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B—E =ZgAH

=H B E
BOAT B = 8 ABC, 3L L= AfYy
Z IE 3% (Sine),pA sind % =~
—=ARZ & 8%(Cosine),LA cos4 %
o .%:A £ 2 IE £ (Tangent), Pk tand
%z, 4
X4 2 4 (Cotangent),pl cota % z.

LY B

[4

. .B._A'ﬁ;z IE ® (Secant), P secAiz

<

=4 ﬂa Z 8% % (Cosecant), Ll cscA # .
1 cosA A 1 2 IE & ( Versed sine), i Versd F2Z.

1-sinA=Afy z & %& (Coversed sine ), BJ, coversA % ) )

Z. L
’ L 512 I i8R IR BUL6R UL IE #9.8 H0.0E e 4,08
17 Z 7 B # (Trigonometrical functions), (
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1. BEXAR
SIAZA 4 COSZAmm 1 cvrererrre crenretrenrevneisnairessesssoneseesses
L4840 A = 56C* Ao oo &

T4 COtZA=CSCZA vttt e rcsrsaeeecesiessasenas (8-
LA =R E = M5 B> F KB R (Square Rel-

ations),

, 8% ¢scA _“—7117 -(4)

SinA =
csc

CcosAd = secA , 5“}‘6 secA -:T ........... . ........... ieeve -(5)

=_1 L S ..... ).
tand= oA 59 cotA_W (6)

EAZXABRE=ZAGE L s HNRRK (Remprocal .
Relations),

L
tanA= cosd v R—To

cosA :
nA ..........n.................}.;s...............,.-............(8) » A’,t‘

2RABZHEEH :
. sinA#cos(QO‘-—A)=cosB«~---~-------~i~-~;4 ............... ;

‘ €OSA=SiN(90° = A) = SiNB -+ eerreersercrirmevee e, . )
tanA=cot(90°— A) = COtB -+rrrverrrerees . .(11}
cotd=tan(90°—A)=tanB - e 4 T ) B
5€CA=csc(90°—A)=CSCB -+ v vrrmmrnricivananas wern(18)

cotd =




CSCA=S€C(90°——-A)=secB ............................. eveenaies (14)

SERBABZEEHK
SIN(180°— A) = Sind e e e 15)

COS(180°— A) = — COSA v vevvevmmrns e (16)
0 3 FAN(I80° = A) = — EAILArrrrvrrrsiss s eorerssisinnsss -(7)

%- COL(180° — A) = — COLA v itiinivir e s (18)
% SIN{90°+ A) = COSArrrenrins et renereteee e rear s nnaearas (19)
:‘\jé COS(90° + A) = — SIMAveerveeiinsisisnisinsscennssassess s sanssess (20)
‘3‘ 1an(90"+ A) = — COLA st (21)
:,5, 5 OO A) = — AN A sresrinnns i sonsssssnes s 22)
Ah. AEEREARAZEEK
v SIN(180°+ A) = — SINA wvorvrererseemnivssssserensivirvnreneerensons( 23)
COS(180° 4 A) == — COSArrrrrermrrmmrsmenssmsamerinissssecnssinines (24)
1an(180°+ A) = LANA e errrrrimrmrierins srrsstsnrie e (25)
’ COL(I80° 4 A) = COE Aurseerseensevrire sovminns veerecsessesssnon (26)
SIiN(270° — A) == — COSA vorrrrermesimiiiss i, (27)
'7,.7\ €0S(270° — A) = — Sin A e ‘..(23)
;} 1an(270° = A) = COtA i (29)
- 1* COt(2T0° = A) = tand. o s 30)

SHORAABZEEN
SIN(360°— A) = — SiMA oo (31) C
e U COS(B60° — A) = COSA +srevrvrrermrmrirersirarsnnnns srsssssininenens (32)

B




4 R =M OE M OB kW
tan(360°-A)= —tand....... RS ieveenines (33)
COL(3B0°—A) = — COEA e rrrrervomenmiinniemmcrineinensainaes (34)
SIN(2T0° 4+ A) = — €OSA o verererreveaiseicnreiniaseien cosrennes (35)
COS(2T0°F A) = SENA e rerernnmmrasesssorses eresns s 36 :
an(270°+ A) = — COtA oo h
COE(2T0°+ A) = — AN Arerveveremricesivereiscssserssismasssen 38) ‘

CRARAZEK
SIN( = A) = — SINA rererescreeenenreeinrenseessee e ese e (39) i
€OS( = A) = COS Arrvvrirvmnrvismsssinmssssssssssssrisesss nisssneen(40) |
tan(—A)= —tand.....coc... sreeirises serarresssnnber e (41)
COE(—A) = — COtA wrerrenemierenersnss s v cvinssssessisooe 42) | g
7.0°,30%,45%,60°,90° Z S I (I

i

+ 0°,30°,45°,60°,90°z 7% #,5 % fn F:
0 30° | 45° | 60> |
sin | o | L |¥/E V3

AN
slonl DO

cos 1

reieo
re;

’
ne

tan | o Vi o R

R
cofed]
8

.

1.5 D sind % 3 4b % 3 i
O A () -
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cosd=4/1—sin%d

o 2 3 (7)43

tan A —
cos.4

sinA _ siui’l
T A 1—sin24

H 2 =X (6),13
cotd=_1 Mi”—f'giiiﬁl
tanA sind *
H 2 = (5),4%
1 1
T W/ 1—=sintAd

secA —
cosA

Xt &A%

cscAd = .1 .
sinAd
2 BkﬂsecA=2,ﬂ€§£€%%i#i§i24L€
(ﬂﬁfﬁ_&*‘:tﬁ)

[f#] cosd= o=

N
sindz=4/T—cos? A= ,J] ( ) A/“—‘

——«/'3'(!@#1 #x6)

-~«/3 (HEH L

3. ;;isin "480‘ 2 1.
(W1 sz'n4;80"::sz'n(3('0 +120°)
=si1120" = sin(90° 4 30°)

3 4).

A
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=cos30° ( HE H A . 19)

=¥3
g -
4.3k tan(—210") Zz .
(] tan(—210°)=—1an210° ( E H A FK41) T~

= lan( 270° — 60° ) =—cot60° ﬁ ﬁ; AT 29)
1
—"'3-4\/3 . .(

5.5k RKX Z i

c0s0° sin60° sin120° —sin90° coslﬁQf taneo’, ,

(] cos0’=1, Si%60°=~;‘—-‘/_, S R
sin120° =sin(180°—60")=sin60"=-L/ TN 71 2 % 15),
sin90°=1, a0 =y, _
0051500=“’5(180°-—30°)=—co§30"=__;_4>/'§; (6 ) &\\4
R 16 );

B cos0"sin0°sin1 20" —sing0"cos150°1an60"

. .._1><’\/3 ><4/3 1><( E)XV3~_+§

__2_._

E_’L Py

3\ o

* e 20N0° T 290\ 4t‘an230° . ‘ .
6. 3k sin*60° 4+ sin*30 r—h‘gfm+2tan4§ Z

, oy e enie 4tan®30°
« [ﬂﬂ_ Sin260°sin 230" L+ ands”

ALRACEY <(,> ]
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4
=341 3 4o 3,1
=gt e RCAL.
9

=,
23ﬁ 78 cscA—sind=cos4 cotA,
T | .
[#8] cscA-—smA_m_-—-smA
_ 1-—sin%4
sind

cos?A

= (A AR

Sin

==cosd cotA ( HEH A 5 8).
8. @ secA—cosA=tand sind,

() secA—cosd= —cosd

1
cosA
_ 1—cos?4
T cosd

sin2A4

=GOSA(E}¥’A_Q1)

sind
~ cosd

' =tandsind ( @ B 2 37 ).
9.% tand sind + cosA = secA

[ﬁ] tand sind 4-cosd =.

. sinAd

QRE- o

8 -sind 4-cosA4

__ sin2A44-cos24
- cosd

=Ll (EmAaRL)

Y
5
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=

=secd ( W& H) 24 505 ).

1%

10.»%, tana+tanB=tana tanB(cotae+cotp),

[#8] tana--tan = tanatanfcotR

Hangtanacola (I 1) 2 3% 6 )
* =langtanf(cotgt-cotB),

1 o
11. 3% CotATiand =$inAd cosA,

1 _ 1
(] cotAd-tan A~ tosA sind
sind ' cosd
__ 1 — 1
" cosTA Lsin?A 1
sindcosA sindcosA

=sindcosA,

. 1 _
12. 3% SecA—Tand = secA+tand,

, 1 _ 1 '
Eﬂ] csecA~—tand T ] sind

“eosA~ cosd

_ cosA(14-sind)
1—smd ~ (A—sind)( +sind)

cosA

o £0sAC14-sind) . cosA(14-sind)

1—smm24 cos?4
_ 1+4sind 1 sinA
wosd - cosA T cosA
=secA +land,

13. 18 cos*x=cot*x—cot*xcos’x,

(R costrmcotasint € J) 23 4 8 )

= cot?x( 1 —cos?x)

aard A
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Iml
=

I

==col2x—cot2xcos?x,
14. 3 tan®x=sin’x+sin*xtan’x,
sin?x

(#8) I‘an%‘zr?b - _==sinlysecty
s2x

=sin®x(1+tan®s) ( il 23 3% 2 )
=sin?xf-sinlxian’x,
15. 8 cot’xsec’x=1+cot®x,

2
t2yseciy= 25 % 1
LB} cotasects sty cos2x

= —.1——=CSC"Z
sy

=1-cot*s CHE F 24 5% 3 ).
16. K @ sin®Asec*A=sec®4—1,

in?dsec? A ==sin?d._L1__
[8R] sin2dsec®A==sin24 ot

=tantd=sec?d—1( JEH) At 2D, °
17. 3 78 sec*d—sec’A=tan*A+tan’d,
(PR] sec*A—sec?d==sec? A(sec?Ad—1)
=secttan®A () 2 3% 2 )
=(11an* 4 Yan 4 ( B i 4 5% 2 )
=tantd 4 tan2d,

18. A & cot*A+cot®A=csc*A—csctd
(#R] cortd + cott A=cot*A(cot? A4 1)
=cotd.csc?A ( i B & 5 3 )

m=(ese?d—Desc®d (6 AR 3 )

w050t mmcsc?A
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19. B B 4/csc®A—1=cosAcscd,
(#] es?A—T1=w/co?A (EH AR 3)
e = ey
=cosdescA ( JE W A K 4),
20. K 35 sec*Adcsc?Ad=tan’A +cot*A+2,
R sectdesc?Am( ] tand X 1cot24)
= 141524 J-cot2 A + tan® Acot? 4
=1+tan?d 4ot 41 (AR 6 )
=tan?4 4 cot?4 4.9,
21. K @ tanza- sin*A=sin*4 sec*4,

(MR tan24—sin24 — sin 24 —sin?d

cos? A4
_ sin®d—sin?A4cos2A _ sin?A(l-—-cos’A)
. c0s24 - cos34
sintA4
S e (k& fﬁ #x1)
=sin*Asec’A,

.

