12-5 Law of Cosines

Solve each triangle. Round side lengths to the

nearest tenth and angle measures to the ol g
nearest degree. wi g
/ _~n
A
82"\ c
A \
e |
| c SOLUTION:
’ Use the Law of Cosines to find the measure of the
largest angle, A4 .
SOLUTION:
Use the Law of Cosines to find the missing side a = +¢" - 2becos A
length. 20° =147 +10° - 2(14)(10)cos 4
b: PR 2accos B u =cos.d
‘—H‘ '!'1’.‘ A 2“4}“0} e
b*=3"+4" -2(3)(4)cos92 112 =~ 4
b* =25.8
Bk ] Use the Law of Sines to find the measure of angle,
28,
Use the Law of Sines to find a missing angle
measure. sinB _sinll2
14 20
sinAd  sin92 ) 14sinl 12
— & sinf & ————
3 5.1 3
o ] i
sin 4 = Z‘EEE'— B =40
5.1
A=36 Find the measure of £C".

Find the measure of <", msC =180 —(112 +40 )

=23
msC =180 —(36 +92 )

= 52
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12-5 Law of Cosines

3.a=50b=8,c=12 4.B=110°,a=6,c=3
SOLUTION: SOLUTION:
Use the Law of Cosines to find the measure of the Use the Law of Cosines to find the missing side
largest angle, <C". length.
& = + 8 = 2abcosC b =a +c’ -2accos B
]2.‘ - S: _i_gl = 2{5]{3]'““( b: —E'i: + 3: = 2{6‘}{3}&&' 10
12% -5 —§° b =573
— =¢os{
2(5)(8) h=T76
a2t Use the Law of Sines to find a missing angle
. . measure.
Use the Law of Sines to find the measure of angle,
£8 .
sin A _ sinl 10
sinB _sinl33 I
8 12 sin 4 = &%ﬁ
sin Hﬁ%mljj A= d8
=29

Find the measure of (",

Find the measure of 4.
msC =180 ~(48 +110 )

mZA=180 —(133 +29) =22

=8
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12-5 Law of Cosines

CCSS PRECISION Determine whether each

B
triangle should be solved by beginning with the for e
Law of Sines or the Law of Cosines. Then solve i . P ¢
the triangle. -
B 6. £
2
% T SOLUTION:
\107° Since two sides and their included angle of a triangle
5, A 8 C are given, the triangle should be solved by beginning
with the Law of Cosines.
SOLUTION: LI P _
. . . =g +¢ —2accos B
Since two sides and an angle opposite one of them of G . i
a triangle are given, the triangle should be solved by b =5"+4"-2(5)(4)cos96

beginning with the Law of Sines. h=6.7

sinl07  sinB Use the Law of Sines to find a missing angle
r measure.
12 1
. 8sin 107
L o sind _sin96
sin B = 0.6375 5 6.7
S5
B =40 sind = 3“” (}
0.7
Find the measure of <. A=43
m/C =180 (107 +40 ) Find the measure of <",
=33

s = 180 —{—IS + 06 }
Use Law of Sines to find c. =36
sinl07 - sin33
12 c
_HIEQHSB
" sinl07
c=08
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12-5 Law of Cosines

7.INARST,R=35°,s=16,and t=9.

SOLUTION:

Since two sides and their included angle of a triangle
are given, the triangle should be solved by beginning
with the Law of Cosines.

—25icos R
=167 +9° — 2(16)(9)cos35
ra=l0.1

Fi=st 41

Use the Law of Sines to find a missing angle
measure.

sinf sinfk
i) r
sinf  sin3s
=
9 10.1
Bgin33
sinf = S A
1.1

=3l

Find the measure of <& .

meS =180 --{35 +31 }ur1|4

.FOOTBALL In a football game, the quarterback is
20 yards from Receiver A. He turns 40° to see
Receiver B, who is 16 yards away. How far apart
are the two receivers?

SOLUTION:

Use the Law of Cosines to find the missing side
length.

