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AƵůĂ Ϭϴ͗ PŽůŝĞĚƌŽƐ͘

SƵŵĄƌŝŽ

ϭ PŽůŝĞĚƌŽƐ ϰ

ϭ͘ϭ DĞĮŶŝĕĆŽ Ğ ĞůĞŵĞŶƚŽƐ ďĄƐŝĐŽƐ͕ ĂŶĄůŝƐĞ ĚĞ ƉŽůŝĞĚƌŽ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϰ

ϭ͘Ϯ AŶĄůŝƐĞ ƚŽƚĂů ĚĞ Ƶŵ ƉŽůŝĞĚƌŽ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϱ

ϭ͘ϯ FŽƌŵĂ ĞƐƉĞĐŝĂů ĚĞ ĐŽŶƚĂŐĞŵ ĚĞ ĂƌĞƐƚĂƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϵ

ϭ͘ϰ RĞůĂĕĆŽ ĚĞ EƵůĞƌ ƉĂƌĂ ƉŽůŝĞĚƌŽƐ ĐŽŶǀĞǆŽƐ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϭϭ

Ϯ PŽůŝĞĚƌŽƐ ĚĞ PůĂƚĆŽ ϭϱ

Ϯ͘ϭ DĞĮŶŝĕƁĞƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϭϱ

Ϯ͘Ϯ OƐ ĐŝŶĐŽ ƉŽůŝĞĚƌŽƐ ĚĞ PůĂƚĆŽ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϭϱ

Ϯ͘ϯ GABARITO ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϯϬ

E Ăş ŵĞƵ ŐƵĞƌƌĞŝƌŽ ĚĞƐƚĞŵŝĚŽ͊͊ CŽŵŽ ǀĆŽ ĂƐ ĐŽŝƐĂƐ͍ áŶĚĂ ĞŶĐŽŶƚƌĂŶĚŽ ĚŝĮĐƵůĚĂĚĞ ĐŽŵ Ă ŐĞŽŵĞͲ
ƚƌŝĂ ƉůĂŶĂ͍ PŽŝƐ Ġ͕ ƌĂƉĂǌ͕ ĞƐƐĂ Ġ ƵŵĂ ƐŝŶĂ ĚĞ ƚŽĚŽ ĞƐƚƵĚĂŶƚĞ ƋƵĞ ŝŶŝĐŝĞ ƐĞƵƐ ĞƐƚƵĚŽƐ ĐŽŵ ŐĞŽŵĞƚƌŝĂ͘
O ŝŶşĐŝŽ ƐĞŵƉƌĞ ƐĞƌĄ Ƶŵ ƉŽƵĐŽ ĐŽŵƉůŝĐĂĚŽ͕ ĐŽŵ ĂƋƵĞůĂ ƐĞŵƉƌĞ ŝŵƉƌĞƐƐĆŽ ĚĞ ƋƵĞ ĂůŐƵŶƐ ĂƐƉĞĐƚŽƐ
ĐŽŐŶŝƟǀŽƐ ŶĆŽ ĞƐƚĆŽ ƐĞŶĚŽ ƉƌŽĚƵƟǀŽƐ ŽƵ ŝŶĚŽ ƉĂƌĂ ĨƌĞŶƚĞ͘

LĞŵďƌĞͲƐĞ ƐĞŵƉƌĞ ĚĞ ƋƵĞ ŝƐƐŽ Ġ ƵŵĂ ŐƌĂŶĚĞ ŝůƵƐĆŽ͕ ũŽǀĞŵ͘ á ƌĞƉĞƟĕĆŽ͕ Ž ĞƐƚƵĚŽ ĐŽŶơŶƵŽ͕ Ž ĨŽĐŽ
ĐŽŶơŶƵŽ͕ Ă ďƌĂǀƵƌĂ Ğ ƉĞƌƉĞƚƵĂĕĆŽ ĚĂƐ ƚĞŶƚĂƟǀĂƐ ĞǀĞŶƚƵĂůŵĞŶƚĞ ŝƌĆŽ ƚƌĂǌġͲůŽ ĂŽ ďŽŵ ĞŶƚĞŶĚŝŵĞŶƚŽ
ĚĞ ƚƵĚŽ͊ ďĂƐƚĂ ƋƵĞ ǀŽĐġ ƐŝŐĂ Ž ĐŝĐůŽ ƋƵĞ ƐĞŵƉƌĞ ŵĞŶĐŝŽŶŽ ƉĂƌĂ ǀŽĐġ͗ ĨĂĕĂ Ğ ƌĞĨĂĕĂ ŽƐ ŵĞƐŵŽƐ
ĞǆĞƌĐşĐŝŽƐ ĚĞ ŶŽƐƐŽƐ ůŝǀƌŽƐ ĞůĞƚƌƀŶŝĐŽƐ͕ ƐĞŵƉƌĞ ůĞŵďƌĂŶĚŽͲƐĞ ĚĞ ƋƵĞ ƌĞĨĂǌĞƌ ŶĆŽ Ġ ƉĞƌĚĂ ĚĞ ƚĞŵƉŽ͘
DĞ ŵĂŶĞŝƌĂ ĂůŐƵŵĂ͊

HŽũĞ͕ ũŽǀĞŵ͕ ĞƐƚĂƌĞŵŽƐ ŝŶŝĐŝĂŶĚŽ ŽƐ ŶŽƐƐŽƐ ĞƐƚƵĚŽƐ ĚĂ GĞŽŵĞƚƌŝĂ EƐƉĂĐŝĂů͘ CŽŵĞĕĂƌĞŵŽƐ ĞƐƚƵͲ
ĚĂŶĚŽ ŽƐ PŽůŝĞĚƌŽƐ͕ Ƶŵ ĚŽƐ ĂƐƐƵŶƚŽƐ ŵĂŝƐ ĐƵƌƚŽƐ ĚĞ ƚŽĚŽ Ž ŶŽƐƐŽ ĞĚŝƚĂů͘ HĄ ƉŽƵƋƵşƐƐŝŵĂƐ ƋƵĞƐƚƁĞƐ
ŵŝůŝƚĂƌĞƐ ĂĐĞƌĐĂ ĚĞƐƐĞ ĂƐƐƵŶƚŽ ;ǀŽĐġ ĂƚĠ ǀĞƌĄ ĂůŐƵŵĂƐ ƋƵĞƐƚƁĞƐ ĞǆƚƌĂƐ ĂŽ ĮŶĂů͕ ƉĞůĂ ĐĂƌġŶĐŝĂ ĚĞ ƋƵĞƐͲ
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ƚƁĞƐ ŵŝůŝƚĂƌĞƐͿ͘
EƐƐĞ ĂƐƐƵŶƚŽ ƉŽĚĞƌ ƐĞƌ ƵŵĂ ŐƌĂŶĚĞ ƐƵƌƉƌĞƐĂ ĚĞ ƐƵĂ ƉƌŽǀĂ͕ ǀŝƐƚŽ ƋƵĞ ŶŝŶŐƵĠŵ ĞƐƉĞƌĂ ƋƵĞ ǀĞŶŚĂ

Ă ĚĞ ĨĂƚŽ ƐĞƌ Ƶŵ ƉƌŽďůĞŵĂ͘ BŽŵ͕ ĞŶƚĆŽ͕ ƐĞŵ ŵĂŝƐ ĚĞůŽŶŐĂƐ͕ ǀĂŵŽƐ ůĄ͍ CŽŵĞĐĞŵŽƐ ĞŶƚĆŽ Ă ŶŽƐƐĂ
GĞŽŵĞƚƌŝĂ EƐƉĂĐŝĂů͘
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DISPONŐVEL CONTEȸDO

Aula 00

Fundamentos da Geometria Plana: elementos primitivos, axiomas e postulados. Ângulos:
deinição, elementos, notaçǤes, unidades de medida, classiicação, ângulos consecutivos,
ângulos adjacentes, bissetriz de um ângulo, ângulos opostos pelo vértice, retas paralelas
cortadas por transversais. Triângulos: deinição, elementos, relaçǤes angulares, condição
de existāncia, classiicação, cevianas, pontos notáveis, base média, congruāncia.

Aula 01
Teorema de Tales, semelhança de triângulos e teorema das bissetrizes. RelaçǤes métri-
cas no triângulo retângulo. Polőgonos: deinição, elementos, nomenclatura, polőgonos
cƬncavos, polőgonos convexos, classiicação, relaçǤes angulares e nȹmero de diagonais.

Aula 02 Quadriláteros notáveis: deinição, elementos, relaçǤes angulares, classiicação, base média
e mediana de Euler.

Aula 03
Polőgonos regulares: Polőgonos regulares inscritos e polőgonos regulares circunscritos. Cir-
cunferāncia: deinição de circunferāncia e de cőrculo, elementos, posiçǤes relativas, ângulos
na circunferāncia, quadriláteros inscritőveis, teorema de Pitot,e potāncia de ponto.

Aula 04 Trigonometria: razǤes trigonométricas no triângulo retângulo, trigonometria num triân-
gulo qualquer (Lei dos senos e dos cossenos)

Aula 05 Circunferāncia trigonométrica, operaçǤes com arcos (adição, subtração e arco duplo) e
funçǤes trigonométricas.

Aula 06 REVISIONAL ESTRATÉGICO

Aula 07 Áreas de iguras planas.

Aula 08
Introdução à Geometria Espacial. Prismas: deinição, elementos, classiicação, planii-
cação, áreas, volume e casos especiais: cubos e paralelepőpedos. Cilindros: deinição,
elementos, classiicação, planiicação, áreas e volume.

Aula 09
Pirâmides: deinição, elementos, classiicação, relaçǤes métricas na pirâmide, áreas e
volume. Cones: deinição, elementos, classiicação, relação métricas no cone, áreas e
volume.

Aula 10 Esferas: deinição, elementos, secção esférica, área da superfőcie esférica e volume. Tron-
cos.

Aula 11 REVISIONAL ESTRATÉGICO
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ϭ͘Ϭ PÊ½®��ÙÊÝ

ϭ͘ϭ D�¥®Ä®��Ê � �½�Ã�ÄãÊÝ ��Ý®�ÊÝ͕ �Ä�½®Ý� �� ÖÊ½®��ÙÊ

BŽŵ͕ ǀĂŵŽƐ ĞŶƚĆŽ ă ĚĞĮŶŝĕĆŽ ĚĞ PŽůŝĞĚƌŽƐ͘ PŽůŝĞĚƌŽƐ ƐĆŽ ĨŽƌŵĂƐ ƚƌŝĚŝŵĞŶƐŝŽŶĂŝƐ ĐŽŵ ĨĂĐĞƐ ƉŽůŝŐŽͲ
ŶĂŝƐ ƉůĂŶĂƐ͕ ďŽƌĚĂƐ ƌĞƚĂƐ ;ĂƌĞƐƚĂƐͿ Ğ ĐĂŶƚŽƐ ŽƵ ǀĠƌƟĐĞƐ ĂĐĞŶƚƵĂĚŽƐ͘ SĞŐƵĞŵ ĂďĂŝǆŽ ĂůŐƵŶƐ ĞǆĞŵƉůŽƐ
ĚĞ ƉŽůŝĞĚƌŽƐ͘

áƋƵŝ ĞƐƚĆŽ ĂůŐƵŶƐ ƉŽůŝĞĚƌŽƐ ƌĞĂŝƐ ĨĞŝƚŽƐ Ğŵ ŵĂĚĞŝƌĂ͗

SĞŐƵĞŵ ĂďĂŝǆŽ ĞǆĞŵƉůŽƐ ĚĞ ĮŐƵƌĂƐ ŶĆŽͲƉŽůŝĠĚƌŝĐĂƐ͗
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EŶƚĆŽ͕ ũŽǀĞŵ͕ ŶĂ ƉƌĄƟĐĂ ĚĞ ĞǆĞƌĐşĐŝŽƐ͕ ƐſůŝĚŽƐ ŶĆŽͲƌĞĚŽŶĚŽƐ ƐĞƌĆŽ ĐŽŶƐŝĚĞƌĂĚŽƐ ƉŽůŝĞĚƌŽƐ ;ŝŶĐůƵͲ
ƐŝǀĞ ŽƐ ƉƌŝƐŵĂƐ Ğ ĂƐ ƉŝƌąŵŝĚĞƐ͕ ƐſůŝĚŽƐ ƋƵĞ ƐĞƌĆŽ ĞƐƚƵĚĂĚŽƐ ŶĂƐ ĂƵůĂƐ ƐĞŐƵŝŶƚĞƐͿ͘