1
. tan®*x= - : -
22 B 78 tan'x cos?x ! : ,

) in? 2
sinly —cos
Eﬂ] tanxy _—-__.__—_—L?hx
cos?x costxy

-1

T ostx
23. @ (sinB+cosB)* =149sinB cosB,
(8] (sinBc0sB)2zsin 2B4-2sinBcosB + cos3B
==]-2sinBcosh, k
24. 3 1 (sin%g —C0$*0)* =1—~4sin%g cos*g,




% - = M W 11

B e e e e e e s s P it b . e e L NN,

(W] (sin9—cos?g)? = |—cos?g—costg)?
=(1—2¢0s29)%=1-—4cos29-}-4cos g
=1-—4cos%g(1—cos%9)
=1—4sin%gcos?qy,

- 25.ﬁ%(sinA+cosA)(1——sinAcosA):sin3A+cos’A,

(M) (sind cosd(1—sindcosd
==(sind +cosd Y sin?4—sindcosA + cosd)

(EHA2%1)
=sin34{-cos3A,
26. B @& (sind +cosA)(tand + cotd)=secA+cscA,
o (M) (sind-cosd )(tand + cotd )
=(sind +cosd ,( sind | cosd )

cosA sz'nA
=(sind fcosd) (

=(sind fcosd)

sin? A4 4-cos24 ) .

cosAsinA

cosA sind cosA wosAd o smA ‘ —
==secA +-cscA, ' :

27. 3 @ (1 +sinx+ cosx)* = 2(1 +sinx)(1 + cosx),
(M) (1-fsins-cosx)s |

=[(1+sinx)+ (cosz)]? ,
=(14-sinx)? 4 2cosx(1+ siny )4-cos?x . »
=14-2sin54-sin?x -t cos2x-4-Qcosx( 1 4-sinz) 3
=2+4-2sinx+4.Qc0sx( 1} sinx)
=2(1 -sinz )4 9cosx( 1 +-sinzx)
=201} sing X1+ cosx ),

) EA S
bt i 055 LSRR ¢ o S s e et s
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28. 3% & sind(1+ tanAd)+cosA(1+ cotAd) =cscA+secA,

(8% sind(14-tand )-}-casA( 14cotd)
=sind -} sindtand }-cosd + cosAtol 4

sin A cos*A :

=sind + -+ cos4 +h?z71"4_ —
iaae S
. sin?4 +cos?A o sin?d +cos4 » .
sind r cosd M.
= 1 "
- sinA_+ cosd
=cscd 4-secA

29. 3 3% (cosacosB+sinasinfcosy)?
+ (sinacosB—cosasinBcosy)® =1—sin®*Bsin®y,
[f8] (cosacosB ~+ singsinfcosy)? ‘

+ (sin@cosf—cosqsinfcosy )2

i "5 7, ] ==c0s2qeos? B 4-QcosgcosBsingsinBeosy
+-sin2gsin?feos?y -sin?qcos?f
—2singcosfeosqsinBrosy 4-cos2asin?Beosty

=c0s2Q( sin2q@-4-cos?@ ) -+ sin?Beos?y(sintg-cos?a)

=cos2Q-}-sin?fcos?y

=cds“8+sin25(1—sin21)

=cos2g4-sin2B—sin?Bsin?y

=1 —sindQsinly,

30. a @ tan*A-sin’d= tan*A4sin®A,

in
(W] tantd—sintd =00 sintd

0524
2
=sin24~1( )—sm?A( 1—cos?4
cos

vos24

PP



s - ®m = 4 B X 13

=tan?Asin?A,

31. 3, #F cot?A—cos*A=cot*Acos* A,

cos?A
sin? 4

2
:(ﬁ-l‘—v—l ros2.d = ._ljl,nA‘ﬁ,)ws?A
sin?A4

—c0s?A

(88 cot?A—cos?4=

“sin?A

sin?

0524
=l — S?'A
- )co -
=cot?Acos?4,

32. #f sec*x+cscix=sec’xescix,

g 1 1
secixfcseip =~ 4. S
[he] + cos?x + sinZx
_ sin?rcosty 1
cosSxsin?x | cosixsinix

=sec?ycsclx,
33. 7% sin*x—cos*x=sin*x—cos*x=1-2¢08%x
=2sin®x—1,

[f#8) sin‘ix——cos4x=(sin2x+cas2x)(sinzx7coszx)
=sin?x—cos?x —
=(1—co0s%xycos2x
=1—239cos2x,

R sinty—costy=sinyr—cosly
=sin2x—(1—sinx)
=2sin?y—1,

34. # cos*x—sin*x=cos*x(1—tanx)(1+tanx)
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T H =A% B S &8

costy—sindz=(cos2x-{-sinx ) cos2x—sinlz,

=cos2x—sin2x=(cosx— sinx )(cosx-{-sinx)

co;s‘*’ COSX — Sinx cosx -}-sinx
- cosx cosx

Sinx sinx
2
=cos2x{ 1~ —
“cosx Tcosx

=cos?x(1—tanx )(1 tanv),

35. 7 cos*A—sin*A+1=2cos? 4,

L%

36. #& cos®x+sin®x=1-3sin*xcos*x,

(%]

37.%8 (tap{_  -4)?=_L1tsind

(%]

38. 88 sin®AcosA+cos*Asind = sindcosA.

’j A o[ sind 1 )2
¢ mAsecd) ( —

costd—sintd {1 =(cos24 +-sin24 Y cos2A—sin?d )-|-1
=60s24—sin?4 4.1 )
=c0524 —(1~—c0s24 )41 . . §
=260524, E‘

00582 sin®r=_1—sin27)3 Lsindx
=1—3sin2x+3sin4x-sin‘x+ sinéx

=1-—3sinlx(1—sinlz)

=1~8sin2xcos?x,

1—-sind

cosA vosA T
_ (A1) (1psind)? '
- cos2A 1—stn24
(14-sind)? o :
S UFsnDO—sind> o o
_ 14sind . e 5
=i—sma- ’ :




q.b
]
it

=

5

% 15

(B8] sindAcosdcos3Asind =sindeosA( sin*A 4 cos?4)
==sindcosA
‘.ﬁ-. & (cos’d+cot*A)tan*A
=sec’A+(cos*A—1)tan?4,
(f8] (cos®Acot?d yan? A=cos2dtan? 4 4-1
C 1Kl cordtand =1, j J1) 48 3% 6
= cos?Atan®A{-sec? A —tanA ( JE T 45 5 2)
=sec2 A 4-(cos?A—1 Yan?4,
.5 (1+tand)*+(1+cotd)* =(secA+cscAd)?,
[BR] (1tand )2 -(14cotd)?
=1+ and Ftan?d 414 cotd 4-cot2 4
=sec? A - Qtand {-csc? A }-9cotA
L 14-tan?d=sec?4, 14-cot*4=csc24]
=sec?A {-csc? A -2(tanA +-cotd )

sinA cos4

==sec?A4 2ALof
sectAosctA 4L cosA +smA

%4 cosgA
=sec? 244 Sidcost.
=sectdposctA 42 cosdsind

=sec?A4-esc2A 42 m
==sec?A-}-csc?A 4 9secAoscA
=(secdoscd ),
41. 8 sin®Atand +cos* AcotA+2sinAcosA
=tanA+ cotd,

(R sin2Atand J-cos®Acotd 4 9sindcosd
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sindA cos34

A
oA iz sind —+2sindcosd

__ sin®d4-cos*44-9sinAcos?A

cosAsind
__ (sin%d 4 cos?4 )2
- cosAsind : % "
2 -~
= Sin*A fcostq —LHA sin?d 4-cos24=1]} .,
sinAcosA

- StnA cosA

cosA ' sind

=tanAd }-cot4,

&
X
3
=

42. 3 % cos®x+sin’xsin®y + sin*xcos*y=1,
[FR] cos?rtsinusin®yfsin®acos?y

==c0s%x4-sin?a( sin?yf-costy)

=cos?xsin%xy
=1,
43. /& sin®x+cos®x=(sinx+ cosx)(1 - sinxcosx),
(@8] sindx4-cos3x
- =(sinxy4 cosx )( sin?x—sinrcosz-{-cos?x)
=(stnx4-cosx )(1— sinxcosx),
44. 38 sec*A+ tan*d=1+2sec’ Atan’4,
W] sectd +-tantA
=sectd{tan*d—Jsec? Atan? 4 4 2sec’Atan?4

=(sec? A —1an24 )% 4 9sec? Atan A =
=1+23952Atan2A (EHAK2), - -

o 1 1 _
45'“ﬂl+tan2A+1+cotzA 1
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1 1 __ 1 ., 1
(8] 1-+-tan? 4 + TFcoi2A — sec?A ' csc3d -
=c0s24 4-sin4
=1,

46. 3% (cse¥ —sind)(secA—cosA)(tanAd+cotd)=1,
[ (cséA —sind Y secd —cosA Y land 4-cotd )

sin 4> cosA sind cosA
sm 1 - _CET— cosd smA

_ 1—sin?d 1—cos?A4 sin? A -Jcos?A
sinA cosA stnAces A

_ cos?4 sin24 1
T sind cosA sinAcosA

=1
47.% (14+cotA—cscA)(1+tand+secAd)=2,
[ﬁ] (14-cotd -—cscA)( 14-tand 4-secd)
cosA sind 1
(1+ sind  sind )( +oT cosA + cosA )
( sinA 4-cosd—1 )( c0sA}-sind 41

sind cosA

_ (sind4-cosd)2—1
- sinAcosA
[ Hy 4 % 48 93 § (sindf-cosA4)3=1-}-2sindcosA ]

_ 14-2sindcosd—1
sinAcosA

__ 2sindcosA
T sindcosd - . ¢

=2.

P
3
¥

RO

48. T (sina+csca)? +(cosa+seca) = tan®a +cot? at7,
(88 (sing-coscq)?f(cose--sece?
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NP P VDR A,

B T s a2 TP VA P

- ISR B
=(sinatglz ) +(eosat o)
1

':(“"’12%L2+-‘1 )+(“’”¢+2+~—

stn2z cosZa

L L yscmm s 1) J

T sin%q

— sin?q-Jcos?q 4 siniq--cos g +5 - ((,

sty ros‘q

..—:1—]-00!‘-’a+tan?a+1+5
=tan?q--cot®q4-7,
sind 1+ cosA
1+ cosA sind
sind - 1+4-cosd
[ﬂ] 1+4-cos4 + stnd
__ sin2 A4 (14-cosA )2 8
T a +cosA)sinAd ) r o
___Sin®A 4 1+ 2c054 J-cos2A ‘
“(1+-cosd)sinAd

49. 3% =2¢sCcA,

=Tl2-cg_lcj:1“i)s§f37 CIK sin?Ad-J-cos?A=]]

2

T sind

=2¢scH,

ae 1—c0sA s 2
So.ﬁm_(csc,d cotA)®,

1—cosd _ (1—cosd)® __(1—cosA)3
&3 Tdcosd — “1=cos?d  sintd

) 1 cosA \2
T\ sind  wind

=(cscd —cotd )2,
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54.3% sec6+csch _ tanf+1 _ 1+cotg
sec9—csco ~ tane—1 1—-cote-

secQ-+csc

sec)-csch) cscO
L#] secO—cscO scch—csc§
Tesch
secy
_ wat
T seeh
cscO
tang+1 [ smo sm‘()
=7 lan N
tang—1 2 0= ueo 6560
Sec@—-esch
x seco-Fcscd _ T sech
sech—csch ﬁﬁ»— cscg
secq
. (]
- 1+ sec@ *
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v 1 =1 _ 1
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[ﬁ] (4/ csca4-colz— a/ cscx—cotx )®
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.
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==( stnxcosy--cosxsin 'y Yoosz—( cosxcosy — sinxsiny Isinz

=SINACOSYCOST - COSHSINY COSE cosxcosysinz |- sinxsinysing, L
SN Y2 )=z sin ( 4— ¥)4-z]
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==(cosxeosy-sinxsiny Joosz—(sinxcosy —cosxsiny sinz
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28. W cos(a+ B)cosy — cos(B+7)cosa =sinBsin(y —a),
(M cos(a+B)cosy—cos(B+7 )osa ‘
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[#R] tan(vy)= osGiyy
_ 2sind(Qx4-2y)cos (92— 2y)
- 20051{2x+2yjoos (9%—2¥)
_ sin2x+sm2y
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[ﬁj sin3A-+2sinb A+sinT A . X
_ 2sin3Acos2A 4-9sin3 A
T sinbAcos2 A Isinb A




B D% WA =Mk 49
_ sin3A(2c0s244-2)
T sinbA(Zcos2A+2)
_ sin34d
“sinbA -

sin(A-C)+2sind+sin(4+C) _ sind
sin(B—C)+2sinB+sin(B+C) ~ sinB *
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l[sm3A +sin(—4 ):H:_)f[smgA +sin(—34)]
+1],~[:cos(-— 94 )—coe1747]
+%-[sin]7A +-sin( —94 )]
€05 A —c053A4 F-cos3A —cos9A4 +-c0894 —cos174

T sm3A=sinAF-sin9 A—sing Afsin1 T A—=singA
_ cosd-—cos174
T sl A~sind

_ 2sin9Adsin84
T 2c0s3Asing A

_ sin94d
T c0s94
=tanQ4,
81.1 €0524c0s34 — cos2Acos7A +cosAcos104
" sindAsin3A—sin2Asinb A+ sind AsinTA
=C0t6Acot54,
] €052Ac05s3A —cos@AcosTA +-cosAdcos10A4
sind Asin3A—sin2Asin5A +sind AsinTA
- 100554 +-cos( — 4) ] —1{ c0s9 A 4-cos( —54 b3

-}[:cosA ~—cosTA4]— %-[cos( —384 )—cos74d]

+%[cos] 14 4-cos(—94 )JA
"t 4{cos(—34)—cos]14 ]
o 60584 4-cosA —cos9A —cosh A 4-cos1 1.4 4-cos9A4
c0sA —cosT A—cos3A-F-cos7TAt-cosB.A— cosild
- cosA -{-cos114
cosA—cos11A4
o 20056 Acos( —54)
2sinGAsinbA
cosgAcosHA
sinfgAsinbA

==,
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=cotfAcoth
82. % cos(36°— 4)cos(36°+ A) + cos (54" + A)cos(54°— A)
=C0S82A4,
(8] cos(36°—A3cos(36° 44 )F-cos(54" +4 os(54°—A4)
=.%(cos72°+cos2A ) +%_(005108°+cos2/1 )

