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INTRODUCTION TO TRIGONOMETRY

® TrigonometrB is the branch of mathematics A
AC
kypo’cenuse

(opposite 90°)

/

that studies relationships between the
sides and angles of a right triangle.

e (Consider the right triangle ABC BC ol
with ansle B =90°. Perpendtcu[ar

s NC s the l’lypojcenuse,. (opposite to 6)
(It is opposite the right angle.) 90°

e BC is the perpendicular (opposite side) B 2
to reference angle A (=0). AB

o AB is the base (adjacent side) base (adjacen{: to 9)

to reference ang le A.

SELECTION RULE: To name the sides with respect to a reference angle:
(D First, mark the reference angle.

@ Then, dentify the hypotenuse (it is always opposite the right angle).
(@) Next, the side opposite the reference angle is the opposite side.
@ The remaining side (neither hypotenuse nor opposite) is the adjacent side.

AB —
opposite to ¢

If we take reference angle C:

A

AC
hg potenuse

(opposife 90°)
"4

n
BC
adj acent to ¢

S

L 3

IMPORTANT POINTS B

e Tn this discussion, we consider only

acute angles (0° < 6 < 90°).

e The trigonometric ratios for 0°
and 90° will be defined using
[imi‘cing positions of a rish’c triangle.




THE SIX TRIGONOMETRIC RATIOS

In a right-angled triangle ABC, right-angled
at B, let ZA =0. Then BC is the side

opposite LA, AB is the side adjacent to LA
and AC is the hypotenuse.

C
i E:z';use Opposite
(BC)
A Adjocent B
(AB)

All lengths are positive for an acute angle 6
(0°< 0 <90°). Therefore, all six trigonometric
ratios are positive.

i s opposite  BC

. hypotenuse _ AC
hgpotenuse AC )

4. cosecf = :
opposite  BC

e adjace.nt = AB
' hypotenuse ~ AC

B asmiins hﬂpo’cenuse _ AC
' adjo.cent AB

;e opposite n BC

, atg - A8
adJacent AB

opposite BC

Reciprocal Relations:

[sine-cosec9=1 cos O -sech =1 tanG-cot9=1}

Quotient Relations:

cos 6 sin O

[’can9= SIS ol et J




RATIOS DEPEND ONLY ON THE ANGLE

THEOREM - Trl&nametrlc Ratios and Similarity

For a fixed acute angle A, every trigonometric
ratio has the same value in every right
triangle containing angle A, regardless of size.

Consider right triangles AAPM, AAQN, and AABC
in the figure.

Each has ZA as a common acute angle.
Also, ZAPM = LAQN = 2ABC = 90°.
Therefore, by AA similarity criterion,

| AAPM ~ AAGN ~ AABC |

Since similar triangles have corresponding sides
in the same ratio, a scale factor k multiplies all
corresponding sides equally.

Thus, in any ratio, the factor k appears in both

numerator and denominator and cancels out.

C
N/
M
™ ]
A P Q B

Hence, every trigonometric ratio for angle A is the same in
all right triangles containing angle A, no matter their size.

|

Therefore, trigonometric ratios depend only on angle A,
not on the size of the triangle.




FINDING ALL SIX RATIOS

EXAMPLE - Ratios from Three Sides

In right triangle ABC, £B = 90°,
AB =8 cm, BC=6cm, AC = |0 cm.
Find all six trigonometric ratios of angle A.

A
10 cm

8 cm

B 6 cm C

First, identify the sides relative to angle A.
* Opposite side to A is BC = 6 cm.
* Adjacent side to 2ZA is AB = 8 cm.

. ngotenu.se ts AC =10 cm.

. _ opposite = _6_ o 3

sin A hgpo{:enuse |0 5

djacent 8 4

C A — a :L =S —_— = —

i hypotenuse |0 5

ite 6 3

t A - OPPOSI. SR 2

N adjacent 8 4

v h%otenuse _le _ |5

opposite 6 3

4 _h_gpo{:enuse B 10 _ | 5

sec A adjacent 8 4

cot A opposite 6 3

Reciprocal checks:
: Dl i . R

sin A - cosec A = ik l tan A - cot A 4_><3 q
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