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fremufada wem

(Trigonometric Functions)

**A mathematician knows how to solve a problem,
he can not solve it. - MILNE **

3.1 9fiaT (Introduction)
w1 P 1 g e s et e A’
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3.2 ShIT (Angles)
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feuTTerd € il ShIVT SRUTIeHeR sheelidl € (3Thia 3.1) | fohelt o &1 =1, 5o (Sum)

B vired uRfae s
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it URfeR o= B

(i) EFTeTeR <RI 3TTeRfd 3.1 (ii) EUTTHeR ShIUT

I 98 WA B S ST ki U feufq o oifqw feufq @ SEE W 9 g 21 o
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: URfa® o= A
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TR T w1 feafd 9 uw o g i aifem sgsm B
T THE o S TRl € S, MG 3.2 W starf 3.2
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g HAST oL HIUT o foIu Ylaererer 21 SSE0M: T Ad g dfed & que o
AT T 107 o food § g Gehd € foh T 15 IReh ufd Tehe €1 89 101 o Ao
1 S 3T TR o Tava W wardd et e b fwa s €, 3 ferht | den
feem w2
3.2.1 {7t 919 (Degree measure) AR IRYH g © 2w WWW@@

triiammaﬂ(%)ﬁmﬁﬁwﬁmwmw%ﬂmﬁ%}s@w@mﬁ%

e feift =) e o qen T fie & S § fawifsa foren s &1 T feult &1 great
I Teh e gl 8, 38 17 9 fored € 990 W THE 1 Hidel 917 U Yehs sheeldl
2,78 1”7 9 fagd & a1eiq 1°=60, 1" = 60"

F® HIv SR AT 360°, 180°, 270°, 420°, — 30°, — 420° € I
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(e}
420 o A A
A N 30° > 420
B
B

TR 3.3
3.2.2 ?@WW(Radian measure)alﬁ'ﬂ'[ H A9 o fae E;{:Rgf TehTs ot %
518 eam umy Fed 71 3HE 99 (9 F B TH $HE 7)) kg WIF THE
TS o =19 gRI &4 10 i b ea A9 Hed g1 feptd 3.4 (1)-(iv) &, OA
URfeeh S © a1 OB 3Afa® oS 21 Mepfaal § vl fe@m 7w @ fSqes A/

1 Yfeem, —1 Hem, 1% feam aen —%%&Rﬂ%

vf
1/1
(i) B

@iv)

3TMFTA 3.4 (i) - (iv)
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T WA § b SohTE 59 o g i Uiy 21 Bl B 37d: GRS %1 TH
gof afighmn ohg W 27 Weam 1 v fafia w2l

g watgied ¢ o r B o1l T o1 o, r de1g 1 =9 ohy W T e a0
10T SAARA LT €1 BH WA € o6 o7 o THM =19 ehg W FHM HI01 A Hd B
w{feh r 5591 o g0 | r TS 1 =9 g W T FEFT 1 R0 ARG hidl €, TET

laﬁﬁwm%mé%@aﬂwaﬁrﬁam| 31a: AR Tk 9a, g+t B

r®, 9 HI S [ qen ohg W 3fafid v @ WeFd 7, 9 7 UM © R e=é

aqGl =ro.

P

3.2.3 IETT a9r arefad &S & WeT G (Re- U\ )

lation between radian and real numbers) 9T f&
FhTE I o1 oh%, O W € 1 99 W hfg foig A B |
iU 1 YRR 9ol OA ©, df I o =19 i oA 9 I 1!
% hg W A9 gRI 3ARd HivT i A9 eI § ured B
21 9 offe 93 & fog A R @9 3@ PAQ ©1 T faig 0
A areafas gEar v=a gsfela &war &, AP
YTCTh STEdfesh T ST § e AQ VNS SI&ifash
T <9 & (SMeRfA 3.5) 1 A &1 99 i SR W AP
1 =St &I fouda fen § AM | qen W@ AQ &l HEl
=1 faen & A A Yok arfas W& o d Afead A | )
g den foeima:l T§ YRR edd WM qen ardtas TF 35 Vo
Heratl & Tk qe1 GHE HE G 2

3.2.4 T3t aor ST & 9T GaeT (Relation between degree and radian) i
I, g T T HIU S © TRt w9 2n eI € 9 e 360° feult Wi €, sHfey

on fead = 360° A n ifETH = 180°
I Hee g oo A w1 felt a qen ferht Wy i eam A o oFw w2

nwﬁwmz—; 1 ST HTeh, BH I © TR

180° ,
_— 57°16" T@eaq

1 ez =
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1° = = e - 0.01746 e ()

D WH HI0N o el w9 qen T W & Gey et grelt § fau T €

fetht 30° 45° 60° 90° 180° | 270° | 360°
e | % | T | x| oz EL

6 4 3 2 m 2 2
Hich{deh Uelet

<fer o 1 w9 a1 qf feift & a1 Wemm o et 2, o yaferd Ukl % STHER 5«
A 01 9° forad ¥, B9 wHe € o whio1 o1 wra @ feuft & qen < &9 wiv B fored

g, B9 g9E ¢ o & w1 mw B e 2

e T ST 101 Rl Aeaq 9 | oFe wd €, @ o ETH fae sig

& areq n=180°3ﬁ12=45°ﬁsﬂﬁaﬂﬁWﬁwﬁi@ﬁ%’ﬁmaw%ﬁ
A1g e ?1 31: 79 FE Hd €

feult @9

FETETUT 1 40° 20" i fead A9 H s=fem)

Tl B WA © 6 180° = nifesd
1
TGfeTq, 40° 20 =40§1%;ﬁ=

BRI

3STEI0T 2
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121n
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6 e =1 feut um o =fem)
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7 7% 60 .
=343— feit =343° + e [F=ifE 1°= 60']

11 11
2 ’
=1343° + 38 + m e [ 17 = 607]
=343° + 38"+ 10.9” = 343°38” 11” Heheaq
Tgfae 6 IeT = 343° 38’ 11”7 feheaH

