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(Trigonometric Functions)

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

3.1 9fHaT (Introduction)

&5 Tl st ot s skl ‘fiia qen ‘A2’ @ g8 @ den gHen ot
e &1 et 1 WO’ g @1 39 fava w1 faew germ: el 9 gefua
SAHAE TS i T L o6 T foRal T o1 S9aT T8 |Hg! AENST o
Farl, g, f= AU - 9nT 1 Fosl SR KT e o e erfEaet onfg %
SN foman T oduE H gHeRt SUE wgd OR & S foeE, ey e, fagd
gy (Gféhe) o feser TR w3, 370] 1 STael 1 9uH w3, TY5 § T
SIR T G o fova | qaigam @ o, |iifae @ () 1 faveror s qen
T T &l o B g

el swanstl 9 THT = IVl o FIeRIvIHdE STIurd o6 foaw | steed fohan
g, 58 wueivfa Bl w1 qonel o U o ®9 W &dE T g1 g Arya Bhatt
FrenToidia weafaesti den 3 eh SeRvIiHdia STuTdl o ST i 291 qer g0 (476-550 B.C.)

o A kI A w W R B1 39 oo o, wn Brepivifirda st o el 1 v woerl o w9
SRR RG] T 370k TUIEHAT 1 LT |

3.2 ST (Angles)

T HIV 9 T9 ¢ S TH {H0 ok Iqeh YRk g & ufi@: g W A 71 fRor o oo 5t gt fearfa
1 URFa o qen Tl o sifa fefa 1 o 1 sifom o wed €)1 i fag w1 vitd wed € Afg el
TR € Al IV GATHeR A1 S SUi ST € o iVl SRUTIHeR el © (Sehtd 3.1) |

B W ywhee
0 > A
'S .
Sy K
Y
0 >A
Qﬁé mw B

(ii) U hroT

(i) SRR 1T .
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fepdt o1 61 AT, O (YA R 9@ W R S e i Rfuss feufa @ sifan feofd qen gAM W e e
21 IO Y A & AT S sHTEA S BT FT AR ST THE A

A . e s e ) o 9 G A
1 Tk RIS Toral ST Tehal & ST, ST 3.2 F g @ 2 aifam o=t B
Ig FAT I I ok fow Giaersied €1 SIEAE: Th TAd gU TRt 3.2

ufgd o S[HE ST T R0 ok fav W e Tehd © o Aw 15 aitee
Yfd Gk ©1 B9 I o WY h1 & T IHEA o fa0d § wdrdy foent 9 @ v s 2 3 feft
A9 qen fead 7 7

3.2.1 fsUl 917 (Degree measure) A URTYSR s § SAfaq ST &1 HE Th qui 9fsRHT (% el

9 € |l B9 K0 1 WY T TS wEd ©, 30 1° @ foed 1w fetlt @i fiee o qen % fie % 9%
o fawifsra femen wman 1wk feuft o1 wisal 9m weh fie weend €, 39 17 9§ foaed € 9o uw fie 1 weet
I Th Yohe weadl 7, 39 17 O fagd 71 eweiq 1°=60’, 1’ = 60”

D 0 TSR W9 360°, 180°, 270°,420°,— 30°,— 420° B = Mhfd 3.3 H @A W 2

(¢]

360

S,

180°w 270°

WV
w
N

(o]
420 o A A
A N_30° ? 420
B
B

3TTeRfd 3.3
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3.2.2 %%WW(Radian measure)aﬁmalﬁ o= éﬁmwwm ‘Iﬁ%,ﬁf@l fegq A9 wed
21 THE g9 (I B 550 TH THhE 7)) o hg W TH THE AT o A9 §RI T HI0 H TH AT
Y wed B ARl 3.4 (i)-(iv) &, OA URfwe o= ® den OB 3ifam osm 2|

(iv)

ITMHTA 3.4 (i) - (iv)

sepfeat & ior femmy g € foes w1 e, —1 e, 1% IfeaT qen —%%&'{ﬂ%l%ﬂ%ﬂﬂﬁ%’

o 3ohTE B & 91 w1 Rkf 2 2t B o7 WRR o Y U qul aiteean ohg W 27 AeT 1 hior siafd
EZoilk

7g gdfafed ¢ for r 501 o1cl U o o, r g 1 =19 oy W ek FETH H1 HI00 Falq w1 21 eH
S € foh 99 & GHM =19 oh T THH HI01 SHald Fd €| =fem » B o 99 | 4 e w1 =g g R Th

mmmmﬁﬁw%,mlmﬁwm#mé%&mwwmﬁﬁml 37d: Ak Tk 9,

TSRt Bl » ©, 99 ) e [ den ohg W dRd i @ edw ®, Al 'H U@ © T e:i

r

Tl =ro.



3.2.3 T qgr arcfaes Q&I & W Gad (Relation between radian AP
and real numbers) W%W%W%OW%HW%W%%@ A 2 T2
T <hI0T 1 IRI9eR ST OA B, @ I o =19 &1 e | 99 o ohg W =19 gN

faftd v 1 A9 Weom ¥y et B W ofifee 99 o fag A T eel W@ PAQ 1

219 fig A IRfae G& 1 Sfeid il €, AP SFIcs: STkdfash e g9l
7 T AQ FUITcH aT&dfesh T <9Ifdl € (3Mepfd 3.5)1 4% &1 99 1 1R @
AP ! 5t w1 faadia fgen & sam W qen @1 AQ =i =it w1 faen # s df g
rqfaeh W@ o 9d fead "9 g qun foea:l 9 YR eI A qen

STEdfeeh H@MSA 1 Teh qel FHE A Hehd B 1 -1
3.2.4 feUt qur HsaT & weg qaer (Relation between degree and radian) {2
Fifeh I, Sg W Teh IVl 11 © Fr@eh! A9 25 Ea= € qen =8 360° feiit am Yo
%? 5 S [

o ETT = 360° A 7 &I = 180° SFH 3.5

ST Hew wH egw 7 i feult A qon feift w1 Wemw @ o =we w € 1 P W

7
1 ST %ok, B UM © 6

180°

1 e = - = 57°16" fAeaH

T 1° = = 3fed = 0.01746 Hfeam (Frebeam)

180

B GE HIOT o feIlt 7 e Weam A9 o ey frefatea el | e

et 30° 45° 60° 90° 180° 270° | 360°
erm | ® = x = e
6 4 3 2 m 2 2n
Hichfdeh Telet

