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Introduction to Trigonometry

% Trigonometric Ratio

Hypotenuse

Side opposite to angle £

-

B Side adjacent to angle & (

Opposite side  AB
Hypotenuse  AC
_ Adjacentside BC

sin@ =

cosé =
Hypotenuse  AC
tan g — OpP05|te s!de _ AB
Adjacent side BC
cosecd =+ = Hypo'Fenu_se _ AC
sin@ Opposite side AB
sech — 1 _ Hypotentse i AC
cosd Adjacentside BC
cotO = 1 Adjacentside BC

tand Opposite side " AB

Also, tand = ﬂ, cot@d = w
cos @

sing

If one of the trigonometric ratios of an acute angle is known, then the remaining
trigonometric ratios of the angle can be calculated.

Example: Ifsin @ = 215 , then find the value of sec 8 (1 + tan6).

Solution:
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It is given that sin@ = l
25

= AB = 7xand AC = 25x, where xis some positive integer

By applying Pythagoras theorem in AABC, we get:
AB? +BC’ = AC?
= (7x)" +BC? =(25x)°
= 49x* + BC* = 625x*
= BC? =625x° — 49x*
= BC =+/576 x = 24x

Hypotenuse _ 25
Adjacent side 24
_ Opposite side _ 7

Adjacent side 24

Se00(1+tan 0)z§(1+%j:§x%=%

o Trigonometric Ratios of some specific angles

c.sec =

tan @

(7 0 30° 45° 60° 90°

sin@ 0 % % g 1

cos@ 1 ? % % 0

tand i % ! V3 di\lﬁ(r);d
cosecl d;ﬁi J 2 J2 % 1

secd : % V2 2 del\fli(:ed

cotd diﬁid 3 : % 0

Example:

AABC is right-angled at Band AB = 6 m, BC = \/l_ m.
ZAand ZC.

Solution:

Find the measure of
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Gm

N2m

AB =6 m,

BC:\/l_Zm :2J§m

_ Oppositeside  AB 6 Ne

tanC = ===
Adjacentside BC 2.3

= tan C = tan 60° [ tan 60° = \/5]

= /C=60°

- /A =180°—(90+60) = 30°

Example: Evaluate the expression

4(cos® 60°—sin® 30°) +3(sin 30° - cos 60°)
Solution:

4(cos3 60°—sin® 30°) +3(sin 30° - cos 60°)

BRI

=4x0+3x0=0+0=0

Trigonometric Ratios of Complementary Angles

sin(90°—6)=cos & cos(90°—6)=siné
tan (90°—6) =cotd cot(90°-@)=tané
cosec(90°— ) =secd sec(90° - @) = cosecd

Where @is an acute angle.

Example: Evaluate the expression: sin 28°sin 30°sin 54° sec 36° sec 62°
Solution:
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sin 28°sin 30°sin 54°sec 36°sec 62°

= (sin 28°sec62°)(sin54°sec36°)sin 30°

{sm 28°cosec(90° - 62°)} {sin 54°cosec (90° —36°)}sin 30°
(sin 28°cose028°) (sin54°cosec54°)sin 30°

sin 28° sin54°_1 ><1
sin 28° sin54° ) 2

1

2

Trigonometric Identities
i. cos? A+sin?A=1

ii. 1+tan? A =sec’A

iii. 1+ cot® A =cosec’A

Example:
Evaluate the expression

sin’ 34° +sin” 56°
sec? 31° —cot?59°

4+/3(sin 40°sec30°sec50°) +

Solution:

sin’ 34° +sin” 56°

sec?31° —cot? 59°

sin”34°+sin* (90— 56°)

sec’ 31°—tan”(90-59°)

[ cos(90° - @) =sin g, tan (90°- ) = cot 6?]
sin 34° + cos? 34°
sec?31°—tan?31°

4+[3(sin 40°sec30°sec50°) +

= 4/3[ sec30°(sin 40°sec50°) |+

= 4+/3[ sec30°sin 40°cosec (90 —50°) |+

— 43 [i sin 40°cosec40°} i

N

=8+1=9
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Energy camnot be created mor
can it Ge destroyed.
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Revigion Notes \
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Students’ Contribution to Revision Notes

Few tips to be keep in mind while proving trigonometric identities:

Start with more complicated side of the identity and prove it equal to the other side.

If the identity contains sine, cos and other trigonometric ratios, then express all the
ratios in terms of sine and cos.
If one side the identity can not be easily reduced to the other side, then simplify both
the sides and then prove them as equal.

v

While proving identities, never transfer terms from one side to the other side.

— Contributed by:
Riya Punjabi




