
Livro Eletrônico

Aula 00

Matemática III p/ Escola de Sargentos das Armas (EsSA) Com

videoaulas - 2019

Italo Marinho Sá Barreto

     



сϰ

áƵůĂ ϬϬ͗ FƵŶĚĂŵĞŶƚŽƐ ĚĂ ŐĞŽŵĞƚƌŝĂ ĞƵĐůŝĚŝĂŶĂ͗
ƉŽŶƚŽ͕ ƌĞƚĂ͕ ƉůĂŶŽ͖ ąŶŐƵůŽƐ Ğ ƐƵĂƐ ƌĞůĂĕƁĞƐ

ĨƵŶĚĂŵĞŶƚĂŝƐ͖ ƚƌŝąŶŐƵůŽƐ
áŶƚĞƐ ĚĞ ŝŶŝĐŝĂƌŵŽƐ Ž ŶŽƐƐŽ ĐƵƌƐŽ͕ ǀĂŵŽƐ Ă ĂůŐƵŶƐ áVISOS IMPORTáNTES͗

ϭͿ CŽŵ Ž ŽďũĞƟǀŽ ĚĞ ŽƟŵŝǌĂƌ ŽƐ ƐĞƵƐ ĞƐƚƵĚŽƐ͕ ǀŽĐġ ĞŶĐŽŶƚƌĂƌĄ͕ Ğŵ ŶŽƐƐĂ ƉůĂƚĂĨŽƌŵĂ ;ÁƌĞĂ ĚŽ
ĂůƵŶŽͿ͕ ĂůŐƵŶƐ ƌĞĐƵƌƐŽƐ ƋƵĞ ŝƌĆŽ ĂƵǆŝůŝĂƌ ďĂƐƚĂŶƚĞ Ă ƐƵĂ ĂƉƌĞŶĚŝǌĂŐĞŵ͕ ƚĂŝƐ ĐŽŵŽ ͞RĞƐƵŵŽƐ͕͟ ͞SůŝͲ
ĚĞƐ͟ Ğ ͞MĂƉĂƐ MĞŶƚĂŝƐ͟ ĚŽƐ ĐŽŶƚĞƷĚŽƐ ŵĂŝƐ ŝŵƉŽƌƚĂŶƚĞƐ ĚĞƐƐĞ ĐƵƌƐŽ͘ EƐƐĂƐ ĨĞƌƌĂŵĞŶƚĂƐ ĚĞ
ĂƉƌĞŶĚŝǌĂŐĞŵ ŝƌĆŽ ƚĞ ĂƵǆŝůŝĂƌ Ă ƉĞƌĐĞďĞƌ ĂƋƵĞůĞƐ ƚſƉŝĐŽƐ ĚĂ ŵĂƚĠƌŝĂ ƋƵĞ ǀŽĐġ ƉƌĞĐŝƐĂ ĚŽŵŝŶĂƌ͕
ƋƵĞ ǀŽĐġ ŶĆŽ ƉŽĚĞ ŝƌ ƉĂƌĂ Ă ƉƌŽǀĂ ƐĞŵ ůĞƌ͘

ϮͿ Eŵ ŶŽƐƐĂ PůĂƚĂĨŽƌŵĂ͕ ƉƌŽĐƵƌĞ ƉĞůĂ TƌŝůŚĂ EƐƚƌĂƚĠŐŝĐĂ Ğ MŽŶŝƚŽƌŝĂ ĚĂ ƐƵĂ ƌĞƐƉĞĐƟǀĂ ĄƌĞĂͬĐŽŶͲ
ĐƵƌƐŽ ĂůǀŽ͘ á TƌŝůŚĂ EƐƚƌĂƚĠŐŝĐĂ Ġ ĞůĂďŽƌĂĚĂ ƉĞůĂ ŶŽƐƐĂ ĞƋƵŝƉĞ ĚŽ CŽĂĐŚŝŶŐ͘ EůĂ ŝƌĄ ƚĞ ŝŶĚŝĐĂƌ ƋƵĂů
Ġ ĞǆĂƚĂŵĞŶƚĞ Ž ŵĞůŚŽƌ ĐĂŵŝŶŚŽ Ă ƐĞƌ ƐĞŐƵŝĚŽ Ğŵ ƐĞƵƐ ĞƐƚƵĚŽƐ Ğ ǀĂŝ ƚĞ ĂũƵĚĂƌ Ă ƌĞƐƉŽŶĚĞƌ ĂƐ
ƐĞŐƵŝŶƚĞƐ ƉĞƌŐƵŶƚĂƐ͗

ͻ QƵĂů Ă ŵĞůŚŽƌ ŽƌĚĞŵ ƉĂƌĂ ĞƐƚƵĚĂƌ ĂƐ ĂƵůĂƐ͍ QƵĂŝƐ ƐĆŽ ŽƐ ĂƐƐƵŶƚŽƐ ŵĂŝƐ ŝŵƉŽƌƚĂŶƚĞƐ͍

ͻ QƵĂů Ă ŵĞůŚŽƌ ŽƌĚĞŵ ĚĞ ĞƐƚƵĚŽ ĚĂƐ ĚŝĨĞƌĞŶƚĞƐ ŵĂƚĠƌŝĂƐ͍ PŽƌ ŽŶĚĞ ĞƵ ĐŽŵĞĕŽ͍

ͻ ͞EƐƚŽƵ ƐĞŵ ƚĞŵƉŽ Ğ Ž ĐŽŶĐƵƌƐŽ ĞƐƚĄ ƉƌſǆŝŵŽ͊͟ PŽƐƐŽ ĞƐƚƵĚĂƌ ĂƉĞŶĂƐ ĂůŐƵŵĂƐ ƉĂƌƚĞƐ ĚŽ ĐƵƌƐŽ͍
O ƋƵĞ ƉƌŝŽƌŝǌĂƌ͍

