
PROFESSOR MARCOS JOSÉ





𝒇 𝒙 = 𝒙𝟐 − 𝟑𝒙 + 𝟐 → 𝑶 𝒈𝒓á𝒇𝒊𝒄𝒐 é 𝒖𝒎𝒂 𝒑𝒂𝒓á𝒃𝒐𝒍𝒂 𝒄𝒐𝒎 𝑪𝒐𝒏𝒄𝒂𝒗𝒊𝒅𝒂𝒅𝒆 𝒑𝒂𝒓𝒂 𝒄𝒊𝒎𝒂.

𝑪𝒐𝒏𝒋𝒖𝒏𝒕𝒐 𝑰𝒎𝒂𝒈𝒆𝒎 = [𝒚𝑽, +∞[

𝒚𝑽 = −
∆

𝟒. 𝒂
→ 𝒚𝑽 = −

𝒃𝟐 − 𝟒. 𝒂. 𝒄)

𝟒. 𝒂
→ 𝒚𝑽 = −

−𝟑 𝟐 − 𝟒. 𝟏. 𝟐

𝟒. 𝟏
→ 𝒚𝑽 = −

𝟗 − 𝟖

𝟒. 𝟏
→ 𝒚𝑽 = −

𝟏

𝟒

𝑰𝒎 = [−
𝟏

𝟒
,+∞[

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑪





𝟐 + 𝒂𝟐 − 𝟑𝒂

𝟔 + 𝒂𝟐 − 𝟓𝒂
÷

𝟒 + 𝒂𝟐 − 𝟓𝒂

𝟏𝟐 − 𝟕𝒂 + 𝒂²
→ 𝑻𝒆𝒎− 𝒔𝒆 𝒒𝒖𝒆 𝒇𝒂𝒕𝒐𝒓𝒂𝒓 𝒄𝒂𝒅𝒂 𝒖𝒎𝒅𝒆𝒔𝒔𝒆𝒔 𝒇𝒂𝒕𝒐𝒓𝒆𝒔.

𝟐 + 𝒂𝟐 − 𝟑𝒂 = 𝒂𝟐 − 𝟑𝒂 + 𝟐 → ቄ
𝑺 = 𝟑
𝑷 = 𝟐

→ 𝒙𝟏 = 𝟏 𝒆 𝒙𝟐 = 𝟐 → 𝒙 − 𝟏 . (𝒙 − 𝟐)

6 +𝒂𝟐 − 𝟓𝒂 = 𝒂𝟐 − 𝟓𝒂 + 𝟔 → ቄ
𝑺 = 𝟓
𝑷 = 𝟔

→ 𝒙𝟏 = 𝟐 𝒆 𝒙𝟐 = 𝟑 → 𝒙 − 𝟐 . (𝒙 − 𝟑)

4 +𝒂𝟐 − 𝟓𝒂 = 𝒂𝟐 − 𝟓𝒂 + 𝟒 → ቄ
𝑺 = 𝟓
𝑷 = 𝟒

→ 𝒙𝟏 = 𝟏 𝒆 𝒙𝟐 = 𝟒 → 𝒙 − 𝟏 . (𝒙 − 𝟒)

𝟏𝟐 − 𝟕𝒂 + 𝒂𝟐 = 𝒂𝟐 − 𝟕𝒂 + 𝟏𝟐 → ቄ
𝑺 = 𝟕
𝑷 = 𝟏𝟐

→ 𝒙𝟏 = 𝟑 𝒆 𝒙𝟐 = 𝟒 → 𝒙 − 𝟑 . (𝒙 − 𝟒)



𝟐 + 𝒂𝟐 − 𝟑𝒂

𝟔 + 𝒂𝟐 − 𝟓𝒂
÷

𝟒 + 𝒂𝟐 − 𝟓𝒂

𝟏𝟐 − 𝟕𝒂 + 𝒂²
→

𝒂 − 𝟏 . 𝒂 − 𝟐

𝒂 − 𝟐 . 𝒂 − 𝟑
𝒙

𝒂 − 𝟑 . 𝒂 − 𝟒

𝒂 − 𝟏 . (𝒂 − 𝟒)

