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fremufada wem

(Trigonometric Functions)

**A mathematician knows how to solve a problem,

he can not solve it. — MILNE *#

3.1 95T (Introduction)

v1sg foemdt &t =ty ek vt ‘for qen aem’
Qg © qun e 1ef Fags Y gened &1 "o’ g @
59 T w1 fasme gora: s & gafud st aeenst
W1 B A ob foTq feman o ol seeht Steer ws arnet ||
F e, TR, f T - 1 o AR wm ke g A
qen Afqareti onfs o grr foran T adum o sEeRt STEm
g TR & S faae, ey wre, fae afmy (afhe) &
fesgd IR T, 10 &1 el 19U T, T |
aﬁaﬁwﬁﬁé#ﬁwﬁﬁﬁﬂﬂmﬁﬁwﬁﬁaﬁ Arya Bhatt
@ () 1 fageioo w6 qon o T & § e 2 (476330 B.C)

el weneti & T+ = wIo o B s o fawa § st fha 7,
8 woepita s #1 qonsti o e o ®9 § waE T 8 eE Bemihd
GgrgeRTsT qe 3k RIS STuTdl oF STIANT i SeTg 9o S o Yol &l &
FH § foran 21 39 1A o, w1 SreRivfida sl o deel 1 Hepiihdia woert o
&Y H AR AT TAT 37k TOTEHT 1 FALRT B |

3.2 ST (Angles)

Tk HIV I8 AT 7 S TH {0 o 3Hh URfaeh foig o fa: T W o= €1
o HuiA 1 qe feerfa 1 yRfer st qen =i o stfaw feafd =1 st w1 sAfaw sgen
wed €1 o fog i 9t Fed 1 A ol Smed € @ w07 e den Atk sl
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TfRAOTeRd ® dl 101 SUTIeHeR heelidl © (3TehRfa 3.1) | fohedt o <1 A9, s[oia (spmme)

B it yrfiTen e
4] >A
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gite URTE = B

(i) IR SRIOT 3T 3.1 (iii) SEUTTeHeR <RITT

T o8 A E S ST ol WK feufq @ offw feefa qon gH W 9 g @1 i
1 AT o foTT 3k gahTeal 1 10T &t gRe
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s o T W 3w S Gy
T Y # e & g S T B
T TR forn W1 wehdr © S, epfa 3.2 ® TERTT 3.2

gt T R

Tg T I FI0N o fAu Glaurstw 1 SIEI0E: Th Y gC dled o g |
A T 107 o T § e Gohd & o 98 15 INHH Ofd ehe 21 &9 10 o |10
H1 3 T TR o fawg § Fardn foent WM A foRen s 7, 3 feult w9 qen
fegm A B
3.2.1 ST 917 (Degree measure) A URFTEH s | Afdq g1 1 A TH t[\Uf

Ww(ﬁ)ﬁmﬁﬁ%ﬂﬁmwm@ﬁmm%,s@1°©f%1@ﬁ%|

T feift & fie o a1 © fie o1 9oe § faufaa fan s &1t feift =61 great
1T T e wead ¢, 38 1 9 foed © a1 U fiee &1 9iedl 91 T Hehe waamd
2,38 1”7 9 foamd #) a1eiq 1°=60', 1" = 60"

FE w0 TSR AT 360°, 180°, 270°,420°, — 30°, — 420° ¥ S=°
arepfd 3.3 # switan w2
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360 A o 270
B O




58 Tforg

(o]
420 o A A
A N 50° ? 420
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TR 3.3
3.2.2 ?’FEWW(Radian measure)ﬁ“’l H1 HIYA h fae {{Tﬁ ECIERR:IN %
58 fegm umg #ed B 3 99 (9 HT B Tw 3HE 7)) & hw W IH THE
SaTE o W9 gRI &4 SHIv1 1 Teh e | Hed &1 3Tehia 3.4 (i)-(iv) o, OA
URfes oo @ du1 OB Sifaw s 2| Mepfadl ¥ wivr fe@m wy ® fees A

1 tewm, —1 e, léﬁ?mam —léﬁ\@'q——r%w
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TH ST & T TohTe 5o o g &1 uRfy o et 21 d: URfe o % U
aof afteran g W 27 AeTH 1 HIor fala w2

e wafaied € foh r B ol U g W, r darg 1 99 g W T eI w
10T AR w1 €1 BH S € o6 o1 o WHM =19 ohg W FHM HI01 A i B
e r 5521 & 99 | AT 1 WY g R Th FETA 1 HI0 AqNG e 7, 3

lﬁémmé@mémmwaﬂﬁam| a1d: Ak sk ga, et B

l
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¢ e, T H] TS [ q g W SAafd o g era g, A e Ud e R 0 =
TGl =ro.
p

3.2.3 IETT a9r arfaw WA & WeT AT (Re- A s

lation between radian and real numbers) ¥ f&
ThTE I ol ohg, O W € 91 91 W &[S foig A &1 AF
S0 1 YRFASR SISl OA B, <l I o =19 1 ofelg 9 g 11
o ohg W Y g A o1 i A9 AT § wr et
B1 | o o7 o fog A W =i ¥@1 PAQ © 1w fag 0
A areafas gEar v usfefda &w@1r 2, AP
YT aTEdfaeh T S9Idl € qel AQ RUlcHe arkdfash
e 9ifdr & (3eRfa 3.5) | A% & 9 i R W@ AP
1 Tl F faudia fen § gAH W qen W AQ i Het
i faon & gA @ Y anfos §& o Wa fead A )
g qen faaima: 3@ YeR e AWM qen arfas wF s Vo
HEemsti ! T qo 999 §F 99 ¢

3.2.4 Ut a9r a7 & weg gag (Relation between degree and radian) Fifen
T, g R Th B0 5 2 et @ 2n Weam # qen 7w 360° feilt A , gufen

2m T = 360° A 7 ASTH = 180°
Suger dew &8 ead w6 felt @ qen feift a4 w1 feom 49 § =g w2

naﬂﬁwm% %1 YA ek, BH U € TR

180°
— 57°16" fHameaw
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T 1° - % feTm = 0.01746 e (Fraveam)

D WHA FI0N o et 99 qen WeTd w9 o Heu Fetatad greft § fau T €
fetit 30° 45° 60° 90° 180° | 270° | 360°
. . A L