ͻ O ƋƵĞ ĨĂǌĞƌ Ă ĐĂĚĂ ƐĞƐƐĆŽ ĚĞ ĞƐƚƵĚŽ͍ QƵĂŝƐ ĂƐƐƵŶƚŽƐ ƌĞǀŝƐĂƌ Ğ ƋƵĂŶĚŽ ĚĞǀŽ ƌĞǀŝƐĄͲůŽƐ͍

ͻ á ƋƵĂŝƐ ƋƵĞƐƚƁĞƐ ĚĞǀĞ ƐĞƌ ĚĂĚĂ ƉƌŝŽƌŝĚĂĚĞ͍ QƵĂŝƐ ƐŝŵƵůĂĚŽƐ ĚĞǀŽ ƌĞƐŽůǀĞƌ͍

ͻ QƵĂŝƐ ƐĆŽ ŽƐ ƚƌĞĐŚŽƐ ŵĂŝƐ ŝŵƉŽƌƚĂŶƚĞƐ ĚĂ ůĞŐŝƐůĂĕĆŽ͍

ϯͿ PƌŽĐƵƌĞ͕ ŶĂƐ ŝŶƐƚƌƵĕƁĞƐ ŝŶŝĐŝĂŝƐ ĚĂ ͞MŽŶŝƚŽƌŝĂ͕͟ ƉĞůŽ LŝŶŬ ĚĂ ŶŽƐƐĂ ͞CŽŵƵŶŝĚĂĚĞ ĚĞ AůƵŶŽƐ͟ ŶŽ
TĞůĞŐƌĂŵ ĚĂ ƐƵĂ ĄƌĞĂ ͬ ĐŽŶĐƵƌƐŽ ĂůǀŽ͘ EƐƐĂ ĐŽŵƵŶŝĚĂĚĞ Ġ ĞǆĐůƵƐŝǀĂ ƉĂƌĂ ŽƐ ŶŽƐƐŽƐ ĂƐƐŝŶĂŶƚĞƐ
Ğ ƐĞƌĄ ƵƟůŝǌĂĚĂ ƉĂƌĂ ŽƌŝĞŶƚĄͲůŽƐ ŵĞůŚŽƌ ƐŽďƌĞ Ă ƵƟůŝǌĂĕĆŽ ĚĂ ŶŽƐƐĂ TƌŝůŚĂ EƐƚƌĂƚĠŐŝĐĂ͘ áƐ ŵĞůŚŽͲ
ƌĞƐ ĚƷǀŝĚĂƐ ĂƉƌĞƐĞŶƚĂĚĂƐ ŶĂƐ ƚƌĂŶƐŵŝƐƐƁĞƐ ĚĂ ͞MŽŶŝƚŽƌŝĂ͟ ƚĂŵďĠŵ ƐĞƌĆŽ ƌĞƐƉŽŶĚŝĚĂƐ ŶĂ ŶŽƐƐĂ
CŽŵƵŶŝĚĂĚĞ ĚĞ AůƵŶŽƐ ĚŽ TĞůĞŐƌĂŵ͘

;ΎͿ O TĞůĞŐƌĂŵ ĨŽŝ ĞƐĐŽůŚŝĚŽ ƉŽƌ ƐĞƌ Ă ƷŶŝĐĂ ƉůĂƚĂĨŽƌŵĂ ƋƵĞ ƉƌĞƐĞƌǀĂ Ă ŝŶƟŵŝĚĂĚĞ ĚŽƐ ĂƐƐŝŶĂŶƚĞƐ
Ğ ƋƵĞ͕ ĂůĠŵ ĚŝƐƐŽ͕ ƚĞŵ ƌĞĐƵƌƐŽƐ ƚĞĐŶŽůſŐŝĐŽƐ ĐŽŵƉĂơǀĞŝƐ ĐŽŵ ŽƐ ŽďũĞƟǀŽƐ ĚĂ ŶŽƐƐĂ CŽŵƵŶŝͲ
ĚĂĚĞ ĚĞ áůƵŶŽƐ͘

Italo Marinho Sá Barreto

Aula 00

Matemática III p/ Escola de Sargentos das Armas (EsSA) Com videoaulas - 2019

www.estrategiaconcursos.com.br

     



SƵŵĄƌŝŽ

ϭ FƵŶĚĂŵĞŶƚŽƐ ĚĂ GĞŽŵĞƚƌŝĂ PůĂŶĂ͗ ĞůĞŵĞŶƚŽƐ ƉƌŝŵŝƟǀŽƐ͕ ĂǆŝŽŵĂƐ Ğ ƉŽƐƚƵůĂĚŽƐ ϲ

ϭ͘ϭ EŶƚĞƐ ĨƵŶĚĂŵĞŶƚĂŝƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϲ

ϭ͘Ϯ PŽƐŝĕƁĞƐ ƌĞůĂƟǀĂƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϵ

Ϯ ÂŶŐƵůŽƐ ϭϮ

Ϯ͘ϭ CĂƌĂĐƚĞƌşƐƟĐĂƐ ďĄƐŝĐĂƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϭϮ

ϯ TƌŝąŶŐƵůŽƐ Ϯϳ

ϯ͘ϭ EůĞŵĞŶƚŽƐ ĨƵŶĚĂŵĞŶƚĂŝƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ Ϯϳ

ϯ͘Ϯ RĞůĂĕƁĞƐ ĂŶŐƵůĂƌĞƐ Ğŵ ƚƌŝąŶŐƵůŽƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ Ϯϴ

