ECE 486 - Lab 2
Lab 2: Digital Simulation
Report by: [Enter your name]
Lab partner: [Enter partner name or “None”]
Lab TA: [Enter TA name]
Section: [Enter section]
Part I: State-space model of H₁(s) (8 points)
Reference transfer function:

State-space model representation of H₁(s) (8 points)
Compare the plots of ẏ and y obtained in Part I of the laboratory with the corresponding prelab plots. Do they appear to come from the same system? Explain why the results are identical or describe and correct any discrepancy. Attach clearly labeled plots.
Put Discussion Here
Attach the Part I plots and the prelab plots here or at the end of the report.
Part II: Effects of an extra zero (22 points)
System with an added zero:

The added zero is located at:

Use the same response-metric definitions as in Lab 1: percent overshoot Mₚ, 10%-90% rise time tᵣ, and 5% settling time tₛ.
Effects of a zero on Mₚ, tᵣ, and tₛ (2 points)
Measure the response metrics from the Part II plot, complete Table 1, and attach the clearly labeled Part II plot.
	Property
	No zero: H₁(s)
	H₂(s), zero at s = -30
	H₂(s), zero at s = -3
	H₂(s), zero at s = -1.5
	H₂(s), zero at s = 1.8
	H₂(s), zero at s = 18

	Percent overshoot, Mₚ (%)
	
	
	
	
	
	

	Rise time, tᵣ (s)
	
	
	
	
	
	

	Settling time, tₛ (s)
	
	
	
	
	
	


Table 1. Measured effects of the added zero on percent overshoot, rise time, and settling time.
Attach the Part II overlay plot here or at the end of the report.
Effects of a left-half-plane zero (4 points)
Explain how Mₚ, tᵣ, and tₛ are affected by the zero location. State when the added zero can be ignored.
Put Discussion Here
Effects of a non-minimum-phase right-half-plane zero (2 points)
Describe what is unique or unexpected about the response when the zero is in the right half plane.
Put Discussion Here
Decomposition of H₂(s) (14 points)
Set ζ to the value found in the prelab and separate the numerator so that H₂(s) is written as a sum of two fractions. Explain what each term represents and how the decomposition explains the effect of zero location. Discuss the influence of α, including the limits as α approaches 0 and infinity and the case α < 0.
Put Discussion Here
Part III: Effects of an extra pole (20 points)
System with an added pole:

The added pole is located at:

Effects of an extra pole on Mₚ, tᵣ, and tₛ (2 points)
Measure the response metrics from the Part III plot, complete Table 2, and attach the clearly labeled Part III plot.
	Property
	No extra pole: H₁(s)
	H₃(s), pole at s = -30
	H₃(s), pole at s = -3
	H₃(s), pole at s = -1.5

	Percent overshoot, Mₚ (%)
	
	
	
	

	Rise time, tᵣ (s)
	
	
	
	

	Settling time, tₛ (s)
	
	
	
	


Table 2. Measured effects of the added pole on percent overshoot, rise time, and settling time.
Attach the Part III overlay plot here or at the end of the report.
Effects of an extra pole (4 points)
Explain how Mₚ, tᵣ, and tₛ are affected by the location of the additional pole. State when the extra pole can be ignored.
Put Discussion Here
Decomposition of H₃(s) (14 points)
Use the partial-fraction form supplied in the laboratory manual:



Solve for k₁, k₂, and k₃ in terms of α. Explain what each term represents and how the decomposition explains the effect of the additional pole. Discuss how k₁, k₂, and k₃ change as α changes, including the limits as α approaches 0 and infinity.
Put Discussion Here
Required attachments
Prelab plot of y and ẏ.
Part I plots from the state-space model.
Part II overlay plot showing the responses with the added zeros.
Part III overlay plot showing the stable responses with the added poles.


Lab 2 grading rubric
	Section
	Section maximum
	Subsection
	Criterion
	Criterion points

	Prelab
	15
	Prelab
	N/A
	15

	Part I
	8
	State-space model of H₁(s)
	Compare the Part I y and ẏ plots with the prelab plots, explain why they represent the same system, and attach the plots.
	8

	Part II
	22
	Response metrics
	Complete the added-zero table for Mₚ, tᵣ, and tₛ and attach the Part II plot.
	2

	Part II
	22
	Left-half-plane zero
	Discuss the effects of zero location and state when the zero can be ignored.
	4

	Part II
	22
	Right-half-plane zero
	Explain the distinctive behavior of the non-minimum-phase response.
	2

	Part II
	22
	Decomposition of H₂(s)
	Decompose H₂(s), interpret both terms, and discuss the effects and limiting behavior of α.
	14

	Part III
	20
	Response metrics
	Complete the added-pole table for Mₚ, tᵣ, and tₛ and attach the Part III plot.
	2

	Part III
	20
	Effects of an extra pole
	Discuss the effects of pole location and state when the added pole can be ignored.
	4

	Part III
	20
	Decomposition of H₃(s)
	Determine k₁, k₂, and k₃, interpret the three terms, and discuss their changes and limiting behavior as α varies.
	14

	Total
	50
	Report total
	Part I (8) + Part II (22) + Part III (20).
	50

	TA Check
	15
	Required TA Checks
	Complete all required TA Checks. Show requested plots, data, wiring, code, or block diagrams and answer TA questions.
	15

	Lab Total
	80
	Prelab + TA Check + Report
	Prelab (15) + TA Check (15) + Report (50) = 80.
	80


Table 3. Lab 2 rubric organized by major section, subsection, criterion, and criterion points.
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