<Ifr v &1 A9 @ felt F a1 fem | BN €, o yafad Ut % STHER w9 &H ®ve° faed §, 7
gagd & T w10 w1 A o feilt © qen < w9 o B forad €, W wHe € R o @ A pifea 2

Wﬁﬁ@maﬁmaﬁ%&mmﬁwaﬂﬁ%ﬁw:m%@méﬁgéﬁ%mﬁn=180°3ﬁ12:45°
1 38 fouR * eI o W faed € & naen %aﬁm%ﬁs‘q'rr%l 3d: B9 HE Hhd § Tk

T
i‘@qawtr:@xﬁaﬁm
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180
%ﬁm——xﬁ@mm

FEETOT 1 40° 20" 1 ead 99 § e
T 89 A ® T 180° = nt ifewd

, 1 121 121n
gafeTe, 40° 20" = 40 ﬁsﬂ;ﬁ_ 130% 3 ez = 20 e
zafe 40° 20/ =% Ao

FAEI0T 2 6 Aeaq =t feult 7w ¥ wferu)
T BH WA ® T mifes = 180°

180 10807
ggfeTT 6 = —x6fellt= feut
T 22
7 7x60
—343ﬁf€1ﬁ=343°+ T e [=ifE 1° = 60']
2 .
=343° + 38’ + I foe [=ifR 17 = 607]
=343° + 38" + 10.9” = 343°38’ 11” fAeheaw
TgfeTg 6 e =343° 38’ 11” Feheaq
SETET0T 3 39 g9 I T A R oy 60° 1 Shsd hior uRkfy W 37.4 I o w1 A9 ke @
22
(mn= El T FAT ) |
T F&l [ = 37.4 9t 921 0 = 60 —%iﬁ?ﬂ—g
i i
3d: r=6,'{}|€'qtl'lﬁ%
37.4x3  37.4x3x7
r= X s =357 9t
T 22

SETETOT 4T U H A Y g€ 1.5 9t et ?) gHat Ak 40 foge ® fRaht @ wm wekdt € (7w = 3.14
HT JIM ) ?

7o 60 T e o =€l 1 fie arelt 92wk aftemmon qof et 2, o1a: 40 foee o fe 1 g uh uftemo &
%W{UW%IW

9—§x360°m4—;i‘r€'€|=f

37d: T I TE Aifed g4
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I=r0 = 1.5x4_;@ﬁ=2n@ﬁ=2x3.14@ﬁ=6.28@ﬁ
SETETOT 5Af% < o o A HY G A & SR o S0 Thy WOl 65° q 110° T IV S &,
ST Feensti 1 oud S i)
T WA R g i eend sween o qen o, ¥ @
13n

= 65° = ——x65 = — feT
0, =65 180 36
2271
—110° = %110 = =&
qen 6, =110 ™ 36%1‘@4—4
A fF TE W R Aag [, @ L= 0, = 1,0, e
13n 227: L 22
36 XT1= 3 X7 L =T
ERINI roir,=22:13.
1. f=fafea feut a9 & 9ma eaq a9 I wifsw:
(i) 25° (i) —47°30 (iii) 240° (iv) 520°

2. mmm%w&ﬁmmaﬁm(nzgwmﬁ):

11 . ... om . In
O Tg (i) -4 (i) - ) =

3. U fed U i | 360° UReHT il © df Uk Uehe | ferad fEFH WG H1 107 SHACG?
4. Tk T, ﬁmﬁﬁw100%%,aﬁzzﬁmﬁaﬁm%$éﬁmﬁﬁﬁ%ﬁmwaﬁmw

(T==""hT I Hifs0)|

5. @qa,maﬂwmm@ﬁ%,aﬁrqaﬁﬁmzo@n‘raﬁﬁaﬁ%aﬁsﬂ%@mﬁﬁéaﬂaﬁmmaﬂm|
6. i< 3 Il o FAM s ocl 919 9 Hel G HEL: 60° TAT 75° o hI0 IAM B, A ITRT e
1 S A TS|
7. 75 G S A1l Tk IAFEE Sk F TH R G TR TR T e FA Y S R0 A 7, ST
Ty fezm ¥ [ T, Safh 3Hh b R T MW =AW HY oA FEfAEd €
(i) 109
(i) 159
(i) 21 9=
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3.3 Trerrurfadis we™ (Trigonometric Function)

T = SR S e ¥
5995 Y Seet & w9 H e R 1 o v R i & T
reprofidia eTura &1 9REm 1 e A9 ok us Hoqdn ODIB p e, p)
R wem o 9§ ERE w4 N

o e foF T 3o g9, e s fdems ereff =1 y

X
1,0 b
Ha g @1 w6 P (g, b) T W HiE fog %Hmaﬁonpx(\ < O“xyym”(

= x ffeq @rofiq =9 # GO AP = x (3P 3.6) B BW

Rt e B
cosx=adA sinx= b ©,-D|Dp
= AOMP H@shIvl 19 €, €9 W €, d
OM? + MP2=0P? Ta>+b*=1 Y’
TH TN SHE o0 W Y&H 65 o fou, g9 U § TR STFT 3.6

@+ b*=13 cos’x +sin*x =1

aaﬁ’ﬁs@{ﬂfqﬁam(‘{Uﬁ)mqaé?%mzn%&mﬂaﬂwmﬁﬁ%ﬁm%,mzAOB=g,

ZAOC = r 791 ZAOD = 21 2 % gt o et weh @ ) e Hor o1 g o

(quadrantal angles) F&d 2
fagafi A, B, C e D ok Feeriss s (1, 0), (0, 1), (~1, 0) @1 (0, 1) €,

THfe =gty wof & foae &9 e €,
cos 0°=1 sin0° =0
Zoo in— =1
cos ;= sin 5=
cost=—1 sint =0
LI L
cos 5y = sin 5 ==
cos 2m =1 sin2n =0

@, 4% g9 fag P9 sk qol ufiehmn o €, o ed SHi fog PR uged € 39 WK B sEd € foh AR
x, 21 QUi O ® Sgd (A1 wed) ¥, @ SR wom o 7§ %iE qiedd T g 2
3H YehX sin (2nmt+ x) =sinx>ne Z
cos 2nm+x)=cosx-ne Z
T: sinx=0,d X=0, £, 27, *3m, .34 x, 1 H qOiF o 2

T 3n 5w
qql cos x = Oaﬁx=ia 7 17,

sinx =0 ¥ WD B & R x = nm, & n FE IR T

... 37fq cosx=0,\_r|<'9fx,g %1 faug o }1 39 YR
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cosx=015|Wm%ﬁx=(2n+l)§,aﬁnaﬁ§{mﬁ%|
9 BY 3T TRl el ol sine el cosinea?ﬁﬁqﬁmﬁﬁw{ﬁ%:

1 o
cosec x = m,x;ﬁ nm, S8l n hls W 2l

1

T o
= 2 1 - |
sec x Cosx,x;t( n+ )2,G|%Tnaﬁ'sc{01ﬁ?%
sin x T o
t = 2n +1)—, S8 |
an x cosx’x¢(n+)2’ naﬁﬁ{“ﬁ%
COS X o
cotx = —; ,xinn,Tfl%Tnaﬁ'sp‘{UTW%I
sin x
T 9+t arafas x o T 3@d © &F sinfx + cos?x = 1
TH JhR 1 + tan?x = sec®x (F?)