SEET0T 3 IH 9 &1 B3 9 Hife 899 60° 1 shgt o aRkfy ™ 37.4 |
a’m‘s‘aa‘r%rrqm%(n=% T AT 6T |

o 60m T
T T8I [ = 37.4 9HT 9 e=60°=@%&m=r &

3T r=—, HBHUQ ©

L

e ’
37.4x3  37.4x3x7

= i o =35.7 99

T
SETET0T 4 T S A T Y gE 1.5 9 el B1 gHat Ak 40 fae § foRat @S
TRt & (7T = 3.14 1 FAM HY)?
7ol 60 foTe & =<t 1 firfe orefl g ww aftnHor quf et €, or: 40 fire o fime

r

ﬁg‘s‘wqﬁwmw%m{ﬂm‘cﬁ%lwm

6=§><360°2|14—;t EUCE

I=r@ = 1.5x4_;@ﬁ=2n@ﬁ=2x3.14ﬁ=6.28@ﬁ
SETETOT 54§ gl o =l T wieTE WA 8 3R o 39 hg W HEI: 65° ael 110°
1 HI0T S B, Al SR st w1 U A i
Tor WA R A et wme o qen € @

T 131
= °= —X65 = — 3i3qq
9,=6 180 36
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T 221
-110° = —x110 = =
e 6, =110° = o> v RERE|
A foF g A e [ €, @ L= -0, = 1,0, e
13n 22m no 22
E R TH T
zafay roir,=22:13.
gyAEet 3.1
1. fr=fafea feut a9 = 9ma feaq a9 I@ wifew:
(i) 25° (i) —47°30 (iii) 240° (iv) 520°
. 22 .
2. ﬁmﬁfﬁaﬁﬁmméﬁw%ﬁmaﬁﬁm(n=7aﬂuﬁnaﬁ):
.11 - .. o . In
@) T Gi) - (iii) 3 @iv) 5

3. W ufea T e | 360° GREHT Fal © A Uh She | fohan ewd W
TH{OT T2
4. wH g, fomat B 100 Ot 7, 1 22 G EE # W9 g9 & ohg W feRad

%ﬁmaﬂaﬁmwﬂ(n=%aﬂw11ﬁﬁq)|

5. U o, TSraert = 40 Ut B, T ek Sfe1 20 A AT A1 € Al 36k G B
T HT ASTE A hIfTTl

6. g T Il o WM TalE aTel A9 ST HR T HHL: 60° AT 75° S R0 AN
g, @ 3Tt Fenstl 1 sTuE 3 ifu)

7. 75 U @EE G161 U SIOIHE s h THh R ° TR R 7@ e w3 9
S <RI0T SFAT €, SHeRT A9 FETH | A SIS, STeifeh Ik ek §RI aFIT T =1
1 o Frefafea 8
(i) 10 9=
(i) 159
(iii) 21 9=
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33 Treufada wem (Trigonometric Function)

T e ¥, T = i P Y

STITl ! HHHIU A T oJemewi o

w9 H s1ege fhe 21 o B freht ODIB (4, )

B e TR AN

feom a9 & wsf § qon Trewrofada 1, 0)C A \:(10)

He o B9 H I S| X' € s T > X
T T foh T gt g, faen

g frdene st o1 got g &1 A /

P(q b)T0 W & fag & qo o ©0.—DD

AOP = x Ifeaq @rgiq =@ &1 o J

AP = x (3Thfa 3.6) 81 &9 wRwifoa Y’

FW T AT 3.6

cosx=add sinx= b

%  AOMP T9&I B9 2, 89 9 €,
OM2+MP?=0P? Aa>+b*=1

TH YR IHE o9 W Y% f69g o fou, g9 U § TR
@+ b*’=13 cos’x +sin>x=1

Fifeh Tk qui URGRAT (SUT) SR I o kg W 27 CeT w1 v fdia g 2,

3 . .
W;AOB:%, 4A0c=na94uA0D=?n| g o Wid OISl a9t hion

el W YT 7 ERLICIDS o (quadrantal angles) gd &
fagati A, B, C qen D o fdenies s99: (1, 0), (0, 1), (=1, 0) a2 (0, 1) &,

gHfery =qerfsiia ol & fau &x W €,
cos 0° = sin0°=0
T oo in— =1
cos 5 = sin 5 =
cosm=—1 sint =0
By oW
cos ) = sin Sy ="
cos 2w =1 sin2nt =0
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a7e, A 9 fog P9 sk qof uftemn o €, o &9 SE fig P wged € W
TR B9 3@d € T 4 x, 2ok qUiish OIS | sigd (A1 T) €, A Brenioiidia we
% Al H T afed @ g 2
3H JehX sin 2nwt + x) =sinx>ne Z

cos 2nm+x)=cosx-ne Z
T: sinx=0,d X=0, + 7, + 27, + 3, .30 x, T H YOl% O B
3n Sn

T
qA cosx =0, x =+ ,* , ... A cosx:O,Glﬁlx,Eaﬂf%rqq!!Ula

g T TR
sinx =0 ¥ U B ? % x = nm, &0 FE qUiE 2
cosx:()@srrwrzﬁm%%u(z“ng,aﬁnﬁéwﬁw%

9 TH 3T FHRIOTHAdE e &l sine T cosine o &I H IR w4 T

1 o
cosec x = —; , X # nn,ﬁ%’[naﬁﬁtﬁ]ﬁﬁ%l
sin x

1

T o
= ,x7@2n+1) —, |
sec x o5t x#(2n )2 GI%TnEIﬁ'QSE[UTh?%
sin x i o
t = ,x#QCn+1)—, |
an x N x#(2n )2 Wnaﬁg{”ﬁ%
COS X o
cotx = —; ,xinn,ﬁ%’[nﬁ{“ﬁ%l
sin x
&0 |l arEfash x o folT 3@d € TR sin’x + cos’x = 1
T UK 1 + tan®x = sec®x (F?)

1 + cot’x = cosec?x (F?)

o Hasti |, T 0°,30°,45°, 60° TN 90° o A0 STIAMGl o HEI &1 <=t
T gk € T 0T o RidE werl o 7 adt € S fusel wmane § ug woh
BRI Sl o €1 39 YR, 89 fefeiad groft o 8
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e | T | 2| = | = 3n
6 4 3 2 m 2 2
i 0 1 L 3 1 0 1 0
s 2 V2 2 -
V3| L 1
COS 1 7 \/5 ) 0 =1 0 1
1
tan 0 E 1 NE) 0 0

COSeC x, sec x T cot x ohl HIF ShHI: sin x, cos x A tan x o A § 32 (ﬁ?’ﬁ'q) %I

3.3.1 FIvfirdts wert o foIg (Signs of trigonometric functions) A T THE
Id R P (q, b)FE fag T, fht 5
qa fag 2, 91 LAOP = x, 3fg
ZAOQ =—x, @ fag Q& fadums
(a, - b) TR (smepfa 3.7)1 z@faT ODIB_ p (45

cos (—x) =cos x AUl sin (—x)=—sinx ‘\
\EEEAH & ga& fa
* B M e " Wao_
r
X
/

P(a,b)h Tl —1<a<1qM-1< by ¢
—/
©,-1)|p Q(a-b)

