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(Trigonometric Functions)

+* A mathematician knows how to solve a problem,
he can not solve it. — MILNE *¢
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3.2.2 feaT @a (Radian measure) 10T &1 OT9H o foIw T @ 3 oft 2,
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[ 1° = % ez = 0.01746 ez (Frepeam)
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&0 101 ° forad &, 50 wwerd € for io1 1 A9 @ fetft & qen i@ w9 v B feed
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7 7% 60 .
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qen

22n
= 110° = —=x110 = == 3fee
0 == 150 36

A foF g A W e | ¥, | = e, = r,0, e

137 _ 22n h 22

gyt 3.1

. Tr=fafea feit wma & g9 feaq a9 9 wif:
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3.3 Treufudia wem (Trigonometric Function)

T HEnst §, T = hivi o TR x

ST Sl THHIVT IS &I Jenedi o

Y ¥ s1eE foman 81 o g fondht i ODIB_ P45
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P(a b) g0 R ®E fag 7 qen &0 ©0.—D|D
AOP = x ¥fezd a1ufq = &1 Famg J
AP = x (3T 3.6) B 9 Rt Y’
FW T TR 3.6

cosX=adA sinx= b

<fh  AOMP 5T 514 ®, g9 I €,
OM?>+MP?2=0P> It + b =1

TH YN THE g4 | YIS fag o fou, g9 U € f
2+ =13 cos?X+sin?x=1

Fifeh Tk ol IRGRAT (SUT) SR I o g W 27 Ced 1 v faia e €,

il 3n

WLAOBzz 2|géﬁuﬁ§wm@fmﬁaﬁﬂﬁ

ET| a@afsﬁ'er RITT 7 ERLICiD] RITT (quadrantal angles) ed 2
fagatil A, B, Caen D o et w|w: (1, 0), (0, 1), (1, 0) @@ (0, -1) €,

, ZAOC =1 d®1 ZAOD =

THfery =qerfsiia o & fau &w UM €,
cos 0°=1 sin0°=0
.y L
cosz— sm2—
cost=—1 sint =0
cos Sy sin y =

cos 2m =1 sin2n =0
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e, afE eq foig PY s qof ufihmn ofd ©, df &9 36t fag P wEed € 359
TR B9 3@ € T 4% x, 2ok quileh U H sied (1 52d) ©, @l Srenioifidta we
o WMl § i uRadd T e ?)

T ThX sin (2nm + X) =sinX-nNe Z
cos (2nm + X) =cosX> ne Z
T: sinx=0,d X=0,+7, + 25, + 3m, .34 X, © H qUlF o 2

e 3n 5w T
qA cosX=0,aRE X =+ §’i7 ,i7,...3194ﬁ cosx=0,ﬁﬁx,5 EIRCLERILE

21 39 YRR
sin x =0 ¥ W g1 ? &% x=nn,3'lﬁnaﬁ's°q3ﬁ?m"%l
cos Xx=0¥ e Bl @ TR x=(2n+1)§,aﬁnaﬁ‘s‘1{mﬁél
319 B9 319 PR el Fisine 9T cosine o Y& H YR # 7
1 &
COSeC X = E’X;ﬁ nn,ﬁ%'lnaﬁ's[ TJTTEF %I
1 o o
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sin X i o
tanXx =——_XxX#(@2n+l)—, naﬁ's‘tgﬂﬁiﬁ |
an o5 X ( )2 SH %

Cos X o
cot X =m,x¢nn,a%maﬁ§ T’ﬁ_ch_ 2l

g9 geft aredfas x o fou 2@d ® foF sin?Xx + cos?x = 1
39 Jeh X 1 + tan? X = sec® X (Fi?)
1 + cot> X = cosec? X (Fi?)

d el |, T 0°,30°,45°, 60° TA 90° ok FHehTorfidta STl o WHi hi ==t
T gk €1 T 0T o SRvidE werl o 7 adt € S fusel wmane o 9 gk
Srepiidia eruel o €1 39 YR, 89 fefiad Rl ud @




0° 4 & & & 3n
6 4 3 2 m 2 2x
. R
Sin 0 D) \/5 7 1 0 — 1 0
HERE

cos 1 7 \/5 5 0 —1 0 1
1

tan 0 Nl 1 3 0 0
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cosec X, sec X AT cot X T HM FHHI: sin X, cos X A tan X o AF 9§ Iear (foetm) 2

3.3.1 fAIvfirdis wert & farg (Signsof trigonometric functions) o f& ghTd

T4 W P (a, b) g fog €, formt o
qa fag 2, den LZAOP = x, 4afg
ZAOQ =-—x dt fog Qo fadema
(a, — b) & (mepfa 3.7)1 AT
cos (— X) = cos X Al sin (— X) =—sin X

dfF T g9 & Tw fag
< 1,3 :, 9 x & 9 °9Fl & foau
—1<cosx<1aA —1<sinx< 1,9

2| el wanel © g9 9 © 6 ged

EGRIN (0<x<§)ﬁ’aaﬁﬂ b Tl

YR €, T wgute (g <x<m) ¥

P(a by faw —1<a<iden-—1< bX,<(—1,0)c

0,1)

