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• Announcements:
• Lecture schedule for the next 4 weeks:

• Midterm Exam:
Tu, Nov. 3, during regular lecture
1.5 hours, but might go longer

• HW#5 due Thursday morning at 10 a.m. in the 
EE245 box

Monday Tuesday Wednesday Thursday Friday

Oct. 5
Lecture
5-6:30

241 Cory

6
Lecture
3:30-5
Moffitt

7 8
Discuss
3:30-5
Moffitt

9

12
Lecture
5-6:30

241 Cory

13 14 15
Discuss
3:30-5
Moffitt

16

19
Lecture
5-6:30

241 Cory

20
Lecture
3:30-5
Moffitt

21 22
Lecture
3:30-5
Moffitt

23

26
Discuss
3:30-5
Moffitt

27 28 29
Lecture
3:30-5
Moffitt

30

Nov. 2
Lecture
5-6:30

241 Cory

3
Midterm
3:30-5
Moffitt

4 5
Lecture
3:30-5
Moffitt

6

• Reading: Senturia, Chpt. 10
• Lecture Topics:

Energy Methods
Virtual Work
Energy Formulations
Tapered Beam Example
Estimating Resonance Frequency

• --------------------------------------
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• The proof mass of the ADXL-50 is many times larger than 
the effective mass of its suspension beams

Can ignore the mass of the suspension beams (which 
greatly simplifies the analysis)

• Suspension Beam: L = 260 μm, h = 2.3 μm, W = 2 μm

Suspension Beam 
in Tension

Proof Mass

Sense Finger
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• Vibrating structure displacement function:

• Procedure for determining resonance frequency:
Use the static displacement of the structure as a trial 
function and find the strain energy Wmax at the point of 
maximum displacement (e.g., when t=0, π/ω, …)
Determine the maximum kinetic energy when the beam is 
at zero displacement (e.g., when it experiences its 
maximum velocity)
Equate energies and solve for frequency

ŷ(x)Maximum displacement function 
(i.e., mode shape function) 

Seen when velocity y(x,t) = 0 

0),( =txy

Velocity topographical mapping
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