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𝑫𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆 𝒕𝒉𝒆 𝒗𝒂𝒍𝒊𝒅𝒊𝒕𝒚 𝒐𝒇 𝒕𝒉𝒆 𝑪𝑶𝑵𝑱𝑬𝑪𝑻𝑼𝑹𝑬. 𝑰𝒇 𝒊𝒕 𝒊𝒔 𝒇𝒂𝒍𝒔𝒆 𝒈𝒊𝒗𝒆 
𝒂 𝑪𝑶𝑼𝑵𝑻𝑬𝑹 𝑬𝑿𝑨𝑴𝑷𝑳𝑬

Given:

𝑪𝒐𝒏𝒋𝒆𝒄𝒕𝒖𝒓𝒆:

A

B

D

C
𝑷𝒐𝒊𝒏𝒕𝒔 𝑨,𝑩, 𝑪, 𝑫 

𝑰𝒕 𝒊𝒔 𝒐𝒏𝒍𝒚 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝒕𝒐 𝒂𝒓𝒓𝒂𝒏𝒈𝒆 
𝒑𝒐𝒊𝒏𝒕𝒔 𝒊𝒏 𝒂 𝒔𝒒𝒖𝒂𝒓𝒆

𝑭𝒂𝒍𝒔𝒆!

𝑪𝒐𝒖𝒏𝒕𝒆𝒓 − 𝑬𝒙𝒂𝒎𝒑𝒍𝒆:

A

B

D

C

𝑰𝒕 𝒊𝒔 𝒑𝒐𝒔𝒔𝒊𝒃𝒍𝒆 𝒕𝒐 𝒂𝒓𝒓𝒂𝒏𝒈𝒆
 𝒕𝒉𝒆𝒎 𝒊𝒏 𝒂 𝒕𝒓𝒂𝒑𝒆𝒛𝒐𝒊𝒅

𝑪𝒐𝒖𝒏𝒕𝒆𝒓 − 𝑬𝒙𝒂𝒎𝒑𝒍𝒆:



𝑪𝒐𝒏𝒅𝒊𝒕𝒊𝒐𝒏𝒂𝒍 𝑺𝒕𝒂𝒕𝒆𝒎𝒆𝒏𝒕𝒔 𝒐𝒓 𝑷𝒓𝒐𝒑𝒐𝒔𝒊𝒕𝒊𝒐𝒏𝒔:

𝒊𝒇… 𝒕𝒉𝒆𝒏…
𝒑 → 𝒒

𝒊𝒇 𝒑 𝒕𝒉𝒆𝒏 𝒒
𝒑 = 𝒉𝒚𝒑𝒐𝒕𝒆𝒔𝒊𝒔

𝒒 =  𝒄𝒐𝒏𝒄𝒍𝒖𝒔𝒊𝒐𝒏

𝑾𝒉𝒆𝒓𝒆:

𝑪𝒐𝒏𝒗𝒆𝒓𝒔𝒆:

𝒊𝒇… 𝒕𝒉𝒆𝒏…

𝒒 → 𝒑

𝒊𝒇 𝒒 𝒕𝒉𝒆𝒏 𝒑

𝒑 = 𝒄𝒐𝒏𝒄𝒍𝒖𝒔𝒊𝒐𝒏

𝒒 = 𝒉𝒚𝒑𝒐𝒕𝒆𝒔𝒊𝒔

𝑾𝒉𝒆𝒓𝒆:

𝑰𝒏𝒗𝒆𝒓𝒔𝒆:

𝒊𝒇… 𝒕𝒉𝒆𝒏…
~𝒑 → ~𝒒

𝒊𝒇 ~𝒑 𝒕𝒉𝒆𝒏 ~𝒒

𝒑 = 𝒉𝒚𝒑𝒐𝒕𝒆𝒔𝒊𝒔

𝒒 =  𝒄𝒐𝒏𝒄𝒍𝒖𝒔𝒊𝒐𝒏

𝑾𝒉𝒆𝒓𝒆:

𝑪𝒐𝒏𝒕𝒓𝒂𝒑𝒐𝒔𝒊𝒕𝒊𝒗𝒆:

𝒊𝒇… 𝒕𝒉𝒆𝒏…

~𝒒 → ~𝒑

𝒊𝒇 ~𝒒 𝒕𝒉𝒆𝒏 ~𝒑

𝒑 = 𝒄𝒐𝒏𝒄𝒍𝒖𝒔𝒊𝒑𝒏

𝒒 = 𝒉𝒚𝒑𝒐𝒕𝒆𝒔𝒊𝒔

𝑾𝒉𝒆𝒓𝒆:

~  = 𝒏𝒆𝒈𝒂𝒕𝒊𝒐𝒏



𝑳𝒂𝒘 𝒐𝒇 𝑫𝒆𝒕𝒂𝒄𝒉𝒎𝒆𝒏𝒕:

𝑮𝒆𝒏𝒆𝒓𝒂𝒍 ⟶  𝑷𝒂𝒓𝒕𝒊𝒄𝒖𝒍𝒂𝒓

𝐼𝑓 𝑺. 𝑨.=
𝟏

𝟐
∙ 𝑷 ∙ 𝒍 +

𝟏

𝟐
∙ 𝑷 ∙ 𝒂

𝑡ℎ𝑒𝑛 𝑺. 𝑨. =
𝟏

𝟐
∙ 𝟑𝟔 ∙ 𝟐𝟔. 𝟓 +

𝟏

𝟐
∙ 𝟑𝟔 ∙ 𝟑 ∙ 𝟑 → 𝑆. 𝐴. = 15 ∙ 𝜋 ≈ 𝟖𝟏𝟎

𝑤𝑖𝑡ℎ 𝑃 = 36 𝑎𝑛𝑑 𝑙 = 26.5 𝑎𝑛𝑑 𝑎 = 3 ∙ 3

𝐼𝑓 𝑺. 𝑨.= 𝝅 ∙ 𝒓𝟐 + 𝝅 ∙ 𝒓 ∙ 𝒍 
𝑡ℎ𝑒𝑛 𝑺. 𝑨. = 𝝅 ∙ 𝟑 𝟐 + 𝝅 ∙ 𝟑 ∙ 𝟐 → 𝑆. 𝐴. = 𝟏𝟓 ∙ 𝝅 𝑤𝑖𝑡ℎ 𝑟 = 3 𝑎𝑛𝑑 𝑙 = 2

𝐼𝑓 𝑽 =
𝟏

𝟑
∙ 𝑩 ∙ 𝒉 𝑡ℎ𝑒𝑛 𝑽 =

𝟏

𝟑
∙ 𝟐 ∙ 𝟑 → 𝑉 = 𝟐 𝑤𝑖𝑡ℎ 𝐵 = 2 𝑎𝑛𝑑 ℎ = 3

𝐼𝑓 𝑺. 𝑨. = 𝟒 ∙ 𝝅 ∙ 𝒓𝟐 𝑡ℎ𝑒𝑛 𝑺. 𝑨. = 𝟒 ∙ 𝝅 ∙ 𝟑 𝟐 → 𝑆. 𝐴. = 𝟑𝟔 ∙ 𝝅 𝑤𝑖𝑡ℎ 𝑟 = 3

𝐼𝑓 𝑽 =
𝟒

𝟑
∙ 𝝅 ∙ 𝒓𝟑 𝑡ℎ𝑒𝑛 𝑽 =

𝟒

𝟑
∙ 𝝅 ∙ 𝟑 𝟑 → 𝑆. 𝐴. = 𝟏𝟐 ∙ 𝝅 𝑤𝑖𝑡ℎ 𝑟 = 3

𝑰𝒇 𝒑 → 𝒒 𝒊𝒔 𝒂 𝒕𝒓𝒖𝒆 𝒔𝒕𝒂𝒕𝒆𝒎𝒆𝒏𝒕 𝒂𝒏𝒅 𝒑 𝒊𝒔 𝒕𝒓𝒖𝒆 𝒕𝒉𝒆𝒏 𝒒 𝒊𝒔 𝒕𝒓𝒖𝒆.



𝑳𝒂𝒘 𝒐𝒇 𝑺𝒚𝒍𝒐𝒈𝒊𝒔𝒎:

𝑰𝒇 𝒑 → 𝒒 𝒂𝒏𝒅 𝒒 → 𝒓 𝒕𝒉𝒆𝒏 𝒑 → 𝒓

𝑰𝒇 → 𝟐 𝒑𝒂𝒊𝒓𝒔 𝒐𝒇 ∥ 𝑺𝒊𝒅𝒆𝒔 𝒂𝒏𝒅  𝑨 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍𝒐𝒈𝒓𝒂𝒎 → 𝟐 𝒑𝒂𝒊𝒓𝒔 𝒐𝒇 ∥ 𝑺𝒊𝒅𝒆𝒔 

𝒕𝒉𝒆𝒏 → 𝑨 𝒑𝒂𝒓𝒂𝒍𝒍𝒆𝒍𝒐𝒈𝒓𝒂𝒎 

𝑰𝒇 ∠𝑨𝑩𝑪 → 𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒔 𝟔𝟎𝒐 𝒂𝒏𝒅  𝟎𝒐< 𝒂𝒏𝒈𝒍𝒆 < 𝟗𝟎𝒐 → 𝑨𝒏 𝒂𝒄𝒖𝒕𝒆 ∠

𝒕𝒉𝒆𝒏  ∠𝑨𝑩𝑪 → 𝑨𝒄𝒖𝒕𝒆 ∠

𝑰𝒇 𝑨 𝒌𝒊𝒕𝒆 → 𝟐 𝒑𝒂𝒊𝒓𝒔 𝒐𝒇 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒔𝒊𝒅𝒆𝒔 ≅′ 𝒔 

𝒕𝒉𝒆𝒏 𝑨𝑩𝑪𝑫 → 𝑲𝑰𝑻𝑬

𝒂𝒏𝒅  𝑨𝑩𝑪𝑫 → 𝟐 𝒑𝒂𝒊𝒓𝒔 𝒐𝒇 𝒄𝒐𝒏𝒔𝒆𝒄𝒖𝒕𝒊𝒗𝒆 𝒔𝒊𝒅𝒆𝒔 ≅′ 𝒔 

𝑹𝒆𝒄𝒂𝒍𝒍:

𝑻𝒓𝒂𝒏𝒔𝒊𝒕𝒊𝒗𝒆 𝑷𝒐𝒓𝒑𝒆𝒓𝒕𝒚 𝒊𝒏 𝑨𝒍𝒈𝒆𝒃𝒓𝒂: 𝒊𝒇 𝒂 = 𝒃  𝒂𝒏𝒅 𝒃 = 𝒄  𝒕𝒉𝒆𝒏 𝒂 = 𝒄



𝒊𝒇 𝑷𝒐𝒊𝒏𝒕 𝑳 𝒊𝒔 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒑𝒐𝒊𝒏𝒕𝒔 𝑲 𝒂𝒏𝒅 𝑴 𝒊𝒏 𝑲𝑴
𝒕𝒉𝒆𝒏 𝑲𝑴 ≅ 𝑲𝑳 + 𝑳𝑴 → 𝑲𝑴 = 𝑲𝑳 + 𝑳𝑴

𝑶𝒓
𝒊𝒇 𝑲𝑴 ≅ 𝑲𝑳 + 𝑳𝑴 → 𝑲𝑴 = 𝑲𝑳 + 𝑳𝑴

𝒕𝒉𝒆𝒏 𝑷𝒐𝒊𝒏𝒕 𝑳 𝒊𝒔 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒑𝒐𝒊𝒏𝒕𝒔 𝑲 𝒂𝒏𝒅 𝑴 𝒊𝒏 𝑲𝑴

𝑺𝒆𝒈𝒎𝒆𝒏𝒕 𝑨𝒅𝒅𝒊𝒕𝒊𝒐𝒏 𝑷𝒐𝒔𝒕𝒖𝒍𝒂𝒕𝒆:

𝑴𝑳𝑲

𝑲 𝑴 𝑲 𝑴 𝑲 𝑴

𝐿𝑖𝑛𝑒 𝐾𝑀𝑆𝑒𝑔𝑚𝑒𝑛𝑡 𝐾𝑀 𝑅𝑎𝑦 𝐾𝑀

𝑺𝒆𝒈𝒎𝒆𝒏𝒕𝒔, 𝒍𝒊𝒏𝒆𝒔 𝒂𝒏𝒅 𝒓𝒂𝒚𝒔



𝑨𝒏𝒈𝒍𝒆 𝑪𝒍𝒂𝒔𝒔𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝑨𝒏𝒈𝒍𝒆 𝑷𝒂𝒊𝒓 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔𝒉𝒊𝒑𝒔

𝑨𝒏𝒈𝒍𝒆 𝑷𝒂𝒊𝒓 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔𝒉𝒊𝒑𝒔



𝑨𝒏𝒈𝒍𝒆 𝑷𝒂𝒊𝒓 𝑹𝒆𝒍𝒂𝒕𝒊𝒐𝒏𝒔𝒉𝒊𝒑𝒔 𝒊𝒏 ∥𝑳𝒊𝒏𝒆𝒔
𝑪𝒖𝒕 𝒃𝒚 𝒂 𝑻𝒓𝒂𝒏𝒔𝒗𝒆𝒓𝒔𝒂𝒍

𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑪𝒍𝒂𝒔𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝒃𝒚 𝑨𝒏𝒈𝒍𝒆𝒔

Partes de un Triángulo Recto 𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑪𝒍𝒂𝒔𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝒃𝒚 𝑺𝒊𝒅𝒆𝒔



𝑃𝑎𝑟𝑡𝑠 𝑜𝑓 𝑎 𝐼𝑠𝑜𝑠𝑐𝑒𝑙𝑒𝑠 𝑇𝑟𝑖𝑎𝑛𝑔𝑙𝑒 𝐸𝑥𝑡𝑒𝑟𝑖𝑜𝑟 𝐴𝑛𝑔𝑙𝑒 𝑇ℎ𝑒𝑜𝑟𝑒𝑚

𝐼𝑛𝑡𝑒𝑟𝑖𝑜𝑟 𝐴𝑛𝑔𝑙𝑒 𝑆𝑢𝑚 𝑖𝑛 𝑇𝑟𝑖𝑎𝑛𝑔𝑙𝑒𝑠
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𝑺 = 𝑰𝒏𝒕𝒆𝒓𝒊𝒐𝒓 𝑨𝒏𝒈𝒍𝒆 𝑺𝒖𝒎 𝒊𝒏 𝑷𝒐𝒍𝒚𝒈𝒐𝒏𝒔
= 𝑵𝒖𝒎𝒃𝒆𝒓 𝒐𝒇 𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆𝒔 ∙ 𝟏𝟖𝟎𝒐

𝑵𝒖𝒎𝒃𝒆𝒓 𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆𝒔 = 𝑵𝒖𝒎𝒃𝒆𝒓 𝑺𝒊𝒅𝒆𝒔 − 𝟐

𝒏 = 𝑵𝒖𝒎𝒃𝒆𝒓 𝑺𝒊𝒅𝒆𝒔

𝑺 = 𝒏 − 𝟐 ∙ 𝟏𝟖𝟎𝒐



𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑪𝒐𝒏𝒈𝒓𝒖𝒆𝒏𝒄𝒆 
𝑻𝒉𝒆𝒐𝒓𝒆𝒎𝒔 𝒂𝒏𝒅 𝑷𝒐𝒔𝒕𝒖𝒍𝒂𝒕𝒆𝒔

𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑪𝒍𝒂𝒔𝒊𝒇𝒊𝒄𝒂𝒕𝒊𝒐𝒏 𝒃𝒚 𝑨𝒏𝒈𝒍𝒆𝒔

𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑰𝒏𝒆𝒒𝒖𝒂𝒍𝒊𝒕𝒚 𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑰𝒏𝒆𝒒𝒖𝒂𝒍𝒊𝒕𝒚: 𝑶𝒓𝒅𝒆𝒓𝒊𝒏𝒈 𝑨𝒏𝒈𝒍𝒆𝒔



𝑻𝒓𝒊𝒂𝒏𝒈𝒍𝒆 𝑰𝒏𝒆𝒒𝒖𝒂𝒍𝒊𝒕𝒚: 𝑶𝒓𝒅𝒆𝒓𝒊𝒏𝒈 𝑺𝒊𝒅𝒆𝒔
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𝑰𝒇

𝒂′

𝒂"
=
𝒃′

𝒃"
=
𝒄′

𝒄"
𝒐𝒓

𝒂"

𝒂′
=
𝒃"

𝒃′
=
𝒄"

𝒄′

 & 
∠𝑨′ ≅ ∠ 𝑨"
∠𝑩′ ≅ ∠ 𝑩"
∠𝑪′ ≅ ∠ 𝑪"

𝑻𝒉𝒆𝒏 

∆𝑨′𝑩′𝑪′~∆𝑨′′B′′𝑪′′ 𝑻𝒉𝒆 𝑪𝒐𝒏𝒗𝒆𝒓𝒔𝒆 𝒊𝒔 𝒂𝒍𝒔𝒐 𝒕𝒓𝒖𝒆

Corresponding Sides are 
Proportional

or
in Proportion

Corresponding Angles 
Congruent

~ → 𝑺𝒊𝒎𝒊𝒍𝒂𝒓𝒊𝒕𝒚 𝑺𝒚𝒎𝒃𝒐𝒍



Proportional Reasoning and Similarity in Triangles

Side−Side−Side or SSS ~ 𝐴𝑛𝑔𝑙𝑒 − 𝐴𝑛𝑔𝑙𝑒 ~

Side−Angle−Side or SAS ~
Two Sides Connected at Midpoint in a ∆ and 

the third one ∥ to this.

𝑎′

𝑐′

𝑏′
𝐴′

𝐶'

𝐵′

𝑎"

𝑐"

𝑏"

𝐴"

𝐶"

𝐵"

𝑇ℎ𝑒𝑛

∆𝐴′𝐵′𝐶′~∆𝐴′′B′′𝐶′′
𝑏𝑦 𝑆𝑆𝑆 ~

𝐼𝑓

𝑎′

𝑎"
=
𝑏′

𝑏"
=
𝑐′

𝑐"
𝑜𝑟

𝑎"

𝑎′
=
𝑏"

𝑏′
=
𝑐"

𝑐′

𝑇ℎ𝑒 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑒 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑎𝑠 𝑤𝑒𝑙𝑙

𝑎′

𝑐′

𝑏′
𝐴′

𝐶'

𝐵′

𝑎"

𝑐"

𝑏"

𝐴"

𝐶"

𝐵"

𝐼𝑓  

𝑎′

𝑎"
=
𝑐′

𝑐"
𝑜𝑟

𝑎"

𝑎′
=
𝑐"

𝑐′
𝑎𝑛𝑑 

∠𝐵′ ≅ ∠ 𝐵" 

𝑎′

𝑐′

𝑏′
𝐴′

𝐶'

𝐵′

𝑎"

𝑐"

𝑏"

𝐴"

𝐶"

𝐵"

𝑇ℎ𝑒𝑛

∆𝐴′𝐵′𝐶′~∆𝐴′′B′′𝐶′′ 
𝑏𝑦 𝑆𝐴𝑆 ~

𝑇ℎ𝑒 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑒 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑎𝑠 𝑤𝑒𝑙𝑙

𝐼𝑓

 ∠𝐴′ ≅ ∠ 𝐴"
∠𝐵′ ≅ ∠ 𝐵"

 

𝑜𝑟 ∠𝐴′ ≅ ∠ 𝐴"
∠𝐶′ ≅ ∠ 𝐶"

 

𝑜𝑟 ∠𝐵′ ≅ ∠ 𝐵"
∠𝐶′ ≅ ∠ 𝐶"

𝑇ℎ𝑒𝑛

∆𝐴′𝐵′𝐶′~∆𝐴′′B′′𝐶′′ 
𝑏𝑦 𝐴𝐴 ~

𝐴𝐶

𝐵

𝐸𝐷

I𝑓
𝐷 𝑦 𝐸 𝑎𝑟𝑒 𝑚𝑖𝑑𝑝𝑜𝑖𝑛𝑡𝑠

𝑜𝑓

𝐵𝐶 𝑎𝑛𝑑 𝐷𝐴

𝑇ℎ𝑒𝑛

𝐷𝐸 ∥ 𝐶𝐴
𝑎𝑛𝑑

𝐷𝐸 =
1

2
𝐶𝐴

𝑇ℎ𝑒 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑒 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑎𝑠 𝑤𝑒𝑙𝑙

𝑇ℎ𝑒 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑒 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑎𝑠 𝑤𝑒𝑙𝑙



Proportional Reasoning and Similarity in Triangles

Porportionality in several ∥ lines cut by transversals
Proportionality in two sides in a ∆ joined by a segment ∥ 

to the third side.

Medians 𝑩′𝑫′ and 𝑩"𝑫" in similar triangles are 
are propotional to the sides.

Altitudes or H𝑒𝑖𝑔ℎ𝑡𝑠 𝑩′𝑫′ and  𝑩"𝑫"
in similar triangles are 

are propotional to the sides.

𝑓 𝑔

𝑗

𝐴𝐶

𝐵

𝐸𝐷

𝑘

𝐼𝑓 𝐷𝐸 ∥ 𝐶𝐴  

𝑇ℎ𝑒𝑛

𝑇ℎ𝑒𝑛 

𝐴′𝐵′

𝐴"𝐵"
=
𝐵′𝐶′

𝐵"𝐶"
=
𝐶′𝐴′

𝐶"𝐴"
=
𝐵′𝐷′

𝐵"𝐷"
𝑜𝑟

𝐴"𝐵"

𝐴′𝐵′
=
𝐵"𝐶"

𝐵′𝐶
=
𝐶"𝐴"

𝐶′𝐴
=
𝐵"𝐷"

𝐵′𝐷′

 

ℎ 𝑗

𝑘

𝐴𝐵

𝐵

𝐶𝐷
𝑙

𝐸𝐹 𝐼𝑓 

𝐴𝐵 ∥ 𝐶𝐷 
𝑎𝑛𝑑

𝐶𝐷 ∥ 𝐸𝐹 
𝑎𝑛𝑑

𝐴𝐵 ∥ 𝐸𝐹

 

𝑇ℎ𝑒𝑛
𝑘

𝑙
=
ℎ

𝑗
 

𝑇ℎ𝑒 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑒 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑎𝑠 𝑤𝑒𝑙𝑙
𝑇ℎ𝑒 𝑐𝑜𝑛𝑣𝑒𝑟𝑠𝑒 𝑖𝑠 𝑡𝑟𝑢𝑒 𝑎𝑠 𝑤𝑒𝑙𝑙

𝐴′

𝐶'

𝐵′

𝐴"

𝐶"

𝐵"

𝐷'
𝐷"

𝐴′

𝐶'

𝐵′

𝐴"

𝐶"

𝐵"

𝐷'
𝐷"

𝑓

𝑗
=
𝑔

𝑘
 

𝐼𝑓 ∆𝐴′𝐵′𝐶′~∆𝐴′′B′′𝐶′′
𝑎𝑟𝑒 ∆′𝑠 ~

𝑇ℎ𝑒𝑛 

𝐴′𝐵′

𝐴"𝐵"
=
𝐵′𝐶′

𝐵"𝐶"
=
𝐶′𝐴′

𝐶"𝐴"
=
𝐵′𝐷′

𝐵"𝐷"
𝑜𝑟

𝐴"𝐵"

𝐴′𝐵′
=
𝐵"𝐶"

𝐵′𝐶
=
𝐶"𝐴"

𝐶′𝐴
=
𝐵"𝐷"

𝐵′𝐷′

 

𝐼𝑓 ∆𝐴′𝐵′𝐶′~∆𝐴′′B′′𝐶
𝑎𝑟𝑒 ∆′𝑠 ~𝑆𝑚𝑎𝑙𝑙𝑒𝑟: 𝐿𝑎𝑟𝑔𝑒𝑟

𝐿𝑎𝑟𝑔𝑒𝑟: 𝑆𝑚𝑎𝑙𝑙𝑒𝑟

𝑆𝑚𝑎𝑙𝑙𝑒𝑟: 𝐿𝑎𝑟𝑔𝑒𝑟

𝐿𝑎𝑟𝑔𝑒𝑟: 𝑆𝑚𝑎𝑙𝑙𝑒𝑟



Angle Bisectors 𝑩′𝑫′ and 𝑩"𝑫" in similar triangles are 
are propotional to the sides.

