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.+9/78-1/83 Ph.D., Mechanical Engineering, Stanford University

- 6/72-8/74 M.S., Applied Mathematics, Courant Institute of Mathematical
Sciences, New York University

9/68-6/72 B.S., Aerospace Engineering, Polytechnic Institute of Brooklyn

EXPERIENCE
8/85 -~ FLORIDA INTERNATIONAL UNIVERSITY, Miami, Florida, Department
Present of Mechanical Engineering. Responsible for teaching, advising

and developing research proposals in fracture mechanics and
applied mechanics in general. Continue work with Biology Depart-
ment colleague on the applied mechanics’ implications of hyper-
gravity on mouse femora.

8/83-7/85 TECHNION-Israel Institute of Technology, Faculty of Mechanical
Engineering at Haifa, Israel. Lady Davis Post-Doctoral Fellow.

4/83-7/83 APPLE COMPUTERS,INC. at Cupertino, California. Consultant.
Provided engineering analysis, suggested improvements and
provided new designs for existing products.

PUBLICATIONS
One submitted for publication; three in preparation.
1. Bone, in press
2. Eng. Fracture Mech., 29, pp 263-274 (1988)
3. Int J Solids and Structures, 22, pp 1525-1539 (1986)
4. ASM Proceedings, 4, pp 359-365 (1985) :
5. Eng. Fracture Mech., 18, pp 39-48 (1983)
6. Eng. Fracture Mech., 18, pp 49-58 (1983)
7. Eng. Fracture Mech., 18, pp 295-305 (1983)
8. J. Applied Mech., 49, pp 773-778 (1982)
9. J. Applied Mech., 49, pp 656-658 (1982)
10. Eng. Fracture Mech., 17, pp 125-131 (1982)
11. Int. J. Fracture, 14, pp 221-239 (1982)
12. Bull. Seism. Soc. Amer., 64, pp 1789-1808 (1974)
Other Publications--two proceedings papers and three abstracts

RESEARCH AREAS OF INTEREST: fracture mechanics, biomechanics, large scale
numerical methods in applied mechanics

GRANTS AWARDED
o IBM Unsponsored Research Grant--March 1986 to January 1988
o FIU Provost’s Summer Grant--Summer "A" 1988

OTHER DATA
o Lady Davis Post-Doctoral Fellowship for academic years 1983/1984
and 1984/1985.
o Alexander von Humboldt Fellowship (West Germany) 1983/1984.
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January 10, 1990

Dr. T.O. Kvalseth, Chairman

Graduate Fellowship and Assistantship
Committee

Department of Mechanical Engineering

University of Minnesota

111 Church Street, SE

Minneapolis, Minnesota 55455

Dear Dr. Kvalseth:

I am writing this letter in support of the application of Mr. Narendra
Kota, 480-15-8511, into the PhD program in Mechanical Engineering and for
financial assistance at the University of Minnesota.

I have known Mr. Kota since his arrival at Florida International
University (FIU) and I have had the pleasure of having him as a student in
my Advanced Analysis of Mechanica Systems course. His course grade was an
A. Y impressions of Narendra are that he grasps the material presented
very dquickly, he is meticulous in his work and he is very motivated. My
course required knowledge of the FORTRAN programming language. Because of
his weakness in that area, he taught himself FORTRAN, while still producing
the required projects at their due dates (normally .ten days from
assignment). is areas of interest are in CAD/CAM and robotics. He
presently has a GPA of 3.7 or better in our MSME program. He is a
conscientious individual who, I believe, will do well in graduate work. If
we had a PhD program here, I would be want to write this letter, as I would
try to pursuade him to stay at FIU. I believe that he would be a welcome
addition to your corps of graduate students and unequivocally support his
application into the PhD program in Mechanical Engineering.

Mr. Kota has been supported by various grants to cover his 1living
expenses and tuition while at FIU. Being a non resident of Minnesota, he
would have to also receive financial assistance . in order to meet his
expenses and tuition at your university.

Respectfully,
Cesar Levy

Assistant Professor
Mechanical Engineering



15.51. The free-rolling ramp has a mass of 40 kg. A

" 10-kg crate is released from rest at A and slides down
3.5 m to point B. If the surface of the ramp is smooth,
determine the ramp's speed when the crate reaches B.
Also, what is the velocity of the crate?

