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47. K& cot @ cos @4-sin @=cosec .

g _.)u COS a .
3 == -+ COS @--8In @
[#] N2 A oin @ -
14
2 2 ¢
= 808 fH‘Sln % = .1 = COSCC &-
Sin @ Sin @
- NPT os 17 =
| G1EH I Eiwias .S cin @(cot® @-4-1)
sin @=acosec® @ sin @== COSEC a.-.-l——«. sin @
Sin @

= COSEC .
48. 32| cos « tan e-sin @ cot a=sin «+-cos a..

sin cos @

(] Priekz /i =cos cz.a;—~_- ol @x e
=8in @4COoS .
49, 3@ tan® A—cot’ A=sec® A—cosec® A.
[&) HELAE%-=-A +tan:‘ A)—=(l4cot® A) '

=se¢’ A—cosec” A.
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cos* B —sin® B =2 cos®* B—-1.

e S 7% == (cos® Bsin® B)(cos® B--sin® B)
=C0s” BB ~sin’ B=cos’ I3 -- (1 - cos® B)=2cos" B--1.
sin® A--occs' A=sin® A—cos® A.

sin' A —cos*A=="sin’ A —cos® A){sin® A-+cos’ A),Tii

sin® A-cos® A== 1 ffsin’ A~ cos” A=sin® A— cos® A.

1--cosec A—cot® A=2 cosec® A.

453 1-fcot’ A==cosec® A k@ ® 1—cosec® A

= --cot® A, {{#2s), 1—2xcosec® Atcosect A

==cot* A, M, 1+ cosec’ A--cot* A=2 cosec® A.

sin® B~ cos® B==(2sin’ f—1 x(1—sin® g4sin’B).

gy Fe ik = (sin® - cos® B) (sin' B4-sin” Bcos® B
+4cos' B)== {sin® B—(l—sin’ B) } x {sin* B
+cosB (sin® B+cos” By} =(2sin* B—1) { sin' B
4cos’ B} =(2 sin” B—-1)(sin’ B41—sin® B).

sec A-+tan® A cosec A=sec® A,

Hr»:u;tio/] &_. ,,,__,;_.A < e Sln A - X - ...1 _:::._1___

cos A cos’ A7 sim A cos A

sin® A _ cos A{rs;‘n A 1. ,
s AT cos® A Gos A TS A
sec® A==1tan’ A-+3tan® A xsec® Ae

etz A =1+tan® A4S tan®* A(1+4tan* A)

=14tan® A3 tan® A+3 tan’ A=1-3 tan® A
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pamve o add

+3 tan' A4tan® A= l--fan’ A)’=sec® A.

sec? @-+cosec? ¢=s.c’ @ cosec’ a.

o 1 1 sin® @ 4-cos®
ELLTES Y Y A SN D S s coelf Pa i Wi St
PR AL it cos’ ¢ | sin’ @ sin® @ Cos’ «

i clcosz = sec¢’ @ cosec’ «

tan® ¢ sec® g--cot’ @ cosec? g==scC' g cosec g
-3 sec® g cosec’ f.

s, ik (sec® g—1)sec® o4 (cosec® @
—1)cosec’ p==sec’ g—sec’ g |-coscc’ §—Cosec’ g

=(sec* g+cosec’ g)—(sec 0--cosec® )= (sec’ @
+-cosec’ 8) —-s.C" g cosec’ 9 [FREERTLI] = (sec® 0)-
+-cosec’ §)° 9-- 2 sec’ g cosec’ p—sec” g X cosec* §

=sec! g cosz=c' £ --3 sec® pxcosec g.

sin® A-vers” A=2(1--cos A).

JEZ Ry g sint A4+ (1—cos A)’=(1—cos’A)
4+ (1—cos A)=(1~cosA)(1+cos A+1—cos A)

=2(1—cosA).

2 vers ¢ vers’ g=sin’ g.

I8 vers o=1—cos o, IR AL LS

=2(1--cos ¢)—(l—cos 9,°=2-2 cos ¢—1

4+2cos g—cos® g=1—cos® g=sin® g.

{an g+cot g=2 sin g cos g-4sin® g sec @

4-cos® @ cosec §.
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Fiag stz Ak =2sin gcos g+sin® g% oy

1n 7] Tcos‘ 0

1 .
cos’ B, —————=2 sin £ cos
+ 6. e p cos 94 05 4 sin o

1
== (2 SIn® @ oS’ g -fsin' g 4 cost 9)
coSs 6611’1 0
1 - . sin cos
= e 8107 @ COS® o,=-—-9—"‘“ o
“cosp sing . cos 6 sin 9
sin® ¢ _cos’ g sing COos ¢
cos g sin g COS § sin @ cos 6 sin ¢

=tan g-tcot g.

cosec* g{l—cos* 9)—2 cot’ g=1.

)?%.”;‘(‘;‘ctzzig‘%-—:cosec‘ 0 (1—cos* 9)x (1-+cos® g)
—92 cot? g=cosec* ¢ sin® 6(1-+cos* 9)~2 cot® ¢

osec’ p(1-4+cos* §) —2 xcot® g=cosec® g

ll

cos® A
2 > g —2 cot? p= cosec’ -
4-cosec® g cos’ @ o o+-—,nrz

2 cot’ p=cosec® #+cot* 9 —2 cot’ 9= cosec’ ¢
—cot’ g=14-cot’ g—cos’ p=1.
cos® A—sin® A==(cos® A—sin* A)
x(1—2 sin® A cos® A). _
Fisskor £:38 = (cos* A—sin® A)(cos' A-sin® A)
= (cos® A +sin’ A)(cos® A—sin® A)(cos* A-+sin* A)
== (cos® A —sin® A) (cos' A)+sin' A= (cos® A
—sin® A){(cos* A+sin* A)’—2 sin’ A cos® A}
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= (cos® A--sin® A)(sin® Acos’ A).
63. ;k;& I--lan* A+4tan® A==cos’ A(14tan® A).
[B) Pl zdis = cos A(l+4tan® A) (1—tan’” A

64. sk
(%1

65, it

[#)

+tan’ A) =cos’ A sec® A (l—»tan"l +-tan* A)
=1--tan’ A-ftan® A.
cos' A-d.cot” A=cosec' A—cosec® A
oz i =cot” Alcot! Ad-1)=(vosec® A--1)
cosec” A=cosect A-—cosec® A,
sin® A tan A4-cos® A cot A+2xsin A cos A
=ian A-cot A,
ez e = (1-cos® A)tan A4 (1—sin® A)
cot A +2 sin A cos A =tan A — cos® A. tan A
+cot A-sin® A cot A+2 sin A cos A=tan A
sin A cos A

i2
e ATHOt A—sin A‘s_i—rimﬁw

+2 sin A cos A=tan A—cos A sin A4cot A

—cos® A.

—sim Acog A+ 2 sin A cos A=tan A-+cot A.

{5t /2% =(sin" A tan A +4-sin A cos A+ (cos’ A cot A

66, k#F
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++sin A cos A)=tan A(sin’° A+cos’ A)4-cot A
(cos® A+4sin® A)=tan A-+cot A.
sin ¢ tan’ g 4 cosec p sec* 9— 2 X tan g sec 4

==COSEC H#—Sin #»

D TP 1 . .
}‘ﬁ;&}t'éﬁ,\g‘. = “Eh "5’&;;2'-'5*(5111‘ 6+1 -2 sin’ 6)
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2  ain?
=—~—~] (1—sin® )’ = COS.6(1 s;‘n 6)
sin @ cos? @ sin g cos® @
——»—l— —sin g=cosec §—sin g.
11'10

seC” w tan® B—tan® « sec® B=tan’ B-—tan’® a.

A2 /i sec’ «, sec® BAFRISRLAL +tan’ @, 1
-+tan’ g, HI4% tan® g4tan® o xtan® B —tan® @ -
—tan® « tan® §, )} tan’f —tan® a.

tan® g==cosec®* ¢ tan® g—1,

AL A= e 0O

sin® g = cost @

—~1=sec® g—1

=

cos’ 0
=(14tan’ ¢)--1=tan’ g.
sec* B-‘—sec2 B=tan* B--tan* B.
B2 A% =sec® B(sec® B—1) = (tan®* B+1)
tan’ B=tan* B4-tan* B.
sin®* C tan* C-+cos® C+cos* C cot* C=tan® C
4-cot* C—1. .
frae XAz sin® fLL) 1--cos® C,co8* C f L
1--sin® C, Q) #%48 tan® C—cosC tan® C-kcot’ C
—sin®* C cot* C, 3 cos* C tan’ C

KL cos® C. ;g; % » Bi sin® C sin* Ccot® C
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‘ £ sin® Co -:i(:l—sz—%«, Bl cos® A,
j HIRfs48 tan® C—sin® C-cot’ C—cos® C,

gy tan® C4cot® C—(sin* CHcos® C),
B tan® C+covt2 Cc-1.

71. k@ cot® a—cot® B:==(sin® g—sin’ «)+sin® @ sin’ B’o

cos’ « cos® B_

(@] Bk fims ot

% sin’ « sin® B
&

cos® @ sin® B —cos’ Bsin® @
sin® @ cos® B

(1——sm @)sin® B— (1—sin® B)sin” @
sin® « sin’ B

E o SN @ i B -
5

sm B~~ sm @

SN @ sin® B
72+ kP sec’ o+tan' g=1+2 sec? g xtan® g.
() gePrstzAsiix@us: (Lt o)
+tan* @ =1+2M o-+tan* @ =1
+2 tan® ¢+ 2 tan® 9=142xtan’ p{1-4tan® o)
=142 tan® ¢ sec® @.
73. ki@ cot® A—cos® A=cot’ A cos® A.

. i A
E (@] PRz /il p—cos' A
) ] -—sm A &
= cos A(Al. ...._.-1)_cos Au i emcost A
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=cos’ A~ POS A

=cot®* A cos® A.
sin® A A

T4, kaB lan® A—<n® A=tan’ A sin® A.

[iﬁ?) }ﬁn 1\2 /f‘ \L; = ‘ilil;fjAX —Sinz A= sinz A
. . l1—cos® A |
X( CO—S AAA’ ‘L):':JII)-'A"TS:T’:SIHZ A'
sin® A =tan®* A sin® A.
cos® A

75+ ki sin’ A-tcos’ A= 1—sin Axcos A)(sin A+cos A).
(8] PR 7iis = (sin A-Lcos A)(sin® A—sin A cos A
+cos® A)=(sin A-cos A) x {(sin* A+4cos’ Ar)
—sin A cos A} = (sin A-}-cos A)(1—sin A cos A).
76. ki em' Adtcost A=1-2 ;in?‘ Asicos’ A.
(3] Prik\ZAcg=sin® A-42 sin® A cos® A+4cost A
\—2 sin* A cos’ A=(sin2A%JL.cosZ A)*—2 sin* ‘A
cos® A=1-2 sin® A cos® A.
7. k& sin® Adcos® A=1-—3sin® A xcos’A.
(%1 Pz /2 =(sin® Atcos® A)(sin' A
—sin® A cos® A-+cos* A)=sin* A-—sin’ Axcos® A
+cos* A=sin* A+2 sin® A cos® A-cos' A -
—3sin® A cos” A == (sin’ Afcos? A)*—3 sin®* A cos® A
=1-3 sinzv A cos’ At

78+ kit sin® 0-4-cos® g=1-4 sin’ g xcos’ g2 sin’ g cos’ g.
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CER) PRz A= (sin* g-4-cos* )" —2 xsin* g cos' ¢
= {(sin® g4cos® §)*—2 sin* ¢ xcos’ a}‘z
—2 sin' ¢ cos‘. g=(1—2 sin’ pxcos* g9)*
—92 sin® ¢ cos* =1 —4 sin’ 0_(:os2 0 -4-4sin® g cos' g
—9 sin* p cos* g=1- 4 sin® g Xcos® -+ 2sin® g cos' g.
79. R 2(sin® g--cos® §)—3(sin* p4cos* §)+1=0.
[#@) 2(sin® g+cos’ ¢)=2(sin* g+cos’ ) % (sin* @
—sin® g cos® §+cost §)=2(sin' g—sin® gcos® o
4-cos* §) , #t2(sin’ g-cos® 9) —3(sin* g4-cos* p)
+1=—2sin* ¢ cos g—sin* g~cos* g1
=1-—(sin®* g4cos’ g)’'=1-1=0,
80. K& (l1—cos® A)(1+cot® A)=1,
(@] PRk =sin" A cosec’ A
’  =sin® Ax éﬁ%:l'
81. R sin® AL (l—-cos A)’=2(1—cos A).
[58) Fisxstzes=sin® A+1—2 cos A4cos® A= (sin® A
4+cos’ A)41—2cos A=1+41-—-2¢C0o5s A=2~2c0s A
. =2(1—cos A). ‘ ‘
82. sk (sin A+cos Ay'=142 sin Axcos A
() Fidesfed=sin® A+2 sin A cos A+cos® A

= (sin’ A+cosz‘A)+2 sin A cos A
=142 sin A cos A.
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(sin A--cos AY’'=1-~2sin Axcos A.

Jde ko /e =sin® A—2 sin A cos A+-cos® A
=(sin® A-+cos® A)—2 sin A cos A

=]1-—2 sin A cos A.

(1+4cos A)+(1+sin A)’°‘=3~+2(sin Atcos A).
(14cos AY’=1-42 cos A-fcos® A, (I4sin A)?
=142 sin A-bsin® AJEOiR Y e
=242(cos A-sin A)(cos® A4sin® A)
=242(cos A +sinA)+1=34+2x (cos A+4sin A)e
(sin Afcos A)+(sin A—cos A)’=2,

(sin A-Fcos A)=sin* A+2sin A cos A+tcos*A,
(sin A—cos AY'=sin®* A—2 sin Axcos A

+cos A. BFRAZ LB =2 sin A4+2 cos® A
=2(sin® A+cos* A)=2,

(tan A--cot A)sin Avcos A=1.

sin A n cos A

cos A sin A

_ sin® Atcoff A __ 1
" cos Asin A cosAsinA”’

$EBEN tan Atcot A=

#e (tan A4-cot A)sin A cos A=:l.
(1—cos® A)(1+4tan® A)=tan® A, K.
1—cos? A==sin® A,14-tan’ A=sec’ A

1 sin® A

e, BT = = A0 Al

Tcost A cos’ A
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&88. kA (sin 64-cos 6)(tan 6-+cot 0‘/=sc¢ 6--cosec 6.

cos 0 +’<—le5*

L) FFikozsisg =(sin 0 cos 0)(-5 o sin 9, cos ")

= (sin g-+cos 0)( sin” 6 +CO‘S~———)

cos 6sin 0
1 sin #-+cos ¢
= (sin §+-cos 0)( ‘cos gsing )~ cos ¢ sin g
: 1 1
: - == cosec O
?: Cos 0 TEm g T Sec ocosec o .
: [V 248 9%, Rl ik N2 /e =sin ¢ xtan ¢+sin 6
P .
£ -cos 0 cot 64-cos 0—('-~5-’9-~9~+cos 0)
. cos 6
% ( CES_? -+sin 0) —_— -—-+~~-1-—
+ sin 6 ~ cos @ sin 6

i : =$EC §--cOSseC B,
89, Ji (secc:B—tan'B)(sec B+tan B)=1.
() Pistoz/isg=sec Bttan® B=(l+tan’ B)
—tan’ B=1.
90. & (1+tan A)(1+cot A)=«(sin A4cos A)*

~sin A cos A.

(%) mazaaczs;a:-(u-ﬂ&é_)( +_62§..1}_ >

sin A

cos A- o _

__( cos A--sin A \/ sin A+cosA
)( sin A )

(cos A--sin AY

sin A cos A
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(scc A cot A+gl(sec A cot A—1) .

=cos” A dosec’ A.

SRR Ee SN /BRI, sec® Acot? A—

1 cos® A 1

R T SR —_ ] =

cos® A sin® A sin® A

l1—sin® A _ cos® A
- =2 =cos? A cosec® A,
sin® A sin® A

4_....
(cosec A-+cot A;(1—sin A)—(sec A-4tan A)
(1-cos Ay={(cosec A—sec A) {2—(1—cos A)

(1—-sin A) }.

F}ff}&zétzzi;fg:gﬁﬁﬁa, A cosec A—1-}-cot A—cos A

—sec A+1—tan A4sin A=(cosec A-—sec A)
4+ (cot A—tan A)—cos A+4sin A=(cosec A

(‘OS A —f;m A

—seC A+ K e A

—— (cos A—sin A)

cos A —sin A

= (cosec A—sec A)-+ -~ Cos A sin A

{cos A

4sin A—cos Axsin A} =(cosec A—sec A)
+{cosec A—sec A) {1—-(1—cos A)(1—sin A)}
= (cosec A—sec A) { 2—(1—cos A)(1—sinA) } «

93. (sin A-4-sec A)*4(cos A+cosec A)*

=(1—}-Sec A cosec A)* 5}:%;
By v i =sin® A+2 sin A sec A+sec A
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4cos® A4cos® A+2 cos A cosec A-fcosec” A
=(sin® A4 cos® A)+2 (sin A sec A4cos A
xcoec A)+4-(sec’ A-f.cosec’ A).

sin A cos A 1
= AL WY (SR
142 ( cos A sin A ) ( cos® A

1 sin’ A -+ cos’ A
Y e=1-b9 !
+inf A ) +2 sin A cos A

sin® Adcos Ay, 2
sin” A cos® A sin A cos A

L ! \:
o Asint A ( T sin AcosAT)

=(14sec A cosec A ).

94, (1+cot A—cosec AY(1-+tan A-f-sec A)y=2. K-

sin A+cos A—1

(@) PigRziog—-"1o 5%
cos A4sin A4-1 — 1 ’ .
X cos A " sinAcos A { (sin A
' 2. 1
+cos AY—1)} = S Ao A -{ sin® A
1

+2sin Axcos A+cos’ A—1 } ~sin A8 A

(2 sin Axcos Ay=2.

95+ HK#FW (tan A-sin A)’+(1--cos A)=(sec A—1)*
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et g, SIDA z
Wr?‘“i\:ZZ“i"ﬁ.=(f§; A —-sin A ) + { cos A

(sec A—1)}3

=sin®* A(sec A—1)*--cos® A(sec A—1)*

= (sin” A-cos® A)(secc A—1)*

=(sec A—1)%

(sec « scc B-ttan « tan B)*—(tan « sec B
4-soc @ tan B)=1.

Fiit S A R e i 2, 4 sec” @ sec® B
tan® @« tan® B—tan® « sec® B—sec’ « tan® B,

Bl sec® a(sec® B—tan® B) +tan® « (tan’ B—sec’ B),

n sec® «—tan® ¢=1-+tan’* a—tan‘e=1.

(sin @ cos B+4cos @ sin B)*+(cos @ cos B
—sin « sing)*=1.

ey vy o 4% sin® ¢ cos” B+cos’@ sin®
-+cos® a cos’ B-}—sm2 @ sin® B, B (sin® a
-+cos® @)cos® B+ (cos® a+sin’ ) x sin® 8, Bicos® §
4-sin® B, @pl.

cot A—sec A coscc A (1—2xsin® Ay=tan A.

SRS 7E AR, BIEfE: cot A
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) sin AcosA | sin Acos A
— cot A_ _COos A |, sin A

sin A ' cos A
=cot A—cot A+tan A=tan A.

(sec A-+cosec A

A2 = 14 2si .
sec” A-+-cosect A 1-+2sin Axcos A

[#) W sec® Afcosec® A=sec® Axcosec® A,

. s et e A 32¢ A V2
T T R A (e

1 . 1 z . ) .
=(cosec At sec A ):(sm A-t+cos 'AY

=sin’ A+2 sin A cos A+-cos® A
=142 sin A cos A~

160. 3% (1—tan® A)cos’ A+-tan® A=1.

[#&) gtz Aig=_1—tan"A) (1+tan’ A) x cos’ A
+tan’ A,;d;*(l-‘rtarf A)cos® A=sec’ A cos® A

=1, A% 1—tan® Attan® A, EI&ERI.

101. (cos A—cos® A)Y+(sin A—sin® A)’=sin’® A cos’ A« 3k

(8] iRtz g=cos’ A(l—cos’® A) +sin’ A
(1—sin? A)Zcos® Assin® A-+sin® Axcos' A

=cos® A sin® A(sin® A4cos* A)=cos® A sin® A,

102. 3% (sec 0+cosec 0)(sin 0+cos 0)=sec o cosec O+ 2.
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F4559%, R A B =scc 0 sin 0+1+1

sin # . cos o

- 9= tan
‘Cos @ sm 6 + tan 0

4 ¢cOseC 6 COS =

(sin «--cosec @)— (tan a—cot «)*+ (cos @
—sec @, =1,
W R B FATAS, Akl sin excosec
tan @ cot @, K cos ¢ séc ¢ £ 1, fY sin® a—2
+cosec® «—tan® @+42—cot? a@t-cos a-—-2-4sec? @,
BEAE% s, #% sec’ @, Jk cosec® @ RIS 1
4tan® «, K& 1-bcot? ¢, 4% sin® a4-cos® e BBl
L7, BT R A AR 1.
(tan @ cosec B)*—(cot B—seca)’=2tanacot 8
(cosec a4-sec B).
iz B EAT ), tan’ a+2xtan @ cosec B
+-cosec” B— (cot’ B—2 cot Bxsec a-sec’ &)
= (cosec® B—cot* B)—(sec* a—tan® @)
42 tan ¢ cosec B--2 cot B secw '

2 sin «@ 2 cos B

R cos asin B | sin B cos «

2(sin ¢--cos BY 2 sin « cos B(sec B+cosec &)
T cos @ sin B cos « sin B

=2 tun «cot Blcosec a-}-sec B).
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(cos® A-l.cot? A tan® A ==sec’ A+ (cos® A
—1)tan® A.
WePrne sz Ae s ifif, R cos® A tan’A

2 A tan? Ameos Ao SIUA Lo, 1
+Cot’ A tan® A=cos! Av oo 00t Ar e

=sin’ A+1, #7820k, Hisec® A4-(cos” A
+1) tan® A=1+ tan® A4 cos’ Axtan’ A
—fan® A=1-+4cos A tan’ A=:1-fcos’ A,

SA L’ AL FORREASA T
cos’ A

tan A(l—cot* A)+4cot A(l-tan” A)=0.

Fe 2 B AR, A% tan A--tan A cot® A
+-cot A—cot A tan® A, Ll tan AcotA=1 2%
KA, BlStan A—cot Afcot A—tan A, @14 0.
(14tan A 4 (14-cos A)’= (sec A-dcosec A)'.
Ry i =1+2 tan A4-tan® A4+1+2 cot A
+cot? A=€l+tal.12 A)+ 2 X (tan A-tcot A)
4 (14-cot* A)y=sec® A-}-2sec A cosec fﬂ»kcoseéz A
=(sec A--coscc A).

cos o(tan 9-4+2)(2 tan 64+1)=2 sec 645 sin ¢.

iRy Aei = cos @{ﬁ%g.k z)

si 5 ) 1 . .
X ( o SO -+ 2 ):—CE‘T"O (sing-+2cos ) (2xsin g

Ccos ¢
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coS ) =-——- (2 sm 5 si
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160.3ki% sin 60°4cos 60°+tan 60°=sin 30°fcos 30°
-+cot 30°.
[#]) sin 60°=cos 30°, cos 60°=sin 30°, 3L tan 60°
=cot 30°, #&&MAAM , Rl sin 60°-4cos 60°
+tan 60°=cos 30°4sin 30°4cot 30°.
1613078  cot 60° (1-4-cos 30°4-cos 60°) =sin 30°
+sin 607,
N 1
(] praetzsem= 01 +-2 -
7 .
S B3, B)_ 3B+ Bl g
T3 2 2 3% 2 2
1 . s eno
+T=sm 60° +sin 30°.
162,45 cos 30° cos 60°+sin 30° sin 60°= '%3_,
[%] cos 30°=sin 60°es [3 , B cos 60°m#in 30°
L Uiz ikA, MRk A daen
2 ’ 2 1. ~
1,8 1 B
X g =g Xgm B
163.3k# cos® 30°—sin® 30°=cos 60°.
) ) o_. A8 . |
K] b kR, cos 30°=-%5-, J sin 30 =g
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165 3k

(Gt

I
AR

HOFRe 2 mE = {?_ )2_ 2 ) ’

e

i cos GO':—}, Hedy cos® 30° —sin® 30°
=cos 60 .