Perimeters
𝑎′ + 𝑏′ + 𝑐′ and    𝑎" + 𝑏" + 𝑐"

in similar triangles are are propotional to the sides.

Segments Formed by Angle Bisector from 
One Vertex in Opposite Side are Proportional 

to Corresponding Adjacent Sides
Special Segments, Lines, Rays in Triangles

Proportional Reasoning and Similarity in Triangles

𝑎′

𝑐′

𝑏′
𝐴′

𝐶'

𝐵′

𝑎"

𝑐"

𝑏"

𝐴"

𝐶"

𝐵"

𝑇ℎ𝑒𝑛 

𝐴′𝐵′

𝐴"𝐵"
=
𝐵′𝐶′

𝐵"𝐶"
=
𝐶′𝐴′

𝐶"𝐴"
=
𝐵′𝐷′

𝐵"𝐷"
𝑜𝑟

𝐴"𝐵"

𝐴′𝐵′
=
𝐵"𝐶"

𝐵′𝐶
=
𝐶"𝐴"

𝐶′𝐴
=
𝐵"𝐷"

𝐵′𝐷′

 

𝐼𝑓 ∆𝐴′𝐵′𝐶′~∆𝐴"B"𝐶"
𝑎𝑟𝑒 ∆′𝑠 ~

𝐴′

𝐶'

𝐵′

𝐴"

𝐶"

𝐵"

𝐷'
𝐷"

𝑇ℎ𝑒𝑛 

𝐴′𝐵′

𝐴"𝐵"
=
𝐵′𝐶′

𝐵"𝐶"
=
𝐶′𝐴′

𝐶"𝐴"
=
𝑎′ + 𝑏′ + 𝑐′

𝑎" + 𝑏" + 𝑐"
𝑜𝑟

𝐴"𝐵"

𝐴′𝐵′
=
𝐵"𝐶"

𝐵′𝐶
=
𝐶"𝐴"

𝐶′𝐴
=
𝑎" + 𝑏" + 𝑐"

𝑎′ + 𝑏′ + 𝑐′

 

𝐼𝑓 ∆𝐴′𝐵′𝐶′~∆𝐴"B"𝐶"
𝑎𝑟𝑒 ∆′𝑠 ~𝑆𝑚𝑎𝑙𝑙𝑒𝑟: 𝐿𝑎𝑟𝑔𝑒𝑟

𝐿𝑎𝑟𝑔𝑒𝑟: 𝑆𝑚𝑎𝑙𝑙𝑒𝑟

𝑆𝑚𝑎𝑙𝑙𝑒𝑟: 𝐿𝑎𝑟𝑔𝑒𝑟

𝐿𝑎𝑟𝑔𝑒𝑟: 𝑆𝑚𝑎𝑙𝑙𝑒𝑟

𝐴

𝐶

𝐵

𝐷

𝐶𝐷

𝐷𝐴
=
𝐵𝐶

𝐵𝐴
 𝐴

𝐶

𝐵

𝐷
𝐴

𝐶

𝐵

𝐷

Angle Bisector

Median

𝐴

𝐶

𝐵

𝐷

𝐴

𝐶

𝐵

𝐷

Altitude or Height

Perpedicular Bisector



A

B C D

A

B D

B

C

∆𝐴𝐵𝐶~∆𝐴𝐷𝐵
𝑨𝑩

𝑨𝑫
=
𝑨𝑪

𝑨𝑩
𝐴𝐵

𝐴𝐷
=
𝐵𝐶

𝐷𝐵
𝐴𝐶

𝐴𝐵
=
𝐵𝐶

𝐷𝐵

∆𝐴𝐷𝐵~∆𝐵𝐷𝐶
𝐴𝐷

𝐷𝐵
=
𝐴𝐵

𝐵𝐶
𝑨𝑫

𝑫𝑩
=
𝑫𝑩

𝑫𝑪
𝐴𝐵

𝐵𝐶
=
𝐷𝐵

𝐷𝐶

∆𝐴𝐵𝐶~∆𝐵𝐷𝐶
𝐴𝐵

𝐵𝐷
=
𝐴𝐶

𝐵𝐶
𝐴𝐵

𝐵𝐷
=
𝐵𝐶

𝐷𝐶
𝑨𝑪

𝑩𝑪
=
𝑩𝑪

𝑫𝑪

𝑨𝑩

𝑨𝑫
=
𝑨𝑪

𝑨𝑩

𝑨𝑫

𝑫𝑩
=
𝑫𝑩

𝑫𝑪

𝑨𝑪

𝑩𝑪
=
𝑩𝑪

𝑫𝑪

𝑨𝑩𝟐 = 𝑨𝑪 ∙ 𝑨𝑫 𝑩𝑪𝟐 = 𝑨𝑪 ∙ 𝑫𝑪𝑫𝑩𝟐 = 𝑨𝑫 ∙ 𝑫𝑪

The geometric mean of the longer 
leg is equal to the product of the 
hypotenuse and the adjacent 
segment of the hypotenuse formed 
by the altitude to the right angle.

The geometric mean of the shorter 
leg is equal to the product of the 
hypotenuse and the adjacent 
segment of the hypotenuse formed 
by the altitude to the right angle.

The geometric mean of the 
altitude to the right angle is equal 
to the product of the segments of 
the hypotenuse formed by the 
altitude to the right angle.

The highlighted proportions 
involve geometric means; 
knowing that the product of 
the means equals the 
product of the extremes, we 
derive the three geometric 
mean theorems associated 
with the altitude to the right 
angle.

Altitude to the Right Angle and Similarity

A

B

C
D



Right Triangles: Pythagorean Theorem

Pythagorean theorem Pythagorean theorem 𝐴𝑐𝑢𝑡𝑒 ∆′𝑠

Pythagorean theorem 𝑂𝑏𝑡𝑢𝑠𝑒 ∆′𝑠

𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐

𝒄

𝒃

𝒂

𝑪

𝑩

𝑨

𝒄

𝒃

𝒂

𝑪

𝑩

𝑨

𝒄

𝒃 𝒂

𝑪

𝑩𝑨

𝒄𝟐 < 𝒂𝟐 + 𝒃𝟐

𝒄𝟐 > 𝒂𝟐 + 𝒃𝟐

𝒄 = 𝒂𝟐 + 𝒃𝟐

𝒄 = ± 𝒂𝟐 + 𝒃𝟐

− 𝑁𝑜 𝑠𝑒𝑛𝑠𝑒 ℎ𝑒𝑟𝑒



Right Triangles: Trigonometry

Trigonometry
Reference Angle

Trigonometry: Right Triangles
Bold text used at higher levels

Trigonometría: Triángulos Rectos

𝒄

𝒃

𝒂

𝑪

𝑩

𝑨

→ 𝑹𝒆𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝑨𝒏𝒈𝒍𝒆
𝒂 → 𝑶𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝑺𝒊𝒅𝒆

𝒃 → 𝑨𝒅𝒋𝒂𝒄𝒆𝒏𝒕 𝑺𝒊𝒅𝒆

sin 𝜃 =
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑆𝑖𝑑𝑒

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑐𝑜𝑠 𝜃 =
𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑆𝑖𝑑𝑒

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

tan 𝜃 =
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑆𝑖𝑑𝑒

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑆𝑖𝑑𝑒

cot 𝜃 =
𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑆𝑖𝑑𝑒

𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑆𝑖𝑑𝑒

𝑠𝑒𝑐 𝜃 =
𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡 𝑆𝑖𝑑𝑒

csc 𝜃 =
𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒

𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒 𝑆𝑖𝑑𝑒

sin 𝐴 =
𝑎

𝑐

𝑐𝑜𝑠 𝐴 =
𝑏

𝑐

tan𝐴 =
𝑎

𝑏

𝐜𝐨𝐭𝑨 =
𝒃

𝒂

𝒔𝒆𝒄𝑨 =
𝒄

𝒃

𝐜𝐬𝐜𝑨 =
𝒄

𝒂

sin𝐵 =
𝑏

𝑐

𝑐𝑜𝑠 𝐵 =
𝑎

𝑐

tan𝐵 =
𝑏

𝑎

𝐜𝐨𝐭𝑩 =
𝒂

𝒃

𝒔𝒆𝒄𝑩 =
𝒄

𝒂

𝐜𝐬𝐜𝑩 =
𝒄

𝒃

→ 𝑹𝒆𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝑨𝒏𝒈𝒍𝒆

𝒄

𝒃

𝒂

𝑪

𝑩

𝑨

→ 𝑹𝒆𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝑨𝒏𝒈𝒍𝒆

→ 𝑹𝒆𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝑨𝒏𝒈𝒍𝒆

𝒃 → 𝑶𝒑𝒑𝒐𝒔𝒊𝒕𝒆 𝑺𝒊𝒅𝒆

𝒂 → 𝑨𝒅𝒋𝒂𝒄𝒆𝒏𝒕 𝑺𝒊𝒅𝒆

𝛼, 𝛽, 𝛾, 𝛿, 𝜃 → 𝐼𝑡 𝑖𝑠 𝑐𝑜𝑚𝑚𝑜𝑛 𝑡𝑜 𝑢𝑠𝑒 𝑡ℎ𝑒𝑚 𝑎𝑠 𝑎𝑛𝑔𝑙𝑒𝑠.

𝜃



Establishing the similarity of triangles that have congruent corresponding angles and 
corresponding sides that are proportional, or relating this to trigonometric ratios or 
trigonometry.

All ∆′𝒔 are ~  by AA ~

Similarity Proof

Right Triangles: Trigonometry and Similatiry Link 



Trigonom𝑒𝑡𝑟í𝑎 𝑑𝑒 𝑇𝑟𝑖á𝑛𝑔𝑢𝑙𝑜𝑠 𝑅𝑒𝑐𝑡𝑜𝑠 𝑦 ~

Angle to Trigonometric Ratio Trigonometric Ratio to Angle

30𝑜

60𝑜
60𝑜

60𝑜
60𝑜

60𝑜

𝐴
𝐾 𝐽 𝐼 𝐻 𝐺

𝐹

𝐸

𝐷

𝐶

𝐵

∆𝑨𝑩𝑲~∆𝑨𝑪𝑱~∆𝑨𝑫𝑰~∆𝑨𝑬𝑯~∆𝑨𝑭𝑮

All embedded triangles are similar. 
𝟑𝟎𝒐 − 𝟔𝟎𝟎 − 𝟗𝟎𝒐 
Scalene right triangles.
They all yield the same numerical 
value for each of the six trigonometric 
ratios (angle-to-ratio) and all produce 
the same corresponding angle (ratio-
to-angle).

Conceptual relationship 
between trigonometry and 
similarity

sin  𝟑𝟎𝒐 = 0.5

cos  𝟑𝟎𝒐 ≈ 0.87

tan  𝟑𝟎𝒐 ≈ 0.58

sin−1  𝟎. 𝟓 = 30𝑜

cos−1  𝟎. 𝟖𝟕 ≈ 30𝑜

t𝑎𝑛−1  𝟎. 𝟓𝟖 ≈ 30𝑜

Right Triangles: Trigonometry and Similatiry Link 



Similarity vs Homothety: Enlargements and Reductions

𝑃𝑒𝑟𝑓𝑜𝑚𝑖𝑛𝑔 𝑎𝑛 𝑒𝑙𝑜𝑛𝑔𝑎𝑡𝑖𝑜𝑛 𝑏𝑦 𝑎 𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 8 𝑤𝑖𝑡ℎ 𝑐𝑒𝑛𝑡𝑒𝑟 𝑜𝑓 𝑑𝑖𝑙𝑎𝑡𝑖𝑜𝑛 𝑎𝑡 𝑝𝑜𝑖𝑛𝑡 𝑀

𝑃𝑒𝑟𝑓𝑜𝑚𝑖𝑛𝑔 𝐹𝑟𝑎𝑐𝑡𝑟𝑖𝑜𝑛𝑎𝑙 𝐷𝑖𝑙𝑎𝑡𝑖𝑜𝑛𝑠: 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 𝑡𝑜
3

4
 𝑎𝑛𝑑 𝑡𝑜

1

2𝑇



Similarity: Establishing Extended Proportions and Corresponding Angles ≅′ 𝒔



Similarity: Homothety from a center of homothecy or dilation for special triangles

Several instances of a 
special triangle

𝟒𝟓𝒐 − 𝟒𝟓𝒐 − 𝟗𝟎𝒐

using a center of 
homothety, distinguishing 
between enlargement and 
reduction, and presenting 
cases of congruence and 
similarity

Several instances of a 
special triangle

𝟑𝟎𝒐 − 𝟔𝟎𝒐 − 𝟗𝟎𝒐

using a center of 
homothety, distinguishing 
between enlargement and 
reduction, and presenting 
cases of congruence and 
similarity



Scale factor in Similarity or using it in non-congruent transformations 

It is necessary to take into 
account that making dilations 
of line dimensions is different 
of doing it of area units or 
volumen units.
Special considerations need to 
be done if we are going to use 
as scale factor linear, area or 
volume units



Angles of Depression and Elevation used in Word problems for Trigonometry



Polygons: Areas

Area of a Triangle

Area of a Parallelogram Area of a Rectangle

𝑨 =
𝟏

𝟐
∙ 𝒃 ∙ 𝒉 𝒉

𝒃

𝒉

𝒃
𝒉

𝒃

Where:
𝑨 = 𝑨𝒓𝒆𝒂 

 𝒃 = 𝑩𝒂𝒔𝒆
 𝒉 = 𝑨𝒍𝒕𝒊𝒕𝒖𝒅𝒆 𝒐𝒓 𝑯𝒆𝒊𝒈𝒉𝒕

Where:
𝑨 = 𝑨𝒓𝒆𝒂 

 𝒃 = 𝑩𝒂𝒔𝒆

𝐴 =
1

2
∙ 𝑏 ∙ ℎ +

1

2
∙ 𝑏 ∙ ℎ

𝐴 = 𝑏 ∙ ℎ
1

2
+
1

2
= 𝑏 ∙ ℎ

𝒉
𝒉

𝒉

𝒃

𝒃 𝒃 𝒃

𝒉

𝒃

𝒉 𝒉

𝒃

𝒉 = 𝑨𝒍𝒕𝒊𝒕𝒖𝒅𝒆 𝒐𝒓 𝑯𝒆𝒊𝒈𝒉𝒕

Where:
𝑨 = 𝑨𝒓𝒆𝒂 

 𝒃 = 𝑩𝒂𝒔𝒆

𝐴 =
1

2
∙ 𝑏 ∙ ℎ +

1

2
∙ 𝑏 ∙ ℎ

𝐴 = 𝑏 ∙ ℎ
1

2
+
1

2
= 𝑏 ∙ ℎ

𝒉 = 𝑨𝒍𝒕𝒊𝒕𝒖𝒅𝒆 𝒐𝒓 𝑯𝒆𝒊𝒈𝒉𝒕𝐴 = 𝒃 ∙ 𝒉 𝐴 = 𝒃 ∙ 𝒉



Polygons: Areas

Area of a Trapezoid

Area of a Regular Convex Polygon (True for all)

𝒉

𝒉 𝒉

𝒃𝟐

𝒃𝟏

𝒃𝟐

𝒃𝟏 𝑨 = 𝑨𝒓𝒆𝒂 
 𝒉 = 𝒉𝒆𝒊𝒈𝒉𝒕 𝐴 =

1

2
∙ 𝒃𝟏 ∙ ℎ +

1

2
∙ 𝒃𝟐 ∙ ℎ

𝑨 =
𝟏

𝟐
∙ 𝒉 𝒃𝟏 + 𝒃𝟐

𝒃𝟏= 𝑴𝒊𝒏𝒐𝒓 𝑩𝒂𝒔𝒆
 𝒃𝟐= 𝑴𝒂𝒋𝒐𝒓 𝑩𝒂𝒔𝒆

𝑏𝑏𝑏𝑏𝑏 𝑏

ℎ ℎℎℎℎℎ

𝑏

𝑏

𝑏

𝑏

𝑏

𝑏

ℎ

𝑏

𝑏𝑏 → 𝐸𝑞𝑢𝑖𝑙𝑎𝑡𝑒𝑟𝑎𝑙 ∆ 𝑤𝑖𝑡ℎ 𝑆𝑖𝑑𝑒 "𝑏"

𝐼𝑓 𝑅𝑒𝑔𝑢𝑙𝑎𝑟 𝐶𝑜𝑛𝑣𝑒𝑥 𝑃𝑜𝑙𝑦𝑔𝑜𝑛

𝑡ℎ𝑒𝑛 𝒉 = 𝒉𝒆𝒊𝒈𝒉𝒕 → 𝒂 = 𝑨𝒑𝒐𝒕𝒉𝒆𝒎

𝑷𝒆𝒓𝒊𝒎𝒆𝒕𝒆𝒓𝑹𝒆𝒈𝒖𝒍𝒂𝒓 𝑪𝒐𝒏𝒗𝒆𝒙 𝑷𝒐𝒍𝒚𝒈𝒐𝒏

𝑃 = 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏

𝐴 =
1

2
∙ ℎ𝑏 +

1

2
∙ ℎ𝑏 +

1

2
∙ ℎ𝑏 +

1

2
∙ ℎ𝑏 +

1

2
∙ ℎ𝑏 +

1

2
∙ ℎ𝑏

→  𝐴 =
1

2
∙ ℎ 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏 =

1

2
∙ 𝑃 ∙ ℎ

𝐴𝑟𝑒𝑎 =
𝟏

𝟐
∙ 𝑷 ∙ 𝒂

𝑴 =
𝟏

𝟐
∙ 𝒃𝟏 + 𝒃𝟐𝑴 = 𝑴𝒆𝒅𝒊𝒂𝒏

𝒂
𝒓

𝒃



𝐴 =
1

2
∙
𝑑1
2
∙
𝑑2
2

+
1

2
∙
𝑑1
2
∙
𝑑2
2

+
1

2
∙
𝑑1
2
∙
𝑑2
2

+
1

2
∙
𝑑1
2
∙
𝑑2
2

∆ 𝐴𝑟𝑒𝑎 𝐹𝑜𝑟𝑚𝑢𝑙𝑎:

𝐴 =
1

2
∙ 𝑏 ∙ ℎ

𝑠𝑠

𝑠 𝑠

𝑑1

𝑑2

𝑑2
2

𝑑1
2

𝑑2
2

𝑑1
2

𝐴 = 4 ∙
1

2
∙
𝑑1
2
∙
𝑑2
2

=
4

2
∙
𝑑1
2
∙
𝑑2
2

= 2 ∙
𝑑1
2
∙
𝑑2
2

=
𝟏

𝟐
∙ 𝒅𝟏 ∙ 𝒅𝟐

Where:
𝐴 = 𝐴𝑟𝑒𝑎 

𝑨 =
𝟏

𝟐
∙ 𝒅𝟏 ∙ 𝒅𝟐

𝑑2 = 𝑆𝑚𝑎𝑙𝑙 𝐷𝑖𝑎𝑔𝑜𝑛𝑎𝑙

𝑑1 = 𝐿𝑎𝑟𝑔𝑒 𝐷𝑖𝑎𝑔𝑜𝑛𝑎𝑙

𝑹𝒉𝒐𝒎𝒃𝒖𝒔 𝑨𝒓𝒆𝒂:

𝑹𝒉𝒐𝒎𝒃𝒖𝒔



𝑟𝑎𝑑𝑖𝑢𝑠

𝒓

𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 𝑎 ⊙:
𝑃 = 2 ∙ 𝜋 ∙ 𝑟

𝑆𝑒𝑚𝑖 − 𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟:

𝑃 =
2 ∙ 𝜋 ∙ 𝑟

2
= 𝜋 ∙ 𝑟

𝜋 ∙ 𝑟

𝜋 ∙ 𝑟

𝒓

𝒓

𝜋 ∙ 𝑟

𝜋 ∙ 𝑟

𝑏 = 𝝅 ∙ 𝒓

ℎ = 𝒓

𝑨𝒓𝒆𝒂 𝑪𝒊𝒓𝒄𝒍𝒆:
𝑨 = 𝝅 ∙ 𝒓𝟐

𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑖𝑛𝑔 𝑠𝑢𝑐𝑐𝑒𝑠𝑖𝑣𝑒 𝑒𝑞𝑢𝑎𝑙 
𝑎𝑟𝑒𝑎 𝑠𝑒𝑐𝑡𝑜𝑟 𝑝𝑎𝑟𝑡𝑖𝑡𝑖𝑜𝑛𝑠 𝑎𝑛𝑑 𝑟𝑒𝑎𝑟𝑟𝑎𝑛𝑔𝑖𝑛𝑔:

𝐴𝑟𝑒𝑎 𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙𝑜𝑔𝑟𝑎𝑚:
𝐴 = 𝑏 ∙ ℎ = 𝝅 ∙ 𝒓𝟐 = 𝑨The limit of generating progressive 

partitions in the circle of equal área 
sectors is a parallelogram.



