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(Trigonometric Functions)

¢ A mathematician knows how to solve a problem,
he can not solve it. — MILNE +
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3.3 fTrenofadia wem (Trigonometric Function)
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cosx=add sinx= b
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OM? + MP>=OP> @ + 5 = 1

TH YR THE g0 W YIS fag o fog, g9 U © f
@+ b’=13 cos’x+sin>x =1
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—1<sinx<1dAM —1<cosx<1

d: y=sinx T y=cos x sl Uia G arEifesh Gl s == ¢ a1 TRER
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T @M 5 sinx A cos x o AMI &1 a0 21 % ITE TR St 81 o,
cosec x T sec x & AHI 1 Ff A 21 % o1 TR Bl 31 &H 37T SFTea8 o
tan (7t +x) = tan x T@A 81 WY, tan x % AAl § a0 7o G99 R St &, =ifh
cotx, tan x 1 Tk €, 39 Al | off a0l © & qvEd TR et 21 Brepofadia
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A A
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2,-17 2 )
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y=secx y = cosec x
ATeRTd 3,12 3TTeRfd 3.13

IETEI0T 6.3 cosx= — % B 3R x gaia gt o feerd €, f o uiw St
e

. . 5
T R cos x =f§,€'ﬁrqﬁﬁﬁsecx=—§
5
379 sin’x + cos’x = 1 A sinx = 1 — cos’x
o] 16
Z" 12 :17_ [ p—
sin?x 55 >s
. 4
Hd: sSinx ==+ —
5
<fe x g =qefer & |, @ sinx T HH FOMHE AT ST
. _ gk
sin x 5
o9 9% off wa B © TR
_ 3
cosec x =~
H:, BH U B
sin x 4 coS x 3
tan x = = — aAq1 cotx = —; = —
COS X 3 sin x 4
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IS0 7 9 cotx=f%%ﬁaﬁ1x%ﬁﬂa§ufmﬁﬁaﬁ%,aﬁmﬁaﬁﬁwﬁqﬁa
el I A RIS

. 5 . 12
& Hifw cot x =7E’g'qqr€[% tanx=f?
ajla 2 _1+t 2 _1+ﬁ_@
SeCc X an-x 75 75
13
Hd: secx =+ —
5
<ffer x fgcdtar =rqarfer & feera ?, sec x 1 O FROMTHS BRI FHIT
_ B
S€C X = — 5
o9 9% off ra e © TR
COS X =——
13
T: &H U ?
o _, 12 S._12
sinx = tan x cos x = (— S)X(— 13)— 3
qo N
s sinx 12
31z
SETEIT 8 smTaﬂmmﬁﬁm
%l g9 SMd € T sinx & AFl § Sfatet 21 % 9vE TR Bl 21 gafn
NE)

1L S N
sin 3 =sin (10w 3)—s1n3— 5

FETETUT 9 cos (—1710°) kT HME T KIS

%ol A S & T cos x o Ml | SFeRIel 200 A1360° o 9= g it 81 3afe
cos (=1710°) = cos (—1710° + 5 x360°)
=cos (—1710° + 1800°) = cos 90° =0
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frafafad wei o ofe st Bermifada weml 1 99 9@ R
L. cosr=— xR el 4 e

2. sinx=§,x§@‘d@ﬂfﬂﬁﬁaﬁ%l

3. cotx=%,x§?ﬂqa§afmﬁﬁaa%|

4. secx=%,xa§9ia§afmﬁﬁ%%|

5
5. tanx=fE,x§F|'\{ wqafer o feera 21

YT & 6 F 10 o HH G HIfeT:

6. sin765° 7) cosec (— 1410°)
o g 0 o g
. tan 3 . sin (— 3 )

157
10. cot (— T)

34 T ®mUT Sk A IR IR W FreRviidE wem (Trigonometric
Functions of Sum and Difference of two Angles)

T 9 A ' S GEedl (HI0n) o A U R o fo Semivifadia werl qen sd
Geiferd STeh! il a1 1| 39 Gad | 3 gt IRomd i &n e geafaest
FE| W 3@ B

