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4am
v, Trigonometric Ratio 2o &% i

o SeL =
. .~ _ Opposite
In right angled A ABC. siné = o fenuse
030 = Adjacent
COSY'= Hypotenuse
)
= &l _ Opposite
Hypotenuse -lm 9 —~— tanf = Adjacent
(058
Opposite _ 1 _ Hypotenuse
COSeco = gl = Opposite
0 w{@ 7_02_9, sech = 5 = szgtenu:e
cos acen
Adjacent 8‘“& j
cot 6 = _ Adjacent

tan® — Opposite



Fundamental Relation Among
Trigonometric Ratios

1

cosec B8 =—
sin ©

and secB =

1
tan 6 = and cotB =
cot®B

Fromthese you can also see that sin 6 xcosec®

cosBxsecb8=1

tanBxcotf=1

Two other significant relationships between the trigonometric ratios are:




Trigonometric Identities
/> Lx8= 1 — &n’®
Ve — | — hes
1. sin20 + cos2 =1 —— '8~ [~

— o= |
_— Sce’p o
2. 1 + tan?0 = sec?0 .y g0 — L= Hua?0

3. 1 + cot20 = cosec20 > cosec’s —cot?e = |



Ldm@ =4

If 5 tan® = r"(5sine — 3c0s0 | donf =04
4, then 547 2c0s0 |8 €aualto S
(@) 0 svl  _ 4
)1 = Spno| =zt cos® 5
1 cx0] T ¥l 3
6 - — = L _JE__
5| 7.0 2850 Bxt .2 |6

(@6 "@_ ~ T e B
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“ The value of (1 + cotB - cosecb) (1 + tanb + secb) is

O
) @Iy o ———‘—)(‘ L
306 snG Co%0 (% O
(c) -2
(d) -3 ?)—{-033(9—[) ‘—\—é’lVl/Q"'fL
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Trigonometric Ratios of Combined Angles

Sum and Difference of two angles
¥ Fn(A+L) - $in (A ~F)
= A - su*b

sin (A + B): sin Acos B + cos Asin B = oos?B -~ cesZ A
sm(A—B):smAcosB—cors.AsmB . wsLMB)-WSU’"B)
cos (A+B):cos Acos B-sinAcosB = (R — 'n P
. : — &0323" 51\"’)’/\
cos (A-B):cos AcosB +sinAcosB L+h
I S
tan (A + B): [tan A +tanB]/[1 —tan Atan B] = =y
tan (A-B): [tan A-tan B]/[1 +tanAtanB] = { -t
g L (A1) = oothe B o 1+ 52
;0;'.:._. CCoAh 4+ B
.::::... ot (A-B) =  obh- et Y
¥000,, - cob B — LA R
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Example T3 S| A
{vle,
A\ gilver fa

A 0 - 2

The value of sin® +.sin(§1t +0) +sin G +0) s

-

b) 1 ;_51\,,,9-\—9{”(‘[[—%—\—9)-{—9(%(“—-\-1;—\—9)
S (IT-9

s B+ %' C“_/}—JQ) — S (Trffp"{'g)
A-E A +8
= Q)MQ'“\'Q'IWG_— 3in Q- (',eg’\]‘/3 — W
— 8 B eo2T/3
= gn@ — SR gmB  _ g‘ng_i—g—q;n):ﬂ_[_g{‘_?q/ﬁ]

Seel. 2 2
‘. *$ . A -
::.:::. =oMB —=5nb = O_



Transformation of product into sum or difference

2sinAcosB = sin(A + B) + sin(A - B)

2cosAsinB =sin(A + B) - sin(A - B)
2cosAcosB = cos(A + B) + cos(A - B)

2sinAsinB = cos(A - B) -cos(A + B)



+
sinC+sinD=23inC2D i
+

C

D
sinC — sinD = 2 cos 5 . S1

C+D
cos C + cosD = 2 cos 5
+

cosD — Cos C = 2sin ¢ 5




Transformation of _2/9' in terms of

—_— —_

2tan@ - 24
~ 1+tan?0 [+t*

(I) sin (20) = 2 sin® cosO

(Il) cos (26) = cos?0 — sin?0 =1 - 2sin?%0
7! 2
4 = 2c0s2 — 1 = L -8 _ Rl
= 1+tan?0 [£6*
2tan0 2t
(I tan (26) = "5 = ey
_cot?@-1 — o*=)
ieel, (IV) cot (28) === >
o::':°'
2004,



