ME 563-Fall 2024

Test 2

Name

Pledge

I have neither given nor received aid on this examination.

Instructions:
This is a closed-book, closed-notes exam.
Please read the question on this exam carefully and answer only the questions I ask. Don’t waste

your time doing extra work, and don’t skip any of the smaller questions within a problem. I can’t
grade what I can’t see and I can’t give partial credit for something in your head.
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ME 563 - Fall 2024

Test Problem 1 -30 points

T
The single-DOF system shown below is made up of a c
particle of mass m, two springs (having stiffnesses of k 1]
and 2k) and a dashpot with a damping coefficient c. Let x
represent the motion of the particle measure from a k 2k "
position at which the springs are unstretched. If m = 100 W=/ W—
kg, k= 1350 N/m and ¢ = 40 kg/sec:

a) What is the undamped natural frequency w,?
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b) What is the damping ratio £?
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d) Given an initial condition x(0)=2 m, v(0)=0 m/s, Sketch the response on the axis below.
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Please answer the following

1. A 3 DOF system has stiffness matrix

ko =2k Kkl
K= |-k ki +3ks —ko
0 “ky Ky

Can the system have a rigid body mode? Justify your answer

2. A lumped 2DOF models has the following stiffness and mass matrices
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a) Determine the natural frequencies of the model
b) Determine the mode shapes of the system
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The transverse motion of the beam shown above is to be described by w(x,?).

wa(t)

[ - System 1
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. Write down/derive the set of boundary conditions for System 1.

. In System 2 the beam is subject to base motion at its fixed end. The base motion is purely

temporal wg(?). The total deflection of the beam can be written as wr(x, £)= wg(f)+
w(x,t), where w(x,?) is the deflection relative to wg().

a) Derive the governing equation and boundary conditions for the system.
b) Discuss how the base excitation changes your system.
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Newton Euler
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Where 4 is a fixed point or center of gravity

SDOF Response
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Power Equation
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Second-Order Continuous Systems
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Solution form
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Fourth-Order Continuous Systems
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Properties of Even and Odd functions

The product of two even functions is an even function.
The product of two odd functions is an odd function.
The product of an even and an odd function is an odd function
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Name

Pledge

I have neither given nor received aid on this examination.

Instructions:
This is a closed-book, closed-notes exam.
Please read the question on this exam carefully and answer only the questions I ask. Don’t waste

your time doing extra work, and don’t skip any of the smaller questions within a problem. I can’t
grade what I can’t see and I can’t give partial credit for something in your head.
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The single-DOF system shown below is made ) 7] )
up of a particle of mass m, two springs
(having stiffnesses of k£ and 2k) and a dashpot k 2%k L k
with a damping coefficient c. Let x represent L VAVAVAR aVAVAVALS | L aaVAVAVA
the motion of the particle measure from a
position at which the springs are unstretched. * o
If m=100kg, k=1350 N/m and ¢ =40
kg/sec:

a) What is the undamped natural frequency w,?
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b) What is the damping ratio £?
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c) What is the damped natural frequency wgy?
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d) Given an initial condition x(0)=2 m, v(0)=0 m/s, Sketch the response on the axis below.
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Please answer the following

1. A 3 DOF system has stiffness matrix

k1 —2kq k1
K= |-k ki+3k —ko
0 —ko ko

Can the system have a rigid body mode? Justify your answer

2. A lumped 2DOF models has the following stiffness and mass matrices

2 4 2 1
N R

a) Determine the natural frequencies of the model
b) Determine the mode shapes of the system
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