Ssin 18°- fgin’ 187 = o1

—y WO R

_3(B-1) _ (-1 _ E-1
4 4’ 16

x{lz—ug_U2}=ﬂ§%l{6+2@$

_ 523 _ fF ]
4

8
« ol 3 41 2 o 1 2 a
3 tan® 30 +»-~3--~cos 30 — sec’ 45
1 .. 3
———sin® 60°=——o
3! 1
tan 30°=—%§~,cos 30°= J2§ , ssc 45°=\2,

sin 60° = -, PIZCAKS, W

3($)+«m(m) — g (2

3
gn yald




z
g

B =AM EEMR .
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166,33 tan® 30°4-2sin 60°+tan 45°—tan 60°4cos’ 30°
1
=2
[#&#) tan 30° =1 ,8in 60"::"@; tan 45°
3 TTa
=1, tan 60°=[4, cos 30°= N3, HLIZKA,
ST | 3 3
MR L AR+ 2 x 2 +1- 5 + -,
1
ED 2 "‘TQ*-
167.3k¥ cosec® 45° sec” 30" cos 60°=1%.
{#]) cosec 45°=48, sec 30° __—h%- cos 60°—-—~-- Sk
et st AEL (SN 2\ 1
UIZRABRAZ i, 8 0 x () x5
o & 1
HEz, 1%—3—,5111—5—-
168. %% tan 60° sin® 45°=cos 30°. -
(4] tan 60°=J5, sin 467 =, WCHZRAMRR
ki, WS X (~g5) =2 Bl feos 30°,
# tan 60° sin® 45°=cos 30°,
169,338 cos 60°—tan’ 45°+~_i_ tan® 30°4cos® 30°

—sin 30°=0,



Co 8B MA=Mi B 61

(%1 Ll cos 60'):»;, tan® 45° =1, tan 30°

Y

= Jé"wb 30 =-§-, sin 30 ="g"1\'A;H‘lP A

’

s 1 S 1N AV 1 e
2w L (e BV L

17033  sin® 60° —sin® 30° = é -tan 607 xcot 30°.

W) Pz =("0) - (5) =5 f

e () (J8)=3-, A LAmsin’ 60 —sin® 30°

=-—é— tan 60° cot 30°
171. (1-+4sin 45° +-sin 30°)(1—cos 45°+cos 60°)
;%, R,
[&%) cos 46°=sin 45°, cos 60°=sin 30°, #FEFEx\Z

Fei= | (1+sin 30°)4sin 45° } x ( (1+4sin30°)
—sin 45° } = (l+4sin 30°) *—sin® 45°

SOEES RS

1—tan® 30°

17288 17 tanm 307

=cos 60°
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62 B B = Of & E KM
(8] Lhtan 30 = o {CARREAL kil IR
(1--3)/(1+4), B d, #Rcos 60°=4, MAT#E
308 51
s _cos 60°+-cos 30°  [8
173 R sec 60°fcosec 60° 4 °
[#] cos 6(J°=~é~,cos 30°= ié«,sec 60°=2,cosec 0°
2
__r'r; ;,«EH}’)TIDLL&“LH@‘.“( 5 )/( ’(g)
1 .
=g (148 [ 2x (14 )
=L (LHE B 27/ (BF Ty =48
s cos 456°—cos 60° 45° —cot 4
174. k% sin 45°rsin 307 = (cosec 45°—~cot 45,).
[#]) cos 45°=?12¢,cos 6()°_—_-,,‘1,,, sin 45°= T—,

sin 80°———, MR AR Z Ei%

o L 1. 1 1y_g_2-42
9‘“}’({2" —7)/<J2“ T ) Tk
(2—y2) —4-43+2 _ oo,
(2402 (2—42) 42 W2,
WE AL A%, Bl coscc 45°=\2, cot 45°=1,
% WB—1)=2—2x2+1=3-23,
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175 s %

[#)

176 k8
€id)

177, 5k®

[#1

cos 45°—cos 60°

o T = o _cot 45°)2.
g 456° Fsin 30° <°°Se'° 456° —cot 45°)

{ sec(90°— ) —-sec o } { cosec(90°—p)—cosec 0}

+(1-tan §)°+(cot 6—1)*=0.

FEe sz /e = cosec 6 —sec 0} x {sec §— cosec 0}
+1—2 tan g--tan® g-cot® ¢—2 cot 6+1

= —cosec’ -2 cosec § X sec §—sec® 6+ (1 +tan’ 6)
+(1+4cot® 9)~-2 tan o+ cot ©)=2cosec o sec
—2% (tan @+cot 6), B 2 (tan g4-cot 8)
—2(tan g-+cot §)=0.

sin® 30°, sin®45°, sin®60°, sin® 90°, y&%%%&ﬁ-

sin 60° = A3

. o 1 . o {3
sin 30° = 9 , SIn 45°:= 9

,1 —
Jﬁ >
- Y —_— - o 1
sin 90° =1, 2575 22 BT i = 54 B Moz L0 9
1 3
PR
KA, WALER . (1) sin® A+ (cos” A+2sin’ A)
cos’ A. (2)tan” A‘tan” A—2sec® A)-fsect A,
(1) F4G4k, sin® Ad-cos® A42sin® Axcos® A
=(sin” A4cos’ AY=1 =", kB A KH.
(2) 455 , tan® A—2 tan’ A sec’ Asec’ A

1, WY AL R

= {tan’ A—sec® A)’=(tan” A~ 1—tan® AY’'=1

=Hi i, B SR A .
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(4) RN 27

178.8¢ sin a=1, 3}¢FWcos afcot atcosec a=1.

[#] K sin ¢=1, & cos u=~/(1—sin’ &)= g (1——1)
: =0, cot =820 _0 cosec «
s;m « sin o«
——~1~ —=1,RLJcos «+4cot a-cosec a=1,
sin «
179.3¢ sin A= , WIv n*—m) tan A=m, K.
[#) I sin A:%, e nsin A=m,# n’~n’® sin® A

=n'—m?, B n‘(1—<sin2- A)=n*-—-m® B n*cos® A

=n*—m’, # ncos A=~/ —m?), W~V (0*—m*)

tan A=nxcos A tan A=nsin A=m.

v . in*+42 mn
180.%  sin o= o’ zmn-2n° h
_ m'2mn .o
B tan = Smnion R
[%) B cos® a=1—sin® 6, # cos’ o=1

_ m'+2mn  \°_ 4n*(m-n)*
( mz+2mn+~2nz) (m*+2mn+2n*)* *

. Zn(m—}-n) tan ___n 0
L, COS P 1n+2an9n? )1&‘1 0= cos o

m*2mn . 2n(m+n) . m’42mn

= m’4-2mn+2n° ~ m'<42mn+-2n° T 2n(m-n)
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. m*+2mn

. 2mn—+2n*

181.32 sin A=msin B, cos A=n cos B, 3t tan A

X tan B.
[) Erse s, sin® Adcos® A=m’xsin® B
+-nfcos’ B, B 1=m’sin’ B4n’xcos’ B (1),
B 1=m°’-m*® cos® Bin*xcos* B,

B (M —17) COS* Bm 07— 1o v o soncvrs s e (2,

Ay (1), IT=m’ sin® B.-tn*—n® sin® B,

B (*—n®) sin® B=1-0*, Bzl (2),

" g5t B 1-nt B:«/T:n—zh_"
ﬂl cos* B m‘—1’ 2 tan mi—1 3,

sin A _ m sin B

iRz EX, cosA mcos B’

B tan A=~1:lltan B,

S

m
b (8), tan A= [ L0
182,83 cos A=n sin B, cot A=sin B~/tan C, A cos C

~ _ =n/~/(1Fncos” B), ¥,

- cos A sin B
[#] W& cot tX:VﬁT_TE.K)_ e

_nsin B T R
~ (=0 sin’ B) ’ B~/ (1-n" sin* B)
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‘ =nxtan C, i 1—n’ sin®* B=n* tan’ C,

i, 140 —n’ sin® B=n"4n° tan®* C, & 14n’
v cost B=n" sec® C, fi cos® Cm— 2
cos n* sec® C, ik cos TTnces B °

e n
wuy, COS C= e
~ (1+n* cos® B)

183.3% tan® gﬁ:%, kB « cosec HHRxsec P

§_
12

(+B)

- O N4 .
[#%]) 2 cosec (ﬁ:y (14cot’p) = U:Jf 1:;) qb)

K scc ¢ =~/ (1+tan’ ¢) ,{Ra cosec ¢+ sec )

e/ (rtan 8y

= fan + B X~/ (1+tan® ¢)
=~/ (14tan q‘»_)(tan & +B) \/{1-}- Bi}

1
x{ (’B§+B;=(w§+l3§)%'

1
@ 3
184,38 tan A ysin A=m, tan A—sin A=n, H} m’—n?

SO

(@) prig—sting, mn=tan’ A—sin® A
=tan’ A(l—cos® A)=tan’ A sin’ A,#RFFR K

&, B 2tan A=me+n, N ZXAENE,
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R 2sin A=m-—n, ,
a5 mn=(m~2§—n )2(m;n )z, o4 ;/'m—n

=m —n’. .

4

185.5% 2 tan @43 sin =7, tan «—6xsin B=1 :ksin o -

% sin B.

[(#2]1 AU 2, MEHFEL, W5 tan ¢=15,
b tan a=3. RAMZHER, 136 sin B=1,
s sin B=—;~, R tan =3,

& vSil‘l a=——:i:—:=—-3::,.

186.3¢ a sec A—c tan A=d, b sec A+t+dxtan A=c,
A 24 b =c"+d, RiBZ- '
(&) dio R, Basec A=ctan A+d, b sec A
’ =c—d tan A, Z5F, 4, (a'+b?)sec® A
=(+d) tan®* A4 (S+d)= (@) (tan® A41),
R sec® A=tan® A+1, H#a*+b=c+d%

. he 2 2 .
187.3  cot? A=(—t%1%%) +(%_.'é—) , ki cosec® A

_ sinB)2+(cosB)2
'(sinD ‘\'sin C /-
smB

[i:_i%}"] mpﬁ'ulmwﬂ ' COSBC A= 1+€0t2 A= tan D i

cos® B _ sin ~_1?_ B cos’ B
et T D T Lo

,
4
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-+cos® B=sin® B(cotZD+1)+coszB><(co‘c2 C+1)

S ‘ sin® B
=sin* B. cosec® D+cos® B. cosec® C=. .

sin? D

cos’ B
st T

- cos® o sin® ¢ cos «@ sin «
188. S0k ( . )
3 cos @ + sin « » e cos 0@ sin g

( Ccos @ i sx'na 4 1)20.
cos @ sin ¢

(&) hREZX, % Cof 0, =n Z = cos?® @--sin® @

05 @ sin

. cos® o—cos’ « sin® a—sin® @ -
T : = h i (1)
Cos @ S;m «

Bz, 050 S8 s popsin® g,

Cos @ sin o

. cos® 6 (cos §—cos )
e cos @

_ sin® p (sin a@—sin 6)
sin @

LR g, SHBER (1) RLMmE,
AT REE TS R

cos 6-+4-Ccos O cos a+cos @
cos* 9

b

_ sin® «+sin @ sin §-sin® 6
sin® @

14 CcoS « cos* @ sin® @ sin @ .
s G o = - A
. cos ¢ cos g sin @ sin ¢
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& cos’ @ sin’ « cos « sin @ _ o

coss ¢ cos®  cos b sin o
a . -

?Kﬂﬁ( cos ¢ sin « )( cos L sin “n-l—l)—o.

cos @ sin ¢ cos 6 sin @

sin B _ 4
sin® @

4 LY } 4
189. cosz @ s%n2 o _ 1 gy cos' B
cos g s f3 cos’ «

K&
[#] AREZREHFE, cos’ @ sin® B4sin® ¢ cos® B

; ’ =cos® B sin® B, ®f cos® «(l—sin® o)sin® B

+

?

L] : 2 2 . 2 2 .
+sin® @ (1—cos® e cos’® B=cos* B sin® B,

W cos® @ sin® B—cos® @ sin® @ xsin’ B4sin® @ cos® B

"

—sin® @ cos®. @ cos® B=cos’ Bsin® B, & cos® @ sin® B
g ‘ +sin® @ cos® g—cos® o sin® @ (sin® B+cos® B)

=cos’ B sin’ g, # cos® B sin* B, gk cos® « sin® B

+4sin® @ cos® B—cos’ @ sin® @ =cos® B sin® B
(cos® a+sin® &), B sin’ ¢ cos® B(l—sin® B)
+cos® @ sin® g (1—cos* B) =cos® & sin* @,

ik sin® ¢ cos' B-+cos’ @ sin’ B=cos" @ sin’® &,

- ™ ol S P

=) el A

[aERA]
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(a)  (RfaERE2s .

(sin (90°—x)=cos x
cos (90°—x)=sm Xx
tun (90°—x)=cot x
cot (90°—x)=tan x

sec (90°—x)=csCc X

1.{

csc (90°~x)=scc X
(b) o SRAZ ST AR BILE ¥R RA 28 MEeL.
/sin (180° —x)= -sin x
cos (180°—x)= —cos x
tan (180° —-x)=-—tan x
cot (180°—x)= —cot x
sec (180°—x)=—sec x
~csc (180°—x)=-fcsc X
/sin (90°4-x) = 4-cos X
“cos {(90° +x) = —sin X
tan (90°+4x)= —cot x
cot (90°+x)= —1an X
sec (90°+x)= —csc x
_ \ csc (90°4-x)= 4-sec X
() BIRIMAARBAIIE—~RIRANZRATR.
sin (180°4-xX)= —sin x
cos (180°4-x)=—-cos X
tan (180°4-x) = -}-tan x
cot (180°+x)= +cot x
sec (180° %)= —sec X
csc (180° 4-x) = —csc X

3.
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,sin (270°—X)= —cCos X
cos (270°—x)= —sin X

5. ) tan {(270° —~x)= -}-cot X
cot (270°~—x)= +4tanx

sec (270° —x)= --csC X

\ csc (270° — X)= —scC X

() V%R A BRI RS- RN LR AR

(e)

(sin (360" —x)= —sin X
cos (860° —x)=}-cos X
tan (360°—x)=—tanx
cot (360°—x)=—cot X
sec (360° —x)=-tsec X
csc (3607 —x)= —CSC X

/sin (270°+%x)= —cCo0S X
cos (270° 4x) = +sin x
tan (270°4x) = —-cot X
cot (270°+x)= —tan x
sec (270°4+x)=-csC X
csc (270° 4-x) = —sec X

B AR '

(sin (—x)=—sin X

cos (—X)=-+cos X
g,] tan (—x)=—tanx
cot (—x)=—cot X
sec (;-x)=+sec x

\ csC ( —X)= —C8C X
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(DAREA= AR

#Fcos 405°, tan 210°, cot(—315°)7 (K.

[#R] cos 405°=co0s(360° 4+45°1==cos 45°= -&%—,

tan 210°=tan (180°--30°)=tan 30°= .1]6

cot(—315°)=cot(45°—360°)—cot 45°=1.
AU THGE o
(1) sin 210°. (2) cos 240°, (8) tan 225°.
[52] (1) sin 210°=sin(180°+430°) = —sin 30° = —4.
(2) cos 240°=cos(]80°+60°)=—cos 66°=-—-J2~.

3

(3) tan 225°=tan(180°+45°)=tan 45°=1.
b JUNR N s
(1) sin 495°, cos 495°, cot 495°.
(2) sec 120°, tan 120°, cosec 120°.
(3) cosec 315°, sec 315°, cot 315°.
(4) tan(—300°), cot(—300°), sec{~-300°),
(B) cos( —240°), sec(—240°), tan(—2407%). ’
[#R) (1) 495°=360°-135°, 135°=180°—45°, # sin

495° —sin 45°= L., cos 405°= —cos 45 "= "‘Jl'z‘

2
JETi cot 495" =—1L,
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(=) BEBZ=ME K 13

60 =~"3 , cot(—300°)=cot 60°=——

(2) 120°=180°—60°, # sec 120°=—sec 60°
=—2, tan 120°= —tan 60°= —~/"3 , cosec 120°
=cosec 60°=2;§g—.

(3) 315°=270°445°, # cosec 315°= —cosec 45°
=—~""9", sec 316°=sec 46°=~/2 ,

cot 316°=--cot 456°= —1.

(4) —300°=—360°+60°, # tan(--300°)=tan

]
B’
sec(—300°)=seq 60°=2.
(5) —240°= —360°4+120°, }fﬁ 120°=180°—60°,
ik cos(—240°)=l-—cos 60°=—1%,
sec( —240°)= —sec 60°= -2,

tan( —240°)= —tan 60°=—~/3 .

4. 3k 586° zgﬁ@:&

(51

585°=360°+225°. HFFK i = ST I225°2.
= 4EBF. .. sin 585°=sin 225°=sin(180° -

1 -
oY= —sin 45° = — —=-cos b85°=cos 225°
0= A =g ;

=c0s(180° 445°) = —cos 4b= —-

|
1) A

@gm‘ tan 585°=1, cosec 585"—-;—&/7'
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sec 585" =—~/7, cot 585 =1,
b. 3k 690° Z= K.

[#]

690" =360°+330", ARG MBI 350°
TEAHEEE. . sin 690°=sin 330" =sin(18£0°
+150°)= —sin 150°= --sin 30°= —1% . cos 690°
=¢0$ 330° =cos(180°+150°)= - cos 150“=cos 36°

= }r . 2T tan 690° = — :1%" cosec G90° = —2,

sec 690"——7{?, cot 690°= -~/ 3 .

kA 930° =B

(%]

930°="720°--210°fe AT % F2 = AT M 210° 7 =2
8. o sin 930" =sin 210°=sin(180° 430°)

= —sin 30°= —3%, cos 9307 =:cos 210" =cos (180

+30°)= —cos 30°= 'Fg AT tan 9300____1_

A'S 2
cosec 930°=—2, se¢c 930° = — 2

Jg’

cot 930°=~/"3 .

kA 6420° 2= M.

[#%]

6420° = 360° x 17 +300° e Fi 3¢ f42 = 4157 8% B 45
300° #EAnR). .- sin 6420°=sin 360°=sin(180°

+120°):= —sin 120° = —sin 60":'-'-1§.cos 6420°
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=cos 300°=cos (180°+120 ") = ~cos 120° =cos
. ' 60°=%, #Effii tan 6420°=—~/"3 .cosec 6420°
=~ 2 sec 6420°=2, cot 6420°= —_L.
J@ ’ 1] 'rg .

- 8. DUFASAER, RY 90° LIF2= Mm@z, sin

(—300°), =sin 1345°, cos(—1000°),

[#&)] sin(—300°)=sin(—360"+60")=sin 60°, tan
(1345°)=tan(360° x 3-265°) =tan 265°=tan .
(180° +-85°) =tan 85°,cos{ —1000°)=cos(—360°
% 3+4-80°)=cos 80°. '

9. % sin 480°,cos 4080°, tan 8400° Zff-
[#8] sin 480°=sin(360°+120°)=sin 120°=sin(90°

v

4-30°)=cos 30°=-'1§ . cos 4080°=co0s(360°x 11
+120°)=cos 120°=cos(90°+30°)= —sin 30°
= 4, tan 8400°=tan(360° x 23-+120°)=tan
120° =tan(90° 4-30° )= —cot 30°= —~"3 .

10. 4500 P48, B8 /MR 45°(B L ) 2 E M K-

(1) sin 470°, (2) cos(—300°),
. 9 . : 1

3 tan——‘j'zr, (D cot(——»;s—'n'_),
(5) cosec 1120°, (6) cosec(—60°),

(7) vers 100°, (8) covers(~100°)-
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(51

(3

(4

(6)
Q)
(8)

740°=360°x2+20°, - sin 740° ==sin 20°,
~300° = —360°+60°,

cos|—300°)=cos 60°=sin 30°,
tanf—_g*'n'-—:-tari{ét'ﬂ 44w )=tania =cot 0

cot(—3m)=—cot7m = ~tan(} -} =

= — tan g-,

1120° =360° x 3 440°,

cosec 1120°=cosec 40°,
cosec( --60°) == —cosec 60°= --sec30°,
vers 100’ = =1--cos 100°=1-sin 10°,
covers( —100°) =1-—sin(—100°)=1-sin
100°=1+4cos 10°.

11. 4¢, sin 7321°, cos(—8146°), tan 7389°, cot 375°, sec

(--8325°),cosec 1732° % 45° LI FZ=AE 4.
8] sin 7321°=sin(3 9°x20--121°)=sin 12l
(90°+31°)=cos 31°, cos(—8146°)=cos(—3bu
x 22--226°) =cos(—226°)=cos 226°=cos(180°
146°)= —cos 46°= —sin 44°, tan 7389°=tan

(360° % 204189°) =tan 189° =tan(180°+9°)

=tan 9°, cot 375" —=cot(360°15°)=cot 15°,
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sec( — 8325°) =sec( ~ 360° x 23—45°) =sec( —45°) .

=scc 45°, coscc 1732°=cosec(360°»x4+42927)
=cosec 292°=:cosec(180°112°)= - cosce.

1129 == —cosec(90° +22°) = ..-.sec 22°.

12. 3k A—270° 2= 15i%8K.

®)
p
.
%]
> 4. 3k
' 4.3

siN(A—270°) = —-sin(270° - A)=cos A,
cos(A~270°)=cos(270°—~ A)=: —sin A,
tan(A—270°) = —1an(270°—A)= —cot A,
feTicosec(A--270°)=sec A, sec(A—270%)
= —cosec A, cot{A—-270°)==—tan A,

13, gui 0° K& 900° aliffi FjERREE A cos’ 0=%ﬁ

[{ cos® o=1,1 cos 0=k *4%311!’% R A

8 46°, HIb KB 360° —45°, 360°+45°,
720° —45°, 720°4-45°, @1 315°, 405°, 675°,
765°, FHUEALE, MBS 1350, RUHEAR

" 360°—185°, 360°4-135°,720°—135°,

720°+135°, @ 225°, 495°,585°, 855°.

vers— --~~Z—*'BJ (BB BRI EE %&

{E{En =0, 48 1~-cos 0°,

(g 1-1, #480. X, RE n= 1 A% 1- 005-4—,
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K BF MM S R
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1 o5 Mg n=2, A5 1 cobz,

10, #om Lok, R n=3 ﬁxj,gl—co;_z-. .

% 1+*—~§'Jt fRE n=4, G 1—cos =,

go1n1, Bs 2. BRUHE, SRR SCEIEE,

Gar

s e y bar ST
W, B cos—p-= cosi[—, cos =

Py 1= v 8ar .
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Wogoe Adtan A O sec A—tan METHL,
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17. 3 cos B70° sin 510°—sin 330° xcos 3907 #rff.
[®) Fig =cos 210° sin 150°— (—sin 30°) :
xcos 30°== (—cos 30°) sin 30°+sin 30°

il sec A=1,tan A=0, ff—

x cos 30°=0.
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" =1-4cot 315°=1-+cot (—45°) =1—cot 45°
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cot 225°=cot ( 180°4+45° ) =cot 45°=1,
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1
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=—tan § cot @+cos® ¢ =-—1+4cos’ ¢
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tan A sin A’ tan A

= —cot* A.

30. ML ks 2R ot (Tod)

" cos (ﬂ‘ Fa)
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£ [#] cos (90°4+A )= —sin A, cos ( 180° + A)
gj = —Cos A, cos (270°;|~A)=sin A, iRz

jZﬁi%’.%jjfs cos® A-sin’ Ad-cos® Asin® A,
i cos' A-tsin’ A=L, HUER2, HATRAIE
A

L 38. sec(270°—A) sec (90°—A) —tan (270°—A)



- () FEBZ2=fE K 85

tan(90°+A)+1=0.3%8.
_ > ’ [#) sec (270°—A) = —-cosec A, sec(90°—A)
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sin A cos A |

_1—2cos Asin A 1 1 5
T sin A cos A sin A = cos A
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cot (90° —A) cosec ( 90°—A Ycot® A .

cosec’® A ) sin® (90°—A) .
=sec A.3jE.
. N e tan A sec A cot’ A
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WA e B HRERA, KRR FE.

' (1) (tan a+tan B) cos a cos B=1,

(2) (sin ¢—sin B)’=1-—2 cos @ cos B.
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(sin 2x=2 sin X cos X

cos 2x:=cot? x—sin® x=2 cos® x—1

=1-2 sin® x
. ~ 2 tan x
= X
2 N B
t ox= SOt x—1 :
L X" oot x g x

rsin 3x=3 sin x—4 sin’ x
cos 3x=4 cos® x—~3 cos x
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cot x cot y+-cot y cot z-+cot z cot x=1. -

s sin(x—y) +sin(y— z) +-sin(z—x)
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ff( sin 9° =

sin 81°=sin_(_90° —9°)=cos 9°

_ NEINTH +NE—-NTh
) -4
cos 81°=c0s(90°—9°)=sin 9°

_ N34~ —VE-~ 5
i

>

L]

3k tan 9° Z{H.




£
g:.

98 BRSO OBE %W
(31 ° ~3 R ~~NB—~N 5§
tan 9°= —liv, tN 5 TVOTN 9
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1. sk 180° f2 3%, Mok, 41, BRY).