1. sin (—x) =-sinx

2. ¢cos (—x) =cosx
e BH P AR TRumm fag wal:
3. cos (x +y) = cos x cos y — sin x sin y
g1 gd W fo=m ifSe, fSwer shs qa fag W 81 9 f i POP,, x den
P OP,, yT T HIP,OP,, (x +y) B A: HFN %W P,OP,, (- y) €l 3W: P, P,
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P, (cos x, sin x)

— <

P
X'<€

P, [cos(x + y), sin(x + y)

P, [cos(-y), sin(—y)] ~——]

A\ 4
Y’

3TTeRTd 3.14

65

P, q P, o fe¥meh P (cos x, sin x), P, [cos (x + ), sin (x + )], P, [cos (- ¥), sin

(—»)] 3P, (1, 0) T (3THfa 3.14)1

fassit P OP, @21 P OP, W fomm wifsrml & wafmam € ()| s|fa PP, 3R

PP, TR € T FH 1 I FH R
P P? =[cosx—cos (—y)] + [sinx—sin(-y)]
= (cos x — cos y)* + (sin x + sin y)?
= cos’x + cos? y — 2 cos x cos y + sin’x + sin’y + 2sin x sin y
=2 —2 (cos x cos y — sin x sin y) (F?)
REE P,P,> =[1-cos (x +y)]*+[0—sin (x + y)]?
=1-2cos (x +y) + cos? (x +y) + sin® (x +y)
=2-2cos(x+y)
Fifs PP, =PpP,%H 90 & PP2=PpP2
AT, 2 —2 (cos x cos y — sin x sin y) =2 — 2 cos (x + )

31d: cos (x +y) = cos x cos y — sin x sin y
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4. cos (x —y) = cos x cos y + sin x sin y
qAafdr 3 § o WM W — y WH W

cos (x + (= y)) = cos x cos (— y) — sin x sin (— y)
Tq cos (x—y)=cosxcosy+sinxsiny

n .
5. cos (E_x) = sin x

Wﬁw4ﬁx$wm§amy$wmx@ﬁquﬁ%

T T oo .
cos (5—x)=cos B cos x + sin B sin x = sin x

n
6. sin (E_x) = oS X

TAGHRT 5 &1 ST HE W EH U0 2

S S DT_[ITE_xE[I:_
sm(2 )—cos@ BE %—cosx.
7. sin (x + y) = sin x cos y + cos x sin y
&1 5§
(n C Omn C
sin (x +y) = cos BE_(X"‘J/)E:cos E(E_X)_yE

T . T .
= cos (E—X) cos y + sin (E—X)smy

=sin x cos y + cos x sin y
8. sin (x —y) = sin x cos y — cos x sin y

Ife &0 FoER1 7 § y o WM W —p @ o I JROmH 9 2

9. xRy STYH T I ARt 3, 4, 7 R 8 H W W BW FreAfafad
R R T

m . . T

cos (E+x) = —sin x sin (E+x) = CoS X
cos (TT—x) =—cos x sin (TT— x) = sin x
cos (TT+x) =—cos x sin (T+x) =-sinx
cos (2T — x) = cos x sin 2TT— x) = —sin x
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T YN o | 9RO tan x, cot x, sec x TS cosec x o 11T sin x 31X cos x
Tl o RO 9 e § R ST Eed 2

10. aﬁx,yaﬁ'{(xw)ﬁﬁaﬁé gwquﬁ%?ﬁ,

tan x +tan y

tan (x +y) = 1-tan x tan y

FfE x, y M (x + ) H I HE gf_ﬂ fawm Tqomer =T z, THAIT cos x,
cos y a4l cos(x+y)¥1?1‘*lﬁ%l Ad

sin(x+y)  sinxcosy+cosxsiny

—+ = = . .
tan (x +) cos(x+y)  cosxcosy—sinxsiny

39 3R B H cos x cos y, ¥ Ta9Iid i W &9 I 2

sin xcos y ¢ cosxsin y
COSXCOSY COSXCOSY

+y) = - :
tan (x +) COSXCOSy  sinxsiny
COSXCOSY COSXCOSY
tanx +tan y
" l-tanxtany
tan x —tan y
11. tan (x—y)

~ 1+tan x tan y

Ife FeEfeR 10 § poh TIM W -y W@ T, 86 I ©
tan (x — ) = tan [x + (- )]

tanx+tan(-y)  tanx—tany

l-tanxtan(-y) l+tanxtany
12. =g x, y aem (x+y)'ef'a7:|'ﬁ'§ oft =RIoT TE,EETWW%,H\T

cotxcot y—1

cot (x+y) = cot y+cotx
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13.

