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POLAR COMPONENTS"
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rMPULSE !I MC~£NTUM (':ector Quant; t; es)

L ine:ar IIXJmentum: C = mVG

Angular rrXJmentum: [0 = 1(01 rorr.ent of mVG vector about pt. a

tll J"rF dt = Ell

rJr f{i; dt EH
=1 0 01

Conservation of Momentum,.. -If tF = Ot rLl = tL1

..-
If" r;Mo ~ Ot rH = rH

J1 J1

Impu1sive. ft'otion: result of an impulsive force. (large. force ac.ting over small time

period.) rf external forces on a syste!n are non-impul sive,. then J"!Fdt = .rRodt = a

(be.cause af extremel y small time Period). rnen :ll = ~C1 and:ji' = r.i:f .Examples are
~l 0%

e.xplosion!i and impact problems, where the only forces are internal impulsive forces.

Il"PACi

rec:ion

HELPFUL (?) HINTS

Kinematics Problems

J.f( t)a = f( t) : dt;Odvdv = adt ~ =

=> 'I = g(:)

J"g(t}dtdx = vdt => j"dx =

~

D;rec:t central Impact:
mAVAt + ~V8t = mAVAt + ~VB2

VS2 -VA2 = e (vAt -vat)

If e = 1 (perfectly elastic impact), no energy is lost during impact.
Thus.

17 e :: 0 (perfectly plastic impact)
..-
'fA = \1

'Z. 62.

Obliqtle Central Impact:

\;At S vA%. and VSt = VS1 -tangential direc:ion

n'A VAt oj- ~VBt = mAvA-t + mava2, -normal di

\.r~ -'I.~ = e{" A -,,~ ) -no~l dir!c:ion
J: '"'2, 1 01
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DYNAMICS
SAMPLE; PROBLEMS

1 . ..
A p,article moves along a straight 1 ine such that v = (3 t2 -6t) fps.

At 't = 0, x = o. When t = 3.5s, find: (a) acceleration of particle,

(b) its position, (c) its average velocity, (d) its average speed and

(e) the total distance traveled by the particle.

a = dv/dt = 6t-6

a (3.5) = 6 (3.5) -6 = 15 fpS2

dx = vdt

kdx = {~ (3t2 -6) dt

x = t3 -3t2.

X (3.5) = 6.125 ft

(c)

(d) Ave. speed = (total distance traveled) f(t-t
0

so -

(e) v = 3t (t-2) = 0 at t=O~ t=2s

for O<t<2s, v is negative

for 2 <t<3.5s, v is positive

t(s

total distance traveled = 4 + 4 + 6.125 = 14.125

then

= 4.04 fps

Note the difference between position, displacement and total distance traveled.

.'1



(c)

Vo = 60.6 fps

Question: What is v when object is falling and is 2 ft above the ground
y

(from part (a»?

/"


