
 

The student may find it helpful to look at the Trigonometry Handbook and the Trigonometry 

page on www.mathguy.us for assistance with Trigonometry. 

If you can get past the English on this one, you can mark 

the segments as I have in the diagram to the right.  Then,  

A side squared ൌ the product of the part of the base 

corresponding to it and the enƟre base (see page 5 of 

this document). 

ሺ0.55ሻଶ ൌ 0.25𝑥 

𝑥 ൌ
ሺ0.55ሻଶ

0.25
ൌ 1.21 

So, the distance from the First Aid StaƟon to the Campground is 1.21 miles.  

Gerald is not correct. 

 

 

 

 

I have employed a liƩle trick here to approach this quesƟon with logic and confidence. 

Congruent triangles are similar triangles with the same side lengths.  

So, in the diagram to the right, I have created congruent triangles 

with this in mind.  Since we are only dealing with the angles of the 

two triangles, not the lengths, this trick works. 

Based on the diagram, we can see that: 

cos 𝐴 ൌ 
௖

௕
 ൌ sin 𝐶 ൌ cos 𝐷 ൌ sin 𝐹.  These are the only funcƟon values equal to 

௖

௕
. 

Looking these up in the above list, we see that the correct soluƟons are:  𝐃, 𝐄, 𝐇 

 

0.55 

𝑥 

0.25 
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sin 𝐵 ൌ 𝑟 ൌ cos 𝐶 

cos 𝐵 ൌ 𝑠 ൌ sin 𝐶 

Then, 

sin 𝐶 െ cos 𝐶 ൌ 𝒔 െ 𝒓 

 

 

If we add 𝑥 and 𝑦 to the diagram, as shown to the leŌ, 

this quesƟon is asking for 𝑦 െ 𝑥. 

Using the Pythagorean Theorem, 

𝑥ଶ ൌ 400ଶ ൅ 100ଶ ൌ 170,000     
 

→       𝑥 ൌ 412.31 m 

𝑦ଶ ൌ 400ଶ ൅ 150ଶ ൌ 182,500     
 

→       𝑦 ൌ 427.20 m 

𝑦 െ 𝑥 ൎ  427.20 െ 412.31 ൎ  𝟏𝟓 m 

 

 

 

The height of the building is 𝑥 in the diagram to the right.  Based on 

the smaller triangle, we have: 

tan 39° ൌ
𝑥

100
 

𝒙 ൌ 100 ∙ tan 39° ൎ 𝟖𝟏 Ō 

 

 

The height of the building plus the flagpole is ሺ𝑥 ൅ 𝑦ሻ in the diagram above.  Based on the 

larger triangle, we have: 

tan 42° ൌ
ሺ𝑥 ൅ 𝑦ሻ

100
 

ሺ𝑥 ൅ 𝑦ሻ ൌ 100 ∙ tan 42° ൎ 90 Ō 

The height of the flagpole is:  𝒚 ൌ ሺ𝑥 ൅ 𝑦ሻ െ 𝑥 ൎ 90 െ 81 ൎ 𝟗 Ō 

𝑥 
𝑦 

100 

𝑥 

𝑦 

39° 
42° 
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tan 44° ൌ
𝑥
5

                                          cos 44° ൌ
5
𝑦

 

𝒙 ൌ 5 ∙ tan 44° ൎ 𝟒. 𝟖𝟑                      𝐲 ൌ
5

cos 44°
ൎ 𝟔. 𝟗𝟓 

 

 

𝒙 ൌ sinିଵ 17
20

ൎ 𝟓𝟖. 𝟐𝟏° 

 

 

sin 25° ൌ
16
𝑥

                                    𝑦 ൅ 25° ൌ 90° 

𝒙 ൌ
16

sin 25°
ൎ 𝟑𝟕. 𝟖𝟔                     𝐲 ൌ 90° െ 25° ൎ 𝟔𝟓° 

 

𝑥 ൌ cosିଵ 8
17

                                         8ଶ ൅ 𝑦ଶ ൌ 17ଶ 

𝒙 ൎ 𝟔𝟏. 𝟗𝟑°                                             𝑦ଶ ൌ 17ଶ െ 8ଶ ൌ 225 

                                                                    𝒚 ൌ 𝟏𝟓 

 