Conservation of Energy : The datum is set at lowest point B. When the
crale is at point A, itis 3.5sin 30° = 1.75 m above the datum. Its gravitational
potential energy is 10(9.81)(1.75) = 171.675 N - m. Applying Eq.14-21. we
have

L+V, =T+ V

1 1 )
0+171.675 = 5(10) vh + 3140) v
171,675 = SU% + 2003 (1
Relative Velocity : The velocity of the crate is given by
Ye=Vp+ Vo

= =gl + (Vg 05 30°1 = Ve sin 30°))
=(0.8660Vc/g ~ Up)i=0.50¢p (2}

The magnitude of vis

ve = Y(0.8660v¢p — V) +(-0.5vep)’
VL + Vf = 173203 Ve 3]

Conservation of Linear Momentum : If we consider the crate and the
ramp as a system, from the FBD, one realizes that the normal reaction N¢
(impulsive force) is intemal to the system and will cancel each other . As the
result, the linear momentum is conserved along the x axis.

O=me{ve), +mgUp
B

() 0= 10(0.86600;p ~ Vg ) +40{-vg)

0 =8.660v¢ —50vg N 4]
Solving Eqgs.[1], (3] and [4] yields
vp = L101m/s=110m/s  vc=543m/s Ans

Vep =6.356 m/s
From Eq. (1] .

v = [0.8660(6.356) — 1.101]}i —-0.5(6.356) j = {4.403i - 3.178j} m/s
Thus, the directional angle ¢ of v is
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-77. The ball B has a weight of 5 1b and is originally rotating

:Ih: (;:2 waiD 8 Circle. As shown, the cord AB has a length of 3 ft and passes
i$ at the 2 fhrough the hole at A, which is 2 ft above the planc of motion. If
; 1.5 ft of cord is pulled through the hole, determine the speed of the
pball when it moves in a circular path at C.
Prob. 15-77
15-78. A gymnast having a mass of 80 kg holds the two rings
with his arms down in the position shown as he swings downward.
His center of mass is located at point G,. When he is at the bottom
position of his swing, his velocity is (vg), = 5 m/s. At this lower
position he suddenly lets his arms come up, shifting his center of
mass to position G,. Determine his new velocity in the upswing
. due to this sudden movement, and the angle 6 to which he swings
ch is at- . . .
before coming to rest. Treat his body as a particle.
ular path
: cable is
he speed

Prob. 15-78

PROBLEMS 223

15-79. The 10-1b block rests on a surface for which the coeffi-
cient of kinetic {i#iiva is gy = 0.5. The block is acted upon by a
radial force of 2 Ib and a horizontal force of 7 Ib, always directed
at 30° from the tangent to the path as shown. If the block is initially
moving in a circular path with a speed vy = 2 fu/s at the instant the
forces arc applied, determine the time required before the tension
in cord AB becomes 20 Ib. Neglect the size of the block for the
calculation.

Prob. 15-79

*15-80. An earth satellite of mass 800 kg is launched into a free-
flight trajectory about the earth with an initial velocity of v, =
12 km/s when the distance from the center of the earth is r, =
15 Mm. If the launch angle at this position is ¢, = 60°, determine
the velocity vy of the satellite and its closest distance ry from the
center of the earth. The earth has a mass of M, = 5.976(102%) kg.
Hint: Under these conditions, the satellite is subjected only to the
earth’s gravitational force, F = G M,mJr? (Eq. 13-2). For part
of the solution, use the conservation of energy (see Prob. 14-63).

Prob. 15-80
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FLORIDA INTERNATIONAL UNIVERSITY
Mechanical Engineering Department

Spring 2005 Dynamics EGN 3321

Professor: Cesar Levy

Office EAS 3462 .
Office hours: M and W 1600-1730, T and R 1300-1500
Tel: (305) 348-3643 (voice mail)

e-mail: levyez@fiu.edu .

Textbook: Engineering Mechanics-—Dynﬁmics, 10th Edition
R. C. Hibbeler

Session #

1 Chapter 12, Section 1,2,3 s)o
2 : 4,5 iz
3 7,8 iy
4 9,10 124
5 Review Chapter 12 sf26
6 Chapter 13, Section 1-4 qal *Y
7 5,6 12 a-t, r-6
8 Exam #l--Chapter 12 2/ '
9 Chapter 14, Section 1-3 2/a
10 o 4-6 21y
11 Review Chapters 13 and 14 216
12 Chapter 15, Section 1,2 2[21
13 3,4 and review 2/23
14 4,5 2/28
15 ’ ‘. 6,7 L7
16 - Exam #2--Chapters 13, 14 and 15.1-43/7
17 Chapter 16, Section 1-4 '
18 5,6 3w
19 7,8 BRI L
20 Review 3/28
21 Chapter 17, Section 1,2 3/3»
22 . . , 3-5 e
23 Review Chapters 15.5~7, 16, 17 ﬁ@'
24 Chapter 18, Section 1-3 Y/t
25 Exam #3--Chapters 15.4-6, 16, 17 43
26 4,5 it
27 Chapter 19, Section 1-3 Y9
28 Review Chapters 18, 19 415
29 FINAL EXAM -- During Exam Week

