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TRIGONOMETRY
A +* Changes between Angles:-
> sin@ < cos0O [/ tenB < cotO/]/ secO < cosecO
{(h) = sin(90° — 0) = cosO
(p) = c0s(90° — 0) = sind
= ten(90° — @) = cotf
_I = cot(90° — 0) = ten®
B (b) C = sec(90° — Q) = cosecO
= cosec(90° — @) = secO
p h * 5in(90° + 8) = cos6O
> sin@ == ; cosecO = - = c0s(90° + 0) = —sind
’; h p * ten(90° + 0) = —cotO
» cosf =—= ; secld =- = cot(90° + 6) = —tend
h bb » sec(90° + @) = —cosecO
> ten =2 ;. cotl = - = cosec(90° + 0) = secO
b p » s5in(180° — §) = sind
e —1 <sinforcosf < * c0s(180° = 0) = —cos@

+1
e —oo < tanf or cotf < +c
S —_

e +1 < secl or cosect 1

a) sinfcosecHd =1

b) cosfOsecd =1
c) tenfcotf =1

sinf 1
tenf = =

cos6

coso 1

v

v = =
cott sin@ tenf

v

v

1
cos6

secl =

1
cosecf = —
sin@

Only Sin & Cosec
Positive

Ind e LSt
x ‘ 3 X
3rd Wath
Only Ten & Cot
Positive

All Positive

Only Cos & Sec
Positive

I|I|rr

e 1st=0°t090° ; 2nd=(90°+) to 180°
e 3rd=(180°+)t0270° ; 4th=(270°+) to 360°

ten(180° — @) = —ten@
cot(180° — @) = —cot0
sec(180° — 0) = —secO
cosec(180° — 0) = cossecO
sin(180° + 0) = —sin0
cos(180° + 0) = —cos0
ten(180° + @) = tenb
cot(180° + 9) = cotO
sec(180° + 0) = —secO
cosec(180° + B) = —cosecH
sin(270° — @) = —cos0
cos(270° — @) = —sinB
ten(270° — @) = cotB
cot(270° — @) = tenb
sec(270° — 0) = —cosecO
cosec(270° — 0) = —secO
sin(270° 4+ 0) = —cos0
cos(270° + @) = sinB
ten(270° + 6) = —cot0
cot(270° + 0) = —ten@
sec(270° + 0) = cosecO
cosec(270° + 0) = —secO
sin(360° — 0) = —sin®
cos(360° — @) = cosO
ten(360° — ) = —ten@
cot(360° — 0) = —cot0
sec(360° — 0) = secOH
cosec(360° — Q) = —cosecO
sin(360° + @) = sin@
cos(360° + 0) = cosO
ten(360° + 0) = tenb
cot(360° + 0) = cotO
sec(360° + 0) = secO
cosec(360° + B) = cosecH
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<» SOME IMPORTANT FACTS:-
® secH + tanf =

1
/(secﬁ — tanf)

. -1
cosecB + cotf = /(cosece — cotf)

TRIGONOMETRY

= cosA =

_ (b2+cz—a2)/
2bc

a? + c? — b?
-cosBz( )/Zac

. _(a®* +b*—=c?
" 5in0 + cos?0 =1 cosC = /Zab
m — 20 —
sec’d — tan’6 = 1 . sin150 — ( ) —
" cosec?0 — cot?0 =1 . \/_\/:1 0
" sin20 = 2 sinf cosb "cos15” = (—= \/—) = sin75

" 5in26 = 2 tan@/(l + tan?6)

" c0s20 = cos?0 — sin?6

= tan15° = (2 — \/_) = cot75°
= cot15° =
S fx+y) =

(2 +V3) = tan75°
=909 —

" c0s26 = 2cos?6 — 1
" c0s20 = 1 — 2sin?6
(1-—tan

" c0s20 =

29
)/(1 + tan?0)

= tan26 = ZtanH/(1 _ tan?6)

" 5in36 = 3sinf — 4sin30 .
" c0s360 = 4cos36 — 3cos6 .
(3tanf — tan ]

30
)/(1 — 3tan?6)

" tan30 =

" tan?6 — sin?6 = tan?6 sin’0

" cot?0 — cos?0 = cot?0 cos?0 .
" cosec?0 + sec?0 = cosec?6 sec?0
" 5in*0 + cos*@ =1 — 2sin?0 cos?6 .