1 + cot?x = cosec’x  (H?)

gd wemsti ®, B9 0°,30°, 45°, 60° AT 90° o Ak Ul o HH HI == R geh &1 T BN
o Trpofida werl o | el € S s wenel § ug geh SR Sl o €1 3§ YHN, 'H
frrefafiaa |l @ €

e |E |Z T |z on
6 4 3|2 & 2 |
. 1| L |\
Sin 0 5 \/5 7 1 0 —1 0
V3| L 1
cos 1 7 \/5 > 0 -1 0 1
1
tan 0 E 1 NE) ﬁé\ 0 KL\ 0

cosec x, sec x AT cot x T HM HHI: sin x, cos x AT tan x o AF § e (faam) 2l

3.3.1 faivTfirdta wer it & faIg (Signs of trigonometric functions) A T ThTe Id W P (g, b) P a3
&, ot o 9o fag €, 991 LZAOP =x, 9% ZAOQ=—x, @ f6g Qo e (q, - b) B (M 3.7)1
TAMAT cos (— x) = cos x T sin (- x) = — sin x IfF IHE I9 & Y &g P (q, b)oh W — 1 <a<17em
—1< b<1,3m@:, 89 x o | Ml o foI0 — 1 <cosx< 1deM —1 <sinx< 1,9 81 fyelt swanet & eqent

3 ® fop wem wgefa (0<x<g)ﬁ’aaw b3 YR €, T =gt (g <x<m) ¥ o FOTHS Tl b
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>

TR €, dER =qefer (m<x< %)ﬁaﬁ% b <Al B
(0,1)
&, qen =g aga‘rﬂ(%n < x<2m) H g UCHR T b BT

B1 38T 0 < x< ok fAT sinx ¥FcH 91 T<x <27 foIg (-1,0) C
X'€

W%ﬁ%lgﬁw,kxgéﬁmcosxw, g ©

3n 3n
<x<7$mwam7<x<2néﬁmaﬂm 0,-1)
B 21 3 YRR, B9 3 P wori o fug fafi= \p
=qerfell o S T Hehd €1 5ok forg BaR are et arof Y'
3, 3TTeRfd 3.7

I Il I v

sin x + + — _

cos x = - - +

tan x aF — ik _

cosec x aF + — _

sec x = - - +

cot x S8 — 1 —

3.3.2 ARt werl &7 9id a1 9RET (Domain and range of trigonometric functions) sine 9N
cosine el T AR ¥, BH I8 U € foh o @l arcafas gemstt o fau aRefia € g4, 79 9w o U
g & g ardfos we x % fog,

—1<sinx<1dAM —1<cosx<1

3A: y=sinx T y=cos x %l Wid Gft Irafas Geell &1 G & a1 URER it -1, 1], 27,
—1<y<1 @

1

%iﬁ»g,cosecx=—smx,y=cosecxaﬂ id, §==d { x :x € RAAMx £ nm, ne Z} I TE GH==™

{yv:iyeRy =213y S—l}%l?{‘éﬁw, y = secx %1 Hid, =4 {x:x € Rﬂmx¢(2n+1)g,ne VA
HW,W,W{y:yER,y S—lﬂTyZl}%ly:tanxaﬂ‘;lﬁ,E’ﬂﬁl'q{x:xe RHWx¢(2n+1)g,
ne 7} ae uRER |l arfeeh Heme 1 wyead €1 y=cotx 1 Wd, WIEEA {x:x € RAM x#nmne Z},
RER Feft STEfae TEmett w1 qyead TR <@ € fF yum wgufe ¥, W& x, 09 gaﬁaﬁimé,?ﬁsm
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sinx O 1 FT 3R v ¥, T =gefer § 5@ x,gamsmm%mm,moﬁsmméuw

e S %ﬁaﬁxm%mmo@_mmm%wmﬁw %"@zmmm

2 sinx, -1 ¥ 0 FHT 3R g S g1 S FhR g9 317 Frepivifida weri o fava & foar 2 ged &1 oaega:
TR T frefafad aret @:

1 =gere 11 =gete INEEGRIN IAEGRIK

sin 0@ 1 H AR Gg@? |1 WO H ARNERA T |0F -1 B AT R |—1 ¥ 0 HI AR gl §

cos |1 HOoH ARNERAE [0F -1 F T @ |-1 0 AR wgar & [0 @ 1 * AR 5@l &

tan |0 oo I FALTAGA T [—00 WO B L AGA € |0 W 00 FHI AR A&l € |—o0 F 0 I AR @ ©

cot [coToH eREeam e |0F—o0o H AW EA S [oc0 T 0 I e ozl @ |0 W —oo & 3R =l @

sec |1 @ oo Y AR Fd © | —o0 ¥ 1T AR WGl & | —1 ¥ —oco I AR Tl 2 |oo W 1 FHI AR Tl &

cosec |oo ¥ 1 Y AR AT ® [ 1 W oo K AR WgAl & | —oo ¥ 1T AR WGl & [—1 | —oo I R Hew 7

feauit wﬁaaqnvﬁﬁ,a%mmﬁﬁmakxgﬁtanxwmoﬁ oo (STd) A% wgdl & T 37

%Wﬁﬁ—éﬁxaﬂﬂﬁg 1 T ST T S99 tan x 1 AF SgA A e S 21 3 YRR, S eH T8
%T Gohd ¢ T =gl =qefer & cosec x T A —1 W — oo (FUMCHSF 1d) deh W =al & o 3@t o1ef 2 T

S xe (37“,27:)@ SE-SY 1,271 T AR SE BT €, cosec x Tgd AH FOMHE HH Il &1 WILRUK:

I oo AU — co Tl q = ok I YHR o HGER ! Tl

A <@ T sinx @A cos x oF AMI 1 a0 2m ok mwﬁr%ﬁ‘cﬁél S, cosec x @ sec x &
Hﬁﬁ’ﬂ&ﬂﬁZn%WW?ﬁﬁ%l%ﬂW&ﬁ?ﬁ tan(n+x)=tanxé'@ﬁ%l S, tan x o A
o SR 1ok U9 RGN eidt €, ifeh cot.x, tan x T Tk €, 39k T § oft Sl % qvEI g
Bl B Breporfidia el § 39 S (YOTeH) qe1 SHeRR hl SYAN i W, BH ol 1 i@ ©iE Fehd
g1 51 werl w1 e e Ry T g

y=sinx Y’

STTeRfe 3.8
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Cos X

cosec x

y=

STTeRfe 3,13

STTeRT 3.12
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JETETT 6% cosx= — % & SR x g wgety § feom #, A o o Pl wo & uE ) e
i

. . 5
) FifEk  cos x =—§ ,eH urd %ﬁh‘ sec x = —5
5
Ad sinx + cos’x = 1 ATsin’x = 1 — cos’x
-qT 32 v — 9 _E
sinfx=1- 5 =5
. 4
3d: sinx =+ —
5
<fer x gdta =gefe | 2, sinx T AH HOTES AN 39T
: 4
sinx =— 5
399 € ff U Bl § f
5
cosec x = — —
EEI%F‘J]?I%
sin x 4 Ccos X 3
tan x = == RN cotx = = —
COS X 3 sin x 4

ST 7 AR cot=— - @ ST v # fem ¥, A o it B wer 7w

. 5 . 12
T Hifem cotx:—E,ﬁ'qfﬂﬁ%tanx=—?
Ad 2 —1+t2—1+&—16;9
sec’x = an’x = 25 = o5
13
3d: secx:i?

<fer x fgda =qafer o feor 2, sec x 1 AF FOMHS BN 3@fag

13
secx:—?
T e off 9 ' €
cosx:—E
Elfl%":{tﬂ?l%
) 12
sinx = tan x cos x = (— ?)x(— E)_ E
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qaa

1 13

cosec x= ——=
sinx 12

31
I2TETT 8 sinTna:rnﬁamaﬁﬁm

Tl B9 WA © T sinx & AHl iUt 20 o 9vEIq TR B 21 gl

FETETUT 9 cos (—1710°) &1 HM Fd shifaTl

in 2 in10ms ) =sin & =
sin 3 = sin ( Tc+3)-sm3—

3
=3

1 BH WA ® T cos x o HHI § Sl 2m A 360° o 9= GG Bt €1 safery
cos (—=1710°) = cos (—=1710° + 5 x360°)
= cos (~1710° + 1800°) = cos 90° = 0

frefafed gei o di9 7= Breplvfadia werl 1 |1 30 iU

1. cosx:—%,x?ﬁ'{:ﬁ =qute ¥ feem 2

2.

S.

sinx:%,x{{:ﬁ Tqate § feerm 2
cot x = i,xﬂ?ﬁ'{{ El'g[qf?'f o feom 21
sec x = %,xﬂ'g[%f El'g[ﬂ'f?[ ¥ feom 21

tanx:—%,x{{:ﬁ Tquater 9 feed 2l

U9 W& 6 T 10 °F HE A hISC:

6.

8.

sin 765° 7.
an 3 .

15n
10. cot (- T)

cosec (— 1410°)

L lm
sin (— 3)
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34 < HWUN ok AN IR AW W FreRvridEa wen (Trigonometric Functions of Sum and

Difference of two Angles)

TG 9 | TH 1 G (HI0N) o A6 TE IR o fu Hepiofida werl don 379 et sl i e
FU1 79 Heel | 31 gl uRond 1 ed Bepviida et w271 79 Jud €

1. sin(-x) =-sinx Y
2. cos (—x)=cosx 1+
319 B %9 R aiom fag s P, (cos x, sin x
3. cos(x +y)=cosxcosy—sinxsiny ?/-'\

THE g9 W fa=r wifse, fEes &g
o fag o gl 9 f *101 P,OP , x den
FUP OP, y& q HUP,OP,, (x+y)%ﬁ7rn
?WWPOP()})%I@HPP? .
P, qum P, o fAen® P (cos x, sin x), X<€

P, [cos (x+ y),sin (x+y)], P, [cos( y), sin ()]
3%;1: (1, 0) = (3Tl 3.14)1

P,(1,0)
> X

— <

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

¥JSii P OP, @& P,OP, W fo=m wifsm)

-é (,—ﬂ})| g-graq PP, 3ﬁ;p P, P,[cos(-p), sin(-y)] ~—]

ERER ‘%| < g B ST B =
P P? =[cosx—cos(—y)] + [sinx —sin(-y)]? v’

= (cos x — cos y)? + (sin x + sin y)? 3TTeRfd 3.14

= cos’x + cos? y — 2 coS x cos y + sin’x + sin’y + 2sin x sin y

[

pd
~

=2 -2 (cos x cos y — sin x sin y) (Elzﬁ?)
REE PP?2 =[1-cos(x+y)]?+[0-sin(x+ y)?

2t 4
=1-2cos (x +y) + cos? (x + y) + sin® (x + y)

=2-2cos(x+y)
Fif% PP, =PP,T WA & PP2=PP2

24
SQTFFIE,2—2(cosxcosy—smxsmy)—2 2 cos (x +y)
3d: cos (x +y) = cos x cos y — sin x sin y
4. cos (x —y)=cos x cosy + sinx siny
waaHHT 3 H yF WH W — y WA W

cos (x + (—y)) = cos x cos (— y) — sin x sin (— y)
I cos (x—y)=coSxCcosy+sinxsiny

4
5. cos (E_x) = sin x

H&qﬁ:m4ﬁx¢wmmgamy¢wmmxr@ﬁquﬁ%’

T T .o .
cos (E—X)zcos 5 COS X + sin 5 sin x = sin x

6. sin (®™_,) =cos x
2
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RINK]

et 5 1 SYAN FE W 9 U ©

7.

s T (T
sin(E—x) = cos {E‘(E_xﬂ = COS X.

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

g 9 © T

8.

