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OBJECTIVES

STUDENTS WILL BE ABLE TO:

write any basic trigonometric identity given a right-angled triangle 

KEY VOCABULARY:

• Right-angled triangle
• Hypotenuse, opposite, adjacent and angle ϴ
• Sine, Cosine and Tangent
• Cotangent, Cosecant and Secant
• Reciprocal, Quotient and Pythagorean identities



TRIGONOMETRIC IDENTITIES

A Right-angled triangle is a triangle which has one of its
angles equal to 90 degrees. The remaining two angles
always have a sum equal to 90 degrees.
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TRIGONOMETRIC IDENTITIES

There are properties associated with a right-angled
triangle.

02

• A hypotenuse is the line segment
opposite to the right-angle.

• An opposite is the line segment
opposite to the angle ϴ.

• An adjacent is the line segment
next to the angle ϴ.
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There are six basic trigonometric identities that can be
written given a right-angled triangle.
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Sine:

𝑠𝑖𝑛 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

Cosine:

𝑐𝑜𝑠 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
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Tangent:

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

Cotangent:

𝑐𝑜𝑡 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒
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Cosecant:

𝑐𝑜𝑠𝑒𝑐 𝜃 =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

Secant:

𝑠𝑒𝑐 𝜃 =
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡
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Sine and Cosecant:

Reciprocal identities relate these six identities such that
one identity is the reciprocal of its co-identity.

𝑠𝑖𝑛 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
=

1
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

=
1

𝑐𝑜𝑠𝑒𝑐 𝜃

𝒔𝒊𝒏 𝜽 =
𝟏

𝒄𝒐𝒔𝒆𝒄 𝜽
; 𝒄𝒐𝒔𝒆𝒄 𝜽 =

𝟏

𝒔𝒊𝒏 𝜽
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Cosine and Secant:

𝑐𝑜𝑠 𝜃 =
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
=

1
ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

=
1

𝑠𝑒𝑐 𝜃

𝒄𝒐𝒔 𝜽 =
𝟏

𝒔𝒆𝒄 𝜽
; 𝒔𝒆𝒄 𝜽 =

𝟏

𝒄𝒐𝒔 𝜽

Tangent and Cotangent:

𝑡𝑎𝑛 𝜃 =
𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡
=

1
𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡

𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒

=
1

𝑐𝑜𝑡 𝜃

𝒕𝒂𝒏 𝜽 =
𝟏

𝒄𝒐𝒕 𝜽
; 𝒄𝒐𝒕 𝜽 =

𝟏

𝒕𝒂𝒏 𝜽
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Tangent:

Quotient identities relate the sine and cosine with tangent and
cotangent of an angle in a right-angled triangle.

𝒕𝒂𝒏 𝜽 =
𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆

𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕
=

𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆

𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆
𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕

𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆

=
𝒔𝒊𝒏 𝜽

𝒄𝒐𝒔 𝜽

Cotangent:

𝒄𝒐𝒕 𝜽 =
𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕

𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆
=

𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕

𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆
𝒐𝒑𝒑𝒐𝒔𝒊𝒕𝒆

𝒉𝒚𝒑𝒐𝒕𝒆𝒏𝒖𝒔𝒆

=
𝒄𝒐𝒔 𝜽

𝒔𝒊𝒏 𝜽
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Pythagorean theorem

Pythagorean identities are written using the Pythagorean
theorem for right-angled triangles.

Dividing both sides by (𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒)2 , we
get

(𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒)2= (𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒)2+(𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡)2

1 =
(𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒)2

(𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒)2
+

(𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡)2

(𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒)2
→ 1 = (

𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
)2 + (

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
)2

𝟏 = 𝒔𝒊𝒏𝟐 𝜽 + 𝒄𝒐𝒔𝟐 𝜽
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Similarly, other two Pythagorean identities can be written as:

𝟏 + 𝒕𝒂𝒏𝟐 𝜽 = 𝒔𝒆𝒄𝟐 𝜽

𝟏 + 𝒄𝒐𝒕𝟐 𝜽 = 𝒄𝒐𝒔𝒆𝒄𝟐 𝜽
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PROBLEM 1:

Consider the right-angled triangle in the figure and  write the 
six basic trigonometric identities.

Here, 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒 = 3 ;  𝑎𝑑𝑗𝑎𝑐𝑒𝑛𝑡 = 1 ; ℎ𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒 = 2

sin 𝜃 =
3

2
;     cos 𝜃 =

1

2

tan 𝜃 = 3 ; cot 𝜃 =
1

3

cosec 𝜃 =
2

3
; sec 𝜃 = 2
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PROBLEM 2:
Find cos 𝜃 , cot 𝜃 , cosec 𝜃 and sec 𝜃 if:

sin 𝜃 =
1

2
and   tan 𝜃 = 1

We can use the quotient identity and reciprocal identities to find 
these identities.

tan 𝜃 =
sin(𝜃)

cos(𝜃)
or cos 𝜃 =

sin(𝜃)

tan 𝜃
=

1

2

1
=

1

2

cot 𝜃 =
1

tan 𝜃
=

1

1
= 1 ; cosec 𝜃 =

1

sin(𝜃)
=

1
1

2

= 2

And,  sec 𝜃 =
1

cos(𝜃)
=

1
1

2

= 2


