


▪

▪ 𝑂𝑥𝑦𝑧

▪

▪ ഥ𝒗𝒎𝒆𝒅𝒊𝒂𝟏;𝟐 =
ҧ𝑆1;2

∆𝑡1;2
=

ҧ𝑟2− ҧ𝑟1

𝑡2−𝑡1

▪ ഥ𝒗𝒊𝒔𝒕𝒂𝒏𝒕𝒂𝒏𝒆𝒂𝟏;𝟐 = lim
𝑡1→𝑡2

ത𝑣1;2

∆𝑡1;2
= lim

𝑡1→𝑡2

ҧ𝑟2− ҧ𝑟1

𝑡2−𝑡1

▪ ഥ𝒗 =
𝑚𝑒𝑡𝑟𝑖

𝑠𝑒𝑐𝑜𝑛𝑑𝑜

▪ ഥ𝒂𝒎𝒆𝒅𝒊𝒂𝟏;𝟐 =
∆𝑣1;2

∆𝑡1;2
=

ത𝑣2−ത𝑣1

𝑡2−𝑡1

▪ ഥ𝒂𝒊𝒔𝒕𝒂𝒏𝒕𝒂𝒏𝒆𝒂𝟏;𝟐 = lim
𝑡1→𝑡2

ത𝑣1;2

∆𝑡1;2
= lim

𝑡1→𝑡2

ത𝑣2−ത𝑣1

𝑡2−𝑡1

▪ ഥ𝒂 =
𝑚𝑒𝑡𝑟𝑖

𝑠𝑒𝑐𝑜𝑛𝑑𝑜2

▪ ҧ𝑟1; ҧ𝑟2; ҧ𝑟3 = 𝑣𝑒𝑡𝑡𝑜𝑟𝑖 𝑝𝑜𝑠𝑖𝑧𝑖𝑜𝑛𝑒

▪ ҧ𝑆1;2; ҧ𝑆2;3; = 𝑣𝑒𝑡𝑡𝑜𝑟𝑖 𝑠𝑝𝑜𝑠𝑡𝑎𝑚𝑒𝑛𝑡𝑜

ҧ𝑆1;2

ҧ𝑆2;3

ҧ𝑟3

ҧ𝑟2

ҧ𝑟1



▪

▪ 𝑟 =

▪ 𝑐𝑜𝑟𝑝𝑜 = ⇒
→

▪ 𝑡1 < 𝑡2

▪ ҧ𝑣 → → ത𝑎

→ ∀ ҧ𝑣 𝑑𝑖 𝑢𝑛 𝑚𝑜𝑡𝑜 𝑐𝑖𝑟𝑐𝑜𝑙𝑎𝑟𝑒 ∃ 𝑢𝑛 ത𝑎

▪ Esiste una velocità con modulo 𝑣1 = 𝑣2 ma vettore ҧ𝑣1 ≠ ҧ𝑣2

▪ 𝑎1 = 𝑎2 ത𝑎1 ≠ ത𝑎2

▪

▪ 𝑇 → →

▪ 𝑛°𝑔𝑖𝑟𝑖 =
𝑠𝑝𝑎𝑧𝑖𝑜 𝑡𝑜𝑡𝑎𝑙𝑒

𝑐𝑖𝑟𝑐𝑜𝑛𝑓𝑒𝑟𝑒𝑛𝑧𝑎

▪ 𝑓 = =

=
1

𝑇
⇒ 𝑓 =

1

𝑠𝑒𝑐𝑜𝑛𝑑𝑜
= 𝐻𝑧 = ℎ𝑒𝑎𝑟𝑧 =

𝑔𝑖𝑟𝑖

𝑚𝑖𝑛𝑢𝑡𝑜

▪ 𝑣 =
2𝑝 𝑐𝑖𝑟𝑐𝑜𝑛𝑓𝑒𝑟𝑒𝑛𝑧𝑎

𝑇
=

2𝜋𝑟

𝑇

▪ 𝑎 =
𝑣2

𝑟
=

𝑚

𝑠

2

𝑚
=

𝑚

𝑠2𝑟

ҧ𝑣2

ҧ𝑣1

𝑃1
𝑃2

𝑂

𝑟

ҧ𝑣2

ҧ𝑣1
𝑃1

𝑃2

𝑂

ത𝑎1 ത𝑎2



▪ 1° →

→

→

→ = 𝑘𝑔

▪ 2° →

ത𝑎 ∝ ത𝐹

ത𝑎 ∝
1

𝑚

ത𝐹 ∝ 𝑚 ത𝑎 → ത𝐹 = 𝑚 ത𝑎 ത𝐹 = 𝑚 ത𝑎 = 𝑘𝑔
𝑚

𝑠2
= 𝑁

▪ →

=

=

≠

≠

ത𝐹1 = ത𝐹2 𝐹1 = 𝐹2

PRINCIPIO DI 
AZIONE-REAZIONE

PRINCIPIO 
DI 

NEWTON

PRINCIPIO 
DI INERZIA

= ത𝑎 ∝
ത𝐹

𝑚ത𝐹

ത𝑎

ത𝐹2

ത𝐹1



L

𝐹∥
[𝑁]

