Review
Fundamental Concepts and Techniques of Calculus

Solutions to the Exercises: Trigonometry

Last updated: 040920

1. Apply the Basic Trigonometric Identities to Simplify
Expressions:
(@) (1 + cos(2z) + sin(2z))
(b) 3
(©)

1
(d) 3 sec(z)
(e)

3tan(x)
sinx — cosx
(f) sin (20)
(9) %(1 — cos x)

(h) cos(28) — 4 cos (2a)]

sin(4x)

i1
() 1+tand
(K) csc?z
2. Recall the Sum and Difference Formulas for Sine and
Cosine:
(@) sin(z +y) =sinxcosy + siny cos
(b) cos(x + y) = coszcosy — sinzsiny
(c) sin(z —y) = sinz cosy — siny cos x
(d) cos(x —y) = coszcosy + sinzsiny
3. The three Pythagorean identities:
cos? x +sin® = 1
1+tan®z =sec’z
1 +cot?x =csc®x
4. Recall the Double and Half Angle Formulas for Sine

and Cosine:

(a) sin2x = 2cosxsinx

(b) cos2z = cos®>x — sin®z = 2cos?x — 1 =
1—2sin’z
2tanx
C) tan2x = ———
© 1 —tan?z

(d) cos?x = %(1 + cos 23:)

(e) sinz = %(1 — cos 293)

. 1—cosz

(f) Sln§:i f

- /1+cosx

(g) COS§::l: T
sinx l—cosx

h) tan £ =
() an 1+cosm sin

5. Recall the Law of Sines and Law of Cosines; Deter-

mine which Law applies; Solve Triangle:

@a=170= arcsin(%\/g), v = %77 - 0.

(b) b = /274 — 210 cos 62°,
«a = arcsin (1b5 8111620) v =118° —qa.

2229) (Law of Cosine), 3

( Law of Cosine), ~
) (Law of Cosine)

(c) @ = arccos(
arccos( 5ot
arccos(( 5159 )

44.64

(d) B = arcsin(345365%) (Law of Sines),y

118 — arcsin(%) (Law of Sines),c

\/1732 — 1632 cos arcsin(24536:5%) (Law of
Cosine)
(€) 5= 135,b= """ (Law of Sines)c = 3

(Law of Sines)

6. Recall the Trigonometric Values of Angles which are
Multiples of 7 And &, and find the exact Value:

(@) 0 e) V2
(b) % s
© -1 Uy
(d) =2 9 3

7. Simplify the Trigonometric Expression and find the
exact Value: (Hint: Use Right-Triangle Construction)
(a) —7/4
(b) v3/2
© 3
@) ==

1—i-r2



() Y452
) VI 22
@ 7=

8. Graph the Trigonometric Equations:

(a) Function increases (f) Function has ver-

—ntnm

2 < z <
T with verti-
cal asymptotes at
nr nis any in-
teger

(b) Function decreases
O0ftnm < =z <
7 £+ nm, with ver-
tical asymptotes at
7w +nm, nisanyin-
teger

(c) Function decreases

%227”" and in-

creases—"E£2MT <
r < ﬁ%,n is
any real integer

(d) Function increases
—mx2nm < x <
0 £ 2n7m and de-
creased) + 2nw <
T < m+2nm, nis
any integer

(e) Function has ver-
tical asymptotes at
r = 5 Enmnis
any integer.

(9)

(h)

(i)

0

tical asymptotes at

T =mEnmT nis
any integer.
Function is similar

to y = sin(x), but
with twice the am-
plitude and twice
the period.

Function is similar
toy = cos(z), but
is shifted 7 units
to the right and is
flipped over thezx-
axis.

Function is similar
to y = sin(x), but

is shiftedn units to

the right and 2 units
down.

Function is similar
toy = cos(z), but

is shifted 3 units to

the left and has half
the period and half
the amplitude.

9. Solve forz in the Trigonometric Equations:

(@)
(b)
(©
(d)
(€)

=R R ol e

ol
3

® 7

(g) 7™ — arccos(3 + v/5)
(h) 0,7

(i) +arctan(v/6 ¥ 1)

10. Convert Cartesian Coordinates to Polar Coordinates:

(@ (1,5) (d) (V2. 5)
(b) (3,7) (e) (V6, %)
(© (2v2, ) M) (2, 4%7)

EECTE

11. Convert Polar Coordinates to Cartesian Coordinates:

@ (3,%) (e) (0,-3)

(b) (=242, 242) M (=2,0

© (~2,0) @ (=2, =2
@ (% %%°) ") (5 %)

12. Define the Hyperbolic Trigonometric Functions in

terms of the Exponential Functions:
@) 3(e" —e™™)
(b) (e +e7)
(©) o
O e

(©) Gy

(f) sinlll(:c)

13. Apply the Basic Hyperbolic Trigonometric Identities

to simplify Expressions:
@ 1
(b) sinh(z +y)
(c) cosh(z +v)
(d) sinh2(2w)
(e) cosh(2z)
(f) coth?(x)