6 4 3 2 2

Hickfaeh Ferer

<ffer 1ol 6t A9 a1 o fealt ® =1 Wemm # = ], ora: yafer wRUE & @R W
U 07 0° forad ¥, 29 wHe € for i1 o1 @rg o feift @ qen <& &w & B foed
€, &1 gHgd € T whior 1 A9 B e R

2 ST S 101 Rl Aeqa o9 | oo w €, A 9 eI foe sig 2
& arerfq 7t=180°3ﬁ'{%=4503|ﬁ3“€r1%ﬁﬂ'{3ﬁ o[ § et foed & o waen %aﬁ
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FEMET0T 1 40° 207 i feaq 9 § sgfau)
Tl B9 SMA ® T 180° = 1t ifeed
P 121 _121n

1
gafaTq, 40° 20 =40§ St = @X 3 fea = 540 feam
121n
Zqfeq 40° 20’ = <10 e

SEEIOT 2 6 e i feult W | sgfeu)
T B 94 ® TR e = 180°

180 1080x7
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7 7x60 .
2343ﬁ femt =343° + T fae [==ife 1° = 60']
2 .
=343° + 38 + — T2 [=ifs 17 = 60”]

11
=343° + 38"+ 10.9” = 343°38’ 11” Heheaq
Zqfeq 6 e = 343° 38" 11” fisheaq

TETET0T 3 39 g9 &1 A1 9 witee fSEH 60° &1 k@ v 9 W 37.4 9
aﬁﬁaﬂwm%(n=% FHT YA ) |

. 60
T &= 37.4 T e ezsoozﬁ%f\m :g

aTa: r=—, A UQ ©

!

0
L 37.:><3 _ 37.42><23><7 s 4

SATETUT 4T S H e ) GE 1.5 9 el 1 gHent ik 40 e W et U S
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7ot 60 e ® =<t &1 fife areft g¢ ush ufiemao qof et 2, e 40 foe o fime

aﬁg‘s‘@qﬁmmaﬂéﬂmwaﬂﬁ%m

e=§x360°a14?“%f\gm

I=r@ = 1.5x4?“@n°r=2n@n%=2x3.14@n°r=6.28@n°r
SETET0T 5 97 <1 gl o =T shi e THH B 3R o 39 hg W HH: 65° 99 110°
1 10T S €, 1 ST Beetl w1 U A il
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T 13@
9, =65 180 36



62 Tforg

T 221
qan 0, =110 130 36 D

A foF gk =19 T e [ ¥, AL = 10, = 1,0, T

13w 227 no 22
D = 3? , _=_
36 <1 36 XM T =3

ggqfeTq roir,= 22 :13.

gyAtEaet 3.1

1. f=fafeas feit a9 o5 91a feaa a9 Fa Fifea:
(i) 25° (i) —47°30’ (iii) 240° (iv) 520°

2. W@ﬁmméw%ﬁmaﬁﬁm(n=%aﬂwﬂaﬁ):

1l . L .. In
) I i) -4 (ii1) 3 (iv) 3
3. U ufedw U e § 360° UREHU Hdl © A U Gehe ¥ fordw edw "9
HI0T SATT?
4. W oa, fmet B 100 9 7, Y 22 S @S AT WY IH % ohg W TR

%ﬁmwaﬁmw@(n=%muﬁﬂaﬁm)l

5. Wk g, TSRt A 40 T B, Y Wk Sfter 20 A e w1 2l 3Heh WA B
=Y i Ads Jd hifsU|

6. X I I o THME oS dTet A9 7Y hEl W HEL: 60° T 75° S IV T
g, df St fensti w1 31U = e

7. 75 Wl e a6 U I Ses H TE R ¥ g fR 9@ e w9
S eRIOT ST €, SHeRT AIY AT | A IS, STelfeh &k Ak §RI 1T T =19
I oo Fefafeaa €:
(i) 10 9=
(i) 1599t
(i) 21 9
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o e |, T = il o et x

STUTdl 1 FHSU IS T Jenedi ok

w9 H e foran 81 o & el ODIB  p 45

o Trmifida o &1 aRemer 6t i ‘\x

feom am o wsi H qun P -1, 0)C an \,10

T o ®Y H eI w4 X' € Y A(’)>X
T ST o T ot 94, e

g e stefl o1 g fag & W

P(q b) 99 W HE fag 7 den &0 ©0-D|D

AOP = x {fead &1ufq 99 I dam J

AP = x (3THfd 3.6) B1 &W uiwfia Y’

FW & STTFT 3.6

cosx=ad¥ sinx= b

% AOMP Fw&IvT 319 2, 89 W ¥,
OM? + MP? = OP? T a* + b* =1

TH TR IHE g0 W T 65 o fou, ed U € TR
@ +b?=13 cos’x +sin>x=1

Fifer Tk qul UfRAT ([0F) GRT I % s W 2n &I w1 HI0T SFafka g g,

3 . .
SH%FILAOB:%, 4AOC=EHWLAOD=?EI g o Wid O et Feft o

el agafsﬁ'q RIOT AT e RITT (quadrantal angles) F&d 2l
fagali A, B, Caen D o Fsnies e (1,0), (0, 1), (<1, 0) @21 (0, 1) €,

TEfaT =quiei™ wion o fag g9 1 €,
cos0°=1 sin0° =0
T o nZ
c0s2— sm2_
cosm=—1 sint =0
cos ) = sin y =

cos 2m=1

sin2n =0
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a9, afg eq foig P9 s qof ufihmn ofd €, df ed s&ft fog P wged € 39
TR BH @ ® T A x, 2neh quileh USt § wgd (A1 5ed) ®, o Breprorida wert
o A § g gRedd T8l g
9 YK sin (2nm + x) =sinXx-n e Z

cos 2nm + x) =cosx>-ne Z
T: sinx=0,3& X=0, £, £21, + 3, .34 x, 1 H IiF TN 2

RY» 5w

o
qeq cosx=0,aC x =+ ,3194'?@ cosx:O,Glax,EaﬂﬁW!Ua

7 T YR
sinx =0 ¥ U &1 & 7R x = nm, S0 HE IR T
cosx:()@mca%ﬁm%f‘asx=(2n+1)g,@rﬁnaﬁéwﬁaﬁ%

39 TH 3 FRIHdE el &l sine A cosine o TSI H IR wd €

1 o
cosec x= =, x# nm, & n HE qOE T

1 T o
= xzQ2n+ 1) —, I
sec x o5 x x#(2n )2 G%Tnﬂﬁﬁ‘{“lﬁﬁ%
sin x T o
t = ,xzRn+1)—, |
an x oo x x#(2n )2 G%Tnaﬁ's“lﬂTﬁF%
COS X o
cot x =Sinx,x¢nn,\_r|%Tn‘clﬁ'§1{Uﬁ'°F%l

