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(Trigonometric Functions)

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

3.1 9fHaT (Introduction)
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3.2.3 IEFT 9T arefad &SN F HET G (Re- A )

lation between radian and real numbers) ¥ &
TS I okl ohg, O W ® a1 I W hlg fag A 81 A
I 1 YRR 9ol OA ®, o I o =19 &1 ofelg 9 g 11
% hg W =Y gRI 3Tdd FivT i A9 e ¥y gt
21 9 AT 9 o fag A o oel 3@ PAQ #1 A fag 0
A areafa®s gEar v usfeld #@ €, AP
¥HTcHeh STfeeh Tl S9dl € qe1 AQ SRUlcHeh arfaeh
HEA <@l € (S 3.5) | AE TH g9 1 R W@l AP
i TSt T foauda fKen o gAH W qe1 W AQ i wEl
! feen  JATd af Uik ARt 9EA ok Ed ead HY {2
B qen facima: 9 YR eI WM qen arfas T 3s Vo
Herstl 1 Tk 991 THE HH Ghd 2

3.2.4 Ut aor WegT & weg gay (Relation between degree and radian) FHifw
I, o T T 0 Sl € FrEeRt w9 2n AedA € qen 7 360° feth " €, sefen

om0 XfETT = 360° A 7 ST = 180°
Sude ey el eaq A i ferlt w den feift w1 Weam =9 § =79 a7 2

nﬁlﬂﬁmﬁﬂﬁz—; 1 STAN ek, B U © 16

180°

1 e - - = 57°16" fAeaH

2022-23



60 Tforg

o 1° = % e = 0.01746 ez (Fweam)
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3.3 freufada wem (Trigonometric Function)

T wEnst §, T = hivi o TR x
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cosx=add sinx= b

< AOMP THehY el 2, 78 I €,
OM?+ MP?=0P? Aa>+b*=1

TH YR T g0 W Yoi® fag o fog, g9 U ® TR
@+ b’=13 cos’x +sin’x =1

Fiifer Tk qul afeRmT (o) GRI I % ohg W 27 &I H1 HI0T Fafkd g B,

b 3 . .
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Eal il?\[ﬂ'f‘?‘ﬁ'ﬂ THIUT A1 JAUTET hIUT (quadrantal angles) Fad 2
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sin x
B0 |l arEfash x o folT 3@d € T sin’x + cos’x = 1
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tan 0 Nl 1 3 f 0 0
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cosec x, sec x AT cot x T | HEYT: sin x, cos x AT tan x & TF ¥ 3ol (faa™) =

3.3.1 FRIvIfrdta el o ferg (Signs of trigonometric functions) A & $HE
T4 W P (q, b)HiE fag &, f@ht &g
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ZAOQ = —x, @t fog Q& fadum®
(a, — b) BT (3Mepfa 3.7)1 zElaT ODIB p (4 1)
cos (—x) =cos x qUM sin (—x) =—sin x

Hf ThE 99 % weEw fag
Pab)% T —1<a<1qon—1< by 20 C
<1, o, 3 x % 9 WA & fag o
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v
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T 3n 3n
cos x ¥IEH, - < x<7$mwam7<x<2néﬁmmm%ﬁm

21 56 W, BH 1= rhioiiedta werl o g faferm sqefel & S o dehd €1 58k
foru gaR um frefafea aref 2:

I II 111 1A%
sin x + + - -
cos X + = - +
tan x R — 4k _
cosec x + + - _
sec x + - - +
cot x + — + —

3.3.2 GreRIvTfirdts werlt &1 9id a9t 9RET (Domain and range of trigonometric
Junctions) sine Il cosine Tl &1 g @' B9 98 U % for 9 |} arsafaes
et o fau uRefad €1 ;g9 98 off U € R yde ot g'n % fog,
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1
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. T
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e {x:x € RAA x#nm,ne Z), R qft arfas demsi & qy=ed 2|

&1 2@d ¢ for gem wqgefe o, s 1, 09 gaﬁaﬁimé,ﬂ‘fsmxﬂﬂoﬁlaﬁ
S T ¥, g =gute § 5 x,gam SR Tl ¥ Wsin, 1 90T SR F
31 et weter F A %ﬁaﬁxm%aﬁsinx,oa_mamm%w

aiaffaﬁw%ﬁmaﬁsﬁ?m%ﬂﬁsinx,—lﬁoaﬁ@me%w@rw

&0 o= T werl & fava & foar Y Ghd 71 9&d: sAR 9 fEfatea
aroft #:

[ Jqute 11 =rqgerfs I =rqgertst IV =gafs

sin

0¥ | H SR daa ?

1 90 H SR = 2

0¥ -1 H N T ?

