Math 3024 Prof. Pennance —Trigonometry Review Exercises

Trigonometric functions

1. Find the exact values of:

(a) sin (617/6) (e) sin (657/6)
(b) sin (627/6) (f) sin (677/6)
(c) sin (637/6) (g) sin (687/6)
(d) sin (647/6) (h) sin (697/6)

2. If sinaw =4/5, sinf3 = 3/5 and
0 < a,f < m/2, find the exact value of

cos (a — [3).

3. If P(#) lies on the line with equation
y = mz and 7/2 < 6 < 7. Find sin#,
cosf, and tan @ in terms of m.

4. Find sin ¢ given that cos¢ = —% and
¢ is (the measure of) a third quadrant
angle.

5. Simplify

(Tsinz — cosz)? + (sinx + 7cos z)?

6. Express as linear combinations of sinx
and cos z:

(a) sin (x + 77”)
(b) cos (427 — z)

(c) sin (537 + x)
(d) cos (m — 37”) :

7. Express sin (m - —) + cos (437 — z) as
linear combinations of sin z and cos z.

Graphs

1. Sketch the graphs of the following func-
tions

(a) t— sin(2t) (f

(b) t > sin(3) (g) & — |tan P|

(c) t— 2sint

(d) t+— 2|sint|
)

)
)
(h) g+ cos|pl
(e) &+ sin2(¢] )

(i) v+ |cos|

Sum formulae

1. Find 4 distinct pairs z,y of real num-
bers for which

sin(z + y) = sinz + siny

2. Find real numbers A, w and ¢ such that

forallt e R

sint + cost = Asin(wt + 9)

3. If tan A = 1/4 and cos B = 1/3, where

A, B are acute angles, find sin(A — B).

4. If tan A = 3/4 and cos B = 12/13, and

A, B are acute angles, find the value of
cos(A+ B).

5. Write sin 3z in terms of sin z.

Half angle formulae

1. Find the exact values of:

(a) sin %5 (b) cos %

12 12

2. Prove V0 € R, sgn(tan §) = sgn(sin6)

g 1—cosf

3. Prove tan 2 =

2 sin 6

4. Find a geometric interpretation of the

identity in (3).

Identities

1. Prove:

(a) V1 +sin2x = |sinz + cos z|

(b) (sinz)(tanx) = secx — cos .

(c) (acosz + bsinz)?> + (bcosx —
asinz)? = a® + b2



Inverse functions

1. If the expression represents a quantity

which exists find its exact value:

Product formulae

1. Write cos 2¢ cos 3¢ as a sum.

Trigonometric equations
1. Solve the following:

(a) cscx = 5

log, sinv)? + log, sin* v + 4 = 0

(i

(j) sin2z + cos2z =1

. Find the number of zeros of the func-

tion f(z) = sin 10z in the interval [0; 7]

. Find the number of solutions in the in-

terval [0; 107]:

(a) cosz = —1

(b) cos% = —1/2

3

. Find the smallest positive zero of the

function f(z) = sin(4x — 3).

. Do there exist numbers x,y such that

tan(x +y) = tanx + tany? Investigate.



