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Trigonometric Ratio
In right angled     ABC. sinθ = Opposite

Hypotenuse

cosθ = Adjacent
Hypotenuse

tanθ = Opposite
Adjacent

cosecθ = 𝟏
sinθ  = Hypotenuse

Opposite

secθ = 𝟏
cosθ =  Hypotenuse

Adjacent

cot θ = 𝟏
tanθ =  Adjacent

Opposite 

θ

Adjacent

Opposite

Hypotenuse

sin Los tan
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sec cot
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Fundamental Relation Among 
Trigonometric Ratios 

⑭



Trigonometric Identities

1. sin2θ + cos2θ = 1

2. 1 + tan2θ = sec2θ

3. 1 + cot2θ = cosec2θ

->
cos0 = 1-sinho

-> sinc = 1 - casto

⑰ -> secho-tamzo = 1

-> secho-1 = tan > O

- coscto-cotto = 1

coseco -1 = cotto



If 5 tanθ = 4, then 5sinθ − 3cosθ
5sinθ + 2cosθ   is equal to 

(a) 0
(b) 1
(c) 1

6

(d) 6

5fanp = 4

11
tanD =

=
Y

~=



The value of (1 + cotθ - cosecθ) (1 + tanθ + secθ) is
(a) 3
(b) 2
(c) -2
(d) -3

GOLDEN RULE : Convert everything to sind/ Lost

G
=

(+ -no) (1++
=( + cn)(I + si

cose + sinc +=Co
+ costo-()(-(
sind cosO

X:

= caso+ 2 sinoso-I -IcosD-- ind. CsO

Sind . coso = 2



Trigonometric Ratios of Combined Angles
Sum and Difference of two angles

sin (A + B): sin A cos B + cos A sin B
sin (A – B): sin A cos B – cos A sin B
cos (A + B): cos A cos B – sin A cos B
cos (A – B): cos A cos B + sin A cos B
tan (A + B): [tan A + tanB] / [1 – tan A tan B]
tan (A – B): [tan A – tan B] / [1 + tan A tan B]

* Sin (A+B) · sin (A
- B)

= sin2A-sinB

⑪ = cos2B- cos A

* cos(A+B) ·
cos(A-B)

= cosA- sin
-cost - sin-A
-

=
cot (A+B)=L
cot (A-B) = cotA · cotB +
-

cotA-cotB



Example
The value of sinθ + sin(𝟐

𝟑
𝝅 + θ) + sin (𝟒

𝟑
𝝅 + θ) is 

a) 0
b) 1
c) 2
d) 3

TRIGONOMETRIC => T = radians .

# = 188
:

↳
&

- --- All silver Ka

T
= ups

= sinc + sin (i - I + 0) + sin(n -+ # + 0)
= sinotsin (T-[Nz-o]) + sin (T+1 +07)

Sin [H - O)
= sin O + sin (T3-0) = sin (13 + 0)

A-B A +B

= sing +s· coso-sino .Cost-cost
- sin 0 . cost

=sind-esisind-
= sino-sind = Of



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)

⑮



Transformation of sum or difference into Product

⑮



Transformation of 2θ in terms of θ 

(I) sin (2θ)  = 2 sinθ cosθ  = 𝟐tanθ
𝟏+tan2θ

(II) cos (2θ) = cos2θ – sin2θ = 1 – 2sin2θ

= 2cos2θ – 1 = 1 − tan2θ
𝟏+tan2θ

(III) tan (2θ) = 2tanθ
𝟏 − tan2θ

(IV) cot (2θ) = cot2θ − 1
2cotθ

= =

&

&

=

3 -
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Transformation of θ in terms of θ/2 

I )sinθ  = 2 sin𝟏
𝟐

θ cos𝟏
𝟐
θ  = 

𝟐tan𝟏
𝟐θ

𝟏+tan2𝟏
𝟐θ

II) cosθ = cos2 𝟏
𝟐
θ – sin2 𝟏

𝟐
θ = 1 – 2sin2 𝟏

𝟐
θ

= 2cos2 𝟏
𝟐

θ – 1 = 
1 − tan2𝟏

𝟐θ
𝟏+tan2𝟏

𝟐θ

III) tanθ = 
2tan𝟏

𝟐θ
𝟏 − tan2𝟏

𝟐θ

IV) cotθ = 
cot2 𝟏

𝟐θ − 1
2cot 𝟏

𝟐θ

⑬



The value of 2 + 2 + 2 + 2 cos 8θ  is

(a) – 2 cosθ
(b) cosθ
(c) 2cosθ
(d) None of the these

Example cos20 = 2017- .