𝑶𝒃𝒔𝒆𝒓𝒗𝒂 − 𝒔𝒆 𝒒𝒖𝒆 𝒐 𝒏𝒖𝒎𝒆𝒓𝒂𝒅𝒐𝒓 𝒆 𝒐 𝒅𝒆𝒏𝒐𝒎𝒊𝒏𝒂𝒅𝒐𝒓 𝒔ã𝒐 𝒊𝒈𝒖𝒂𝒊𝒔.𝑷𝒐𝒓𝒕𝒂𝒏𝒕𝒐, 𝒐 𝒒𝒖𝒐𝒄𝒊𝒆𝒏𝒕𝒆 é 𝒊𝒈𝒖𝒂𝒍 𝒂 𝟏.

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑫





A maior diagonal do hexágono é igual ao diâmetro do círculo.
Logo, d=2R. d=4 .

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑨





𝒑 → 𝒓𝒆𝒅𝒖𝒛 𝟏𝟎% → 𝟎, 𝟗𝒑 → 𝟎, 𝟗𝒑. 𝒒 = 𝒑

𝟎, 𝟗𝒑. 𝒒 = 𝒑 → 𝟎, 𝟗. 𝒒 = 𝟏 → 𝒒 =
𝟏

𝟎, 𝟗
→ 𝒒 =

𝟏

𝟗
𝟏𝟎

→ 𝒒 =
𝟏𝟎

𝟗
→ 𝒒 = 𝟏, 𝟏𝟏𝟏𝟏𝟏… → 𝒒 ≅ 𝟏𝟏%

𝑵𝒐𝒓𝒎𝒂𝒍𝒎𝒆𝒏𝒕𝒆, é 𝒎𝒂𝒊𝒔 𝒇á𝒄𝒊𝒍 𝒓𝒆𝒔𝒐𝒍𝒗𝒆𝒓 𝒆𝒔𝒔𝒆 𝒕𝒊𝒑𝒐 𝒅𝒆 𝒒𝒖𝒆𝒔𝒕ã𝒐 𝒂𝒕𝒓𝒊𝒃𝒖𝒊𝒏𝒅𝒐 𝒖𝒎 𝒗𝒂𝒍𝒐𝒓 𝒂𝒐 𝒑𝒓𝒆ç𝒐 𝒊𝒏𝒊𝒄𝒊𝒂𝒍.

𝑷𝒐𝒓 𝒆𝒙𝒆𝒎𝒑𝒍𝒐: 𝒑 = 𝟏𝟎𝟎.

𝟏𝟎𝟎 → 𝒓𝒆𝒅𝒖𝒛 𝟏𝟎% → 𝟗𝟎 → 𝟗𝟎. 𝒒 = 𝟏𝟎𝟎 → 𝒒 =
𝟏𝟎𝟎

𝟗𝟎
→ 𝒒 = 𝟏, 𝟏𝟏𝟏𝟏𝟏… → 𝒒 ≅ 𝟏𝟏%

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑩





𝟓

𝒙 − 𝟏
> 𝟏 →

𝟓

𝒙 − 𝟏
− 𝟏 > 𝟎 →

𝟓 − 𝒙 − 𝟏

𝒙 − 𝟏
> 𝟎 →

𝟓 − 𝒙 + 𝟏

𝒙 − 𝟏
> 𝟎 →

−𝒙 + 𝟔

𝒙 − 𝟏
> 𝟎

𝒇 𝒙 = −𝒙 + 𝟔 → −𝒙 + 𝟔 = 𝟎 → 𝒙 = 𝟔 𝒈 𝒙 = 𝒙 − 𝟏 → 𝒙 − 𝟏 = 𝟎 → 𝒙 = 𝟏



𝑻𝒆𝒎𝒐𝒔 𝒒𝒖𝒆 𝒇𝒂𝒛𝒆𝒓 𝒐 𝒒𝒖𝒂𝒅𝒓𝒐 𝒅𝒆 𝒔𝒊𝒏𝒂𝒊𝒔.