14.

Tfora

FAIE x, y A (x + ) FION H G g o Equﬁ%,msinx, sin y
Al sin (x +y) Y & 21 o

cos(x+y) _cosxcosy—sinxsin y

cot (x+y)=— . .
sin(x+y) sinxcosy+cosxsiny

9 SR B B sinx sin p, ¥ fawfog w0 W, g9 U @

e cotxcoty—1
cot(x +) = cot y +cotx

cotxcoty+1_ . . .
cot (x — )= OVt oy A x -y, U TR T E
cot y —cotx

IfE FeEfieh 12 W poh TM W —y T@d 8 d eH ST e I 2l

1—tan’x

cos 2x =cos’x —sin?x=2cos?’x—-1=1-2sin>’x= ———
1+tan” x

g9 S © T

3: TH UM & cos 2x = cos2x —sin?x =

15.

cos (x + y) =cosx cosy —sin x sin y
Yok T W x, W ql, 89 U ©
€0s 2x = cos*x — sin’x

=cos’x — (I —cos?x) =2 cos*x — 1
g cos 2x = cos* x — sin’x

=] -sin’x—sin*x =1 — 2 sin’x.
cos® x—sin’ x
cos® x+sin 2 x
I 3 B cos?x W fadfsig & W, 89 U@ ¥

1—tan® x b

2x=—————x ZnTt+ — & % 2
cos 2x 1+tan2xx nTt ZG%Tn‘{UTW%

2tan x

sin 2x = 2 sinx cos x =
1+tan® x

g9 9 © T

sin (x + y) =sinx cos y + cos x sin y

yoh T R x W@ W, B9 U B:
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sin 2x = 2 sin x coS Xx.

2sin xcos x

q: sin2x="__5 . . 2_
cos” x+sin” x

Y% TS hlcos’ x U fawifod &+ W, g9 UM B

) 2tan x
sin 2x = 1+tan’ x
_ 2tanx . 5 &
16. tan2x= 0% oy zpm+ — S&T o YUl 2
1-tan®x 2
&1 5§
tanx + tan y
tan (x +y) = 1 —tanx tan y
. 2 tan
Y& WA R T W, T W T, tanzlet—f
—tan” x

17. sin 3x = 3 sin x — 4 sin’x
T UM T,
sin 3x = sin (2x + x)
= sin 2x cos x + cos 2x sin x
=2 sin x cos x cos x + (1 — 2sin*x) sin x
=2 sin x (1 — sin*x) + sin x — 2 sin’x
=2sinx—2sin’x +sinx — 2 sin’x
=3sinx—4sin’x
18. cos 3x =4 cos’x — 3 cos x
W UM T,
cos 3x = cos (2x +x)
= co0s 2x coS x — sin 2x sin x
(2cos’x — 1) cos x — 2sin x cos x sin x
(2cos?x — 1) cos x — 2¢cos x (1 — cos’x)
=2c0s’x — cos x — 2cos x + 2 cos’x
=4cos’x — 3cos x

3 tan x—tan® x T .
tan3 x=——— = F= : |
19. 1—_3tan’ x 3x;én11:+2 S8l n ‘3955%

9 UM €, tan 3x = tan (2x + x)
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_2tanx
_tan2x+tanx  1—tan’ x
I-tan2xtanx | Z2tanx.tanx