PĂƌĂ ĞƐƐĂ ĂƵůĂ͕ ŝŶŝĐŝĂůŵĞŶƚĞ ƉƌĞĐŝƐĂƌĞŵŽƐ ĂƉƌĞŶĚĞƌ Ă ƌĞĂůŝǌĂƌ ĐŽŶƚĂŐĞŶƐ ĚĞŶƚƌŽ ĚŽƐ ƉŽůŝĞĚƌŽƐ͘ VĞͲ
ũĂŵŽƐ ĂƐ ĐŽŶƚĂŐĞŶƐ ŵĂŝƐ ŝŵƉŽƌƚĂŶƚĞƐ͘

PŽůŝĞĚƌŽƐ ƉŽƐƐƵĞŵ ĞůĞŵĞŶƚŽƐ ŵƵŝƚŽ ŝŵƉŽƌƚĂŶƚĞƐ ƋƵĞ ĚĞƐƚĂĐĂƌĞŝ Ă ƐĞŐƵŝƌ͘
PĂƌĂ ŝůƵƐƚƌĂƌŵŽƐŵĞůŚŽƌ ĐĂĚĂ ƵŵĚĞƐͲ

ƐĞƐ ĞůĞŵĞŶƚŽƐ ƉĂƌĂ ǀŽĐġ͕ ƵƟůŝǌĂƌĞŝ Ž ƉŽͲ
ůŝĞĚƌŽ ĂŽ ůĂĚŽ ĐŽŵŽ ĞǆĞŵƉůŽ͘ DĞƐƚĂͲ
ƋƵĞŝ Ğŵ ĐŽƌĞƐ ĚŝĨĞƌĞŶƚĞƐ ƚƌġƐ ĞůĞŵĞŶƚŽƐ
ĚĞƐƐĞ ƉŽůŝĞĚƌŽ͗ Ž ǀĠƌƟĐĞ͕ Ă ĂƌĞƐƚĂ Ğ Ă
ĨĂĐĞ͘

AƌĞƐƚĂƐ ƐĆŽ ŽƐ ƐĞŐŵĞŶƚŽƐ ĚĞ ƌĞƚĂ ƋƵĞ
ĐŽŶƐƚƌŽĞŵ Ž ƉŽůŝĞĚƌŽ͘ PŽĚĞŵŽƐ ǀġͲůĂƐ
ĂŽ ůĂĚŽ ĐŽůŽƌŝĚĂƐ ĚĞ ĂǌƵů͘ VĠƌƟĐĞƐ ƐĆŽ
ĐŽŵŽ ĞƌĂŵ ĂŶƚĞƐ͗ ƐĆŽ ŽƐ ĞŶĐŽŶƚƌŽƐ ĚŽƐ
ƐĞŐŵĞŶƚŽƐ͕ ŝƐƚŽ Ġ͕ Ž ĞŶĐŽŶƚƌŽ ĚĂƐ ĂƌĞƐͲ
ƚĂƐ͘ PŽĚĞŵŽƐ ǀġͲůŽƐ ĂŽ ůĂĚŽ ĐŽůŽƌŝĚŽƐ ĚĞ

ǀĞƌĚĞ͘ E ĮŶĂůŵĞŶƚĞ ĂƐ ĨĂĐĞƐ ƐĆŽ ŽƐ ƉŽůşŐŽŶŽƐ ƉůĂŶŽƐ ĨŽƌŵĂĚŽƐ ƉĞůĂƐ ĂƌĞƐƚĂƐ͘ PŽĚĞŵŽƐ ǀġͲůĂƐ ĂĐŝŵĂ
ĐŽůŽƌŝĚĂƐ ĚĞ ǀĞƌŵĞůŚŽ͘

á ƋƵĂŶƟĚĂĚĞ ĚĞ ĂƌĞƐƚĂƐ ĚĞ Ƶŵ ƉŽůŝĞĚƌŽ ƐĞƌĄ͕ ĚĂƋƵŝ Ğŵ ĚŝĂŶƚĞ͕ ŝĚĞŶƟĮĐĂĚĂ ƉŽƌ A͕ Ă ƋƵĂŶƟĚĂĚĞ
ĚĞ ǀĠƌƟĐĞƐ ƉŽƌ V Ğ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ĨĂĐĞƐ ƉŽƌ F͘

NŽ ƉŽůŝĞĚƌŽ ĂŶƚĞƌŝŽƌ͕ ƉŽƌ ĞǆĞŵƉůŽ͕ ƚĞŵŽƐA = 30͕ V = 20 Ğ F = 12 ;ǀĞƌŝĮƋƵĞ ŝƐƐŽ ĐŽŶƚĂŶĚŽ ǀŽĐġ
ŵĞƐŵŽͿ͘ QƵĂŶĚŽ ĨĂǌĞŵŽƐ ĞƐƐĂ ĐŽŶƚĂŐĞŵ ƋƵĞ ĂĐĂďĂŵŽƐ ĚĞ ĨĂǌĞƌ͕ ĚŝǌĞŵŽƐ ƋƵĞ ĨŽŝ ĨĞŝƚĂ ƵŵĂ ĂŶĄůŝƐĞ
ĚŽ ƉŽůŝĞĚƌŽ͘

ϭ͘Ϯ áÄ�½®Ý� ãÊã�½ �� çÃ ÖÊ½®��ÙÊ

PĂƌĂ ĞŶƚĞŶĚĞƌŵŽƐ Ž ƋƵĞ ǀĞŵ Ă ƐĞƌ ƵŵĂ ĂŶĄůŝƐĞ ƚŽƚĂů ĚĞ Ƶŵ ƉŽůŝĞĚƌŽ͕ ƉƌĞĐŝƐĂŵŽƐ ĞŶƚĞŶĚĞƌ Ž ƋƵĞ
ǀĞŵ Ă ƐĞƌ Ă ŽƌĚĞŵ ĚĞ Ƶŵ ǀĠƌƟĐĞ Ğ Ă ŽƌĚĞŵ ĚĞ ƵŵĂ ĨĂĐĞ͘ VĂŵŽƐ ĞŶƚĆŽ ĨĂůĂƌ ĚĞ ĐĂĚĂ Ƶŵ ĚĞůĞƐ͘
CŽŵĞĐĞŵŽƐ ƉĞůĂ ŽƌĚĞŵ ĚĞ Ƶŵ ǀĠƌƟĐĞ͘

á ŽƌĚĞŵ ŽƵ Ž ŐġŶĞƌŽ ĚĞ Ƶŵ ǀĠƌƟĐĞ Ġ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ĂƌĞƐƚĂƐ ƋƵĞ ĐŽŶĐŽƌƌĞŵ ŶĂƋƵĞůĞ ǀĠƌƟĐĞ͘

PŽĚĞŵŽƐ ĐŝƚĂƌ ĐŽŵŽ ĞǆĞŵƉůŽ͕ Ă ĮŐƵƌĂ ƋƵĞ ĞƐƚĄ ŵĂŝƐ ĂĐŝŵĂ ŶĞƐƐĂ ƉĄŐŝŶĂ ŵĞƐŵŽ͘ OďƐĞƌǀĞ Ƶŵ
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ǀĠƌƟĐĞ ƋƵĂůƋƵĞƌ ĚĞƐƐĞ ƉŽůŝĞĚƌŽ͘ VĂŝ ůĄ͕ ĞƐĐŽůŚĞ Ƶŵ͘ BŽŵ͕ ĂŐŽƌĂ ŝŶŝĐŝĞ ƵŵĂ ĐŽŶƚĂŐĞŵ ŶĂ ƐƵĂ ĐĂďĞĕĂ
ĚĂ ƐĞŐƵŝŶƚĞ ĨŽƌŵĂ͗ ƋƵĂŶƚĂƐ ĂƌĞƐƚĂƐ ĐŽŶĐŽƌƌĞŵ ŶĂƋƵĞůĞ ǀĠƌƟĐĞ͕ ŝƐƚŽ Ġ͕ ƋƵĂŶƚĂƐ ĂƌĞƐƚĂƐ ƐĂĞŵ ĚĂƋƵĞůĞ
ǀĠƌƟĐĞ͍ SĞ ǀŽĐġ ĐŽŶƚŽƵ ĚŝƌĞŝƟŶŚŽ͕ ĚĞǀĞ ƚĞƌ ĞŶĐŽŶƚƌĂĚŽ ƋƵĞ ĞƐƐĞ ǀĠƌƟĐĞ ƚĞŵ ƚƌġƐ ĂƌĞƐƚĂƐ ƋƵĞ ƉĂƌƚĞŵ
ĚĞůĞ͘ CŽŶƐĞŐƵŝƵ ǀĞƌ ŝƐƐŽ͍ SĞ ŶĆŽ ĐŽŶƐĞŐƵŝƵ͕ ŽůŚĂ Ă ĮŐƵƌĂ ĂďĂŝǆŽ͗

EƵ ĞƐĐŽůŚŝ ĂƋƵĞůĞ ǀĠƌƟĐĞ Ăůŝ͕ ŵĂƐ ƉŽĚĞƌŝĂ ƐĞƌ ƋƵĂůƋƵĞƌ ŽƵƚƌŽ͘ QƵĂŶƚĂƐ ĂƌĞƐƚĂƐ ƐĂĞŵ ĚĂƋƵĞůĞ ǀĠƌͲ
ƟĐĞ͍ CŽŵŽ ĞƵ ĚŝƐƐĞ͕ ƐĂĞŵ ƚƌġƐ͊ PŽƌƚĂŶƚŽ͕ ƉŽĚĞŵŽƐ ĚŝǌĞƌ ƋƵĞ ĞƐƐĞ ǀĠƌƟĐĞ ƋƵĞ ĞƵ ĞƐĐŽůŚŝ Ġ Ƶŵ ǀĠƌƟĐĞ
ŽƌĚĞŵ 3͘ IŶĐůƵƐŝǀĞ͕ ƚŽĚŽƐ ŽƐ ǀĠƌƟĐĞƐ ĚĞƐƐĞ ƉŽůŝĞĚƌŽ ĂŶƚĞƌŝŽƌ ƉŽƐƐƵĞŵ ŽƌĚĞŵ 3͘ TƵĚŽ ďĞŵ͕ ũŽǀĞŵ͍

áƐƐŝŵ ĐŽŵŽ ĞǆŝƐƚĞ Ă ŽƌĚĞŵ ĚĞ Ƶŵ ǀĠƌƟĐĞ͕ ƚĂŵďĠŵ ĞǆŝƐƚĞ Ă ŽƌĚĞŵ ;ŽƵ ŐġŶĞƌŽͿ ĚĞ ƵŵĂ ĨĂĐĞ͘

á ŽƌĚĞŵ ŽƵ Ž ŐġŶĞƌŽ ĚĞ ƵŵĂ ĨĂĐĞ Ġ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ĂƌĞƐƚĂƐ ĚĂ ĨĂĐĞ͘

PĂƌĂ ĞǆĞŵƉůŝĮĐĂƌ͕ ĐŽŶƐŝĚĞƌĞ Ž ƉŽůŝĞĚƌŽ ĂďĂŝǆŽ͗

VĞũĂ ƋƵĞ ĂƐ ƐƵĂƐ ĨĂĐĞƐ ƐĆŽ ƋƵĂĚƌĂŶŐƵůĂƌĞƐ Ğ ƚƌŝĂŶŐƵůĂƌĞƐ͕ ĐĞƌƚŽ͍ EŶƚĆŽ ĂůŐƵŵĂƐ ĚĞ ƐƵĂƐ ĨĂĐĞƐ ƚġŵ
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ŽƌĚĞŵ 3 Ğ ŽƵƚƌĂƐ ƚġŵ ŽƌĚĞŵ 4͕ ĐŽŶƐĞŐƵĞ ǀĞƌ ŝƐƐŽ͕ ũŽǀĞŵ͍
áŐŽƌĂ͕ ǀĂŵŽƐ Ă ĂůŐƵŵĂƐ ŶŽƚĂĕƁĞƐ ŶŽǀĂƐ͘ EŶƵŶĐŝĂƌĞŝ ĂŐŽƌĂ ƉĂƌĂ ǀŽĐġ Ž ƐŝŐŶŝĮĐĂĚŽ ĚĂ ŶŽƚĂĕĆŽ Vn͗

CŚĂŵĂƌĞŝ ĚĞ Vn Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ǀĠƌƟĐĞƐ ĚĞ ŽƌĚĞŵ n Ğŵ Ƶŵ ƉŽůŝĞĚƌŽ.

