e wes

(Trigonometric Functions)

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

3.1 ‘{ﬁmr (Introduction)
vIsg ‘forHe ' st =cafa e wresl ‘foriia’ den ‘HeH’
T g ¢ qun Eeht oref B 1 gl i W’ e 2
39 fawa =1 fasme erm: sl & dafua sfide saenet
%I A L oF AU TR T o1l SHehT ST |g! At
o I, HoRl, T U - AT w1 fo GRS B e
qen el emfe o g foRan T daH | s9eR1 3TN
g 9N & S foree, sk o, fargd uftuer (wfehe) o
fesle daR w3, 310 HT eraen &1 9viH A, 9us |
AT SR 1 918 o fova & qaigam @ |, gififas Arya Bhatt
o () 1 Tavel o e den o= g el | e B RaE
firelt sheneti & g9 <A 10N o Brepiofid U & faw o stereE e 2,
58 oo sl &1 gl o U o ®Y H wa T g1 g Behiuihd
GEgTeR1eT qe 3k TR IOHd ST uTdl oh STIIART i SeTg 9o 0 o 91 i
FH A oo 21 59 et o, g b o Surdi o Geiel 1 S worl o
&Y H TR hy] qAT 3Tk TUIEH! 1 T Rl
3.2 SRITT (Angles)
Teh iU € WY ® S Tk fR0r & SHoh yRiNes fag o ufid: g W s @1 faon
o HUM ! 7o ferfa sl aRfeR oo qen 5o o sifqq fufa =t o &1 sifam s
wed g1 i f6g &1 vitd wed € AfE ol ST @ 9 R aeees qen afg o
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PRt wem 57
feuTTer € il SR IU1 SRUTIeHeR sheeldl € (3t 3.1) | fohelt o &1 =1, 5o (am)

B vired uRfae s
(0) > A
& .
£& Ty
o &
>A
oifet URfyes o= B

(i) ST HIOT TRt 3.1 (i) SEUTTHeR ShIUT

I 98 W B S ST i U feufq o oifqw feufq 9 SEE W 9 g 21 o
! T o AU ST TohTeal €1 IV ki g

: URfae® o= A
WWWW%%,W#W@ >
TR T w1 fefd @ uw o gEe i i sifem sgsm B
T THE T S ThA € S, A 32 TR 3.2
Tt T R )

Ig GS1 9 HI0T o fow GiaureHe 71 SIEWE: T JAd 8¢ U o qHE §
I T 107 oh To99 § e Tehd & foh T8 15 IHeh Uid Hehe ©1 8H hiv o A1
1 3 31 THITA o fawg § aardy foent S A foren s =, 3 feult w9 qen
fega w9
3.2.1 {7t 919 (Degree measure) AR IRTER g W A s 1 g9@ TH Ui

trﬁ@qmw(%)ﬁméﬁwﬁwmww%ﬁmﬁ%,s@r@fﬁ@ﬁ%

e Teift &1 firfe | aen s e & ee o fawifa fran sman 21 ek fetlt 1 wreat
N Tk e el 8, 36 17 9 fored € 9 W e &1 "igal 91 U Uehe el
2,78 1”7 9 fawd &) ateiq 1°=60, 1" = 60"

FO I TSR AT 360°, 180°, 270°, 420°, — 30°, — 420° € S=®
amepfa 3.3 o <wrtan = 2

360° A 18 270°

@ > B¢ >A A
> 0
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(o]
420 o) A A
A N 30° > 420
B
B

3R 3.3

322 e AT (Radian measure)EIﬁ'UT H A9 fau {Hﬁ SEFI'SE off %\
518 oo A9 wed 1 3HE 99 (F9 1 5591 Th THhE @) o hg W Th HE
TS o =19 gRI &4 iU i ok ea A9 Hed 81 3Tehid 3.4 (1)-(iv) &, OA
URfqeR 9o € dU1 OB @ifam 9s 2| Sfepfadl W vl fe@my Ty ¥ s |

1 Yfeem, —1 e, 1% feTm aen —%%%?Fr%w

il/l
(i) B

@iv)

3TMFTA 3.4 (i) - (iv)
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i w59

T WA § b SohTE 59 o g i Uiy 21 Bl B o7d: U o7 i T
gof afighmn ohg W 27 Weam o1 o fafia w2l

g wataied ¢ o r B o1l T o1 o, r A 1 = g W T eI w
10T AR LT €1 BH A € o6 o7 o FHM =19 shg W FHM HI01 dqd i B
w{feh r 5521 o I | r TS 1 =G g W T FEFT 1 B0 ARG hidl €, 3EfT

lmﬁwwéﬁwéﬁmaﬂwmﬁawm 31d: AR Tk g, et B

r®, 9 I SAE [ den ohg W 3fafd v @ eaw &, 9 W ud § TR e=é

aqGl =ro.

P

3.2.3 IEFT a9gr arefasd GEAen & T A (Re- uN )

lation between radian and real numbers) < =1 &
TRTE I o1 oh%, O W € 1 99 W hlE fog A B |
iU 1 YRR ol OA #, df I o =19 w1 olE 9 g9 1!
o g W A9 gR STaRka hro7 i w9 oA § e gt
21 9 oifse 9 & fog A R =i ¥@1 PAQ ©1 4 fag 0
A areafas wear vp=a gsfefa &war €, AP
¥HTcHeh IRfaeh T S9idl © qe1 AQ SRUlcHe drfaeh
A <9I & (MR 3.5) 1 A &H 99 H1 SR W AP
1 =St &1 fouda fen ¥ gAM W qu W@ AQ i HEl
w1 fon | s a1 Y e §E@ & T eI A {2
2 den foeima:l 39 YR iedd WM qen awdtos T35 Vo
FETST 1 Th qel T T Fehd 2