ϯ͘ϯ CŽŶĚŝĕĆŽ ĚĞ ĞǆŝƐƚġŶĐŝĂ Ğ ĐůĂƐƐŝĮĐĂĕƁĞƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ Ϯϵ

ϯ͘ϰ CŽŶŐƌƵġŶĐŝĂ ĚĞ ƚƌŝąŶŐƵůŽƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϯϳ

ϯ͘ϱ SĞŵĞůŚĂŶĕĂ ĚĞ ƚƌŝąŶŐƵůŽƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϰϭ

ϰ CĞǀŝĂŶĂƐ Ğ ƉŽŶƚŽƐ ŶŽƚĄǀĞŝƐ ϱϲ
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ϰ͘ϭ CĞǀŝĂŶĂƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϱϲ

ϰ͘Ϯ PŽŶƚŽƐ ŶŽƚĄǀĞŝƐ ĚŽ ƚƌŝąŶŐƵůŽ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϱϳ

OůĄ ĞƐƟŵĂĚŽ ĂůƵŶŽ͘ É Ƶŵ ƉƌĂǌĞƌ ƚġͲůŽ ĐŽŶŽƐĐŽ ŶĞƐƚĞ ŶŽǀŽ ƚƌĂũĞƚŽ ƉĂƌĂ Ž ĂƉƌĞŶĚŝǌĂĚŽ ĚĂ ŵĂͲ
ƚĞŵĄƟĐĂ͊ SŽƵ Ž ƉƌŽĨĞƐƐŽƌ IƚĂůŽ MĂƌŝŶŚŽ͕ ĨŽƌŵĂĚŽ Ğŵ ŵĂƚĞŵĄƟĐĂ ƉĞůĂ UERJ͖ ĂƚƵŽ ŶŽ ĞŶƐŝŶŽ ĚĞ
ŵĂƚĞŵĄƟĐĂ Ğ İƐŝĐĂ ŶŽ ĞƐƚĂĚŽ ĚŽ RŝŽ ĚĞ JĂŶĞŝƌŽ ŚĄ ϭϮ ĂŶŽƐ ĐŽŵ ĞŶĨŽƋƵĞ Ğŵ ĐŽŶĐƵƌƐŽƐ ŵŝůŝƚĂƌĞƐ͘ MĞ
ĞƐƉĞĐŝĂůŝǌĞŝ ŶĂ ƉƌŽĚƵĕĆŽ ĚĞ ŵĂƚĞƌŝĂŝƐ ĚŝĚĄƟĐŽƐ ĚĞŶƚƌŽ ĚŽ ŵĞƐŵŽ ĞŶĨŽƋƵĞ͘

áŵĂƚĞŵĄƟĐĂ Ġ ƵŵĂ ĐŝġŶĐŝĂ ĐŽŶƐƚĂŶƚĞ͘ GĂůĞƌĂ͕ ĞůĂ ŶĆŽŵƵĚĂ͘ É ƐĞŵƉƌĞ ĂŵĞƐŵĂ͘ SĂďĞŵŽƋƵĞ͕ ĚĞ
ĨĂƚŽ͕ ŵƵĚĂ͍ NŽƐƐĂ ƉĞƌƐƉĞĐƟǀĂ͘ NŽƐƐŽ ŽďũĞƟǀŽ ĂƋƵŝ Ġ ĨĂǌĞƌ ǀŽĐġŵƵĚĂƌ Ă ĨŽƌŵĂ ĚĞ ǀĞƌ ĂŵĂƚĞŵĄƟĐĂ͘
PŽĚĞ ƚĞƌ Ă ĐĞƌƚĞǌĂ ĚĞ ƋƵĞ Ă ĂďŽƌĚĂŐĞŵĂ ƐĞƌ ƚŽŵĂĚĂ ĂƋƵŝ Ġ ĚŝĨĞƌĞŶƚĞ ĚĞ ƋƵĂůƋƵĞƌ ĞǆƉĞƌŝġŶĐŝĂ ŶĞŐĂƟǀĂ
ƋƵĞ ǀŽĐġ͕ ĞƐƚƵĚĂŶƚĞ͕ ƉŽƐƐĂ ƚĞƌ ǀŝŶĚŽ Ă ƚĞƌ ŶŽ ĚĞĐŽƌƌĞƌ ĚĞ ƐƵĂ ǀŝĚĂ ĚĞ ĞƐƚƵĚŽƐ͘ á ĂĞƌŽŶĄƵƟĐĂ ĐŽďƌĂ
ĞůĞŵĞŶƚŽƐ ƉĂĚƌŽŶŝǌĂĚŽƐ Ğŵ ƐƵĂƐ ƉƌŽǀĂƐ͘ PƌĞƚĞŶĚŽ ĨĂǌĞƌ ǀŽĐġ ǀŝƐƵĂůŝǌĂƌ ĞƐƐĞ ƉĂĚƌĆŽ Ğ͕ Ă ƉĂƌƟƌ ĚĞ
ŵƵŝƚĂ ƉƌĄƟĐĂ͕ ĂůĐĂŶĕĂƌ ƐĞƵƐ ŽďũĞƟǀŽƐ͘ SĞŵ ŵĂŝƐ ĚĞůŽŶŐĂƐ͕ ǀĂŵŽƐ ĂŽ ƋƵĞ ŝŶƚĞƌĞƐƐĂ͊