PĂƌĂ ƉŽĚĞƌŵŽƐ ĞǆĞŵƉůŝĮĐĂƌ Ž ƵƐŽ
ĚĞƐƐĂ ŶŽƚĂĕĆŽ͕ ƌĞƚŽƌŶĂƌĞŝ ĂŽ ƉŽůŝĞĚƌŽ
ŝŶŝĐŝĂů͘ VŽƵ ĐŽůŽĐĄͲůŽ ĂƋƵŝ ă ĚŝƌĞŝƚĂ ƉĂƌĂ
ƋƵĞ ŶĆŽ ƉƌĞĐŝƐĞŵŽƐ ĮĐĂƌ ƚƌŽĐĂŶĚŽ ĚĞ
ƉĄŐŝŶĂ͘ SĞ ĞƵ ƉĞĚŝƐƐĞ ƉĂƌĂ ǀŽĐġ ĐĂůĐƵůĂƌ
V4 ƉĂƌĂ ŵŝŵ͕ Ž ƋƵĞ ǀŽĐġ ŵĞ ƌĞƐƉŽŶĚĞͲ
ƌŝĂ͍ UƟůŝǌĞ Ă ĚĞĮŶŝĕĆŽ ƋƵĞ ĂĐĂďĂŵŽƐ ĚĞ
ǀĞƌ͕ ƐƵďƐƟƚƵĂ n = 4͕ ůĞŝĂ ŶŽǀĂŵĞŶƚĞ Ă
ĚĞĮŶŝĕĆŽ Ğ ƚĞŶƚĞ ƌĞƐƉŽŶĚĞƌ͘ E Ăş͍ CŽŶͲ
ƐĞŐƵŝƵ͍ SĞĞ ǀŽĐġ ƌĞƐƉŽŶĚĞƵ ƋƵĞ V4 =

0͕ ĂĐĞƌƚŽƵ͊ CĂƐŽ ŶĆŽ ƚĞŶŚĂ ƌĞƐƉŽŶĚŝĚŽ͕
ǀĂŵŽƐ ĞŶƚĞŶĚĞƌ Ž ƉŽƌƋƵġ ĚĞ V4 = 0͘ O
ƋƵĞ ƐĞƌŝĂ͕ ĚĞ ĂĐŽƌĚŽ ĐŽŵ Ă ĚĞĮŶŝĕĆŽ ƋƵĞ ĂĐĂďĂŵŽƐ ĚĞ ǀĞƌ͕ V4͍ OƌĂ͕ ƐĞƌŝĂ Ă ƋƵĂŶƟĚĂĚĞ ƚŽƚĂů ĚĞ
ǀĠƌƟĐĞƐ ŽŶĚĞ ĐŽŶĐŽƌƌĞŵ 4 ĂƌĞƐƚĂƐ͕ ĐĞƌƚŽ͍ áĐŽŶƚĞĐĞ ƋƵĞ ŶĞƐƐĞ ƉŽůŝĞĚƌŽ ĞƐƉĞĐşĮĐŽ͕ ŶĞŶŚƵŵ ǀĠƌƟĐĞ
ƉŽƐƐƵŝ ƋƵĂƚƌŽ ĂƌĞƐƚĂƐ ĐŽŶĐŽƌƌĞŶƚĞƐ͘ LŽŐŽ͕ V4 = 0͘ E ƐĞ ĞƵ ƚĞ ƉĞĚŝƐƐĞ ƉĂƌĂ ĐĂůĐƵůĂƌ V3͍ OƌĂ͕ ǀŝŵƐŽ
ĂŶƚĞƌŝŽƌŵĞŶƚĞ ƋƵĞ TODOS ŽƐ ǀĠƌƟĐĞƐ ĚĞƐƐĞ ƉŽůŝĞĚƌŽ ƉŽƐƐƵŝ ƚƌġƐ ĂƌĞƐƚĂƐ ĐŽŶĐŽƌƌĞŶƚĞƐ͘ CŽŵŽ ĞƐƐĞ
ƉŽůŝĞĚƌŽ ƚĞŵ 20 ǀĠƌƟĐĞƐ͕ ƚĞŵŽƐ ƋƵĞ V3 = 20 ;ƉŽŝƐ ĞǆŝƐƚĞ Ƶŵ ƚŽƚĂů ĚĞ 20 ǀĠƌƟĐĞƐ ĐŽŵ ƚƌġƐ ĂƌĞƐƚĂƐ
ĐŽŶĐŽƌƌĞŶƚĞƐͿ͘

áŐŽƌĂ͕ ĨĂĕĂŵŽƐ ĂƐ ŵĞƐŵĂƐ ƉĞƌŐƵŶƚĂƐ
ƉĂƌĂ ĞƐƐĞ ƉŽůŝĞĚƌŽ ĂŽ ůĂĚŽ͘ DĞƐƐĂ ǀĞǌ
ĞƵ ĐŽůŽƌŝ ĂůŐƵŶƐ ǀĠƌƟĐĞƐ ĚĞ ǀĞƌĚĞ Ğ ĂǌƵů
ƉĂƌĂ ƚĞ ĂũƵĚĂƌ ŶĂ ǀŝƐƵĂůŝǌĂĕĆŽ͘ BŽŵ͕ ŝŶŝͲ
ĐŝĂůŵĞŶƚĞ ǀŽƵ ƚĞ ƉĞĚŝƌ ƉĂƌĂ ƋƵĞ ĐĂůĐƵůĞ
V4͕ ĐŽŵŽ Įǌ ĂŶƚĞƐ͘ CŽŶƐĞŐƵĞ ĐĂůĐƵůĂƌ
ƉĂƌĂ ŵŝŵ͍ LĞŵďƌĂŶĚŽ ƋƵĞ ĐĂůĐƵůĂƌ V4

ƐŝŐŶŝĮĐĂ ĐĂůĐƵůĂƌ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ǀĠƌƟͲ
ĐĞƐ ĚĂ ĮŐƵƌĂ ĚĞ ŽŶĚĞ ƉĂƌƚĞŵ 4 ĂƌĞƐƚĂƐ͘
VĞũĂ ƋƵĞ ƐĆŽ ĞǆĂƚĂŵĞŶƚĞ ŽƐ ƉŽŶƚŽƐ ĂǌƵŝƐ
ĚĂ ĮŐƵƌĂ͕ ĐŽŶƐĞŐƵĞ ǀĞƌ ŝƐƐŽ͍ DĞ ĐĂĚĂ
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Ƶŵ ĚŽƐ ĐŝŶĐŽ ƉŽŶƚŽƐ ĂǌƵŝƐ ƉĂƌƚĞŵ ĞǆĂƚĂŵĞŶƚĞ ƋƵĂƚƌŽ ĂƌĞƐƚĂƐ͕ Ğ ĚĂş͕ V4 = 5͘ E V3͕ ǀĂůĞ ƋƵĂŶƚŽ͍
EƐƚĂŵŽƐ ƉƌŽĐƵƌĂŶĚŽ ĞŶƚĆŽ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ǀĠƌƟĐĞƐ ĚĞ ŽŶĚĞ ƉĂƌƚĞŵ ƚƌġƐ ĂƌĞƐƚĂƐ͘ OďƐĞƌǀĂŶĚŽ Ă ĮͲ
ŐƵƌĂ ƉŽĚĞŵŽƐ ǀĞƌŝĮĐĂƌ ƋƵĞ ƐĆŽ ŽƐ ƉŽŶƚŽƐ ǀĞƌĚĞƐ ŶĂ ďĂƐĞ ĚĂ ĮŐƵƌĂ͘ PŽƌƚĂŶƚŽ͕ ƉŽĚĞŵŽƐ ĚŝǌĞƌ ƋƵĞ
V3 = 4͘ TƵĚŽ ďĞŵ͕ ũŽǀĞŵ͍

DĂ ŵĞƐŵĂ ĨŽƌŵĂ ƋƵĞ ƉŽĚĞŵŽƐ ĚĞĮŶŝƌ Ă ŶŽƚĂĕĆŽ Vn͕ ƚĂŵďĠŵ ƉŽĚĞŵŽƐ ĚĞĮŶŝƌ Ă ŶŽƚĂĕĆŽ Fn͗

CŚĂŵĂƌĞŝ ĚĞ Fn Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ĨĂĐĞƐ ĚĞ ŽƌĚĞŵ n Ğŵ Ƶŵ ƉŽůŝĞĚƌŽ.

NŽ ƉƌŝŵĞŝƌŽ ĞǆĞŵƉůŽ ĚĂ ƉĄŐŝŶĂ ĂŶƚĞƌŝŽƌ͕ ƉŽĚĞŵŽƐ ǀĞƌŝĮĐĂƌ ƋƵĞ F5 = 12͕ ƉŽŝƐ ĞǆŝƐƚĞŵ 12 ĨĂĐĞƐ ĚĞ
ŽƌĚĞŵ 5 ;ŽƵ ƐĞũĂ͕ 12 ĨĂĐĞƐ ĚĞ 5 ůĂĚŽƐͿ͘ JĄ ŶŽ ŽƵƚƌŽ ĞǆĞŵƉůŽ͕ ůŽŐŽ ĂďĂŝǆŽ͕ ƚĞŵŽƐ 4 ĨĂĐĞƐ ƚƌŝĂŶŐƵůĂƌĞƐ
Ğ 5 ĨĂĐĞƐ ƋƵĂĚƌĂŶŐƵůĂƌĞƐ͖ ŝƐƐŽ ƐŝŐŶŝĮĐĂ ƋƵĞ͕ ƉĂƌĂ ĂƋƵĞůĞ ƉŽůŝĞĚƌŽ͕ F3 = 4 Ğ F4 = 5͘

QƵĂŶĚŽ ĨĂǌĞŵŽƐ ĞƐƐĂƐ ĐŽŶƚĂŐĞŶƐ Ğŵ ƚĞƌŵŽƐ ĚĞ Vn Ğ Fn͕ ĐŚĂŵĂŵŽƐ ĞƐƐĂ ĂŶĄůŝƐĞ ĚĞ ĂŶĄůŝƐĞ ƚŽƚĂů
ĚŽ ƉŽůŝĞĚƌŽ͘ FĂĕĂŵŽƐ Ƶŵ ĞǆĞƌĐşĐŝŽƐ ĂĐĞƌĐĂ ĚĞƐƐĞ ƚĞŵĂ͗

���QUESTÃO ϭ

CŽŶƐŝĚĞƌĞ Ž ƐĞŐƵŝŶƚĞ ƐſůŝĚŽ ƉŽůŝĠĚƌŝĐŽ͗

SƵĂ ĂŶĄůŝƐĞ ĐŽŵƉůĞƚĂ Ġ ĚĂĚĂ ƉĞůĂ ĂůƚĞƌŶĂƟǀĂ͗

;ĂͿ F4 = 5͕ F5 = 2 Ğ V3 = 10͕ ĐŽŵ V = 10͕ F = 7 ĞA = 15͘
;ďͿ F5 = 4͕ F2 = 5 Ğ V10 = 3͕ ĐŽŵ V = 10͕ F = 7 ĞA = 15͘
;ĐͿ F4 = 5͕ F5 = 2͕ V3 = 5 Ğ V4 = 5͕ ĐŽŵ V = 10͕ F = 7 ĞA = 15͘
;ĚͿ F5 = 4͕ F2 = 5 Ğ V3 = 10͕ ĐŽŵ V = 10͕ F = 7 ĞA = 15͘

R͗ CŽŵĞĐĞŵŽƐ͕ ĞŶƚĆŽ͕ Ă ĨĂǌĞƌ ĂƐ ĐŽŶƚĂŐĞŶƐ͘ FĂĕĂŵŽƐ ƉƌŝŵĞŝƌŽ ĂƐ ĐŽŶƚĂŐĞŶƐ ŐĞƌĂŝƐ͘ ĞƐƐĞ ƉŽůŝĞĚƌŽ
ƚĞŵ͕ ƉŽƌ ŽďƐĞƌǀĂĕĆŽ͕ 10 ǀĠƌƟĐĞƐ͕ 7 ĨĂĐĞƐ Ğ 15 ĂƌĞƐƚĂƐ͕ ŝƐƚŽ Ġ͕ V = 10͕ F = 7 ĞA = 15͘
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áŐŽƌĂ͕ ǀĂŵŽƐ ă ĂŶĄůŝƐĞ ƚŽƚĂů͘ áůŐƵŵĂƐ ĚĂƐ ĨĂĐĞƐ ĚĞƐƐĞƐ ƉŽůŝĞĚƌŽƐ ƚġŵ ŽƌĚĞŵ 5 Ğ ŽƵƚƌĂƐ ƚġŵ ŽƌĚĞŵ
4͘ CŽůŽƌŝ Ă ĮŐƵƌĂ ĂďĂŝǆŽ ƉĂƌĂ ĮĐĂƌ ŵĂŝƐ ĐůĂƌŽ͘ CŽůŽƌŝ ĚĞ ǀĞƌĚĞ ĂƋƵĞůĂƐ ĨĂĐĞƐ ĐŽŵ ŽƌĚĞŵ 5 Ğ ŵĂŶƟǀĞ
Ğŵ ǀĞƌŵĞůŚŽ ĂƐ ĨĂĐĞƐ ĐŽŵ ŽƌĚĞŵ 4͘