3.2.4 Ut aor a7 & qeg gag (Relation between degree and radian) Fifen
T, % T T HIU S ¢ TRt A 2n eTE € 9 e 360° feult Wi €, sHfey

2m XfeTT = 360° A 7 eI = 180°
I Hee g oo w i ferlt wy qen et @ w6 Weom @ o oy @ €

nwﬁwmz—;www,%ﬂw%%

180° ,
p— 57°16" T@eaq

1 ez =
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qA:

1° = = e - 0.01746 e (Treream)

D WA KON o el w9 qen T W & Hey fefeiea arel o fTe g €

et 30° 45° 60° 90° 180° | 270° | 360°
o | X = | oz | = 3n

6 4 3 2 m 2 2
Hichfdeh Ul

<fer o &1 T a1 qf feift & Weaa # et 2, o yaferd IR % STER 5
A 01 9° forad ¥, B0 WHe € foh whiv1 =1 @9 o fetft @ qen < &9 wiv B foed

€, 30 wHgd € o o w1 w9 B e 2

e T ST 101 R Agaq w9 | oo wd €, @ 9 e fae sig

& areq n=180°3ﬁ13=45°ﬁwﬁwﬁ &I o @ forad § foh maen %ﬁ
A1q Aeaq 21 31d: g9 e Fehd € T

feuit =g

FETETUT 1 40° 20" ki fead A9 H s=fau)

ol B SA @ T 180° = mifedd
1
TGfeTq, 40° 20 =40§1%;ﬁ=

BRI

ISTEIIT 2

40° 20" =

121n
540

6 feaa =1 feut am o =fem)

121

ez

T B9 WA © TR o ifemd = 180°

Hfere

180
6%@?: TX6%‘/ﬁ:

1080x7
22
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7 7% 60 .
=343— feit =343° + e [==ifE 1°= 60']

11 11
2 .
=1343° + 38’ +Hﬁq=r¢' [ 17 = 607
=343° + 38"+ 10.9” = 343°38’ 11” fishean
zafere 6 T = 343° 38" 117 Fheaw
IEET0T 3 IH g9 &1 B3 9 wife 88 60° &1 k@ v qRfy «w 37.4 9

aﬁﬁaﬂwm%(n=% T FAT ) |

o 60m T
&l 98l [ =37.4 9t qen e=60°=@%|%a=r =3

3T r=—, A UQ ©

L

e ’
37.4x3  37.4x3x7

= =—% =35.7 99

T
SETETUT 4 T U | T 1 gE 1.5 A el B1 gHent Ak 40 fae § foRat @ S
TRt & (7T = 3.14 1 T ) ?
7ol 60 fire & wEt &1 e ot 98w ufishmor qof st €, ora: 40 foe o foe

r

ﬁgﬁ@qﬁwmwgm@m%wﬁm

6=§x360°2n4—; e

I=r8 = 1.5x4_;@ﬁ=2n@ﬁ=2x3.14ﬁ=6.28@ﬁ
SETET0T 59 1 gl o =T shi ofeTE THH €l 3K o 379 g W HHY: 65° 99 110°
1 HI S B, Al SR st w1 U A i
Tt W R A et wmen o qen o, € @

T 13®
=65°= —X65 = — Hezq
9,=6 180 36
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T 221
-110° = —x110 = ==
e 6, =110°= o> 36%%74-—:
A o g A R e [ €, @ L= -0, = 1,0, e
13n 22n no22
E R TH T
ERINH roir,=22:13.
gyAEaet 3.1
1. fr=fafea feut a9 = 9mq eaq a9 I wifsw:
(i) 25° (i) —47°30 (iii) 240° (iv) 520°
. 22 .
2. W@HWW#W%&?W%W(ﬂ=THﬂWﬁ):
.11 - L. om . In
@) T Gi) - (iii) 3 @iv) 5

T ufed Tk e | 360° URERHO il € O Uk Sehe | fehdd ifea WY &
THIOT T2
T Jq, fSEet 5= 100 T 2, BT 22 W GO i AW 99 & g W R

%ﬁmeW(n:%aﬂWW)l

Tk I, @Rt =g 40 A €, w1 U Sfar 20 I g 1 @ A 39k G B
A HT ASTE A DIt

IS 3 Fl o THF ddTs alel 919 379 Shal T HEW: 60° TAT 75° o IV T
g, @ 3Tt Feensti 1 suE Fa ifu)

75 Tl AGE AT TH I Seth H TH R Y g R a% e w9
S <101 ST €, SHeRT A9 T | 1 IS, Stelfeh ek Ak §RI 1T T4 =19
1 dare et 8

(i) 109

(i) 159

(i) 21 9=
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3.3 freRrurfadia wem (Trigonometric Function)

T e ¥, T = i S Y

STITl ! HHRIUT AT T SJsmewi o

w9 7 Tl 81 e e Tl i ODIB_ p (4, b)

T E I QT AN

e a9 & wsi § qon Trerofadia 1, 0)C A \:(10)

We o B9 H eI S| X' € oo T —>X
A ST foF T g g, ot

g frdenier s1eif o1 gat foig &1 A T /

P(q b) g0 W & fag 7 o0 &0 ©0.—DD

AOP = x Ifeaa @1giq = &1 o J

AP = x (3Thfd 3.6) Bl &A uRwifa Y’

FW T TR 3.6

cosx=add sinx= b

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

TH YR IHE g9 W Y% f6g o fou, g9 U © TR
@+ b*’=13 cos’x +sinx=1

Fifer Th qui IRGRAT (SU) R I & hg W 27 Cea 1 v faia g 2,

3 . :
WAAOB=§, LAOC:ﬂ:H?JTLAODz?nl g o Wid O et gl hron

el ?lﬁglf?ﬁ'q YT A7 FRUTE YT (quadrantal angles) &d &
fageti A, B, C e D o fdenies s99: (1, 0), (0, 1), (=1, 0) a1 (0, -1) &,