>

3TTeRTd 3.7

a UM a1 b eI €, e =qeifer (< x< %)ﬁ'aam bEHI SEoeHes €, e

=g agafm(%n <x<2m) H a ¥FIAF q1 b FHUMHF 21 UL 0 <x< 7o fog

sin X ¥FTCHS q91 T < X< 2n o folT BUTcHs Bl &l 6 YR, 0<x<gé?fm
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T 3n 3n
cos X HATcHE, 5 < X< o fau EomeHs aw3< X< 2m ok fau oFTeHess il

21 3 YRR, B 31 BreRvidia werl ok foe faf= =qufel o S e Tehd S| 6ok

e 7R U fr=faftaa awof 2

I II 111 v
sin X + + = =
cos X + — — +
tan X + = + =
cosec X + + = =
sec X + — — +
cot X + - + -

3.3.2 ARt wer @7 9id @91 9R|T (Domain and range of trigonometric
functions) sine @A cosine Wel i IR ¥, T I U g & 9 guft arafaes
wemsl & fau gt 81 gH:, g9 98§ U € R yeie arstas "@m x o o,

—1<sinx<1dAM —1<cosx<1

3 y=sin XA y= cos X1 Tiq Gt Sr&dferen HEAeq &1 G 2 a1 iR
e [-1, 1], i, — 1 <y<1 I

1

Sinx: Y = cosec X I gid, WH=IT { X : X € R 0

E[\:Jf\<'=|'7,cosecx=
X#£NT,Ne Z} 1 T Tges {y:ye R,y > 131 y <— 1} 8] 36 ¥R, y=secX
. T
1 Gid, F=I {X:Xe RAAMXx# (2n + 1) 5.ne Z) a1, IR, H=ad
{y:y e Ry <—13y>1}8ly=tan x &1 Uid, Tg==9 {x : x € R a0

X#(2n+1) g,ne 7} A IR Gt ardfersh SEAel o1 ggsed 81 y = cot X I Wi,
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T=A {X:X € R x#£nm,ne Z}, 9RER qeft i emei o1 aq==d 2|

B <@d ® o gom wqefen A, W4 x, 09 gaﬁaﬂimé,aﬁsinxeﬁoﬁlﬁ
IR Tl €, TR =gty H S x,gﬁnﬁaﬁiméaﬁsmx,lﬁoaﬁaﬂ?m
21 AR =gl W 59 x, n ¥ i;aﬁsﬁiam%ﬂﬁsinx,oﬁ—lﬁaﬁtm%am

a ° &0 3—;@lznﬁaﬂiméa‘rsinx,—lﬁoaﬁsﬂtmw%lsﬁrw

&H o= T werl o fava o foar Y geahd 21 9% sAR  fefated
ol B:

1 =gerte 11 =gete NEEGRIN INACGRI

sin [0@ 1 W R TG@E |1 Vo H AT T [0W -1 B A ERA R |1 ¥ 0 H R w8

Cos

190 F R wed 2

0¥ -1 & R T ©

-1 9 0 ® AR 5gd B

0¥ 1 1 &N Fed 2

tan

0 ¥ co HT AR & ©

—o00 ¥ 0 HT IR W@l ©

0 ¥ oo & AR wedl &

—co § () F X F&d T

cot

co {0 H AR Tl B

09 —oco I R Tl &

oo § 0 HI R Tl B

09 —oco I R T @

secC

1 ¥ co ®I IR 9@ ©

—co § —]& AR FEa

—1 9§ —oo T AR FT ®

oo ¥ | F AR T T

CosecC

oo ¥ | F AR T T

1 ¥ co FT IR 9@ ©

—co § —% R FE@ ©

—1 ¥ —co FI R Ted T

fewuit wﬁaaumﬁﬁ,a%%mﬁmwmgﬁtanxaﬂmo@ oo ()

T wgdl © 1 31 € R S-S x 1 qH g 1 AR oG & 9H-99 tan X 1 AE
g AR B 1 g1 TH YER, T TH 9% e Thd ¢ f Fged Fqeie ¥ cosec X H
qﬁ1@{w(wm)Wﬁm%aﬁmaﬁ%ﬁmm(%,zn)aﬁ

SH-SIE X, 27 1 S TS Bl €, cosec X Tgd SAfeeh HONcHsh WM el €1 WHRUME:
I8 co AU — oo Tl ol =X F AT YHR o FeER h! ddd Bl
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T 3@ T sin X 9 cos X o M 1 a0 210 qvE TR St 21 o
cosec X T sec X & T 1 ot 3qTA 20 o =% TR Bt 1 79 Tl =g o
tan(n+x)=tanxi'@ﬁ%l%,tanx%qﬁﬁmnﬁmwﬁ@?ﬁ%,m
cotx,tanxaﬂtﬁzﬁé,mmﬁqﬁWn%%ﬁ@ﬁﬁ?ﬁ%lw
el | 39 FF (UTHH) dO1 SRR 1 SN I W, TH Herl Hl e Wie Hehd
g1 & worl 1 e e fRe T g y

A

1
X' € //-\ \ /—\ ' ) : : /:\ : 4n 5X
—4r —31t\/ Lon —T 1L n\/ZTE 3n\/ -
2

y=sinx Y'

Wﬁfss

SN YN

n N i \/—ll—\/ w N\ #
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1 [ 1
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C 2/ :
I
' 1 1 o 1
XS Jo @ '
2'—1 12 !
l_2 : [
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Y!
y=secx y = cosec x
JTTeRTd 3,12 3TTeRfd 3,13