&0 geft ardfass x o o d@d € T sin?x + cos?x = 1
Y GhR 1 + tan?x = sec®x (F?)
1 +cot?x = cosec’x  (i?)
T Hestl |, T 0°,30°,45°, 60° T 90° oF FRIvHd STIardl o6 Al i ==

X ek €1 T BT o BRI ol oh 7 9El € S fUsel wmane o U gk
R el & €1 39 YR, 89 fEfiad grolt o §:
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0° w o o o 3n
6 4 3 2 m 2 2
. 1 1 NG
sin 0 5 \/5 7 1 0 =1 0
V3| L 1
Ccos 1 7 \/5 > 0 =1l 0 1
1 §
tan 0 Nl 1 3 0 fb 0
3 &

COSEC X, sec x AT cot x ohl HIH ShHT: sin x, cos x aAT tan x o A T 3o (fﬁaﬁ) %I

3.3.1 FARIUTaats werl & fe1g (Signs of trigonometric functions) ¥ T THTE

Tq W P (q, b) HE fag &, fomat &g
qa fag 2, 91 LAOP = x, afg
ZAOQ =—x, @ fag Q& faduwm®
(a, — b) B (3Mpfa 3.7)1
cos (—x) =cos x dl sin (—x) =—sin x
I 3% 99 & yaw fag
P(ab)e T —1<a<1@M-1< by,
<1, 3d:, 89 x & |dt @Al & fau
~1<cosx<1TM —1<sinx<1,9d
2| fuselt wanel @ g9 94 © & vom

et (0<x<§)ﬁaaﬁn b I

e €, T wgie (g <x<m) |

ERI

Y
N
oyl p ‘(< 5
1
(-1,0) C P \a.o
< ; >X
0 NLx A
/
|_—
0,1 |Dp Q(a-d)
4
Y!
3TTeRfd 3.7

. . 3 . . .
a FEOTCHS A1 b ¥FHS &, T =qefer (m<x< %)ﬁa?ﬁﬂ b EH BUMTHS &, qe

=g %@%ﬁﬂ(%ﬁ <x<2m) ¥ g ¥FIHS AT b NS 21 THAT 0 < x< ek oIy

T
sin x ¥ATCHH AU [T < x < 2 o [C UM Bl 21 S THR, 0<x<5¢f€ﬂz
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T
2
21 T YR, B9 &= St werl o T fafam squfel o o s gend €1 36k

feru gaR e Frefefe groh 8:

3n 3n
cos x HATCH, < x<7é51%1qwam7< x<2noh faU eFrcHe B

1 II 11T 1V
sin x + + - -
COS X + — — +
tan x S8 — aF —
cosec x + + — _
sec x + = - +
cot x S8 — aF —

3.3.2 TARIVIAAIT Terl T Wid a97 9RET (Domain and range of trigonometric
functions) sine AT cosine HEHl i IRAT W, T4 Ig U g % 9 |t et
gemet o fau gt 81 gH:, g9 98 6 U € R yeie arfas e v fag,

—1<sinx<17dA —1<cosx< 1
3A: y=sinx T y=cos x 1 Wid et aTEdfersh Al &1 =4 ¢ T TER
A [-1, 1], i, - 1 <y <1 B

1

.,y =cosec x %1 YTd, ¥H=AT { x : x € R qe0I

?[\fE, cosec x = oo

x#nm,ne 2} I T==F {y:ye R,y 2131 y s-l}‘%\s@f%‘r{, y = secx

. T
w1 Yid, 9= {x:x € Rﬁmx¢(2n+1)5,ne Z) d«1, IR, ==y

{y:y e Ry <—1ay>1}2ly=tanx H Ud, T==F {x : x € R TN

x#=Q2n+1) g,ne 7} e IR Wl ordfersh SEAet Bl Wead €1 y = cot x I Wi,
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= {x:x € RAM x#nmne Z}, TR Wit arEifas Gensi & gy==d 2|

B <@d ® b qom =quie |, 54 x, 09 gaﬁaﬁim%,ﬂﬁsinxaﬁoﬁlaﬁ
AR a5l €, TR =gy | e x,g@nﬁamm%aﬁsmx,l@oﬁaﬂ?m
#1 A g F S w8 S S A sin 031 # ot v £ o

3fq o o %ﬁznaﬁaﬁwaw%a‘fsinx,—lﬁoﬁaﬂimwélsﬁrw

B 3 Frehruifhd werl o fawa o faer o "ed 81 a%qd: AR T Fetated
ol ?:

1 =gerte 11 =gete I =rgertst IV =gerts

sin (0@ 1WA TR T |1 WOR ANTA T [0H -1 B AR FAM S |—1 ¥ 0 F N F@gA 8

Cos

1 90 F R e ©

09 -1 1 N T ©

-1 § 0 ®T IR 9g@ ©

0¥ 1 H SN a8

tan

0 ¥ oo H AR & ©

—co @ 0 & AR Fea B

0 9 oo H AR & ©

—00 @ 0 & AR Fea B

cot

co § 0 HI AR T B

0¥ —oo H 3R Tl &

co {0 W R A B

0¥ —co H R Tl &

sec

1 9 co ®T IR 95 ©

—co § —|% R FE ©

—1 ¥ —co HI IR HeA B

oo § | F AR T T

cosec

oo § | F AR T T

1 9 co ®T 3R 9@ ©

—co § —1F R FEad

—1 9 —co HT HR Heam B

fewoit wﬂaawmﬁﬁ,agwmﬁmakmgﬁtanxaﬂmoﬁ oo (3Td)

