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n 0, |[b
tan(z—z)— e

m:qm‘fé-bm"ﬂi‘,-sine=QR

l 1
2c08(75)" = cos(75)“

——

ese- V| E .

|
B = (7—2-)°;cil”cfa§ Z B et

PQ
i a->b
= St a+b
.m0
g T 0 sm(z—;)
. LHS.=tan (—-—)= <
L (4 2) cos(E—Qj
4 2
n 0 T 0
2sin(—— =) cos(— — —
. Sm-(4 2)_ (4 2)
2cosz(z———
4 2
n 0 T
sin 2(— —— sin(— -0
g (4 2) (2 )

n 0 T
l+cos2(=-=) 1+cos(—-0).
(4 2) (2 )

|-
= _c0sO _ 1-sin’0 _ . (a+b

a->b

J
P *3 |
i 2 5() 9.5 -
L 54 4/2.2c087 157) SV2+ 2cos15
"
ey <]
! 2(1-%-(:()5150):_ 2-20052(7_]_)0
:5': 2 5

){z

14+5sin® ] +sinB

= \\a-*.h

1+

~4dab

a+b+a-h

a+b

2
‘I%ﬁ =2 =RHS.

a

B

2a

a->b
a+b

Ayl , R
R xm-bmﬁfi,sine=%—6
= sine= 42"

a+b
= |  a+b__ 1-sin® a+b-a+bh

— ___) = v 3
sin@ a-bh 14+sin®@ a+b+a-—-b
[ frare= - = %A |
0 ) #- B
2 iy oY
COS$” — +sin 5—200555"12:.2_13_
.- &2
coszg+sin2Q+2cos—sm— a
A 2 2

=

6 . 0 .Y
(cos;-—sm;)2 b cos;—sm2 2

1= = L ——=—= =4

. O
(COS"e)—'FSin‘g‘)z “ cosg+sm—2— “

=

| 0 ' tanz—tan9
. —tanE— 23 y > =JE
9_ a 6 a

T
" =, | + tan — tan —
l}tan2 + n4 >
n 0 b
tan(— - =) =,[—
n(4 2) a
et VI F

A+B+C=n @ NI A,
1. (a)sin A + sin B + sin C

A B C
=4 cos— cos— — &
> 5 cos . [3.703]

gt ¢ L.H.S. =sinA + sinB + sinC

o 4
=2sin— (A+ B)cos A (A-B) + 2sin & cos ¢
2 _ 2z > 2

_w s ifte G 1 : . C C
=2sin(———=)cos— (A-B) + 2sin— =
(2 3 ) 5 ( ) + 2sin ; cos :

& l - . C C
=2 cos—cos— (A — 251N — cos —
cos 3 c052 (A - B) + 2sin : cos 5

€ 1i o
:2005—2— {COSE (A-B)+ smé_ !

-

C | T 4+ B
=2c0s— {¢ S - . + sipf &
cos 5 {cos (A-B) + sin( . % 7}
C 4 B i B
:.‘:2‘)»‘_._..":_...-_...... " .‘_.. ._
cos 1&0'5(2 2) ‘*‘003(2"'“2)}
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=2 cos£(2 cos 2 cosﬁ) |
: 2 2 2

= 4Cos§ cosgcosg =R.H.S. (Proved)

1.(b) sin A + sin B —sin C =
4 sinﬁ sin £ cos £ [3.%0v]
2 . 2
gt ¢ L.H.S.=sinA + sinB — sinC

-] C
=2sin ) (A+B)cos % (A-B) — 2sin % cos 5
: C : G
| =2sm(§—? )cos% (A-B) - 2sin§ cos E
C
T2 cos—cosl (A-B)- Zsing—cosg
2 . 2 2
C- 1
= 2cos; {COSE (A-B)- si.ng}

cC. 1 T A+B.
=2cos— — (A —-B)-sin(—=-
5 {cosz( ) sm(2 5 )}

¢ A B A B
=2cos— {cos(=—-=) —cos(=+—)]

5 { (2 2) (2 5 )}
=2005£(2 sinﬁ sinﬁ)

2 2 Z .-
=4sin§ sin—gcos% =R.H.S. (Proved)

1. (¢) sin2A —sin2B + sin2C = 4cosA sinB
cosC [F.’0)]
gt ¢ L.H.S. = sin2A - sin2B + sin2C
2A-2B 2A+2B
oS

