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TRANSFORMATIONS

C+D C-D
. COS >

C+D . C-D
. Sin )

sin C + sin D = 2sin

sin C —sin D = 2cos

2
cosC+cosD=2003C+D . COS @.

D-C
2
2sin A cos B = sin(A + B) + sin(A — B)
2cos A sin B = sin(A + B) — sin(A — B)
2cos A cos B = cos(A + B) + cos(A — B)
2sin A sin B = cos(A — B) — cos(A + B)
(or)

cos(A — B) — cos(A + B) = 2 sin A sin B.
snA+snB A+B).

tan(

sSnA-sinB 2

cos C — cos D = 2sin C+D

. Ifsin A +sin B =x,and cos A + cos B=y. Then

) tan(2FBy - X
y
i) sin(A + B) = 22xy2
y-+X
2 2
i) cos(A +B) = L%
Yy +X
iv) tan(A + B) = szyz
y —X
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VSAQ’'S

1. Provethat sin50° —sin70° +sin10° =0
Solution:

0 0 0 _ =10
sin50° —sin70” +sin10° = Zcos(wj Qn(@} +sin10°
= 2c0s60° sin(—10°) + sin10°

:—Zx%sin10°+sin10°:—§m{0‘{+§'m{0‘{=0

; o 0
2. Provethat Sin 700 C93400 = 1
cos50° —sin20° /3

sin70° —cos40° _ sin70° —sin50° _ R cos60°.sin10° _ 1

cos50° —sin20°  cos50° — cos70°  Rsin60%sin10° /3

3. Provethat cos55® + cos 65® + cos 175° = 0
Sol. cos 55° + cos 65° + cos 175°

(55°+65°j (55"—650)
= 2C0S cos
2 2

+cos(180° —5°)
= 2¢0s60° cos(—5°) — cos5°

= 2X%COS5° —cos5°=0

\@+1
.

4. Provethat cos20°cos40°—-sin5°sin25° =

Sol. cos20° cos40° —sin5°sin 25°
= %[200540" €0s20° —2sin25°sin5°]

= %[005(40O + 20°) + cos(40° — 20°)
+€0S(25° + 5°) — cos(25° — 5°)]

= %[cos 60° + cos20° + c0s30° — cos 20°]

= %[cos 60° + cos30°]

1{1+§}:\/§+1

2 4

2 2
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5. Prove that 4{c0366° +sin84°} -J3+5

Solution:
4{cos66O +d n80°} = 4{(:05660 + 005660} { sing4° = cos66°}
= 4{2c0s36°. c0s30°} = § [\/—S—HJ NE] =/3++15
R I
6. Provethat cos48° cos12° = 3+8\B

Solution:

cos48° cos12° = i{2005480 + coslzo} _1 {005600 + c0836°}

2 2
1 1+\/§+1 B 2+\/§+1_\/§+3
212 4 8 8

7. Provethat sin?(o.—45°)+sin?(a.+15°) —sinz(oc—15°):%.
Sol. sin?(o.—45°) +sin®(o. +15°) —sin® (o, —15°)
=sin®(o.—45°) +sin?(o +15°+ 0. —15°)-
sin(ot+15— o +15)
=sin®(o.—45°) +sin 20.-sin 30°
_ 1—cos(20.—90°) N sin2a.

2 2
_1-sin2o+sin20 _ 1
2 2

8. Provethat cos@ + cos(1200 + 6) + cos(2400 + 8) =0
Solution:

0 0
cos6 + cos(120° - 6) + cos( 240° — 6) = cosé + 2005[120 0+240 + gj

2

(1200 +0- 240%9}
COS 5

=Cos6 + 2 cos(lSO° + 9) - cos(60°) = cosé — 2 cosé x%

=C0S@ —cosd=0
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9. If sinx+siny:1 and cosx+cosy=%,then show that