Transformation of 0 in terms of 6/2

ztan—G
1+tan2;9

| )sin@ =2 sin% 0 cos%ﬂ —

Il) cos® = cos? -8 — sin? 6 = 1 - 2sin? 8

l&;/b 1 - tanZ%B

—2cos2 0 -1=

1+tan2%9
1) tang = 22028
) tan0 = 1 — anZ;B
Eals .’. ol T e cot?20 — 1
See., . ) cotd = 2cot 20
> ® g ®e, h :
' N®e,o, .
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The value ofJ2+ \/2+ V2 + 2cos 80 is
277 £ el en

2 (L cos @Q)( ,
3 2(406
(a) — 2 cose j’ J’Z +JZ — ws'(qe
(b) cosBO -
(d) None of the these 2( |+ e o
. (2t J2 (2 cos
- = -
:JZ"Z“@;(Q jrz. + 208 268
— Z.Mﬂ _ »

=[Z(1+ cos 28
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Transformation of 30 in terms of 0

sin30 =3sin9 — 4sin30
cos30 = 4co0s30 — 3cosH

tan3g = Stané —tan’6 _ 20 - 128
~  1-3tan?0 v
cot3g = Sot°8 —3cot8 _ 3cotb — cot’d _
~ 3cot?01 ~ 1-3cot’0
_ ed=3c
2c® -]



Example ‘ -
The simplified form of cosA cos(60°- A) cos(60°+ A) is

o —

cexTA — sin*B

(a) sin 3A - ook he [c08760 %WAJ

(b) cos 3A &asf-\ ws”k)}
— cesh | L _ < ]

(c) - cos3A = [ Y

iCOSSA _MA{\"H&% A] = ( +W5°”*]«”%”

qc,osZA 2 cesh 'é/ E3+/—1m’2’4\] g B




Example > o (1t 20)

The value of tanbx tangx tan2x 1S

ynsx — tan3x o S22 Az (2t 2x)
tandx — tan 3x — tan 2x %§x= A3 + do 2%
(c) tan5x + tan3x | — o3 dam DX

(d) None of these )
b5 Lt damda) = dom S 2
s
o y

. = - Az B —'%%x‘?f'“%:\\t_/

—
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Lot tot B
cotx.cot2x — cot2x.cot3x ~ cot3x.cotx is equal to
(a) -1 = potn otV — cot2 (ot + 2418
(b) 0 C\g’wﬂ)

]
/i(?)l = o et ~[Mm~w~\,}[WJ
y/



Gin A — 4inB = ZwSCAJvE)sﬂ‘n(H—B)
2 2

The value of sin50° - sin70° + sin10° is

—_— T—

;(é)o
= zaeé(sowpi\ w(*?o-%,)-v 2n 10
pr

(b) 1 2

(€) 7
(d) =

:_—2&8%@%2,_) . % (4-_2);‘6) + sin\O

=~ ZK1%-5]0 + S'a)0 = _SHt0 120
y

— 0
——



200%% = |4 2 |+ Lo 2(9\'-%)
cosp = 1T BN C _

= X
4 . 2
The value of cos?x + COs?(X +7) + cos?(@ — —) is

%73 71 | + 096[2(%*-’”/&)]

(b) < o

(c) z :LZ [l’v cosict | 4 M[Z(U%ﬂ + 1+ 093[1(*"”/3)]}
&
3

[



S CosDR + coes N $v SA = 3[9\'%(-005&— oeﬁa‘.s:«fmm:{

= 2500 oSN — BLoSd SAn
If sin(x + 3a) = 3 sin (a - x) then
(a) tanx = tana

,  SnCoa3A + (X S 3d 2 5100 “OS A
(b) tanx = tanza + 2 £o%0l S0 X —0

tanx = tan3a ‘ @4 | |
(d) tanx = 3tana ( oEA) (540 2o — 29s)

b es3y)-3 =5
Sn34 = Bonc~ Y34 (ﬂ“ 4 ;‘9{

CoslA = Lcesdo — 3CSA

siny. hioa2d = ¢os - A5 >R

..4{_/ "
S o) 45,',,34)_ %%:%44
15 % iees ’d -
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What is the value of

sinA.cosA.tanA + sinA.cosA.cotA = ? S Mﬂ
(a) sinA i h- coth E%A +oa’f’J"‘ S0 A WSA'{ s "bl”“
(b) cosA

(C) tanA :M g)‘v\zA-H@é?’ﬂ = 1
ga W
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