SETETT 64 cos x= — % 2 3l x gt =gefe § fod 3, @ o o Bt
el o O Sl A HItSU

. . 5
& Hifm cosX =—3 , B9 U § Th sec x= 3
5
3 sin?X + cos’X =1 A sin’X = 1 — cos* X
a0 in?x=1 0 —E
sin’ 55 2
. 4
Hd: SINn X=+ —
5
JfF x gdta =gefer & 7, @ sin x HT AH FOTHS I 39T
) 4
X=_ —
sin 5
399 Jg ot U wiar © TR
5
x=_2>
cosec 2
T, B9 U
sin X 4 cosx 3
tan X = = = adqn cot X= —; = -
cos X 3 sin X 4
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S 7 AR cotx=—%€ﬁaﬁ1x%ﬁﬂa§ﬂfﬂﬁﬁ%%,aﬁwﬁaﬁﬁwﬁﬁq
el i 1 TSI

) 5 . 12
Tol FifH cotx=fa,€'qtl'rﬁ%tanx=f?
SE| IX=1+t 2x—1+&—@
S€C an 25 25
13
3d: secx=i?

<fer x fgdta =qarfer & feord 2, sec X 1 I M 8N TQfT

13
secx——?
T e ot 9 g ¢ f
cosx=—i
13
Tf%‘qtﬂﬁ%
. 1 12
sin X = tanxoosx=(f?)x(7§)=E
1 13
qaan cosecX—E—E

ITEIT 8§ sin%?ﬂqﬁﬂﬁaﬁml
%l g9 SMd € T sinx & AFl § SiaRiel 20 % 99Ee TR e 21 safa
NE)

LR S
sin — =sin (107 3)—sm3— 5

FETETOT 9 cos (—1710°) T HAM ATA hiferg)
&1 B9 A 8 T cos x o AMI | Siaiel 21 a1360° o 99 TR il 21 3afey

cos (=1710°) = cos (—1710° + 5 x360°)
=cos (—-1710° + 1800°) = cos 90° =0
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1. cosx=— . x7k wgafer & e

2. sinx=§,x§ﬂiﬂ§ﬂfﬂﬁﬁlﬂﬂ%l

3. cotx=%,x§?ﬁaa§ﬁmﬁﬁaﬁ‘%l

4. secx=?,xa§ﬁa§ﬁmﬁﬁmél

5
5. tanx=fE,x§H% wqefe o feem 2

U9 & 6 F 10 ok HE J1d Hifed;

6. sin765° 7.  cosec (— 1410°)
o 10 o g
. tan 3 . sin (— 3 )

157
10. cot (— T)

34 < ®UN F AM AR FA T FemuriadEa werd (Trigonometric
Functions of Sum and Difference of two Angles)

TH 9 H B q wEemnsti (FI0) F AN wE AR ok fou rewmfid el aen 3w
Geiferd Teh! ol =1 | 30 Gad B 3 gt IRomH i &n S geafaent
FET| & @ ¢ &

1. sin (- X) =-sin X
2. c¢os (— X) = cos X
o9 70 Fo R o fag wan

3. cos (X +Y)=cos X cos y— sin X sin y

ThTE ga W ferer wifer, freent e get foig o el @ foR %o P,OP,, xden
TP OP,, y? @ HIUP,OP,, (x+y) B A: HFI %7 P,OP,, (—y) €l 3W@: P, P

1”2
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P, (cos x, sin x)

— <

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

P,[cos(-p), sin(-y)] ~—]

A\ 4
Y’

3MeHTd 3.14
P, @ P, & frdene P (cos X, sin X), P, [cos (X +Y), sin (X + Y)], P, [cos (- ), sin
(- )] SRP, (1, 0) BT (STFT 3.14)1
a3yt P OP, 9o P,OP, R fomR ®ifw) o wafmem € ()| g8fe P P, 31K
PP, TR € T §F B I FH R
P P2 =[cosX—cos (-Yy)]* + [sin X - sin(-y)]*
= (cos X — cos Y)* + (sin X + sin y)?
= cos’X + cos? Y — 2 cos X cos Y + sin? X + sin?y + 2sin X sin y
=2 —2 (cos Xcos y— sin X sin Y) (F?)
REE P.P2 =[l-cos (X+Yy)]*+[0—sin(X+y)]
=1-2cos (X+Yy)+ cos? (X+Y)+sin? (X+Y)
=2-2cos(X+Y)
Fif% PP, =PpP,TH W & PP2=PpP?

bl

THfeTT, 2 —2 (cos X cos Y — sin X sin y) =2 — 2 cos (X + Y)
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3Td: cos (X +Y)=cos XcosYy—sin Xsiny
4. cos (X —Y) = cos X cos Y + sin X sin Y
ARt 3 § yo M W -y @A W

cos (X + (= Y)) = cos X cos (- Y) — sin X sin (—Y)
A cos (X—Y)=cos Xcos Y+ sin Xsiny

n
5. cos(E—X)=sinX
. T .
Wﬁw4ﬁxé€wﬁmaamyéswﬁmxwﬁmmqﬁ%
Y= cos F cos x+sin T sin X sin x
cos(2 ) = cos 5 cos sin 5 sin X = sin

m
6. sin (E_X) = cos X

FEaHT 5 1 ST & W EH U0 ©

o n_(m_,
sm(E ) =cos 5 |3 =cos X.