T edl € 1 e € R S-S x 1 A4H g 1 3R Fgdl § 99-99 tan x 1 AE
Tgd A & W 71 TH UER, S TH I8 he Thd ¢ foh =qed wgefe § cosec x
m-l@—w(maﬁ)wﬁm%ﬁwad%ﬁmxe(%,Zn)aa

S-S x, 2 T SR STER BT €, cosec x Igd 31 FOMHS T il 1 FIEROT:
I8 oo T — co Tl AN =R o T YR & HFER HI I 2|
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T @1 T sinx 9 cos x % WA w1 AU 27 ok UL GG €l g1 S,
cosec x A sec x o HHI i ot ST 275%3@3?07{%@3’1% B9 3T AR H
tan (70 + x) = tan x SEA €1 9, tan x % WE | SIS 1ok IvEE RGN el €, Ffn
cotx,tanxaﬂ‘{{%%,'{ﬂa?ﬂﬁﬁﬁﬂmna?mwﬁfﬁ?ﬁﬁlwm
T | 39 I (T[OTH) q1 TR H1 YA HH W, TH Hel H e Wie Hehd
F1 1 werl 1 eeE e RKu T g

xm\ﬁ%b\/m ~x

y=sinx Y

aw’ﬁrss

I SN

S 2 ll_\/ MEAN/ARE

y=cosx Yy
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] Y ' ] Y N
et/ : z] D
1 1 ' =1t ! 31'[
1 ' 1 2 1 1 — 1
o A — o2
X €—e—t 1T > X X' <ot R LTS
! 0o 'L '3 . 0 T ' 1
2,17 22 V2 ; -1y ;
:—2 : : 1 -2 1 :
Y’ ' M
y=secx y = cosec x
TRt 3.12 TRt 3.13
SETETUT 6T cosx= — S B 3R x g =gaty  feom 2, @ = v HremadE
5
el o Ol ol A It
. 3 . 5
Tl FAfF cosx =—2 ,%H U ® TR secx=—7
5
Ad sinx + cos’x =1 ATsin’x =1 — cos’>x
9 16
El infx=1-— = —
sin®x > s
. 4
3d: sinx==+ —
5
<fer x g =qefer ® 2, @ sinx H AF FHOTES M 39T
: 4
smx——5
=99 I8 Wt U B © T
S
cosecx——4
TH:, B9 UM ©
sin x 4 COS X 3
tan x = == aqa cotx = —; = —
COS X 3 sin x 4
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R cotx=_%aaﬁxx@aﬁaa@afwﬁsm%,mmﬁawma
el ol 1 TSI

; 5 . 12
RGEERIIED cotx = —E,W‘?IT?I% tan x ==
. S LT

sec’x = an’x = 55 = o3
3d 13
: =+ —
sec x 5

<Ifer x fgdtar =rqafer & feera ?, sec x 1 9 R OMHS BRI FHfT

B
secx = 3
3o g8 +ff o B TR
COS X = ——
13
3‘[%‘?‘3“%[%
sin x = tan x cos x = (— 5)><(— 13)—13
- NS
COSCEX= Ginx 12
. 31n
IS8T 8 s1nTE|ﬂqW§|ﬁTﬁﬁl'Ql
% €9 WA € T sinx & AFN § Sfatet 20 % 99E TREMN B 21 gaf
o 3ln . o .om \/5
sin 3 —s1n(101t+3)—sm3—7.

JETETUT 9 cos (—1710°) T M F1A Hifsal

&1 B0 WA ® T3 cos x o AMl | Sfaliel 20 A1360° o U9E RGN et 21 3ty
cos (=1710°) = cos (—=1710° + 5 x360°)
=cos (—1710° + 1800°) = cos 90° =0
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1. cosx:-%,x?ﬂﬂia@af%ﬁﬁaﬁ‘%ﬁ

2. sinx:%xieiagufmﬁﬁaﬁ%

3. cotx=§,x§?ﬂqa§$fﬂﬁﬁ$ﬁ%l

4. secx=%,xﬂ§ﬁﬂ@ﬂf‘ﬂﬁﬁﬂﬁ%l

S. tanx:—%,x@i wqater ¥ feera 2l

U9 W& 6 T 10 °F HF A HIST:

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

157
10. cot (- T)

34 T WU F AN AR IR w1 TreRvidE FHer (Trigonometric
Functions of Sum and Difference of two Angles)

T O H g < WAl (HI0) ok A T AR o fow e wert den S99
Heiferd SASTehi 1 a1 T TH Fae H 3 Yol IRomH i &n epmifhde geafient
FE BW @[ ¢

1. sin(-x) =-sinx

2. cos (—x)=cosx
9 BH F AR qRomH fiag S
3. cos(x +y) =cosx cosy—sinxsiny
TohTe 0 R TR wifer, foreht o6 gt fsig @11 |7 fof 1o P,OP, x qel
P OP,, y& @ FIUP,OP,, (x +y) B TA: A &I POP,, (- y) &l 3/: 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)] ~—]

3TTeRTd 3.14
P TP, & fdens P (cos x, sin x), P, [cos (x + ), sin (x + y)], P, [cos (- y), sin
(- y)] SR P, (1,0) B (3T 3.14) 1
59l P OP, 921 P,OP, R fomR ®ifstw) o wafmem € ()| g8fa P P, 3iR
PP, TR €1 T T B I FH R
P P> =[cos x—cos (- y)] + [sin x — sin(-y)]?
= (COS X — coS y)? + (sin x + sin y)?
= Ccos%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) (‘@ﬁ?)
T: PP? =[l-cos(x+y)]*+[0-sin(x+y)]
=1-2cos (x +y) +cos? (x + y) + sin® (x + y)
=2-2cos(x+Yy)
Fif% PP, =PP,¥ WA & PP2=PpP.

27

SHCTT, 2 —2 (cos x cos y — sin x sin y) =2 — 2 cos (x + )
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3d: cos (x + y) =cos x cos y — sin x sin y

4. cos (x —y)=cos x cosy + sin x sin y
TaAHHT 3 H yoF WM W — y WA W

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

t
5. cos (E_x) = sin x

Wﬁaﬂ4ﬁxaswmgamyé€wmxr@ﬁwmqﬁ%

TE n . n . .
cos (T—X)=cCoS T COSXx+sin = sinx =sin x
2 2 2
. =
6. sm(E—x)=c0sx

Gt 5 1 YA FE W T U T

v T (T
sin(E—x):cos 5 E‘x = COS X.