>~

<1,3W:, B9 x & 9f A & fow o
—1<cosx<1qa —ISsinxSI,‘Tlﬁ
2| fymelt et ¥ g9l 9 € fF gem

gt (0 < x < g)ﬁ’aw b 2
YIS B, TR =SgUie (g <x<m) ¥ T 3.7

a U G b €A €, S =Iqefer (m<x < %)ﬁaﬁ% b T RO €, qen
=qef agufﬂ(%n <x<2m) W g ¥FIHE AT b FHUMHE B THAT 0 < x< 1w foaw

T
sin x ¥FTCTE q [T < x < 27 o 7T HOMHS BT Sﬁw,0<x<5a5%ﬂl
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T 3n 3n
cos x A, - < x<7€FfFfQ3EUﬂ?HT>FH9«ﬂ?< x< 21k fau e g

21 3 YR, BH o= Sreriuifid werl o fog fafe= squfel o 9@ & @ehd €1 39
fau gur o Frefafea arof 2:

I II 111 v
sin x + - - _
cos X + - - +
tan x aF = aF —
COsec x + + - -
sec x + - - +
cot x + = 1 _

3.3.2 Rt werl &7 9id a9t 9RET (Domain and range of trigonometric

Jfunctions) sine dT cosine Tl s IR “\}I, ¥9 98 U %fm" 9 g} arfas
gemst & fau uRefa 81 94, 79 98 off ud € R yoe aafas @en vk faw,

—1<sinx<1dA —1<cosx<1
3 y=sinx AU y=cosx hT Tiq Gt aTEdferen H@AA 1 = B a1 TR
e [-1, 1], i, - 1<y <1 B

1

, y = cosec x bl g7d, =TT { x : x € R Tl

?[f?F, cosec x = sin x

x#Enmne 2} a0 TR E=a {y:ye Ry 213 y <— 1} 81 36 WK, y=secx

. T
1 Yid, §H==9F {x:x € Ramx¢(2n+1)5,ne Z) d, 9, =y

{y:y e R,y S—IZITyZI}%Iy:tanx?ﬂ 9id, "¥9=9d {x : x € R 90

x;t(2n+1)g,ne 7} qen iR @it arfaes Seneti % 9= €1 y = cotx %1 Wi,

2019-20



Frepfada e\ 67

gesd {x:x € RAM x#nm,ne Z}, TR Tl arcfas gemet o1 qge=a

70 2@d ¥ fb vem wgefe §, 59k, 09 %ﬁaﬂ?m%,fﬁsmxﬁrO@rlﬁ
S T ¥, T Tguty ¥ x,%@nﬁaﬂimé?ﬁsmx,lﬁoﬁaﬂiw
31 dr et A %aﬁaﬁim%aﬁsinx,oﬁ—laﬁaﬁiam%aw

a%fﬁ‘aﬁm37“ﬁznﬁaﬁ?m%aﬁsmx,—lﬁoﬁ@me%‘ﬂ?w

T 7 TR werl o fawa o foR o Tehd 81 a%qd: BRI et
Hﬂ”ﬁ%:

[ =qere 1l =gete NEEGRIN INAEGRIR

sin

09 1 & R Fed ©

1 90 & &R w2

0¥ -1 I &R T @

—1 ¥ 0 1 AR qGd ¢

COos

1 90 & &R w2

0¥ -1 & AR = B

-1 ¥ 0 ® AR e €

09 1 & R Fed ©

tan

0 ¥ oo I AR wgdl ©

—00 W () Wi AR seal &

0 ¥ oo Wl AR sedl &

—00 ¥ () Wi AR seal &

cot

co ¥ (0 I R Tl B

09 —co W AN el &

oo ¥ (0 I IR Tl B

09 —co T AN el &

secC

1 ¥ oo I AR wgdl ©

—co ¥ —|= 3N wal ®

—1 ¥ —oco0 I AR T B

co ¥ 1 HI R Tl B

cosec

co ¥ 1 HI R Tl B

1 ¥ oo HI AR wgdl ©

—co ¥ —| I AR wgdl ©

—1 ¥ —co0 I AR Tl B

feauit Wﬂmﬁﬁ,aﬁ%mﬁﬁmkxgﬁmxwmoﬁ oo (3T

ww%waﬁ%%éﬁ—éﬁxwm% 1 3R ol € S9-99 tan x HT qH
g AU & ST 8| TH YRR, Sd §9 98 e Tehd § foh wged Jgefer # cosec x

O —1 9 — oo (FEUMHF W)wﬁw%?ﬁmaﬁ%ﬁsmxe(%ﬂ,zmw

S-S x, 27 T AR LR Bl ¥, cosec x Tgd TR F0cHsh A ol €1 WIHHUM:
I8 co AU — oo el A = ok T YehR o HaR ! =W &
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A _@T T sinx qon cosx&ﬁmm2némwgﬁﬁ%l S,
cosec x T sec x o HMI &1 ot STawa 271:3531?{37{'@%{@??[% BH STTel 3T=e] H
tan (70 + x) = tan x SGA B S, tan x % AE H Sl 1o I TR it #, Fifn
cotx, tan x 1 I &, Tk TAI H off iUt 1 o v TREM B 81 e
el | 39 9H (TOTHH) U1 SRR 1 TN HH W, FH Hol i Aed @id Tohd
g1 T werll ®1 e A fKu T e

Y
A
X,/\ LN O N
—4r —3n\/27‘5 -n _17'1_ TCUZR I375&/ -
2

y=sinx Y’

wﬁrss

NG PN

AN \/_1l—\/ m N\

y=cosx Y
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Y
1 [ 1
; : ;
2t/ ;
DY S
' 1 L o 1
X'€ " o 'L .
2'-1 12 !
|_2 1 []
1 [ 1
: ; :
Y!
y=secx y = cosec x
3TTeRfd 3.12 3TTeRfd 3,13

JETETT 64 cosx= — % 21 3l x gt wgate § feg 3, @ o o S
Ferl % T B T R

. . 5
%Tf[ﬁlzﬁﬁﬁ cosx=—§,€'ﬂftﬂﬁ%ﬁﬁsecx=—§
5
3 sinx 4+ cos’x = 1 A sin’x = 1 — cos®x
-q-[ 12y — 9 _E
sin?x = % = 25

4
5

<fer x g wqafer § 2, @ sinx 1 91 HOTHS I @A
4
5

o9 78 o Ww o © T

5
cosec x = — —
4
TH:, BH U@ @
sin x 4 CcoS X 3
tan x = = — aqn cotx = = —
0S X 3 sin x 4
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ST 7 A% cotv=— — B S o e A e &, 7 o v v
St ] e )