2 2
- =2sin(A - B) cos(A + B) + 2 sinC cosC
=2 sin(A —B) cos(st = C) + 2 sinC cosC
=—2cosC sin(A — B) + 2 sinC cosC
=2co0sC{ sinC - sin(A - B)}
=2cos C [sin{rr— (A +B)} - sin(A - B)]
= 2cos C{sin(A + B) — sin(A — B)}
=2¢0sC.2 sinB cosA = 4¢osA sinB cosC
=R.H.S. (Proved)

+ cos2C

=2 sin

Tweg A4S : S e TN

*

1.(d) cos2A — cos 2B + cos 2 o
cos B sin C Y5y &
gt ¢ L.H.S. =cos 2A - cosop, 1)
= cos 2A + cos 2C - cos 2B Cos
=2cos (A +C ) cos(A-C) - 200521; ,
= 2c05( ~ B)eos(A =C) ~ 2oy,
= —2cosB cos(A — C) — 2¢cos’B 4 |
= ]—2cosB{cos(A - C) + cosB)
=] — 2cosB[ cos(A-C) + cos{n e o
= 1—2cosB{cos(A - C) - cos (A + 0) i,
=] — 2cosB.2sinAsinC
= ]-4sinAcosBsinC = R.H.S, (vaed)

cos 4 cos B3 cos(
Y sinBsinC  sinCsind  sinAsing "L
[5.%)

et 8

LHS. = cos B

cos A cos(
sin BsinC'  sinC'sin 4 m
_ cosAsin A+ cos Bsin B+ cosCsinC

sin Asin BsinC
_ Sin2A +5sin 2B +sin 2C
2sin Asin Bsin C

93, sin 2A + sin 2B + sin 2C
= 2sin(A + B)cos(A — B) + 2sinC cosC
= 2sin(71 — C) cos(A — B) + 2sinC cosC
= 2sinC cos(A — B) + 2 sinC cosC
= 2sinC{cos(A - B) + cosC} s
=2sinC {cos(A - B) + cos(;r— A +B)}
=2 sinC{cos (A — B) - cos (A +B)}
= 2sinC.2sinA sinB = 4sinA sinB sinC

LIS = 4sinAsinBsinC _, _pH$ :
2sin AsinBsinC

2.(a) sin (B + 2C) + sin (C+2A) + sin (

B-C ,. Cc-A . A-B
sin sin———

2 2 )8

# & L.H.S.~ sin(B + 2C) + sinC * )
+sin(A +2B) ol
=sin{A + B+ C + (C-A)} + sin{A o) 1
T(A-B)}+sinfA+B+C+B" " §

= sin{r - (A - C)}+ sin{rr— (B - A 4
sin{rr - (C - B)} i

vl

=4 sin




Lreie C(Lrhe £2%) Ghinjie PRSI

&*

wdn E>

PE-V| F 854
y - ) tsin(B - /\) +8in(C - 13) }
,]l‘( B-A " COS — COS— + cos _[i + COS‘(;
%i
=0+ ~ne 4 B C
m(l% ) 04 (.0.‘»5 + cos 34- COSs —
-0 )(,Us —(2A-B- . B ;
Y. ""(B )= . cos;-% (:055 + cos%= R.H.S.(Proved)
ol (B - C)cos(B -C)
5% I 3.(a) tang tan%+ tan—(z’: tani:- +
] N S eae ‘
vein—(B=C) {coOs— A =B - _
25107 ( ‘ 2 o tanﬁ tan—li =]
Bt C) : .
cos { " : .| 9 s RemiEig , A+B+C=7
B-C (r 2A-B-Cyp_¢ .