() tan(xgyjzg, (i) cot(x-+y) =

Sol. i) sinx+siny=% (1)
cosx+cosy:% e
1) = 2sin(i2y cos(x—;’j :%...(3)
2= Zcos(%j cos(x—;/j - :—1...(4)

Dividing % we get

Ty X-y
2 - 7
sn ¥ Joos ¥V ||

ZCOS( X+ yj cos(x_yj 41
2 2

o3
tan(x+y) = a4 4
V=1p 1.9 7

16
1 7
seoot(X+y)=——=—
(x+y) tan(x+y) 24

10. If sinx+siny=a and cosx+ cosy =b find the values of

() tan( ; j (i) sm(xzyj

Solution:

_ _ Zsin(XJr yj cos(x_ y}
snx+sny _a_, 2 2

COSX+cosy b ZCOS(X+ yjcos(x_ y)
2

tan(“yj:E
2 ) b

. . 2 2
(sinx+siny)” +(cosx + cosy)'=a’ + b’
Sin’X+sin’ y+ 2sinxsiny + cos” X+ cos” y + 2cosX cosy = a° + b?
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(sin®x+ cos’ x) + (sin? y + cos’ y) + 2{cosx cosy + sinx+ siny} = a* + b’

2, K2 _
1+1+ 2cos(x—y)=a’+b* = cos(x— y):M

1- cosA+ cosB — cos(A+ B) A B
=tan— cot—
1+ cos A— cosB- cos( A+ B) 2 2

11. Provethat

Solution:
1-cosA+ cosB —cos(A+B)  {1-cos(A+ B)—{cosA- cosB}}

1+ cosA—cosB—cos(A+B) {1-cos(A+B)+{cosA- cosB!}}

. ,(A+B . (A+B). (A-B . (A+B)|. (A+B . ,(A+B
2sin +2sn sin 2sin sin +sin
2 2 2 2 2
+

w2 an ol e )
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SAQ'S
12. If neither (A —15%) nor (A —75%) is an integral multiple of 180®, prove that
cot(15®—A) + tan(15®° + A) = M :
1-2sin2A

cos(15°—A) N sin(15°+A)
sin(15°-A) cos(15°+A)
_ Ccos(15°—A)cos(15°+A) +sin(15°+A)sin(15° - A)
- sin(15°—A) cos(15° + A)

2| (cos” A—sin*15°) +sin(15°~sin” A) |
- [2c0s(15°+ A)Sin(15°— A)]

cot(15° —A) +tan(15° + A) =

_ 2(cos2 A —sin® A)
Sin(15°+A +15°— A) —sin(15°+ A —=15° + A)
_ 2(cos’ A-sin®A)
sin30°-sin2A
_ 2c0s2A  4cos2A

13. Provethat 4c0s12°cos48°cos72° = cos36° .
4.c0s12° cos48° cos72°
= (2c0s48° c0s12°)(2cos72°)

=[cos(48+12) + cos(48—-12)]2cos72°
=[co0s60° + cos36°]2cos72°
= 2c0s60° cos72° + 2c0s36° cos72°

= 2><%cos72° + c0s(72° + 36°) + cos(72° — 36°)

= C0S72°+ €0s108° + cos36°

= c0s(90° —18°) + cos(90° +18°) + cos36°
=sin18°-sin18°+ cos36°

= C0Ss36°

14. Provethat sin10°+sin20°+sin40°+sin50° =sin 70° + sin80°

Sol. sin10°+sin 20° +sin40° + sin50°

. (10°+20° 10° - 20° . 40° +50° 40° -50°
=29n T Cos T +2sn T Cos T

= 2sin15°cos5° + 2sin 45° cos5°
= 2c0s59sin15° + cos45°]

:20055{25in(15 ;45 jcos(lS ;45 H
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= 2c0s5%2sin30° cos15°]

=4c0s5°- %coslSo = 2c0s15° cos5°

= cos(15+5) + cos(15—5) = cos20° + cos10°
= c0s(90° — 70°) + cos(90° —10°)
=sin70°+sin80°