. 5 . 12
T iR cotx=—a,%'qq1ﬁ%tanx=—?
Aq 2x =1 + tan® —l+ﬁ—@
sec’x = an’x = 25 = 25
13
3d: secx:i?

ffer x fgdta =qafer o feord 2, sec x 1 A FOMcHS BRMI g@faT

13
sec x =— 5

g 78 o W e © R

COS X = ——

13
?%ﬂqﬁ%

sinx = tan x cos x = (— ?) x (= E) =1

1 13

sinx 12

G2 cosec x =

31
IETEIT 8 sinanmamaﬁm|
&1 80 WA ® T sinx oF O | SfaUel 21 % 9vEIq RN et 81 gEfere
_3ln n. w3
sin 3 —s1n(1071:+3)—s1n3— 5
FETETOT 9 cos (—1710°) T HH @ shifea)

&1 B9 WA € T cos x & WA H SfaRIel 270 A 360° o UvEN TGN Bl 81 safery
cos (=1710°) = cos (=1710° + 5 x360°)
= cos (~1710° + 1800°) = cos 90° = 0
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frefafad weat & o= o fRvifada weei %1 7F | i
1. cosx= - xR wgater e

2. sinx:%,x@iﬂ@ﬁﬂﬁﬁ%%l

3. cotx=i,x§?ﬁ'q?|§$fﬂﬁﬁ$ﬂ%|

4. secx:?,xa@sﬁa@ufmﬁﬁ%%l

5
S. tanx:—E,xE;{:ﬁ wgafer ® feord 1

U9 W& 6 F 10 F HF A HIST:

6. sin765° 7. cosec (— 1410°)
oy 107 o e M
. tan 3 . sin (— 3 )

15n
10. cot (- T)

34 <= ®RUN F AN ST AT T TreRIUTHGE e (Trigonometric
Functions of Sum and Difference of two Angles)
TH WM H BH I GEewst (FI0N) F AN T AR o fau SR wer qen 3 9
Geiferd k! i = | 30 Gad B 3 gt IRomH i en S gdafaest
FET| &H 3T B

1. sin (-x) =-sinx

2. ¢os (- x) =cos x
9 T F9 R qiomm fag

3. cos(x +y) =cosx cosy—sinx siny

3HE g0 W fomm FifSm, fSwet % ga g W 8l @ fF ®0 P,OP,, x aen
FO P OP,, y& @ FHIP,0OP,, (x +y) BF TA: WA 01 P,OP,, (—y) ¥l 3¥d: P, P,,
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P, (cos x, sin x)

— <

e
X'<€

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

P;[cos(-p), sin(-y)] ~—]

A\ 4
Y’

3R 3.14
P, da P, & e P (cos x, sin x), P, [cos (x + y), sin (x + y)], P,[cos (- y), sin
(= )] $RP, (1, 0) B (MHTT 3.14)1
a5t P,OP, 92N P.OP, R fem &ifSw) o wafmam € ()1 9o PP, 3R
PP, SR 21 3 g T ST FH W
P P> =[cosx—cos(—y)] + [sinx - sin(-y)]*
= (cos x — cos y)* + (sin x + sin y)?
= c0s2x + 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) (ﬁ?)
g: P, P> =[1-cos (x+y)]*+[0-sin (x + y)]?
=1-2cos (x +y) +cos? (x +y) +sin? (x + y)
=2-2cos(x+y)
wifs PP, =PpP,%H 90 & PP2=PpP>

204

S'FITFT'I,2—2(cosxcosy—sinxsiny)=2—2cos(x+y)
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31d: cos (x +y) =cos x cos y —sin x sin y

4. cos (x —y) =cos x cos y + sin x sin y
[AGHHT 3 § yoF TH W — y W@ WV

cos (x + (—y)) = cos x cos (—y) — sin x sin (- y)
A cos (x—y)=coSxCcosy+sinxsiny

T
5. cos (E—x) = sin x

Wﬁm4ﬁx$wmgamyéawmx@ﬁquﬁ%

LU LU T .
cos (E—X)=cos 5 COs X + sin 5 sin x = sin x

T
6. sin (E_x) = COS X

TGHERT 5 1 TN HE W EH U0 7

om E_(E_x
sm(E X) =cos 5 |9 = COS X.

7. sin (x +y) =sin x cos y + cos x sin y

B9 S © T

sin (x +y) = cos [%—()H y)j = Cos [(g—x)—yJ

n n
= cos (E_X) cos y + sin (E—x) sin y

=sin x cos y + cos x sin y
8. sin (x —y) =sinx cos y — cos x sin y
Ife g9 Qe 7 | y o M W -y W a W qRom U 2
9. x 3Ry SUgd HHl Fl GAfrRR 3, 4, 7 3R 8 H W@ W &W FrefAfEa
afomm fentet Tehd B:

n . Y/
cos (E+x) = —sin x sin (E+x) = cos x
cos (T—x) =—-cosx sin (T —x) =sin x
cos (T +x) =—cosx sin (T + x) =-sinx
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cos (2T - x) = cos x sin 2T —x) = -sin x

S@f YRR o 9T 1Tf'\{'UTI":ltanx, cot x, sechEf cosec x o f?f'l sianvﬁ'{ coS x b
Tl o qRemH | e | e ST EeRd €

10. Tfgx,y 3T (x+y) ¥ T @2 %aﬁrﬁwwqﬁ%‘a},

tan x +tan y

tan (9 = ] o x tam

Py T 4 F A D P P W ¥ R cos x,
cos y a1 cos(x+y)¥'ﬁ[‘lﬁ%l 3

sin(x+y)  sinxcosy+cosxsiny

tan (x +y) = = -
(x+) cos(x+y)  €Osxcosy—sinxsiny

Wﬁ?ﬁﬁcosxcosy,@ﬁﬂﬁﬁﬁﬂ%ﬂﬁ%l

sSin xXcos y 4 o8 xsin y
COSXCOSYy COSXCOS Y

tan (x +y) = COosSxcosy  sinxsiny
COSXCOSY COSXCOS Y
tan x+tany
= 1—tan xtany
tan x —tan y
11. tan (x -y)