10.

sin (x + y) = cos (g—(x'*‘y)J = cos ((g—x)—y)

T . T .
= cos (E_x) cos y + sin (E_X) sin y

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

Ife B9 Gt 7 H y o M W -y W a 3w qRomM U 2|
x 3Ry o ST HEl ol FEEERE 3, 4, 7 3R 8§ § W W g Fefetad qioms e g 2

T . . T
cos (E+x) = —sin x sin (E+x) = COS X

cos (T—x) =-cosx sin (kL —x) =sinx
cos (M+x) =—cosx sin (T + x) =-sinx
cos (2T — x) = cos x sin 2K — x) = —sin x

Sﬁ YhR o GId 1?I'ﬁU'ITEItanx, cotx, sech_cf cosecxéﬁfﬂ'q sinx3ﬁ'{ cos x o Tl ob TIoTHl 9§ STET
Y frehtel ST g 7

afex, y ol (c+y) & & B S forw o € @

tan x +tan y

tan (x +y) :l—tanxtany

Wﬁx,yﬁm (x+y)ff'{5|'°lﬁ's: gWWWWﬁ%,Wcosx,cosyﬁm cos(x+y)¥'f<’3[=|%"f
HEEC

sin(x+y)  sinxcosy-+cosxsiny

tan (x + = = ; ;
(x+7) cos(x+y) cosxcosy—sinxsiny

mﬁﬁﬁcosxcosy,@ﬁﬂmwm%ﬂﬁgl

sin xcos y 4. cos xsin y

COSXCOSy COSXCOSYy

tan (x + y)= . .
( ) COSXCOSy Smxsiny

COSXCOSy COSXCOSYy

tan x+tan y

= 1 —tanxtany
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tan x —tan y

11. tan (x - y) = l+tanxtany

e FeErHeRt 10 H yoh TF W —y W@H W, €9 T4 ¢
tan (x — y) =tan [x + (- y)]

tan x+tan(—y) tan x—tan y

l-tanxtan(—y) l+tanxtany
12. afEx,yddm (x +y) W ¥ w1 ot ®OT 1, T MOTR @ L, @

cotxcoty-1

cot (x +y) = cot y +cot x
FAIfR x, y AT (x + y) HIOT | § g W, 1 [O0H &l €, TafaT sin x, sin y @9 sin (x + y) = &l
g o
cot (x +y)= cos(x+y):cosxcosy—sinxsiny

sin (x+y) sinxcos y+cos xsiny
3 S & R sin x sin y, 9§ fawfsa 0 w, g9 I @

cotxcoty—1

cot(x +y) =
(x+7) coty+cotx
cotxcoty+1_ . . s
13. cot (x —y)= ———=—— &l x, y AU x— y; Tk TN &I &l
coty —cotx
Ifg geafieh 12 W yoh M W —y W@d & df g SR 9Romd 7 2l
) ) 1-tan’x
14. cos 2x =cos’x —sinx =2cos’x-1=1=-2sin*x= ————
1+tan” x
70 W € &%
cos (x + y) =cos x cosy—sin x sin y
yoh T W x, W@ o, 89 I B
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—sinx=1-2 sin’x.
cos® x—sin’x
3: B UM & cos 2x = cos> x — sin > x = —
cos” x+sin “ x
391 3 T I cos? x U faford &t R, &1 urd &
1—tan® x T _ o .
= ———S—x AT+ — & ]
Cos 2x 1+tan2xx n > nT’TW
2tan x
15. sin 2x =2 sinx cos x =

1+tan® x
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&\ 5 € T
sin (x + y) = sin x cOS y + COS x Sin y

yo M W x @A W, g9 W B

sin 2x = 2 sin x COS X.

2sin xcos x
g sin2x="__7 . . 2 _
cos? x+sin® x

Tk U i cos? x 9 faifeid &9 W, 89 1 %

2tan x

sin 2x = 1+tan? x

T < -
16. tan2x= 20X o Lom4 = @ 4 quiE 3

1-tan’x 2
T WA © R
tan x + tan y
tan (x +y) = —l—tanxtany
: 2t
yeh M W x WA W, 89 I €, tanzleif
—tan” x

17. sin 3x = 3 sin x — 4 sin’x
B UM €,
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
=2sinx (1 —sin’x) + sin x — 2 sin®x
=2sinx—2sin’x + sin x — 2 sin’x
=3 sinx—4sin’x
18. cos 3x =4 cos’x — 3 cos x
B UM €,
cos 3x = cos (2x +x)
=C0S 2x cOoS 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)
=2co0s*x — cos x —2cos x + 2 cos’x
=4cos*x — 3cos x

_3tanx-tan’ x

tan3x=—————— E Y I
19. I 3tanly  XEMM+ D S Ui 2

W U % tan 3x = tan (2x + x)

2tan x
+ tan x

B tan 2x + tan x _l—tanzx
Cl-tan2xtanx | 2tanx tanx

1—tan® x




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

1— tan’x — 2tan’x 1 - 3tan’x

X+ X -
J COS—y

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

2
. X+y . x-
(ii) cos x — cos y = — 2sin —ysm—y
2 2
. X+ x-
(iii) sin x + sin y = 2sin Y cosTy
+y . x-
(iv) sin x —siny = 2cos Y sinX =Y

&\ 5 € T

cos (x+y)=cosxcosy—sinxsiny
3R coS (X —y) =cos x cos y + sin x sin y
(1) 3R (2) FI Sed T Te@ W, B9 UM B,

cos (x +y) +cos(x—y)= 2cosxcosy
3R cos(x+y)—cos(x—y)=—2sinxsiny
AR o sin (x + y) = sin x cOS y + €OS x Sin y
3R sin (x —y) = sin x coS y — cOS x Sin y
(5) 3R (6) ! Sgd T e W, BH UM &,

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

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

A fhx+y=0dAx -y = ¢, THAY

Al

(3), (4), (7) A (8) | x 3N yoF 9 WH W, 89 W ¥,

cos 0 + cos ¢ =2 cos (942'(1)]0% (9_;(1)}

cos B —cos ¢ =—2 sin (e+¢jsin(e_¢j
2 2

020),,(1-¢)
2 2

sin O — sin ¢ = 2 cos (94—7(1)) sin (9_;(1)}

sin @ +sin ¢ =2 sin (

(D)
o)

. (3)
(@)
. (3)
. (6)

(D)
. (8)
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X+ X—
yCOS 4

cos X+ cosy=2cos

x+y x-=y | . x+y
TCOS ;sinx —siny =2 cos

@ TTooft  wagfhe 20 9 70 e 9o U R

sin Xy
2

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

sameor 10 a5 =i

3sin£sec£—4sin5—ncotzzl
6 3 6 4
=T 9e 3sin£sec£—4sin5—ncotE
& B 6 3 6 4

3124'(717—5)134'E
_><2><—S1n 6><_—s1n6

1 o
=3-4x o =1="A ™

IETETOT 11 sin 15° &1 9F 1@ HIST)