Tfery =gerfsiia ®on & fau &q W €,
cos 0°=1 sin0°=0
Too in— =1
cos ;= sin 5=
cost=—1 sint =0
By oW
cos ) = sin 5 ="
cos 2w =1 sin2m =0
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64 Tforq

a7e, A &9 fog P9 sk qof ufteemn o €, o &9 SE fig PR wgd €1 W
TR &H <& € fF A€ x, 20k quiish Toret § wgd (a1 ) €, @ SrerivifEda wert
@AMl o i qREdd TE e B
3H JehX sin 2nw + x) =sinx>-ne Z

cos 2nm+x)=cosx-ne Z

T: sinx=0,d& X=0, + 7, + 27, + 3w, .30 x, © H YUl O B
3n Sn

T
qA cosx =0, x =+ ,+ , ... A cosx:O,Glﬁlx,Eaﬂf%rGI‘qW

g T TR
sinx =0 ¥ U B ? % x = nm, B0 FE qOiE T
cosx:()@srrwr%ﬁm%ﬁsu(z“l)g,aﬁnmﬁméﬁ

379 B9 31 BIRI0fHdia ®erl 1 sine 9 cosine o TR § R FW T:

1 o
cosec x= —T—,X # n71:,TT|%'lnT>lﬁ'st TJTTEF %I
sin x

1

T -
- xEQn+ 1) =, |
sec x cosx (2n )2 &l n g Uil &
sin x o o
t = Jx#(2n +1)—, &l 2l
an x cosx (2n )2 n g qUlish
COS X <
cotx = —; ,xinn,ﬁ%’lnaﬁﬁ{ﬂﬁ%\l
Sin x
g9 gft arfaesh x o Tl <@d © T sin’x + cos’x = 1
TG YK 1 + tan®x = sec®x (F?)

1 + cot’x = cosec?x (F?)

Ta hemsti |, TH 0°,30°,45°, 60° TN 90° o AR STIAIal o "Ml 1 <=t
T gk € T 0T o SR Bl o 7 9El € S fUsel wmanei o 9 b
BRI euel o €1 36 YR, 89 fefeied Rl o 8
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e | 2l 2| x| = 3n
6 4 3 2 m 2 tu
. 1 1 NG
S 0 ) \/5 7 1 0 =1 0
\/§ 1 1
cos 1 7 \/5 ) 0 —1 0 1
1
tan 0 E 1 NE) 0 0

COSEC X, sec x T cot x hl HIF ShHTM: sin x, cos x 9T tan x o AM § I (f?ﬁﬁ'q) %I

3.3.1 Fivfidts wert o fag (Signs of trigonometric functions) WA T $HTE
II R P (q, b) FE fog T, fht oz
qa fag 2, 9o LAOP = x, 3fg
ZAOQ =—x, @ fag Q& fadums
(a, - b) TR (sMepfa 3.7)1 z@faT ODIB P (45

cos (—x) =cos x Al sin (—x) =—sinx ‘\
ifh TohTe & gaw fo
* B M e " Wa.o_
ro
X
/

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

>

<1,3W:, B9 x & 9H A & U o
—1<cosx<1qa —ISsinxSI,‘Tlﬁ
2| fymelt wenet @ g9 9 € fF 9w

gt (0 < x < g)ﬁ‘aaeﬂ b 2
YIS B, TR Ui (g <x<m) ¥ 3T 3.7

a O G b ¥ €, S =Iqeifel (m<x < %)ﬁaﬁ% b T RO €, qel
=qel aguﬁn(%n <x<2m) W g ¥FIHASE AU b FHOMHE 21 THAT 0 < x < T oIy

T
sin x ¥FTCTH A [T < x < 27 o 7T BN Bl 21 T4 GHR, O<x< & foru
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T 3n 3n
cos x ¥ATCHH, 5 < x<7€l€mwaw7<x<zné€fﬂqaﬂmzﬁm

21 3 YR, &H o1 Srem i werl o Tog faf= =qefell & 1 o Tehd €1 59
fau gur o frefafea arof 2:

I II 111 v
sin x + - - _
coS X + - - +
tan x aF = aF —
Ccosec x + + - -
sec x + - - +
cot x + = 35 _

3.3.2 Rt werl &1 9id. a9t 9 (Domain and range of trigonometric

Jfunctions) sine dT cosine Tl 1 g @I, TY 98 U % fom 9 |} arafaes
wemet & fau uRefg 81 94, w9 98 off ud € fF yoe arafas @en vk faw,

—1<sinx< 1AM —1<cosx<1
3 y=sinx AU y=cosx 1 Fid Gt STEdferen H@AA 1 = B a1 TR
e [-1, 1], i, - 1 <y< 1 B

1

——,y=cosec x &1 9Td, HH=EII { x : x € R qeI

?[fEF, cosec x = sin x

x#nT,ne 7} 9 TR T==F {y:ye Ry 219 y <— 1} 8 6 TN, y=secx

. L
T Yd, F==9d {x:x € Ramx¢(2n+1)5,ne Z) d, R, =y

{y:y e R,y S—quyZI}ély:tanx?ﬂ gid, "¥9=9d {x : x € R 90

x;t(2n+1)g,ne 7} qen iR @it arfaes Seneti 1 9= €1 y = cotx %1 Wi,
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67

gesd {x:x € RAM x#nm,ne Z}, TR Tt arEifos Gemel & qq== 2

70 3@d ¥ o vem wgefe §, 59k, 09 %ﬁaﬁia@m%,a‘fsmx‘sﬁoﬁlaﬁ
ST T ¥, T =gute ¥ 5 x,gﬁmaﬁxm%anmx,mmamw
31 drar et w9 A %ﬁaﬁm%aﬁsinx,o@_maﬁxm%w

aq'aﬁ'w37“@znﬁaﬂxm%mmx,_mmaﬂxmwalsﬁrw

B 3 T worl o foama o faem oY ¥ehd 81 o%qa: ear I frefafaa
H]TlTﬁ%:

1 =gerte 11 =gete NIREGRIN INAEGRI

sin

09 1 & R Fed ©

1 9§ 0 ® R T ©

0¥ -1 H AN H @

—1 ¥ 0 1 AR qGq ¢

COos

1 90 & R w2

0¥ -1 I A T @

-1 ¥ 0 ®I AR e §

09 1 & R Fed ©

tan

0 ¥ oo Wi AR wgdl ©

—00 ¥ () Wi AR seal &

0 ¥ oo Wi AR wedl €

—00 W () I AR seal &

cot

oo ¥ 0 I R Tl B

0¥ —co W A Hdl &

oo ¥ (0 I R Tl B

09 —co W AN Tl &

secC

1 9 oo I AR wgdl

—co ¥ —|= S dal ®

—1 9 —co0 I AR T B

co ¥ 1 HI R Tl B

cosec

co ¥ 1 HI R Tl B

1 ¥ oo I AR wgdl ©

—co § —1 T 3R Fed ©

—1 ¥ —oco0 I AR HT B

feauit Sqéaaﬂmﬁﬁ,ag%mﬁsaﬁﬂakmgﬁtanxwmoﬁ oo (3774

wm%waﬁ%ﬁéﬁ—ﬁﬁxwm% 1 3R F&dl & S9-99 tan x T HqH
Igd ek =l ST 81 TH YR, 59 §H 98 % "ehd § foh =gel Fgefer ¥ cosec x

T —1 ¥ — oo (FEUMHF aﬂﬁ)wﬁw%aﬁwaﬁ%%mxe(%ﬂ,zmw

S-S x, 27 T AR STUER Bl ¥, cosec x Tgd Afeh F0cHsh A ol €1 WIHHUE:
I8 co AU — oo Tl A = ok 9T YehR o SFaeR ! = &
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T @M & sinx A cos x o AMI 1 a0 210 ITE TR St 1 o
cosec x T sec x o HMI &1 ot STad 271:3531?\'37{@%[%% BH oTTel 3TIee] |
tan (70 + x) = tan x TG €1 S, tan x % AE H Sl 1o 99 RGN it ], Fifn
cotx, tan x 1 I &, Tk A1 H off it 1 o v TR B 81 e
el | 39 9 (T[UTHH) 1 SRR 1 TN i W, FH Horl i e @id ohd
g1 3 el 1 e A Ry T g

Y
A

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

y=sinx Y’

wﬁrss

BN
S T \/ ll_\/ ANV

y=cosx Y
3TTeRTd 3.9
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Y
L} ] L}
; : ;
C 2t/ ;
' 1 1 o 1
X'<€ o o 'L \
2' -1 '2 !
|_2 [ [}
L} ] L}
: : :
Y!
y=secx y = cosec x
TTeR{d 3,12 3TTeRfd 3,13

JETETOT 64X cosx= — % 21 3R x gt wgete § fed 3, e o Bt
el o Al Sl A It

. . 5
T FifF  cos x =—§ ,%’qtﬂﬁ%ﬁF sec x = —g
5
374 sinx + cos’x = 1 A sin’x = 1 — cos®x
-q-[ 112y — 9 _E
sin’x = 75 s

4
5

<fer x g wgafer § 2, A sin x H1 HH KNS €I EfAT
4
5

g 78 o ww B @

5
cosec x = — —
4
H:, B9 U ®
sin x 4 CcoS x 3
tan x = == qaa cotx = —; = —
Ccos X 3 sin x 4
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ST 7 A% cot=— > B S o e 3 e &, o v B
el i T TSI

. : 12
W?ﬁﬁﬁF Cotx=—%,€'qtﬂﬁ%tanx=_?
| 2o 14t e | o A2 160
S€C X = an-x = 25 = 25
Ad —+E
M SsEC X == 5
Ifer x fgdta =qefer & feerd 2, sec x 1 W UM BN 3o
_ B
S€C X = — 5
TEd 7€t W e @ T
COS X =——
13
TH: B9 U €
. 2.5 12
sinx = tan x cos x = (— 5 ) x (- 13)_ 3
- L
COSECX= Ginx ™ 12

31
IETEIT 8 sinTn?ﬂﬂﬁﬂﬁﬁlﬁﬁl'Ql
&1 80 WA ® T sinx oF W A 3faUel 21 % 9veEIq IR et 21 gEfee
~ 3ln ) T . m \/g
sin 3 —s1n(1071:+3)—s1n3— 5
JETETOT 9 cos (—1710°) T HE @ whifrg)

&1 B9 WA € T cos x & WA § SfaRIeT 270 A 360° o UvEN M Bl 81 3afery
cos (=1710°) = cos (—=1710° + 5 x360°)
= cos (—1710° + 1800°) = cos 90° = 0
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frafafad weii o 9= o1 BeRviiadia el o1 99 [ R
1. cosx:-%,xaﬁﬂia@ﬁﬂﬁﬁaﬂ%l

2. sinx:%,x{@la@uﬁnﬁﬁ%%

3. cotx=i,x?1?|°|'€l?|§9ﬁ$ﬁﬁ$ﬁ%|

4. secx:?,xa@ﬁa@afmﬁﬁ%%

5
S. tanx:—E,xE;{:ﬁ wgafer ® feerd 71

U9 & 6 F 10 F HF A9 HIfST:

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

15%
10. cot (- T)

34 < ®UN ok AN 3T W wr TreRivTiada e (Trigonometric
Functions of Sum and Difference of two Angles)
TH WM H BH J GEewst (FI0N) F AN T AR oF fou HewviHdE s o 39
Geiferd SHTeh! il a1 1| 30 Gad B 3 gt IRomH i &n Sepmifhde geafaent
FE| 79 3T ¢