¢ =a +b =2abcos(
¢ =16" +20° - 2(16)(20) cos40
¢ =165.7

c=129

The two receivers are about 12.9 yards apart.
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Solve each triangle. Round side lengths to the

nearest tenth and angle measures to the
nearest degree.

SOLUTION:

Use the Law of Cosines to find the missing side
length.

& =a’ +b* =2abcosC

¢® =3%+2° -2(3)(2)cos 70
=8.8058
=30

Use the Law of Sines to find a missing angle
measure.

‘\II'I A ‘:tl] '."ﬂ

3 3
sinAd =
zI'—'C?[]

Find the measure of <&

msB=180 —(70 +70 )
=40
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12-5 Law of Cosines

8 14
C
12
b
A
10.

SOLUTION:
Use the Law of Cosines to find the missing side
length.

b =a +¢ -2accos B
b =147 +12° - 2(14)(12)cos92
b =351.7262

h=18.75

Use the Law of Sines to find a missing angle
measure.

sin A _ 5in92
14 18.8
35In96
-
6.7
zf‘t43

sin 4

Find the measure of ¢,

msC =180 —(48 +92 )
= 4

eSolutions Manual - Powered by Cognero

SOLUTION:

Use the Law of Cosines to find the measure of the
largest angle, <& .

P =a"+e° - 2accos B
135 =7 4+9° = 3(?}{9};:0&.’3
135 7% _g?

=cos
=2(7)(9)
=0.3095 = cos B
108 =8

Use the Law of Sines to find the measure of angle,
24

sinl08  sin 4
T
Tsinl 08§
13

sin A =
A=31

Find the measure of ~C",

msC =180 ~(108 +31)
=41
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12-5 Law of Cosines

A
T %iE
c 14 B
12.
SOLUTION:

Use the Law of Cosines to find the measure of the
largest angle, <A1 .

a =bh"+¢" —2bccos A
14° =10° + §° —3(|ﬂ]|[3}i.‘(m.«!

14° —10° -8° o
B e 5
2(10)(8)
102 = A

Use the Law of Sines to find the measure of angle,
ZB .

sinl02  sinf
=
14 10

Find the measure of «¢.

mZC =180 ~(102 +44 )

= 34
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13.A=116°b=50c=3

SOLUTION:

Use the Law of Cosines to find the missing side

length.

a =b +¢° -2bccos A

a’ =5 +3° -2(5)(3)cosl16
a” =472

a=69

Use the Law of Sines to find a missing angle
measure.

sin & N sinl 16
5 69
Ssinll6
P ek ot el
6.9
B=4l1

sin

Find the measure of (",

msC =180 ~(116 +41 )

=23
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12-5 Law of Cosines

14.C=80°%a=9,b=2

SOLUTION:

Use the Law of Cosines to find the missing side

length.

& =at + b =2abeosC
=9 +2° -2(9)(2)cos 80
¢t =787

c=8.9

Use the Law of Sines to find a missing angle
measure.

sin 8 _ sim &0
2 89

P
sinfi = 2sin 80
8.9

B=13
msA=180 —(80 +13 )
=87

Find the measure of 4.
msA=~180 —(80 +13 )

=87
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15.f =10,g=11,h =4

SOLUTION:
Use the Law of Cosines to find the measure of the
largest angle, <€

g =1+ =2 fhecosG
117 =107 +4° =2(10)(4)cosG
117 =10° -4
2(10)(4)

94 = (s

=c0s(r

Use the Law of Sines to find the measure of angle,
ZF

5in 94 N sin
11 10
[ 0sin94

sin Fa——

Find the measure of /1.

msH =180 ~(94 +65 )

= 2|
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12-5 Law of Cosines

16.w=20,x=13,y =12

SOLUTION:
Use the Law of Cosines to find the measure of the
largest angle, < H" .

w'=x" + 37 = 2xpcosi
200 =13 +12° = 2(13)(12) cos ¥
L il
u =cos iV
2(13)(12)
106 =W

Use the Law of Sines to find the measure of angle,

ZX .
Sin106__sin X
20 13
.o 13sinl06
sin Y & ——ouu-
20
X =39

Find the measure of '} .

mZY =180 (39 +106 )

=35
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Determine whether each triangle should be
solved by beginning with the Law of Sines or the
Law of Cosines. Then solve the triangle.

