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cotxcoty—1

cot(x+y)=
coty+cotx
cotxcoty+1
cot(x-p)=———— 3
coty - cotx

- lf@@éf‘ 0y "/-yd/yﬂleJU”/

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 . rle_Jbs
0 k4
_ cos’ x—sin’x
cos’ x +sin’ x

b Jout L S o8t x S fokl

1+tan’ x
cos(x + y) = €osxcos y —sinxsin y fwibﬂ
P
cetn S E Bl y
cos2x =cos’ x—sinx’ =2cos’ x—1
=cos’x —(1—cos’x)=2cos’—1
2 -2
cosS2x=cos x—8IN"x  le
=1-sin’x—sin*x=1-2sin’ x

. ] 2tanx
sin2x =2sin x cosx = ——— 15

1+tan’x
_§_J£gzh

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

_‘at'mjiladﬁ{,é/x;d/y
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sin2x = 2sinxcosx

) 2S1Nx cosx
SIN2X = —————— sl
COs” +sin“x

b el S o' i,

) 2tan x
sin2x = —
l+tan” x
2tanx
tan2x=——— .16
1-tan’x
SUE L
tan x + tan
tan(x+ y) = XTI

I—tanx tan y

et P S S,

2tan x
tan2x = ————
1-tan” x
sin3.x = 3sinx - 4sin’ x 17
Ul

sin3x = sin(2x + x)
=sin2xcoSx+cos2xsin x
=2sinxcosxcosx + (1 —2sin” x)sin x
=2sinx (1 —sin® x) +sin x — 2sin’ x
=2sinx —2sin’ x +sinx —2sin’ x
=3sinx—4sin’ x

cos3.x = 4cos’x - 3cosx 18

c‘-u’g;/(ﬂ

cos3x =cos(2x + x)
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=C0S2x cosx—sin2xsinx
=(2co0s” x —1)cos x — 2sin x cos xsin x
=(2cos’ x—1)cosx —2cosx(l—cos’ x)
=2¢0S> X —COSX —2COSX +2C0S” X

=4cos’ x—3cosx

3
tan3x = S@ARX-AnTx

1-3tan’x
tan3x =tan (2x +x) < Ul sk
2tan x
_ tan2x+tanx | _tan’yx

~ 1-3tan2xtanx I—M
1—tan’ x

+tan x

_ 2fanx+tanx—tan’x 3tanx—tan’x

l—tan’x—2tan’x  1-3tan’x

x+ycos x;y (i) .20

+ - .o
cosx - cosy = -2sin %sin e AN (1Y

cosx +cosy = 2cos

Y cos XY i)

. . . X+
sinx +siny = 2sin

+ -y
sinx -siny = 2cos¥sin % (iv)

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

< bt w:’gé,efmé_/ S (2)811)

3)... cos (x+ y)+cos(x—y)=2cosx cosy
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(5)...
(6)...

...
(8)...

&l 90
cos (x+ y)—cos(x—y)=-2sinx sin y ol
sin (x+ y) =sinx cosy+cosx siny 277 i
sin (x— y)=sInx COS ¥y —COS X Sin y Jaf
e bt i S (6)(5)
sin (x+ y)+sin(x—y)=2sinx cos y
sin (x+ y)—sin(x—y)=2cosx sin y

_“iu"c‘-x—y:(l) u'x+y:0’$ul.

_(6-¢ _(9+¢
y‘( 2 )”’x‘( 2]

e b P AL st

cos0+cos ¢ =ZCOS(M)COS(9_¢
2 2

cose—cosd)=—2sin(mjsin(e_¢
2 2

sin 6 + sin ¢ :2sin(e+¢jcos(e_¢
2 2

sinf —sin¢ = 2cos(¥)sin (e%(b

,ungpfyfu(d’mx,é& eﬂéj_JluZC)’CMQ/ﬁ&??fé/d/ ¢/519.f).’.'/

b

X+ X—
COSX+Cosy= ZCOSTyCOS—y

2

. X+ X —
COSX—COSy = sin T Ygin XY

2 2

. . . X+ X —
smx+smy:2sm—ycosTy

. . X+ . X =
sinx —siny = 2cos L sin 22
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‘@;qeé"iwpé_ ﬂ{/ﬁiﬁéﬁé)dﬁ%&lﬁ‘&“ _f/L:/,/
2cosxcosy=cos (x+y)+cos (x-y) (.21
-2sin x siny = cos (x+ y)-cos (x-yp) (i)
2sin x cosy =sin (x+ y)+sin (x- y) (iii)

