Advanced Mathematical Concepts Chapter 7

File LibraryFile LibraryLesson 7-5

Example 1
Solve \/3 cos x + 2 tan x cos? x = 0 for principal values of x. Express solutions in degrees.

\[3 cos x+2tan x cos? x = 0
sin X sin X

V3cosx+ 21 S2c0s?x=0  tanx =

\[3cosx+2sinxcosx=0
cosx(\f3+2sinx)=0  Factor.

cosx =0 \[3+2sinx=0
x =90°
sin x =—£
2
X =-60°
Example 2

Solve tan x sin? x + tan x cos? X = tan? x for 0 <t < 2.
This equation can be written in terms of tan x only.

tan x sin? x + tan x cos® X = tan? x
tan x (sin?x + cos?x) =tan?x  Factor.
tan x (1) =tan®x  Pythagorean identity: sin? x + cos? x = 1
tanx -tan®’x =0

tanx(1l-tanx) =0 Factor.
tanx =0 l1-tanx =0
x=0o0orx=n tanx =1

_I _2n
X =Z0rx="7

. 5
The solutions are 0 T 7, and Tn.
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Example 3

. 1. 1
Solve cos? x sin X - Ssinx+ COS2 X - 5= 0 for all real values of x.

Use factoring to solve this equation.

) 1. 1
cos?xsinx-5sinx+cos’x-5 =0
2 2
1
2—0 Factor.

. 1
smxlcoszx-§2+coszx-

1 .
lcoszx—§2(3|nx+1) =0

) 1_0 sinx+1=0
CoS™X-3 = sinx =-1
1 3n
2 J— - =
Cos*x =5 x-2+2nk
3[2
cosx:J_r2
T T
x-4+2k

Example 4
If the range (horizontal distance traveled) R of a projectile is 10,000 m and the initial velocity vo is
500 m/s, find @, the angle at which the projectile was launched, given that g = 9.8 m/s%. The formula

.
that relates the variables is R = M )

R = V5 sin 20
g
5
10,000 = 5009 ;m 20 Replace vo with 500 and g with 9.8.
0.392 =sin 26
260 =23.079

0 ~ 11.54 + 360°k

The least positive value for @is obtained by letting k = 0. Therefore, 6~ 11.54.
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Example 5
Solve 2 cos #-+/3 <0 for 0 < < 2m.

2.cos 0-1/3 <0
2.c0s 6 <3

\3

cos 8 < 5 Solve for cos 6.

In terms of the unit circle, we need to find

3

points with x-coordinates less than >

NE

The values of @for which cos < o are

11 .
% and Tn The figure shows that the

. . o 11
solution of the inequality is T< o< Tn
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