Trigonometry -

Equations, Identities, and Modelling Lesson #3:
Equations which require a Graphical Solution

Equations which require a Graphical Solution

Some equations cannot be solved by an algebraic approach. In these cases we use a graphical
approach to estimate the solution,

Warm-Up

Consider the equation 3 sin x = x,

a) Use the following graphical method to estimate the solution to the equation
on the domain 0 = x = 2.

* Choose a window with appropriate values which will
enable us to find the points of intersection of the
graphs of y = 3 sin x and y = x.

. b s
Use window x: |0, 2m,

sl bma)

* Graph Y| =x

* Graph Y, = 3sinx

Use INTERSECT to determine, to the nearest tenth, the x-coordinate(s) of the point(s)
of intersection.
X 0;0 1 1. 3

b) To determine the general solution to the equation 3 sin x = ¥ we need to recognize that
the diagonal line (y = x) and the periodic function (v = 3 sin x) will intersect once more to
the left of the origin and nowhere else on the domain of real numbers.

L= <24 0.0 2. \j“

¢) Describe how we could find approximate solutions to the equation 3 sin x = |
using the ZERO feature of the calculator.

* Write the general solution to the equation 3 sin x = x.

(rr«e‘ﬂ \n): Sty -
Find x-ub of 9ne obmo\\ \ksm3 tle fune - %ro Pealuse.
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Class Ex. #1 Use a graphical approach and the ZERO feature of the calculator to find the solution to the
: equation x* — x% = 2 sin x. Give the answers to the nearest tenth.

V)\: 'xﬁ..xl- AsiL

’L: Ab‘q ) 0.0‘\'-]

Complete Assignment Questions #1 - #7

Assignment

1. Use a graphical approach to solve the following equations to the nearest hundredth where

necessary.
a) cosx=x+1 b) x-2sinx=0
. 2
¢) sin2x=x, d) cosx=x"
2. a) Graph y=4sinx —xona 7Y
domain -2 =< x = 2. :
Show the graph on the grid. 5L
b) Solve the equation x = 4 sin x, where x € R, to 1
the nearest hundredth.
-l | | | | | | L,'..
—2n EE - T T T ix 2
. ) 2 2 2
¢) Explain how you could use the graph to solve -1+
the equation x =4 sinx + 3, 27 =< x s 27
_2 L
34
L

d) Solve the equation x = 4 sin x + 3 where x € ), to the nearest hundredth.
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3. a) Graphy=x’+sin6xona A
domain -T=x=< 7.
Show the graph on the grid. 2+
b) Solve the equation x> = —sin 6x where x € R, 1T
to the nearest hundredth. _ Cx
= A

¢) Explain how you could use the graph to solve
the equation x> = —sin 6x + 1, -7 < x = .

d) Solve the equation x> = —sin 6x + 1 where x € 0, to the nearest hundredth.

Mult.!ple 4. How many solutions are there to the equation cos’ x = sin® x + 0.5 where -7 < x < 77
Choice

A, 1
B. 2
C. 3
D. more than 3

. . 1 .
5. How many solutions are there to the equation cos 3x + Jx =07

A, 2
B. 3
C. 4

D. more than 4

Moo, The smallest positive solution to the equation sec x — x = 0, correct to
Response the nearest tenth of a radian, is x = .

7. The number of solutions to the equation x sin 2x = 0 where 2w <=x = 2718
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Answer Key
1. a) 0 b) -190,0,190 ¢) —095,0,095 d) -0.82,0.82

2. b) 247,000,247
¢) Find the x coordinates of the points of intersection of the graph with the line y = -3
d) 3.11

3. b) 048,000,058, 0.89
¢) Find the x coordinates of the points of intersection of the graph with the line y = 1
d) —138,-107, 063,021,034, 1.04

4. B B 6. 4.9 7.9

i
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