7. sin (X +Yy) = sin X cos ¥ + cos X sin y

TH 9 © Tk

sin (X +Y) = cos (g_(XJF Y)j = oS ((g_x)_YJ

T . T .
=cos(§—X)cos y + sin (E—X)smy

=sin X cos Y+ cos Xsin 'y
8. sin (X — y) = sin X cos Yy — cos X sin Y

Ife &0 FEHR! 7 H y o WM W -y @ o W qRomE I 2
9. x3Ryoh SUFsd HH i FEEERET 3, 4, 7 AR 8 ° WA W & FefatEd

gftom el Hehd 2
T T
cos (E+X) = — sin X sin (E+X) = ¢os X

cos (T — X) =— cos X sin (Tt — X) = sin X
cos (L + X) =— cos X sin (L + X) = — sin X
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cos (2w — X) = cos X sin (2 — X) = — sin X

3 YN o | GRUMH tan X, cot X, sec X T8 cosec X o 11T sin X 31X cos X &
Tl o qRemH | e 9 freRe ST e g

10. Ffgx, y3iT (x +y) ¥ & g giﬁrﬁﬂﬁwqﬁﬁ?ﬁ,

tan X +tan y

tan (x +) = 1—tan X tan y

Fifh x, yd (x+y)H F HE g w1 fawm i T €, @ cos X,
cos Yy dl cos (X+y)?'fq7|%'f§| A

sin(X+Y)  sin Xcos Y+ cosXsiny
cos(X+Y)  cosXcosy—sinXsiny

tan (X +Y) =

39 3R T H cos Xcos y,  Tauifia o W 89 I 2|

sin Xcos 'y . cos Xsin y

COSXCOSY CcOsSXcosy

+y) = - -
tan (x+) COSXCOsy  sinXsiny
COSXCOSY cosXcosy
tan X+tany
~ 1-—tanXtan y
tan X —tan y
11. tan (X -Yy)=

1+tan X tan y
Ife FeErHenT 10 ¥ yoh &M W -y WA W, 89 Id ©
tan (X—y) = tan [X + (= Y)]
tanX+tan(-y)  tanX—tany
I-tan Xtan(-y) 1+tanXtany

12. A X, yqor (x+y) W ¥ wE off W07 1, BT OTH TG E, q@

cot Xcoty—1
cot y+cot X

cot (X+y)=
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FifeR x, y q4 (X +y) B0l & F i off 7, 1 oM TE €, AT sinx, siny
Al sin (X +y) T & 1 o1

Cos (X+Y) €os Xcos Y —sin Xsin Yy
sin (X+ Y) sin Xcos Y+ cos Xsin Y

3 S e R sin X sin y, ¥ faufeid 0 W, g9 I ¥

cot(X+y)=

cotXcoty—1
cot(X+y)=—"-—"—
coty + cot X
tX coty+1
cot y —cot X
Ifg Feafieh 12 W yoh M W -y W@Ed 8 df gd ST 9Remd 1 €l
1—tan® X
14. cos 2X =cos’X —sin®> X =2 cos’> X—1=1-2sin* X= ————5_
1+tan” X

TH S © fom

cos (X +Y) =cos X cosy—sin Xsiny
yoh WA W x, W@ dl, 80 Id ©
cos 2X = ¢cos’X — sin? X
=c0s’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 c 2
. cos” X—sin” X
3d: BH UM B cos 2X = cos> X — sin > X = —
cos” X+sin ~ X
Y SN & Hl cos? x W faMfed 4 R, g9 Ui &
1—tan® X

cos 2X = >
I+tan” X

] ) 2tan X
15. sin 2Xx = 2 sinX cos X = 1+ tan? x
Y W4 © o

sin (X +Y) =sin X cos Y + cos X sin y

yoh TH W XT@H W, 89 UM B



sin 2X = 2 sin X cos X.

2s1n Xcos X

: sin2X="_25_ . 7_
kY cos? x+sin? x

Y% TS 1 cos? X W fawifed & W, &9 UM B

) 2tan X
sin 2x = 1+tan® x
2tan X
16. tan 2X = 1— tan® x
&1 wd € T
tan X+ tany
tan (X +Y) = I —tanXtany
Yy M W/ xT@ W, T W T, tan2x=12tL2X
—tan”~ X

17. sin 3x = 3 sin X — 4 sin®X
T4 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
=2sin X— 2 sin*X + sin X — 2 sin® X
=3 sin X— 4 sin’ X
18. cos 3Xx =4 cos’X — 3 cos X
T4 UM €,
cos 3X = cos (2X +X)
= C0s 2X €0S 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

3 tan X —tan® X
1-3tan® x

U UM €, tan 3X=tan 2x+ X)