/

20050
1 + cos2o

=

↑
M

- -
↑

-

#cos80)
-
- 32(90)

Sz. wetno
-

V = (2 + j2240
2(1 + cos40)

[020)
-

=[2 :10. =2 . cos 20
-

=osO -20)



Trigonometric Ratios in Different Quadrants

Silver All
I Quad
-# -

-=
Last

Tea Cups
-> -
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Transformation of 3θ in terms of θ 

i) sin3θ  = 2sinθ – 4sin3θ 
ii) cos3θ = 4cos3θ – 3cosθ

iii) tan3θ = 3tanθ − tan3 θ
𝟏 − 3tan2θ

iv) cot3θ = cot3θ − 3cotθ
3cot2θ − 1  = 3cotθ − cot3θ

1 − 3cot2θ 

3
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The simplified form of cosA cos(60°- A) cos(60°+ A) is

(a) sin 3A
(b) cos 3A
(c)  1

2
 cos3A

(d) 1
4
 cos3A

Example
--

-

cos2A-sin2B

= coSA . [cos"60
- sin2A)

= cosA[t-sin2A] = cusATt-11-cosCA)]
P = coSAl + cosA] = F+]cS

-Bosto



The value of tan5x tan3x tan2x is
(a) tan5x – tan3x
(b) tan5x – tan 3x – tan 2x
(c) tan5x + tan3x
(d) None of these

Example -> tan (3x+ 2)

-

fan5x = tan (3x+ 2x)X = fabu + fanze
fam52-

1-tamba-tante
A
tmsu (1-tanisse · fan2a) = tan3u+

Fan 22

tan5u· tanze
fanzx = fan 3x+ tan 20

fansu--
-
-

-

*
fan 54-time

- fanze =

--



cotx.cot2x – cot2x.cot3x – cot3x.cotx is equal to 
(a) -1
(b) 0
(c) 1
(d) 1

2

cot (A+ B)-to
COTB-1

LotA+ co+ B .

&

= noth notice - cot (cotzn + roth)
&

+x)
T

= coth · cot2n -

Pocoth-1+coth JTcotcth]
= tin-cot
=

=Q



The value of sin50° - sin70° + sin10° is
(a) 0
(b) 1
(c) 1

2

(d) 1
2

SinA-simB = 2 cos (B)sin)
-z

P
= 2cos(500) . sin() + sin 10

Sin(-a) =

-O
=zos ( sin( + since

=

RYX-sin10 + sin10 = sloso

= 0
=



The value of cos2x + cos2(x + 𝜋
3
) + cos2(𝜋 − 2𝜋

3
) is

(a)  3
2

(b)  4
3

(c) 3
4

(d) 2
3

-

cost cos2
2

cost

T

20052 = It costu

->
· = - [+ cos2n + 1 + cos[2(n+(3)] + 11 + cos[2(u- +(3)]]

= 193 + cos2n + cos(2n + 2) + cos1n-]
=- [3 + cos2n + 2 . cos 22 · cost

H

= 173 + com = R - + . con] = 3 - cost
=E



If sin(x + 3α) = 3 sin (α - x) then 
(a)  tanx = tanα
(b)  tanx = tan2α
(c) tanx = tan3α
(d) tanx = 3tanα

sinc . cos3X + cosu · Sin32 = 3 [sind. cosn-cost . Sing]
= 3 sind . cosn-3rosa · Sinn

Sinn . 20s3a + cosn · Sinza-3 sing · cost
=

↑ 3 coss . Sinx-o
II Since (cos32 +3) + cosk (sin 32-3sink)

S

sinza = 3 sinx-Usin39 Eph-cost -

cosid = 42033X-3cosA

sin.losa
. ↳ inL

inin tann tha
-



What is the value of 
sinA.cosA.tanA + sinA.cosA.cotA = ?
(a) sinA
(b) cosA
(c) tanA
(d) 1

-

sinsA[taA + cot) = sinA
-cosAtz

X
=costI = 1
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