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

H S © TR

sin (x + y) = cos (g—(x“‘)’)j = cos ((g—x)—yj

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

=sin xcos y+cosxsiny
8. sin (x —y) =sinx cosy — cos x siny
Ife &0 GIEHRT 7 H y o WM W -y @ o IWe IROTH 9 2
9. x3Ryoh SYgE HHAl ! FEEERRT 3, 4, 7 3R 8 H W W &W FEftEd
oy FeRTe Hehd 7

n . . T
cos (E+x) = —sin x sin (5+x) = COS X
cos (T—x) =—cosx sin (T —x) =sinx

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

3@[ Y o 9T 13IJF{UTP-Ttamx, cot x, sechIEf cosec x b f\(_'fQ sinxaﬁ'{ cos x o
oAl o YROTH § S 9 R ST HeRd B

10. ﬂﬁx,yaﬁ'{'(x+y)‘ﬁﬁaﬁ'§ gwﬁwwﬂﬁ%a‘r,

tan x +tan y

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

Ty T @+ ) F A FE D P T A ¥ TR cos
cos y del cos(x+y)?ﬁ¢l%°f%l 3T

sin(x+y)  sinxcosy-+cosxsiny

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

39 3R T H cos x cos y, ¥ TauIfia e W &9 I €

sin xcos y . cosxsiny

COSXCOSYy COSXCOSY

tan (x +y) = cosxcosy  sinxsiny
COSXCOSY COSXCOSY
tanx+tany
~ l—tanxtany
tan x —tan y
11. tan (x —y)=

1+tan x tan y
Iz TEafRT 10 § yF TF W -y W@ R, 70 90§
tan (x —y) = tan [x + (- y)]

tan x+tan(—y) tan x—tan y

I-tanxtan(—y) l+tanxtany
12. A x,y A (x +y) W ¥ A ot AT 7, BT TUTE T B, AT

cotxcoty—1

cot (x +y) = cot y +cotx
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mx,yﬁw (x+y)ﬁ'0ﬁﬁ'@7=lﬁ"§ i 7, T ﬂUTFEF ﬁ%'&"ﬂf@l sin x, siny
AT sin (x +y) A T gl o1

cos (x+y) cosxcosy—sinxsiny

cot (x+y)= — , .
sin (x+y) sin xcos y+cosxsiny

9T SN BT A sinxsiny,@ﬁﬂqu'{,%qﬁ%

cotxcoty—1

t(x+y) =
cot (x +7) coty+cotx
, cotxcoty+1_ . . . s
13. cot (x —y)= ———L "~ &l x, y T x—y; Tk TONH & 2l
coty —cotx
Ife HelHHep 12 § yoh TIF W —y Wd ¢ d 89 YU 9RO 9 2l
. . 1-tan® x
14. cos 2x =cos’x —sin*x=2cos’x-1=1-2sin*x= ————
1+tan” x
T WA 2 R
cos (x +y) =cos x cosy—sinxsiny
yoh TIM W x, W@ @, B9 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.
cos” x—sin’x
3: B WA §  cos 2x = cos’ x—sin 2 x = —
cos” x+sin “ x
91 3 T I cos® x U faferd et R, &0 urd &
1—tan® x T __. .
cos 2x = mx#nn+ B &l n Uik ]
2tan x

15. sin 2x = 2 sinx cos x =

& 9 © R
sin (x + y) = sin x coS y + cOs x sin y

yoh TH W x @A W, B9 UM

1+ tan? x
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sin 2x = 2 sin x cOS X.

2sin xcos x
g sin2x="_2 . 2 _
cos’ x+sin® x

Y% UT hlcos? x W fawifed & W, 79 UM B

2tan x

in2x =
St £X 1+tan® x

T > -
16. tan2x= 280X o umt = S 4 QUi B

1-tan’x 2
T WA 2 R
tanx + tany
tan (x +) = 1-tanxtany
: 2t
yoh A W x WH W, ¥4 UM €, tanzleLf
—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
=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
B UM €,
cos 3x = cos (2x +x)
=C0s 2x €OS 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)
=2c0s*x — cos x — 2cos x + 2 cos’x
=4cos*x — 3cos x

_3tanx-tan’x

tan3x = I '
19. I 3tanlx XA+ o SEn TE 2l

T U % tan 3x = tan (2x + x)
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2tan x
_ tan2x+tan x _ 1—tan’ x
1—tan 2x tan x I—M

1—tan” x

+ tan x

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

1 - tan®x — 2tan’x 1 - 3tan’x
. Xty xX-y
20. (i) cosx + cosy = 2cos cos
. X+y . x-—
(ii) cos x — cos y = — 2sin _ysm_y
2 2
. X+ x-
Qi) sinx + siny = 2sin =2 cos T
2 2
+y . x-
(iv) sinx —siny = 2cos 4 smTy
7 W €
cos (x +y) =cos x cos y —sin x sin y .. (D)
3R cos (x —y) =C0S X COS y + sin x sin y .. (2)
(1) 3R (2) FI Sed T WM W, B9 UM ¥,
cos (x +y) +cos(x —y)= 2cosxcosy ... 3)
3R cos (x +y) —cos (x —y) =— 2 sin x sin . (@)
y y y
i o sin (x + y) = sin x cOS ¥ + cOs x sin y .. (5)
3R sin (x — y) = sin x cOS y — COS x Sin y ... (6)
(5) 3R (6) I Sed T WM 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)

A fhx +y=0dqMx—y = ¢, FHAT

A

(3), (4), (7) T (8) | x 3R yoh 9 T W, TH UW T,
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0 0—
cos 0 + cos ¢ =2 cos [%q)] cos [T(I)]

cos 0 —cos ¢ =— 2 sin (e;q)]sin(e_q))

