Specifications

Trigonometry

General solutions of
trigonometric equations
Including use of exact values
for the sine, cosine and
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tangentof —, —, —.
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Trigonometry
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sin2x=0.3 , cos(3x—1)=-0.2



Sine, Cosine and Tangent of "usual” angles
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Application: Work out the exact value owing ratios
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Sin 45° = Sin 60° = Sin 30° =
Cos545° = Cos 60° = Cos 30° =

Tan 485 = Tan 60° = Tan 30° =



Measuring angles : degrees and radians

Consider a circle in a set of axis, centre O radius 1

Consider a point P on this circle.
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A measure of the angle IOP, in radians, is the length of the arc IP

Equivalence table:
degrees 0°] 180°|30°|45°(60°190°360° D

radians

Note: an angle in radian does not need to be expressin term of @
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EXERCISE
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Change the following to degrees:
(a) grads, (b) 4mrads, (c) g—rads, (d) grads,
S5 3 29 11
(e) % rads, (f) —4—rads, (g2) Trads, (h) —6—rads,
7
(i) Tﬂ.rads, (g) 5—;--rads.
Convert the following to radians. Give your answers in terms
of .
(a) 180°, (b) 120°, (c) 36° (d) 24°,
(e) 108°, (f) 540°, (g) 80° (h) 225°,
(i) 405° (j) 15°
Convert the following to degrees, giving your answers to 3 sf.
(a) 2rads, (b) 0.5rads, (c) 1.8rads, (d) 3rads, o1 @
(e) 0.3tads, (f) 23rads, (g) 1.28rads, (h) l.6rads,
7 L6 ()
(i) I—?Iads, (g) 3—7#rads. L ()
Convert the following to radians, giving your answers to 3 sf. - @
(a) 60°, (b) 150°, (¢) .25° (d) 305°, o @
(e) 96°, f) 78° (g) 14°, (h) 82°, —
(i) 38°, (j) 500°. wsv ()
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Extending the definition of Sine, Cosine and Tangent

A point P(x,y) is on the circumference of the circle, creating an angle with Ol,

Cos(0) =x
SimiB) =y Sin(6) y
and Tan(0) = Cos(®) x




y=Sin(0)

period: 21T

y=Cos(9)

period: op

y=Tan(0)

The graphs of Sin, Cos and Tan
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Table of values, sin cos and tan of obtuse, reflex and negative angles

0 in degrees | #in radians | sin @ | cos 6 tan 6
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Express, in terms of Cos(0)  Express, in terms of Sin(0)  Express, in terms of Tan(0)

COS(—'Q) = an(-@) = Tan(-@) —
Cos(180—0) = Sin(180—6) = Tan(180 — 6) =
Cos(180+6) = Sin(180 + 6) = Tan(180 +6) =
Cos(360—6) = Sin(360 — 6) = Tan(360 — ) =
Cos(360+60) = Sin(360+ 6) = Tan(360 + 6) =
This identity are equivalent when the angles are expressed in radians.
Examples:
Cos(300) = Sin(240)=

Cos(120) = Sin(-120)=



EXERCISE )
1 (a
1 Find the exact values of the following:
(a) sin 300°, (b) tan 120°, (c) cos 225°, =l
(d) sin 150°, (e) tan 510°, (f) cos 150°, -
(g) sin 270° + tan 210° + cos 420°, "
(h) sin(—315°) + tan (—405°) — cos (—120°).
(i)
2 Find the exact values of the following:
a siniqz (b) tan 2 (c) cos il —
( ) 3 ’ ) 4 ’ 6 ’ 2
T 2 ST
d) sin(——|, e) tan (——), f) cos (—),
@ sin(~F) (@ @n (=5 (O cos ()
11 14 8
ih—= h) tan —, i) cos —,
(g) sin— (h) tan — (i) cos =
; . =7
(j) sin (—2m), (k) tan (T), (1) cos (—=7m).
3 Without using a calculator, verify that T is a solution of the
equation sin 3x = cos x. 8
ST
St 7
T
4 Find the exact value of ———— + cos(———).
sin — 6
3
5 Given that x = g is a solution of the equation
1
3sinfx—ktanx = 5 find the value of the constant k.
5 7 5
6 Given that sin(—?ﬂ-) + k tan % + cos % = 0, find the value
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of the constant k.