=_;.(cos72°+cos2/1 D +%(—cos72°+coszA) (M AKX
16)
=024,
83. 12 sin(45°+ A)sin(45° — A) = _;-coszA,
(B8] sin(45°4-4 )sin(45°—4)
=_é.( c0s2A —cos90°")
=.%.cos2A( Kicos90°=0),
84. 7 cosAsin(B—C)+ cosBsin(C—A)+cosCsin(A—B)
=0,
[#8) cosdsin(B—C)-cosBsin(C—A )-+cosCsin( A—B)
=-;_[sin[A +B—C)—sin(A—B4C )]+%[sin(B+C—A h)
—sin( B—C4-4 )]+%{sin( C4A4—B)~sin(C—A+B)]
=0,
85. f& Versin(A+B)Versin(A—B)=(cosA— cosB)*,
[f#] versin(A+B Jversin{ A—B)

=[1~—cos( 4 +B)i[1—~cos(Ad—B)]
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=] —c0s( A+ B)—cos( A—B4-cos{ A4 +B)cos(A—B)

[Hy 4 % & 0 f,1800s(4 +B)cos(A—B)==cos?4 ~siniB]
=1-—2c0sAcosB+-cos? 4 —sin?B

=sin?B4-00s?B—9cosAdcosB4-cos? A —sin?B v
=c0s24—9cosAcosB4-cos?B

=(cosd—cosB)3,




%= AR EMB 59

B e )

E=E SARFEAZZAAE

L v K
AERBZEHK
SIN2A =28SINACOSA - rererverrinraennn e e e (55)
cos2A=cos*A—sin*4

=1-9sin’4

T T s

cot*A—1 s s s 58)

24 = s
cot24 2cotA

B-ﬂ*ﬁz@&

14+cosAd

sind
1+cosa
1—cosA
g e 61)
A 1+ cosAd

cot-5-=:k 1—-cosAd

tan—‘iz i/l —cosA

f
I+

_ 1+cosd
=+ sind
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A

= - _l.ril____ ................................................ (62)

1—cosd

1L B
1. 538 sin24=2sinAcosA,
(W) s 2043, & 4=B, 8
sinQ A =sindcosAcosAsind

=2sinAcosA

2.3 cos24=cos*A—sin’4=1-2sin*A=2cos*4 -1,

(] h 2D, & 4=8#4

cos@A =cos? 4 —sin24,
X =(1—sin?d)—sin®d=1—9sin%4,
X =cos?A—(1—cos?4)=2cos?4 —1,

3.ﬁst -+A/1__.____COSA
fﬂ] H 2 3K (56),c0524=1—2sin%4, & 4 4% u,__ )

c0sA=1—9sin2 _‘;..,

B 2sin? 324_ =1—cosd, . ( R

sin*.g_=_.___._.1_;0$‘4 5 sin%:j—_— J 1

4.ﬁw3:;1____i /1+020sA.

(881 Hy 4 3% (56),0024=9c0s2A —1, 4§ 4 % m;‘;—.ﬁ

= COZ,

cosA =2cos? %— 1,

N P b o o e P P S TN PN, O P 8
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7= “'5052.%1._——_1—-]-605{1,
5052% 1+505A By cos __._j:A/l-i-cosA

1—cosd : 1—-cos4d
5. ﬁntan_‘f‘l___ _A/l cosd _  sind _

- 1+cosd —1+cosd ™ — sind -
——
L8] 4 S
ian‘»: —
2 cos
+ /1—cosd
- - 27”71 _ 17——- —cosA
T +cos 4 14-cosd
V'
_ A =rcosy(14cosdy T {cos2d
X =g (T cosdy? ix/ (oAt
T sintd
e ‘i“/ (iFeos DT
’ sinA
=t osa
. ‘_ (1—cosA)H? _ (1—cosA)2
X pi¢(1+cos/l)(1-cosf!) iJ 1—cos?4
(I=cosA)T
T Tein?d
_ 1 l—cosd
= sinAd

6. & sin34=3sinA—4sin®4,
- (8] sin3d=sin(A424) ' .
: =sindcosQ4 }-cosAsin2A4
=sind(2cos2d —1)4-cosd « 2sindcosA
=2stnAdcos? A —sind + 9sinAcos? A4

=4sindcos?4 —sind
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=dsinA(1—sin?d )—sin.t
=3sind —4sin34,
2. 5% cos3A=4cos*A—3cosA,
[§8#] cos34 =cos(A--24)

==¢05Ac0s9A —sindsin2.4

=c0sA(2c0524 —1)—sind-2sindcosA R
==900534 — 054 —9sin? 4cosd yg

=2¢0s34 —c0s.4—9cosA (1—cos%4)

I O o

=4c0s34 —3cosA .

__BtanA tan®A4
8. tan3d= = SfantA

(7] tan3d=tan(A424) ‘ |

__ tanA ] tan24
_: 1—tanAdtan24
ot _ «an
and + 1- —~ng 4
Atan 1
1—tan?d
_ 3tanA—tan34
T 1—3tan24

1—~tand .

cot*A—8cotd
9'%“”3‘4“-73&0#/1-1 -

[#8] cot34 =col(244-4)
__ cot2Acotd —1

T eotdFeoigd T ’
cot?24 -]
T . cotd—
7 I ) B
- col? 4] o
cotA
B dcotd 1S

i
{
W

—— bt b e et i s o ik s
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_ cot34—3cotA
T Scot?A—1

10. 5% sindd=4sinAcos*A~4cosAsin’4,
(fB] sindd=sin2 « 24
=9s5in2Ac0s24
=9 « 9sindcosA(cos?d —sin?d)

=4sindcos3A—4cosAsin34,

11. 8 costA=8cos*A—8cos’A+1,
[(#8] cos4Ad=cos2 - 24
=9c05294—1
=9(9cos24—1)%—1
=2(4005%4 —4c0s?A4-1)—1
=8cos*A —8cos?A 41,
12, 88 sin54 =5sind —20sin®*A+16sin® 4,
[#R] sinbA=sin(24+434)
== 5inQ A c0s3A 4- 0524 sin3A

=9sinAcosA(4cos3A—JcosA )+(1 —9sin3d)-

o (3sind—asin*A) (A A LT B 6 B

=8sinAcos* A —gsindcos? A-}-3sind —4sin34

—Bsind4 -8sin® A

=8sindA(1—sin34 )2 —gsind(1—sin?4 )4-3sind

—45in3A4—gsin34 }-8sinbA

w=8sind( 1—2sin? dfsintd)—=gsind 4-6sin3A{-3sind

—4sin3d—psin A -8sin®A4
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=B8sind —16sin34 J-8sin’ 4 —gsind +6sin34 J-3sind
— 45in3 A —gsind 4 4 8sin® A
=5sind —20sin4 }-16sin5A,
13. § cos54=16cos’ A~ 20cos* A + 5cos A,
(87 cosbAd=cos(244-3.1)
==0052400s3 A4 —sinQAsin3 A

=(2¢0s2A4 —1)(4c0s3 4 ~3cosA )
—2stnAcosA(Jsind — 4sin34 D
=(2c0s24 -1 X 4cos3A —3cosA )—6cosdsin® A +-8cosAsin* 4
=(2c05% A —1 Y(4c0s34 —3cosd )—6cosA(]~cos%A4) '
+8cosA(1—cos?4 )2

=8c0s54 —Gcos34 —4cos3 A +-8cosd —GeosA 4-Geos34

*

+B8eosd —16c0s34 4-8cos3 4
. =16c0s54 —9(cos3A4 +-5cosA,

2 ; . 2tand
14. 3 & sin24 = T+ tancd

[B&] sin24=9sindcosA

__ 2sind 94 tanA
TTeesA % A= sec?q
| Yand

19 tantd =

. - _ 1—tan*x
15. B i@ cos2r=— oot

in?
[MR] cos2x=cosZx—sin?x==cos®y—cosiy SHE ¥

cos?x
.—.—.cos%(l _ sinﬁx‘)

cosx
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=cos2y(1--tan?x)== 717:lanzx ;
- sectx ’ ;
_ 1—tan?y !
T Y gtan?x
tanA
16. = C0s24,
7 Fan24 -~ tanA
tan.d tancl
(#] Fand A —tand  2band
o —tand
1—tantd
) _ 1 _ 1-—tan?d
T2 ¢ 1dtandd
1—tan% A
_ 1—tan?4 __ 1 tan?4
sectd T sec?A T sectd
in2
— 1 sin /{ .« cos?A

sec?d . cos?.
=c0s?4—sin2d
=c0s24 ,
17. 38 35 2sinAcos2A =sin34--sin4, ,
[#R] 2sindcos24 =9sind(1—2sin?4) 5
=9sind —4sin34
- z=8sinAd —4sin34 —sind

==sin3d—sind, -\

.

_— 18. K 8 W 8sind —sin3d= ‘ZSmA(l cos24),

(8] 3sind—sin3d= -3stnd —(3sinAd—4sin34)
. =4sin?A=9sinA.9sin?d

=2stnA(1—cos2A),
(| cos24=1—2sin 24)
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= _ cosx+sinx
19. 3 38 M tan2x+sec2x= Cosx—sini
sin2x 1
(f2] tan2x+sec2,v=m+m-

sindx+1 _ 2sinacosx+-1

cos2x cosQx

sin?x--9sinxcosx-f-cos*x
cos2y-—sinty

(cosx4-sinx)?

(cosxH-sinx)(cosx—sinx)

cosx-sinx
= cosx—sinx

L 4
sin*3x

20. 3% 32 sinx+sin3x+sinbx= ~ng

(8] sinxtsindxd-sinbx

=sindx-(sinx4- sin:’)x.)

=sindx-}2sindxcos2x
=sinda( 1 +-2c0s2%)
=sind4 14-2(1—2sin%x)]
=sinds(3—4sin?x)
=sin3x( 3siny—4sindx) //sinx -
=S8y
sinx
21.3% 1@ sin3x=SN 2x=sin’x

sinx .
(W] sin3x=3sinx—4sin3s
7 _ 8sinZx—4sinty.
- stnx

4sin?x(] —sin?x)—sinlx
SIRY

~—
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__ 4sinZxcos?x—sin®x
Sing

Sin?Qx—sin2x
Sinx

22. & 58 sindx=2sinxcos3x+ sin2x,
[m] SIndx==$indx —sin2x-f-sin2x

=9SInxCcoSI¥ - sindx,

23. 5t % cos’x+sin*x :71)»(2—sin2x),

cosx-+sinx

(os"x—}—sm x

(@] — =12 22 005 2 X e COSYSINE -5TM 2%

Coskf-Siny

=1 —sinxcosy

=_;_(2—-2sz'nxcosx)
=_l_(2—sin2x)

cosA—cos34
24. 2 sin84"sind T =tan2d,

cosd—cos3Ad  cosd—4cos3 A4 GeosA

67

(#] sin3A—sind — Zsind—4sin3A—sind

_ deosd—4cosBA  geosd—ZeosBA4

T osind—4sin3 A~ sinA—251n34
_ 2c0osA(1—cos?d) _ 2cosdsin?Ad

T sinA(1—2sin2A) T sindcos24
dsindcosd _ sin2d

c0s24  cos24
=tan24,
cosA+sind
25.8 osAd—sind = tan24+ sec24

(8] cosA J-sinAd o ('L‘osA—{_sinA)‘z
L cosd—sind ~ cos?A—sin%A
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_ 1-+4-2stnAcosA

- c0s24

_ 1+4-sin24
singA 1 i
cos2A U 0s9A P

=tan2A +|sec4,

26. 3 3CO0Sx+ Ccos3x

Sl ———-=cot*x,
3sinx—sin3x

[: ﬁlﬂ 3cosx~-cos3x

3stnxy—sindy

_. Becosx44cos3x-—3cosx
T gsiny— 3sinzJ-dsinx

__ 4cos3x
T TAstndy

] =cot3z, : .
27. & sin34cscA - cos3AsecA =2,
Eﬂ] sindAcscA —cos3AsecA

—(85ind — dsin3 1 _ 34 1
=(8sind —4sin A)W (40534 —3cosd ) —

=8—4sind —4cos?A 4.3
=6—4(sin2d 4-cos24)
=6—4 1
=2,
Ty 8
28. 38 2sinx+sin2x= ‘12?:0}%‘
[F#R] 2simafsindx
; 2siny 4-2sinvcosx
==2stnx{ ] 4-cosx)
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(1-4cosx)(1—cosx)

=QSiny o
1~—cosx

__ sinx(1—cos?x)

1—cosx
9sindx
- T 1=cosx

= . 1 .
29. F cos*x+sintx=1 ——2-—szn22x,

[fR] costxfsiniy
=05 2x( ] —stn2x)-sin24(1—cos?x)
=0052x—sin2xcos2x4-sindx—sindzcosIx

e=1—2sinrcos2x

=1— %( sinxcosx )?

