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I
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[341 01_1] T84 0] FAAX| SSOIAL.

.
83/133 Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



1_2] Fi[radja & AEOI0INIL.

1:360 =7 : 2nr

_ 360 r _ 360 _ 180

2mr 2 T
| Tlrad] = 180
180 .
—— 1 |rad] = 8?? = b7 17 45
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w[rad] = 180°
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[B4] 02] FEIZ=2 29| Z0ls F20l= 3

[ :2mr=0:2rx

.
86/133 Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



[S4 03] FEMZEC] B&y SA0l=E 2
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[S41 04~06] M= SAl3H) & 2A<.

2

sinx+ cos’x = 1

2

1+ tan? x = sec? x

2

1+ cot? x = cosec? x

.
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[S4] 04~06] HI=ZA 22137 & FOIAIL. [1/3])

89/133

/ ;/1
\ O . =
X

(rcosf)? + (rsinf)? = 77

2 2 2 _». 2 2
rcos g +rising =r

. 005’0+ sin®9 =1
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[S4] 04~06] HI=ZA Z2i37H) & FOIAIL. (2/3])

1 —
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[S4] 04~06] HI=ZA Z2i37H) & FOIAIL. (3/3]

% - ()

1+ cot?6

2
1
N ¥
= y
~ \sino
= cosec?0
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[B4] 07_1] 90°xn+6 HESOLI] [307H)

[ AZE+ZYy 07 ]

COos g

TAN &4

sin(l—@)=
PE
sinl——4#0) =
sin (5 ]

sin (7w — @)

. s aT
hmﬂT—fﬂ—

sin(2r—4@) =

cos(—#) =

cos| f) =

m
2
cos(r—#)

Ty
gl —— @) =
cosl 5 )

cosl2r— @)=

tan(—@) =
lanli% A) =

tan (x—#@)

37
o ——H’ —_=
lam( 2 ]

tan (27— #) =

sin(+8) =

. m

5 —+f)=
sin ( 9 )
sin{n+8)=
.lqin(%r-l—a}

sin (27 +6)

cos(+8) =

0s(—+4) =

cosl| 9 ,

cosle+8) =
a3

cos(—-+6)

cos(2w+4)

tan(+@#) =

tan (r+8) =

3
2

tan|—+#6)

tan(27+46)
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3M (07_2] 90°xn+6

H121011 [307H)

SIN &=

COS

TAN &=

sin(—#) —ﬁin(% s 0—0) =

cos(— ) = L‘(}H(% « 0—0) =

lHnI:—ﬂ}—lanlf% « 0—0)=

(T e (T e 1) — T el o 1) = o (T g e o (T s 1) =
sin ( 5 #) = sin( 5 1—46) cos(= > —f) = cos( 5 1—46) tan ( > #)= tan/( 5 1—4)
sinlr—#) = mn{z « 2-0)= cos(m—8) = L:c:-s(; « 2—-0)= tan (7 — @)= ldnf « 2—f) =

T a_g e (ST e o A (2T g T
%ml{——ﬁﬂ}— sm(a 3—f) = cos( 5 #) = cosl 5 3—0)= tan ( 5 #) = tan| 5 3—0) =
sin(2r—#) = sin{g s 4—f)= cos(2r—@) = ma(z e 4—f)= tan(2r—#) = Lan(; s 4—f)=
sin (+6) —ﬂin(% c 0+8) = cos(+8) —mﬁ(% c 0+8) = lan(-l—ﬂ}—tan(% 0+8)=

. il . m
mn{E—i-H] = sﬂn{? o« 1+4)=

=

sin(w+#) = sin(-

[

sm{?ﬂr—i—ﬂ}— sin(— e« 3+6)=

2

sin (2 +6) = sin{; e 44f)=

« 240)=

L‘DS(E—F A= L‘{)S(g o 14+4)=

2

cos(mr+80) = L:c:-s(; « 24+0) =

3 7
::05(—“4—3}— r:(}s(l » 3+0) =

2 2

ik

cos(2r+86) = cos(-

b2

s 440) =

lan(%-'—fi') = [Hﬂ{% o 14+4)=

tan(mr+8)= ldn( e 24+4)=

3 . T
. + e — . : -+ —
tan( 5 #) = tan| 5 34+ 6)

-
ik

2-4+9]—

tan(27+6)= tan(
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90°x n + 6 BHZIO1J]| (307H)

