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AƵůĂ Ϭϱ͗ SŝƐƚĞŵĂƐ ůŝŶĞĂƌĞƐ

SƵŵĄƌŝŽ

ϭ SŝƐƚĞŵĂƐ ůŝŶĞĂƌĞƐ͗ ĚĞĮŶŝĕĆŽ Ğ ƐŽůƵĕƁĞƐ ϰ

ϭ͘ϭ DĞĮŶŝĕƁĞƐ Ğ ĞƐƚƌƵƚƵƌĂƐ ŝŶŝĐŝĂŝƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϰ

ϭ͘Ϯ SŽůƵĕĆŽ ĚĞ Ƶŵ ƐŝƐƚĞŵĂ ůŝŶĞĂƌ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϵ

ϭ͘ϯ RĞŐƌĂ ĚĞ CƌĂŵĞƌ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϭϭ

Ϯ SŝƐƚĞŵĂƐ ůŝŶĞĂƌĞƐ͗ ĚŝƐĐƵƐƐĆŽ ϭϰ

Ϯ͘ϭ SŝƐƚĞŵĂƐ ƉŽƐƐşǀĞŝƐ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϭϰ

Ϯ͘Ϯ SŝƐƚĞŵĂƐ ŝŵƉŽƐƐşǀĞŝƐ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ͘ ϭϳ

OůĄ͕ ũŽǀĞŵ ĞƐƚƵĚĂŶƚĞ͘ CŽŵŽ ǀĂŝ͍ CŽŵŽ ĞƐƚĂŵŽƐ ƉĂƌĂ ŵĂŝƐ ƵŵĂ ĞŵƉƌĞŝƚĂĚĂ ĚĞ ĐŽŶŚĞĐŝŵĞŶƚŽ͕
ĂŐŽƌĂ Ž ƉŽĚĞƌŽƐŽ Ğ ŝŶĐƌşǀĞů ƚĞŵĂ ĚĞŶŽŵŝŶĂĚŽ SŝƐƚĞŵĂƐ LŝŶĞĂƌĞƐ͍ EƐƚĂƌĞŵŽƐ ĐŽŵ ŝƐƐŽ ĨĞĐŚĂŶĚŽ Ž
ƚĞƌĐĞŝƌŽ Ğ ƵůƟŵŽ ĚŽƐ ĂƐƐƵŶƚŽƐ ƋƵĞ ĐŽŶƐƟƚƵĞŵ Ă ũĄ ŵĞŶĐŝŽŶĂĚĂ ãůŐĞďƌĂ LŝŶĞĂƌ͘

JĄ ƌĞƐŽůǀĞŵŽƐ ƐŝƐƚĞŵĂƐ ůŝŶĞĂƌĞƐ ĚĞƐĚĞ ŶŽƐƐŽƐ ĞƐƚƵĚŽƐ ĨƵŶĚĂŵĞŶƚĂŝƐ͕ ŽƐ ĂƚƵĂŝƐ ϱǑ Ă ϵǑ ĂŶŽƐ ĚĂ
ĞƐĐŽůĂƌŝĚĂĚĞ ďĄƐŝĐĂ͘ HŽũĞ͕ ƉŽƌĠŵ͕ ĞƐƚƵĚĂƌĞŵŽƐ ĞƐƐĞ ĂƐƐƵŶƚŽ ĞƐƉĞĐşĮĐŽ ƐŽď ƵŵĂ ƉĞƌƐƉĞĐƟǀĂ Ƶŵ
ƉŽƵĐŽ ĚŝĨĞƌĞŶƚĞ͘ SĞƌĞŵŽƐ ŵĂŝƐ ĚĞƚĂůŚĂĚŽƐ ƋƵĂŶƚŽ ă ĂƉƌĞƐĞŶƚĂĕĆŽ Ğ ĐŽŶƐĞŐƵŝƌĞŵŽƐ ĞŶƚĞŶĚĞƌ ĞƐƐĞ
ĂƐƐƵŶƚŽ ĚĞ ĨŽƌŵĂŵĂŝƐ ĂŵƉůŝĂĚĂ͘ É Ƶŵ ĂƐƐƵŶƚŽ ďĂƐƚĂŶƚĞ ƌĞĐŽƌƌĞŶƚĞ Ğŵ ĐŽŶĐƵƌƐŽƐ Ğ ƚĞƌĞŵŽƐ Ă ĐŚĂŶĐĞ
ĚĞ ƌĞƐŽůǀĞƌ ďĂƐƚĂŶƚĞ ĞǆĞƌĐşĐŝŽƐ͘

MĂƐ ĂŶƚĞƐ ĚŝƐƐŽ͕ ĨĂůĞ ĐŽŵŝŐŽ Ƶŵ ƉŽƵĐŽ͘ CŽŵŽ ǀŽĐġ ĞƐƚĄ͍ CŽŵŽ ĞƐƚĆŽ ŽƐ ƐĞƵƐ ĞƐƚƵĚŽƐ͍ EƐƉĞƌŽ
ƋƵĞ Ž ŵĂƚĞƌŝĂů ĞƐƚĞũĂ ƐĞŶĚŽ ĚĞ ǀĂůŝĂ Ğ ƋƵĞ ĞƐƚĞũĂŵŽƐ ĐŽŶƐĞŐƵŝŶĚŽ ĞǆƉĂŶĚŝƌ ĂŽƐ ƉŽƵĐŽƐ Ă ƐƵĂ ĐĂďĞĕĂ
ƉĂƌĂ ĞƐƐĞƐ ƚĞŵĂƐ ĚĞ ãůŐĞďƌĂ LŝŶĞĂƌ͘ NĆŽ ƐĞ ƉƌĞŽĐƵƉĞ ƐĞ ĞƐƟǀĞƌ ĞŶĐŽŶƚƌĂŶĚŽ ĂůŐƵŵĂ ĚŝĮĐƵůĚĂĚĞ͖ Ġ
ŶŽƌŵĂů͘ É ƌĂǌŽĄǀĞů͕ ŝŶĐůƵƐŝǀĞ͘ PƌŝŶĐŝƉĂůŵĞŶƚĞ ƐĞ ĨĂǌ ƚĞŵƉŽ ƋƵĞ ǀŽĐġ ŶĆŽ ĞƐƚƵĚĂǀĂ ŵĂƚĞŵĄƟĐĂ͕ Ġ
ŶŽƌŵĂů ƋƵĞ ĨŽƐƐĞ ĞŶĐŽŶƚƌĂƌ ĂůŐƵŶƐ ŽďƐƚĄĐƵůŽƐ͘ MĂƐ ƐĠƌŝŽ͗ ƉĞƌƐŝƐƚĂ͘ É ĞǆĂƚĂŵĞŶƚĞ ĂƐƐŝŵ ƋƵĞ ǀŽĐġ
ĂůĐĂŶĕĂƌĄ Ž ĞŶƚĞŶĚŝŵĞŶƚŽ ƉůĞŶŽ ĚŽƐ ĐŽŶƚĞƷĚŽƐ͘ LĞŝĂ͕ ƌĞůĞŝĂ Ğ ƌĞƐƵŵĂ Ž ŶŽƐƐŽ ŵĂƚĞƌŝĂů͘ SŝŐĂ ĞƐƐĂƐ
ŝŶƐƚƌƵĕƁĞƐ Ğ ŶĆŽ ƐĞ ĞƐƋƵĞĕĂ ĚĞ ĞŶƚƌĂƌ Ğŵ ĐŽŶƚĂƚŽ ĐŽŵ Ž ƐĞƵ ƉƌŽĨĞƐƐŽƌ͘ EƐƚŽƵ ĂƋƵŝ ƉĂƌĂ ǀŽĐġ͘
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a11x1 + a12x2 + a13x3 + . . .+ a1nxn b1