A

S,

14 s
/ }‘x

a
17. € 2

SOLUTION:

Since two sides and an angle opposite on of them of
a triangle are given, the triangle should be solved by
beginning with the Law of Sines.

sin50  sind
|4 13
.. 13sin30
gsinll = ——

C =45
Find the measure of .

mZA=180 ~(50 +45 )
=85

Use Law of Sines to find a.

sin 50 N 5in83
14 i
N 14s5in8s

o=

sin 30
a=18.2
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12-5 Law of Cosines

SOLUTION:

Since two sides and their included angle of a triangle
are given, the triangle should be solved by beginning
with the Law of Cosines.

sS=rt+8 = 2rtcosS
87 =207 +16" - 2(20)(16)cos106
s* =832.4

s=289

Use the Law of Sines to find a missing angle
measure.

_h'i['l R N sinl06

20 289

sinf e ———
289

R=42
Find the measure of =71 .

mZT =180 (106 +42 )

=32
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19.

v ok

15___.f ; .

-

SOLUTION:

Since three sides of a triangle are given, the triangle
should be solved by beginning with the Law of
Cosines.

Find the measure of the largest angle, < .

b =a +c¢ -2accos B

22 =117 415 =2(11)(15)cos B
5 __
b 2 =cos B3
2(11)(15)
115 =B

Use the Law of Sines to find the measure of angle,
£A4 .

sinl 13 N sin A

22 11
. llsinl 15
smMmd=s———
22
sin A =0.4332
A=27

Find the measure of ~C",

mZC =180 —(27 +115)

=38
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12-5 Law of Cosines

M e N
T
Y _/m
80
20. P
SOLUTION:

Since two angles and any side of a triangle are given,
the triangle should be solved by beginning with the
Law of Sines.

Find the measure of #N\ .

msN =180 (47 +80
=53

Find the length of mandp .

sin33  sind7
31 om
~ 31sin47
" sins3
mi=284
sin33  sin80
31 P
~ 31sin80
 sins3
p=382
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21.INAABC,C=84°,c=7,anda = 2.

SOLUTION:

Since two sides and an angle opposite on of them of
a triangle are given, the triangle should be solved by

beginning with the Law of Sines.

Find the measure of angle, <1 .

sin &4 :_:il].'!
¥
) 2sin 84
sin 4 =—— —
-
z'{x].u"

Find the measure of angle, <5 .

msB=180 —(17 +84 )

=79

Find the length of b.

sin84 sin79
7 b
Tsin 79
h=
sin 84
h=06.9
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12-5 Law of Cosines

22.InAHJK, h =18,j =10, and k = 23. 23. EXPLORATION Refer to the beginning of the
lesson. Find the distance between the ship and the
shipwreck. Round to the nearest tenth.

SOLUTION:

Since three sides of a triangle are given, the triangle
should be solved by beginning with the Law of
Cosines.

Find the measure of the largest angle, <K .

k> =i+ j° =2hjcos K
237 =187 +10° - 2(18)(10)cos K

w =cos h
~2(18)(10) '
107 =K
SOLUTION:
Use the Law of Sines to find the measure of Use the Law of Cosines to find the missing side
angle <1 . length.
sin107  sinH a’ =b*+c* ~2bceos A
9. - 1§ a* =520° + 338" - 2(520)(338)cos 70
sin 7 ~ 1 88in107 @’ =264417.0792
23 a=514215
H =48
The distance between the ship and the shipwreck is
Find the measure of <./ . 514.2 meters.

Ll _.(mj.r i ) 24. GEOMETRY A parallelogram has side lengths 8
=25 centimeters and 12 centimeters. One angle between
them measures 42°. To the nearest tenth, what is the
length of the shorter diagonal?

