16. Using a right iriangle with hypotenuse 12 and legs
3 (opposite) and W12 = 3 = V119 (adjacent).
5 /119 5
wi have sin 8 = E,cmﬂ' = T . tan i = T
12 ot = W19
ATTY 5
17. Using a right triangle with hypotenuse 23 and legs
9 {opposite) and WIF — ¥ = VI8 = 837 (adjacent),

12
E'SEH-?.SH:&'-

. @ BT 9
we have sma-ﬁ,cma-ﬁ.tan&l-ﬁ:
P! 23 2T

mﬂ-?.sac&l- Bhf'?IMtH-T-

18. Using a right triangle with hypotenuse 17 and legs
5 (adjacent) and V1T = 52 = %264 = 2456

. _ 2166 5
{opposite), we have Sn# = —=—cosf = o
tan f = ma-iwa —. ot = 3
266 5 2v/66

l?.ﬁ . 1
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Va2 2 V3 3

25, sec 5% = lloos 45° = 14142, Squaring this result yields
2.0000, 50 sec 45° = V2,

26, sin 60F = (L8660, Squaring this result vields
07500 = 304, 50 sin 60° = V34 = /30,

27, cse (wf3) = Usin (wf3) = 11347 Squaring this result
vields 1.3333 or essentially 4,3, so
e (=03) = VA8 = 23 = 2050,

28, tan (w/3) = 1.73205. Squaring this result vields 3.0000, o
tan (w/3) = V3,

For #2040, the answers marked with an asterisk (*) should

be found in pEGREE mode; the rest should be found in Ram-

Ax mode. Since most caleulators do not have the secant, cose-

cant, and cotangent functions built in, the reciprocal versions
of these functions are shown.

29, = 0961 . = 0.141%
I = 0043 3 = 0.430%
35 = 0268 M. o= 0208
1

T4 IE— T
38— = 151 36, —— = 3072
3. — = 0810 — oy = 30

1 1
W, — = 2414 — L =31
tan (=E) an (=10

o w
4LH-3EP“-E ﬂ.ﬂ-ﬂl"-?

43, 0 = 60" = Mo=45t =T

w

45, 8 = gi° = o= 45 = —

o

47, 8 = 30° = ﬂ.ﬂ-ﬂl“—?

=8 wig wiy

m JA.E2

= 2960

15 3
an, x = B o=
* sl cos 397

3
51.}--3—'32&1’8 B2 xr o= 14sind3° = 955
tan 5T7°

[
53, = m e 10dh
For #3558, choose whichever of the following formulas is
appropriate:
a= Ve -E}-fﬁmn-fcm,ﬂ-blmu-

B4 x = S0cosbh® = 2034

lan a

b-hfz-uilcmsu-csm,ﬂ-nunﬁ-ﬁ

b b
em VP +Pm = _a_
cosga  sinfl sina  cosf§
If ome angle is given, subtract from 90 1o find the other angle.

a 123
Shm e SR B,

pm a2 gm0 - =T
sinf  sin2F e

56, a = ¢ sin o = 10sin 41° = 6.56,

h=gccoosa = 10cos41° = T35, 8 = 0F — o = 44°
57. b = atan B = 1558 tan 55° = 2225,

a_ _ 1558
cos B oos 35°
58. b = gtan B = 5ian 597 = 832,

@

o= = 2706 8 = W = o = 35°

coSe 008

59, 0. As ¢ gets smaller and smaller, the side opposite 8 gets
smaller and smaller, so its ratio to the hypotenuse
approaches 0 as a limit.

6. 1. As é gets smaller and smaller, the side adjacent to #
approaches the hypotenuse in lengih, so its ratio to the
hypotenuse approaches 1 as a limit.

