Study Guide and Review - Chapter 5

Find the exact value of each trigonometric expression.

45. cos 15°
SOLUTION:

Write 15° as the sum or difference of angle measures with cosines that you know.

cosls =cos(45 —30)

=¢os45 cos30 +sind3 sin30

B BB
2 272 2
4 |
\-'Irﬁn+xE
4
ANSWER:
J6 + 2
4
46. sin 345*
SOLUTION:

Write 345° as the sum or difference of angle measures with sines that you know.

sin3ds =sin(300 +45)

=s5in300 cos45 +cos300 sinds

ANSWER:

V2 - 6

4
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47. tan 13T
12
SOLUTION:
13 A K
tan B —tan( 5 -|-4)
1:5111%I +ta11§
= S "
1 —tan?tanz
/3
T4
3
-3
— 3
343
3
343
3z 33
343 3-y3
9—06Y3+3
o 9—3
12 —6y3
o ¥
=2—3
ANSWER:
2- 3
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48. sin I
12

SOLUTION:
o

Write 17 as the sum or difference of angle measures with sines that you know.

A "'?"'.n:] ; [n n]
sin| — [=sin| =+ =
12 34

. m . T
= 8IN — 08 — + CO5 — 510 -~
3 4 3 4

ANSWER:

fei
4

49. cos -E
12

SOLUTION:

. lxn . . .
Write - T} as the sum or difference of angle measures with cosines that you know.

llx ( 4 3;1']
COS—— =CO§| ————
12 6 4

m In
= Q08 — — Q05—+ 51N

6

ANSWER:

5 -3
4
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50. tan 5T
12
SOLUTION:
Write 2T as the sum or difference of angle measures with tangents that you know.
12
5n [ K W)
tan — = tan| — + —
12 \6 4
n T
tan - + tan
= 64
X%
| —tan—tan
6 4
B
T
ke J_,E (n
2
3+43
w3
3—-+3
3
3+ '\."E
3-43
3 NE i 3
3-43 3+43
12+6y3
6
=2443
ANSWER:

2+ 3

Simplify each expression.

I an
51, tan 9 +tan o

T ar
1—tan Etan o

SOLUTION:

m s
tan — + tan F
9 _
=tan

T En“|

m n

I - tan - tan —
9 9

bt ;

=tanm
=0

ANSWER:
0
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52.c0s 24" cos36° —sin24° sin36°
SOLUTION:

cos 24 cos 36 —sin24d sin36 =cos(24 +36)

=056l
|
2
ANSWER:
1
.

53.sin95° cos50“ —cos 95 sin50*

SOLUTION:
sin95 coss0 —cos93 sin50 =sin(95 -350 )
=sind5
J2
& 1
ANSWER:
J2
A
54. cos 28 cos = + sin s sin =
2 12 9 1=
SOLUTION:
2n T .2R. W (L‘t % )
COS— COS— + 51N — SN — = 00§ — ——
9 9 18 L9 I8)
n
=05
6
i
g
ANSWER:
NG
)
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Verify each identity.
55.cos (# +30°) —sin (! +60°) = —sin ¢

SOLUTION:
cos(f + 307 —sin(f 4607

=cosfcos30° —sinfsin30° — (sinfcosb0® 4+ cosfsin607)

3 1., 1. V3

=—o—cosf —=zinf — —zinf — —-cosf

2 2 2 2
= —sinf
ANSWER:
cos(f 4+ 30%) —sin(8 4607

=cosfcos30® —sinfsin30° — (sinfcost0® 4+ cosBsin60)

/3

=—0cosf — l:;inlfi' — l:;inlfi' — —Jcosﬂ
2 2 2 2

= —sinf

I \l dl‘
56. cos| @+~ ]: V2 (cosé —sind)
4/ 2

L

SOLUTION:
f
cm:| £+ E]
L4
R . .. 7 e .
= cosfleos T sinésin P CosineSum Identity
v 4 ' =
= ilr: cosfl - l'll —sinf cos= = Y= andsin = = X2
2 2 4 2 4 2
2 2
=——(cost! —sind) Factor - from each term.
ANSWER:
q:ﬂh'{ i+ ) [ cos ﬁunsE —sini?sin X
L 4) : :
fm -
= cosf - sind
2 A

