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fremufada wem

(Trigonometric Functions)

R/ . o
**A mathematician knows how to solve a problem,

he can not solve it. - MILNE ¢

3.1 9fiaT (Introduction)

w1 P 1 g e s et e ‘A’
Y g5 € aun zEent 7 ‘TS et qeed i "o’ e 2l
= forvel o1 forehrel era: Froqel  eifera senfirdter oo
1 B FW F o0 FRAT T oM SHeRT ST T A
o e, G, T T -9 <1 o IR T e o
T ARl STfs o6 gr feRan | e § SHeRT STAM
g TR & S T, T o, T wiwe (wfehe)
fesTed IR T, 0] 1 el H a0H FH, TR o
ATl SR i e o foe H qaiger o |, i Arya Bhatt
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3.2 SRIUT (Angles)
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feuTTerd € il ShIVT SRUTIeHeR sheelidl € (3Thia 3.1) | fohelt o &1 =1, 5o (Sum)
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(i) EFTeTeR <RI 3TTeRfd 3.1 (ii) EUTTHeR ShIUT
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T T 107 oh To99 § e Tehd ¢ foh I8 15 INEHHT Uid Hehs B| B 107 oh WO
1 3 31 IR o fawg § aardy fent S 94 foren S =, 3 fetlt g qen
Yfega w9
3.2.1 fsUt 919 (Degree measure) A IR9R g § Afad s 1 g9@ TH Ui
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(o)
420 o) A A
A N 30° > 420
B
B

TR 3.3
322 e AT (Radian measure)alﬁ'ﬂ'[ H AU h fae E;FRQT EWI'SS ot %
58 ez 7Y Fed 1 THE 99 (T 1 591 Tk SHE 81) o ohg T Th TS
SIS o =19 gRI &9 10 i Toh ga A9 Hed g1 Tehtd 3.4 (1)-(iv) &, OA
URfqer 9 € a1 OB @ifam 9S ?| efepfadl W whivl fe@y T ¥ fereen @

1 Yfeem, —1 Hem, 1% e aen —%%%T—réw

il/l
(i) B

@iv)

3TMFTA 3.4 (i) - (iv)
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T WA § b SohTE 59 o g i Uiy 21 Bl B 37d: GRS %1 TH
gof afighmn ohg W 27 Weam 1 v fafia w2l

g watgied ¢ o r B o1l T o1 o, r de1g 1 =9 ohy W T e a0
10T SAARA LT €1 BH WA € o6 o7 o THM =19 ehg W FHM HI01 A Hd B
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r®, 9 HI S [ qen ohg W 3fafid v @ WeFd 7, 9 7 UM © R e=é

aqGl =ro.

P

3.2.3 IEFT a9r arefad &S & HeT WA (Re- A A

lation between radian and real numbers) ¥ _f&
ThTE I oh1 oh%, O W € 1 99 W hlE f6g A B |
iU 1 YRR 9ol OA €, df I o =19 i sl 9 I 1!
o g W A gR Taika i1 i A9 Aedq o ured gt
21 9 offe 99 & fog A R @9t ¥@1 PAQ ©1 T faig 0
A areafas gear y=a gsfefa &war 8, AP
¥HTcHeh dRfaesh T S9Id € qel AQ SRUlcHe drdfaeh
e <9 § (3MRfA 3.5)1 A &1 99 HI SR W AP
1 =St &1 foada fen ¥ AM W qen W@ AQ &l HEl
=1 faen & JAM A Yo arfas W& o d Afead A | )
B qen facia:l T YR fEEA WM e arafad w35 Vo
FETST 1 Th qel WA W Fehd 2

3.2.4 T3t @9t T &F 9eT GaeT (Relation between degree and radian) i
I, g T T HIU S © TSRt w9 2n eI € 9 e 360° feult Wi €, sHfey

2m Aead = 360° A 1 ifeAT = 180°
I Hee e Afeam A w1 felt am qen ferht Wy i eam A o oFw w2

nwﬁwmz—; 1 ST HTeh, BH I © TR
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1° = = e - 0.01746 e ()

D WH HI0N o el w9 qen T W & Gey et grelt § fau T €

fetht 30° 45° 60° 90° 180° | 270° | 360°
e | % | T | x| oz EL
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Hich{deh Uelet

<fer o &1 w9 a1 qf feift & a1 Weam o et 2, o yaferd Ukl % o1ER 5«
A 01 9° forad ¥, B0 WHe € o whiv1 o1 wrg @ feift @ den < &9 wiv B fod

g, B9 g9E ¢ o & w1 mw B e 2

e T ST 101 Rl Aeaq a9 e B €, @ o ea fae sig

& areq n=180°3ﬁ12=45°ﬁ3ﬂﬁwﬁ mﬁw%ﬁ%ﬁmw%ﬁ
Arq Aea 21 31d: B9 e Fohd € T

feult @9

FETETUT 1 40° 20" i fead A9 § s=fam)

Tl B WA © T 180° = mifedd
1
TGfeTq, 40° 20 =40§1%1J'T=

BRI

IETEITT 2
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6 e =1 feut um o w=fem)
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7 7% 60 .
=343— feit =343° + e [F=ifE 1°= 60']

11 11
2 ’
=1343° + 38 + m e [ 17 = 607]
=343° + 38"+ 10.9” = 343°38” 11” Heheaq
Tgfae 6 IeT = 343° 38’ 11”7 feheaH