19. tan3Xx=
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2tan X

_ tan2Xx+tan X 1—tan® X

" l—tan2xtan 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
+ _
20. (i) cos X + cos y = 2cos %cosu
X+ X—
(ii) cos X — cos y = — 2sin — Y sin2=Y
. X+ X—
(iii) sin X + sin y = 2sin Y cos XY
+ _
(iv) sin X —sin y = 2cos =Y sin xzy
&1 W € T
cos (X+Y) =cos Xcos y—sin Xsin y .. (1)
AR cos (X—Y) =cos Xcos Y + sin X sin y ..(2)
(1) X (2) F et T L W, T L T,
cos (X +Y)+cos(X—Yy)= 2 cos Xcosy .. (%)
3R cos (X+Yy)—cos (X—y)=—2sinXsiny .. (@
AR sin (X+Yy)=sin Xcos 'y + cos Xsiny .. (5
AR sin (X —Y) = sin X cos Y — cos X sin Y ... (6)
(5) 3R (6) ! Sed TH FEH W, BH UM T,
sin (X +Y) + sin (X—Yy) =2 sin X cos Y .. (D
sin (X +Y) — sin (X—Y) = 2cos X sin y .. (8)

A fh x+y=0ddMx—y=0¢, 38T

(e

3), (4), (7) A= (8) § x 3R yaF AA T W, B9 UM ¥,
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0 0—
cos 0 +cos ¢ =2 cos (%d)jcos (Td)j

cos 0 —cos ¢ =—2 sin (e+¢jsin(e_¢J
2 2

0 0—
sin O +sin ¢ =2 sin ( J2r¢j005 (T(I)j

0 . (06—
sin © — sin ¢ = 2 cos ( ;d)jsm (Td)j

Fiifer 6 A ¢ Bl HIE AEAfaeh G AH Hehd 1 B 0 oh TAH WX A ¢ o TIH
Wy W, B UM &:

X+ X— X+ . X—
yCOSTy ; COS X—cos Y =—2sin 2ySIHTy,

cos X+ cos Yy =2 cos

X— . . Xty. Xy
cosT;smx—smy=2cos -

sin X+ siny =2 sin

Wﬁwzoﬁmﬁquﬁ%}

21. (i) 2cos Xcosy=cos (X+Y)+cos (X-Y)
(ii) -2 sin X sin Yy = cos (X +Yy) — cos (X — Y)
(iii) 2 sin X cos y = sin (X + y) + sin (X — Y)
(iv) 2 cos X sin Yy =sin (X +y) —sin (X — Y)

sarEor 10 fag SN
3sin£sec£—4sin5—ncot2=1
6 4
T dMT U = 3sin Esec T —4sin > cot
6 3 6 4
3x 1 24'(75“)134'7E
= X — X — - | X = — —_—
5 sin p sin

1 o
=3-4x o =1 =70 W
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FETET0T 11 sin 15° 1 AH J1d HifST|

BT sin 15° =sin (45° —30°)
= sin 45° cos 30° — cos 45° sin 30°

L3 11
e

N | —

Nk
242

13¢
30T 12 tanE T qM 1 Hifag)

137 nt L —tan| Z-I
Tl ta B = tan 12 =tan 12 4 6

tan =~ —tan - l-—
4 e S_3-1

= - = —2-3
1+ tan ” tan * 1+L V3+1
46 NG

IEEI0T 13 Tog wifea:

sin(X+Yy) tanX+tany

sin(X—y) tanXx—tany"
T B9 UM T,

T sin(X+Y) sin Xcos y+cos Xsin 'y

sin (X—Y) ~ sin Xcos y—cos Xsin y
39 3R 8T I cos Xcosy © faufe w4 W, 89 UM %,

sin(X+Y) tanX+tany .

S a4t = sin(X—-Y) tanx—tany:a—aIT A

SaEoT 14 fEnu
tan 3 X tan 2 X tan X = tan 3X — tan 2 X — tan X

T BH SMA © Tk 3x=2x+X
HfcTU tan 3X = tan (2X + X)

_ tan2X+tan X

tan3X=
a 1—tan 2 Xtan X
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Rl tan 3X — tan 3X tan 2X tan X = tan 2X + tan X
Rl tan 3X — tan 2X — tan X = tan 3X tan 2X tan X
a0 tan 3X tan 2X tan X = tan 3X — tan 2X — tan X

ST 15 fag s
COS(E+ Xj‘i‘COS(E—Xj:\/E COoS X
4 4
T e 20(1) H STAN HE W, TH UW €,

it cos Tix + cos T x
ERIREE 1 1

T e b T
—+X+——X —+X—(—-X)
= 2c0s 4 24 cos 4 4

2

T 1 .
=2 cos Z COS X = 2 x ﬁ COoS X = \/Ecosx='q'l'<’3ﬂ &

COS 7X+ €08 5X

ISTETOT SIS =cot X
16 fag =T sin 7X —sin 5X

T WA 20(1) 92 20(iv) HT ST FH W, TH U T,

TX+5X TX—5X
cos

2c0s 5 oS X

3 2 >
TR e = = =— = cot X =<1 Y&

2

sin 5 X—2sin 3X+ sin X
=tan X

saeor 17 fag Fifvg

COS5X—cos X
T BH UM %,

sin5X—2sin3X+sinX _ sin5X+sin X—2sin3X

ERIREE
Cc0S5X—cos X COS5X—cos X
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2sin3 X cos2X—2sin3x _ _ sin3x(cos2x—1)

—2sin 3Xsin 2X sin 3Xsin 2X

1-cos2X _ 2sin’ X

T sin2x  2sinXcosX tan X = </l 94

fag wiftSw:
1 3 2£+ ZE t: ZE—_l 2 2 ZE+ 2 7_ch082£—§
. SIn 6 COS 3 — lan 4 B . 2SI 6 cosec 6 3 2