2

0 0—
sin O + sin ¢ =2 sin (%q)jcos (T(DJ

0 . (06—
sin O — sin ¢ = 2 cos [%q)] sin [T(I)]

ifen 0 AT ¢ I HIE AEfaeh G HH Hehd 1 BH 0 oh T W qU ¢ o TAH
W yT@H W, B UM &:

x— Xty . x—y
;COSX —Ccosy=—2sin > sin 5

+y
cos X + cos y =2 cos cos

x+ xX— x+ xX—
Y cos 2y;sinx—siny=2cos Y Y

sin x + sin y = 2 sin

mﬁmzoﬁmﬁmwwﬁz

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 cosx siny = sin (x +y) —sin (x — y)

sargor 10 fag wife:

3sin£sec£—4sin5—ncot£:1
6 3 6 4
T 98] = ?asinEsecE—4sinS—ncotE
& =TS 6 4
S3x o 24'(75—5) 1=3—4sin —
=3x 2 x2-4sin 6><_—s1n6

1 .
=3-4x o =1="@ W



IETET0T 11 sin 15° &1 AF @ iU

Bl sin 15° =sin (45° - 30°)
= sin 45° cos 30° — cos 45° sin 30°

L3 1 1 Bt
22 272 a2

131
?:'F{T%TUTthanE T A A HifTC)

13m n+ T tan| E-T
B¢l tan 12:tan 12 = tan I 4 6

tan ~—tan = I-—
T VB_V3-1 5 5

1+tan§tan§ 1+i ‘/§+1

SarEdor 13 fag i

sin(x+y) tanx+tany

sin(x—y) tanx—tany "

e B9 UM %,

o sin (x+ Sin xcos y+cos xsin
art gy S0y y y

sin(x—y) sinxcosy—cosxsiny
39 3R & HI cos xcosy © fawifed w1 W, 89 UM €,

sin(x+y) tanx+tany

AT q8T = T a8

sin(x—y) tanx—tany
sarEvur 14 Ty

tan 3 x tan 2 x tan x = tan 3x — tan 2 x — tan x
&l B9 WA € TF 3x=2x+x
BRIy tan 3x = tan (2x + x)

tan 2 x+tan x
ar tan3x=——
1-tan 2 xtan x
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tan 3x — tan 3x tan 2x tan x = tan 2x + tan x
tan 3x — tan 2x — tan x = tan 3x tan 2x tan x

4 49 4

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

saEr 15 fag wifeu:
COS(E'FXJ'FCOS(E—)C]:\/E COS X
4 4
TO WEEHE 20() 1 ST FE W, B UM T,

T T
cos| —+x |+cCcOoS| ——X
(4 j (4 j

iRl

Il
\S)
@)
o
7]
(@]
Qo
7]

T 1 o
=2 cos n cosx=2xﬁcosx= 2 cos x =TI T&

cos 7x+cos Sx
FarEIor 16 fag il — 5 - =cotx

sin 7x —sin 5x

T A 20(31) A1 20(iv) T ST FH W, BH UM

Tx+5x Tx—5x

2cos cos
T 8] = 2 —Cosxzcotx—ﬂ?ﬁtm
2cos Tx+5x sin 7x=5x ~ sinx
2
 fag wm sin5x—25in3x+sinx=tanx
cosS5x—cosx
=1 B9 UM ¥,
o sin5x—2sin3x+sinx  sinS5x+sinx—2sin3x
AT 98T = =

cosS5x—cosx cosS5x—cosx
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2sin3x cos2x—2sin3x _ sin3x (cos2x—1)

—2sin3xsin 2x sin 3xsin 2x

. 2
I-cos2x  2sin” x

: = = tanx = -c;rqf q&l
sin2x  2sinxcosx

fa Fif:

T o4 T 1 T n
1. sin? g + cos? ——tan> —=-——= 2. 2sin’— + cosec’ ?COS

2 I
3 4 2 3

3
2

5 .23
3. cot2§+cosec§+3tan2§:6 4. 2s1n2—n+200s22+25602§:10

5. AWM A Hifed;
(i) sin 75° (ii) tan 15°

fr=afafea =t fag Fifsu:
COS(E—XJCOSEE— j—sin(E—xjsin(E— j—sin(x+ )
6. 1 1 y 1 1 Y= y
tan (n+xj 2
4 _ (1+tan xj

7. =
T 1—tan x
tan | ——x
(4 j

cos (m+x) cos(—x)

. o
sin (T—x) cos (2+xj

= cotzx

9. cos (%+x} cos (2m+x) {cot (%—x}+cot (2n+x)} =1

10. sin(n+ 1)xsin (n + 2)x + cos (n + 1)x cos (n + 2)x = cos x

11. cos (%‘+x]—cos (%Tn—xj = —2sinx
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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)

c0s9x —cosSx sin2x sinSx + sin 3x

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

18, — = tan 19, — =tan2x
COS X + Ccos y 2 cosx + cos3x
sin x — sin 3x ) cosdx +cos3x+cos2x

20, ——5 5 = 2sinx 21. — ; ; = cot3x
sin” x —cos” x sin4x + sin 3x + sin2x

22. cotx cot 2x —cot 2x cot 3x —cot 3x cot x = 1

4tan x (1— tanzx)

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

23. tandx =

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

3.5 Trenrutidiar WHeRIOT (Trigonometric Equations)

Th =R AR F Bepioiid werl arel Geiehtor w1 Franrorfidta aHieor wed g1 5
ﬂiﬁ?ﬁ@@ﬁwﬁ*%ﬂﬁﬁﬁl%ﬂm%ﬂaﬁéﬁ sinx T cos x &
AT H 270 SISt o UYEIG RGN eIl € G tanx o W § 1 3aWe o g9 TR
Tt 1 FrhTvide wefiehor o U ' SRl 0< x < 2n T €, W& BA ( principal
solution)%ﬂﬁ%l{“ﬁﬂv"n’@ﬂaﬁmﬁmﬁﬁﬂmﬂwaﬁmﬁﬁ
I HIAT €, SH SAUeh &t ( general solution ) Fed €| gH YUl & TH=aT !
AR R GG AT
frefafaa 3ee Semfade gHfiwel w50 w6 J Fersd s

3
ITET 18 Wsinx=§aﬂg@%ﬁaﬁaﬁml

. 1 3 .2 T . W 3
—_ = — SImMmM—=sSm| t—— |=S1In— = —
T %ﬂﬁﬂﬁ%ﬁh‘sm?, S T sin = ( 3j 3=