SIN &t COS s TAN &=
sin(—#)= —sind cos(—#) = cosé tan(—@#)= —tané
Sin(;—ﬁ']— cosf cc}s(g—ﬂj— sin # lan(;—ﬂ}— cot#d
sin(mt—6)= sin# cos(mr— @)= cosd tan(xr— @) = tan @
Sin(:;ﬁ—ﬁ}— —cosf cc}s(%r—.‘?}— —sin # lan(:i;—ﬂj = cotf
sin(2r—6) = sin ¢ cos(2mr—6) = cosd tan(2r—6)= —tané
sin(+6)= sin# cos(+6) = cos# tan (+6) = tanéd
Sil](%-l—ﬁ"]— cosf C{}S(%—FL‘?)— —sin# tan(%-'-ﬁj— —cotf
sin{m+86)= sin @ cos(m+0)= —cosd tan(7+8)= tanf
Sin(:g?w+€}— —cos# cc}s[%-l—ﬁ}— sin f lan(%—kﬂj = —cotf
sin(2r+6)= siné cos(2r+#) = cos#d tan(2r+#)= tan#

.
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[24] 08~10] 2A{2ket+= Graph 2 : cosine graph
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[24] 08~10] 2A{2ket+= Graph 3 : tangent graph

.
97/133 Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



[S4] 11] FAIRIEAly & EEOIAS.

ool A& 20|, A4 AABCOAM [T Rl BHX[E= R, CHEHS| &

I

O|F a,b,cEt & W, Ml 2} A4,B,ct Ml ' a,b,c, 12|12 R AFO|Of| Ofz2f

o| 40| JETILL Ol APQIEAO|2t1 otrt,

a b ¢ 2
0 —_— —_— — > — LK
sinA sinB  sinC

.
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[341 12] FIAIR! HI18 Ay & E0IA L.

B
a=bcosC +ccos B
b=ccos A+ acosC
c=acos B+ bcos A

.
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[341 13] FIAIR X282y & EOIAL.

AL M2H A2 “AtZts{o| Blo| Z0|E

sh= #%|"0|C

IALQI M2 A2 St Hio| Z0|2 Pt O

of, LIHX| & gio| Zlo|et 821 sl B
o| Chzto| AFR3SI0] RSICE 2|1 AAFQIK| .

2B X2 ool 2019 MESus 7ot & a’ = b+ ¢ — 2be cos A

9 ) a -
b =a°+ ¢ — 2ac cos B

o ) 9 e -~
c“=a° 4+ b — 2ab cos
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[S4] 14~19] FRAZAISA671): B ZA2L.

sin{a@ + B)=sIinacosB +cosasinf e (1)
sin{e—=A)=smacosB—-cosasinf e (2)
cosla + B)=cosacosB—sinasinf NE)
cosla—fB)=cosacosf + sinaesmf -+ (4)

__tana + tanp
)
J

tan(a + 5)
|-tanatan;

" tana—tan/g

tan(e—48)= - vee:k0)
| +tanatanp
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4 14~19] I 4H

ez 1N Zo| x &9 %o Wikt of
2 zrel AA7|7} a, B F Bl T4l
Aol wrage| Aozt 12 W s
S 7z P, Qeka 3 7 e [
P(cos a. sina), Q(cospB, sinf)

(‘;‘ 1‘}

.
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A 14~19] PSR At

< A Alojg] AZE 3= FALENE '
PQ*=(cos 8—cos a)*+(sin f—sina)’
(cosia+sinta)+ (cos?B+sin*B)—2(cos B cos a+sin sina)
2—2(cos acos B+sinasin B)
gt OP=0Q=1, 4POQ=a—g°|22 o] LA
PQ*=1*+1*-2+1+1-cos(a— B)=2 2cos(a—pB) = e (7)
a2t &), @ oA

cosla—B) cos acos B+sinasin

nl )] 4',7 .'x v'l l'l

o] 212] Bol —B 8 NUHH cos(—pB)=cos B, sin(—p) sinfolB&

cos(a+ B)=cosacos f—sinasinjg coeesf

.
103/133 Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



4 14~19] FRAZC 1, 2

o] Ao @WE BA ()& & Po| F5T

L

% et

sin ¢ (()H( —(}) ojp g

»r p ,:
sin(a+ ,?)—cos{ '; —(a+ B)=cos {( 9 u‘) ,'f}
: -C(_)S( ;i a) cos g+ su:( 'é u)sm/}

=sin @ cos B+cos asinf
sin acos B+cos asin B

& sin(a+pB) (%)
£, o] 42 Bf & d]d3a |3

14

sin(ae—B)=sinacos f—cos asin
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[S4] 14~19] FRYSC] 58, 6B

@, @A B4 (3)& i Fol FEY F Utk

sin(a+fB) _ sinacos f+cos asinf

tan(a+4) cos(a+fB) cosacoesp—sinasing

Bz B28 cosacos fE YW
tana-+tan g
anla+ ,
tan(a+p) ] -tanatan
E, tan(—B)=—tanBo|22 91| 42| goj —p& HUstr Fsd

tana—tan g
Fltanatan f

tan(a—25) 1

.
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2] 20~24] 2012t 2A (5IH=371+27H)a & 2AIL.