;—’\lll"T—\" ll]?(‘\?\) :ﬁ+£+£=£:£+£:£_£
E 13—(‘—~2A+B+(_,‘)} 2.A2 Bz 257112 12 222
sin= ) Stan(— + =) = tan(= - =)

- , P 2 2 :
o By o A=C "B .
=2sin———"2 sin sin > tan 3 tan D
& B & 2 tC 1
B-C . C—d . - = =cot—=
=4s1n 5 Sin 5 Sin 5 = R.H.S | tan_gtanﬁ 2 tan —
A B C . :
L(b) cos — +cos — +cos — = :/tanﬁtan£+tan£tan£= l—tanétanﬁ
2 2 2 272 - ga g 2
n—A -8B n—-C . ' ;
4 cos Rk 8z .'.tan—tan£+tan—c—tan£+tanﬁtan£= 1
' ‘ S22 T2
RH.S.= 4 cos ™= cos *=8 cos T=C 3(b) cot B cot C + cot C cot A + cot A
4 4 4 cotB=1 [2.3.91.0¢]
=2.ZcosB+(' C()s("4-AcosA+B T s TReNER , A+B+C=s
4 = AtB =71-C = cot(A + B) = cot(rr —C)
- B+C C+ 4 - -
=2cos( " ) o cot Acot B 1=—cotC
- 4 cot B + cot 4
+ cos( B+C - C+4 )]cos A+ B = cotA cotB ~1 = — cotBcotC — cotCcotA
4 4 . cotB cotC + cotC cotA + cotA cotB =]
§ p . _ A+ B : G A 2 ol
Yoos L B+2C | B-A 4. (@) sin® A —sin *B + sin 2 C =2 sin A
4 o 4 cos B sin C [01.°0% ;5.%0%,">0; f31.%04; 7. 3]
~2os A+ B+2C A+B @t 3 L.H.S. = sin?A - sin?B + sin2C
* co
B 4 A+ B —5(1 cos2A +1—cos2C)—sin
2 cos coS 1 |
=1 —sin’B - — .2cos (A + C) cos (A — C)

wgdtB+c B | 2

S +cos— + cos —+cos(——=)
2 2 2 2

-
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=c0s’ B - cos (71 - B) cos (A — C)
=cos*B + cos B cos (A-0)

=cos B {cos B + cos (A — C)}

=¢0s B [cos{rr - (A + C)} + cos(A — C)]
=Cos B [~ cos (A + C) + cos (A-0)]
=cosB .2sin A sin C .
=2sinAcosBsinC =RH.S. (Proved)

(b) cos> A + cos 2B — cos 2C=1-2 sin A
sinBcosC - [P1.°09,"04,’08 ; T, "0q]
o ¢ L.H.S. = cos? A + cos?B — cos?C

1
5(1 t Cos2A+ 1 + cos 2B) - cos? C

1
=1+ 5.2cos(A+B)cos(A—B)—c052C

=1+ cos (;t— C) cos (A-B)-cos?C
=1-cosCcos (A-B)-cos?C
=1-cos C {cos (A - B) +cos C}y

= 1-cosC [cos(A-B) + cos{r — (A+B)}]
=1 —cosC.[cos(A - B) — cos(A + B)]
=I-2 cos C sinA sin B=R.H.S

(¢) cos? A +cos?B +cos2C=1-2cos A |.

cos B cos C [f1.’0%, 0q; fi.05; B1."53; 5. 50)
amet ¢ L.H.S.= cos?A + cos?B + cos?C

= %('1 +¢0s 2A + 1 + cos 2B) + cos*C

=1+ % .2cos(A + B) cos(A — B) + cos’C

=1+ cos(;t — C) cos(A — B) + cos*C .
=1—cos C cos(A - B) + cos’C

=1 -co0sC [cos(A — B) — cosC]

=1~ cosC [cos(A—B) — cos{;/1 — (A + B)}]
= 1-cosC[cos(A — B) + cos(A +B)]
=1-cosC. 2 cos A cos B :

=1~ 2cos A cosBcosC=R.H.S. _
4(d) cos22A +cos22B + cos 22C =1+
2 cos 2A cos 2B cos 2C

gt ¢ L.H.S.= cos?2A + cos? 2B + cos?2C

mﬁfﬁmswﬂmw i

|| = %[1 + cos4A + 1+ Cos4B] ‘ 3’j

Toosye

] ) 1
=]+— 2(A+B Z(A— 1
1+ o 2 cos2(A + B) cos2(A B) + oy |

=1+ cos(2r - 2C)cos 2(A - B) + cog?
=1+ cos2C{cos2(A -B) + c0s2C)
=1+ cos2C [cos2(A - B) +

| - cos{2n - 2(A+B)
=1+ cos2C[cos2(A — B) + cos2(A + B)
=1+ cos2C.2co0s2A cos 2B y
=1 + 2c0s2A cos2B co0s2C = RH.C