Solids: Surface Area and Volume

Perimeters Review Solids

Surface Area in Cylinders Volume in Cylinders



Solids: Surface Area and Volume

Tpes of Pyramids Types of Prisms

Surface Area in Prisms Volume in a Right Prism

 

 

   
      

                   

         

 

  

 



𝒉

𝒓

𝒍
𝒍

𝒓

𝑨𝒓𝒆𝒂 𝒐𝒇 𝑪𝒊𝒓𝒄𝒍𝒆
(𝑪𝒐𝒏𝒕𝒂𝒊𝒏𝒊𝒏𝒈 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂)

𝑪𝒐𝒏𝒆′𝒔 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂
𝒂𝒓𝒆𝒂 𝒐𝒇 𝒔𝒆𝒄𝒕𝒐𝒓

𝑪𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆 𝒐𝒇 𝑪𝒐𝒏𝒆’𝒔 𝑩𝒂𝒔𝒆

𝑩𝒂𝒔𝒆 𝑨𝒓𝒆𝒂 𝑪𝒊𝒓𝒄𝒍𝒆

𝑪𝒐𝒏𝒆′𝒔 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂

𝑻𝒐𝒕𝒂𝒍 𝑨𝒓𝒆𝒂 𝑪𝒊𝒓𝒄𝒍𝒆
𝑪𝒐𝒏𝒕𝒂𝒊𝒏𝒊𝒏𝒈 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂

=
𝑪𝒐𝒏𝒆′𝒔 𝑩𝒂𝒔𝒆 𝑪𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆

𝑻𝒐𝒕𝒂𝒍 𝑪𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆

𝑪𝒐𝒏𝒕𝒂𝒊𝒏𝒊𝒏𝒈 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂

 

𝑪𝒐𝒏𝒆′𝒔 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂

𝝅 ∙ 𝒍𝟐
=
𝟐 ∙ 𝝅 ∙ 𝒓

𝟐 ∙ 𝝅 ∙ 𝒍
 

𝑪𝒐𝒏𝒆′𝒔 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂

𝝅 ∙ 𝒍
= 𝒓

𝑪𝒐𝒏𝒆′𝒔 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂 = 𝝅 ∙ 𝒓 ∙ 𝒍

𝑻𝒐𝒕𝒂𝒍 𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝑨𝒓𝒆𝒂:

𝑺. 𝑨.= 𝑪𝒊𝒓𝒄𝒍𝒆 𝑩𝒂𝒔𝒆 𝑨𝒓𝒆𝒂 + 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂

𝑺. 𝑨. = 𝝅 ∙ 𝒓𝟐 + 𝝅 ∙ 𝒓 ∙ 𝒍
𝐵 = 𝐶𝑖𝑟𝑐𝑙𝑒 𝐵𝑎𝑠𝑒 𝐴𝑟𝑒𝑎

𝑙 = 𝑆𝑙𝑎𝑛𝑡 𝐻𝑒𝑖𝑔ℎ𝑡
ℎ = 𝐻𝑒𝑖𝑔ℎ𝑡 𝑜𝑟 𝐴𝑙𝑡𝑖𝑡𝑢𝑑𝑒

𝑟 = 𝑅𝑎𝑑𝑖𝑢𝑠

𝑪𝒐𝒏𝒆′𝒔 𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝑨𝒓𝒆𝒂:

The proportion to 
start the proof uses 
the circle containing 
the lateral area

𝜋 ∙ 𝑟2

𝜋 ∙ 𝑟2

2 ∙ 𝜋 ∙ 𝑟

2 ∙ 𝜋 ∙ 𝑙

𝜋 ∙ 𝑙2

𝑻𝒐𝒕𝒂𝒍 𝑪𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆

𝑪𝒐𝒏𝒕𝒂𝒊𝒏𝒊𝒏𝒈 𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂



𝐶𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑉𝑜𝑙𝑢𝑚𝑒:

𝑽 = 𝑩 ∙ 𝒉

𝑊ℎ𝑒𝑟𝑒:

𝐵 = 𝐴𝑟𝑒𝑎 𝐶𝑖𝑟𝑐𝑙𝑒 𝐵𝑎𝑠𝑒

ℎ = ℎ𝑒𝑖𝑔ℎ𝑡

𝑉 = 𝑉𝑜𝑙𝑢𝑚𝑒

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑐𝑜𝑛𝑒
𝑓𝑖𝑡𝑠 𝑡ℎ𝑟𝑒𝑒 𝑡𝑖𝑚𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 

𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑐𝑦𝑙𝑖𝑛𝑑𝑒𝑟 𝑤𝑖𝑡ℎ 
𝑐𝑜𝑛𝑔𝑟𝑢𝑒𝑛𝑡 𝑐𝑖𝑟𝑐𝑙𝑒𝑠 𝑎𝑡 

𝑡ℎ𝑒𝑖𝑟 𝑏𝑎𝑠𝑒𝑠 𝑎𝑛𝑑 𝑠𝑎𝑚𝑒 ℎ𝑒𝑖𝑔ℎ𝑡.

𝐶𝑜𝑛𝑒 𝑉𝑜𝑙𝑢𝑚𝑒:

𝑽 =
𝟏

𝟑
∙ 𝑩 ∙ 𝒉

𝑊ℎ𝑒𝑟𝑒:

𝐵 = 𝐴𝑟𝑒𝑎 𝐶𝑖𝑟𝑐𝑙𝑒 𝐵𝑎𝑠𝑒

ℎ = ℎ𝑒𝑖𝑔ℎ𝑡

𝑉 = 𝑉𝑜𝑙𝑢𝑚𝑒

Comparing volume of a cylinder and a cone with the congruent bases and same height:



𝒃

𝒉

𝒍 𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟ℎ𝑒𝑥𝑎𝑔𝑜𝑛 (𝑐𝑜𝑛𝑣𝑒𝑥 𝑝𝑜𝑙𝑦𝑔𝑜𝑛)

𝑃 = 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏

𝒂

𝒓

𝒃

𝑳𝒂𝒕𝒆𝒓𝒂𝒍 𝑨𝒓𝒆𝒂 𝒑𝒚𝒓𝒂𝒎𝒊𝒅:

L. 𝐴. =
1

2
∙ 𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 ∙ 𝑆𝑙𝑎𝑛𝑡 ℎ𝑒𝑖𝑔ℎ𝑡

𝑳. 𝑨. =
𝟏

𝟐
∙ 𝑷 ∙ 𝒍

𝑻𝒐𝒕𝒂𝒍 𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝑨𝒓𝒆𝒂 𝒑𝒚𝒓𝒂𝒎𝒊𝒅:

𝑆. 𝐴. = 𝐿𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝑟𝑒𝑎 + 𝐵𝑎𝑠𝑒 𝐴𝑟𝑒𝑎

 𝑺. 𝑨. =
𝟏

𝟐
∙ 𝑷 ∙ 𝒍 +

𝟏

𝟐
∙ 𝑷 ∙ 𝒂

𝑏𝑏𝑏𝑏 𝑏

𝑙 𝑙𝑙𝑙𝑙𝑙

𝑏
𝑏𝑏

𝑏

𝑏

𝑏

Surface Area in Pyramids

𝐿. 𝐴.=
1

2
∙ 𝑙 ∙ 𝑏 +

1

2
∙ 𝑙 ∙ 𝑏 +

1

2
∙ 𝑙 ∙ 𝑏 +

1

2
∙ 𝑙 ∙ 𝑏 +

1

2
∙ 𝑙 ∙ 𝑏 +

1

2
∙ 𝑙 ∙ 𝑏

→  𝐿. 𝐴. =
1

2
∙ 𝑙 ∙ 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏 =

𝟏

𝟐
∙ 𝑷 ∙ 𝒍

𝐵 =
1

2
∙ 𝑎 ∙ 𝑏 +

1

2
∙ 𝑎 ∙ 𝑏 +

1

2
∙ 𝑎 ∙ 𝑏 +

1

2
∙ 𝑎 ∙ 𝑏 +

1

2
∙ 𝑎 ∙ 𝑏 +

1

2
∙ 𝑎 ∙ 𝑏

→  𝐵 =
1

2
∙ 𝑎 ∙ 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏 + 𝑏

𝐵 =
𝟏

𝟐
∙ 𝑷 ∙ 𝒂

𝑩𝒂𝒔𝒆 𝑨𝒓𝒆𝒂 𝒉𝒆𝒙𝒂𝒈𝒐𝒏:

𝑏

𝑏

𝑏

𝑏

𝑏

𝑟 = 𝑅𝑎𝑑𝑖𝑢𝑠

𝐵 = 𝐵𝑎𝑠𝑒 𝐴𝑟𝑒𝑎

𝑙 = 𝑆𝑙𝑎𝑛𝑡 − ℎ𝑒𝑖𝑔ℎ𝑡

ℎ = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑟 𝐴𝑙𝑡𝑖𝑡𝑢𝑑𝑒

𝑎 = 𝐴𝑝𝑜𝑡ℎ𝑒𝑚

𝐿𝑎𝑡𝑒𝑟𝑎𝑙 𝐴𝑟𝑒𝑎 𝑚𝑎𝑑𝑒 𝑢𝑝 𝑜𝑓 𝐼𝑠𝑜𝑠𝑐𝑒𝑙𝑒𝑠 ∆′𝑠

𝒂

𝒂

𝒂

𝒂

𝒂

𝒂

𝒂

All equilateral ∆′𝒔 are 
isosceles but not all isosceles 
∆′𝒔 are equilateral ∆′𝒔 .



𝑃𝑟𝑖𝑠𝑚 𝑉𝑜𝑙𝑢𝑚𝑒:

𝑽 = 𝑩 ∙ 𝒉

𝑊ℎ𝑒𝑟𝑒:

𝐵 = 𝐴𝑟𝑒𝑎 𝐵𝑎𝑠𝑒 𝑃𝑜𝑙𝑦𝑔𝑜𝑛 

ℎ = ℎ𝑒𝑖𝑔ℎ𝑡

𝑉 = 𝑉𝑜𝑙𝑢𝑚𝑒

𝑉𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑝𝑦𝑟𝑎𝑚𝑖𝑑
𝑓𝑖𝑡𝑠 𝑡ℎ𝑟𝑒𝑒 𝑡𝑖𝑚𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 
𝑣𝑜𝑙𝑢𝑚𝑒 𝑜𝑓 𝑎 𝑝𝑟𝑖𝑠𝑚 𝑤𝑖𝑡ℎ 
𝑐𝑜𝑛𝑔𝑟𝑢𝑒𝑛𝑡 𝑝𝑜𝑙𝑦𝑔𝑜𝑛𝑠 𝑎𝑡 

𝑡ℎ𝑒𝑖𝑟 𝑏𝑎𝑠𝑒𝑠 𝑎𝑛𝑑 𝑠𝑎𝑚𝑒 ℎ𝑒𝑖𝑔ℎ𝑡.

𝑃𝑦𝑟𝑎𝑚𝑖𝑑 𝑉𝑜𝑙𝑢𝑚𝑒:

𝑽 =
𝟏

𝟑
∙ 𝑩 ∙ 𝒉

𝑊ℎ𝑒𝑟𝑒:

𝐵 = 𝐴𝑟𝑒𝑎 𝐵𝑎𝑠𝑒 𝑃𝑜𝑙𝑦𝑔𝑜𝑛 

ℎ = ℎ𝑒𝑖𝑔ℎ𝑡

𝑉 = 𝑉𝑜𝑙𝑢𝑚𝑒

Comparing volume of a prism and a pyramid with the congruent bases and same height:



𝑺𝑷𝑯𝑬𝑹𝑬

𝒓

𝒅

𝑺𝒑𝒉𝒆𝒓𝒆 𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝑨𝒓𝒆𝒂:
𝑺. 𝑨. = 𝟒 ∙ 𝝅 ∙ 𝒓𝟐

𝑺𝒑𝒉𝒆𝒓𝒆 𝑽𝒐𝒍𝒖𝒎𝒆:

𝑽 =
𝟒

𝟑
∙ 𝝅 ∙ 𝒓𝟑

𝑾𝒉𝒆𝒓𝒆:

𝒓 = 𝑹𝒂𝒅𝒊𝒖𝒔

𝒅 = 𝑫𝒊𝒂𝒎𝒆𝒕𝒆𝒓

𝒅 = 𝟐 ∙ 𝒓

𝒐𝒓

𝒓 =
𝟏

𝟐
∙ 𝒅

𝑺. 𝑨. = 𝑺𝒖𝒓𝒇𝒂𝒄𝒆 𝑨𝒓𝒆𝒂
𝑽 = 𝑽𝒐𝒍𝒖𝒎𝒆

𝑺𝑷𝑯𝑬𝑹𝑬 𝑭𝑬𝑨𝑻𝑼𝑹𝑬𝑺

𝑻𝒂𝒏𝒈𝒆𝒏𝒕

𝑺𝒆𝒄𝒂𝒏𝒕

𝑪𝒉𝒐𝒓𝒅

𝑫𝒊𝒂𝒎𝒆𝒕𝒆𝒓
𝒎𝒂𝒋𝒐𝒓 𝒄𝒉𝒐𝒓𝒅

𝑹𝒂𝒅𝒊𝒖𝒔

𝑴𝒂𝒋𝒐𝒓 𝑪𝒊𝒓𝒄𝒍𝒆

𝑴𝒊𝒏𝒐𝒓 𝑪𝒊𝒓𝒄𝒍𝒆



𝒕𝒉𝒆𝒏 
𝒕𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒕𝒉𝒆 𝒂𝒏𝒈𝒍𝒆 𝒆𝒒𝒖𝒂𝒍𝒔

𝒐𝒏𝒆 − 𝒉𝒂𝒍𝒇 𝒕𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒊𝒕𝒔 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒆𝒅 𝒂𝒓𝒄.  

𝑳

𝑴

𝑲
𝑰𝒇 𝒂𝒏 𝒂𝒏𝒈𝒍𝒆 𝒊𝒔 𝒊𝒏𝒔𝒄𝒓𝒊𝒃𝒆𝒅 𝒊𝒏 𝒂 𝒄𝒊𝒓𝒄𝒍𝒆

𝑚∠𝑲𝑳𝑴 =
1

2
𝑚 ෢𝐾𝐿

𝑶

𝑳

𝑴

𝑲

∠𝑲𝑴𝑳 → 𝑰𝒏𝒔𝒄𝒓𝒊𝒃𝒆𝒅 𝑨𝒏𝒈𝒍𝒆 = ቊ
𝑽𝒆𝒓𝒕𝒆𝒙 𝒊𝒔 𝒐𝒏 𝒕𝒉𝒆 ⊙

𝑹𝒂𝒚𝒔 𝒂𝒓𝒆 𝒄𝒉𝒐𝒓𝒅𝒔 𝒊𝒏 ⊙
 

෢𝐾𝐿 → 𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒆𝒅 𝒂𝒓𝒄 𝒘𝒊𝒕𝒉 𝒔𝒖𝒃𝒕𝒆𝒏𝒅𝒆𝒅 𝒄𝒉𝒐𝒓𝒅 𝑲𝑳 
𝑶

∠𝑲𝑶𝑳 → 𝑪𝒆𝒏𝒕𝒓𝒂𝒍 𝑨𝒏𝒈𝒍𝒆 = ቊ
𝑽𝒆𝒓𝒕𝒆𝒙 𝒐𝒏 𝒄𝒆𝒏𝒕𝒆𝒓 𝒐𝒇⊙
𝑹𝒂𝒚𝒔 𝒂𝒓𝒆 𝑹𝒂𝒅𝒊𝒊 𝒊𝒏 ⊙

 

𝑚∠𝑲𝑶𝑳 = 𝑚 ෢𝐾𝐿 →
𝑚𝑒𝑎𝑠𝒖𝒓𝒆𝒎𝒆𝒏𝒕 𝒐𝒇 𝒄𝒆𝒏𝒕𝒓𝒂𝒍 ∠ 𝒊𝒔 𝒆𝒒𝒖𝒂𝒍 𝒕𝒐 

𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒎𝒆𝒏𝒕 𝒐𝒇 𝒊𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒆𝒅 𝒂𝒓𝒄
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E N

D M

F O

𝑚෢𝐹𝑂 = 130𝑂 → 𝐴𝑛𝑔𝑢𝑙𝑎𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 ෢𝐹𝑂

𝐹𝑂 = 2 ∙ 𝜋 ∙ 𝟏2 ∙
130𝑂

360𝑂
→ 𝑙𝑖𝑛𝑒𝑎𝑟 𝑢𝑛𝑖𝑡𝑠 𝑓𝑜𝑟 ෢𝐹𝑂

𝑚෢𝐸𝑁 = 130𝑂 → 𝐴𝑛𝑔𝑢𝑙𝑎𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 ෢𝐸𝑁

𝐸𝑁 = 2 ∙ 𝜋 ∙ 𝟏𝟎 ∙
130𝑂

360𝑂
→ 𝑙𝑖𝑛𝑒𝑎𝑟 𝑢𝑛𝑖𝑡𝑠 𝑓𝑜𝑟 ෢𝐸𝑁

𝑚 ෢𝐷𝑀 = 130𝑂 → 𝐴𝑛𝑔𝑢𝑙𝑎𝑟 𝑚𝑒𝑎𝑠𝑢𝑟𝑒𝑚𝑒𝑛𝑡 𝑓𝑜𝑟 ෢𝐷𝑀

D = 2 ∙ 𝜋 ∙ 𝟖 ∙
130𝑂

360𝑂
→ 𝑙𝑖𝑛𝑒𝑎𝑟 𝑢𝑛𝑖𝑡𝑠 𝑓𝑜𝑟 ෢𝐷𝑀

→

𝑨𝒓𝒄′𝒔 𝒍𝒆𝒏𝒈𝒕𝒉 𝒊𝒔 𝒅𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒆𝒅 𝒃𝒚 𝒕𝒉𝒆 𝒑𝒓𝒐𝒑𝒐𝒓𝒕𝒊𝒐𝒏 
𝒐𝒇 𝒊𝒕𝒔 𝒂𝒏𝒈𝒖𝒍𝒂𝒓 𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒎𝒆𝒏𝒕 𝒓𝒆𝒔𝒑𝒆𝒄𝒕 
𝒕𝒉𝒆 𝒕𝒐𝒕𝒂𝒍 𝒅𝒆𝒈𝒓𝒆𝒆𝒔 𝒊𝒏 𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆.

𝑨𝒏𝒈𝒖𝒍𝒂𝒓 𝒖𝒏𝒊𝒕𝒔 𝒎𝒂𝒚 𝒃𝒆 𝒊𝒏 𝑫𝒆𝒈𝒓𝒆𝒆𝒔 𝒐𝒓 𝑹𝒂𝒅𝒊𝒂𝒏𝒔 

𝑨𝒓𝒄′𝒔 𝑳𝒆𝒏𝒈𝒕𝒉 = 𝟐 ∙ 𝝅 ∙ 𝒓 ∙
𝜽𝑶

𝟑𝟔𝟎𝑶

𝑨𝒓𝒄′𝒔 𝑳𝒆𝒏𝒈𝒕𝒉 𝒗𝒔 𝑨𝒓𝒄′𝒔 𝑨𝒏𝒈𝒖𝒍𝒂𝒓 𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒎𝒆𝒏𝒕



𝑪𝒊𝒓𝒄𝒍𝒆𝒔:  𝑨𝒓𝒄𝒔, 𝑪𝒉𝒐𝒓𝒅𝒔, 𝑺𝒆𝒄𝒂𝒏𝒕𝒔 𝒂𝒏𝒅 𝑻𝒂𝒏𝒈𝒆𝒏𝒕𝒔

𝑻𝒘𝒐 𝑪𝒉𝒐𝒓𝒅𝒔 𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒏𝒈 𝒊𝒏 𝒂 𝑪𝒊𝒓𝒄𝒍𝒆

𝑻𝒘𝒐 𝑺𝒆𝒄𝒂𝒏𝒕 𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒏𝒈 𝒊𝒏 𝒂 𝑷𝒐𝒊𝒏𝒕 𝒂𝒕 𝒕𝒉𝒆 𝑬𝒙𝒕𝒆𝒓𝒊𝒐𝒓 𝒐𝒇 𝒂 𝑪𝒊𝒓𝒄𝒍𝒆



𝑪𝒊𝒓𝒄𝒍𝒆𝒔: 𝑨𝒓𝒄𝒔, 𝑪𝒉𝒐𝒓𝒅𝒔, 𝑺𝒆𝒄𝒂𝒏𝒕𝒔 𝒂𝒏𝒅 𝑻𝒂𝒏𝒈𝒆𝒏𝒕𝒔

𝑻𝒘𝒐 𝑻𝒂𝒏𝒈𝒆𝒕𝒔 𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒏𝒈 𝒊𝒏 𝒂 𝑷𝒐𝒊𝒏𝒕 𝒂𝒕 𝒕𝒉𝒆 𝑬𝒙𝒕𝒆𝒓𝒊𝒐𝒓 𝒐𝒇 𝒂 𝑪𝒊𝒓𝒄𝒍𝒆

𝑨 𝑻𝒂𝒏𝒈𝒆𝒕 𝒂𝒏𝒅 𝒂 𝑺𝒆𝒄𝒂𝒏𝒕 𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕𝒊𝒏𝒈 𝒊𝒏 𝒂 𝑷𝒐𝒊𝒏𝒕 𝒂𝒕 𝒕𝒉𝒆 𝑬𝒙𝒕𝒆𝒓𝒊𝒐𝒓 𝒐𝒇 𝒂 𝑪𝒊𝒓𝒄𝒍𝒆



𝑪𝒊𝒓𝒄𝒍𝒆𝒔: 𝑨𝒓𝒄𝒔, 𝑪𝒉𝒐𝒓𝒅𝒔, 𝑺𝒆𝒄𝒂𝒏𝒕𝒔 𝒂𝒏𝒅 𝑻𝒂𝒏𝒈𝒆𝒏𝒕𝒔

𝑨 𝑺𝒆𝒄𝒂𝒏𝒕 𝒂𝒏𝒅 𝒂 𝑻𝒂𝒏𝒈𝒆𝒏𝒕 𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕 𝒂𝒕 𝒕𝒉𝒆 𝑷𝒐𝒊𝒏𝒕 𝒐𝒇 𝑻𝒂𝒏𝒈𝒆𝒏𝒄𝒚

𝑻𝒘𝒐 𝑺𝒆𝒄𝒂𝒏𝒕𝒔 𝑰𝒏𝒕𝒆𝒓𝒔𝒆𝒄𝒕 𝒊𝒏 𝒕𝒉𝒆 𝑰𝒏𝒕𝒆𝒓𝒊𝒐𝒓 𝒐𝒇 𝒂 𝑪𝒊𝒓𝒄𝒍𝒆



𝑻𝒘𝒐 𝒕𝒂𝒏𝒈𝒆𝒏𝒕𝒔
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𝒓𝒂𝒅𝒊𝒖𝒔 𝒐𝒓 𝒅𝒊𝒂𝒎𝒆𝒕𝒆𝒓.