1

:1—-,2‘51'1122%_
30. 7 cos®x—sin®x=c0s2x(1 —sinxcos*x),
[#R] cosbxr—sintx
=(cos?x—sin2x ) costxf-sin2xcos?x 4 sintx)
=cos2x(costx4-2sin?xcos2x{-sintx—sinlrcosiy)
.—:cos2x[(cos“’x+fin2x)2 —sinrcos?y]
=c0sQ¥(1—sin?xcos?x),

- e . 4cos24

= “ — - —_— -
1.5 cot*A—tan’4 Siniod
[#R] cot2A—tan24

_ 1+cos24__ 1—ccs94
T 1—cos24 14-c0s24

S e
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_ [1Fcos94” —cos24
[[ﬁ wm—“/l-co oq —tand = ‘/1-{—0052.4

_ (1+cos2A)2—(1—-cos2A )2
- 1—cos?24

__ 4cosz4 .
T sin?94
32. 3 csex— 2¢cot2xcosx = 2sinx,
[8R] csex—9cotoxcosy

cot2x—
Qcotxy

=cscx—(cot2y— 1)sinx

cos2y 3
=esex—{ —-—"_ — 1 }sinx
Sin2y

=CSCx—9 o o Sinxcotx

1 cos2y—sin2y

R T sinx sinx

1—cos2x{-sin2y
- siny
9sin2x
=-—‘—.~
sinx
=2stnx,

33. 18 tanAd+cotd = 2csc24,

[#%] tand 4cord— “’s’j Sl 4 cosd

TsinA
_. Stm%AQcos24 _ 1
T cosdsind T sinAdsos4
2 2

T Ssindcosd T sinoA
=2csc24,

34.F cotx—tanx= 2cos2xcsc2x,

et _cosx¥  sinx
(#8] co anr= Tsinx | cosy
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_ cos2x—sinx _ cos2¥
T simacosx SINACOSH
eos9x __ cosdx
T T Osinxcosy T sin2x

=9200s2xc$cQx,

35. 55 2sin* (45" —x)=1—-sin2x,

[HB] 2sin2(45"—x )=2c0s?[ 90" —(45"—4)]
=900s2(45° - ¥)— 11
=c0s2( 45" +4)+1
=1+4cos(90" 424 )

c=1--sin2x(HE 1 2 5 200,
36.3%1+ tanitan2x= tan2xcotx~1,

(#8] 1+tanxtan2x

= 14tanx - Qtanxy __ 1-—tan?x-}-Qtany
- - : 1—tan2x 1—ianiy
‘ _ 1-ftan®x ’ '
I§ T i< tan?x
_ l-Htan®x
= p—fanty T171
. 2
T 1—fan’x -1
tanx

-1

—_—— e
(1—tan x)tanxy

=tan2xcotx—1,

37. %8 sin34sin®A +cos3Acos*A=cos ’2A,
(8] sin3Asin®A 4-cos3.dcos34
' " ==(@sind —4sindA )sin® 4 4-(4e0s3 A —3cosA Jeos® 4
=3sintd —4sin®d - 4cos®4—3cos*d




|

2 ?E}‘Eﬁi?ﬁkf’nﬁ%i‘f#
=4(coss‘4—sin"A)—3(cos4A—sin4A)
=4c0s24(1 —.sin2AcoszA)
——3(c05214—sin2A)(cos"’A+s-in2A) i}
& T 4 30 G

CE?SSA—-SWLGA__6032‘4(]——51'112:16052.4) j“\“i
=4cos2A(1—sm’Acos"’A')—-3cos2A
:::cos2A(’4—4sin2Acos“’A—3)
=cos2A(1—.4sin2Acos2A)
=cos2A(1—sin22A)
=¢0524 05294
=c0s33.4

38, 78 4sindsin(60° - —A)sin(60°+ 4) = szn3A g

(m]

4sind sin( §0° —d )sin(60° +4)
=4sind(sing°cos A ~—0560°stnd J(sing0°cosA +co.960°sinA)
=4sind(sin26(°cos® 4 — cos 260°sin 24)

'.—.—.4sinA<%0052A — 7:_‘sin 7A)

=4sinA(%cos2A +.2_sin2A — sin 2A)

S

=4sinAd ~g~~ sz'n2A)

=8sind —4sin34
=s5in34,

39: & 4cosdcos(60° - A)cos(60°+ 4) = €0s34,

L#]

4c054c0s(60° — A e0s(60° -4 )
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==4c0sA(cos60°cosd 4-sin60°sind Y cos§0°cosd —sing( sind)
=4c0sA(cos?60°cos? A —sin?60°sin?4)

1 3
= Al 50524 —.2_sin? A
4cos (4 1 )
=4casA(ws‘2/1 —%.cos%i—% sz‘nzA)

=4msA(cos2A _.2_)
=4c0s3 4 —JcosA
=cos34.,
40. 3% tanAtan(60°+ A)tan(120°+ A) = — tan34,
[ fE1 tanAtan{ 60" A tan120°4-4)

tanG(’ --tand . tan120° -tand
1—1tanb0°tanAd 1—1tanl120°tanA

—tand A/ 8 HtanAd . —4/ 3 +-tand
1—4/ 3tand 1-+4/ 3 tand

__ tanA(—34tan%4d)
1—38tan? 4

=tand »

Jtand —tan34
T1—3tan?4

=—tandA(H 4 % E 8 ). ‘
41. B cotA+cot(60°+A) + cot(120° + 4) = 3cot34,
(B cotdtcot(60°+A)Fcot(120°+4)

cotg()ycotd —1 L, cot] 920°cotA —1
col§0 H-eotd U 2et120° H-cotd

= cotd}-

14 E'iﬂi.‘.,;d -1 — %.gjcotA —1

; + :
4 4-cotd — V3 4 cotd
o ‘ Q
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— § cotA

=cotAd} 2

+ _J_+cot2A
3

— 8ot
= cotd | Seott A1

_ 8cot3A—cotd —8eotA
3cot?2A—1

— 3(eot? A —3cotd )

T8 A—1
=3cot34 (H A % 5 9.
42.57% tand+tan(60°+4)+tan(120°+ A) =3tan3A,
[#&] tand4-tan(60° 44 )4tan 120°4+-4)

tanfy)’ J-tand tan]20° -tanAd
=} P e —
; and + 1—tang(tanAd 1—tan120°tand
=tand J._¥/ 3 Hhand =4/ 3 +and .
+ 1—4/ 3 tand + 144/ 3 tand
_ . 8tanA
=tand +m
__ tand—-3tan34d 4 8tanA
- 1—8tan?4
__ 3(3tand —tan34)
1—tan%4

« =§;tan3m1,
43. & tan(45' ~ A) + tan(45' + A) = 2sec24,

[ﬁ: tzm(45°—.4)+tan(45“+/1)
__ tamdd’—tand tandh° -tand
T 1 Ftand5 tand 1—tand5°tand
1-—tanA 1-}+tand
1-+tanAd + 1—lanAd

2(1-tan?4d)  9sec?d
1—tan2d4  — 1=ian4
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T osTACL—iant Ay T et A—sin®dA

= 2
cos2A4

=9sec94

44. 3 sin(x+y)cos(x—y)+sin(y +z)cos(y — 2)
+sin(z+x)cos(z —x) =sin2x+sin2y + sin2z,
LER] sty Jeos(x—y -f-sin(y-t-z cos(y—2)

-sin( 744 )05z~ )

_—_.%(sin2x+si112y)+ L( sin2y--sin2e)

1 Csingesing) (i 1 4 3% 51)
=SIn2¥-stnQy 4 sinQz,

458. %8 cscA—cotd = tan»i;i.
[f8] csca ;cotA.

1 cosA _ 1-—cos4
T sind  sind . sind

=tan L CHE ) 24 3% 61 ),

46. ig cot-;—x —cotx=cscx,

L7 cot-%x— cotx

__ 13cosx cosx

sinx sing
1
sinx

=cscx,




76 TOEOZ M OB M OB & W

o o N
A A S S e S i o o i S

47.%1+ tanetan_g_= seco,

[(#2]1 —}-tanomng_

sing | Y]

) sing

1—cos9 __ 1 cose
=1+ €050 =1+ c0s@ €050
_ 1
" cos®
==Ssecq,

48. 3 sin%xj:cos%x-—- v 1+sinx .,

(8% ;in %xico&%x

9. BEHREM, 2 ERFEANESS L RSZE
[(M] B % sin1°=0.0175, cos1°=0.9998,
sing’x=0.0349, cos2°=0.9994,
Rl sind°=sin(1°4-2°)
=5in1°c052° 4 cos1°sing®
=0.0175x 0.9994-+0.9998 X 0.0349
=0.0175-4-0.0349
=0.0524.
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c0s8°=cos(1°4-2°)
=€05]°c0s9° — sin1°sin2°
=0.9998 X 0.9994—0.0175X0.0349
=0.9992—0.0006
=0.9986.

sind’=sin2 « 2°
=9sin2°cosg"
=2X0.0349X0.9994
=0.0693,

€054°=c0s2 « 9°
=1—2sin?2°
=1-—2X0.03492
=1-0.0024
=0.9976,

sind’=sin(1°-4-4°)
=5in]°c054° 4-cos]°sing”
=0.01750.9976--0.9998 % 0.0698
=0.01744-0.0698
=0.0872,

€055’ =c0s(1°4+-4°)
=¢05]°cos4°—sin]°sin4g’
=0.9998 < 0.9976—0.0175 < 0.0698
=0.9974—0.0012
=0.9962.
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A~ e~

a_s lo - A 13
50. B%ﬂir %ﬁﬂmlui/}{22‘2« E‘jﬁ)%‘}ﬁyﬂ‘:
B, ,
[BR] £ 491 sindp® o 2 é, cos45° _7”? tand5° =1,
W singg }e.:}:m 4 \/'13,5075,45“

2 2

/1_¢z -
2 1
N z\/‘) AT

c

.2

"vei
=1ty
}/ 22 :zz’\/2+x/2.

45" 1-—cos4p°

45" 1+cos45°
0599 — =cos =22~ /1
14 24 9 O 7 ‘/

t L9135 _;__ Y Y
an9 fan 5 = Sindhe
_c/_z
- _2=y7
s 2 V2
=V2—L

51. B m 80°Z 4 B 3,3 Kk 152 I %8 0%, 1E 4.

(W) &

-0

& sing0° ——'\/ 3_ ces6)° =

tangQ” =4/ 3,
sin]5° ~sm_ ‘/1.""605,30

J A/i?r’o?s“fs()"

=E¢ ’%Zjl—i?

2

1 —_ cOS——‘

L

G PN RS
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e N e e s e S e P N
I o s e e o i o~

1 o e

5° :ros,z’.oi - / I _‘:C??')’(YO
cos1d 5 V

9
PO / 1-+cos60°
= J 1+w 2 _ / A
2 : 2

:~/,+‘/Ti§ A/Hf/g

2

=£—A/z ISVEY

60°
° B 1—cos
xo 30 1—c0s30 . Pl
tan]hH° =—=tan R e e .
2 sin3() sin b;)

1—¥ 9

2 —o =
=T,
Z
52. 3k sin18° & cos18° 2 {f,
(W] & oe=18", 1y
20=90"—39,

§in20 =sin{ 90°— 39):50539,
2sin9coso:4cos3o-—3coso,
cosg(2sing ) =cosg( 4cos?9—3 ),

o 25ing—4c0s%9—3
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=4(1—sin?g)—3
=1—4sin?g,
4sin2Q-{-2sing—1=0,
2, sing=FV F=1
& smo B IE 1,4
sinozkﬁ;__l_.

X cos18°=4/1—sin®18° —_'//1 ('\/ )
=/1_6=2/5 _ [10+24/5
A/ 1= */ 16
1T
=iV 10+2/ 5.
53. 3k sin36° K cos36° 2 ff.
[#] cos36°=cos2 « 18"::1—251'11918“,

b A8 simg=2 521

8 c0536°=1_2(1/j—:"_1)2=1_3—2/v5—

- 4/5 +1
R sin36°=4/1—c0s236° -—-/ 5+1 j’
=7

84.% 8 sind+sinB+sinC= 4cos-—‘;l~cos %cosg-,
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[gR] sind+sinB+sinC
=sind 4 sinB+4sin 180°—(A+B)]
=sind +sinB+sin2( A;B ) CHE 1 25 5% 15 )

= 2sm‘l(A +B) cosl(A —B)

2sing (A-+B)eos LCALB) (1 1 2 3% 47 % 55)
=gsin L (A4 B){cos L (A= B paos L 48]
=gsin (A4 geos cos D py 2 R 49)

= 4005% cos.i“;_sin(g()o — _2_)

=deos cos 4 cos C (HE A 45 3 10), .
58. E‘iﬁ%cosA+cosB+cosC=4sin% sin%sin_zc..,.l. f
[#8] cosd—+cosB-cosC
=054 -cosB4-cos[ 180)°—(A++B)]
=cosA -cosB—cos(A--B) (f& M} & K 16) 5

"=c0sA +-coSB—c052 « —,‘?(A +B)
=;2cos~;—(A +B) cos%(/l —B)—[2c0s 3%(11 +B)~1]
=2cos%(/1 +B )[cos%(A —B)— cos%(A +B)]+1

=2co.