a21x1 + a22x2 + a23x3 + . . .+ a2nxn b2

a31x1 + a32x2 + a33x3 + . . .+ a3nxn b3

͘͘͘

am1x1 + am2x2 + am3x3 + . . .+ amnxn bm

EƐƐĂ Ġ Ă ĨŽƌŵĂ ŐĞƌĂů͕ ŝƐƚŽ Ġ͕ ƋƵĂůƋƵĞƌ ƐŝƐƚĞŵĂ ƉŽĚĞ ƐĞƌ ĞǆƉƌĞƐƐŽ ŽƵ ƌĞƉƌĞƐĞŶƚĂĚŽ ĚĞƐƐĂ ŵĂŶĞŝƌĂ͘
UƐĂŶĚŽ ĂƐ ƉƌŽƉƌŝĞĚĂĚĞƐ ĚĞ ŵƵůƟƉůŝĐĂĕƁĞƐ ĚĞ ŵĂƚƌŝǌĞƐ ƋƵĞ ǀŝŵŽƐ Ğŵ ĂƵůĂƐ ĂŶƚĞƌŝŽƌĞƐ͕ ƉŽĚĞŵŽƐ ĐŚĞͲ
ŐĂƌ ŶĞƐƐĞ ŵĞƐŵŽ ƐŝƐƚĞŵĂ ůŝŶĞĂƌ ĞĨĞƚƵĂŶĚŽ Ă ŵƵůƟƉůŝĐĂĕĆŽ ĚĂƐ ĚƵĂƐ ŵĂƚƌŝǌĞƐ Ă ƐĞŐƵŝƌ͗



















a11 a12 a13 · · · a1n

a21 a22 a23 · · · a2n

a31 a32 a33 · · · a3n

͘͘͘ ͘͘͘ ͘͘͘ ͘ ͘ ͘ ͘͘͘

am1 am2 am3 · · · amn



















︸ ︷︷ ︸

MĂƚƌŝǌA

·



















x1

x2

x3
͘͘͘

xn



















︸ ︷︷ ︸

MĂƚƌŝǆ X



















b1

b2

b3

͘͘͘

bm



















︸ ︷︷ ︸

MĂƚƌŝǌ B

.

EƐƐĂ ĨŽƌŵĂ Ġ Ă ĐŚĂŵĂĚĂ ĨŽƌŵĂŵĂƚƌŝĐŝĂů ĚĞ Ƶŵ ƐŝƐƚĞŵĂ ůŝŶĞĂƌ͘ É ƵŵĂ ĨŽƌŵĂŵƵŝƚŽ ŝŵƉŽƌƚĂŶƚĞ ƉĂƌĂ
ŽƌŐĂŶŝǌĂƌŵŽƐ ŽƐ ĚĂĚŽƐ ĚĞ Ƶŵ ƐŝƐƚĞŵĂ ůŝŶĞĂƌ Ğŵ ŶŽƐƐĂ ĐĂďĞĕĂ͘ Dġ ƵŵĂ ďŽĂ ĂƚĞŶĕĆŽ Ă ĞůĂ͘

VĞũĂ ƋƵĞ ĚĞ ĨĂƚŽ͕ ĂŽŵƵůƟƉůŝĐĂƌŵŽƐ ĂŵĂƚƌŝǌ



















a11 a12 a13 · · · a1n

a21 a22 a23 · · · a2n

a31 a32 a33 · · · a3n

͘͘͘ ͘͘͘ ͘͘͘ ͘ ͘ ͘ ͘͘͘

am1 am2 am3 · · · amn



















ƉĞůĂŵĂƚƌŝǌ



















x1

x2

x3
͘͘͘

xn



















ĞŶͲ

ĐŽŶƚƌĂŵŽƐ ĂŵĂƚƌŝǌ



















a11x1 + a12x2 + a13x3 + . . .+ a1nxn

a21x1 + a22x2 + a23x3 + . . .+ a2nxn

a31x1 + a32x2 + a33x3 + . . .+ a3nxn
͘͘͘

am1x1 + am2x2 + am3x3 + . . .+ amnxn



















ƋƵĞ͕ ĂŽ ƐĞƌ ŝŐƵĂůĂĚĂ ăŵĂƚƌŝǌ



















b1

b2

b3

͘͘͘

bm



















͕

ĐŚĞŐĂͲƐĞ ĂŽ ƐŝƐƚĞŵĂ ŽƌŝŐŝŶĂů͘
CŽŵ ŝƐƐŽ͕ ƉŽĚĞŵŽƐ ƌĞƉƌĞƐĞŶƚĂƌ ĂƋƵĞůĞ ƐŝƐƚĞŵĂ ŐĞƌĂů ƐŝŵƉůĞƐŵĞŶƚĞ ƉŽƌ͗

A · X B.

áŵĂƚƌŝǌA Ġ Ă ĐŚĂŵĂĚĂŵĂƚƌŝǌ ĚŽƐ ĐŽĞĮĐŝĞŶƚĞƐ ŽƵ ĂŝŶĚĂŵĂƚƌŝǌ ŝŶĐŽŵƉůĞƚĂ͖ ĂŵĂƚƌŝǌX Ġ Ă ĐŚĂŵĂĚĂ
ŵĂƚƌŝǌ ĚĂƐ ǀĂƌŝĄǀĞŝƐ ŽƵŵĂƚƌŝǌ ĚĂƐ ŝŶĐſŐŶŝƚĂƐ͖ ĂŵĂƚƌŝǌB͕ ƉŽƌ ƐƵĂ ǀĞǌ͕ Ġ ĐŚĂŵĂĚĂ ĚĞŵĂƚƌŝǌ ĚŽƐ ƚĞƌŵŽƐ
ŝŶĚĞƉĞŶĚĞŶƚĞƐ͘ VĞũĂŵŽƐ Ƶŵ ĞǆĞŵƉůŽ ƉĂƌĂ ŶŽƐ ĂĐŽŵŽĚĂƌŵŽƐ ŵĞůŚŽƌ ĐŽŵ ĞƐƐĂ ŝĚĞŝĂ͘
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���QUESTÃO ϭ

CŽŶƐŝĚĞƌĞ Ž ƐŝƐƚĞŵĂ Ă ƐĞŐƵŝƌ͗















4x− 5y+ z 19

−2x− y+ z −1

x+ y− z 0

.

PŽĚĞŵŽƐ ĂĮƌŵĂƌ ƋƵĞ Ă ŵĂƚƌŝǌ ŝŶĐŽŵƉůĞƚĂ͕ Ă ŵĂƚƌŝǌ ĚĂƐ ŝŶĐſŐŶŝƚĂƐ Ğ Ă ŵĂƚƌŝǌ ĚŽƐ ƚĞƌŵŽƐ ŝŶĚĞƉĞŶͲ
ĚĞŶƚĞƐ ĚĞƐƐĞ ƐŝƐƚĞŵĂ ĞƐƚĄ ĞǆƉŽƐƚŽ͕ ƌĞƐƉĞĐƟǀĂŵĞŶƚĞ͕ ŶĂ ĂůƚĞƌŶĂƟǀĂ͗

;ĂͿ









4 −5 1

−2 −1 1

1 1 −1









͕









19

−1

0









Ğ









x

y

z









͘

;ďͿ









4 −5 1 19

−2 −1 1 −1

1 1 −1 0









͕









x

y

z









Ğ









19

−1

0









͘

;ĐͿ









4 −5 1

−2 −1 1

1 1 −1









͕









x

y

z









Ğ









19

−1

0









͘

;ĚͿ









4 −5 1 19

−2 −1 1 −1

1 1 −1 0









͕









19

−1

0









Ğ









x

y

z









͘

R͗ QƵĞƐƚĆŽ ďĂƐƚĂŶƚĞ ĚŝƌĞƚĂ͕ ďĂƐƚĂ ĞǆƚƌĂŝƌ ĂƐ ŝŶĨŽƌŵĂĕƁĞƐ͘ DĂŶĚŽ ƵŵĂ ŽƵƚƌĂ ŽůŚĂĚĂ ŶŽ ƐŝƐƚĞŵĂ