PŽĚĞŵŽƐ ĚŝǌĞƌ ĞŶƚĆŽ ƋƵĞ ŚĄ 2 ĨĂĐĞƐ ǀĞƌĚĞƐ ĚĞ ŽƌĚĞŵ 5 ;ŝƐƚŽ Ġ͕ F5 = 2Ϳ Ğ 5 ĨĂĐĞƐ ǀĞƌŵĞůŚĂƐ ĚĞ
ŽƌĚĞŵ 4 ;ŝƐƚŽ Ġ͕ F4 = 5Ϳ͘
áŐŽƌĂ͕ ǀĂŵŽƐ ĂŽƐ ǀĠƌƟĐĞƐ͘ EƐƐĞƐ ƐĆŽ ŵĂŝƐ ĨĄĐĞŝƐ ƉŽƌƋƵĞ ŽďƐĞƌǀĂŶĚŽ Ă ĮŐƵƌĂ ƉŽĚĞŵŽƐ ƉĞƌĐĞďĞƌ ƋƵĞ
ƚŽĚŽƐ ŽƐ ǀĠƌƟĐĞƐ ƉŽƐƐƵĞŵ ŽƌĚĞŵ 3͕ ŝƐƚŽ Ġ͕ ĚĞ ƋƵĂůƋƵĞƌ ǀĠƌƟĐĞ ƉĂƌƚĞŵ ƐĞŵƉƌĞ ƚƌġƐ ĂƌĞƐƚĂƐ͘ IƐƚŽ ŶŽƐ
Ěŝǌ ƋƵĞ V3 = 10͕ ǀŝƐƚŽ ƋƵĞ ŚĄ 10 ǀĠƌƟĐĞƐ ŶĂ ĮŐƵƌĂ͘

GĂďĂƌŝƚŽ͗ A

ϭ͘ϯ FÊÙÃ� �ÝÖ��®�½ �� �ÊÄã�¦�Ã �� �Ù�Ýã�Ý

áƉƌĞŶĚĞƌĞŵŽƐ ĂƋƵŝ ƵŵĂ ĨŽƌŵĂ ĞƐƉĞĐŝĂů ƉĂƌĂ ĐŽŶƚĂƌŵŽƐ ĂƌĞƐƚĂƐ͕ ŝƐƚŽ Ġ͕ ƵŵĂ ĨŽƌŵĂ ĚŝƐƟŶƚĂ͕ ŵƵŝƚĂƐ
ǀĞǌĞƐ ƵƟůŝǌĂĚĂƐ Ğŵ ĞǆĞƌĐşĐŝŽƐ͘ SĞ ǀŽĐġ ĞŶƚĞŶĚĞƵ Ă ŶŽĕĆŽ ĚĞ ŽƌĚĞŵ ĚĞ ǀĠƌƟĐĞƐ Ğ ĨĂĐĞƐ ƋƵĞ ƚĞ ĞŶƐŝŶĞŝ
ĂŶƚĞƌŝŽƌŵĞŶƚĞ͕ ĞŶƚĆŽ ŶĞŶŚƵŵ ƉƌŽďůĞŵĂ ǀĂŝ ĂĐŽŶƚĞĐĞƌ͘ BŽŵ͕ ǀĂŵŽƐ ůĄ͘

O ƋƵĞ ǀŽƵ ƚĞ ĂƉƌĞƐĞŶƚĂƌ ĂŐŽƌĂ ƐĆŽ ĂƐ ĚƵĂƐ ĨſƌŵƵůĂƐ Ă ƐĞŐƵŝƌ͘ UŵĂ ĚĞůĂƐ͕ Ă ƋƵĞ ĞǆƉůŝĐŝƚŽ Ă ƐĞŐƵŝƌ͕
ƵƟůŝǌĂƌĄ Ă ŶŽƚĂĕĆŽ Fn͗

3F3 + 4F4 + 5F5 + . . . = 2A.

á ŽƵƚƌĂ͕ ƵƟůŝǌĂͲƐĞ ĚĂ ŶŽƚĂĕĆŽ Vn͗

3V3 + 4V4 + 5V5 + . . . = 2A.

VŽƵ ƚĞ ŵŽƐƚƌĂƌ ĐŽŵŽ ƉŽĚĞŵŽƐ ƌĞƐŽůǀĞƌ ƋƵĞƐƚƁĞƐ ƵƟůŝǌĂŶĚŽ ĞƐƐĂƐ ŶŽƐƐĂƐ ŶŽǀĂƐ ĨſƌŵƵůĂƐ͘

ϵ
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���QUESTÃO Ϯ

CĂůĐƵůĞ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ĂƌĞƐƚĂƐ ĚŽ ƉŽůŝĞĚƌŽ Ă ƐĞŐƵŝƌ͘

;ĂͿ 14
;ďͿ 18
;ĐͿ 28
;ĚͿ 56

R͗ Eŵ ƉƌŝŵĞŝƌŽ ůƵŐĂƌ͕ ĞƐƐĞ Ġ Ƶŵ ƟƉŽ ĚĞ ƋƵĞƐƚĆŽ Ğŵ ƋƵĞ ĂƐ ĨſƌŵƵůĂƐ ƋƵĞ ǀŝŵŽƐ ŚĄ ƉŽƵĐŽ ŶĆŽ ƐĆŽ
ŝŶĚŝƐƉĞŶƐĄǀĞŝƐ͘ ŝƐƚŽ ĂĐŽŶƚĞĐĞ ƉŽƌƋƵĞ ƉŽĚĞƌşĂŵŽƐ ƐŝŵƉůĞƐŵĞŶƚĞ ĐŽŶƚĂƌ ĂƐ ĂƌĞƐƚĂƐ ŶſƐ ŵĞƐŵŽƐ͕ ĚĞ
ŵŽĚŽ ŵĂŶƵĂů͘ MĂƐ ŵĞƵ ŽďũĞƟǀŽ ĐŽŵ ĞƐƐĂ ƋƵĞƐƚĆŽ Ġ ƚĞ ŵŽƐƚƌĂƌ ĐŽŵŽ ƋƵĞ ĂƋƵĞůĂƐ ĚƵĂƐ ĨſƌŵƵůĂƐ
ƉŽĚĞŵ ŶŽƐ ĂũƵĚĂƌ Ă ƌĞƐŽůǀĞƌ ƋƵĞƐƚƁĞƐ͕ Ğ ũĄ ƚĞ ĂĚŝĂŶƚŽ͗ ĂůŐƵŵĂƐ Ɛſ ƉŽĚĞŵ ƐĞƌ ƌĞƐŽůǀŝĚĂƐ
ƵƟůŝǌĂŶĚŽͲĂƐ͘ BŽŵ͕ ǀĂŵŽƐ ůĄ͘
PƌŝŵĞŝƌŽ͕ ĨĂĕĂŵŽƐ Ă ĂŶĄůŝƐĞ ƚŽƚĂů ƉĂƌĂ ĞƐƐĞ ƉŽůŝĞĚƌŽ͘ FĂĕĂŵŽƐ ĂƐ ĨĂĐĞƐ ƉƌŝŵĞŝƌŽ͘ HĄ ƚƌġƐ ƟƉŽƐ ĚĞ
ĨĂĐĞƐ ƉĂƌĂ ĞƐƐĞ ƉŽůŝĞĚƌŽ͗ ƵŵĂ ĨĂĐĞ ŚĞƉƚĂŐŽŶĂů ;ŽƵ ƐĞũĂ͕ F7 = 1Ϳ͕ ƐĞƚĞ ĨĂĐĞƐ ƋƵĂĚƌĂŶŐƵůĂƌĞƐ ;ŽƵ ƐĞũĂ͕
F4 = 7Ϳ Ğ ƐĞƚĞ ĨĂĐĞƐ ƚƌŝĂŶŐƵůĂƌĞƐ ;ŽƵ ƐĞũĂ͕ F3 = 7Ϳ͘ áƉĞŶĂƐ ĐŽŵ ŝƐƐŽ ũĄ ƉŽĚĞŵŽƐ ĐĂůĐƵůĂƌ Ă
ƋƵĂŶƟĚĂĚĞ ĚĞ ĂƌĞƐƚĂƐ͘ VĞũĂ͗

3F3 + 4F4 + 7F7 = 2A

3 · 7+ 4 · 7+ 7 · 1 = 2A

21+ 28+ 7 = 2A

2A = 56
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A = 28.

PŽĚĞƌşĂŵŽƐ ƚĞƌ ĨĞŝƚŽ Ž ŵĞƐŵŽ ƵƟůŝǌĂŶĚŽ Ă ĂŶĄůŝƐĞ ƚŽƚĂů ĚĞ ǀĠƌƟĐĞƐ͘ VĞũĂŵŽƐ͘ EǆŝƐƚĞŵ͕ ŶĞƐƐĂ ĮŐƵƌĂ͕
ƚƌġƐ ƟƉŽƐ ĚĞ ǀĠƌƟĐĞƐ͗ Ƶŵ ǀĠƌƟĐĞ ĚĞ ŽŶĚĞ ƉĂƌƚĞŵ ƐĞƚĞ ĂƌĞƐƚĂƐ ;ŽƵ ƐĞũĂ͕ V7 = 1Ϳ͕ ƐĞƚĞ ǀĠƌƟĐĞƐ ĚĞ
ŽŶĚĞ ƉĂƌƚĞŵ 4 ĂƌĞƐƚĂƐ ;ŽƵ ƐĞũĂ͕ V4 = 7Ϳ Ğ ƐĞƚĞ ǀĠƌƟĐĞƐ ĚĞ ŽŶĚĞ ƉĂƌƚĞŵ ƚƌġƐ ĂƌĞƐƚĂƐ ;ŝƐƚŽ Ġ͕ V3 = 7Ϳ͘
DĂş͗

3V3 + 4V4 + 7V7 = 2A

3 · 7+ 4 · 7+ 7 · 1 = 2A

21+ 28+ 7 = 2A

2A = 56

A = 28.

GĂďĂƌŝƚŽ͗ C

ϭ͘ϰ R�½���Ê �� Eç½�Ù Ö�Ù� ÖÊ½®��ÙÊÝ �ÊÄò�øÊÝ

Uŵ ƉŽůŝĞĚƌŽ ƐĞƌĄ ĚŝƚŽ ĐŽŶǀĞǆŽ ƋƵĂŶĚŽ ĨŽƌ ƉŽƐƐşǀĞů ĐŽƌƚĄͲůŽ ĐŽŵ Ƶŵ ƐĞŐŵĞŶƚŽ Ğ ŽďƚĞƌ ŶŽ ŵĄǆŝŵŽ
ĚŽŝƐ ĨƵƌŽƐ͘

áŽ ůĂĚŽ ƉŽĚĞŵŽƐ ǀĞƌ ĚŽŝƐ ƉŽůŝĞͲ
ĚƌŽƐ͘ SĆŽ ĚŽŝƐ ƉŽůŝĞĚƌŽƐ ďĂƐƚĂŶƚĞ ĚŝͲ
ĨĞƌĞŶƚĞƐ Ƶŵ ĚŽ ŽƵƚƌŽ͕ ĐŽƌƌĞƚŽ͍ PŽŝƐ
ďĞŵ͘ IŵĂŐŝŶĞͲƐĞ ƉĞƌĨƵƌĂŶĚŽ ĐŽŵ
ƵŵĂ ƌĞƚĂ ŽƐ ĚŽŝƐ ƉŽůŝĞĚƌŽƐ͘ CŽŶƐĞŐƵĞ
ŝŵĂŐŝŶĂƌ͍ EŶƚĆŽ͕ Ğŵ Ƶŵ ĚĞƐƐĞƐ ǀŽĐġ
ĐŽŶƐĞŐƵŝƌĄ ĨĂǌĞƌ ŶŽ ŵĄǆŝŵŽ ĚŽŝƐ ĨƵͲ
ƌŽƐ͕ ĞŶƋƵĂŶƚŽ ƋƵĞ ŶŽ ŽƵƚƌŽ ǀŽĐġ ĐŽŶͲ
ƐĞŐƵĞ͕ŵŝƌĂŶĚŽ ŶŽƐ ůƵŐĂƌĞƐ ĐĞƌƚŽƐ͕ ĨƵͲ
ƌĂƌ ĞŵŵĂŝƐ ĚĞ ĚŽŝƐ ƉŽŶƚŽƐ͘ CŽŶƐĞŐƵĞ
ǀĞƌ ƋƵĂů ƉŽůŝĞĚƌŽ Ġ ƋƵĂů͍ UŵĂ ďŽĂ ƐƵͲ
ŐĞƐƚĆŽ Ġ ĐŽŶƐŝĚĞƌĂƌ ƋƵĞ ĚŝƐƉĂƌŽƐ ƐĆŽ
ĨĞŝƚŽƐ ĐŽŶƚƌĂ ŽƐ ƉŽůŝĞĚƌŽƐ͕ Ă Įŵ ĚĞ
ƉĞƌĨƵƌĄͲůŽƐ ĐŽŵ ƉƌŽũĠƚĞŝƐ͘ BŽŵ͕ ĐĂƐŽ