SOLUTION:
Use the Law of Cosines to find the shorter diagonal.

a =bh +¢ =2bccos A
a =8 +12° =2(8){12)cos42
a = 653162

a=8§.1

The length of the shorter diagonal is 8.1 cm.
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12-5 Law of Cosines

25. RACING A triangular cross-country course has
side lengths 1.8 kilometers, 2 kilometers, and 1.2
kilometers. What are the angles formed between
each pair of sides?

SOLUTION:
Leta=2,b=18andc=1.2.

Use the Law of Cosines to find the measure of the

largest angle.

a = +¢" -2becos A
27 =18 +1.27 -2(1.8)(1.2)cos A
-8 =12
2(1.8)(1.2)
81 =4

cos A

Use the Law of Sines to find the measure of #8.

sin8l' _ sinB
2 [.8
sin B = ]'EI.I\"I”EI
4

B =63
Find the measure of ¢,

msC =180 —(81 +63 )

=16
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26. CCSS MODELING A triangular plot of farm land

measures 0.9 by 0.5 by 1.25 miles.

a. If the plot of land is fenced on the border, what
will be the angles at which the fences of the three
sides meet? Round to the nearest degree.

b. What is the area of the plot of land?

SOLUTION:
a. Leta=125b=09andc=0.5.

Use the Law of Cosines to find the measure of the
largest angle.

a’=b + ¢ = 2bceos A
1.25% =0.9° +0.5° - 2(0.9)(0.5) cos A
1.25° - 0.9° - 0.5°
2(0.9)(0.5)
124 = 4

cos A

Use the Law of Sines to find the measure of #8.

sinl24 sin B

125 09
19ginl2
sin B = 0.9sinl24
1.25

=37
Find the measure of ¢,

msC =180 —(124 +37 )
=9

b. Substitute b =0.9, c = 0.5 and A = 124° in the area
formula.

Area=—hesin A

| = | =

==(0.9)(0.5)sin124

=0.19 mi”

I
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12-5 Law of Cosines

27.

28.

LAND Some land is in the shape of a triangle. The
distances between each vertex of the triangle are
140 yd, 210 yd and 300 yd, respectively. Use the
Law of Cosines to find the area of the land to the
nearest square yard.

SOLUTION:

Use the Law of Cosines to find the measure of the
largest angle.

a’ =b +c" —2bccos A
3007 =210° +140° - 2(210)(140)cos 4
300° —210° —140°
~2(210)(140)
04473 =cos A
117 =4

=cos A

Substitute b =210, c =140 and A = 117° in the area
formula.

Area —\."xt.\' -~als-his-c) where = (%tr;-— bh+c)

= [325(325 - 140)(325 - 210)(325- 300)
=13.148 yd*

The area of the land is 13,148 yd2.

RIDES Two bumper cars at an amusement park
ride collide as shown

& i d

TR

ne 554
.

a. How far apart d were the two cars before they
collided?

b. Before the collision, a third car was 10 feet from
car 1 and 13 feet from car 2. Describe the angles
formed by cars 1, 2, and 3 before the collision.

SOLUTION:
a. Leta=55b=7c=dand C=118

Use the Law of Cosines to find the missing side

eSolutions Manual - Powered by Cognero

length.

d* =55 +7-2(5.5)(7)cosl 18
d* =115.399
d =107

The distance between the two cars is about 10.7 ft.
b. Leta=13,b=10andc =10.7

Use the Law of Cosines to find the measure of the
largest angle.

@ =b ¢ = 2bccos A
137 =107 +10.7° = 2(10)(10.7)cos 4

13* =10° -10.7°
—_———————— =05 A
2(10)(10.7)
78 =4

Use the Law of Sines to find the measure of £8.
sin 78 sin B

LU

-
- ]

sin B

B =49
Find the measure of ¢,

msC =180 —(78 +49 )

=y
=2
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12-5 Law of Cosines

29. PICNICS A triangular picnic area is 11 yards by 14
yards by 10 yards.

a. Sketch and label a drawing to represent the picnic
area.

b. Describe how you could find the area of the picnic
area.