4x− 5y+ z 19

−2x− y+ z −1

x+ y− z 0

͕ ǀĂŵŽƐ ăƐ ĞǆƚƌĂĕƁĞƐ͗ Ă ŵĂƚƌŝǌ ŝŶĐŽŵƉůĞƚĂ Ġ Ă ŵĂƚƌŝǌ ĚŽƐ ĐŽĞĮĐŝĞŶƚĞƐ͕ ŽƵ ƐĞũĂ͕

ďĂƐƚĂ ĞǆƚƌĂŝƌ ĐĂĚĂ ĐŽĞĮĐŝĞŶƚĞ͗ A









4 −5 1

−2 −1 1

1 1 −1









͖ Ă ŵĂƚƌŝǌ ĚĂƐ ŝŶĐſŐŶŝƚĂƐ Ġ͕ ĐŽŵŽ Ž ƉƌſƉƌŝŽ

ŶŽŵĞ Ěŝǌ͕ Ă ŵĂƚƌŝǌͲĐŽůƵŶĂ ĐƵũŽƐ ƚĞƌŵŽƐ ƐĆŽ ĂƐ ŝŶĐſŐŶŝƚĂƐ͕ ŝƐƚŽ Ġ͕ ĂƐ ǀĂƌŝĄǀĞŝƐ ĚŽ ƐŝƐƚĞŵĂ͗ X









x

y

z









͖

Ğ ĮŶĂůŵĞŶƚĞ Ă ŵĂƚƌŝǌ ĚŽƐ ƚĞƌŵŽƐ ŝŶĚĞƉĞŶĚĞŶƚĞƐ Ġ ĂƋƵĞůĂ ƋƵĞ ĂƉƌĞƐĞŶƚĂ ŽƐ ƌĞƐƵůƚĂĚŽƐ ĚĞ ĐĂĚĂ
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;ĂͿ −3

;ďͿ −6

;ĐͿ 6
;ĚͿ 3

R͗ IƐŽůĞŵŽƐ x ŶĂ ƉƌŝŵĞŝƌĂ ĞƋƵĂĕĆŽ͗

x− y 1

x y+ 1.

SƵďƐƟƚƵŝŶĚŽ ĞƐƐĞ ǀĂůŽƌ ŶĂ ƷůƟŵĂ ĞƋƵĂĕĆŽ͗

2x+ kz 2

2(y+ 1) + kz 2

2y+ 2+ kz 2

2y+ kz 0.

FŝĐĂŵŽƐ ĞŶƚĆŽ ĐŽŵ Ž ƐĞŐƵŝŶƚĞ ƐŝƐƚĞŵĂ͗

{

y+ 3z 1

2y+ kz 0

MƵůƟƉůŝĐĂŶĚŽ Ă ƉƌŝŵĞŝƌĂ ĞƋƵĂĕĆŽ ƉŽƌ −2͗

{

−2y− 6z −2

2y+ kz 0

SŽŵĂŶĚŽ ĂƐ ĚƵĂƐ ĞƋƵĂĕƁĞƐ͗

−6z+ kz −2+ 0

(−6+ k) · z −2

z
−2

−6+ k
.

á ƷŶŝĐĂ ĨŽƌŵĂ ĚĞ z ŶĆŽ ĞǆŝƐƟƌ Ġ ƐĞ Ž ĚĞŶŽŵŝŶĂĚŽƌ ĚĂ ĨƌĂĕĆŽ ĞŶĐŽŶƚƌĂĚĂ ĨŽƌ ŶƵůŽ͘ LŽŐŽ͗

−6+ k 0

k 6.
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���;ESSAͲϮϬϭϬͿ QUESTÃO ϱ

UŵĂ ƉĞƐƐŽĂ ĚĞƐĞũĂ ƚŽƚĂůŝǌĂƌ Ă ƋƵĂŶƟĂ ĚĞ RΨ600, 00 ƵƟůŝǌĂŶĚŽ ĐĠĚƵůĂƐ ĚĞ Ƶŵ͕ ĚĞǌ Ğ ǀŝŶƚĞ ƌĞĂŝƐ͕
ŶƵŵ ƚŽƚĂů ĚĞ 49 ĐĠĚƵůĂƐ͕ ĚĞ ŵŽĚŽ ƋƵĞ Ă ĚŝĨĞƌĞŶĕĂ ĞŶƚƌĞ ĂƐ ƋƵĂŶƟĚĂĚĞƐ ĚĞ ĐĠĚƵůĂƐ ĚĞ ĚĞǌ Ğ ĚĞ Ƶŵ
ƌĞĂů ƐĞũĂ ŝŐƵĂů Ă ŶŽǀĞ ƵŶŝĚĂĚĞƐ͘ NĞƐƐĞ ĐĂƐŽ͕ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ĐĠĚƵůĂƐ ĚĞ ǀŝŶƚĞ ƌĞĂŝƐ ĚĞ ƋƵĞ Ă ƉĞƐƐŽĂ
ƉƌĞĐŝƐĂƌĄ ƐĞƌĄ ŝŐƵĂů Ă͗

;ĂͿ 10
;ďͿ 19
;ĐͿ 20
;ĚͿ 21
;ĞͿ 29

R͗ CŚĂŵĂƌĞŝ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ŶŽƚĂƐ ĚĞ Ƶŵ ƌĞĂů ĚĞ u͕ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ŶŽƚĂƐ ĚĞ ĚĞǌ ƌĞĂŝƐ ĚĞ d Ğ Ă
ƋƵĂŶƟĚĂĚĞ ĚĞ ŶŽƚĂƐ ĚĞ ǀŝŶƚĞ ƌĞĂŝƐ ĚĞ v͘ CŽŵŽ ƐĆŽ 49 ĐĠĚƵůĂƐ͕ Ă ƐŽŵĂ ĚĞƐƐĂƐ ƚƌġƐ ƋƵĂŶƟĚĂĚĞ
ƌĞƐƵůƚĂ Ğŵ 49͕ ŝƐƚŽ Ġ͗

u+ d+ v 49.

áŐŽƌĂ͕ ǀĂŵŽƐ ă ŝŶƚĞƌƉƌĞƚĂĕĆŽ ĚŽƐ RΨ600, 00͘ CĂĚĂ ŶŽƚĂ ƚĞŵ Ƶŵ ǀĂůŽƌ͕ ĐŽƌƌĞƚŽ͍ EŶƚĆŽ ĚĞǀĞŵŽƐ
ƐŽŵĂƌ Ž ƉƌŽĚƵƚŽ ĚĂ ƋƵĂŶƟĚĂĚĞ ŝŶĚŝǀŝĚƵĂů ĚĞ ĐĂĚĂ ŶŽƚĂ ƉĞůŽ ƐĞƵ ƌĞƐƉĞĐƟǀŽ ǀĂůŽƌ ƉĂƌĂ ƉŽĚĞƌŵŽƐ
ĂůĐĂŶĕĂƌ Ž ǀĂůŽƌ ƚŽƚĂů͘ FŝĐĂŵŽƐ ĞŶƚĆŽ ĐŽŵ͗

1u+ 10d+ 20v 600.