SEET0T 3 IH 9 &1 B I HIfe 88 60° 1 k@ v aify «w 37.4 9
a’m‘s‘aa‘r%rrqm%(n=% T AT 6T |

o 60m T
T T8I [ = 37.4 9HT 9 9=60°=@iﬁ';€ﬂ =3

3T r=—, HBHUQ ©

L

e ’
37.4x3  37.4x3x7

= =1 2 =357 94

T
SETET0T 4 TH U | e &1 gE 1.5 A ool ] 35! A 40 foe H fRadt @S
Tkl € (0 = 3.14 1 FATT H)?
7l 60 e o =<t &1 foee areft g¢ uw afteReor guf et €, or: 40 e o fime

r

ﬁg‘s‘wqﬁ%‘mwgﬂmwm‘cﬁ%lsﬂm

6=§x360°2n4—; e

I=r@ = 1.5x4_;@ﬁ=2n@ﬁ=2x3.14ﬁ=6.28@ﬁ
SETET0T 59 1 gl oF =Tl Shi et THH Bl 3R o 319 Thg W HHE: 65° 99 110°
1 HI0 S B, Al STR!T et w1 U A i
T W R A et wmen o qen € @

T 13®
9,=6 180 36
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T 221
-110° = —x110 = =
e 6, =110° = o> % RERE|
A foF g A e [ €, @ L= -0, = 1,0, e
13n 22m no 22
E R TH T
zafay roir,=22:13.
gyAEet 3.1
1. f=fafea feut a9 & 9ma feaq am I@ wifew:
(i) 25° (i) —47°30 (iii) 240° (iv) 520°
. 22 )
2. ﬁmﬁfﬁaﬁﬁmméﬁw%ﬁmaﬁﬁm(n=7aﬂqﬁnaﬁ):
.11 o ... o . In
@) T Gi) - (iif) 3 @iv) 5

T ufed Tk e | 360° UREH il € O Uk Sehe | fehaw e WY
TH{OT T2
T ga, fSEet 5= 100 Tt 7, Y 22 W G i AW 99 & g W R

%ﬁmaﬂﬁmwﬂ(n=%aﬂwﬂﬁﬁm)|

Tk I, et =@ 40 9 €, 1w S 20 I A H @ A 39 qd s
A T ASTE A hIfTTl

afE T Il o UM TAsIE ol 919 379 hal T SHERT: 60° TAT 75° o I oA
g, @ 3Tt Feensti 1 sTuE I ifu)

75 Tl AGTE A TH I Seth H Th TR Y g R a9 e w9
S HI0T ST €, SHeRT WY ASTT § A HIfST, Safeh IHek Hieh gRI &FIT T =Y
1 g Frefafea 8:

i) 109wt

(i) 159wt

(i) 21 9
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33 Treufada wem (Trigonometric Function)

T e ¥, T = i P Y

STITl ! HHHIU A T oJemewi o

w9 H s1ege fhe 21 o B freht ODIB (4, )

B e TR AN

feom a9 & wsf § qon Trewrofada 1, 0)C A \:(10)

He o B9 H I S| X' € s T —>X
T T foh T gt g, faen

g frdene st o1 got g &1 A /

P(q b)T0 W & fag & qo o ©0.—DD

AOP = x Ifeaq @rgiq =@ &1 o J

AP = x (3Thfa 3.6) 81 &9 wRwifoa Y’

FW T AT 3.6

cosx=add sinx= b

%  AOMP T9&I B9 2, 89 9 €,
OM2+MP?=0P? Aa>+b*=1

TH YT SHE o0 W Y {65 o fou, &H U & T
@+ b’=13 cos’x + sin’x = 1

Fifeh Tk qui URGRAT (SUT) SR 7 & g W 27 Wea 1 v faia g 2,

3 . .
W;AOB:%, 4Aoc=na94uA0D=?n| g o Wid OISl a9t hion

el W YT 7 FUE o (quadrantal angles) gd &
fageti A, B, C qen D o fdenies s99: (1, 0), (0, 1), (-1, 0) a1 (0, -1) &,

gHfery =qerfsiia o & foag &q W
cos 0° = sin0°=0
Z_o in— =1
cos & sin 5 =
cost=—1 sint =0
oy w o
cos 5 = sin 5 ="
cos 2w =1 sin2nt =0
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a7e, A 9 fog P9 sk qof uftemn o €, o &9 SE fig P wged € W
TR &H <& € T 4% x, 20k quiish o ® wgd (A1 W) €, @ Bk wort
o A | i qREdd e g B
3H JehX sin 2nwt + x) =sinx>ne Z

cos 2nm+x)=cosx-ne Z

T: sinx=0,d X=0, + 7, + 27, + 3, .30 x, T H YOl% O B
3n 5w

T
qA cosx =0, x =+ ,* , ... A cosx:O,Glﬁlx,Eaﬂf%rq'q!!Ula

g T TR
sinx =0 ¥ U B ? % x = nm, &0 FE qOiE T
cosx:()@srrwrzﬁm%%u(z“l)g,aﬁnmﬁwﬁs%

9 TH 3T FHRIOTHAE e &l sine T cosine o T&i H IRAMG Fd T

1 o
cosecx= ", X # n71:,T¥|%TnT>|ﬁ'st {UT&:F %I
sin x

1

T o
= x#=Qn+ 1) =, |
sec x p, 3 x#(2n )2 Tfl%'ln?ﬁ'sﬁﬁ[ﬂfch‘%
sin x T o
t = ,Xx#Qn+1)—, |
any = . x#Qn+l)7 W&l n IS Yol €
COS X <
cotx = —; ,xinn,ﬁ%’[nﬁ{“ﬁ%l
S1n x
&9 geft arsdfash x o Tl <@d © T sin’x + cos’x = 1
TG YR 1 + tan’x = sec®x (F?)

