+tan? A

A \/\1+tan2A+1
® COS— = “ >
2 21 +tan” A

V1+tan2A—l
* tan— =
tan A
V1+tan2A+1
e cot— =
tan A

A ,\2(1+tan2A—\1+tan2A)
. seca =

tan A

A \2(1+tan2A+Vl+tan2 A)

® CSC— = - GG23-36
2 tan A




A fcn% 1to cot A

. A V1+cot2A—cotA
® SIn— = 5
V' 241+cot’ A
A J1+cot? A +cotA
® COS— = >
2 \ 2N14+cot™ A
A
J tana = J1+cot2A—cotA
A | 2
J cot2— = V1+cot A +cotA
A P / 2
. SGCE = \2(1+cot A —cot A1+ cot A)
A 2 2
. cscz = \,2(1+cot A +cotAv]+cot A)
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A fcn% 1to sec A

A /secA—l
esin— = |—— =
2 \ 2secA

A /secA+1
® COS— = |———
2 \ 2secA

A /secA—l
\'secA+1

A /secA+1

e cot— = |———
\'secA—1

A \/ZSGCA
esec— = |—
secA +1

A \/2SCCA
e CcSC— = |————
secA—1

GG23-38



A fcn% 1to csc A

. A /cscA—VcsczA—l
\

® sin— =
2csc A
A /CSCA+\/CSCzA—1
® COS— =
2 \ 2CSCA

o tanE = cscA—\/csczA—l

A

. cotz = cscA+VcsczA—1
A s’f 2

J secz = \ZCSCA(CSCA—\CSC A—l)
A | 2

. cscz = \/2CSCA(CSCA+"\CSC A—l)
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A f(:né
2

. A
*Sin —

A
® COS—
2

[ J
—
oo
=

|

([ J
(@)
Q
—

|

¢ S€C—

CSC—
2
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1ito sin A & cos A

1—cosA
sin A

1+ cosA
sin A

_ 2(1=cosA)

_ l-cosA
Vo2
_ /1+cosA
\ 2
_\/l—cosA

1+ cosA
_ l+cosA
\1-cosA
_J 2

1+ cosA
_/ 2
\1—cosA

sin A

B J2(1+cosA)

sin A

sin A

1+cosA

sin A
1—cosA



A fcn% ito tan A & sec A

A secA —1
esin— = —— —
\ 2secA

A secA +1

e COS— =
\ 2secA

°tané _ \/secA—l _ secA-1 _ tanA
sec A +1 tanA  secA+1

°coté _ JseCA+1 _ secA+1  tanA
VsecA—1  tanA  secA—1

. secé _ /28€CA _ 2secA(secA-1)

2 \secA+1 tan A

. cscé _2secA  2secA(secA+1)

\'secA—1 tan A
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A f(:n2é 1to cotA & csc A

A /cscA—cotA
e sin— =
2 ' 2cscA

A \/cscA+cotA
e COS— =
2CcsC A

e tan — = CSCA —CotA

J cot% = CSCA +cotA

e sec— = ./2cscA(cscA—cotA)

e csc— = /2cscA(csc A+cotA)
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