15. If none of the denominatorsis zero, prove that

2.cot" (A—;Bj if niseven

[cosA+cosB}n J{sinA+sinBT

sinA-sinB COSA —cosB e
0, if nisodd
Sol. {cosA+cosBTJ{sinA+sinB}n 2cos[A;Bjcos(A—;B) " 2sin(AJ2rB
snA-sinB cosA —cosB | = A+B). (A_By| Tl 7azBY.
Zcos(Tjsmtij —Zsm( > n

:cot”(A_BJH—l)“cot”(ﬂj:O
2 2

if nisodd, since (-1)" = -1

(A-BY .. . . n_
= 2cot — if niseven, since (-1)'=1
4 2 .
16. If cosx + cosy =— and cosx—cosy:7 then find the value of
14tan| 2=Y | 1 500t x+yj
2 2

Solution:

(4j Zcos(Xer] cos( . yj ,

cosx+cosy \5) 2 2 ) AT

COSX — COSY (2) —Zsin(erstin(x_y] 5 X
5 2

14tan(x- V]+5cot(uj=o
2 2

17. If sec(0 + &) + sec(0 — o) = 2sec and cosax # 1 then show that

Cosf ==+ \/ECOS%
Solution:
sec(0 + &) + sec(0 — o) = 2secd
1 1 2 cos(f—a)+cos(@+a) 2

+ = =
cos(6+ca) cos(@-ca) cosd  cos(@-a)cos(@+«) cosé
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(2 cosé coscr) cosd :2{0052 6 — sin? a}
cos’ 6 cosa = cos’ @ — sin” o = sin® & = cos’ 6 (1- cosa)

1- o) (1 + coso
W( ) — cosf =++/2 cos%

1—cosa)

cos’ @ =

18.1f sin A = sin B and cos A = cos B, then prove that A = 2ng + B for some
integer n.
Sol. sinA =sinB and cos A = cosB
=sinA-sinB=0and cosA-cosB=0

= 2005£A+B)sin(A_Bj:0 and
2 2
—25in(A+BJsin(ﬂj:0
2 2
_B):O and sin(A;B):O

A-B
=>—=0Nn
2

=>A-B=2nmt= A =2nt+B (ne 2)

: (A
= sin

19. If cos ng & O and cos% # 0, then show that

sn(n+Do—-sin(n—-Ho _tan®
cos(n+2)o+ 2cosno+ cos(n —)o 2

Sol. Let cos no = 0 and cos% # 0 then

cos(n+1)a+2cosna+cos(n—1o = cos(no+ o) + cos(no. — o) + 2cosno
= 2C0SnoLcosaL+ 2cosna
= 2cosno[1+ cosa]

o
= 4c0s® Ecosnoc #0

sn(n+Yo—sin(n—Yo = sin(no + o) —sin(no. — o)
=2cosno.sina

.o o
=4cosno.Sih— CcoS—
2 2

) sn(n+)o—-sin(n—-1a
" cos(n+1)a.+ 2cosno. + cos(n — 1)

. O o .o
4cosnocsm§cos— sn—

4c0s’ — cosna cos—
2 2
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20. If none of X, y, zisan odd multiple of #2 and if sin(y + z—Xx), sSin(z+ x —-y),
sin(x +y—z) arein A.P., then provethat tan x, tan y, tan zarealsoin A.P.
Sol.sin(y +z—x), sin(z+ x-y), sin(x +y —z) arein A.P.
=9sn(z+x-y)-sin(y+z-x)=sin(x+y—-z)—-sin(z+x-y)

. 2003(2+x—y;y+z—xjsin[z+x—y;y—z+x}

:ZCOS(x+y—z+z+x—yjsin(x+y—z—z—x+yj
2 2
= 2c0szsin(X—Yy) =2cosxsin(y —z)

= 2€0SZ[SiNX COSY —COSX Siny] = 2cosX[siny c0Sz—cosysinz]
Dividing with cosx cosy cosz, we get

N 2C0sz[sinX cosy —cosxsiny] _ 2cosx[siny cosz—cosysinz]
COSX COSY COSZ COSX COSY COSZ
N sinxcosy  cosxsiny _ sinycosz  cosysinz
COSXCOSY COSXCOSYy COSYCOSZ COSYCOSZ
N sinx _siny _ siny sinz
COSX COSy COSy CO0Sz

= tanx-tany=tany—tanz
= tanx+tanz=2tany

= tanx, tany,tanzarein A.P.