2 cos x siny =sin (x+ y)-sin (x-y) (iv)

S 106

3sin£sec£—4sin5—ncotE =1
6 3 6 4

Ul Jp

LHS.= 3sin£sec£— 4sin5—ncotE
6 3 6 4

:3><l><2—4sin(7tﬁj><l:3—4sinE
2 6 6

:3—4><%=1=R.H.S.

sk 3 sin1 5o 110

Ul JP
sin15° =sin(45°-30°)
=s1n45°co0s30° —cos45°sin 30°

1 B o1 1 B

22 TR A
13 .
-é(}’”/ﬁd/l_znndp
‘au’g;/ln JP



tan ~ —tan ~ 1—L NG
4 6__\3 3‘1:2—\6

2613 JO

sin(x+y) tanx+tany

sin(x—y) tanx—tany

< Jleila Ja

LHS, - SinGe+y) _sinx cosy+cosx siny

sin(x—y) sinx cosy—cosx siny

b Py L L OSXCOSY [,

sin(x+y) tanx+tany

sin(x—y) tanx—tany

2 =614 )0

tan3xtan2xtan x = tan3x —tan 2x —tan x

3x:2x+xfugilgﬂ JV
tan 3x = tan(2x + x) ‘iu"
tan 2x + tan x

tan3x=——— [
1 —tan2xtan x -

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

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

e

tan3xtan2xtan x = tan3x —tan 2x —tan x

T U .
cos(z+xj+cos(z—x)—ﬁcosx fé;/,L“ISJU’

£ ol
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_‘Ldggjhc{L/JW'20(i)&{1 S

L.HS. = CO0S £+Xj+cos z—x
4 4
T T T T
—+x+--X —+x—-(—=-x)
=2cos 4 4 cos 4 4
2 2

= ZCos%cosx = ZXLCOSX =+2cosx =R.HS.

NG

COS7X +CoSSX

scotx  rale16J0

sin 7x —sin 5x

_‘LL”)’ZJIBU:‘Z/?L/JL";”’ZO(iv)A’ZO(i)JW f

7x +5x 7x —5x
cos

2¢os COS X
LHS. 2 2 _

7X+5x . 7X—-5X g
2¢os sin SIRX
2
sin 5x —2sin 3x +sin x

=cotx = R.HS.

=tanx e 170
e Jlesb Ja

sin5x —2sin3x +sinx _ $in 5X +sin X — 2sin 3x

cosS5x —cosx

LHS.=

COS5X —COos X COS5X —COos X
_ 2sin3xcos2x —2smn3x _ sin3x(cos2x —1)

2sin3xs8in 2x sin3x sin 2x
1—cos2x 2sin’ x
= =—= =tanx = R.HS.
sin 2x 281N X COS X

337"

S ek

) 1
sin?Z4cos? L —tan? L=
6 3 4 2
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2sin g+cosec —C0s — =

5
cot? L scosec X+ tan? X =
6 6 6

zsin23_ﬂ+2c052£+5602£:10
4 4 3

tan15” (i) sin 75° ()
:éc/,t‘[(j"}gu&'

cos| Z—x |cos| Z -y |-sin| Z—x |sin| Z~ =sin(x+Yy)
4 4 Y 4 4 Y Y
T
tan| —+x 2
(4 j_(l—i—tanx)

(ﬂ )_ l-tanx
tan| ——x
4

cos (7 +y)cos(—x)

=cot’ x

. T
sin{z — x COS(E + xj

cos (377[ + xjcos(27z + x){cos [377[ - x) +cot(27 + x)} =1

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

37 j 3z j .
COS| —+X |—cos| ——Xx |=—v2sinx
4 4

sin” 6x —sin” 4x = sin 2x sin 10x
cos’ 2x —cos’ 6x = sin 4x sin 8x
sin2x +2sin 4x +sin 6x = 4cos” xsin4x

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

.10

11

A2

13

.14

A5
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sin 5x +sin3x c0s9xX — cos 5x sin 2x
=tan4x .17 , - =— 16
CcO85X + c0s3x sinl7x —sin3x cos10x
sin X +sin 3x sin X —sin X —
—— =tan2x 19 Y —tant—Y 18
COS X + cos3x COSX + COSy 2
sin X —sin 3x )
—— 5 —=2sInxX 29
Sin” X —¢0s” X
cosdx +cos3x+cos2x
=cot3x 21

sin4x +sin3x +sin 2x
cotxcot2x —cot2xcot3x—cot3xcotx=1 53
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 Equations)di'}l’v‘&&f'j}:@ 3.5
- S CE e Bu 8L 25D 0m JE G S (variable) Ut P b5
Lo 7 B 1B cos walsinx St £ oy S AL b S el ST oAU
Sl £0<x<2m fLobrc (el x 5058 an s dedies
(general FUF et s J L el QU2 5 2s bt B g s Gelsz g i
LS L 2534t 2L solution)