O ƉƌŽďůĞŵĂ ƚĂŵďĠŵ ĂĮƌŵĂ ƋƵĞ Ă ĚŝĨĞƌĞŶĕĂ ĞŶƚƌĞ ĂƐ ƋƵĂŶƟĚĂĚĞ ĚĞ ĐĠĚƵůĂƐ ĚĞ ĚĞǌ Ğ ĚĞ Ƶŵ ƌĞĂů ƚĞŵ
ĚĞ ƐĞƌ ŝŐƵĂů Ă 9͖ ŝƐƐŽ ƉŽĚĞ ƐĞƌ ĞƋƵĂĐŝŽŶĂĚŽ ĚĂ ƐĞŐƵŝŶƚĞ ĨŽƌŵĂ͗

d− u 9.
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TĞŵŽƐ ĞŶƚĆŽ Ž ƐĞŐƵŝŶƚĞ ƐŝƐƚĞŵĂ ůŝŶĞĂƌ͗















u+ d+ v 49

1u+ 10d+ 20v 600

d− u 9

.

QƵĞƌĞŵŽƐ ĐĂůĐƵůĂƌ v͕ ŝƐƚŽ Ġ͕ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ĐĠĚƵůĂƐ ĚĞ ǀŝŶƚĞ ƌĞĂŝƐ͘ VĂŵŽƐ ĞŶƚĆŽ ĂŽƐ ĐĄůĐƵůŽƐ͘
Eŵ ƉƌŝŵĞŝƌŽ ůƵŐĂƌ͕ ĚĂ ƷůƟŵĂ ĞƋƵĂĕĆŽ͕ ƉŽĚĞŵŽƐ ŝƐŽůĂƌ d͘ VĞũĂ͗

d− u 9

d u+ 9.

áŐŽƌĂ͕ ƐƵďƐƟƚƵĂŵŽƐ ĞƐƐĞ d ŶĂƐ ĚƵĂƐ ĞƋƵĂĕƁĞƐ͘ SƵďƐƟƚƵŝŶĚŽ ŶĂ ƉƌŝŵĞŝƌĂ͗

u+ d+ v 49

u+ u+ 9+ v 49

2u+ v 40.

SƵďƐƟƚƵŝŶĚŽ ŶĂ ƐĞŐƵŶĚĂ͗

u+ 10d+ 20v 600

u+ 10 · (u+ 9) + 20v 600

u+ 10u+ 90+ 20v 600

11u+ 20v 510.

TĞŵŽƐ ĞŶƚĆŽ Ƶŵ ŶŽǀŽ ƐŝƐƚĞŵĂ͕ ĚĞƐƐĂ ǀĞǌ ĐŽŵ ĂƉĞŶĂƐ ĚƵĂƐ ŝŶĐſŐŶŝƚĂƐ͗

{

2u+ v 40

11u+ 20v 510
.

MƵůƟƉůŝĐĂŶĚŽ Ă ƉƌŝŵĞŝƌĂ ĞƋƵĂĕĆŽ ƉŽƌ −11 Ğ Ă ƐĞŐƵŶĚĂ ƉŽƌ 2͗

{

−22u+−11v −440

22u+ 40v 1020
.

SŽŵĂŶĚŽ ĂƐ ĚƵĂƐ ĞƋƵĂĕƁĞƐ͕ ŽďƚĞŵŽƐ͗
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TĞŵŽƐ ĞŶƚĆŽ Ž ƐĞŐƵŝŶƚĞ ƐŝƐƚĞŵĂ ůŝŶĞĂƌ͗















a+ b+ c 555

a 3b− 25

b 2c+ 10

.

VĂŵŽƐ ĞŶƚĆŽ ĂŽ ĐĄůĐƵůŽ ĚĂƐ ǀĂƌŝĄǀĞŝƐ͕ ŝƐƚŽ Ġ͕ ĚĂƐ ŝŶĐſŐŶŝƚĂƐ͘ Eŵ ƉƌŝŵĞŝƌŽ ůƵŐĂƌ͕ ĚĂ ƷůƟŵĂ ĞƋƵĂĕĆŽ
ǀĞŵŽƐ ƋƵĞ b ũĄ ĞƐƚĄ ŝƐŽůĂĚŽ͘ SƵďƐƟƚƵŝŶĚŽ ŶĂ ƉƌŝŵĞŝƌĂ͗

a+ b+ c 555

a+ 2c+ 10+ c 555

a+ 3c 545.

SƵďƐƟƚƵŝŶĚŽ ŶĂ ƐĞŐƵŶĚĂ͗

a 3b− 25

a 3 · (2c+ 10) − 25

a 6c+ 30− 25

a− 6c 5.

TĞŵŽƐ ĞŶƚĆŽ Ƶŵ ŶŽǀŽ ƐŝƐƚĞŵĂ͕ ĚĞƐƐĂ ǀĞǌ ĐŽŵ ĂƉĞŶĂƐ ĚƵĂƐ ŝŶĐſŐŶŝƚĂƐ͗

{

a+ 3c 545

a− 6c 5
.

MƵůƟƉůŝĐĂŶĚŽ Ă ƐĞŐƵŶĚĂ ĞƋƵĂĕĆŽ ƉŽƌ −1͗

{

a+ 3c 545

−a+ 6c −5
.

SŽŵĂŶĚŽ ĂƐ ĚƵĂƐ ĞƋƵĂĕƁĞƐ͕ ŽďƚĞŵŽƐ͗

3c+ 6c 545− 5

9c 540

c 60.

CĂƌůŽƐ ƚĞŵ͕ ƉŽƌƚĂŶƚŽ͕ 60 ĮŐƵƌŝŶŚĂƐ͘ áĐŚĂŶĚŽ͕ ĂŐŽƌĂ͕ Ă ƋƵĂŶƟĚĂĚĞ ĚĞ ĮŐƵƌŝŶŚĂƐ ĚĞ áďĞů͗
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���;EEARͲϮϬϬϭͿ QUESTÃO ϵ

O ƐŝƐƚĞŵĂ ůŝŶĞĂƌ















x+ y 0

y+ z 0

y+mz 0

Ġ ŝŶĚĞƚĞƌŵŝŶĂĚŽ ƉĂƌĂ

;ĂͿ ŶĞŶŚƵŵm ƌĞĂů͘
;ďͿ ƚŽĚŽm ƌĞĂů͘
;ĐͿ m 0

;ĚͿ m 1

R͗ TƌĂƚĂͲƐĞ ĚĞ Ƶŵ ƐŝƐƚĞŵĂ ŚŽŵŽŐġŶĞŽ͖ ƉŽƌƚĂŶƚŽ͕ ƉĞůŽ ŵĞŶŽƐ Ă ƐŽůƵĕĆŽ ƚƌŝǀŝĂů ĚĞǀĞƌĄ ƚĞƌ͘ PĂƌĂ ƋƵĞ
ƐĞũĂ ŝŶĚĞƚĞƌŵŝŶĂĚŽ͕ ĚĞǀĞƌĞŵŽƐ ĞŶĐŽŶƚƌĂƌ ƉĞůŽ ŵĞŶŽƐ ŵĂŝƐ ƵŵĂ ƐŽůƵĕĆŽ͘ VĂŵŽƐ ĨĂǌĞƌ ĂůŐƵŵĂƐ
ĐŽŶƚĂƐ Ă Įŵ ĚĞ ĐŚĞŐĂƌŵŽƐ Ă ĂůŐƵŵĂ ĐŽŶĐůƵƐĆŽ͘
DĂ ƉƌŝŵĞŝƌĂ ĞƋƵĂĕĆŽ͕ ƚĞŵŽƐ͗

x+ y 0

y −x.

áŐŽƌĂ ƐƵďƐƟƚƵŝƌĞŵŽƐ ŶĂƐ ĚƵĂƐ ĞƋƵĂĕƁĞƐ ƌĞƐƚĂŶƚĞƐ͘ SƵďƐƟƚƵŝŶĚŽ ŶĂ ƐĞŐƵŶĚĂ͗

y+ z 0

−x+ z 0

z x.

