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Trigonometry

@ Trigonometry: Trigonometry is concerned with the analysis of
triangles.
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Trigonometry

@ Trigonometry: Trigonometry is concerned with the analysis of
triangles.

@ Degrees and radians: The degree (or sexagesimal) unit of
measure derives from defining one complete rotation as 360°.
Each degree divides into 60 minutes, and each minute divides into
60 seconds.The radian is the angle created by a circular arc
whose length is equal to the circle’s radius.
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|
Trigonometry

@ Trigonometry: Trigonometry is concerned with the analysis of
triangles.

@ Degrees and radians: The degree (or sexagesimal) unit of
measure derives from defining one complete rotation as 360°.
Each degree divides into 60 minutes, and each minute divides into
60 seconds.The radian is the angle created by a circular arc
whose length is equal to the circle’s radius.

@ The perimeter of a circle equals 27, therefore 27 radians
correspond to one complete rotation.
360° correspond to 27 radians, therefore 1 radian corresponds to
180/7 degree, approximately 57.3°.
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The trigonometric ratios

@ trigonometric ratios are known as sin, cos, tan, cosec, sec and cot.
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The trigonometric ratios

@ trigonometric ratios are known as sin, cos, tan, cosec, sec and cot.
o C

hypotenus opposite

(6]

adjacent
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The trigonometric ratios

@ trigonometric ratios are known as sin, cos, tan, cosec, sec and cot.
o C

hypotenus opposite
o
A .
° adjacent
. opposite 1
sin(a) = —— cosec(a) = —
hypotenuse sin(a)
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The trigonometric ratios

@ trigonometric ratios are known as sin, cos, tan, cosec, sec and cot.

° C
hypotenus opposite
«
A 5
° adjacent
. opposite
sin(a) = ——
hypotenuse
o
adjacent
cos(a) = ——
hypotenuse
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The trigonometric ratios

@ trigonometric ratios are known as sin, cos, tan, cosec, sec and cot.
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hypotenus opposite
adjacent
. opposite
sin(a) = ——
hypotenuse
adjacent
cos(a) = ——
hypotenuse
opposite
tan(a) = OPPosve
adjacent
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(@) = —
cosec(a) =
sin(av)
1
sec(a) =
(@) cos(a)
tan(a) = —
cotan(a) =
an(a)
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-
Example

@ Given a triangle where the hypotenuse and one angle are known.
The other sides are calculated as follows.

C
10 h
o = 50°
A 5 B
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Example

@ Given a triangle where the hypotenuse and one angle are known.
The other sides are calculated as follows.

C
10 h
A o = 50 B
° b
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= sin(a) = h = 10sin(50,)
= 7.66 (1)
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-
Example

@ Given a triangle where the hypotenuse and one angle are known.
The other sides are calculated as follows.

C
10 h
o= 20 B
° b
h . .
o = sin(a) = h = 10sin(50,)
h = 7.66 (1)
o
b
0 = cos(a) = b= 10cos(50,)
b = 6.4279 (2)
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Inverse trigonometric ratios

@ The sin, cos and tan functions convert angles into ratios, and the
inverse functions sin~!, cos~! and tan~! convert ratios into angles.
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Inverse trigonometric ratios

@ The sin, cos and tan functions convert angles into ratios, and the
inverse functions sin~!, cos~! and tan~! convert ratios into angles.

@ For example, sin(45°) = 0.707, therefore sin~1(0.707) = 45°.
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-
Inverse trigonometric ratios

@ The sin, cos and tan functions convert angles into ratios, and the
inverse functions sin~!, cos~! and tan~! convert ratios into angles.

@ For example, sin(45°) = 0.707, therefore sin~1(0.707) = 45°.

@ Although sine and cosine functions are cyclic functions (i.e. they
repeat indefinitely) the inverse functions return angles over a
specific period

Dr Hammadi Nait-Charif (BU, UK) Trigonometry NCCA-2011/12 5/13



-
Inverse trigonometric ratios

@ The sin, cos and tan functions convert angles into ratios, and the
inverse functions sin~!, cos~! and tan~! convert ratios into angles.