&l sin 15° =sin (45° - 30°)
= sin 45° cos 30° — cos 45° sin 30°

B 1 V3t
"2 2 272 22

131
EH'I%TUTIZtanF %1 M I Sl

137 L T —tan| Z-T
Tol  tan B = tan B = tan I 4 6

tan " —tan ~ I-—
_ 4 6 \/§ \/§—1 2_\/§

1+tar1§tar1E 1+i \/§+1

sargtor 13 fag i

sin(x+y) tanx+tany

sin(x—y) tanx—tany "

X
;COS X —Ccosy=—"2sin

Ty

sin

xX—

,sinx +sin y = 2 sin
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%1 B9 UM ¥,

o sin (x+ sin xcos y-+cos xsin
-, (x+y) _ y y

sin(x—y) sinxcosy—cosxsiny
Wﬁ?%’(ﬁcosxcosy ﬁﬁmﬁﬁaﬁ{ﬁﬂ,%ﬂqﬁé,

sin(x+y) tanx+tany

R =T 9y

sin(x—y) tanx—tany
SEET 14 fREny

tan 3 x tan 2 x tan x = tan 3x — tan 2 x — tan x
' %’q\_fﬂ:lﬁ%ﬁl? 3x=2x+x
tan 3x =tan (2x + x)

tan 2 x+tan x
tan 3x=

1-tan 2 xtan x

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

15 fog =ifsu:
COS(E'FXJ'FCOS(E_XJZ\/E COS X
4 4
T TaGme 20() F ST FH W, T UM 7,

T cos (E+xj+cos (E—xj
ElRiet 2 2

gﬁﬁﬁﬁ%

T T T
—+x+-—-=-x —+x—(——x)
4 4

= 2cos 4 coS
2

T 1 .
=2COSZ cosx=2xﬁcosx=\/§cosx=w q&l

cos 7x + cos S5x
— " —cotx

g 16 93 [ sin 7x —sin Sx
T WEHHRIS 20(1) 991 20(iv) 1 STEN W T, B9 UM T,

Tx+5x S7)6—5)6

2cos co
2 2 CcoSx

=cotx =?\"I'€ﬁ' q&l

R

< Tx+5x Sin7x;5x sin x

2co
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17 fag =R sin5x—2sin3x+sinx:tanx

COS5x—Cos x

T B9 UW ¥,
o sin5 x—2sin3x+sin x sin 5 x+sin x— 2sin 3x
COS5x—Cos x COS5x—CoS x
2sin3x cos2x—2sin3x _ _ sin3x (cos2x—1)
a —2sin3xsin 2x sin3xsin 2x

.2
I-cos2x  2sin” x

3 = = tanx = W' q&l
sin2x 2sin xcos x

gy-aet 3.3
fag =ifem:

1. sin? E+ cos? — — tan? T~ 2. ZSiHZE+ cosec? —ﬂ:COSZEZg
6 3 4 2 6 3 2

3. cot’ E+(:ose(:5—ﬂ:+3tan2 T_ 6 4. 2sin® 3—ﬂ:+ 2cos? E+ 2sec’ r_ 10
6 6 6 4 3

5. M G HifeT:
(i) sin 75° (i) tan 15°

frfafea w1 fag i
cos(z—xjcos(z— j—sin(z—xjsin(z— jzsin(x+ )
6. 1 1 y 1 1 y y
tan (n+xj 2
4 _ (1+tan xj

7. =
o 1—tan x
tan | ——x
(4 j

cos (m+x) cos(—x)

. L4
sin (T—x) cos (2+xj

2
= cot™x

9. cos (3?“+xj cos (2m+ x) {cot (%—xj+cot (2n+x)} =1
10. sin(n+ 1xsin (n + 2)x + cos (n+ 1)x cos (n + 2)x = cos x

11. cos (%+x]—cos (%Tn—xj = —2sinx



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

cos9x —cosSx sin2x sinSx + sin 3x

16. — - =— 17. —— =tan4x
sin17x — sin3x cos10x cos5x + cos3x
sin x — sin y xX—y sin x + sin 3x

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

200 — 5 = 2sinx 21. —; : - = cot3x
sin” x —cos” x sin4x +sin3x +sin2x

22. cotxcot2x —cot2xcot3x—cot3xcotx=1

4tan x (1 —tan’x)

1—6tan’x + tan*x

23. tandx = 24. cos 4x =1 — 8sin? x cos? x

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

3.5 TreRiurfadia @wteRTor (Trigonometric Equations)

Tk =R R e werl arel G S FrentoTiide THieRuT FEd €1 39 TS |, g9 U8 gHisl

%Wﬁﬁﬁlﬁqﬁ%ﬂ%%ﬁﬁ sianMTcosx%ﬁﬁanﬁmWﬁ?ﬁ%HWtanx

o Ul § U o Iee GG gt @1 Breptoifide qefehtor oUW ' S 0< x< 2n ¥ €, Y&

%t ( principal solution ) FE™ &1 QUi 7’ ¥ I oot <t ferdlt Frerivfidta giezor o @+t gt =g

T>|-RF|T%,3'{313111?{7:!'?%?[(generalsolution)5%@(%1 BH qUlleh] o WH=Id I ‘Z’ ¥ TRRIA S
Freafafeaa 33t Brervfhdia TR & g wH o F8Es Bl

3
ITEIT 18 Wsinngwg@ﬁﬁﬁaﬁﬁw

. . T \/3 . 2n . T . T 3
== sSin— =S8In|Tt—— |=SIn— = —
g1 BW A ® f sin— =~ qn 3 (n 3) 175
2
TofeiT, &4 g x=§a9ﬂ?n%|
1
IETEIT 19 thx=—ﬁwg@wmﬁm|
: T 1 T T 1
B9 WA ® ff tan= = —= 39 YN, tan | m—— |= —tan— = — —
T‘MT tan(Zn—Ej:—tanzz_L
6 6 3
T TR t 5—n—t Hr __ 1
6 3
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379, BH Freihde SHeol w1 SAE 5 §9d w97 89 @ ©
sinx :OH\Tx=n7t,\_r|%=["ne Z