2
zafee, 4= T ngasﬂ ?n%q

1
3ITEIT 19 vaﬁwtanx:—ﬁwg@%aamaﬁﬁm
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e BW WA § T tang = %3%[ TFR, tan[n—%):—tanﬁz—L

6 3
qaen tan(2n—£)——tan£——L
6 6 3
2 JhR tans—n—tan&——L
6 6 NE]
5w 1ln
THfaT, g B ?Hﬁﬂ—%

319, B9 TRt Hiehiol &1 SUF 8 91 H1 B9 @d § T
sinx =0Fﬁx=nn,\_¥|ﬁne Z
cosx:OT‘l:lx:(2n+l)g,Trlﬁne Z

o9 &" =1 afomy fag =i

i 1 =l arafas @t x 9 y & fag

sinx:siny@x:nn+(—1)"y,\_rlﬁne 7 9 B g
Suufa AR sin x = sin y, @

sinx—siny=0 A 2cos sin 2 =0
X+ x—
3?94'?@ cos y:O?JTsin y=0
X+ T X — o
ggfey 2y :(2n+1)5?41—2y:mt,\_r|31nel
3?94'?@ x=C2n+1D)n-y Ax= 2mt+y,3ﬁneZ
3Ad: x=Q2n+ DHn+ (1)1 y A x = 2nw +(— 1)2”y,\_r|%Tne Z

o <l uRomHl i e W, B9 U € x=nn+ (<1)y, SEine Z

THT 2 T ardfad W& x U1 y o AU, cos x = cos y ¥ x= 2nm £ y,
S n e Z 9T g 2

suafa afg Cosx:cosy,?ﬁ

xty . x-y
Sin

cosx—cosy=0 3 -2 sin
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L Xty LX)
T JhR sin =0 A sin =0
xX+y xX—y .
2gqfeTg > =nmw Al T:nn,\_ﬂ%'[ne Z
37emiq x=2nmw—y 21Tx=2nTc+y,T¥|%'TneZ
Ad: x:2nniy,ﬁﬁne Z

vt 3 fag FtT R 4 xaen y %Wwﬂﬁ%?ﬁ

tanx=tanyﬁx=nn+y,7rlﬁne Z 9 B 2l
Ut If tanx=tany, @ tanx—tany=0

sinx cos y —cosx sin y ~0

COSX COS Y
a0 sin(x—-y)=0 (F?)
sHfeTy x—y=nn3-'|$'f'c1 x=nn+y,7flﬁneZ

3
ISTETTT 20 sinx=—§ﬂv‘[%ﬂ§|ﬁaﬂﬁ|‘ql

T FH UM ® sinx:-ﬁz —singzsin[n+gj=sm4—;
2

. . 4m
d: sin x = SIn——
3
2 4T o
RSy x=nn+(-1) ?,Gl'nge Z

3

U s o sin =

3 U oY G B fRa1 ST g ©, fSrEes e sinx=—?€3f,zl"a'ﬂ‘tﬁ
faferdi o 9 e wh € B T 9 yoger: fafi feeE us "ed ©




1
IETEI0T 21 cosngaﬁ%aaﬂﬁm
. 1 o
A T UE © cosx:E:cosg
LS L x:2nni§,3ﬁne 7.

JET8L0T 22 tan 2x:—cot(x+§j I BA HITST

T B9 U % tan 2x=—cot(x+§j = tan [g+x+§j

hY/4
B tan2x = tan x+?
St o
i 2x:nn+x+?,ﬁ|€[ neZ
5w o
a0 XZHW‘F?,GT%T neZ

IETEI0T 23 B SIS sin 2x — sin 4x + sin 6x = 0
T GHR 1 for@ Hehd €,

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

1
eIy sindx=0 a1 COSZXZE
eI sindx =0 31 cos 2x = cosg
3d: 4x=nm I 2x:2nni§,aﬁ ne?

aaﬁ x:% I1 x znni%,aﬁ neZ



86 Tforg

IETEI0T 24 A HIfST 2 cos?x + 3 sinx =0
&l GHIHT i 39 YR forg dehd €

2(1-sin® x) +3sinx = 0

Ell 2sin’ x—3sinx -2 =0
a0 (2sinx +1) (sinx —2) =0

. 1 .
Ad: smx:-E Tq sinx =2
‘T{E[ sin x =2 3/ H9a & (F1?)

1 . In
iy sinx= —— = sin-=

a 1T o
ad:, gl x=nn+(-1) - 2 S@ine Z

Frafafaa gl &1 &1 1 SAU% g 1A RIS

1. tanx =+/3 2. secx=2
3. cotx=-4/3 4. cosecx=-2
frfafad dcis eI 1 9 B G hifed:
5. cos4x=cos2x 6. cos3x+cosx—cos2x=0
7. sin2x+cosx=0 8. sec?2x = 1-tan 2x

9. sinx+sin3x+sin5x=0

fafasr 3qrgvor

3 12 o . o
IETEIOT 25 i sinng, cosyz—E%\‘,Glng?l?ﬂ y 3 Tt =agerfe o feea

gl @l sin (x + y) FT T TG FHISC|

gl g9 9Md § f
sin (x + y) =sinx cosy+cos x siny . (D)
9 16
3d cos?x=1-sinfx=1-—=—

25 25
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4
sHfeTy CoS x = ig
Fiifer x fgdta wqater o feera ?, 3W@: cos x RUTHE 2|
4
HAd: CosS x =——_
5
144 25
3« sinfy=1-cos?y=1—-—-=—"-
169 169
5
Fefiq siny=t—
13

5
FifeR yf\'g’aﬁ'q H@ﬂfﬂﬁﬁ'—ﬂﬁ%, sinyW%lgm siny:E%I sin x, sin y,
cosxﬂ%cosyﬂﬂﬂﬁﬁﬂﬂﬂ(l)ﬁl‘@ﬁﬂ,%’qﬁ%,

sin (x+ y) zzx(—2]+(—ijxi - _ﬁ_ﬁz_ﬁ
5 13 5) 13 65 65 65
X 9x . Sx
IaT8T0T 26 fag wifsu: cos2x cosE—cos 3x cos;z sin 5x sm?
9 B9 UM €,

