
Section 13 .↑ (Acceleration
, Velocity, Momentary Force)

If /At describes position us a function at time

1) :(t) = ) = ) is velocity

2) IFT) = IEE1 is speed

3) alt) = 5)= = i
acceleration

e .g. If it) = [sin(t), toult) , 1-t7 -ECE<I

-It) = < 2 cost
,
SecE) , -17

a(t) = <- Pain(t), Iseclsecttm), 07

IFE)1:ocilie) + seat(e) + /



e . g. Suppose a particle has

acceleration

altb= <-cob(t) j-sin(t) , -1)

and 10 = <5 , 2, 27

10) = <0, 1
, 3).

Determine F/E).

H = (A)

Y(t) = Jiltide + I

= in(t), 00s(t), t> + I

: (d) = 70
,

1
,
07 +

70, 1
,
3) = 40 , 1

,
07 17



& (t) = <- sint), costt) , 3 ++]

'(t) = u(t)

F(e)= Jucdtt2

= (cos(t), sinH , 3t+ 2) + 2

< 5 , 2,2) = <1, 0, 03 +E

I = <4
,%2)

& (t)= <4 + cost), 2+sin(), 2 +3t +E

We reconstruct position from acceleration + two

daten points
Cinitial position,velocity)



Neuter 2 :

: momentum (total quantity of motion

E : force

If object has massmn and velocity I

p = mi = uE

The rate of change of momentum is force.

= F

in constant: me" = # (F =mi)

If you know the face natis on an objects
you

know the accelention :

a =F

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



(d=o

(0) = Fo

Projectiles close to eathi

Eg = - 9 .8 m/s

u(t) = f - 9 .8Edt + C

I - 9 .8tk + I
,

(d) = E

F(t) = - 1 .8t + To

r(t) = Guidt + E2



Flt) =- ot + I

↓10 = 0 + 0 + E

/ = to -E

(9,
8-0 => line motion

!)

To=

to = vocoslo i + vosinGI

F()= vocosOt* + [Vosinft-18]E



This is a pormholie trajectory ,

When is z= 0? [rosint-It]=

to on

t = Erosa

e
. g. Vo = ISOm/s 0 = 4 = 45

How for when strikes grand?

- = t~ 21 .
64

X = vo cost t

= 150300 - 229Sm
-



Peak height?

[Vosint-18] = z(
z'(t) = vo Sint-9.

8t

z'lt) = 0 => t =v

So peak happensat t= = 10

z (10. 82) = 574m

-10
I↓



What if

-o
---10 ?

- [roat-t] = -10

-48 + t 1 + 10 = 0

t = 21 .It

X E2306