 

Law of Cosines: 

𝑥ଶ ൌ 17ଶ ൅ 23ଶ െ ሺ2 ∙ 17 ∙ 23ሻ ∙ cos 81° 

𝑥ଶ ൌ 695.668 

𝒙 ൌ 𝟐𝟔. 𝟑𝟖 

 

 

Law of Sines: 

sin 𝑥
19

ൌ
sin 82°

23
       

 
→        sin 𝑥 ൌ

19 ∙ sin 82°
23

ൌ 0.81805 

𝑥 ൌ sinିଵሺ0.81805ሻ ൌ 𝟓𝟒. 𝟖𝟗° 
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ሺ𝑥 െ 4ሻଶ ൅ 8ଶ ൌ 𝑥ଶ 

𝑥ଶ െ 8𝑥 ൅ 16 ൅ 64 ൌ 𝑥ଶ 

80 ൌ 8𝑥       
 

→        𝒙 ൌ 𝟏𝟎 

 

See chart on next page. 

𝑥ଶ ൌ 4ሺ12 െ 4ሻ ൌ 32                           𝑦ଶ ൌ ሺ12 െ 4ሻ ∙ 12 ൌ 96 

𝒙 ൌ √32 ൌ 𝟒√𝟐                                      𝒚 ൌ √96 ൌ 𝟒√𝟔 

 

 

Law of Sines: 

sin 30°
𝑥

ൌ
sin 135°

8
       

 
→        𝒙 ൌ

8 ∙ sin 30°
sin 135°

ൌ
8 ∙ 1

2
√2
2

ൌ 𝟒√𝟐 

 

Law of Cosines: 

𝑥ଶ ൌ ሺ3√3ሻଶ ൅ 4ଶ െ ൫2 ∙ 3√3 ∙ 4൯ ∙ cos 30° 

𝑥ଶ ൌ 27 ൅ 16 െ 24√3 ∙
√3
2

ൌ 43 െ 36 ൌ 7 

𝒙 ൌ √𝟕 

 

 

𝒙 ൌ
22

√2
ൌ

22

√2
∙

√2

√2
ൌ

22√2
2

ൌ 𝟏𝟏√𝟐 

𝒚 ൌ 𝑥 ൌ 𝟏𝟏√𝟐 

 

 

𝒙 ൌ 6√2 ൊ 2 ൌ 𝟑√𝟐 

𝒚 ൌ √3 ∙ 3√2 ൌ 𝟑√𝟔 
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From the Geometry Handbook, 

 

   From the informaƟon above: 

   The height squared ൌ the product of the two parts of the base. 

𝑥ଶ ൌ 4 ∙ 9 ൌ 36 

𝒙 ൌ √36 ൌ 𝟔 

 

From the informaƟon above: 

The height squared ൌ the product of the two parts of the base. 

8ଶ ൌ 𝑥ሺ20 െ 𝑥ሻ 

64 ൌ 20𝑥 െ 𝑥ଶ 

𝑥ଶ െ 20𝑥 ൅ 64 ൌ 0 

ሺ𝑥 െ 4ሻሺ𝑥 െ 16ሻ ൌ 0 

𝒙 ൌ 𝟒, 𝟏𝟔     NoƟce that both soluƟons are valid, and that they add to 20. 

 

From the informaƟon above: 

A side squared ൌ the product of the part of the base corresponding to it 

and the enƟre base. 

𝑥ଶ ൌ 4 ∙ 16 ൌ 64 

𝒙 ൌ √64 ൌ 𝟖 
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In total, Jack goes 16 paces north and 30 paces west. 

𝑥ଶ ൌ 16ଶ ൅ 30ଶ ൌ 1156 

𝒙 ൌ √1156 ൌ 𝟑𝟒 paces 

 

 

5ଶ ൅ 11ଶ ൌ 146     13ଶ ൌ 169 

146 ൏ 169, so the triangle is obtuse. 

 

 

𝑆𝑇 ൌ ඥ5ଶ ൅ 12ଶ ൌ 13 

𝑇𝑀 ൌ ඥ6ଶ ൅ 8ଶ ൌ 10 

𝑀𝑆 ൌ ඥ6ଶ ൅ 13ଶ ൌ √205 

𝑷ሺ∆𝑴𝑺𝑻ሻ ൌ 𝑆𝑇 ൅ 𝑇𝑀 ൅ 𝑀𝑆 ൌ 13 ൅ 10 ൅ √205 ൌ 𝟐𝟑 ൅ √𝟐𝟎𝟓 

 

For #25 – 39. Solve for the variables.  