3. cot2g+cosec%+3tanzg=6 4. 25in23n+200522+7_secz£=10

5. M Fd hifSd:
(1) sin 75° (i) tan 15°

Frfafeaa w1 fag wifvw:
COS[E—XJCOS(E— j—sin[ﬁ—xjsin[f— j—sin(x+ )
6. 1 ) y ) 1 y|= y
tan (n+xj 2
4 (1+tan XJ

s (n ): 1—tan X
tan | —— X
4

cos (m+X) cos (—X)

sin (m—X) cos (;4— X)

= cot’X

9. cos (3—;+X) cos (2m+X) {cot (3—;—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 (37?+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)

Ccos9X — cos5X sin 2 X sin5X + sin 3X

16. — - =— 17. —— =tan4Xx
sin17X — sin 3X cos10x COS5X + cos3x
sinX—siny X—-y sin X + sin 3X

18, — = tan 19, — = tan2X
cosX+cosy 2 COS X + cos 3X
sin X — sin 3X ) cos4X + cos3X + cos2X

200 —5 5 =2sinX 21. —; X ; = cot3X
sin” X —cos” X sin4Xx + sin 3X + sin 2X

22. cot X cot 2X— cot 2X cot 3X — cot 3X cot X =1
4tan X (1 - tan*X)
1—6 tan’x + tan*x
25. cos 6X =32 cos® X — 48cos* X + 18 cos? x — 1

3.5 Tenrurfidir WHieRTuT (Trigonometric Equations)

e =R R | Prenifid werl ol gHieor s Frenroriida WHieRer F'd §l 39
TR |, TH UH THIehI0N o Bl T | € Yol UG b § 1% sin X 9 cos Xk
A H 27 Sl % gEI TR el € 99 tanx o Wl § 71 SfeRIet o 99 R
Bt 21 R T o U ' SRl 0< x< 2n T €, W ¥ ( principal
solution)W‘lﬁ%l‘{UﬁE ‘N’ W g stk S foRet o TR o 9t g
e Al €, SH oAUk &et ( general solution ) &d & BH qUlleh] oh WH=AA I
VAR R HEGEERUT
frrefafed 33w BerIvihda TR &l 56 w ° T8 gl

23. tan4x= 24. cos 4x =1 — 8sin? X cos? X

- 3
3807 18 HHIRIU sinX = % 1 & BA A HIST)

V3 n_3

. . T . 2T . T .
g?," g‘qaﬁﬁ%ﬁ; —=—9 SINn— =S| Tt—— |=smn— = —
Sln3 2 “ 3 [ 3) 3 2

2
zafere, g & x:gam?n%

1
IETEITT 19 Wtanx=—ﬁaﬂﬁ'@€ﬁaﬁaﬁﬁm
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. s 1 b T 1
TH M © fF tan— = — Yk, tan| 1 —— |=—tan— = — —
w 6 BT ( 6] 6 3
GEI tan(27t—£}——tan£——L
6 6 3
Y Th tans—n—tan&——L
6 6 V3
St
Wg@%ﬁ—ﬁ%—%l
m,w%ﬁaﬁwﬁwmwaﬁaﬁﬁlﬁwﬁ%ﬁ
sinXx =0 X=nm, SEne Z
T .
cosx=0?ﬁx=(2n+1)§,G|%TneZ
319 g9 = ufom fag =+
i 1 fol areafas gead x qen y & foau
sinXx=siny¥x=nn+ (-1)"y, eIne Z W< gl 2|
Suafd AR sin X =sin y, d@
. X—
sinX—siny=0 a1 2cos ysm 2y=0
X+ X—
310 cos y=0?3ITsin y=O
2 2
X+ z X— .
ey Ty=(2n+1)2 ?JTTy=nn,31%TneZ
31 X=@2n+1)w—y AX=2nm+ Yy, el ne Z
3 X=02n+ DHr+ ()P yAx=2nw +(-1)"y, SEine Z

Sude S aRomHT i e W, B9 U B x=nn+ (<1)'y, SEine Z

THE 2 HIE Ardiaw GEAW x 9Ty o AU, cos X = cos y ¥ Xx=2nmw + v,
SEine Z 9 g 2l

Wﬁrqﬁ‘(cosx=cosyﬁﬁ

Xty  Xx-y

sin =
2

cos X—cosy=0 A -2 sin
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X + X —
y=02|T sin 2y=0

39 Th sin

X+ X — .
ESsiigied Yo yzmt,TrI%TneZ
37 X=2nm-y AX=2nn+Yy, @I ne Z
3 X=2nnty,SEine Z

i 3 fag wifsw e afs xdqeny @ g%rmwﬂiﬁ%?ﬁ

tan X=tan YA X =N +Yy, eI ne Z 9= &l 2l
suaf I tanx=tany, @ tanXx—tany=0

sinX cosy—cosXsiny 0

Kl COS X cos Y

el sin (X—y) =0 (F?)
AT X—y=nn3Adq x=nn+y, SEine Z

3
3BT 20 sinX=—\/2_W€?faﬁ‘°|ﬁ'rTr|El

T %'H‘TI@I% sinx=—£= —singzsin(nﬁLgJ:sin%
2

. . 4m
3d: SIn X = s1n?

o
SIS X=nﬂ+(—l)"?n,a'zrrnez

i;,xaﬂ@&wuﬁ%fEWWsmx:—gélxaﬂaﬁéﬂﬁ

3 M WY GHIHT B fRa ST SR ©, fSrEes ferg sinx=—?‘@,ﬂ"5"éﬁﬁ
faferdl @ 9 ga1 wh € B Tt 9 g fafe e g gewd 2




1
SETEIT 21 cosX=53|ﬁ€F1"cl—ﬁﬁl'Ql
. 1 T
T T UE © cosx=5=cos§

T o
zgqfeu X=2nﬂi§,\_3‘|%'[ ne 7.