T <
cosx =0 x=(2n + I)E,G%Tne Z

&9 ga e oftom fag i

i 1 fe=dt arafas g@md x qun y & fou
sinx:siny@x=n7t+(—1)"y,\_r|%=[9ne Z 9 e B

suufa A sinx =siny, @

. . xX+y . x—y
sinx—siny=0 3 2cos sin—— =0
2 2
x+ -

i cos 2y:0'€lTsin y=0

X+ T X — o
zHfeTu Ty=(2n+1)5 Ell Ty=n7t,\_r|%TneZ
3?@1?{ x=Cn+1)n—-y Ax= 2n7t+y,\_r|%=["neZ
3d: x=Q2n+ D+ 1)+ y AT x = 2nw +(— 1)2"y,\_r|%Tne Z

mﬁw&mﬁﬁaﬁm B UM B: x= nw+ (-1)" y,\_ﬁTneZ
THE 2 2 orEdfash HEY x 99y o 1T, cos x = cos y ¥ x=2nm + y, SEIn e Z 9w Bl 2
suufa A cos x = cos y, @

xty . x-y
sin

cosx—cosy=0 A 2 sin

2
L Xty XY
9 UhX sin =0 A sin 5 =0
x+y xX—y o
sgfeTq 5 =n7t'€ITT=n7t,\_r|%TneZ
3?@1?{ xX=2nm-—y '€|Tx=2n7t+y,\_r|%=["neZ
Ad: x=2n7tiy,\_r|%=’fneZ

uﬁa3maﬁmﬁﬁaﬁxamyaﬂg%quﬁ%aﬁ

tanx:tany@x:nn+y,\_rlﬁne Z 9 e 2
suufa afg tanx=tany, @ tanx—tany=0

sinx cosy—cosxsiny 0

COSX COS Y
a0 sin(x—y)=0 (F?)
gl x—y=n7t3’{qi?[\ x=n7t+y,\_r|%=["neZ
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3
ISTBIUT 20 sinx=_§a:rwamﬁﬁnz|
'l Wtﬂﬁ% sinx:——3= —Sln—=sm(n+—j=sm4—n
2
. . 4drn
3Ad sin x = SIn——
3
a4m o
BRI x=nn+(-1) ?,G%TneZ
4 5
o feuott ?,xm@wm%ﬁmﬁw smx:—T%lxao‘raﬁ's‘%ﬁmmémww

7o fwan s wehar 7, Torwes foe sinx:—%ﬁ,%aﬁﬁuﬁﬁwwwiﬁ%ﬁwﬁéwm:
faf= e 9 gad 2

1
IRIT 21 cosx:aaﬁwaﬁﬁw

5yl

ESISI

1
qrd § COS X = — = COS—
B9 U € > 3

I

x=2mti§,€|ﬁne Z.

FETETUT 22 tan 2x = —cot(x+§j Hl §A BT

&1 89 UM €, tan 2x:—cot(x+§j = tan(g+x+fj

a

ESISI

a

tan2x = tan(x + —J
6

3

/4

St .
2x:nn+x+Z,T¥|%T neZ

RY» o
x=mt+?,3v|%1 neZ

IETEI0T 23 B HITST sin 2x — sin 4x + sin 6x =0
To g & fo@ g ®,

sin6x +sin2x —sin4x =0

B
DI

2sin4xcos2x—sin4x =0
sin4x(2cos2x—1) =0
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1
FHfeTy sindx=0 A cos2x=—
. T
DI sin4x =0 3T cos 2x=cos§
T <
Ad: 4dx=nm Iq 2x=2nni§,e@ ne
a9 xznf 1 x :nnig,aﬁnez

IETET0T 24 A HIWT 2 cos?x+3sinx=0
Tl WU I 39 YR @ Hed €

2(1-sin® x) +3sinx = 0

a0 2sin® x—3sinx-2=0
a0 (2sinx +1) (sinx —2) =0
: 1 .
Ad: smx:-E Iq sinx =2
oy sin x =2 3G9I B (FA?)
1 . In
Zqfee inx= —— = sin—
sin x 5 G
n7Tl? <
37, Bl x=nn+(-1) ?%,G%Tne Z

frAfafad Sl &1 & q 9% g |1d hIfal;

1. tanx:ﬁ 2. secx=2
3. Cotx:_ﬁ 4. cosecx=-2
frefafed s Tl &1 AUE T AT F IS
5. cos4x=cos2x 6. cos3x+cosx—cos2x=0
7. sin2x+cosx=0 8. sec? 2x = 1—tan 2x

9. sinx+sin3x+sin5x=0

faferer 3grgvor
IETEIOT 25 A sinx:%, cosy=—%%,ﬁlﬁxﬁw yﬁ@?ﬁqﬁﬂﬂfﬂﬁﬁ:ﬂﬁﬁ?ﬁsm(x+y)wm
A RIS
T TH WA © fR

sin (x + y) = sin x cOS y + COS x Sin y .. (1)
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9 16
3« cos? x=1-sin*x=1-—-="—
25 25
4
RSl Cos X = ig
Hifer x fgdta wgefe & frem 2, om@: cos x HUMHF 2l
4
HAd: cosx=——_
5
144 25
3 siffy=1-cos’y=1-—"7"="—"-
169 169
. 5
3?94'FFL siny=%—
13

. , . 5
Ffe  y fgdta =qefer ® feud 2, sin y 99rcA® @1 zAfAT  sin y = I 21 sin x, sin y,
cos x 997 cos y &1 T THIeHL01 (1) § W& T, 89 UM %,

12) ( 4) 5 36 20 56
—— |+ —— X -
13

. 3
Sm(ﬁy)z_x( B3~765 65 65

5 5

3BT 26 g wifsu: cos 2x cosg—cos 3x cos9—2x =sin 5x sin 57)6
T B UM ¥,

. 1 X Ox
T — — | 2cos 2x cos——2c0s — coS 3x
8= 3 { 2 2 }

=l cos 2x+£ + cos 2x—£ —CoS 9—x+3x —Ccos 9—x—3x
2 2 2 2 2

1 5x 3x 15x 3x | 1] 5x 15x |
= —Lcos—+ COS—™ —COS— —COS— | = —Lcos—— cos—J
2 2 2 241 2 2 2

5x 15x 5x 15x) ]
1 PRAEE PR
2l osind 22 \gGpl 2 2
=2 2 2

S5x

5 .
= —sinS5x sin(—?) = sinS5x sin?x =3[ 98

mmntangaﬂmamaﬁﬁm

T

Tl AE ooy x=§€ﬁ?ﬁ2x=z
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2tan x
A tan2x = 5
—tan~ x
2‘[anE
tanE— 8
a0
4 1—‘[anZE
T 2y
e wfife y=tan— @ l=7"7
8 1-y
a V+2y—-1=0
2422
TgfeTg y=T:—lix/5