" 5in®0 4 cos®0 = 1 — 3sin’0 cos?6
" 5inf * sin26 * sin406 = isinBB

= c0sO * cos20 * cos40 = %00539

= tanf x tan20 * tan40 = tan30 .
"tan"lx + tan~ly = tan™? y) .
(1-xy) .
»tan~1x — tan~ly = tan™? my)
(1+xy) n
a b c
— =——=—=2R "
SInA sinB sinC

sinx — cosy = 0
cosx — siny = 0
tanx — coty =0
cotx —tany =0
cosecx — secy =0
secx — cosecy = 0
tanx x tany = 1
cotx * coty = 1

smx/ cosy — 1

cosx -1
siny

t —
anxy coty — 1

t —
corx/ tany — 1

cosecx/secy -1

Secx/cosecy =1
sinx + sin*y =1
cos’x + cos’y =1
sec?x — cot?’y =1
cosec?y — tan’x =1
cosec’x — tan’y =1
sec?y —cot?x =1
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TRIGONOMETRY

S*If(A+B+C) =180%—
" sind + sinB + sinC = 4 cosg cosg cos%
®sin24 + sin2B + sin2C = 4 sinA sinB sinC

" tand + tanB + tanC = tanA tanB tanC
= cotA cotB + cotB cotC + cotC cotA =1
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<% Some Special Formulas:-

e sin(A + B) = sinA cosB + cosA sinB
e sin(A — B) = sinA cosB — cosA sinB
e cos(A + B) = cosA cosB — sind sinB
e sin(A — B) = cosA cosB + sinA sinB

__(tanA-+tanB%/
etan(4 + B) = (1 — tanA tanB)

(tanA — tanB)
etan(A—B) = (1 + tanA tanB)

(cotA cotB — 1)
e cot(A+B) = (cotA + cotB)

_ py _ (cotAcotB +1)
e cot(A—B) = (cotB — cotA)

tanA+tanB+tanC—tanA tanB tanC
etan(A+B+C) =
1-tanA tanB—-tanB tanC—tanC tanA
e sin(4 + B) + sin(4A — B)= 2 sinA cosB
e sin(4 + B) - sin(A — B)= 2 cosA sinB
e cos(A + B) + cos(A — B)= 2 cosA cosB
e cos(A — B) - cos(4 + B)= 2 sinA sinB
e sin(4 + B)*sin(4A — B) = sin?4 — sin®B = cos?B — cos?A
e cos(A + B)*cos(4A — B) = cos?A — sin®B = cos*B — sin’A

e sinC + sinD = 2 sin (%) cos (%)

e sinC — sinD = 2 cos( D) sin (—)
e cosC + cosD = 2 cos ( ) (—)

. (C+D\ . .D-C
e cosC — cosD = 2sin (—2—) sin (T)
2 2 2_4

, +1 - .
oif secO + tanf = x, then :>> secl = ad stanf = al ;Sinf = i2+1

e if cosecO + cotd = x then :>> cosect = x;—:l ;cotl = % ; cos0 = i:i

o if (sinB + cosecf) = 2, then :> (sin™@ + cosec™d ) =2 [(sin@ + cosecB) = 2]
o if (cosO + sech) =2, then:>» (cos™@ + sec™d) =2 [+ (cosO + sec) = 2]
o if (tanb + cotd) = 2, then :>»> (tan™@ + cot™0) =2 [+ (tan6 + cotf) = 2]

eif (asind + b cosh) =c, then:>» (acosd F bsinf) = ++Va?+ b? — c?
eif (acosf +bsinf) =c, then:>» (asind F b cosf) = ++Va?+ b? — c?
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oif (sin@ + cosf) =x, then:>» (sin@ F cosf) = V2 —x?

oif (2cosf) =x+ % , then > (2 co0s30) = x3 + x%

o if (sinf + sin?0) =1, then :>»> (cos?0 + cos*0) = 1 & (tan?0 + tan*0) =1

o if (cosO + cos?0) =1, then :>»> (sin?0 + sin*0) = 1 & (cot?0 + cot*9) =1

eif (Asind + B cosf) = C,then :> sinf = ﬂ ;c0s0 = E ;tanf = g [Where (C* = A% + B?)]

B2-c2 —
o if (A%sin*6 + B%*cos?0) = C?, then > sinf = / - 22 ; cosf = / AZ ;tand = [—— AZ

e sin12° x sin24° x sin48° x sin84° = 1/16
< Maximum & Minimum Values :-

= Minimum value of (a sin®6 + b cosec?0) = 2Va * b
= Minimum value of (a cos?60 + b sec?60) = 2va*b
= Minimum value of (a tan?6 + b cot?0) = 2axb
= Maximum value of (a sinf + b cos®) = Va? + b?

» Minimum value of (a sinf + b cosf) = —va? + b?

" if A=k sin™0 + k cos™@ [m & n are even]; to find the Minimum value of A,put 6 = 45° &
& put 8 = 0° or 90° to find Maximum value of A.

» Maximum value of (sinf * cosf)" = (1/2)"

+» Trigonometric values:-
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