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/'Vﬁ,;sin(ery)/}’sin yesin xfdj&d&d (’Z:LL u:‘t.{./g L uﬂ{éfc u:(x+y)/:'yrx,.6.’.(
-
cos(x+y)
cot(x+y)=——""""—
sin(x + y)

COS X COS y —sin xsin y

sin X cos y 4+ cos xsin y

Ul W{L/ﬂ:dcsin X sin y/uuc«{*"/:'o,&:'ctf’
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cotxcoty—1

cot(x+y)=
coty+cotx
cotxcoty +1
cot(x-y)=—y A3
coty - cotx

-

_ugz_la§4j}(7; ~/—yd/yr7u: IZJ.%L?‘/;’

cos 2x = cos’x -sin’x =2 cos’x-1=1-2sin’x or 2cos’x =1+cos2x .14

cos 2x =cos’ x —sin’ x & sl ke
¢ 4

_ cos”x —sin’ x
cos’ x+sin” x

e b et S cos’ x Sl

cos(x+ y) =cosxcos y—sinxsin y quz’-l’(”‘
‘(‘_t‘nflaufq/?é/x,;Jy
c0s2x =cos’ x —sin x> = 2cos’ x—1
=cos’ x—(1—cos’ x)=2cos’—1
cos2x =cos’x—sin’x  yls

=1-sin’x—sin*x=1-2sin’x

. . 2tanx
sin2x = 2sinx cosx = ———— 15
1+tan”x
~e Ul

sin(x + ) =sinxcos y + cos xsin y

-Lat‘ngj'i‘?u:‘zf?é/lefy
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sin2x = 2sin xcos x

. 2sinx cosx
SIN2X = —————— sl
cos” +sin“x

<t lauiﬁ/?é_/(:"’ L cos’x Sy

. 2tan x
sin2x = —
1+tan” x
2tanx
tan2x = —— 16
-tan"x
S
tan x + tan
tan(x + y) = X TERY

l—-tanx tan y

-ﬁ;k‘ﬁg}"bdﬁ{,é/xfd/}’

2tan x
tan2x = ————
l—tan” x
sin3x = 3sinx - 4sin’x 17
Ul

sin3x =sin(2x + x)
=sin2xcos X + Ccos2xsin x
=2sinxcosxcosx +(1—2sin’ x)sinx
=2sinx (1 —sin’ x) +sin x — 2sin’ x
=2sinx—2sin’ x +sinx—2sin’ x
=3sinx—4sin’ x

cos3x = 4cos’x - 3cosx 18

LLJ&;JVZ

cos3x =cos(2x + x)
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=C0S2x cosx —sin2xsin x

=(2cos” x —1)cos x — 2sin x cos xsin x
=(2cos’ x—1)cosx —2cosx(1—cos” x)
=208’ x —cosx —2cosx +2cos’ x

=4cos’ x—3cosx

3
tan3x=w .19
1-3tan"x

tan3x =tan (2x +x) < Ul sk

_2tanx,

_ tan2x+tanx | _tan’y
1—3tan 2xtan x 1_2tanxtanx
1—tan® x

+tan x

_ 2tanx+tanx—tan’x _3tanx—tan’ x
1—tan’x—2tan’ x 1-3tan*x

x+yc0sx_;y @) 20

+ - .
Cosx - cosy = -2sin %sin % (i)

+ -
sinx +siny = 2sin %cos % (iii)

cosx + cosy = 2cos

+ - .
sinx - siny = 2cos xTysin xz—y (iv)

SpELA
(1)... cos (x+ y)=cosxcos y—sinx sin y
Q2)... cos (x—y) =cosxcos y+sinx sin y ol

‘Lbnd’buﬁﬁg'gtmé;l&/ﬁ/(z)/al(l)

3)... cos (x+ y)+cos(x—y)=2cosx cosy
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)... cos (x+y)—cos(x—y)=-2sinxsiny
(5)... sin (x+ y)=sinx cosy+cosx siny Z 7L i
(6)... sin (x— y)=sinx cos y —cos x sin y ol

et oy S (6)1(5)

... sin (x+ y)+sin(x— y) =2sinx cos y

sin (x+ y)—sin(x—y)=2cosx sin y

_“Au’l‘ax—yz(l) A'x+y:92f_~}'ul.