[𝑐𝑚]
𝑆

L

[𝑁]
𝐹∥

[𝑐𝑚]
𝑆

Quando ത𝐹 è costante 
→ 𝐴 rettangolo=L ⇒ L= ത𝐹 ∗ ҧ𝑆 = ҧ𝑆 ∗ ത𝐹
→

→ 𝐿 = ത𝐹 ∗ ҧ𝑆 = 𝑚 ∗ 𝑘𝑔 ∗
𝑚

𝑠2
= 𝐽

L

[𝑁]

[𝑐𝑚]
𝑆

𝐹

𝑙0

𝑙1

∆𝑙

ҧ𝑠

ത𝐹

𝐹 = 𝑘 ∗ ∆𝑙

𝐿 =
𝐹 ∗ ∆𝑙

2
=
𝑘 ∗ ∆𝑙 ∗ ∆𝑙

2

=
𝑘∗∆𝑙2

2

𝐿 ≡ Energia potenziale elastica



NOME FORMULA

𝐸𝑐 =
1

2
∗ 𝑚 ∗ 𝑣2

𝑈 = 𝑚 ∗ 𝑔 ∗ ℎ

𝐸𝑙 =
1

2
∗ 𝐹 ∗ ∆𝑙

• 𝐸𝑚𝑒𝑐𝑐𝑎𝑛𝑖𝑐𝑎 𝑖𝑛𝑖𝑧𝑖𝑎𝑙𝑒 = 𝐸𝑚𝑒𝑐𝑐𝑎𝑛𝑖𝑐𝑎 𝑓𝑖𝑛𝑎𝑙𝑒

• 𝐸𝑚𝑒𝑐𝑐𝑎𝑛𝑖𝑐𝑎 𝑖𝑛𝑖𝑧𝑖𝑎𝑙𝑒 = 𝐸𝑚𝑒𝑐𝑐𝑎𝑛𝑖𝑐𝑎 𝑓𝑖𝑛𝑎𝑙𝑒 + 𝐿𝑝𝑒𝑟𝑠𝑜



▪ 𝑃 =
𝐿

∆𝑡
=

𝐸

∆𝑡
→ 𝑃 = 𝑊𝑎𝑡𝑡 =

𝑗𝑜𝑢𝑙𝑒

𝑠𝑒𝑐𝑜𝑛𝑑𝑜
⇒ 𝑗𝑜𝑢𝑙𝑒 = 𝑤𝑎𝑡𝑡 ∗ 𝑠𝑒𝑐𝑜𝑛𝑑𝑜

▪ 𝐸 =
𝑘𝑤𝑎𝑡𝑡

ℎ
= 103

𝑗𝑜𝑢𝑙𝑒

𝑠𝑒𝑐𝑜𝑛𝑑𝑖
∗ 3600𝑠𝑒𝑐𝑜𝑛𝑑𝑖 = 3,6 ∗ 103 𝑗𝑜𝑢𝑙𝑒

▪ 𝑃𝑚𝑒𝑑𝑖𝑎 =
𝐿

∆𝑡
=

𝐸𝑛𝑒𝑟𝑔𝑖𝑎

∆𝑡
=

𝑗𝑜𝑢𝑙𝑒

𝑠𝑒𝑐𝑜𝑛𝑑𝑜

▪ 𝑃𝑚𝑒𝑑𝑖𝑎 =
𝐿

∆𝑡
=

ത𝐹∗ ҧ𝑠

∆𝑡
=

ത𝐹∥∗ ҧ𝑠

∆𝑡
= ത𝐹∥ ∗ 𝑣𝑚𝑒𝑑𝑖𝑎 = ത𝐹∥ ∗ ҧ𝑣𝑚𝑒𝑑𝑖𝑎

▪ 𝑃𝑖𝑠𝑡𝑎𝑛𝑡𝑎𝑛𝑒𝑎 = ത𝐹 ∗ ҧ𝑣

▪ 𝑃𝑖𝑠𝑡𝑎𝑛𝑡𝑎𝑛𝑒𝑎 = ത𝐹𝑖𝑠𝑡𝑎𝑛𝑡𝑎𝑛𝑒𝑎 ∗ ҧ𝑣𝑖𝑠𝑡𝑎𝑛𝑡𝑎𝑛𝑒𝑎

ҧ𝑠

ത𝐹∥



𝐸𝑖𝑛𝑔𝑟𝑒𝑠𝑠𝑜

