Period 4, Feb 6, 2025

The Law of Cosines
If A, B, and C are the measures of the angles of a triangle, and a. b, and ¢ are the
lengths of the sides opposite these angles, then

a = b*+ c* — 2bccos A

b* = & + ¢ — 2accos B

¢d = a + b* — 2ab cos C.

The square of a side of a triangle equals the sum of the squares of the other two
sides minus twice their product times the cosine of their included angle.

Solving an SAS Triangle

1. Use the Law of Cosines to find the side opposite the given angle.

2. Use the Law of Sines to find the angle opposite the shorter of the two given
sides. This angle is always acute.

3. Find the third angle by subtracting the measure of the given angle and the
angle found in step 2 from 180°.

Solving an SSS Triangle
1. Use the Law of Cosines to find the angle opposite the longest side.
2. Use the Law of Sines to find either of the two remaining acute angles.

3. Find the third angle by subtracting the measures of the angles found in steps
1 and 2 from 180°.
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Step 2 Use the Law of Sines to find either of the two remaining acute angles. \
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D N IJEIEY An Application of the Law of Cosines
Two airplanes leave an airport at the same time on different runways. One flies on
a bearing of N66°W at 325 miles per hour. The other airplane flies on a bearing of
S26°W at 300 miles per hour. How far apart will the airplanes be after two hours?
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Heron’s Formula for the Area of a Triangle

The area of a triangle with sides a, b, and c is

Area = Vs(s — a)(s — b)(s — ¢),

where s is one-half its perimeter: s = Ig(a + b + o).

Find the area of the triangle with @ = 12 yards, b = 16 vards, and ¢ = 24 yards.
Round to the nearest square yard.
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Two sides and an angle (SSA) of a triangle are given. Determine whether the given measurements produce one triangle, two triangles, or no triangle at all. Solve each triangle that results.

a=8.2, b=45 A=19° o " E—
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Selected the correct choice below and, if necessary, fill in the answer boxes to complete your choice. (Round side lengths to the nearest tenth and angle measurements to the nearest degree as needed.)
(O A. There is only one possible solution for the triangle.

The for the ining side ¢ and angles B and C are as follows.

Bx| ° cx[]°

(O B. There are two possible solutions for the triangle.
The measurements for the solution with the the smaller angle B are as follows.
° o
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The measurements for the solution with the the larger angle B are as follows.
°

B, ~ C,~ °
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(O €. There are no possible solutions for this triangle.
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Two fire-lookout stations are 23 miles apart, with station B directly east of station A. Both stations spot a fire. The bearing of the fire from station A is N35°E and the bearing of the fire from station B is N30°W. How far, to the nearest
tenth of a mile, is the fire from each lookout station?

The distance from station B to the fire is |:| miles.
(Do not round until the final answer. Then round to the nearest tenth as needed.) Q
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Lighthouse B is 10 miles west of lighthouse A. A boat leaves A and sails 6 miles. At this time, it is sighted from B. If the bearing of the boat from B is N62°E, how far from B is the boat?
—

The boat is either 1/192.34 miles or miles from lighthouse B, to the nearest tenth of a mile.

(Use descending order. Do not round until the final answer. Then round to the nearest tenth as needed.)
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Two buildings of equal height are 840 feet apart. An observer on the street between the buildis

sures the angles of to the tops of the buildings as 30° and 42°. How high, to the nearest foot, are the buildings?

The buildings are about 295 feet high.
(Round to the nearest foot as needed.)
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Use the given measurements to solve the triangle. Round lengths of sides to the nearest tenth and angle
measures to the nearest degree. .

a=400, b=300

¥3+76 +¢ = ;50

=36
The measure of angle B is approximately 48 °.
(Round to the nearest degree.) - 5‘_ co 2 oo
The measure of angle A is approximately 96 °.= R . 4—“ —_— =
(Round to the nearest degree.) s Y- 5 - ‘46

The measure of angle C is approximately 36 °.

(Round to the nearest degree.) 3 0 S;” 26 = E [ ~ _ g(b( 6

The length of ¢ is approximately 236.4 .

(Round to the nearest tenth.) )
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Two sides and an angle (SSA) of a triangle are given. Determine whether the given measurements produce one triangle, two triangles, or no triangle at all. Solve each triangle that results.

a=16, b=17, A=64°

Select the correct choice below and, if necessary, fill in the answer boxes to complete your choice. (Round side lengths to the nearest tenth and angle measurements to the nearest degree as needed.)

There is only one possible solution for the triangle. ’ 6 I Z

The measurements for the remaining side ¢ and angles B and C are as follows. S~_— =
B~ ° cx ° cn 1L 69 9, l B

¥ 11 There are two possible solutions for the triangle.

The measurements for the solution with the the smaller angle B are as follows. , 7
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The measurements for the solution with the the larger angle B are as follows. ? 5") 3
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There are no possible solutions for this triangle.
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Find the area of the triangle with @ = 12 yards, b = 16 yards, and ¢ = 24 yards.

Round to the nearest square yard. p
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