1. sin (-x) =-sinx

2. ¢os (- x) =cos x
9 79 o IR o fag Fwa:

3. cos(x +y) =cosx cosy —sin x siny

3HE g4 W foar FifS, et s qa oy = 2l w9 fF %00 P,OP,, x e
ST P,OP,, yT @ HIP,OP,, (x +y) B TA: HAT &0 P,OP,, (- y) €l ¥1@: P, P,,
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P, (cos x, sin x)

— <

e
X'€

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

P,[cos(-y), sin(-y)] ~——]

\ 2
Y!
3R 3.14

P, da1 P, & e P (cos x, sin x), P, [cos (x + y), sin (x + y)], P, [cos (- y), sin
(- )] $RP, (1, 0) B (SMHTT 3.14).1
a5t P,OP, 72N POP, R feR #ifSw) o wafmam € ()| 6 PP, 3R
PP, SR 21 3O g HT IWM FH W
P P> =[cosx—cos(—y] + [sinx - sin(-y)]*

= (cos x — cos y)* + (sin x + sin y)?

= cos2x + cos? y — 2 c0oS x cos y + sin’x + sin*y + 2sin x sin y

=2 -2 (cos x cos y — sin x sin y) (ﬁ?)
g: PP =[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

204

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

4. cos (x —y)=cos x cosy + sin x sin y
HAGHHT 3 § yoF TIF 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

Wﬁw4ﬁx$wmgamyéawmx@ﬁmwvﬁ%

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

T
6. sin (E_x) = COS X

Gt 5 &1 SYART FE W 89 U9 B

om E_(E_x
sm(2 X) =cos 2 |5 = COS X.

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

g9 S © T

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

T T
cos (E—X) COos y + sin (E_X) sin y

sin x cos y + cos x sin y

8. sin (x —y) =sinx cosy — cos x sin y
Ife g9 Gl 7 H y o M W -y W a W 9o U 2

9. x 3Ry STgH HH Fl TEAfFRE 3, 4, 7 3R 8 A W@ W &W FreftEa
aRom FeRTel TR

n . .
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 1?I'f'\{'ffl'l"iltanx, cot x, sechEf cosec x o f?ﬂl sianvﬁ'{ coS x b
Tl o qROmH 9 e | e ST e

10. Tfgx,y 3T (x+y) ¥ ¥ w2 %aﬁrﬁwwqﬁ%‘a},

tan x +tan y

tan (49 = T tan < tam

ﬁﬁx,yﬁm (x+y)ﬁ q FiE g?ﬂ oo T0TIsh &l % AT cos x,
cos y a1 cos(x+y)¥'ﬁl:|ﬁ%| A

sin(x+y)  sinxcosy+cosxsiny

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

Wﬁ?%’(ﬁcosxcosy,@ﬁmﬁlﬁwmﬁ‘lﬁgl

sSin xXcos y 4 cos xsin y
COSXCOSYy COSXCOS Y

tan (x +y) = Ccosxcosy sinxsiny
COSXCOS Y COSXCOS Y
tan x+tany
= l-tanxtany
tan x —tan y
11. tan (x —-y)

= 1+tan x tan y
Ife FeEieh 10 o yoh M W -y W@ T, 89 I ©
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 FIOT 7, 1 UM TG E, A

cotxcoty—-1

cot (x +y) = cot y+cotx
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Wx,yﬁm (x+y)3|ﬁvﬁﬁ@7ﬁ'§ & R,WWW%W sinx, siny
HﬂTsin(x+y)‘€E?‘|%°f%l A

cos(x+y) cosxcosy—sinxsiny

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

9 3R B Al sinxsiny,@ﬁﬂﬁﬁaﬂﬁq'{,%'qﬁ%

cotxcoty—1
cot(x+y)=—""_—
coty+cotx

cotxcoty+1_ o . .
13. cot (x —y)= CXOVT oot oy Qo x— y; P O T F
coty —cotx

IfE GHHeRT 12 W yoh TH W —y T@d € al 89 S RO U B

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

g9 S © T

1+ tan’ x

CcoS (x+y)=cosx cosy—sinxsiny
Yo T W x, W d, 89 U ®
cos 2x = cos’ix — sin’x
=cos’x — (1 —cos?x) =2 cos®x — 1
g cos 2x = cos® x — sin*x
=1-sin?x—sin>x=1-2 sin’x.
2 )
3d: BH UM B cos 2x = cos’ X — sin 2 x = w
cos” x+sin ~ x
Wﬁ?ﬁﬂﬁcos%@ﬁﬂﬁﬁﬁﬂ,%’qﬁg
1-tan’ x b

2X=7T""5 X#nNW+ < T [ |
cos 2x 1+tan2xx n 23%TnTTW%

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, 8 U B

1+tan? x

2018-19



76 Tforq

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

sin 2x = 1+tan? x

L > S
16. tanh:ﬂ,2x¢nn+56m n qUis &

1-tan’x
g9 W4 © T
tanx +tany
tan (x +y) = 1—tanx tany
. 2 tan x
yéh‘ THE xT@ﬁ q, 84 -qﬁ %, tan2x=1t—2
—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
&1 U €,
cos 3x = cos (2x +x)
=08 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

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

TH 9 % 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 _ 3tan x — 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 sinT=Y
. X+ x—
(iii) sinx + siny = 2sin 2 cos 2y
x+y ., x-
(iv) sinx —siny = 2cos 4 sm—Zy
&\ 9 € &%
cos (x+y)=cosxcosy—sinxsiny .. (1)
3R €oS (X —y) =Ccos X cos y + sin x sin y .. 2)
(1) 3R (2) I Sred T8 W@ W, B9 UM B,
cos (x+y)+cos(x—y)= 2cosxcosy ... 3)
AR cos(x+y)—cos(x—y)=-2sinxsiny . (4
AR sin (x+y)=sinxcosy+ cos xsiny .. (5)
AR sin (x —y) = sin x COS y — COS x Sin y ... (6)
(5) 3R (6) ! SIS TH HEH W, BH UM ¥,
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=¢, 3T