21. If xcosf= ycos(0+2?”): zcos(9+4?”j for some 6 € R then show that

Xy+yz+zx=0
Solution:
2r
Let xcos@= ycos(0+?j= zcos(9+—j= k
cosé’:E cos(¢9+2—7rj:E cos(é’+4—7zj:E
X 3 y z
5+5+E:cos€+cos(o9+2—”j+cos(6?+4—ﬂj
X y 2 3 3
k k k . :
—+ 2 + 5= 0 { Refer the problem (1) in short answer question)
X
Xy+yz+ zx=0
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22. If neither A or A + B isan odd multiple of @2 and if m sin B =n sin(2A + B)
then prove that (m+n) tan A = (m-n) tan (A+B).
Sol. Givenmsin B =nsin(2A + B)
m _sin(2A +B)
n €nB
By componendo and dividendo, we get
m+n _sin(2A +B)+sinB
m-n sin(2A+B)-sinB
_ 2sin(A +B)cosA
~ 2cos(A +B)sinA

m+n

=tan(A + B) cot A

(m+n)
cot A
(m+n)tanA =(m-n)tan(A +B)

=(m-n)tan(A +B)

23. If tan(A+B)=Atan(A-B) then show that
(A+1)sin2B=(1-1)sin2A
Solution:
tan(A+B) 4 sn(A+B) cos(A-B)

tn(A-B) 1  cos(A+B) sn(A+B)
Using componedo and dividendo

sin(A +B)cos(A-B)+cos(A+B).sin(A-B) A+1
sin(A+ B)cos(A- B)—cos(A+B)sin(A-B) 1-1
sin2A _ A+1
s§n2B -1

S

= (4-1)sin2A=(4+1)sin2B
LAQ'S

24. If A, B, C arethe angles of atriangle then prove that
(i) sSn2A—-sin2B + sin2C = 4cosAsin B cosC

(if) cos2A— cos2B + cos2C =1-4sin AcosBsinC
Solution :
(i) A+B+C=180"= A+B=180"-C sin(A+B)=sinC

C=180"-(A+B) sinC=sin(A+B)
cos(A+ B)=-cosC
sin2A-sin2B +sin2C = 2cos(A+ B) sin(A— B) + 2sinC cosC
=—2cosCsin(A+ B) + 2sinC cosC
= +2c0sC[—sin(A-B)+sin(A+B)]
= 2cosC[2cosAsinB] = 4cosAsinB cosC
(i) cos2A—cos2B + cos2C =—2sin(A+ B).sin(A-B) +1-2sin’C
=1-2sinC.sin(A-B)-2sin’C
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=1-2sinC{sin(A-B)+sinC}
=1-2sinC{sin(A+ B)+sin(A+ B)}
=1-2sinC{2sinAcosB} =1-2sinAcosBsinC

If A, B, C areanglesof atriangle then prove that

(i) snA+sinB-sinC=4sinA/2sinB/2cosC/2

(ii) cosA+ cosB — cosC =-1+ mosgcosg sinz

Solution :

C

(i) SinA+SinB—SinC=28in(A-+2_BJCOS(AZ_BJ—ZSW%COS%

Solution

(i) cosA+ cosB — coC = Zcos(A+

=sin 900—E cos A-B —ZsingcosE
2 2 2 2

C A-B . C
= 2C0S— < COS —sin—

2 2 2

C A-B A+ B
= 2C0S— < COS Cos

2 2 2

= 2cosE 25iné sinE
2 2 2

=4sinA/2sinB/2cosC/2

Bj (A— Bj

cos| —— | —cosC

2 2

= 2005(900 —Ej cos A-B)_ {1— 28“’]29}
2 2 2

= ZSin%cos(A_ B)»1+ 25|n2(2:

. C A-B . C
-1+ 29n— < cos +sn—
2{ ( 2 j 2}

a4
)t

=—1+ Zs,inE 2cosé cos
2 2 2

=—1+ Zsin%{cos(A

=—1+ Zsin%{cos(

=—1+ 4cosé cosE sinE
2 2 2
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26. IfA,B, Caretheanglesof atrianglethen provethat

(i) sSin” A+sin® B—sin”C =2sin AsinB cosC
(i) cos” A+cos” B—cos’ C=1-2sinAsinB cosC
Solution:
(i) A+B+C=180°
sin? A+sin?B-sin?’C=sin> A+sin(B+C)sin(B-C)
[-sin®B-sin®C=sin(B+C)sin(B-C)]
=sin? A+sin(180° — A)sin(B-C)
=sin® A+sinAsin(B-C)
=sinA{sinA+sin(B-C)}
=sinA{sin(180° - B+ C) +sin(B-C)|
=sinA{sin(B+C)+sin(B-C)]
=sin A{2sinB cosC} = 2sin Asin B cosC
Solution :
(i) cos® A+cos’ B—cos’ C=cos’ A={cos’ C - cos’ B]
=cos’ A-sin(B+C)sin(B-C)
=1-sin’ A—sin(180° — A)sin(B-C)
=1-sin® A-sinAsin(B-C)
=1-sinA{sinA+sin(B-C)}
=1-sinAlsin(180° - B+C) +sin(B-C)]
=1-sinA{sin(B+C)+sin(B-C)}
=1-sin A{2sinB cosC}
=1-2sinAsinB cosC

27. If A+B+C=180° then provethat

(i) o 2t o2 By o2 E =21+ 6n2enBanl
2 2 2 2 2

(i) co 2 4 coszE—coszgz 20052 sinB sinE
2 2 2 2 2

Here A+ B+C=180°=A/2+B/2+C/2=90"
Solution:

(i) coszg+coszg+c052%:coszg+l—sin2B/2+cosZC/2

=1+ coszé—sian + cosZE
2 2 2

A B A B , C
=1+cos| —+— |coS| ——— [+ CcOoS” —
2 2 2 2 2
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=1+cos(90°—E cos A_B +1—sinZE
2 2 2 2
. C_(A-B) _.,C
=24+ SiNn—CosS —sin—
2 2 2
. C A-B . C
=2+9N—<C0S| ——— |—Sin—
2 2 2

:2+sin9{cos ﬂ)—sin(90° 3 At B}}
2 2
. C A-B A+ B
=2+ 9Nn—<cos| —— | — Cos
2 2 2

2+ ZsinésinEsin%
=2+ 2cosé cosE cos%

(i)

—cos? —

,A . (B+C) . (B-C
=cos® = —sin .sin| —~

2 2 2
:coszé—sin 900—é in .

2 2 2

= COS E—COSESII'I e

cosZE+ coszg— 0052%: coszg—{COSZS 2 B}

2
A A . B-C
= COS— 4 COS— —Sin
2 2 2

- cosg‘ {005(900 _B ; Cj - sn(ﬁj}

2

Al . (B+C . ( B=C A. B. C
=C0S—-< SN —sin| —— |[}=2c0Ss—sSN—Sih—
2{ ( 2 j ( 2 j} 2 2

2

28. Inatriangle ABC provethat

. A B C T—-A T—-B r—-C
(i) cos— + cos— + cos— = 4cos cos cos
2 2 2 4 4 4
. A B C T+ A T+B r-C
(if) cos— + cos— — cos— = 4cos cos| ——— | cos
2 2 2 4 4
... .. A . B . C T—A T—-B) .
(ili) sin—+sin— —-sin—=-1+ 4 cos cos sin
2 2 2 4
Solution:
(1) Given A+B+C =7