FŝǌĞŵŽƐ ƵŵĂ ĚŝǀŝƐĆŽ ďĂƐƚĂŶƚĞ ƉƌĞĐŝƐĂ ĚĞ ĞĚŝƚĂů ƉĂƌĂ ǀŽĐġ͕ ĂůƵŶŽ͘ SĞƉĂƌĂŵŽƐ ĂŵĂƚĞŵĄƟĐĂ Ğŵ ƚƌġƐ
ŐƌĂŶĚĞƐ ƉĂƌƚĞƐ͘ á ŵĂƚĞŵĄƟĐĂ I͕ Ă ŵĂƚĞŵĄƟĐĂ II Ğ Ă ŵĂƚĞŵĄƟĐĂ III ;Ă ƚŽĚĂ ůŝŶĚĂ Ğ ďĞůĂ ŐĞŽŵĞƚƌŝĂͿ͘
EƐƐĞ ůŝǀƌŽ ĞůĞƚƌƀŶŝĐŽ ƚƌĂƚĂƌĄ͕ ĐůĂƌŽ͕ ĚĞ ŐĞŽŵĞƚƌŝĂ͘ MĂƐ ĚĞ ŐĞŽŵĞƚƌŝĂ ƉĂƌĂ ĐŽŶĐƵƌƐŽƐ ŵŝůŝƚĂƌĞƐ͕ ƋƵĞ
ƚĞŵ Ƶŵ ĞŶĨŽƋƵĞ ďĂƐƚĂŶƚĞ ĞƐƉĞĐşĮĐŽ͘ áŶƚĞƐ ĚĞ ǀŽĐġ ĐŽŵĞĕĂƌ Ă ůĞƌ ĞƐƐĞ ŵĂƚĞƌŝĂů͕ ŐŽƐƚĂƌŝĂ ĚĞ ĨĂǌĞƌ
ĂůŐƵŵĂƐ ƌĞƐƐĂůǀĂƐ͘ VŽĐġ ŶĆŽ ĞŶĐŽŶƚƌĂƌĄ ŵƵŝƚĂƐ ƋƵĞƐƚƁĞƐ ESá ŶĞƐƐĞ ƉƌŝŵĞŝƌŽ ŵĂƚĞƌŝĂů͕ ĂƵůĂ ϬϬ͘ E
ƐĂďĞ Ž ƉŽƌƋƵġ͍ É ƉŽƌƋƵĞ Ă ESá ŶĆŽ ƵƟůŝǌĂ ĞƐƐĞ ĐŽŶƚĞƷĚŽ Ă ƐĞƌ ǀŝƐƚŽ ŶĞƐƐĂ ĂƵůĂ ĐŽŵŽ ĐŚĂǀĞ ĚŝƌĞƚĂ
ƉĂƌĂ ĂƐ ƋƵĞƐƚƁĞƐ͘ EůĂ ƵƟůŝǌĂ ĞƐƐĞƐ ĐŽŶĐĞŝƚŽƐ ĐŽŵŽ ĨĞƌƌĂŵĞŶƚĂƐ ƉĂƌĂ ŽƵƚƌĂƐ ƌĞƐŽůƵĕƁĞƐ ;ĚĞ ĄƌĞĂƐ͕
ƚƌŝŐŽŶŽŵĞƚƌŝĂƐ͕ ĞƚĐͿ͘ EŶƚĆŽ͕ ĐĂďĞ Ă ǀŽĐġ͕ ĞƐƚƵĚĂŶƚĞ͕ ĐŽŶĮĂƌ ŶĂƐ ƌĞƵŶŝƁĞƐ ĨĞŝƚĂƐ ĂƋƵŝ Ğ ĂĐƌĞĚŝƚĂƌ ŶĂ
ĞǆƉĞƌŝġŶĐŝĂ ƋƵĞ ƚĞŶŚŽ Ğŵ ƐĂůĂ ĚĞ ĂƵůĂ ƉĂƌĂ ŝĚĞŶƟĮĐĂƌ ŽƐ ƉŽŶƚŽƐ ŵĂŝƐ ďĂŝǆŽƐ ĚĞ Ƶŵ ĂůƵŶŽ ƋƵĞ ĂůŵĞũĂ
Ă ĐĂƌƌĞŝƌĂ ŵŝůŝƚĂƌ͘ FĂĕĂ ƚŽĚŽƐ ŽƐ ĞǆĞƌĐşĐŝŽƐ ŝŶĚĞƉĞŶĚĞŶƚĞ ĚĞ ƐĞƌ ŽƵ ŶĆŽ ĚĂ ESá͘ GĞŽŵĞƚƌŝĂ ƐĞ ĂƉƌĞŶĚĞ
ĂƐƐŝŵ͘ EŶƚĆŽ͕ ǀĂŵŽƐ ůĄ͊
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NĂ ĮŐƵƌĂ͕ ŚĄ ƚƌġƐ ąŶŐƵůŽƐ͗ Ƶŵ ĂǌƵů ;ƋƵĞ
ƐĞƌŝĂ Ž ąŶŐƵůŽ α ŽƵ ∠AOBͿ͕ Ƶŵ ǀĞƌŵĞůŚŽ
;ƋƵĞ ƐĞƌŝĂ Ž ąŶŐƵůŽβ ŽƵ∠BODͿ Ğ Ƶŵ ǀĞƌĚĞ
;ƋƵĞ ƐĞƌŝĂ Ž ąŶŐƵůŽ γ ŽƵ ∠AODͿ͘ áŶƚĞƐ ĚĞ
ĚĞƐƚĂĐĄͲůŽƐ Ğ ƐĞƉĂƌĄͲůŽƐ͕ ĞƐƚĂǀĂŵ ƚŽĚŽƐ Ğŵ
ƵŵĂŵĞƐŵĂ ĮŐƵƌĂ͘ DŝǌĞŵŽƐ ĞŶƚĆŽ ƋƵĞ Ž ąŶͲ
ŐƵůŽ ĂǌƵů Ġ ŝŶƚĞƌŝŽƌ ĂŽ ąŶŐƵůŽ ǀĞƌĚĞ͕ ĂƐƐŝŵ
ĐŽŵŽ Ž ąŶŐƵůŽ ǀĞƌŵĞůŚŽ ƚĂŵďĠŵ Ž Ġ͘ EůĞƐ
ƐĆŽ ŝŶƚĞƌŝŽƌĞƐ ĂŽ ǀĞƌĚĞ ƉŽƌƋƵĞ ƚġŵ ƉŽŶƚŽƐ
ŝŶƚĞƌŝŽƌĞƐ Ğŵ ĐŽŵƵŵ͘ PĞƌĐĞďĂ ƋƵĞ ŽŵĞƐŵŽ
ŶĆŽ ĂĐŽŶƚĞĐĞ ĞŶƚƌĞ ŽƐ ąŶŐƵůŽƐ ǀĞƌŵĞůŚŽ Ğ
ĂǌƵů͘ EƐƚĞƐ ąŶŐƵůŽƐ ŶĆŽ ƚġŵ ƉŽŶƚŽƐ ŝŶƚĞƌŝŽͲ
ƌĞƐ ĞŶƚƌĞ Ɛŝ Ğ ƉŽƌƚĂŶƚŽ ƐĆŽ ŽƐ ƷŶŝĐŽƐ ĂĚũĂĐĞŶͲ
ƚĞƐ ĚĂ ĮŐƵƌĂ͘