Al

(3), (4), (7) T (8) | x 3N y o §H W T, 89 W ®,
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)
2 2

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

()
2 2
sin  — sin ¢ =2 cos [e—kTq)jSin [9%(1))

Fifeh 0 AT ¢ HI HIE Al G AH Hehd 1 8H 0 oh T W dd ¢ o LA
W yT@H R, T TW T

cos9+cos¢=2cos[

sin © +sin ¢ =2 sin [

+ xX— xX+y . x-—
ycos y;cosx—cosy=—2sin zysmTy,

Cos X + cos y =2 cos

Xty  X—y . . x+y . x=y
cos ;8inx —siny =2 cos -

sin x + sin y = 2 sin

Wﬁwzo@mﬁmqﬁmqﬁ%z

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 siny = sin (x +y) — sin (x —y)

sargwor 10 fag wifsu:

3sin£sec£—4sin5—ncotE=1
6 3
A IR 3sinEsecE—4sinEcotE
N 6 3 6 4

=3 L 24'[7T—£j 1=3 4'£
_><2><—s1n 6><——s1n6

=3-4x — =1=34 94

N | =
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FETEY0T 11 sin 15° 1 HH A1 HifeT|
&1 sin 15° =sin (45° - 30°)
= sin 45° cos 30° — cos 45° sin 30°
LB 1 VBl
202 272 22

131
3STEY0T 12 tanE &1 UM A Hiftea|

131 n+ L tan| 2 X
Tol  tan 12=t:’:1n 2 = tan 2 4 6

tan = — tan > I-—
___ 4 6 V3 \6—1=2—ﬁ

1+tan%tang 1+L \/§+1

sarEor 13 fag i

sin(x+y) tanx+tany

sin(x—y) tanx—tany "

T 89 UM ¥,

o sin (x+ sin x cos y+cos xsin
—_— (t+y)_ y y

sin(x—y) sinxcosy—cosxsiny
Wﬁ?%‘(ﬁlﬁcosxcosy @%m&aaﬂﬁm,%ﬂqﬁ%,

sin(x+y) tanx+tany

g

oM 98 =

sin(x—y) tanx—tany =T T

sarEtor 14 fg@ry

tan 3 x tan 2 x tan x = tan 3x — tan 2 x — tan x
' %’qslﬁﬁ%ﬁﬁ 3x=2x+x
=gfey tan 3x = tan (2x + x)

tan 2 x+tan x
q tan3x=————

1-tan 2 xtan x
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a
o
a1

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 STER HE W, ¥H 9N T,

SEET 16 fag =ifeg

T cos E+x + cos E—x
M qey = 2 2

= 2c0s cos
2

T 1 o
=2cos 7 cosx=2x o cosx= J2 cos x =TI &

cos 7x+cos 5x
—F =Cot x

sin 7x — sin 5x

T GRS 20(1) A 20(iv) 1 ITEN FH W, T UM T,

Tx+5x Tx—5x
cos

COS
2co 2 COs x

aﬁq&iz :cotxzﬂ'q‘ft[?&

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

2cos

17 fag R s1n5x—2s1n3x+s1nx:tanx

cosS5x—cosx

T 89 UM ¥,

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

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

—2sin3xsin 2x sin 3xsin 2x

1—cos2x 2sin? x

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

Tag =i
1 2£+ 2 — t ZE—__ 2 2ZE+ 2 _TCCOSZEZE
. s1n6 cos 3—:’:1n4 5, % s1n6 cosec 5 375
3. cotzE+cosecs—n+3tanZE=6 4. 2sin23—n+200s22+2se022=10
6 6 6 4 4 3
5. HM ¥ HIST;
(i) sin 75° (ii) tan 15°
frefafea =i fag FifsT:
cos E—x cos r_ —sin E—x sin o =sin(x+y)
6. 1 1 y 1 1 y y
T
tan | —+x 2
(4 j (1+tan xJ
7. =
b 1—tan x
tan | ——x
&)
o cos (T+x) cos (—x) = cot’x
sin (T—x) cos (;+xj
3n 3n
9. cos ?+x cos (2m+x) | cot ?—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 [%+xj—cos [%—x} = —/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 —cos5x 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 sin4x + 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 TreRiuTiudia wfieRor (Trigonometric Equations)

T R U H Frpvihdia Gl ool G i frenruridta wefeRter wed ¥ T
Wﬁ,mﬁﬁwéﬁwmﬁlﬁm%ﬁgﬁsinx?f%ﬂcosxéﬁ
AqH H 27 S o UYEI RGN Bl € 9 tanx o Al § 1 3Tq0e o 9= TR
Bt B e g o T8 ' W&l 0< x< 2nedl 8, §&F gt ( principal
solution ) FEA €| Uik ‘n’ & T =oreh ol Ferdlt Breprorfirdiar Tefiehtor & weft et
e il §, SU AUk & ( general solution ) F&d €1 X YU o T==g i
VAR NGl

