
Newton 2 :

P : momentum ( total gently at notion )

§ : force

If object has mass un and velocity 8

BE ME = until

The rate of charge of momentum is face
.

ddzps = É
in constant: mñ

"
= F ( É=ma)

If you knew the force actors on an object
you

know the acceleration :

a- = 1mF.

And if you know initial position and velocity
then you can reconstruct the position.



Flo)= To

Projectiles close to earth :

Ég= -9.8 E m /

silt)= f-9.8 Edt + E

= -9.8T€ + É
,

8107--81

Flt7= -9.8T£ + To

PIE)= file)dt + Éz



EH)= -9.8¥ It tot + Éz

Elif 0 + Ot Éa

EH)= To
"

+ Jolt) - 9.8-21-2I

( 9,8 → o ⇒ linear motion !)

F. =3

-- To = ↳ cos(A) I +

vosino-IFK-7-vocoso-totfosiho-t-9.IE] I
✗ = at C- = ✗Ic

2- = ✗✗ - pxz

✗ = taro

B. = 9¥seE¥←



This is a parabolic trajectory .

When is z=o? b- [ vosihQ-9.IE]-0

f-=O on

C- = Y.g-s.no

e.g. Vo = 150m Is ⑦ = IT/+ = 45°

How far when strikes grand?

f- Bq÷¥= 21.64

✗ = V0 Cos0-6

= 1501oz 3q%§z= 150,1¥ = 2295m



which is runty constant
.

•

body

•

F-
Sun

for - GY;Fb- ¥1

Acceleration at body :

¥(mbñ
'

)= -

GIFT
"
= - qI⇒ñ Ms → M



§ = mbÑ
'
→

" knew momentum "

[ = F-xp angular momentum about É
.

" total amount of angular motion ".

¥p> = Ég =L 0 . The bodies's momentous

is not preserved,

But

¥I= ofzñxp = E' xp + ñx¥p

= F'✗ (Mbt) + Ex FI

= 0 + 0

CEE ') , ( Rai)

Angular momentum (E) about 8 is constant
.



f-+ G-E)xp = -ñxrg =/ 0 in general .

Note F 1- I so it is always contained

in the plane perp to É .
n

thru origin

[ = LE L > 0 WLOG

Ñ = r cost)f + vaults

ñ
'
= r

'

In .

+ r fainted + cos0-5) -0 '

Ñ ✗ F' = Ex r C- sinful +costs)0
'

=r2 ( cont⇒C- sat + of ) 0-1

= v2 ( edx f- 55×9) 0-1



= v2 Gets)o^xf -01

= v20
' I

Ltr xp / = imrzo
'

②
'
= 1m¥

Angle chases fasted as r→ 0
.

ECE +St)

T☒s←
§ / Exist / = _tdr×pl¥=t±s←



is the area of the triangle .

That is
,

in time It
,
the position vector

sweeps out an area approximately In It

Yep : equal At ←→ equal area
.

1¥ - tis

1¥
Kepler 2 : equal tines ⇒ equal area swept ant .

is exuely consecration of angular manakin.


