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RECOMMENDATIONS and CONCLUSIONS



OBJECTIVES

Under “Objectives” you write the main outcomes etpd from the experiment. In other

words, the objectives reflect on the purpose arfulisess of the experiment. You should
never copy the objectives from the lab handoutiebrs, you should paraphrase. As an
example consider the following:

This sample report aims to:

e Provide a guide to be followed by all students regplto submit experiment
reports

e Make the student familiar with many features of\M&d

e Encourage students to use these tools when wrpindessional engineering
reports

BACKGROUND THEORY (or INTRODUCTION)

The section, “Background theory” or “Introduction’s usually presented in the lab
handout as well. In this section, and using youn avords summarize and present the
theoretical background and analysis, which showd I¢ast in theory) support the
findings of the experiment. In case you must crégtees, you should:

e NEVER copy from the internet unless you presentgowirce as in figure 1,
e NEVER scan the lab handout pictures (you can baljze for this)

Figure 1. An arbitrary configuration of threeresistances. Source:
http://en.wikipedia.or g/wiki/Resistor (retrieved July 9, 2007)



Note that this section should be limited_to a maxmof two pagesn order to avoid
presenting unnecessary information that is irreleva the immediate objectives of the
experiment. For the representation of electric comepts (like resistors, capacitors etc.)
or electric circuits you MUST use Electronics Waekibh (see figure 2). Also, if
equations are needed, MS equation Editor MUST [esl.ukr general, when writing
reports always number the pages as in the cureanple and never use font larger than
12 pt. for text. In addition, use justified alignmie@nd single line spacing.

As an example, consider the following short versodran introduction for the current
sample report:

This is a guide that you need to follow when wgitam experiment report. It is structured
in a manner that will best present all aspectshef éxperiment and provides easy access
to MS Word features, like a referenced table oteats (ToC) that can be automatically
updated, and examples of proper table and graplertitns with the corresponding
captioning.
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Figure 2. A samplecircuit created in Electronics Wor kBench.

EQUIPMENT and COMPONENTSUSED

In a professional report these are needed to dffercapacity for another team to
replicate the experiment conditions and verify fivelings. To do so, a list of the
components and the exact equipment used must bededo Equipment info should
always include:

e Name: (e.g. Digital Multimeter)

e Brand: (e.g. Good Will Instruments Co. Ltd.)
e Model: (e.g. GDM-8135)

e Serial Number: (e.g. CF-922334)

An arbitrary example of the “Equipment and Compdsaéssed” section follows:

e Digital Multimeter (Brand: Good Will InstrumentsoC Ltd, Model:
GDM-8135, Serial Number: CF-922334)



e Dual Trace Oscilloscope (Brand: HAMEG, Model: HMO326, Serial
Number: 46/87 Z33418)

e Two 20K? resistors

e One LF Capacitor

EXPERIMENTAL METHOD AND PROCEDURE

In this section you will need to present the stggstep procedure of the experiment. Do
not straight copy from the lab handout. In casesrelthe experiment procedure is made
up of many parts, use subsections to identify ti{géke “Part 1" and “Part 2” that
follow).

As already mentioned, if you need to present eqgnatanywhere in the text, for example
. : V
Ohm'’s Law, you MUST use equation editor, meaﬂRﬁgl—. In case you reference these

equations, you should use equation numbering byecenriting the equation in a
separate line, i.e.:

R=

(1)

Part 1

Use the above template for subsection title. Make subsections are shown in the Table
of Contents (ToC). Usually these subtitles correspio different parts of the experiment
procedure. As an example consider:

The circuit in figure 2 was constructed in ordenrify the voltage divider equation.
Using Ohm’s law (eq. 1), and looking at the ciranifigure 2, the voltage divider
equation can be derived as follows:

VRzzlmeshXRzz(Rl\fszxFQ (2)

To verify (eq. 2), the supply voltage)(Was varied from 0 to 10 volts and the voltage
across R (V ) was measured. The measuiéd was then compared against theoretical

VRz as in table 1.