ϭϭ
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ǀŽĐġ ƚĞŶŚĂ ŝŵĂŐŝŶĂĚŽ ƋƵĞ Ž ƉŽůŝĞĚƌŽ ĚĂ ĚŝƌĞŝƚĂ Ġ ĂƋƵĞůĞ Ğŵ ƋƵĞ ƉŽĚĞŵŽƐ ĨĂǌĞƌ ŵĂŝƐ ĨƵƌŽƐ ĐŽŵ ĂƉĞͲ
ŶĂƐ Ƶŵ ĚŝƐƉĂƌŽ͕ ŵƵŝƚŽ ďĞŵ͊͊ VŽĐǆġ ĞƐƚĄ ĐĞƌƚŽ͊ PŽĚĞŵŽƐ ĨƵƌĄͲůŽ Ğŵ ĂƚĠ ŝŶĐƌşǀĞŝƐ ƋƵĂƚƌŽ ĨƵƌŽƐ͘ MĂƐ
ŝƐƐŽ ŶĆŽ ŝŵƉŽƌƚĂ͕ Ž ƋƵĞ ƌĞĂůŵĞŶƚĞ ŝŵƉŽƌƚĂ Ġ ƋƵĞ͕ ĚĞƉĞŶĚĞŶĚŽ ĚĂ ĚŝƌĞĕĆŽ ĚŽ ĚŝƐƉĂƌŽ͕ Ġ ƉŽƐƐşǀĞů
ƉĞƌĨƵƌĄͲůŽ Ğŵ ŵĂŝƐ ĚĞ ĚŽŝƐ ƉŽŶƚŽƐ͘ QƵĂŶĚŽ ŝƐƐŽ ĂĐŽŶƚĞĐĞ Ž ƉŽůŝĞĚƌŽ Ġ ĚŝƚŽ Ƶŵ ƉŽůŝĞĚƌŽ ĐƀŶĐĂǀŽ͘
CĂƐŽ ĐŽŶƚƌĄƌŝŽ͕ ŝƐƚŽ Ġ͕ ĐĂƐŽ Ž ŵĄǆŝŵŽ ŶƷŵĞƌŽ ĚĞ ĨƵƌŽƐ ƐĞũĂ ĚĞ 2͕ ƉŽ ƉŽůŝĞĚƌŽ ƐĞƌĄ ĚŝƚŽ Ƶŵ ƉŽůŝĞĚƌŽ
ĐŽŶǀĞǆŽ͘ VĞũĂ Ă ƐĞŐƵŝƌ ĚŽŝƐ ĚĞƐƐĞƐ ĚŝƐƉĂƌŽƐ ƐĞŶĚŽ ĨĞŝƚŽƐ͗

PĞƌĐĞďĂ ƋƵĞ ŶĂ ĚŝƌĞĕĆŽ ĚĞƐƐĂƐ ƉĞƌĨƵƌĂĕƁĞƐ͕ Ž ƉŽůŝĞĚƌŽ ĚĂ ĞƐƋƵĞƌĚĂ ĨŽŝ ƉĞƌĨƵƌĂĚŽ Ğŵ ĚŽŝƐ ƉŽŶƚŽƐ
ĞŶƋƵĂŶƚŽ Ž ƉŽůŝĞĚƌŽ ĚĂ ĚŝƌĞŝƚĂ ĨŽŝ ƉĞƌĨƵƌĂĚŽ Ğŵ ƋƵĂƚƌŽ ƉŽŶƚŽƐ͘

QƵĂŶĚŽ Ƶŵ ƉŽůŝĞĚƌŽ Ġ ĐŽŶǀĞǆŽ͕ ƉŽĚĞŵŽƐ ĐŽŶƚĂƌ ĐŽŵ ƵŵĂ ĨſƌŵƵůĂ ĨĂŵŽƐĂ ƉĂƌĂ Ă ƚĞŽƌŝĂ ĚĞ ƉŽůŝͲ
ĞĚƌŽƐ͕ ƵŵĂ ĞǆƉƌĞƐƐĆŽ ĐŽŶŚĞĐŝĚĂ ĐŽŵŽ Ă RĞůĂĕĆŽ ĚĞ EƵůĞƌ͗

V + F = A+ 2.

SĞŐƵĞŵ ĂƋƵŝ ĚŽŝƐ ĞǆĞŵƉůŽƐ ĚĞ ĂƉůŝĐĂĕĆŽ͘

���QUESTÃO ϯ

Uŵ ƉŽůŝĞĚƌŽ ƉŽƐƐƵŝ 2 ĨĂĐĞƐ ƚƌŝĂŶŐƵůĂƌĞƐ Ğ ŵĂŝƐ ŽƵƚƌĂƐ 5 ĨĂĐĞƐ ĚĞ ŐġŶĞƌŽ ĚĞƐĐŽŶŚĞĐŝĚŽ͘ SĂďĞŶĚŽ
ƋƵĞ ĞƐƐĂƐ ƐĆŽ ĂƐ ƐƵĂƐ ƷŶŝĐĂƐ ĨĂĐĞƐ Ğ ƋƵĞ ĞƐƐĞ ƉŽůŝĞĚƌŽ ƉŽƐƐƵŝ 7 ǀĠƌƟĐĞƐ͕ ĐĂůĐƵůĞ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ
ĂƌĞƐƚĂƐ ĚĞƐƐĞ ƉŽůŝĞĚƌŽ͘

;ĂͿ 6

ϭϮ
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;ďͿ 8
;ĐͿ 10
;ĚͿ 12
;ĞͿ 14

R͗ VĞũĂ ƋƵĞ Ž ŶƷŵĞƌŽ ĚĞ ĨĂĐĞƐ Ġ F = 2+ 5 = 7 Ğ V = 7͘ LŽŐŽ͗

V + F = A+ 2

7+ 7 = A+ 2

A = 14− 2

A = 12.

GĂďĂƌŝƚŽ͗ D

���QUESTÃO ϰ

Uŵ ƉŽůŝĞĚƌŽ ƉŽƐƐƵŝ 14 ĨĂĐĞƐ͗ 6 ŚĞǆĂŐŽŶĂŝƐ Ğ 8 ƋƵĂĚƌĂŶŐƵůĂƌĞƐ͘ CĂůĐƵůĞ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ǀĠƌƟĐĞƐ
ĚĞƐƐĞ ƉŽůŝĞĚƌŽ͘

;ĂͿ 14
;ďͿ 22
;ĐͿ 34
;ĚͿ 36

R͗ EƐƐĂ Ġ Ƶŵ ƉŽƵĐŽ ŵĂŝƐ ĐŽŵƉůŝĐĂĚĂ͘ VĞũĂ ƋƵĞ Ğŵ ƌĞůĂĕĆŽ ă ĂŶĄůŝƐĞ ƐŝŵƉůĞƐ ĚŽ ƉŽůŝĞĚƌŽ Ž
ƉƌŽďůĞŵĂ ĂƉĞŶĂƐ ŶŽƐ ŝŶĨŽƌŵĂ ĚĞ ƋƵĞ F = 14͘
PŽĚĞŵŽƐ ƉŽƌĠŵ ŶŽƐ ƵƟůŝǌĂƌ ĚŽ ĨĂƚŽ ĚĞ ƋƵĞ F6 = 6 Ğ F4 = 8͘ DĞƐƐĂ ĨŽƌŵĂ͕ ƚĞŵŽƐ͗

4F4 + 6F6 = 2A

4 · 8+ 6 · 6 = 2A

2A = 32+ 36

2A = 68

ϭϯ
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A = 34.

EŶĐŽŶƚƌĂŵŽƐ ĞŶƚĆŽ ƋƵĞ A = 34͘ CŽŵŽ ũĄ ƐĂďĞŵŽƐ ƋƵĞ F = 14͗

V + F = A+ 2

V + 14 = 34+ 2

V = 36− 14

= 22.

GĂďĂƌŝƚŽ͗ B

ϭϰ
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Ϯ͘Ϭ PÊ½®��ÙÊÝ �� P½�ã�Ê

Ϯ͘ϭ D�¥®Ä®�Î�Ý

áŶƚĞƐ ĚĞ ĐŽŵĞŶƚĂƌŵŽƐ ƐŽďƌĞ Ž ƋƵĞ ǀĞŵ Ă ƐĞƌ Ƶŵ ƉŽůŝĞĚƌŽ ƌĞŐƵůĂƌ͕ ŐŽƐƚĂƌŝĂ ĚĞ ĨĂǌĞƌ ƵŵĂ ƌĞƐƐĂůǀĂ͗
ŶĆŽ ŚĄ ĐŽŶǀĞƌŐġŶĐŝĂ ďŝďůŝŽŐƌĄĮĐĂ Ğŵ ƌĞůĂĕĆŽ Ă ĞƐƐĂ ĚĞĮŶŝĕĆŽ͘ SĞŐƵŶĚŽ ĂůŐƵŶƐ ƚĞǆƚŽƐ͕ Ƶŵ ƉŽůŝĞĚƌŽ
ƐĞƌĄ ĚŝƚŽ ƌĞŐƵůĂƌ ƋƵĂŶĚŽ ƉŽƐƐƵŝƌ ĂƌĞƐƚĂƐ ĚĞŵĞƐŵĂƐŵĞĚŝĚĂƐ͘ Eŵ ŽƵƚƌŽƐ ƚĞǆƚŽƐ Ƶŵ ƉŽůŝĞĚƌŽ ƐĞƌĄ ĚŝƚŽ
ƌĞŐƵůĂƌ ƋƵĂŶĚŽ ƉŽƐƐƵŝƌ ĂƌĞƐƚĂƐ ĚĞ ŵĞƐŵĂƐ ŵĞĚŝĚĂƐ Ğ ƟǀĞƌ ĨĂĐĞƐ ĐŽŵ ĂƉĞŶĂƐ Ƶŵ ŐġŶĞƌŽ͘ EŶƚĆŽ͕ ĐĂƐŽ
ƐƵƌũĂ ĂůŐƵŵĂ ƋƵĞƐƚĆŽ Ğŵ ƋƵĞ ĞƐƐĞ ŝŵƉĂƐƐĞ ƚŽƌŶĞͲƐĞ ƉƌĞƐĞŶƚĞ͕ Ă ƋƵĞƐƚĆŽ ƉŽĚĞƌĄ ǀŝƌ Ă ƐĞƌ ĂŶƵůĂĚĂ
ĚĂĚĂ Ă ĚŝǀĞƌŐġŶĐŝĂ ďŝďůŝŽŐƌĄĮĐĂ ƋƵĞ ĐŝƚĞŝ͘

Uŵ ƉŽůŝĞĚƌŽ ƐĞƌĄ ĚŝƚŽ Ƶŵ ƉŽůŝĞĚƌŽ ĚĞ PůĂƚĆŽ ĐĂƐŽ ƉŽƐƐƵĂ ĂƌĞƐƚĂƐ ĚĞŵĞƐŵĂƐ ŵĞĚŝĚĂƐ Ğ ĨĂĐĞƐ ĐŽŵ
ĂƉĞŶĂƐ Ƶŵ ŐġŶĞƌŽ͘ É ƉŽƐƐşǀĞů ĚĞŵŽŶƐƚƌĂƌŵŽƐ ƋƵĞ ĞǆŝƐƚĞŵ ĂƉĞŶĂƐ ĐŝŶĐŽ ƉŽůŝĞĚƌŽƐ ĚĞ PůĂƚĆŽ͘ CĂƐŽ
ƚĞŶŚĂŵ ŝŶƚĞƌĞƐƐĞ͕ ĨĂůĞŵ ĐŽŵŝŐŽ ƋƵĞ ƉƌŽŶƚĂŵĞŶƚĞ ĐŽůŽĐĂƌĞŝ Ă ĚĞŵŽŶƐƚƌĂĕĆŽ ĂƋƵŝ͘

VĂŵŽƐ ůĄ ĞŶƚĆŽ ă ůŝƐƚĂ ĚŽƐ ƉŽůŝĞĚƌŽƐ ĚĞ PůĂƚĆŽ͘

Ϯ͘Ϯ OÝ �®Ä�Ê ÖÊ½®��ÙÊÝ �� P½�ã�Ê

TĞƚƌĂĞĚƌŽ

CŽŵĞĐĞŵŽƐ ƉĞůŽ ƚĞƚƌĂĞĚƌŽ͘ TƌĂƚĂͲƐĞ ĚĞ ƵŵĂ ƉŝƌąŵŝĚĞ ĚĞ ďĂƐĞ ƚƌŝĂŶŐƵůĂƌ͕ ĐŽŵŽ ǀĞƌĞŵŽƐ ŶĂƐ ĂƵůĂƐ
ƐĞŐƵŝŶƚĞƐ͘ FĂĕĂŵŽƐ ƵŵĂ ĂŶĄůŝƐĞ ĚĞůĞ͘