SƵďƐƟƚƵŝŶĚŽ ŶĂ ƚĞƌĐĞŝƌĂ͗

y+mz 0

−x+mx 0

mx x.

SĞ x 0͕ ŶĆŽ ŝŵƉŽƌƚĂ Ž ǀĂůŽƌ ĚĞm͘ SĞ x ̸ 0͗

mx x

m
x

x

m 1.
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ax+ by c

by −ax+ c

y −
a

b
x+

c

b
.

FŽƌŵĂŵŽƐ ĞŶƚĆŽ Ă ĞƋƵĂĕĆŽ ƌĞĚƵǌŝĚĂ ĚĂ ƌĞƚĂ͘ O ƚĞƌŵŽ−
a

b
Ġ Ž ƋƵĞ ĐŚĂŵĂŵŽƐ ĚĞ ĐŽĞĮĐŝĞŶƚĞ

ĂŶŐƵůĂƌ Ğ Ž ƚĞƌŵŽ c

b
Ġ Ž ĐŚĂŵĂĚŽ ĐŽĞĮĐŝĞŶƚĞ ůŝŶĞĂƌ͘ FĂĕĂŵŽƐ ĂŐŽƌĂ Ž ŵĞƐŵŽ ƉĂƌĂ Ă ŽƵƚƌĂ ĞƋƵĂĕĆŽ͗

px+ qy d

qy −px+ d

y −
p

q
x+

d

q
.

PĂƌĂ ƋƵĞ Ž ƐŝƐƚĞŵĂ ƐĞũĂ ŝŶĚĞƚĞƌŵŝŶĂĚŽ͕ ďĂƐƚĂ ƋƵĞ ŽƐ ĐŽĞĮĐŝĞŶƚĞƐ ĂŶŐƵůĂƌĞƐ ĚĂƐ ƌĞƚĂƐ ƐĞũĂŵ ŝŐƵĂŝƐ Ğ
ƋƵĞ ŽƐ ĐŽĞĮĐŝĞŶƚĞƐ ůŝŶĞĂƌĞƐ ƚĂŵďĠŵ͘ FĂĕĂŵŽƐ ĞŶƚĆŽ Ă ŝŐƵĂůĚĂĚĞ ĞŶƚƌĞ ŽƐ ĐŽĞĮĐŝĞŶƚĞƐ ůŝŶĞĂƌĞƐ͗

c

b

d

q

cq bd

q
bd

c
.

áŐŽƌĂ ĨĂĕĂŵŽƐ Ă ŝŐƵĂůĚĂĚĞ ĞŶƚƌĞ ŽƐ ĐŽĞĮĐŝĞŶƚĞƐ ĂŶŐƵůĂƌĞƐ͗

−
a

b
−
p

q
a

b

p

q

aq bp

a ·
bd

c
bp

abd cbp

ad cp

p
da

c
.
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2x+ x 1− 4

3x −3

x −1.

EŶĐŽŶƚƌĂŶĚŽ y͗

x− y −4

−1− y −4

1+ y 4

y 3.

O ĐŽŶũƵŶƚŽͲƐŽůƵĕĆŽ ĚĞƐƐĞ ƐŝƐƚĞŵĂ Ġ ĞŶƚĆŽ {(−1, 3)}͘ SƵďƐƟƚƵŝŶĚŽ ĞƐƐĂ ƐŽůƵĕĆŽ ŶŽ ƉƌŝŵĞŝƌŽ ƐŝƐƚĞŵĂ͗

{

ax+ 2y −1

3x+ by 3
.

PĂƌĂ Ă ƉƌŝŵĞŝƌĂ ĞƋƵĂĕĆŽ͗

ax+ 2y −1

a · (−1) + 2 · 3 −1

−a+ 6 −1

a 7.

PĂƌĂ Ă ƐĞŐƵŶĚĂ ĞƋƵĂĕĆŽ͗

3x+ by 3

3 · (−1) + b · 3 3

−3+ 3b 3

3b 6

b 2.

LŽŐŽ a+ b 9͘
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JŽƐĠ Ğ PĞĚƌŽ͗ 87ŬŐ
JŽƐĠ Ğ MĂƌŝĂ͗ 123ŬŐ
MĂƌŝĂ Ğ PĞĚƌŽ͗ 66ŬŐ
DŝĂŶƚĞ ĚĞƐƐĞƐ ƌĞƐƵůƚĂĚŽƐ͕ ƉŽĚĞͲƐĞ ĐŽŶĐůƵŝƌ ƋƵĞ

;ĂͿ ĐĂĚĂ Ƶŵ ĚĞůĞƐ ƉĞƐĂ ŵĞŶŽƐ ƋƵĞ 60ŬŐ͘
;ďͿ ĚŽŝƐ ĚĞůĞƐ ƉĞƐĂŵ ŵĂŝƐ ƋƵĞ 60ŬŐ͘
;ĐͿ JŽƐĠ Ġ ŵĂŝƐ ƉĞƐĂĚŽ ƋƵĞ MĂƌŝĂ Ğ PĞĚƌŽ ũƵŶƚŽƐ͘
;ĚͿ MĂƌŝĂ Ġ Ă ŵĂŝƐ ƉĞƐĂĚĂ ĚŽƐ ƚƌġƐ͘
;ĞͿ Ž ƉĞƐŽ ĚĞ MĂƌŝĂ Ġ Ă ŵĠĚŝĂ ĂƌŝƚŵĠƟĐĂ ĚŽƐ ƉĞƐŽƐ ĚĞ JŽƐĠ Ğ PĞĚƌŽ͘

R͗ CŚĂŵĂƌĞŝ ĚĞ j Ž ƉĞƐŽϭ ĚĞ JŽƐĠ͕ ĚĞ p Ž ƉĞƐŽ ĚĞ PĞĚƌŽ Ğm Ž ƉĞƐŽ ĚĞ MĂƌŝĂ͘ DĞ ĂĐŽƌĚŽ ĐŽŵ ĂƐ
ŝŶĨŽƌŵĂĕƁĞƐ ĂƉƌĞƐĞŶƚĂĚĂƐ ƉĞůŽ ƉƌŽďůĞŵĂ͕ ƉŽĚĞŵŽƐ ŵŽŶƚĂƌ Ž ƐĞŐƵŝŶƚĞ ƐŝƐƚĞŵĂ͗















j+ p 87

j+m 123

m+ p 66

RĞƐŽůǀĂŵŽƐ ĞƐƐĞ ƐŝƐƚĞŵĂ ĚĞ ƵŵĂ ĨŽƌŵĂ ĂůƚĞƌŶĂƟǀĂ͘ PƌŝŵĞŝƌŽ͕ ƐŽŵĞŵŽƐ ƚŽĚĂƐ ĂƐ ĞƋƵĂĕƁĞƐ͗

j+ p+ j+m+m+ p 87+ 123+ 66

2j+ 2m+ 2p 276

j+m+ p 138

j+m
︸ ︷︷ ︸

123

+ p 138

123+ p 138

p 15.

PĞĚƌŽ ƉĞƐĂ͕ ĞŶƚĆŽ 15ŬŐ͘ áĐŚĂŶĚŽ Ž ƉĞƐŽ ĚĞ JŽƐĠ͗

j+ p 87

j+ 15 87

j 87− 15

j 72.