ﬁﬁﬁggﬂ'q?lﬂﬂfﬂﬁﬁﬂﬁ%,y=tang TS B o

tangzx/z—l

X

3 3n
3STEL0T 28 Ifg taﬂx:z,n<x<7,?ﬁsin2

x X

,COSE GR2IE tangéﬁﬂﬁ'ﬂlﬂ HifeTg|
. 3

T Hifem n<x<? ? TEfTT cosx RUMHE 2|

I 2 2 4

X X
samsinaaﬂmmam cosawm|

9 25
EXE) sec’x=1+tan’x= 1+ —=—
16 16
16 4 .
ggqfeTu cos?x=— Tcosx= —— (F?)
25 5
X 4 9
g 2sin*= =1- cosx = l+—=—
2 5 5
X 9
'2_=_
IS s 0
X 3
Rl in~ = 7= (F?
sin o0 ( )

4
5

D | =

x
q: 2cos? 5= 1+ cosx=1-
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X 1 1
ESilY coszzzﬁ a1 cos—=—TO (F1?)
—
- E_smz_ 3 X(_m\_ \
cos

sargdor 29 fag Hifva: coszx+cosz(x+§j+cosz(x_§j:%

T B9 UM €,
1+ cos 2x+ﬁ 1+ cos 2x—ﬁ
S 1+cos2x+ 3 + 3
a 2 2 2
- l 3+cos2x+cos(2x+ﬁj+cos(2x—ﬁj
2| 3 3
i 21
— —|3+cos2x+2cos2x cos?
1] o
— —|3+cos2x+2cos2xcos| m——
2| 3
[ T
— —|3+cos2x—2cos 2x cos —
21 3
13 2 2 _3 s
:E[ + COS 2ZXx —COS x]—E =?\'TqT -q-g\;l-
37T 3 UT fafaer goracit
fag +ifs:
T On 3 5w
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? 5
4. (cosx—cos y)? + (sinx— sin y)* = 4 sin’ ;

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

(sin 7x + sin 5x) + (sin 9x + sin 3x)
6. =tan 6x
(cos7x+cos5x)+ (cos9x+ cos3x)
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X 3x

7. sin 3x + sin 2x — sin x = 4sin x coS — cOs ?
X X X
ﬁﬂﬁf@ﬂmwﬁsing,cosg?lwwnzETIHEFTGQ:
4 . 1 .
8. tanx = —g,x%?ﬁ'q wgete ® 2 9. cosx:—g,xﬂ?ﬁ'ﬁ wgafer o 2
1 - .
10. sinx:z,x%ﬁﬂaﬂaf%ﬁél
arIST

o I wH Tu, Tt B ., =9 BT A [ G g W S Hio 0 WeTH ¥, Wi=r0
Yeom W = ——x ferit

¢ 180
180
¢ Tt A= —x Yeaa 7
T
& cos’x+sin*x=1
¢ 1 +tan’>x =sec’x
& 1+ cot’x = cosec’x
& cos (2nm + x) = cos x
¢ sin (2am + x) = sin x
¢ sin(—x)=-sinx
& cos(—x)=cosx
& cos(x+y)=cosxcosy—sinxsiny
& cos (x—y)=cosxcosy+ sinx siny
T .
¢ cos (E—X)zsmx
. 0m
* 51n(5—x)=cosx
¢ sin(x+y)=sinxcosy+cosxsiny
¢ sin(x—y)=sinxcosy—cosxsiny
o ) (m
& cos|tX|=—sinx sin | T tX| =cosx
2 2
cos (T —x)=—cos x sin (T — x) = sin x
cos (T +x) =—cosx sin (T + x) = — sin x
cos (2m —x) =cos x sin (2T —x) =—sin x
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tanx+tany
tan (x +y) = l-tanxtany



¢ tan (x—y) =

tan x—tany
1+tanxtany
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cot xcot y—1

GOt (¥ + y) = cot y+cotx
cotxcot y+1
cot (x —y) = cot y —cotx
) 1—tan’x
cos 2x = cos’x —sin*x = 2cos?x — 1 =1 -2sintx =7 5
1+ tan“x
. . 2 tan x
sin 2x = 2 sinX cOS X =—
1+ tan“x
2tanx
tan2x= T 5
1—tan“x
sin 3x = 3sinx — 4sin’x
cos 3x = 4cos’x — 3cosx

3tan x—tan> x
tan3x = —— 5. >
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(1) COS X + cos y = 2¢0s ) COS—y
2 2
+y . X—
(§1) COS X — COs y = — 2sin 2 Sln—y
2 2
. . . Xty x—y
(1i1) sin x + sin y = 2 sin Ccos ———
2 2
xt+y . X—
@iv) sin x — sin y = 2cos ) sin eI/
2 2
(1) 2¢0s x cos y = cos (x+ y) + cos (x—y)
(i) — 2sin x sin y = cos (x + y) — cos (x — y)
(iii) 2sin x cos y = sin (x + y) + sin (x — y)
(@iv) 2 cos x sin y = sin (x + y) — sin (x — y)
sin x =0%ﬁ?ﬁx=nn,aﬁnel
T o
cosx =0® @Wx=Qn+1) 5 EineZ
sinx=siny & @Wx=nm+ (- 1)"y,3|%=f9ne Z
oS X = cos y, B Fﬁx=2nniy,aﬁne Z
tan x = tan y & ?ﬁx:nn+y,3ﬁne Z
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LRI cosine@ﬁﬂﬁmwmmmmgl

sin*‘x,cos*‘x,@rTrﬁ‘{ElﬁTvqusinx,ﬁﬂcosx,mﬁwmmmﬁaﬂwﬁﬁw Sir John
F.W. Hersehel (1813 €.) gRT f&T 7T ¢l S91 iR i Heiferd 9l oF @11 Thales (600 €. gd) &1 M
U™ &9 9 el g B1 5= 49 & e e &1 S & A9 1 99 9 81 389k for 3=
T A0 91 & GeEsh 38 9 e i WerEal i A9 3ok Tl 1 qei 1 JarT fawan o
3} I B

Thales =1 TSt & 1 SO 1 TUET w3 1 Ft 5971 o S @1 9ok foqw, =i qoey Sl
o ST 1 WA R o S IR g0 el gl 1 vl gEed Byl i Herdd ¥ g 9Rde St
o foer €