_(6-¢ _(6+¢
y‘( 2 )”'x‘( 2J

e b o (DDA LS yshe
9-¢
2
0-9
2

(8)...

cosO+cosd = 2cos(¥j cos(

cosO—cosd :—25in(e;¢jsin

2
-9
2
ST G OGS eﬂimug&ﬁnq/ﬁﬁ’féfJ%,'ef{

e bn UL U

X+ X—
COSX+cosy = 2cosTycos—y

sin9+sin¢:2sin(e;¢jcos -9

sinO—sin¢:2cos(e;¢jsin

2

X+ . X—
cosx—cosy:—2sm—ysmTy
. . . oX+ X -
smx+smy:2sm—ycos—y
2 2

. . X+y . x-—
sinx —sin y =2c¢os Ysin XY
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G L ek Sl fy bl o £t SN
2cosx cosy =cos (x+ y)+cos (x-y) (i) .21
-2sinx siny =cos (x+ y)-cos (x-y) (i)
2sinx cosy =sin (x+ y)+sin (x- y) (iii)
2cosx siny =sin (x+ y)-sin (x-yp) (iv)
S 100
3sin£sec£—4sin5—ncot£:1
6 3 6 4
Ul Jp
LHS.= 3sin£sec£—4sin5—nc0t£
6 3 6 4
=3x%x2—4sin[n%jxl :3—4sin%
:3—4><%:1:R.H.S.
ek S sintse 11J¢
Ul Jp
sin15° =sin (45°—-30°)

=sin45°c0s30° - cos45°sin 30°

S B 1 Bt
272 272 22

13w .
b 1
«Uleila Ja
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13n I T T T
tan—=tan| t+— |=tan—=tan| ———
12 12 12 4 6

T T
tan——tan— 1——=

l—i-tanﬁtanE 1—|—L \/§+1

25 =613 J&

sin(x+y) tanx+tany

sin(x—y) tanx—tany

Ul Ja

LS, 2 Sinx+y) _sinx cosy+cosx siny

sin(x—y) sinx cosy—cosx siny

b Pyl S COSXCOSY s, il

sin(x+y) tanx+tany

sin(x—y) tanx—tany

2 b 140

tan 3x tan 2x tan x = tan 3x — tan 2x — tan x

3x=2x+xfu3&lgﬂ Jp
tan3x = tan(2x + x) ‘iw
tan2x + tan x
tan3x=——— |
1—tan2xtan x -

tan3x —tan3xtan 2xtan x = tan 2x + tan x

tc—

tan3x —tan 2x —tan x = tan 3xtan 2x tan x

tc—

tan3xtan2xtan x = tan3x —tan 2x —tan x

cos(%"‘xj“‘(:os(%_xj:ﬁcosx féaL*lSJt"

b
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—e Ul acgd S0 B S

L.HS. =CO0S Z+xj+cos(£—x
4 4
s T s T
—+X+—-X —+Xx—(=-Xx)
—2cos| 4— 4 |cos| 4 4
2 2

= 2cos£cosx = Zchosx =+/2cosx =R.HS.
4 J2

COS7X +COSSX

=cotx  ep16 )t

sin 7x —sin 5x

_crmJ‘wﬁ@L/&W!zo(iv)mzo(i)éK! J’

7X + 5x 7x —5x
cos

2cos X
LAS 7x—2ka 7X35X =) cotx=RHS.
2cos sin sin x
2
sin 5x —2sin 3x +sin x
=tanx AT &
COS5X —Cos X féut 17JV
cutetn S

sin5x=2sin3x +sinXx _ sin 35X +sin X —2sin 3x

LHS.=
COS5X —COS X COS5X —CcoS X

_ 2sin3xcos2x —2sin3x _ sin3x(cos2x —1)

2sin3xsin 2x sin3xsin 2x

— i 2
:1 cos2x _ 2sin"x =tanx = R.H.S.

