Engineering Physics I - Fall 2015
Midterm 3 information

Midterm 3 will cover the material presented in lectures 15 through 21, the Monday
lab sessions after midterm 2, and problem sets 8-10. This corresponds to Chapters
8-10 in your textbook, plus parts of chapter 13. Midterm 3 will not focus on the
material covered in earlier lectures, though some of the equations we have used
previously may be applicable to the problems in midterm 3.

You will need to memorize the following equations. They will not be provided for
you on the midterm. You should also know how to apply these equations and under
what circumstances they are applicable (for example, Newton’s laws are only
applicable in an inertial reference frame, and the kinematic equations only apply
under constant acceleration).

p=mv (linear) momentum

J=FAt=Ap Impulse]

F =dp/dt=ma alternate expressions of Newton’s 2nd Jaw

rem = (Emir;) /Mt position of the center of mass of a system of particles

Ptotal = MiotalVem total momentum of a system of particles can be described in
terms of the total mass and the motion of the center of mass

[ =X mjr? (how to calculate the moment of inertia I given a number of discrete
masses m;)
You will not be required to memorize moments of inertia for specific
objects, e.g. that I= 2/5 M R? for a sphere rotating around an axis at its
center. These will be given to you if needed.

[, =1+ Md? parallel axis theorem, given I for an axis at point O, the moment of
inertia for an axis at point P I, can be found from the d, distance from
OtoP

B(t) = B0 + wot + Yoat? and o(t)=w+at (if a is constant)

Vtangential = I'® always holds for a rotating object - how to relate rotational
velocity to linear tangential velocity

Vem = T requirement for pure roll or motion without slipping
Atangential = I'Al always holds for a rotating object - how to relate rotational

acceleration to linear tangential acceleration (but remember
there is also a centripetal acceleration that is radial!)



T=la=rxF=dL/dt
L=Im=rxp
KErotation = ¥2 Iw? (kinetic energy of rotation)

KEtotal = KEtranslation + KErotation (total kinetic energy of an object undergoing
both translation, or linear motion, and rotation)

T =a3/2 Kepler’s 21d Jaw, orbital period of a planet T in years, a is semi-major
axis in AU

You are also expected to know the following equations (from midterms 1 & 2):

X(t) = Xo + voxt + Y2axt? y(t) = yo + voyt + Y2ayt?
Vx(t) = Vox + axt vy(t) = voy + ayt
Force due to kinetic friction F = kN
Force due to static friction F < 5N
1}2
ac= — centripetal acceleration (radial)
W = f F-ds

W = F-s (if force is constant)

W = AKE (work-energy theorem)

F = kx (force required to stretch a spring a distance x)
KE = % mv? (kinetic energy of translational motion)

% mvi? + mgy1 = %2 mvz2 + mgy>  (conservation of mechanical energy if there are
no other forces than gravity, no rotation)

KE1 + U1 + Wother = KE2 + Uz (if other forces act on an object)



Finally, the following equations are all included elsewhere in this document

but it may help you to study them in the following way, relating linear motion
to rotational motion:

Linear/translational motion Rotational motion analogue

X 0
\4 W
a a
m I

F=ma =la

F=dp/dt t=dL/dt
p =mv L=Iw
KE = %omv? KErot = %2 lw?




