Precalculus: Multiple Angle Identities Practice Problems

Questions
1. Solve cos 2z + cosz = 0 algebraically for exact solutions in the interval [0, 27).
2. Solve cos2x + sinz = 0 algebraically for exact solutions in the interval [0, 27).
Solutions
1. Solve cos 2z + cosz = 0 algebraically for exact solutions in the interval [0, 27).

cos2z +cosx = cosix—sin®x+ cosz

cos? x — (1 — cos? x) + cos x

= 2cos’zr4cosz—1=0
Let y = cosx. Then

cos2x +cosz = 2cos’z—+cosz—1=0
= 2 +y—1=0
—b =+ Vb2 — dac
2a
—1+V1+38
4

—-1+3

So we must solve y = cosz = 1/2 and y = cosx = —1.
The equation cosx = —1 has a solution of 7 in the interval [0, 27).

The equation cosx = adj/hyp = 1/2 corresponds to one of our special triangles:

hyp=2 opp=V/3
adj=1
So the solution is /3. There is also a solution at 27 — 7/3 = 57/3 in the interval [0, 27) (the solution in Quadrant IV).

5
The solutions to cos 2z 4 cosz = 0 in the interval [0, 27) are g, m, %
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2. Solve cos 2z + sin x = 0 algebraically for exact solutions in the interval [0, 27).

cos2z +sinz = coslz —sin®x +sinz

2

= 1—sin’z —sin?z +sinz

—2sin?z +sinz+1=0

Let y = sinx. Then

cos2z +sine = —2sin’z+sinz+1=0
-2 +y+1=0
—b+ Vb? — dac
Y 2
a
~1+yI+8 -1+3
—4 !
2 —4 ]
= — o —=—-or
-4 —4 2
So we must solve y = sinx = —1/2 and y = sinz = 1.

The equation sinx = 1 has a solution of 7/2 in the interval [0, 27).

The equation sinz = opp/hyp = 1/2 corresponds to one of our special triangles:

hyp=2 opp=1
adj:\/§

So the solution to sinz = 1/2 is /6. We need to do a Quadrant analysis to get the solution to sinx = —1/2

Since the sine is negative, that means we get solutions in Quadrants III and IV.

AY Y

Quadrant III: 7/6 + 7 = 77 /6. Quadrant IV: 2r — 7/6 = 117/6.

11
The solutions to cos2x 4 sinz = 0 in the interval [0, 27) are g, %T, Tﬂ
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