sin2a=2sina cos a

cos 2a = cos*a — sin‘a
= 1 — 2sin‘a

= 2 cos’a—1

2tan a
1 — tan‘a

tan 2a =

.
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[34] 20~24] F2uliZt A < a (1)

Azbata=o| HMFEE[(A(1),3).G)0AM Lo 5 il oS cisHH,
sin(a+3) = sinacos3 + cosasin 3 (1)
sin(a+a) = sinacosa + cosasin o

. s1ln 2 = 2sinocosa (7)

1 —
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41 20~24] T2z A |5 4

cos(a+ 3) = cosacos3 — sinasin 3 (3)
cos(a+a)= cosacosa — sinasin a

. N Y I -2
S COSZay = COS™ar — Sl oy (8)

.
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34 20~24] T2UliZt BA |

tana + tang
tan (o +3) = - 5
- 1 — tanatan3 )
tana + tana
tan (a+a)= —
1 — tanatana
2tana
. tan 2a = - 5 9)
1 — tan a

.
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[24 20~24] P22t ZA

(4/(8)2] F=7tAtE

Al®)ol, MFBA(sin®g + cos’f = 1)E MM,

cos2a = cos’a — sin’a (8)
= (1— sin’a)— sin’a
=1—2sin’a (8-1)

cos2a = cos’a — sin’a (8)
= cos’a — (1—cos’a)

5

=2cos’a — 1 (8-2)

.
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3| 25~27] F3bHZ BABH: & 2AL.

sin3a = 3sina — 4sin’a
cos3a = 4cos’a — 3cosa

3tana — tan‘o
1—3tan’a

tan 3a =

.
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[B4] 25~27] T3t A1 T (1)

sin 3a = sin (a+2a)
— sina cos2a + cosa sin22a
o . 9 :
= sina (1 —2sin’a) + cosa (2sina cosa)
— sina — 2sin’a + 2sina cos®a
- .3 : . 9
— sina —2sin”a + 2sina (1 —sin“a)

— 3sina — 4sin’a

.
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[B4] 25~27] T3t 341 Tk (2)

cos3a = cos (a+2a)

= COS( COS2ar — Sina sin2a

. 2 2

— cosa (2cos’a—1) — 2sin’a cosa
_ 3 | 2 |
— 2c0s°a — cosa — 2(1— cos”a ) cosa
= 2C0S"(r — COSCx — 12C0Sx — 2C0S @&

— 4c0s3a — 3cosa

.
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[B4] 25~27] 3t A1 Tk (3)

tan3a = tan (2a+a)

tan2a +tana
1—tan2atana

2tana 3tana — tan’a
5 +tano 5
1 —-tan‘« _ l1—tan"«
- 2tana - 1011 20y
1-— ;— tana 1— 2tan o
1—tan“a 1—tan2&-

3tana —tan’a

~ 1-tan’a
1—3tan’a
1—tan‘o

3tana —tan®a
1—3tan’a

.
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O 1—cosa
sin“— =
2 2
, 1+cosa
CoSs“— =
2 2
, & 1—cosa
tan“ — =

2 1+cosa
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32(3H)a & 2AIL.
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Hi 2t 2| S4{(4](8-1),(8-2))0f A,

- § . ¥
cos2a = 1— 2sina

2sin’a = 1— cos2a

. 9 1— cos2a
sin“a = 5
O s
a= -2 tfso
.5 O 1—cos a
sIn”— =

(8-1)

(10)
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[S4] 28~30] FHIZIZA|

cos2a = 2cos’a — 1
2 COSQG = 1 + cos2a
1 + cos 2a

2
CO5S v =

117/133

(8-2)

(11)

I
Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



34 28~30] THEFIS AN = (3)

. 5 O 1— cosa
sin” — — .
tan’ Cx 2 2 1 —cosa (12)
L B —— = —— pr— - j— -
2 5 O 1+ cosa 1+cosa
CO5 —= 5
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2AM[MH)a & 2L 2.