_SUstert ot SIS S e

L L f U Lsinx = \E =il-18J 6

7 3z B

. 2. s . .
sin— =sin| r—— |=sin—=— = o &
Fos{ 5L oS =P =T s S

; 2
Sl eblix = {m% Lt

. 1 ‘
_’ZE/()L’”J’J'){L tan x = NG :JJL»‘19JC’



tan(27r—£j =—t T__ L
6 6 \/g /3!
117 1
n—m——

11z 5«

S Lo

S & Frsdt A L S kUi dui A

neZJgx=nrbsiny=0

neZ u%x=(2n+1)0%‘¢t¢)cosx: 0
_Ziq.'/'/c/,lf‘/éf«’d}g/ﬂﬂ?'
Ll By S 1.

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

—rsinx=sinyfi s

TV an XY g

sin

X ) )
2cos [ sinx—siny=0

AlmB ARy L cos 22

sin =0 2
¢

iu“lx+y:(2n+l)£Lu=n7zuwneZ
= 2 2% 2 -
x=2nr+y+Dr -y x=2nr+y yznel
x=Qn+)z+(-1)""y L x=2nx+(-1)"" Jg nel iw
< bn U LA U
x=nr+(-1)'yJgneZz
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neZJgx=2nrtyc Mt cosxzcosy“iz:yulx:w&giﬁcf/ 2k

< cosx=cosy Sl s

cosx—cosy=0 ie. —ZSinHTysinu:O
sinx;yzo L sin Y =g éu’l
neZuLﬂ%znn L x+y=n7z éu’l
neZJygx=2nr+y L x=2nmr—y ﬁ

neZygx=2nrty qf,u’l
. . 7[ =z
o heg tanx = tan y T AP Sy s IS e 3
neZ J@Zx=2nrty

—tanx=tanyJ s

tanx—tan y =0
SIn X COS y — socxsin y ﬁ
(S5 ) sin(x—y) =0 <2
neZJgx=nr+yc Mg x-y=nz éd”

. 3.
_ér)afd’{smx:—jz()dt‘»

,_\/§_.7r_. T\ . 4rm
Six = —===—sin=sin| x+ = |=sil—c s1e Jy

) . 4r
e bz sinx = smT <J,,—J’

l’lEZUL{ZX:I’lﬂ'-i—(—l)n%
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" 4
Fe Fed i sing=-0L £ P3G S
_u.;h.ﬁl..ﬁ!uﬁ'{.;J\AL,?ZUMUL{J‘VL;?J%Z,/A_;? sinx = —?4}.5

1 .
gy cosx=2 01

1 T
cosngzcosg%uké_m J’

neZUlﬂx:2n7ri% éJ’
_é‘f[ tan2x:—cot(x+§j ZZJC"‘

tan2x=—c0t(x+%j=taﬂ(%+x+§)%u’gz_m Jg

tan2x=tan(x+5?ﬂj (
Sz
neZusz2x=n7r+x+? éj,u’!
St
neZuquxzmr+? L

-éf/sin 2x—sindx+sin6x =0 23JC’*‘
Ibacﬁ(glaﬁz/}/i}’:pbw ‘_f

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

ie

1
cos2x:§ L sin4x =0 er
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cos2x = cos% L sindx =0 ie

nel xznﬁi% L dx=nr L
LT _nz

neZyyg XEmmEL b S ie

-éd’f2coszx+3sinx: 0 24JL‘>
-‘aﬁclgwgf@w/au,u J’

2(1-sin” x)+3sinx =0

EL o

2sin’ x—3sinx=2=0

(2sinx+1)(sinx—-2)=0 L
sinx =2 % sinx:—% igl

(Sudefy?sinx =2 £

) 1 . Iz
SINNxXx=——=8SIn—— |
> e eV

YLy SL U
}’IEZUL{ZX:I’UZ'-F(—I)W%

347
-2 e FGenera) $5s! (Principal sl U lsla ) 3
secx=2 » tanx=+3
cosecx =—2 4 cotx = —\/§ 3

