Trig Equations

SPTA Mathematics - Higher' Notes
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This can all be summarized in the following table.

We saw in National 5 how to solve Trig Equations using a calculator.

The second Triangle allows us to find the exact value of 45° as follows:

45°
1

In Higher we can solve Trig Equations without a calculator if we know our 2
EXACT VALUE TRIANGLES.

The first Triangle allows us to find the exact values of 30° & 60° as follows:

The exact values of 0°, 90°, 180°, 270° & 360° should be known from the Trig Graphs.

Angle | Sin Cos Tan Angle | Sin Cos Tan
0° 0 1 0 90° 1 0 —
30° | 1y | V3, | Y 180° 0 -1 0
450 | Y N L 7 1 270° | -1 0 —
60° | V3, | 1y | V3 360° | 0 1 0

Either memorize the Table or the Triangles, (probably easier to memorize the triangles!!!).



Examples:

1. State the exact values of:

a)

sin30° (b)
hyp
sin30° = % n
1
opp
cos210° s 2 ©)
c0s210° = —c0s30° 1 | <
] 210° '
cosx® = a4
hyp
cos30° = ?
2 hyp
V3
cos210° = _ adj

tan45°

tanx°® = 222

tan45° =

= R

tan45° =

sin120°

sin120° = sin60°

opp
hyp

Sin60° = ?

sinx° =

sin120° = g

Now attempt Exercise 1 from the Trig Equations booklet

1
adj
L
1
opp
120° | 60

2h
V3 yp
opp




Radians:

= Degrees are not the only unit of measurement for angles, we also use RADIANS.

. ) Arc length
= Radians are based on the ratio: —,g
Radius
=T
' | N - o =
Y Circumference of a circle = 2nr
/ 18 -\
f 2T
- . Arcl th 2 .
" | Full circle =360° — =—292 = = — 27 radians
Radius r
\ __,/' So 360° = 2w radians — 180° = & radians

0 = 1radian
= You must be able to convert between Degrees and Radians as follows:

+180° x T

- Y

DPEGREES RADIANS

s e

+ T x180°

= When possible we usually write Radians as fractions.

Examples:
2. Convert to Radians:
a) 30°=%xn (b) 240° = %xn
= %radians = 4?”radians
3. Convert to Degrees:
a) Cradians = I+ m x180° (b) %"radians = 4?" + 1 X 180°
= 60° = 144°




4. Find the exact values of:

a) tanZ (b) cos ==
4 6
37 radians = 2F + 7 x 180° U7 adians = 2E + 7 x 180°
4 4 6 6
135° | 450 = 135° . = 330°
S A
- tan135° = —tan45° c0s330° = c0s30°
T c
2
So tan%n:—l Soaosn—nzg
1 2 hyp
adj ‘/§
- adj
l | |
opp

Now attempt Exercise 2 from the Trig Equations booklet

Solving Trig Equations:

= You should know how to solve Trig Equations from National 5
= Remember that there are 2 solutions for each value of x — so 2x will give 4 solutions, 3x gives 6 ...
=  We use the CAST diagram to find the second solution.

= Answers can either be in Degrees or Radians, look for a clue in the question!!

Examples:
5. Solve forx, 0°<x°<360° <
a) 4sinx°—2=1 b) 6cosx°+5=1 v
- ‘/ \/ mnsr ?
4sinx® =3 o] B 6cosx® =-4
ine =2 x> === i
s = cos =3 v
o — .. —-13 ° _ -1 2
X =Sin Z X = C0oS (— 5)
X° =48.59° or 180° —48.59° X° =180 -48.19° or 180° +48.19°

X° =48.59° or 131.41° X° =131.81° or 228.19°




6. Solveforx,0<6<2=n This tells you to answer in radians — but keep your calculator in degrees

a) 2tanf+2=3 b) 4cosf+5=7 v
2tand =1 4cos6 =2
T C
_ 1 _ 1 180 + x* 360 - x*
tand =3 coso =3 v

_ 11 — -1(1
0 = tan > 0 = cos (E)
0 =26.57° or 180° - 26.57° 0 =60° or 360° -60° 2 hyp

y
0 =26.57° or 153.43° 0 =60° or 300°
6 =0.464 or 2.678 9 =ZorZ n
3 3 1

Not Exact Values so
leave as Decimals

Now attempt Exercise 3 from the Trig Equations booklet

7. Solve for x, 0° <x° < 180° Answer in degrees, but max value is 180°

V2sin3x°—1=0 7
V2sin3x° = hyp .
sindx® = opp
B ] Keep adding on 360°
) =sin~lL to find 6 solutions
NAA

3x° =45° or 180° —45° — 45° or 135° or 405° or 495° or 765° or 855°
X°  =15° or 45° or 135° or 165° or 2557 or 285°

X° =15° or 45° or 135° or 165°
Check the range to see
what values are valid

8. Solveforx,0<6<m

2 -
4cos*0+2=3 All 4 quadrants
4cos20) =1 w:{ AJ have solutions 2 hyp
COSZH - % 1suT+.r‘ 3suc -x*
. v v -
cosd =+- 1
2 adj
% =60° or 180°-60° or 180° + 60° or 360° - 60°

6
0 =60° or 120° or 246 or 3007 «— Check the range to see
0 =" or 2n what values are valid
T3



9.  Solve for x, 0° < x° < 360°
5sin(x° + 45°) =3
sin(x°® +45°) = %

X° + 45° = sin~ !

Ul w

X° +45° =36.87° or 180° —36.87°

X° +45° =36.87° or 143.13°

X° =36.87° - 45° or 143.13° - 45°

X° =-8.13°or 98.13° — 351.87° or 98.13°

/

Now attempt Exercise 4 & 5 from the Trig Equations booklet

Intersecting Trig Graphs and Straight Lines:

= The points of intersecting Trig Graphs and Straight Lines can be found by solving the equation
produced by making the 2 equations equal.

Examples:
10. Find the coordinates of the points of intersection T_*
between the line, y = 3, and the trigonometric graph, 1 ’
y = 4sinx + 1, in the range 0 < x < 360. VAR \ y=3
Give your answer as an exact value. 24/ \
Asinx® +1 =3 v | 1a';i:: ;‘Snfx
4sinx°® =2 —21 H""R ,r
- o 1 mat," l -
sinx == —4-
2
X° =sin~12
2
X° =30° or 180° - 30° 2 hyp
X° =30° or 150°
u
1
So Pts (30°, 3) & (150°, 3) opp

Now attempt Exercise 6 & 7 from the Trig Equations booklet