ϭPĞƌŵŝƚŽͲŵĞ ĂƋƵŝ ĐŚĂŵĂƌ ĚĞ ƉĞƐŽ Ă ŵĂƐƐĂ ĚŽƐ ŝŶĚŝǀşĚƵŽƐ͕ ŵĞƐŵŽ ƋƵĞ ƐĂŝďĂŵŽƐ ƋƵĞ Ă ĚĞĮŶŝĕĆŽ İƐŝĐĂ ĚĞ ƉĞƐŽ ŶĆŽ Ġ Ă ŵĞƐŵĂ ƋƵĞ Ă ĚĞĮŶŝĕĆŽ ĚĞ ŵĂƐƐĂ͘
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10d+ 20l+ 15e 122

15d+ 10l+ 20e 114

20d+ 10l+ 10e 108

IƐŽůĞŵŽƐ 10l ŶĂ ƐĞŐƵŶĚĂ ĞƋƵĂĕĆŽ͗

15d+ 10l+ 20e 114

10l 114− 15d− 20e.

SƵďƐƟƚƵŝƌĞŵŽƐ ĂŐŽƌĂ ĞƐƐĞ ƌĞƐƵůƚĂĚŽ ŶĂ ƉƌŝŵĞŝƌĂ Ğ ŶĂ ƚĞƌĐĞŝƌĂ ĞƋƵĂĕĆŽ͘ SƵďƐƟƚƵŝŶĚŽ ŶĂ ƉƌŝŵĞŝƌĂ͗

10d+ 20l+ 15e 122

10d+ 2 · 10l+ 15e 122

10d+ 2 · (114− 15d− 20e) + 15e 122

10d+ 228− 30d− 40e+ 15e 122

−20d− 25e 122− 228

−20d− 25e −106

20d+ 25e 106.

SƵďƐƟƚƵŝŶĚŽ ŶĂ ƚĞƌĐĞŝƌĂ͗

20d+ 10l+ 10e 108

20d+ 114− 15d− 20e+ 10e 108

5d− 10e 108− 114

5d− 10e −6.

O ƐŝƐƚĞŵĂ ĂƚƵĂů ĮĐĂ ĞŶƚĆŽ͗

{

20d+ 25e 106

5d− 10e −6
.

MƵůƟƉůŝĐĂŶĚŽ Ă ƐĞŐƵŶĚĂ ĞƋƵĂĕĆŽ ƉŽƌ −4͗

{

20d+ 25e 106

−20d+ 40e 24
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;ĂͿ ƉŽƐƐşǀĞů Ğ ĚĞƚĞƌŵŝŶĂĚŽ ƉĂƌĂ ƚŽĚŽ a ̸
1

2
͘

;ďͿ ƉŽƐƐşǀĞů Ğ ŝŶĚĞƚĞƌŵŝŶĂĚŽ ƉĂƌĂ Ă ƌĞĂů ƋƵĂůƋƵĞƌ͘
;ĐͿ ŝŵƉŽƐƐşǀĞů ƉĂƌĂ a −

1

2
͘

;ĚͿ ƉŽƐƐşǀĞů Ğ ŝŶĚĞƚĞƌŵŝŶĂĚŽ ƉĂƌĂ a 1

2
͘

;ĞͿ ŝŵƉŽƐƐşǀĞů ƉĂƌĂ a 1

2
͘

R͗ BŽŵ͕ ƚĞƌĞŵŽƐ ĚĞ ĚŝƐĐƵƟƌ ĞƐƐĞ ƐŝƐƚĞŵĂ͕ ĚĂĚŽ ƋƵĞ ĂƐ ŽƉĕƁĞƐ ŶĆŽ ƐĆŽ ƐŝŵƉůĞƐ ǀĞƌŝĮĐĂĕƁĞƐ
ŶƵŵĠƌŝĐĂƐ͘ VĂŵŽƐ ůĄ ĞŶƚĆŽ͘ TƌĂƚĂͲƐĞ ĚĞ Ƶŵ ƐŝƐƚĞŵĂ ĐŽŵ ƚƌġƐ ǀĂƌŝĄǀĞŝƐ͕ ĐĞƌƚŽ͍ IƐŽůĞŵŽƐ z ŶĂ ƷůƟŵĂ
ĞƋƵĂĕĆŽ͗

y− z 2

z y− 2.

áŐŽƌĂ͕ ǀĂŵŽƐ ƐƵďƐƟƚƵŝƌ z ŶĂ ƐĞŐƵŶĚĂ ĞƋƵĂĕĆŽ͗

x+ 2z 0

x+ 2 · (y− 2) 0

x+ 2y− 4 0

x+ 2y 4.

O ƐŝƐƚĞŵĂ ĮĐĂ ĞŶƚĆŽ ĚĂ ƐĞŐƵŝŶƚĞ ĨŽƌŵĂ͗

{

ax+ y −1

x+ 2y 4
.

MƵůƟƉůŝƋƵĞ Ă ƉƌŝŵĞŝƌĂ ĞƋƵĂĕĆŽ ƉŽƌ −1͗

{

−2ax− 2y 2

x+ 2y 4
.

SŽŵĂŶĚŽ ĂƐ ĚƵĂƐ ĞƋƵĂĕƁĞƐ͗

−2ax+ x 2+ 4

(−2a+ 1)x 6

x
6

−2a+ 1
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O ƉƌŽďůĞŵĂ ƉĞĚĞ 14s+ 8g+ 2o͕ ŶĆŽ ƉŽĚĞŵŽƐ ŶŽƐ ĞƐƋƵĞĐĞƌ ĚŝƐƐŽ͘ BŽŵ͕ ǀĂŵŽƐ ůĄ͘ VŽƵ
ŝŶŝĐŝĂůŵĞŶƚĞ ĚŝǀŝĚŝƌ Ă ƉƌŝŵĞŝƌĂ ĞƋƵĂĕĆŽ ƚŽĚĂ ƉŽƌ 4͗















4s+ 2g+ o 24

5s+ 4g+ 3o 38

16s+ 4g+ o 78

.

IƐŽůĂŶĚŽ o ŶĂ ƉƌŝŵĞŝƌĂ ĞƋƵĂĕĆŽ͗

4s+ 2g+ o 24

o 24− 4s− 2g.

SƵďƐƟƚƵŝŶĚŽ ŶĂ ƐĞŐƵŶĚĂ ĞƋƵĂĕĆŽ͗

5s+ 4g+ 3o 38

5s+ 4g+ 3 · (24− 4s− 2g) 38

5s+ 4g+ 72− 12s− 6g 38

−7s− 2g 38− 72

7s+ 2g 34.

SƵďƐƟƚƵŝŶĚŽ ŶĂ ƚĞƌĐĞŝƌĂ ĞƋƵĂĕĆŽ͗

16s+ 4g+ o 78

16s+ 4g+ 24− 4s− 2g 78

12s+ 2g 78− 24

12s+ 2g 54.

FŝĐĂŵŽƐ ĞŶƚĆŽ ĐŽŵ Ž ƐĞŐƵŝŶƚĞ ƐŝƐƚĞŵĂ͗

{

7s+ 2g 34

12s+ 2g 54
.

