
𝐹 =
𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯

  𝑊 = 𝐹𝑑

𝑊∗ =
𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯× 𝑑

𝑊∗ =
𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯

𝐸 = −
𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯

𝐸 =
1

2
⎯⎯𝑚𝑣

𝐸 =
1

2
⎯⎯𝑚

𝐺𝑀

𝑟
⎯⎯⎯

⎯⎯⎯
 

𝐸 =
1

2
⎯⎯𝑚

𝐺𝑀

𝑟
⎯⎯⎯

𝐸 =
1

2
⎯⎯𝐸

𝐸 = −
𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯

𝐸𝑠𝑐𝑎𝑝𝑒 𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 

                ∆𝐸 = −∆𝐸

     𝐸 − 𝐸 = − 𝐸 − 𝐸

              −𝐸 = 𝐸

− −
𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯ =

1

2
⎯⎯𝑚𝑣

             
𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯=

1

2
⎯⎯𝑚𝑣

       

          𝑣 =
2𝐺𝑀

𝑟
⎯⎯⎯⎯

⎯⎯⎯⎯
 

      𝑟, 𝑣

𝐸 = −12𝐸9 𝐽

𝐸 = 6𝐸9 𝐽

2𝑟,
𝑣

√2
⎯⎯ ⎯⎯⎯

𝐸 = −6𝐸9 𝐽

𝐸 = 3𝐸9 J
𝐹

1

4
⎯⎯𝐹

        𝐹 = 𝐹
𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯= 𝑚𝑎

𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯= 𝑚

𝑣

𝑟
⎯⎯⎯

    
𝐺𝑀

𝑟
⎯⎯⎯ = 𝑣

       𝑣 =
𝐺𝑀

𝑟
⎯⎯⎯

⎯⎯⎯
 

𝑎 =
𝑣

𝑟
⎯⎯⎯

; 𝐸 = 0 

    𝐸 = 0

𝐸 = 𝐸 + 𝐸

𝐸 =
1

2
⎯⎯𝐸 + 𝐸

𝐸 =
1

2
⎯⎯𝐸

𝐹

𝑟 2𝑟

𝑊

∆𝐸 =
1

2
⎯⎯∆𝐸

𝑣 = √µ𝑔𝑟⎯⎯⎯ 

𝜃 = #𝑅𝐸𝑉 × 2𝜋

ℎ =
5

2
⎯⎯𝑟

𝑣 ( ) = 2𝑔ℎ
⎯⎯⎯⎯ 

𝑣 = 𝑔∗𝑟
⎯⎯⎯ 

𝑂𝑟𝑏𝑖𝑡

𝐸

𝑟

𝐸 ∝ −
1

𝑟
⎯⎯

𝑅

𝐹 ∝
1

𝑟
⎯⎯

𝐸 = 0

𝑂𝑟𝑏𝑖𝑡

𝑔 =
𝐺𝑀

𝑟
⎯⎯⎯

𝐸 ∶ 𝐸  @ 𝑅

𝑑

Orbit

Orbit

If :
-Double radius
-Quarter Force of Gravity
-Half potential
-Half kinetic energy
-Half total Energy
-Increase in Energy
-Decreases 𝑣 =

√
⎯⎯ ⎯⎯

 𝐸 =
1

2
⎯⎯𝐸

𝐺𝑀𝑚

2𝑟
⎯⎯⎯⎯⎯=

1

2
⎯⎯

𝐺𝑀𝑚

𝑟
⎯⎯⎯⎯⎯

𝐸 < 𝐸

𝐸

Calculus 12 BC

𝑊

See Below!

Calculus

      𝐸 =
1

2
⎯⎯𝐸

1

2
⎯⎯𝑚𝑣 =

1

2
⎯⎯

1

2
⎯⎯𝑚𝑣

       𝑣 =
𝑣

2
⎯⎯⎯

        𝑣 =
𝑣

√2
⎯⎯ ⎯⎯⎯

At Infinity
𝐸 ≈ 0𝐽

E
Near Centre
𝐸 ≈ −∞J

Near Surface
𝐸 ≈ −6𝐸9𝐽

Far Away
𝐸 ≈ −3𝐸6𝐽

𝐸 : 𝑆𝑒𝑒 𝐿𝑒𝑓𝑡 & 𝐵𝑜𝑡𝑡𝑜𝑚 𝑅𝑖𝑔ℎ𝑡

𝐹 = 𝐹@ ;  𝑂𝑟𝑏𝑖𝑡
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