FĂĐĞƐ͗ ƚƌŝĂŶŐƵůĂƌĞƐ
V = 4

F = 4

A = 6͘

É Ƶŵ ĚŽƐ ƐſůŝĚŽƐ ŵĂŝƐ ĐŽďƌĂĚŽƐ ŶŽƐ
ƐĞƵƐ ĞǆĂŵĞƐ͘ PŽƌĠŵ͕ ŶĆŽ ǀĞƌĞŵŽƐ ĂƐͲ
ƉĞĐƚŽƐ ŵĠƚƌŝĐŽƐ ĚŽƐ ƚĞƚƌĂĞĚƌŽƐ ĂƋƵŝ͕
ĂƉĞŶĂƐ ĚĞ ĐŽŶƚĂŐĞŶƐ͘

DŝǌĞŵŽƐ ƋƵĞ Ƶŵ ƐſůŝĚŽ Ġ Ž ĚƵĂů ;ŽƵ ĐŽŶũƵŐĂĚŽͿ ĚĞ ŽƵƚƌŽ ƋƵĂŶĚŽ Ƶŵ ĚĞůĞƐ ƉŽƐƐƵŝ ǀĠƌƟĐĞƐ ŶŽƐ
ĐĞŶƚƌŽƐ ĚĂƐ ĨĂĐĞƐ ĚŽƐ ŽƵƚƌŽƐ͘ É ƉŽƐƐşǀĞů ĚĞŵŽŶƐƚƌĂƌŵŽƐ ƋƵĞ Ž ƚĞƚƌĂĞĚƌŽ Ġ ƐĞƵ ƉƌſƉƌŝŽ ƐſůŝĚŽ ĚƵĂů͘

ϭϱ
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HĞǆĂĞĚƌŽ

áŐŽƌĂ ǀĂŵŽƐ ĂŽ ŚĞǆĂĞĚƌŽ͕ ƚĂŵďĠŵ ĐŽŶŚĞĐŝĚŽ ĐŽŵŽ ĐƵďŽ͗
FĂĐĞƐ͗ ƋƵĂĚƌĂŶŐƵůĂƌĞƐ
V = 8

F = 6

A = 12͘

O ĐƵďŽ Ġ Ƶŵ ƐſůŝĚŽ ĐůĄƐƐŝĐŽ͘ TƌĂƚĂͲƐĞ
ĚĞ Ƶŵ ƉƌŝƐŵĂ ƌĞŐƵůĂƌ ĚĞ ďĂƐĞ ƋƵĂĚƌĂŶͲ
ŐƵůĂƌ͕ ĐŽŵŽ ǀĞƌĞŵŽƐ ŶĂƐ ƉƌſǆŝŵĂƐ ĂƵͲ
ůĂƐ͘ MƵŝƚŽƐ ĂƐƉĞĐƚŽƐ ŵĠƚƌŝĐŽƐ Ă ƐĞƌĞŵ

ĐŽŶƐŝĚĞƌĂĚŽƐ ŶĂƐ ƉƌſǆŝŵĂƐ ĂƵůĂƐ͕ Ğ ŽƐ ĞǆĞƌĐşĐŝŽƐ ĂĚŽƌĂŵ ŵŝƐƚƵƌĄͲůŽ ĐŽŵ ĞƐĨĞƌĂƐ͘

OĐƚĂĞĚƌŽ

áŐŽƌĂ ǀĂŵŽƐ ĂŽ ŽĐƚĂĞĚƌŽ͘
FĂĐĞƐ͗ ƚƌŝĂŶŐƵůĂƌĞƐ
V = 6

F = 8

A = 12͘

O ŽĐƚĂĞĚƌŽ Ġ Ƶŵ ƐſůŝĚŽ ŽďƟĚŽ ƉĞůĂ
ũƵƐƚĂƉŽƐŝĕĆŽ ĚĞ ĚƵĂƐ ƉŝƌąŵŝĚĞƐ ĚĞ ďĂͲ
ƐĞƐ ƋƵĂĚƌĂŶŐƵůĂƌĞƐ͘ É Ž ƉŽůŝĞĚƌŽ ĚƵĂů ĚŽ
ĐƵďŽ͘

DŽĚĞĐĂĞĚƌŽ

áŐŽƌĂ ǀĂŵŽƐ ĂŽ ĚŽĚĞĐĂĞĚƌŽ͘
FĂĐĞƐ͗ ƉĞŶƚĂŐŽŶĂŝƐ
V = 20

F = 12

A = 30͘

O ĚŽĚĞĐĂĞĚƌŽ ĠŽƷŶŝĐŽ ƐſůŝĚŽ ĐŽŵ ĨĂͲ
ĐĞƐ ƉĞŶƚĂŐŽŶĂŝƐ͖ Ġ Ž ĚƵĂů ĚŽ ŝĐŽƐĂĞĚƌŽ͘

ϭϲ
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IĐŽƐĂĞĚƌŽ

VĂŵŽƐ ĞŶƚĆŽ ĂŽ ƷůƟŵŽ PŽůŝĞĚƌŽ ĚĞ PůĂƚĆŽ͕ Ž ĚŽĚĞĐĂĞĚƌŽ͘
FĂĐĞƐ͗ ƚƌŝĂŶŐƵůĂƌĞƐ
V = 20

F = 12

A = 30͘

É Ž ƐſůŝĚŽ ĚƵĂů ĚŽ ĚŽĚĞĐĂĞĚƌŽ͘

ϭϳ
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���;ESSAͲϮϬϭϱͿ QUESTÃO ϱ

á ƉĂůĂǀƌĂ ͞ŝĐŽƐĂĞĚƌŽ͕͟ ĚĞ ŽƌŝŐĞŵ ŐƌĞŐĂ͕ ƐŝŐŶŝĮĐĂ ͞ϮϬ ĨĂĐĞƐ͘͟ SĂďĞŶĚŽ ƋƵĞ Ž ŝĐŽƐĂĞĚƌŽ ƌĞŐƵůĂƌ Ġ
ĨŽƌŵĂĚŽ ƉŽƌ 20 ƚƌŝąŶŐƵůŽƐ ƌĞŐƵůĂƌĞƐ͕ ĚĞƚĞƌŵŝŶĞ Ž ŶƷŵĞƌŽ ĚĞ ǀĠƌƟĐĞƐ͘

;ĂͿ 12
;ďͿ 42
;ĐͿ 52
;ĚͿ 8
;ĞͿ 48

R͗ O ŝĐŽƐĂĞĚƌŽ ƉŽƐƐƵŝ 20 ĨĂĐĞƐ͕ ƉŽƌƚĂŶƚŽ͕ F = 20͘ CŽŵŽ ƐĆŽ 20 ƚƌŝąŶŐƵůŽƐ͕ ƚĞŵŽƐ ƋƵĞ F3 = 20͘
LŽŐŽ͗

3F3 = 2A

3 · 20 = 2A

2A = 60

A = 30.

DĂş͕ ƚĞŵŽƐ͗

V + F = A+ 2

V + 20 = 30+ 2

V = 32− 20

= 12.

ϭϴ
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GĂďĂƌŝƚŽ͗ A

���;EEARͲϮϬϬϱͿ QUESTÃO ϲ

OŶƷŵĞƌŽ ĚĞ ǀĠƌƟĐĞƐ ĚĞ ƵŵƉŽůŝĞĚƌŽ ĐŽŶǀĞǆŽ ƋƵĞ ƚĞŵ 3 ĨĂĐĞƐ ƋƵĂĚƌĂŶŐƵůĂƌĞƐ͕ 2 ĨĂĐĞƐ ƚƌŝĂŶŐƵůĂƌĞƐ
Ğ 4 ĨĂĐĞƐ ƉĞŶƚĂŐŽŶĂŝƐ Ġ

;ĂͿ 10͘
;ďͿ 14
;ĐͿ 12͘
;ĚͿ 16͘

R͗ TĞŵŽƐ ƋƵĞ F4 = 3͕ F3 = 2 Ğ F5 = 4͘ PŽĚĞŵŽƐ͕ ĞŶƚĆŽ͕ ĐĂůĐƵůĂƌ Ž ŶƷŵĞƌŽ ĚĞ ĂƌĞƐƚĂƐ͗

4F4 + 3F3 + 5F5 = 2A

4 · 3+ 3 · 2+ 5 · 4 = 2A

12+ 6+ 20 = 2A

2A = 38

A = 19.

VĞũĂ ƚĂŵďĠŵ ƋƵĞ F = 3+ 2+ 4 = 9͕ ůŽŐŽ͗

V + F = A+ 2

V + 9 = 19+ 2

V = 21− 9

= 12.

GĂďĂƌŝƚŽ͗ C

ϭϵ
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���;EEARͲϮϬϬϴͿ QUESTÃO ϳ

O ŶƷŵĞƌŽ ĚĞ ƉŽůŝĞĚƌŽƐ ƌĞŐƵůĂƌĞƐ ƋƵĞ ƚġŵ ĨĂĐĞƐ ƚƌŝĂŶŐƵůĂƌĞƐ Ġ

;ĂͿ 1͘
;ďͿ 2͘
;ĐͿ 3͘
;ĚͿ 4͘

R͗ VĂŵŽƐ ƌĞůĞŵďƌĂƌ ĚŽƐ ŐġŶĞƌŽƐ ĚĂƐ ĨĂĐĞƐ ĚŽƐ PŽůŝĞĚƌŽƐ ĚĞ PůĂƚĆŽ͗

PŽůŝĞĚƌŽ ĚĞ PůĂƚĆŽ FĂĐĞ
TĞƚƌĂĞĚƌŽ ƚƌŝĂŶŐƵůĂƌ
HĞǆĂĞĚƌŽ ƋƵĂĚƌĂŶŐƵůĂƌ
OĐƚĂĞĚƌŽ ƚƌŝĂŶŐƵůĂƌ

DŽĚĞĐĂĞĚƌŽ ƉĞŶƚĂŐŽŶĂů
IĐŽƐĂĞĚƌŽ ƚƌŝĂŶŐƵůĂƌ

CŽŵŽ ƉŽĚĞŵŽƐ ǀĞƌ͕ ŚĄ ƚƌġƐ ƉŽůŝĞĚƌŽƐ ĐŽŵ ĨĂĐĞƐ ƚƌŝĂŶŐƵůĂƌĞƐ͘

GĂďĂƌŝƚŽ͗ C

���;EEARͲϮϬϬϵͿ QUESTÃO ϴ

͞EǆŝƐƚĞŵ ƐŽŵĞŶƚĞ ƉŽůŝĞĚƌŽƐ ƌĞŐƵůĂƌĞƐ͘͟ á ƉĂůĂǀƌĂ ƋƵĞ ĐŽŵƉůĞƚĂ ĐŽƌƌĞƚĂŵĞŶƚĞ Ă ĂƐƐĞƌĕĆŽ
ĂŶƚĞƌŝŽƌ Ġ

;ĂͿ ƋƵĂƚƌŽ͘
;ďͿ ĐŝŶĐŽ͘
;ĐͿ ƐĞŝƐ͘
;ĚͿ ƚƌġƐ͘

R͗ VŝŵŽƐ ŵĞƐŵŽ ŶĂ ƋƵĞƐƚĆŽ ĂŶƚĞƌŝŽƌ ƋƵĞ ŚĄ ĂƉĞŶĂƐ ĐŝŶĐŽ PŽůŝĞĚƌŽƐ ĚĞ PůĂƚĆŽ͘

GĂďĂƌŝƚŽ͗ B

ϮϬ
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���;EEARͲϮϬϭϮͿ QUESTÃO ϵ

O ƉŽůŝĞĚƌŽ ƌĞŐƵůĂƌ ĐƵũĂƐ ĨĂĐĞƐ ƐĆŽ ƉĞŶƚĄŐŽŶŽƐ Ġ Ž

;ĂͿ ŽĐƚĂĞĚƌŽ͘
;ďͿ ƚĞƚƌĂĞĚƌŽ͘
;ĐͿ ŝĐŽƐĂĞĚƌŽ͘
;ĚͿ ĚŽĚĞĐĂĞĚƌŽ͘

R͗ OďƐĞƌǀĞŵŽƐ ŶŽǀĂŵĞŶƚĞ Ă ŶŽƐƐĂ ƚĂďĞůĂ ĚĞ ŐġŶĞƌŽƐ ĚĂƐ ĨĂĐĞƐ ƉĂƌĂ ŽƐ PŽůŝĞĚƌŽƐ ĚĞ PůĂƚĆŽ͗

PŽůŝĞĚƌŽ ĚĞ PůĂƚĆŽ FĂĐĞ
TĞƚƌĂĞĚƌŽ ƚƌŝĂŶŐƵůĂƌ
HĞǆĂĞĚƌŽ ƋƵĂĚƌĂŶŐƵůĂƌ
OĐƚĂĞĚƌŽ ƚƌŝĂŶŐƵůĂƌ

DŽĚĞĐĂĞĚƌŽ ƉĞŶƚĂŐŽŶĂů
IĐŽƐĂĞĚƌŽ ƚƌŝĂŶŐƵůĂƌ

VĞŵŽƐ ƋƵĞ Ž ƉŽůŝĞĚƌŽ ƌĞƋƵĞƌŝĚŽ Ġ Ž ĚŽĚĞĐĂĞĚƌŽ͘

GĂďĂƌŝƚŽ͗ D

���;EEARͲϮϬϭϴͿ QUESTÃO ϭϬ

SĂďĞŶĚŽ ƋƵĞ Ž ĚŽĚĞĐĂĞĚƌŽ ƌĞŐƵůĂƌ ƉŽƐƐƵŝ 20 ǀĠƌƟĐĞƐ͕ Ž ŶƷŵĞƌŽ ĚĞ ĂƌĞƐƚĂƐ ĚĞƐƐĞ ƉŽůŝĞĚƌŽ Ġ

;ĂͿ 16
;ďͿ 28
;ĐͿ 30
;ĚͿ 32

R͗ O ĚŽĚĞĐĂĞĚƌŽ ƉŽƐƐƵŝ 12 ĨĂĐĞƐ͕ ŝƐƚŽ Ġ͕ F = 12͘ CŽŵŽ V = 20͕ ƚĞŵŽƐ͗

V + F = A+ 2

20+ 12 = A+ 2

Ϯϭ
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A = 32− 2

= 30.