(#R] 4 18°=A, f 2A=36°,3 A=54°, [{ij86°+54° - .
=90°, # sin2A=cos 3 A, EI 2 sin A cos A
=4cos A—3cos A, PUABEZ cos A g7,

B 2 sin A =4 cos® A—3=1—45sin® A,
' fik 4sin® A+2sin A—1=0, B sin AZ =Rk

B, Mz, Asn A=EYD iy

WRTE R, A+, B sin 18°= \/541—.__];

— v 10+2v5
N cos 18°= \/(l—ex T8 = 1 VJ,

sin 18° _ ~NE -1
cos 18° &~ (104285 ) *

L f tan 18°=

s

12. 3§ 22_-%3221%;@%’(-

(BR1 225 ISS—S 2 1, BB fo B I
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SR e
R S8 2

I
H

3
b
L3

102 BB = MM E W .

% sin22,,;°~ T=cos 45° _ [T I ~TT

L vi=oT 1 s 5
=—~N93 9. cos 22° L .. [ 1AcCOS 4o
2 2 5 A/ .

==é NI+~ Bk, Wi tan 22—;_°

_sin22°}  ~V32-~Z)
= 5 = - ——:-,,:;Z'\//Z _'1)
cos 22°F ~N(24~A72)

cosec 22 1- = 1 2_

2 sin 22%° T N2 2)

. =N 2 0 e seC 2 g 1° 1
2 cos 22 3°

-2
V(@4a2)

=~T-95  cot 22%13_

_ 1 1 _
T tangry o ~moT Vit
13. }k cos 27° z{ﬁg

() eos 27o=/ 14-cos 54° =/ T§sin 36°
| z i

A CECIEENA N TR NV et

+N3 S )

(AEE) HHREAR Vaxyb =vi(a+vaih
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+-/}(a—~/2°"0b -
14. sk sin 27° Z{4.
[M] sin 27°=~/T—cos® 27°

L = e VBT A=)
= 1 (8—2T0-25)
=} WBF VB —~3ITB)-
15. 3k tan 27° 2.

, o_sin20° 1,
(ﬁ@l tan 27 =—ca§~'2-7-°—=T{ \/(5—}‘\/5)

~NE=VEN H NGV +VEZVF) )
=5-1-~TB=2vF )+
16. ok cos 33° 45’ .

[#] cos 33° 45 =cos 132"
S vy
[T
S(EIEE (=)

1 —————7=‘=—-'-‘??:'
=,,.Z..\/2+v<2~/ 2)°
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17. 3k cos 36° sin 36°2{f-

—
[#] cos 36°=1—2 sin® 18° =1—2(ii___)
v 6—9295 3—~F 14§
= l e = 1 —_— = ’
3 1 i
sin 36°=~/"(1—cos® 36°) \/(1,9_4._2_31"_

. %k tan 36° Jz cot 36°Zfk-
sin 36° _~(10-2~F )

E tan 86 - SO0 TATTT YY)
() tan 26 cos 36° ~5 +1
N 103 /1025 5—~'5

~Brivi DV irevEs NI

BB BN o
NI ) 3=~ (6=2v'5 ), B

"B 1
== /o t 6°———-— —
J- o M cot 360= ——izs
_ 1 Y I Y N
\/(5—z~/'5)"'*/ 5 = LHgVE

19. 3k tan 37 3° Z2ff.

[#] tan 37_.._0_ 1—cos 75° _ [T—}(~6 —=~/7)

Ltcos T5° ¥V I (/6 —~3 )
=~"6 +N3 -~ 42,
20. 3k cos 427 Z24H.
[#] cos 42 =ccs { 60°--18° ) =cos 60° xcos 18°
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+sin 60° sin 18°=_1... (10+2~/5)

5 —
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>

VN3 ~E-1 1
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21. 3k tan 523 ° Zff.
g 1° [/ I—cos 105°
[#]) tan 52 5 —_A/—l—’Tc—o——s—l—ﬁ—b—"'

_ [/ 1+iVE-~2)
I-f (V6 =~2)

=~"6~6 —8~/ 3 — 10~/ 2 + 15+
22, 3§ tan 54° 2ff.
[i#] tan 54°=tan (90°—86° ) =cot 36°

=Jarum,

23. 3k sec 54° Z2ff.

ec 54°m— 1 1 :
[) sec 54 T S
sin 36° A (10—24/5) T~ 8
g
=245

24. 3k sin 63° Zffi.
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() sin 63°=cos 27°=1 ~(54~/5) +~3=/5 |

25. 3k sin 673° 2.

1 J1—cos 135°  j Icos 45°

= L o
_«/{( +“*7>;2, AL E R
26. sk tan 82 4° Zff.
e . 90 - 90° —89°. + Y= 1
[#)] tan 82 5 cot (90 82°— ) T
1 G CE N e
S - e ( 7 z
(V3 -~2)(NV2 -1, N3+~ 2) (V2
+1).
27, k sin 87°Zff.
(%) sin 87°=cos 8" =~/ (1-—sin® 3°)

“«/1** {(VF = lww?" 3y

=~ (10+2v5) X B—~3)1}7

= ((WE-D VTV

. +N(10+245) 2+~ ) }
28. sk sin 105° .
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30. ¥ tan 0__~. ;ksxn20}’¢cos2o;2ffﬁ

(W) MET=fmEN 1o

[#] Asin 105° =sin ( 90°+15) =cos 15°
=1 (V6 +42 2),cos 105=cos (90°+15 )
=—sin 15°=— 1 (&6 —-«/z).
29. ® tan 112} °Z{f.

. 2 tan 112° 1 .
= tz JORO N 2 2 °
(pﬁl an 225°= ~—l tan -————l 12° %zl—— ) '[L tan 225

==ian (180°+4-45°) =tan 45°=1, 4BAEE,

fr tan 112° L =a, Ul = T R

=2a, g a*+2a—1=0, ffiffa=—1£v7.
1BaB% SRRz EY, BARBE, S&a K,

s tan 112440 = —~1—a/F =-

1
2 I-vz°

(b) WAEECLE

. _ 2tang _ 2 1\ 7
() sin 2 0=yl = /(1 +—5) =55

, - 1:_t_=arﬁ_0_=(1__1_)/( 1
OS2 0= 5 9)/ 1+49)
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31. % tan A=%-, % tan 2 A fh.

[

32. ]

%L.‘

" 9 tan A . 1 /{ A | 2}

Y tan 2 A= 2 A o D (e

W1 tan 2 A 1—tan® A < 2/ ¢ 3 )
= 3 |

¥ tan - cot 6= (ir’iL>, o+ cos 20 ZAK.

m’—n*

[#2] tan o+cot o= - .— LI 2( n_1 o )

33.

R

sin 6 cos 6 m’ -’

#e sin 20= T, AETIE S cos 20

v Zo=x,/{1 - (2]

mn_
=+ m+n

cos 2 0:—‘?53—, sk sin* 94-cos* 0 Zfh.

[##) sin® 04cos* ¢=(sin® 9+cos* )°—~2xsin’ ¢

34,

cos’ 6=1-—%sin2 2 6, #8H cos 2 0=—2—,

i sin® 20:1—-(—2.-)2 16 357 # sin* 6-4-cos' ¢

1 . 16_,_ 8 _11 ;
- Xgp=1—gg=gp

.
sin §-} cos 6=-~2-, e sin 2 9 K sin® 6-+cos® 6 K.
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[#] sin o;l—cos 6= --g~2?m§§é}ijj, A} sin® 0--2 sin 6

cos 6+ cos’ 0——?—5— 8 14sin 2 0—--2-5

16’

196 . 3 sin’® g4cos® 6
= (sin #+cos ¢)(sin’ g—sin ¢ cos p4cos® #)

. p | _ 5 9
= (sin g+cos @) \1—«2-—5111 20)-——-1~( 1- -3—2—)

5 93 _ 115
8y Tie

85. g tan x=2, tan y_.-_ % tan{ 2x (x+y) ) foﬁ
[#8) tan(x+y)

tan x-+4tan y _( 1 /(_2 __1___>
"‘1—-ta‘mx‘cany—‘2+3)_'1 x

641 N
=,3.1i.~2. =17, ifi tan { 2(x+y) }

2 tan(x—y) - 2x7 7.

i l—tan?(x—}-y) T 24

86. # sin a=~—

(%] lﬂ—-—<a<‘n' azwzp B2, |

BBt Sm——2—+ cos —«/1 Fsin @ = /~~-—,
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38.

Q; ‘z B e S —a
~m~——2~ - C0S '—'2‘—::’\ l—sin « = ,v' —5 fﬂ‘lﬁl
9 in - 5/ h 'I;l , 1% sin « _\/:5_:*—1

2 ~ 3 2 273

- . 2 B
e sin Lr:-—,_;)':), -imfo_n« a<lZd, n&*{-ﬁ: sln-—~~

B cos (:,

7 U 1 1 . (71
s 4 o i 4 COS —coe
U@Y} 51.[;751 { ~ 5 <7, i sin 5 -+-cos 5

2

«
Y ‘1¥sin 2, 51n~- --COS8 = =~/T—sin &,

_ 1 e R
i sin ——g—:—-é—' {~1Z¢in « —~1+sin @ },

cos-G = ; { IS e rvilsin g, 4

5

: . S G 3
SN @ == -—«QB--NA;{[—%A, A 5111--;«« =5

o cosZm— t
B cos 5 5

R A A
(1) 8 sin 20° xsin 40° sin 80°.

(2) cos 40° cos 80° cos 160°.

(8) cos 55°4cos 65°4cos 175°.

(41 cos 108° cos 132°+4.cos 132° cos 12°+cos 12°

xcos 108.

a
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[#) (1) 8 sin 20° sin 40° sin §0°

=4(2 sin 20° xsin 40°)sin 80°

=4(cos 20°-—cos 60°) xsin 80°

=4 cos 20° sin 80°—4 cos 60° xsin 80°
=2(2 cos 20° sin 80°)—4x%xsin 80°
=2(sin 100°-}-sin 60°)—2 sin 80°

=3 sin 100°+42 sin 60°—2 sin 80°

=2 xsin 100° 42 x ?/T3.~2 sin 80°

=2 sin 100°+~/3 —2 sin 80°

=2(sin 100°—sin 80°)+~/"3

o= 2(sin 80° —sin 80°) 4~/ T =a/3 . B
(2) cos 40° cos 80° cos 160°

n——.l—-—xs sin 40° cos 40°.cos 80° cos 160°
- 8sin 40 .

- 1 : -‘ ) o.‘ n o [ 9 ’
5o 46° 40,><2 sm 40° cos 40 4,_!:05 80° cos 160

--msin 80°¢4 cos 80° cos 160°

= (1/8 sin 40°)sin 160°.2 cos 160°

1 oo sin(360°—320°)
=55 d0° sin 320 5 sin 40°
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1

8
(8) B cos 175°= —cos 5°, #PFa¢ 4% cos b5°
--cos 65°—cos 5°, f]i 2 cos 60° cos 5°—cos 5°,
w) cos 60°, A LLE, s cos 5°—cos 5°, BUBR
W2 fliss 0
(4) FimBEs A, 1) 2A=2 cos 108° cos 132°
42 cos 132° cos 12°-12 cos 12° cos 108°
=05 240°-.cos 24°+4cos 144°+cos 120°
+cos 120°4cos 96°= —cos 60°4-cos 24°
—cos 36°—cos 60°—cos 60°—cos 84°

= —3 cos 60°4-cos 24°~(cos 36°+cos 84°)

=3 x-%—+cos 24°—2 cos 60° cos 24°

3 1 3
I ——— °. —r— 2 oa—
5 +cos 24°—2x% 3 cos 24 5

. 3
S A=— 7’
20, D1 i . 784
9. @i sin T846°, RHE sinTO0, SpRARLAM.
ST =360° x11-37°, Bl cos SR,
sin 7846 7846° . 7846°
T840 o, TRAE B, cos o > sin 220,

A : e
ik cos—5- —sin -—‘g‘-*=;i:n\/1-sin A,
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%
5%

cos f;_ +sin.%- =4~T fsin K'¢2A,ﬁg7846¥3‘1 ,

BE, 7382 B B E = !m;g, smf7~8§_§i

1 e
=—5-{~ 1}sin 7846° —~/T—sin 7846° } «
40. A sin 100°, sin 452° Sppik sin 50°, J% sin 226°,
(] H50° 23 R figig (B, BB cos 50°<sin 50°,
i sin 80° +cos 50° =~/TFsin 100° , LA f sin 50°
~c0s 50°=~/T25in 100 . S LIW4 sin 50°
5% { VIFsi 100" +~/1sin 100° } - %,
226° ZIEHMARIBHE, H sin 226°<cos 226°,
LT 4% sin 226 +-cos 226° = —~/1¥sin 452°,
sin 226°—cos 226° = —«/15in 459°,

1 sin 226°=—§—x { =~ T1%sin 462°

/TS 4550 )
(2) & Eﬁé 1t 18

41, L cos 2A4— ot AT A+I

(%) JEX=cos 2A+-~——

cosec’ A°

=cos 2A+4-2 sin® A=1-2 sin® A2 si\n A=1.
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42, BMitr cos’(a+B; +c‘os’(a--[3) —cos 2z cos 28.

Figz=1%{ cos(2a+2B) +-1+4-cos{ 2a—2B) +1 }

—3 { cos(2a+-2B) 4 cos 2a—28) | =1.

43 fHj{¥, cos(15°—A)sec 15°—sin’15°—A)cosec 15°,

e =

cos(15°—A)  sin (15° —A)
cos 15° sin {5°

_ sin 15° cos(15°~—A) —sin(15° —Ajcos 15°
cos 15° sin 15° o

sin A _2sin A

= - < = o =4 sj .
cos 15° sin 156° sin 30° sin A

44, MfAL(x cos2e4y sin 2¢—1) x (x cos 284y sin 28—1)

v

— { x cos(a+B)+y sin(a+B)--cos(a—f) }%
B =x" cos 2a¢ cos 2B+y* sin 2e xsin 28
+xy(sin 2e¢ cos 28+4-cos 2¢ sin 2B)— x(cos 2e
+cos 2B) —y(sin 2«+sin 28) +1—x° cos’(a4-B)
—y® sin® (@B ) —cos’ (a—B ) —2xy sin
(e+4-B)cos(a+B)+2x cos (a«+B)cos(e—B)
42y sin(e+g)cos(a—B)=x"{ cos 2e cos 28
~cos’(@+B)}+y* x {sin 2« sin 28-- sinz(;a-}—B)}
+sin’(¢—B) = —x* sin’(¢—B)—y* xsin*(z—B)
+sin’(e—B)= — (x*+y°—1) xsin*(a—B).

22— oS ba

Ob Tts va |
in a-+sin ba



(W) # f52= % @@ U

[#%)] KEisX=2 sin a.;5a sin 5“2_0" /2 sin a'*fq cos"rm;“

46. {k 2 cos 2¢ cos ¢—2 sin 40 sin v 45--TH.
[/#Y 3. =cos 30+cos 60— (cos 3o—cos~5o)
=c0s 36- cos 6—cos 36-+cos He=cos §-+cos 58
) =2 cosi(64-56)cosy(b56—6)=2 cos 36 cos 20.
47. ffift cos’ A+cos’(A+B)—2 cos Axcos B cos(A+B).
(%) K =cos® A4cos’(A+B)--2 cos A
xcos B cos(A+B)+4-cos” A cos® B—cos® A
< cos* B=cos’ A4 {cos(A+B)—cos A xcos B}®
—cos’ A cos® B=cos’ A(1—cos* B)
4+ { —sin A sin B }*=cos* A sin’ Bsin® A
><—sir12 B=(cos®* A4sin* A)sin* Ba=sin® B.
48. ML { sin A+sin B+sin(A+B) }*4 { 14-cos A
4-cos B+cos(A4-B) } %, '
(W] skt~ { 2 sin} (A+B)cos} (A—B) e
42 sing (A+B)cos} (ALB) }*
“ { (cos A+cos B)+(1+cos(A+B)) }?
=4 sin*}(A+B) { cos}(A—B)+4-cos}(A+B) }*
+{2 cos} x (A+B cos}(A—B)+2 cos’}(A+B}? -
=4 < sin"}(A+B) { cos}(A—B)cos(A+B) }°
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+4 cos’}(A+4B) { cos}(A—B, 4-cosi(A4+B) }*
=4 { cos}(A—B)+cosl(A+B) }°?
=4 {2 cos} xA cosiB } =16 cos’}A cosiB-

49. {t a cos A+b sin A gB—JHst.
(%] 4"@"-?— =tan ¢, IR a cos A+a tan ¢
sin A=a (cos A+tan ¢ sin A)=a (cos A

sin ¢ _. » o a
2T sin A)=-—S (cos A c
_ T cos b snA) cos ¢ (cos A cos &

. . _ ___'d;__ N -
4-sin ¢ sin A)= s d cos(A--¢).

50. {, ~/ 3 cos A--sin A B—IH=.
[#2) Jriidest=tan 60° cos A—sin A

= éoslréi(f"’”x { sin 60° cos A—cos 60° sin A }

= g Xsin(60°— A1 =2 sin(60°—A).
51, % sin A+4sin B+4sin C—sin(A+B+C){LE—KH 5.
[##) Prax= {sin A+sin B} ~ { sin(A4B4-C)

. —sin C} =2 sin}(A+4B)cos}i(A—B)

' —2 sin}(A+B cos}(A+B+20)=2 sin}(A
+B) { coss(A—B)—cosi(A+B+2C) } =2
xsing(A+B) { 2 sinj(A+4Cieind(B+C) }

=4 sin}(A-+B)sin}(B+C)sin}(C+A),
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52. 4% cos’ A4-cos’ B-4cos” C—2 cos Axcos B cos C—-1
o —HiK.

[#4#]

gy A=cos* A—2 cos A cos B cos C+cos® B
cos® CH4cos® B4-cos® C—1—cos’ Bxcos® C o
= (cos A— cos B cos C)*— (1-cos® B) x (1 —cos* C)

=(cos A—cos B cos C)*—sin’ B sin®* C

=(cos A—cos B cos C—sin Bxsin C)(cos A A

—cos B cos C+sin B sin C)={cos A

—cos(B—C)}{cos A —cos(B+C)}=2 sin} }
(A+B—C)sin{B—C—A)2siny(A+B+C)sing
(B4C—A)=—4 sin}(A+B+C)sin}(—A+B

+C)sing x (A= B+C)singx (A+B-C). - -
53. W cos a+sm 0 J sin 50+sm 26+2 sm-322 cos" %., )
oAk R -

(1

P

gy

ﬁfﬁ?%——‘ﬂ=sin(90° —6)+sin ¢
=2 % sin}(90° — 6+ 6)cosL(90° — o —6)

=2xsin 45° cos(45°—9)=2x ——lacos(45°—-o)

~ 2.
=7 cos(45°—0). PR BRA;=2 sin}
X (30—[—20;(:05%(39—20) +2 sin%2 coS —g— 4
bo 30 n

=2 sm—z— €os ———-+2 sm)—— coS 5 | 4
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1 . b . 1
2 cosTo X (sm——2—— 6+sm—é~o) =4 C08—5-0

sin 26 cos——;~6=4><cos2 _%.0 sin 28.

54. 4% sin 36700 -}-sinm,;)0 —sin 103°~ﬂl)&-~*@i’€273-

() SsPrak sy = <Sin 33;79« +sin7~%0~5) — sin 1080°

7 7
o LS o (299
— sin--l O§O ‘= 2 sin5470 ° X COS l§792 -2 siné%‘.)f
cos P40 = 5.6in 20" L cos 1907 cos 5407 ]

. 540° .1 (180° ?ép: .1 (B40°
=2 sm-—7—><2sm-2~ ~—-,7-—+ 7 )51117(., e

180°\ , .. 540°_. 360° . 180°
———,,7--)_-43111 7 sin 7 sin 7

(3) AFHHEXZEY

B5. %% cos A-tsin A=~/ 2 cos(45°—A)

=/ 2 sin(46°+A).
; : 1 1 . )
5 - 1 A
[#) cos A+sin A \/—2“(7.2_cos A+,\/2 x sin
=ay 2 (cos 45° cos A-4sin 45° sin A)
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=a""5 cos(45"—A). B cos A+sin A

=\/“><( Mcog A

‘\/2 sin A)

ma/ 3 (sin 45°xcos A-cos 45° sin A)

=/ T sin(45°+A).

56. k& COS(A+45°)=:/%(COS A—sin A).

Giod §

cos(A-+45°)=cos A cos 45°—sin Axsin 45°,
#& cos 45°, sin 45° FHR_, LA, Rk

€0s (A+45°)——\/-,(cos A—sin A).

57. 2 sin(30°—A)=cos A—~/ 3 sin A ki

€id)

88. ®®
- [#)

| cos (A—30°) ==1/_2-*cos A +—;—-xsin A

2 sin(30°—A)=2(sin 30° cos A—cos 30°xsin A)

# sin 30°=-—é—, cos 30°=—;—,cos 30°=:i2§_,

Biﬁlﬁ%&i‘:"l‘ﬁ'ﬁfﬁfhzyﬂ“ﬁ 2 sin(30°—A)
=cos A—~/"3 sin A. ' ‘

cos (A—30° ) - 3 (v3cos A+sm A).
cos (A— 30°) cos A cos 30°+sin Axsin 30°,

R cos 3o°=:/_§i, sin 30°=—3-, PIZRA,

3




120 - OB = 8 8 R KW

= ,%A(\/i cos A4sin A).

2 s, 1 cosec A1 ..
5 - L —_— 3R -
59. tan’ (4574 A) = SOoC b o
: ) 1 14sin A . -
¢ S Ep— = oy
(F8) tan (45°+ - A ) =, kX2 5
BoDlsin A | _cosec A4l .
B, P sin Az, R Cosec AT

60. il 4cos A cos (60°—A) cos (60°+A)=cos 3 A-
[#) 4cos A cos( 60°+A)cos(60°—A) =4
xcos A ( cos A—sin® 60°) =4 cos A
% (cos’ A— 3)=4cos® A—3cos A=cos3 A,
61. sk tan A tan (60°-FA)tan(120°+A)%-—tanSA.
[%) tan A tan (60°+A) tan (120°+A)

_ sin A sin (60°4A ) sin (120°4-A)
~ "cos Acos (60°+A) cos (120°+A)

= — { sin Axsin(60°+A)sin(60°—A) }/ {cosA

cos (60°-+A) cos (60°—A) }
sin® A )
cos’ A

62. k3 4sin A sin (60°—A)sin(60°+A)=sin 3 A.
[8)] 4 sin A sin (60° —A) sin (60° +A) =4
¥
xsin A(sin* 60°—sin® A)=4sin A(  —sin* A)

=3 sin A-—4sin® A=sin3 A.

= —tan 3A.
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33. sin® A4-sin®(120° 4 A) +sin® 240°4+A) =— %sin3 A,

Rt
6

64. RF
€

sin® A= 3 (3 éi.n A—sin 3 A)esin® (120°+A)
= 21{3sin (120°+A ) —sin 3 (120°4+A) }.
= 1{3sin(120°4A)—sin3 A}.<in’(240°4-A)
= }{3 sin ( 240° 4 A )—sin’ (240°+A))

= }{3 sin (240°+A)—sin 3 A}-H M,

£ ¢ {sin A4sin(120° +A)+sin(240°-+A)}

— 2sin 3 A, B — §sin 3 A faffil, Bisin A
tsin ( 120°+A) 4sin { 240°4+A ) =sin A
+5in(60° —A) —~sin(60° +A) =sin A+-sin 60°
xcos A—cos 60° sin A—sin 60° cos A
—cos 60° sin A%sin A—2 cos 60° sin A
=sin A—sin A=0 ¥ .

tan (45°+A)—tan 45°—A)=2tan 2 A. ¢
tan ( 45° 4+A ) — tan ( 45° —A )

1+4tan A l—tan A
1—tan A 14-tan A

~{(L+tan Ay

. \ - 4 tan A

— (1—tan A}/  1—tan® A) I—tan’ A

=2xtan2 A. T
) .2 a0 22 10 V -

sin 30 =50 2°—sin® 1° | >

sin 1°
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66. sfet

sy

(]

67. k&
®)

sin 3° sin 1°

Fiak N2 = —

il 3

Tsin 1°
o sin(2°41°)sin(2°—1°) _ sin"2’—sin"1°
sin 1° sin 1°
el
vers ( 180°—a) =2 Ver518_02+_a
o
XVerSEQ—Z——i.

Fizxtz i =1-—cos(180°—a)==1+cos a

: a e )
_QCOS—2~—~——2(1 sin 2)

~ 2 (1 — sin %)(1 + sin —%)
- 2{ 1 — cos ( 90°+%)}
x{1- cos(90°——g—)}

=2 {l—cos[ (180°+a) 21}

o P °
(l—cosﬁg;i> =2 vers 180°+a
\ 2 2
_180°—a
X Vers ———— ,

cos A+cos(120°—A)+cos(120°+A)=0.

cos A+cos(120°—A)+cos(120°+A)=eos A

-+4-cos 120° cos A +sin 120° sin A 4-cos 120° cos'A

—sin 120° sin A=cos A+2cos 120° cos A
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=cos A—cos A=0.
68. kMW cos(A+45°)+sin(A—45°)=0.