oe

Grade will be determined on the basis of Exam #1 15
’ Exam #2 20

Exam #3 25

Homework 10

FINAL 30

K-8

o0 o° o




Grading Scheme: 90 and above A 77 - 79 B~ 60 - 64 D

87 - 89 A- 74 - 76 C+ Below 60 F
83 - 86 B+ 70 - 73 C
80 - 82 B 65 - 69 C-

Homeworks are due a week after being assigned. These problems should be neatly
- worked .out, preferably on engineering paper. Use the “Given, Required,
Solution” format and completely draw appropriate diagrams and coordinate
" systems. All numerical answers should have the appropriate units. Note in each
_ exam there will be one problem quite similar to the assigned problems.
Problems submitted after the class hour the due day or the next day will be
penalized with 15% of the total grade for that assignment. No homework will be
accepted after two days without a medical or any other documented excuse. If
vou realize you will miss the due day and you have a valid excuse, please

- contact me before the due day and not after. You must keep up with the

" homework in order to do well in class

Cellphones are to be puu'on silent mode before the start of and during class
and turned off before and during examinations. Thanks. '

If vou come in late, do it-quietly; Find a seat in a manner that does not
disturb the class or your neighbors. Thanks.

Cheating will not be tolerated. Cheating is defined as the giving or taking of
unpermitted aid of any kind. Cheating affects all students. The cheater gets
an undeserved grade and the rest of the class is affected by being lower on the
merit. order 1list. Cheatird on an exam will be cause to fail the exam.
Cheating on the final exam-is cause to fail the course. So, please don’t cheat
nor give aid to those cheating.

Our class meets M 540~655pm and W 540-820pm in room EAS 1105.
Office hours are M and W 1pm—4pm and by appointment.

I will be out for a few days in the beginning of April. More on that as we get
.close to the date.

This is a preliminary sYllabus subject to change. All  changes will be
announced in class. RN -
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448 PLANE KINETICS OF RIGID BODIES

6/63 The link B weighs 0.80 Ib with center of mass

6/64

2.20 in. from O-O and has a radius of gyration
about O-O of 2.76 in. The link is welded to the
steel tube and is free to rotate about the fixed
horizontal shaft at 0-O. The tube weighs 1.84 Ib.
If the tube is released from rest with the link in
the horizontal position, calculate the initial an-
gular acceleration « of the assembly and the cor-
responding reaction O exerted by the shaft on the
link.

Ans. o = 62.6 rad/sec?, O = 0.492 Ib

Problem 6/63

A flexible cable 60 meters long with a mass of
0.160 kg per meter of length is wound around the
reel. Withy = 0, the weight of the 4-kg cylinder
is required to start turning-the reel to overcome
friction in its bearings. Determine the downward
acceleration a in meters per second squared of
the cylinder as a function of ¥ in meters. The
empty reel has a mass of 16 kg with a radius of
gyration about its bearing of 200 mm.

kg
Problem 6/64

—

Chapter g

6/65 The figure shows a roll-off truck ramp for dis.

charging loaded containers. The loaded 120-Mg
container may be treated as a homogeneous solig
rectangular block with mass center at G. If the
supporting wheel A is restrained from move.
ment, calculate the force Fj; exerted by the ramp
on the supporting wheel B when the truck starts
from rest with a forward acceleration of 3 m/s?,
Neglect friction at B.

Ans. Fpy = 310 kN

Problem 6/65

6/66 Prior to deployment of its two instriument arms

AB, the spacecraft shown in the upper view is
spinning at the constant rate of 1 revolution per
second. Each instrument arm, shown in the lower
view, has a mass of 10 kg with mass center at G.
Calculate the tension T in the deployment cable
prior to its release. Also find the magnitude of the
force on the pin at A. Neglect any acceleration of
the center O of the spacecraft.