sin 2x 25sin X cOS X

3.3(_}&/

Sk

. T ) T ) T 1
sin“—+cos”"——tan " —=—-— 1
6 4 2



Y
LT T 7 3
2sin* =+ cosec’ —cos® — ==
6 3 2
s Sx T
cotzg+cosec—+tan2—: 6

2sin23—7z+2c0s2£+sec2£ =10
4 4 3
tan15° (i) sin 75° (5)

Iécf.l:":oj)ﬁejﬂ
cos Z—x]cos z_ )—sin 7 _x |sin| Z - =sin(x +y)
4 PR 4 PR Y
/4
tan| —+ X 2
[4 )_(l+tanxj

(7[ j_ l—tanx
tan| ——Xx
4

cos(7 +y)cos(—x)

=cot’ x

) Vg
sin( —x cos(2 + x)

cos(%r + xjcos(27r + x)[cos [377[ - xj +cot(27 + x)} =1

sin(n + 1)x sin(n + 2)x + cos(n + 1)x cos(n + 2)x = cos x

(37[ ) (37[ j .
COS| —+X |—cos| ——X |=—v2sinXx
4 4

sin® 6x —sin” 4x = sin 2x sin10x
cos’ 2x — cos? 6x = sin 4x sin 8x
sin 2x +2sin 4x +sin 6x = 4 cos’ xsin 4x

cot4x(sin 5x +sin 3x) = cot x(sin 5x —sin 3x)

.10

A1

12

13

.14

15
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sin5x +sin3x cos9x —cos5x sin 2x
=tan4x .17 ; — = 16
Cc0S5X + cos3x sin17x —sin 3x cos10x
sin X + sin 3x sin X —sin X —
———=tan2x 19 4y=tan—y 18
COS X + Cos 3x COSX +COSy 2

sin X —sin 3x

. = 2 Sin X 20
sin” X —cos” X
cos4x +cos3x+cos2x
- - - =cot3x .21
sin4x +sin3x +sin2x

cotxcot2x —cot2xcot3x —cot3xcotx =1 7y

4tan x(1-tan’ x)

1—6tan” x + tan® x

cosdx =1-8sin’* xcos’ x .24 tan4x = 23

cos6x =32cos® x —48cos’ x +18cos’ x—1 .25

(Trigonometric Equtions)df‘)b»”&&/af}:@ 3.5
FE o A E B 8L 2 Tum JE S QL (variable) Ut P e S
12 7 Ba 1S cos walsin e St & oy S AL St Pl ST A
J’J‘Qéﬁ 0<x<2r J’Lguu_‘aéwlﬁmé 7 5,08 tan xulugal?&!/;;
(general f ¥ et s S PP L tsls QL s v Gy s é‘;“«/lf}? g
L ey 2534t 2 solution)

Susret bt SIS M e

. 3 .

_éL(FJJfgﬁSlnx:\/;c«')Vlsdc’

s sinf 2= J=inf =TT Gz ie S
; 2

-U”:J’Jé?z:u,uwx:?”u'% Ly

; 1
UL = a9 i
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tan(fr——)——ta —= \/_iu/,ta 5 \/—fu‘ab‘f J’

4 Vs 1
tan| 27r—— |=—tan—=———
( 6] 6 \/5 /}’

117z 1

Y4
tan—=tan——=——7=
6 6 \/5 ..AJ’
T

11z 5

-wd’d’/ s &yl
:f%:‘f.mf}gﬂ%ﬁ_ﬁq/’?kfd’(wu?uudg}fﬂ?ﬂg

neZJix=nrlsiny=0

nel u%x:(2n+l)O%9QJ cosx=0
Ly et é&d};m(?g
-écc)’ﬁ’&?y/}’x(f'{é/ 1#’”

sinx =siny impliesx=nx+(-1)"y,where neZ

o
oo

_ sinx = siny/l -8

+y . X=Y _y

X . .
ZCosTsm ( sinx—siny=0

X+
L cos y:O ‘at‘:;ﬁ

=(2n+1)£Lu=nﬂuwneZ
27 2 ‘
x=2nr+y+Dr—y x=2nw+y ylznelkl
x=Q2n+Dr+(=1)>""y i x=2nx+(-1)*" U nel LU
‘Ltnd’bu:ﬁ/?a;ujv/éauy'»ul
x=nr+(-1)'yUlzneZ
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neZJgx=2nrtyc cosx:cosy“iz:yuix;wi&f}(ﬁgﬁ/ 2.k
—rcosx=cosy Sl st