(@] cos (A+45°) =sin { 90°—~ (A+45°)}

' —=sin(45°—A)= —sin(A—45°), # cos(A+45°)
+sin( A—45°) = —sin ( A—45°) "
+sin (A—45°)=0.

69. FFW tan(45°+A)+tan(45°—A)=2sec2A.
[5#] (46°+A) B (45°—~A)HRARA, B tan(46°+A)
4-tan (45°—A) =tan (45°+A) 4-cot (45°-+A)
=2cosec 2 (46°+A) =2 cosec ( 90°+2 A)
=2sec2 A,

e 0. 1 ' 9 cosec2 Atsec A
70. tan® (45 +TA) =79 cosec 2 A—sec A.'*ﬁ'

1. 2 cosec 2 Afsec A
A mf—-sin 2 = .
cos A g 2 sin 247, 2 cosec2 A—sec A

T1. ki 2+4tan*(A+90°)+cot’(A—90°)=4 cosec’ 2 A«
[#) iRz 2Ak# =2+4cot® Attan® A=sec® A

1 1
. ==
coss A ' sin® A cos® Asin® A

+cosec® A=

4 2 )
—Wai cpsec 2A. ‘ -

72, % sin 100° sin ( —160°) +cos 200°
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73. cos

X cos (—280°) 21«
WEFR % RARTE S sin 80° ( —sin 20°)
+{—cos 20°) (cos 80°)=— { sin 80° sin 20°
+cos 20° cos 80° } = —cos (80°—20°)
~ —cos 60°= — .

2
3

[/] cos( +6)+cosocos (9—371-—0)

-+ cos (—2;—+ o)cos (—2—371— o)=— i kKA.

[#]

4. R

€2

}")f};‘&‘iﬁ;ZE%_!iﬁ cos 6{cos (%7 +0)
+cos( § ™ —0) } +cos( § 7"+v0)COS( g —0)
=cos 6{2cos § 7cos @}+cos’ ¢—sin*§ 7
= —cos’ O +4cos® g-sin® § 7= —sin® § =
= .
sin 18°4-sin 30°=sin 54°.
sin 18°= 1 (~5 —1), sin 30°= },
# sin 18°+sin 30°=1(~/F — 1)+1
=3(~5+1), M sin 54°= } (~/5 +1)
#t sin 18°4-sin 30°=sin 54°.

3 1

75. k¥ tan—. 7w tan o =L,

()

10 10 ~'5

= 3 ==t 18° O T
Bz ek =1an tan 54 tan 36°
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6. K
(%]

7.k
€09

X COS

(€9

79. R
(&)

=/1 —-%-\/;B‘/\/W—ET—)_‘:V%‘

-1,
sin (36° +-a) —sin (36°_a>=l/_.g_._sm @

Xz hEs =2 sin @ cos 36° =2

B +1 A5 +1

X sin @ 1 = 3 sin o,

_~E+1

sin (72° &) —sin(72° —a) 3 .sin a.

sz /i = 2 sin @ cos 72°

NE-1_ JEI1
4 2
cos 24° cos 48° cos 72° cos 96°

120° cos 144° cos 168°=(})".

PRz % = (cos 24° cos 96°)

=2 X sin % *sin a.

X (cos 48° cos 168°)(ces 72° cos 144°)cos 120°

=% (cos 120°+co§ 72° Y% 3 (cos 216°
-+cos 120°)>< % (cos 216° 4-cos 72°) cos 120°
= } (—sin 30°+sin 18°)(—cos 36°—sin 30°)
% (—cos 36°4sin 18°)( —cos 60:),1&{;54’;75';&*',‘
AP EARRZ WA, BACZ, BT
cos 60°+2 cos 70°+4cos 80°=4cos?5°co~s.7V0°.
ij,!&*ﬁzz‘;;‘é=(cds 60° +cos 80°)-+2cos 70°
=2 cos 70° cos 10°+2 cos 70°
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80. sk

cos 40°=— 3

[#1

81. K

(@1

=2cos 70°(cos 10°+1)

=% cos 70°x2 cos’ 5°=4 cos® 5° cos 70°.

cos 40° cos 80°+¢os 80° cos 160°+cos 160°
3.

P ay X 7 frsk = cos 407 {cos 80°+cos 160}
-+-cos 80° cos 160°—%cos 407 x {2 cos } (80°4160°)
cos 1 (160°—80°)}+ % {cos 240°4cos 80°}
=cos 40° x 2 xco0s120° cos 40°+ .15 {—cos 60"
4-cos 80°}=2 cos’ 120° cos 40°-+ § {—cos 60°
4-cos 80 Y= —cos® 40°4 }{ —cos 60°cos 80° }
=—4(l4cos 80°)+ % { — } +cos80° } =—

}—1lcos 80°—}+ Jcos 80°=—~ 3% —} =—1.

2 4 6 __ 1
COS»TW—{— cos—7—ﬂ‘+ cos ~7—7r_ 5

PRy =2 cos-%~7r cos%—vr -+ cos —i— X

= COS~$~~7\'( 2 cos—‘;‘-ﬂ' +1) ==COS—§—7T

(2-4 XSinz%ﬂ' +1)=cos%—1r(3—4 sin® % )

4 .1 s 1
COS— -7 (8 sm~7—7r—4 sin T'n’)

1
sin—z—v
7
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. .1
; v 7 —sin——
N ‘ 7 " S _ sin SIN— v

sin —— 7% 2 sin—~]7—7r

2 4 (3 i
2 ks el = 2D =
82 ki¥ cos 7—n'cos 7-frco$ 7 7r g

(] Rz hs- % cos %7\' (COS%’?\’ 4+ cos _g_ 7))

(cos —;—ﬂ' + cos —?"n' + cos _173'47 +1)

I

8 4 |
— 2 _ b
cos 7 7r(1+vcos 77r)+ 1

I

»-P-‘r—‘ ns'r—‘

it

. cos J;—-vr sin -?-4\'/4 sin fi—vr -|-—_i_

=(sin 2 7 —sin—-7)/8 Sin-—?—ﬂ' +%_

-3

83+ cos 47°—cos 61°—cc;s 11°+cos 25°=sin 7"°,;kﬁ.
- ()] FisA2A# = (cos 47° —cos 61°)
—(oos 11°—cos 25°)=2 sin } ( 47°+61°)
xsin 1 (61°—47°)—2sin § (11°4+25°) sin }
X (25‘5-11°)=2 sin 54° sin 7°—2 sin 18°*

xsin 7°=2 sin 7 {sin 54°—sin 18°}
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3. kE

=4xsin 7° sin } (54°—18°) cos { (54 4 18°)
=4xsin7° sin 18° cos 36, #& cos 18°=sin 72°
—4 sk 18° cos 18" cos 36°, 41 =4 sin 18°

X cos 36°, HCHTH AL /e —sin 77

cos bb° cos 65°+cos 65° cous 175°+4cos H55°

cos 175%=— % .

(&1

85. Kt

[#1

FRaer:, H/EiB =cos 65°(cos 55°4-cos 175°)
+cos B5° cos 175°=cos 65°,2xcos 115° cos 60°
+-cos 55° cos 175°=cos 65° xcos 115° X 2 cos 60°

+cos B5° cos 175° =cos 65° cos 115°

" 4cos 55° cos 175°= } x {cos 180°-cos 50°

+4-cos 230°-tcos 120°}= L {—1+4cos 50°

—cos 50° — } )= »;-(..%) =_%.

sin A-'+-sin(36°—A)+sin (72°4A)+sir(36°+A)
+sin(72°—A).

PR 228 = {sin A +sin (36°—A))
+c0s{90° — (72°+A)} =2 sin 18° cos(18°--A)
-+cos (180° ~A)=cos(18°—A){2 sin 18°+1}

=cos(18°—A)-{_2(L/f’—____ll + 1 }

2(n/8 +1)
4

= cos (18°—A) =2 cos(l8°—A)
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. %sin 54°=sin (72°——A)-|—sir_1(36°+A). .
86, k¥ cosec A+cosec ( 120°+A)+cosec(240°+A)
=3 cosec 3 A.

@] matvismy, Ns

1, 1 + 1
sin A simn(120°4+-A) sin(240° +A)

1 T 1 _ 1
sin A sin (60°—A) sin (60°-+A)

1 sin ( 60°—A ) —sin ( 60°—A)
sin A sin (604 A) sin (60°+A)
- 1 2 sin A cos .60°

sin A T s’ 60°¢ —sin* A

1 2 sin Ax }
T sin A T (4~/3) —si’ A .
1 4sin A _ 3—4sin*A+4sin*A

sin A ' 3—4sin'A 3 sin A—4 sin° A

3 3 '

=SSR A ar A sm 3 A o cosecda.
87. REAZZR: | '

(1) cos A—:i—cos(l20°+A)-+coé(126°-—A)=0,
(2) sin A+sin(120°4A)—sin(120°—A; =0,
(@] (1) cos (120°4A) 4cos (120°—A) =2

Y
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88, kit

LG9

89. Kitt

fa%d

>;CC)S 120° cos A=2(— })cos A= —cos A,
fit cos A+4cos(120°+A)+cos(120°—A)=0.
(2) sin (120° +A ) —sin (120°—A) =
xcos 120° sin A=2(— % )sin A= —sin A,
i osin A+4+sin(120°-+A) —sin(120°—A) =0.
tan (30°4 1 a)fan (30°— % )

2 cos a—1
T "9 cos atl

a2 %

sin « 30°4 } @) sin (30° —3a)

cos (307 4+ r;(v)COS(JOQ sa)

ot

_sin® 30°—sin® b e ]l —sin} @
T cos® 30° —sin® 4 « 2 _cin’ ) @
_ 1= 45111%0&__ 2—4 s’ 3 a—1

3—4 sin§ & 2—4 sin® 5 «+1

2 cos a—1
T2 cos at+1

tan 0+tan(—75r—+0)+tan (27" )
+ tan (3—gr+ 0)+ tan (ig—r—+ 0)=5tan50.
Fiaestr eyl =tan ¢+tan (%.{. 0)

+tan<£gf-+ 0)~tan( --6)
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— tan (—'g-—-o) ,

sin 20 ,
cos(%—!— 0) cos (15)'__ o)

i

tan- 6+

sin 2¢

cos(zgr +0)cos(2;r —‘o)

_ _sing 4 sin 20 + sin 2¢

. - . T
cos® §—sin® 5 cos® §~— sm‘-gg—

cos @

sin ¢ sin 2¢

= COS 6 + 10—-2+/5
16

- Cos” f§—

sin 2¢
10435
16

b —
cos® §—

sin 26 ) 8 sin 20
2 cos’ o 8 cos® 9—~bH-+N"5

8sin 2¢
8 cos’” g—b—~"5H

+

- sin 20 i 16 sin 26 (8 cos® 8—5)
2'cos* 6§ (8 cos® 6—~b¥—b

sin 26(80 cos' 6—60 cos® 9 xB)

2 cos® (16 cos* 9—20 cos’ 9+b)
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90. f%

(&1

91. RK@
(&1

o Osin 6 {1601 —sin’ p)*—12(1--sin® §)+1 }
16 cos® —20 cos® 6-+5 cos 6

__f)m(_]___(ins_inq 6—20 sin® 6+5 sin_6)
16 cos® #—~20 cos® 945 cos O

= =D tan 5 O

cot A cot (60°+A)cot(60°+A)xcot(120°4A)
+cot(120°4+A)cot A= ~—3.

cot A cot(60°-+A)+cot(60°-+A cot(120°+A)
+-cot(120° +A)cot A=1/{tan Axtani60°+A)}

1

+ tan ( 60°+A ) tan (120°+A)

1

= 20°+A
+ tan (120° +A)tan A {tan(1 F4)

+tan A-4tan (60°+A)}/{tan Atan(60°+A)

o _3tan 3A
tan (120°4+A)}= a3 AT 3.
cot A+cot(60°+A) +cot(120°+A)=3cot3 A.
cot A-cot ( 60°+A ) +cot (120°+A)

-1 1 _ 1
“tin A T tan (60°+A)  tan (80°—A)

— 1 ~1—tan 60° tan A
tan A tan 60°+ftan A

1+ tan 60° tan A 1
tan 60° —tan A~ fan A
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+{ (1—tan 60° tan A) (tan 60°—tan A) ‘ ;
~(l+tan 60° tan A) (tan 60°-4-tan A)) e

1
“tan A

xtan A+42 tan A) /[ (tan® 60°—tan® A)

/ (tan® 60° —tan® A )= —-—— —(2 tan® 60°

1 _ 8tan A 3-9 tan® A
tan A 3—tan* A 3 tan A—tan’ A
3
T3 A A-=—_3 cot 3 A.

92, tanA+tan(60°+A)—|—tan(120°+A)=3tan3‘A-}‘fE%'
[#1 tan A+tan(60°4A)+4-tan(120°+A)
=tan A-+4tan(60°4A)—tan(60°—A)=tan A

tan 60°4-tan A

+ l—-tan 60°tan A

—(tan 60°—tan A)

/(1+1tan 60° tan A) =tan A+ {(tan 60°4-tan A)
(1+4tan 60° tan A) — (tan 60°—tan A)
X (1—tan 60° tan A)}/(1—tan’ 60° tan* A)

—~tan A;I~ 2tan*60° tan A4-2tan A

I—far 60° an*A  — 20 A
8tan A _ 9tanA—3tan’A . |
+ I_3tan’A  1-3 fan’ A~ =3tan3 A,
93. RiEF cos Atsec (120°4A) +sec (240°+A)
v =—3 sec 3A.
[#&] mRAzikis= cosA +1/cos(120°+A)
1 1
+ 1

cos(240 +A) “Cos A cos (60—-A)
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. _ 1 _ 1 i o R
- SO (60° LAY = cos A Leos(B0+A)

+cos(60°—A)}, {cos 60°—A)cos(60°+A)}
1 2 cos 60° cos A 1

cos A cos A—sin 60°  cos A

1
cos A
4 cos A 4 co’ A—3—4 cos" A
4cos* A—3 cos A(4 cos’ A-3)
_ -3 _ -3
T 4cos’ A—3cosA  cos3 A

——(2—;—><cos A)/(cos’ Aw—‘;i—) =

= —3sec 3 A.

94. cos® AJcos*(120° +A)+cos’(120°—A)= $cos 3A.K#HAF.

3 [i#] cos® A= 2 ?Oﬁf%ii’ﬁ_"i , cos’ (120°-+A)

3 cos (120°+A) +cos 8 (120°4A)
4

cos® (120°—A)={3 cos (120°—A) +cos 3
X (120°—A)}/ 4, iymyk:, cos® A+cos’(120°+A)

+cos’ (120°—A)= £ {cos A-+cos( 120°+A)

' +c0s(120° —A)Y} + % {cos 3 A4cos 3x(120°+A)
E +o0s 3(120° — A)} b4 1 S —HE BRI 2 SAER0
i ¢os 3 A4-cos3 ( 120°4+A ) 4cos3d (120°—A)
=cos 3 A+cos(360°+3 A) 4cos(360°—-3 A)
=cos3 A+cos 3A+cos(—3A)==3 cos 3 A.

#e cos® A+cos® (120°4+A) +cod (120°—=A)

= §cos 3 A.
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950/ *ﬁ%ﬂ:
(tan 67°3—tan 7°4)(tan 127°} f-tan 22°3) _
(tan 22°4+4tan 7°%)(tan 127°j—tan 67°%)
(&) iz ikig '

_ [ sin(67°3—7°%) ><sin(127°%-}-22°1})}
{ cos 67°}cos 7°4 ° cos 127°3cos 22°%

1.

‘/ { sin(22°34+7°4)  sin(127°3—67°}) }
cos 22°1cos 7°% €os 127%4cos 67°%

- sin 150° .
sin 30° *
S S Vi ]
960 INE ———,———2—~—-—_,i__,_=2
R sin 10°  cos 10%

(8] Frarstoy s — S0 30° __cos 30°

sin 10° sin 10°

sin 30° cos 10°—sin 10° cos 30° -
sin 10° cos 10° .
o sin 20°

_ _sin(30°—10°) '
sin 10° cos 10° ~ sin 10° cos 10°

__ 2 sin 10° cos 10°
" sin 10° cos 10°

=2u

97. 35 (tan T°}+tan 37°}--tan 67°3) x (tan 22°}
+tan 52°%4-tan 82°1)=174+8x~"3 .
(8] PRz /g = ( (tan 7°}+tan 67°})
4-tan 37°3}{(tan 22°}+tan 82°})-+tan 52°4)

_ | _sin(7°3+67°%) Sin‘37°§}{ _ »
~ 1 cos 7°4cos 67°4 ' cos37°% {sin (22 4}
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50 sin 52°%

+82°3)/ccs 22° 1 cos 82°v.‘,]+<—11—-f2—2—~
c “ cos 52°%

2 sin 73° 2 sin 37%Jcos 37°} }

3 cos Tohcos 6755 T 2 ces 31°%

x{—«—fz sin 105°
2 cos 22%4cos 82°%
§
L

2 sin 52°4cos 524
2 cos® b2°4

+

2 sin 75°
cos 60 +cos T5°

--sin 76°/ {cos 75°+1)}

2 sin 105° ° n sin 105° }

{ cos 60°+4-cos 105° cos 105°+1
{72 cos 15° cos 15° }{_@__95 15°
$+sin 15° © sin15°+1 ) 4 —sin 15°

cos 15° }_{ 4 cos 15° N cos 15‘7}
1—sin 15° - l,+_2 sin 15° sin 15(+1

4 cos 15° cos 15 2 °
B . bt =cos’ 1D
{1——2 sin 15° " I—sin 15° } cos

4+4 sin 15°414+2 sin 15° B .
X{ (1+2 sin 150)(1+Sin 150) ((4 4 xsin 15

4+1—2 sin 16°)/(1—2 sin’ 15°)(1—sin 15°)]}

=(5+6 sin 15)(5—6 sin.15°)/(1—4 sin® 15°)

25 —36 5in2 15° - . o ];_ —
T T 1—4 sin® 15° Az sin 16 u_‘L (,\/6

T AT, GBI R

98. ki cot-%-—cot. @ ==COSEC @+
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(8] PRz Eg= cos—i}/sin @ _Cos ¢

2 sin «

« & . . a . @ .
={ COS 5 S o—s8in 7 COs @ sin ——2—511'1 @

p4]

= sin (a—i /sinisin @
- 2) 2

=sin-Z /sin id ><<ina)—-
=sin-5 g~ %S =

p-]

3 = CO0SeC .
sSin @

99. (cos a—cos B)'+(sin a—sin B)Y’=4 sin® “—2-3_. Feik.

() X2 /kig =cos’ a-t+cos® B+sin® a+tsin® B
—2 cos & cos B—2 sin @sin B=/cos’ @4 sin’ @)

+(cos® B+sin® B)—2(cos @ cos B-+sinesinB)

=2—2 cos(e—R)=2{1—cos(a—f } =4 sinza.izlg.

100. 3% sin’(¢—B) +sin® B+ 2 sin(a—B)sin § cos @=sin’ a.
[E) prestiz /e =sin’(e~B)+sin® B+sin(a—p)
{sin(a+RB)—sinfa—B }=sin"(e—B)+sin" B .
+sin(a—B)sin(a+B) —sin*(¢—B) =sin* B
+sin(a—-[3)sin(a+l§)=sin’ B—{—(sih" @
—sin® B) =sin* a. -

101, %R #& cos’(w—B)+cos’ B—2 cos(a—PB)cos a cos B

=sin’ a.
(&) FigR2k#=cos’(a—B)+cos” B
—cos(@—B){cos(a+B)+cos(e—B)} —cos’* B
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' —cos(e+B)cos(r—B)=cos’ B—(cos’ B—sin’ @)

=sin’ «.

102. 3k F sin(e+B) +cos (e—RB)=(sin a«-+cos &) (sin B

+cos B)-

[#) prisdZ2 /A =sin ¢ cos B+cos exsin B
4c0s @ cos B+sin a sin B={sin @ cos B
+cos @ cos B)-+(cos @ sin B4sin exsin B)

= (sin a-+cos «)cos B+ (cos a-Fsin @)sin B
= (sin «+cos «)(cos B+sin B).
103.3k# sin(B—7v)cos(a—§) -+sin(y-+a)cos(B+48)
sin(a—B)cos(Y—8) =0,

(&1 Priezig = {sin(B—7+e—4)
—sin(@+§—B+v) +sin(Y —a-+B—4§)
—sin(B—§—7--a)-+sin(e—p-+7—8§)
—sin(Y—§—a+B)}=0.

104,358 sin(B—a)sin(§—7) +sin(y —B)sin(§—a)

= —sin(y—ea)sin(B—4§).

(1 ez /e =1{cos(B—a—8+7)
—cos(B—a+6—7)} +i{cos(Y—B~§--a)
—cos(Y—B+5~a)}=1{cos(B—a—§+7)
—cos(T—B+8—a)} = —sin(B— §)sin(¥—a).

105.;&,%%? sin(A-+B4+C)=sin A cos Bxcos C+cos A
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sin B cos C+cos A cos B sin C—sin A sin B sin Cs
() sin(A+B+C)=sin{ (A+B)+C)
=sin(A+B)cos C+cos(A+B)sin c i
= (sin A Xcos B+cos A sin B)cos C
< (cos A cos B-sin A sin B)sin C
=sin A cos B cos C-+cos Axsin B cos C
4-cos A cos B sin C—sin A sin Bxsin C,
106. 3k cos(AA+B‘+C)=ccv)s A cos Bxcos C—sin A sinB
‘cos C—sin A cos B sin C—cos A sin B sin C.
[} cos(A—}—B—}-C}:—-cos{ (A+B)+-C
=cos(A-+B)cos C—sin(A+B)sin C
=(cos Axcos B—sin A sin B)cos C
. —(sin A cos B+-cos A sin B)sin €
\ =cos A cos B cos C=sin Axsin B cos C
—sin A cos B sin C—cos A sin Bxsin €,
107.5;!%"‘3“& sin A cos(B+C)—sin B cos(A+C)
=sin(A—B)cos C, ‘
(#®) ARz k% =sin A(cos B cos C—sin B sinC)
—sin B(cos A cos C—sin A sin [£))
=sin A cos B cos C-—sin B cos A cos C

=(sin A cos B—cos A sin B)eos C

=sin(A—B)cos C. '
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108. k& cos A—sin A~N/2 cos(45°-+A)
=~/"2 sin(45° —A).

[:#] cos A—sin A=\/*§“(:};j cos A—U%sin AS

=~/"2 (cos 45° cos A—sin 45° sin A)
=~/ 3 cos(45+A). 3 cos A—sin A

T x (L cos A—_L s
~ 2 x(\/_2. cos A Tgsin A)

=~/"9 (sin 45°xcos A—cos 45° sin A)
=~/"92 sin(45°—A),

sin(2A+B)—sin B _sin B
2 cos A T Cos A’ R

109. <in (A4-B)—

[(#] prkkzks

_ 2 sin(A+B)cos A —sin(2A - B) +&inB
2 cos A

- sin(2A +B)4-sin B—sin{(2A+B)+sin B
2 cos A

2sinB _sin B
2cos A cos A

sin® @—sin® 8
sin @ ¢cos «—sin B cos B

110. tan(e-B)=

sin « co i
- . sza+5{n B cos B . kw®
cos® a¢—sin® B -°

S 80 ol sin(a+B)
(7] }ﬁnz?\]ZZEA—-ycos(am,
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=2 sin (¢4 B)sin(e—B)/sin(a—B)cos(a+B)
2(sin® ¢—sin® B)

sin(e—B+a+B) —sin(a+B—a+B8)

_ _2(sinz a——ginf'B)

\wiil Wil = 24a2
sin 2z—sin 28 2(sin” @

—sin® B)/(2 sin @ cos a—2 sin B cos B)

= (sin* e—sin® B)/(sin @ cos a—sin B cos B).

sin(a+B) . .
i, miﬁ‘%ﬁﬂf; Ll cos(e—B)

Fe2 MY, AE tan(e+B)

=(sin @ cos a+sin B cos B)/(cos® e¢—sin® B).
111,53 tan A+2 tan 2A-+4 cot 4A=cot A.
2 sin 2A 4 cos 4A

/

[#®]) 2 tan 2A4-4 cot4A=

cos 2A sin 4A
__ 2 sin® 2A 2(1—2 sin® 2A) .
"~ sin 2A cos 2A sin 2A cos 2A ‘
‘ _ 2(1—-sin"2A) _ 2. cos 2A _ 1-2 sin® A
sin 2A cos 2A sin 2A  sin A cos A’
sin- A
# tan A4-2 tan 2A+4 cot 4A_?65—K |

4 1-2sin® A __1—si® A _cosA
sin A cos A sin A cos A sin A

;scot A.