Problem 6/66
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Thee 2-gr collar is released from rest at A and slides
down the inelined fixed rod in the verticul plane. The
coctticient of Kinetie (riction is 0.4, Caleulate (@) (he
velocity ¢ of the collar as it strikes the springs and
th the maoximum detleetion x of the spring.
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' At a given instant the gear has the angular motions
shown. Determine the accelerations of points A and B on the
link and the link’s angular acceleration at this instant.
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The 15-1b suitcase A is released from rest at CoAlter i
slides down the smooth ramp, it strikes the 10-1b suitcase &, which
is originally at rest. 1f the coefficient of restitution between the
suitcases is ¢ = 0.3 and the coetficient of kinetic {riction between
the floor DE and cach suitcase is py = 0.4, determine (a) the ve-
locity of A just before impact, (b) the velocities of A and B just
after impact, and (¢) the distance B slides before coming to rest.
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Fundamental Equations of Dynamics ...
KINEMATICS

Particle Rectilinear Motion

Variable a Constant a = q..

Relative Motion

Ve = Va t vy ap = a, + ag,

Rigid Body Motion About a Fised Axis

Variable o Constant o = «,.

[+ do + t
=Y w = w a,
dl 0 s
de
= — 0= 0y + wot + }ea.t?
CT 0T @b T
wdow = adf ' w? = w} + 2a,.(0 - 6¢)

For Point P

2

s = 6r U= wr a, = ar a, = o

Relative General Piane Motion-Translating Axes
VB = Vao t+ Ve ag = a5 + agpin

Relative General Plane Motion-Trans. and Rot. Axis
Vo = Va+ Xty + (Vgade
ag=a,+ 0 xrg,+ Qx(Qxry,)+20x (Vaiader + Ap/a)ce
KINETICS
- |2
Mass Moment of Inertia /= J” dm

Parallel-Axis Theorem I =15+ md?

I
k=
m

Radius of Gyration

i
i
i
|
i

dv
a=— v=uyt+ oadt
dt
ds
v =— $ =59 + vot + ';'(l‘.l‘z
dr
- 2,2 e
vdv = ads Ve = v + 2a.(s ~ sy)
Particle Curvilinear fMotion
X, y, z Coordinaies r, 0, z Coordinates
U, =X  a,=% v, =i a, =i — rg?
vy =y ay, = y. vy =ré ag =ré + 2r0
v, =2 a, =73 .U, =2 a, =%
n, t, Coordinates
. v
v=§ a, =0 =y R
ds ;
v? [} + (dyidx)?}?? e
a. = —— = |
"op d*yidx?

-Couservation of Energy Theorem

Eyuations of Motion

Particle | ZF = ma
Rigid Body 'EF_\. = mdg),
(Plane Motion) SF, = mlag),

ZM(; = 1(;0’ / sz = E(Mk)p

Principle of Work and Fnergy
n+U =T

Kinetic Energy

Particle | T=3%muv

Rigid Body
(Plane Motion)

T={mvd + $lg0?

Work
Variable force Up = f F cos 6 ds
Constant force Up, = (F. cos ) As
Weight Uy = =W Ay
Spring - Ug = —(ks3 — tksh
IC()u/)Ie moment Uy = M A0
Power and Efficiency
_ dUu _ . P()u( _ Unut
a0 TP Uin

T|+V|:T2+V2

Potential Energy
V=V, +V, where V, = =Wy, V, = +4ks?

Principle of Lincar hinpulse and Momentum

Particle ' mv, + % f Fd = mv,

Rigid Body ‘ m(vg), + = J Fdt = m(vg),

Conservation of Lincar Momentinn

Z(syst. mv), = Z(syst. mv),

- (vg)2 = (Ua)s
(Wa — (uy)

Principle of Angular Impulse and Momentum

Coclficient of Restitution e

Particle (Hp), + = f Mg dt = (Hp),,
whc're_H() = (dY(mv)
Rigid Body — {(Hg), + 3 f Mg dt = (Hg),,

(Plane Motion) where H;; = I

(Ho) + 2 f My dt = (Hg),,
where Hy = Iw + (cl)((;lv(;)'

Conservation of Angular Momentum

2(syst. H), = Z(syst. H),
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15.145. A pin P slides in a circular slot of radius r, which is cut in
the plate OE. The velocity of P relative to the pldte is of constant
magnitude « and is directed as shown. Knowing that the plate rotates
counterclockwise with a constant angular velocity o, derive an expres-
sion for (a) the magnitude w for which the acceleration of the pin is zero
as it passes through point B, (b) the corresponding magnitude of the ac- ‘
celeration of the pin as it passes through point D.

pc. P15.145
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