Section 5.6 Exercises
L Giovern: B = 131%,c = B g = 13 — an SAS case.

b= W + ¢ = Zoccos B = VIa0A60 = 19.2
t'--_m"(": + b=
2ok
A= 180* = (B + ) = 307
L Goven o = 42* b o= 12 g = 14 — an SAS case

) mocoss (0L949) = 18.3%

com Wit 4 b= Jabeos C = VO30 = 08
b4 =
2

B o= 180" = (A + ) = §1.7"

A Givercra =27 b = 19 ¢ = 34 — am 555 case.
b2 =gt
2
&+ =
larc

€ - 18 = (A + B) = 60",

d Gioverca = 28 b = 35 ¢ = 17 — am 555 case.
b4 =
2
a4 = b
lac

€ - 18 = (A + B) = 286"
S Goven: A = 55 b= 12 ¢ = 7 — an 5AS case.

A= 1:4:!."[: ) recos™H0UUAT) = RO

A= cm"[i ) B o™ (0LI2E) = ThEY

B= -_-m."[ } mocoss ((LT2R) & 437

A= um'”[i ) e cos (0L613) = 52.2%

B= -_-m.-'( ) F pos™{=0150) = 092"

a = W 4 ot = 2hecos A = VA3 = 9K
a o+ = N
2ac

C o= 180" = (A + B) == 357
G Cinvern: B o= 35% o= 43 ¢ = 1% — an SAS case.

bom Wak 4 oot = e ook B o WRTLS0S = 205
a o+ =2
2ok

A= 180" = (B + ) = 1233

T Givernca = 12, b = 2] = 95* — an SAS cse
com Va4 b = 2abeos O = VEIRGE = 251

b=t
2

B o= 180" = (A + ) = 565"

B= -u.'nl."( ) Fepos™ (01T} R RELE®

- m-'[ ) m cos™(0.929) = 217"

A= cm':[i ) R cos (D.ETY9) = 28.5%
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B Givench = 22 ¢ o= 31, A = 52* — an 5AS cme.

a= Vb 4 = Zbeoms A = V1255167 = 35.4;
H_m_:(uz-l-:t—bt
Zire
o= 180 = (A + B) = 600%
4 Mo tnangles possible (@ + ¢ = b).
Tk Mo trangles possible (a + b < ).
1L Givenca = 32 b = Th ¢ = bl — an 558 case.

A= m“(%‘} = pos™ ((LO0) = 24.6%

o 4 = B
- =1 e ——
o225
o= 180" — (A 4+ B) = 582
1L Mo trnangles possible (o + b =< o).
Exercises #1316 are 554 cases, and cam be solved with asther
the law of sanes or the law of cosines. The law of cosines
soluton s shown,
138 Ghivenc A = d2* g = 7 b = 1l = an 55A case. Salve
the quadratic equation 7° = 10F 4+ & = 2{1l)c cos 47,
or o = (1482 .. Jc 4 51 = [k there are two posilive
e =
- T—

] re pos V0 TER) = 3T.0%

) re s~ =L 160) = 992

solutions: 9457 or 5.376. Smee cos B =

o, B WS, By o cos(00294) = T2, and
Oy = IB0* = (A 4 B)) = 65.1%

o
£y B 5, By e cos{=0204) = 107.1%, and
Oy o= THO* = (A 4 B,) = 30.9%

14 Givenc A = 57 g = 11, b = 1) = an 554 case. Solve
the quadratic equation 11° = 10F 4 &8 = 2{ 10} cos 57,
or & = (10843 )e = 21 = ik there B one posilive

@+t = b

e
B e ocod (0647) = 40.7% and C = 180F = (A 4 B)

= 7335

15 Givenc A = 63* g = %A, b= 111 — an 554 case. Solve
the gquadratic equation
BET = 10117 4 & = 2{11.10c cos 63, or
e = (1007%)c + 49.25 = ik there are no real solulions, so
there s no irangle.

16 Givenc A = 71", a = 93 b = 55 — an 55A case. Solve
the quadratic equation
037 = B 4 & = HES)e cox TI®, or
¢ = [5.535)c = 1424 = 0t there is one posilive

+ -
2
B e cos~[0503) r2 SUR® and = 180" = [A + B)
= 4U2*,

17 Givenc A = 47 b= 32 r = 19 — an 5A% cEHe.
a= Wi 4 & = 2hecos A = W S556R89 R 15573,
g0 Area = VA3 307 = 22233 i (using Heron's

solution ¢ = 126, Since cos § =

solution: ¢ = T4, Smee oo B o=

1 1
formula). Or, use Area = Shesin A = S(32)(19)
gin 47* = 223300 B

1B Girven: A = 52 b= 14, = 21 — an SAS case.
o= 4 = Mheoos A e V274001 a0 165K,
o Area =V IM1E35 = 11584 m? (using Heron's

formuls). Or, e Area = ;-:x i A = %{14}{3}
sdm 52% = 11584 m

19 Girven: B = 10*, g = WL e = 22 = an SAS case.
b= a4 & = Zacom B & VWV EATY55 = 25845,
so Area R W 11659462 & 10798 em.® (usng Heron's
Toremula). Or, wse Ares = ;—m: sm B = %{lﬂ}{ﬂ}
sn 1% = 10798 cm?,

2 Giovens o = 112* g = 1B b= 51 — an SAS case.
o= Wi + b = Zoheos C = V30128 = 6011,
so Area 5= V1B &= 426 in? (using Heron's
formuls) Or, s Ares = %;b sin € = S{18) (5.1)

sin 1127 = 4.26 in.
For #21-2E a inangle can be lormed fa 4+ b= ca $ c < b
and & + ¢ = o

17
y=- = Area = WRA93TS = 1K,

4]
L 5= T:.-"u'ua = % A3 NETS e 1741

23, Mo tnanghe 1% formed (o 4 b = ).