1 + cot’x = cosec?x (F?)

Ta & 1, B0 0°,30°,45°, 60° T 90° oF Fehrurfidra STIurdl o | i ==
T g T T 0T o SRoidE worl o 7 adt € S fusel wmane § ug woh
SR Surel o €1 39 YR, 89 fefeiad groft a8
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e | T | 2| = | = 3n
6 4 3 2 m 2 2
i 0 1 L 3 1 0 1 0
s 2 V2 2 -
V3| L 1
COS 1 7 \/5 ) 0 =1 0 1
1
tan 0 E 1 NE) 0 0

COSeC X, sec x dl cot x hl HIH ShHTM: sin x, cos x 9T tan x o AM § I (ﬁ?’ﬁ'q) %l

3.3.1 FaIvfidis wert & f=Ig (Signs of trigonometric functions) W foh gohTe
Id R P (q, b)FE fag T, fht 5
qa fag 2, 9o LAOP = x, 3fg
ZAOQ =—x, @ fag Q& fidums
(a, - b) TR (sMepfa 3.7)1 z@faT ODIB P (45

cos (—x) =cos x AUl sin (—x) =—sinx ‘\
\EEEAH & JdE fa
* B LY. " Wao_
r
X
/

P(a,b)oh fll —1<a<1qM-1< by ¢
—/
©,-1)|p Q(a-b)

>~

<1,3W:, B9 x & 9f A & U o
—1<cosx<1qa —ISsinxSI,‘Tlﬁ
2| fyelt et ¥ g9l 94 € fF em

gt (0 < x < g)ﬁ’aw b 2
YIS B, TR =IgUie (g <x<m) ¥ T 3.7

a O G b ¥ €, S =Iqefen (m<x < %)ﬁaﬁ% b T RO €, qen
=qef agufm(%n <x<2m) W g ¥FIHE AT b FHUMHE B THT 0 < x< o fow

T
sin x ¥HTCHE d [T < x < 27 o 7T HOMHSF BT Sﬁw,0<x<5a5%ﬂl
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T 3n 3n
cos x A, - < x<7€FfFfQ3EUﬂ?HT>FH9«ﬂ?< x< 21k fau e g

21 3 YR, BH o= Sreriuifid werl o fog fafe= squfel o 9@ & @ehd €1 39
fau gur o Frefafea arof 2:

I II 111 v
sin x + - - _
cos X + - - +
tan x aF = aF —
COsec x + + - -
sec x + - - +
cot x + = dt _

3.3.2 Rt werl &1 9id a9r 9RET (Domain and range of trigonometric
Jfunctions) sine qT cosine Tl i IR “\}I, 9 98 U % fo 9 | aafaes
gemstt & fau uRefd 81 99, 79 98 o ud € 5 yde aafas @en vk faw,

—1<sinx<1dAM -1<cosx<1
d: y=sinx TN y=cos x %l Uid G aATEifeh SN 1 =9 ¢ AT TER
Fae [-1, 1], i, - 1 <y< 1 I

1

, y = cosec x bl g7d, =TT { x : x € R Tl

?[f?F, cosec x = sin x

x#Enmone Z)} a0 TR E=F {y:ye Ry 213 y <— 1} 81 36 WK, y=secx

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

{y:y e R,y S—IZITyZI}%Iy:tanx?ﬂ 9id, "¥9=9d {x : x € R 90

x¢(2n+1)%,ne 7} qen iR @it arfaes Seneti % 9= €1 y = cotx %1 Wi,
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gesd {x:x € RAM x#nm,ne Z}, TR Tl arcfas gemet o1 qge=a

70 2@d ¥ fb vem wgefe §, 59k, 09 %ﬁaﬂ?m%,fﬁsmxﬁrO@rlﬁ
S T ¥, T Tguty ¥ x,%@nﬁaﬂimé?ﬁsmx,lﬁoﬁaﬂiw
31 dr et A %aﬁaﬁim%aﬁsinx,oﬁ—laﬁaﬁiam%am

ea'aﬁ'w37“@znﬁaﬁzm%mmx,_mmaﬂxmwélsﬁrw

T 7 TR werl o fawa o fomR o Tehd 81 a%qd: BRI Fefated
Hﬂ”ﬁ%:

[ =qere 11 =gete NIEGRIN INAEGRIR

sin

09 1 & R Fed ©

1 90 & R w2

0¥ -1 I R = B

—1 ¥ 0 1 AR qGd

COos

1 90 & &R w2

0¥ -1 & AR =& B

-1 ¥ 0 ® AR Fear €

09 1 & R Fed ©

tan

0 ¥ oo I AR wgdl ©

—00 ¥ () &I AR sear &

0 ¥ oo Wl AR weal &

—00 ¥ () Wi AR seal &

cot

oo ¥ (0 I R Tl B

09 —co I AN Hdl &

0o F (0 I IR Tl B

09 —co T AN el &

secC

1 9 oo I AR wgdl ©

—co ¥ —|= A dgdl ®

—1 ¥ —oco0 I AR T B

co ¥ 1 HI R Tl B

cosec

co ¥ 1 HI R Bl B

1 9 oo I AR wgdl ©

—co ¥ —| I AR wgdl ©

—1 ¥ —co0 I AR Tl B

feauit Wﬂmﬁﬁ,aﬁ%mﬁﬁmkxgﬁmxwmoﬁ oo (3T

ww%waﬁ%ﬁéﬁ—éﬁxwm% 1 3R ol € S9-99 tan x HT qH
Igd AUk B ST 8| TH YRR, 59 §9 98 e Thd § foh wged Jgefer # cosec x