Problems #25-27 are solved with the Pythagorean Theorem:  𝑎ଶ ൅ 𝑏ଶ ൌ 𝑐ଶ 

𝑥ଶ ൌ 15ଶ ൅ 36ଶ 

𝑥ଶ ൌ 225 ൅ 1296 

𝑥ଶ ൌ 1521 

𝒙 ൌ 𝟑𝟗 

 

𝑥ଶ ൅ ൬
3
2

൰
ଶ

ൌ ൬
5
2

൰
ଶ

 

𝑥ଶ ൅
9
4

ൌ
25
4

 

𝑥ଶ ൌ
16
4

ൌ 4 

𝒙 ൌ 𝟐 

66 

13 
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𝑥ଶ ൅ 14ଶ ൌ 50ଶ 

𝑥ଶ ൅ 196 ൌ 2500 

𝑥ଶ ൌ 2304 

𝒙 ൌ 𝟒𝟖 

 

From the Geometry Handbook (for Problems #28-39): 

 

 

The sides have the same length. 

𝒙 ൌ 𝟓 

𝒚 ൌ √2 ∙ 5 ൌ 𝟓√𝟐 
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This triangle is drawn to trick us.  Let’s re-draw it. 

𝒚 ൌ √2 ൊ √3 ൌ
√2

√3
ൌ

√2

√3
∙

√3

√3
ൌ

√𝟔
𝟑

 

𝒙 ൌ 2 ∙
√6
3

ൌ
𝟐√𝟔

𝟑
 

 

 

 

𝒙 ൌ 12√2 ൊ √2 ൌ 𝟏𝟐 

𝒚 ൌ 𝑥 ൌ 𝟏𝟐 

 

 

 

𝒙 ൌ 8 ൊ √2 ൌ
8

√2
ൌ

8

√2
∙

√2

√2
ൌ

8√2
2

ൌ 𝟒 √𝟐 

𝒚 ൌ 𝑥 ൌ 𝟒 √𝟐 

 

 

 

𝒙 ൌ 4 ൊ √3 ൌ
4

√3
ൌ

4

√3
∙

√3

√3
ൌ

𝟒√𝟑
𝟑

 

𝒚 ൌ 2 ∙
4√3

3
ൌ

𝟖√𝟑
𝟑

 

 

 

𝒙 ൌ 3 ൊ √2 ൌ
3

√2
ൌ

3

√2
∙

√2

√2
ൌ

𝟑√𝟐
𝟐

 

𝒚 ൌ 𝑥 ൌ
𝟑√𝟐

𝟐
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𝒙 ൌ 60 ∙ √3 ൌ 𝟔𝟎√𝟑 

𝒚 ൌ 2 ∙ 60 ൌ 𝟏𝟐𝟎 

 

 

 

     𝒙 ൌ 24√3 ൊ √3 ൌ 𝟐𝟒 

     𝒚 ൌ 2 ∙ 24 ൌ 𝟒𝟖 

 

 

 

𝒙 ൌ √18 ൊ √3 ൌ √𝟔 

𝒚 ൌ 2 ∙ √6 ൌ 𝟐√𝟔 

 

 

𝒙 ൌ
1
2

ൊ √3 ൌ
1

2√3
ൌ

1

2√3
∙

√3

√3
ൌ

√𝟑
𝟔

 

𝒚 ൌ 2 ∙
√3
6

ൌ
√𝟑
𝟑

 

 

𝒚 ൌ 16√3 ൊ 2 ൌ 𝟖√𝟑 

𝒙 ൌ 8√3 ∙ √3 ൌ 8 ∙ 3 ൌ 𝟐𝟒 

 

 

𝒙 ൌ 15 ൊ √3 ൌ
15

√3
ൌ

15

√3
∙

√3

√3
ൌ

15√3
3

ൌ 𝟓√𝟑 

𝒚 ൌ 2 ∙ 5√3 ൌ 𝟏𝟎√𝟑 
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