1—tan® x

+ tan x

_ 2tan x + tan x — tan’x _ 3tan x — tan’x

1— tan’x — 2tan’x 1—3tan’x

+ —
adif 4 COSx 4
2

20. (i) cos x + cos y = 2cos

L Xty . ox-—
(ii) cos x — cos y = — 2sin Tysm—y

xty xX-y

(iii) sin x + sin y = 2sin cos

2
(iv) sin x —sin y = 2cos HTySin%

&0 W € T

cos (x + y) =cos x cos y — sin x sin y .. (1)
3R cos (x —y) =cos x cos y + sin x sin y .. (2)
(1) X (2) F Sed TF T W, T UL T,

cos (x +y) + cos(x —y) = 2 coS x COS y .. 3)
3R cos (x+y)—cos(x—y)=—2sinxsiny .. (4)
R i sin (x +y) = sinx cos y + cos x sin y .. (5)
3R sin (x — y) = sin x cos y — cOS X sin y ... (6)
(5) 3 (6) ! Shed TH A W, BH UN T,

sin (x + y) + sin (x —y) =2 sin x cos y - (7)

sin (x +y) —sin (x —y) = 2cos x sin y .. (8)

e fhx+y=0dqAMx -y = ¢, AT

(i)

(3), (4), (7) A= (8) | x 3R y & A TR W, TH A ¥,
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cos 0 + cos ¢ =2 cos (%4)]008 (Td)]

cos 0 — cos ¢ =—2 sin (e;d)]sin(e_d)]

2

0 0—
sin @ +sin ¢ =2 sin (%4)]008 (Td)]

sin O — sin ¢ = 2 cos (tzd)]sm (%)
Fifeh 0 AT ¢ I IS AT G HH Hehd €1 BH 0 oh T W qU1 ¢ o TIH
Wy @ W, B UM &

X+y X—) L X+y.. x—y
cos x + cos y =2 cos cos ;COS X —Ccosy=—2sin sin—-—,
2 2 2
. . . Xty xXx—y ) Xty . X—)y
sin x + sin y = 2 sin Cos > ;sinx —siny =2 cos > sm—2

Wﬁ%“[%@%ﬂﬁﬂ‘?ﬁﬂmqﬁ%:

21. (i) 2cosxcosy=cos (x+y)+cos(x—yp)

(ii) —2 sin x sin y = cos (x + y) — cos (x — y)
(iii) 2 sin x cos y = sin (x + y) + sin (x — p)
(iv) 2 cos x sin y = sin (x + y) — sin (x — y)

saeor 10 95 *ife:

3sinEsecE—4sin5—ncot£=1
6 3 6 4
T qe] = 3sinEsecE—4sinEcotE
& - 6 3 6 4
3124'(Tcnj134'7E
=3x — XD _ —(x1=3— —
5 sin 6 sin

1 o
=374><E =1 =111 9&
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FETET0T 11 sin 15° 1 H A@ HISC)

&1 sin 15° =sin (45° —30°)
= sin 45° cos 30° — cos 45° sin 30°
R EE RS U B B
V22 22 22

137
I3l 12 tanU WII'FTK{IT‘T% ST

137 TE+£ l—tan rzt
Tol  tan D = tan 12 = tan 12 4 6

tan " —tan 1—L
4 6 _ \/§ :\/:—3-_1:2_\/5
1+ tan~ tan 1+L V3+1

NE]

saeor 13 fag ST

sin(x+y) tanx+tany

sin(x—y) r tanx—tan y -

o1 B9 UM ¥,

A sin(x+y) sinxcosy+cosxsin
a9 =—; == J - J
sin(x—y) sinxcosy—cosxsiny

39 3N B I cos x cos y W Tauie 4 W, g9 W ¥,

sin(x+y) tanx+tany

EIRIREE = ue

sin(x—y) B tan x—tan y
3EEIT 14 @y

tan 3 x tan 2 x tan x = tan 3x —tan 2 x — tan x
&1 BW SMA B T 3x=2x+x
ESIlY tan 3x = tan (2x + x)

_ tan2x+tanx

tan 3x
R 1—tan 2 xtanx
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a0 tan 3x — tan 3x tan 2x tan x = tan 2x + tan x
a0 tan 3x — tan 2x — tan x = tan 3x tan 2x tan x
a0 tan 3x tan 2x tan x = tan 3x — tan 2x — tan x