𝑳

𝑴

𝑲

𝑶

𝑵

𝑱

𝑖𝑓 𝐾𝐽 ⊥ 𝐿𝑁  𝑡ℎ𝑒𝑛 𝑁𝑀 ≅ 𝐿𝑀 𝑦 ෢𝑁𝐽 ≅ ෡𝐿𝐽  

𝑜

𝑖𝑓 𝑁𝑀 ≅ 𝐿𝑀 𝑦 ෢𝑁𝐽 ≅ ෡𝐿𝐽  𝑡ℎ𝑒𝑛 𝐾𝐽 ⊥ 𝐿𝑁



2 ∙ 180𝑜 = 2 ∙ 𝜋 𝑅𝑎𝑑𝑖𝑎𝑛𝑠

360𝑜 = 2 ∙ 𝜋 𝑅𝑎𝑑𝑖𝑎𝑛𝑠

360𝑜 = 2 ∙ 𝜋 𝑅𝑎𝑑𝑖𝑎𝑛𝑠

180𝑜 = 𝜋 𝑅𝑎𝑑𝑖𝑎𝑛𝑠

180𝑜 = 𝜋

 2  2 

 𝜋  𝜋 

180𝑜 = 𝜋
 180𝑜  180𝑜

1𝑜 =
3.14

180
≈ 0.018 𝑅𝑎𝑑𝑖𝑎𝑛𝑠

57. 3𝑜 = 1 𝑅𝑎𝑑𝑖𝑎𝑛

180𝑜 = 𝜋
 3.14  𝜋 

180𝑜 = 𝜋



57.3𝑜 = 1 𝑅𝑎𝑑𝑖𝑎𝑛

Length = RADIUS

𝟏𝒔𝒕 𝑹𝒂𝒅𝒊𝒂𝒏

2nd 𝑹𝒂𝒅𝒊𝒂𝒏

3rd 𝑹𝒂𝒅𝒊𝒂𝒏

4th 𝑹𝒂𝒅𝒊𝒂𝒏

5th 𝑹𝒂𝒅𝒊𝒂𝒏

6th 𝑹𝒂𝒅𝒊𝒂𝒏

0. 𝟐𝟖 𝑹𝒂𝒅𝒊𝒂𝒏

𝟐 ∙ 𝝅 = 𝟐 ∙ 𝟑. 𝟏𝟒 = 𝟔. 𝟐𝟖 𝑹𝒂𝒅𝒊𝒂𝒏𝒔

Radius



∠𝑷𝑪𝑴 = 𝟏𝟔𝟎𝒐 → 𝒎 ෢𝑷𝑴 = 𝟏𝟔𝟎𝒐

𝑻𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒂𝒎𝒊𝒏𝒐𝒓 𝒂𝒓𝒄 𝒊𝒔 𝒕𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆
𝒐𝒇 𝒊𝒕𝒔 𝒄𝒆𝒏𝒕𝒓𝒂𝒍 𝒂𝒏𝒈𝒍𝒆.

𝑻𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒂 𝑺𝑬𝑴𝑰𝑪𝑰𝑹𝑪𝑳𝑬 𝒊𝒔𝟏𝟖𝟎𝒐

P

C
160°

M

160°

U

P

C
160°

M

𝑻𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒂𝒎𝒂𝒋𝒐𝒓 𝒂𝒓𝒄 𝒊𝒔 𝟑𝟔𝟎° 𝒎𝒊𝒏𝒖𝒔
𝒕𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒇 𝒊𝒕𝒔 𝒄𝒆𝒏𝒕𝒓𝒂𝒍 𝒂𝒏𝒈𝒍𝒆.

∠𝑷𝑪𝑴 = 𝟏𝟔𝟎𝒐 → 𝒎෣𝑷𝑼𝑴 = 𝟑𝟔𝟎𝑶 − 𝟏𝟔𝟎𝒐

𝒎෣𝑺𝑸𝑹 = 𝟑𝟔𝟎𝒐
RS

Q

M

𝒎෣𝑷𝑼𝑴 = 𝟐𝟎𝟎𝒐

𝑴𝒊𝒏𝒐𝒓 𝒂𝒓𝒄𝒔,𝑴𝒂𝒋𝒐𝒓 𝑨𝒓𝒄𝒔 𝒂𝒏𝒅 𝑺𝒆𝒎𝒊 − 𝑪𝒊𝒓𝒄𝒍𝒆 



𝑻𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆 𝒐𝒏 𝒂𝒏 𝒂𝒓𝒄 𝒇𝒐𝒓𝒎𝒆𝒅 𝒃𝒚 𝒕𝒘𝒐 𝒂𝒅𝒋𝒂𝒄𝒆𝒏𝒕
𝒂𝒓𝒄𝒔 𝒊𝒔 𝒕𝒉𝒆 𝒂𝒅𝒅𝒊𝒕𝒊𝒐𝒏 𝒐𝒇 𝒕𝒉𝒆𝒎𝒆𝒂𝒔𝒖𝒓𝒆𝒔 𝒐𝒇 𝒕𝒉𝒆 𝒕𝒘𝒐 𝒂𝒓𝒄𝒔.

𝑨𝒓𝒄 𝑨𝒅𝒅𝒊𝒕𝒊𝒐𝒏 𝑷𝒐𝒔𝒕𝒖𝒍𝒂𝒕𝒆:

𝒎 ෢𝑲𝑴 = 𝒎෢𝑲𝑳 +𝒎 ෢𝑳𝑴
P

M

L

K



1

1
𝟐

𝟒𝟓𝒐

Trigonometric 

values from 

tables first 

quadrant



ANGLE SINE COSINE TANGENT ANGLE SINE COSINE TANGENT

0 0.0000 1.0000 0.0000 46 0.7193 0.6947 1.0355

1 0.0175 0.9998 0.0175 47 0.7314 0.6820 1.0724

2 0.0349 0.9994 0.0349 48 0.7431 0.6691 1.1106

3 0.0523 0.9986 0.0524 49 0.7547 0.6561 1.1504

4 0.0698 0.9976 0.0699 50 0.7660 0.6428 1.1918

5 0.0872 0.9962 0.0875 51 0.7771 0.6293 1.2349

6 0.1045 0.9945 0.1051 52 0.7880 0.6157 1.2799

7 0.1219 0.9925 0.1228 53 0.7986 0.6018 1.3271

8 0.1392 0.9903 0.1405 54 0.8090 0.5878 1.3764

9 0.1564 0.9877 0.1584 55 0.8192 0.5736 1.4282

10 0.1736 0.9848 0.1763 56 0.8290 0.5592 1.4826

11 0.1908 0.9816 0.1944 57 0.8387 0.5446 1.5399

12 0.2079 0.9781 0.2126 58 0.8480 0.5299 1.6003

13 0.2250 0.9744 0.2309 59 0.8572 0.5150 1.6643

14 0.2419 0.9703 0.2493 60 0.8660 0.5000 1.7321

15 0.2588 0.9659 0.2679 61 0.8746 0.4848 1.8041

16 0.2756 0.9613 0.2867 62 0.8829 0.4695 1.8807

17 0.2924 0.9563 0.3057 63 0.8910 0.4540 1.9626

18 0.3090 0.9511 0.3249 64 0.8988 0.4384 2.0503

19 0.3256 0.9455 0.3443 65 0.9063 0.4226 2.1445

20 0.3420 0.9397 0.3640 66 0.9135 0.4067 2.2461

21 0.3584 0.9336 0.3839 67 0.9205 0.3907 2.3559

22 0.3746 0.9272 0.4040 68 0.9272 0.3746 2.4751

23 0.3907 0.9205 0.4245 69 0.9336 0.3584 2.6051

24 0.4067 0.9135 0.4452 70 0.9397 0.3420 2.7475

25 0.4226 0.9063 0.4663 71 0.9455 0.3256 2.9042

26 0.4384 0.8988 0.4877 72 0.9511 0.3090 3.0777

27 0.4540 0.8910 0.5095 73 0.9563 0.2924 3.2709

28 0.4695 0.8829 0.5317 74 0.9613 0.2756 3.4875

29 0.4848 0.8746 0.5543 75 0.9659 0.2588 3.7321

30 0.5000 0.8660 0.5774 76 0.9703 0.2419 4.0108

31 0.5150 0.8572 0.6009 77 0.9744 0.2249 4.3315

32 0.5299 0.8480 0.6249 78 0.9781 0.2079 4.7047

33 0.5446 0.8387 0.6494 79 0.9816 0.1908 5.1446

34 0.5592 0.8290 0.6745 80 0.9848 0.1736 5.6714

35 0.5736 0.8192 0.7002 81 0.9877 0.1564 6.3139

36 0.5878 0.8090 0.7265 82 0.9903 0.1392 7.1155

37 0.6018 0.7986 0.7536 83 0.9925 0.1219 8.1446

38 0.6157 0.7880 0.7813 84 0.9945 0.1045 9.5147

39 0.6293 0.7771 0.8098 85 0.9962 0.0872 11.4305

40 0.6428 0.7660 0.8391 86 0.9976 0.0698 14.3014

41 0.6561 0.7547 0.8693 87 0.9986 0.0523 19.0824

42 0.6691 0.7431 0.9004 88 0.9994 0.0349 28.6392

43 0.6820 0.7314 0.9325 89 0.9998 0.0174 57.3019

44 0.6947 0.7193 0.9657 90 1.0000 0.0000 *

45 0.7071 0.7071 1.0000

sin 𝟏𝟗° = 𝟎. 𝟑𝟐𝟓𝟔

cos 𝟑𝟕° = 𝟎. 𝟕𝟗𝟖𝟔

tan𝟔𝟕° = 𝟐. 𝟑𝟓𝟓𝟗

𝑨𝒏𝒈𝒍𝒆 𝒕𝒐 𝑹𝒂𝒕𝒊𝒐:



ANGLE SINE COSINE TANGENT ANGLE SINE COSINE TANGENT

0 0.0000 1.0000 0.0000 46 0.7193 0.6947 1.0355

1 0.0175 0.9998 0.0175 47 0.7314 0.6820 1.0724

2 0.0349 0.9994 0.0349 48 0.7431 0.6691 1.1106

3 0.0523 0.9986 0.0524 49 0.7547 0.6561 1.1504

4 0.0698 0.9976 0.0699 50 0.7660 0.6428 1.1918

5 0.0872 0.9962 0.0875 51 0.7771 0.6293 1.2349

6 0.1045 0.9945 0.1051 52 0.7880 0.6157 1.2799

7 0.1219 0.9925 0.1228 53 0.7986 0.6018 1.3271

8 0.1392 0.9903 0.1405 54 0.8090 0.5878 1.3764

9 0.1564 0.9877 0.1584 55 0.8192 0.5736 1.4282

10 0.1736 0.9848 0.1763 56 0.8290 0.5592 1.4826

11 0.1908 0.9816 0.1944 57 0.8387 0.5446 1.5399

12 0.2079 0.9781 0.2126 58 0.8480 0.5299 1.6003

13 0.2250 0.9744 0.2309 59 0.8572 0.5150 1.6643

14 0.2419 0.9703 0.2493 60 0.8660 0.5000 1.7321

15 0.2588 0.9659 0.2679 61 0.8746 0.4848 1.8041

16 0.2756 0.9613 0.2867 62 0.8829 0.4695 1.8807

17 0.2924 0.9563 0.3057 63 0.8910 0.4540 1.9626

18 0.3090 0.9511 0.3249 64 0.8988 0.4384 2.0503

19 0.3256 0.9455 0.3443 65 0.9063 0.4226 2.1445

20 0.3420 0.9397 0.3640 66 0.9135 0.4067 2.2461

21 0.3584 0.9336 0.3839 67 0.9205 0.3907 2.3559

22 0.3746 0.9272 0.4040 68 0.9272 0.3746 2.4751

23 0.3907 0.9205 0.4245 69 0.9336 0.3584 2.6051

24 0.4067 0.9135 0.4452 70 0.9397 0.3420 2.7475

25 0.4226 0.9063 0.4663 71 0.9455 0.3256 2.9042

26 0.4384 0.8988 0.4877 72 0.9511 0.3090 3.0777

27 0.4540 0.8910 0.5095 73 0.9563 0.2924 3.2709

28 0.4695 0.8829 0.5317 74 0.9613 0.2756 3.4875

29 0.4848 0.8746 0.5543 75 0.9659 0.2588 3.7321

30 0.5000 0.8660 0.5774 76 0.9703 0.2419 4.0108

31 0.5150 0.8572 0.6009 77 0.9744 0.2249 4.3315

32 0.5299 0.8480 0.6249 78 0.9781 0.2079 4.7047

33 0.5446 0.8387 0.6494 79 0.9816 0.1908 5.1446

34 0.5592 0.8290 0.6745 80 0.9848 0.1736 5.6714

35 0.5736 0.8192 0.7002 81 0.9877 0.1564 6.3139

36 0.5878 0.8090 0.7265 82 0.9903 0.1392 7.1155

37 0.6018 0.7986 0.7536 83 0.9925 0.1219 8.1446

38 0.6157 0.7880 0.7813 84 0.9945 0.1045 9.5147

39 0.6293 0.7771 0.8098 85 0.9962 0.0872 11.4305

40 0.6428 0.7660 0.8391 86 0.9976 0.0698 14.3014

41 0.6561 0.7547 0.8693 87 0.9986 0.0523 19.0824

42 0.6691 0.7431 0.9004 88 0.9994 0.0349 28.6392

43 0.6820 0.7314 0.9325 89 0.9998 0.0174 57.3019

44 0.6947 0.7193 0.9657 90 1.0000 0.0000 *

45 0.7071 0.7071 1.0000

𝑹𝒂𝒕𝒊𝒐 𝒕𝒐 𝑨𝒏𝒈𝒍𝒆:

asin(𝟎. 𝟎𝟖𝟕𝟐)  = 𝟓°

acos( 𝟎. 𝟗𝟐𝟎𝟓)  =𝟐𝟑°

atan(𝟗. 𝟓𝟏𝟒𝟒)  = 𝟖𝟒°

𝑹𝒂𝒕𝒊𝒐 𝒕𝒐 𝑨𝒏𝒈𝒍𝒆:

sin−𝟏(𝟎. 𝟎𝟖𝟕𝟐) = 𝟓°

cos−𝟏( 𝟎. 𝟗𝟐𝟎𝟓) =𝟐𝟑°

tan−𝟏(𝟗. 𝟓𝟏𝟒𝟒) =𝟖𝟒°





𝑻𝒓𝒊𝒈𝒐𝒏𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝑪𝒊𝒓𝒄𝒍𝒆

𝑼𝒔𝒊𝒏𝒈 𝒕𝒉𝒆 𝒇𝒊𝒓𝒔𝒕 𝒒𝒖𝒂𝒅𝒓𝒂𝒏𝒕 𝒕𝒐 
𝒈𝒆𝒕 𝒂𝒍𝒍 𝟔 𝒕𝒓𝒊𝒈𝒐𝒏𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝒓𝒂𝒕𝒊𝒐𝒔



𝟏𝟖𝟎𝒐 = 𝝅
 𝝅  𝝅 

𝟏𝟖𝟎𝒐 = 𝝅
 𝟏𝟖𝟎𝒐  𝟏𝟖𝟎𝒐

𝟏𝒐 =
𝟑. 𝟏𝟒

𝟏𝟖𝟎
≈ 𝟎. 𝟎𝟏𝟖 

                   𝑹𝒂𝒅𝒊𝒂𝒏𝒔

𝟓𝟕. 𝟑𝒐 = 𝟏 𝑹𝒂𝒅𝒊𝒂𝒏

𝟏𝟖𝟎𝒐 = 𝝅
 𝟑. 𝟏𝟒  𝝅 

𝟏𝟖𝟎𝒐 = 𝝅

Radians 
and
Degrees



Many times a trigonometric value when 
retrieved from tables can not be taken 
directly from the table and makes 
necessary to use what we know from 
proportional reasoning to set up a 
proportion and perform an interpolation

𝒙 = 𝒄𝒐𝒔 𝜽

𝒚
=
𝒔
𝒊𝒏

𝜽

𝟎. 𝟏𝟐𝟏𝟗
𝟎. 𝟏392

𝑥 − 𝑎

𝑋 − 𝐴
=
𝑏 − 𝑎

𝐵 − 𝐴

𝑨 𝑩

𝒂 𝒃

𝑿

𝒙

← 𝑨𝑵𝑮𝑳𝑬𝑺

← 𝑹𝑨𝑻𝑰𝑶𝑺

→ 𝑥 = 𝑎 + 𝑋 − 𝐴
𝑏 − 𝑎

𝐵 − 𝐴

Once upon at time ... no calculators were available.𝜋

2





𝑬𝒇𝒇𝒆𝒄𝒕𝒔 𝒐𝒇 𝒑𝒂𝒓𝒂𝒎𝒆𝒕𝒆𝒓𝒔 𝒊𝒏 𝒂 𝒕𝒓𝒊𝒈𝒐𝒏𝒐𝒎𝒆𝒕𝒓𝒊𝒄 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏:
𝒇 𝒙 = 𝑨 ∙ 𝒄𝒐𝒔 𝑩 ∙ 𝒙 + 𝑪 + 𝑫





sin 𝜋 − 𝑥 = sin 𝑥 

tan 𝜋 − 𝑥 = −tan 𝑥 

cos 𝜋 − 𝑥 = −cos 𝑥 

cot 𝜋 − 𝑥 =  −cot 𝑥 

sec 𝜋 − 𝑥 = −s𝑒𝑐 𝑥 

sec 𝜋 − 𝑥 = csc 𝑥 

REFLECTED ON x = 
𝜋

2

Pythagorean Theorem (Pythagorean Identities proof):

𝑟2 = 𝑥2 + 𝑦2 ⇒ 1

𝑠𝑖𝑛2𝑥
=
𝑠𝑖𝑛2𝑥

𝑠𝑖𝑛2𝑥
+
𝑐𝑜𝑠2𝑥

𝑠𝑖𝑛2𝑥

𝑐𝑠𝑐2𝑥 = 1 + 𝑐𝑜𝑡2𝑥1

𝑐𝑜𝑠2𝑥
=
𝑠𝑖𝑛2𝑥

𝑐𝑜𝑠2𝑥
+
𝑐𝑜𝑠2𝑥

𝑐𝑜𝑠2𝑥

𝑠𝑒𝑐2𝑥 = 𝑡𝑎𝑛2𝑥 + 1

1 = 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥



𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒘𝒐 𝒑𝒐𝒊𝒏𝒕𝒔 𝒊𝒏 𝒂 𝒑𝒍𝒂𝒏𝒆:

𝒅 = 𝒙𝟐 − 𝒙𝟏
𝟐 + 𝒚𝟐 − 𝒚𝟏

𝟐

𝑥2𝑥1

𝑦2

𝑦1

𝑥2 − 𝑥1 = 𝑎

𝑦
2
−
𝑦
1
=
𝑏

𝑎𝑛𝑑 𝑅𝑒𝑐𝑎𝑙𝑙:

𝑥2𝑥1

𝒃𝒂

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑎 𝑡𝑜 𝑏 = 𝒃 − 𝒂

𝑏 − 𝑎 = ቊ
− 𝑏 − 𝑎 , 𝑏 − 𝑎 < 0
𝑏 − 𝑎 , 𝑏 − 𝑎 ≥ 0

𝑎𝑛𝑑

𝑥2 = 𝑥 = ቊ
−𝑥, 𝑥 < 0
𝑥, 𝑥 ≥ 0

𝑅𝑒𝑐𝑎𝑙𝑙 𝑃𝑦𝑡ℎ𝑎𝑔𝑜𝑟𝑒𝑎𝑛 𝑇ℎ𝑒𝑜𝑟𝑒𝑚:

𝐶𝑜𝑚𝑏𝑖𝑛𝑖𝑛𝑔 𝑖𝑑𝑒𝑎𝑠 𝑎𝑡 𝑡ℎ𝑒 𝑙𝑒𝑓𝑡:

𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 2 𝑝𝑜𝑖𝑛𝑡𝑠
𝒙𝟐, 𝒚𝟐  𝒂𝒏𝒅 𝒙𝟏, 𝒚𝟏  𝑖𝑛 𝑡ℎ𝑒 𝒄𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆 𝒑𝒍𝒂𝒏𝒆:

𝒙𝟐, 𝒚𝟐

𝒙𝟏, 𝒚𝟏



𝑴𝒊𝒅𝒑𝒐𝒊𝒏𝒕 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 𝒃𝒆𝒕𝒘𝒆𝒆𝒏 𝒕𝒘𝒐 𝒑𝒐𝒊𝒏𝒕𝒔 𝒊𝒏 𝒂 𝒑𝒍𝒂𝒏𝒆:

𝑥2𝑥1

𝒃𝒂

𝑀𝑖𝑑𝑝𝑜𝑖𝑛𝑡 𝑎 𝑡𝑜 𝑏 =
𝑎 + 𝑏

2

𝑅𝑒𝑐𝑎𝑙𝑙:

𝑴

𝑎 + 𝑏

2

𝑀 𝑥, 𝑦 =
𝒙𝟏 + 𝒙𝟐

𝟐
,
𝒚𝟏 + 𝒚𝟐

𝟐

𝑴𝒊𝒅𝒑𝒐𝒊𝒏𝒕 𝑭𝒐𝒓𝒎𝒖𝒍𝒂 𝒊𝒏 𝒕𝒉𝒆 𝑪𝒐𝒐𝒓𝒅𝒊𝒏𝒂𝒕𝒆 𝑷𝒍𝒂𝒏𝒆:

𝑥2𝑥1

𝑦2

𝑦1

𝒙𝟐, 𝒚𝟐

𝒙𝟏, 𝒚𝟏

𝑴
𝒙𝟏 + 𝒙𝟐

𝟐
,
𝒚𝟏 + 𝒚𝟐

𝟐

𝒙𝟏 + 𝒙𝟐
𝟐

𝒚𝟏 + 𝒚𝟐
𝟐



𝑪𝒐𝒏𝒊𝒄𝒔: 𝑪𝒊𝒓𝒄𝒍𝒆 𝑭𝒐𝒓𝒎𝒖𝒍𝒂

𝑥2𝑥1
𝒙𝟐, 𝒚𝟐

𝒙𝟏, 𝒚𝟏

𝑦2

𝑦1

𝒓

𝑥2 − 𝑥1

𝑦
2
−
𝑦
1

𝑥1 − ℎ
2 + 𝑦1 − 𝑘

2 = 𝑟2

𝒉, 𝒌  → 𝒄𝒆𝒏𝒕𝒆𝒓 𝒐𝒇 𝒄𝒊𝒓𝒄𝒍𝒆

𝒙𝟏, 𝒚𝟏  → 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏 𝒄𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆

𝒓 = 𝒙𝟏 − 𝒉
𝟐 + 𝒚𝟏 − 𝒌

𝟐

𝑥2 − 𝑥1
2 + 𝑦2 − 𝑦1

2 = 𝑟2

𝑤ℎ𝑒𝑟𝑒:

𝒙𝟏, 𝒚𝟏  → 𝒄𝒆𝒏𝒕𝒆𝒓 𝒐𝒇 𝒄𝒊𝒓𝒄𝒍𝒆

𝒙𝟐, 𝒚𝟐  → 𝒑𝒐𝒊𝒏𝒕 𝒐𝒏 𝒕𝒉𝒆 𝒄𝒊𝒓𝒄𝒖𝒎𝒇𝒆𝒓𝒆𝒏𝒄𝒆

𝑟 → 𝑟𝑎𝑑𝑖𝑢𝑠 
𝒐𝒓 

𝒓 = 𝒙𝟐 − 𝒙𝟏
𝟐 + 𝒚𝟐 − 𝒚𝟏

𝟐

𝑪𝒊𝒓𝒄𝒍𝒆 𝑭𝒐𝒓𝒎𝒖𝒍𝒂:
𝐴𝑝𝑝𝑙𝑦𝑖𝑛𝑔 𝑃𝑦𝑡ℎ𝑎𝑔𝑜𝑟𝑒𝑎𝑛 𝑇ℎ𝑒𝑜𝑟𝑒𝑚
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  G e o m e t r i c   T h e o r e m s  


  a n d  


  P o s t u l a t e s


  𝑵 𝒆 𝒈 𝒂 𝒕 𝒊 𝒐 𝒏 :


  𝑻 𝒉 𝒆   𝒏 𝒆 𝒈 𝒂 𝒕 𝒊 𝒐 𝒏   𝒊 𝒔   𝒕 𝒉 𝒆   𝒏 𝒆 𝒈 𝒂 𝒕 𝒊 𝒐 𝒏   𝒐 𝒇   𝒂   𝒔 𝒕 𝒂 𝒕 𝒆 𝒎 𝒆 𝒏 𝒕


  𝑨 𝒏   𝑨 𝒏 𝒈 𝒍 𝒆   𝒊 𝒔   𝑹 𝒊 𝒈 𝒕 𝒉


  𝑨 𝒏   𝑨 𝒏 𝒈 𝒍 𝒆   𝒊 𝒔   𝑵 𝒐 𝒕   𝑹 𝒊 𝒈 𝒉 𝒕


  ~ 𝒑   𝒊 𝒔  𝑵    ′ ′ 𝒐      𝒑  ′ ′   𝒐 𝒓   𝒏 𝒆 𝒈 𝒂 𝒕 𝒊 𝒏 𝒈   ′ ′ 𝒑 ′ ′


  𝑨 𝒏   𝑨 𝒏 𝒈 𝒍 𝒆   𝒊 𝒔   𝑵 𝒐 𝒕   𝑹 𝒊 𝒈 𝒉 𝒕


  𝑨 𝒏   𝑨 𝒏 𝒈 𝒍 𝒆   𝒊 𝒔   𝑹 𝒊 𝒈 𝒉 𝒕


  𝑫 𝒆 𝒕 𝒆 𝒓 𝒎 𝒊 𝒏 𝒆   𝒕 𝒉 𝒆   𝒗 𝒂 𝒍 𝒊 𝒅 𝒊 𝒕 𝒚   𝒐 𝒇   𝒕 𝒉 𝒆   𝑪 𝑶 𝑵 𝑱 𝑬 𝑪 𝑻 𝑼 𝑹 𝑬 .   𝑰 𝒇   𝒊 𝒕   𝒊 𝒔   𝒇 𝒂 𝒍 𝒔 𝒆   𝒈 𝒊 𝒗 𝒆  


  𝒂   𝑪 𝑶 𝑼 𝑵 𝑻 𝑬 𝑹   𝑬 𝑿 𝑨 𝑴 𝑷 𝑳 𝑬


  :


  𝑪 𝒐 𝒏 𝒋 𝒆 𝒄 𝒕 𝒖 𝒓 𝒆 :


  𝑷 𝒐 𝒊 𝒏 𝒕 𝒔   𝑨 ,   𝑩 ,   𝑪 ,   𝑫  


  𝑰 𝒕   𝒊 𝒔   𝒐 𝒏 𝒍 𝒚   𝒑 𝒐 𝒔 𝒔 𝒊 𝒃 𝒍 𝒆   𝒕 𝒐   𝒂 𝒓 𝒓 𝒂 𝒏 𝒈 𝒆  


  𝒑 𝒐 𝒊 𝒏 𝒕 𝒔   𝒊 𝒏   𝒂   𝒔 𝒒 𝒖 𝒂 𝒓 𝒆


  𝑭 𝒂 𝒍 𝒔 𝒆 !