TĂŵďĠŵ ƉŽĚĞƌşĂŵŽƐ ƚĞƌ ĐŚĞŐŽ ĂŽ ŵĞƐŵŽ ƌĞƐƵůƚĂĚŽ ŶŽƐ ƌĞĐŽƌĚĂŶĚŽ ƋƵĞ ŚĄ 12 ĨĂĐĞƐ ƉĞŶƚĂŐŽŶĂŝƐ͘
LŽŐŽ͕ F5 = 12͕ Ğ ĚĂş͗

5F5 = 2A

5 · 12 = 2A

2A = 60

A = 30.

GĂďĂƌŝƚŽ͗ C

���;EFOMMͲϮϬϭϴͿ QUESTÃO ϭϭ

Uŵ ŐĂƌŽƚŽ ĚŝƐƉƁĞ ĚĞ Ƶŵ ƷŶŝĐŽ ĞǆĞŵƉůĂƌ ĚĞ ĐĂĚĂ ƉŽůŝĞĚƌŽ ĚĞ PůĂƚĆŽ ĞǆŝƐƚĞŶƚĞ͘ PĂƌĂ ďƌŝŶĐĂƌ͕ ĞůĞ
ŶƵŵĞƌŽƵ ĐĂĚĂ ǀĠƌƟĐĞ͕ ĨĂĐĞ Ğ ĂƌĞƐƚĂ ĚĞ ĐĂĚĂ ƉŽůŝĞĚƌŽ ƐĞŵ ƌĞƉĞƟƌ ŶĞŶŚƵŵ ŶƷŵĞƌŽ͘ Eŵ ƐĞŐƵŝĚĂ͕
ĂŶŽƚŽƵ ĞƐƐĞƐ ŶƷŵĞƌŽƐ ŶŽ ƉƌſƉƌŝŽ ƉŽůŝĞĚƌŽ͘ SĞ ĞůĞ ƐŽƌƚĞĂƌ Ƶŵ ĚŽƐ ŶƷŵĞƌŽƐ ƵƐĂĚŽƐ͕ ĂůĞĂƚŽƌŝĂŵĞŶƚĞ͕
ƋƵĂů ƐĞƌĄ Ă ƉƌŽďĂďŝůŝĚĂĚĞ ĚĞ Ž ŶƷŵĞƌŽ ƐŽƌƚĞĂĚŽ ƌĞƉƌĞƐĞŶƚĂƌ Ƶŵ ǀĠƌƟĐĞ͍

;ĂͿ 5

9

;ďͿ 5

14

;ĐͿ 1

3

;ĚͿ 5

19

;ĞͿ 1

10

R͗ FĂĕĂŵŽƐ ƵŵĂ ůŝƐƚĂ ĚĞƐƐĂƐ ĐĂƌĂĐƚĞƌşƐƟĐĂƐ ŶƵŵĠƌŝĐĂƐ ĚĞ ĐĂĚĂ PŽůŝĞĚƌŽ ĚĞ PůĂƚĆŽ͗

PŽůŝĞĚƌŽ ĚĞ PůĂƚĆŽ NǑ ĚĞ ĨĂĐĞƐ NǑ ĚĞ ǀĠƌƟĐĞƐ NǑ ĚĞ ĂƌĞƐƚĂƐ
TĞƚƌĂĞĚƌŽ 4 4 6

HĞǆĂĞĚƌŽ 6 8 12

OĐƚĂĞĚƌŽ 8 6 12

DŽĚĞĐĂĞĚƌŽ 12 20 30

IĐŽƐĂĞĚƌŽ 20 12 30

ϮϮ
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TĞŵŽƐ ĞŶƚĆŽ Ƶŵ ƚŽƚĂů ĚĞ 4+ 6+ 8+ 12+ 20 = 50 ĨĂĐĞƐ ŶƵŵĞƌĂĚĂƐ͕ 4+ 8+ 6+ 20+ 12 = 50

ǀĠƌƟĐĞƐ ŶƵŵĞƌĂĚŽƐ Ğ 6+ 12+ 12+ 30+ 30 = 90 ĂƌĞƐƚĂƐ ŶƵŵĞƌĂĚĂƐ͘ IƐƐŽ ŐĞƌĂ Ƶŵ ƚŽƚĂů ĚĞ
50+ 50+ 90 = 190 ŶƷŵĞƌŽƐ͘ DĞƐƐĞƐ ŶƷŵĞƌŽƐ͕ ĂƉĞŶĂƐ 50 ƐĆŽ ǀĠƌƟĐĞƐ͕ ůŽŐŽ͕ Ă ƉƌŽďĂďŝůŝĚĂĚĞ ĚĞ ƋƵĞ
ƐĞũĂ Ƶŵ ǀĠƌƟĐĞ ƐĞƌĄ͗

n(E)

n(Ω)
=

50

190
=

5

19
.

GĂďĂƌŝƚŽ͗ D

���;AFAͲϮϬϬϯͿ QUESTÃO ϭϮ

Uŵ ƉŽůŝĞĚƌŽ ƉůĂƚƀŶŝĐŽ͕ ĐƵũĂƐ ĨĂĐĞƐ ƐĆŽ ƚƌŝĂŶŐƵůĂƌĞƐ͕ ƚĞŵ 30 ĂƌĞƐƚĂƐ͘ DĞƚĞƌŵŝŶĞ Ž ŶƷŵĞƌŽ ĚĞ ĂƌĞƐͲ
ƚĂƐ ƋƵĞ ĐŽŶĐŽƌƌĞŵ Ğŵ ĐĂĚĂ ǀĠƌƟĐĞ͘

;ĂͿ 3
;ďͿ 5
;ĐͿ 4
;ĚͿ 6

R͗ CĂƐŽ ƐĂŝďĂŵŽƐ Ă ƚĂďĞůĂ ĚĞ ƉŽůŝĞĚƌŽƐ ĚĞ ĐĂďĞĕĂ͕ ƐĂďĞƌĞŵŽƐ ƋƵĞ Ɛſ ƉŽĚĞ ƐĞ ƚƌĂƚĂƌ ĚŽ ŝĐŽƐĂĞĚƌŽ͕
ƉŽŝƐ͕ ĂƉĞƐĂƌ ĚĞ ĂŵďŽƐ ŝĐŽƐĂĞĚƌŽ Ğ ĚŽĚĞĐĂĞĚƌŽ ƚĞƌĞŵ 30 ĂƌĞƐƚĂƐ͕ ĂƉĞŶĂƐ Ž ŝĐŽƐĂĞĚƌŽ Ġ ĐŽŵƉŽƐƚŽ ĚĞ
ĨĂĐĞƐ ƚƌŝĂŶŐƵůĂƌĞƐ ;Ž ĚŽĚĞĐĂĞĚƌŽ Ġ ĐŽŵƉŽƐƚŽ ĚĞ ĨĂĐĞƐ ƉĞŶƚĂŐŽŶĂŝƐͿ͘ CĂƐŽ ŶĆŽ ƐŽƵďĠƐƐĞŵŽƐ͕
ƚĞƌşĂŵŽƐ ĚĞ ĂůŐĞďƌŝǌĂƌ Ƶŵ ƉŽƵĐŽ Ă ƚĞŽƌŝĂ ƋƵĞ ĂĐĂďĂŵŽƐ ĚĞ ƚĞƌ͘ VĂŵŽƐ ǀĞƌ ĐŽŵŽ͘
CŽŵŽ Ġ Ƶŵ PŽůŝĞĚƌŽ ĚĞ PůĂƚĆŽ͕ ƚĞŵŽƐ ƋƵĞ ƐƵĂƐ F ĨĂĐĞƐ ƉŽƐƐƵĞŵ ƚŽĚĂƐ Ž ŵĞƐŵŽ ŐġŶĞƌŽ 3͘ IƐƐŽ ŶŽƐ
Ěŝǌ ƋƵĞ F3 = F͘ LŽŐŽ͗

3F3 = 2A

3 · F = 2 · 30

3 · F = 60

F = 20.

DĂş ĐŽŶĐůƵşŵŽƐ ƋƵĞ ƐĞ ƚƌĂƚĂ ĚĞ Ƶŵ ŝĐŽƐĂĞĚƌŽ͘ ƐĞ ŶŽƐ ůĞŵďƌĂƌŵŽƐ ĚŽ ĨŽƌŵĂƚŽ ĚĞ Ƶŵ ŝĐŽƐĂĞĚƌŽ͕
ƉĞƌĐĞďĞƌĞŵŽƐ ƋƵĞ Ğŵ ĐĂĚĂ ǀĠƌƟĐĞ ĐŽŶĐŽƌƌĞŵ ĞǆĂƚĂƐ 5 ĂƌĞƐƚĂƐ͕ ǀĞũĂ͗

Ϯϯ
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CĂƐŽ ŶĆŽ ŶŽƐ ůĞŵďƌĄƐƐĞŵŽƐ ƚĞƌşĂŵŽƐ ĚĞ ŶŽǀĂŵĞŶƚĞ ĂůŐĞďƌŝǌĂƌ Ƶŵ ƉŽƵĐŽ͘ SĂďĞŵŽƐ ƋƵĞ ĚĞ ĐĂĚĂ
ǀĠƌƟĐĞ ĚŽ ŝĐŽƐĂĞĚƌŽ ƐĂĞŵ n ǀĠƌƟĐĞƐ͕ ŝƐƚŽ Ġ͕ Vn = V ͘ CĂůĐƵůĞŵŽƐ͕ ĞŶƚĆŽ͕ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ǀĠƌƟĐĞƐ
ĚĞ Ƶŵ ŝĐŽƐĂĞĚƌŽ ;ĐĂƐŽ ŶĆŽ Ž ƚĞŶŚĂ ŵĞŵŽƌŝǌĂĚŽͿ͗

V + F = A+ 2

V + 20 = 30+ 2

V = 32− 20

= 12.

áƐƐŝŵ͕ ƚĞŵŽƐ ƋƵĞ V = 12͘ DĂş͕ ƉŽĚĞŵŽƐ ƵƟůŝǌĂƌ Ă ƚĞŽƌŝĂ ƉĂƌĂ ĐŽŶĐůƵŝƌŵŽƐ ƋƵĞ͗

nVn = 2A

n · V = 2 · 30

n · 12 = 60

n = 5.