O —1 ¥ — oo (FEUMHF W)wﬁw%?ﬁmaﬁ%ﬁsmxe(%ﬂ,zmw

S-S x,27 T AR LR 1 ¥, cosec x Tgd Afeh F0McHsh A ol ¢ WIHHUM:
8 co AU — oo el A = ok fI9IT YehR o HaR ! = &
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A _@T T sinx qon cosx%ﬁwm2na¥mwgﬁ?ﬁél S,
cosec x A sec x o AHI 1 f Faqat 271:3531?{37{'@%{@??[% TH 37T A=} |
tan (70 + x) = tan x SGA B S, tan x % AE H Sl 1o I TR it #, Fifn
cotx, tan x 1 I &, Tk TAI H off iUt 1 o v TREM B 81 e
el | 39 9H (TOTHH) U1 SRR 1 TN HH W, FH Hol i Aed @id Tohd
£ g1 el 1 e A Ry T R

Y
A
X,/\ LN O N e
—4r —3n\/27‘5 -n _17'1_ TEUZR '375\:/ -
2

y=sinx Y’

wﬁrss

el oy

S N/ \_/_1l—\/ mw N\

y=cosx Y
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Y
1 [ 1
; : ;
2t/ ;
DY S
' 1 L o 1
X'€ " o 'L .
2'-1 12 !
|_2 1 []
1 [ 1
: ; :
Yl
y=secx y = cosec x
3TTeRfd 3.12 3TTeRfd 3.13

JETETT 64 cosx= — % 21 3R x gt wgefe § fed 3, @ o uie FeidE
Ferl % T B T R

. . 5
%T'[Elzﬁﬁﬁ cosx=—§,€'q‘3ﬂﬁ%1%ﬁsecx=—§
5
314 sin’x + cos?x = 1 A sin’x = 1 — cos®x
-q-[ N2y — 9 _E
sin?x = %5 = 25

4
5

<fer x g wqafer o 2, a1 sinx 1 I HOTHS I gEfAT
4
5

g 78 o ww o @ R

5
cosec x = — —
4
TH:, BH U @
sin x 4 COS X 3
tan x = = — aqn cotx = = —
0S X 3 sin x 4
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ST 7 A% cotv=— — B S o e A e &, 7 o v v
St ] e )

. . 12
%T'T‘ORﬁﬁF cotx=—%,%'qtﬂﬁ%tanx=—?
3 2x =1 + tan? —l+ﬁ—@
sec’x = an’x = 25 = s
o _s D
: sec x == 5
<ffer x fgdta =qafer o feord 2, sec x 1 A F0IcAS BRMI g@faT
__B
sec x =— 5
T 78 ot u g € f
Ccos X =——
13
?%ﬂqﬁ%
- 12 G 12
sinx = tan x cos x = (— 5 ) x (- 13)— 13
o -
GO Sinx T 12

IETET 8 sin%wmsrmaﬁm|

&1 80 WA ® T sinx oF O W SfaUel 21 % 9vEIq R et 81 gEfe
3

>

1L .
sin 3 = sin ( 71:+3)—s1n3—

JETELOT 9 cos (—1710°) T HH A@ shifea)

&1 B9 WA € T cos x & WA H SiaRIel 27 A 360° o UvEN M Bl 81 safery
cos (=1710°) = cos (=1710° + 5 x360°)
= cos (~1710° + 1800°) = cos 90° = 0
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frefafad weat & o= o fRvifada weei %1 7F | i
1. cosx= - xR wgater e

2. sinx:%,x@iﬂ@ﬁﬂﬁﬁ%%l

3. cotx=i,x§?ﬁ'q?|§$fﬂﬁﬁ$ﬂ%|

4. secx:?,xa@sﬁa@ufmﬁﬁ%%l

5
S. tanx:—E,xE;{:ﬁ wgafer ® feord 21

U9 W& 6 F 10 °F HF I HIfST:

6. sin765° 7. cosec (— 1410°)
oy 107 o g M
. tan 3 . sin (— 3 )

15n
10. cot (- T)

34 < ®UN F AN 3T S A TreRivTHdGE e (Trigonometric
Functions of Sum and Difference of two Angles)
TH 9N H TH I GEAst (HI0N) F AN T AR o foaw SR wer qen 3 9
Geiferd ekl il =1 | 30 Gad B 3 gt IRomH i en S gdafaest
FET| &H 3@ ¢

1. sin (-x) =-sinx

2. cos (—x) =cosx
9 T F9 R gRomm fag

3. cos (x +y) =cosx cosy —sin x sin y

3HE 9a W fo=m FifSm, et % ga g W 8l w6 ®0 P,OP,, x e
FHU P OP,, y& @ FHITP,0OP,, (x +y) BF Tz WA &0 P,OP,, (—y) ¥l 37d: P, P,,
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P, (cos x, sin x)

— <

e
X'<€

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

P;[cos(-p), sin(-y)] ~—]

A\ 4
Y'

TR 3.14
P, dem 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 P OP, R fem &ifSw) o wafmam € ()1 9o PP, 3R
PP, R 21 3 gF 1 IWM FH W
P P2 =[cosx—cos (-y)] + [sinx - sin(-y)]*
= (cos x — cos y)? + (sin x + sin y)?
= cos2x + 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?)
g P.P> =[1-cos (x+y)]*+[0-sin (x+ y)]?
=1-2cos (x +y) + cos? (x +y) +sin? (x + y)
=2-2cos(x+y)
i PP, =PpP,% 90 & PP2=PpP>

204

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

4. cos (x —y) =cos x cos y + sin x sin y
[AGHHT 3 § yoF TH 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

Wﬁm4ﬁx$wmgamyéawmx@ﬁquﬁ%

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

T
6. sin (E_x) = COS X

TGt 5 &1 TR HE W EH I0 7

om E_(E_x
sm(E X) =cos 5 |3 = COS X.

