Chapter 0
0-1 Homework Solutions

1. In AABC, mzZC=90°,a=60and c =61
a’+b*>=c?>60%+b*=612>b=612-60% =11

ol 11 03800

sin B—6lemLB—sm al- 10.389
60 160 .

smA—a—nnéA sin 5—79.611

2. In ABFT, m/T =90°,b=16and f=13
P2+ f2=12 5162 +132 =1> > 1 =162 +13* =517 =28.615

sin B= %% mZB=sin 153_ —50.906°

. 13 . 13
F=—— /F =sin™!
N AR N VA

3. In AJEQ, mZ0Q=90°,j=2andg=>5
Pret=g* 522+ =525 e=+12-22 =21=4.583

sinJ = % ml) = sin‘I%: 235780

sinE = g mZE =sin™! £ = 66.442°

e= J21=4.583, msJ)= 23.5780, mZE = 66.442°

=39.094°

4. In AMUG, mZU=90°, m=u=38
m*+g>=u*—>8"+g>=8>—>r=/8-82=0
No such triangle
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16 km

42 km

162 +42% =d?> —> d =+8% — 8% = 44 944 km So, yes, she can make it.

_E -1 E _ o
tanA—42etan (42j—20.854

0. A telephone pole falls and crashes into your car, shearing off the top 12 feet
of the pole. If the base of the pole was originally 18 feet from your car, and
your car is 5 feet tall, find the angle of inclination and the original height of
the pole. Draw a diagram first.

15.524°; h =30.682’

2,12 2
CcOS C:%
CcoS Y:w

2(6)(9)
cos Y =.6296...

mZY =50977
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0-2 Homework Solutions
1. In AABC, mzC=35°,a=6and b=7, find c.

a’>+b*—2abcosC =c?
62 +7%— 2(6)(7)cos35°= c?
136-+49—(68.809) =

c?=16.191
c = 4024
c=4.024

2. In ADEF, mzD =130°,e=10 and f= 8, find d.

e’ + f*—2efcosD = d>
10%+8%—2(10)(8)cos130°=d?
100+ 64 —(-102.846)=d’

d* =266.846
d=16.335

3. In AMZK , mzK =13°, m =5 and z =61, find £.

m?+z>—2mzcos K = k?
52 +612-2(5)(61)cos130° = k>
25+3721-(~392.100) = &>

k* =4138.100
k=56.139

4. In APDQ, msP =114°,d=17 and g = 45, find p.

d*+q*—2dgcos P = p*
172 +45% =2(17)(45)cos114° = p*
289+2025—(-622.307)= p

p?=2936.308
p=54.188
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5.

cosB=

cosB=

In ABFD,b=5,d=6and f=9, find msB.

d2 +f2 _b2
2df
6°+9% -5

2(6)(9)

cosB=0.852
mZB=cos™ (0.852) =31.586°

6.

cosD=

cosD=

InABFD,b=5,d=6and /=9, find msD.

b2+f2_d2
2df
52+92-6°

2(5)(9)

cosD=0.778
msD =cos™! (0.778) =38.942°

7.

2 2
+m-—a
cosAz—J

InAJAM ,j=9,m=11and a =17, find msA.

2

2jm
cosA = 92+112-172
2(9)(11)
cosA=-0.439

mZA=cos™! (—0 .439) =116.065°

8.

In AKRQ, k=8,r=15and q = 6, find msR.