R.H..S 4cos - A cos z-8 cos z-C
4 4 4

J-2food 252 e 252 oo 255

www.sakshieducation.com



www.sakshieducation.com

R 8 |

{-- 2cos A cosB = cos( A+ B) + cos(A+ B)}
T A+ B A-B 7—-C
=<C0S< — — + cos| ——— | 2Cos
2 4 4 4
r-C [A+Bj (7[—0] (A—B] . (n A+Bj_ _ (A+Bj
= 2c0s sin + 2cos cos . Cos| —— =sn
4 4 4 4 2 4 4

. (r—-C+A+B . (t—-C-A-B 7—-C+A-B T—-C-A+B
:sm( 2 )—Sn(fj+008( 2 j+COS(fJ

"+ 2cosAsinB=sin(A+B)-sin(A-B)
2cos AcosB = cos( A+ B) + cos(A— B)
. sin(”_CZ”_CJ—sin{AJr B+C‘—1C—A— B}+COS(A+B+Q4—E;+ A-— B]
+COS{A+B\+Q—&—¥\+B\}{:'7Z’=A+ B+C }

ad A+B=x-C

. (zx C A B
=sin| — - — |+ c0OS— + COS—
2 2 2 2

A B C
= COS— + COS— + COS—
2 2 2

Solution :
i) RH.S :4cos(7[Jr A] COS(E+ Bjcos(”_cj
4 4 4

| 2cos{ T2 oo 728 f 2o - €

4 4
7z A+B A-B 7—-C
=|cos| — + + CoS 2cos
2 4 4 4
7—-C\). (A+B 7—-C A-B
=— 2C0S sin + 2C0s CosS
4 4 4 4
(E—Cj . (E—C] [7[—C+A—Bj+ (E—C—A+ Bj
=—2c0S sin +cos| ——MMM  Hcos| ——M—
4 4 4 4

:—sinz[”;Cj+cos(X+B+E_A_BJ+COS(X+B+E‘_€‘_¥\+ Bj

4

. (x C A B
=—sin| =——-— |+ cosS— + CoOS—
2 2 2 2

A B C
= COSE + COS— — COS—
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Solution ;

(i) R.H.S :—1+4cos(7r_Ajcos[”_BJ.sin[”_Cj
4 4 4
:—1+{2cos(”_Ajcos(ﬂ_B]}Zsin(ﬁ_cj
4 4 4
{ (;: A+BD A—B} .(n—cj
=—1+<cos|l —— + CoS 29n| ——
2 4 4 4
A+Bj . (;z—cj . (E_Cj (A—Bj
sin + 2sin cos
4 4 4 4

7Z'—Cj+sin(A+ B+C—C+A—Bj+sin{¥x+ B+S -G8 -A+ B}
4 4 4

=-1+ Zsin(

=—1+ Zsin(

2 T —

:—{1—Zsin C}+siné+sinE
2 2

7-C . A . B
=— CoS +sin—+sin—
2 2 2

. A . B . C
=sin—+sin——-sin—
2 2 2

29. If A+ B+ C=90°then provethat
Ccos2A+ cos2B + cos2C =1+4sinAsinBsinC
Solution :
cos2A + cos3B + cos2C = 2cos( A+ B) cos(A— B) + cos2C

= 2c0s(90° - C) cos(A— B) +cos2C {- A+ B=90°-C]
=2sinC cos(A- B) +1- xin’C

=1+ 2sinC{cos(A- B) - sinC}

=1+ 2sin{cos(A- B) —sin(90° - A+ B)]

=1+ 2sinC{cos(A— B) — cos(A+ B)}

=1+ 2sinC{2sin AsinB}

=1+4sinAsinBsinC

30. If A+ B+ C=270° then provethat

(i) cos® A+ cos’ B —cos” C=— 2cosAcosBsinC
(ii) sin2A+sin2B —sin2C =—4sin Asin B cosC
Solution:
(i) cos” A+ cos’ B - cos’ C = cos” A—{cos’ C- cos’ B}