  𝑪 𝒐 𝒖 𝒏 𝒕 𝒆 𝒓 − 𝑬 𝒙 𝒂 𝒎 𝒑 𝒍 𝒆 :


  𝑰 𝒕   𝒊 𝒔   𝒑 𝒐 𝒔 𝒔 𝒊 𝒃 𝒍 𝒆   𝒕 𝒐   𝒂 𝒓 𝒓 𝒂 𝒏 𝒈 𝒆


    𝒕 𝒉 𝒆 𝒎   𝒊 𝒏   𝒂   𝒕 𝒓 𝒂 𝒑 𝒆 𝒛 𝒐 𝒊 𝒅


  𝑪 𝒐 𝒖 𝒏 𝒕 𝒆 𝒓 − 𝑬 𝒙 𝒂 𝒎 𝒑 𝒍 𝒆 :


  𝑪 𝒐 𝒏 𝒅 𝒊 𝒕 𝒊 𝒐 𝒏 𝒂 𝒍   𝑺 𝒕 𝒂 𝒕 𝒆 𝒎 𝒆 𝒏 𝒕 𝒔   𝒐 𝒓   𝑷 𝒓 𝒐 𝒑 𝒐 𝒔 𝒊 𝒕 𝒊 𝒐 𝒏 𝒔


  𝒊 𝒇 … 𝒕 𝒉 𝒆 𝒏 …


  𝒑     →     𝒒


  𝒊 𝒇    {   𝒑   }   𝒕 𝒉 𝒆 𝒏    {   𝒒   }


  𝒑   = 𝒉 𝒚 𝒑 𝒐 𝒕 𝒆 𝒔 𝒊 𝒔


  𝒒   =   𝒄 𝒐 𝒏 𝒄 𝒍 𝒖 𝒔 𝒊 𝒐 𝒏


  𝑾 𝒉 𝒆 𝒓 𝒆 :


  𝑪 𝒐 𝒏 𝒗 𝒆 𝒓 𝒔 𝒆


  𝒊 𝒇 … 𝒕 𝒉 𝒆 𝒏 …


  𝒒     →     𝒑


  𝒊 𝒇    {   𝒒   }   𝒕 𝒉 𝒆 𝒏    {   𝒑   }


  𝒑   = 𝒄 𝒐 𝒏 𝒄 𝒍 𝒖 𝒔 𝒊 𝒐 𝒏


  𝒒   = 𝒉 𝒚 𝒑 𝒐 𝒕 𝒆 𝒔 𝒊 𝒔


  𝑾 𝒉 𝒆 𝒓 𝒆 :


  𝑰 𝒏 𝒗 𝒆 𝒓 𝒔 𝒆


  𝒊 𝒇 … 𝒕 𝒉 𝒆 𝒏 …


  ~ 𝒑     →     ~ 𝒒


  𝒊 𝒇    {   ~ 𝒑   }   𝒕 𝒉 𝒆 𝒏    {   ~ 𝒒   }


  𝒑   = 𝒉 𝒚 𝒑 𝒐 𝒕 𝒆 𝒔 𝒊 𝒔


  𝒒   =   𝒄 𝒐 𝒏 𝒄 𝒍 𝒖 𝒔 𝒊 𝒐 𝒏


  𝑾 𝒉 𝒆 𝒓 𝒆 :


  𝑪 𝒐 𝒏 𝒕 𝒓 𝒂 𝒑 𝒐 𝒔 𝒊 𝒕 𝒊 𝒗 𝒆


  𝒊 𝒇 … 𝒕 𝒉 𝒆 𝒏 …


  ~ 𝒒     →     ~ 𝒑


  𝒊 𝒇    {   ~ 𝒒   }   𝒕 𝒉 𝒆 𝒏    {   ~ 𝒑   }


  𝒑   = 𝒄 𝒐 𝒏 𝒄 𝒍 𝒖 𝒔 𝒊 𝒑 𝒏


  𝒒   = 𝒉 𝒚 𝒑 𝒐 𝒕 𝒆 𝒔 𝒊 𝒔


  𝑾 𝒉 𝒆 𝒓 𝒆 :


  ~   = 𝒏 𝒆 𝒈 𝒂 𝒕 𝒊 𝒐 𝒏


  𝑳 𝒂 𝒘   𝒐 𝒇   𝑫 𝒆 𝒕 𝒂 𝒄 𝒉 𝒎 𝒆 𝒏 𝒕


  𝑮 𝒆 𝒏 𝒆 𝒓 𝒂 𝒍                   ⟶                           𝑷 𝒂 𝒓 𝒕 𝒊 𝒄 𝒖 𝒍 𝒂 𝒓


  I f    { 𝑺 . 𝑨 . =  𝟏 𝟐 ∙ 𝑷 ∙ 𝒍 +    𝟏 𝟐 ∙ 𝑷 ∙ 𝒂 }


  t h e n    { 𝑺 . 𝑨 . =  𝟏 𝟐 ∙ 𝟑 𝟔 ∙ 𝟐 𝟔 . 𝟓 +    𝟏 𝟐 ∙ 𝟑 𝟔 ∙ 𝟑 ∙  𝟑 → S . A . = 15 ∙ 𝜋 ≈ 𝟖 𝟏 𝟎 }


  w i t h   P = 36   a n d   l = 26 . 5   a n d   a = 3 ∙  3


  I f    { 𝑺 . 𝑨 . = 𝝅 ∙  𝒓 𝟐 + 𝝅 ∙ 𝒓 ∙ 𝒍   }


  t h e n    { 𝑺 . 𝑨 . = 𝝅 ∙    ( 𝟑 ) 𝟐 + 𝝅 ∙ 𝟑 ∙ 𝟐   → S . A . = 𝟏 𝟓 ∙ 𝝅 }


  w i t h   r = 3   a n d   l = 2


  I f    { 𝑽 =  𝟏 𝟑 ∙ 𝑩 ∙ 𝒉   }   t h e n    { 𝑽 =  𝟏 𝟑 ∙ 𝟐 ∙ 𝟑 → V = 𝟐 }


  w i t h   B = 2   a n d   h = 3


  I f    { 𝑺 . 𝑨 . = 𝟒 ∙ 𝝅 ∙  𝒓 𝟐   }   t h e n    { 𝑺 . 𝑨 . = 𝟒 ∙ 𝝅 ∙    ( 𝟑 ) 𝟐 → S . A . = 𝟑 𝟔 ∙ 𝝅 }


  w i t h   r = 3


  I f    { 𝑽 =  𝟒 𝟑 ∙ 𝝅 ∙  𝒓 𝟑   }   t h e n    { 𝑽 =  𝟒 𝟑 ∙ 𝝅 ∙    ( 𝟑 ) 𝟑   → S . A . = 𝟏 𝟐 ∙ 𝝅 }


  w i t h   r = 3


  𝑰 𝒇    { 𝒑 → 𝒒     𝒊 𝒔   𝒂   𝒕 𝒓 𝒖 𝒆   𝒔 𝒕 𝒂 𝒕 𝒆 𝒎 𝒆 𝒏 𝒕   𝒂 𝒏 𝒅     𝒑   𝒊 𝒔   𝒕 𝒓 𝒖 𝒆 }


  𝒕 𝒉 𝒆 𝒏    { 𝒒   𝒊 𝒔   𝒕 𝒓 𝒖 𝒆 . }


  𝑳 𝒂 𝒘   𝒐 𝒇   𝑺 𝒚 𝒍 𝒐 𝒈 𝒊 𝒔 𝒎


  𝑰 𝒇    {   𝒑 → 𝒒   }   𝒂 𝒏 𝒅    {   𝒒 → 𝒓   }     𝒕 𝒉 𝒆 𝒏    {   𝒑 → 𝒓   }  


  𝑰 𝒇    {                     → 𝟐   𝒑 𝒂 𝒊 𝒓 𝒔   𝒐 𝒇   ∥ 𝑺 𝒊 𝒅 𝒆 𝒔   }   𝒂 𝒏 𝒅    {   𝑨   𝒑 𝒂 𝒓 𝒂 𝒍 𝒍 𝒆 𝒍 𝒐 𝒈 𝒓 𝒂 𝒎 → 𝟐   𝒑 𝒂 𝒊 𝒓 𝒔   𝒐 𝒇   ∥ 𝑺 𝒊 𝒅 𝒆 𝒔   }  


  𝒕 𝒉 𝒆 𝒏    {                       → 𝑨   𝒑 𝒂 𝒓 𝒂 𝒍 𝒍 𝒆 𝒍 𝒐 𝒈 𝒓 𝒂 𝒎   }


  𝑰 𝒇    {     ∠ 𝑨 𝑩 𝑪   → 𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆 𝒔     𝟔 𝟎 𝒐   }   𝒂 𝒏 𝒅    {     𝟎 𝒐 < 𝒂 𝒏 𝒈 𝒍 𝒆 <   𝟗 𝟎 𝒐 → 𝑨 𝒏   𝒂 𝒄 𝒖 𝒕 𝒆   ∠ }


  𝒕 𝒉 𝒆 𝒏    {   ∠ 𝑨 𝑩 𝑪 → 𝑨 𝒄 𝒖 𝒕 𝒆   ∠   }


  𝑰 𝒇    {     𝑨   𝒌 𝒊 𝒕 𝒆 → 𝟐   𝒑 𝒂 𝒊 𝒓 𝒔   𝒐 𝒇   𝒄 𝒐 𝒏 𝒔 𝒆 𝒄 𝒖 𝒕 𝒊 𝒗 𝒆   𝒔 𝒊 𝒅 𝒆 𝒔  ≅ ′ 𝒔   }


  𝒕 𝒉 𝒆 𝒏    { 𝑨 𝑩 𝑪 𝑫 → 𝑲 𝑰 𝑻 𝑬 }


  𝒂 𝒏 𝒅    {   𝑨 𝑩 𝑪 𝑫   → 𝟐   𝒑 𝒂 𝒊 𝒓 𝒔   𝒐 𝒇   𝒄 𝒐 𝒏 𝒔 𝒆 𝒄 𝒖 𝒕 𝒊 𝒗 𝒆   𝒔 𝒊 𝒅 𝒆 𝒔  ≅ ′ 𝒔   }


  𝑹 𝒆 𝒄 𝒂 𝒍 𝒍 :


  𝑻 𝒓 𝒂 𝒏 𝒔 𝒊 𝒕 𝒊 𝒗 𝒆   𝑷 𝒐 𝒓 𝒑 𝒆 𝒓 𝒕 𝒚   𝒊 𝒏   𝑨 𝒍 𝒈 𝒆 𝒃 𝒓 𝒂 :


  𝒊 𝒇    { 𝒂 = 𝒃 }   𝒂 𝒏 𝒅    { 𝒃 = 𝒄 }   𝒕 𝒉 𝒆 𝒏    { 𝒂 = 𝒄 }


  𝒊 𝒇    { 𝑷 𝒐 𝒊 𝒏 𝒕   𝑳   𝒊 𝒔   𝒃 𝒆 𝒕 𝒘 𝒆 𝒆 𝒏   𝒑 𝒐 𝒊 𝒏 𝒕 𝒔   𝑲   𝒂 𝒏 𝒅   𝑴   𝒊 𝒏     𝑲 𝑴 - }


  𝒕 𝒉 𝒆 𝒏    {   𝑲 𝑴 - ≅   𝑲 𝑳 - +   𝑳 𝑴 -   → 𝑲 𝑴 = 𝑲 𝑳 + 𝑳 𝑴 }


  𝑶 𝒓


  𝒊 𝒇    {   𝑲 𝑴 - ≅   𝑲 𝑳 - +   𝑳 𝑴 -   → 𝑲 𝑴 = 𝑲 𝑳 + 𝑳 𝑴 }


  𝒕 𝒉 𝒆 𝒏    { 𝑷 𝒐 𝒊 𝒏 𝒕   𝑳   𝒊 𝒔   𝒃 𝒆 𝒕 𝒘 𝒆 𝒆 𝒏   𝒑 𝒐 𝒊 𝒏 𝒕 𝒔   𝑲   𝒂 𝒏 𝒅   𝑴   𝒊 𝒏     𝑲 𝑴 - }


  𝑺 𝒆 𝒈 𝒎 𝒆 𝒏 𝒕     𝑨 𝒅 𝒅 𝒊 𝒕 𝒊 𝒐 𝒏   𝑷 𝒐 𝒔 𝒕 𝒖 𝒍 𝒂 𝒕 𝒆 :


  𝑴


  𝑳


  𝑲


  𝑲


  𝑴


  𝑲


  𝑴


  𝑲


  𝑴


  L i n e     K M ⃡


  S e g m e n t     K M -


  R a y       K M →


  𝑺 𝒆 𝒈 𝒎 𝒆 𝒏 𝒕 𝒔 ,   𝒍 𝒊 𝒏 𝒆 𝒔   𝒂 𝒏 𝒅   𝒓 𝒂 𝒚 𝒔


  𝑺 = 𝑰 𝒏 𝒕 𝒆 𝒓 𝒊 𝒐 𝒓   𝑨 𝒏 𝒈 𝒍 𝒆   𝑺 𝒖 𝒎   𝒊 𝒏   𝑷 𝒐 𝒍 𝒚 𝒈 𝒐 𝒏 𝒔


  =  ( 𝑵 𝒖 𝒎 𝒃 𝒆 𝒓   𝒐 𝒇   𝑻 𝒓 𝒊 𝒂 𝒏 𝒈 𝒍 𝒆 𝒔 ) ∙   𝟏 𝟖 𝟎 𝒐


  𝑵 𝒖 𝒎 𝒃 𝒆 𝒓     𝑻 𝒓 𝒊 𝒂 𝒏 𝒈 𝒍 𝒆 𝒔 = 𝑵 𝒖 𝒎 𝒃 𝒆 𝒓   𝑺 𝒊 𝒅 𝒆 𝒔 − 𝟐


  𝒏 = 𝑵 𝒖 𝒎 𝒃 𝒆 𝒓   𝑺 𝒊 𝒅 𝒆 𝒔


    𝑺 =    ( 𝒏 − 𝟐 ) ∙   𝟏 𝟖 𝟎 𝒐


  𝑻 𝒓 𝒊 𝒂 𝒏 𝒈 𝒍 𝒆   𝑪 𝒐 𝒏 𝒈 𝒓 𝒖 𝒆 𝒏 𝒄 𝒆  


  𝑻 𝒉 𝒆 𝒐 𝒓 𝒆 𝒎 𝒔   𝒂 𝒏 𝒅   𝑷 𝒐 𝒔 𝒕 𝒖 𝒍 𝒂 𝒕 𝒆 𝒔


  𝑻 𝒓 𝒊 𝒂 𝒏 𝒈 𝒍 𝒆   𝑰 𝒏 𝒆 𝒒 𝒖 𝒂 𝒍 𝒊 𝒕 𝒚


  𝑰 𝒇  {      𝒂 ′  𝒂 " =   𝒃 ′  𝒃 " =   𝒄 ′  𝒄 "   𝒐 𝒓     𝒂 "  𝒂 ′ =   𝒃 "  𝒃 ′ =   𝒄 "  𝒄 ′ }   &      {    ∠ 𝑨 ′ ≅ ∠   𝑨 "   ∠ 𝑩 ′ ≅ ∠   𝑩 "   ∠ 𝑪 ′ ≅ ∠   𝑪 " }


  𝑻 𝒉 𝒆 𝒏    


   { ∆  𝑨 ′  𝑩 ′ 𝑪 ′ ~ ∆ 𝑨 ′′B′′ 𝑪 ′ ′ }


  𝑻 𝒉 𝒆   𝑪 𝒐 𝒏 𝒗 𝒆 𝒓 𝒔 𝒆   𝒊 𝒔   𝒂 𝒍 𝒔 𝒐   𝒕 𝒓 𝒖 𝒆


  ~       → 𝑺 𝒊 𝒎 𝒊 𝒍 𝒂 𝒓 𝒊 𝒕 𝒚   𝑺 𝒚 𝒎 𝒃 𝒐 𝒍


  Side−Side−Side or SSS  ~


  A n g l e − A n g l e   ~  


  Side−Angle−Side or SAS  ~


  ∆
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  b ′
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  a "


  c "


  b "


  A "
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  B


  T h e n


   {    ∆  A ′  B ′ C ′ ~ ∆ A ′ ′ B′′ C ′ ′   b y     S S S     ~ }


  I f      {      a ′  a " =   b ′  b " =   c ′  c "   o r     a "  a ′ =   b "  b ′ =   c "  c ′ }


  T h e   c o n v e r s e   i s   t r u e   a s   w e l l
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  c ′


  b ′


  A ′


  C


  B ′


  a "


  c "


  b "


  A "
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  I f  {              a ′  a " =   c ′  c "   o r     a "  a ′ =   c "  c ′   a n d         ∠ B ′ ≅ ∠   B "   }


  a ′


  c ′


  b ′


  A ′


  C


  B ′


  a "


  c "


  b "


  A "


  C


  B


  T h e n


   {    ∆  A ′  B ′ C ′ ~ ∆ A ′′B′′ C ′ ′       b y         S A S     ~ }


  T h e   c o n v e r s e   i s   t r u e   a s   w e l l


  I f    {                   {    ∠ A ′ ≅ ∠   A "   ∠ B ′ ≅ ∠   B " }       o r  {    ∠ A ′ ≅ ∠   A "   ∠ C ′ ≅ ∠   C " }     o r  {    ∠ B ′ ≅ ∠   B "   ∠ C ′ ≅ ∠   C " } }


  T h e n


   {    ∆  A ′  B ′ C ′ ~ ∆ A ′ ′ B ′ ′ C ′ ′       b y           A A     ~ }


  A


  C


  B


  E


  D


  I f  {    D   y   E   a r e   m i d p o i n t s   o f     B C -    a n d     D A - }


  T h e n  {      D E -   ∥   C A -   a n d   D E =  1 2 C A }


  T h e   c o n v e r s e   i s   t r u e   a s   w e l l


  T h e   c o n v e r s e   i s   t r u e   a s   w e l l


  ∥


  ∆  


  ∥


  edians        𝑩 ′ 𝑫 ′ -


    𝑩 " 𝑫 " -


  in   similar   triangles   are  


  ltitudes   or   H e i g h t s      𝑩 ′ 𝑫 ′ -


    𝑩 " 𝑫 " -


  in   similar   triangles   are  
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  j


  A


  C


  B
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  D


  k


    I f    {   D E - ∥   C A - }  


  T h e n


  T h e n        {       A ′ B ′  A " B " =    B ′ C ′  B " C " =    C ′ A ′  C " A " =    B ′ D ′  B " D "   o r     A " B "   A ′ B ′ =   B " C "   B ′ C =   C " A "   C ′ A =   B " D "   B ′ D ′ }  
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  I f      {      A B - ∥   C D -       a n d       C D - ∥   E F -          a n d     A B - ∥   E F - }  


  T h e n    {  k l =  h j }  


  T h e   c o n v e r s e   i s   t r u e   a s   w e l l


  T h e   c o n v e r s e   i s   t r u e   a s   w e l l
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   {  f j =  g k }  


  I f    {    ∆  A ′  B ′ C ′ ~ ∆ A ′ ′ B ′ ′ C ′ ′   a r e    ∆ ′ s   ~ }


  T h e n      {       A ′ B ′  A " B " =    B ′ C ′  B " C " =    C ′ A ′  C " A " =    B ′ D ′  B " D "   o r     A " B "   A ′ B ′ =   B " C "   B ′ C =   C " A "   C ′ A =   B " D "   B ′ D ′ }  


  I f    {    ∆  A ′  B ′ C ′ ~ ∆ A ′ ′ B ′ ′ C   a r e    ∆ ′ s   ~ }


  S m a l l e r : L a r g e r


  L a r g e r : S m a l l e r


  S m a l l e r : L a r g e r


  L a r g e r : S m a l l e r


  ngle   Bisectors      𝑩 ′ 𝑫 ′ -


    𝑩 " 𝑫 " -


  in   similar   triangles   are  


   a ′ + b ′ +  c ′


  a " + b " + c "


  in   similar   triangles   are  


  a ′


  c ′


  b ′


  A ′


  C


  B ′


  a "


  c "


  b "