𝑺 =]𝟏, 𝟔[
𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑬





𝒔𝒆𝒏𝒙 =
𝒎− 𝟏

𝟐
𝒄𝒐𝒔𝒙 =

𝒎+ 𝟏

𝟐

𝒔𝒆𝒏𝒙 𝟐 + 𝒄𝒐𝒔𝒙 𝟐 = 𝟏 →
𝒎− 𝟏

𝟐

𝟐

+
𝒎+ 𝟏

𝟐

𝟐

= 𝟏 →
𝒎𝟐 − 𝟐𝒎+ 𝟏

𝟒
+
𝒎𝟐 + 𝟐𝒎+ 𝟏

𝟒
= 𝟏 →

𝟐.𝒎𝟐 + 𝟐

𝟒
= 𝟏

𝟐.𝒎𝟐 + 𝟐 = 𝟒 → 𝟐.𝒎𝟐 = 𝟐 → 𝒎𝟐 = 𝟏 → 𝒎 = ±𝟏

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑩





∆𝑨𝑩𝑯 → 𝟑𝟎𝟐 = 𝒉𝟐 + 𝒙𝟐 → 𝒉𝟐 = 𝟗𝟎𝟎 − 𝒙²

∆𝑨𝑯𝑪 → 𝟕𝟎𝟐 = 𝒉𝟐 + 𝟖𝟎 − 𝒙 𝟐 → 𝟒𝟗𝟎𝟎 = 𝟗𝟎𝟎 − 𝒙𝟐 + 𝟔𝟒𝟎𝟎 − 𝟏𝟔𝟎𝒙 + 𝒙𝟐 → 𝟏𝟔𝟎𝒙 = 𝟕𝟑𝟎𝟎 − 𝟒𝟗𝟎𝟎

𝟏𝟔𝟎𝒙 = 𝟐𝟒𝟎𝟎 → 𝒙 =
𝟐𝟒𝟎𝟎

𝟏𝟔𝟎
→ 𝒙 = 𝟏𝟓𝒄𝒎

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑨





𝑫í𝒗𝒊𝒅𝒂 𝒂𝒑ó𝒔 𝒂 𝒑𝒓𝒊𝒎𝒆𝒊𝒓𝒂 𝒑𝒂𝒓𝒄𝒆𝒍𝒂 é 𝒅𝒆 𝟏𝟎𝟎 − 𝟓𝟎 = 𝟓𝟎

𝑨𝒑ó𝒔 𝟑𝟎 𝒅𝒊𝒂𝒔, 𝒑𝒂𝒈𝒂 𝟔𝟎, 𝒐𝒖 𝒔𝒆𝒋𝒂, 𝟏𝟎 𝒓𝒆𝒂𝒊𝒔 𝒅𝒆 𝒋𝒖𝒓𝒐𝒔.

𝟏𝟎

𝟓𝟎
=

𝟐𝟎

𝟏𝟎𝟎
= 𝟐𝟎%

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑨





𝑪𝒐𝒎𝒐 𝑨𝑩 = 𝑨𝑪, 𝒐𝒔 â𝒏𝒈𝒖𝒍𝒐𝒔 𝑨𝑩𝑪 𝒆 𝑨𝑪𝑩 𝒔ã𝒐 𝒊𝒈𝒖𝒂𝒊𝒔.

𝑪𝒐𝒎𝒐 𝑨𝑫 = 𝑨𝑬, 𝒐𝒔 â𝒏𝒈𝒖𝒍𝒐𝒔 𝑨𝑫𝑬 𝒆 𝑨𝑬𝑫 𝒔ã𝒐 𝒊𝒈𝒖𝒂𝒊𝒔.