IETEI0T 15 T9g IS
COS(E'FXJ'FCOS(E—X]:\/E COSX
4 4
Te WARHEH 20(i) H1 ST FE W, T UL T,

T cos E+x + cos E—x
ERIEEES , ,

= 2c0s 4 cosS
2

Y 1 o
=2cosz cosx =2 x NG cos X = [ cos x =TT 9

cos 7x + cos 5x
ISTETT 16 ﬁ:'@ a,ﬁﬁ.rq — XX =cot x

sin 7x — sin 5x

Tl HeEHeRTE 20(i) 9O 20(iv) 1 W HH W, BH UM ¥,

Tx+5x Tx—5x
S cos

2co
ERIEEE 2__ 2% _ oty = v
+ . - ;
2COS 7x Sx sin 7x Sx sin x
2
sin5x—2sin3x+sinx
saretr 17 fag wifeg =tanx
cosSx—cosx
o1 B9 UM B,
o sin5x—2sin3x+sinx  sin5x-+sinx—2sin3x
T e = =
cos5x—cosx cosS5x—cosx
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~ 2sin3x cos2x—2sin3x _ sin3x (cos2x —1)
- —2sin3xsin 2x sin 3xsin 2x
l-cos2x  2sin’x .
= =T = tanx = T 9&
sin2x  2sinxcosx
fag wifsu:
. NPT tzn 22_2n+ 277500827: 3
. SIn° — T C ——tan® —=—— . mn-— — R——
6os3a42 s6cosec6 )
5 .
3. cot22+cosec—n+3tan2£=6 4. 2s1n23—n+200s2£+2se02£=10
6 6 6 4
5. M Jd hifSQ:
(1) sin 75° (i) tan 15°
THfefad & fag S
cos| L —x |cos| Z =y |—sin| E—x|sin| X =sin(x+y)
6. 1 1 Y 1 1 Y Y
b1
tan | —+Xx 2
[4 j [1+tanxJ
7. =
b I—-tan x
tan | ——x
)
o cos (m+x) cos(—x)  JI N
. b
sin (T —x) cos [2+xj
3n 3n
9, cos ?+x cos (2m+x) | cot 7—x +cot 2n+x)|=1
10. sin(n+ 1)x sin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x

11.

—

cos (%Tn+x]—cos (%—x] = —\/Esinx
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14.
15.

16.

18.

20.

22.

23.

25.

Frepofad vem 75

sin? 6x — sin’4x = sin 2x sin 10x 13. cos? 2x — cos? 6x = sin 4x sin 8x
sin2 x + 2 sin 4x + sin 6x = 4 cos’ x sin 4x
cot 4x (sin 5x + sin 3x) = cot x (sin 5x — sin 3x)

cos9x —cosSx sin2x sin5x + sin 3x
B ) = - 17. —— =tan4x
sinl7x — sin3x cos10x cos5x + cos3x
sinx —siny xX—y sin x + sin3x
L ~fam 19, —————— = tan2x
COSX +COSy 2 cosx + cos3x
sin x — sin 3x . cos4x + cos3x + cos2x
—— 5 = 2sinx 21. — - - = cot3x
sin” x —cos” x sin4x + sin3x + sin2x

cot x cot 2x — cot 2x cot 3x — cot 3x cot x = 1

4tan x (1 —tan’x)

> - 24. cos 4x =1 — 8sin® x cos? x
1-6tan“x + tan"x

tan 4x =

cos 6x =32 cos® x —48cos* x + 18 cos? x — 1

ferferer 3qrgvor
3

IETEOT 18 Af% sinx=g, cosy=—%%,ﬁﬁxﬂ?«'ﬂ y &I fodta wqater o fed =i
@ sin (x + y) HT T TG HIfQ)

T BH G E
sin (x + y) =sin x cos y + cos x sin y .. (D)
9 16
3= cos!x=1-siPx=1-—=—
25 25
4
zafeaT cosx=ig
Fifer x fgdta =qefy o feerd 2, o1@: cos x FUMHS 21
4
HAd: cCoOSx = ——
5
- - : s . 144 25
iny=1- =l-—=—
ST TSI T 60 T 169
) 5
3’[81%[ s1ny=J_rE
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Fifen y fgdta =qete § feem 2, siny oAt 21 g@ag siny=%%l sin x, sin y,
cos x T cos y &1 W THIEHTT (1) H TH W, 89 I €,

sin (x + y) =§x(—2j+[—ijxi __36_20__56
570 13 513 65 65 65

9 ) .5
IE1ET0T 19 fag SifS: cos 2x cos%—cos 3x cos;x =sin 5x sm?x
T B9 UM €,

. 1
qE] ge = 3 {2005 2x cos% —2cos 9_2x cos Sx}

:l cos 2x+£ + cos 2x—z —cos %+3x —cos 9—x—3x
2 2 2 2 2

[ 5x 3x 15x 3x| 1] 5x 15x |
= —Lcos— +COS— —COS—— —COS— | = —Lcos— — cos—J
2 2 2 ) 2 1 2 2 2

