EUREKA MODULE 2 LESSON 33 Exercises 1-6
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1. Use the triangle to the right to complete this exercise.
3. Identify the method (Pythagorean theorem, law of sines, law of

cosines) you would use to find each of the missing lengths of the
triangle. Explain why the other methods cannot be used. A

Law of sines
The Pythagorean theorem requires a right angle, which is not
‘applicable to this problem. The law of cosines requires information
‘about two side lengths, which is not given. Applying the law of sines
requires knowing the measure of two angles and the length of one.
side.

b.  Find the lengths of AC and AB.

By the triangle sum theorem, m.A = 54°. Let ¢ represent the length of side AB.
Let b represent the length of side AC. sS4 sins2
sin54 _sin74 331«
331 b 3.31sin52

3.31sin74
sins4
bx3.9

2. Your school is challenging classes to compete in a triathlon. The race begins with a swim along the shore and then
continues with a bike ride for 4 miles. School officials want the race to end at the place it began, so after the 4-mile
bike ride, racers must turn 30° and run 3.5 miles directly back to the starting point. What s the total length of the
race? Round your answer to the tenths place.

. Identify the method (Pythagorean theorem, law of sines, law

of cosines) you would use to find the total length of the race.
Explain why the other methods cannot be used.

Law of cosines 3.5 miles,
The Pythagorean theorem requires a right angle, which is not

‘applicable to this problem because we do not know if we have

a right triangle. The law of sines requires information about  gyo i
two angle measures, which is not given. Applying the law of

casines requires knowing the measure of two sides and the
included angle measure.

b Determine the total length of the race. Round your answer to the tenths place.

Let a represent the length of the swim portion of the triathalon.
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Totallength of the race: 4+ 3.5 +(2) % 9.5

The total length of the race is approximately 9. 5 miles.
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‘Two lighthouses are 30 miles apart on each side of shorelines running north and south, as shown. Each lighthoust
keeper spots a boat in the distance. One lighthouse keeper notes the location of the boat as 40° east of south, an
the other lighthouse keeper marks the boat as 32° west of south. What is the distance from the boat to each of t
lighthouses at the time it was spotted? Round your answers to the nearest

Let x be the distance from the southern lighthouse to the boat.
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4.16400382...

The southern lighthouse is approximately 24 mi. from the boat.
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Let y be the distance from the northern lighthouse to the boat.
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The northern lighthouse is approximately 27 mi. from the boat.
Let a be the distance from the northern lighthouse to the boat.

a? =307 + 247 - 2(30)(24) - cos 58

=307+ 247 ~2(30)(24) - cos 58

a=26.70049175..

The northern lighthouse is approximately 27 mi. from the boat.
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4. Apendulum 18 in. in length swings 72° from right to left. What is the difference between the
highest and lowest point of the pendulum? Round your answer to the hundredths place, and
‘explain how you found it.

181n,

At the bottom of a swing, the pendulum is perpendicular to the
‘ground, and it bisects the 72° angle; therefore, the pendulum
currently forms an angle of 36° with the vertical. By the
triangle sum theorem, the angle formed by the pendulum and
the horizontal is 54°. The sin 54 will give us the length from the
top of the pendulum to where the horizontal and vertical lines

N\ intersect, x, which happens to be the highest point of the
‘pendulum.

sinS4= o
18sin54=x

181in, 14.562305

The lowest point would be when the pendulum is perpendicular
to the ground, which would be exactly 18 in. Then, the
difference between those two points is approximately 3.44 in.

5. What appears to be the minimum amount of information about a triangle that must be given in order to use the law
of sines to find an unknown length?

7o use the law of sines, you must know the measures of two angles and at least the length of one side.

6. What appears to be the minimum amount of information about a triangle that must be given in order to use the law
of cosines to find an unknown length?

7o use the law of cosines, you must know at least the lengths of two sides and the angle measure of the included.
angle.