  A "


  C


  B


  T h e n        {       A ′ B ′  A " B " =    B ′ C ′  B " C " =    C ′ A ′  C " A " =    B ′ D ′  B " D "   o r     A " B "   A ′ B ′ =   B " C "   B ′ C =   C " A "   C ′ A =   B " D "   B ′ D ′ }  


  I f    {    ∆  A ′  B ′ C ′ ~ ∆ A " B" C "   a r e    ∆ ′ s   ~ }


  A ′


  C


  B ′


  A "


  C


  B


  D


  D


  T h e n        {       A ′ B ′  A " B " =    B ′ C ′  B " C " =    C ′ A ′  C " A " =    a ′ + b ′ + c ′  a " + b " + c "   o r     A " B "   A ′ B ′ =   B " C "   B ′ C =   C " A "   C ′ A =   a " + b " + c "   a ′ + b ′ + c ′ }  


  I f    {    ∆  A ′  B ′ C ′ ~ ∆ A " B " C "   a r e    ∆ ′ s   ~ }


  S m a l l e r : L a r g e r


  L a r g e r : S m a l l e r


  S m a l l e r : L a r g e r


  L a r g e r : S m a l l e r


  A


  C


  B


  D


   {   C D  D A =   B C  B A }  


  A


  C


  B


  D


  A


  C


  B


  D


  A


  C


  B


  D


  A


  C


  B


  D


     ∆ A B C ~ ∆ A D B     𝑨 𝑩  𝑨 𝑫 =   𝑨 𝑪  𝑨 𝑩     A B  A D =   B C  D B     A C  A B =   B C  D B


     ∆ A D B ~ ∆ B D C     A D  D B =   A B  B C     𝑨 𝑫  𝑫 𝑩 =   𝑫 𝑩  𝑫 𝑪     A B  B C =   D B  D C


     ∆ A B C ~ ∆ B D C     A B  B D =   A C  B C     A B  B D =   B C  D C     𝑨 𝑪  𝑩 𝑪 =   𝑩 𝑪  𝑫 𝑪


    𝑨 𝑩  𝑨 𝑫 =   𝑨 𝑪  𝑨 𝑩


    𝑨 𝑫  𝑫 𝑩 =   𝑫 𝑩  𝑫 𝑪


    𝑨 𝑪  𝑩 𝑪 =   𝑩 𝑪  𝑫 𝑪


    𝑨 𝑩 𝟐 = 𝑨 𝑪 ∙ 𝑨 𝑫


    𝑩 𝑪 𝟐 = 𝑨 𝑪 ∙ 𝑫 𝑪


    𝑫 𝑩 𝟐 = 𝑨 𝑫 ∙ 𝑫 𝑪


  A c u t e     ∆ ′ s


  O b t u s e     ∆ ′ s


   𝒄 𝟐 =  𝒂 𝟐 +  𝒃 𝟐


  𝒄


  𝒃


  𝒂


  𝑪


  𝑩


  𝑨


  𝒄


  𝒃


  𝒂


  𝑪


  𝑩


  𝑨


  𝒄


  𝒃


  𝒂


  𝑪


  𝑩


  𝑨


   𝒄 𝟐 <  𝒂 𝟐 +  𝒃 𝟐


   𝒄 𝟐 >  𝒂 𝟐 +  𝒃 𝟐


   | 𝒄 | =   𝒂 𝟐 +  𝒃 𝟐


  𝒄 = ±   𝒂 𝟐 +  𝒃 𝟐


   ( − )   N o   s e n s e   h e r e


  𝒄


  𝒃


  𝒂


  𝑪


  𝑩


  𝑨


  → 𝑹 𝒆 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆   𝑨 𝒏 𝒈 𝒍 𝒆


  𝒂


  → 𝑶 𝒑 𝒑 𝒐 𝒔 𝒊 𝒕 𝒆   𝑺 𝒊 𝒅 𝒆


  𝒃


  → 𝑨 𝒅 𝒋 𝒂 𝒄 𝒆 𝒏 𝒕   𝑺 𝒊 𝒅 𝒆


   sin ⁡ 𝜃 =   O p p o s i t e   S i d e  H y p o t e n u s e


    c o s ⁡ 𝜃 =   A d j a c e n t   S i d e  H y p o t e n u s e


   tan ⁡ 𝜃 =   O p p o s i t e   S i d e  A d j a c e n t   S i d e


   cot ⁡ 𝜃 =   A d j a c e n t   S i d e  O p p o s i t e   S i d e


    s e c ⁡ 𝜃 =   H y p o t e n u s e  A d j a c e n t   S i d e


   csc ⁡ 𝜃 =   H y p o t e n u s e  O p p o s i t e   S i d e


   sin ⁡ A =  a c


    c o s ⁡ A =  b c


   tan ⁡ A =  a b


    𝐜 𝐨 𝐭 ⁡ 𝑨 =  𝒃 𝒂


    𝒔 𝒆 𝒄 ⁡ 𝑨 =  𝒄 𝒃


    𝐜 𝐬 𝐜 ⁡ 𝑨 =  𝒄 𝒂


   sin ⁡ B =  b c


    c o s ⁡ B =  a c


   tan ⁡ B =  b a


    𝐜 𝐨 𝐭 ⁡ 𝑩 =  𝒂 𝒃


    𝒔 𝒆 𝒄 ⁡ 𝑩 =  𝒄 𝒂


    𝐜 𝐬 𝐜 ⁡ 𝑩 =  𝒄 𝒃


  → 𝑹 𝒆 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆   𝑨 𝒏 𝒈 𝒍 𝒆


  𝒄


  𝒃


  𝒂


  𝑪


  𝑩


  𝑨


  → 𝑹 𝒆 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆   𝑨 𝒏 𝒈 𝒍 𝒆


  → 𝑹 𝒆 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆   𝑨 𝒏 𝒈 𝒍 𝒆


  𝒃


  → 𝑶 𝒑 𝒑 𝒐 𝒔 𝒊 𝒕 𝒆   𝑺 𝒊 𝒅 𝒆


  𝒂


  → 𝑨 𝒅 𝒋 𝒂 𝒄 𝒆 𝒏 𝒕   𝑺 𝒊 𝒅 𝒆


  𝛼 , 𝛽 , 𝛾 , 𝛿 ,   𝜃 → I t   i s   c o m m o n   t o   u s e   t h e m   a s   a n g l e s .


  𝜃


   ∆ ′ 𝒔  


   ( ~ )


  ~


  rigonom e t r í a   d e   T r i á n g u l o s   R e c t o s   y      ( ~ )


   30 o


   60 o


   60 o


   60 o
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   60 o
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  F


  E
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  B


  ∆ 𝑨 𝑩 𝑲 ~ ∆ 𝑨 𝑪 𝑱 ~ ∆ 𝑨 𝑫 𝑰 ~ ∆ 𝑨 𝑬 𝑯 ~ ∆ 𝑨 𝑭 𝑮


    𝟑 𝟎 𝒐 −   𝟔 𝟎 𝟎 −   𝟗 𝟎 𝒐  


   sin ⁡   (     𝟑 𝟎 𝒐   ) = 0 . 5


   cos ⁡   (     𝟑 𝟎 𝒐   ) ≈ 0 . 87


   tan ⁡   (     𝟑 𝟎 𝒐   ) ≈ 0 . 58


     sin  − 1 ⁡   (   𝟎 . 𝟓   ) =  30 o


     cos  − 1 ⁡   (   𝟎 . 𝟖 𝟕   ) ≈  30 o


      t a n  − 1 ⁡   (   𝟎 . 𝟓 𝟖   ) ≈  30 o
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  P e r f o m i n g   F r a c t r i o n a l   D i l a t i o n s : R e d u c t i o n   t o    3 4     a n d   t o    1 2


  T


   ≅ ′ 𝒔


    𝟒 𝟓 𝒐 −   𝟒 𝟓 𝒐 −   𝟗 𝟎 𝒐


    𝟑 𝟎 𝒐 −   𝟔 𝟎 𝒐 −   𝟗 𝟎 𝒐


  𝑨 =  𝟏 𝟐 ∙ 𝒃 ∙ 𝒉


  𝒉


  𝒃


  𝒉


  𝒃


  𝒉


  𝒃


  𝑨 = 𝑨 𝒓 𝒆 𝒂  


    𝒃 = 𝑩 𝒂 𝒔 𝒆


    𝒉 = 𝑨 𝒍 𝒕 𝒊 𝒕 𝒖 𝒅 𝒆   𝒐 𝒓   𝑯 𝒆 𝒊 𝒈 𝒉 𝒕


  𝑨 = 𝑨 𝒓 𝒆 𝒂  


    𝒃 = 𝑩 𝒂 𝒔 𝒆


  A =  1 2 ∙ b ∙ h +  1 2 ∙ b ∙ h


  A = b ∙ h  (  1 2 +  1 2 ) = b ∙ h


  𝒉


  𝒉


  𝒉


  𝒃


  𝒃


  𝒃


  𝒃


  𝒉


  𝒃


  𝒉


  𝒉


  𝒃


  𝒉 = 𝑨 𝒍 𝒕 𝒊 𝒕 𝒖 𝒅 𝒆   𝒐 𝒓   𝑯 𝒆 𝒊 𝒈 𝒉 𝒕


  𝑨 = 𝑨 𝒓 𝒆 𝒂  


    𝒃 = 𝑩 𝒂 𝒔 𝒆


  A =  1 2 ∙ b ∙ h +  1 2 ∙ b ∙ h


  A = b ∙ h  (  1 2 +  1 2 ) = b ∙ h


  𝒉 = 𝑨 𝒍 𝒕 𝒊 𝒕 𝒖 𝒅 𝒆   𝒐 𝒓   𝑯 𝒆 𝒊 𝒈 𝒉 𝒕


  A = 𝒃 ∙ 𝒉


  A = 𝒃 ∙ 𝒉


  𝒉


  𝒉


  𝒉


   𝒃 𝟐


   𝒃 𝟏


   𝒃 𝟐


   𝒃 𝟏


  𝑨 = 𝑨 𝒓 𝒆 𝒂  


    𝒉 = 𝒉 𝒆 𝒊 𝒈 𝒉 𝒕


  A =  1 2 ∙  𝒃 𝟏 ∙ h +  1 2 ∙  𝒃 𝟐 ∙ h


  𝑨 =  𝟏 𝟐 ∙ 𝒉  (  𝒃 𝟏 +  𝒃 𝟐 )


                            𝒃 𝟏 = 𝑴 𝒊 𝒏 𝒐 𝒓   𝑩 𝒂 𝒔 𝒆


                              𝒃 𝟐 = 𝑴 𝒂 𝒋 𝒐 𝒓   𝑩 𝒂 𝒔 𝒆


  b


  b


  b


  b


  b


  b


  h


  h


  h


  h


  h


  h


  b


  b


  b


  b


  b


  b


  h


  b


  b


  b


  → E q u i l a t e r a l   ∆   w i t h   S i d e   " b "


  I f    { R e g u l a r   C o n v e x   P o l y g o n }


  t h e n    { 𝒉 = 𝒉 𝒆 𝒊 𝒈 𝒉 𝒕 → 𝒂 = 𝑨 𝒑 𝒐 𝒕 𝒉 𝒆 𝒎 }


    𝑷 𝒆 𝒓 𝒊 𝒎 𝒆 𝒕 𝒆 𝒓  𝑹 𝒆 𝒈 𝒖 𝒍 𝒂 𝒓   𝑪 𝒐 𝒏 𝒗 𝒆 𝒙   𝑷 𝒐 𝒍 𝒚 𝒈 𝒐 𝒏


  P = b + b + b + b + b + b


  A =  1 2 ∙ h b +  1 2 ∙ h b +  1 2 ∙ h b +  1 2 ∙ h b +  1 2 ∙ h b +  1 2 ∙ h b


  →     A =  1 2 ∙ h  ( b + b + b + b + b + b ) =  1 2 ∙ P ∙ h


  A r e a =  𝟏 𝟐 ∙ 𝑷 ∙ 𝒂


  𝑴 =  𝟏 𝟐 ∙  (  𝒃 𝟏 +  𝒃 𝟐 )


  𝑴 = 𝑴 𝒆 𝒅 𝒊 𝒂 𝒏


  𝒂


  𝒓


  𝒃


  A =  1 2 ∙  (    d 1 2 ∙    d 2 2 ) +  1 2 ∙  (    d 1 2 ∙    d 2 2 ) +  1 2 ∙  (    d 1 2 ∙    d 2 2 ) +  1 2 ∙  (    d 1 2 ∙    d 2 2 )


  ∆   A r e a   F o r m u l a :


  A =  1 2 ∙ b ∙ h


  s


  s


  s


  s


   d 1


   d 2


     d 2 2


     d 1 2


     d 2 2


     d 1 2


  A = 4 ∙  [  1 2 ∙  (    d 1 2 ∙    d 2 2 ) ]


  =  4 2 ∙  (    d 1 2 ∙    d 2 2 )


  = 2 ∙  (    d 1 2 ∙    d 2 2 ) =  𝟏 𝟐 ∙  (  𝒅 𝟏 ∙  𝒅 𝟐 )


  A = A r e a  


  𝑨 =  𝟏 𝟐 ∙  (  𝒅 𝟏 ∙  𝒅 𝟐 )


   d 2 = S m a l l   D i a g o n a l


   d 1 = L a r g e   D i a g o n a l


  𝑹 𝒉 𝒐 𝒎 𝒃 𝒖 𝒔   𝑨 𝒓 𝒆 𝒂 :


  𝑹 𝒉 𝒐 𝒎 𝒃 𝒖 𝒔


  r a d i u s


  𝒓


  P e r i m e t e r   o f   a ⊙ :


  P = 2 ∙ 𝜋 ∙ r


  S e m i − P e r i m e t e r :


  P =   2 ∙ 𝜋 ∙ r 2 = 𝜋 ∙ r


  𝜋 ∙ r


  𝜋 ∙ r


  𝒓


  𝒓


  𝜋 ∙ r


  𝜋 ∙ r


  b = 𝝅 ∙ 𝒓


  h = 𝒓


  𝑨 𝒓 𝒆 𝒂   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆 :


  𝑨 = 𝝅 ∙  𝒓 𝟐


  P e r f o r m i n g   s u c c e s i v e   e q u a l  


  a r e a   s e c t o r   p a r t i t i o n s   a n d   r e a r r a n g i n g :


  A r e a   P a r a l l e l o g r a m :


  A         = b ∙ h = 𝝅 ∙  𝒓 𝟐 = 𝑨


  𝒉


  𝒓


  𝒍


  𝒍


  𝒓


  𝑨 𝒓 𝒆 𝒂   𝒐 𝒇   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


  ( 𝑪 𝒐 𝒏 𝒕 𝒂 𝒊 𝒏 𝒊 𝒏 𝒈   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂 )


  𝑪 𝒐 𝒏  𝒆 ′ 𝒔   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂


   ( 𝒂 𝒓 𝒆 𝒂   𝒐 𝒇   𝒔 𝒆 𝒄 𝒕 𝒐 𝒓 )


  𝑪 𝒊 𝒓 𝒄 𝒖 𝒎 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆   𝒐 𝒇   𝑪 𝒐 𝒏 𝒆 ’ 𝒔   𝑩 𝒂 𝒔 𝒆


  𝑩 𝒂 𝒔 𝒆   𝑨 𝒓 𝒆 𝒂   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


    𝑪 𝒐 𝒏  𝒆 ′ 𝒔   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂     𝑻 𝒐 𝒕 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆    ( 𝑪 𝒐 𝒏 𝒕 𝒂 𝒊 𝒏 𝒊 𝒏 𝒈   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂 ) =   𝑪 𝒐 𝒏  𝒆 ′ 𝒔   𝑩 𝒂 𝒔 𝒆   𝑪 𝒊 𝒓 𝒄 𝒖 𝒎 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆     𝑻 𝒐 𝒕 𝒂 𝒍   𝑪 𝒊 𝒓 𝒄 𝒖 𝒎 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆    ( 𝑪 𝒐 𝒏 𝒕 𝒂 𝒊 𝒏 𝒊 𝒏 𝒈   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂 )  


    𝑪 𝒐 𝒏  𝒆 ′ 𝒔   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂  𝝅 ∙  𝒍 𝟐 =   𝟐 ∙ 𝝅 ∙ 𝒓  𝟐 ∙ 𝝅 ∙ 𝒍  


    𝑪 𝒐 𝒏  𝒆 ′ 𝒔   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂  𝝅 ∙ 𝒍 = 𝒓


  𝑪 𝒐 𝒏  𝒆 ′ 𝒔   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂 = 𝝅 ∙ 𝒓 ∙ 𝒍


  𝑻 𝒐 𝒕 𝒂 𝒍   𝑺 𝒖 𝒓 𝒇 𝒂 𝒄 𝒆   𝑨 𝒓 𝒆 𝒂 :


  𝑺 . 𝑨 . = 𝑪 𝒊 𝒓 𝒄 𝒍 𝒆   𝑩 𝒂 𝒔 𝒆   𝑨 𝒓 𝒆 𝒂 + 𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂


  𝑺 . 𝑨 . = 𝝅 ∙  𝒓 𝟐 + 𝝅 ∙ 𝒓 ∙ 𝒍


  B = C i r c l e   B a s e   A r e a


  l = S l a n t   H e i g h t


  h = H e i g h t   o r   A l t i t u d e


  r = R a d i u s


  𝑪 𝒐 𝒏  𝒆 ′ 𝒔   𝑺 𝒖 𝒓 𝒇 𝒂 𝒄 𝒆   𝑨 𝒓 𝒆 𝒂 :


  𝜋 ∙  r 2


  𝜋 ∙  r 2


  2 ∙ 𝜋 ∙ r


  2 ∙ 𝜋 ∙ l


  𝜋 ∙  l 2


     𝑻 𝒐 𝒕 𝒂 𝒍   𝑪 𝒊 𝒓 𝒄 𝒖 𝒎 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆    ( 𝑪 𝒐 𝒏 𝒕 𝒂 𝒊 𝒏 𝒊 𝒏 𝒈   𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂 )


  C y l i n d e r   V o l u m e :


  𝑽 = 𝑩 ∙ 𝒉


  W h e r e :


  B = A r e a   C i r c l e   B a s e


  h = h e i g h t


  V = V o l u m e


  V o l u m e   o f   a   c o n e


  f i t s   t h r e e   t i m e s   i n   t h e  


  v o l u m e   o f   a   c y l i n d e r   w i t h  


  c o n g r u e n t   c i r c l e s   a t  


  t h e i r   b a s e s   a n d   s a m e   h e i g h t .


  C o n e   V o l u m e :


  𝑽 =  𝟏 𝟑 ∙ 𝑩 ∙ 𝒉


  W h e r e :


  B = A r e a   C i r c l e   B a s e


  h = h e i g h t


  V = V o l u m e


  𝒃


  𝒉


  𝒍


    P e r i m e t e r  h e x a g o n   ( c o n v e x   p o l y g o n )


  P = b + b + b + b + b + b


  𝒂


  𝒓


  𝒃


    𝑳 𝒂 𝒕 𝒆 𝒓 𝒂 𝒍   𝑨 𝒓 𝒆 𝒂    𝒑 𝒚 𝒓 𝒂 𝒎 𝒊 𝒅 :


  L . A . =  1 2 ∙ P e r i m e t e r ∙ S l a n t   h e i g h t


  𝑳 . 𝑨 . =  𝟏 𝟐 ∙ 𝑷 ∙ 𝒍


    𝑻 𝒐 𝒕 𝒂 𝒍   𝑺 𝒖 𝒓 𝒇 𝒂 𝒄 𝒆   𝑨 𝒓 𝒆 𝒂    𝒑 𝒚 𝒓 𝒂 𝒎 𝒊 𝒅 :


  S . A . = L a t e r a l   A r e a + B a s e   A r e a


                                  𝑺 . 𝑨 . =  𝟏 𝟐 ∙ 𝑷 ∙ 𝒍 +


   𝟏 𝟐 ∙ 𝑷 ∙ 𝒂


  b


  b


  b


  b


  b


  l


  l


  l


  l


  l


  l


  b


  b


  b


  b


  b


  b


  L . A . =  1 2 ∙ l ∙ b +  1 2 ∙ l ∙ b +  1 2 ∙ l ∙ b +  1 2 ∙ l ∙ b +  1 2 ∙ l ∙ b +  1 2 ∙ l ∙ b


  →     L . A . =  1 2 ∙ l ∙  ( b + b + b + b + b + b ) =  𝟏 𝟐 ∙ 𝑷 ∙ 𝒍


  B =  1 2 ∙ a ∙ b +  1 2 ∙ a ∙ b +  1 2 ∙ a ∙ b +  1 2 ∙ a ∙ b +  1 2 ∙ a ∙ b +  1 2 ∙ a ∙ b


  →     B =  1 2 ∙ a ∙  ( b + b + b + b + b + b )


  B =  𝟏 𝟐 ∙ 𝑷 ∙ 𝒂


    𝑩 𝒂 𝒔 𝒆   𝑨 𝒓 𝒆 𝒂    𝒉 𝒆 𝒙 𝒂 𝒈 𝒐 𝒏 :


  b


  b


  b


  b


  b


  r = R a d i u s


  B = B a s e   A r e a


  l = S l a n t − h e i g h t


  h = h e i g h t   o r   A l t i t u d e


  a = A p o t h e m


  L a t e r a l   A r e a   m a d e   u p   o f   I s o s c e l e s    ∆ ′ s


  𝒂


  𝒂


  𝒂


  𝒂


  𝒂


  𝒂


  𝒂


   ∆ ′ 𝒔


   ∆ ′ 𝒔


   ∆ ′ 𝒔


  P r i s m   V o l u m e :


  𝑽 = 𝑩 ∙ 𝒉


  W h e r e :


  B = A r e a   B a s e   P o l y g o n  


  h = h e i g h t


  V = V o l u m e


  V o l u m e   o f   a   p y r a m i d


  f i t s   t h r e e   t i m e s   i n   t h e  


  v o l u m e   o f   a   p r i s m   w i t h  


  c o n g r u e n t   p o l y g o n s   a t  


  t h e i r   b a s e s   a n d   s a m e   h e i g h t .