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

B9 S © T

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

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 sin y
Ife g9 Heaite 7 | y o M W —y W I 9o U 2
9. x 3Ry SYYF A I GAfrRE 3, 4, 7 3R 8 H WA W &W FreffEa
aftorms feRtetl Tehd B:

n . Y/
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 1Tf'\{'UTI":ltanx, cot x, secx‘lﬁf cosec x o f?f'l sianvﬁ'{ CoS x b
Tl o qROmH 9 e | e ST EeRd €

10. Tfgx,y 3T (x+y) ¥ ¥ w8 %aﬁrﬁwwqﬁ%‘a},

tan x +tan y

tan (9 = ]t x tam

?ﬁﬁﬁ?x,yﬁ?ﬂ (x+y)ﬁ T FiE %?ﬂ oo 0TIk RH %, AT cos x,
cos y a1 cos(x+y)¥'ﬁ[‘lﬁ%l 3

sin(x+y)  sinxcosy+cosxsiny

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

Wﬁ?ﬁﬁcosxcosy,@ﬁﬁﬁﬁﬂﬂﬁﬂ%ﬂﬁ%l

sSin xcos y . o8 xsin y
COSXCOS Y COSXCOS Y

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

~ 1+tan x tan y
Ife Fefafier 10 § yoh T T -y W@ T, 89 W ©
tan (x —y) =tan [x + (- y)]

tan x+tan (—y) tanx—tany

l-tanxtan(—y) l+tanxtany
12. afgx,yddm (x+y) " ¥ g oft 0T 7, 1 OISR TG E, A

cotxcoty—-1

cot (x +y) = cot y+cotx
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Wx,yﬁm (x+y)3|ﬁvﬁﬁﬁ7ﬁ'§ Bl R,WWW%W sinx, siny
?f?iTsin(x+y)‘\"Eq:|%°f%| 3

cos(x+y) cosxcosy—sinxsiny

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

39 3R B A sinx sin y, ¥ fafsa e W, g9 9@ €

cotxcoty—1
cot(x+y)=—""__—
coty+cotx

cotxcoty+1

13. cot (x —y)= el x, y 991 x — y; TR UM &l 2

coty —cotx

IfE AR 12 W yoh TIH W —y W € 89 ST IR0 I 2l

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

B S © T

1+ tan’ x

cos (x + y) =cos x cosy—sin x sin y
Yo T W x, W@ d, 9 U ®
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=1-2 sin’x.
2 .2
3: B U & cos 2x = cos? x —sin 2 x = w
cos” x+sin ~ x
Wﬁ?ﬁﬂﬁcos%@ﬁmﬁﬁwq’{,%’qﬁg
1—tan® x b

COS2X= ———x #nM+ — @&l n quTlh %I
1+ tan’ x 2

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

&0 W € R
sin (x + y) = sin x cos y + cos x sin y

Yo M W x WA W, 89 I e

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

sin 2x = 1+tan? x

L > g
16. tan2x=ﬂ,2x¢nn+55|%1 n quis &

1-tan’x
T 9§
tanx +tany
tan (x +y) = l-tanxtany
. 2 tan
Y F W xT@H W, T UM F, tanzlet—f
—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
=3 sinx—4sin’x
18. cos 3x =4 cos’x — 3 cos x
TH U T,
cos 3x = cos (2x +x)
=C0s 2x cos 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)
=2c0s8’x — cos x — 2¢cos x + 2 cos’x
=4cos*x — 3cos x

_3tanx-tan’ x

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

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

2021-22



Frpfada e\ 77

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 _3tanx — tan’x

1—tan’x —2tan®x  1—3tan’x
. xX+y x-y
20. (i) cosx + cosy = 2cos cos >
. + . X=
(ii) cos x — cos y =— 2sin Y sin*=2
. X+ x-—
(iii) sinx + siny = 2sin 2 cos zy
xX+y ., x-
(iv) sinx —siny = 2cos Y sm—zy
B W © o
Ccos (x+y)=cosxcosy—sinxsiny .. (1)
3R €oS (X —y) =Ccos X Cos y + sin x sin y .. 2)
(1) 3 (2) F Y TF L W, T TR T,
cos (x +y) +cos(x—y)= 2cosxcosy .. 3)
3R cos (x+y)—cos (x—y)=-—2sinxsiny . (4
AR ot sin (x + y) = sin x cos y + cos x sin y .. (5
AR sin (x —y) = sin x cos y — cOs x sin y ... (6)
(5) 3R (6) 1 SieA e e W, B9 I €,
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=0, T

Al

(3), (4), (7) T (8) H x 3N yoh A WH W, &9 W ¥,
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cos 0 + cos ¢ =2 cos [e;q)jcos [6_;(1))

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

()
2 2
sin  — sin ¢ =2 cos (G—FT(I)) sin [9%(1))