4 5 = 27 Area = V12960 = 3610 = 11384,
25 g o= 3604 Area = W46, TH 3464 = 21615,
26. Mo wrangle is formed (o + b < ).

2T, 5 = 4215 Area = WOURATI 1ESE = 31408,
B r o= 23E: Areay 10,269.224 5 10034,

29 Leta =4 b = 5, and ¢ = 6. The largest angle &
opposate the largest side, so we call it C. Since
w4 b= f 1
T.L = i (E} = R1EIY
e 1445 radians,
30, The shorer diagonal splits the parallelogram into two
(congruent) trangles with @ = 26, B = 30* and ¢ = 15

The disgonal has length b = Vo' + 8 = 2or cos B
R V272591 = 165 1L

3. Following the method of Example 3, divide the hesagon mio
six treangles. Each has two 12-inch sides that form a 60

anghe.
B X %{]IJ{]IJﬁn 60 = 216%/3 = 374.1 square inches.

cos -

AL Following the method of Example 3, divide the nonagon
inlo nine inangles. Each has two kinch sides that form a
A angle.

1
9 % S(10)(10)sin 40° = 289.3 square inches.



In the figure, a = 12 and so 5 = 12 sec 30° = §V/3
The area of the hexagon is

6 x %{HVE}{HVE} sin B0 = 2883

2 O K square inches,

In the hgure. o = W and so 5 = 10 sec 207, The area of
the nomagon i3

4w %[]u s 20 Y] 10 s 207 san 407 = 32T 6 square inches.

A5, Given: O = 54° BC = g = l%ﬂf = f o= 11 — an
SAS case. A == 4 b = Zabeos
B W 1T R OSY == 130042 1
36, ja) The home-lo-second segment is he hvpolenuse of
a right triangle, so the distance [rom the pitcher's
rubber tosecond base 12 W2 = 605 = 66K L Ths
15 & bit more than
o= YVallSS & G = 2{A0.S W) cos 45°
r W S0 EST = 63T L

: -
%‘) = pos™ | =0049)

ib) & = mu"‘(
R U2 EE
37, (a) ¢ = VAF + BIF = 2(40){60) cos 45*
me VIRO5 SR = 42.5 1.

(h) The home-lo-second segment 1% the hypolenose of &
right triangle. 0 the distance [rom the pitcher’s
rubber Lo second base 1 6002 = 4 = 44910,

fjiilﬁ)kmﬁﬁ_mﬂ”

ic) B = mu"‘(
CRERCE
AR Chivenca = 175, 6 = S60, and © = T3* An SAS case, w0

AR = ¢ = Wam 4 I = Zoheos C = V707 p43.551
e K412 M

. f
3 (a) Using right AACE, mf CAE = [a.n"(ﬁ)
1
- =1 2 i
Lan [:3) e 1847,

(h) Using A = 18435° we have an 5AS case, &0
DF = 3ot & 127 = 30)(12) cos A = V084
LT

ie) EF = W18 4 127 = 2{18){12) cos A = V5E.168
= Th L

i Afer two bours, the planes have traveled 700 and 7600
miles, and the angle between them is 22.5% 50 the

distance i VIO & Te0H = 207000 760) cos 22 5
R VR4 592177 = 2908 mi.
4L AE = 73 & 65 = 2{TI65) cos 5
= /156,35 = 125 wil.
4L mg HAB = 135* a0
HE = W2IF & 0F = 2{20){20) cos 135
= V1365685 = 37.0 fi

Mote that Af = the hypotenuse of an equilateral right
El) -
triangle with leg length Vi 1002, and T is the

hypetenuse of an equilateral right iriangle wath leg length
— =

M0+ 1W0V2. 50 HE = V2(20 + 100v2) = 4831

Finally, usang rnght AHAD with leg lengths

HA = 200t and AD = HC = 483 1, we have

HD = VHAT 3 AR = 52311
A AEmcm VEF P VIR AC = b= VIEF
- V10, and BC = o= VIE+ B = V3 s0
p+e-s}

. =1
mfCAR = A = cog ( e

- L-r:ﬂ"( ) = AT

150
4L AABC is a right iangle (C = 90°), with BC = a
= WE L E o3I and AC = b= Lan AB = ¢

- m-sms-mim_m—{lj

3
R 05",

45, True. By the law of cosines, i 4 ¢ = 2be cos A = o,
which is a posstive aumber. Since & + & = 2hecos A =
it follows that B° 4+ ¢ > 2be cos AL

46, True. The dizgonal oppossie angle 6 sphits the parallelogram

, 1
inlo iwo congruent tiangles, each with area < ab sin 6.

[

47, Following the method of Example 3, divide the
dodecagon into 12 rangles. Each has two 12-inch sides
that form a 30 angle.

12 %[113[113 sin 30° = 432

The answer 15 B
48 The semiperimeter is s = (7 + B + 9)/2 = 12. Then by
Heron's formula, A = VI2(1Z = T)(12 = EN12 = )
= 12%/5. The answer is B

49, Afer 30 minutes, the first boat has traveled 12 mibes and the
second has traveled 16 miles. By the law of cosines, the
two boals age W12 4 162 = 2[12){16]) cos 110° = 2305
miles apart. The answer s O