  P y r a m i d   V o l u m e :


  𝑽 =  𝟏 𝟑 ∙ 𝑩 ∙ 𝒉


  W h e r e :


  B = A r e a   B a s e   P o l y g o n  


  h = h e i g h t


  V = V o l u m e


  𝑺 𝑷 𝑯 𝑬 𝑹 𝑬


  𝒓


  𝒅


  𝑺 𝒑 𝒉 𝒆 𝒓 𝒆   𝑺 𝒖 𝒓 𝒇 𝒂 𝒄 𝒆   𝑨 𝒓 𝒆 𝒂 :


  𝑺 . 𝑨 . = 𝟒 ∙ 𝝅 ∙  𝒓 𝟐


  𝑺 𝒑 𝒉 𝒆 𝒓 𝒆   𝑽 𝒐 𝒍 𝒖 𝒎 𝒆 :


  𝑽 =  𝟒 𝟑 ∙ 𝝅 ∙  𝒓 𝟑


  𝑾 𝒉 𝒆 𝒓 𝒆 :


  𝒓 = 𝑹 𝒂 𝒅 𝒊 𝒖 𝒔


  𝒅 = 𝑫 𝒊 𝒂 𝒎 𝒆 𝒕 𝒆 𝒓


  𝒅 = 𝟐 ∙ 𝒓


  𝒐 𝒓


  𝒓 =  𝟏 𝟐 ∙ 𝒅


  𝑺 . 𝑨 . = 𝑺 𝒖 𝒓 𝒇 𝒂 𝒄 𝒆   𝑨 𝒓 𝒆 𝒂


  𝑽 = 𝑽 𝒐 𝒍 𝒖 𝒎 𝒆


  𝑺 𝑷 𝑯 𝑬 𝑹 𝑬   𝑭 𝑬 𝑨 𝑻 𝑼 𝑹 𝑬 𝑺


  𝑻 𝒂 𝒏 𝒈 𝒆 𝒏 𝒕


  𝑺 𝒆 𝒄 𝒂 𝒏 𝒕


  𝑪 𝒉 𝒐 𝒓 𝒅


  𝑫 𝒊 𝒂 𝒎 𝒆 𝒕 𝒆 𝒓


   ( 𝒎 𝒂 𝒋 𝒐 𝒓   𝒄 𝒉 𝒐 𝒓 𝒅 )


  𝑹 𝒂 𝒅 𝒊 𝒖 𝒔


  𝑴 𝒂 𝒋 𝒐 𝒓   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


  𝑴 𝒊 𝒏 𝒐 𝒓   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


  𝒕 𝒉 𝒆 𝒏      {    𝒕 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆   𝒐 𝒇   𝒕 𝒉 𝒆   𝒂 𝒏 𝒈 𝒍 𝒆   𝒆 𝒒 𝒖 𝒂 𝒍 𝒔     𝒐 𝒏 𝒆 − 𝒉 𝒂 𝒍 𝒇     𝒕 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆   𝒐 𝒇   𝒊 𝒕 𝒔   𝒊 𝒏 𝒕 𝒆 𝒓 𝒄 𝒆 𝒑 𝒕 𝒆 𝒅   𝒂 𝒓 𝒄 .   }  


  𝑳


  𝑴


  𝑲


  𝑰 𝒇  { 𝒂 𝒏   𝒂 𝒏 𝒈 𝒍 𝒆   𝒊 𝒔   𝒊 𝒏 𝒔 𝒄 𝒓 𝒊 𝒃 𝒆 𝒅   𝒊 𝒏   𝒂   𝒄 𝒊 𝒓 𝒄 𝒍 𝒆 }


  m ∠ 𝑲 𝑳 𝑴 =  1 2 m   K L   ^  


  𝑶


  𝑳


  𝑴


  𝑲


  ∠ 𝑲 𝑴 𝑳 → 𝑰 𝒏 𝒔 𝒄 𝒓 𝒊 𝒃 𝒆 𝒅   𝑨 𝒏 𝒈 𝒍 𝒆 =  {    𝑽 𝒆 𝒓 𝒕 𝒆 𝒙   𝒊 𝒔   𝒐 𝒏   𝒕 𝒉 𝒆   ⊙   𝑹 𝒂 𝒚 𝒔   𝒂 𝒓 𝒆   𝒄 𝒉 𝒐 𝒓 𝒅 𝒔   𝒊 𝒏   ⊙


    K L ^ → 𝑰 𝒏 𝒕 𝒆 𝒓 𝒔 𝒆 𝒄 𝒕 𝒆 𝒅   𝒂 𝒓 𝒄   𝒘 𝒊 𝒕 𝒉   𝒔 𝒖 𝒃 𝒕 𝒆 𝒏 𝒅 𝒆 𝒅   𝒄 𝒉 𝒐 𝒓 𝒅     𝑲 𝑳 -  


  𝑶


  ∠ 𝑲 𝑶 𝑳 → 𝑪 𝒆 𝒏 𝒕 𝒓 𝒂 𝒍   𝑨 𝒏 𝒈 𝒍 𝒆 =  {    𝑽 𝒆 𝒓 𝒕 𝒆 𝒙   𝒐 𝒏   𝒄 𝒆 𝒏 𝒕 𝒆 𝒓   𝒐 𝒇 ⊙   𝑹 𝒂 𝒚 𝒔   𝒂 𝒓 𝒆   𝑹 𝒂 𝒅 𝒊 𝒊   𝒊 𝒏   ⊙


  m ∠ 𝑲 𝑶 𝑳 = m   K L   ^ →  {    m e a s 𝒖 𝒓 𝒆 𝒎 𝒆 𝒏 𝒕   𝒐 𝒇   𝒄 𝒆 𝒏 𝒕 𝒓 𝒂 𝒍   ∠   𝒊 𝒔   𝒆 𝒒 𝒖 𝒂 𝒍   𝒕 𝒐     𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆 𝒎 𝒆 𝒏 𝒕   𝒐 𝒇   𝒊 𝒏 𝒕 𝒆 𝒓 𝒔 𝒆 𝒄 𝒆 𝒅   𝒂 𝒓 𝒄 }    


  m   F O ^ =  130 O → A n g u l a r   m e a s u r e m e n t   f o r     F O ^


  F O = 2 ∙ 𝜋 ∙ 𝟏 2 ∙  (    130 O   360 O ) → l i n e a r   u n i t s   f o r     F O ^


  m   E N ^ =  130 O → A n g u l a r   m e a s u r e m e n t   f o r     E N ^


  E N = 2 ∙ 𝜋 ∙ 𝟏 𝟎 ∙  (    130 O   360 O ) → l i n e a r   u n i t s   f o r     E N ^


  m   D M ^ =  130 O → A n g u l a r   m e a s u r e m e n t   f o r     D M ^


  M = 2 ∙ 𝜋 ∙ 𝟖 ∙  (    130 O   360 O ) → l i n e a r   u n i t s   f o r     D M ^


  →  {    𝑨 𝒓  𝒄 ′ 𝒔   𝒍 𝒆 𝒏 𝒈 𝒕 𝒉   𝒊 𝒔   𝒅 𝒆 𝒕 𝒆 𝒓 𝒎 𝒊 𝒏 𝒆 𝒅   𝒃 𝒚   𝒕 𝒉 𝒆   𝒑 𝒓 𝒐 𝒑 𝒐 𝒓 𝒕 𝒊 𝒐 𝒏     𝒐 𝒇   𝒊 𝒕 𝒔   𝒂 𝒏 𝒈 𝒖 𝒍 𝒂 𝒓   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆 𝒎 𝒆 𝒏 𝒕   𝒓 𝒆 𝒔 𝒑 𝒆 𝒄 𝒕       𝒕 𝒉 𝒆   𝒕 𝒐 𝒕 𝒂 𝒍   𝒅 𝒆 𝒈 𝒓 𝒆 𝒆 𝒔   𝒊 𝒏   𝒕 𝒉 𝒆   𝒄 𝒊 𝒓 𝒄 𝒖 𝒎 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆 .   𝑨 𝒏 𝒈 𝒖 𝒍 𝒂 𝒓   𝒖 𝒏 𝒊 𝒕 𝒔   𝒎 𝒂 𝒚   𝒃 𝒆   𝒊 𝒏   𝑫 𝒆 𝒈 𝒓 𝒆 𝒆 𝒔   𝒐 𝒓   𝑹 𝒂 𝒅 𝒊 𝒂 𝒏 𝒔   }


  𝑨 𝒓  𝒄 ′ 𝒔   𝑳 𝒆 𝒏 𝒈 𝒕 𝒉 = 𝟐 ∙ 𝝅 ∙ 𝒓 ∙  (    𝜽 𝑶    𝟑 𝟔 𝟎 𝑶 )


  𝑨 𝒓  𝒄 ′ 𝒔   𝑳 𝒆 𝒏 𝒈 𝒕 𝒉   𝒗 𝒔   𝑨 𝒓  𝒄 ′ 𝒔   𝑨 𝒏 𝒈 𝒖 𝒍 𝒂 𝒓   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆 𝒎 𝒆 𝒏 𝒕


  𝑪 𝒊 𝒓 𝒄 𝒍 𝒆 𝒔 :   𝑨 𝒓 𝒄 𝒔 ,   𝑪 𝒉 𝒐 𝒓 𝒅 𝒔 ,   𝑺 𝒆 𝒄 𝒂 𝒏 𝒕 𝒔   𝒂 𝒏 𝒅   𝑻 𝒂 𝒏 𝒈 𝒆 𝒏 𝒕 𝒔


  𝑻 𝒘 𝒐   𝑪 𝒉 𝒐 𝒓 𝒅 𝒔   𝑰 𝒏 𝒕 𝒆 𝒓 𝒔 𝒆 𝒄 𝒕 𝒊 𝒏 𝒈   𝒊 𝒏   𝒂   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


  𝑻 𝒘 𝒐   𝑻 𝒂 𝒏 𝒈 𝒆 𝒕 𝒔   𝑰 𝒏 𝒕 𝒆 𝒓 𝒔 𝒆 𝒄 𝒕 𝒊 𝒏 𝒈   𝒊 𝒏   𝒂   𝑷 𝒐 𝒊 𝒏 𝒕   𝒂 𝒕   𝒕 𝒉 𝒆   𝑬 𝒙 𝒕 𝒆 𝒓 𝒊 𝒐 𝒓   𝒐 𝒇   𝒂   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


  𝑨   𝑻 𝒂 𝒏 𝒈 𝒆 𝒕   𝒂 𝒏 𝒅   𝒂   𝑺 𝒆 𝒄 𝒂 𝒏 𝒕   𝑰 𝒏 𝒕 𝒆 𝒓 𝒔 𝒆 𝒄 𝒕 𝒊 𝒏 𝒈   𝒊 𝒏   𝒂   𝑷 𝒐 𝒊 𝒏 𝒕   𝒂 𝒕   𝒕 𝒉 𝒆   𝑬 𝒙 𝒕 𝒆 𝒓 𝒊 𝒐 𝒓   𝒐 𝒇   𝒂   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


  𝑻 𝒘 𝒐   𝑺 𝒆 𝒄 𝒂 𝒏 𝒕 𝒔   𝑰 𝒏 𝒕 𝒆 𝒓 𝒔 𝒆 𝒄 𝒕   𝒊 𝒏   𝒕 𝒉 𝒆   𝑰 𝒏 𝒕 𝒆 𝒓 𝒊 𝒐 𝒓   𝒐 𝒇   𝒂   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


  𝑻 𝒘 𝒐   𝒕 𝒂 𝒏 𝒈 𝒆 𝒏 𝒕 𝒔


  𝑺 𝒆 𝒄 𝒂 𝒏 𝒕   𝒂 𝒏 𝒅   𝒂   𝒕 𝒂 𝒏 𝒈 𝒆 𝒏 𝒕


  𝑻 𝒘 𝒐   𝒔 𝒆 𝒄 𝒂 𝒏 𝒕 𝒔


  𝑴


  𝑲


  𝑳


  𝑵


  𝑹


  𝑸


  𝑻


  𝑺


  𝑪


  𝑨


  𝑩


  𝑫


  𝑬


  𝒎 ∠ 𝑳 𝑲 𝑴 =  𝟏 𝟐  | 𝒎   𝑳 𝑵 𝑴 ^ − 𝒎   𝑳 𝑴 ^ |


  𝒎 ∠ 𝑻 𝑸 𝑹 =  𝟏 𝟐  | 𝒎   𝑺 𝑹 ^ − 𝒎   𝑻 𝑹 ^ |


  𝒎 ∠ 𝑩 𝑨 𝑪 =  𝟏 𝟐  | 𝒎   𝑫 𝑬 ^ − 𝒎   𝑩 𝑪 ^ |


  𝑰 𝒇    {    𝒕 𝒘 𝒐   𝒔 𝒆 𝒄 𝒂 𝒏 𝒕 𝒔 ,   𝒂   𝒔 𝒆 𝒄 𝒂 𝒏 𝒕   𝒂 𝒏 𝒅   𝒂   𝒕 𝒂 𝒏 𝒈 𝒆 𝒏 𝒕 ,   𝒐 𝒓   𝒕 𝒘 𝒐   𝒕 𝒂 𝒏 𝒈 𝒆 𝒏 𝒕 𝒔     𝒊 𝒏 𝒕 𝒆 𝒓 𝒔 𝒆 𝒄 𝒕   𝒊 𝒏   𝒕 𝒉 𝒆   𝒆 𝒙 𝒕 𝒆 𝒓 𝒊 𝒐 𝒓   𝒐 𝒇   𝒂   𝒄 𝒊 𝒓 𝒄 𝒍 𝒆 }  


  𝒕 𝒉 𝒆 𝒏    {      𝒕 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆   𝒐 𝒇   𝒕 𝒉 𝒆   𝒇 𝒐 𝒓 𝒎 𝒆 𝒅   𝒂 𝒏 𝒈 𝒍 𝒆   𝒊 𝒔     𝒕 𝒉 𝒆   𝒂 𝒃 𝒔 𝒐 𝒍 𝒖 𝒕 𝒆   𝒗 𝒂 𝒍 𝒖 𝒆   𝒐 𝒇 𝒐 𝒏 𝒆 − 𝒉 𝒂 𝒍 𝒇   𝒕 𝒉 𝒆   𝒅 𝒊 𝒇 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆   𝒐 𝒇   𝒕 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆 𝒔 𝒐 𝒇   𝒕 𝒉 𝒆   𝒊 𝒏 𝒕 𝒆 𝒓 𝒄 𝒆 𝒑 𝒕 𝒆 𝒅   𝒂 𝒓 𝒄 𝒔   𝒐 𝒓   𝒕 𝒉 𝒆 𝒊 𝒓   𝒑 𝒐 𝒔 𝒊 𝒕 𝒊 𝒗 𝒆   𝒔 𝒆 𝒎 𝒊 − 𝒅 𝒊 𝒇 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆 . }


  𝑰 𝒇    { ∠ 𝑨 𝑫 𝑩   𝒂 𝒏 𝒅   ∠ 𝑩 𝑬 𝑨     𝒊 𝒏 𝒕 𝒆 𝒓 𝒄 𝒆 𝒑 𝒕       𝑨 𝑩 ^ }


    𝒕 𝒉 𝒆 𝒏  { ∠ 𝑨 𝑫 𝑩   ≅ ∠ 𝑩 𝑬 𝑨 }  


  𝑰 𝒇  {    𝑻 𝒘 𝒐   𝒊 𝒏 𝒔 𝒄 𝒓 𝒊 𝒃 𝒆 𝒅   𝒂 𝒏 𝒈 𝒍 𝒆 𝒔   𝒐 𝒇   𝒂   𝒄 𝒊 𝒓 𝒄 𝒍 𝒆   𝒐 𝒓   𝒄 𝒐 𝒏 𝒈 𝒓 𝒖 𝒆 𝒏 𝒕       𝒄 𝒊 𝒓 𝒄 𝒍 𝒆 𝒔   𝒊 𝒏 𝒕 𝒆 𝒓 𝒄 𝒆 𝒑 𝒕   𝒄 𝒐 𝒏 𝒈 𝒓 𝒖 𝒆 𝒏 𝒕   𝒂 𝒓 𝒄 𝒔 ,   𝒐 𝒓   𝒕 𝒉 𝒆   𝒔 𝒂 𝒎 𝒆   𝒂 𝒓 𝒄   }


    𝒕 𝒉 𝒆 𝒏    {   𝑻 𝒉 𝒆   𝒂 𝒏 𝒈 𝒍 𝒆 𝒔   𝒂 𝒓 𝒆   𝒄 𝒐 𝒏 𝒈 𝒓 𝒖 𝒆 𝒏 𝒕   }


  A   s e t     o f    ⊙ ′ s   s h a r i n g   t h e   s a m e


  c e n t e r   a r e   𝑪 𝑶 𝑵 𝑪 𝑬 𝑵 𝑻 𝑹 𝑰 𝑪   a n d


  a l l    ⊙ ′ s     a r e   ~


  s i n c e   t h e y   h a v e   s a m e   s h a p e   a n d


  e q u a l   s i z e   o r   d i f f e r e n t   S i z e s


    𝒂 : 𝒃  


  w h e r e   𝒂 ≠ 𝒃   o r   a = b   a n d   " 𝒂 "   a n d   " 𝒃 "   a r e   𝒓 𝒂 𝒅 𝒊 𝒊


  i f    { 𝒂 = 𝒃 }   t h e n    { 𝒕 𝒉 𝒆 𝒚   𝒂 𝒓 𝒆   ~   𝒂 𝒏 𝒅   ≅ }


  i f    { 𝒂 ≠ 𝒃 }   t h e n    { 𝒕 𝒉 𝒆 𝒚   𝒂 𝒓 𝒆   𝒐 𝒏 𝒍 𝒚   ~ 𝒂 𝒏 𝒅   ≅ }


  Q u a d r i l a t e r a l   A B C D   i s   𝒊 𝒏 𝒔 𝒄 𝒓 𝒊 𝒃 𝒆 𝒅   t o   c i r c l e   P .


  Q u a d r i l a t e r a l   E F G H   i s   𝒄 𝒊 𝒓 𝒄 𝒖 𝒎 𝒔 𝒄 𝒓 𝒊 𝒃 𝒆 𝒅  


  t o   c i r c l e   Q ,   h a v i n g   s i d e s   t o   b e  


  T A N G E N T   a t   p o i n t s   K ,   L ,   M   a n d   N .


  𝒈


  𝑳 𝒊 𝒏 𝒆   𝒈   𝒊 𝒔   𝑻 𝑨 𝑵 𝑮 𝑬 𝑵 𝑻   𝒕 𝒐   𝒄 𝒊 𝒓 𝒄 𝒍 𝒆   𝑿   𝒂 𝒕   𝒑 𝒐 𝒊 𝒏 𝒕   𝑹 .


  𝑰 𝒏 𝒔 𝒄 𝒓 𝒊 𝒃 𝒆 𝒅   𝒗 𝒔   𝑪 𝒊 𝒓 𝒄 𝒖 𝒎 𝒔 𝒄 𝒓 𝒊 𝒃 𝒆 𝒅


    𝟕 𝟐 𝒐


    𝟕 𝟐 𝒐


    𝟕 𝟐 𝒐


  𝟕 𝟐  𝒐 𝒐


    𝟕 𝟐 𝒐


    𝟏 𝟎 𝟖 𝒐


    𝟏 𝟎 𝟖 𝒐


    𝟏 𝟎 𝟖 𝒐


    𝟏 𝟎 𝟖 𝒐


    𝟏 𝟎 𝟖 𝒐


    𝟕 𝟒 . 𝟓 𝒐


    𝟏 𝟒 𝟐 . 𝟑 𝒐


    𝟏 𝟏 𝟒 . 𝟑 𝒐


    𝟗 𝟓 . 𝟔 𝒐


    𝟏 𝟏 𝟑 . 𝟒 𝒐


    𝟏 𝟎 𝟓 . 𝟓 𝒐


    𝟔 𝟔 . 𝟔 𝒐


    𝟑 𝟕 . 𝟕 𝒐


    𝟖 𝟒 . 𝟒 𝒐


    𝟔 𝟓 . 𝟕 𝒐


  E x t e r i o r   S u m =   𝟔 𝟓 . 𝟕 𝒐 +   𝟔 𝟔 . 𝟔 𝒐 +   𝟖 𝟒 . 𝟒 𝒐 +   𝟏 𝟎 𝟓 . 𝟓 𝒐 +   𝟑 𝟕 . 𝟕 𝒐


  I n t e r i o r   S u m =   𝟏 𝟏 𝟒 . 𝟑 𝒐 +   𝟏 𝟏 𝟑 . 𝟒 𝒐 +   𝟗 𝟓 . 𝟔 𝒐 +   𝟕 𝟒 . 𝟓 𝒐 +   𝟏 𝟒 𝟐 . 𝟑 𝒐


  E x t e r i o r   S u m =   𝟑 𝟔 𝟎 𝒐


  I n t e r i o r   S u m =   𝟓 𝟒 𝟎 𝒐


  E x t e r i o r   S u m =   𝟕 𝟐 𝒐 +   𝟕 𝟐 𝒐 +   𝟕 𝟐 𝒐 +   𝟕 𝟐 𝒐 +   𝟕 𝟐 𝒐


  I n t e r i o r   S u m =   𝟏 𝟎 𝟖 𝒐 +   𝟏 𝟎 𝟖 𝒐 +   𝟏 𝟎 𝟖 𝒐 +   𝟏 𝟎 𝟖 𝒐 +   𝟏 𝟎 𝟖 𝒐


  E x t e r i o r   S u m =   𝟑 𝟔 𝟎 𝒐


  I n t e r i o r   S u m =   𝟓 𝟒 𝟎 𝒐


  𝑰 𝒓 𝒓 𝒆 𝒈 𝒖 𝒍 𝒂 𝒓   𝒗 𝒔   𝑹 𝒆 𝒈 𝒖 𝒍 𝒂 𝒓


  ( 𝒄 𝒐 𝒏 𝒗 𝒆 𝒙   𝒑 𝒐 𝒍 𝒚 𝒈 𝒐 𝒏 𝒔 )


  𝑹 𝒆 𝒈 𝒖 𝒍 𝒂 𝒓


  𝑰 𝒓 𝒓 𝒆 𝒈 𝒖 𝒍 𝒂 𝒓


  C o n c a v e   P o l y g o n


  C o n v e x   P o l y g o n


  I f    {    E x t e n d i n g   t h e   s i d e s   o f   a   p o l y g o n     b e y o n d   t h e   i n t e r s e c t i o n   e n d p o i n t s     o f   c o n s e c u t i v e   s i d e s   t h e   𝒆 𝒙 𝒕 𝒆 𝒏 𝒅 𝒊 𝒏 𝒈   𝒍 𝒊 𝒏 𝒆 𝒔     𝒈 𝒐   𝒕 𝒉 𝒓 𝒐 𝒖 𝒈 𝒉   𝒕 𝒉 𝒆   𝒊 𝒏 𝒕 𝒆 𝒓 𝒊 𝒐 𝒓   𝒐 𝒇   𝒕 𝒉 𝒆   𝒑 𝒐 𝒍 𝒚 𝒈 𝒐 𝒏   }   t h e n      { I t   i s   a   𝑪 𝒐 𝒏 𝒄 𝒂 𝒗 𝒆   𝑷 𝒐 𝒍 𝒚 𝒈 𝒐 𝒏 }


  I f    {    E x t e n d i n g   t h e   s i d e s   o f   a   p o l y g o n     b e y o n d   t h e   i n t e r s e c t i o n   e n d p o i n t s     o f   c o n s e c u t i v e   s i d e s   t h e   𝒆 𝒙 𝒕 𝒆 𝒏 𝒅 𝒊 𝒏 𝒈   𝒍 𝒊 𝒏 𝒆 𝒔     𝒅 𝒐   𝒏 𝒐 𝒕   𝒈 𝒐   𝒕 𝒉 𝒓 𝒐 𝒖 𝒈 𝒉   𝒕 𝒉 𝒆   𝒊 𝒏 𝒕 𝒆 𝒓 𝒊 𝒐 𝒓   𝒐 𝒇     𝒕 𝒉 𝒆   𝒑 𝒐 𝒍 𝒚 𝒈 𝒐 𝒏   }   t h e n      { I t   i s   a   𝑪 𝒐 𝒏 𝒗 𝒆 𝒙   𝑷 𝒐 𝒍 𝒚 𝒈 𝒐 𝒏 }


