Math 127 Chapter 5 Review Worksheet

Trigonometry - Chapter 5 Review

Name

MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

Complete the identity.

=7

1) secx -
secx

A) sec xcscx B) -2 tan? x C)1l+cotx
1 1
SeCX ——— = —"—C0SX
sec cos x
cos x 1 cos? x
= —CcosXx = —
cos x cos x co cosx
1-c 2x sin? x ] sin x
= = = Sinx
cos x cos x cosx
=sinx- tanx
2 tan(m-6) =7
(A)-tan® B) cot & C) -cot 8
tan —tanp
tan (a — =
( '8) 1+tana tanf
tanm — tan @ 0—tané
tan (r — 0) =

1+ tanm tan @ 1+0-(tan®)

1)
@sin X tan x
Answer D
2)
D) tan 8
= —tan0
Answer A

SHORT ANSWER. Write the word or phrase that best completes each statement or answers the question.

Use a half-angle formula to find the exact value of the expression.
51
12

s () -

3) cos

& 1 + cos2® 142V3 \/_ 2-13
COS — = 6 —: L:
12 2 2 2
N& 2
Note \/ 223 V3-2v3+1 _ V3-1)" 31
ore 2V2 zf T 2V2

)

1+ cos@ 5m | . 5
+ — Note that ) isin Quadrant 1, so: cos IV >0

2-V3 _VJ2-3
4 2
v2 _Ve-vz2 .
F , which is also correct.
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Math 127 Chapter 5 Review Worksheet Name

Use trigonometric identities to find the exact value.
tan 40° + tan 1107

) T tan40° tan 110° 4

tana + tanf
tan (a + B) =7

—tana tanf

&

tan40°+ tan110°
= tan (40°+ 110°) = tan150° = — —
1-—tan40° tan110° 3

Solve the equation on the interval [0, 271).
5) 2 sin x = sin x 5)
2sin?x = sinx
2sin’x —sinx =0
sinx (2sinx—1)=0
6

sinx =0 or (2sinx—1)=0

o2

. 1
x=0T sinx =~

5w

3
X=-,—
6’ 6

Use the given information to find the exact value of the expression.

6) cos 8 = %, @ liesin quadrantIV  Find sin 26. 6)

sin280 = 2-sinf - cos @

_ —20 21
sin26 = 2 - E E
-840
~ 841
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Math 127 Chapter 5 Review Worksheet

7) sin @ = % 6 lies T qiiadeant Tl Find tan20;

24 48

ngg — 20 2:(-%) _ —77 336

MY = T anze 242 =527 527
1-(-%) ®

Use the given information to find the exact value of the trigonometric function.

8) sec 8 =4, B lies in quadrant [ Find cos g

secOH =4
1

cosf =

Name

1
secC 4

Z]
Note that @ is in Quadrant 1, so > is in Quadrant 1.

0 1 + cos@

[\CIN NS,
vl

Verify the identity.

9) csc2u - cos 1 sec u= cot? u

csc?u — cosusecu = cot?u

1 1

— ——cosu-

sin“u cosu
1

sin?u

1 sin?u

sinu  sin?u

cos?u

sin?u

cot’u = cot?u

8)

9)
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Math 127 Chapter 5 Review Worksheet Name

10) sinfa - ) cos(ac + f) =sina cos o - sin f cos 5 10

sin(a — B) cos(a + B) = sina cosa — sin f§ cos f
(sinacosf — cosasinf) (cosacosf — sinasinf)

sinacosffcosacosff — sinacosf sinasinff — cosasinf cosacosf
+ cosasinf sinasinf

sinacosacos?ff — sin?asinfcosf — cos?asinfcosf + sinacosasin?f
(sina cos a cos? f + sina cosasin? f) — (sin? asin B cos B + cos? a sin B cos )
sina cos a (cos? B + sin? ) — (sin? @ + cos? a) sin B cos B

sinacosa (1) — (1)sinpfcospf

sinacosa —sinf cosf =sinacosa —sinfB cosf
11)tan 8 - csc B = sec B 11)
tan@ -+ cscH = secH
sinf 1
cosf sin@
1

cos
secO = sec@

12) cos 48 =2 cosZ{ZB) -1 (Start with left-hand side) 12)

Note that 46 = 2(26)

Use the formula: cos 2a = 2cos?a — 1. Let @ = 26. Then,
cos 48 = 2cos?(20) — 1
2c0s?(20)—1 =2cos?*(20)-1
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Use the formula: sin(a — ) = sina cosf — cosasinf

3w
sin (——9) = —cos@

2
) (37‘[) p <3n) .
sin > coS cos > sin

(=1)cosf8 — (0)siné

—cos0 = —cos0

Use the graph to complete the identity.
14)‘14-_t'.*nrr.-;:':+ sinx _,
sin x l+cosx

Let’s take a look at the graph. The “loopy-
ness” of the graph indicates it is either the
secant or cosecant function. Since the
vertical asymptotes are at integral multiples
of T (e.g., —m, 0,7, ... ), this indicates the
graph relates to the sine function. The
cosecant function is the inverse of the sine
function, so let’s work with that.

