Review for Exam IV
MATH 1112 Section 54 Spring 2019
Sections Covered: 7.4,7.1,7.2,7.3,7.5,
Calculator Policy: Calculator use may be allowed on part of the exam. When instructions call

for an exact solution, that indicates that a decimal approximation will not be accepted.

Problems marked with a blue asterisk * have detailed solutions.
(1) Consider each trigonometric equation. Determine if the equation is an identity or if it is
conditional (i.e. not an identity). If it is an identity, prove it. If it is not an identity, find at least

one value of the variable for which the equation is not satisfied.

sinw 1+ cosx ) .
= * An identity, see argument below

(a)

1 —cosz sin x

(b) (cosf + sinf)? = 1 Not an identity. Try evaluating the left at T. The left side is 2.

(c) sin? Btan? 8 = tan? B — sin® B An identity. Produce your own argument.

tanx + cotx . .
(d) ———— = secx An identity. Produce your own argument.
cscx

(e) cos?t + cot?t = sintsect Not an identity. Try evaluating the left at Z. The left side is 3

while the right side is 1.

sin sinx 1+ cosx
4a) ——— =
1——cosz 1—cosz \1+cosz

sinz(1 + cos x)

1 —cos?x
sinz(1 + cos x)

sin?
1+ cosx
sinx

(2) Given cos(u—wv) = cosu cos v +sinu sin v and sin(u —v) = sin u cos v —sin v cos u, obtain

expressions for each of the following.



(a) cos(u+v) *

cos(u+v) = cos(u— (—v))
= cosucos(—v) + sinusin(—v)
= cosucosv + sinu(—sinv) (by symmetry)

= COSUCOSV — sinusinv

(b) sin(u+v) = sinu cos v +sin v cos u You should provide details showing how this follows
from the given. One way to get started is to use

sin(u + v) = cos <g — (u +v)> = cos ((g - u) - v)

Now apply the given difference of angles formula for the cosine along with the cofunction
identities.
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(c) cos(2u) = cos®u — sin® u There are three equivlant expressions depending on your ap-

proach.
(d) sin(2u) = 2sinu cos u Again, provide some details to show how this follows from (b).
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(3) Suppose sina = 3 and cos 3 = —2. Futher suppose that < o < rand 7 < 8 < ¥

Evaluate each of the following exactly.

(a) cos(a — ) * See details on the last pages.
2v/24
25
8v3 —1
15

(b) sin(2f) =
(c) sin(a+ p) =

(4) Find an equivalent algebraic expression for each of the following (algebraic meaning with-

out any trigonometric functions).

(a) sin (sin™'(2z))= 2z
(b) cos (sin™'(2z)) * See last pages.
(c) sec (tan™'u)=/u?+ 1



(5) Use the sum of angles formula for the cosine that you obtained in (2)(a) to show that if

f(z) = cosz, then * See last pages.

h h

flx+h)— f(x)  cosa <Cosh— 1

(6) Evaluate each expression exactly.

(a) cos(In(1))=cos(0) =1 (b)

(d) eCos 90° _ 60 -1 (e)

sin™! (Ine) =sin "1 =

e

tan~! (%) = tan"'1 =

sin h
h

(©)

()

o]
etanO — 60 =1

cos t(Inl)=cos ™10 =

(7) Find all solutions of the given trigonometric equation on the interval [0, 27).

(a) 2sinz — 3 =0 {z, 2
(b) sin(2z) + cosz =0 {%, 7 25 L1}

r 3w Bw 7
(c) tan’z =1 {%,f,"—f,f

(d) 2cos®’z — 1 =cosz {072%74%

(e) sinz + 1 = 2cos? x * See last pages.

(8) Evaluate each expression exactly. No calculator is needed for these.

V3 -1
2v/2

(b) cos(80°) cos(20°) + sin(80°) sin(20°) = ;

2-+/3
4

(a) cos(75°) =

(c) sin (%) =
(d) sin(12°) cos(57°) — sin(57°) cos(12°) = —

23
)= 4

Sil=

(e) cos (%

_1-V3

12

4 3

T 27 tan T + tan 2=
() tan (“—’T) * = tan (—+—) = 4 32
l—tan%tem%r

1443

(9) Solve each triangle given the information provided. (We use the standard convention that the

angles A, B, C are opposite sides of length a, b, and c, respectively. Express angles in degrees,

and round all values to the nearest hundredths.

s

2



(a) C=140°,b=1,c=9 B =4.10°, A = 35.90°, a = 8.21

(b) A =35° a = 6,b= 8 There are two triangles. B = 49.89°, C' = 95.11°, ¢ = 10.42, or
B =130.11°, C' = 14.89°, ¢ = 2.69

() a=2,0=3,C=060°c=2.65 A=40.89°, B="79.11°

da=4,b=3,c=6A=236.34°, B =126.38°, C' = 117.28°
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