5x 15x 5x 15x) |
1 =\ PRy
—| —2sin 2 2 sin 2 2
=2 2 2

: [ 5x ) . S5x o
= —sin5x sin —? = sin5x sm? =T/ 9e]

T
ISTEIUT 20 tang?ﬂmaﬁﬁﬁm

I

T AE ey x=g€i?ﬁ2x=z

2 tan x
Ad tan2x = 3
1—tan” x
2tang
T tan— = )
l-tan”—
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AT = tan =

HIH y—tan8 _1—y2

El Y +2y—1=0
24242

BRI y:T:_liﬁ

?ﬁﬁ%gﬂﬂﬂ@ﬂfﬂﬁﬁl’ﬁ%,y=tan% TR 1 3T

tanE \/5—1

<=
3 3n X X X
IETEI0T 21 IR tanx:z,n<X<?,?ﬁsm5,cosE qen tangéanﬁsnﬁﬁﬁm

. 3
To HfR n<x<7n 2 THT cosx SRUMCHS Tl

n_x 3¢
I 2 2 4

X X
Wsinzﬂﬂmmﬁm COSEWC B

9 25
el sec’x=1+tan’x= l+—=—
16 16
16 4 .
zafeTT cos’x=— FAcosx=—— (FH?)
25 5
. 45 4 9
39 2sin> = =1- cosx = 1+—=—
2 5 5
X 9
e _
Q'H'FFI'Q sm2 10
x 3 .
el in—=—— (&7
Sln2 m ( )
4 1
2 — =1l-—=-
T 2cos 1+ cosx s s
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1

X 1 X .
zgfeTu COSZEZB a0 cosz=——10 (Fi?)
X
x sm2 3 (_ /—10‘\
Ad: tan — = = X =-3
2 x 10 L 1 J
cos—
2

IETET0T 22 Tag whife: coszx+cosz(x+§]+cosz(x—§]zg

T B9 UM ¥,

1+ cos 2x+ﬁ 1+ cos 2x—ﬁ
o 1+cos2x 3 3

T T = + +
“ 2 g 2

:l 3+ cos 2x+cos 2x+2—7t + cos 2x—2—n
2 3 3

= % 3+cos2x+2cos 2x COS%:|

3+cos 2x+2cos 2x cos [n - %H

N | =

N | =

3+cos2x—2cos 2x cos g}

3 .
[3+cos 2x — cos 2x| =3 = =t T

N | =

T 3 T fafaer gymaeit
fag =i
T 91 3n Sw
1. 2cos —cos—+cos —+cos —=0
13 13 13 13

2. (sin 3x + sin x) sin x + (cos 3x — cos x) cos x =0

X+
3. (cos x + cos y)* + (sin x — sin y)* = 4 cos? y
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(cosx — cos y)* + (sinx — sin y)* = 4 sin?
sin x + sin 3x + sin 5x + sin 7x = 4 cos x cos 2x sin 4x

(sin7x +sinSx) + (sin9x +sindx) -

(cos7x+cos5x) + (cos9x + cos 3x)

X 3x
sin 3x + sin 2x — sin x = 4sin x cos E cos 7

. X X X
ﬁwﬁ@ammﬁsinz,coszam tan = AT hifera:

8.

10.

*

L R 2K 2 2R 2R 2R 2% 2R 2% N 2

tanx = —%,x%?ﬁ'q ﬂ@ﬂfﬂﬁ%l 9. cosx =—§,x§'¢ﬁ'€l ﬂ'g[ﬂfﬂﬁ%l

, x Tt =qafa & 2

, 1

Slnx=4—
.