Part 2

In this part the power consumption at R calculated from the mesh current of the
circuit of figure 2. With respect to that circusind since Rand R are in series, the mesh
current is given by:

V
Imesh: > (3)
R+R
and the power consumption at BYy:
F)R2 = Iiesh>< RQ (4)

By varying the voltage ofs\Vin figure 2, the voltage drop across &/, ) was measured
and the mesh current () and the power consumption at R, () were calculated.

The results are conveniently presented in Table 2

OBSERVATIONS, DATA, FINDINGSand RESULTS

Present the data as these were obtained. Oftes timeee must be in the form of a table
as the samples provided for your convenience bé&lowables 1 and 2. Make sure that
the quantity units are shown in brackets in theimwl titles and be careful to correctly
use prefixes like micro-uj and milli- (m) and symbols (like the symbol foh@s, Q).
Note that you have to comment on which columns vebtained by direct measurement
and which columns where the result of calculations.

Table 1. Verifying the voltage divider equation. Table captions MUST be on top of the table

Vs (Volts) Vg, calculated (Volts) Vi, measured (Volts)
0.00 0.00 -0.06
2.00 0.77 0.76
4.00 1.54 1.54
6.00 2.31 2.22
8.00 3.08 3.15
10.00 3.85 3.76

Be sure to be consistent with symbols and unitsuiliinout the experiment report. The
following subsections explain more about data dismn and graphs.



Data discussion

Discuss the obtained results. For example you campare experimental and theoretical
(expected) results and provide first comments oy @iscrepancies (discuss possible
sources of error, including the human factor, unsint error, limitations of
theoretical/experimental models).

Table 2. Results of part 2.

Vs (V) VR2 (V) Imesh (mA) PRz (mW)
1.05 0.41 0.20 0.08
2.02 0.73 0.39 0.30
3.05 1.27 0.59 0.69
3.98 1.63 0.77 1.17
5.01 1.86 0.96 1.86
5.96 2.33 1.15 2.63
6.99 2.63 1.34 3.61
8.03 3.11 1.54 4.77
9.04 3.53 1.74 6.04
9.95 3.93 1.91 7.33
11.03 4.31 2.12 9.00
12.05 4.61 2.32 10.74
Graphs

When graphs are needed, you MUST use MS Excelrimatiog them. Once they are
created, they can be copied/pasted in MS Word) igure 3 and figure 4. For example:

The results of table 1 are shown graphically inufg 3 where the calculated and
measuredV, are plotted with respect to the source voltagecdh be seen that the
measured value 0¥, is very close to the theoretical one which rendéis part of the
experiment quite successful.

Figure 4 depicts the results of table 2. From tihapdp, one can easily spot the first order

(linear) relation between the mesh current andgbpply voltage, as well as the second
order dependence of the power consumption,atifh respect to the supply voltage.

Error Analysis

In this subsection of an error analysis should tm¥ided that compares the theoretical
(calculated) to the obtained (measured) results.fédhmula needed follows:
calculated— measured

% error = x100% 5)
caluclated




So, as an example consider the results in tadlisihg equation 5, one can calculate that
the % error between calculated and measWteavhen V4 is 10 volts is

% errorof Vi (V= 10):%@( 100%-= 2.339%

Sample Graph for table 1
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Figure 3. Graph of contents of table 1. (captioning is always positioned below the figur €)
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Figure 4. Graph of table 2



PROBLEM SQUESTIONS

In this section, you MUST answer all problems andjfeestions of the lab handout in a
numbered fashion. Number the answers in the sadex presented in the handout.

RECOMMENDATIONS and CONCLUSIONS

Recommendations should be made for the improveofahe experiment contact. These
can suggest possible changes, modifications oéxperimental setup and generally aim
towards improving accuracy. Conclusions indicae slgnificance of the findings, their

usefulness and possible advantages or limitatiBosential applications of the results
may also be presented. If results do not agree thébry, you should provide a deeper
analysis of what you believe went wrong.