X

- (PI‘OVed)
A B L C
4(e) sin®= + sin®>=— + sin®?== 1 _
(€) sin”5 2 2y -1
. A . B . |
= sin= sin— & /
sin 5 5 [3.08]

s .+ 5B
o ¢ L.H.S. = sng + sm25 + sinzg {

= (1 - cosA + 1= cosB) + sin?

c
2 2

1 1 1 = 6
=l-=.2cos= (A+B —(A-B) +sin*=
1 5 " Cos= ( )cosz( ) + sin 3

=] ———)cos— (A — B) + sin*=
cos(2 2)co 2( ) 5
=1- singcosl(A -B)+ sinzg-
2 2 2
. C 1 =
=1-sin— {cos= (A - B) - sin—}
2{ SQ(N ) >
. C 1
=1-sin—[cos— (A - B) -
2[ 2( )

int Z_L A +B)]
sin{ 5 2(A+

\

1 g
=1 sing[cosl'(A -B) - COS"(A+B)]
272 2

=1-2 siné siné sin—g— = R.H.S. (Pm"ed
2 2 2

4
5
i

5.A+B+C=§‘{mm¢?ﬂ, :

5
v
) i
.
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; n + sin “ B+sm C +2sin A
‘(’)BmC =1 [PLI°053, f.°5y; .3g]
in oLHS —sm2A+ssz+smC
J’ﬂ’f +2sin A cos B sip C

l(l _CcOoS2A + ] cos2B) + sin2C

=

Y +2sin A cos B sin C

|~ L2cos (A+B)cos (A-B)+sin2c
Sy
+2sin A cos B sin C

2] - cos(% —C) cos(A - B) + sin?C

+t2sin A cos B sin C
_1-sinCcos(A = B) #si°C + 2sinAsinBginC
_1-sin C {cos (A - B) = sin C}

+2sin A cos B sin C

-1-sinCleos(A-B) = sin{ % — (A + B)))

+ 2 sin A cos B sin C
=1 -sin C [cos (A — B) — cos (A + B)]

+ 2 sin A cos B sin C
=] -sinC .2sinA sinB + 2sinA cosB sin C
=1-2sinA sinB sinC + 2sinA sinB smC
=1=R.H.S.
5(b) cotA+cotB + cotC = cotA cotB cot C

W smeniEg , A+B+C= =
:>A+B:_7£_C
>
:>C0t ) — ,72'_
(A+B) cot(E C)

0l B 1 oot 4 = tanC
>Adeotp-1_ 1
WBtcotd cotC

3
COtA *tcotB = ¢ot A cot B cot C + cot C
“A+ CotB + cot C = cot A cot B cot C

QGE,)A“LB +C =2 g 499 IR A,
*¢0s 2B + cos 2C — 2cos A cosB

[Bi.703] .

& ¢ L.H.S. = cos?A+cos?B + cos2C -
2 cos A cos B cos C

1
=5 (1% cos2A + 1 + cos2B) + cos?C —

cosC=1

2 cos A cos Bcos C

1 : .
=1+ Py 2 cos(A + B)cos(A — B) + cos*C

~

—2cos A cos B cos C

| = 1+ cos(2r - C) cos(A - B) + cos 'c

—ZCosAcosBcosC
=1+ cosC{cos(A — B) + cosC}
—2cos A cosBcosC :
= 1 + cosC[cos(A-B) + cos{2m —(A + B)}
—2cosAcosBcosC
= 1 + cosC[cos(A — B) + cos(A + B)]
—2cos A cosBcosC
=1+ cosC.2cosA.cosB-— 2cosAcosBcosC
=1 - 2cosAcosBcosC + 2cosAcosBcosC
=1

6(b) A+B+C=0 EaAMI I A, cos A +
cosB+cosC=4cosﬁ cos—lz cos£ -1
2 2 2
et 8 LHS = cosA + cosB +cosC
1 .
—200s—(A+B)cosE(A—B)+2cos %C—-l

=2 cosl (-C) cosl (A-B) + 2cos? J G-l
2 2 ‘)
1
= 2cosl Clcos=(A-B)+
2 w2
' cos—é—{—(A+B)}]—l
. 1. 1
= 2cas— C[cos— (A-B) + cos— (A+B)] -1
p 2 2 :
1 1 1
=2cos—C.2cos— A.cos—B -1
) 2 2

et 4cos§ cos g cos —g— —1 =R.H.S. (Proved)
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i .
6(c)A+B+C=@2n+1)- 3 e @,
tanA tan C + tanC tanA + tanA tanB =1

