EIT EXAM REVIEW OYNAMICS
CsF

STUDY OUTLINE
KINEMATICS
v = ds/dt
t: :
S2 - §; =Jvdt = area under v-t diagram
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a = dv/dt = d*s/dt? = vdv/ds

t.
V2 = vy = Jaat = area under a-t diagram
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IMPULSE 2 MOMENTUM (Vector Quantities)
Linear momentum: [ = mVG
Angular momentum: "rTo = {u + moment of mVG vector about pt. O
£, + jZF dt =5,
g, A At I,
Conservation of Momentum
IfFeF = 0, ) =i,

If M, = 0, I, = H,

Impulsive Motion: result of an impulsive force (large force acting over small time
period.) If external forces on a system are non-impulsive, then jTFdt = fﬁodt =0
(because of extremely small time period). Then IL, = L, and ‘:ﬁn = Z}Toz. Examples are

explosions and impact problems, where the only forces are intermal impulsive forces.

IMPACT
Direct central Impact:
Tava, ¥ M3Vg, T MaVa, T TRVE,

vsz - vAz = e (vAt - val)
If e = 1 (perfectly elastic impact), no energy is lost during impact.
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= 0 (pervactly plastic impact)

Az = VB-L

Oblique Cencral Impact:

v Vo = Vo = ial direction
vAl = VA: and vBl vBz tangential d

My V, + M7y = MyV, + M.V, -normal di an
A VA, T ™Y, T MVa, T MVs,
:‘;3» - \73‘2 = e(VA! - ;-3‘) -normal direction
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HELPFUL (?) HINTS
Kinematics Problems

a = f(t): dv = adt > dv = JSf(t) dt
> v = g(t)
dx = vdt > ;dx = JSg{t)dt



EIT EXAM REVIEW DYNAMICS
CSF SAMPLE PROBLEMS

1. A particie moves along a straight line such that v ='(3 t2 - 6t) fps.
At t =0, x =0. 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 fps?

dx = vdt

= {t 2 _
(Fax = fo (3t2 - 6) dt
x = t3 - 3t2

x (3.5) = 6.125 ft

(c) Ave. v = XX, =8:125 . y 75 ¢

(d) Ave. speed = (total distance traveled) /(t-to)

so -
() v =3t (t-2) = 0 at t=0, t=2s
for 0 <t<2s, v is negative
for 2 <t<3.5s, v is positive
at t = 2s, x = (2)3-3(2)%= -4 ft
x(ft)

6.12%~ =~ —— T T T T 5

total distance traveled = 4 + 4 + 6.125 = 14.125
then
(d) Ave. speed = 14.125 = 4.04 fps
3.5

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



(c)

Vo T 60.6 fps

Question: What is vy when object is falling and is 2 ft above the ground
(from part (a))?