;' . .
112. 3k (cot® A—tan® A)(1—cos 4A)=8 cos 2A.

2 2t . cos’A  sin" A - B
(#) Ptz =(Gra ~cos o) x2 sin® 24
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__cos'A—sin' A
" Tsin® A cos’ A
_ 4(cos® A—sin® A)
T 4 sin’ A cos A

x 2 sin* 2A

«2 sin® 94— % cos 2A

sin®* 2A

%2 sin® 2A=8 cos 2A.
113, 8338 Ft: tani(e+B)tani(e—B)

_ _cosec 2z cosec B—cosec 2B cosec «
cosec 2e cosec B--cosec 2B cosec «

= s b aae _ SING(@--B) sin 3(e—B)
(R Praeste fesg= cos%(aJ(-B)cos;(a—B)

cos B—cos « _ 2 sin @ sin B(cos B—cos a)
cos B+cos o 2 sin « sin B(cos B-+cos @)

__ Sin « sin 28—sin 2« sin B
sin « sin 2B-4-sin 2« sin B

_( sin @ ¢in 2B8—sin 2¢ sin 8 )
“\ sin 2¢ sin 28 sin @ sin B

- - - - ~
[NEEN ., - -

/< sin.« sin 28--sin 2e¢ sin B \
sin 2« sin 28 sin @ sin B

__cosec 2a cosec B—cosec Zf cosec @
cosec 2@ cosec B-+cosec 2B cosec @ |

114,35k cos(a+B+7v)cos(a+B—7) xcos(B+Y—a)cos(Y
+a—B)+sin(e+B47) xsin(a4B—7)sin(B 41 —a)sin
(Y+a—B)=cos 2« cos 2B cos 27.
(%] P28 =1{cos 27Y+cos(2¢+28)}
% 3{cos 27--cos(2e—28)} —} x {cos 2y
—cos(2a4-28)} x  {cos 27 —cos(2¢—28)}
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=3{cos 2y cos(2a+2B)+cos 2y cos(2e—28)}

* ' ==1cos 2y{cos(2«+28) - cos(2¢—28)}
=4cos 2Y.2 cos 2axcos 28
=co0s 22 cos 2f3 cos 2Y.
115. %® sin 3« sin(B—7v)-+sin 38 sin(y —«)

;- -{;sin 37 sin(e—B) ‘
=fi sin(a—B)sin(B~Y)sin(7—a)sin(w+B_-H/)-
| [#] FidrR 2 ks =1{cos(8a—B+7)—cos(3a+B~7)}
P +3{cos(38—7 +a) —cos(384+7 —a)} |
A +3{cos(37 —a-+8) —cos(3Y +a— B)} .-
=

=}{cos(3a—RB-+7)—=cos(3B+Y--a)}
4+ 4 {cos(3B—Y+a)—cos(8Y+a—B)}
+3{cos(8Y —a+B)~cos(3a+B—7)} .
=sin{a+B+7)sin( 28~ 2e) +sin(a+ B-+7)sin{2y
—2B) +sin(a+ B4 7)sin(2e—27) = sin(e+B
47 {sin(2B—2e) +sin(2y —28) J-sin(2e—27)}
= sin(a-+B+7) (—4 sin(B—a)sin(y—R)sin(@—1)}
. =4 sin(a++B+7)sin(e— B)sin(Y——B)Sin(w-—Y)./ :
-~ 1163k 5% cos 2(¢+B+7)+cos(2a+B+7)‘+cos(28+7+a)
& +€0S(2Y 4@+ B) + c0s(B+1 Y +cos(Y + &) --cos(a-+-B)
| B;Y cos Y;dcos a';'B—I.A- .

v(

=8 ¢cos (a+B+7) cos =

- %) [EJ cos(2a-+B+7) -+ cos(B+T)
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=2xcos(a+B+Y)cos o &, WHBRAZ S
=2 cos’(a+B+7Y)—1+2 cos(a+B+7)
x {cos a+cos B+cos T}=2 cos(a+B+7)
% {cos(@~+B-+Y)+cos a+cos B4cos Y} —1

=8 cos(a+B+7)cos“;B cos B;Y X €OS a;—7~1.

SH(2X -+ 6)-+SIN( 2y + 8) + sin( 22+ 8) —sin( 2x+ 2y -+ 22
+30) =4 sin(x+y-+6)sin(y+2z-+0)sin(z+x+0).
Kk -

(%) Ptz k=2 sin(x+y+o)cos(x—y)

—2 sin(x+4y+6)c0s(X-+-y+22420)

117.

=2 sin(x+y+0){cos(x-——y)—cos(x+y+2z+2a)}
=2 sin x4+ y-+0){2 sin(x+4z+¢)sin(y-+z+6)}
=4 sin(x+y-+6)sin(x+z+0)sin(y-+z-6).
118, 3k{% sin(B+7v—ea)=sin(yY+a—B)-+sin(e+L—7)
—sin(e¢+B4¥)msin @ sin Bxsin v.
) AL
: =2 sin v cos(B—a)—2xcos(a4-B)sin ¥
=2 sin Y{cos(B—a)—cos(¢+B)}
=2 sin Y{2 sin-@ sin B}=4xsin @ sin B sin 7.
119.3k3 sin(e+B+7)+sin(B+7—a)+sin(y-+a—p)—sth
(e+B—7Y)=4 cos & cos Bxsin Y. '

(&) Prsckekid
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=2 sin(8+7v)cos a+2x%xsin(y—B)cos &

=2 cos a{sin(B+7)+sin(y~B)}

=2 cos a{2 sin ¥ cos By=4Xcosacos @siny.
1203k sin(aQB)+sin(B—7)+sin(Y—a).

-
.

2
(] Xz is=2"sinj(e—B)cosi(a—RB)
+2 5in%(B-a)cos%(B—2y+a)
=2 xsinj(e—B){cos}(a—B)—cos}(B~2v+a)}
% =2 sin}(e—B){(2 sin}(e—7)sin}(B—7)}
k, - = ——4 sin}(@—B)sini (Y —«)sini(B—-7).
121.%® (sin 2A —sin 2B)tan{A 4 B)=2(sin* A—sin* B).
(] Fikzzk#=2 sin(A=B)cos(A+B)

sin (A+B) o o A Rve
X ~cos(AF By~ =2 Sin(A—B)sin(A+B)

=2 x (sin® A—sin® B).
122. k3 cot(A+B-+C)=(cot A cot Bxcot C—cot A -
—cot B—cot C)/(cot A cot B+cot B cot C

+cot A cot C—1).
-
, ) ~ _cot A cot B—1
(®] macot(A+B)=—r— o p

) _ cot (A+B)cot C—1
# cot(A+B+C) = A B ot C

cot A cot B—-1
= * _l
( cot Adcot B cot C )

4 in® T B—=Y. 7
4sml2ﬁsm 3 sin

P
3
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/{ cot A cot B-1
/( cot Ad4cot B + cot C)

=(cot A cot B cot C—cot A—cot B—cot C)

/(cot A cot Btcot A cot C-fcot B cot C—1)
[H&) #F A+B+C=180°, Hij cot B cot C
+-cot C cot Atcot A cot B=1, {}lt,
#H A+B4+C=90°,+8] cot Adcot B
+cot C=cot A cot B cot C.

123, 3k3 tan(A+B+C)=(tan A+4tan B+4tan C—tan A
tan B tan C)/(I—tan A tan B—tan B tan C—tan C
tan A). . '

[#] tan(A+B+C)=tan{(A+B)+C)

_ tan(A+B)+4tan C __( tan A4tan B i
~ I—tan(A+B)tan C \ 1—tan A tan B

’ tan A--tan B
+tan C)/ (1 T T fan A tan B tan C)

_ tan Attan B4-tan C—tan A tan B {an C
l—tanAtanB—tan BtanC—tanCtan A

[#%E] # A+B-+C=-180°, M tan(A+B+C)=0,
' i tan(A+B+C) ZzX 2o FIERE.
# tan A-ltan B-}tan C=tan A
tan Bxtan C ik, #F# A4+B4+C=90°,
B} tan Bxtan C-}-tan C tan A

. +ian Atan B=1,
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124. tar;(p—;-q)A—-tan pA—«taﬁ gA
s =tan(p+q)A tan pA tan dA.
[&) tan(p-+q)A-—tan pA--tan (iA.-——(‘:an pA
-+tan qA) /(1 —tan pA tan qA) —tan pA —tan qA

_ (tan pA4tan gA)tan pA tan qA
1—tan pA tan gqA

__tan pA-+-tan qA
1—tan pA tan qA

. tan pA tan qA

» =tan(pA-gA)tan pA tan gA. ‘
i 125. Je 3% sin(?a+B)cosec @—2 cos(@+B)=sin B cosec «,
(&) Fiicz e =sin(2e+R) /sin @—2 cos(a+-B)

sin 2«¢ cos B4cos 2a sin B

- —2(cos @ cos B
sin o ( B

—sin @ sin §) =2 cos & cos B+<

—2 cos @ cos B+2 sin exsin B

1-2 sin* @

. .sin B+2 sin @ sin B
sin «

=cosec @ sin B—2 sin « sin B-+2 sin @ sin B
~ =cosec @ sin B.' ‘ » '
1263k sin(e+B)sin(e—B)=sin’ «—sin® B=cos’ B— cos* @
' - (%) sin(e--B)=sin & cos B+cos @ sin Bﬁsin(q;ﬂ)
=sin @ cos B—-cpsasinB, #¢ sin(e 4B sin(@—B) k

=asin® @ cos® B— cos® @ X sin? B....»-... vase sars surs see (1) .
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LK A2 cos® B, cos'a, YIELLL 1 —sin' B,
1—sin’ «, HJ sin (@+B) sin (e —B)=sin’ «

—8in° « sin®* B—sin® B-sin’ ¢ sin’ B=sin’ « —sin® B,
BEE R —#R 2. 3 (1) g2 sin’ «,
sin® B, Bl 1—cos® @, 1—cos’ 8,

R sin («¢+B) sin (@ —B) =cos* B—cos® Bxcos’ «
—cos’ @-+co0s’ B cos’ @=cos’ B—cos’ @,

SLEN S 2 R .

127 kg » cos(@-B)cos(a—B)y=cos® @—sin’* B=cos* B—sin’ «.

(749

(&1

cos(a+B)=cos a cos B~sin « sin B }z cos(a—B)
=038 « cos6 B-+sin « sin B Hh =R Z2HiH% cos («
+4B)cos(@—B)=cos’ @ X cos’ B—sin’ @ sin® B (1)

W A2 cos® B Bl 1—sin” 8, sin® « F L

1—cos® ¢, HI cos(a+B)cos(a—B)=cos’a—cos’a
s

sin® B—sin®* B+4-cos* a sin® B=cos? a—sin® Bv.‘ I
Bpsg -z RE, X (1) KAz cos’ « B L
1—sin® @, sin® B B P4 1-—cos’ B, B cos(a+B)
cos(a@—B)=cos* B—cos® B sin’ w—sin® a+cos’ B

sim’ e=cos’ B—sin® @, PLENEE IS 2T,

128. sin A cos® A—cos A sin® A=4}sin 4A. .

Jae 2 s =3(sin 2A cos® A—cin 2A sin' A)

=1isin 2A(cos* A—sin' A)
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=1sin 2A(cos® A-—sin® A)(cos® A-sin® A)
=4{sin 2A cos 2A=1sin 4A.
129. k% sec2 A(1+sec 2A)=2 sec 2A,

(@) PigR2As =~ |+ gn)

cos 2A
1 X1+cos2A__ 1 ><2coszA
ccs’A T cos 2A° T cosA cos 2A
2 2 sec 24
= Cos 2A - SeC “A.

130« 3k sin%— 4 cos —g‘\/hpsin 0 -

: int— 4 cos 2 — n? o\
(ﬁ? sin—- + cos — A'/ (smT 4 cos —2-)

= [(sin" 9 +2sin 0 cos O 4 sin?- 0
/(s;n 3 + 2 sin 5 cos—§—+sm 2)

K -=/1+2 sin %cos-%—mv‘l-{—sih 0 .

131 s cosz—{;—(l——2 cos A)Z+sin2—-g— x{(14+2cosA)Y=1:

(@) B2 ks =cos' 5+ sin' 5~ &
A A L, A .. A
x(cos —2--—sm T)cos A44(cos —2——+ sin T) -
xcos? A=1—4 cos® A+4+4 cos’ A=1.

132. k7 8 sin’ a=cos 4a—4 cos 2a-+3.
[®) 2% sin 3¢=3 sin a—¢ sm o s, B, 1%
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4 sin’ @==3 sin e—sin 32, WP 2 sin e F2,
8 sin® «=6 sin®* ¢—2 sin 3@ xsin ¢=3(2 sin® a)
—(cos 2a—cos 4a =3(1—cos 2x)

—(cos Za—cos 4z)=ccs da—4 cos 2e-}-3Je

133. 8 cos® a=cos 4u+4 cos 2e-+3, .

(]

AR cos Ja=4 cos® «—8 cos @, #F 4 cos’ &
=Co0s 3%-+3 cos ;c, Wil 2 cos « |,
B} 8 cos® =2 cos 3 cos a}6 cos® «,

i 8 cos' a=cos 4a4-cos 2a¢-+3(cos 2¢41)

=co0s 4a--1 cos 2d+-3-

134.3k# 16 cos® ¢=cos 5 a+b cos 32+10 cos a--

()

Ry R WD) 2 cosa ez, A6 cos’a
=39 cos 4z cos a8 cos 2axcos a6 cos @, ¥
16 cos’ g¢=cos Bu+cos 3a--4(cos 3z4cos @)
46 cos «, u§ 16 cos® a=cos b5a-+5 cos 3a

+10 cos «.

135, 3k# 382 cos® a=cos 6a-+6 cos 4a+15 cos 2e--10.

(%]

M2 ARA, B 2 cos ¢ HeZ,

B 32 cos® =2 cos Bz cos z+10 cos 3a
X cos « +20 cos® «=cos 6a+cos 4a-+5
% cos da+cos 2a)4+10(cos 2a¢-1)

=¢0s 6a-}-6 cos 4a-+1b cos 2a-410.
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126,35k 64 cos’ @=cos Ta+7 cos ba+21 cos 3¢435 cos @.
s - [F®) LS WE, U 2 cos o ez, A 64 cos’ @

=2 cos 6z cos a+12 cos 4axcos a+30 cos 2o

cos ¢+20 cos w=cos Ta+4cos Hbz+6 { cos ba

+cos 3@)+15(cos 3a-4-cos )20 cos @=cos 7@
+7 cos Ha+21xcos 3a¢4-35 cos «.

A+B ——tanA_B _ 2sin B
2 . T2 cos A4cos B

A4+B A+B
2 2

137. tan . R

/ cos

f‘ o m Ak = sin

T
1
w
~
o
|
UU

. A + B A-B
n- 3 ’/, COS 3 (S n— ~——+ COS )

| A+B . A-B\,/.  At+B __A-B
\ ) g )/ cos=y—ncos=3

\ _ounf{A+B_A—B +B A—-B
\ =2 sm( 5 ~—-—-)/<2cou 5— COS —5 )
\ -

\ =2 sin B/{cos

215, A2)

A+4+B A+B)}= 2 sin B .
2 2 cos A+cos B - o

‘ ' - 18843k, cos® 'A—sin91\=\/‘§;cos(45°+A)l +sin A cos A). :

- ;[ﬁ] \‘\'«,ﬁ}ié&a&zzg5‘§= (cos A-sin A)(cos* A4-cos A sin A

F )\"{-sinz‘ A)=(cos A—sin A)(1+cos A sin A)

=‘{sin(_90°~A)—sin A}(1+sin A cos A)

=},\sin(45°—A)cos 45°(1+sin A cos A)

- ’ + cos(
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139,

140.

=2 cos(90 —45 +A)--". (l4sin A cos
~ 2

=~/ 2 cos(4b°+A)(1+sin Axcos A,

tan’ ¢—tan” B= sin(«4-B)sin(z-—f) o 3R,

(@) ez e =0

cos®

cos®

o cost BB
« sin® B
@ cost B

sin® « cos® B—cos® @ sin® 8

cos’ « cos* B

A)

= {(sin « cos B—cos @ sin B)(sin # cos B

4cos a sin B)}/(cos® @ cos® B)

I

sin(a¢—g) sin (- B)

cos’ « cos’ B

. A-B

sin® ——— ., cos® o

g -+ cog f‘%—B— % sird —A‘—g}—g—

=1 ~»%~—cos2 A—-«;—cosz B. k#.

(] PARXZEER

( sin A;B cos A— B +cos—T smé%-)
. A+B A-B A+B . A-B
—2sin 5 + COS 2 « COS T in 5

. s 1 . .
=sin’ A— Tsm(A-{—B)xsm(A-—B)

. 1 .., 1
=sin" A— — sin A+—2—

sin* B

»
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= 7% sin® A+ ;%wsin2 B=1-— —;—cos?‘ A— %c'osZ Bf

141, sin’ A cos’ A:%Z_(s sin 2A—sin 6A). Ril.
[#] sin’ A cos’ A=+6(3 sin A—sin 3A)(6xcos A

+cos 3A)=—1~16—(9 sin Axcos A—3 'sin 3A
cos A+3 cos 3A sin A—sin 3A cos 3A)

—o5-(9 sin 2A—6 sin(3A—A)—sin 6A)

=_3}§—(? sin ZA—sin 6A).
142.3k5% 2 cos® @ cos® B—2 sin® @ sin® B=cos 2e-fcos 28.
(%) P2k =2(cos o cos B+sin @
x¢in B)(cos @ cos B--sin « sin B)
=2 cos(a—B)gos(a-{-B):cos 2a-}'—cos 28.
143.5k3% 2 sin® A sin” B4+2 cos® A cos’ B
A =1l4cos 2A cos 2B. .
(] Pz =2 sin® A sin’ B+4 sin A
xcos A sin B cos B2 cos’ A cos’ B—4 )
xsin A cos A sin B cos B=2(sin A sin B
+cos A cos B)’—4 sin A cos A sin B cos B -
=2 cos’(A—B)—sin 2A sin 2B’
i =1+4-cos 2><(A—B)--'sin2 2A sin 2B
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=14cos 2Axcos 2B.

144, k# sin A | cos® A=1—sin’ 2A.
[#]) sin” A} cos® A=(sin* A+-cos® A)
(sin® A—sin” A cos® A+cos® A)
% =sin* A—sin® Axcos’ A4-cos* A
=sin* A 4 2 sin®* A cos® A4cos* A — 8 sin* A cos® A
= (sin® A+cos®* A)*—2(2 sin A cos A)’
=1—Isin® 2A.
145.3%3% cos® A—sin® A=cos 2A(1—} xsin® 2A)
=1cos 2A{7-cos 4A), ‘
[%) cos® A—sin® A=/cos’ A—sin® A)
(cos* Atsin* Atsin® A cos® A)
; =cos 2A{(cos® A+sin* A)*—sin* A cos® A}

=cos 2A{1—sin* A cos® A}=cos 2A(1—}sin’ 2A)

-

. Q.‘,,\,{,, e

. =} x cos 2A(8-2 sin® 2A) = §(7+-cos 4A) x cos 2A,
140. k% 64(cos® @+-sin® @) =cos 8a+28 cos 4a+35.

[#]) 64(cos® e-sin® @)
3 =64 { (cos* e+4sin®* @)°~2 sin* @ cos* a }

=64{(1—2 cos® « sin’ @)*—2 sin’ a cos’ ab}
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=64 { (1—3sin® 2¢)'—} xsin’ 2¢ }
=8 { 8—8 sin’ 2a¢+-sin* 2z }

=8x { 8—4(1—cos 4a)-sin’ 2}
=8{ 8—4-44 cos 4a+si;1‘ 2¢ }
=8 { 44 cos 4z+4sin’® 2 }
=32432 cos 4da+2(1—cos 4e)
2234428 cos 4a+2 cos® 4a
=35-428 cos 4a+(2 cos® 4a—1)
=35428 cos 4a-}-cos 8a.

147. k# cos® a—sin® a=cos 2a¢(1—}Xsin® 2)

=}(cos 6a+7 cos 2z).

(€29

cos® a—sin® @=(cos’ a-sin® @)

(cos® @—sin® @) (cés4 a4-sin* @)

=cos 2a(cos* a-sin’ @)

=cos 2« { (cos’ 'a+sin27 a)?—2 cos® exsin® @
=cosv2a {7 1—3(2 sin @ cos @)" }

= CO0S ?.a(l—%sinz 2@), £t 8(cos” a—sin’ @)
—8 cos 2a—4 cos 2a sin’ 2a

=8xcos 2¢—4 cos 2a¢(1—cos® 2@)

=4 cos 2a-+4 cos® 2e=7T cos 2a-+ (4 cos’ 2a

~3x%cos 2¢)=T cos 2a+-cos ba,
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148, 3k7 sin (A-—-B)-sin® B2 sinfA —~Bjsin B cos A
=sin’ A.
[##]) <in(A—B)+sin® B+2 sin(A—B)xsin Bcos A-
=sin(A -~ B) {sin(A—B) +sin B cos A}
+sin ‘B {sin B+sin? A--B) xcos A}
=sin{A—~B)sin A cos B4sin Bx {sin _A——'A:ﬁfﬂ)
+sin(A—B)cos A}=sin(A—DB)sin A cos B
+sin B sin A cos(A--B)=sin A {sin{A-B)
cos B+cos (A—B) xsin B} =sin A,
sin(A—B 4 B)=sin A+ sin A=sin’A.

[3#) sin'(A—B)+sin’ B+2 sin{A—B) xsin B cos A
=sin {A—B) {sin (A—B) +2 sin B cos A}
+sin’ B==sin{ A — B({sin A x cos B 4-cos A sinB}
+sin’ B=sin (A—B ) xsin ( A+B ) +sin’ ‘ B
=sin®* A—sin® B-sin® B=sin" A.

19k CCATL —sec 2 A,

UE] Brszzig=cosec A [(-225 & 1)

2 ein? =
=cosec®* A / cos A Sin” A
sin® A

=sin® A cosec® A/ (cos® A—sin® A)

1

= o A< A " aas A =50 4.
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1—cos A 1
150, ey~ 22 & .
50. sk < A tan —-A
1-(1-2sin3)
() FRAZIH= 5 g o
- 2 sin*} A _ sin}iA _ 1
2sinfAcost A cosi A 2
. l4cos A 1 \
5 L) ——————— e . 22 ———
151 kT Y cot ) A.
1A
(%) stz ig= T (208 3A=1)
251n—2—.cos~2—‘
_ 2 cos} A _cos} A 1
T 2 smiAcosiA  siniA COtTA'
. —tan® A
1 53 _—
52, k% cos2A1+t A"
[#®] cos 2 A=cos’ A—sin® A= (cos® A--sin® A)

153.k#%

(7]

sm A sin’* A

[(cos” Atsin®A)= : )/( T oFA
_1—tan® A
T 1+tan® A"

1 — tan® (45° —A) _ -

T ;tan (45° —A ) —o° 2 A

1 —tan® (45° —A)

I Ftan’ (45° —=A)
_{1 _sin® (45°—A). }/{1+ sin*(45° —A)
. cos* (45°—=A) §/ | cos’(45°—A) }
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__cos’ 45°—A) —sin® (45°—-A)
cos’ (45°—A) +sin’ (45° 2 A)
:=M1§°_“1§_,,_COS(900_2A)=511 24.
154.5k3% cos 3A=4cos’ A—3cos A.
(%) 106 Fik, 4r A=B=C, Hlff cos 3A=cos’ A
—3 sin® A cos A=cos’ A—3(1—cos® A ces A)
=4 cos’ A-3cos A,
. 2 tan A
1553k sin 2A_m.
; . o 2 sin Acos A
E;ﬁ) Sln2 A-r-2 sin A COs. A—-—Slm
_ 2sinA (1+ sin® A )= 2 tan A
" cos A cos® A 1+tap® A
156.33F tan 3p—tan 2¢—tan #=tan 39 xtan 26tan g.
g _ _ tan 2¢4tan ¢
[£]) tan 3¢=tan (260+4+6) = T—fan 25 tan 5"’
%434} , tan 3¢—tan 3¢ tan 26 tan o
=tan 2¢-+tan 6, B tan 39-—tan 2¢—tan o
=tan 36 tan 26 tan o. . »
157.3kF sin 4A=4sin A cos” A—4 cos A xsin® A. ‘
[?)] 4 sin A cos® A—4 cos A sin® A=4 sin A

Xcos A (cos® A—sin® A) =2 st 2 A cos 2 A

= Sin 4A. .