Fifeh 0 A ¢ HI HIE Al G AH Hehd 1 BH 0 oh T W q1 ¢ o LA
ELS yT@ﬁ‘R,%’qtﬂﬁ%:

sin © +sin ¢ =2 sin [

+ xX— xX+y . x-—
ycos y;cosx—cosy:—Zsin 2ys1nTy,

COS X + cos y =2 cos

Xty X—y . . x+y . x=y
Cos ;sinx —siny =2 cos —

sin x + sin y = 2 sin

WZO@WWWW%:

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 sin y = sin (x + y) — sin (x —y)

sargwor 10 fag wifsu:

3sin£sec£—4sin5—ncotE=1
6 3
T dMT 9 = .%sinEsecE—4sinEcotE
& 6 3 6 4

S3x - 24'(n—£j =3 4sin—
_><2><—s1n 6><——sm6

=3-4x — =1=g4 94

| =
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IETEY0T 11 sin 15° &1 H J@ HifQ)
Fe sin 15° = sin (45° - 30°)
= sin 45° cos 30° — cos 45° sin 30°
LB 1 B
22 22 22

131
3STEY0T 12 tanE &1 UM A[ Hitea

131 i+ LI
Tol  tan 12—tan 2 = tan I 4 6

tanE—tanE 1—L
= 4 6 = \/5:\/5_1=2— 3
1+tanEtanE 1+L x/§+1
4 6 3
e 13 fag it
sin(x+y) tanx+tany
sin(x—y) tanx—tany
T B9 U %,
T ge _Sin(x+y) _sinxcos y+cosxsiny

sin(x—y) sinxcosy—cosxsiny
Wﬁ?%‘(ﬂﬁcosxcosy @ﬁ%ﬁwm,%ﬂqﬁ%,

sin(x+y) tanx+tany

g

oM 98 =

sin(x—y) tanx—tany =T

sarEr 14 f@Ere

tan 3 x tan 2 x tan x = tan 3x — tan 2 x — tan x
'A TH WD § fF 3x=2x+x
RS GlE tan 3x = tan (2x + x)

tan 2 x+tan x
q tan3x=————

1-tan 2 xtan x
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a
a
a

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

sarEor 15 fag i

COS[%-FXJ'FCOS [%—Xj:ﬁ COSx

TE e 20(i) 1 STEN HE W, FH 9N T,

SaET 16 fag =Ny

i cos E+x + cos E—x
IRt 1 1

T 1 o
=2cosz cos x = 2 x o cosx= /2 cos x =TT 9

cos 7x+cos 5x
——— —cotx

sin 7x — sin 5x

T GRS 20(1) A9 20(iv) 1 STERT FH W, TH IA T,

Tx+5x Tx—5x
cos

2cos
2 CcoS X

m’q’fq&iz :cotxzﬂ'q‘i"?[&?

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

2cos

17 fag =R s1n5x—2s1n3x+s1nx:tanx

cosSx—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)

—2sin3xsin2x sin 3xsin 2x

1—cos2x 2sin? x

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

fag =i
1 -2£+ 2 = tzE—__z 2-2E+ 2_750052222
. s1n6 cos 3—:’:1n4 5 2% s1n6 cosec 5 )
3. COtZE+cosecs—n+3tanZE=6 4. 2sin23—n+200522+2se022=10
6 6 6 4 4 3
5. HM ¥ HIGT;
(i) sin 75° (ii) tan 15°
Frfafea &1 fag Hivw:
cos E—x cos r_ —sin E—x sin r_ =sin(x+y)
6. 1 1 y 1 1 y y
b1
tan | —+x 2
(4 j (1+tan xJ
7. =
T 1—tan x
tan | — —x
(5
o cos (T+x) cos (—x) = cot’x
sin (T—x) cos (72':+x)
3n 3n
9. cos 7+x cos (2m+x) | cot 7_)6 +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 [%n—xj = —/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 —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 5 = 2sinx 21. — - - = cot3x
sin” x —cos” x sin4dx +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 TreRiuTiudiar wfieRtor (Trigonometric Equations)

% R AR § g werl aret geieer i Brerothida @R %ed €1 39
Wﬁ,ﬁ@ﬁmﬁ%ﬁﬂﬁﬁlﬁﬁ%ﬂ%%ﬁsinx?f?ﬂcosxéﬁ
T H 270 Sl o UgE TG el € Gl tanx o Wl 71 Sfeiel o 9YE GG
Bt 21 v g o T8 ' W&l 0< x< 2nedl 8, §&F &t ( principal
solution ) Fecld €1 QUish *n’ T Jod =aish i fopelt Frspronfadia wefiertor o @eft &t
e il B, SH oAUk T ( general solution ) Fed &1 0 Uil o T==d i
VAR NGl

frfafaa Seetor i THen #1 8 w3 § 98w 8

3
IETEIT 18 Wsinng?ﬂg@ﬁﬁﬁ?ﬁml

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

2
zafere, g&T B x=§ﬁ9«ﬂ ?R%I

1
IETEITT 19 thanxz—ﬁ?ﬂﬁ'@iﬁﬂﬁaﬁml
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. T 1 b b 1
T %ﬂaﬂﬁ%ﬁﬁ tan— = — 39 Y&hNR, tan(n——j:—tan—:——
6 3 6 6 3
qen tan[Zn—Ej——tanE——L
6 6 3
Y UhX tans—n—tanﬁ——L
6 6 V3
Sn 11w o
aﬁw;ga%a-g=mn7;%
319, B9 Tehoida el o1 9% g 9 w1 B9 2@ © 6
sinx:O?ﬁx:nﬂ:,TﬂﬁneZ
T o
cmx:Oﬁx:Qn+DEyHﬂneZ
o9 g9 = uftom fag
i 1 fR=l arfas gt x qe y o fog
sinx=sinySx=nn+ (-1)y, Tene Z W< Bl Bl
suufa A sinx =siny, @
. X—
sinx—siny=0 AT 2cos ys1nTy=0
X+ X —
1 Ccos y:OZITsin y=0
X+ T X — o
ggfeTy 2y=(2n+1)52|1—2y=n7c,5|%'[nez
e =2n+1)T—y Ax=2nm+y, &l neZ
31 x-(2n+l)7‘c+( Dty A x = 2nn+(—1)2”y,G|%TneZ