Next, the graph’s relative minima are at

y = 2 and relative maxima areat y = =2,
indicating an amplitude of 2. So, we would
expect this graph to be: y = 2cscx.

13)
14)
Verification:
1+ cosx sin x
- + =2cscx
sin x 1+ cosx
1+cosx 14 cosx sin x sin x
1+ cosx sin x 1+ cosx sinx
(1 + cosx)? + sin? x

(14 cosx)sinx

1+ 2 cosx + cos? x + sin® x

(14 cosx)sinx

2+ 2cosx
(14 cosx)sinx

2 (1 + cosx)
(14 cosx)sinx

2
sin x

2cscx =2cscx
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Use a half-angle formula to find the exact value of the expression.

15) tan 105°
. (9) 1 - cos 6
an 2)  sin#@
1-— _V3 2+4/3
1 — cos210° 2 —
tan(105°) = = =

sin 210°

|

N =
|

N =

Use the figure to find the exact value of the trigonometric function.

16) Find sin 26.
13
12
h [
5
20 2 sin @ 9=2 12 5 120
sin = 2sinfcosf =2-——=——
13 13 169
Find all solutions of the equation.
17) cos x =0
m w37
cosx =0 at {x= R T —,...}
2’ 27 2
We summarize this by saying: x=§+n7‘t Note:

. 3
Alternatively: x = g + 2nm, 7" + 2nm

Solve the equation on the interval [0, 27).
18) cot? x cos x = cot? x

cot? x cosx = cot? x
cot?xcosx —cot?x =0

cot?x (cosx —1) =0

Name
15)
= -2-+3
16)
17)
nis any integer
18)

Note that when the function
is set equal to zero, it is not
enough to identify where

cotx = 0 or cosx = 1 each factor of the function is
equal to zero. You must also
T 3T
X = {5,7} x = 0 (but see below) identify where each factor

x # {0,m} because cotx does not exist where sinx = 0

. . . m 3m
Collecting the various solutions, x = {5,7}

does not exist and exclude
those values from the final
solution.
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Solve the equation on the interval [0, 27).

19) sin 3x =0 19)

This boils down to: 3x = {0, m, 2, 37, 47, 57 }

Divide this by 3 to get: x = {0,%,2?”,11,%”,5?”}

Note that there are 6 solutions because the usual number of solutions (i.e., 2) is multiplied by
the coefficient of the variable, i.e., k = 3.

20) sin{x + %] . sir{x . %] =1 20)

Use the identities:
sin(a + ) = sinacos B + sinf cosa

sin(a — B) = sina cos B — sin B cos a

sin(x+%)—sin(x—%) =1

(sin X COS (g) + sin (g) cos x) — (sin X COS (%) —sin (g) cos x) =1

2 sin (g) cosx =1

2-—-cosx=1
2
cosx =1
x=0
21) c052x:% 21)
This boils down to: 2x = {E,E,g—n,i}
4’ 4 4’ 4

Divide this by 2 to get: x = {" /m 9m 15”}

8’8’8’ 8
Note that there are 4 solutions because the usual number of solutions (i.e., 2) is multiplied by
the coefficient of the variable, i.e., k = 2.
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22) cosx+2cosxsinx =0

cosx (14 2sinx) =0

Name

22)

cosx =0 or (14 2sinx) =0
T 3T . 1 =
xX=-,— sinx = —= 6
22 2
- 4R
X =—,—
6 6
n 7t 3n 117w bt
x:_y_y_y_ 0
2 6 2 6

Note: The following problem 23 is omitted in 2026. You may skip it if you wish.

Solve the problem.

23) An airplane flying faster than the speed of sound creates sound waves that form a cone. If 23)
ais the vertex angle of the cone and m is the Mach number for the speed of the plane, then

o

sin T el (m > 1). Write the formula to calculate the Mach number if a = 90°.
m

sin (%) = %
_ 1
" sin (%)
1
m=""90°
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Use the figure to find the exact value of the trigonometric function.

24) Find tan 26. 24)
25
24
e
7
24 48
29 = 20 2 (%) 7 336
. 1— tan?6 242 =527 527
(7)) ®

Use the graph to complete the identity.
25) (sec x + tan x) (sec x - tan x) 8
sec x

? 25)

3 i L N m

This function looks like y = cos x, so let’s try to show:

(secx + tanx)(secx — tan x)

= cosXx
secx
sec? x —tan® x
secx
(1 + tan?x) —tan® x
secx
1
secx
cos x = COS X
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MULTIPLE CHOICE. Choose the one alternative that best completes the statement or answers the question.

cosxtanx - 2Ztan x + Scos x - 10

26) ? 26)

tanx + 5 —

A)sinx-5 osx—Z C) sin x + 5cos x D)cosx+2

cosxtanx —2tanx + 5cosx — 10  tanx (cosx — 2) + 5(cosx — 2)

tanx + 5 tanx + 5
(tanx + 5) (cosx — 2)
- tanx + 5
=cosx — 2
Answer B
Note: The graph of this function should have holes in all locations where tanx = —5

(approximately —1.3734 4 nm radians), since at these points the denominator of the
expression would be zero. | don’t see any holes in the graph, but maybe they are too small for

me to see. @
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