= 1+tan x tan y
Ife Helafier 10 § yah T T -y W@ T, 89 Q2
tan (x —y) = tan [x + (— y)]

tan x+tan (—y) tanx—tan y

l-tanxtan(—y) l+tanxtany
12. afgx,yddm (x+y) " ¥ g oft 0T 7, 1 OISR TG E, A

cotxcoty—-1

cot (x +y) = cot y+cotx
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Wx,yﬁm (x+y)3|ﬁvﬁﬁﬁ7ﬁ'§ Bl R,WWW%W sinx, siny
?f?iTsin(x+y)‘\"Eq:|%°f%| 3

cos(x+y) cosxcosy—sinxsiny

cot (x+y)= — : :
sin (x+y) sinxcos y+cos xsiny

39 3R B A sinx sin y, ¥ fafsa e W, g9 9@ €

cotxcoty—1
cot(x+y)=—"""__—
coty+cotx

cotxcoty+1

13. cot (x —y)= el x, y 991 x — y; T o UM &l 2

coty —cotx

IfE GHHeRT 12 W yoh TH W —y W € 89 ST IR0 I 2

) ) 1-tan® x
14. cos2x =cos’x —sinfx=2cos?’x-1=1-2sin*x =

B S © T

1+ tan’ x

cos (x +y) =cos x cosy—sin x sin y
Yo T W x, W@ dl, 89 U ®
cos 2x = cos’x — sin®x
=cos’x — (1 —cos?x) =2 cos’x — 1
q: cos 2x = cos? x — sin*x
=1-sin’x—sin>x=1-2 sin’x.
2 .2
3d: B U & cos 2x = cos? x —sin 2 x = w
cos” x+sin “ x
Wﬁ?ﬁaﬁcos%@ﬁﬂﬁﬁwq{,ﬁﬁg
1—tan® x b

Cos2X= ———x #nW+ — & n quTlh 2l
1+ tan’ x 2

2tan x
15. sin 2x = 2 sinx cos x =

T 9§
sin (x + y) = sin x cos y + cos x sin y

Yo M W x WA W, 89 I e

1+tan? x
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sin 2x = 2 sin x cos Xx.
_ 2sin xcos x
q: sin 2x = m
TF U i cos? x 9 fasfed &9 W, 89 9 %
2tan x

sin 2x = 1+tan? x

L > g
16. tan2x=ﬂ,2x¢nn+55|%1 n quis &

1-tan’x
70 9 € &%
tanx +tany
tan (x +y) = 1—tanx tany
. 2 tan
Y F W xT@H W, T UM F, tanzlet—f
—tan” x

17. sin 3x = 3 sin x — 4 sin’x
&1 U €,
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 + sin x — 2 sin’x
=3sinx—4sin’x
18. cos 3x =4 cos’x — 3 cos x
TH U €,
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 — 2cos x (1 — cos*x)
=2cos*x — cos x —2cos x + 2 cos’x
=4cos’x — 3cos x

_3tanx-tan’ x

T .
tan3x—— — T I
19. I 3tanix X FMm+ D W n Ui 2l

W U % tan 3x = tan (2x + x)
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2tan x
_ tan 2x + tan x _l—tanzx
1—tan 2xtan x I—M

1—tan® x

+ tan x

_ 2tan x + tan x — tan’x _3tanx — tan’x

1—tan’x —2tan®x |- 3tan’x
X+ x-
20. (i) cosx + cosy = 2cos Y cos 2y
. + . X=
(i) cos x — cos y = — 2sin Y sin =Y
. X+ x—
(iii) sinx + siny = 2sin 2 cos 2y
xX+y ., x-
(iv) sinx —siny = 2cos y sm—Zy
&\ 9 € T
cos (x+y)=cosxcosy—sinxsiny .. (1)
3R CoS (X —y) =Ccos x cos y + sinx sin y .. 2)
(1) 3 (2) F Sed TF L W, T IR T,
cos (x +y)+cos(x—y)= 2cosxcosy ... 3)
3R cos (x+y)—cos(x—y)=-—2sinxsiny . (4
AW sin (x+y)=sinxcosy+ cos xsiny .. (5)
AR sin (x —y) = sin x cos y — cos x sin y ... (6)
(5) 3R (6) i SieA T e W, B9 I €,
sin (x + y) + sin (x —y) =2 sin x cos y .. (D
sin (x + y) — sin (x — y) = 2cos x sin y ... (8)

o fFx+y=0dqMx—y=0, T

Al

(3), (), (7) T (8) H x 3N yoh IH WH W, 89 W ¥,
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cos 0 + cos ¢ =2 cos [e;q)jcos [6_;(1))

cos O —cos ¢ =—2 sin [eﬂpjsin[e_q)j
2 2

()
2 2
sin  — sin ¢ =2 cos (G—FT(I)) sin [9%(1))

Fifeh 0 AT ¢ HI HIE ATl G AH Hehd 1 8H 0 oh T W d%1 ) o €A
ELS yT@ﬁ‘R,%’qtﬂﬁ%:

sin © +sin ¢ =2 sin [

+ x— xX+y . x-—
ycos y;cosx—cosy:—Zsin 2ys1nTy,

COS X + cos y =2 cos

Xty  X—y . . x+y . x=y
cos ;sinx —siny =2 cos —

sin x + sin y = 2 sin

Wﬁwzoﬁwﬁmqﬁwm%

21. (i) 2cosxcosy=cos(x +y)+cos(x—y)
(ii) —2sinx siny =cos (x +y) —cos (x —y)
(iii) 2 sin x cos y = sin (x +y) + sin (x —y)
(iv) 2 cos x sin y = sin (x + y) — sin (x —y)

sargwor 10 fag wifsu:

3sin£sec£—4sin5—ncotE=1
6 3
T 9/ U ?)sinEsecE—4sinEcotE
a 6 3 6 4

S3x - 24'(n—£j =3 4sin—
_><2><—s1n 6><——sm6

=3-4x — =1=g4 94

| =
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IETEY0T 11 sin 15° &1 H J@ HifQ)
Fe sin 15° = sin (45° - 30°)
= sin 45° cos 30° — cos 45° sin 30°
LB 1 B
22 22 22