GĂďĂƌŝƚŽ͗ B

Ϯϰ
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���;UERJͲϮϬϬϴͿ QUESTÃO ϭϯ

CŽŶƐŝĚĞƌĞ Ž ŝĐŽƐĂĞĚƌŽ ĂďĂŝǆŽ͕ ĐŽŶƐƚƌƵşĚŽ Ğŵ ƉůĄƐƟĐŽ ŝŶŇĄǀĞů͕ ĐƵũŽƐ ǀĠƌƟĐĞƐ Ğ ƉŽŶƚŽƐ ŵĠĚŝŽƐ ĚĞ
ƚŽĚĂƐ ĂƐ ĂƌĞƐƚĂƐ ĞƐƚĆŽ ŵĂƌĐĂĚŽƐ͘

á ƉĂƌƟƌ ĚŽƐ ƉŽŶƚŽƐ ŵĠĚŝŽƐ͕ ƋƵĂƚƌŽ ƚƌŝąŶŐƵůŽƐ ĞƋƵŝůĄƚĞƌŽƐ ĐŽŶŐƌƵĞŶƚĞƐ ĨŽƌĂŵ ĨŽƌŵĂĚŽƐ Ğŵ ĐĂĚĂ
ĨĂĐĞ ĚŽ ŝĐŽƐĂĞĚƌŽ͘ áĚŵŝƚĂ ƋƵĞ Ž ŝĐŽƐĂĞĚƌŽ Ġ ŝŶŇĂĚŽ ĂƚĠ ƋƵĞ ƚŽĚŽƐ ŽƐ ƉŽŶƚŽƐŵĂƌĐĂĚŽƐ ĮƋƵĞŵ ƐŽďƌĞ Ă
ƐƵƉĞƌİĐŝĞ ĚĞ ƵŵĂ ĞƐĨĞƌĂ͕ Ğ ŽƐ ůĂĚŽƐ ĚŽƐ ƚƌŝąŶŐƵůŽƐ ƚŽƌŶĞŵͲƐĞ ĂƌĐŽƐ ĚĞ ĐŝƌĐƵŶĨĞƌġŶĐŝĂƐ͕ ĐŽŵŽ ŝůƵƐƚƌĂĚŽ
Ă ƐĞŐƵŝƌ͗

OďƐĞƌǀĞ ĂŐŽƌĂ ƋƵĞ͕ ƐƵďƐƟƚƵŝŶĚŽͲƐĞ ĞƐƐĞƐ ĂƌĐŽƐ ƉŽƌ ƐĞŐŵĞŶƚŽƐ ĚĞ ƌĞƚĂ͕ ŽďƚĠŵͲƐĞ ƵŵĂ ŶŽǀĂ ĞƐƚƌƵͲ
ƚƵƌĂ ƉŽůŝĠĚƌŝĐĂ ĚĞ ĨĂĐĞƐ ƚƌŝĂŶŐƵůĂƌĞƐ͕ ĚĞŶŽŵŝŶĂĚĂ ŐĞŽĚĠƐŝĐĂ͘

O ŶƷŵĞƌŽ ĚĞ ĂƌĞƐƚĂƐ ĚĞƐƐĂ ĞƐƚƌƵƚƵƌĂ Ġ ŝŐƵĂů Ă͗

;ĂͿ 90
;ďͿ 120
;ĐͿ 150
;ĚͿ 180

Ϯϱ
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R͗ SĂďĞŵŽƐ ƋƵĞ Ž ŝĐŽƐĂĞĚƌŽ ƉŽƐƐƵŝ 20 ĨĂĐĞƐ͕ 12 ǀĠƌƟĐĞƐ Ğ 30 ĂƌĞƐƚĂƐ͘ PĞƌĐĞďĂ ƋƵĞ ĐĂĚĂ ĨĂĐĞ ĚŽ
ŝĐŽƐĂĞĚƌŽ ƚƌĂŶƐĨŽƌŵĂͲƐĞ Ğŵ ƋƵĂƚƌŽ ĨĂĐĞƐ ŵĞŶŽƌĞƐ ŶĂ ŐĞŽĚĠƐŝĐĂ ĂƉƌĞƐĞŶƚĂĚĂ͘ EŶƚĆŽ͕ ĐŽŵŽ Ž
ŝĐŽƐĂĞĚƌŽ ƚĞŵ 20 ĨĂĐĞƐ͕ Ă ŐĞŽĚĠƐŝĐĂ ƚĞŵ 4 · 20 = 80͘
CŽŵŽ ƚŽĚĂƐ ĂƐ ĨĂĐĞƐ ƐĆŽ ƚƌŝĂŶŐƵůĂƌĞƐ͕ ƚĞŵŽƐ ƋƵĞ F3 = 80͕ Ğ ĚĂş͗

3F3 = 2A

3 · 80 = 2A

2A = 240

A = 120.

GĂďĂƌŝƚŽ͗ B

���;UERJͲϮϬϭϲͿ QUESTÃO ϭϰ

DŽŝƐ ĚĂĚŽƐ͕ ĐŽŵ ĚŽǌĞ ĨĂĐĞƐ ƉĞŶƚĂŐŽŶĂŝƐ ĐĂĚĂ Ƶŵ͕ ƚġŵ Ă ĨŽƌŵĂ ĚĞ ĚŽĚĞĐĂĞĚƌŽƐ ƌĞŐƵůĂƌĞƐ͘ SĞ ŽƐ
ĚŽĚĞĐĂĞĚƌŽƐ ĞƐƚĆŽ ũƵƐƚĂƉŽƐƚŽƐ ƉŽƌ ƵŵĂ ĚĞ ƐƵĂƐ ĨĂĐĞƐ͕ ƋƵĞ ĐŽŝŶĐŝĚĞŵ ƉĞƌĨĞŝƚĂŵĞŶƚĞ͕ ĨŽƌŵĂŵ Ƶŵ
ƉŽůŝĞĚƌŽ ĐƀŶĐĂǀŽ͕ ĐŽŶĨŽƌŵĞ ŝůƵƐƚƌĂ Ă ĮŐƵƌĂ͘

CŽŶƐŝĚĞƌĞ Ž ŶƷŵĞƌŽ ĚĞ ǀĠƌƟĐĞƐ V ͕ ĚĞ ĨĂĐĞƐ F Ğ ĚĞ ĂƌĞƐƚĂƐ A ĚĞƐƐĞ ƉŽůŝĞĚƌŽ ĐƀŶĐĂǀŽ͘ á ƐŽŵĂ
V + F+A Ġ ŝŐƵĂů Ă͗

;ĂͿ 102
;ďͿ 106
;ĐͿ 110
;ĚͿ 112

Ϯϲ
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R͗ RĞĚĞƐĞŶŚĞŝ Ă ĮŐƵƌĂ ĂĚŝĐŝŽŶĂŶĚŽ ƚƌĂŶƐƉĂƌġŶĐŝĂ͕ ƉĂƌĂ ƋƵĞ ǀŽĐġ ĐŽŶƐŝŐĂ ĞŶǆĞƌŐĄͲůĂ ŵĞůŚŽƌ͗

á ƋƵĂŶƟĚĂĚĞ ĚĞ ĨĂĐĞƐ ĚŽ ƉŽůŝĞĚƌŽ ƌĞƐƵůƚĂŶƚĞ Ġ ŝŐƵĂů ă ƐŽŵĂ ĚĂ ƋƵĂŶƟĚĂĚĞ ĚĞ ĨĂĐĞƐ ĚŽƐ ĚŽŝƐ
ĚŽĚĞĐĂĞĚƌŽƐ͕ ƐƵďƚƌĂşĚĂ ĚĂƐ ĚƵĂƐ ĨĂĐĞƐ ƋƵĞ ĞůĞƐ ƚġŵ ƐĞ ĞŶĐŽƐƚĂŶĚŽ͗

F = 12+ 12− 2 = 22.

Uŵ ĚŽĚĞĐĂĞĚƌŽ ƉŽƐƐƵŝ 20 ǀĠƌƟĐĞƐ͘ OƐ ĚŽŝƐ ũƵŶƚŽƐ ƚĞƌŝĂŵ͕ ĞŶƚĆŽ͕ 40 ǀĠƌƟĐĞƐ ĐĞƌƚŽ͍ áĐŽŶƚĞĐĞ ƋƵĞ ŽƐ
ǀĠƌƟĐĞƐ ƋƵĞ ƐĞ ĞŶĐŽŶƚƌĂŵ ŶŽ ŵĞŝŽ ĚĂ ĮŐƵƌĂ ĐŽŶƚĂŵ ĐŽŵŽ Ƶŵ Ɛſ͘ EŶƚĆŽ͕ ĚĞǀĞŵŽƐ ƐƵďƚƌĂŝƌ 5 ĚĞƐƐĞ
ƚŽƚĂů͕ ĚĞ ĨŽƌŵĂ ƋƵĞ͗

V = 40− 5 = 35.

áƐ ĂƌĞƐƚĂƐ ƐĞ ĐŽŵƉŽƌƚĂŵ ŝŐƵĂůŵĞŶƚĞ͘ SĆŽ 30 ĂƌĞƐƚĂƐ͘ OƐ ŽŝĚ ƐũƵŶƚŽƐ͕ ƐƵďƚƌĂşĚĂƐ ĂƐ ĂƌĞƐƚĂƐ ĐŽŵƵŶƐ͗

A = 30+ 30− 5 = 55.

EĨĞƚƵĂŶĚŽ Ă ƐŽŵĂ ƋƵĞ ĞůĞ ĚĞƐĞũĂ͗

V + F+A = 35+ 22+ 55

= 112.

Ϯϳ
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GĂďĂƌŝƚŽ͗ D

���;UERJͬADAPTADAͲϮϬϬϱͿ QUESTÃO ϭϱ

OƉŽůŝĞĚƌŽ ĂĐŝŵĂ͕ ĐŽŵĞǆĂƚĂŵĞŶƚĞ ƚƌŝŶƚĂ ĨĂĐĞƐ ƋƵĂĚƌĂŶŐƵůĂƌĞƐ ŶƵŵĞƌĂĚĂƐ ĚĞ 1 Ă 30͕ Ġ ƵƐĂĚŽ ĐŽŵŽ
Ƶŵ ĚĂĚŽ͕ Ğŵ Ƶŵ ũŽŐŽ͘

CĂůĐƵůĞ Ž ŶƷŵĞƌŽ ĚĞ ǀĠƌƟĐĞƐ ĚĞƐƐĞ ƉŽůŝĞĚƌŽ͘

;ĂͿ 20
;ďͿ 30
;ĐͿ 32
;ĚͿ 40

R͗ TĞŵŽƐ ƋƵĞ F = 30͘ EƐƐĂƐ ĨĂĐĞƐ ƐĆŽ ƚŽĚĂƐ ƋƵĂĚƌĂŶŐƵůĂƌĞƐ͕ ŝƐƚŽ Ġ͕ F4 = 30͘ DĞƐƐĂ ĨŽƌŵĂ͕ ƚĞŵŽƐ͗

4F4 = 2A

4 · 30 = 2A

2A = 120

A = 60.

DĂş͕ ƚĞŵŽƐ͗

V + F = A+ 2

V + 30 = 60+ 2

V = 62− 30

= 32.

Ϯϴ
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GĂďĂƌŝƚŽ͗ C

���;UERJͬADAPTADAͲϮϬϭϴͿ QUESTÃO ϭϲ

á ĮŐƵƌĂ Ă ƐĞŐƵŝƌ ƌĞƉƌĞƐĞŶƚĂ Ƶŵ ŽďũĞƚŽ ĐŽŵ Ă ĨŽƌŵĂ ĚĞ Ƶŵ ŽĐƚĂĞĚƌŽ͘ áĚŵŝƚĂ ƋƵĞ ƐƵĂƐ ĂƌĞƐƚĂƐ͕
ĨĞŝƚĂƐ ĚĞ ĂƌĂŵĞƐ ĮǆĂĚŽƐ ŶŽƐ ǀĠƌƟĐĞƐ͕ ƉŽƐƐƵĞŵ ŽƐ ĐŽŵƉƌŝŵĞŶƚŽƐ ŝŶĚŝĐĂĚŽƐ ŶĂ ƚĂďĞůĂ͘

CĂůĐƵůĞ Ž ŵĞŶŽƌ ĐŽŵƉƌŝŵĞŶƚŽ ĚŽ ĂƌĂŵĞ͕ Ğŵ ĐĞŶơŵĞƚƌŽƐ͕ ŶĞĐĞƐƐĄƌŝŽ ƉĂƌĂ ĐŽŶƐƚƌƵŝƌ ĞƐƐĞ ŽďũĞƚŽ͘

;ĂͿ 134
;ďͿ 126
;ĐͿ 145
;ĚͿ 152

R͗ Uŵ ŽĐƚĂĞĚƌŽ ƚĞŵ 12 ĂƌĞƐƚĂƐ͘ TĞŵŽƐ 12ŵĞĚŝĚĂƐ͕ ůŽŐŽ͗

10+ 11+ 12+ 10+ 11+ 12+ 11+ 12+ 11+ 10+ 12+ 12 = 134Đŵ.

GĂďĂƌŝƚŽ͗ A

Ϯϵ
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Ϯ͘ϯ GáBáRITO

Q͘ ϭ͗ á
Q͘ Ϯ͗ C
Q͘ ϯ͗ D
Q͘ ϰ͗ B

Q͘ ϱ͗ á
Q͘ ϲ͗ C
Q͘ ϳ͗ C
Q͘ ϴ͗ B

Q͘ ϵ͗ D
Q͘ ϭϬ͗ C
Q͘ ϭϭ͗ D
Q͘ ϭϮ͗ B

Q͘ ϭϯ͗ B
Q͘ ϭϰ͗ D
Q͘ ϭϱ͗ C
Q͘ ϭϲ͗ á

ϯϬ
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