SƵďƚƌĂŝŶĚŽ ĂƐ ĚƵĂƐ ĞƋƵĂĕƁĞƐ ŽďƚĞŵŽƐ͗

Ismael de Paula dos Santos, Italo Marinho Sá Barreto

Aula 05

Matemática II p/ Escola de Sargentos das Armas (EsSA) Com videoaulas - Pós-Edital

www.estrategiaconcursos.com.br

5

     





Eŵ Ƶŵ ŐƌƵƉŽ ĚĞ ƚƌġƐ ĐƌŝĂŶĕĂƐ ĚĞ ŝĚĂĚĞƐ ĚŝĨĞƌĞŶƚĞƐ ĨŽŝ ŶŽƚĂĚŽ ƋƵĞ Ă ƐŽŵĂ ĚĂƐ ĚƵĂƐ ŝĚĂĚĞƐŵĞŶŽƌĞƐ
ŵĞŶŽƐ ĂŵĂŝŽƌ Ġ ŝŐƵĂů Ă 2 ĂŶŽƐ Ğ ƋƵĞ ĂŵĞŶŽƌ ŝĚĂĚĞŵĂŝƐ Ž ĚŽďƌŽ ĚĂŵĂŝŽƌ Ġ ŝŐƵĂů Ă 28 ĂŶŽƐ͘ áƐ ŝĚĂĚĞƐ
ƐĆŽ ŶƷŵĞƌŽƐ ŝŶƚĞŝƌŽƐ ƉŽƐŝƟǀŽƐ͘ DĞŶƚƌĞ ƚŽĚĂƐ ĂƐ ƉŽƐƐŝďŝůŝĚĂĚĞƐ͕ ĞǆŝƐƚĞ ƵŵĂ Ğŵ ƋƵĞ Ă ƐŽŵĂ ĚĂƐ ŝĚĂĚĞƐ
ĚĂƐ ĐƌŝĂŶĕĂƐ Ġ Ă ŵĂŝŽƌ ƉŽƐƐşǀĞů͕ ŽďƐĞƌǀĂŶĚŽͲƐĞ ƐĞŵƉƌĞ Ž ĨĂƚŽ ĚĞ ĂƐ ĐƌŝĂŶĕĂƐ ƚĞƌĞŵ ŝĚĂĚĞƐ ĚŝĨĞƌĞŶƚĞƐ͘
EƐƐĂ ƐŽŵĂ͕ Ğŵ ĂŶŽƐ͕ Ġ

;ĂͿ 20
;ďͿ 22
;ĐͿ 24
;ĚͿ 26
;ĞͿ 28

R͗ VĂŵŽƐ ĚŝǌĞƌ ƋƵĞ ĞƐƐĂƐ ŝĚĂĚĞƐ ƐĞũĂŵ a͕ b Ğ c͕ Ğŵ ŽƌĚĞŵ ĐƌĞƐĐĞŶƚĞ ĚĞ ŝĚĂĚĞƐ͘ DĂş͕ Ă ƉƌŝŵĞŝƌĂ
ĞƋƵĂĕĆŽ Ă ƐĞƌ ĚĞĚƵǌŝĚĂ Ġ͗

a+ b− c 2.

á ƐĞŐƵŶĚĂ ĞƋƵĂĕĆŽ͕ ƌĞĨĞƌĞŶƚĞ ĂŽ ƚƌĞĐŚŽ Ğŵ ƋƵĞ ĞůĞ Ěŝǌ ƋƵĞ Ă ŵĞŶŽƌ ŝĚĂĚĞ ŵĂŝƐ Ž ĚŽďƌŽ ĚĂ ŵĂŝŽƌ Ġ
ŝŐƵĂů Ă 28 ĂŶŽƐ͕ Ġ͗

a+ 2c 28.

OďƟǀĞŵŽƐ ĞŶƚĆŽ Ž ƐĞŐƵŝŶƚĞ ƐŝƐƚĞŵĂ͗

{

a+ b− c 2

a+ 2c 28
.

IƐŽůĂŶĚŽ a ŶĞƐƐĂ ƷůƟŵĂ ĞƋƵĂĕĆŽ͗

a+ 2c 28

a 28− 2c.

SƵďƐƟƚƵŝŶĚŽ ŶĂ ƉƌŝŵĞŝƌĂ͗
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a+ b− c 2

28− 2c+ b− c 2

b− 3c 2− 28

b− 3c −26

b 3c− 26.

OďƟǀĞŵŽƐ ĞŶƚĆŽ Ž ƐĞŐƵŝŶƚĞ ĐŽŶũƵŶƚŽͲƐŽůƵĕĆŽ͗ {(a,b, c)} {28− 2c, 3c− 26, c}, c ∈ Z͘ QƵĞƌĞŵŽƐ
ƋƵĞ Ă ƐŽŵĂ ĚĂƐ ŝĚĂĚĞƐ ƐĞũĂ Ă ŵĂŝŽƌ ƉŽƐƐşǀĞů͕ ĞŶƚĆŽ͕ ǀĂŵŽƐ ĐŽŵĞĕĂƌ Ă ĞŶĐŽŶƚƌĂƌ ĂƐ ůŝŵŝƚĂĕƁĞƐ ĚĞ c͘
UŵĂ ĚĂƐ ĐƌŝĂŶĕĂƐ͕ Ă ĚĞ ŝĚĂĚĞ a͕ ƚĞŵ 28− 2c ĚĞ ŝĚĂĚĞ͘ IĚĂĚĞƐ ƚġŵ ĚĞ ƐĞƌ ƉŽƐŝƟǀĂƐ͕ ůŽŐŽ͗

28− 2c > 0

−2c > −28

2c < 28

c < 14.

VĞũĂ ĞŶƚĆŽ ƋƵĞ c ŶĆŽ ĐŚĞŐĂ Ă ĂůĐĂŶĕĂƌ Ž ǀĂůŽƌ 14͘ á ŽƵƚƌĂ ĐƌŝĂŶĕĂ͕ Ă ƋƵĞ ƚĞŵ ŝĚĂĚĞ b͕ ƚĂŵďĠŵ ƚĞŵ
ĚĞ ƚĞƌ ŝĚĂĚĞ ƉŽƐŝƟǀĂ͘ RĞƐŽůǀĞŶĚŽ Ă ŝŶĞƋƵĂĕĆŽ͗

3c− 26 > 0

3c > 26

c >
26

3
≈ 8, 6

c ≥ 9.

PĂƌĂ ĐƵŵƉƌŝƌ ĞƐƐĂƐ ĚƵĂƐ ĐŽŶĚŝĕƁĞƐ͕ c ĚĞǀĞ ĂƐƐƵŵŝƌ ĂůŐƵŵ ĚĞƐƐĞƐ ǀĂůŽƌĞƐ͗ {9, 10, 11, 12, 13}͘
VĞũĂŵŽƐ ĐŽŵŽ ĮĐĂƌĆŽ ĐĂĚĂ ƵŵĂ ĚĂƐ ŝĚĂĚĞƐ͗

MĞŶŽƌ ŝĚĂĚĞ MĠĚŝĂ ŝĚĂĚĞ MĂŝŽƌ ŝĚĂĚĞ
FſƌŵƵůĂƐ ĞŶĐŽŶƚƌĂĚĂƐ 28− 2c 3c− 26 c

c 9 10 1 9

c 10 8 4 10

c 11 6 7 11

c 12 4 10 12

c 13 2 13 13
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;ĐͿ 20
;ĚͿ 25
;ĞͿ 30

���;ESPCEXͲϮϬϬϵͿ QUESTÃO ϯϮ

Uŵ ŝŶǀĞƐƟĚŽƌ ƉŽƐƐƵŝ ĂĕƁĞƐ ĚĂƐ ĐŽŵƉĂŶŚŝĂƐA͕ B ĞC͘ á ƚĂďĞůĂ ĂďĂŝǆŽ ĨŽƌŶĞĐĞ͕ Ğŵ 3 ĚŝĂƐ ĐŽŶƐĞĐƵͲ
ƟǀŽƐ͕ ĂƐ ǀĂƌŝĂĕƁĞƐ͕ Ğŵ RĞĂŝƐ͕ ĚŽƐ ǀĂůŽƌĞƐ ĚĂƐ ĂĕƁĞƐ Ğ Ž ůƵĐƌŽ ŽďƟĚŽ Ğŵ ĐĂĚĂ ĚŝĂ͕ ƚĂŵďĠŵ Ğŵ RĞĂŝƐ͘
OƐ ǀĂůŽƌĞƐ ŶĞŐĂƟǀŽƐ ĐŽƌƌĞƐƉŽŶĚĞŵ Ă ĚĞƐǀĂůŽƌŝǌĂĕƁĞƐ͕ Ğ ŽƐ ǀĂůŽƌĞƐ ƉŽƐŝƟǀŽƐ Ă ǀĂůŽƌŝǌĂĕƁĞƐ͘