𝐸𝑝𝑒𝑟𝑠𝑎

𝐸𝑢𝑠𝑐𝑖𝑡𝑎

= r = η =
𝐸𝑢𝑠𝑐𝑖𝑡𝑎

𝐸𝑖𝑛𝑔𝑟𝑒𝑠𝑠𝑜

% = 𝑟 ∗ 100%

= 𝐸𝑢𝑠𝑐𝑖𝑡𝑎 + 𝐸𝑖𝑛𝑔𝑟𝑒𝑠𝑠𝑜

𝑟 =
𝐸𝑖𝑛𝑔𝑟𝑒𝑠𝑠𝑜−𝐸𝑝𝑒𝑟𝑠𝑜

𝐸𝑖𝑛𝑔𝑟𝑒𝑠𝑠𝑜
= 1 −

𝐸𝑝𝑒𝑟𝑠𝑜

𝐸𝑖𝑛𝑔𝑟𝑒𝑠𝑠𝑜

0 ≤ 𝑟 < 1 ∨ 0% ≤ 𝑟 < 100%

𝑆𝑖𝑠𝑡𝑒𝑚𝑎



ത𝑞 = 𝑚 ∗ ҧ𝑣 → ത𝑞 = 𝑘𝑔 ∗
𝑚

𝑠

ത𝐹 = 𝑚 ∗ ത𝑎 →

▪ 𝐹 =
∆𝑣

∆𝑡
∗ 𝑚 =

𝑣𝑓𝑖𝑛𝑎𝑙𝑒−𝑣𝑖𝑛𝑖𝑧𝑖𝑎𝑙𝑒

∆𝑡
=

𝑚𝑣𝑓−𝑚𝑣𝑖

∆𝑡
=

𝑞𝑓−𝑞𝑖

∆𝑡

▪ ⇒ 𝐹 =
∆𝑞

∆𝑡
→

ത𝐹

▪ ∆𝑞 = ത𝐹 ∗ ∆𝑡 ⇒
∆𝑞

∆𝑡
= ത𝐹 → ത𝐹 = ത𝐹𝑖𝑛𝑡𝑒𝑟𝑛𝑒 + ത𝐹𝑒𝑠𝑡𝑒𝑟𝑛𝑒

ത𝐹𝑖𝑛𝑡𝑒𝑟𝑛𝑒 = 0

▪
∆𝑞

∆𝑡
= ത𝐹𝑒𝑠𝑡𝑒𝑟𝑛𝑒 ⇒ ത𝑞



▪ → ҧ𝐼 = ത𝐹 ∗ ∆𝑡 →

▪ ത𝐹 =
∆𝑞

∆𝑡
→ ∆𝑡 ∗ ത𝐹 = ∆𝑞 → ∆𝑞 = ത𝐹 ∗ ∆𝑡 → ത𝐹 ∗ ∆𝑡 ⇒ ∆𝑞 = ҧ𝐼 → ҧ𝐼 = ∆𝑞

▪ ҧ𝐼 ∄

𝐹
[𝑁]

[𝑐𝑚]
𝑡

[𝑁]
𝐹

[𝑐𝑚]𝑡

∆𝑡

∆𝑡



≡

→

→



ത𝑎 = ቊ
𝑎𝑥 = 0
𝑎𝑦=−𝑔

ҧ𝑣 = ቊ
𝑣𝑥 = 𝑣0𝑥

𝑣𝑦 = 𝑣0𝑦 − 𝑔𝑡

𝑝𝑜𝑠 = ቐ
𝑥 = 0 + 𝑣0𝑥 ∗ 𝑡

𝑦 = −
1

2
𝑔 ∗ 𝑡2 + 𝑣0𝑦 ∗ 𝑡 + ℎ

𝐻 = 𝑣0𝑦 ∗
𝑣0𝑦

𝑔
−
1

2
∗ 𝑔 ∗

(𝑣0𝑦)
2

𝑔2



GRAZIE E BUONO 
STUDIO!

IL TEAM DI NOTEACHER <3


