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CEN415 Lab Report 2: Motors
Student 1 (ID), Student 2 (ID), Student 3 (ID), Teaching Assistant, Faculty

Abstract—In this abstract section, discuss the overall experience
including a summary of the procedure you conducted in this lab, the
results you obtained and analyzed, and the engineering conclusions
you made. Also, summarize what have you learned and how does the
lab related to the theory in the course.

I. S UMMARY OF C ONDUCTED E XPERIMENT
In this section, write about the experimental setup, the main
equipment used, and the main connections made. Also, summarize
the procedure followed in your own words indicating difficulties
faced and how they were overcome. Include a hardware circuit
diagram and a real-world image of the experimental setup. Refer to
your hardware circuit using Figure 1 and to your real/virtual circuit
using Figure 2. Copy-paste and use the same code to include more
images.

Fig. 1. Hardware Circuit Diagram. Point out the main connections in the caption.
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t=0:0.01:10 ;
f =1/2;
x_t=4*cos(2*pi*f*t)+2*cos(6*pi*t);
subplot(211); plot(t,x_t);
title(’Continuous Time Signal’);

II. R ESULTS AND DATA A NALYSIS AND I NTERPRETATION
This section is devoted to your interpretation of the outcome of
the experiment or project. The information from the data analysis
is examined and explained. You should describe, analyze, and
explain (not just restate) all your results. This section should answer
the question ’what does the data tell me?’ Describe any logical
projections from the outcome, for instance, the need to repeat the
experiments or to measure certain variables differently. Assess the
quality and accuracy of your procedure. Compare your results with
expected behavior and explain any unexpected behavior.
Typical things done for analysis and interpretation of data are:
• Plotting/tabling expected/calculated outputs against measured/observed outputs.
• Confirming laws/formulas/facts by the comparison.
• Commenting on deviations and their reasons such as noise.
• Explaining/justifying
the observations/phenomena/results
based on applying engineering principles learned in the
course.
• Responding to questions/prompts based on the observations
from the experiments.
• If results are unexpected, explaining the debugging procedure
followed to diagnose and fix the problem.
• Calculating statistics from the observed data to use it in driving
conclusions such as the mean, the variance, ... etc.
• Fitting data to theoretical model or formula and explaining
outliers.
• Commenting on the utility/limitations of a theoretical model/software/equipment in solving a problem.
• Discussing the sufficiency/insufficiency of testing to draw
conclusions and identifying additional testing needs.
• Varying the values of the physical quantities in the system via
the used software to investigate their impact on the system’s
output.
A. First Exercise: (Replace with actual exercise title)

Fig. 2. Connected Circuit on Tinkercad. Point out the main things to see in the
caption.

For software-based labs, make sure you include your code in
segments using Listing environments. You may use the code below
to do so and copy-paste it to include more segments of your code:

In the first exercise, we observe... In Figure 3 we can see...
We compare the experimental results with the expected theoretical results, and notice the following:
• The measured values are lower than the ideal values.
• The behaviour of the circuit is due to...
Several errors could explain the differences: precision errors in
measurement and bias errors in the calibration or large range of
values considered. The data support/does not support the hypothesis
because...
To add your table of results, you may use the latex tables
generator website. Once you create your table, you may set the
options there then copy and paste your code here.
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Observe an example of a table generated for voltage and current
values for a fixed resistance in Table I. The tabulated results
have been plotted in Matlab as shown in Figure 3. The code for
plotting your acquired results is given in section A. You only need
to fill your input and run. It will generate the plot and save it
automatically to your directory. All styling options are set.
You may notice that the results support Ohm’s Law given by
Equation 1 [2], [3]. We can observe that as the voltage increases,
the current increases for the same resistance value [4], [5], [6].
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TABLE I
TABLE CAPTION GOES HERE
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Voltage
3V
5V
7V
9V

Measured Voltage
3.01V
5.12V
7.05V
9.15V

Resistance
1KOhm
1KOhm
1KOhm
1KOhm

Measured Current
3.02mA
5.2mA
7.02mA
9.3mA

Calculated Current
3.01mA
5.12mA
7.05mA
9.15mA

clear; close all; clc
X = [3 5 7 9 12 15 18 21];
X_name = ’X’;
X_units = ’ (X units)’;
Y_name = ’Y’;
Y_units = ’ (Y units)’;
% Replace with your model
calculated = X.ˆ2;
% Replace with your measurement
measured =
calculated+(20*rand(1,length(calculated))-10);
% mesured = [1 2 3 ...]

Percentage Error
0.33%
1.5%
0.43%
1.6%
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% Do not change here. This part is automatic.
figure1 = figure;
% Create axes
axes1 = axes(’Parent’,figure1); hold(axes1,’on’);
% Create multiple lines using matrix input to plot
plot1 = plot(X,[calculated;
measured],’LineWidth’,2,’Color’,[0 0 0]);
set(plot1(1),’DisplayName’,’Calculated’);
set(plot1(2),’DisplayName’,’Measured’,
’Marker’,’o’,’LineStyle’,’--’);
% Create labels
ylabel(strcat(Y_name,Y_units),’FontSize’,20);
xlabel(strcat(X_name,X_units),’FontSize’,20);
% Create title
title(strcat(strcat(Y_name,’ vs.
’),X_name),’FontSize’,20); box(axes1,’on’);
% Set the remaining axes properties
set(axes1,’XGrid’,’on’,’YGrid’,’on’);
% Create legend
legend1 = legend(axes1,’show’);
set(legend1,...
’Position’,[0.290689149560117
0.795362903225807 0.172287390029325
0.0856854838709677],...
’FontSize’,16);
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Fig. 3. The current at different voltage levels. Give a sentence or two to help the
reader focus their attention on what is the main interpretation from the plot (e.g.,
the relationship is observed as linear)..

V = IR

(1)

III. E NGINEERING C ONCLUSIONS
Base all conclusions on your actual results. Explain the meaning
of the experiment and the implications of your results. Examine the
outcome in light of the stated objectives. Seek to make conclusions
in a broader context in the light of the results.
Throughout this lab report, three lab experiments were conducted
in order to enhance our comprehension of this introductory course
to electrical and computer engineering. The first lab along with
the third lab experiments, acquaint us with... The second lab
experiment emphasized on... In each lab, we set-up our connections
to obtain... We achieve the following results, ..., which agree
with the expected/theoretical values. We inspect several errors
in measurements, which are due to... To correct problems that
may have led to discrepancies or bad data points, we recommend
the following... By conducting these lab experiments, we have
learned..., which will help us with...
A PPENDIX A
S OURCE C ODE FOR G ENERATING M ATLAB F IGURES
C ONFORMING TO R EQUIRED S TYLE .

saveas(gcf,’ECE_figure.png’)
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