-

(M) wHEZ2=FEHHE 159

158. %%
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14 cos a4cos 2a-4-cos 3a
=92 xcos @(2cos® a4 cos a;—l).l \
itz k#=14cos a+2 cos* e—1+44cos’a

—3 cos a=4 cos® a+2 cos’ a—2 cos @

=2 cos (2 cos’w+cos a—1).

159. sin 3A cosec A—cos 3Asec A=2, }ki¥.

(7]

1604 3Rk7%
(%]

161 3k

(&)

sin 3A cosec A—cos 3A cos A=-§—I—1——3—é—
~ sin 3A
cos 3A _ 3 sin A — 4 sin® A

T Tcos A sin A

— (4 cos® A—3xcos A)/cos A=3—4 sin® A
— (4 cos® A—8) =6—4 (sin® Acos’® A)
=6—4=2.

sin 8A=8sin A cosA cos2 xcos4A.
K sin 2A =2 sin A cos A, f#f sin SA
—2(sin 4A)cos 4A=2(2sin 2A cos 2A)cos 4A
= 4(sin 2A)cos 2A cos 4A=4(2 sin A cos A)
xcos 2A cos 4A=8sin A cos A cos 2Acos 4A-
(1) sin 4A=cos A(4 sin A—8 sin’ A).

(2) cos 4A=8 cos* A—8 cos®” A+1.

(1) sin 4A=2 sin 2A cos 2A=4 sin A -
%cos A cos 2A=4sin A cos‘ A(1=2sin? A)
mcos A(4sin A-8sin® A). |
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162.3k%
[#%]

163, cos

€59

164. ]
(€591

(2) cos 4A=2xcos’® 2A—1=2(2 cos® A1)
—1=8 cos* A—8 cos® A+41.
sin @ cos 30=8:sin § g sin* 1 (7 —p)sin* 2 (740>,

sin @ cos0=2 sin}o cos’io=2 sinfo

xsin®* ( {7~ 3 6)=8sinlosin’ (L m~— 1p)
xcos' (27~ Lpe)=8sin}esin®(17—106)
xsin® ( 3 w4 L a).

A—cos 2A=6 sin? —‘% ~8 sin* %‘; .
A

cos ‘A—-cos 2A=1-2 sinzT—(l~2><sin2 A)

. . A o LA . A
2 sin® A—2 sin ~A2-~—-8 sin —2/< cos -3

A g st ( _..2'A>
2 sin 2_-Ssm 3 1 smT

A ., A . A
— =6 sin"———8 sin*——
2 sin 5 6 sin 5 1‘n 5

2 sin 2@ cos @+ 2cos 4x sin a=sin Sz-+sin @,
gz i =sin ( 2¢4-a ) +sin ( 2e—a )
+sin(4a+a) —sin(4e—e) =sin 3e-+sin «

+sin 5a¢—sin 3e=sin a+sin 5e.

165,30k % sin 2etsin datsin 6y = 05 ¥-C0S Ta

(%)

2 sin «

Sfyprge Xy iees M, HI 2M sin ¢
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=2 sin 2z sin @-}+2 sin « sin 422 sin 6%
Xsin a=co8 @—cos 3z-}-cos Je—cos b ’

- +cos ba—cos Tae=cos a—cos 7, LI#K,

’ _cos a—cos Ta
M= 2 sin @ ’

“166.cos 9a+4cos Ta—4 (cos ba4cos 3¢)-+6 cos @

=256 sin' @ cos’ a.3fk#. ‘
(@) iR z/i#=2 cos 8z cos a—8 cos ¢xacos ¢
46 cos a=2 cos @ (cos 8x—4 cos 4a+3)
=2 cos @ {2 cos’ da—1—4 cos 4a+3}
=4 cos & (cos da—1)"=4 cosea (—2sin’2 a)*
=16 cos « sin®* 2a¢=16 cos@x 16 sin* wcos‘oc‘b
=256 sin’ « cos® .
‘.67 cos 2 at-cos 2B+ cos 27+cos 2 (a+B+y)
=4 cos (e+B) cos (B+7) cos (7+a) k.
(s8) cos 2a+cos 2B=2 cos(a+Bcos(z—~R),cos 2y
+cos 2(a-+-B+7)=2cos(2Y-+a+B) cos (c+B),
HoFn =2 cos (a+B) x {cCos (e—B)
+4-cos(2Y-+a+B)}=2 bosga+[3)2 cos(a+7)
" cos(B4-71) =4 cos(a+B) X cos(B+7)cos(Y +a).
168, k3 sin 3 —sin o—gin 5e=sin 36 X (12 cos 26).
[&] sin 39-—sin ¢—sin 56=sin 30— (sin 0 +sin 56)

=sin 3¢—2 sin.—-0~250 - COS 502 ¢ sm 30
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—2sin 36 cos 29=sin 36(1—-2xcos 20).

169.3k# cos 10A+4cos 8A-+3 cos 4A+3 cos 2A

=8 cos A cos® 3A.

[#%) cos10A-+4cos 8A+3 cos 4A4-3 cos 2A
=2 cos 9A cos A46 cos 3A cos A=2
cos A(cos 9A+3 cos3A)=2 cos A(4xcos® 3A.
~3cos 3A+3 cos 3A=8cos A xcos® 3A.

170.cot A-tcot 2A +cot 4A=cosec 4A

X (242 cos 2A 18 cos 4A).Ki®.

~ cot A-tcot 2A-bcot 4A=COSA | cOs 2A
, (@] co cot 24+co sin A T sm 2A

n cos 4A - 2cos’ A _cos 2A
sin 4A 2 sin A -cos A sin 2A

. cos 4A 142 cos 2A cos 4A

sin 4A sin 2A sin 4A

_ 2cos 2A (142 cos 2A) | cos 4A

2 sin 2A cos 2A T Tsin 4A

1

_—_.-S;iﬁ.__ﬁ. {2cos 2A+4 cos® 2A4-cos 4A}

1
=m{2cos 2A +2(1+cos 4A)4-cos 4A)

=cosec 4A { 2+2cos 2A+3xcos 4A}.

171.3%3% sin 4e tan' o4 tan® +2 xsin 4o tan® «

—4 tan ¢4-sin 4a=0,



&

IR LR 163

1659

172. %%
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173 k3%

iz A =sin 4¢ (tan’ a2 xtan® af1)
44 tan « (tan® e—1)=sin 4eX (tan’ a+1)
sin® ¢—cos®* «

44 tan a( .
cos’ @

) =sin 4a sec' «
—4 tan @ cos 2wsec’a=2sin 2w cos’ @ sec'®
~4 tan @ cos® @ sec’ @ =2 cos 2@ sec’ &
(sin 2¢ sec® @—2 tan @) =2xcos 2e

sec’ @(2 sin @ cos @ sec’ @—2 tan ¢) =4 cos 2e¢
sec® @ ( tan @—tan a )=0.

cosec 2A-+-cot 4A=cot A—cosec 4A.

1 cos 4A
2A+cot 4A—w o N i iisinkdil
cosee +e n 2A ' sin 4A

- 2 cos 2A cos 4A
"9 cos 2Asin 2A sin 4A

- 2 cos 2A-cos 4@_
sin 4A
2 cos 2A+2 cos*-2A—1
sin 4A
2 cos 2A (14-cos 2A) —1
sin 4A
9 cos 2A(l4cos 2A) - 1

9 sin° A cos 2A sin 4A

T4cos 2A 1
= Tsin 2A sin 4A

2cos’ A 1 _cos A ‘1

[

= 5oinAcos A sin 4A sin A  sin 4A :

=cot A-cosec 4A,
sin nA cosec® A sec A—cos nAxsec A cosec A
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=4sin (n~—1) A cosec® 2A.
[#] sin nA cosec’ A cos A—cos nA cos’ Axcosec A

___sin nA cos nA
cos A sin® A cos” A sin A

- sin nA cos A—cos nA sin A
- sin* A cos® A
4 sin(nA—A) _ 4 sin (nA—A)

4 sin’ A cos® A sin®* 24
=4 sin(nA—A)cosec® 2A.
sin 3A .54 €0s 3A _ sin 4A
_§_~+sm A. 3 = T
g cos’ A sin 3A sin® A cos 3A
(@] . + 3

174.5ki®% cos’ A.

- =j1.2_—(3xcos A+cos 3A)sin 3A+ _1-12-(3 sin A

—sin 3A)xcos 3A= } (sin 3A cosA-+cos 3A
xsin A)= sin{3A+A)= 1sin 4A.
175.3k%% sin 3A sin® A4-cos 3A cos’ A=cos’ 2A.
' [#) sin 3A sin® A 4-cos3A cos’ A=(3sin A—4sin’A)
sin® A+ (4 cos® A—3 cos A) cos® A
=3 (sin®* A—cos* A) —4 sin®" A+4 cos* A
=3 % (sin' A—cos* A)(sin’ A+cos’A)—4sin°A
44 cos® A=cos*’ A—3cos*A sin® A+3cos® A
xsin* A —sin® A= (cos’ A—sin® A)Y =cos’2A.
176.tan a2 tan 2a¢+4 tan 4e=cot a—8cot 8a« R+
(#) tan d+2 tan 2a-+4 tan 4a+4-8 cot 8a



M WHEZ=ZAEMY 168

=tan a+2 tan 2044 tan 4a+_££,g;
8 (1--tan’ 4e)
2 tan 4o

=tan «--2 tan 2a--4tan 4a+

4
' tan 4a
=tan @-+2xtan 2e¢+4+4(1—tan’® 22)/2 tan 2¢
2 2 (1—tan® o)

-=tan ¢ +—gp -

=tan « + 2 tan 2« 4

=tan o+
=cot @. ., tane+2 tan 2u-4tande

= tan «
=cot a@—8 cot 8.

177.%# sin 2a4sin 4a4sin 6atsin 8e=4 sin 5e .
cos 2a cos @.

()] Pisoz il = (sin 2a-+sin 4a) -+ (sin 6a-sin 8)

2a4d @ 40— 2 . 6a+8x
3 cos 3 +2 sin——g—

=2 sin

— DO . .
cos_—siz—.-s—-=2 sin 3¢ cos @42 sin 7a cos @

=92 cos @ (sin 3z-+sin Te)

=2 cos a %2 sinﬂgjﬂi cos ﬂ;ﬁt_ﬁ

= Axcos @ sin Be cos 2ae
'178.co%ec @ cosec 2a -} cosec 2a cosec 3a¢=2 cot « cosec 3%

=cosec a(cot e—cot 3a). R .
1

(%) WFRRZESME, Bm s on e
1 1

+ sin 2e¢ sin 3a sin_« sin 2« sin- 3%




166‘ e B4 B ¥ R B

. . 1
sin 3a-+sin @)= — -
( + ) sin @ sin 2« sin 3¢
f . 3a-ta 3a—a
(2 sin Seta X €COS ———-

2 2
2 sin 2e¢cos @ __ cos @ 1
sin « sin 2« sin 32 sin « sin 3%

=2 cot @ cosec 3a. H cosec a(cot e—cot 2a)
1 (cosa cos 3z )= 1

1

sing \ sina sin 3a sin @
w_ Sin(3e—a) _  sin-2a
sin @ sin 3« sin’ @ sin 3«
2cos @
== =2 cot ¢ cosec 3z,

<in @ sin 3«
cosec «cosec 2a -+cosec 2¢ cosec 3«
=2 cot « cosec 3a=cosec a(cot a—cot 3z).

179. cos A-cos 3A-+cos HBA-+cos 7A=—3msin%

=4 cos A cos 2A cos 4A.kiE. .

[&) 4 BMHEH, /A8 ® S, 2SS sin A
=2sin A cos A-+2sin A cos3A42sinAcos 5A
+2 sin A cos TA=sin 2A-}sin 4A—sin 2A

+sin 6A—sin 4A4-sin 8A—sin GA=sin 8A,

in 8A L, e
o S=g BB Ak

= (cos A-}-cos TA)+ (cos 3A-f-cos BA).
=2 cos 4A cos 3A+2 cos 4A cos A
=2 cos 4A(cos 3A+fcos A)

=2 cos 4A (2xcos 2A cos A)

=4 cos A cos 2A cos 4A.
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182, R7

'+ (4 cos’ @—4 cos @ )x2 sin excos @

sin’ Ba+cos Br= (sin a-cos &)

X (2 cos 4a+2 sin 2e—1),

sin 5a+cos He=sin ( 4ata ) +cos (4ata)

= cos 4a(sin ¢ +cos @) —sin 4e(sin @—cos @)
=cos 4@ (sin @ 4gcos @) —2 sin 2a

cos 2« (sin @—cos @) =cos 4a (sin a4-cos @)

~2 sin 2a (cos’ a—sin® @) (sin @—cos @)

= (sin @+-cos @) {cos 442 sin 2a X (sin @—cos «)*}
= (sin @+ cos a){cc;s 442 sin 2d(1~‘—sin 2e)}
= (sin @+cos @) X {cos 4a+2 sin 2¢—2 sin® 2a)
= (sin @+cos @) {cos 4a+42 sin'2a—1
+(1-2 sin® 2¢) }= (sin a-fcos @) {cos 4a

+2 sin 26— 14cos 4o} . B IBEFFS

sin 52=16 sin® @—20 sin® ¢+5sin @,

sin be =sin (8¢42e¢ ) =sin 3excos 2¢

+cos 3e sin %= (3 sin a— 4 sin’ &) x (1—2 sin’ @)

= (3 sin ¢—4 sin® ¢ ) (12 sin* @)

4+ (4 cos’ @~3) x2 sin @ cos’ @

= (3 sin a—4 sin® ) (1—2 sin’* )

4+ (1—4 sin* @) x2xsin ¢ (1-—-sin* @)
=5 sin @—20 sin® e+ 16 sin® a. ’ _
(1) sin.6@==cos @(6 sin@— 32X sin’ @482 Siildd)o :

.
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(2) sin 62=2 sin ax (16 cos’ @—16 cos’ @

+3 cos «).

(3) cos Ba=— (1—18 cos’ a@+48 cos' &

—32 cos’ @),
(1) sin 6a2=8 sin 2z—4 sin® 2«
=sin 2ax {3—4 sin’ 2« }=2 sin @
cos @ {3-—-4(2 sin axcos )’}
=2 sin & cos « { 3—~16 sin® « cos® @}
=2 sin @ cos « {3—16 sin’ a(1—sin® &))
=2 xsin @ cos a{3--16 sin® ¢--16 sin’ «}
=c0s ax {6 sin @—32 sin’ «+4.32 sin® ¢}.
(2) sin 60=2 sin 32 cos 3e
=2 (3 sin e~4 sin’ «)(4xcos’ a—3 cos @)
=2sin @ (3—4 sin® ) x (4 cos’ a—3 cos )
=2sin a{3—4(1—cos’a)}(4 cos’ e—3 cosa)
=2sin « (4 cos” a—1) (4 cos’ «—3 cos &)
=2sin @ (16 cos® «—16 cos® -3 cosS @).
(3) cos da=4 cos’ 2¢a—3 cos 2a
=4(2 cos® a—~1)°-3 (2 cos* a=1))
= 4(8 cos® @—12 cos* a6 cos’ a—1)—6
w08t a-t3=32 cos® a—48 cos’ @
4-24 co8’ a—4—6 cos’® a+3

= ~ (118 cos’ a+448cos" e—32c08°a), , . .
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183.3# sin 7a=7 sin ¢~56 sin® a+112 sin® ¢—64 sin’ s -

[#&) -(1) sin 7a‘r=sin:f4w+3a)=sin 4a X cos 3a4-cos 4a

sin 3e¢=2 sin 2e¢ cos 2axcos 3o+ (1~2 sin’® 2e)
(3 sin a—4 sin’ @)=4 sin @ cos @ (12 sin® @) .
(4 cos® @—3 cos @)+ (1—8 sin® ¢ cos® @)

(3 sin e—4 sin® ¢)=4x (sin a~2 sin® @)

cos’ a(4 cos’ a-—3);{~{1—8 sin® a(1—sin’ @)}

(3 sin a—4 sin® @)=4x (sin -2 sin’ )
(1—sin® @)(1—4 sin® @)+ {1 —8 sin’ @(1 —sin® @)}
(3 sin a—4 sin® @)=7 sin ¢—56 sin® a4112

sin® ¢ —64 cos’ .

184, Ki#E cos® 2A=(cos A—sin 3A)*42xcos A sin 3A
(cos A—sin A).

(&)

(cos A—sin 3A)*42 cos A sin 3A(cos A—sin A)’
=c0s? A-sin’ 3A.—2 cos A sin 3A ’

+2 cos A sin 3A(1—2 sin-A cos A)

=cos®* A-sin®* 3A—2 cos A sin 3A sin® A

=Cos A{cos A—sin 3A sin 2A}-}sin 3A{sin 3A
—cos Axsin 2A}=cos A { cos(3A+2A)—sin 3A - .
x sin 2A } +4-sin 3A{sin(2A 4 A)—cos A Xsin 2A}
=cos A cos 3A cos 2A +sin 3A sin \A x cos JA

=cos 2A { cos 3A cos A—sin 3Axsin A}
=cof A cos(3A—A)=cos 2A cos 2A=cos"2A,

-~
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185, 3k# cos’(A—~B)+cos® B—2 cos(A—B)cos A cos B
- =sin* A, .
- [#) cos’(A—B)-+cos’ B—~2 cos(A—DB)
xcos A cos B=cos(A—B) { cos(A—~B)—cos A
xcos B} +4-cos B{ cos B—~cos(A—B)cos A}
=cos(A—RB)sin A sin B+ cos B { cos (A—A—:E)
—cos(A—B)cos A} =cos(A-—-B)xsin A sin B
+cos B sin A sin(A-B)=sin Ax { cos(A~B)
sin B+sin(A—B)cos B } =sin A sin(A—~B+4-B)
=sin A sin A=:sin® A.
[313#) cos’(A—B)--cos’ B—2 cos(A—B)xcos A cos B
=c0s(A-B) { cos(A-B)—2xcos A cos B}
+cos® B=cos(A—B){sin Axsin B—cos A
cos B} +cos® B= —cos(A—B) xcos(A+B)
+c0s® B= —cos® B+sin® A+cos” B==sin® A.
186.3k#% sin nA cos A--cos nA sin A=sin(n-41)A,
[#Y 2% sin @ cos B--cos @ sin B=sin(e+B)H, #
e=nA, B=A, }j] sin nA cos A4-cos nA sin A

=sin(n-+1)A. N
187. % # cos{n-+1)a cos(n—1)a+sin® a=cos’* ne.
#Y 23 cos(e+B)cos (e—B)=cos* a—sin® k

-cos(n-+1)e cos(n—1)==cos(na+a) cos (ne—a)

=cos’ na—sin’ e, I N2 42 855 5 cos’ na
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. —sin® @4sin® @=cos’ ne. e
188.3k# cos nA cos(n+2)A— COSE(n-|-1)A+51n A=0,
(] cos nA cos(n+2)A~—cos{ (n+1)A—A}
xcos { (n4+1)A+A} =cos’(n+ 1)A—sin® A,
# cos nA cos(n+42)A— cosz(n+1)A+sm Aasﬁ

189 ki sm__-(1+2 cos A+cos 2A)-—sm 2A-COS—A2——$

[#)] PR 2iks = sin -—2~(2 cos A42xcos* A)

=2 sin—‘%—cos A(l+4cos A)=2 cos—l;‘-XSin A

cos A=sin 2A cos _%-,-.

190. sin 6 sin ¢=cos’ 0';5 — cos’ 0';"5 . R

(@] wak Sin(oz-l—lz,)sin(o:—t?.)==sin2.'oa—sin2 8,
» 0+ ,

4 -00521%15_ _ cos

gp sine2t2 1—q5 — sin® 0’2¢'
—sin(%iﬁ_ 0_;_¢—)x51n('0’*2‘¢‘ -~ 0;¢.)~ -

=sin 6 sih ¢

' 191371(& { sec A+-cosec A(l +see A) } % { 1—tan gA }

{ 1-— tan’iA ) (secéA—}-coseclA)sec %— A
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[##) sec A-fcosec A(l-4sec A) = ”sl‘”X
1 ( 1 ~ l-cosAdsinA
At T A)'—' cos A sin A
_ 2 cos'JA42 singA cosiA costA +siniA
T 2 einlA cosjA cos A siniA cos A
_ CosjA .,
= o5 A - ‘seciA -t coseciA), 1-—-tan™ A
cos* LA —¢in*JA cos A, 2
= L = l—tan’lA
cos’tA cos3A’ 2
_ Cos"JA-—sin’ JA _ cosiA
cos* 1A ~ coslA T

WUl L= argmange, LR RARR .
192, %78 sec 2A —cos 94t tan® A

I—tan* A"
» S PR . oa _ 1—cos® 2A
(91 Arieslz/eig= - oy —o0s 28= =5 =—
_ Sin®2A 4 sin” A cos’ A 4 sin’ A

cos-2A°  cost AZsin® A 1—tan® A

4 sin” Asec A 4tan® A
T 1-tan® A 1—tan" A’

193.5k# tan A4-Jcos 2A sec A cosec A=cosec 2A,

) Sty posge . Sl A cos 2A
(&) Praxzicid~ cos At 9 cos A s A

_ 2 cin : 1—-2 sin® A
2sin A cos A ' 2 sin A cos A X

= cosec 2A.
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194. 38 cos a+cos B-+cos ¥ 4cos(at+B+71)=4

‘cosi(@--BYcos)(B4-7)cosi(V+a).

Jiiit Kz #e38 = (cos a--cos B)+{cos ¥
+cos(a4 B} =2 cosh(a+B)cosi(a—B)
+2 cos}(a-LBicosk(ad B+27)

=2 cos}(e+B){cos}(e—R)+cosi(e+p | 2Y) }
=2xcosi(a+B) {2 cosi(a+v)cosi(B+7) }
4 cos}(a+B)cos}(a-+7)cosh(B+7)+

195.4% 4 sin @ sin B sin ¥ {LBEPUIEZERZ G-

;= 2(2 sin @ sin B)sin ¥

=2 { cos(a—R)—cos(a-+R) }sin ¥

=9 cos(a—R)sin v—2 cos(a+RB)sin ¥
=sin(¢—B+7)—sin(a—B—7)~ {sin(e+B+7)
—sin(e-B—7)} =sin(a—B-+7) +sin(~a-+B+7)
tsin(atB—y)4sin(—a—B=Tye

196.3% 4 cos o cos B cos ¥ fLEKEERTEMZIE -

()
- (#1
‘ -
[5#)
- )
<

}?}f'é;,&"-:&:@ cos @ cos B)cos ¥
=2{cos(a+B)-+cos(e—B)}cos ¥

=2 cos{a@+tB)cos Y+2 co's(a—tB)c'os Y
= cos(@+B-+7) +cos(a-+B—T)
+cos(&—B+Y) +cos(a—B—7).