frfafaa Seetor e Tiewon #1 8 w3 § TeEw e

3
IETEIT 18 Wsinx=§aﬂ'§@ﬁ§lﬁaﬁml

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

2
zafery, geT B x=§?f?ﬂ ?n%h

1
ISTEI0T 19 Wtanxz—ﬁ?ﬂﬁ'@gﬁﬂﬁaﬁml
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. i 1 T b 1
' g9 WA € fp tan— = —. %49 U, tan(n——j:—tan—:——
6 3 6 6 3
qen tan[%t—zj——tani——L
6 6 3
Y Uh X tans—n—tanﬁ——L
6 6 3
5w 1w o
QHEQ,H@JW ?HW?%I
37el, W TR IoTHdia ekt 1 =a1ueh 81 od il B0 <@ § foh
sinx:O?ﬁx:nﬂ:,TﬂﬁneZ
T "
cmx:Oﬁx:Qn+D§yHﬂneZ
319 g9 = 9fomm fag &
i 1 fedl areafas gead x qun y % fau
sinx=sinySx=nm+(-1)y, Telne Z I Bl B
suufa A sinx =siny, @
. X—
sinx—siny=0 AT 2cos ysmTyzo
X+ xX—
7M1 cos y:OZITsin y=0
x+ V3 X— o
ggfeiy 2y=(2n+1)52|1—2y=n7c,5|%1nez
e =2n+1)T—y Ax=2nm+y, T8l neZ
37 x—(2n+1)7'c+( D2+l yqx =20 +(=1)* y, Teine Z

I SH RO Bl e W, ' U € x=nn+ (<1)'y, ine Z

THT 2 HI3 drdiae GEAW x 941 y o AU, cos x = cos y ¥ x= 207 + y,
SEin e Z 9w B 2l

suafa 2I'F{cosx:cosy,?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 A sin =0
x+y X—=y <
i =n7'cZ|TT=nTc,GI%TnEZ
3‘[2ﬁ§ x=2nm-y 2|Tx=2n71:+y,Tfl%sfneZ
3Ad: x=2nniy,5|%5fne Z

uﬁwsmﬁm%aﬁxHWngﬁmwﬂﬁ%aﬁ

tanx=tan yHx=nu+y, Teln e Z W< Bl 2|
Suquta I tanx=tany, @ tanx-—tany=0

Sinx cOSy —Cosx sin y -0

COS X COSy
Bl sin(x—y)=0 (F?)
SHfeTU x—y=n7t3‘l94ﬁ x=n7t+y,Tf|%'TnGZ

3
3BT 20 sinx=—§zﬁrmsnﬁa$rﬁm

T TH UM sinx:—ﬁz —Singzsin[7'c+§j=sin4?7.c
2

. . 4
3d: sin x = Sln?

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

A e # s s = 3

3 WM AR TR B fRan s g ®, freer fon sinx=—?%)l,2r6"{:l’ﬁ
faferdl @ 9 ga1 wh € B Tt 9 g fafee e g ged 2
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1
Jarear 21 cosng?ﬁ%ﬁ hifg|
. 1 T
A T UE © cosxzazcosg

s xzzmti%,aﬁne A

3STEY0T 22 tan 2x:—cot[x+§j Wl A HISU

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

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

FETEIUT 23 B hIfSU sin 2x — sin 4x + sin 6x =0
Tol TR 1 forE ged €,

sin6x +sin2x —sin4x =0
a0 2sindxcos2x—sindx =0
?ﬁﬁﬂ sin4x(2cos2x—1) =0

1
ESSIid sindx=0 cos2x=5

T
SRINY sindx =0 1 cos 2x = cos
T .
A dx=nm = 2x=2mti§,5|%1 neZ
nm I -
31%'??{ XZT ZITXZHTEiE,Tﬂ%T nel
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SETET0T 24 A HIWT 2 cos’ x+ 3 sinx =0
T 0T i 39 YR forg wehd @

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 SHTT 7 (F?)

1
By sinx= —— = sin-=

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

frAfafad Tl &1 &7 q 9% g A1d. il

1. tanx:ﬁ 2. secx=2
3. Cotx:_@ 4. cosecx=-2
fr=fafad gois THiwon &1 SAUE T T HieId;
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 . .
IR 25 A sinx =2, cosy:—l—gé,a%ua?n y ]l T wqafer & feer
g @ sin (x +y) FT qF TG i
1 B9 4 ® T
sin (x + y) = sin x coS y + cos x sin y .. (D
- ol e 9 16
= — S1n = _ =
COS™ X S X 25 25
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4
BRIl cosx:ig
Fiifer x fgdta wqefer o fem 2, om@: cos x TS @1
4
3d: cos x=——_
5
144 25
Ad sinfy=1-cos’y=1—-—-="—"-=
169 169
gl siny= i
s1ny—_13

Fifer y fgdfa Tﬂlﬂﬂfﬂﬁﬁ«ﬂﬁ%, sinyﬂﬂm%lm siny=1—53%| sin x, sin y,
cos x AT cos y &1 HM FHH0T (1) § W@ W, 9 UM ¢,

sin (x+ y) =§>{—Ej+[—f}<i __36_20__56
5013)Us) 137 65 65 65

9 . .5
318707 26 fag +ifsu: cos 2x cos%—cos 3x cos7x=s1n S5x s1n?x
T ®¥H UM ¥,

. 1 X 9x
T geg= — | 2¢0s 2x cos— — 2c08 — cos 3x
=5 [ 2 2 }

=l cos 2x+ﬁ +cos 2x—ﬁ —cos 9—x+3x —cos 9—x—3x
2 2 2 2 2

1l 5x 3x 15x 3x|] 1] 5x 15x |
— —| cos— 4+ cos— — cos—— — cos—
2\_ 2 2 2

5 | = ELcos?— COSTJ

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

—2sin 2 2 sin 2 2

1
=2 2 2

. [ S5x . . Sx .
= —sin5x sin —? = sinSx s1n? =<l &
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T
IETET0T 27 tan — R HIF G ST

8
T T
T AH oSy x=§%ﬁﬁ2x=z
2tan x
A tan2x = 5
1—tan” x
2tanE
tanﬁz—8
T
4 1—tan2E
8
T 2y
TH efifST y=tan — @l = 2
8 I-y
a0 V+2y—-1=0
2422