—1 ¥ 0 HI AR =g 7

Cos

1 90 1 SR = 2

0¥ -1 H AR H B

-1 ¥ 0 ® AR e ©

0¥ | & R daa §

tan

0 ¥ oo I AR wgdl

—c0 ¥ () I AR weal &

0 ¥ oo I AR wedl &

—c0 ¥ () I AR weal &

cot

co ¥ (0 HT IR Al B

0¥ —co I AN Tl &

co ¥ (0 HI IR T B

09 —co I AN Tl &

sec

1 ¥ oo I AR wgdl ©

—co ¥ —|= S wgl ®

—1 ¥ —co0 HI R T B

co ¥ | W IR Tl B

COseC

co ¥ | W IR Tl B

1 ¥ oo I AR wgdl ©

—co ¥ —| ! AR wgd ©

—1 ¥ —co0 HI R Hl B

fewuit wﬁaaawﬁﬁ,a%amﬁﬁmkmgﬁtanxmmoﬁ oo ()
wm%aﬂaﬁ%ﬁéﬁ—é@xwm% %1 3R Fgdl ® 99-99 tan x 1 AE
A Ak 8 ST 71 TH WK, S €9 I8 e Hehd & foh =qef Fgufer ¥ cosec x

T —1 9 — oo (S aﬂﬁ)wﬁm%a‘rwaﬁ%ﬁmxe(%,zmw

S-S x, 27 1 AR UL Bl B, cosec x TgA SAfeh SHONHsh A il €| WIHHUME:
8 o TUN — oo el a1 =/ o o9 Weh o IEeR i aard 2l
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T @M 5 sinx 9 cos x o M 1 a0 21 IvE TR St 81 S
cosec x AT sec x o HAHI i ff FaA 21 % o5 TR Bl T1 80 3T 3T =8 |
tan (70 + x) = tan x <@A €| S, tan x % WA H Sl 1o IYE RGN i ], #ifn
cotx, tan x 1 Ik €, 39k TAN H off iUt 1 % qvEIq TR g 21 ek ofhda
el | 39 9F (TOTHH) 91 SRR 1 SN i W, TH Hel Hl Aed Wid ohd
g1 3 Werl ®1 e | KE T e y

A

1
X”/\'/\:O : :/:\:‘”E‘X
—4n —375\/275 —n 1 n\_/ZTE 375\/ !

2

y=sinx Y’

aw'ms

N PN

4n\/zn\/ll_\/zn N

y=cosx Y
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v \2 X ' Vg 2 - X
' ' ] . _2 1 1 ST 1
!/_Z[ : : 71: : ‘27'[ > !;Tc: L L : |2 ;ZTC\
X\ '_.IL: O '_E' :3—71:' /XX\ . T O -il ' T ' ,X
211 2 2 : -1y :
2 X X ' 2 X X
Y' v
y=secx y = cosec x
TR 3.12 3TTeRfd 3,13
SETETUT 64 cosx= — o B 3R x g Tgutw § feem ¥, @ e o St
5
el o Al Sl AT it
. 3 . 5
Tol HfF cosx =—> ,%H U B T secx= 2
5
314 sin’x + cos’x = 1 A sin’x = 1 — cos’x
9 16
a0 1n2 =1__ - —
sin?x Y5 >

4

5

JfF x g =qefer & 7, @ sinx H TH FOMEH I ElAT

, 4
smx=—§

794 7e +ff 9 e € T

5
cosec x = — —

T, B9 U ©

sin x 4 CcoS X
tan x = -
3

COS X
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ST 7 AR cotx:—%éaﬁtxﬁﬁua@ﬁmﬁﬁaﬁ%,ﬁmﬁaﬁaﬁvﬁ?ﬁa
el Sl T IS

. 5 . 12
ol FifH cotx:—ﬁ,gﬂtnﬁ%tanxz—?
g 2x =1 + tan? —1+&—@
SeCx = an-x = 25—25
13
HAd: secxzi?

<fer x gt =rqafer & feera ®, sec x 1 9 R OMHS BRI THfeTT

13
sec x =— 5
=08 7 off a g §
cosx:—a
Tf%‘q‘ﬂﬁ%
. 5 12
sinx = tanxcosxz(—?)x(— E): e
1 13
a=A cosecx= = —= 1

31
IETEIT 8 sinanmamaﬁm|
%l g9 Sd € T sinx & AFl § Sfatet 2n % 99E TR e 81 safa
o 3ln . T .om \/5
sin 3 _s1n(101t+3)_sm3— 5
JETELOT 9 cos (—1710°) T HM A@ hiferg)

&1 B9 WA € foh cos x o WA § SHaRIel 270 A 360° o UvEN G Bl 81 sy
cos (—=1710°) = cos (=1710° + 5 x360°)
=cos (=1710° + 1800°) = cos 90° =0
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frfafad weal o afe e freivifidta w1 79 S| s
1. cosx:-%,xaﬁﬂia@ﬁmﬁﬁ%‘lﬁ%
2. sinx%,x{aiagafwm%'
3. cotx=j,x§?ﬂ?3lﬂ§2ﬁ‘ﬂﬁﬁ$ﬁ%|
13