C. What is the area? Round to the nearest tenth.

SOLUTION:

b. Sample answer: Use the Law of Cosines to find
the measure of .24 . Then use the formula Area =

| ;
—hesin A,
=

C. Use the Law of Cosines to find the measure of the
largest angle.

a =b*+¢° = 2becos A

147 =107 +11° =2(10)(11)cos 4

Lt L | SO
=2(10)(11)
0.1136 =cos A
83 =4

Substitute b = 10, ¢ = 11 and A = 83° in the area
formula.

I ;
Area= ;.Irk'.‘ilr'l A

=L_{IU}{||}H]'HHS

= 54.6 vd°

eSolutions Manual - Powered by Cognero

30. WATERSPORTS A person on a personal
watercraft makes a trip from point A to point B to
point C traveling 28 miles per hour. She then returns
from point C back to her starting point traveling 35
miles per hour. How many minutes did the entire trip
take? Round to the nearest tenth.

SOLUTION:

Use the Law of Cosines to find the missing side
length.

b* =0.15 +0.25° =2(0.15)(0.25)cos 130
b* =0.1332

bh=0.36mi

The time taken for the trip from point A to point B is
0.25

3

= 0.0089 per hour.

The time taken for the trip from point B to point C is

ﬂ;—ij =0.0054 per hour.

The time taken for the trip from point C to point A is

ﬂ'_'r_{} = 0.0103 per hour.
35

Time taken for the entire trip is 0.0246 hrs or 1.5
minutes.
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12-5 Law of Cosines

Solve each triangle. Round side lengths to the

nearest tenth and angle measures to the
nearest degree.

i
E 24
Vo N\
A 81 ¢
31.
SOLUTION:

Use the Law of Sines to find a missing angle
measure.

sinl04  sinf

12.4 8.1
sin B = ﬁl—" i
12.4
B=39

Find the measure of (",

msC =180 —(104 +39 )

=37
Use the Law of Sines to find c.

sinl04  sin37
=

12.4 c
- 12,4537
T sinlo4
c=1.7
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Q 28 R

"“"--...__25"
H"x.___ g
36.2
32, §
SOLUTION:

Use the Law of Cosines to find the missing side
length.

g’ =r’+s" —2rscosQ
g' =36.2" +28° - 2(36.2)(28)cos 25
g =160

Use the Law of Sines to find the measure of angle
2R,

sinf®  sin25

36.2 16

, 36.2sm 23
sinffe ——

16
R=73

Since Ris obtuse R =180-73 =107
Find the measure of 5 .

m<S =180 —(107 +25 ) or 48
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12-5 Law of Cosines

E 20 8 G
216 1 5.2
\\I.'I
33. H
SOLUTION:

Use the Law of Cosines to find the measure of the
largest angle, A4 .

g =+ 7= 2hf cosG
21,67 =20.8° +15.2° -2(20.8)(15.2) cos G
21.6° -20.8° ~15.2°
2(20.8)(15.2)
72 =G

=c0s(r

Use the Law of Sines to find the measure of
angle <11 .

sinff _sin72
20.8 21.6
EU.E_{_:;in_ ?_2 :

sin il g ——
21.6

H = 66

Find the measure of < F .

msF =180 - (?3 +66

=42
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35.

34. CHALLENGE Use the figure and the Pythagorean
Theorem to derive the Law of Cosines. Use the hints

below.
B
.-"".“"\
[
\'\
g h ‘\a\
il an ™
- e
A X D b=x c

* First, use the Pythagorean Theorem for ADBC.

« INAADB, ¢? = x* + h?.

o

o s A =—

P

SOLUTION:

2
a

=(b-x) 21 p? Use the Pythagorean

Theorem for ADBC.

A.

—b% - 2bx+x?+h? Expand (b—x) 2
—b? _ 2bx + ¢ In AADB, ¢ = x° + h,

2 2 x
=b" - 2b(ccosA) +c” cosd=—,50X=CCOS
2

=p2+c? - 2bccos4 Commutative Property

CCSS ARGUMENTS Three sides of a triangle

measure 10.6 centimeters, 8 centimeters, and 14.5
centimeters. Explain how to find the measure of the
largest angle. Then find the measure of the angle to
the nearest degree.