2,2 .2
CosR:w

2kqg
cosR = w
2(8)(6)
cosR=-1.303

mZR = cos™ (—1 .303) = no solution

There is no such triangle.
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0-3 Homework Solutions
1. In AABC, m£C=35°, m/ZA=46°,andb =7
Given the two angles, m/B=96° because the three angles of a triangle add to 180°.

a T _ ¢
sin46°  sin96°  sin35°

a 7 _ Tsin46°
460 sm96° 4T smoge > V8
c 7 _ 78135 — 4065

sin35°  sin96° < sin96°

Area= absin C=(5.098)(7)sin 35°=10.234

2. In ADEF, mZD=35°, m/ZE=47°,and = 8.

Given the two angles, m/F=98° because the three angles of a triangle add to
180°.

d e 8
sin35°  sin47° sin98°
d 8 _ 8sin35°
sn35°  sm98° 4T sinoge O34
e 8 _ 8sin47°

Sn47° " smog° ¢~ smoge > 08

Area= absin C = (5.908)(4.634)sin 98°=13.556

3. In AMOK, mZK =63°, m=35, and mZL=61°.
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Given the two angles, m/M=56° because the three angles of a triangle add to
180°.

kK 5 = m
sin63°  sin56° sin61°

k _ 5 k= 5s8in63°
sin63°  sin56° sin56°

5 _m 5sin56°
sin56° sin61° sin61°

=5.374

=5.275

Area = labsin C= 1

: 5(5:374)(5.275)sin 56°=11.750

4. In APDQ, m/P=114°, m£D=17°D =17° and q = 45.

Given the two angles, m£(0=59° because the three angles of a triangle add to
180°.

p _ d _ 45
sin114° sinl7°  sin59°

p _ 45 _ 45sin114°

Snl14°  sn59° P "smsge - >+471
d 45 _ 45sin17° _
sinl7°  sin59° d= sin59° 17433

Area=2 absin C = (54471)(17.433)sin 59°=358 328

5. In ABFC, m£B=135°, m£C=29°,and ¢ = 6.

Given the two angles, m/F=26° because the three angles of a triangle add to
180°.
b _ f _ 6
sin135°  sin29°  sin26°
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b _ 6 L h= 6sin135°
sin135° sin26° sin26°

f _ 6 _ 6s1n29°
sin29°  sin26° f= sin26°

=8.751

=3411

Area=2 absin C = 5(8.751)(3 411)sin 26°=7.236

6. In ARCO, m/R=33°, mZQ=57° and q = 11.

Given the two angles, mZC=90° because the three angles of a triangle add to
180°.
ro_ 11 _ ¢
sin33°  sin57° sin90° -

11 c

11 11sin33° =
r =07 7 143 5in57°  sin90°

sin33° - sin57° c=r sin57°

=c—>c=13.116

Area=2 absin C =(7.143)(11)sin 90° = 39.289

S:5+6+9:
2

Area of ABFD = [(s)(s=b)(s— f)(s—d) =/(10)(5)(4)(1) =14.142

7. 10.

,_8+15+6
T2

Area of AKRV = \/(S)(S— k)(s—r)(s—v) = \/(14.5)(6.5)(—0.5)(7.5) =dne

8. =14.5

(917411
- 2

Area of AJAM = [(s)(s— j)(s— a)(s—m)=,/(18.5)(9.5)(1.5)(2.5) = 44.466

9. =18.5

1X



26.574°
il _
mZE =sin '447_{153.4260}

0-4 Homework Solutions

1. In AKRD,k=8,r=15and msZK =31°.

15 8 . 15sin31° _ [ 74.949°
sinkesinare  SMRETTgT =090 mak = { 105.051°
Because the three angles of a triangle add to 180°,
e = | 140490 o[ 74051°
105.051° 43.949°
d 8 _ 8sin74.051° _
Sn74051° sin3l° 9T sn3re 4934
d 8 _ 8sin43.949°
Sind3.949° ~sin31° 9= sn3re L0780
74.949° 74.051° 14.934
" { 10s5051° " { 43.949° { 10.780
2. In ADEF, m/D=35°,d=11and f=38.
18 . 11sin35° [ 520610
sinF _sin3se o= =078 o malk = { 125.941°