131
3STEY0T 12 tanE &1 UM A[ Hitea

131 i+ LN
Tol  tan 12—tan 2 = tan I 4 6

tan * —tan 1—L
= 4 6 = \/gz\/g_lzz— 3
1+tanEtanE 1+L x/§+1
4 6 NE)
e 13 fag it
sin(x+y) tanx+tany
sin(x—y) tanx—tany"
& ¥ U T,
T ge _sin(x+y) _sinxcos y+cosxsin y

sin(x—y) sinxcosy—cosxsiny
Wﬁ?%‘(ﬂﬁcosxcosy @ﬁmﬁaaﬂﬁm,mwﬁ%,

sin(x+y) tanx+tany

g

o 94 =

sin(x—y) tanx—tany =T

sarEr 14 @Ry

tan 3 x tan 2 x tan x = tan 3x — tan 2 x — tan x
'A TH WD © fF 3x=2x+x
RS TGlE tan 3x = tan (2x + x)

tan 2 x+tan x
q tan3x=————

1-tan 2 xtan x
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a
a
a

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

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

sarEdor 15 fag i

COS[%-FXJ'FCOS [%—Xj:ﬁ COSx

TE e 20(i) 1 STEN HE W, FH 9N T,

SaET 16 fag sy

i cos E+x + cos E—x
IRt 1 1

T 1 o
=2cosz cos x = 2 X E cos x = /2 cos x = JAT T&

cos 7x+cos 5x
—————————=cotx

sin 7x — sin 5x

T GRS 20(1) 99 20(iv) 1 STERT FH W, TH UM B,

Tx+5x Tx—5x
cos

2cos
2 CcoS X

m’q’fq&iz :cotxzﬂ'q‘i"?[&?

Tx+5x sin 7x;5x sin x

2cos

17 fag =R s1n5x—2s1n3x+s1nx:tanx

coSsSx—cosx

T 89 UM B,

o sinSx—2sin3x+sinx  sin5x+sinx—2sin3x

cos5x—cosx cosSx—cosx
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2sin3x cos2x—2sin3x _  sin3x (cos2x—1)

—2sin3xsin2x sin 3xsin 2x

1—cos2x 2sin? x

: =7 = tanx = W' &
sin 2x 2sin xcos x

fag =i
1 -2£+ 2 = tzE—__z 2-2E+ 2_750052222
. s1n6 cos 3—:’:1n4 5 2% s1n6 cosec 6 35
3. COtZE+cosecs—n+3tanZE=6 4. 2sin23—n+200s22+2se022=10
6 6 6 4 4 3
5. HM ¥ HIGT;
(i) sin 75° (ii) tan 15°
Frefafea &1 fag Hivw:
cos E—x cos r_ —sin E—x sin '8 =sin(x+y)
6. 1 1 y 1 1 y y
b1
tan | —+x 2
(4 j (1+tanx}
7. =
b 1—tan x
tan | — —x
5
o cos (T+x) cos (—x) = cot’x
sin (T—x) cos (721:+x)
3n 3n
9. cos 7+x cos (2m+x) | cot 7_)6 +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 [%+xj—cos [%n—xj = —/2sin x
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12. sin? 6x — sin?4x = sin 2x sin 10x 13. cos? 2x — cos? 6x = sin 4x sin 8x
14. sin2 x + 2 sin 4x + sin 6x = 4 cos® x sin 4x
15. cot 4x (sin 5x + sin 3x) = cot x (sin 5x — sin 3x)

cos9x —cos5Sx sin2x sin5x + sin 3x

16. — - =— 17. ————— =tan4x
sin17x — sin3x cos10x cosS5x + cos3x
sinx —siny xX—y sin x + sin 3x

18, — = tan 19, —— = tan2x
COSX+Cosy 2 cosx + cos3x
sin x — sin 3x . cos4x + cos3x +cos2x

20, —5 5 = 2sinx 21. — - - = cot3x
sin” x —cos” x sin4dx +sin3x+sin2x

22. cotxcot2x —cot2xcot3x—cot3xcotx=1

4tan x (1— tanzx)

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

23. tan4dx =

25. cos 6x =32 cos® x —48cos* x + 18 cos®> x — 1

3.5 fTrenrurfiucdiar wdtestoT (Trigonometric Equations)

% R AR G Fvifadg weri arel geiehter w1 Brerothirda wetenr sed €1 T
Wﬁ,ﬁ@ﬁmﬁ%%ﬁﬂﬁﬁl%ﬁﬁ%ﬂﬁ*%ﬁsinx?f?ﬂcosxéﬁ
AqH B 27 3T & IYE RGN 2l € A tanx o WAl H 7 3T o U9EId TR
Bt 81 v g o T8 ' W&l 0< x< 2n el 8, §& gt ( principal
solution ) FE € quifeh »’ & T =tk ol Ferlt Fraprorfaciiar Tefiehzor & w+ft &5
e il B, SH oAUk T ( general solution ) Fed &1 0 Uil o T==d i
‘2’ | YERia

frfafaa Semtor e Tieon #1 8 w3 § 96w B

3
IETEIT 18 Wsinx=§wg@mamﬁﬁm

. 1 3 . 2n T . T 3
_ = SIN—=Sm|mT7—— |=S1In— = ——
T waﬂﬁ%%sms S e sin T ( 3j 375,

2
zafere, g&T & x=§ﬁ9«ﬂ ?R%I

1
IFTEITT 19 thanxz—ﬁ?ﬂﬁ'@iﬁﬂﬁaﬁml
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. T 1 b T 1
T %ﬂaﬂﬁ%ﬁﬁ tan— = — . 39 UK, tan(n——j:—tan—:——
6 3 6 6 3
qen tan[Zn—Ej——tanE——L
6 6 3
Y UhX tans—n—tanﬁ——L
6 6 3
Sn 11w o
aﬁw;ga%a-g=mn7;%
319, B9 TehIoiada Hiehtvl o1 9% g 9 ®U| B9 2@ © 6
sinx:O?ﬁx:nﬂ:,TﬂﬁneZ
T <
cmx:Oﬁx:Qn+DEyHﬁneZ
o9 g9 = uftom fag
i 1 fR=l arfaes gt « qun y o fog
sinx=sinySx=nn+(-1)y, T&lne Z I Bal B
suufa A sinx =siny, @
. X—
sinx—siny=0 AT 2cos ys1nTy=0
X+ X —
37eIiq cos y:OZITsin y=0
X+ T X — o
ggfeTy 2y=(2n+1)52|1—2y=n7c,5|%'[nez
e =2n+1)T—y Ax=2nm+y, &l neZ
37 x—(2n+1)7'c+( D*+ly A x = 20w +(—1)2”y,GI%Tne Z

ST <A TR R I W, B9 U B x=an+ (1) y, Teine Z

THE 2 HIE drdiae GEAW x 941 y o AU, cos x = cos y ¥ x= 207 + y,
SEine Z 9 Bl 2l

Suafa 2I'ii'cosxzcosy,?ﬁ

Xty | x-—y
Sin
2

cosx—cosy=0 A -2 sin
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L Xty L X=Y
9 JahR sin =0 I sin =0
x+y X=y <
Tgfae =n7'cZ|TT=nTc,GI%TneZ
3‘[2ﬁ?[ xX=2nm-y 2|Tx=2n71:+y,Tfl%aneZ
3Ad: x=2n7tiy,5|%5fne Z

uﬁwsmﬁﬁq%q&xamngﬁmwﬂﬁ%?ﬁ

tanx=tanyHx=nu+y, elne Z I Bl 2l
Suafa IE tanx=tany, @ tanx—tany=0

Sinx cOSy —Ccosx sin y -0

COS X COSy
eIl sin(x—y) =0 (F?)
sHfeTy x—y=n71:3‘l941°?[ x=n71:+y,3ﬁneZ

3
3BT 20 sinx=—§ammamaﬁﬁm

T TH UM sinx:—ﬁz —singzsin[n+§j:sin4?n
2

. . 4
3d: sin x = Sln?