4. secx=?,xﬂ§ﬁ wqafe o feem 2

5
5. tanx:—E,x{Fﬁ wgafer o feera 1

U9 & 6 F 10 5 HF A9 HIfST:

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

151
10. cot (- T)

34 S0 wIUN F I AR AW wT THRIOHAE e (Trigonometric
Functions of Sum and Difference of two Angles)

TH 91 | BH q gEAsh (HIUN) ok AN TS SR ok fou SemvifidE wedl qen 3T
aiferd STeh! il a1 | 30 Gad | 3 gt IRomH i &H e geatint
FE| 79 3@ §

1. sin(—x) =-sinx

2. cos (=x)=cosx
o9 30 Fw R o fag s
3. cos(x +y) =cosx cosy —sinx siny
ThTE A W =R wifer, fSrerht o 7ot fag W @il A/ fo shior P,OP, x @
ST P,OP,, yT T HIP,OP,, (x +y) B TA: HAT &0 P,OP,, (- y) ¥l ¥@: P, P,,
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P, (cos x, sin x)

— <

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

P,[cos(-y), sin(-y)] ~——]

A\ 4
Y’

TRl 3,14
P deP, & fdene P (cos x, sin x), P, [cos (x + y), sin (x + y)], P, [cos (- y), sin
(- )] SRP, (1,0) B (TP 3.14)
fassit P OP, @2 POP, W foem i) & wafmam € ()| s@fa PP, 3iR
PP, SRR Bl 3 g T ST FH W
P P? =[cosx—cos(—y)] + [sinx —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 x cos y — sin x sin y) (‘ol?ff?)
g1 P,P2 =[1-cos (x+y)]*+[0-sin(x+y)]
=1-2cos (x +y) +cos? (x +y) + sin® (x + y)
=2-2cos(x+Yy)
Fifs PP, =PpP,%H 90 & PP2=PpP2

2047

SHICTT, 2 —2 (cos x cos y — sin x sin y) =2 — 2 cos (x + y)
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3Td: cos (x +y) =cosx cosy—sin x siny

4. cos (x —y)=cos x cosy + sin x siny
[AaHdr 3 § y o WM W -y WA W

cos (x + (—y)) = cos x cos (—y) — sin x sin (— y)
A cos(x—y)=coSxCosy+sinxsiny

n
5. cos (E—x) = sin x

Wﬁm4ﬁxéwmgamyéawmxr@ﬁmmqﬁ%

n n . n . .
COS(E_X)=COS 5 €osx+sin = sinx = sin x

n
6. sin (E_x) = COS X

TGt 5 &1 SUAR FE W EH UQ ©

_om T_(m_,
s1n(2 X) =cos 5 5 = COS X.

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

g9 S © T

sin (x + y) = cos (g—(ﬁ )’)J = cos ((g—x)—)’j

n . n .
= cos (E—X) cos y + sin (E_x) sin y

= sin x cos y + cos x sin y
8. sin (x —y) =sinx cosy — cos x siny
Ife &0 FAEHH1 7 § y o M W -y @ o IWe IR0 9 2
9. xRy SUGH T I gAATTRET 3, 4, 7 X 8 W W@ W 79 FreAfefaa
ufiomg FekTel TR

T . . m
cos (E+x) =—sinx sin (E+x) = €OS X
cos (M—x) =-cosx sin (T —x) =sinx
cos (T+Xx) =—cosx sin (T + x) =-sinx
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cos 2T — x) = cos x sin (2% — x) = — sin x

T YRR o G 9RUMH tan x, cot x, sec x T8 cosec x o TeTU sin x 31X cos x o
Tl o qRomH 9 e | freee ST e g

10. FfEx,y 3T (x +y) W A g gwﬁﬂ'ﬂwq@'%?ﬁ,

tan x +tan y

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

FiE x, y T (x4 ) H G FE gw foamm onE T ¥, @R cos x,
cos y dem cos(x+y)¥ﬁﬂﬁ%l 3

sin(x+y)  sinxcosy+cosxsiny

—+ = = . .
tan (x )’) COS(x + y) COS XCOS y —Ss1n xsin y

39 3R B H cos x cos y, ¥ TawIfia s W &9 I €|

sSin xXcos y . cos xsin y

COSXCOSYy COSXCOS Y

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

= 1+tan x tan y
Ife FeEiteh 10 § yoh TIH W -y W@ W, 84 U ©
tan (x —y) =tan [x + (- y)]

tan x+tan (—y) tan x—tan y

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

cotxcoty—1

cot (x +y) = cot y +cot x
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EFﬁﬁFx,yﬂﬂT (x+y)aﬁvﬁﬁ@3|ﬁ§ o n,awrwqﬁ%,wm sin x, sin 'y
Al sin (x + y) I Tl 21 3