—4sm._sm£sm_+1 (l_@” H A ;T:ﬁ‘ 9).

56.3 88 sind+sinB—sinC= 4sin~’g—sin-g-cos-§-,
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[ sind +sinB—sinC
——smA-|—smB—smL180 (A+B)]
=sind -fsinB—sin2 o A+B)
__2smw( 1B m_i (e By—gsink. ([14_3)@0573{,44_3)
=2sin_2,(A +B [cos.Lea—B )—cos%{/{ +B)]

.4 B
. 251;;T-sm =

=9si#
\.A—-”\j\

.4 B C
==4SIN SN (05
2 2

5

57.3% #% cosA+cosB—cosC= 4cos:g—cos 3 sm—g——

(%] cosA+cosB—co sC

=cosA 4-cosB—cos[ 130" -—~(4 +B)]
=c0sA4 J-cosB4-cos(A4-B)

==c0sA 4-cosB4-c0s2 + _‘1_(/1 +B)

._2cos__(A +BcosicA—B )+20052_%(A +B)—1
=2cos§(A +B )[cos_z_(A —B )-{-cos%(/l +B)]-1,
=-_—2oos(90° — TC.) . 908 _ .1_005(:__3_)_ 1 2

s cosgsin o —1CHE JH 44 % 9 B 40,
58. 3% 7 sin24 + sin2B+sin2C= 4sinAsinBsinC,
() singd singBsin2C
=sinQA 4 sin B4 sin2[180° —(4+4-B)]
=singd +singB—sing(A+4-B) (HE i 22 K 31)
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=9stn{ A 4B jcos( A —DB )= 9sin( A 4-3)cos( A+4-B)
=2sin{ A 4B cos( A —B)—cos(A++B)]
=2sin(180°—C) « Lsindsink
=dstndsinBsinC (fit: B 7~ A 15 D).
89. i i cos24+ cos2B + cos2C = —4cosAcosBcosC—1,
[fR] cos2df-cosgBdcuspC
=c0s21 s B4 cos9l (80— (A4 4-B)Y]
€052 cosB4-Los2 180°—( A 4-B)]
=cosg.l cosylipeos2(A+B) (I N 2 2% 32)
:2[0:%( A8 eos” d—b y-2c0s*(A4-B3—1
=2cos{ A4+ By cos( A— B jJ-cos A 4+B)]—~1
=2c08(180°—C) « 9cos.1cos{ —B)—1
=—{4cosdcosBeosC—1 (fit H1 25 58 16 40 ).
60. it 7% sin24+ sin2B —sin2C =4cosAcosBsinC,
[BB] sin2d4-sin9B—sin9C
=singd +-sin2B—sin2[ 180°—(A-+B)]
————
=sin2d +-sinQB+4sin2(A4-B)
ANy
=2sin( A4 B)cos(A—B3+-2sin( A--Beos(4-4-B)
=gsin(4 +B)[cos(A—B)+-cos(A+B)]
=2sin(180°—C) + 2cosdcos(—B)
=4cosdcosBsinC (Ji Bl 424 5 15 X, 40 ).
61. & & cos24+ cos2B— cos2C = —4sinAsinBcosC+1,
{81 cos24 4-cosQB—gos2C
=082 +4-¢052 B —c0s2[ 180" —( A 4-B)]
D S
=082 -cusg B—cosP( A1)
..




B4 T OEH =S A & M8 % ®

s

=9c0s( A -} B)cos(A—B)—9c0s2(A+B)+1
=900s( A +4B)[cos{ A—B)—cos(A~+BY]+1
=2c05(180°—C) ¢ 2sindsinB 41
=—4sindsinBoosC+1, -
62. K 3% sin®*A+sin*B+sin*C=2cosAcosBcosC+2,
[#7) sin?Asin?B-psin?C
_ 1—c0s2d , 1—cos2B
- 2 T2
(B 2 X 66

= %-_;_( c0s24 +-c0s2B 4-c0s2C )

1~c0s2C

T3

=_Z___f12_( —4cosdcosBeosC—1)

CH 1 2 3 5 59 B
=2c0sAcosBcosC 42, }
63. B 1 sin®A+sin*B—sin*C=2sinAsinBcosC,
[B]] sin?A+4sin2B—sin?C

__ 1—cos24 . 1—cos2B _ 1—cos2C
2 re 2

—-‘;—( c0524 4-c0s2B—c0s2C)
=..—%( —4sindsinBeosC-1)

(B8 A % 45 61 8D
=2sindsinBcosC,
64. 3 ¥ cos® A+ cos’B+cos*C=1~2cosdcosBcosC,
(R cos?d--cos?B-}-cos?C
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. ]j}_cosz/l N 1-}-cos2B
) ! 2
(e 1 2 556 )

Z-}_ ,7(0052/1 +-c05s2B4-c0s2C)

1-}-cosgC

T3

j-j_ (—4cosdcosBeosC—1)

ClE 1 A 32 28 59 18D
=1~2c0sdcosBcosC
65. 3 7% cos* 4+ cos*B—cos*C=1-2sinAsinBcosC,
[#R] cos?A-fcos?B—cos?C '

_. 14cos24 | 1+-cos2B 14-cos2C
- 2 ! 2 2

=%+_;_( ¢059A 4-c05s9B—c052C)
i+%(—4sinAsinBcosC+1 h)
CHE HI A 35 55 61 78D
=1—2sindsinBcosC,
66. A 7 tand+tanB+tanC= tanAtanBtanQ,
() B ZEHEI18E0

__ tanAd 4-tanB-f-tanC—tanAtanBianC
tan(A+B+C)= 1—tanAtanB—tanBianC —tanCtand '

5 A4+B4C=180°, tan(d +B}-CH=0, 3
. tanA —|_tanB+lanC-tzmAtanBtanC:O, ’ -

% 18 tand J-tanB | tanC ==tanAtanBianC,

67. i, #& cotAcotB + cotBcotC + cotCcotA=1

) ~_ cot(A4BcotC—1
(] co(d+B+4Co= ‘:tc —_:cot(jt—l—B) (8 i 2 5 46 )
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cotdcotB—1
cotB+4-colA
cotAcotB—1

B cotB+-cotA

cotAcot BeotC—cot A — cot B— cotC
cotAcot B+-cot BeolCJ-cotCeot A—1 !

H A4-ByC=180", coi(d +B4+C)=wn
:, cotAcot B4-cotBeotC F-cotCeotd —1=0,

. cotC—1

BL 1%} cotdcot By cotBeotC -cotCeotd = 1,

68. i & B + cot£ cot%cot%cot-g‘%

(B2 B 5 %6 1 =, nIf%
colj_ cot. écoti—-coti — catﬁ — cot£
co (_+ +& )_ 2 2 3 2 2 2
2 coticot__-{_cotficotg +cot£coti _— 1
2 2 2 2

4,8 ,C_ . CY)_

EB‘
(%)
Q
T+
i
-+
o
(=)
T

. A B C A4 B C
o cot7 cot~2_cot? — cot-2_ — col-2~ — cot».2_:=0 A
4 B . C

) cot~ +cot_+‘ o -i_cotTcot?cot?,

N

" -
T
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A A A AN M P il L 8 P AT ININE NN NI NIl s e 0 i

EMNE EXRSUREVER

L 2E 0 K& 2y X

1ERERE —=ZAEZ wﬁﬁﬁZEm&E
e B, R BB IF 5% 8 1 (Law of Sines),

g 2 i (63)

= e P R L L P P T TTRaTT]

Sind = sinB  sinC

2. BEREE —— = M P AT % 2 4R A

TR AN R % T IRk A R 2 R B
2 A BB B 0 s it (Law of Cosines),

A2 =D FC2—2BCCOSA -+ ovrrerememrinieiiii e (64)
D2 =24+ a2 —2CACOSB o vveerireeeniimiiiiiiireiiie (65)
Cl g 4 D2 20 BCOSC e renreiirsieisesiestreire ceesins (66)

SEER — =MV 2 WS MIUE K2 ®SR
FHEREMZEMZEYRE PBEZEYZ
.

b+c ﬂtqni(rBJrC)
b—c tani(B-C)

ct+a _ tan,(C+A) (69)
Ccra _tan,(L+d4) ¢ e et )

.............................................. (68)

AHERE— = 2 AT A — 5, B 3
AE B 8 b $ 2 4G R,




&8 T OH = fa B M OB & W

J
j
F
{
s

a= bCOSC+CCOSB ...................................................... (70)

b =ccosA + aCOSC"""“""""'“‘"“ ....................--:........(71)

Cc= acosB -+ bCOsA T ...-...-.......-....-----.-......-....(72}

I1. f 8 [
2 a _ b ' .
1.3 & sind = sinB"
(R] B =M ABC | TH B, C e 28 4 CD 35 B 38 4B, )
fr CD=nh, [j] :

h=bsind,
R h=asinB, :
. bsind=asinB,
e e = po
2. A Wa*=b*+c?-2bccosA, ’
(W) Jo .t B8 2 W, | i
a%==h? L BD%, b
i:y ';BD.-. ¢c—AD, |
=h%4c¥—.9c. 4D4-2D?,
B MyaDr=b2, 4
% AD=bcosd, ; =
5 =b3 +-c2 —2bccosA, f .
P

3. Ay E g ; N
a+b _ tani(A+B) L

a-b  tani(A-B)"

bt L B v e R il e el - R A
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A T o, e

AN i A

(%] &= A 4BC
CA<CBLi Cfe o @
Ly O B 4 fE
G o e

£ BC, § [ % .
®e. A 7 -

fy  LQAB=w, ‘
LCAP=z

LPAB=y, [QAC=z,
Bl LAPC=r, LAQC:=,
1] wty=d,
%—y=2B,
290",
¥ty +i=w,
Wz, r=leayn,
=1(4-B),
=90~ 1044B),

w=90"+1(4-B),
H S0 APB, 408, & W B I % = R0

4B __ sin(180°—x) _ sinx
BP

Siﬂy siny 4
AB sinz
& BQ T sinw *




90 FOW = fiL ok MO % m

P e e o ot et i e e NS T T e e e v VN P PPV
c sinlC A4 B)
N el
sm?\A —B)
% ¢ _ cosLl,J\‘i +B)

a--b vcfor.élv.; TA-BYT
L 5 = E S 38 4 58 (Double Formulas),
WEFZA MG EYE ez —2R,
atb _ tanl A4 D)

b lank A—B) -
SRR A 2 & s
a=bcosC+ccosB,
[F] B = /0 48C, 11 fk
AD T @ R BC, W] BD 5
4B 7 5t 82, CD 5 AC

Z 5t &, B
S a=BC=BD+DC,
fii7] BD=ABcosB==scosB,
DC=ACcosC=bcosC,
I 4 a=bcosC--ccosB,

5.5 sin(A-B) _ a’—-b*
sinC~ ~—  ¢*

si{ A—B) _ sindcosB--cosdsinB
sinC - sinC '

(%]
8 i IE &% s 714

sind=YsinB sinCe= -.san
b ’ b
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A AT P e o e e e e o A ~——
A}_f~...//
cosBr— o ——
2ac ’
b2 4c? u?
cosA_—_—_vAft _ A
2he
) . R 12 dc?—a? sink3
g SnA—B) M T T e
sint £ sinB
b
2a?—90l*
. 9t
2
<- b -
a? —0*
=y

en @—ccosB _ sinB
6. W8 " Crosd — sind A

i ARG RGD, %
a—ccosB=bcosC,

% b—ccosA=acosC,

& a—ccosh . beosC _ b
“b—ccosA ~ acosC @ !
18 2 5 635,84
_b sinb
e sind kg
a-—ccosB sinB
18 b—ccosA  sind *
7.58 tanA= _asinC
"b—acosC :
o :
tand =71
[ﬁj a cosd ’
Vi R =,,fL, i —
Mo & If\' “sind sinC ’ el sind = smC 3
% .
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o~

!

asinC
ccosd ’

3 Hy & R b=ccosd 4-acosC, 11

ccosd =b—acosC,

tand —

. _ asin({_
i3 tand = b—acosC °

8.F cotd= -‘%cscB — cOtB,

cosA
s COIA'—TinA ,

. a b
8 i & =K Sind T sinB ep

sinA =_Z_sinB,
beosd
asinB °
X AR c=acosB4-bcosd, ]l

beosA ==c—acosB,

48 cotA =

c—~—acosB
WA = """
3 R cotd asinB

¢ cosB
“asinB sinB

‘ =icscB—catB_
a

9.fa+b+c=(a+b)cosC+(a+ ¢)cosB+(b+c)cosA;
(%] h 2=,
a=bcosC-}-ccosB,
=ccosA | acosC,

c==acosB+-bcosd,
#8380 .18

!
!
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a-f-b-tc=bcosC-.ccos B +-ccosA 4-acosC+- acosB-4-beosA
=(a+4-b)cosC+(at-c)cosB4-(b-4-c)cosA,

10. 38 (a + b)sin% =ccos 2B
] AR - a oy a= csind
- LB siwd smC e sinC *
b csinB
Y3 sinB smC NE sinC *
2, b csmA csinB ):
1% (a+ )sm ( sinC sinC z
C
_ cszn?
= . inB
RTTe (sind 4-sinB)
csin ¢
= 2 . 25iw A+B COS. A_2-B
SIM O S
2 2 2
. A-+B
_ csin ros A_B
cos S 2

2

A sin:i’%.‘i =cos<90°—- A;B ):cos-%-(]SW-—A—-B)

C
==C0S—

2 1]

'& £ (a+b)sin?=ccos_A_'2'_§..