PĞƌŐƵŶƚĂ͕ ǀĂŵŽƐ ůĄ͗ ŽƐ ąŶŐƵůŽƐ ∠AOB Ğ
∠AOD ƐĆŽ ĐŽŶƐĞĐƵƟǀŽƐ͍ E ĂĚũĂĐĞŶƚĞƐ͍

EůĞƐ ƐĆŽ ĐŽŶƐĞĐƵƟǀŽƐ͕ ƉŽƌƋƵĞ ƚġŵ ŵĞƐͲ
ŵŽƐ ǀĠƌƟĐĞƐ Ğ ƚġŵ Ƶŵ ůĂĚŽ Ğŵ ĐŽŵƵŵ͕ ƉŽͲ
ƌĠŵ͕ ŶĆŽ ƐĆŽ ĂĚũĂĐĞŶƚĞƐ͕ ƉŽƌƋƵĞ ĂƉĞƐĂƌ ĚĞ
ĐŽŶƐĞĐƵƟǀŽƐ͕ ƚġŵ ƉŽŶƚŽƐ ŝŶƚĞƌŝŽƌĞƐ Ğŵ ĐŽͲ

ŵƵŵ͖ ŝƐƐŽ ĨĞƌĞ Ă ĚĞĮŶŝĕĆŽ͘ EŶƚĆŽ ĂƉĞƐĂƌ ĚĞ ĐŽŶƐĞĐƵƟǀŽƐ͕ ĂĐĂďĂŵ ŶĆŽ ƐĞŶĚŽ ĂĚũĂĐĞŶƚĞƐ͘

���;EEáRͲϮϬϬϮͿ QUESTÃO ϭ

É ĨĂůƐŽ ĂĮƌŵĂƌ͗

;ĂͿ SĞAÔB Ġ Ƶŵ ąŶŐƵůŽ ƌĂƐŽ͕ ĞŶƚĆŽ
     ”

OA Ğ
    ”

OB ƐĆŽ ƐĞŵŝƌƌĞƚĂƐ ŽƉŽƐƚĂƐ͘
;ďͿ SĞAÔB Ġ Ƶŵ ąŶŐƵůŽ ŶƵůŽ͕ ĞŶƚĆŽ

     ”

OA Ğ
    ”

OB ƐĆŽ ƐĞŵŝƌƌĞƚĂƐ ŽƉŽƐƚĂƐ͘
;ĐͿ DŽŝƐ ąŶŐƵůŽƐ ĂĚũĂĐĞŶƚĞƐ͕ ĐƵũŽƐ ůĂĚŽƐ ŶĆŽ ĐŽŵƵŶƐ ƐĆŽ ƐĞŵŝƌƌĞƚĂƐ ŽƉŽƐƚĂƐ͕ ƐŽŵĂŵ 180◦͘
;ĚͿ DŽŝƐ ąŶŐƵůŽƐ ĂĚũĂĐĞŶƚĞƐ ƐĆŽ ƐĞŵƉƌĞ ĐŽŶƐĞĐƵƟǀŽƐ͘
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���;EEáRͲϮϬϬϮͿ QUESTÃO ϴ