@ For example, sin(45°) = 0.707, therefore sin~1(0.707) = 45°.

@ Although sine and cosine functions are cyclic functions (i.e. they
repeat indefinitely) the inverse functions return angles over a
specific period

o
sin~'(z) = 6 where —7/2<0<7w/2 and sin(d) =z
cosH(z) = 6  where 0<6<m and cos(f) ==z
tan }(z) = @ where —7/2<0<n/2 and tan(d) ==z
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Trigonometric relationships
@ There are intimate relationships between the sin and cos

definitions and are formally related by

cos(f3) = sin(90° — 3)
sin(8) = cos(90° — 3)
cos(f3) = sin(f + 90°)

Dr Hammadi Nait-Charif (BU, UK) Trigonometry NCCA-2011/12 6/13



|
Trigonometric relationships

@ There are intimate relationships between the sin and cos
definitions and are formally related by

cos(f3) = sin(90° — 3)
sin(B) = cos(90° — 3)
cos(f3) = sin(f + 90°)
@ The Theorem of Pythagoras can be used to derive other formulae

such as:
sin(a)
. cos(a) tan(«) 3)
e sin’(a)+ cos®(a) =1 (4)
o 1+ tany(a) = sec?(a) (5)
o 1+ cot?(a) = cosec?(a) (6)
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sin(a)
cos(a) tan(a)
h (0
()
() = -
sin(a) =
cos(a) =
Y
sin(a) _
cos(a)
4
sin(a) _
cos(a)
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X

@ Using the theorem of Pythagoras:

22+ 42 = 2
gL

! 2 2
)+ G =1

4

sin?(a) + cos?(a) = 1
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cos®(0) + sin?(6)
cos?(f)  sin?(0)

2(0)
cos?(0) T o ()

1 + tan®(a)
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cos?(0)

sec?(a)
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The Sine Rule

sin(A)  sin(B)  sin(B)

@ Example: A =50°, B =30° a = 10, find b.
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|
The Sine Rule

sin(A)  sin(B)  sin(B)

@ Example: A =50°, B =30° a = 10, find b.

o
b 10
sin(30)  sin(50)
_ 10sin(30)
~ sin(50)
b= 6.5274
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The Cosine Rule

a® = b* + ¢ — 2bccos(A)
b = c® + a® — 2ca cos(B)
¢ = a® + b* — 2abcos(C)
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]
The Cosine Rule

c
o
a® = b* + ¢ — 2bccos(A)
b = c® + a® — 2ca cos(B)
¢ = a® + b* — 2abcos(C)
°

a = bcos(C) + ccos(B)
b= ccos(A) + acos(C)
¢ =acos(B) + bcos(A)
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Compound angles

@ Two sets of compound trigopnometric relationships show how to
add and subtract two different angles
@ The following are some of the most common relationships
sin(a+ ) = sin(«a)cos(B) + cos(a) sin(3)
sin(a — ) = sin(«a)cos(B) — cos(a) sin(3)

cos(a+ B) = cos(a)cos(f) — sin(«) sin(pB)
cos(a —B) = cos(a)cos(B) + sin(a) sin(B)

tan(a) + tan(p)
1 — tan(«) tan(pB)
tan(a) — tan(p)
1 + tan(«) tan(pB)

tan(a + ) =

tan(a — B) =
(8)
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Compound angles

@ Using the previous relationships, we can show the relationships
@ for multiples of the same angle.

sin(2a)
cos(2a

(
cos(2a
(

~— ~— ~—

cos(2a

sin(3a)
cos(3av)
sin?(a)
cos?(a)
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2sin(a) cos(«)
cos?(ar) — sin?(a)
2cos?(a) — 1

1 — 2sin?(a)

3sin(a) — 4sin®(a)

4 cos®(a) — 3 cos?(a)

(1 —cos(2))

(1 + cos(28))

N =N =

[Q\
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