. w
ot 8 oo we, A+B+C= (2ot D=

::>A+B=(nﬂ+32[—)—c
— tan(A + B) = tan{ (01 frizf-).— C)
= tan{nr + (% -0}

= tan(% - C)=cotC

> tanA+tanB: 1
l—tanAtan B tanC

— tanA tanC + tan B tanC = 1 — tanA tanB-
- tanA tanC + tanC tanA + tanA tanB =1

7(a) A+ B+ C=m ¢Rcot A+ cot B+
cotC =43 =1 ode @, A=B=C. [?I.’o‘\.].

g 8 (reW Wg, A+B+C=r
= A+B=n1-C

cot (A +B)=cot (1= C)
cot Acot B—1

cot B +cot 4
cotA cotB —1=cot B cot C—cot C cotA

> cotA cotB + cotB cotC + cotC cotA =1
@37, cot A +cot B+ cot C =43
= cot’ A+cot’> B+cot’C+2 (cotA cotB

+ cot B cot C + cot C cot A) = 3(cotA
cotB + cot B cot C+ cot Ccot A)

= cot> 4+cot* B+cot’ C —(cot A cot B +
cotBcotC+cotCcotA)=0

=—cotC ‘

=>
=
=
=

, |
= 2 { (cot 4 —cot B)* + (cot B - cot C)?

+ (cotC —cot 4)*}=0

FTSTHG *77 A 7 FonB q0sfd g
A | Tz

cotA-cotB=0= cot A =cot B

cotB—cotC=0=cotB =
cot A=cotB=cotC

7(b)A+B+C=7r'~‘RKSin2A+si2 :
sin? C = sinB sinC + sinC SihA-: Bt
sinB T8 A, A=B=C Yy
s ¢ (TG OIE s}in2A+sin2,B+sin2 |

‘ N

Cot Q

sin A sin B +sin B sinC+SinCS_
. . i

sin? A+sin’ B+sin’C — (sin A

sin Bsin C+sinCsinA)=

. n
=

nRy
—;-{(sin A —sir B)’ + (sin B ~sin )2 |

+ (sinC —'sin 4)* } =
errorfl 47 7 X0 TS 0 S
AL A |
sin A —sin B =0 = sin A=sinB
sin A ='sin B = sin (;t — B)
sin A = sin B &%, sin A =sin (-}
A=B SR, A=1—B=>A+B=;
g A+B+C=m I, A+B=;
Lo A@A |
A=B. wgeE, B=C ..
A=B=C ( Showed)

7§C) tanA ‘+ tanB + tanC = tan A tanB
tanC x1 8 @, A+B+C=nn%
ne Z.

g4 ¢ (MeT W , tan A +tan B +tanC

= tan A tan BtanC
= tanA + tanB = — tanC (1 tan A tan?
tan 4 + tan B : v
=—tanC ok
l-tan Atan B )2

= tan(A+B)= —tanC=tan(ﬂ’f
tan (27— C)=tan (37— C)=""
= tan (nx — C), @A neZ.