11. ﬁ(a—b)cos%:c sin A;B .
M BEZERES

csinA % b __csinB
wnC_ 27T s

A=
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. C csind csinB C
e oy =( St S Yeos
C
CCOS——
2
= T (sind-=sinB)
ccos ¢
-2 . 2 cos fité:swké——B—
ST CO$-—
A4B
cCos o
EEN— V(ZW ~.sin TB
STH 2
2
B . o <
{8 cos {4—‘,{2:7 = sm(g() A + )—-sm_(lso ~A4-—B)
. C
=S,
2

] (u—b)cos%_csmfl,jﬂ.

12, 2 smA—san sinC

a-b c
[#&1 w IE 3% ¢ #8
csind csinB
= e %4 bzvﬂ?’

e sind—sinB _ sinA—sinB
a—b T ¢csind  csinB
sinC~ sinC
- sinC(sinA—sinB)

c(sinA—sinB)
__ sinC
=
«x tanB _a +b*—c*
32 Sttt A
13.3 tanC ~ a*—b* ¥t

L

e
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sinB
tanB _ “cosB __ sinBcosC |
[ﬁ] tanC ~  sinC  cosBsinC °
cosC
1B fy IE &% & #.49
sinB b
sinC ¢!

% H 5 sk

cosB-—-»_a2 +_._._.52 —b?
- 9ac '
a4 b2
B cosC-T,
a? b2 —c?
2ab
af 12 b7
o
_a%4b2 2
- a?~—p2 2 °

sinA+2sinB _ a+2b
14. %@ sinC T ¢

(] s IF &% & #,18

. a .
sinA=—___sinC
€

tanB b
W tanC ~ ¢

% sinB=2sinC,

a . b .
TsmC+2 . -c_smC

sind4-9sinB _
sinC stnC

a 9

=t
a+4-2b ‘

¢ o
sintA—msin*B _ a*~mb*
are v b
15.58 sin®C ct
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A A AR R N AP

A

CRE] i IE 3% s 19

2

. a . - a*

sind=—sinC, B sin?®d=2"_sin2C
c c? '

® sinB.—_-%sinC, 21} sin“B:%_sin?C,

a? 2 b2 . 20
. . pem— ] —m —s—Sin
i sin?Ad —msin? B czsin ‘e

sin2C sin2C
a? b2
=F—’n7
_ a?—mb?
T
16. 3% cosB~cosd=2 2cos2 g
(] oy &%
-b==ccosA J-acosC, BJi cosA:.‘b—_.'a:LSC;

E  a=bcosC-ccosB, f]) cosB.—:iﬂc_

a—bcosC b—acosC
¢ - c

__(a—b)4-{a—b)cosC
c

8 cosB—cosd=:

== (1+4-cosC)

a—b

(142057 £ 1)

__ a—b e €
= »2_21:05 R

\\’17. & cosA +cosB gaigzszn’ g
(f8] 0 &5
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b—acosC

b=ccosA J-acosC HJ] cosd =- ; ,
a=bcosC4-ccosB ]} cosB= i—:llcosc_.
de cosA 4-cosB= b—acosC a—bcosC
¢ ¢

= (a+b)—(a+4-b)cosC }
[

_—_—_“zfi(l_cosc )

a

b e 5
1 _(1_14_251,72?) i

" a

- b 2sin? %

18. 38 c=a(cosB+sinBcotA),
(#8) Hy & 3\ c=acosB{-beosd B 1E 3% 5% ey

a b asinB
e = b=
stnA sinB &y sind

s

45 c=acosB+bcasA : i

=acosB + a:::j‘

==acosB-}-astnBcot4d .
- o

. cos4

=a( cosB--sinBcotd), ( _
19.38 a®+ b +c?=2(abcosC+accosB+ bceosd), -
(R e A !
a2 =b? 4-c% —Qbccosd, ;
b% =¥ J-c? — accosB, ‘
?=a? J-b? —2abcosC,
L Bl w2 |
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A A et

@%bt =2a% 4 967 4 9c? ~—2{ abcosC {-accos B-{-becosA )
BEA et b e =2(abcosC-accosB-4-becosA),

ape COSA cosB cosC _ a*+4b%+¢?
20-® =3 e tT¢ = 2abc

(R 8 3% e #118

cosd = b2 -c? —a®
T ek
cosB=— a? -c? —b?
T Zac
23 p2_ .2
sC=_2"1
y3 co 53t ,
cosA4 cosB cosC X
a + b +‘c_
b2+c2_a‘2 a? +02-b2 a2+b2—02 ;
%o TTwa | g
St — 2 ;

- a? +b2 +c2
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(lang—3 X tang—1)=0,
o tam9=3 3 1,
0=T1°38"54"" B 45°,




153 RO OZ fy o3 MW A m

NI N N R R N P P

Ho— B o=na +71°33"564"
EJZ =nqar +45°.
9. fif 3sin*x=cos®x,

[(f#] 3sin?r=cos?x,

Btanr=1 ,

lany — :t*/zl;_

. X=

.. e
H— s 4’=n11':t!g_.
10. B cscxcotx=24/3 5k x££ 360° L N 2 14,
(PR cscxcotn=24/3, ’ ‘
1 cosx .
sinz Hﬂ’—~4/3y -

cosx

TTeostr 23,
2/°3 3 cos2x+cosx—2,/ 3 =0,
(2cosx—4/ "3 ) 4/ 3 cosx4+2)=0,
cosx:v E; o 2

PEEVACX
Nz MARE>LSR <— 1mm—M~§z%2.
cosx *i-- V 9

¥=30° ﬁ 330°,
11. 6cos*x+5sinx="17, 3 x £ 360° B Py > ff.
[#8] 6cos®xf-5sinx=7,
6(1~sin9x)+5sinx=7,




Q@
a%

wOAN T MIEMEEIENX 157

e

€sin?x—Dpsiny+1=0,
(3siny —1 X 2sinx—1)=0,
R s1'f1x=% =| %.,
x¥==19°28"16"",160°31"44"" % 30°,150".
12. sinx+cscx=—, 5 x 2 {15 360° Bl Py &,

(#g] simxtcsex :%,
1 _ 5
sinx 9!

5

sin2x—§sinx+1=0, h

sinx+

(‘sim:—2)(sinx—.%)=0’
o Simx=2 B -%_ o
BERZEAEHNRE-12Z2HEB—-RET 48

sinx:%'

#=30" 8% 150°,
13. 3tan’x—4sin*x=1,3K x Z {f f£ 360° L\ ;y K,
[#8] 3tanir—4sin?x=],

3sin2y

102
—_— — 4 ST =
cos2y dsimx=]1, N
3sin?y N
ety ~E=L

in2x o Asin? indy=—1—sin?
dsin?x—gsinx-4sinty=1—sin x,
4sintr=1,

sinZy=- %,




't

& MO8 & W

S~

il

158 OB

~——

., sin;::zt"/l—_2~ _ iVIT_E' .

MK 2 0 R 0 B B B TR A A,

ST = R
s (=1, o+ (~D"(= ),
M =45, 135°, 225°, 315°,
14. cos2x+cosx+1=0, 3K x 2 — #% JfL,
[#R] cos2xcosxf1=0,
2¢05%x—14-cosx+1=0),
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sin%(a—b):c—b,
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a-{-b-«f . c—b o
=2 (1 =)
atb—c _ c—b fa—c\__ (e—~bYa—c)
d Tah\ a—b /T (a—0b)2 !
R (a—b)?(adb—c)=d(a—c)c—=b),
24. % cos(§—a)=a,sin(6—B)=b, X &
a®—2absin(a—B)+b* =cos*(a—p),
(AR H 25 — 3048
cosgcosq_i_singsing:a...H.......,..........................(3)
Eh gf; - it; sinocosﬁ_cosgsinﬁzb. ..................................... (4) N
(B XsinB(4)Xcosa, 13
sing(cosfoosg-singsing )=asinf +-beosa,
. . asinfB--bcose
A sino cosffcosa-t-sinasin
B
T eos(e—R) : (5)
2 (3)XcosB—(4) X sina, 13
e BB s
cosg= T ey P (6 .
B sin?g+costo=1, B (5)*+(6)%=1, S
. (asinB-{-bcosg)? | (acosf—bsing)?
.. 0052(a—6) T 605'2((1 B\————__
o, asin?B4-2absingeosg-f-bicosta-fatcos?§

~—2abcossing4-b2sin* g=cos*(q--§),

N a?(sin?B4-cos? ) —2ab( singcosf—cosgsing )
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+-b2(sing-cos?§ y=cos*(@—R),
B @ —2absin(@—B)4b% =cos®>(@—p).
B5. B COSO+ SIMG = @yrrerrrrmersserssisnssssssesans oot v assss o (1)
COS20+ SIN20 = b, orormeene s et s (2)
wa’*—b-1)*=a*(2—a*),
CRRT oy = =048
2¢0s%9— 1 --2c0sfsing=b,
2c0s0(cosg+sing )=b+1,
1l 55 — 5,  cosotsing=a,

ik 18 2¢c0s9 Xa=b-{1,
b4-1
cosg:-_é;__ ............................................. (3)
BOR AH — X8
. b 2 b—
SInG=—=a— ;;1 = 24 %a 1 TS TTIIERAPIPIPI s (4)

iB sin®g-f-cos?o=1, Bl (3)*4(4)?=1,

. 2a—b—1\t, / b4+1 '\ _
Y (Y

2a
(4a*—4ab—4a? 1% £ 9b-1) (b2 4-2b4-1)=4a?,
at—2a2b—24% .52 4 2b4-1=24% —a*,
S (@F—b—1)?=a?(2—a?),
26.3# cos9—sing=b,
0536+ sin39=aq,
& a=3b-2b%,
(#R1 oy 55 = =K,
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a=cos39~sin3g9
=4c0s39—3cosg-}-3sing—4sin3p
=3(cos-—sing y—2( —2cos39 +-3cosg—Jsing -+ 2sin39)

=3 cosf —sing y—97 cos3g4-3cosg( 1 ~—cos?g9)

—3sing1—sin?g )—sin3g ]
=3(v0sg—siny )—2f cos>g +3cosgsin® g— §singcos?y
~si’n3o}
=3/ cosh—sing y—2(cosg—sing )3,
Bl 55 — &, cosg—sing=b,
A a=3b—953,
27. Kk FTR2o,
cosf+sing = Qe e (] )
(R 25 = 0,18
cas’a—siaﬂe_—_b,
(coso+sing)(coso—-sino):b,
B --K, cosptsing=a,
8 a(cosQ—sing )==b,
,,-039_51',;9=_ii_.........................,,...A............(g)
#5 (3D Jm 85 — 2 b 2, 1%
casg=‘21~(a+£_)(4_)
5B — R B () (2,3
sma:%(u-%)(s)
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1R sin?gcos?e=1, Bl (4)?4(5)*=1,
R O
it i 2.8 at—2a%4-b%—(,
28. 8 iff % 6,
4x=3a6039+acosgg,‘...........................................(1)
4Y =3ASING — ASINBP, -+ rrsrssrrsmsssscersssirasssriass (2
(8] W% - X%
4x=3acosg 4 4acos?g—3acos
=4acos3p,

cos3g=

AR s

- cos? 0—(_) ........................................................ ¢3) ;
i 25 = .48 | d

4y=3asing—3asing {-4asin39
=4asin3g,
sind3g="_ 4

R sz'n%:(%’.)%‘_ ........................................................ (4)
{1 sintgtcos*o=1, B (3)*+(4)?=1,

CYpa

B S py8=ab,

29. X x=acosf + bCOS20,"-'------"--" R A (1) ’
Y= ASING + BSIN20, s revererirossssssissvsssremssissnsssresrons (2 3
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il a {(x+D0) +y )= (a2 +3° = b?)2,

