Unit 8 — Impulse and Momentum

Derive Impulse Momentum from Newton’s 2" Law

Newton’s 2" Law XF = ma
Av Av
Replace a = " XF = m—
Move At over to other side of equation At x XF = mi{—v * At
Impulse (J) — Momentum (4p) Theorem XF * At = mAv

J = XF x At = Ap = mAv

m
J= Nxs= Apzkg*?

Conservation of Momentum true for isolated systems.

(pi=py) or (po=p)

(Conserve means remains the same before and after)

m{xv, +Mm, *xv,, =m{*xvV{+m, *xv
1 * Vo, 2 * Vo, 1*V1 2 * V2

Elastic collision conserve momentum AND kinetic energy.

Elastic collisions the objects bounce off of each other.



Inelastic collision conserve momentum BUT NO'T kinetic energy.

Inelastic collisions the objects stick to each other.

Conservation of Momentum for Inelastic Collisions

ml*v01+m2*v02=m1*v1+m2*v2

Since they stick together with same final velocity we can rewrite the
equation.

my *V,, + My *V,, = (Mg +my) xv

After collision they have a common final velocity.

EXPLOSIONS

It’s an Inelastic Collision but stuck together at the start and then

separates.

Conservation of Momentum for Explosions!!

ml*v01+m2*v02=m1*v1+m2*v2

Since they stick together before we can rewrite the equation.

(mi+my)*v, = My *vV; + M, %0y



Before the explosion (collision) they have a common initial velocity.