EXERCISE
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Solving trigonometric equations

Cos(x) = k with-1<k<1
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Pl 1] ol
a = Cos (k)
Cos(x) =k
x=Cos ' (k) +nx360
or x=-Cos (k) +nx360
Examples:

Find the GENERAL SOLUTIONS of the equation i) Cos(x)= 0.3
i) Cos(2x) =-0.1

ange 10



Sin(x) =k with-1<k<1
7(’-_‘1_“\/ /\ | /\
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\ 3 I 180-a \
q 7
b W BB g
a =Sin"\(k)
Sin(x)=k
x=Sin"'(k)+nx360
or x=180-Sin ' (k)+nx360
Examples:

find the GENERAL SOLUTIONS of the equation i) Sin(x)=0.9
ii) Sin(3x) = Sin(w/6)
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EXERCISE

1 Find the general solutions, in degrees, of these equations:

. 1
d) sSin x = —,
(@) V2

_ V3
(c) sin2x = BB

(e) sin 2x = 0.6,
(g) sin (x +40°) = sin 50°

(b) cos x=0,

1
ax =—,
(d) cos 5

(f) 1+ cos3x=0.3,

(h) cos(50° — 2x) = cos 20°.

2 Find the general solutions, in radians, of these equations:

1
a) COS X = —,
V3

(¢) cos 4x = P
(e) cos 2x = 0.6,
ar

w
(82) cos(x 2) = COS 3’

3 Find the general solution,
2 sin x cos x — cos x = 0.

4 Find the general solution,
2 C0s% X = COS X.

5 Find the general solution,
2cos’x=1.

6 Find the general solution,
4 sin? 2x = 3.

Pange 12

(b) sinx =0,

(d) sin 2x = —%,

(f) 1+sin(3x+1)=0.3,
[T -

(h) sm(4 ZX) = 1.

in radians, of the equation
in degrees, of the equation
in radians, of the equation

in degrees, of the equation
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Tan(x) = k

k is any real number
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Tan(x)=k
x=Tan "' (k)+nx180
Examples:

Find the GENERAL SOLUTIONS of the equation i) Tan(x)=3

ange 13

ii) Tan(2x) = Tan(r/4)



EXERCISE

1
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Find the general solutions, in degrees, of these equations:
(a) tan x = tan 20°, (b) tanx = —1,

(c¢) tan 2x = tan 70°, (d) tan 4x = tan(—40°),
(e) tan (x — 75°) = —tan 50°, (f) 2 tan (50° — 2x) = 5.

Find the general solutions, in radians, of these equations:

(a) tanx =1, (b) tanx = —V3,
1

c) tan4x+1 =0, d) tan 2x = —=,

(c) (a) 3

aw ar T aa
(e) tan (2x — 5) = tan 3 (f) tan (Z — 2)() = —tan oy

Find the general solution, in radians, of the equation
3 tan? x = 1.

Find the general solution, in degrees, of the equation
(tanx + 1)(tanx — 3) = 0.
EXERCISE

Find the general solution, in radians, of the equation 1 (a) x=(180n + 20"

tan 2x = tan Xx. (c) x=(90n + 35)%;

(e) x=(180n +25)°

Find the general solution, in degrees, of the equation , ., ,_ . +7
tan 4x = tan (x + 42°). e @

) x="r—1g

(b) x=(180n — 45)%;
(d) x= (451 — 10)%
(f) x=(—90m —9.1)".

P
b =nmr——;
(b) x=nmw 3

n aw
d) x=s—%—:
@ x=5 "3

7T nw
(f) X = 24—7.

4 x=(180n — 45)°, (180n + 71.57)°.
6 x= (601 + 14)°.