By y=T:—1i‘\/E
wﬁsggma@afmﬁﬁ%%,yﬂan% YIS g1 o

tangzﬁ—l

3 3rn X X X
3Tg0T 28 Ifg tanx:z,ﬂ<x<?,?ﬁsin—,cos— qen tanzéh‘trﬁslﬁ hiferg|

2 2

. 3
Tol FAiE 1t<x<?7t 2 =AU cosx UM T

m_x_3m
K 2 2 47

X X
Wsingﬂﬂmmﬂ% cosEazmrqsﬁc A

9 25
3 sec’x=1+tan’x= 1+ —=—
16 16
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16 4 .
e cos?x=— Jcosx=—— (F?)
25 5
X 4 9
S| ZSiHZ_:l_COSx=1+_=_
2 5 5
X 9
2_=_
: S T 0
X 3 .
a nt = = D
s1n2 Jio ( )
X ] 4 1
M 2 — — =]|l—=—
g 2cos 5= 1+ cosx s s
X 1 X 1 )
e cos25=B a0 cosE=—T0 (F1?)
X
sin —
S tan — = —2 = 2 X{_\/EJ=—3
2 et MIOTA

saretor 29 fag wifvw: coszx+cosz(x+§j+cos2[x—§j=%

T ®¥H UM ¥,

1+ cos 2x+ﬁ 1+ cos 2x—E
o 1+cos2x+ 3 3

= +
EIRIR 5 5 .

_ 1 3+cos 2x+ cos {2x+2—3n)+cos {Zx—z—;ﬂ

— % 34+ cos2x+2cos 2x cosz—;}

= 3+ cos 2x+ 2cos 2x cos (n —%ﬂ
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- —{3 +cos 2x—2cos 2x cos g}

—_ N | =

= —[3+cos 2x —cos 2x| = 3 5 =ri

\S)

T 3 T fafaer goaraet

qg HIfST:
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? 5

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?

(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 cOS 5 coS 7

. X X X
ﬁﬁ%@ﬁmwﬁsing,COSEHﬂT tang RIRCIIE LS

8. tanx = —%,xﬁ?ﬁ'&[ ﬂ@ﬂfﬂﬁ%l 9. cosx =—%,x?j’cﬁ?{ ﬂ@ﬂfﬁﬁ%l

10. sinx = i— , x g =qerfer & 21

qrsT
& I T T4, FSEH! B r, 919 1 g [ G g W 3Fdd wHior 0 AgqH €,
Wi=ro
P e WY = ——x feit 7

180
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® G000 060000 o

*

L 2R 2

¢ tan(x-y)=

i w91

180
%man:Tx fegq am

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

b1 b
coSs [E‘FXJ:—sinx sin [E"'xj:cosx

cos (T —Xx) =—cos 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

Wﬁx,yaﬁi(xiy)ﬁ@aﬁéaﬁm%aﬂ%mquﬁ%,aﬁ

tanx +tany

(s 2) - l—tanxtany

tanx—tany
1+tan xtan y

¢ IR x,y 3N (x + y) ¥ W HIE H0 1 H T [N T €, 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 =7 5
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
tan =" . 7
* * 1-3tan’ x
. +y xX—y
& () cosx+cosy=2cos ’ cos T
. Lo Xty . xX=y
(i) cos x —cosy=—2sin sin T
: . . Xty X—y
(1) sin x + sin y = 2 sin Cos T
X+ xX—y

Y sin

(iv) sin x — sin y = 2cos

& () 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|%'vlnez
T <
& cosx =oa?ﬁx=(zn+1)§,a%1nez
* sinx=siny€>l?ﬁx=n7t+(—1)"y,5|%1°neZ
¢ cosx=cosy,d ?ﬁx=2n7tiy,5|%'°lnez
¢ tanx=tany @l ?ﬁx=nn+y,5|%1°nez
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o fovera feran S @ fon Srepioiadt 1 stera= gdvem IRa o TRy g3n
ol STYET (476 3.), SRITA (598 3.) SR 99 (600 3.) e Rt fgd™
(1114 )7 yg@ 9RO 1 9 feman on I Tl 99 9Ra § JeAgd S O
el o T T A A St SreRmifafa e SRe fRe Wy S S
fafyr ot sTqugea off, T aIRda fafyr o 319 & STH W a8 wqof fova grr o1
T

IRd ¥ e Brepofid™ wer S et o1 &1 S0 (sine) 3R ®eH
o aRe 1 e foerer fagid (S&hd o | foren T Safasia ) | fen =
2 et e T o sfoe™ ¥ 9@ 2l

AEHT 9o (600 3.) T 90° | 3Aftrsh, SVl o sine oh HH & oIC g3 &
oT| TicTedl STATAl sl HedTerd STST H i Jfod o1 | sin (A + B) & T9R &t
Teh 3Iq4d 2l 18°, 36°, 54°, 72°, 37fE o sine 9l cosine oh %!{LK HF 9T&hT
fadta g few T &

sin”! x, cos™! x, 3T & AT sin x, A9 cos x, 3 & T W G HH H
gera SAfaufes Sir John EW. Hersehel (1813 $.) 511 f{u 7w o S=rg ik 5@
Gefud gl oF @191 Thales (600 2. d) 1 M URE™ 9 ¥ T g1 &1 3=
st o wer Tuwfite 1 SE o AU ®1 99 9w €| 36 oY S=I Th F.
S % HeIE 38 a1 e w1 WoTEdl hi AR STk ST w1 qer H
W foRa em 3 e

%—% = tan (I HT I~Tawe)
Thales ! TSI &TS i 3 I TUET 3 1 +Ff 571 faan < 21 5@
fau =i Twey el o g 1 WA e em =g $iR i Herelt wel o

T T sl w1 FEEa 9 yHiE 9RdE e o e 2
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