SĂďĞŶĚŽ ƋƵĞ Ž ŝŶǀĞƐƟĚŽƌ ŶĆŽ ĐŽŵƉƌŽƵ ŶĞŵ ǀĞŶĚĞƵ ĂĕƁĞƐ ŶĞƐƐĞƐ ĚŝĂƐ͕ ƉŽĚĞͲƐĞ ĂĮƌŵĂƌ ƋƵĞ Ă
ƐŽŵĂ ĚĂƐ ƋƵĂŶƟĚĂĚĞƐ ĚĞ ĂĕƁĞƐ ĚĂƐ ĐŽŵƉĂŶŚŝĂƐA͕ B Ğ C ƋƵĞ ĞůĞ ƉŽƐƐƵŝ Ġ

;ĂͿ 700
;ďͿ 600
;ĐͿ 550
;ĚͿ 400
;ĞͿ 350

���;ESPCEXͲϮϬϭϬͿ QUESTÃO ϯϯ

PĂƌĂ ƋƵĞ Ž ƐŝƐƚĞŵĂ ůŝŶĞĂƌ

{

2x+ y 5

ax+ 2y b
ƐĞũĂ ƉŽƐƐşǀĞů Ğ ŝŶĚĞƚĞƌŵŝŶĂĚŽ͕ Ž ǀĂůŽƌ ĚĞ a+ b Ġ͗

;ĂͿ −1

;ďͿ 4
;ĐͿ 9
;ĚͿ 14
;ĞͿ 19

���;ESPCEXͲϮϬϭϭͿ QUESTÃO ϯϰ
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á ĮŐƵƌĂ ĂďĂŝǆŽ Ġ ĨŽƌŵĂĚĂ ƉŽƌ ƵŵĚŝƐƉŽƐŝƟǀŽ ĚĞ ĨŽƌŵĂ ƚƌŝĂŶŐƵůĂƌ ĞŵƋƵĞ͕ ŶŽƐ ǀĠƌƟĐĞƐ Ğ ŶŽƐ ƉŽŶƚŽƐ
ŵĠĚŝŽƐ ĚŽƐ ůĂĚŽƐ͕ ĞƐƚĆŽ ƌĞƉƌĞƐĞŶƚĂĚŽƐ ĂůŐƵŶƐ ǀĂůŽƌĞƐ͕ ŶĞŵ ƚŽĚŽƐ ĐŽŶŚĞĐŝĚŽƐ͘ SĂďĞͲƐĞ ƋƵĞ Ă ƐŽŵĂ
ĚŽƐ ǀĂůŽƌĞƐ ĐŽƌƌĞƐƉŽŶĚĞŶƚĞƐ Ă ĐĂĚĂ ůĂĚŽ ĚŽ ƚƌŝąŶŐƵůŽ Ġ ƐĞŵƉƌĞ 24͘

áƐƐŝŵ͕ Ž ǀĂůŽƌ ŶƵŵĠƌŝĐŽ ĚĂ ĞǆƉƌĞƐƐĆŽ x− y · z Ġ

;ĂͿ −2

;ďͿ −1

;ĐͿ 2
;ĚͿ 5
;ĞͿ 10

���;ESPCEXͲϮϬϭϱͿ QUESTÃO ϯϱ

PĂƌĂ ƋƵĞ Ž ƐŝƐƚĞŵĂ ůŝŶĞĂƌ















x+ y+ az 1

x+ 2y+ z 2

2x+ 5y− 3z b

͕ Ğŵ ƋƵĞ a Ğ b ƐĆŽ ƌĞĂŝƐ͕ ƐĞũĂ ƉŽƐƐşǀĞů Ğ ŝŶĚĞƚĞƌŵŝͲ

ŶĂĚŽ͕ Ž ǀĂůŽƌ ĚĞ a+ b Ġ ŝŐƵĂů Ă͗

;ĂͿ 10
;ďͿ 11
;ĐͿ 12
;ĚͿ 13
;ĞͿ 14

���;ESPCEXͲϮϬϭϲͿ QUESTÃO ϯϲ
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CŽŶƐŝĚĞƌĞ Ž ƐŝƐƚĞŵĂ ůŝŶĞĂƌ ŚŽŵŽŐġŶĞŽ















x− 3y+ kz 0

3x+ ky+ z 0

kx+ y 0

͕ ŽŶĚĞ k Ġ Ƶŵ ŶƷŵĞƌŽ ƌĞĂů͘ O ƷŶŝĐŽ

ǀĂůŽƌ ƋƵĞ ƚŽƌŶĂ Ž ƐŝƐƚĞŵĂ͕ ĂĐŝŵĂ͕ ƉŽƐƐşǀĞů Ğ ŝŶĚĞƚĞƌŵŝŶĂĚŽ͕ ƉĞƌƚĞŶĐĞ ĂŽ ŝŶƚĞƌǀĂůŽ

;ĂͿ (−4,−2]

;ďͿ (−2, 1]

;ĐͿ (1, 2]
;ĚͿ (2, 4]
;ĞͿ (4, 6]
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Ϯ͘Ϯ ÍÄ�®�� R�Ã®ÝÝ®6Ê

CŽĞĮĐŝĞŶƚĞ͕ ϱ

EƋƵĂĕĆŽ ůŝŶĞĂƌ͕ ϱ

IŶĐſŐŶŝƚĂ͕ ϱ

MĂƚƌŝǌ ĐŽŵƉůĞƚĂ͕ ϵ
MĂƚƌŝǌ ĚĂƐ ŝŶĐſŐŶŝƚĂƐ͕ ϳ
MĂƚƌŝǌ ĚŽƐ ĐŽĞĮĐŝĞŶƚĞƐ͕ ϳ
MĂƚƌŝǌ ĚŽƐ ƚĞƌŵŽƐ ŝŶĚĞƉĞŶĚĞŶƚĞƐ͕ ϳ
MĂƚƌŝǌ ŝŶĐŽŵƉůĞƚĂ͕ ϳ

RĞŐƌĂ ĚĞ CƌĂŵĞƌ͕ ϭϮ

SŝƐƚĞŵĂ͕ ϲ
SŝƐƚĞŵĂ ŚŽŵŽŐġŶĞŽ͕ ϵ
SŝƐƚĞŵĂ ŝŵƉŽƐƐşǀĞů͕ ϭϴ
SŝƐƚĞŵĂ ůŝŶĞĂƌ͕ ϲ
SŝƐƚĞŵĂ ƉŽƐƐşǀĞů͕ ϭϱ
SŝƐƚĞŵĂ ƉŽƐƐşǀĞů Ğ ĚĞƚĞƌŵŝŶĂĚŽ͕ ϭϱ
SŝƐƚĞŵĂ ƉŽƐƐşǀĞů Ğ ŝŶĚĞƚĞƌŵŝŶĂĚŽ͕ ϭϳ
SŽůƵĕĆŽ ĚĞ Ƶŵ ƐŝƐƚĞŵĂ ůŝŶĞĂƌ͕ ϭϬ
SŽůƵĕĆŽ ĚĞ ƵŵĂ ĞƋƵĂĕĆŽ ůŝŶĞĂƌ͕ ϭϬ
SŽůƵĕĆŽ ŶĆŽͲƚƌŝǀŝĂů͕ ϭϮ
SŽůƵĕĆŽ ƚƌŝǀŝĂů͕ ϭϮ

VĂƌŝĄǀĞů͕ ϱ
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