Because the three angles of a triangle add to 180°,

52.061° 91.939°
" { 125.939° " { 19.061°
e 8 . _8sin91.939°

Sn01930 —sin35° "¢~ sn3se 0%



e _ 8 _)e:8sin19.061°
sin19.061 sin35° sin 35°

=4.555

52.061°

125.941°

/F =
m { 19.061° 4555

, szz{ 91.939° e:{ 15.940

3. In AMYK, mZK =163°, m=5 and k = 8.

5 8 5sin163°

— g = 2SIl65”T _) 10.529°
sinM_sin163°ﬁsmM_ 2 0.789 — msLM {

169.471°

Because the three angles of a triangle add to 180°,

msM ={ 10.529° em4Y={ 6'471.
169.471° no solution

y ___8 _ 8sin6471° _
Sn6471°  smi65° YT Temigze o083

mZY =10.529°, m£Z L =6471°, y=3.083

4. In APDQ, m/P=64°,d=17 andp = 6.

17 6 %st=17sm64

SinD _ Sin6a° 6 =2.547 — m4D = no solution

There is no such triangle.

5. In ABFC, mZB=35°,c=6andb=35.

sinC _ sin35°

_ _ 6sin35°
6 5

43.495°

inC
—sm 137.505°

=0.688 - m£LC ={
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Because the three angles of a triangle add to 180°,

mic= i mer=| i

sinlO{.SOSO = sin535° —/= SSirslilr? 3%50050 =8.542

7o s = e =117
e | S mer- [0 1
6. In ARCQ, mZR=30°,1r=5and q = 10.

SianQ = Sin5300 —>sinQ = H)Sisﬂ:le mZQ=90°

Because the three angles of a triangle add to 180°, m~ZC =60°.

ARCQ i1s a 30°-60°-90° triangle with a hypotenuse of 10. So ¢= 543.

7. In AJAT,j=9,a=17and t=11.

a*+b*—2abcosC =c?
112 +17* =2(11)(17)cos J =9°
os) o LZF172-97
2(11)(17)
mZJ =cos™ 0.880 =28.396°

=0.880

X1



a*+b*—2abcosC =c?
117 +92-2(11)(9)cosA=17°
_1P+9° 177
COsA= 2(11)(9) =-0.439

mZA=cos™ (—0.439)=117.065°

The three angles add to 180°, so m/T =35.539°.

8. In AKRC, k=8, r=15and m~s2C =76°.

k*+r?=2krcosC = c?
8% +15%—-2(8)(15)cos 76°=¢>
c?=230.939
c=15.197

msK =30.717°, msR =73.283°, ¢ =15.197
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0-5: Mathematical Modeling with Triangles

0-5 Homework Solutions

1. First, break the picture into two triangles:
B B 100'
T 19° 1610 12 A
b a
P P
In AABP, we can solve for a by the Law of Sines:
a 100 100sin15°
— 40 = =— =————=371.032
mZP=4°. Gn19°~ sing° ¢ sin4°
In the right triangle, we can solve for b by SOHCAHTOA:
b=371.032sin19°=120.796 ft
2. The given information is ASA, so the Law of Sines is the formula to use.

Because the three angles of a triangle add to 180°, m£T =79°

200 b b= 200sin48

079 " snag 0T Temo - LAl

200 a _ 200sin53

Sn79 " sn53 4T Tem7g 102717

3. A parallelogram has sides of 18 and 26, and an angle of 39°. Find the length
of the longer diagonal and the area of the parallelogram.

X1V



26

39°
18%+26%-2(18)(26)cos141°=d>
d* =1727.400
d=41562

1 o
AreazzabsmC=§(26)(18)sm 141°=147.261

4. First, draw a picture:

The information is SAS, so the Law of Cosines 1s the correct formula:

d*=1.5%+0.25”~2(1.5)(0.25)cos140°=2.127 — d = 1.699miles

5a) 30%+x”—2(30)(x)cos58°=20> - x> —31.795x+500=0

31795 +,(31.795> - 4(1)(500)
- 2

X = no solution
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b) 30°+x*-2(30)(x)c0s28°=20> —» x> —52.977x+500 =0

_ 52.977+,/52.977% - 4(1)(500)
B 2

X =40.688 or 12.689

6. A surveyor measures three sides of a triangular field and finds them to be
102', 176' and 247'. What is the area of the field?