. + . —
cosx—cosy=0 ie. —2s1n%smu:0

sinx;y=0 L sinx;y=0 LU

neZuqu%zmz L x;y:nﬂ .,iJ’
neZJix=2nr+y L x=2nz-y R

neZuygx=2nrty “iu‘i
. P 7[ =z
o g tanx = tany]uzuf%}ubtéa‘ymxﬁfgae 34
ne i x=2nrty

z

- tanx =tan y_/I ;uy"
tanx—tany =0
sin X cos y —socxsin y U)“)
(5.6) sin(x—y) =0 <2
neZUgx=nr+yc g x-y=nr L i

. V3
_ér,bfd"gsmxz—TZOJU‘

B T\ . 4rx
sinx ===~ =-sin—=sin x+§ =S e b JF

. . 4r
~c-boasinx =sin— LU

neZuLﬁx:nﬂ+(—l)"4Tﬂ
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Ve Gl LIS -c‘-sinx=—§é£u®ﬁwvg4§&
It s 3 L s U J s Jo 1o sinx = —%ﬁii

L
gy eosx=2 a1 )¢

1 T
cosx:E:cosgﬁ._u—gt_/[.,z JV

neZUlﬁx:2n7ri% éu”
_é‘f/ tan2x=—cot(x+%j ZZJ@‘

tan2x:—cot[x+§):tan(%+x+§j‘au~£41h Ja

(%)
tan 2x = tan x+? |

S
neZuLﬂ2x=n7r+x+? “Au’!

S
neZuLﬂx:niz+? L

-é‘f;’/sin 2x—sin4x +sin6x =0 23(_)63‘
:(‘,CJ:@WC}/‘/&')V Jp

sin6x +sin2x —sin4x =0
2sin4xcos2x—sin4x =0 [
sin4x(2cos2x—1)=0

ie

1
cost=5 L sin4x =0 “&u’!
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«—

Vs .
CcoS2x = cosg " sindx =0 ie

nel g xznﬂi% L dx =nrx “iu’!
nel U x:nﬂ'irZ [ xzﬂ ie
& 4 : 4

_ZE S 208 x+3sinx =0 24JL;’>
e P ptfetstr S
2(1-sin’ x)+3sinx =0

2sin*x—3sinx—2=0 L
(2sinx+1)(sinx—-2)=0 (

. 1
sinx=2 | smx:—E éu’!

(g sinx =2 f

. 1 . I
SINx =——=S1n— f
5 Y

_%“/g;c)wld’“iw

neZuLﬂxznﬂ+(—1)”%T

347
- 2 P (Genera) S5/ (Principal)asl Ul ) 5
secx=2 » tanx:\/§ 1
cosecx =—-2 4 cotx = —\/g 3

Y A E I PSR T

cos3x+cosx—cos2x=0 .6 cos4x =cos2x .5
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100

sec’2x=1—-tan2x g sin2x+cosx=0 .7

sinx+sin3x+sin5x=0 .9

SAeG 5

/,Gu( sin(x+y) Jt 8’%}: 6/@/» Uy lx U cosy = % ¢sinx = %ﬁZSJU‘
e
Sz

sin(x + ) =sin xcos y + cos xsin y

coszle—sinzle_izﬁ
25 25

-

coslei% “Lu’l

- (j)cos xé J’LL u:(’fm./uxfx.(

cosx=—% LU

144 25
siny=1-cos’ y=1-—="2 o
Y YTIT69 169 S
sinyzirli ﬁ

.3 . 5 )
uf(i)a':Vu.f’fd/cosy/:' siny = 3 cj.u”-caaﬁl siny e 225" @m./»yfz.(
bty

. 3 [ 12) [ 4) 5 36 20 56
sin(x+y==x| —— |+| —— |[x— =—-"—=-"—
5 13 5) 13 65 65 65

S p26 )0

Cos2xC0s§ - C0s3xC0s97x = SinxSinSTX
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evtets S

