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Trigonometric Equations and Review

1. Determine whether each of the following statements is TRUE or FALSE.

The equation tan?¢ + 1 = sec? ¢ is true for every real number t.
There is no real number x satisfying the equation cos(§ + z) = 2.

There is no real number x satisfying the equation cos(7 + z) = cos x.

Ly =1/sinz.
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There is no real number x for which sin™" 2 = 1/sin .

)
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d) For every number z in the closed interval [—1, 1], we have sin™
)
) The equation sin(x + y) = sinx cosy + cos z siny holds for all real numbers z and y.
)

t t
The equation tan(x 4 y) = w holds for all real numbers x and y.
—tanx tany

2. Prove that the following equations are identities:

(f)

cotzcoty — 1 cotx —1 1—sin2z

(a) cot(x +y) =

cotx + coty cotx+1  cos2z
2t t
(b) sin2x = ﬁ% (g) tan <Z + 2) = tant + sect
sin(z + y) sin(z — y) 3tanf — tan3 6
tan? z — tan’y = _

(c) tan®z —tan”y cos? x cos?y (h) tan30 = 1 _ 3tan26
(d) tan (9ch 77) _ l+tanx (0 sin3xz cos3zx

— e — 1 — =

4 1 —tanz sin T cos T
(e) 4 sin(x/4) cos(x/4) cos(x/2) =sinz (j) cos*z —sint x = cos 2z

3. Find all real solutions of each equation. Only write your final answer using the inverse trig
functions if absolutely necessary.

(a) tan’x —3 =0 (d) 2sin3z —v/3=0 (g) 3cscx —4sinx =0

(b) cot?x —cosz =0 (e) sinz —cos2x+1=10 (h) 2sin?z +sinz — 1 =0

(¢) 1+sinx =cosz (f) sinx +sin2z =0 (i) 2sin*z —3sin?z+1=0
4. Evaluate each expression without using a calculator:

(a) cos™!(—v/2/2) (d) tan=!(—1) (g) sin~!(sin?2)

(b) sin™10 (e) sin(sin~!1) (h) sin(cos™(—3))

(c) tan=1+/3 (f) sin~!(sin %) (i) sin(3f + cos™!2)

(d) cos™!(cosb) (g) cot(cos™1) (j) sin(2sin~! %)



5. Prove each equation:

(a) tan(tan 'z +tanly) = fsz (d) cos(2cos ™' z) =222 — 1
(1 1 1 —
(b) tan_l <\/1:L‘72> e Sin_l €T (e) Sin <2 Sin 1(.%'2)) = 5 — 5 1 _ x4
-z
2 1 (1 1 (1 1 (4
(¢) sin(2tan'z) = 1+:Ex2 (f) tan™! <3> +tan~! <5> = tan~! <7>