. 1
T G = ) [ZCOS 2x cos% —2cos 97)6 cos 3x}

- l cos(2x+1 + cos 2x—£)—cos(9—x+3xj—cos 9—x—3x
2 2 2 2 2

1l 5x 3x 15x 3x| 1] 5x 15x |
= —Lcos—+cos——cos——cos— = —Lcos——cos—J
2 2 2 2 2 2 2 2

—2sin 2 2 sin 2 2

5x 15x 5x 15x) |
7+7
1
=2 2 2

. [ Sx . . Sx o
= —sin5x sin —? = sin5x sm? =< 9
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T
m27tan§wnﬁaﬁaﬁm|

T A ey x=%€l?ﬁ2x=%

2tan x
CE| tan2x = ————
1-tan” x
T
2tan —
Ell T
1—tan> =

T 2y
TH @ifT y=tan — @1 = P
8 I-y
a1 V+2y—-1=0
24242
ww =TIl e

wﬁﬁggwa@ﬁmﬁﬁaﬁ%,yﬂangwél 1a:

tang:\/i—l

3 3 X X X
3ISTEI0T 28 AR tanx=Z,n<x<7,aisin5,cosE qer tanzéﬁ T A HifST)

. 3
o1 FR n<x<7n ? THMY cosx RUMHS 2l

m_x_3m
KA 2 2 4

X X
Wsinammamcosawml

9 25
KEE) sec’x=1+tan*x= 1+—=—
16 16
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16 4 .
ggfeTT coslx=— Fcosx=—— (F?)
25 5
.. X 4 9
g 28in“—=1-cosx =1l+—=—
2 5 5
X 9
ggfeTu s1n25:5
X 3 .
= —= 12
sm2 \/ﬁ ( )
4 1
1 ZCosz—=1+cosx=1—g=g
X 1 X 1 .
ggfeTT 00525=E el cosgz—j (Fi?)
X
x smg 3 (—\/ﬁ\
Ad tan — = x=\/1—><L | J=—3
cos— 0

ITE0T 29 g +ifva: coszx+cosz(x+§j+cosz(x—§j=%

T B9 UM ®,

1+cos 2x+2—n 1+cos 2x—2—7t
1+cos2x+ 3 + 3

2 2 2

EiRiietl

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

— —| 34+ cos2x+2cos 2x 0082?7:}

Do | =

— —| 34+ cos 2x+2cos 2x cos (n—%ﬂ

DN | —
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l 3+ cos 2x—2cos 2x cos r
2 3

3
3+ )X — ) = — _ g
[ COS 2X —COS x] =</ gey

N | =

T 3 U fafaer gy=macit
fag wifsw:
5w

T on RV
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?

2
5. sinx + sin 3x + sin S5x + sin 7x =4 cos x cos 2x sin 4x

X
4. (cosx—cos y)* + (sinx— sin y)* = 4 sin?

. (sin 7x 4+ sin 5x) + (sin 9x + sin 3x) —tan 6o

(cos7x+cos5x) + (cos9x +cos3x)

X 3x

7. sin 3x + sin 2x — sin x = 4sin x cos E cos ?

W@HWWﬁSiﬂ%,COS%HWt%%WW:

4 1
8. tanx = —g,xf?ﬂﬁ'q agufmﬁ'% 9. cosx:—g,x?fﬁ'q aﬁﬂfﬂﬁél
10. sinx:i—,xmaﬂﬂfﬂﬁél

qrIsT
¢ I F 9w, TEH! B 1, =1 HY G [ 92 oy W 3Faid o 0 eTH €,
Ai=r0

* mm:&xf?ﬁm
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180
%ﬁm:Tx HeaT am

cos? x + sin’x = 1

1 + tan’x = sec®x

1 + cot’>x = cosec’x

cos (2nm + x) = cos x

sin (2nT + x) = sin x

sin (—x) = —sin x

cos (—x) =cos x

cos (x + y) = CcOos x cOS y — sin x sin y
coS (x —y) = Ccos x cOS y + sin x sin y

s
cos (E_x) =sin x

s
sin (E—X) =CoS X

sin (x + y) = sin x cos y + cOs x sin y
sin (x —y) = sin x coS y — cOS x Sin y

T ) (m
cos | 7 TX|=—sinx sin [ 7T | =cosx

2 2
cos (T —x) =—cos x sin (T — x) = sin x
cos (T +x) =—cosx sin (T + x) = — sin x
cos (2w — x) = cos x sin (2 —x) =—sin x

AR x,y 3R (r + ) F T FE B gmﬁquﬁ,a

tan x + tan y
tan (x +5) = 1—tan xtan y
tan x —tan y
B = = 1+ tanxtan y

o IR x, y 3R (x + y)® T HIE HI0T v 1 fowm N T L, A

cot xcot y—1

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

cot y —cotx
. 1 - tan’x
@ cos2x=cos’x —sin’x=2cos?x—1=1-2sin’x =75
1+ tan“x
. . 2 tan x
¢ sin2x=2sinX cos x e
1+tan"x
5 2tanx
tan 2x = 7 5
¢ 1—tan’x
¢ sin3x=3sinXx —4sin’x
& cos 3x =4cos’x — 3cosx
; 3tan x—tan’ x
n3x=" 5
¢ tanox 1-3tan’ x
. xX—y
¢ (1) cosx+cosy=2cos cos T
. . Yy o XTY
(i) cosx—cosy=—2sin sin 5
. . . Xt Xy
(1i1) sin x + sin y = 2 sin Cos >

X+ .X—
Y S1n Y

(iv) sin x —sin y = 2cos

& (i) 2cosxcosy=cos (x+y)+cos(x—y)

(i) —2sinxsin 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)
¢ sinx =08 @ x=nn,Blne Z
T <
& cosx =Oﬁﬁx=(2n+l)§,WneZ
® sinx:siny%)fT‘I\Tx:n1t+(—1)"y,\_rlﬁneZ
'S cosx:cosy,%)f T‘ﬁx:2nniy,\_ﬂﬁnel
* tanx:tany%)f T‘ﬁx:n1t+y,TfT€TneZ
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AR 92 (600 3.) § 90° | ek, ShIvll o sine o WH o ¢ g3 &=
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sin”! x, cos™! x, 3TE T =MT sin x, TMT cos x, 3T o TAF W YN HiH I
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LI = tan (§F T I=I190)
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