CŽůŽƋƵĞ V ŽƵ F ĐŽŶĨŽƌŵĞ ĂƐ ĂĮƌŵĂĕƁĞƐ ƐĞũĂŵ ǀĞƌĚĂĚĞŝƌĂƐ ŽƵ ĨĂůƐĂƐ͗

; Ϳ DŽŝƐ ąŶŐƵůŽƐ ĂĚũĂĐĞŶƚĞƐ ƐĆŽ ƐƵƉůĞŵĞŶƚĂƌĞƐ͘

; Ϳ DŽŝƐ ąŶŐƵůŽƐ ƋƵĞ ƚġŵ Ž ŵĞƐŵŽ ĐŽŵƉůĞŵĞŶƚŽ ƐĆŽ ĐŽŶŐƌƵĞŶƚĞƐ͘

; Ϳ DŽŝƐ ąŶŐƵůŽƐ ƐƵƉůĞŵĞŶƚĂƌĞƐ ƐĆŽ ĂĚũĂĐĞŶƚĞƐ͘

; Ϳ Uŵ ƚƌŝąŶŐƵůŽ ŽďƚƵƐąŶŐƵůŽ ƉŽĚĞ ƐĞƌ ŝƐſƐĐĞůĞƐ͘

; Ϳ Uŵ ƚƌŝąŶŐƵůŽ ƌĞƚąŶŐƵůŽ Ġ ĞƐĐĂůĞŶŽ͘

áƐƐŝŶĂůĞ Ă ƐĞƋƺġŶĐŝĂ ĐŽƌƌĞƚĂ͘

;ĂͿ F Ͳ V Ͳ F Ͳ V Ͳ V
;ďͿ F Ͳ V Ͳ V Ͳ V Ͳ F
;ĐͿ F Ͳ V Ͳ F Ͳ V Ͳ F
;ĚͿ F Ͳ F Ͳ V Ͳ V Ͳ F

R͗ CŽŵĞŶƚĞŵŽƐ ĂĮƌŵĂƟǀĂ ƉŽƌ ĂĮƌŵĂƟǀĂ͘

ͻ DŽŝƐ ąŶŐƵůŽƐ ĂĚũĂĐĞŶƚĞƐ ƐĆŽ ƐƵƉůĞŵĞŶƚĂƌĞƐ͗ NĆŽ ŶĞĐĞƐƐĂƌŝĂŵĞŶƚĞ͘ TĞŵŽƐ ĚĞ ƚŽŵĂƌ ŵƵŝƚŽ
ĐƵŝĚĂĚŽ ĐŽŵ ĞƐƐĂƐ ĂĮƌŵĂĕƁĞƐ ĐĂƚĞŐſƌŝĐĂƐ ĂƐƐŝŵ͕ ƉŽƌƋƵĞ ĞůĂƐ ƐĆŽ ŐĞŶĞƌĂůŝǌĂŶƚĞƐ͘ TĞŵŽƐ ĚĞ
ƚŽŵĂƌ ĐƵŝĚĂĚŽ ĐŽŵ ĞƐƐĂƐ ŐĞŶĞƌĂůŝǌĂĕƁĞƐ͕ ƉŽĚĞŵ ĞƐĐŽŶĚĞƌ ƵŵĂ ďĂŝƚĂ ĚĞ ƵŵĂ ƉĞŐĂĚŝŶŚĂ͘ BŽŵ͕
ƐĞ ůĞŵďƌĂ ĚŽ ĐŽŶĐĞŝƚŽ ĚĞ ąŶŐƵůŽ ĂĚũĂĐĞŶƚĞ͍ E ĚĞ ąŶŐƵůŽƐ ƐƵƉůĞŵĞŶƚĂƌĞƐ͍ PŽŝƐ ďĞŵ͕ ĐŽŶƐƚƌƵĂ
Ƶŵ Ğ ŽƵƚƌŽ ŶĂ ƐƵĂ ĐĂďĞĕĂ͘ áŐŽƌĂ ƉĞŶƐĞ͗ ŶĞĐĞƐƐĂƌŝĂŵĞŶƚĞ ƐĞƌ ĂĚũĂĐĞŶƚĞ ŝŵƉůŝĐĂ Ğŵ ƐĞƌ
ƐƵƉůĞŵĞŶƚĂƌ͍ VĂŵŽƐ ĚĂƌ ƵŵĂ ŽůŚĂĚĂ͘ OďƐĞƌǀĞ Ă ĮŐƵƌĂ Ă ƐĞŐƵŝƌ͗
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;ĂͿ 10◦

;ďͿ 15◦

;ĐͿ 20◦

;ĚͿ 25◦

R͗ VĞũĂ ƋƵĞ ŶŽ ƚƌŝąŶŐƵůŽABC͕ ƚĞŵŽƐ 3α+ 40◦ + B̂ 180◦͕ Ğ ƉŽƌƚĂŶƚŽ B̂ 140◦ − 3α ;ǀĞƌŝĮƋƵĞ͊Ϳ͘
EŶƚĆŽ͕ ŶŽ ƚƌŝąŶŐƵůŽABE ƉŽĚĞŵŽƐ ĨĂǌĞƌ α+ 70◦ + B̂ 180◦͘ FĂǌĞŶĚŽ Ă ƐƵďƐƟƚƵŝĕĆŽ͗

α+ 70◦ + B̂ 180◦

α+ 70◦ + 140◦ − 3α 180◦

210◦ − 2α 180◦

−2α 180◦ − 210◦

−2α −30◦

−2α −30◦

2α 30◦

α 15◦.

���;EEáRͲϮϬϭϳͿ QUESTÃO ϭϰ

NŽ ƋƵĂĚƌŝůĄƚĞƌŽABCD͕ Ž ǀĂůŽƌ ĚĞ y− x Ġ ŝŐƵĂů Ă
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JĄ ĨĂůĂŵŽƐ ĚŝǀĞƌƐĂƐ ǀĞǌĞƐ͗ Ƶŵ ąŶŐƵůŽ ĞǆƚĞƌŶŽ ĚĞ Ƶŵ ƚƌŝąŶŐƵůŽ Ġ ƐĞŵƉƌĞ ŝŐƵĂů ă ƐŽŵĂ ĚŽƐ ŝŶƚĞƌŶŽƐ
ŶĆŽͲĂĚũĂĐĞŶƚĞƐ͘ EŶƚĆŽ͗

α+ 68◦ 105◦

α 105◦ − 68◦

α 37◦.

���;EEáRͲϮϬϭϬͿ QUESTÃO ϭϵ

SĞ Ž ƚƌŝąŶŐƵůŽ CDE Ġ ƐĞŵĞůŚĂŶƚĞ ĂŽ ƚƌŝąŶŐƵůŽABC͕ Ž ǀĂůŽƌ ĚĞ |a− b| Ġ

;ĂͿ 30◦͘
;ďͿ 45◦͘
;ĐͿ 60◦͘
;ĚͿ 90◦͘

R͗ áŶƚĞƐ ĚĞ ƋƵĂůƋƵĞƌ ĐŽŝƐĂ͕ ǀĞũĂ ƋƵĞ ƉŽĚĞŵŽƐ ĐĂůĐƵůĂƌ x͘ VĞũĂ ƋƵĞ ŶŽ ƚƌŝąŶŐƵůŽABC Ă ƐŽŵĂ ĚŽƐ
ąŶŐƵůŽƐ ŝŶƚĞƌŶŽƐ ŶŽƐ ĚĄ͗

2x+ x+ 90◦ 180◦

3x 180◦ − 90◦

3x 90◦

x 30◦.