6L k= 55 tan 75" = 20526 fi

62 h =5+ 1M tan 8 = 2186 f

o= = 0T, e = 00" = B = 3]%

63 A =12. = 7416

i 547
64 fr o= 130 tan 82.9° = 1H3.70 Mt
65 AC = 100 tan 75°12°42" = 37580 f

66, Connect the three points on the arc to the center of the
circle, forming three triangles, each with hypotenuse 10 ft.
The horizontal legs of the three triangles have lengths
10 cos 675" =0 3827, 10 cos 45 = 7071, and
10 cos 22.5% = 9239 The widths of the four strips
are, therefore,

3827 = 0 = 3827 (sirip A)
7071 = 3827 = 3244 (strip B)
9239 = 7071 = 2168 (strip )
10 — 9239 = (.71 (strip D)
Allen needs to correct his data for strips B and C

67. False. This is only true if # is an acute angle in a right
triangle. {Then it is true by definition.)

68, False. The larger the angle of a triangle, the smaller its
cosine.



Quick Review 4.2
Lr=VF+ e Vip=sy
2 r= VE + 17 = VR = 4013
Lr=%It-8 =6
drmyVE#E=2m ]2 =2y
& 8Af-12™ - 1008in.

il

1 mi 47 .
[N ﬁﬁ ﬁml}.l?mnu

7. a = (0.388)(20.4) = 79152 km

239
Bobo=— = |3895 1
1 £l

oo=133- % = 10101 (no units)y

6.15
1L B=59- T3 = 4 18995 (o units)

Section 4.2 Exercises
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£, The hypotenuse length is V7 + 112 = V170,50

sin f =

T T
6 The adjacent side length is VE — & = V28 = 247 50
F=
'tal-E H‘-—?LBILH-—'S a--i

sin 7708 T ﬁm

wEc o=

>
ﬁ
T.
7. The opposite side length is V117 = 87 = /57 50
. 57 V51 11
sinfl = —— cos i = [anf = ——:psc bl = —

#
1 ﬁ' 8 57
11
sl = — cotl = —
r

Il
spC M = —— i o=
VT

Section 4.2 Trigonometric Functions of Acute Angles 167
8. The adjacent side length is %/13° — 0 = V&8 = 2/22,
fry

; Q 222 Q 13
s sinf o= — Cos @ = L fan f o= —— s = —,
13 13 34737 9
sec o= i col # = EVHE
ey O
9. Using a right triangle with hypotenuse 7 and legs 3
{opposite) and %' T* = 3 = V40 = 2310 (adjacent),
) 3 210 3
we havesin = S, cos | = —— tan i = ——
7 7 210
2210

7 7
mﬂ-?mﬂ- col o=

2310 3
1. Using a right triangle with hypotenuse 3 and legs 2
(opposite) and VI E a V5 {adjacent]). we have
. 2 2
sin f 3_,-:::.&# 3 -, tan @ ﬁ.mﬂ 3

BECH = 3 ool B o= 3
VE 2
11. Using a right triangle with hypotenuse 11 and legs 5
{adjacent) and %112 = 52 = /06 = 43/6 (oppesite),

wchauesinﬂ-dujgmiu- 3 t.a.ntr-ﬂ*
117 117 57
cac i = U S.EEH‘-EEDI.H-L
v 5 v

1L, Using a might triangle with hypotenuse 8 and legs 5
{adjacent) and V& — £ = V30 tqinﬂmil.c}.m: have

#
cE . —

Ve

sin =

. # = = fan # =
cos 5 an

g 5
sech = —col il = —.

R T
1% Using a right triangle with legs 5 {opposite) and
9 (adjacent) and hypotenise V5 + O = /106, we have

sin = 3 oos # o= 2 m&-imﬂ-hlm
106 106 v ’
W 1 9

EEH-T.MIH-;.

14, Using a right triangle with legs 12 (opposite) and

13 {adjacent) and hypotenuse %12% + 13 = /313,
12
we havesin = —= cos f = —— tanf = —;
313 313 13
s h = %313 N %313 ot = 13
ER 12°

15, Using a right triangle with legs 3 {opposite) and
11 {adjacent) and hypotenuse CIFETENEVTT

3 11 3
we have sin § = =— cos i = tan f o= =—
%130 %130 1
V130 /130 11
MH-T,EEH-T.NI-H-T.