=cos’ A—sin(B+C)sin(B-C)
=cos” A-sin(270° - A)sin(B-C)
=cos’ A+ cosAsin(B-C)
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=cosA{cosA+sin(B-C)}
= cosA{cos(Z?OO -B+C)+sin(B- C)}
cosA{-sin(B-C)+sin(B-C)}
—cosA(2cosBsinC)=—-2cosAcosBsinC

(i) SiN2A+sin2B —sin2C =—4sin AsinB cosC

2sin(A+ B) cos(A—B)—-sin2C
2sin(270° - C) cos(A- B) —sin2C
—2c0SC cos(A—-B)—-2snCcosC
—2cos] cos(A-B)+sin(220° - A+B) |
—2cosC[cos(A— B)—cos(A+ B)]
—4sin AsnBcosC

31. If A+B+C=0 then provethat

(i) sn2A+sin2B+sin2C =-4sinAsinBsinC

(i) snA+snB-sinC :—4cosé cosEsinE
2 2 2
Solution :
(i) A+B+C:O°:>é+E+E=0°:>£\+E=—E
2 2 2 2 2 2

Sn2A+sn2B+sn2C=2sn(A+ B)cos(A—-B)+sn2C
=2sin(—-C) cos(A-B) +sin2C

=-2sinC cos(A- B) + 2sinC cosC
=-2sinC[cos(A- B)-cosC]

_ -C=—(A+B)
=-2sinC[ cos(A- B) - cos(A+B)]
cosC= cos( A+ B)
=-2sinC{2sinAsinB}
=-4sinAsinBsinC

Solution :
(ii) sinA+sinB—sinC:Zsin[A; Bjcos(%j:sinc

) C A-B . C C
=2sin| —— | cos — 2Sin— COS—
2 2 2

C C
=—-29n— cos +cos

2 2

C A+ B
=—2sin—| cos +Cos| ———

z[ (zﬂ
=-—2sin %[Zcos—cos }
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A B. C
=—4c0s— coS—Sn—
2 2 2

32. If A+B+C+D=360° then provethat

(i) sSnA-sinB+sinC -sinD =— 4COS(AZ Bjsin(A-;Cj cos[%j

(ii) cos2A+ cos2B + cos2C + cos2D = 4cos( A+ B) cos( A+ C) cos( A+ D)
Solution:
A B C D

(i) A+B+C+D=360° = —+—+—=+—=180°
2 2 2

?Jan A58 2 52 an(55°)
j+2005{180° A;B}sin(%j
EA ) < (52
2cos A2 } ( .(CZD]}

A+B+C— j .(A B-— C+Dj}
2cos S

. A+B

_180° _(C +Dj

sinA-snB+snC-sinD = 2005(

=2 cos(

"ol %

+ N

2cos

A+ B A+C - 3600+A+C A+ D -360"+ A+ D
4cos cos
2 4
4cos V¥ L cos A+C —90° ! sin A+D —90°
2 2 2
4cos A;B cos{A;C—goo} {A+D—9O°}

(i) cos2A+cos2B + cos2C + cos2D = 2cos( A+ B) cos( A— B) + 2cos(C + D) . cos(C — D)

- D)

oo 252 an 25 o] % )J

= 2cos( A+ B) cos( A B) + 2cos(360°— A+ B). co
= 2cos( A+ B) cos(A— B) + 2cos( A+ B) cos(C—D)
= 2cos(A+ B){cos(A- B)+cos(C - D)}

cos(A+B)

s(A+ B {+2005(A+ B;C_ chos(A_ B_2C+ Dj}

4cos(A+ B) COS{(BJF D) - (A+ C)} COS{(B+ C)(A+ D)}

2 2

360° — 2(A+C) 360°- 2(A+ D)
4cos(A+ B) cos cos >

2
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4cos( A+B) cos| 180° — A+ C | cos(180° - A+ D)
{4cos(A+ B)} {~cos(A+ D)} {-cos(A+ D)}
4cos(A+ B) cos(A+ C) cos(A+ D)