Y o
By x=nn+(-1) ?,TYI%TnGZ

A s o s = 4

I A AR GHIH B fRan s g ®, fieer fern sinx=—§%)l,zl'6’1:[’ﬁ
faferdl @ 9 ga1 wh € B Tt 9 gode: fafe= e g gewd 2
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1
Jargar 21 cosxzz?ﬁ%ﬁ hifeg|
. 1 T
A T UE © cosxzzzcosg

o xzzmw_r%,aﬁne A

3STEI0T 22 tan 2x:—cot[x+§j Wl A HISU

ol B9 9 % tan 2x=—cot(x+§j = tan (g+x+ﬁj

3
S
a0 tan2x = tan x+?
Sn o
Tgfae 2x=nn+x+?,6|%'[ neZ
St o
a0 x=nn+?,5|%'l neZ

IETEIUT 23 B IS sin 2x — sin 4x + sin 6x =0
Tol T 1 for@ T €,

sin6x +sin2x —sin4x =0
a0 2sindxcos2x—sindx =0
37eIiq sin4x(2cos2x—-1) =0

1
By sindx=0 cos2x=5

T
SRIGY sindx =0 1 cos 2x = cos
T .
A dx=nm = 2x=2mti§,5|%1 neZ
nm I -
31%'??[ XZT ZIsznTEig,Tﬂ%T nel
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SETET0T 24 A HIST 2 cos’ x+ 3 sinx =0
o1 THIRTU i 39 YR for@ Tehd €

2(1—sin2 x)+3sinx =0

Rl 2sin” x—3sinx—2=10
Bl (2sinx +1) (sinx—2) =0

) 1 :
Ad: s1nx=—5 Tq sinx =2
g sin x = 2 SHIT 7 (F?)

1.
THfeTT sinx= —— = sin-=

L m o
d:, gcl: x=nn+(-1) 3 R TEine Z

frAfafaa THieon &1 &7 qe % g A1d hIfad:

1. tanx =3 2. secx=2
3. Cotx:_ﬁ 4. cosecx=-2
fr=fafad gis THiwon &1 SAYE T A9 Hifed:
5. cosd4x=cos2x 6. cos3x+cosx—cos2x=0
7. sin2x+cosx=0 8. sec® 2x = 1-tan 2x

9. sinx+sin3x+sin5x=0

fafaer 3qrgvor
3 12 o . .
ISTEUT 25 A sinx =2, cosy:—l—gé,wmw y Rl T wqater & feer
& @ sin (x + y) HT qF TG i
1 B9 W4 € TR
sin (x + y) = sin x cos y + cos x sin y .. (D
. el e 9 16
= — S1n = _ =
COS™ X S X 25 25
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4
BRIy cosx:ig
Fiifer x fgdta wqefer o feem 2, om@: cos x TS @1
4
3d: cos x=——_"
5
144 25
Ad sinffy=1-cos’y=1-——=—-
169 169
Fold siny= i
s1ny—_13

Fifer y fgfa Tﬂl@ﬂfﬂﬁﬁ«ﬂﬁ%, sinyﬂﬂm%lsm siny:l—SB%I sin x, sin y,
cosxﬁmcosyaﬂﬂﬁm(l)ﬁ@ﬁﬂ,%ﬂqﬁ%,

sin (x+ y) =§>{—Ej+[—f}<i __36_20__ 5
5013 Us) 137765 65 65

9 ) .5
3180 26 fag wifsu: cos 2x cos%—cos 3x cos7x =sin 5x sin ?x
T 9 UM ¥,

. 1 X 9x
a3 gsg= — | 2¢0s 2x cos— — 2¢08 — cos 3x
=7 [ 2 2 }

=l coS 2x+£ +cos 2x—ﬁ —Cos 9—x+3x —Ccos 9—x—3x
2 2 2 2 2

1l 5x 3x 15x 3x|] 1] 5x 15x |
— —| cos— +cos— — cos—— — cos—
2L 2 2 2

5 ] = ELcos?— COSTJ

5x  15x 5x 15x)]
7+7

—2sin 2 2 sin 2 2

L
=2 2 2

. i S5x ) . 5x .
= —sin5x sin —? = sinSx s1n? =<l &
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T
JETET0T 27 tan — R HF G ST

8
T T
T AH ifSg x=§%ﬁﬁ2x=z
2tan x
A tan2x = 5
1—tan” x
2tanE
tan£=—8
T
4 1—tan2E
8
T 2y
TH ST y=tan — @ 1= 2
8 I-y
a0 V+2y—-1=0
24242

Bl y=T:—li‘\/E
wﬁsggwa@fmﬁfwﬁ%,y:m% YIS B 3

tan%zx/i—l

3 3rn X X X
3STEIUT 28 I tanx:z,ﬂ<x<?,?ﬁsin—,cos— qaqn tanz &AM A HiTl

2 2

. 3
Tol FAE n<x<?7t 2 =AU cosx UM B

Le * 3T
B 2 2 47

X X
Wsingﬂﬂm%ﬁlﬂm cosgmc A

9 25
3 sec’x=1+tan’x= 1+ —=—
16 16
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16 4 .
2gqfeTy coslx=— FAcosx=—— (F?)
25 5
X 4 9
374 25in25=1— cosx=1+g=g
X 9
2_=_
gHfeIT sin 5 =10
X 3 )
el in—= —— (F?
s1n2 T ( )
X ] 4 1
e 2 — — =]l—=—
g 2cos 5= 1+ cosx s s
X 1 X 1 .
ggqfeTq cos25=B a0 cosz:-TO (Fi?)
X
sin — =
Ad: tanﬁ— 2 = 2 x{_ 10}:—3
2 cosx V10 1

samEor 29 fag wifsu: coszx+cosz[x+§)+cosz[x—§j=%

T B9 UM ©,

1+ cos 2x+ﬁ 1+ cos 2x—ﬁ
1+cos2x+ 3 N 3

2 2 2

b l 3+cos2x+cos{2x+2—n +cos{2x—2—n)
2 3 3

ol 9

— % 34+ cos2x+2cos 2x cosz—;}

_ % 3+ cos 2x+ 2cos 2x cos {n—%ﬂ
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1{3 +cos 2x—2cos 2x cos E}
2 3