(B8] thas — &1

x:acosg-}_b(fgcos'-’g—l),

x+b:cogo<a+2bcogo>. .............................. TSTIT ISP ( 3)
Hi 8% = =,

y:asz’no-{—Qbsinocoso }

=5in9<a+2bcosg)_......................................................(4)

(4)=(3), 18

¥ sing

T T asg L SO (5)
4402, 15
(#+4b) +y? =(a--2bcosg y4( sin®g4-cos?9)
=(a--2bcosg)?,
- cosg:@?&“ ......................................... (6) ;
D@RUWB y=sing(yy GFBTIyT),
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Sing =

y
YL Eat ') |
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2B o/ GroTor=rpyrs
@D 490 = (a2 2 ey,
m,z:tano.;.tanq_‘.:x’ ..................................................... ¢))

cotg + COEDP =9, eioceiis vvrererveennn . croriisiens .(2)
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CRR] 25 = 5018
1 1
Tang T Tang

tang-f-tang

tangtand
18 i 28 — 5%, tenottand=zx,
- tangland= % .................................................. ')

BB — 3t R o 44,8

(tang—tand)? =_"<’”J_fy;4),

Ep (tang_;an¢)=A/E§¥£%}i PR )

Q;(_),f% tam#:%[x—— A/ ’f(—"y:ﬂ],

)I
B =3,  tan(od-¢)=tanq,

I 4
B =TT

#(xy—4) _ [y —4)
I A G g a1 A e B
= ’L\”‘*é),, 1, [xGy—4) ) =
2[x+‘/ ¥ ]Z[V ‘/ y ]

e y?x =lang,

Bp xy=(y—x)ang,

.81. % csin6=asin(6+9¢),




I Sains SERERIC I

200

B e e L

REE A EMNE &M

s A P P P

asing = bsing,
cosg—cosp=2m,
A (@a-b){c*—(a+b)"}=4abcm,
(mJ 85 — U8
csing==asingcosp4-acosgsine,
18 3 45 = =K, asing=>bsing,
., csing=asingcosdp4-bsingeosg,
c=acosp4-beosg,
c—bcosg=acosp,
B ERXE R, 07—2bccoso+b%os”9:a’cos'¢
=a?—a?sin?$,
HE = K, asing==bsing,
. ¢2 —9bccos9-4-b2cost9g—a? —~blsin2g
=a?—b? $-b2cos?y,
* oS =

b4 c—acosp==bcosg,

LR F LB

¢® —2accosp-a?cos? p=brcos?g
=b% —b%sin2g
=b?—a?sin%¢
=b? —a? J-a%cos?,

c? b2 {qa?

MO ZRGLRARE =G

. cos¢=T_ ................................................ (5)
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9bc - Qac =2m,
ac? —a®J.ab? —bc? J b3—.q2) e
Qabc =2m,

(ac® —a®—2a%b—ab? )—(bet —a2b—2ab? —b3 )= gabom,
{c® —(a® 4-2ab4-b? )} —b{c? —(a? 4-2ab--b2 Y} = 4abem,
oo (a=b){(e*—(a4b)?) =dabom,
32. ¥ tang+taneé = RTINS ¢ §
COLO+ COLG= b, vvvvvcvsns oo insnnscnnnnn e +(2)

0—([):(1, .................................................................. (3)
A B ablab-9)=(a+ b)*tan’ea,
(B hm =R

1 1
Tang T Tang =0

lang-{-tang —p
lan@tand

1H Hy 85 — 5%, tanp-f-tang=a,

a
o tangtaml)—_—T e e et e e ossenans (4)

=48
( tang —tand )? =—@b:&'

o (mna—m”#’):x/g(abb_“ RS e (5) :
O SON R SO =) )

.L);gs_)_,ﬁ tamﬁ:% { “‘A/@ } .

¥

H (3), tan(9—¢)=tang,
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tang—tand
1+t(m0tcmqb

1 re=se NN ey
e
T, Jaab— 1 Ja(ab—d)

L ]

= /ab(ab—4)

1{H fan{ §—)=

afs
. v/ ablab—4) _
&
g ab(ab—4)=(a--b)2anlq,

33. 3% asin®*9+ bcos®0=acos?¢ + bsin”qS:l,
atang=>btang,
ABat+tb=2ab,
[#8] Hy %5 — X, asin®g4-beos?9=],

a(]—cos2o)+bcos“’o=1,
.. 29 — 1—a
R cos?g b
J
tantg =26 _ l—cost9  "T =g
cos29 cos2@ —  j—a
b—a
=1
T l—a
. b—1
4 =
. 0 ana /1"-“ .

Hy 5% = =, acos?¢p4-bsintdsz],
acos"’q&-}_b(l—cos’tﬁ):l,
1—0b

2y
cos 43_-“__11’_'
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_1=b
tan? b= a--b — a—1
an <[> gt E—
a—b

- tanp= A/(]l::, .
DL tang g tang 2 AL NS = 5,48

b—1 fa— §
—b
===

b—1 .

a? .

a*(b—1X(1—b)=b2(a—1)(1—a),
2a%b—a% —a?h? =9ab? —b% —a?b?,
a?—b2=9ab(a—b),
(a+b)(a—b)=2ab(a—b),
[ 8 a4-b=23ab,
84. & ycos@—xsing = ACOS20, -+ voeneevrseirmnineenierininnnennn (1)
YSING + XCOSO = 2ASINH, v wvvrvsrrerernssvesnsransiernnens €))
R (7 +(x—p)f =245
(FR1 L sing 3R 55 — 2 4 1,8
yeos@sing— xsin? 9=asing(2cost9—1)
==2SINGCOSE G ASING. veevressarisssssrinirnes(8)
Bl coso 3 85 = K15
yeos@sing-Lxcos? 9 =9ac0s9-2cos@sing
224 ASINGCOST @, -renerirevrrensssresressssrsseressans w(4)
(4)—(3), #(cos2g+tsing ,=2asingcos?9--asing,

el x.—:asino-{—Qasingcm‘?g, .................................... (5)

sl



204 TOHOZE M ok oE % om

e e e e e, ——
L coso 3 35 — {48
ycos20—xsim9wsg=aaoso( 1—2sin?g)
=ac0Sh —2ac039SIRTG .+ o vvorrvrrrrrnniaarnn., (6)
L sing Fe 35 = 5,49
ysin29+x5in9£asg:4acog@sin2g_ ....................................... D)
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=asi ng-+-cosg x( 1 +2cosasing),
(x4p)2 =a?(sin 29-2singcosg +-cos?9)(1 +2cosgsing )2
=a2(1+2cosgsin0)3,
2
("ai) =(14-5in20)3

2
. (iai)a SIASNZG o ()

( 5)—-(8), r—y=a{( sing—coso)— 2sz‘n9:osa:sin9-—cosa)}
=a( sing— cos@ }(1— 2sinocoso),
(x—y)? =a2(sin29-251‘7:9:059—}-00520)(1 —2singrosg )2

=a?(} —251’»9&039)3,'

(=52 ~ct-somy

( x-a—y )%2 126820, cvssvemsrmmseressrersammnmsassrcssessnenn o C10)

(9)+(10),18 (_”_jli)%’ur(%)%# ‘

Y G R ey fi=adf,
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(1)  xcos@+ysinf=2a,

(2) xcosp+ysinp=2a,

(3} 2sir1}§08in7}¢ =1,

(] AMOREMMeMIBHFER

wcosptysinp=32a Z It K B X T 1L B
(xcosp—2a)2 =ytsin2p
=y2(1—cos?p),

Bp (%% 4% Jeost g —4axcosp 4-4a% — y? =0,

HZMEPR oo L cosg,

B ), 4sin® Zgsin® Lg=1,

ZH coso=1—2sin’_;_9’ ap 2sin2.2_0=1—coso,

(1—cosoX(1—cos$p)=1,
1—cosg—cosp-|-cosgcosp=1,

L cosgeos=cos@f-cosd,

BZRZHEE R H

4ax _ 4at—y*

" RN
& Y =ta(a—),
36. A W T A k6. _
= COSH + COSLO, wrserwrrressemsssssesnessssesessssssssvessesnis 1)
y

b =sing -+ sin29'............ Cere et iiete aereceeiaaeen e .(2)
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[ﬂ] s (1/),?5} ai=2505%9503%,9, .................................. (J)
g (2),?5} %_:251';1%0;05_;_0. ‘..(4)
p ATyt 1
B2 +(4)%,14 2T Hgr=teostge,
18 %:2(4&033%9——3605%9)608%
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a 2\ a2 b2 a? b2 : 2




B A B K i # 207

BNANE REHE
1. F % '
HYB2AZZARPN x4 HY 2 REAMENR

(Inverse Trigonometric Function),

Iny=sinx, A x ¥ 8 y 2 K E 3% (Inverse Sine), 5t
BWH x=sin"'y S Arc Siny M8 RBERXREDS
Z K.

II. B 58
' 4.3k sin(cos"%x/_‘s‘) 2 ff.

) % 9:505—1_%.,“3: Jiti] coso:%“/a—_»

sin@=x/1—cos2@
= [1—(1 5 2__}_
=1 V) =5
Bl sin( cos—1 1 v 3“):41,
2 2°

2.3k sin(tan™'1) 2 44,
(W] @y o=tan—11, [ tang=1,

o sino:tanacosg:f ano
sec@
. tang . 1 1
Vitianie — JiF1T %
=1 /5
3¥ 2

B sinCanD=1,7,
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3.3k cos(cot™'1) Z ff.
[#8] 4 o=cot—11, Jlij cotg=]1,

coty

. CoS@=Sstn@rolg=—_ 2. -
& 1ot
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T V1f1z gV 4

i) cos(cot—1] ):,‘1. vES

4.3k tan- 1v~+tan ’ﬁ-z{ﬁ

(f8] lan(tan— 1 _‘}-)-tmr 1 ;.)

_ tan(tan— 1 %)—}_tan(tarr 1 %.)

. l—tan(tan— 1 %)tun(tan— 1 .21.) 7

4 ttm(tan— _i_ _.7, tan(tan—l%)=%.,

=1’

1 1
I
P d tan(tan— 1 l.{.mn— 1 l)= 2" 8
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=cosgtangcosp-}-cosgcosdptandg
:cosocos#{lana +tcmq’>)

__ lang-f-tand tang Hland

Tsecgsecd T pJ 1 tan2oy/ 1+ lan?$
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= _§+_§ g T == e
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c:] <
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CHBTRXUR=/AEH K=, :
sin(4A+B)=sinAcosB+ cosAsinB,

[(MR] £y sind=m, sinB=n,

J: ] A=sin—1m, B=sin—1n,

=z cosd ==/ T _sin? A=o/T—m2,
cosB=y/T—sin?B=4/1—n%,
¥4 A4,B,sind sinB cosA F cosB ft A i 3,18
sin(sin=Ym-sin=1n)=ma/T—n2+-np/T—m?,
gy sin~lmt-sin=1n=sin=1(my/T—nZny/T—m?).
2.3 4§ cos(A—B)=cosAcosB+sinAsinB, P K = f4
WHEZ
[MR] fy sind=m, sinB=n,

J: [} A=sin—1m, B=sin—1n,

'8 cosA =4/1—sin2d=4/1—m2, -
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cosB==/ Tsim? e a/ 102,
#§ A,B,sind sinB cosd Jy coshi {0 A I s
cos(sin~lm—sin=1n)=,/] — a1 —n2
Bl sin—lm—sin-1n=cos—1 Ca/1—mZ/ 10 o),
8. i ¥ sin2x=2sinxcosx L) & ©: 14 ¥ P e 2z,
LRRD iy sinv=m ] =« ==sin b,
g cos¥==p/1—sinfx=p/1—m?2,
#% x,sind coskB A I .12
sin{ 2sin—1 my=2ms/1 ¥,
By 2sin= Um=sin=1( Qmu/T72),
9. M cos2A=1-2in" AP K = M W % 2.
[B&] 4 sind=m,
Jili} Az=sin—1m,
CHE A K sind £2 A S0
. cosg(sintmy=1—2m?,
Bp 25t Im=cos=1(1—9m?),

= =_2tang — i T
10. 3% 4§ tan26 = T—fance DR = fm & 2,
(B 4 tang=m,

Jell} g=lan—1 n,
#¥ 0 K tano £ A J5 3,43

9
tan2(tan—1m = 1 "';T‘-,

" Yin
tan— Vm=—=ian—3{ _ <" _
Ep 2 ‘ I—-m= )
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11. 50§ sind3x=3sinx—-4sin®x DL = 5 W & 2.