Salg 0T 22 tan 2X=—cot(x+§j & A HifoT

%l €9 UM B, tan 2X:—cot(x+§] = tan(g+ x+fj

3
S5r
B tan2Xx = tan(x+?j
5w o
Tgfau 2x=nn+x+Z,G|%T neZ
5w o
a X=nmm+ S8l neZ

6
IETEIUT 23 B ShITSU sin 2X — sin 4X + sin 6X=0

T W i fora wehd €,

Sin6X + sin2X —sin4x = 0
a0 2sin4xcos2X—sind4x = 0
3797 sin4x(2cos2x—-1) =0

N

1
BRI sin4x=0 = cog2x=5
S sindx = 0 2T cos 2X=cos§
o AX=nm = 2X=2n“i7—3t,ﬁlﬁ neZ

nrt <
A X=-- A1 x =rmi%,aa nezZ
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FETET0T 24 A HIST 2 cos? X+ 3 sin X =0
o1 GHIH & 39 YR foE 9d ©

2(1—sin2 X)+3sinx =0

a 2sin® Xx—3sinx—2 =0
a1 (2sinx+1) (sinx—2) =0
) 1 .
Ad: s1nx=—§ Tq sin X=2
wq sin x =2 3H9d T (F?)
1 T
zgfeu sin X= —5 = s1n?

frfafad Tl &1 g&a qen AU T A1 BT

1. tanx:ﬁ 2. secX=2
3. cotx=-4/3 4. cosec X=-2
fr=fafad gos THreon &1 SMUE g Ad i
5. cos4 X=rcos 2X 6. cos 3X+ cosX—cos2x=0
7. sin2X+ cosX=10 8. sec? 2x = 1—tan 2Xx

9. sin X+ sin 3X+ sin 5X=0

fafaer 3qrgvor

3 12 . . -
ISR 25 9 sinx=_, cosy=—"2 ?, Wl xqen yIA fgda wqute o feem

gl d sin (x+ y) & TH F1d FHife)

T T9 9 € f®
sin (X +Y) =sin X cos Y + cos X sin y .. (D)
9 16
3 cos? Xx=1-sin>x=1-—=—

25 25



erofadia wem 87

4
el cos X=ig
Fifer x fgdta =qefer o feerd ©, @7 cos X FUMHS &1
4
HAd: COS X=——
5
) 144 25
Sl sinfy=1-cos?y=1——-="—"=
169 169
. 5
319411 siny=*—
13

) . - 5
Fifer y fgdta aqufer 7 feem 2, sin y ¥-cHeh 2 ERSIIGLe siny=E%| sin X, sin Y,
cos X AT cos Y &1 W FHe (1) § WA W, 89 UM 7,

sin(x+y)=§>< 2 + 4 ><i :_§_§=_5_6
5 13 5) 13 65 65 65

318707 26 fag wifsw: cos 2X cos;(—cos 3x cos%zsin 5X sin5—2X
T@ BH UM ©,

T gey = % [2005 2X cosg —2cos % cos 3X}

= l cos(2x+§)+cos [2X—Zj—cos(%+3xj—cos(%—3xj
2 2 2 2 2

1l 5x 3x 15X 3x| 1] 5x 15x |
= _LCOS_+ COS— —COS—— —COoSs— | = —Lcos—— cos—J
2 2 2 2 24 2 2 2

5% 15X 5% 15x] |
1 R PR
—| =2sin 2 2 sin 2 2
=2 2 2

. [ SXx . . X o
= —sin5X sm(—?j = sin5X sm? =TT gy
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T
mzﬂangmmaﬁaﬁm|

T gH oifey x:ggi?ﬁZX:g

2 tan X
g tan2xX = ————
1—tan” X
2tang
tan— = ———>—
q
4 l—ta.n2E
8
o 2y
e Atfeg y=tan—?ﬁl= D
8 l-y
o y+2y-1=0
2422

Bl y=_T=—1ix/5

aaﬁﬁg gma@ufmﬁﬁ%%,y:tang YIS 81 3T
tangzx/i—l

3 37 X X X
ISTEI0T 28 g tanX=Z,7t<X<7,?ﬁsin2,cosz T tan % O AT HiST)

) 3n
Tot FAiE n<X<7%sﬂfwzcosxw%l
m_X_3n
I 2 2 4
X X
Wsmzwmﬁmcoszwml

9 25
3 sec’X=1+tan’x= 1+—=—
16 16
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16 4 i
safeTT coszx=g M cos X = r (F?)