cos(x+y) cosxcosy—sinxsiny

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

WGﬁTRaﬁ sinxsiny,@ﬁﬂmaﬂﬁq'{,ﬂﬁ%

cotxcoty—1
cot(x+y)=—""—
coty+cotx

cotxcoty+1_ . . .
CORXCOVT St y @ x — y; w5 T Tt 2
coty —cotx

IfE Feafieh 12 W yoh TM W —y Wd & df gH STIe qRomd I 2l

1-tan’x

13. cot (x —y)=

14. cos2x =cos’x —sin>x =2cos’x —-1=1-2sin’?x =

g9 S © T

1+ tan’ x

cos (x + y) =cos x cosy—sin x sin y
yoh T W x, W@, 89 Ud §
cos 2x = cos’x — sin’x
=cos’x — (1 —cos?x) =2 cos’x — 1
g cos 2x = cos? x — sin’x
=1-sin’x—sin>x=1-2sin’x.
2 : 2
I: B U € cos 2x = cos? X — sin 2 x = w
cos” x+sin ~ x
Y 3R T Bl cos® x W fawifed & W, &0 o €
1—tan® x s

2X= ——5—x ZnW+ — & [ |
cos 2x 1+tan2xx nw ZTﬂ%TnT’TW%

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

&0 Wd € &%
sin (x + y) = sin x cos y + cos x sin y

yoh M W xW@H W, B9 TW e

1+tan® x
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sin 2x = 2 sin x oS X.

2sin xCos x
q-: sin2x="57 . 2 _
cos® x+sin’ x

Y% TS i cos’ x W fawifod &+ W, 79 U@ o

2tan x

sin 2x = 1+tan® x

T .
16. tan2x=2tai,2x¢mt+— SRl n quiieh 2l
1-tan’x 2

T W € TR
tanx +tany

tan (x +y) = 1—tanxtany

: 2t
Yo M W x WH W, 89 TW €, tan2 x = -2 Ay

1—tan” x
17. sin 3x = 3 sin x — 4 sin’x
T UM ¥,
sin 3x = sin (2x + x)
=sin 2x COS X + CcOs 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
=3 sinx -4 sin’x
18. cos 3x =4 cos’x — 3 cos x
W UM ¥,
cos 3x = cos (2x +x)
=08 2x cOoS x — sin 2x sin x
= (2cos*x — 1) cos x — 28in x coOS x Sin x
= (2cos’x — 1) cos x — 2cos x (1 — cos’x)
=2c0s8*x — cos x — 2¢cos x + 2 cos’x
=4cos’x — 3cos x

_3tanx—tan’ x T

tan3x=————5— T '
19. 1—3tan’ x 3x #nw + 5 Sl n qUleh ]

T U % tan 3x = tan (2x + x)
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2tanx
_ tan 2x+tan x _1-tan® x
l-tan2xtanx | 2tanx.tanx

1—tan® x

+ tan x

_ 2tan x+tan x—tan’x _ 3tan x —tan’x

1-tan’x—2tan®x  1-3tan’x
X+ x-
20. (i) cosx + cosy = 2cos TyCOSTy
. X+y . x-—
(ii) cos x — cos y = — 2sin Tysm—y
. X+ x-
(iii) sin x + sin y = 2sin Y cos —2y
+y . x-
(iv) sinx —siny = 2cos Y sint =)
B9 S € TR
cos (x +y) =C0s x cosS y — sin x sin y .. (D)
3R €os (x —y) = COS X COs y + Sin x sin y .. (2)
(1) 3R (2) = Sied T "2 W, 89 U@ ®,
cos (x +y) + cos(x —y) = 2 cos x cos y ... 3)
3R cos(x+y)—cos(x—y)=—2sinxsiny . (@)
FAR o sin (x + y) = sin x cos y + cos x sin y .. (5)
3R sin (x — y) = sin x COS y — COS X Sin y ... (6)
(5) 3R (6) I Sgd T TeM W, BH UM T,
sin (x + y) + sin (x —y) =2 sin x cos y .. (7)
sin (x + y) —sin (x —y) = 2cos x sin y ... (8)

o fFx+y=0dqMx—y=¢, T

A5

(3), (4), () q=(8) | x 3R y & HAA T W, B9 UM &,
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0 0—
cos 0 + cos ¢ = 2 cos (%(I))COS (Tq)j

cos O —cos ¢ =—2 sin (eJrq)jsin(e_q)]
2 2

0 0—
sin © +sin ¢ =2 sin (%q)jcos (T(I)J

sin © — sin ¢ =2 cos (equ)j sin (9;2(1)]