áŐŽƌĂ ǀĂŵŽƐ Ă ƵŵĂ ĂƌŐƵŵĞŶƚĂĕĆŽ ƌĄƉŝĚĂ͘ EůĞ ŶŽƐ Ěŝǌ ƋƵĞ ŽƐ ƚƌŝąŶŐƵůŽƐ CDE ĞABC ƐĆŽ
ƐĞŵĞůŚĂŶƚĞƐ͕ ĐĞƌƚŽ͍ EŶƚĆŽ ĞƐƐĞƐ ƚƌŝąŶŐƵůŽƐ ƚġŵ ĚĞ ƚĞƌ ąŶŐƵůŽƐ ĐŽƌƌĞƐƉŽŶĚĞŶƚĞƐ ŝŐƵĂŝƐ͘ PŽŝƐ ďĞŵ͘
Uŵ ĚŽƐ ąŶŐƵůŽƐ ĚĞABC Ġ ƌĞƚŽ͘ EŶƚĆŽ Ƶŵ ĚŽƐ ąŶŐƵůŽƐ ĚĞ CDE ƚĂŵďĠŵ ƚĞŵ ĚĞ ƐĞƌ ƌĞƚŽ͘ É ĐůĂƌŽ
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���;EEáRͲϮϬϬϴͿ QUESTÃO Ϯϯ

DĂĚŽ Ƶŵ ƚƌŝąŶŐƵůŽ ƋƵĂůƋƵĞƌ͕ Ġ FáLSO ĂĮƌŵĂƌ ƋƵĞ

;ĂͿ ƵŵĂ ĚĞ ƐƵĂƐ ĂůƚƵƌĂƐ ƉŽĚĞ ĐŽŝŶĐŝĚŝƌ ĐŽŵ Ƶŵ ĚĞ ƐĞƵƐ ůĂĚŽƐ͘
;ďͿ ƐƵĂƐ ĂůƚƵƌĂƐ ƉŽĚĞŵ ŝŶƚĞƌĐĞƉƚĂƌͲƐĞ ŶƵŵ ƉŽŶƚŽ ĞǆƚĞƌŶŽ Ă ĞůĞ͘
;ĐͿ Ž ŝŶĐĞŶƚƌŽ Ġ Ž ĐĞŶƚƌŽ ĚĂ ĐŝƌĐƵŶĨĞƌġŶĐŝĂ ŶĞůĞ ŝŶƐĐƌŝƚĂ͘
;ĚͿ Ž ĐŝƌĐƵŶĐĞŶƚƌŽ Ġ Ž ĞŶĐŽŶƚƌŽ ĚĂƐ ƐƵĂƐ ŵĞĚŝĂŶĂƐ͘

R͗ áŶĂůŝƐĞŵŽƐ ĂĮƌŵĂƟǀĂ ƉŽƌ ĂĮƌŵĂƟǀĂ͗

ͻ ƵŵĂ ĚĞ ƐƵĂƐ ĂůƚƵƌĂƐ ƉŽĚĞ ĐŽŝŶĐŝĚŝƌ ĐŽŵ Ƶŵ ĚĞ ƐĞƵƐ ůĂĚŽƐ͗ Sŝŵ͕ ĚĞ ĨĂƚŽ͕ ƋƵĂŶĚŽ Ƶŵ ƚƌŝąŶŐƵůŽ Ġ
ƌĞƚąŶŐƵůŽ͕ ƐĞƵƐ ĐĂƚĞƚŽƐ ĞǆĞƌĐĞŵ ƉĂƉĞů ĚĞ ĂůƚƵƌĂ ;ƉŽƌƋƵĞ ƐĆŽ ƉĞƌƉĞŶĚŝĐƵůĂƌĞƐ ĞŶƚƌĞ ƐŝͿ͘

ͻ ƐƵĂƐ ĂůƚƵƌĂƐ ƉŽĚĞŵ ŝŶƚĞƌĐĞƉƚĂƌͲƐĞ ŶƵŵ ƉŽŶƚŽ ĞǆƚĞƌŶŽ Ă ĞůĞ͗ Sŝŵ͕ ƉŽĚĞŵ͕ ƋƵĂŶĚŽ Ž ƚƌŝąŶŐƵůŽ Ġ
ŽďƚƵƐąŶŐƵůŽ͘

ͻ Ž ŝŶĐĞŶƚƌŽ Ġ Ž ĐĞŶƚƌŽ ĚĂ ĐŝƌĐƵŶĨĞƌġŶĐŝĂ ŶĞůĞ ŝŶƐĐƌŝƚĂ͗ Sŝŵ͕ Ġ Ă ƉƌŝŶĐŝƉĂů ƉƌŽƉƌŝĞĚĂĚĞ ĚŽ ŝŶĐĞŶƚƌŽ͕
ƚƌĂƚĂͲƐĞ ĚŽ ĐĞŶƚƌŽ ĚĂ ĐŝƌĐƵŶĨĞƌġŶĐŝĂ ŝŶƐĐƌŝƚĂ ŶŽ ƚƌŝąŶŐƵůŽ͘