33. If A+B+C =2S then provethat
(i) sin(s— A) +sin(s- B)+sinC:4cos(%A) cos(s_ B)sin%

(ii) cos(s— A) + cos(s— Bj+ cosC= -1+ 4cos(5%] cos(s_ B] cos%

Solution :
(i) sin(s— A)+sin(s—- BjsinC

= 2COS(2S_—2_B] cos( B ; Aj +sinC

= ZsinE cos(
2

2
. C A-B C
=29N— < CoS + COS—
2 2 2
. C A-B+C A-B-C
=29Nn—<2c0S§| —— |.CcOo§| ———
2 4 4
. C (ZS—B—BJ (ZS—A—AJ}
=4sin—<{co§| —— | co§| —M
2{ 4 4
(S—A) (S—B] . C
4cos coS sn—
2 2 2
cos(s— A) + cos(s— B) + cosC

2s— A— Bj (B—Aj
——— | cos| + cosC
2 2

j . C C
+ 2sin— CoS—
2 2

Solution (ii)

=2cos

N\

:2cosEcos B-A +2c0329—1
2 2 2

C B-A C
=-1+ 2cos— | cos + COS—
2 2 2
_1+ ZCOSE ZCOS(MJ COS(MJ
2 4 4
C [B+C—Aj £A+C—BJ
-1+ 4cos— cos cos
2 4 4

C 2s—A-A 2s—-B-B
-1+ 4cos— cOS{ —— > COS| ——
2 4 4

C ( S— Aj (s - B)
-1+ 4cos— cos Cos
2 2 2
S-A S-B S-B C
-1+ 4cos cos cos COS—
2 2 2 2
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34.1f A,B,C areanglesof atrianglethen provethat

sin2—+sin2E—sin29=1—Zcos£‘cosEcosE
2 2 2 2 2 2
SOL.
A+B+C =180°
LHS:sinzé+sinZE—sin29
2 2 2

LA . (B C)Y. (B C
=sin’ —+sin| —+— |.sin| =———
2 2 2 2 2

:sin22+sin(90—§j.sin(g—9j

:1-coszé+cosé.sin B C
2 2 2 2

A A . (B C
=1-cos—| coOS——-Sin| ———
2[ 2 (2 ZD
:1—cos£‘ cos 90—(E+Ej —sin(E—Ej
2 2 2 2 2
Al. (B C) . (B C
=1l-cos—|sSn| —+— [-SIN| ———
o332
C

=1-cos

N>
7\
N
8
i
[7)]
)
;l/

:1—ZcosécosEsin% =RHS

35. If A+B+C =3x/2 , provethat cos2A+cos2B+cos2C =1- 4sinA.sinB.sinC
36. 13. If A,B,C areangles of atriangle, then provethat

7—-A . 7-B . n-C
+sin +9sin
4 4

. A . B . C .
smE+sm—+smE: 1+4sn

Try your self.
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37. If A, B, C aretheanglesof atrianglethen provethat
C0S2A+c0s2B+c0s2C = -4cosAcosBcosC-1

CO0S2A+c0s2B+c0s2C =

2A+2B _2A-2B
cos
2
= 2cos( A+ B)cos(A-B)+2cos’C-1
= 2cos(z—c)cos(A-B)+2cos’C-1
=-2cosCcos(A—B)+2cos’C-1
= 2cosC(—cos(A-B)+cosC)-1

= 2C0S +cos2C

= 2cosC(—cos( A-B)+cos(7—(A+B)))-1
= 2cosC(—cos(A-B)—cos(A+B))-1
=2cosC(-2cosAcosB)-1
=-4cosAcosBcosC -1
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