A4B=nn~C= A+B+C=H

(shovell

AWy 4Io91R A
A+B+C=s5 30 g9 T,




A+cosB—COSC— ‘ . -V.“F A

8
: A ' A :
| g | 4 4.cos cosg_sm%_ { 9. (b) Sinie- +~sin% +sin& =
SLHS ’COSAJ“COSB—cosC 1+ 4sinB:C sinCtd . A+B
+B cos—(A -B e C | e -
L300 2(A ) ) — (1-2sin 5) =1+ 4 sin n—A sinn_B sinn—c
| | ® +0) “ . 4 4
Ce : M.H.S=1+ 45inB+C . C+4 . A+B
4 — C Sin sin
,gcos(a —5 ) cos (A B) + 2sin? E_1 | : C | 7 sin i
‘ =14+ 224in 2+ o C+4 . A+B
;ZSingcos (A-B)+ Zsinzg__l o 4 =0 4 SIn i
2 - 2 .. B+C-C-4
1 € 1 +2[cos =
;2sin*-{C055 (A-B) + sin= 1 . A .
1 ‘ , cosB+C+C+A]sinA+B .
=) Sln"‘ {COS ( + B g Dt 4 4
C : \=1+ZCOSB—AsinA+B_
=) sin— {COS(E_E) + cos(—+_)}_1 4 4
- - L2 A+B+2C . A+B
C - 2¢os sin
- 2sin—(2cos— cos—) -1 4 4
: 2 2 . A+B B-4
4 B . € =1+ sin( 4 “ )+
=4oos — cos — sin——1= R.H.S. (Proved) ¢) 4 - 4
222 sin( At B _B- A)_
9(a)sin (B + C — A) +sin (C+A-B) + 4
sin(A+B - C) =4 sin A sin Bsin C {sm(A+B AT;)4+2C)
e s LHS=sin(B+C—-A)+
SC+A-B)sin(A+B-C) e Z J_Z£% ?4* 26y .
(A+B+C_2A)+sm(A+B+C—2B) t ' .
+Sm(A+B+C 20) =1+sin— +sin5 -
=sin(rr - 2A) + sin(;r —2B) + sin(’r — 2C) 2
= ol . A+ B tC ke C
=SI2A + sin2B + sin2C | sin > sin( )
= . 1 1 '
T2 sin— 2 (oA_2B) + cos2C ©) ,
| n2(2A+2B.)cosz(2A2 )+ cC —1+s'm£+sin—§-—sin—g-+sm% N
VT :23“1(A+ B)cos(A —B) + 2sinC cosC ® 2A | .B . 3
| \231n(7r C) cos(A —B) + 2sinCcosC | =1+ sin=+sin— + Sin_z_ A
E ~&5inC cog(A — B) + 2sinC cosC 2 B 2 C
-~ _SinCleos(A—B)+cosC} £ gin ot giies sin— = L.HS.
‘;’ 2SmC{°°S(A B) + cos(r— A+ B)} 2 2
%S‘HC{COS(A B) — cos(A + B)}
E - SnC 2sinA sinB = 4sinA sinB sinC N
HS. (Proved)

e i i i il



.C+A.

4

(c) sin A cos B cos C + sin B cos C cos A

~+sin C cos A cos B =sin A sin B sin C

g 8 L.H.S. = sinA cos B cos C+
- sinBcos C cos A + sin C cos A cos B
(sin A cos B +sin B cos A) cos C +
.sin C cos A cos B
sm(A +B) cos C +sinC cosA cos B )
sin (7T — C) cos{m — ( A +B)} +
sin C cos A cos B
sin C { —cos (A + B) + cos A cos B} ©)
sin C (—cos A cos B + sinA sinB +

Twoa RS ; 3T %4 AN

B+C A+ B
sin Sin —
4 4 - 4
. T—-B . -C
Sin— =R.H.S. ®)

7Y e i
=1+ COS(E—E)QOS_'(A_BH%Szg

e 2

=1 +sm£cos-—(A B)+1 _szc

o Rt @y S  C
_2.+51n—2—{c035(A—B)—sln3}

' | |
=2 +sin—[cos—(A—-B) -
y smz[c. 2( )
sin~{£—‘1 A ?
> 5 (A+B))

C 1 -1 |
= 2 +sin— —(A-B)-cos—(A+
" 2% [co_sz( B) 2( B) |

. . ) - . . B
=2 + sin£.2'sm—45m—
: =l ) 2

. C | |
cosAcosB). ©|= 2+23in’£ sinE sin—=R.H.S (Proved)y
= sinAsin B sin C =R.HS. ( Proved) o) 22 2 1

. A : T
10. tan2A+ tanZB+t¢mZ(,‘" 12.A+B+C=(2n+1)zmmﬂ,4

tan 2A tan 2B tan 2C
gt g Twe We , A+B+C=x
= 2A+2B=21-2C |
- = tan(2A + 2B) = tan(271 - 2C)
- tan2A4 +tan2B —  anaC o
1-tan2A4 +tan2B g :