SOLUTION:

The longest side is 14.5 centimeters. Use the Law of
Cosines to find the measure of the angle opposite the
longest side.
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12-5 Law of Cosines

36.

37.

OPEN ENDED Create an application problem
involving right triangles and the Law of Cosines.
Then solve your problem, drawing diagrams if
necessary.

SOLUTION:
See students’ work.

WRITING IN MATH How do you know which
method to use when solving a triangle?

SOLUTION:

Sample answer: To solve a right triangle, you can use
the Pythagorean Theorem to find side lengths and
trigonometric ratios to find angle measures and side
lengths. To solve a nonright triangle, you can use the
Law of Sines or the Law of Cosines, depending on
what information is given. When two angles and a
side are given or when two sides and an angle
opposite one of the sides are given, you can use the
Law of Sines. When two sides and an included angle
or three sides are given, you can use the Law of
Cosines.

eSolutions Manual - Powered by Cognero

38. SAT/ACT If c and d are different positive integers

and 4c + d = 26, what is the sum of all possible
values of c¢?

A6
B 10
C15
D21

E 28

SOLUTION:
de+dd =26
d =26-4c

Since the values of ¢ and d are different positive
integers, the values of c are 1, 2, 3, 4, 5and 6.
Therefore, the sum of all possible values of cis 1 + 2
+3+4+5+60r2l

D is the correct option.
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12-5 Law of Cosines

39. 41f 6/ =21, what isy?

Flog 12 - log 6

G

SOLUTION:
6" =121
log6' =log 21
viogb =log 2]
log 21

V=
" logé

G is the correct option.

eSolutions Manual - Powered by Cognero

40. GEOMETRY Find the perimeter of the figure.

17 12

)

[N
A24
B 30
C36
D 48
SOLUTION:

Two sides of the triangle are equal, so the angle
opposite to the side length 12 units is 60°.

Measure of the third angles is also 60°, so it is an
equilateral triangle.

The side lengths of an equilateral triangle are equal.

Thus, the perimeter of the figure is 12 + 12 + 12 or
36 units.
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12-5 Law of Cosines

41. SHORT RESPONSE Solve the equation for X.

1 23
—_—
r—1 Gx
SOLUTION:

| 5. 23

+—=—

-1 8§ 6x

8+5(x-1) 23

8(x—1)  6x

5x+3 E

dx-8 O6x

(5x+3)6x =23(8x-8)
30x° +18x=184x—184

30x° —166x+184=0
¥

Tl

x=4or

Lh

Find the area of AABC to the nearest tenth.

11cm
81°

12 em

SOLUTION:
Substitute c =11, b =12 and A = 81° in the area
formula.

| ¥
Area=—hesin A
a4

=2(12)(11)sin8]

-

=652 cm’

eSolutions Manual - Powered by Cognero

43.

44,

B
Syd -3¢
A 6 yd
C
SOLUTION:

Substitute ¢ =5, a = 6 and A = 30° in the area

formula.

| p
Area=—acsin i
b |

=%{fm}{5}.~;in}{}

= 7.5 yd’

47°
3 ft 12t

SOLUTION:

Substitute b =8, c =12 and A =47° in the area

formula.

[ :
Area= ;Jf?{'HI['I A

—L—{B}{Iﬂjsin—'l?

51 H/°

e |

=
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12-5 Law of Cosines

45.

The terminal side of @ in standard position

contains each point. Find the exact values of the

six trigonometric functions of 4.
(8.5

SOLUTION:
Find the value of r.

r= ‘u'l-"': + y°

=+/89

Usex=8,y=5,andr = J89 to write the six
trigonometric ratios.

PP - 5./89
sinf===—=or

roJ89 89
cosff === - or 8\'}'&_9

r 89 89
tanf =2 = 2

r 8
cscf=—= 4

! 5

2

secll = L b2

X 8
cotf=2= 8

eSolutions Manual - Powered by Cognero

46. (~4,-2)

SOLUTION:
Find the value of r.

