
[𝑁𝑜𝐸] 𝜃

𝑇𝑖𝑚𝑒 𝑖𝑠 𝑡ℎ𝑒 𝐿𝑖𝑛𝑘 𝐵𝑒𝑡𝑤𝑒𝑒𝑛 𝑥 𝑎𝑛𝑑 𝑦, 𝐺𝑎𝑙𝑖𝑙𝑒𝑜

"�⃗�" 𝑖𝑠 𝑡ℎ𝑒 𝐾𝑖𝑛𝑒𝑚𝑎𝑡𝑖𝑐𝑠 −  𝐷𝑦𝑛𝑎𝑚𝑖𝑐𝑠 𝐿𝑖𝑛𝑘

𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝐵𝑒𝑓𝑜𝑟𝑒 = 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚 𝐴𝑓𝑡𝑒𝑟

𝐿𝑖𝑔ℎ𝑡 𝐵𝑒𝑛𝑑𝑠 𝑇𝑜𝑤𝑎𝑟𝑑𝑠 𝑁𝑜𝑟𝑚𝑎𝑙 𝑖𝑛 𝑎 𝐻𝑖𝑔ℎ𝑒𝑟 𝑀𝑒𝑑𝑖𝑢𝑚

�⃗� = 𝑚�⃗�

𝑝 = 𝑚�⃗�𝑡

𝑊 = 𝑚�⃗�𝑑

𝑓 =
1

𝑇
⎯⎯𝑣 = ʎ𝑓

𝑃 =
𝐸

𝑡
⎯⎯

𝑀𝑎𝑥 𝐻𝑒𝑖𝑔ℎ𝑡∗ ;  ℎ =
�⃗�

2𝑑
⎯⎯⎯

𝑈𝑝, 𝐷𝑜𝑤𝑛 ;  𝑡 × 2∗

𝑎 = ℎ𝑐𝑜𝑠𝜃
𝑜 = ℎ𝑠𝑖𝑛𝜃
𝑜 = 𝑎𝑡𝑎𝑛𝜃

𝑎 =
�⃗� − �⃗�

𝑡
⎯⎯⎯⎯⎯⎯

@ max ℎ𝑒𝑖𝑔ℎ𝑡 ; �⃗� = 0

𝑔 =
𝐺𝑚∗

𝑟
⎯⎯⎯⎯

; Planet Surface

𝐾𝑖𝑛𝑒𝑚𝑎𝑡𝑖𝑐𝑠

𝐷𝑦𝑛𝑎𝑚𝑖𝑐𝑠

𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚

𝐺𝑟𝑎𝑣𝑖𝑡𝑎𝑡𝑖𝑜𝑛

𝑊𝑜𝑟𝑘, 𝐸𝑛𝑒𝑟𝑔𝑦 𝑎𝑛𝑑 𝑃𝑜𝑤𝑒𝑟

𝑊𝑎𝑣𝑒𝑠 𝑎𝑛𝑑 𝑂𝑝𝑡𝑖𝑐𝑠

𝑉𝑒𝑐𝑡𝑜𝑟𝑠 @⃗/𝑆𝑐𝑎𝑙𝑎𝑟𝑠 @∗

𝑇𝑖𝑝 𝑡𝑜 𝑇𝑎𝑖𝑙
𝐺𝑟𝑎𝑝ℎ, 𝑇𝑎𝑏𝑙𝑒 𝑊, 𝑆 → −𝑣𝑒!

𝑅𝑒𝑠𝑡 ; �⃗� = 0𝐷𝑟𝑜𝑝 ;  ℎ = 4.9𝑡

𝑊𝑖𝑛𝑛𝑒𝑟𝑠 − 𝐿𝑜𝑠𝑒𝑟𝑠 (𝐷𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛)

< 10000𝑚
𝐸 = 𝑚�⃗�ℎ

𝑆𝑖𝑛/𝐶𝑜𝑠 𝐿𝑎𝑤

𝐹

𝐹  Σ �⃗� = 0Σ 𝝉 = 0 ; 𝑎𝑡 𝑎 𝑝𝑜𝑖𝑛𝑡/𝑝𝑖𝑣𝑜𝑡

𝜏 𝑛𝑒𝑒𝑑𝑠 𝑎 𝑏𝑒𝑎𝑚𝐶ℎ𝑜𝑜𝑠𝑒 𝑎 𝑃𝑖𝑣𝑜𝑡! Σ �⃗� = 0

𝑅𝑜𝑡𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝐸𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚 𝑆𝑡𝑎𝑡𝑖𝑐 𝐸𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚

𝜃 = tan +
𝑜

𝑎
⎯⎯

𝐸𝑞𝑢𝑖𝑙𝑖𝑏𝑟𝑖𝑢𝑚

𝐶𝑖𝑟𝑐𝑢𝑖𝑡𝑠
𝑅  1𝑠𝑡

𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 1𝑠𝑡

𝑆𝑒𝑟𝑖𝑒𝑠 2𝑛𝑑𝑃𝑎𝑟𝑎𝑙𝑙𝑒𝑙 2𝑛𝑑

𝑆𝑒𝑟𝑖𝑒𝑠 1𝑠𝑡

+𝑁

+𝐸

+− Conventional
Current (R Hand)

Electron
Flow
(L Hand)

Current is like
river flow*

Elastic - Kinetic Energy is 
conserved, Momentum is 
conserved; Nothing to do 
with sticking.

𝐶𝑜𝑛𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑀𝑜𝑚𝑒𝑛𝑡𝑢𝑚/𝐸𝑛𝑒𝑟𝑔𝑦

𝑇𝑜𝑡𝑎𝑙 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒
𝐷 = 𝑑 + 𝑑
𝑟 = 𝑟∗ + 𝑅

�⃗� = 𝑁𝑒𝑡 𝐹𝑜𝑟𝑐𝑒
Center Minus

�⃗�∗ 𝑖𝑠 𝐶𝑜𝑛𝑠𝑡𝑎𝑛𝑡
𝑆𝑙𝑜𝑤𝑠 �⃗� = −𝑣𝑒
≠ ∆�⃗� →  �⃗� = 0

    𝑠𝑝𝑒𝑒𝑑 ∶ 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒
𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 ∶ 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑅 = 𝑅∗

Sig Figs
123     3 𝑆𝑖𝑔 𝐹𝑖𝑔𝑠
0.4      1 𝑆𝑖𝑔 𝐹𝑖𝑔
505    3 𝑆𝑖𝑔 𝐹𝑖𝑔𝑠
0.40    2 𝑆𝑖𝑔 𝐹𝑖𝑔𝑠
10       1 𝑆𝑖𝑔 𝐹𝑖𝑔
10.      2 𝑆𝑖𝑔 𝐹𝑖𝑔𝑠
1.0𝐸2 2 𝑆𝑖𝑔𝐹𝑖𝑔𝑠
Add: Round to least 
# of decimal places.
Multiply: Round to 
least # of sig figs.

Giga   = 10    = 1000000000
Mega = 10   = 1000000
Kilo    = 10    = 1000
Base  = 10    = 1

Centi = 10  = ⎯⎯⎯= 0.01

Milli   = 10 = ⎯⎯⎯⎯= 0.001

Micro = 10 =
, ,

⎯⎯⎯⎯⎯⎯⎯= 0.000001

Nano = 10 =
, , ,

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

Pico = 10 =
, , , ,

⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

1𝐿

1𝑘𝑔
⎯⎯⎯⎯

1𝑚𝐿

1𝑐𝑚
⎯⎯⎯⎯⎯

Attach
Prefix
Exponent
to the
Base Unit!

�⃗� =
𝑑

𝑡
⎯⎯

𝑑 = �⃗�𝑡

 𝑡 =
�⃗�

�⃗�
⎯⎯

𝜃[𝑁𝑜𝐸] 𝑇𝑜𝑤𝑎𝑟𝑑𝑠 𝑁𝑜𝑟𝑡ℎ 𝐹𝑟𝑜𝑚 𝐸𝑎𝑠𝑡

𝑚

𝑠
⎯⎯

𝑘𝑚

ℎ
⎯⎯⎯

× 3.6

÷ 3.6

90
𝑘𝑚

ℎ𝑟
⎯⎯⎯ = 25

𝑚

𝑠
⎯⎯

2nd EE 5 × 10 = 5𝐸3 =   50005 3

[𝐸𝜃𝑁]OR

Above 7

Need: Constant Acceleration and Motion in one direction.

𝐸𝑛𝑒𝑟𝑔𝑦 𝐵𝑒𝑓𝑜𝑟𝑒 = 𝐸𝑛𝑒𝑟𝑔𝑦 𝐴𝑓𝑡𝑒𝑟

�⃗� =
𝑚�⃗�

𝑡
⎯⎯⎯

Newton's 3 Laws : �⃗� = 𝑚�⃗�, 𝐼𝑛𝑒𝑟𝑡𝑖𝑎 (𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦∗), = & 𝑜𝑝𝑝𝑜𝑠𝑖𝑡𝑒
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