= tan2A + tan2B = — tan2C
+ tan2Atan2Btan2C

. tan2A + tan2B + tan2C
= tan2A tan2Btan2C | ®

| sin2A+ sin2B + sin2C=+ 4cosA cosB cosC
‘o ¢ sin{(2n +1)§ —o}=sin{nr +(§— o)

i isin(?—9)=icose 0
A - 3

a3, sin 2A + sin 2B + sin 2C - |
'=2sin(A + B) cos (A—B)+ 2 sinC cosC 0

=9 sih {(2n + I)E— C}cos(A ‘B)f '

~ 2sin {(2n + 1)—— (A +B)} cos C

; : 2(+cosC)cos(A—B)+ : C
=2.+2sin2 sinZ sinE | 2 cos (a+ B} cosC
_ 2 2 2 +2 cos C{ cos (A —B) +cos (AP
+2 cos C (2 cos A cos B) ~
t4 cos AcosBcosC -
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11. cos2ﬁ+ cos?— + cos?—
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ame 3 LS, = coszg + coszg + coszg |

1 i sin 2A + sin 2B +sin 2C =
th e ] 4 + 1 4+ coe YL
i P 2(1 CosA + 1+ cosB) + cos 5 i ®) ¢4cosAcosBCOS-C.
) 2008 -—(A+B)w~—(/\—B)-t 0S| 13- cos ?A + cos 2B + cos 2 C +2¢057
2. 2 2 BcosC=1%m ore®, A + B+ C™

+l)n,mtﬂnw@ﬁwm!




:>’ tan A +tan B

b
|

g tan(A+B)=tan (o —C)

cos’ A+cos®> B+cos? C 4
ZCosAcosBco'Sc

=1
L)

cosC.2cos AcosB=1 o
]
- 1+ —2-.2cos(A+B)COS(A~B)+

cos > C + cos C {cos (A+B)+
Cos(A=B)} =1
- cos (A + B) cos (A - R

) + cos? C +
cos C cos (A + B) + cos (A

~B)cosC=g
= ¢cos (A —B) {cos (A + B) + ¢qg Cy+

_cosC{cos(A+B)+cosC}=0
= {cos(A+B)+cosC}
'{cos(A—B)+cosc}=0

cos(A+B)+cosC=0 o
cos (A =+ B)=-cosC=cos(r+ C)
=cos(3m £ C)= ... ...

=cos {(2n+ 1)t +C), @I nez. -

S A+B=Qn+1)n+C

>A+B+C=Q2n+1)n

)
14, X+ty+tz=xyz TN I @,
2x 2y 27 '
2 2 T 2
I-x" 1-p* 1-¢ -
2x 2y ) 27
1-x? 1=y 1-2°
T3, x=tan A = A=tan"'x
' y=tanB=>A=tan"'y
z=tanC = C=tan”' 2

“ fanA + tanB + tanC = tan A tan B tan C
= fanA + tanB = — tanC (1— tan A tan B)
- =—tanC

I-tan A tan B '
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‘-b{zAﬁL 2B=2,7-2C

™TEE-VIIF
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| e ‘ 8y
.tan.(2A +2B) =tan 0 o '2(.3)' s
— an2A +tan2B :
&
- 1-tan2A tan2B ¥
= tan2A +tan 2B =

' tan 2C +tan A tan B tan C
= tan 2A + tan 2B + tan 2C =

- tan A tan B tan C
2tan A N 2tanB L 2tanC

1-tan? A 1-tan?B 1—_t'an2.C—
~2tanA  2tanB  2tanC
1-tan’ A 1-tan?B 1-tan2C
2% +‘»2x +'2X s
14—x2 1-x2 1-x2
2X 2% 2X
I-x? 1-x* 1-x?
15. x+y +z=xy; TEAMI Ta ¥,
3 _‘3 ST =3 3 3
X x2+3y yz+3z, z7
1-3x" 1-3y* 1-32°
=3x-x3 3y-y® 3z-72°
1-3x* 1-3y* 1-3z°

=

)

®)

le TP, x = tai\ , y = tanB, z = tan C

tanA+tanB+tanC=tan A . tan B .
~tanC C[vxtytz=xyz]
= tanA +tan B=tan C (tan A .tan B - 1)
N tan A +tan B

=—tan C
l-tanAtanB
=> tan(A+B)=tan(n-C) . ®+0
A+B=n-C

= 3A+3B+3C=3n %
. tan (BA +3B +3C) =tan 3

tan3A +tan 3B +tan 3C - tan 3A.tan 3B.tan 3C
1 -tan3A.tan 3B —tan 3B.tan 3C —tan 3C.tan 3A .