AL oSSt

cos3x+cosx—cos2x=0 .6 cosdx=cos2x 5
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sec’2x=1—tan2x g sin2x+cosx=0 .7

sinx+sin3x+sin5x=0 .9
Sed
- ) 5 . 12 . 37 &
//dd/ sin(x + y) uj‘(jbuﬁ &/g/»ui»ymxulﬂ cosy = 3 ¢sinx :g/'/’ZSJV
e
Suzen S

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

coszle—sinzle—i:E o
25 25 g

coslei% “iu’l

- Lj)cos xﬁiu’k‘; e &/4_/;»;.6.{/

cosx=—% LU

144 25
siny=1-cos’y=1-—="" o
Y Y569 169 S

. 5
-+ e
sin y T u’J
W3 . 5 .
uﬁ(i)muu:‘fg!cosym siny = 13 ,,iJ'-LLc«}" siny c9)ﬁruﬁ dJ;/‘»y,fﬁ.’.’/
< n Uty

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

S p26 )0

Cos2xC0s§ - Cos3xC0s9—x = SinxSinS?x
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S

_c‘:.u:l:g/lﬁ

LHS= %{2C0s2x€0s % - 2C0397x C0s3x}

:l Cos 2x+£j—C0s 2x—£j—C0s 9—x+3xj—C0s 9—x—3x)
2 2 2 2 2

C0S5—+COS3—X—C s———Cos
2 2 2

15x

l -2sin
2

3x ICSS_x_C 15x
22 2
5x  15x 5x 15x) |

_+_
22 lgul2 2
2 2

= —SmeSzn(—%j SlnSxSln% =R.H.S

-éﬂ‘”c«foTang 276
f_’ o S

2Tanx
1-Tan’x
2Tan z
8

2X——

Tan2x=

!

Tan—=
" 4 1-Tan? z
2y

l=—"5 _sy=TanZ 2.
1_y2b./y ang .é-u‘:

Y +2y-1=0 (

£

:ﬂ:_liﬁw

_awy Tan—iu"ajiy‘u"dzﬂ fr'/
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Tan% = \/5—1 éu’l

. X X . X 37[ 3 z o
_é‘,’bfuf'éJTanEmCosz‘SmE‘ﬁ<x<7‘Tanx=Z/, ZSJU’

_‘L(j?Cosx‘ﬁ<x<%f)[ J’

EET o
2 2 2 4

oo X g X
LLJ”COSEJ,IK%@U":SME U

Seczx=1+Tan2x=1+2:§ o
16 16 .

4 , 16
(?f{)Cosxz—ggCos x=2—5 éu’l
28it X —1-Cosx=1+2-2  _,
2 55 .

9
2Sin2£=— I
2 10 "iu’

3

¢ L) )Sin—=—
(S ) Sin= == L
2C052—:1+C05x:1—£:l )
55 :

1
Coszf:— I
2 1 "iu

1

¢ Cos—=———
v NI b

Sin 3 1o

Taniz 2 _ x| — =-3

2 oy W10 1 LU

Cos’x + Cos” (x+%)+€os2 (x—gj = % féyb 29J¢‘
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_c‘_u’g;/L’z JP
2 27
1+Cos| 2x+ — 1+ Cos| 2x——
. S_1+Cos2xJr 3 N 3
o 2 2 2

= %{3 + Cos2x+ Cos [2x + 2?7[] + Cos (2x —2?7[}

= %{3 +Cos2x+2Cos2xCos 2?7[

= %{3 +Cos2x+2Cos2xCos (7[ - %j

= %{3 +Cos2x+2Cos2xCos y

R.H.S

98]
t\)lw L

= %[3 +Cos2x+ 2C0s2x] =

3T 0
Sk

2C0s£C0s9—ﬂ+Cosi—;z+Cos51—Z=O 1

Sinx—Siny) Sinx + (Cos3-Cosx) Cosx=0 2
( y

(Cos x — Cos )’ + (Sin x — Sin y)* = 4 Cos’ x+Ty 3
(Cosx—Cos y)’ + (Sinx—Siny)2:4Sin2x;—y 4

Sinx+Sin3x+Sin5x+Sin7x=4CosxCos2xSin4dx -5

(Sl'n7x + SinSx) + (Sin9x + Sl'n3x)

=Tanbx .6
(CosTx + Cos5x)+(Cos9x + Cos3x)

Sin3x+Sin2x—Sinx =4 SinxCos%Cos%c 7
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8

‘?uﬁéla/ﬁjx Tanx =—

-‘Luféjé./.:x Cosx = —

o

-c;.ufﬁjg/»x Sinx =

(Summary) oo
[ =10 V- bleysl I8 £ 0 ‘Lr}."ﬂgf.’uﬁo//bugtcléygfif}ugﬁ .