3
RES )X — ) = — — g
[ COS 2X —COS )C] ) = <M 9

N | =

e 3 W fafaey goraet

qg HifaT:
T o 3n S5n
2c0s — cos—+cos —+cos — =0
13 13

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

[

3. (cos x + cos y)? + (sin x — sin y)*> = 4 cos? >

2
5. sin x + sin 3x + sin 5x + sin 7x = 4 cos x cos 2x sin 4x

=

cosx — cos y)? + (sinx— sin y)?> = 4 sin?
y y

(sin 7x + sin 5x) + (sin 9x + sin 3x)
(cos7x+cos5x)+ (cos9x+ cos3x)

=tan 6x

X 3x

7. sin 3x + sin 2x — sin x = 4sin x coOS 5 coS 7

X x x
ﬁﬂﬁ@ﬁmwﬁsina,cosgﬁw tanE BIGECAI IS

8. tanx = —%,xﬁ?ﬁq ﬂ@%’f?‘[ﬁ%l 9. cosx =—%,x?j’cﬁ'€l ﬂﬁﬂf?‘[ﬁ%l

10. sinx = i— , x fgda =gt & 21

qrsT
& I T T4, SEH! B 7, =19 1 G [ G0 g W FdRa o 0 AeqH €,
Wi=ro
¢ e WY = ——x feift 7

180
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*

L 2R 2

¢ tan (x—y) =

i wem 91

180
%ﬂm:Tx fegq um

cos? x + sinx = 1

1 + tan®x = sec’x

1 + cot?x = cosec’x

cos (2nT + x) = cos x

sin (2nT + x) = sin x

sin (— x) = — sin x

cos (= x) = cos x

CoS (x+y)=cosxcosy—sinxsiny
CoS (x—y) =cosxcosy+sinxsiny

b
cos (E—X) = sin x

.o
sin (E—X) =COS X

sin (x + y) = sin x cos y + cos x sin y
sin (x — y) = sin x cos y — €OS x Sin y

b T
coS [E‘FXJ:—sinx sin [E‘ij:cosx

cos (T — Xx) =—Ccos x sin (T — x) = sin x
cos (T +x) =—cosx sin (T + x) = — sin x
cos (2T —x) =cos x sin (2T —x) =—sin x

W&x,yaﬁx(xiy)ﬁﬁﬁéwgaﬂﬁrWWﬁ%,aﬁ

tanx +tany

A 1—tanxtany

tanx—tany
1+tan xtan y

¢ IR x,y 3N (x + y) ¥ W HE HIO 1 H foom OnE &L, A

cot xcot y—1

Gtz )= coty+cotx
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cotxcot y+1
¢ cot(x—y)=

cot y —cotx
) 1 - tan’x
@ cos2x=cos’x —sinx =2cos?x—1=1-2sin>x =735
1+ tan“x
. ) 2 tan x
¢ sin2x=2sinX cos x S
1+ tan"x
5 2tanx
tan2x= —— 5
* 1—tan’x
& sin 3x =3sinx —4sin’x
& cos 3x =4cos’x — 3cosx
2 3tan x—tan’ x
tan3x= " 5. 3
* 1-3tan’ x
. +y xX—y
& () cosx+cosy=2cos ) cos T
. . Xty . x—y
(i) cos x —cosy=—2sin sin T
. ) . Xty xX—y
(1) sin x + sin y = 2 sin Cos T
xX+y xX—y

@iv) sinx - sin y = 2cos sin

& (1) 2cosxcosy=cos (x+y)+cos(x—y)

(i) —2sinxsiny = cos (x + y) —cos (x — y)
(i) 2sin x cos y = sin (x + y) + sin (x — y)
(@iv) 2 cos x sin y = sin (x + y) — sin (x — y)
¢ sinx =0€ﬁ?ﬁx=nﬂ:,5|%=fnez
T <
& cosx =oa?ﬁx=(zn+1)§,a%1nez
* sinx=siny€>l?ﬁx=nﬂ:+(—1)”y,5|ﬁneZ
¢ cosx=cosy,d ?ﬁx=2n7tiry,5|%5fnez
¢ tanx=tany @l ?ﬁx=n71:+y,5|ﬁnez
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o fovara feran e @ for Srenioiiadt 1 steaea gedvem 9Ra o SRy g3 n
ol STYET (476 3.), SRTE (598 T.) 9Eaht 9o (600 T.) e sTeant fgda
(1114 )7 vq@ IRoME i Wt foFan on 98 Sl 99 9Ra ¥ HeAgd SR q:
Tel | W9 T A A off Bekifata w1 stemEn Ry fRa w S S
fafyr ot sTugea off, ff sRd fafy & 319 &1 SH W 78 "ot fava grr oo
T

IRd ¥ Mfreh Brepofid wer S et o1 &1 S0 (sine) 3R weH
o aRe 1 e foerer fagid (S&hd s | foran =0 SAfasia ) o fan 7=
2 et e T o sfoe ¥ 9@ 2l

AR 92 (600 3.) 7 90° | ek, vl o sine oh HH o &C g e
o TicTedl STATsRt sl HedTerd STST H hid Jfod 91 | sin (A + B) & T9R &1
T SYU B 182, 36°, 54°, 72°, 31 ok sine T cosine o TG HAM WEHT
fadta g few T &)

sin”! x, cos™! x, 3T &l =AY sin x, A9 cos x, 3 o TAM R G HH Hl
e SAfaufes Sir John EW. Hersehel (1813 €.) g1 ST 7T & =g ik 5@
Gaferd gl oF @191 Thales (600 ¥ gd) T M TURE™ 9 ¥ JT g1 &1 3=
st o wer Tuwfite 1 % o AW ®1 99 Ww €| 36k oIy S T A
S9E % HeE 38 a0 e w1 WoEal Sl AUk 3ok STUI hi qerl
I foRan em 3 e ©

%—% = tan (I HT I=Taw)
Thales ! TSI &S i 3 ! TOFT 3 1 +fF 57 faan < 21 59
foru 3= THEy s & UM &1 FA fwman on S 3R g0 Gaeft gt

T EEY Sl &1 HerEar § gEH qRdE e o e €)
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