L.HS= %[2Cos2x€os % —2Cos 97x COS3xi|

:l Cos 2x+£)—C0s 2x—£J—Cos(9—x+3x]—Cos 9—x—3xj
2 2 2 2 2

C0s5—+C s3—x—C sls—x—C
2 2 2

—| —2sin

3x l Css—x—C 15x
2 2 2 2

5x 15x 5x 15x) |

+
2 2 Sin 2 2
2

—SmeSm(—%j SlnSszn% =R.H.S

ety =

i Tang 276

2X‘_ ci o S
Tan2x= 2Tan;c o
1-Tan“x
2Tan z
Tan—= 8

" 4 1-Tan? z
8

2y T
STy 2ol

Y +2y-1=0 (

.

_ —2i22\/§ :-uﬁ;w
T T
Tan's LUl snr itk 2 N7s
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Tan%zﬁ—l “iu’i

" X X . X RY/4 3 .
~é{’h'u.&jd/TanEJ!’COSE‘SlnE‘”<x<7‘Tanx:Z/' ZSJC’

_ﬁ._tj?Cosx‘ﬁ<x<37ﬂf{ JF

£<£<3_7Z. jt/
2 2 2 ¢

. b . . X
‘QQ‘)COSE/}%M&JL%SWE énﬂ

9 25

Sec’x =1+Tan’x =1+==== _
16 16 -
(55 Cosx:—%&Coszng Lo
2Sln2£:1_C0sle+i:2 y’
v 5 5 T
2Sin2£—2 Jr
> 10 Y

X 3

?° Sll’l—:_
(e5) Sin~ = .

4 1

2Cos> Y =1+ Cosx=1—=2 =~
2 5 5 o/l

1
Coszfz_ |
2 10 ..iu/

X 1

¢ Cos—=———
RN T

Sinz 3 \/ﬁ

Tan’ = 2 _ o = _ 5

2 et VIO (1 Lui
2

Cos’x+ Cos® (x+%J+C0s2 (x—%) = % jgge 29&6’
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_LLJgg/h J’
1+ Cos 2x+2—ﬂ- 1+ Cos 2x—2—ﬂ
Lu S_1+C0s2x+ 3 N 3
T 2 2 2

= %{3 +Cos2x + Cos(2x + 2?”) + Cos (2x — 2?7[)

= %{3 +Cos2x + 2C0s2xCos2Tﬂ

= %{3 + Cos2x +2Cos2xCos (7: - %)

= %[3 +Cos2x + 2C0s2xC0sZ

(98]
N | W

:%[3+Cos2x+2Cos2x] == RHS

3AT0”
Sk

2C0s£C0s9—”+Cos3—”+Cos5—”= 0o -1
13 13 13 13

(Sin3x+Sinx) Sinx+(C0s3x—C0sx)C0sx =0 2
(Cosx + Cosy)2 + (Sinx - Siny)2 = 4Cos’ HTy 3
(Cosx - Cosy)2 + (Sinx - Siny)2 = 48in’ % 4

Sinx + Sin3x + Sin5x + Sin7x = 4CosxCos2xSindx -5

(Sin7x + SinSx) + (Sin9x + Sin3x)

=Tanbx .6
(C0s7x + CosSx) + (C0s9x + C0s3x)

Sin3x + Sin2x — Sinx = 4SinxC0s§C0s37x 7
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-gﬂh"ufd:u:‘:’d/ Tang;,lCosching

4
-é;u.féjg/»x Tanx = —5 .8
- 1
_%uﬁdjgf:xCosam—g 9
) 1
_La‘j.fdug/ux Sinx = 2 10
(Summary) . o

[ =10 - tlgslibe £ 0 « r BB id ﬁ?uﬁo/’bwgtalépluf%u’}ugﬁ .