2 :
= T{;:uh‘f? —s5inf)
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b
57. cos [ [ EJ + :ms{ﬁ‘ + EJ =cost
3 3

SOLUTION:
ccﬂa(ﬁ ——) -I-cm(ﬁ + = )

T s LIE
=coshc os: + smﬁ'sm: + cosfocos= —sinfsin—
3 3 3 3

1 B 1 o W3
—zcosfa‘+ 5 s1n|9+2c05|9 5 sinfd

=cosf

ANSWER:

i b
T n i . T i .
&+ TJ = E{'!Hl!'?l;:ﬂ.‘-i? + mm‘?smj + cum‘?cmj —sinésin =
3 3 3 3 3

A,

Cns{:‘?— %] + o5

= s
= —cos {4 J‘:sin i 4 l cos V3 sin
4 5 - 3

=cosd!
58. Ian(q"} 3“'] tané - |
- tand +1
SOLUTION:
i
tan| &+ E]
L -1
3
tan &+ tan ~
=— Tangent Sum Identity
3n
| - tan &tan
4
tand! -1 4
N P AT tan — = —|
| —tan&-(-1) :
_ tan -1 Simplify.
tané + 1
ANSWER:
1 tan £ + tan
in _
tanL _W 3
%) —tan&tan "
4
_ tanf -1
1-tan@-(-1)
_tand -1
tané + |

Find the values of sin 2#, cos 2#, and tan 2# for the given value and interval.
1
59.cos = —,(0°,90°)
-
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SOLUTION:

. I
Since cosfl = —
3

{2 .2
units from the origin as shown. The y-coordinate of this point is therefore ¥ - o242,

¥

1,2/2)

Using this point, we find that sin & = '— or “’

cosine, and tangent to find sin 2, cos 2/, and tan 2 .

sin 28 = 2sin Pcos
s

(242
3
a2
="

cos2@=2cos" @ -1

Y13

A
3,

A

(1%
=23 -
L3

1
|'aax
9

—

b

o | 2
o

e
9
2tand?
I —tan" &
2(242)
Ul (2 2Y
42
g
W2
7

tan 28 =

ANSWER:

P T )

9 ' 9’ 7
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60. tan & =2, (180°,270°)
SOLUTION:

% 2
If tan & =2, thentan & = ; . Since tan & = ]_ on the interval (180°, 270°), one point on the terminal side of ¢ has

2 | 42
x-coordinate —1 and y-coordinate —2 as shown. The distance from the point to the origin is 2+ o sf'; .

P

NS . : N5 x /5 N
Using this point, we find that sin@ == or - ‘T and cos@ =" or— ”T . Now use the double-angle identities for
r r

sine, cosine, and tangent to find sin 2, cos 2¢/, and tan 26 .
sin 26 = 2sinfcos &

TE[_L@][ V5 )

> 0 2 )

B Lh | da

cos @1

i ==
2| /5

cos 2 =

-
| -

LY :!I_,l
5
2| =|-1

\ 25
10 25

25 25

| el

2tant?
1 —tan” @
2(2)

T 1-2F

tan 26 =
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Find the exact value of each expression.

63.sin75°
SOLUTION:

Notice that 75° is half of 150°. Therefore, apply the half-angle identity for sine, noting that since 75° lies in Quadrant

I, its sine is positive.

150

sin 75 =sin——
o

| —eos1 50

ANSWER:

2+ \."3

[
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64. cos 11m
12

SOLUTION:

Notice that 111; is half of % Therefore, apply the half-angle identity for cosine, noting that since % lies in

Quadrant 11, its cosine is negative.

17
I::-::-:;ﬁ=|:0:aL
12 2
l—l—cos%
2
_ [k
2
I EETE
P
2+y3
2
ANSWER:
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65.tan 67.5°
SOLUTION:

Notice that 67.5° is half of 135°. Therefore, apply the half-angle identity for tangent, noting that since 67.5° lies in

Quadrant I, its tangent is positive.

135°
2

tan67.5° =tan

_ 1—cosl35°

. - ]
5inl35

e+

2
=y2+1
ANSWER:

W2 +1
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66. cos 3T
&

SOLUTION:

Notice that % is half of % Therefore, apply the half-angle identity for cosine, noting that since % lies in
Quadrant 1, its cosine is positive.
£l

4

3T
CosT— =ros

2
_ || l—l—cos%
2

8
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