—————

r=yx+y°

Usex =4,y =-2,andr = 235 to write the six
trigonometric ratios.

&

. v
Sinf====——= or ——
Foo2J5 J
¥ - 2.5
cosf=—=——= or ——
Foo245 5
v =2 A
tanff === or 1.5
L
r 2405 =
csoll = — = or =5
y o =2
r 245 J5
secfl =—= or ——
x =4 2
x -
cotf === = or 2
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12-5 Law of Cosines

47. (6,-9)

SOLUTION:
Find the value of r.

——

r=yx'+y°

Use x =6,y =9, and r = 3+/13 to write the six
trigonometric ratios.

sl B3
313 13
X ) 1\.‘@
cosf=—=—— ar
r 3\|.'|3 13
P9
tan t’):-1 e P18
X G
csefl = sy ‘-'l-’
v 3
- Irl-;
gapga ¥
x g,
‘ 4
R O W/ P
y 9 3
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48. ATHLETIC SHOES The prices for a random

sample of athletic shoes are shown.

70 300 400 250 250
150 120 250 100 70
150 160 200 170 300

a. Use a graphing calculator to create a box-and-
whisker plot. Then describe the shape of the
distribution.

b. Describe the center and spread of the data using
either the mean and standard deviation or the five-
number summary. Justify your choice.

SOLUTION:
a.

(e W

(50, 450] scl: 50 by [0, 5] sel: 1
The distribution is positively skewed.
b. Sample answer: The distribution is positively
skewed, so use the five-number summary. The range

is $70 to $400. The median is $190, and half of the
data are between $120 and $250.
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12-5 Law of Cosines

49. BUSINESS During the month of June, MediaWorld Without writing the equation in standard form,
had revenue of $2700 from sales of a certain DVD state whether the graph of each equation is a
box set. During the July Blowout Sale, the set was on parabola, circle, ellipse, or hyperbola.
sale for $10 off. Revenue from the set was $3750 in
July with 30 more sets sold than were sold in June. 50. x2 er2 _8x— 6y +5=0
Find the price of the DVD set for June and the price
for July.

SOLUTION:
SOLUTION: A= 1, B= O, andC=1
Letp be the price in June and q the quantity sold in )
June. Represent the problem with a system on non- The discriminant is (0)” — 4(1)(1) or —4.

linear equations.
Because the discriminant is less than 0 and B = 0 and
pg=2700  June A = C, the conic is a circle.

(p-10)(g+30)=3750  July

Solve the system. 51.3x% — % +32y — 134=0

2700

g=- SOLUTION:
P

A=3,B=0,andC=-2

1 10)(q + 30) = 3750
( © 10)(q +30) The discriminant is (0)° — 4(3)(~2) or 24.

30p +pg [ 109 = 4050

2700 2700
3p +pl p 1104 p J=4050

Because the discriminant is greater than 0, the conic
is a hyperbola.

52.y2+18y — 2x = -84
27.000

30p +2700 [ - = 4050
SOLUTION:
A=0,B=0,andC=1
27,000
O - = 1350 )
F The discriminant is (0)° — 4(0)(1) or 0.
30p 2 11 27000 = 1350p Because the discriminant is equal to 0, the conic is a

parabola.
p° 145 1900=0

(P 160)p +15)=0
p=60or (115

The price in June was $60. Therefore, the price in
July was $50.
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12-5 Law of Cosines

Sketch each angle. Then find its reference 54.-15°
angle.
53.245° SOLUTION:
coterminal angle: —15 +360 =345
SOLUTION:
LY Ly
2457

B 15"

<Y
¥

%

The terminal side of 245° lies in Quadrant I11. The coterminal side of 345° lies in Quadrant IV.
§'=0-180 & =360 —@
=245 —180 =360 -345
=65 =15
55. =m
4
SOLUTION:

. L,oom
The terminal side A lies in Quadrant II1.
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