(B8] 4y sinv=m,

il w==sin=ln,

A5 x B sinv {8 A 50 3,48

sind(sin=Vm)=Zim—4m3,

BI Ssin=lmz=sin=1(3m—4gm3),

12. 5 sin~'y =cos™ /1=y,

(B i w=sin—1y,

J:ll} sinx=y,

2 cosx:,\/l_sin‘z}:‘/j‘:y‘a’
[’y x==cos— 1 ,‘/T:yf.' ,

By st y=cos—1, /1737,

13. 8 cos—'y=tan-1V1=9"_
y

[fR] £y x=cos— 1y,

Jifi] cosx=y, ’
R tany=— ‘51'72){’ == :\/J:;z_
cosx v ’
& x==tan—1 _'Zl_y_'_yz ,
Bp cos—ly=tan—1 ‘___'\/I:Jj 7
¥ )
14. ?éf tan—‘a= S'l'n_ 1 vk;q—ﬁ-—
vi+a? -

[ﬁﬁ] wr §=tan—1lq,

Hi lang=a,
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fang _ tang

T Sing==cos@lang=—= wwh = Mf+tan20

— d -
T A 14at?
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Fi's o=sin IT/IT-FET’
Bp tan=1lag=sin—1 71%;5? .

15. & sin"'atsin 'b=sin"*{ar/1—-b° b”-!—b«/l at},
(B fr o=sin=1la, J ¢p=sin=1b,
Jill] sing=—=a & sing=b,
i} sin(oj:¢)=sinocos¢:hsin¢coso
=singy/T—sin?$ tsindy/T—sin?g

=ay/ T=8£by/ T=47, SRR
O ekgmsin (o [SBRLbY [9),

Bl sinmlafsin=lb=sin-1{ay/TF2-Lby/T=aT).
16. {8 cos™'atcos ' b=cos  {abTF/T=a*XI=b0),

(#B] fr e=costa, 5 $p=cos=1b,

y:l) cosg=a, F cos¢=b,

W 050k $)=cosocostsingsing
=0059¢0spT- 4/ 1—cos?g 4/1—c0s%¢
=abFy/T—a? « 4/1—07,

8 okp=cos=2{abF /(T=a?)(1—=5%)},

B cosmlafcos=1b=cos=1{abF o/ (T—a?)(1—5%)}.

27 1 —1 a+b
17. % tan'ad-tan 'b=tan T ab
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[§&] &y g=tan—la J ¢=tan=1b,
i1l tang=a J tand=>,

_ tangtand __ a+tb
iz tan(04¢) 1Ftangland =~ 17Fab’

a1 3ED
# og=tan-1 L0
Bp tan—1a--tan—1 b=tan“1_§%%.
o -1 it-lb= -1 4 gﬂ
18. 38 cot™'atcot 'b=cot t+a

(#8] fy g=cot~la R p=cot=1b,
J:lj] colg=a b3 cot¢=b,

__ cotgeotdF1
g cot(ot)= cot¢Fcotd
_ abF1
=bga
ab 1
% §+p=rcot=1 b;Fa ,
Bp cot—la+-cot—Vb=coi—1 a[f;;:al .

19.%sin‘1g= tan—lj_y%.
(M) @ o=sin—, /2,
J: )} sino:A/—%—’
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20. %ﬁsin“‘/;_}y= tan"lA/L“y
z y—z
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r—2z’
Jili] sing= [¥=Y ‘
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. . sin /
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5—z
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gp sin—lA/x‘;?:tan“l =y
x¥—z y—z"° T
21.3”3tan x=tan1 SX— X
1—3x% * - *
[ i o=tan—1xy |
s
it} tang==x,
i tan3o— tang —tan3g _ 3x—2x3
1—38ian?  ~ 1343 <
[iig 39=tan—1_S¥—*> ’
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1—tanfe = T 9lsectg 9—xz ?
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23 | 3617 | 3626 | 3655 | 3674 | 3692 3711 | 3729 | 3747 | 3766 | 3784
24 | 3802 | 3820 | 3838 3856 | 3874 | 3892 | 3909 | 3927 , 3945 | 3962

—— ]

15 3937 | 3997 | 4014 | 4031 | 4048 | 4065 4082 | 4099 | 4116 | 4133
26 1 4150 ] 4166 | 4183 | 4200 4216 | 4232 | 4249 | 4265 4281 | 4298
|27 | 4314 | 4330 ; 4346 4362 | 4378 | 4393 | 4409 | 4425 4440 | 4456 |

{28 [ 4472 | 4487 | 4502 4518 | 4533 | 4548 | 4564 | 4579 .,4594 4609
29 | 4624 | 4639 | 4654 4669 | 4683 4713 | 4728 | 4742 | 4757
30 | 4771 | 4785 | 4800 4814 4829 4857 | 4871 | 4886 | 4900

i
T

81 | 4914 | 4928 | 4942 | 4955 | 4969 4997 | 5011 | 5024 | 6088}
32 | 5081 | 5065 | 5079 | 5092 5105 | 5119 J 5132 | 5145 | 5159 | 5112

133 | 5185 | 5198 | 5211 | 5224 | 6237 | 5250 ’ 5263 ; 5276 | 6289 | 5302

- : | i

34 | 6315 | 5328 | 5340 | 5353 | 5366 | 5378 | 5391 5403 ' 5428
35 | B441 | 5453 | 5465 | 5478 | 5490 | 5502 | 5514 | 5527 | 5 5551 f

36 { 8563 | 5575 | 5587 | 5599 ' 6611 | 5623 | 5635 | 5647 l 6.;8 5670 |

371 5682 | 5694 | 5705 5717 | 5729 | 5740 I 5762 | 5762 ’ 5775 | 6786 }

38 | 5798 | 5809 | 5821 5832 | 5843 | 5855 | 5866 ! 5877 ' 5888 | 5899

39 1 5911 | 5922 | 5933 | 5944 5955 | 5966 | 5977 l 5988 ' 5999 | 6010
! i




B % 285

D T 0 2 2 0 0 e e LV VPV VPV VYV P VYV VPV VUV VYV VU VPN
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l

40 | 6021 | 6031 | 6042 | 6053 6064! 6075 | 6085 | 6096 | 6107 | 6117

41 | 6128 | 6138 | 6149 | 6160 | 6170 | 6180 | 6191 | (201 | 212 | 6222

42 | 6232 | 6243 | 6253 | 0263 6274i 6284 | 6294 | 6304 | 6314 | 6225
!
1

f~\ 43 | 6335 | 6345 | 6355 | 6365 | 6375 | 6385 | 6393 | 6405 | 6415 | 6425
o 44 | 6435 | 6444 | 6454 | 6464 | 6474 ' 6484 | 6493 | 6503 | 6513 | 6522

45 | 6532 | 6542 | 6551 | 6561 G571 | 6580 | 6590 | 65699 | 6609 | 6618

) |

46 | 6628 | 0637 | 6646 | 0656 | 6665 | G676 | 6C84 | 6693 | 6702 | 6712

% 47 | 6721 | 6730 | G739 | 6749 | 6758 | 6767 | 6776 | 6785 | 6794 | 6803
48 | 6812 | 6821 | 6530 | UB3Y | 0845 6857 | 6806 | 0675 | 6884 | 6893

[ 49 | 6902 GQIIj 6920 | €928 | 6937 | 6946 | 6955 | 6964 | 6972 | 6981
T 50 | 6990 | 6998 | 7007 | 7016 7%457%3 7042 | 7050 | 7059 | 7067
51 | 7076 | 7084 | 7693 | 7101 | 7110 | T118 | 7126 | 7135 | 7143 | 7152

52 | 7160 | 7168 | 7177 | 7185 | 7193 | 7202 | 7210 | 7218 | 7226 | 7235
53 | 7243 | 7251 | 7259 | 7267 | 7295 | 7284 | 7292 | 7300 | 7308 | 7316
54 | 7324 | 7332 | 7340 | 7348 | 7356 | 7364 | 7372 | 7380 | 7388 | 7396

55 | 7404 | 7412 | 7419 | 7427 | 7435 | 7443 7451 | 7459 | 7466 | 7474
58 | 7482 | 7490 | 7497 | 7505 | 7513 | 7520 | 7528 | 7536 | 7543 | 7551
57 | 7659 | 7566 | 7574 | 7582 | 7589 | 75697 | 7604 | 7612 | 7619 | 767

58 | 7634 | 7642 | 7649 | T657 [ 7664 | 7672 | 7679 | 7686 | 7694 | 7701
59 | 7709 | 7716 | 7723 | 9731 | 7738 | 7745 | 1752 | 7760 | 7767 | 7174
CO | 7782 | 7789 | 7796 | 7803 | 7810 | 7818 | 7825 | 7832 | 7839 | 7846

* . . 61 | 7853 | 7860 | 7868 | 7875 | 7882 | 7889 | 7896 | 7903 | 7910 | 7917 5
i 62 | 7924 | T931 | 79238 | 7945 | 7952 | 7959 | 7966 | 7973 | 7980 | 7987
63 | 7993 | 8000 | 8007 | 8014 | 5021 | 8028 | 8035 | §041 | 8048 | 8055

, 64 | 8062 | 8069 | 8075 | 8082 | 8089 | 8096 | 8102 | 8109 8116 | 8122
A~ |65 | 8129 | 8136 | 8142 | 8149 | 8156 | 8162 | 8169 | §176 | 8182 | 8189
66 | 8195 | 8202 | 8209 | 8215 | 8222 | 8228 | 8235 | 8241 | 8248 | 8254

67 8261 8267 | 8274 | 8280 | 8287 | 8293 | §299 | 8306 8312 | 8319
68 | 8325 | 8331 | 833§ 8344 | 8351 | 8357 | 8363 | 8370 8376 | 8382
69 | B3B8 | 8395 | 8401 | 8407 | 8414 | 8420 | 8426 8432 | 8439 | 8445
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70 | 8451 | 8457 | 8463 | 8470 | 8476 | 8482 | 8488 | 8494 |-8500 | 8506}
711 8513.] 8519 | 8525 | 8531 | 8537 | 8543 | 8549 | 8535 | 8361 8567 §
72 | 8573 | 8579 | 8585 | 8591 | 8597 | 8603 | 8609 | 8615 | 8621 | 8627

173 | 8633 | 8639 [ 8645 | 8651 |. 8657 | 8663 | 8669 | 8675 | 8681 |. 8686
T4 | 8692 { 8698 | 8704 | 8710 | 8716 | 8722 | 8727 | 8733 | 8739 | 8745
-} 75 | 8751 | 8756 | 8762 | 8768 | 8774 | 8779 | 8785 | 8791 | 8797 | 8802

76 | 8808 | 8814 | 8820 | 8825 | 8831 | 8837 | 8842 | 8848 | 8854 | 8859
77 [ 8865 | 8871 | 8876 | 8882 | 8887 | 8893 | 8899 | 8904 | 8910 | 8915
78 | 8921 | 8927 | 8932 | 8938 | 8943 | 8949 | 8954 | 8960 | 8965 | §971

79 | 8976 | 8982 | 8987 | 8993 | 8998 | 9004 | 9009 | 9015 | 9020 | 9025
80 | 9031 | 9036 | 9042 | 9047 | 9053 | 9058 | 9063 | 9069 | 9074 9079 1
81 | 9085 | 9090 | 9096 | 9101 | 9106 | 9112 | 9¥17 | 9122 | 9138 '~9133‘ .

82 | 9138 | 9143 | 9149 | 9154 | 9159 | 9165 | 9170 | 9175 | 9180 |- 9186} ¢
83 | 9191 | 9196 | 9201 | 9206 | 9212 | 9217 | 9222 | 9227 | 9232 | 92381
84 | 9243 | 9248 | 9253 | 9258 | 9263 | 9269 | 9274 | 9279 | 9284 |. 9289

9304 | 9309 | 9315 | 9320 | 9325 | 9330 | 9335 | 9340 f
9355 | 9360 | 9365 | 9370 { 9375 | 9380 | 9385 | 9390 |
9405 | 9410 | 9415 | 9420 | 9425 | 9430 | 9435 | 9440

1 9455 19460 | 9465 | 9469 | 9474 | 9479 | 9484 | 9489
9504 | 9509 | 9513 | 9518-| 9523 | 9528 | 9533 | 9538 |
9552 | 9657 | 9562 | 9566 | 9571 | 9576 | 9581 | 9586

19600 | 9805 | 9609 | 9614 | 9619 | 9624 |
1. 9647 | 9652 | 9657.| 9661 | 9666 | 9671 |
9694 9699 | 9703 | 9708 | 9713 | 9717

9781 | 9736 | 9741°| 9745 | 9750 | 9754 | 9759 | 9763
9777-1 9732 | 9786 | 9791 | 9795 | 9800 | 9806 | 9809
96| 9823 | 9B27.| 9832 | 9836 | 9841 | 9845 | 9850 L9854

97 | 9868 | 9872 | 9877 | 9881 | 9886 | 9890 | 9894 | 9899 | 9
- 98| 9912 | 9917 1.9921 | 9936 | 9930 | 9934 | 9939 | 9943 |
99 | 9986 | 9961 | 9965 | 9969 9974 | 9978 7 9983 | 9987 |
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