Fifeh 0 AT ¢ I IS aATEITeh G WH Hehd €1 80 0 oh M Wy q4l ¢ o €M
W y@H W, B A 8

x+y x-y . oxty . x-—y
COs X + cos y = 2 cos Ccos ; COS X —cosy =— 2 sin sin—=—,
2 2 2
. . Xty Xy o . Xty . X—-y
sin x + sin y = 2 sin cos ;sinx —siny =2 cos sin——

2 2

Wﬁwm@%ﬂﬁquﬁ%:

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)

sarEdor 10 fag i
3sin£sec£—4sin5—ncotﬁzl
6 3 6 4
T ue = 3»sin£sec£—4sinﬁcotE
& =TS 6 4
6

3124‘(n—£J134’n
=3x 5 x2-4sin x_—sm6

1 o
=3-4x o =1="A ™
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FETET0T 11 sin 15° &1 H J@ HifQ)
&l sin 15° =sin (45° - 30°)
= sin 45° cos 30° — cos 45° sin 30°
LB 1 B
V22 22 22

131
S?I%TUTIZtanU 1 A 14 hiterg)

131 i+ T otan| E-T
Tol  tan 12=tan 12 = tan 12 4 6

tan ~ —tan ~ 1—L
4 "6 N
= - = =2-3
1+ 1 \/§+1
V3

o T
1+tanztan—

sarEor 13 fag i

sin(x+y) tanx+tany

sin(x—y) " tanx—tan vy

T B9 UM ¥,

o sin (x+ Sin xcos y+Ccos xsin
St qe S0+ Y) y y

sin(x—y) sinxcosy—cosxsiny
39 AR BT I cos xcosy © Tadie i W, g9 UM ¥,

sin(x+y) tanx+tany

= sin(x—y) " tan x—tan y

sarEr 14 fg@Ere

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

' B SA B TR 3x=2x+x
BRIl tan 3x = tan (2x + x)

_ tan2x+tanx

tan 3x
a 1—tan 2 xtan x
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a0 tan 3x — tan 3x tan 2x tan x = tan 2x + tan x
a0 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

sargdor 15 fag i
COS[E-FXJ-FCOS [E—X\J=\/§ COS X
4 4
TE  GIEHERT 20(i) 1 ST HE W, ¥ UW T,
T cos (E+xj+cos (E—xj
EIRIR 1 1

= 2cos 4 24 coS 4

T 1 o
=2cosz cosx=2x$cosx=\/§cosx=w R

cos 7x+cos 5x

SEEIOT 16 g divT 5 oo —cotx

sin 7x —sin 5x

T GRS 20(1) T 20(iv) 1 STERT HFH W, T UM T,

Tx+5x Tx—5x
S cos

2
= 2 Cos X

= cotx =?\T<’:|T &1

s Tx+5x Sin7x—5x " sinx

2cos
2 2

) g e
o sin5 x—2sin3x Smx:tanx

cosS5x—cosx

T R UM %,

sin5x—2sin3x+sinx _sinSx+sinx—2sin3x

coS5x—cosx cosS5x—cosx

g

EIRIRSLS
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2sin3x cos2x—2sin3x _  sin3x (cos2x—1)

—2sin3xsin 2x sin 3xsin 2x

I-cos2x 2sin> x

. =— = tan x = <A 9
sin2x  2sinxcosx

o Fif;

1 ,2n+ , T . , T 12 2,2n+ ) 7nc082n
. SIn° — 4+ CcosS” T —tan® — ———_ 4. ZSIn°— + cosect —— -
6 3 4 2 6 3

o | W

T 5w i . 23T 0 T
3. cot’ =+cosec—+3tan’==6 4. 2sin’>—+2cos> —+2sec’==10
6 6 6 4 4 3

5. WM A HifeC:
(i) sin 75° (ii) tan 15°

ffafea =t fag Fifsu:
COS(E—XJCOS(E— ]—sin(z—xjsin[z— j—sin(x+ )
6. 1 1 y 1 1 Y= y
tan [n+x) 2
4 \ [1+tan xJ

7.
T 1—tan x
tan | ——x
i

cos (T+x) cos (—x)

sin (T—x) cos (; + x)

= cot’x
3n 3n
9. cos 7+x cos (2m+x) | cot ?—x +cot 2n+x)|=1
10. sin(n+ xsin (n+ 2)x + cos (n+ 1)x cos (n + 2)x = cos x

11. cos (¥+xj—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)

cos9x —cosSx 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———— = 2sinx 21. — - - = cot3x
sin” x—cos” x sindx +sin3x +sin2x