ST <A TR T A W, B9 U B x=an+ (1) y, Teine Z

THT 2 HIE drdiae GEAN x 94T y o AU, cos x = cos y ¥ x= 207 + y,
SEine Z 9 Bl 2l

Suafa zI'ii'cosxzcosy,?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 I sin =0
x+y X=y <
Tgfae =n7'cZ|TT=nTc,GI%TneZ
3‘[2ﬁ?[ xX=2nm-y 2|Tx=2n71:+y,Tfl%aneZ
3Ad: x=2n7tiy,5|%5fne Z

uﬁwsmﬁﬁq%q&xamngﬁmwﬂﬁ%?ﬁ

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

Sinx cOSy —cosx sin y -0

COS X COS Y
eIl sin(x—y) =0 (F?)
sHfeTy x—y=n71:3‘l941°?[ x=n7t+y,Tf|%'TneZ

3
3BT 20 sinx=—§smmamaﬁﬁm

T TH UM § sinx:—ﬁz —Sin§=sin[n+§j=sin4?n
2

. . 4
3d: sin x = Sln?

Y o
By x=nn+(-1) 7,G|%1nez

O s o s = 4

I A AR THIH B fRan s g ®, fiwer forn sinx=—§%)l,zl'6’1:[’ﬁ
faferdi @ 9 ga1 Tk € B 7=t 9 g fafe= ke g wed B
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1
Jargar 21 cosxzz?ﬁ%ﬁ hifeg|
. 1 T
A T UE © cosxzzzcosg

o xzzmti%,aﬁne A

3STEI0T 22 tan 2x:—cot[x+§j Wl A HISU

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

3
S
a0 tan2x = tan x+?
Sn o
Tgfae 2x=nn+x+?,3|%'r neZ
Sn 3
a0 x=nn+?,5|%'l neZ

IETEIUT 23 B IS sin 2x — sin 4x + sin 6x =0
To1 T 1 form T €,

sin6x +sin2x —sin4x =0
a0 2sin4xcos2x—sin4dx = 0
37eIiq sindx(2cos2x—1) =0

1
By sindx=0 cos2x=5

T
SRIGY sindx = 0 1 cos 2x = cos
T .
A dx=nm = 2x=2mti§,5|%T neZ
nm I -
31%'??{ XZT ZIsznTEig,Tﬂ%T nel
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SETET0T 24 A HIST 2 cos’ x+ 3 sinx =0
o1 THIRTU i 39 YR for@ Tehd €

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 SHIT 7 (F?)

1.
THfeTT sinx= —— = sin-=

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

frAfafaa THieon &1 &7 qe 9% g A1d hifad:

1. tanx =3 2. secx=2
3. Cotx:_ﬁ 4. cosecx=-2
fr=fafad gis THiwon &1 SAYE T J1d e
5. cosdx=cos2x 6. cos3x+cosx—cos2x=0
7. sin2x+cosx=0 8. sec? 2x = 1-tan 2x

9. sinx+sin3x+sin5x=0

fafarer 3ergvor
3 12 o . .
ISR 25 AR sinx= . cosy:—l—gé,wmw y Rl T wqater & feer
& @ sin (x +y) FT 9F TG FHifor
1 B9 d € TR
sin (x + y) = sin x cos y + cos x sin y .. (D
4 el e 9 16
= — S1n = _ =
COS™ X S X 25 25
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4
BRIy cosx:ig
Fiifer x fgdta wqefer o feem 2, om@: cos x TS @1
4
3d: cos x=——_"
5
144 25
Ad sinffy=1-cos’y=1-——=—-
169 169
Fold siny= i
s1ny—_13

Fifer y fgfa Tﬂl@ﬂfﬂﬁﬁ«ﬂﬁ%, sinyw%lsm siny:l—SB%I sin x, sin y,
cosxﬁmcosyaﬂﬂﬁm(l)ﬁ@ﬁﬂ,%ﬂqﬁ%,

sin (x+ y) =§x(—2j+[—f}<i __36_20__5
501 Us) 137765 65 65

IETET0T 26 a5 e cos 2x cos%—cos 3x cosg—zxzsin S5x sins—zx
T B9 UM €,

. 1 X 9x
T e = — | 2¢0s 2x cos——2¢08 — c08 3x
=5 [ 2 2 }

=l coS 2x+£ + 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

L.
=2 2 2

. i S5x ) . 5x .
= —sin5x sin —? = sinSx s1n? =<l &
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T
JETET0T 27 tan — R HF G ST

8
b T
T AH ifSg x=§%ﬁﬁ2x=z
2tan x
A tan2x = 5
1—tan” x
2tanE
tan£=—8
T
4 1—tan2E
8
T 2y
TH ST y=tan — @ 1= 2
8 I-y
a0 V+2y—-1=0
24242

Bl y=T:—li‘\/E
wﬁsgguﬂa@ﬁmﬁﬁ%%,yﬂm% e g1

tangzﬁ—l

3 3n X X X
31T 28 Il tanx:z,ﬂ<x<?,?ﬁsin—,cos— qen tanz o HM A HiTST)