SIN@Ccosf = %{sin(a + B) + sin(a—A)}
cosasinf = %{sin(a + B)—sin (a—p)}
cosacosp = %{cos(a + B) + cos(a—p)}

sinasinf = —%{cos(a + B)—cos(a—-B)}

.
119/133 Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



AIE BEE A1) 75 (1)

Azbetao] T E(A(1),(2)E 0|85},
sin(a+3)= sinacos3 + cosasin 3 (1)
sin(a— @) = sinacosB — cosasin 3 (2)
A(1),2)8 ¥HE P Mo,
sin(a+03)+ sin(a— 3) = sinacos3 + cosasin 3+ sinacos3 — cosasin 3
sin(a+3)+ sin(a— 8) = 2sinacoss
sinacosd = —{sin(a+3)+sin(a—3)} (13)
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AIE BlES A4 55 (2)

AZrst=0o| CIMHEZ|(A(1),(2)E 0|25},

sin(a+3) = sinacosB + cosasin 8 1)
sin(a—3) = sinacos3 — cosasin 3 2)
A1), LS B8 w3,
sin(a+3)—sin(a— 8) = sinacos@ + cosasin 3 — sinacos3 + cosasin 3
sin(a+3)— sin(a— 8) = 2cosasing
P S L
cosasing = —{sin(a+3)—sin(a—G) s (14)

121/133 Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



A HEt2 A S5 (3]

MZHE4o| SUNRIAG).@)E 0183t
cos(a+3) = cosacos@ — sinasin 3 (3)
cos(av— ) = cosacos3 + sinasin 3 @)
A(3)4E <HS B GSHH,
cos(a+ 3)+ cos(a—B3) = cosacos@ — sinasin 3 + cosacos + sinasin 3
cos(a+3)+ cos(a—3) = 2cosacos3
cosa Ccosd = —J{r“o (a+3)+cosla—03) ¢ (15)
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123/133

g2 JAE2(H3).4)E 0[E5H]

cos(a+3) = cosacos@ — sinasin 3 (3)
cos(a—3) = cosarcosB + sinasin 3 )
AE@E YHS HE W,

cos(a+3)— cos(a— B) = cosacos3 — sinasin 3 — cosacos3 — sinasin 3
sla+83)—cosla—3) = —2sina sing3
. slna slng = — — 1C0S (a+3)—cos(la—3) } (16)
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34| 35~38] rehilE 2= HASBAMI & 2AIL.

sinA + sin B=2sIn - ; BcosAgB,
sin A—siii B'=cos 2 ; B i ‘453
cos A + cos B=12cos ; COSAEB,
cos A—cos B=-2sin 4 ‘j?: B Sin Ag

.
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34| 35~36] FELAHE 2O MBI SF (1,2)

22l A13)0A,

) 1 ) :
sinacosf = — {sin(a+8)+ sin(a— 3)} (13)
a+0=A.a—3=B 2 X|%s5}H, (13-1)
A+B . A-B
a="22 =222 5 |, (13-2)

sin{la+3)+ sinla— 3) = 2sinacoss3

A+FB A—F
sind+ sinB = 2sin 5 COS —5 (17)
A{(13-1),(13-2) & A{(14)0f CHRASIHH,
: . A+ . A—F
SosinAdA—sinB = 2cos sin (18)

| ]
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[B4] 35~38] FehAlE SC= BiEtE M) Tk (3.4)

22| A(15)0fl M,

cosacosf = — {cos(a+3)+ cos(la—5) }

a—

(15)
cos(a+3)+ cos(a—08) = 2cosacoss
. cosA+ cos B = 2cos A,TB COS & : = (19)
4/(13-1),(13-2)F A{(16)0f CHISHH,
;o c0sd—cos B = —2sin '41_3 sin A:B (20)
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T4 39~40] FARSE: SHNZATH)L & AL

. L . - _
asind +bcosf = Vva'+b sin(@ +a) @.a=tan !

. | e —— . _
asind +bcosh = Va +b cos(@—3) &, F=tan"}

.
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[S4] 39~40] Falfel+= Ed3A2)H) S5 (1)

.
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[S4] 39~40] Fal2fel+= Ed3A20H) S5 (2)

22)(@)0f A,
silae = 0 CoSo = a o|le=z
3 = — o — — =25,
va + b va® + b
. = . a b
asinf +bcosd = Va + b [sind « ——— + cosb + ———
Vva + 8 va + b |

= = \
= vVa + b (sinf » cosa+ cosd » sina)

Va + b sin(@ + o) (1)

129/133 Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



SIMZAM27)s S (3]

A (b)of| A,
a b

sinff = ————, cos 3 = =

va + b *n.r’fu:f + b

0|2,

asinf +bcosh = Va® + b |sinf « — f — + cosf » — ﬁb =
Va + b Vva +b |
Va + b (sinf « sinG+ cosd = cosf)

= Va + b cos(f — a) (2)]
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rof A28t Graphs & 12lAI<. [1/3]

-1 0 1
_%__ ___L"l"%l.'
'ﬁ.‘.".z.--

—x

.
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rojA2fols Graphy & J2IMIS. (2/3)

.
132/133 Prof. Ihn-Seok Ahn, Div. of Energy & Electrical Eng., Uiduk University



rojAr2fol Graphy & J2IAI2. (3/3)

.
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