22. cotxcot2x —cot 2x cot 3x —cot 3xcotx =1

4tan x (1— tanzx)
1—6 tan’x + tan*x

23. tan4dx = 24. cos 4x =1 — 8sin’? x cos® x

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

3.5 TrenruTiud™ WHieRT (Trigonometric Equations)

T W AR H B sl el T ) FrenroTiidra SHteor wed 8 39
TSR |, TH YW THIHION o Bl T 1| € Yl UG o § 1% sinx 91 cos x b
HqHT B 27 A o UYE RGN Bl € G tanx o Wl § 1 3Tqe o 99EI RGN
Bt 21 Frhvda wefiehtor & UH 84 SRl 0< x< 2n el 8, W& A ( principal
solution)Wﬁ%lW‘n’@ﬂwmﬁﬁ?@mﬂm%qﬁw
I YAl ©, SH STUeh &1 ( general solution ) Fed €| gH qUishi & TH=aF !
‘2’ 9 wEiid w3
frefafed 33w Hervfhade adfeet & g 0 o Fees g

3
ITEIT 18 Wsmx=§wg@waﬁrﬁml

. 1 A3 . 2m T . T 3
_ = SINN—=Sm|mT—— |=S1In— = ——
Tl %ﬁﬁl’ﬁ%ﬁﬁsm3 S T sin = ( 3j 375
2
EIGL: e i x=§a%n?n%|

1
SETEIUT 19 Wtanx=—ﬁaﬂﬂ'@[waﬁaﬁml
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. 1
T T AR R tan% = 5. R, tan[n—%j:—tanf=—L

6 3
qqn tan(Zn—Ejz—tanﬁz_L
6 6 3
'Y UhX tans—n—tanﬁ—_i
6 6 3
Sn 11n
THfeT, 7= 7 ?T‘MT—%I

a1d, gh TreRuifyde Tl 1 e g 9d w3 89 2Ed 7 TR
sinx =O?ﬁx=n1t,77lﬁne Z
cosx=0?ﬁx=(2n+l)g,3ﬁnel

a1 &9 f=r uftomy fag =3

i 1 fR= ardfas Send x qur y o fon

sinx:siny@x=n1t+(—l)"y,77|ﬁne YA S A
Suafa Al sinx = siny, @

, , x+y . x-y
sinx—siny=0 I 2cos sSiIn—— =0
2 2
X+ X—

37eIiq cos y=02ITsin y=0

x+ V3 X— o
ggqfeTq Ty=(2n+l)5'€ﬂTy=n1t,Tﬂ%Tn€Z
37eIiq x=C2n+1D)m—y A x= 2n1t+y,77|%$fneZ
37d: x=Qn+ Hr+ D> yAMx = 2nw +(— l)z"y,Tﬂ%TneZ

wﬁwﬁmaﬁﬁaﬁm B9 UM & x= nm+ (=1)" y,TflngeZ

UHT 2 T andfae WEAW x ¥y o AU, cos x = cos y ¥ x= 2nm £ y,
Sl ne Z W g 2l

Suafa qﬁ(cosx=cosy,?ﬁ

xty . x-y
Sin
2 2

cosx—cosy=0 3 -2 sin =0

2022-23



84 Tforg

L Xty XY
T bR sin =0 I sin =0
X+y X—=y o
3gfeT 5 =nmw A =nm,Selne Z
37eIiq x=2nmw-y ?3ITx=2n1t+y,T¥|%'TneZ
31 x=2nn+y,SRine Z

wir 3 fag I R A ey gﬁmwaﬁ%zﬁ

tanx=tany@x=n1t+y,3|ﬁne YA I
suaf I tanx=tany, @ tanx—tany=0

Sinx cos y —cosx sin y -0

COSX COS Y
a1 sin(x-—y)=0 (F2)
BRI x—y=n1t31ﬂﬁ x=n1t+y,G|%'TneZ

3
IR 20 sinx=_§wgaamaﬁﬁml

. , .4
' T U B sinx=—£= —sm£=81n(n+2j=sm—7t
2 3 3 3
. . 4n
3Ad: sin x = SIn—
3
2 4m o
ST x=nn+(-1) ?,Gl%'lne Z

T e e # s o sin = 1

3 M AR TR B ToRan s gehdr ®, fiwer fo sinx=—?ﬁ,%ﬂﬁ
faferai & 9w e wh € B FE 9 yoger: fafv feaE us "ed €
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1
IEEI0T 21 cosx:EHﬁW‘oﬁ'ﬁﬂEI
. 1 T
A T UGN © cosx:E:cosg
zgfau x=2nni§,ﬁﬁne 7.