ͻ Ž ĐŝƌĐƵŶĐĞŶƚƌŽ Ġ Ž ĞŶĐŽŶƚƌŽ ĚĂƐ ƐƵĂƐ ŵĞĚŝĂŶĂƐ͗ FĂůƐŽ͊ O ĐŝƌĐƵŶĐĞŶƚƌŽ Ġ Ž ĞŶĐŽŶƚƌŽ ĚĂƐ
ŵĞĚŝĂƚƌŝǌĞƐ͊ EŶĐŽŶƚƌŽ ĚĂƐ ŵĞĚŝĂŶĂƐ Ġ Ž ďĂƌŝĐĞŶƚƌŽ͕ ĐĞƌƚŽ͍

���;EEáRͲϮϬϬϳͿ QUESTÃO Ϯϰ

SĞŶĚŽ E Ž ďĂƌŝĐĞŶƚƌŽ ĚŽ ƚƌŝąŶŐƵůŽ ABC͕AE 10Đŵ͕ EN 6Đŵ͕ Ğ CE 14Đŵ͕ Ž ǀĂůŽƌ͕ Ğŵ Đŵ͕
ĚĞ x+ y+ z Ġ
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ϰ͘Ϯ ÍÄ�®�� R�Ã®ÝÝ®6Ê

áůƚƵƌĂ͕ ϱϲ
ÂŶŐƵůŽ͕ ϭϮ
ÂŶŐƵůŽƐ ĂĚũĂĐĞŶƚĞƐ͕ ϭϰ
ÂŶŐƵůŽƐ ĂŐƵĚŽƐ͕ ϮϬ
ÂŶŐƵůŽƐ ĂůƚĞƌŶŽƐ ĞǆƚĞƌŶŽƐ͕ ϭϵ
ÂŶŐƵůŽƐ ĂůƚĞƌŶŽƐ ŝŶƚĞƌŶŽƐ͕ ϭϵ
ÂŶŐƵůŽƐ ĐŽůĂƚĞƌĂŝƐ ĞǆƚĞƌŶŽƐ͕ ϭϴ
ÂŶŐƵůŽƐ ĐŽůĂƚĞƌĂŝƐ ŝŶƚĞƌŶŽƐ͕ ϭϴ
ÂŶŐƵůŽƐ ĐŽŵƉůĞŵĞŶƚĂƌĞƐ͕ ϭϲ
ÂŶŐƵůŽƐ ĐŽŶƐĞĐƵƟǀŽƐ͕ ϭϰ
ÂŶŐƵůŽƐ ĐŽƌƌĞƐƉŽŶĚĞŶƚĞƐ͕ ϭϴ
ÂŶŐƵůŽƐ ŽďƚƵƐŽƐ͕ ϮϬ
ÂŶŐƵůŽƐ ŽƉŽƐƚŽƐ ƉĞůŽ ǀĠƌƟĐĞ ;OPVͿ͕ ϭϵ
ÂŶŐƵůŽƐ ƌĞƉůĞŵĞŶƚĂƌĞƐ͕ ϭϴ
ÂŶŐƵůŽƐ ƐƵƉůĞŵĞŶƚĂƌĞƐ͕ ϭϳ

BĂƌŝĐĞŶƚƌŽ͕ ϱϳ
BŝƐƐĞƚƌŝǌ͕ ϮϬ

CĂƐŽƐ ĚĞ ĐŽŶŐƌƵġŶĐŝĂ ĚĞ ƚƌŝąŶŐƵůŽƐ͕ ϯϵ
CĞǀŝĂŶĂ͕ ϱϲ
CŝƌĐƵŶĐĞŶƚƌŽ͕ ϱϴ
CŽŶĚŝĕĆŽ ĚĞ ĞǆŝƐƚġŶĐŝĂ ƚƌŝĂŶŐƵůĂƌ͕ Ϯϵ

EŶƚĞƐ ĨƵŶĚĂŵĞŶƚĂŝƐ͕ ϲ

GƌĂƵ͕ ϭϯ

IŶĐĞŶƚƌŽ͕ ϱϴ

MĞĚŝĂŶĂ͕ ϱϲ
MĞĚŝĂƚƌŝǌ͕ ϱϳ

OƌƚŽĐĞŶƚƌŽ͕ ϱϳ

PůĂŶŽ͕ ϲ
PŽŶƚŽ͕ ϲ

RĂǌĆŽ ĚĞ ƐĞŵĞůŚĂŶĕĂ͕ ϰϮ
RĞƚĂ͕ ϲ
RĞƚĂƐ ĐŽŝŶĐŝĚĞŶƚĞƐ͕ ϭϬ
RĞƚĂƐ ƉĂƌĂůĞůĂƐ͕ ϭϬ
RĞƚĂƐ ƉĞƌƉĞŶĚŝĐƵůĂƌĞƐ͕ ϭϬ
RĞƚĂƐ ƚƌĂŶƐǀĞƌƐĂŝƐ͕ ϵ

SĞŐŵĞŶƚŽ ĚĞ ƌĞƚĂ͕ ϴ
SĞŵŝƌƌĞƚĂ͕ ϴ

TƌŝąŶŐƵůŽ ĂĐƵƚąŶŐƵůŽ͕ ϯϬ
TƌŝąŶŐƵůŽ ĞƋƵŝůĄƚĞƌŽ͕ ϯϬ
TƌŝąŶŐƵůŽ ĞƐĐĂůĞŶŽ͕ ϯϬ
TƌŝąŶŐƵůŽ ŝƐſƐĐĞůĞƐ͕ ϯϬ
TƌŝąŶŐƵůŽ ŽďƚƵƐąŶŐƵůŽ͕ ϯϬ
TƌŝąŶŐƵůŽ ƌĞƚąŶŐƵůŽ͕ ϯϬ

VĠƌƟĐĞ ĚĞ Ƶŵ ąŶŐƵůŽ͕ ϭϮ
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