2 2

. 3
Tol FAE 1t<x<?7t 2 AU cosx UM B

m_x 3¢
KA 2 2 47

X X
Wsingﬂﬂm@"'ﬂﬂm cosgmc A

9 25
3 sec’x=1+tan’x= 1+ —=—
16 16
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16 4 .
ggqfeTq cos?x=— Fcosx=—— (F?)
25 5
X 4 9
3 2sin*= =1- cosx = l+—=—
2 5 5
X 9
2_=_
T o 0
X 3 )
Rl in- = 7= (F?
Siny = o (10
X ) 4 1
e 2 — — =]l—=—
q: 2cos 5= 1+ cosx s s
X 1 X 1 .
ggqfeTq cos25=B a0 cosz:-TO (Fi?)
X
sin — —
Ad: tanﬁ— 2 = 5 x{_ 10}:—3
2 cosx V10 1

IETET0T 29 Tag wife: coszx+cosz[x+§)+cosz[x—§j=%

T B9 UM §,

1+ cos 2x+ﬁ 1+ cos 2x—ﬁ
1+cos2x+ 3 N 3

2 2 2

— l 3+cos2x+cos{2x+2—n +cos{2x—2—n)
2 3 3

Cle it

— % 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)

e 3 W fafaey goraet

qg HifaT:
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? >

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 coOS 5 coS ?

. X X X
ﬁﬂ%@ﬁmwﬁsing,coszﬁw tanE BIGECAI IS

8. tanx = —%,xﬁ?ﬁ'&[ ﬁ@%’f&'[ﬁ%l 9. cosx =—%,x?j’cﬁ'€l ﬂﬁﬂf?‘[ﬁ%l

10. sinx = i— , x fgcar =qerfer & 21

qrsT
o I Tk T4, @ B 7, 919 1 G [ G0 g W FdRd o1 0 AgTH €,
Wi=ro
¢ Yoo W = ——x feit 7

180
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*

L 2R 2

¢ tan (x-y)=

i wem 91

180
%ﬂm:Tx fegq um

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 + €os x sin y
sin (x — y) = sin x cos y — €OS x Sin y

b T
coS [E‘FXJ:—sinx sin [E‘ij: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

W&x,yaﬁi(xiy)ﬁ@ﬁéwgaﬂﬁrWWﬁ%,aﬁ

tanx+tany

s (s ) = l-tanxtany

tanx—tany
1+tan xtan y

¢ IR x,y 3 (x + y) ¥ W HIE KO 1 H foow N &L, A

cot xcot y—1

goNFt ) = 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
tan 2x= T 5
¢ 1—tan’x
¢ sin 3x =3sinx —4sin’*x
& cos 3x =4cos’x — 3cosx
2 3tan x—tan’ x
tan3x= — 5. 2
* 1-3tan* x
. +y xX=y
¢ () cosx+cosy=2cos ) cos T
. Lo Xty . x—y
(i) cosx—cosy=-2sin sin T
. . . Xty xX=y
(1) sin x + sin y = 2 sin Cos T
. A . Xty . Xx—y
(iv) sin x— sin y = 2cos sin ——

& () 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|%=fnez
T <
& cosx =oa?ﬁx=(zn+1)§,a%1nez
* sinx=siny€>l?ﬁx=nﬂ:+(—1)”y,5|ﬁneZ
& cosx=cosy,® ?ﬁx=2n7tiry,5|%5fnez
¢ tanx=tanydl ?ﬁx=n71:+y,5|ﬁnez
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Tt gy

o fovara feran e @ for Srenioiiadt 1 steaea gedvem 9Ra o SRy g3 n
ol STYET (476 3.), SRTE (598 T.) 9Eaht 9o (600 T.) e sTeant fgda
(1114 )7 vq@ IRoME i Wt foFan on 98 Sl 99 9Ra ¥ HeAgd SR q:
Tel | W9 T A A off Bekifata w1 stemEn Ry fRa w S S
fafyr ot sTugea off, ff sRd fafy & 319 &1 SH W 78 "ot fava grr oo
T

IRd ¥ e Brepofid wer S gt o1 S S0 (sine) 3R weH
o aRe 1 e foerer fagid (S%hd s | foran =0 sAfasia o) o fan 7=
2 et e T o sfoe ¥ 9@ 2l

AEHT Y2 (600 3.) T 90° | ek, SVl o sine oh HH & ¢ g3 faan
o TicTedl STATsRt sl HedTerd STST H hid Jfed ST H sin (A + B) & T9GR &1
T ST ?1 182, 36°, 54°, 72°, MM ok sine AU cosine ok oG HAM WEHT
fadta g few T &)

sin”! x, cos™! x, 3T & =AM sin x, A9 cos x, 3 o TAH W G HH Hl
e SAfaufes Sir John EW. Hersehel (1813 €.) 511 f{u 7w & =g ik <@
GeIferd FeAl o T Thales (600 3. &) 1 19 T9RE™ 9 § ST §3T ©1 3=
gt o wer fuwfite &1 HE o AU ®1 97 W< €| 36k oIy S T A
S & HeIE 38 a0 e w1 WorEdl %l AUk SHoh STUI hi qerl
I foRan em 3 euE ©

%—% = tan (I HT I~TaI)
Thales ! TSI S&TS 1 31 %! TUFT 3 1 +ff 571 faan < 21 59
fou 3= THEy S & UM &1 JA fwman on S 3R g Gaeft wet

T T sl 1 FEEa ¥ yHE 9RdE e o e 2
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