ISTEIUT 22 tan 2x:—c0t(x+§j i BA HITST

el B9 9 % tan Zx:—cot(x+§j = tan (%+x+§j

b4
T tan2x = tan x+?
5w o
3gfeT 2x:nn+x+?73|%'[ neZ
St o
a x:nn+?,3|%'l neZ

FATEIUT 23 BA HIST sin 2x — sin 4x + sin 6x =0
Tol e @ e ged ®,

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

1
zHfAT sindx=0 =1 cogzxz5

T
SRIGY sindx =0 1 cos 2x = cos
T <
Ad: dx=nm 90 2x=2m‘[i§73|%'[ ne?
ntm T o)
3:[31?[ x:T q X =mtirg,?r|%'l ner
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IETETUT 24 A HIfST 2 cos? x+ 3 sinx=0
To1 GHER @ 39 YR foE 9ed ©

2(1—sin2 x)+3sinx =0

Ell 2sin’ x—3sinx—2 =0

a (2sinx +1) (sinx —2) =0

3Ad: sinx:-% IqA sinx =2

W sin x = 2 3TH9E © (FA?)
1 Tn

AT sin x = —E=sin?

2 T o
d:, gal: x=nn+(-1) 3 ?, Eine Z

frfafead T &1 T&F qe SAUs T A1d BIeu:

1. tanx =+/3 2. secx=2
3. cotx=-4/3 4. cosecx=-2
frafafad g THIHON 1 =9 & F1d hifSC:
5. cosd x=cos2x 6. cos3x+cosx—cos2x=0
7. sin2x+cosx=0 8. sec® 2x = 1-tan 2x

9. sinx+sin3x+sin5x=0

fafaer 3grgvor
3 12 o . .
3T 25 g sinng, cosy=—"2 2, SRl 1Ty fadE wqute § fem
g @ sin (x + y) HT qE TG FHifor
T@ BH WG € fE
sin (x + y) = sinx cos y + cos x sin y .. (D)
9 16
3« cos? x=1-sinx=1-—=—
25 25
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4
Sl CoS x = i-g
Fifer x fgdta =qefe & feer B, o7@: cos x FUMHS 2
4
HAd: CoOS x=——
5
144 25
3q sinfy=1-cos’y=1—-—-=—"—
169 169
37eIiq i £
siny =477

it y fgdta =qefe & feem 2, siny oA 21 g@fa siny:%%l sin x, sin y,
cosxﬂ%cosyﬂﬂﬂﬁﬁﬂﬂ'ﬂ(l)ﬁl‘@ﬁﬂ,%‘qqﬁ%,

. 3(12)(4)5 36 20 56
sin(x+y)=—X|—— |+ —— X— = ——=-—=—"—
5 13 5) 13 65 65 65

9 ) . 5
IETET0T 26 95 wifed: cos 2x cos%—cos 3x cos;x = sin Sx sin ?x
T ®¥H UM ¥,

. 1 9
T 98 = Y {Zcos 2x cos% —2cos 7)6 cos 3x}

=l cos 2x+1 +cos 2x—1 —Cos 9—x+3x —Cos 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 2 21 2 2 2

5x 15x 5x 15x) ]
1 5t PR
—| —2sin 2 2 sin 2 2
=2 2 2

. [ Sx . . Sx o
= —sinSx sin —? = sin5x sm? =<TMEI 9&
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3STEIUT 27 tanzmmmﬁm|

8
T T
el HH efifeg x=§%’f?ﬁ2x=z
2 tan x
SiC| tan2x = —————
1—tan” x
Ztan%
tan— =
a0
l—tanZE
8
T 2y
A i y=tan — 1= 2
8 I-y
a Y +2y-1=0
24242
EiSligie y=T=—lix/§

wﬁﬁggwa@ﬁmﬁﬁaﬁé,yﬂan% YT 1 3T

tan% = ﬁ—l

3 3n X X X
ISTEIOT 28 Ifg tanx:z,ﬂ<x<?,?ﬁsin5,cosz qen tan~ o HM A HifST)

. 3
FERiCRIIED 7t<x<77T 2 AT cosx FHUTES T

m_x 3¢
ki 2 2 4

X X
Wmsinzaﬂm%ﬁmaw coszwml

9 25
3 sec’x=1+tan’x= 1+—=—
16 16
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16 4
g cos’x=— Fcosx=—— (F?)
25 5
3 2.2X 1 1+4 9
SiIn™- — =1 - - - = —
> coS X s
X 9
QFé‘l Sinzzzﬁ
X 3 .
il in> = = (T
s1n2 \/ﬁ ( )
X ! 4 1
M 2 — — =]l =
qq: 2cos 2—1+cosx s s
X 1 1
g coszzzﬁ a1 cos—=—T0 (Fi?)
X
X Sll’lg 3 (_m\
& tan = = x=me . J=—3
cos

sarEvr 29 f9g wifvu: coszx+cosz[x+§j+cosz(x—§j=%

T ®¥H UM ¥,

1+ cos 2x+ﬁ 1+ cos 2x—g
o 1+4cos 2x 3 3

= + +
IRt ) > 5

— —| 3+cos2x+cos [2x+2—3nj+cos [Zx—z—;ﬂ

N | =
I

— 3+cos2x+2cos 2x cos%}

= 3+ cos 2x+2cos 2x cos [n —%H
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=l 3+cos2x—2cos 2x COSEi|