. g X 4 9
oA 2sin” | =1- cosx=1+—-=—
2 5 5
X 9
LS00 R
ggfeTg sin? ) =75
X 3
a in_ = 77— i ?
sm2 m ( )
g 2cos .~ I+ cosx=1-7=7
x 1 X 1 )
RS cos> > To T cos T (F?)
o X
T tan a3 [i0) 3
: an = = X = _
<=l 1)
2 cos 10 1
SEET0T 29 THg it coszx+cos{x+§]+cos2(x—§j=%
T BW UM €,
1+cos 2X+E 1+ cos 2X—E
o 1+cos 2X 3 3
ERICEES + n

2 2 2

3+cos 2X+cos (2X+2?nj+cos (2x—2—;ﬂ

% 3+ cos 2X+2cos 2X cos%}

= % 3+ cos 2X+ 2cos 2X cos (n—gﬂ
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%[3+cos 2X—2c0s 2X cos g}

W

1 O
E[3+cos2x—cos2x]=§ = 1t we
37T 3 T fafaer gy-nacit

fag Fifsa:
i O 3n Sn
1. 2cos — cos— +cos +cos — =0
13 13 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

X_
4. (cosX— cos Y)? + (sinX— sin y)* = 4 sin? 5

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

(sin 7X+sin 5X) + (sin9X+sin3X)
(cos7X+cos5X) + (cos 9X+ cos3X)

tan 6 X

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

. X X X
ﬁ“:r%if@?rmwﬁsinz,coszam tan @ i

8. tanX = —é,xf@?ﬂﬂﬂ@ﬂfﬂﬁ%l 9. cosxz—é, Xﬂ?ﬁqﬂﬂ@lﬁﬁ%l
10, sinx = 5, xfedr Tgafn 4 #
a9
o I T I, @t B r, =19 1 @arg | 91 g W 3Adid i 0 eI €,
dWl=ro

* Wm=%>ﬁ?ﬁm
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180
%ﬁm:Tx fega am

cos* X+ sin*x =1

1 + tan> X = sec’ X

1 + cot? X = cosec? X

cos (2nm + X) = cos X

sin (2nm + X) = sin X

sin (— X) = — sin X

cos (— X) = cos X

cos (X+Y)=cos Xcos y—sin Xsiny
cos (X—Y) = cos Xcos Y + sin X sin 'y

T .
cos (E_X) = sin X

. m
sm(E—X)=cosX

sin (X +Yy) = sin X cos Y + cos X sin y
sin (X —Y) = sin X cos Y — cos X sin Y

T ) (=
cos | 7 T X|=—sinx sin | 5 T X| =cos X

2 2
cos (T — X) = — cos X sin (T — X) = sin X
cos (T +X) =—cos X sin (Tt + X) = — sin X
cos (2w — X) = cos X sin (2w — X) =—sin X

zrﬁ:x,ysﬁx(xiy)ﬁamwgmammqﬁ,m

tan X+ tan y

tan (X +Y) = 1 —tan Xtan y

tan X—tan y

¢ an(X=Y) = nxany

¢ TR Xy (X + y) ¥ W & &0 v 1 fooq o & €, @

cot Xcoty—1

cot (X +Y) = cot Yy +cot X



92

L 2R 4

*

* o0 o

cotXcot y+1
cot (X—Y) = cot y — cotX

€08 2X = coS*X — Sin>X = 2¢os’X— 1=1—-2sin’ X =

. . 2 tan X
sin 2X= 2 sin X cos X =
1+ tan~X
2tanx
tan 2X = )
1—tan“X

sin 3X = 3sin X — 4sin® X
cos 3X = 4cos*X — 3cos X

3tan X—tan® X

tan 3X = =D
(i) cos X+ cosy=2cos > y cos %
(i)  cos X—cosy=—2sin Y in %
(i) sin X+ sin y = 2 sin Y cos %
X+Yy X=y

sin

(iv) sin X—sin Yy = 2cos

(i) 2cos Xcosy=cos (X+VY)+cos(X—Y)
(i) —2sin Xsiny=cos (X+Yy)—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 =08 @ x=nn,SEine Z

T <
cos X =0%5r?ﬁx=(2n+1)5,3-|%TneZ

sinXx=siny®& dx=nn+(-1)y,SEne Z
cos X = cos Y, & ?ﬁx=2nniy,ﬂ%5fne Z
tan X=tan Y& AX=nNn+Yy, EIne Z

1 —tan’x

1 + tan>x
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AR 99 (600 3.) 7 90°H 3Afereh, IV o sine o HM o ¢ g fa
o GiceTedl ITaTsal Sl Herdler™ ST | & Jfod ol | sin (A + B) & YOR &t
T SUUR 21 182, 36°, 54°, 72°, 3IfE o sine AT cosine o TG HM WEHT
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sin”! X, cos™! X, 3MfE &I =AY sin X, T cos X, 3T o TIH W YA HE 6
Wﬁﬁﬁqﬁ? Sir John F.W. Hersehel (1813 3.) gr1 fgu 7w ) ﬁﬁc ﬁ?{ﬁ
Gafud gl oF G191 Thales (600 £ gd) 1 M TURE™ 9 ¥ T g1 &1 3=
st o wer Tuwfite 1 S=E o AU ®1 99 9w €| 36 oY S=i4 T J.
S % HeIE 38 a0 e i WoEal i AR STk ST w1 e h
W foRa em 3 euE ©

= tan (I AT I~FA10)
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Thales %! THsl S8 1 T 1 TN & 1 ot 9971 f&an <war 21 9ok
e 3= gaEy el & UM &1 FAN foman on S iR g Gaeht gl
T GHEY s 1 GErEa 9 9 9RdE S § e 2
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