  𝑻 𝒉 𝒆 𝒐 𝒓 𝒆 𝒎   𝒂 𝒃 𝒐 𝒖 𝒕   𝒂 𝒓 𝒄 𝒔   𝒂 𝒏 𝒅   𝑪 𝒉 𝒐 𝒓 𝒅 𝒔 𝒔   𝒂 𝒏 𝒅   𝒊 𝒕 𝒔   𝒄 𝒐 𝒏 𝒗 𝒆 𝒓 𝒔 𝒆


  𝑻 𝒉 𝒆 𝒐 𝒓 𝒆 𝒎   𝒂 𝒃 𝒐 𝒖 𝒕   𝒂 𝒓 𝒄 𝒔   𝒂 𝒏 𝒅   𝑪 𝒉 𝒐 𝒓 𝒅 𝒔 𝒔   𝒂 𝒏 𝒅   𝒊 𝒕 𝒔   𝒄 𝒐 𝒏 𝒗 𝒆 𝒓 𝒔 𝒆


  𝑻 𝒉 𝒆 𝒐 𝒓 𝒆 𝒎   𝒂 𝒃 𝒐 𝒖 𝒕   𝒂   𝑫 𝒊 𝒂 𝒎 𝒆 𝒕 𝒆 𝒓   𝒐 𝒓   𝑹 𝒂 𝒅 𝒊 𝒖 𝒔   𝑰 𝒏 𝒕 𝒆 𝒓 𝒔 𝒆 𝒄 𝒕 𝒊 𝒏 𝒈   𝒂   𝑪 𝒉 𝒐 𝒓 𝒅   𝒊 𝒏   𝒂   𝑹 𝒊 𝒈 𝒉 𝒕   𝑨 𝒏 𝒈 𝒍 𝒆


  𝒕 𝒉 𝒆 𝒏      {      𝒃 𝒐 𝒕 𝒉   𝒕 𝒉 𝒆   𝒄 𝒉 𝒐 𝒓 𝒅   𝒂 𝒏 𝒅   𝒕 𝒉 𝒆   𝒂 𝒓 𝒄   𝒕 𝒐   𝒘 𝒉 𝒊 𝒄 𝒉     𝒕 𝒉 𝒆   𝒄 𝒉 𝒐 𝒓 𝒅   𝒊 𝒔   𝒔 𝒖 𝒃 𝒕 𝒆 𝒏 𝒅 𝒆 𝒅   𝒂 𝒓 𝒆   𝒃 𝒊 𝒔 𝒆 𝒄 𝒕 𝒆 𝒅   𝒃 𝒚   𝒕 𝒉 𝒆     𝒓 𝒂 𝒅 𝒊 𝒖 𝒔   𝒐 𝒓   𝒅 𝒊 𝒂 𝒎 𝒆 𝒕 𝒆 𝒓 . }  


  𝑰 𝒇  {    𝒊 𝒏   𝒂 ⊙   𝒂   𝒄 𝒉 𝒐 𝒓 𝒅   𝒊 𝒔   𝒑 𝒆 𝒓 𝒑 𝒆 𝒏 𝒅 𝒊 𝒄 𝒖 𝒍 𝒂 𝒓   𝒕 𝒐   𝒂   𝒓 𝒂 𝒅 𝒊 𝒖 𝒔   𝒐 𝒓   𝒅 𝒊 𝒂 𝒎 𝒆 𝒕 𝒆 𝒓 }


  𝒕 𝒉 𝒆 𝒏      {    𝒊 𝒏   𝒕 𝒉 𝒆 ⊙ 𝒕 𝒉 𝒆   𝒄 𝒉 𝒐 𝒓 𝒅   𝒊 𝒔   𝒑 𝒆 𝒓 𝒑 𝒆 𝒏 𝒅 𝒊 𝒄 𝒖 𝒍 𝒂 𝒓   𝒕 𝒐   𝒕 𝒉 𝒆   𝒓 𝒂 𝒅 𝒊 𝒖 𝒔   𝒐 𝒓   𝒅 𝒊 𝒂 𝒎 𝒆 𝒕 𝒆 𝒓 }  


  𝒊 𝒇    {      𝒃 𝒐 𝒕 𝒉   𝒕 𝒉 𝒆   𝒄 𝒉 𝒐 𝒓 𝒅   𝒂 𝒏 𝒅   𝒕 𝒉 𝒆   𝒂 𝒓 𝒄   𝒕 𝒐   𝒘 𝒉 𝒊 𝒄 𝒉     𝒕 𝒉 𝒆   𝒄 𝒉 𝒐 𝒓 𝒅   𝒊 𝒔   𝒔 𝒖 𝒃 𝒕 𝒆 𝒏 𝒅 𝒆 𝒅   𝒂 𝒓 𝒆   𝒃 𝒊 𝒔 𝒆 𝒄 𝒕 𝒆 𝒅   𝒃 𝒚   𝒕 𝒉 𝒆     𝒓 𝒂 𝒅 𝒊 𝒖 𝒔   𝒐 𝒓   𝒅 𝒊 𝒂 𝒎 𝒆 𝒕 𝒆 𝒓 . }


  𝑳


  𝑴


  𝑲


  𝑶


  𝑵


  𝑱


  i f      {   K J -   ⊥   L N - }   t h e n    {   N M - ≅   L M -       y         N J ^ ≅   L J ^ }        


  o    


  i f    {   N M - ≅   L M -       y         N J ^ ≅   L J ^ }   t h e n    {  {   K J -   ⊥   L N - } }


  2 ∙ 18  0 o = 2 ∙ 𝜋   R a d i a n s


   360 o = 2 ∙ 𝜋   R a d i a n s


   360 o = 2 ∙ 𝜋   R a d i a n s


  18  0 o = 𝜋   R a d i a n s


  18  0 o = 𝜋


        2     -


        2     -


        𝜋     -


        𝜋     -


  18  0 o = 𝜋


         180 o     -


        180 o -


   1 o =   3 . 14 180 ≈ 0 . 018   R a d i a n s


  57 .  3 o = 1   R a d i a n


  18  0 o = 𝜋


        3 . 14     -


        𝜋     -


  18  0 o = 𝜋


    57 . 3 o = 1   R a d i a n


  𝟏 𝒔 𝒕     𝑹 𝒂 𝒅 𝒊 𝒂 𝒏


    𝑹 𝒂 𝒅 𝒊 𝒂 𝒏


    𝑹 𝒂 𝒅 𝒊 𝒂 𝒏


    𝑹 𝒂 𝒅 𝒊 𝒂 𝒏


    𝑹 𝒂 𝒅 𝒊 𝒂 𝒏


    𝑹 𝒂 𝒅 𝒊 𝒂 𝒏


  0 . 𝟐 𝟖     𝑹 𝒂 𝒅 𝒊 𝒂 𝒏


  𝟐 ∙ 𝝅 = 𝟐 ∙ 𝟑 . 𝟏 𝟒 = 𝟔 . 𝟐 𝟖   𝑹 𝒂 𝒅 𝒊 𝒂 𝒏 𝒔


  ∠ 𝑷 𝑪 𝑴   =   𝟏 𝟔 𝟎 𝒐 → 𝒎   𝑷 𝑴 ^ =   𝟏 𝟔 𝟎 𝒐


  𝑻 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆   𝒐 𝒇   𝒂   𝒎 𝒊 𝒏 𝒐 𝒓   𝒂 𝒓 𝒄   𝒊 𝒔   𝒕 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆  


  𝒐 𝒇   𝒊 𝒕 𝒔   𝒄 𝒆 𝒏 𝒕 𝒓 𝒂 𝒍   𝒂 𝒏 𝒈 𝒍 𝒆 .


  𝑻 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆   𝒐 𝒇   𝒂   𝑺 𝑬 𝑴 𝑰 𝑪 𝑰 𝑹 𝑪 𝑳 𝑬   𝒊 𝒔   𝟏 𝟖 𝟎 𝒐


  𝑻 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆   𝒐 𝒇   𝒂   𝒎 𝒂 𝒋 𝒐 𝒓   𝒂 𝒓 𝒄   𝒊 𝒔   𝟑 𝟔 𝟎 °   𝒎 𝒊 𝒏 𝒖 𝒔  


  𝒕 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆   𝒐 𝒇   𝒊 𝒕 𝒔   𝒄 𝒆 𝒏 𝒕 𝒓 𝒂 𝒍   𝒂 𝒏 𝒈 𝒍 𝒆 .


  ∠ 𝑷 𝑪 𝑴   =   𝟏 𝟔 𝟎 𝒐 → 𝒎   𝑷 𝑼 𝑴 ^ =   𝟑 𝟔 𝟎 𝑶 −   𝟏 𝟔 𝟎 𝒐


  𝒎   𝑺 𝑸 𝑹 ^ =   𝟑 𝟔 𝟎 𝒐


  𝒎   𝑷 𝑼 𝑴 ^ =   𝟐 𝟎 𝟎 𝒐


  𝑴 𝒊 𝒏 𝒐 𝒓   𝒂 𝒓 𝒄 𝒔 ,   𝑴 𝒂 𝒋 𝒐 𝒓   𝑨 𝒓 𝒄 𝒔   𝒂 𝒏 𝒅   𝑺 𝒆 𝒎 𝒊 − 𝑪 𝒊 𝒓 𝒄 𝒍 𝒆  


  𝑻 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆   𝒐 𝒏   𝒂 𝒏   𝒂 𝒓 𝒄   𝒇 𝒐 𝒓 𝒎 𝒆 𝒅   𝒃 𝒚   𝒕 𝒘 𝒐   𝒂 𝒅 𝒋 𝒂 𝒄 𝒆 𝒏 𝒕  


  𝒂 𝒓 𝒄 𝒔   𝒊 𝒔   𝒕 𝒉 𝒆   𝒂 𝒅 𝒅 𝒊 𝒕 𝒊 𝒐 𝒏   𝒐 𝒇   𝒕 𝒉 𝒆   𝒎 𝒆 𝒂 𝒔 𝒖 𝒓 𝒆 𝒔   𝒐 𝒇   𝒕 𝒉 𝒆   𝒕 𝒘 𝒐   𝒂 𝒓 𝒄 𝒔 .


  𝑨 𝒓 𝒄   𝑨 𝒅 𝒅 𝒊 𝒕 𝒊 𝒐 𝒏   𝑷 𝒐 𝒔 𝒕 𝒖 𝒍 𝒂 𝒕 𝒆 :


  𝒎   𝑲 𝑴 ^ = 𝒎   𝑲 𝑳 ^ + 𝒎   𝑳 𝑴 ^


   𝟐


    𝟒 𝟓 𝒐


  sin ⁡ 𝟏 𝟗 ° =


  𝟎 . 𝟑 𝟐 𝟓 𝟔


  cos ⁡ 𝟑 𝟕 ° =


  𝟎 . 𝟕 𝟗 𝟖 𝟔


  tan ⁡ 𝟔 𝟕 ° =


  𝟐 . 𝟑 𝟓 𝟓 𝟗


  𝑨 𝒏 𝒈 𝒍 𝒆   𝒕 𝒐   𝑹 𝒂 𝒕 𝒊 𝒐 :


  𝑹 𝒂 𝒕 𝒊 𝒐   𝒕 𝒐   𝑨 𝒏 𝒈 𝒍 𝒆 :


  asin ⁡ ( 𝟎 . 𝟎 𝟖 𝟕 𝟐 )   =


  𝟓 °


  acos ⁡ (   𝟎 . 𝟗 𝟐 𝟎 𝟓 )   =


  𝟐 𝟑 °


  atan ⁡ ( 𝟗 . 𝟓 𝟏 𝟒 𝟒 )   =


  𝟖 𝟒 °


  𝑹 𝒂 𝒕 𝒊 𝒐   𝒕 𝒐   𝑨 𝒏 𝒈 𝒍 𝒆 :


     sin  − 𝟏 ⁡  ( 𝟎 . 𝟎 𝟖 𝟕 𝟐 ) ⁡ =


  𝟓 °


     cos  − 𝟏 ⁡  (   𝟎 . 𝟗 𝟐 𝟎 𝟓 ) ⁡ =


  𝟐 𝟑 °


     tan  − 𝟏 ⁡  ( 𝟗 . 𝟓 𝟏 𝟒 𝟒 ) ⁡ =


  𝟖 𝟒 °


  𝑻 𝒓 𝒊 𝒈 𝒐 𝒏 𝒐 𝒎 𝒆 𝒕 𝒓 𝒊 𝒄   𝑪 𝒊 𝒓 𝒄 𝒍 𝒆


  𝑼 𝒔 𝒊 𝒏 𝒈   𝒕 𝒉 𝒆   𝒇 𝒊 𝒓 𝒔 𝒕   𝒒 𝒖 𝒂 𝒅 𝒓 𝒂 𝒏 𝒕   𝒕 𝒐  


  𝒈 𝒆 𝒕   𝒂 𝒍 𝒍   𝟔   𝒕 𝒓 𝒊 𝒈 𝒐 𝒏 𝒐 𝒎 𝒆 𝒕 𝒓 𝒊 𝒄   𝒓 𝒂 𝒕 𝒊 𝒐 𝒔


  𝟏 𝟖  𝟎 𝒐 = 𝝅


        𝝅     -


        𝝅     -


  𝟏 𝟖  𝟎 𝒐 = 𝝅


          𝟏 𝟖 𝟎 𝒐     -


        𝟏 𝟖 𝟎 𝒐 -


   𝟏 𝒐 =   𝟑 . 𝟏 𝟒  𝟏 𝟖 𝟎 ≈ 𝟎 . 𝟎 𝟏 𝟖  


  𝑹 𝒂 𝒅 𝒊 𝒂 𝒏 𝒔


  𝟓 𝟕 .  𝟑 𝒐 = 𝟏   𝑹 𝒂 𝒅 𝒊 𝒂 𝒏


  𝟏 𝟖  𝟎 𝒐 = 𝝅


        𝟑 . 𝟏 𝟒     -


        𝝅     -


  𝟏 𝟖  𝟎 𝒐 = 𝝅


    𝒙 = 𝒄 𝒐 𝒔 ⁡   ( 𝜽 )


    𝒚 = 𝒔 𝒊 𝒏 ⁡   ( 𝜽 )


  𝟎 . 𝟏 𝟐 𝟏 𝟗


  𝟎 . 𝟏


  0 . 8910


  0 . 8786


  𝑫 𝒆 𝒈 𝒓 𝒆 𝒆 𝒔


  𝑹 𝒂 𝒅 𝒊 𝒂 𝒏 𝒔


    x − a  X − A =   b − a  B − A


  𝑨


  𝑩


  𝒂


  𝒃


  𝑿


  𝒙


  ← 𝑨 𝑵 𝑮 𝑳 𝑬 𝑺


  ← 𝑹 𝑨 𝑻 𝑰 𝑶 𝑺


  → x = a +  ( X − A )  (   b − a  B − A )


   𝜋 3


   𝝅 𝟒


   𝝅 𝟔


   𝜋 2


  𝑬 𝒇 𝒇 𝒆 𝒄 𝒕 𝒔   𝒐 𝒇   𝒑 𝒂 𝒓 𝒂 𝒎 𝒆 𝒕 𝒆 𝒓 𝒔   𝒊 𝒏   𝒂   𝒕 𝒓 𝒊 𝒈 𝒐 𝒏 𝒐 𝒎 𝒆 𝒕 𝒓 𝒊 𝒄   𝒇 𝒖 𝒏 𝒄 𝒕 𝒊 𝒐 𝒏 :


  𝒇  ( 𝒙 ) = 𝑨 ∙ 𝒄 𝒐 𝒔 ⁡  ( 𝑩 ∙ 𝒙 + 𝑪 ) + 𝑫


    sin   ⁡   ( 𝜋 − x ) =  sin ⁡ x  


    tan   ⁡   ( 𝜋 − x ) =   − tan ⁡ x  


    cos   ⁡   ( 𝜋 − x ) =   − cos ⁡ x  


    cot   ⁡   ( 𝜋 − x ) =     − cot ⁡ x  


    sec   ⁡   ( 𝜋 − x ) =   − s e c ⁡ x  


  sec    ⁡   ( 𝜋 − x ) =  csc ⁡ x  


   𝜋 2


   r 2 =  x 2 +  y 2 ⇒


   1    s i n 2 x =     s i n 2 x    s i n 2 x +     c o s 2 x    s i n 2 x


    c s c 2 x = 1 +   c o t 2 x


   1    c o s 2 x =     s i n 2 x    c o s 2 x +     c o s 2 x    c o s 2 x


    s e c 2 x =   t a n 2 x + 1


  1 =   s i n 2 x +   c o s 2 x


  𝑫 𝒊 𝒔 𝒕 𝒂 𝒏 𝒄 𝒆   𝑭 𝒐 𝒓 𝒎 𝒖 𝒍 𝒂   𝒃 𝒆 𝒕 𝒘 𝒆 𝒆 𝒏     𝒕 𝒘 𝒐   𝒑 𝒐 𝒊 𝒏 𝒕 𝒔   𝒊 𝒏   𝒂   𝒑 𝒍 𝒂 𝒏 𝒆 :


  𝒅 =     (  𝒙 𝟐 −  𝒙 𝟏 ) 𝟐 +    (  𝒚 𝟐 −  𝒚 𝟏 ) 𝟐


   x 2


   x 1


   y 2


   y 1


   |  x 2 −  x 1 | = a


   |  y 2 −  y 1 | = b


    a n d   R e c a l l :


   x 2


   x 1


  𝒃


  𝒂


    D i s t a n c e  a   t o   b =  | 𝒃 − 𝒂 |


   | b − a | =  {    −   ( b − a ) ,      ( b − a ) < 0     ( b − a ) ,        ( b − a ) ≥ 0


  a n d


    x 2 =  | x | =  {    −  x ,     x < 0    x ,     x ≥ 0


    R e c a l l   P y t h a g o r e a n   T h e o r e m :


  C o m b i n i n g   i d e a s   a t   t h e   l e f t :


  D i s t a n c e   b e t w e e n   2   p o i n t s


   (  𝒙 𝟐 ,  𝒚 𝟐 )   𝒂 𝒏 𝒅  (  𝒙 𝟏 ,  𝒚 𝟏 )   i n   t h e   𝒄 𝒐 𝒐 𝒓 𝒅 𝒊 𝒏 𝒂 𝒕 𝒆   𝒑 𝒍 𝒂 𝒏 𝒆 :


   (  𝒙 𝟐 ,  𝒚 𝟐 )


   (  𝒙 𝟏 ,  𝒚 𝟏 )


  𝒅 = 𝑫 𝒊 𝒔 𝒕 𝒂 𝒏 𝒄


  𝑴 𝒊 𝒅 𝒑 𝒐 𝒊 𝒏 𝒕   𝑭 𝒐 𝒓 𝒎 𝒖 𝒍 𝒂   𝒃 𝒆 𝒕 𝒘 𝒆 𝒆 𝒏   𝒕 𝒘 𝒐   𝒑 𝒐 𝒊 𝒏 𝒕 𝒔   𝒊 𝒏   𝒂   𝒑 𝒍 𝒂 𝒏 𝒆 :


   x 2


   x 1


  𝒃


  𝒂


    M i d p o i n t    a   t o   b =   a + b 2


  R e c a l l :


  𝑴


    a + b 2


  M  ( x , y ) =  (    𝒙 𝟏 +  𝒙 𝟐 𝟐 ,    𝒚 𝟏 +  𝒚 𝟐 𝟐 )


  𝑴 𝒊 𝒅 𝒑 𝒐 𝒊 𝒏 𝒕   𝑭 𝒐 𝒓 𝒎 𝒖 𝒍 𝒂   𝒊 𝒏   𝒕 𝒉 𝒆   𝑪 𝒐 𝒐 𝒓 𝒅 𝒊 𝒏 𝒂 𝒕 𝒆   𝑷 𝒍 𝒂 𝒏 𝒆 :


   x 2


   x 1


   y 2


   y 1


   (  𝒙 𝟐 ,  𝒚 𝟐 )


   (  𝒙 𝟏 ,  𝒚 𝟏 )


  𝑴  (    𝒙 𝟏 +  𝒙 𝟐 𝟐 ,    𝒚 𝟏 +  𝒚 𝟐 𝟐 )


     𝒙 𝟏 +  𝒙 𝟐 𝟐


     𝒚 𝟏 +  𝒚 𝟐 𝟐


  𝑪 𝒐 𝒏 𝒊 𝒄 𝒔 : 𝑪 𝒊 𝒓 𝒄 𝒍 𝒆   𝑭 𝒐 𝒓 𝒎 𝒖 𝒍 𝒂


   x 2


   x 1


   (  𝒙 𝟐 ,  𝒚 𝟐 )


   (  𝒙 𝟏 ,  𝒚 𝟏 )


   y 2


   y 1


  𝒓


   |  x 2 −  x 1 |


   |  y 2 −  y 1 |


     (  x 1 − h ) 2 +    (  y 1 − k ) 2 =  r 2


   ( 𝒉 , 𝒌 )   → 𝒄 𝒆 𝒏 𝒕 𝒆 𝒓   𝒐 𝒇   𝒄 𝒊 𝒓 𝒄 𝒍 𝒆


   (  𝒙 𝟏 ,  𝒚 𝟏 )   → 𝒑 𝒐 𝒊 𝒏 𝒕   𝒐 𝒏   𝒄 𝒊 𝒓 𝒄 𝒖 𝒎 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆


  𝒓 =     (  𝒙 𝟏 − 𝒉 ) 𝟐 +    (  𝒚 𝟏 − 𝒌 ) 𝟐


     (  x 2 −  x 1 ) 2 +    (  y 2 −  y 1 ) 2 =  r 2


  w h e r e :


   (  𝒙 𝟏 ,  𝒚 𝟏 )   → 𝒄 𝒆 𝒏 𝒕 𝒆 𝒓   𝒐 𝒇   𝒄 𝒊 𝒓 𝒄 𝒍 𝒆


   (  𝒙 𝟐 ,  𝒚 𝟐 )   → 𝒑 𝒐 𝒊 𝒏 𝒕   𝒐 𝒏   𝒕 𝒉 𝒆   𝒄 𝒊 𝒓 𝒄 𝒖 𝒎 𝒇 𝒆 𝒓 𝒆 𝒏 𝒄 𝒆


  r   → r a d i u s  


  𝒐 𝒓  


  𝒓 =     (  𝒙 𝟐 −  𝒙 𝟏 ) 𝟐 +    (  𝒚 𝟐 −  𝒚 𝟏 ) 𝟐


  𝑪 𝒊 𝒓 𝒄 𝒍 𝒆   𝑭 𝒐 𝒓 𝒎 𝒖 𝒍 𝒂 :


  A p p l y i n g   P y t h a g o r e a n   T h e o r e m