I Weh o, FSreht 59 7, =19 1 ofalg / 92 ohg T Adia v 0 Aga ¢,

qAI=r0

Wm=%><%ﬁrm

fealt A= 152) RERERE I
T
cos? x +sin’x =1
1 + tan?x = sec’x
1 + cot’x = cosec’x
cos (2nm + x) = cos x
sin (2aw + x) = sin x
sin (—x) =—sin x
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

s
cos (E—X) =sinx
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¢ sin (%-X)=c0sx

& sin (x +y)=sinx cos y + cos x sin y
& sin (x — y) = sin x cos y — cos x sin y
s ) (T
@& cos| T TX|=—sinx sin| T1tX| =cosx
2 2
cos (T —x) =—cos x sin (T —x) =sinx
cos (T +x) =—cosx sin (T + x)=—sinx
cos (2m —x) =cos x sin (2nm —x)=-—sinx

. Hﬁx,yaﬁi(xiy)ﬁﬁﬁéwgmﬁrwwqﬁ%,aﬁ

tan x + tan y
tan (x +y) =

l1—tanxtan y
tan x —tan y
tan (x —y) = 1+ tan xtan y

¢ q&x,yﬁ?(xiy)ﬁ@ﬁgaﬁmnaﬂquﬁ%?ﬁ

cot xcot y —1

ool 1) = cot y +cot x

cotxcot y +1
& cot (x—p)= cot y — cotx

: _ 1 tan’x
@ cos2x =cos’x —sinx =2cos’x—1=1-2sin’x =5
1+ tan“x
. ) 2 tan x
¢ sin2x=2sinX cosx =————
1+tan“x
v 2tanx
tan2x = — >
* 1—tan’x
¢ sin 3x =3sinx —4sin’x
& cos 3x =4cos’x — 3cosx

3tan x—tan’ x

o m k= 1-3tan’ x
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x—
* () cos x + cos y = 2cos Y cos 222
X+y . x—
(i) cosx —cosy=—2sin Y sin Ty
x+ x—
@)  sinx+siny=2sin"—2 cos Ty
x+y . x-—
(iv) sinx—siny = 2cos Y sin 22
2 2
& () 2cosxcosy=cos (x+y)+cos(x—y)
(i) —2sinx sin y = cos (x + y) — cos (x — y)
(iii)  2sin x cos y = sin (x + y) + sin (x — )
(iv) 2 cos x sin y = sin (x + y) — sin (x — p)
UfagTiass _gsyfiy

t favar foRan < € fo Brepmifadt 1 sTem Teigem G § STRY gan
o1l SEYES (476 3.), SRR (598 §.) WRRT YeM (600 3.) T Areah Tt
(1114 )7 yq@ SRomEE 1 9 B2 on F8 Gt 99 9Rd ¥ geagd oI
el | A T A off Breeioifuf w1 semen Smy fh Wy 3t s
fafy saft oT9g off, T 9Rdra faf¥ o 91 81 ST W 98 9yl fove gR1 eToTe
T

IR | MY BreRvIiEdia ®er S8 fRet v 1 S0 (sine) 3R ®wer
o g &1 gd foervT fEsid (H&pa 9 # fawn T SAfasE &) | e
T ® fSEeht aneE it o sfieE o yga R

AR J2M (600 .) 7 90° § 3ifeeh, 0N oh sine oF #H o @ ¥ fa
ol HieTgdl IIATeal 1 HeTdTerd Aol § i Ffekd o1 | sin (A + B) o J9R i
T SN 21 18°, 36°, 54°, 72°, IME o sine AU cosine o TOYG WH AT
fedtar grn fw g 2

sin'x, cos! x, 3T &l =T sin x, =M cos x, 3T F TIF T FAT HH I
gaa SAfaufag Sir John F.W. Hersehel (1813 &.) R ST T & S SﬁTEﬁ
Gaferd FeAl o @19l Thales (600 €. &) <1 19 INE™ &9 § eI 37 81 3=
s & Her e &1 S o HI9H %1 99 WW B 39 T el U i
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SO o FEFE 3¢ a9 fufae 1 WeEadl & 9w Sk STl i o
WA foRe el F S @
H_*n

T = tan (g T I~AaI9)

Thales %! TYgI STeT 1 S 1 TN e 1 ot 57 o < 21 59 fog
I TAEY IS o S 1 T fmA ol S SR g "ol ye a1 e
Ty BySl &1 TEEd 9 WEiE 9RdE e o e 2
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