=0 ©
3'tan3A+tan3B'+tan3C e i
tan 3A .tan 3B . tan 3C =0
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| 3tanA-—tan3A+3tanB—tan"B
= 1-3tan’ A 1-3tan’ B

+?tanC—-tan3C
1-3tan’C
3tanA—tan A 3tan A —tan’ A
1-3tan* A 1-3tan’ A

. 3tanA —tan’ A
1-3tan’ A

®)

iy 3z—-zZ
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1-3z°

1-3x% 1-3y7
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16. yz+zx+xy=1 WWW@

(<’ =D =D QT -DE =D
Xy yz

2’ =)xf -1 . 4
2% e

St 8 WA FME, x =cot A => A = cot™'x
y=cotB=A=cot™y
z=cotC=>C=cot™'z

cotAcotB+cothotC+
cot Ccot A= 1
= cotA cotB — 1 =— (cotB + cot A)cotC

| cotAcotB-1

cot A +cotB
= cot(A+B)= cot (;1—C)
= A+B =n1-C

=2A+2B = 27—-2C

= cot (2A'+ 2B) = cot (271 — 2C)

cot2Acot2B-1.
= =—cot2C
cot2B +cot2A
= cot 2A cot 2B + cot 2B cot 2C +
cot 2C cot 2A =1
cot* A -1 cot2B~1-+
2cotA  2cotB

=—cotC |
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cot?B—1 cot?C—1 i
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2cotB  2cotC
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2cotC m\l
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2x 2y 2y ' 2z
Zolxy
- 2z z\xﬂ
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Xy . yz
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X ~ 4 (Showeg)
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17. 7998 - 3 A + B+ C=n sinp
cos 2B + cos 2A sin 2B +sin 2C =

T‘TIW-Q:A+B+C=E .

(a) cos A cos B —sin A sin B +cosC=
T AW I A, cos 2 A + cos iB 4
cos 2C +2 cos A cos B cos C=

a9 : (ST IR,
cos A cos B —sin A sin B +cos C=0
cos A cos B+ cos C= sinAsinB
(cos A cos B + cos C)? = sin” A sin’B
cos’A cos’B + 2cos A cos B cos C*
cos? C = (1 —cos® A) (1-cos’B)
cos?A cos?B + 2cos A cos B cos C*
cos? C =1—cos2A—cos?B + cos’A ¢
.- cos2A+cos?B +cos’Ct
2 cos A cos B cos C=

+
(b) T8 - > @3 SR 2l I, SmZA
sin 2B + sin 2C = 4smAsmBSlrl

a

o« e s 7T AR, A+ B+ C 7T -l |
. sin2A cos2B + cos2A sin 2B + sIP o

= sm2A(1 —2sin’B) + (1 —2sin A)Sm.
+5in2C =0
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oA~ 2 sin 2A sin’ B + gip B -

2 rswizirle sin2B +sin2C =0

ga+sin2B+sin2C
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27, sin 2A sin® B 42 sin?A sip 2B

_4sinAcosAsin B+
4 sin®A sin B cosB
~4sin AsinB (cos A sinB +
| sin A cos B)
=4 sin A sin B sin (A +B) |
=4 sin A sinB sin (ﬁ ~iC)
. sn2A+sin2B+ sin 2C
: =4 sin A sinB sin C
(¢) TR - 3 O AR A F9 (T, cos? A +
cos2B — cos? C =2 cosA cosB sinC

T

TNA-VIIF | . 8¢

W=W—qm°n3,A+B+c=g
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U

A+B=L_¢
D el

cos (A + B) = cos (%— C)

cos A cos B—sin A sinB=sinC

Cos A cos B—sinC=sinA sinB

(cos A cos B — sin C)? = sin® A sin’ B
cos’ A cos2B —2 cos A cos B sin C +

sin? C = (1 —cos? A)(1 — cos’ B)

cos’ A cos? B — 2 cos A cos Bsin C +
1-cos? C = (1 — cos? A)(1 — cos’ B)
cos’ A cos2B —2 cos A cos Bsin C +
1-cos?C =1—cos®> A —cos* B+
' _ ' ~ cos® Acos’B
cos’A +cos’B—-cos’C
=2 cosA cosB sinC