102+176+247
§= >

Area of A= [(s)(s—j)(s—a)(s—m)=(262.5)(160.5)(86.5)(15.5) = 7515.815 i’

=262.5

7. A trucker on HWY 280 has a CB radio with a range of 5 miles. HWY 280
intersects HWY 85 at a 32° angle. When the trucker is 6 miles south of the
intersection, between what two distances from the intersection can another trucker
on HWY 85 receive the signal?

sinC sin32° ) 6sin32°
= —sinC =

6 5 5

39.487°
141.513°

=0.636 > m4C={

Because the three angles of a triangle add to 180°,

méCz{ 39.487° %,MA:{ 108.513°

1415130 64870
S __5 _ 5sin108.513° _
Sn108513° _sin3se Y T am3ze oY
S __ 5, 5sin7495
sn7.495° sn3e ) T ez 1%

8. Redraw the picture with the diagonal from A to C.
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1500 A

d? =1500% +1250% —2(1500)(1250)cos100° — d = 2112.742

sinA  sin100° ) 1250sin100°
InmA=—"—————

In AACD, 1250~ 2112742 ™4~ 5112742

=0.583 > mLA=35.638°

mZCAB=85-35.638=49.362°.

In ACAB, a*=2112.742> +1300> —2(2112.742)(1300)cos100° —
a=1605.056

sinB ) 2112.742s5in49.362°
=—sinB=

212742 o iee - =0.999 — m/B=87.867

The four angles add to 360°, therefore, m/C =87.713°

For ACAD., s= 1250+1500+2112.472 — 9431235 and

2
Area of ACAD =,[(2431.235)(1181.235)(931.235)(318.764) = 923,286.243 i

For ACAB, s:2112'472+1300+1605'056:2508.764 and

2
Area of ACAD= \/(2508.764)(396.292)(1208.764)(903.708) =1,042,131.154 f*

Total area of the quadrilateral =1,965,417.397 f#*
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Chapter 0 Test

Directions: Round at 3 decimal places. Show all setups and all work (and make
sure it’s both legible and well organized. Draw sketches for each
problem.

1. Solve for all sides and angles in A4BC if m24=90°, a=12,and ¢=9.

2. You and your best friend are at Bayfront Park watching planes land at San
Francisco International airport runways 28L and 28R, which are at sea level.
You use your clinometer to discover that the next plane is coming in at an
angle of inclination of 12°. If Bayfront Park is at sea level and 1500m from
the runway, and your eye height is 1.5m, find the plane’s altitude.

3. Explain why you get an error message for sin™' (%j :

4. Find d in ADEF if e=45, f=71,and m/D =29°.
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5. Find the largest angle in a triangle whose side lengths are 20cm, 40cm, and
50cm.

6. In AGHI, m/G=41°, m/H =67°,and i=21. Find g and £.

7. Find the area of the triangle in the previous problem.

8. Find all possible values of 7 in APOR 1f ms/P=24°, ¢=34, and p =40.

X1X



9. A building is of unknown height. At a distance of 100 feet away from the
building, an observer notices that the angle of elevation to the top of the
building is 41° and that the angle of elevation to a poster on the side of the
building is 21°. How far is the poster from the roof of the building?

10.A large helium balloon is tethered to the ground by two taut lines. One line
is 100 feet long and makes an angle of 80° with the ground. The other line
makes an angle of 40° with the ground. How far apart are the two tethers?

XX



Chapter Test Key

1. 5=7.937, m£B=41.410° m£C =48.590°
2. 320.335m

3. Sine is defined as szi], and the hypotenuse must be the longest side of the
yp

triangle. However, 100 <140, so an error message results.
. 38.434
. 97.181°

. 140.011 square units

. r=68.594

4

5

6. g=14.486; h=20.325
7

8

9. 48.542 feet

10.134.730 feet apart
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