oG
‘
C.
oy
X
<
N
&
e
(S
2

S
N
G,
o
L\
X
x.:if\
C.
\on
2

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

Cos(2nm+x)=Cos x
Sin(2nm+x)=Sinx

Sin (-x) =-Sinx

Cos (—x) =Cos x

Cos (x + y) = Cos x Cos y — Sin x Sin y

Cos (x—y) = Cos x Cos y + Sin x Sin y

® & 6 6 6 6 O O o0 o

COS(g ~ x) = Sinx

2

Sin( g —x) =Cosx
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Sin (x +y) =Sinx Cos y + Cos x Sin y

Sin (x—y) =Sinx Cos y— Cos x Sin y

Sin (E+ x) =Cosx Cos (E+xJ =-Sinx
2 2

Sin(n—x)=Sinx Cos(m—x)=-Cosx

Sin(m+x)=-Sinx Cos(n+x)=—Cos x

Sin(2n-x)=-Sinx Cos(2n—x)=Cosx

h—/‘u*u’(u/u&é ( /)’y‘x,.d’/ ‘fif‘;/

tan x + tan y

t ———T7 )

an(x+y) l—-tanxtan y

tan x —tan y

tan(x—y)= ————=

an(x y) 1 +tan xtan y

S PET X E D) sty 1S5

cotxcot y—1

cot(x+y)=

( ) cot y+cotx

cotxcoty+1
cot (x— y) = XXV *

cot y—cotx

s J 5 ., l—tan®x
cos2x=cos x—sin“x=2cos"x—1=1-2sin X=——75—
1+tan” x

) ) 2tan x

sin2x =2s8inxcosx = ————

l+tan” x

2tan x
tan2x = ———

1-—tan~ x

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

3tanx —tan’ x
tan3x=——  °

1-3tan’ x

2

* 6 ¢ o o
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+ —
cosx+cosy:2cos%cosx 2y (i &
. X+y . x—
COSX—COS ) = —2sm%sm al 2y (ii)

. . X+ -
sinx +sin y = 2sin % cOs % (iii)

erysinx;y

2C0SXCOS Yy = cos(x+y)+cos(x—y)(i) TS

sinx —sin y = 2¢os (iv)

—2sinxsiny = cos(x+y)—cos(x—y)(ii)

2sinxcos y =sin(x + y)+sin(x - ) i

2cosxsiny = sin(x+y)—sin(x—y)(iv)
nel yzxX=m.,sinx=0 ¢

I

neZgzx=(2n+l)=c lycosx=0 o

[\

nel yyzx=nm+(-1)'y o _lbegsinx=siny o
nel yzX=2nnty . Iy COSX=COSy
neZuwx:Znn+yc_ujb,.gtanx:tany
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o . (476) 2t ST i § A= T U ot e L AP0 52577
e Yy &“ Al él}ﬁl/(um AD)ILAU s1(600AD) St (598AD)
2 t{uw?e“;é/c,/“(ﬂ!d}:ﬁu‘f&tg_f.sfuﬁvdg:,ug,/ij,rﬁt,?!,m
L bn et b Qean e S UK (2 2 LT D S0t
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(Sine FESine sl & 2 1 sine & L3157 50 56 6 QUK 5 ase U Jiakn
—e Gkl u"‘gwtbaq;(figéj_éu@ﬂzu CT6 Cfunction

uszé_;(Formulas)JgJL‘a”iié_/ﬁ"‘ﬁgﬂ‘@&vé_(% 3 600AD) LA
(A+B)U < b1t Yuktibhasa }?(K Malayalam & (§42 (] 3% - st 03lJ & 90° ol
FlioF:72°54° 36" 18° el es § Cosines lSines ~< s? § 51 Lsine
—e(§rd

&_sirJohn F.W.e Bzl & o FsCos x /9 Sinx P e Jo 25 c0s™ x. sin™' x
jL/LJ/L»L&G/,!Jg,u4/k(u%)ﬁ(%}£B.c 600),’L‘KThales.u2)/Z;{
I E L 78S Cysamid) 7E e e Jlo 612
RV SO | GE ST A Sy O & O L LA P e

H #&

= ; = tan (sun's altitude)

tan= (dﬁ’ic/ﬁ/é/KUfb/:'d/@/r’)
K&QJQ&LU&UV{LJ’K(EU%’/J%‘“?FGgf/ugé’_ThalesJ/‘Lt'lgL{
e bt UE Qe o Lol S e S UL S
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