197.3k¥% sin @4-sin B-+sin Y—4 cos}xa cosiB cosy
=2 cos}(a+s+7—-'n‘){cos§x(30&-—[3—4—[—7\')
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+c08}(3B—Y—a+ 7 ) J-cosl (37 —~a—B4 )
+cosi(a+B4+v+ )} /

(%] il L# 4 cosie cosiB cosly= cosﬁi;"a

-+ cos - cos -+ cos -

Y+a—B a+B—Y a+B—7
2 2 2

ﬁj(ZEi%ﬁ(sin ¢—COoS B”’%ﬁ)

+(sin B——Coslﬂzz:@)—}—(sin Y —COS a+5—-;}’_)

a+B+Y
2

=i (T _B+V—a (71' 3a—g— ‘f)
sin @ sm\z 3 ) 2 cos 4—{— 7 a—

sin(.ﬁiil-%), [k, sin B— cosY+: B,

—
— €os , #R sin a— cosB+Y

-

=2 cos(’: 3B—Y— >><s a—}-B—}- ﬂ-)

4
in 7—cos SEBZT g cos (T4 3 =28
sin Y -—cos 5 2 COS_ 1 -+ 7}

. Y Y
51n(ﬁi§i_ —_ z_) , K — COSa——*-—g—t——

2 2 ry

= —sin(g—— “+Bﬂ_)___2 sin(ﬁ%—ﬂ -—’:)
cos(a—i-BH
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198, sk& (cos a-+cos B4cos Y){cos 2a+c65 28-+cos 2y
—'QOS(B—l-Y)-cos(Y-}-a)—cos(a-—}-B_\}—A(sin a+sin B
4sin 7){sin 2a-sin 2B+sin 2¥ —sin(B+7)—sin (Y +a)
—sin(a@+B)} =cos 3a--cos 3-+cos 3Y—3

" xcos(a+-B+Y). _ .
[#) 45fEEs}k, frcosd, cosB, cosY ¥, m, n,

¥ sin @, sin B, sin ¥ 438 p, 9, ro HER
cos 2e¢=cos® ¢—sin® ¢, B cos(B+7)=cos B
cos Y—sin BsinY &, BFRAZLHBL+m+n)
{F—p*+m*—q*+n°~1* — (mn—qr) — (In—-pr)
~(lm—pq))-—-p+q+r){2lp+2mq+2nr
— (qn+mr)(rl4+-np) — (pm+19) } = (I+m+n)
(& +m*+n°—Im—mn—In) — (p*+q +1' —fq—qr
—pr)}—p+q+1){Ix (2p—q—1)+m(2q~p~1)
4+n(2r—p=q)}=L+m’4n’—3lmn-3l(p'—q*)
—3m(q—pr)—3n(*~pa) =K'~ 3p")
+m(m*—3q%) +n(n*~3r*) — 3(Imn=Iqr—mpr
—npq)we(1)s #& UP—3p) =H{F=3(1~F)}
=4P—-3l=cos 3a &, &k lmn—lqr—mpr;npq
s:ph cos(a+B+7)e MZRA ), MprsRzAs
BB cos 3a’+co§ 38--cos 37—3 cos(a +B~I;Y)~

) 199,35 (sin a+sin B-+sin 7){cos 2a‘+cos %B+cos 2y
—COS(B+7)—COS(‘/+C¥);COS(¢+B)}+(COS a
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E +-cos B4cos 7)) {sin 21::4-,<sin 2B-sin 2y
—sin(B+7) —sin(Y+ea)—sin(e+B)} =sin 3«
-t-sin 3B+4sin 37 —3 xsin a+4-84-7)-
(REY, #9081 e i) 2 ke,

QW'% A-wb%ﬂmA.ﬁ&
g2k 1 cos A
v & 3 ~—p 2 ot g _
[ ] knii—\.ré!l,li an A( PRSIV 5 S I )
1—cos A ‘
=lan A XA = an A

201. i cos § sin _j_i?’. smz-2j~L COs Y xsin {(a—}—)’)/Z}

. 3—R __+_O B—=Y Y—8, . 8—B

sin 5 ~+cos § sin sin 5 =2 sin 5 .alnh2
. B—Y . .

o sin=——. sin{(a+B+7+48)/2}

€59 .ﬁfa cos 3 sin "ZH‘J’. 51n—2——~_-§~cos 8

x % cos *‘1[ (4-+B~7Y+8) — cos —;—(a_;_[3+7_3)}

=L gs E=B—~Y+8 «X+3B—T+5
.__T t COs 3 -+ cos 3

._C%‘a—B;Y—a “‘msa+3ijy_6}
FAMZHIBTORRISZR, B, o=
RS+ {cost(a+3B 7+s)/23 cos“ngﬂELB}
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RERRRAZM R, RRPRREL
sin (Y —B) xsin —]2—— (w+~B+Y+~5) ,b

TR fe B sin —5-(a-+B+T+8)
;| sin(Y-—B)-}-sin/a—»Y)+Siﬁ(B— 8) 2,
i1} sm(Y B)+sin(s§—7)-+sin(B—4),

Y= B sinazj-smst

JELHY — 4 xsin

»»
mm%ﬁzﬁﬁgﬁ—%mgﬁwm%#-

sin '373"6. sin {(a-+B+7+8)/2}-

14 cos §+cosio

sin o+sinye T2

s g 1 (2 cos’i0—1) +cos}o
P2 fidl=— sm20 cosla—l—sm%o

_ 2 cos’}pcosis - cos}o (2 c0520+1)
~ 2 sin}e cosif+singo siny6(2 cosio+)
1
=°_9§§—0—-=cot—?ia.
sin}e
sin 2A. cos A

203. 7&? Ifcos 2A ' 14cos A = tan 2

2 sin A cos A

[ﬁ] F}T%E’—tzfﬁﬁ= 1—'.—(2 cos’ A—-_l)
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’ =2 s;ncéxs C%Si<cos A/2 cos® %)

% =sin A/2 COSz—j;—:QSinj; .cos—/z co’;
1 msin & cos A _ tan A,

‘ L) fan = litoﬁA B (1+Sci§s‘23?1(ﬁo? TA)
; . _ _ Cos A sin 2A

I4+cos A " T+cos 2A °

204. 3 tan A - 1-4sin A—cos A

2 14+sin A+cos A ’

. 14-sin A—cos A
(] 14sin A4cos A

' . A A _ . A
I 1—{—25111T COST—(I 2 sin 2)

142 sin»—% cos %—}- ( 2 cos? A — 1)

2

A A A
2 Balal =12 ?
sin 5 cos 5 +2 sin® =
6 . A LA . A
2 sin =5 coQT+2 CO§ 5

A
2

— -

. A A . A
2 sin —Q—( cos -5 + sin —2—-) _ sin

A . A - A\ A
2 cos—2——< sm——2-+ cos T) cos—f
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A
= tan_- 3

sin (A+B)+ sin (A—B)
206 R cos (A+B)+cos (A=B)

[#) gtz k%= _(sin A cos B+cos Axsin B)
+(sin A cos B—cos A sin B)}/{(cos A cos B

='tan A.O

—sin A sin B)+(cos A cos B+sin A sin B)}

_ 2 sin A cos B _ sin A _ '
—2cosAcosB~cosA_tanA' -

4 tan A(l1—tan* A) _ .
206. kT (L tart A) =sin 4A,

4 tan A(l—tan* A)
(1+tan® A)®

_ 4 sin A(1 ﬂ"_l_\_)/(»l_i_sin’A -

cos A cos’A cos* A

_ 4 sin A cos A(cos® A—sip® A)
- (cos® A¥sin® Ay

=2 sin 2A cos 2A=sin 4A.

e 3 Sin A~sin 3A
207 ki ¢os 3A-F3 cos A

€19

=tan® A. ’

[#®) Hsin3A=3sin A—4sin® A, cos 3A=4 cos’ A—3

cos A, BRI A TR R L2 sin 34, cos 3A
ALY L W tan’ A, HOTRSRRRL

a2 tan A—sin 24 4
208. R 5o+ A—sin 2A tan® A.
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A sin 3A4-sin BA

iRz /i

2 tan A sin A cot A—2 sin® A cos® A
2 cot A sin A cos A—2 sin® A cos® A

_ sin® A—sin®” A cos® A
cos® A--sin’ A cos® A

_sin’ A(l—cos® A) _sin'A
Tecost A(T—sin? A sin® A

=tan® A.

cos 70--cos 30~—cos BY—cos @

209. 375
€3]

in 7¢—sin 3p—sin 56+sin ¢ =cot 2¢.

gz -
_ (cos 7Tp-cos 36)—(cos 50+cos 6)

(sin 70-—sin 3p)—(sin 56—sin 9)

2 cos 5 cos 20—2 cos 36 cos 26

T2 sin 20 cos Hop—2 sin 20 cos 30

2 cos 2¢ (cos Be—cos 36) _ cos 20
2 sin 2¢(cos 5p--cos 36) sin 29
= cot 20-

=tan 3A.

210. sin
C

(&1

A +-cos 3A 4-cos HA

sin A-+sin 3A4sin BA

~Tcos 3A(2 cos 2A+1)  cos 3A

cos A +4cos 3A-+cos BA
(sin A4-sin BA)+sin 3A

= (cos A4-cos BA)+cos 3A

2 sin 3A cos 2A-+sin 3A

~ 72 Cos 3A cos 2A4-cos 3A

sin 3A(2 cos 2A+1) _ sin 3A

=tan 3A0 :
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211.

sin A-+sin 4A+sin TA

cos A-+cos 4A+4cos TA

=tan 4A., }k%n

() piazis

212,35k

_ (sin A+sin TA)+sin 4A
~ (cos A4-cos TA)+Fcos 4A

o2 sin 4A cos 3A+siﬁ 4A
9 cos 4A cos 3A-cos 4A

sin 4A

=—os A —an 4A.

sin A4sin nA;l-sin(2n—1)A
cos A4cos nA-+tcos(2n—1)A

=tan nA.

sin A4-sin nA+4sin{Z2n--1)A

(%] .cos Atcos nA4cos(2n—1)A
__ sin A+4sin(2n—1)A4sin nA
~Cos Afcos(2n—1)AFcos nA
2 sin nA cos’n—1)A4sin nA .
T2 cos nA cos(n—1)A4cos nA
sin nA{2 cos(n—1)A4-1} _ sin nA
= TCos nA{2 cos (n—1)Ax1} cos nA
=tan nA.
213. sin 2A 2

T¥sin 2A T (1+tan A)y(14cot A)

[#]

. k.

Aoz A% =2 sin A cos A/(sin® A+cos® A
+2 sin A cos A)=2 sin A cos A/(sin A+cos)*

s )
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2
= (IFcot Ay(I4tan A)

g14, LOS3CHSN3e 449 Gin 9e. giB. .
, cos a—sin «

(&) PRkl /et={(4 cos’ a—3 cos «)

+(3 sin @—4 sin® @)}/(cos a—sin @)

_ 4 (cos’ a—sin’ @)—3(cos e¢—sjn )
cos a—sin @

=4(cos® a+cos @ sin a-+sin® @)—3
=4(1+4cos @ sin ) —8=4+4 cos @ sin «—3
=144 sin @ cos a=1-+2(2 sin « cos @)
=142 sin 2a.

cos 3A+2 cos BA-+cos TA _ L
215. cos A4-2 cos 3A+cos HA =cos 2A—sin 2A

tan 3A. kE.

<

= = g 2 cos BA4-(cos 3A4cos TA)
(@] prtstizmg = 2 cos 3A+(cos A+cos bA)

_ 2 cos 5'A+2 cos BA cos 2A
2 cos 3A+2 cos 3A cos 2A

_ Cos BA  cos(2A43A)

" cos 3A cos 3A
_ cos\2A cos 3A—sin 2A sin 8A
cos 3A
=C0s 2A —sin 2 (s_m_Sé_)
S in 24 cos 3A

=Co0s 2A —sin 2A tan 3A.
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16 ks S€C 8A—-1 _ tan 8A 7
216, ki sec 4A—1 tan 2A° *

2 ERD sg-20 (1—cos 8A) cos 4A
() FRRAZ A=~ o 5 S5en A

2 sin® 4A cos 4A _ sin 8A sin 4A
2 si® 2A cos 8A  cos 8A 2sin” 2A
2 sin 2A cos 2A

2 sin® 2A

— tan 8A x z;)s 2A- _ tan 8A

n 2A  tan 2A "

=tan 8A x

217. tan 5A+tan SA

9 5
n BA—tan 3A =4 cos 2A cos 4A. kit.

- tan 5A +tan 3A - . ‘
(€49 tan BA—tan 5A , 57 £ 3L cos BA x cos 8A,

_ sin 5A cos 3A +cos BA sin 3A
sin BA cos 3A—cos HA sin 3A

__sin(BA+3A) _ sin 8A _ 2 sin 4A cos 4A
sm(5A—3A)  sin 2A sin 2A

_ 4 sin 2A cos 2A cos 4A —4 cos 2A cos 4A.

sin 2A
sin 3A cos 3A
218 k-G A T cos A =2.

. ) sin 3A cos 3A

(] G2 s A
sm A cos A—cos 8A sin A s.1n(3A Ay
sin A cos A " sin A cos A

sin 2A __2sinAcosA=

T{mAcosA  sin A cos A
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< sin 2A _ - cos 3A
(B’Ié’fﬂ A‘*C—O?K——-g—4: sin A, & C_OST

=4 cos® A—3, IR 2AE=(8—1 sin® A)
—(4 cos® A—3)=6—4x(sin® Atcos® A)
—6—4=2. ‘

COS @ COs 3 cOs Y

=tan e¢+{tan B+tan v

~tan « tan B tan Y.
(&) sin(e+4B+Y)=sincos Bxcos Y-}sin f cos Y cos &

+sin ¥ cos @xcos B—sin « sin B sin 7,

P2 W%, LBl cos @ cos @ cos Y.%z,

4 Sin(e+84+7)
e Cos @ Cos B cos ¥

=tan «¢-tan B-+tan Y

—tan @ tan B tan Y.

- SIN} (@4 B)sin} (e+7)
220. 7k sing («—B)sing (&—7)

sin} (B+7)sin} (B+2)
sing (B—7)sing (B—«) cos B

Cos @

sin} (v +@)sin} (Y+8) B .
* siny (v —a)sin (Y —8) cos Y=cos(a+B+7)

sini(a-+B)sini(e+7)cos @
(=] Ziné(a-— B)gini(a— 7)

siD%(B—Y)éin%(“+335in}2(a+y) cos «

—sin}(@—R)sing(B—7)sing {(/ —@)

{cosi(a+Y)—cos}(2B+a—7v)}sini(«¢+¥)cosa
—2 sinj(e—B)sin}(B—7Y)siny (¥ —«)
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- {sin(g:-f—‘r)—‘sin(af-{-e)-{-sin(s——y)}c'os @
—4 siny(«—@)simy(B—7)sin} (¥ —a)

oo

E"

' — {sin(2%+47) +sin ¥ —sin(2a+B)—sin B
+sin(e+4B—7)—sin(e—B+7)}/{—8xsin}(a—B) -
sin}(B—V)sin}(v—a)}. WMPFRAIERR :

1 .
—8 sin}(a—B)sini(B—7)sini(yY—e)

x {sin(2e-4Y) —sin(28+7) +sin(28+-@)
—sin(27 +) +sin(2y +B) —sin(2e¢+B)},

£ sin(2e41)—sin(2B+7) =2 sin(e—B)
xcos(a-+R-+7) 45, WAL BRI

2 cos(a+B+7){sin(a—B)+sin(B—7)

e
+sin(¥—a)}, {8 sin(e—B)+sin(B—7)
) . ._=_' . a—B_ . B~V . Y—ea
+sin (Y—a) 4 sin 5 Xsin=5—sin ——,
W2 il =cos(e+B+7).
991+ ! — !
‘ . cos-ﬁ- a +cos 2¢ cos—7— 77 +cos 2¢
L. ' ' -
L —t ‘ BN
. e P o
2 - ) cos7'n' +-cos 2¢
bl _ v
. 2 4 ) . -9
(@] BATES, WEHR=(cos—7 +cos 2%¢) .

(cos—,—?— a +cos 24 ) (cos-g—-n‘ +cos 2¢)
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3 v cos%xzr COS- %;77 + (cos %7’ cos—‘;—'n'
4

+ COS—— 7T COS- »(;—«71' -+ cos 7—2473' cos—?xn’ Jcos Zeh

} -+ (Cosm?‘ T 4 cos f? T 4 Cos - g" 7 )cos® 2¢

-+cos’ 2¢h= % - V;Tcos 2¢h— %cos2 2¢p+cos® 2¢

= cos—:irw +cos 2¢) x (cos%'n' +cos 2¢)

-+ (cosr-glm' +cos 2¢) % (cos-? -+ cos 2¢)

-+ (cos 2

7 T 4-cos 2¢5) X (cos;;m‘ +cos 2¢)

2 4 4 6
= e T —aT — 7T
coSs 7 cos 7 - €os 5 X COS 7

6 2 2 4
+ oS v COS—— 7" +2( cosh,{“'n' + COS—- T

+cos%7r) cos 2¢+3 cos’ 2¢o=—%—cos‘2¢

+3 cos’ 2, LUTMPTRAZL B o
4(6 cos® 2¢—2 cos 2¢—1)
8 cos® 2¢p—4 cos® 2p—4 cos 2¢+1 2

mpiRA s TEotn 6 :

__ 7 sin T¢p cos ¢—sin ¢ cos Td
- 2 sin 2¢ cos T cos ¢

25
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w2 sint 8¢+3 sin 6¢-+sin (T¢—¢b)
sin 2¢(cos 8¢+cos 6¢h)

_ 6 sin 4¢ cos dp+4(3 sin 2p—4 sin® 24)
sin 2¢(2 cos’ 4¢—144 cos® 2¢—3 cos. 2¢)

12 cos 26(2 cos' 2p—1)+12—16(1—cos 2p)

3(7 cos’ 2¢—1)—1+4 cos® 2—3 cos 2¢

4(6 cos* 2¢p—2 cos 2¢p—1)
8 cos® 2¢p—4 cos® 3¢p—4 cos 2¢+1

MBS .
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229 P W TR sin(6—R)sin(6—7)

sin(@—B)sin(e—7) +sin(6—Y)sin(6—@)

/sin(B—7)sin(f—e)+ sin(p—a)sin (0—B) _q,

€i9)|

sin(Y —@)sin(y —B)

Sin(6—BR) Sin (6=Y) _ i o onaica
Sin(a—p)sin a7y — SP(B—Y)sin(o—)

sin(#—7v)/ —sin(«—B)sin(B—7¥)sin(¥y —a)

_ sin(B—7){cos(B—7Y) —cos(26—B—Y)}
o —2 sin(e—B)sin(B—7)sin(Y—a) -

_ sin(2B—2y) —sin(26—2y) +sin (26— 28)
n —4 sin(e—B)sin(B—7)sin(¥—a)

HORF Bk Fe i 7 {sin (28— 21) 4-sin(27 — 22)

+sin(2e~— 23)}/{ —4 sin(a—B)sin(B—7)

: _.—4 sin(e—B)sin(B—7)sin(y—a)
sin(y—a)}. = —4 sin(e—B)sin(B~7 sin(7—a)

=1,
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993 .k 78 tan o tan ¢+1 _ cos(64¢)

~tan ¢ tan ¢ cos (64 )

@) prszsen— (200 d o)

cos 0 cos ¢

/(1 ___sin ¢ sin ¢ ): sin ¢ sin ¢+-cos 6 cos &
/ cos 6 cos ¢ €0S § cos p—sin § sin ¢

_ cos(n— (,u)
" cos(o-+p)
924, Rilh— sin @ <—-+sin B/sin(B—7)sin(f—a)

sin(a—g) sin («—7)

siny B

TR gy
(] =0 8BH A5 sin(e—B) xsin(B—7)
sin(7—a) Z—A4, WEBST2H=—sin e

sin(B—vy)—sin B sin(y—«) —sin y sin‘a—g)

= —3{cos(e¢—B+7Y)—cos(a+B—7}}
—3{cos B+a—7)—cos(B+Y—a)}
— 3{cos(Y—a+B)—cos(Y+a—~B)}=0.

995 . < sin‘a-fsin ~3a+si'n 5rzm+sin Ta
i COS &+ COS 364 -Cos batcds ia

(&)1 Fiezris

(sin e4-sin 32) - (sin Sez+-sin Tz)
" (cos @FCos 3a)+(cos batcos 8y

=tan 4a.

2 sin 2¢ coé ¢+2 sin 6z cos «
== 7
2 cos 2a¢ cos a-+2 cos 6a cos @
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‘ _ 2 cos a(sin 2z--sin 62)
- 2 cos ea(cos Z2a--cos 6a)
L _ _sin 2a4sin 62 _ 2 sin 4e cos 62
€0s 2a-+cos 6 2 cos 4a cos 2a
=M=tan 4.,
cos 4a
996. sin 19«-+sin 17« _ .
26 R sin 10a-}-sin 8« 2 cos 9a
(%] Az kE
' _ 2 sin}(19% 4 17a)cos} (192~ 17a)
b 2 sin}(10z+4 8x)cos3(102—8x)
- _ 2 sin 18 cos @ _ sin 18
L 2 sin 92 cos «  sin9z
“ ~_2sin .ga c0s 9% _9 cos 9.
sin 9
. sin(A+30°)+sin(B—30°) _~3 B-A
221, cos A—cos B 2 xcot =
1 .
g il
- . A—
; [8) B2 iki%=2 sm(A+B ) cos ( 2B +30°)
wt /{2 sin(A;B ) sin (B;A )} :
- .
: — A
L = cos (252 )430° )/ sin 255
( A—B\.. o_cinf =B
r=lcos( T—)xcos 30° sm( 5

Yot}
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A

/ sin (Ij:A— Y = cot (-Ii-:é ) cos 30° +sin 30°

Do

sin A2 sin 8A4sin 5A _ sin 3A *#
sin 3A4-2 sin bA-Fsin A sin BA ~ TRET

228.

(%] sin A+42 sin 3A+sin bA
" sin 8A+2 sin BA-+sin TA

__ sin A+sin 5A42 sin 3A
~sin 3Atsin 7TA-L2 sin bA

. 2 sin 3A cos 2A 42 sin 3A
T2 sin BA cos 2A--2 sin bA

_ 2 sin 3A(14cos 2A) _ sin 3A
T 72 sin 5A (1+cos 2A) ein BA°

229.3fk#& cosec A=(2 sin 2A+32 cos 24)/(cos A—sin A
o ) —cos 3A4-sin 3A)- |

(=] - 2 sin 2A+42 cos 2A
cos A—sin A~—cos 3A+sin 3A

2(sin 2A {cos 2A}
cos A—cos 3A4-sin 3A—sin A

2(sin 2A4-cos 2A)

= —_—

2 sin 2A sin A+2 cos 2A sin A

2(sin 2A 4 cos 2A) 1

P

9(sin 2A+cos 2A)sin A~ sin A

=cosec A.
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230.5}»{% sir} 3a. sir} 2B ——sin 38 51:;1 2
bl sin 2¢ sin B— sin 28 sin «

=1+44cos a cos B.

(] Fi%f# sin 3, sin 38, Bl sin o, sin Bz,
HY% sin 2¢, sin 28, g_,,u 2sin « cosa; 25#";5‘
cos B, S3F-5H LI 2 sin @ sin g, R4%{(3— 4 sin® aj'

'cos B— (3—4 sin® B) cos @} /(cos e—cos B),‘~

g {—38 (cos @—cos B)—4 (sin® @ cos B—sin® B
x cos @)}/ (cos a—cos)B, & {—3(cos a—cos B
—4 (cos B—cos B €OS’ @—cOS &+COoS @ cos® B)}

/(cos. @—cos B), B —3-—4(—1—cos @ cos B),

&

B0 144 cos @ cos B.

‘L sin 3A4cos 3A _ 142 sin 24 _Ako
231k i 5A-cos 34~ 1-2 tin 2A MCATH0)

[%]) (sin 8A4-cos 3A)/(sin 3A—cos 3A)

3 sin A—4 sin® A+4 cos® A—3 cos A

« = P R,

= 3 sin A—4 sin®° A—4 cos® A+3 cos A

__ 3(sin A—cos A)—4(sin® A—cos’ A)
=73(sin Atcos A)—4(sin’ A+cos’ A)

_sinA—cos A 134t Acos’ Adsin A

% cos A)}/{3—4(sin® A 4-cos’ A—sin A xcos A)}

-
3:’ ’ sin A4-cos A
{

- sin A—cos A .. —1—4 sin A cos A
sin A+cos A —1414 sin A cos A
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(s A gy s A 142 sin 24
cos A cos A )T 1--2 sin 2A7

_ tan A—1 1+42sin 2A

‘e e A'— °
tann ARl 1-—2sm2A tan( 5%)
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/(cosA —sin A)(cos A-sin A) =(cos® A-}-sin* A
4+ 2 sin A cos A)/(cos® A—sin® A) .
_ I+4+sin2A  sin 2A 1

cos 2A°  cos 2A ' cos 2A

=tan 2A 4.cos 2A.,

2 sin® A sin® B-2 cos® Axcos® B

= 14+cos 2A cons 2B.

2 sin® A sin’ B+2 cos® A cos® B=(1-cos 2A)
(l—cos‘ 2B)/2+ (1+cos 2A ) (1+cos 2B )/2
= (1l=co. 2A—cos 2B +cos 2Axcos 2B ) /2
+ (1+4cos 2ZA+cos 2B+cos 2A xcos 2B ) /2
=14cos 2A cos 2B.

cos ¢ cotyg+l

l—sin ¢ ‘cot o— 1°



»

() Mz = B

[#) & cos g=cos %--— sxnz' ‘29 , 1 —sin p=cos"- 5

H 6 2 0 ' 0 3 *
—9 0 . sinf_ 0 = 0 _sin?
cos— sin-— +sin 5 (cos 5 sin 2) ,

cos f 2 O , B
ﬁl——————-—. CcCoOS ———
l—sin o ( 5 2 sin’ 2

6 0N ] -0)
/(9°5 ) ““‘5‘)'“(°°372“+ sin—-

Km&%_smgg,ﬁﬁ%ﬁﬂ%am%}.

i oo in Gt oy S
=( cot2+1)/(cot-2-—1
2 2 .

1 1
240. %% “tan 3A—tan A + cot A—cot 3A =cot 2A.

b DA _ sin 3A _ sin A
(@] ten 3A-tan A=— o8 " Cos A

_, _sin 8A cos A—-sin A cos 3A =' sin (3A—A)
T cos 3A cos A cos3A cos A

in 2 . .
=R}'§§A_£_S—A—»Ui1}h,ﬁ§u cot A—cot 3A

sin 2A 1
=S A sm 3A’ uiﬁiﬁ%ﬁ fan 3A tan A

1 . _cos 3A cos A
ot A=cot 3A ~ sin 2A




R

B

i 9 R :

196 fe B = M4

sin3Asin A cos 3A cos A+sin 3A sin A
sin JA sin 2A

.. Cos(BA—A)Y  cos2A ;
= Tdn ZA T om 2A ot ZA.