𝑶 â𝒏𝒈𝒖𝒍𝒐 𝑩𝑨𝑫 = 𝟑𝟎°, 𝒅𝒂𝒅𝒐 𝒏𝒐 𝒆𝒏𝒖𝒏𝒄𝒊𝒂𝒅𝒐.

𝑶 â𝒏𝒈𝒖𝒍𝒐 𝑨𝑬𝑫 é 𝒆𝒙𝒕𝒆𝒓𝒏𝒐 𝒅𝒐 ∆𝑬𝑫𝑪.𝑨𝒔𝒔𝒊𝒎: 𝒚 = 𝒙 + 𝒛.

𝑶 â𝒏𝒈𝒖𝒍𝒐 𝑨𝑫𝑪 é 𝒆𝒙𝒕𝒆𝒓𝒏𝒐 𝒅𝒐 ∆𝑨𝑩𝑫.𝑨𝒔𝒔𝒊𝒎:𝒙 + 𝒚 = 𝟑𝟎 + 𝒛.

൜
𝒚 = 𝒙 + 𝒛

𝒙 + 𝒚 = 𝟑𝟎 + 𝒛
→ 𝒙 + 𝒙 + 𝒛 = 𝟑𝟎 + 𝒛 → 𝟐𝒙 = 𝟑𝟎 → 𝒙 = 𝟏𝟓°

𝟏𝟓°

𝟒
=
𝟏𝟐°

𝟒
+
𝟑

𝟒
→
𝟏𝟓°

𝟒
= 𝟑° +

𝟑

𝟒
. 𝟔𝟎′ →

𝟏𝟓°

𝟒
= 𝟑° + 𝟒𝟓′

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑬





𝑭𝒖𝒏çã𝒐 𝒄𝒖𝒋𝒐 𝒈𝒓á𝒇𝒊𝒄𝒐 é 𝒖𝒎𝒂 𝒓𝒆𝒕𝒂 é 𝒖𝒎𝒂 𝑭𝒖𝒏çã𝒐 𝑨𝒇𝒊𝒎.𝑨𝒔𝒔𝒊𝒎: 𝒚 = 𝒂𝒙 + 𝒃.

𝑨 𝒓𝒆𝒕𝒂 𝒑𝒂𝒔𝒔𝒂 𝒑𝒆𝒍𝒐𝒔 𝒑𝒐𝒏𝒕𝒐𝒔 𝟎, 𝟐 𝒆 𝟐, 𝟎 .

൜
𝟎, 𝟐 → 𝟐 = 𝒂. 𝟎 + 𝒃
𝟐, 𝟎 → 𝟎 = 𝒂. 𝟐 + 𝒃

→ 𝒃 = 𝟐 → 𝟎 = 𝒂. 𝟐 + 𝟐 → 𝟐𝒂 = −𝟐 → 𝒂 = −𝟏

𝒚 = −𝒙 + 𝟐

𝑵ã𝒐 𝒕𝒆𝒎 𝒏𝒂𝒔 𝒂𝒍𝒕𝒆𝒓𝒏𝒂𝒕𝒊𝒗𝒂𝒔, 𝒑𝒐𝒓é𝒎 𝒔𝒆𝒎𝒖𝒍𝒕𝒊𝒑𝒍𝒊𝒄𝒂𝒓𝒎𝒐𝒔 𝒂 𝒆𝒒𝒖𝒂çã𝒐 𝒑𝒐𝒓 𝟒, 𝒕𝒆𝒎𝒐𝒔:

𝟒𝒚 = −𝟒𝒙 + 𝟖

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑩





𝒙 𝟏 𝟏
𝟑 𝟏 𝟏
𝟐 −𝟑 𝟏

𝒙 𝟏
𝟑 𝟏
𝟐 −𝟑

𝑹𝒆𝒔𝒐𝒍𝒗𝒆𝒏𝒅𝒐 𝒐 𝒅𝒆𝒕𝒆𝒓𝒎𝒊𝒏𝒂𝒏𝒕𝒆 𝟑𝒙𝟑 𝑹𝒆𝒈𝒓𝒂 𝒅𝒆 𝑺𝒂𝒓𝒓𝒖𝒔 , 𝒕𝒆𝒎𝒐𝒔:

−𝟐 + 𝟑𝒙 − 𝟑 + 𝒙 + 𝟐 − 𝟗 = 𝟐𝟒 → 𝟒𝒙 − 𝟏𝟐 = 𝟐𝟒 → 𝟒𝒙 = 𝟑𝟔 → 𝒙 = 𝟗

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑪





𝑫𝟐 = 𝟑𝟐 + 𝟒𝟐 → 𝑫𝟐 = 𝟗 + 𝟏𝟔 → 𝑫𝟐 = 𝟐𝟓 → 𝑫 = 𝟓

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑫





𝑵 = 𝑪𝒏,𝟐 + 𝑪𝒏,𝟑 → 𝑵 =
𝒏!

𝒏 − 𝟐 !. 𝟐!
+

𝒏!

𝒏 − 𝟑 !. 𝟑!
→ 𝑵 =

𝒏. 𝒏 − 𝟏 . 𝒏 − 𝟐 !

𝒏 − 𝟐 !. 𝟐
+
𝒏. 𝒏 − 𝟏 . 𝒏 − 𝟐 . 𝒏 − 𝟑 !

𝒏 − 𝟑 !. 𝟔

𝑵 =
𝒏. (𝒏 − 𝟏)

𝟐
+
𝒏. 𝒏 − 𝟏 . (𝒏 − 𝟐)

𝟔
→ 𝑵 =

𝟑. 𝒏. (𝒏 − 𝟏)

𝟔
+
𝒏 𝒏 − 𝟏 . (𝒏 − 𝟐)

𝟔

𝑵 =
𝒏. 𝒏 − 𝟏 . [𝟑 + 𝒏 − 𝟐]

𝟔
→ 𝑵 =

𝒏. 𝒏 − 𝟏 . (𝒏 + 𝟏)

𝟔
→ 𝑵 =

𝒏. (𝒏𝟐 − 𝟏)

𝟔

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑫





൝
𝒚𝟐 = 𝒙𝟐 + 𝟐²

𝒚𝟐 = 𝒄𝟐 + 𝟏
→ 𝒙𝟐 + 𝟒 = 𝒄𝟐 + 𝟏 → 𝒙𝟐 = 𝒄𝟐 − 𝟑 → 𝒙 = 𝒄𝟐 − 𝟑

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑬





𝟏)𝑵∗ ∩ 𝑸 = 𝑵∗

𝑪𝒐𝒎𝒐𝑵∗𝒄 𝑸 → 𝑵∗ ∩ 𝑸 = 𝑵∗ → 𝑽𝑬𝑹𝑫𝑨𝑫𝑬𝑰𝑹𝑨

𝟐) 𝒁 − 𝒁− = 𝒁+

𝒁 = … ,−𝟑, −𝟐,−𝟏, 𝟎, 𝟏, 𝟐, 𝟑, …

𝒁− = … ,−𝟑,−𝟐, −𝟏, 𝟎

𝒁 − 𝒁− = 𝟏, 𝟐, 𝟑, …

𝒁+ = 𝟎, 𝟏, 𝟐, 𝟑, …

𝒁 − 𝒁− ≠ 𝒁+ → 𝑭𝑨𝑳𝑺𝑶

𝟑) 𝑹 ∪ 𝒁 = 𝑸

𝑪𝒐𝒎𝒐 𝒁𝒄𝑹 → 𝑹 ∪ 𝒁 = 𝑹

𝑹 ∪ 𝒁 ≠ 𝑸 → 𝑭𝑨𝑳𝑺𝑶

𝑽, 𝑭, 𝑭

𝑹𝑬𝑺𝑷𝑶𝑺𝑻𝑨:𝑪
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