2 3

13 2 2 _3 <
=5[ +cos 2x —cos x]—a = =1 g

g 3 YT fafaer gt

g =i
T on 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
. . X+y
3. (cos x + cos y)* + (sin x — sin y)* = 4 cos? >
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) =tan 6x

(cos7x+cos5x)+ (cos9x+ cos3x)

X 3x

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

ﬁwﬁf&amwﬁsing,cosgawwngmﬁﬁm
S tnr= oI AR 9 cose = o Tl A B
10. sinx=i—,xf§?ﬁ'€l?|§2ﬁﬂﬁ%|

qrIsT

& IR T g, TGt B 1, 91 FY G /9 s W faia w0 e €,
Wi=ro

P Wm:%X%ﬁm
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& tan (x=))=

i e\ 91

180
%ﬁm:Tx feaT A

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

b
cos (E—X) = sin x

.oom
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

b1 b1
coS (E"'XJ:—sinx sin (E"'x}:cosx

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

zrm,yaﬁwimwaaéwgmmwaﬁ,m

tan x +tany

tan (x +y) = l—tanxtany

tanx—tany
1+tan xtan y

¢ TR X yIAR (x + y) ™ W HE HIO 1 H1 fawm [orE & F, Al

cot xcot y—1

€3 (2 ) 3 coty+cotx
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cotxcot y+1

¢ cot(x—y)= "o y — cotx
. 1 - tan’x
@ cos2x =cos’x —sinx =2cos?x—1=1-2sin’x =75
1+ tan“x
. . 2 tan x
& sin2x=2sinX cos x =———
1+ tan“x
5 2tanx
tan2x= 5
* 1—tan’x
¢ sin 3x =3sinx —4sin’x
& cos 3x =4cos’x — 3cosx
5 3tan x—tan’ x
tan3x= — 2. 3
* 1-3tan’ x
) X—y
& (i) cosx+cosy=2cos cos
. . . X—Y
(i) cosx—cosy=—2sin sin
. ) . Xty xX—y
(1i1) sin x + sin y = 2 sin Cos

X+ y x—
e S —y

(iv) sin x —sin y = 2cos

2 2
& () 2cosxcosy=cos(x+y)+cos(x—y)
(i) —2sin x sin y =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€)l?|3fx=n1t,7¥|ﬁnel
s <
¢ cosx =O€)l?ﬁx=(2n+1)§,3|%'lnel
* sinx=sinyﬁﬂ)fx=n1t+(—1)"y,7rlﬁneZ
& cosx=cosy,d ?ﬁx=2n1tiry,3|%$fnel
¢ tanx=tanyd ?ﬁx=n1t+y,ﬁﬁnel

2022-23



Tt gEgfr

o forvarg feran Sar € o Brepromfadt o1 eteem geyerm v ® IRy gan
ol STEYES (476 5.), TEATE (598 5.) AR JeH (600 3.) a1 ek Tt
(1114 )7 vg@ IRoME i 9t o on 97 Sl 9 9Ra ¥ HeAgd SR A
el | W T A | off Beemifata w1 steres SRy fRe Wy A s
fafy st s off, fof vRea fafy o 9 & 99 W g Tyl fava grr oTeee
Tl

Wﬁwwwwa@wwaﬁw(sine) 3R e
o R 1 qd faawon fsia (Shd A o foran T sAfadt ) | feon @
& forreht aneH T ok i @ 9@ 2

AR Y2 (600 3.) T 90° H ek, SVl o sine oh HH o6 ¢ g a1
ol HicTgd IIATAT ol Herdle™ ST8T | e ok 9T | sin (A + B) o J8R &l
QEFB"CI'CI‘&T%I 18°, 36°, 54°, 72°,31Tﬁ‘{év‘ sine d¥l cosine aw‘ﬁﬂlﬁtﬂ'rl HTEh T
fedtar g fw g &

sin™! x, cos™! x, 3T & =AY sin x, A cos x, 3 & TIH W T HH H
ggma Sifaufag Sir John EW. Hersehel (1813 E.) g1 ST T &1 Sam ﬁ?{ﬁ
Gaferd g9l o @191 Thales (600 ¥ gd) 1 A TURE™ 9 & I g1 &1 3=
gt o wer Tuufis 1 S o AU ®1 57 Ww ¢ 36 oY S=I4 Th I
TE & HEEe 3 a1 fRIfHe ST WeEdl Hi TIH 37k STUId i G H
v e on A eru ®

% %=tan(¥£€fﬁh‘r3:rdm)
Thales ! TSI W& sl 3 I TN 3 1 Ff 571 faon < 21 5@
foru 3= TaEy Sl & UM %1 FA fohan on = iR g Gaeft gt

T GHEY sl 1 GerEdr 9 9 9RdE wEf § e 2

4
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