241, i tanAcot B+1 sin (A+B)

“tan A cot B—1 sin (A=B) '

cos A sin B

LY itz A= (S A cos B +1)
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/ cos ¢ cos p—sin ¢ sin ¢ _ _cos(0—¢)
sin ¢ cos o cos ¢ sin ¢
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={ cos (a—B) — %}{-b-,—— cos (a—B) },sin‘(a-—.B)

= __gg;--}—(; b,)cos(a B)—cos (a —B) 3

w1l +—§%=(§ b,)xcos(a—-g),

-

# cos(a~B)= ?i_i-g%;

(90) bR o KT, Ba =9

sin(g—8)
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b’ 2 b(sin g cos a— cos ¢ sin @)

=a(sin a cos B—sin B cos §),8kb cos extan ¢
~b sin a=a cos B tan o—asinB, {H HIE T
#::2, 45(b cos a—a cos B)xtan @

=b sin @—a sin Ge o (1, Ak Zgzgg g; b”

%% b'(cos ¢ cos a-fsin gxsin @)=a'(cos g cos f
4sin 4 sin B), @k b’ cos e+ b’ sin ¢ tan ¢
=a’ cos Ba’sin B x tan g % (b’ sin ¢—a’ sin §)
tan g=a’xcos B—b’ cos @ (2). (1), (2)475

24 b cos @—a cos B _ b sin ea—a sin B
b sin ¢—a’ sin § a’ cos B—b’ cos ¢ ’

FHE, (b cos e—a cos B) (a’ cos B—Db cos @)
=(b sin a—a sin B)(b’ sin a—a’ sin B), fp

a’" b cos @ cos B—bb’ cos* «—aa’ cos® B-+ab’
xcos @ cos B=bb’ sin’ ¢—a’ b sin « sin B
—ab’ sin @ sin B+aa’ sin’ B, @ (a’b+ab’),

% (cos @ cos B-+sin e sin B)=aa’4-bb’

aa "+bb’

T’i COS((Z B) b+ab’ b4

)

272.8¢ 0’ sin’(a+B) =sin* e+ sin® B—-2 sin @ sin B cos(ez~B),

Fig tan 06=~1~:!:2 . tan B.
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(W) # f2 = f5 W B

[#&]

(&)

<-sin B{sm(a—(a——B)]—sm @ cos(a—R))

sin® @+4sin® B—2 sin @ sin B cos(e—RB)
=sin e{sin e—sin § cos(a—B)}
+sin Bx {sin B—sin & cos(a—p)}

=sin a{sin(a—B--B) —sin B cos(z~B)}

=sin @ sin(e—R)cos B—sin B cos « sm(a—-B)
=sin{e—B)(sin & cos B-—sm B cos @)
=sin’(a—B). fi sin*(a—B)=n’ sin’(e+B),
#t sin(ae—PB)=-n sin(a+B), # sin @ cos B -
—cos « sin §=-4n(sin & cos B-+cos ¢ sin §),
HigkBeL) cos @ cos B, i tan e—tan B
=4n(tan e4tanB), # (IFnitan « .

== (14n) tan B, i tan a-—l—-dig-. tan B.

273.8¢ vers «=x, vers p=mx, vers Y=1--m, a+B=7,

W a-+B=7, 5% B=T—a, .. cos B

=COS Y €OS @-Fsin ¥ sin @wew (1), #Reeh AR
{&, cos e=1—x, cos B=1-—mx, cos - V=m,

& sin Y=~/ TomF, Sin e=~/IXC, DS
AL, B} 1—mx=m(l~x)+~/{T-m") (@x~ X);
B, B (1=m)(@x—x) =1-m, BAER
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274, 3

~ AFm)(Zx—x ) =~ 1-m, #BEH, -
B (A+m(2x—x)=1—m, P 2x-%x°

= 1-m He x—2x=-——-}—+m Eﬂ (x—1)

l4m

2m
=, 1

l1+m’ x=1x 1+m

tan(A—B) sin® C .
: =1, RFF t: At B
tan A sin A » Rl tan A tan
=tan2 Cu

- . sinC _ , tan A—B)
(&1 g%, -ﬂ'ﬁg—x—l an A

sin (A-B)cos A

=1- “cos (A— b)sm A

sin A cos(A—-B)—cos A sin"A- B)

cos(A—B)sin A
_ sin{A-(A-B)} _ sin B

I

cos(A—B)sin A~ cos(A—B)sinA °

te sin? C_,S_IE_.A_.M, @[}t’ cos® C

cos(A—B)
=l—sin® C=1_Sin Asin B
sin® C=1 cos(A B}
_ €0s(A—-B)—sin A sin B _ Cos A cos B
cos(A-B) cos(A—B)

e sin’ C _ sin A sin B/ cos A cos B
cos’ C cos(A—-B)/ cos(A—-B)

sm A sin B
T cos A cosB ¢

, B tan’ C=tan A tan B.
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275 3 a+B w K tan ¢=m tan B, RIJ sin w
=(m+1)sin(e~g)/(m—1), HKFZ.

(€it9

276.% tan A=2 tan B, }{# sin(A+B)=3 sin(A-B)

[®)

T a=(n +_i_:5-%-)w,'sf@ﬁ tan a-cot a= 4.

. ¥

tane m . B tan e+tan B - m+1

tan 8 1 " tan e—tan g m—1"

tan e¢ftan g sin(a+B) _ sin W -
©tgn e—tan B sin(e—R) - sin(e—B) *

sin w _ m+l .
B sin(e—p) m—1" g sin ®
m+1 sm(a —-B).

‘ sin A 2sin B
Bl tan A=2 tan B, &cosA— s A’

B sin A cos B=2 cos A sin Bewo (. (1.) v

Wi cos A sin B, H sin(A+B)=3 cos A
xsin Bewen(2). 3L (1) Z R #k cos A.xsin B,
B sin(A—B)=cos A sin B« (3).

. sin(A+B)
@) | OEAME, M-S G5 =5

. sin(A+B)=3 sin(A+B).

4

[} tan a=tan(n +—l—:|:—tlr) o =tan (__1__+~%_,>,n.
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RN B | -

_ l:ttan_;ijfm_\/—:imil e tan cot @

= TFtani @ —n 3 10 X oot e

VA +«/"'3"':F1:
~ 3 Fl ~ 3 1

{(~ 3 £

FVEFDY Y G-n= HE D Ly,

278.%¢ sin x cox y=tan « cotY, sinyxcosx'=tangcot7y,

2

-
[

cos® y—cos® x=cos® v, W se¢® a—sect B=sin’ Y.

[

g R SR gk Kk,

2 sin(X--’ry):(tan ¢4-tan B)cot v

o

e

M sin(x—v)=(tan @—tan g)coty, R A0,
) sin x-+y)sin‘x—y)=(tan’ e —tan® g) xcot® v,
&% sin(x4-y)sin(x—y)=cos’ y—cos® X,
EnhiR 2 8=, & cos® 7, i cos" ¥

= (tan® e—tan’ B)cot’ v, wf (tan’ a—tan’ B)
=sin® ¥, % (sec az—i)—-(sac2 B—1)

=sin* v, @) sec’ a—sec® B=sin’ 7.

9.5t tan® x=tan(e+x)tan(e—x),

PRF sin 2x=~" 9 sin a.

€t

w xe Sin(etx)sin(e—x) .o L
tan® x cos(@+x)cos(a—x) (sin® @—sin® x)

J(cos® x—sin® @) # sin® x(cos® x—sin® @)

=cos® X(sin® ¢--sin’ x), 2 sin® x cos® x

=sin” a(sin® x-+cos® x)=sin® @, # 4sin’ x cos® x



(B) 2= 5%

: 5 =2 sin® @, # 2 sin x cos x=«/f2"- sin @,
“" o i sin 2x=~/"2 . sin a.
: 980. 8¢ . cos(9—B)—m cos(6—a)=n, & I sin(6—B)
—m sin(p~a)=~/{TFm'—w—2 I m cos(a—B)}:
S (%) . 6 | sin(o—B, —m sin(o—a) 2B x,
A I cos(p—B)—m cos(g—a)=n,; K lsin'6—B) -
o —mein(o—a)=x, (TN, B F+mi—2 Im
{cos(g—B)cos(p—a) +sin(6~B)sinfo—(z;)}
=n’+x’, 8 4+m’—2 Im cos(a—B)=n"+x"

o~ B Xx=~/I"1-m*—~n*—2lm cos(a+B;.
T o815y SIN(@—B) _ SIN(E+0) om0t B cot
= 813 sin B sin B oKift co o

=cot(a46) +cot(a—B). ‘
(%) FiR#iiz BS, 2RRRLAEHE,
Bl cot B—cot(a+po)=cot g+cot(a—B),

g cos B cos(e+g) cos @ cos(a—B)
sin B sin(e4+o¢) sin g sin(e—B)’

sin(e+6)cos B—cos(a-to)sin B
I sin B sin(e-+}6)

A _sin(a—B)cos 6+cos(«—@)sin ¢
. ' : = “sin ¢ sm(a—B) ’
o , .

v sin(e+6—B) _  sin(e—B+6)

beo : ' .Ell sin B sin(e+6)  sin 6 sin(a—B) ’

@ sin o xsin(e—R)=sin B sin(e+0), HFRM
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BLRRZ SRR ILY, MRS BB K-
o ol o) (L),

sin ¢g=5 sin ¢

(1-+tsm® ¢ COtzéﬂ' ) (14 sin cotzé—-tr)

(L4sin’ ¢ taw' Lar ) (14sin’ ¢ tant 2 )}
E . % ‘ 2 1 1 ‘ 2 1 ’
- o tan’ (om0 ) ={tan (44
g lHsn o =( 1+sin ¢ )

o I--sin ¢ I—sin ¢

L ‘ (.. ___‘rﬁ(l—}—sin ¢)5_(1__S'm,l ¢)5

A\ B 0 S gy (T=sin )

> ' . _Sin ¢ (5+10 sin® $+sin* ¢)

7 1110 sin° $+5 sin &b

P 5(1+sin’- qsw)(l +sin’ ¢5i%~"5)
.::’\“ X .

k (1+szn 5 )(1 tsin’ e D)
o ’\/ 5 O TEE

5 sin qS(l-Fsin’* o) cot2—~7r)(1+sm 10, cotz__—n')

(1 +sin® ¢ tan? ~7r)(1+sm 10 tanz—é-ﬂ')

= tan® e cos f(cos x--cos @)
283. 5 = il tan X
2R BT 605 a(cos X—cos B)’ A t§n 2
=tan’ R

_(‘y'_‘.;_.)_n2
2 9
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: tan@ _ cos ‘B(cos X—CO0S @)
(&) W tan’B ~ cos a(cos x—cos B) ’

e cos x—cos @ _ tan® @ cos @ _ sin"acos B
CoS X~—cCos B tan® B cos B sin‘Bcos«’

sin®> B cos® a—sin® ¢ cos® B

it cos X=—= . -
sin® B cos a—sin® @ cos B

= (A« cos’ B)cos® @— (1—cos’ oc)i:ns2 B
(1—cos* B)cos a— (1—cos* a)cos B

=(cos* a—cos’ B)/(cos a—cos B)

cos a-+cos B

(14-cos axcos B)= {Tcos @ cos B’

iy B l—cosx _ 14cos @ cos B—cos «a—cos B
1 FCcosx  14c0s @ cos Bcos a4-cos B

=(1=cos @) x (1—cos B)/(1+cos a)(14cosB),

]

# tan®* " -=tan’ —é—tzxn2 8.

284. 7% tan—%—:—-—————tan otc—1

¢  tan4c—1
[#1  tan—5-= tan+c+1°
i) d tan—g—(tan p+c+1)=tan 8+¢—1,

A 0 0 tan: 8 }
4 tan«—2——{2 tanT/(l tan 5 )+c+1

=2 tan %/( 1 —tan® —o—)+c-—1,
]

o 2tan=—-+(c+1)x(1—tan ¢ )tan——z—
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=2tan-0 -1 (c41) (1 ~tanz-g—), e (c+1)tan" %
—(14c¢) x tan? »-gA—{—(l——c) tan —~2'9~+(c—1)=*0-

_ . 0 o _
{iJ((c—lr-l)tanT(tanT 1)

= (c-1)(tan 2 -1 ), & tan-4-~1=0,

;% (c+1) tan2%=c—1, ey B tan-—g—=1,
c—1
ol .
g+ 1
285.3% sin ¢ sin ¢=sin « sin B, tan Pxcos B=cot %,

A sin%z—-ﬁgﬁ sin——xsin B WAL

[#] sin 6 sin ¢=sin « sin B,

5w O o sin « sin 8
28N~ X CO§ =2 T 2 - B
e 2s g~ X €08 2 sin ¢ ’

., 0 ) sin® @ sin® @

4 sin*——— 4 sin* =" "_" 72" F

i 2 2 sin® ¢ ’
sin® @ sin® B

6
5 +1=1 et g

# 4 sinJ- —4 sin®
sk tan ¢ cos13=cot—g-, ... cot h=cos B/cot-g-,
_a

. / 2
*, sin® ¢h=cot’ 5 /(cotz-g—-{-cos B),
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1&451

— 4 sin’ ——+1
- 2

—1_cin? 2 & 2 2.2 2 @
=1 —sin ar(cot 2+cos B)sm B/cot 3

=1-— g ; (co'cz—‘;—+cosz f:))xsin2 B
=1-—4 s,in“-%-(cotz—g—+l—sin2 ‘B)xsinz B

AL o a0 .
=1-—4 sin’sin* B-+4 sin‘_sin* B,

2 2
e 2 sinz—%——1=:]:(1——2 sinz%sinz BYRF—4F
. W%, WE sin’J-= sin’ —2~sm B HCIMEAINH -
< 986 = 2 _ sin Bsin g _ tanlg—a)
: RT3 x T cos(B—6) cot g’

ket x"=( cot—%— 2 cot B)(tan —;—4— 2 cot B)-

- 2 _ sin Bsin g _ :
[#] Trx = cos(B— 6) sin B sin @

1

[(cos Bxcos p+sin B sin 0)=“m’

He cot B cotg+1m= I;X , i cot g cot ¢

tan(g—a) _ (tan 6- ta.n a)tan B
X T+x  cot B T4tan g tan @~

#2(1+tan oxtan @)= (14+x)(tan ¢—tan @)tan g,

2-+ 1+x)tan @ tan g e (2) 6

i tan 0= (14x)tan p—2 tan &
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g

% (1 A (2) WRAMFE, WAH cot g

_ 24-(14xjtan @ tan B x—1
T (l14xtan B—2 tan « 9

i 2 cot Bx {(I1+x)tan B~—2 tan a}=2(x-—1)
4 (x*—1tan « tan B, # 2(1+x)—4cotBtan e
=2(x—1)+(x*~Dtan e tan B, #i X’ tane xtan B
=4-—4 cot B tan a-+tan « tan B,

# x*=4 cot a cot B—4 cot® g-+1

- 2( cot —;———- tan —;—)cot B—4 cot’* B+1

=(cot %— 2 cot B)(fan —gm{- 2 cot B).

.287.?& Xx=T sinj(6—a), y=r sind(6+«), RF x*—2xy
cos a4y’ =1 sin’ a.

o

= =1( sin -2 cos % — O sin . %
[#%] x r( sin —-cos — cos —— sin 5 )

y=r><( sin —i cos —g—-+ €os —g— sin —g.)

thBEA sin 2= (x+y)/ 2r cos o,

cos —g—= (v—x)/2rxsin —-%«, B #ifiAnm,

e : 1, ) @ .
5 0 1_4‘,{&?{\}(_{_}7) /cos® T_*_(y_x)?/s]nz.g:.}’
’ 4 2 & in” _a_ 2 .ﬁ_: 2 o Z.E.
. # 4r* sin 5 X cOS 5 (x+y)? sin 3

+(y—x)’cos’%-, Bp r° sin® e=x*4y?
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— 2xy ( (:osz—;~ — sin’ ~g—)=xz+v"—2w cos «.

288.®% x = %r—, Je#cos 3x-—-cos 2x+-cus x=u‘1)_.

[#)Y W 7x=7, f¢f —cos 2x=—cos bx, f 47X cos 3x
—cos 2x+cos x=y, Al y=cos 3x+-cos 5x
+cos X, BHi2y° =2 X (cos 5x 4-cos 3x+4c0s X)*
=34cos 10x+4cos 6x4cos 2x+2 (cos 8X
4.cos 2x-+cos 6x--coS 4x-+4cos 4x-+cos 2X )
=3— 5 (cos 3x—cos 2x-+cos x) =30y,
e (y+3)(2y—1)=0 fifiy= -3, shy=1.2%
y=—3, AEREE SRR —Z I8 WAL, ey =

289.%¢ sec 26=2 sec 0 cosec 0, I cosec 20

=cosec® §—sec’ G

) 1
g K sec 20=72 sec cosec 6, {t————
(@] W sec 20 0 cosec 0, Hit——-
2 2 cos 26
=—-~~——-——v——--—_—-—w-—- E y 1=~_—————-—:———
cos g sin ¢ Y cos 0 sin 0 °
2 cos 26
IREN- sin 20 " “sin 29 cos § sin @
__ cos 26 _ cos® p—sin® 6 1
“ sin* 9 cos® Sin” 6 oS’ §  Sim
.
cos® 9

tan®3 A

e a cos’B—b
290.3%% €OS A == W, ,k%m_

“a~ b cos B
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a+b tan} A _ tanl B

a=b "’ HTGatb, ~(a—b)'
- (a+b) ~(a—Db)

(a+b)(1—cos B)

[#&] l—cos A= a—b cos B , e ldcos A
__(a=b)(1tcos B) l-cos A
a—b cos B ? *+ 14cos A
_ (a+Db) l1—cos B , 1 _a+b
= (a—b) ~ Ifcos B’ el tan_-Q_A “a-b
. B ——
x tan —f—z—»f»’(/xnxgﬁ)ra .
I __acos B-b g, 1—cos A
-[#I@) cos A a—b cos B’ & 1+cos A
_ a—b cos B—a cos B+b
a—b cos B¥a cos B—b =@+b)
(1=cos B)/(a—b)(1+cos B)tan?'—A;[: *ng—
Xtan"%—, fitan® %A/(a+b)=tan%B/(a——b).

291.8¢ cos §=cos @ €cos B. cos .6 =cos @’ xcos 8,

0 o _ B
kB sin® B=(sec e—1)(sec &' —1).
5 ' l—cos ¢
€59 m cos f#==cos @ cos B, & Ticos o
_ 1—cos @ cos B . 1l—cos 2A

, AN

= 1Tfcos « cos B “1cos 2A
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=tan’ A% tan"--g‘-r_-:( 1—cos axcos B)

/{1+cos @ cos B). [ﬁji@ ta»nzw2

1-—-cos o' cos B
14cos & cos B

, i, (1—-cos @ cosB)

x (1—cos @ cos B)/ (1+cos « cos B)

/ 1—cos B
1 g — Z-E--:_‘—.‘_-—J
(14cos & cos B)=tan’ - = 2=~

>r5( 1—(cosa+mSu )cosB Fwswcoqa cos’ B .

- l—-cos B (cos a-tcosu )cos B

=CO0S B+
14cos B’ 1--cos @ cos &’ cos’ B

# cos a@+cos &’ =1+cos @ cosa’(1—sin" B),
He sin? B cos @ cos @ =1-—cos @—cos &

“4cos @ cos @'= ( l—cos @) (1l—cos &),

'ﬁf{sin’B:f 1 ,1>(_1 _—1)

\ cosa cos «

={sec @—1) x(sec ¢'—1)s

202.8; tan ¢ =-S 0050 gy an® gy

sin ¢’ +4cos 0

6 ¢ ar
tan-? tan (—(

7)) wamz.

/ ) 2
[3%) tan ¢=2 tan—(g« / (l—tan-fg—),
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So—

B

He 2 tan% ( l—tan"_q;_) =sin § cos ¢

/(sin ¢’ +-cos 6)#Ek2 tan—%(sin 6’ --cos 6)

+(‘1—tanz—9;—)sin 0 cos 6, ¢ sin ¢ cos o
xtanz%-{ﬂ tan%(sin 6’ +-cos §)=sin ¢
xcos o, IKMEN 2 H S, MHTRARN,
UL fan%«: {— (sin ¢ +cos )

£ (1+sin ¢’ cos 6)}/sin 0 cos o . YL J- 455k,

. (1—sin ') (1—cos 0)
143 t i= $
Hify tan 2 sin 9 cos ¢’

T T M
=§l—-cos(%-—0')}/sin (—72—‘———~o')
~tan (- ?z' ), # tan%_xtan-—g—-
N

R HWT—HFk, WBKR, tand = _cot

cot (G-~2)tan bz =iz A~ 1,
RUE SRIRXZIEE
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K oS s wcos B
e FF tan-rrgw:j-_- tan 2. / tan g .
[#) hEmz®, 2 cos® 2 —1=(cosa—cos B)

cos ¢—cos B

Z
] (1—cos @ cos B)- A T 2 cos —g*

_ (14cos @) (1—cos B) an> 2
Ti-cosacos g 2 KN

_{1__ (1+4cos a)(1—cos B)A}
. 2 (1—cos @ cos B)

(14cosa)(1—cosB) _ (1—cosa) 11cosRB)
/ "2(1—cosacos B)  (l+cosa)(1—cosp)

= tan’ - / a5 WA B -

294.3:  (a—b)sec o= V(;Tj‘zbz )
b

(a+b)sec ¢= A/(_a—‘;—;ii)?) )

b
i tan § ( 6—-(}5):77??—71_7_ .
(&) & 2 +—2b—z- =c*, J cos o ——wc'i,
% cos qS—» ,ﬂa%sm o_fga;“_l)_’l‘._b_

cvV/(a*=1)
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(7%}

R sin = ac(i‘/;l) b, RIA cos’ 60— $)

a——a-—-
=

T R tar (0—¢)

_ l—cos(6—¢) b? —
e l+COS(0 gg)- A*az'gﬂﬁngﬁ/’fg.

sin(#—B)cos « cas (a+¢)sin B

sin(d—a)cos B cos (g—B)sin @’

t -
% tan ptan « n cos(a—R)

tangtan B cos(ai B, ~ O Kiftan o

=} (tan B--cot @), tan g=4{(tan e —cot B).

sin(¢—§ cos « cos fa4-9) sin B

“sin(p—«)cos B cos (¢~ B) sin =%

P sin (#—B) cos a sin (¢p—e) sin @ =n
¥ cos (@+6) cos B cos (¢—B)sin @ ’ ,

He (sin 9 cos B—cos @ sin B)cos a

{Cos @ cos f—sin @ sin ¢ _cos §

_(sin ¢ cos a—cos ¢ sin a)sin B

T (cos ¢ cos B-rsin o sin Bysin &’

5 (tan cos B—sin B)cos @
(cos a—sin « tan g'cos B

(tant ¢ cos a'—sin e)sinff
(cos B+tan ¢ sin Bysina  ?

-

p tan p—tan B tan¢hcotg—1
l-tanctan e cot B+tan ¢4 ?
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fiz (tan 6 —tan B)(cot B-+tan ¢+ (tan ¢ cot a— 1)},_}%_
(1—tan @ tan 6)=0, # tan o(cot B-+tan @)
+ tan ¢ (cot a—tan B)=28, K tan o

~—tan ¢, 2R B cos(e—f) L 4

tan @ * cos (¢+B) an .

tan B cos(a—g)
tan ¢ " cos( a+B)

(cot B4tan a).

+tan ¢ (cot e—tan B) =2, #iit —tan ¢
x (cot e4tan B) cos (a—B)+tan ¢ (cot a
~—tan B)cos(e+B)=2 cos(a+B), #t tan ¢
X {cot @ { cos (e+B) —cos (#—@B) J—-tan B
X (cos(@+B) +cos(e—B) 1} =2 cos{a-+B),
i tarn-gb{eetasi.nasin B-+tan B cosecos'f}

—cos (a4B), & tan o= ——%5(%1%

=1 (tan ¢—cot B), Wi tan 6= —tan ¢

tan B . _cos (a—B»)ﬂ . Cos (e—B)
tan @« cos (a+R) 2 sin B cos B

=3 x (cot attan B).
996.3% A B,C sk, ki¥isin A—sin C=2 sin(B—C)
cos B=2% sin(A-—B) xcos B.
[@) sin A—sin C=2 sin (JA—C) cos} (A+C),
R A,B,C R, it A-C=2(B-C),
FKA+C=2B, # sin A—sin C=2 sin(B—C)
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cos B. 3L A—B=B-C, MRz HHE
=2 sin(A—B)cos B.
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