*

S
2
W&
o
g
] 2
X
{i—‘f‘
C.
Coe
L 2

Cos’x+Sin’x =1
1+ tan’x = Sec’x
1+ Cot’x =Cosec® x

Cos (2nm+x) = Cosx

Sin(2nm + x ) = Sinx

Sin (-x) = =Sinx

Cos(—x) = Cosx

Cos(x + y) = CosxCosy —SinxSiny

Cos(x—y) = CosxCosy + SinxSiny

® ¢ 6 6 O 6 O O o o

Cos(g —x) =Sinx

Sin(g— x) = Cosx

*
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Sin(x+ y) = SinxCosy + CosxSiny

Sin(x — y) = SinxCosy — CosxSiny
Sin (E+ xj =Cosx Cos [£+xj =—-Sinx
2 2
Sin (7 —x)=Sinx Cos(m—x)=—Cosx
Sin (7 + x)=—Sinx Cos(m+x)=—Cosx
Sin (27— x) = -Sinx Cos(2n—x) = Cosx
utu"u*/u/utbé ( J}’yfx,./}b uﬂ{u/;/
tan x + tan y
t & & 0 o
an(x+y) l-tanxtany
tan x — tan y
tan(x—y)=— <
an(x y) l+tanxtan y

u‘ww(ufén ( /ﬁ’y‘xﬁd'/ufu/’;’/

cotxcoty—1

( ) cot y+cotx

cotxcoty+1

cot(x— ):—y

coty—cotx

- . 1—tan’ x
cos2x:coszx—smzx:zcoszx_1:1_zstx:42
1+tan” x

. g 2tan x

sin2x =2sinxcosx=———

1+tan” x

2tan x
tan2x = ————

l-tan” x

sin3x =3sinx —4sin’ x
cos3x =4cos’ x—3cosx

3tanx —tan’ x
tan3x=—— %

1-3tan’ x

*

* 6 6 o o
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+ —
cosx+cosy= 2C0S%005x2y i &
. + . -
COSX—COoSy = —2sm%smx 2y (ii)

sinx+sin y = 2sin X Y cos XY (iif)
2 2
. . + g -
sinx—siny = 2005%5111 ol zy (iv)

2cosxcos y = cos(x+y)+cos(x— )i o
—2sinxsin y = cos(x+y)—005(x_y)(ii)
2sinxcos y = sin(x + y)+sin(x = y) i)
2cosxsin y=sin(x+y)=sin(x-y)y

neZquznn‘LLz,sinxzo ¢

neZuLiqxz(2n+l)g‘¢Lz;cosx=O *

I’ZEZu['z;zx:nn+(—1)nyab“bgsinx:siny P
NeZ yzX=2nnty . _lb-g COSX=COSy
neZuwx:2nn+y¢H,up/gtanx:tany

L&U}'ﬁé/t‘
l?fﬁ/.(476)wf,ﬂub u"p&t:/m G R fdr Lt UU’)M% (3’”& S
cuvf;méj.:ghkfrﬁ,,_&él}ﬂ/(nm ADILA 1 51(600AD). S (598AD)
2 Kuug?é%/L;}ﬁ‘{fd}@‘@f&tg-&ﬁé}&,/gLug,/ij,@!,m
LG b A Bkt S B (2 LT g ) S0

Ve
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(Sine S Sines1 & I I sine & 43152 1 JEEJG 25 P h i S st
_‘g.f;/tJ&L//5i+Q;ﬁﬁugi£um(lZ'J E76 (function

Ul e sFormulas) log L5 S LG i (o L 600AD) LA 1
(A+B)U: < i1t Yuktibhasa £ (6 Malaylam (% ($4° U sl e 90" i
yar 02 72° ¢ 54°36° (18° sl mss (§ Cosines sISines —e =5 Csine
e fri1

_sirJohn F-W.e bzl o FsCosx 9 Sinx s S e So/ds cos™ xsin ™ x
jwiJuLéﬁGulJLj;l/?M(ubf)Jf}V (/L B.C 600¢t§ Thales- T4
sl OIE L 780 ysamid) 72 e Sl ke 12
-”;JVKMJQ)»@IUB(}’W;%&::IUQ (Stafﬁﬁdjul.,gﬁu(pb’:.

H &

= ; = tan (sun's attitude)

tan= (,:)UL/,C/‘ i/Kuf Wd/ D
K S UL PO & 12 B i AeliK S 12 Thales St
e bl Ut U § Qa8 o Lol B8 e UL S

_0’0_



