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@ It's worth at least 40% of the lab mark.
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@ It's worth at least 40% of the lab mark.

Doing well on the original submission can make it worth more.
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@ It's worth at least 40% of the lab mark.

Doing well on the original submission can make it worth more.

If you get a good mark on the original submission, you won't
have to revise it.
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@ It's worth at least 40% of the lab mark.

Doing well on the original submission can make it worth more.

If you get a good mark on the original submission, you won't
have to revise it.

It's worth spending time on this.

«0O0)>» «F»r «Z» « > Q>



fHac

o]
il



o The lab checklist
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o The lab checklist

o Print and attach to the lab
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o The lab checklist

o Print and attach to the lab

There is a document about what the individual items mean.
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o The lab checklist

o Print and attach to the lab

There is a document about what the individual items mean.

There are two sample lab reports for you to look at.
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o The lab checklist

o Print and attach to the lab
There is a document about what the individual items mean.

There are two sample lab reports for you to look at.
time.

Understanding the checklist will help you do better and waste less
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e Start with 90

For items not in italics
e Subtract 1 for each™.
e Subtract 2 for each — .
For items in italics
e Subtract 3 for each™.

e Subtract 6 for each — .
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e Start with 90

For items not in italics
e Subtract 1 for each™.
e Subtract 2 for each — .
For items in italics
e Subtract 3 for each™.

e Subtract 6 for each — .

The other 10% is for question answers.
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Plagiarism avoidance

Discussion of Uncertainties
Conclusions

“The other 10 marks will be based on how well the post-lab

discussion questions were answered within the text of the report
Remember that the answers to these questions should be an
integral part of the report, not merely an afterthought.”
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A. General
1. Your own work
2. Complete
3. Clear and appropriate “Purpose”
4. Flows
5. Did not require help on or after due date
6. Correct grammar
7. Correct spelling
8. Complete sentences where required
9. Legible
10.  Professionally presented
11.  Properly identified (e.g. name, partner)
12, On time
13. Checklist imcluded
14.  Template included
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A. General

Your own work

Complete

Clear and appropriate “Purpose”
Flows

Did not require help on or after due date
Correct grammar

Correct spelling

Complete sentences where required

9. Legible

10.  Professionally presented

11.  Properly identified (e.g. name, partner)
12, On time

13. Checklist imcluded

14.  Template included

S A o

Checklist section A
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B. Plagiarism Avoidance

1. Data only shared with partner(s)
2. Individual choice of sample data
3. Individual formatting

4.

Individual structure of text
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B. Plagiarism Avoidance

1. Data only shared with partner(s)

2 Individual choice of sample data
3. Individual formatting
4 Individual structure of text

Checklist section B
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Plagiarism is the presentation of someone else’s work as one's

own, and thus the crime is against the reader or recipient of
the work who is being deceived about its source.



Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Plagiarism

Plagiarism is the presentation of someone else’s work as one’s
own, and thus the crime is against the reader or recipient of
the work who is being deceived about its source.

Copyright is the right of an author to control over the
publication or distribution of his or her own work. A violation
of copyright is, in effect, a crime against the producer of the
work, since adequate credit and/or payment is not given.

Terry Sturtevant Writing a Lab Report



Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Plagiarism

Plagiarism is the presentation of someone else’s work as one’s
own, and thus the crime is against the reader or recipient of
the work who is being deceived about its source.

Copyright is the right of an author to control over the
publication or distribution of his or her own work. A violation
of copyright is, in effect, a crime against the producer of the
work, since adequate credit and/or payment is not given.

These two concepts are related, but may get confused. Both
involve unethical re-use of one person’s work by another person,
but they are different because the victim is different in each case.

Terry Sturtevant Writing a Lab Report
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o If partners collect data together, and do calculations correctly,
then their results will be identical.
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o If partners collect data together, and do calculations correctly,
then their results will be identical.

If they have identified their partners, this isn't plagiarism.
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Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Plagiarism avoidance

o If partners collect data together, and do calculations correctly,
then their results will be identical.

If they have identified their partners, this isn't plagiarism.

o However, since one of the main academic problems with
plagiarism is that someone who doesn’t do the work doesn't
learn, there can still be a problem.

Terry Sturtevant Writing a Lab Report



Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Plagiarism avoidance

o If partners collect data together, and do calculations correctly,
then their results will be identical.

If they have identified their partners, this isn't plagiarism.

o However, since one of the main academic problems with
plagiarism is that someone who doesn’t do the work doesn't
learn, there can still be a problem.

(Even many professors would consider the following
examples as plagiarism.)

Terry Sturtevant Writing a Lab Report



Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Plagiarism avoidance

o If partners collect data together, and do calculations correctly,
then their results will be identical.

If they have identified their partners, this isn't plagiarism.

o However, since one of the main academic problems with
plagiarism is that someone who doesn’t do the work doesn't
learn, there can still be a problem.

(Even many professors would consider the following
examples as plagiarism.)

Following are examples of collaboration that suggest someone is
not learning.

Terry Sturtevant Writing a Lab Report



Calculations:

Uncertainty in Tensior
AT = gAm = 9.81x 0009 = 0088
Uncertainty in lambda:

A0 = 2287 =2 (0.71).0088) = 0.0125
Linear mass density for string A:

= (e ) - i (oo

o

Square root of tension with uncertainty:

T = V27429 = 523121028 VN
=.524002VN

' . -
AT = AT = s X 0088 = 008401323

- G0 @sms-onon__ o o)
©rme-ommy-Gozrisvom
Stopemin = 2= YD =01+ &71)

OPEIN = (2 % 8x2) — (¢1 - Bx1)

- ri-omas-@smisonon.
(07776+00080)~(0:2749-0.0088) 02212

Calculations
Uncertainty in Tension

AT = ghm = 9.81x 0009 = 0.0088
Uncertainty in lambda

83 = 227 = 2(0.71)(.0088) = 0.0125
Linear mass density.

10

o
So1et - 0000223947

o 00101 00001005
4.1 2f) - 0101 (20961 + 427) = 0000002466
‘Square root of tension:

VT = 27429 = 523727028 VN
=524002VN

AT = 6T = s x L0088 = 0.008401323

Uncertainty in linar mass density

1 2aslope 287
= gy tape * 7 )

22%) = 0.00168 ke/m

1-8y1)

o24ay2
slope max = (a2 = (a1 + xd)

(071500125)-(05725-00101

_orsooun-toss-omon_
* [07776-0.0080)-(027479+0.0088) 03291
i 02— 02~ 01+ 81
stope min = (2 &2) = (1 - AxD)
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Calculations:

Uncertainty in Tension:

AT = gAm = 9.81x 0009 = 0088
Uncertainty in lambda:

A0 = 2287 =2 (0.71).0088) = 0.0125

Linear mass density for string A:

= (e ) - i (oo

T = V27429 = 523121028 VN
=.524002VN

.
wann

T = Joar= X 0088 = 008401323
Uncertainty in linear mass density:

2slope | 28/
= ey Csape + 1)

=i (5

- G0 @sms-onon__ o o)
©rme-ommy-Gozrisvom

Stopemin = 2= YD =01+ &71)
oPe TN = (2 % 82) = (e = Bx1)

- ri-omas-@smisonon.
(07776+00080)~(0:2749-0.0088) 02212

Calculations
Uncertainty in Tension

AT = ghm = 9.81x 0009 = 0.0088
Uncertainty in lambda

83 = 227 = 2(0.71)(.0088) = 0.0125
Linear mass density

201 = 0,000223947

o 00101 00001005
4.1 2f) - 0101 (20961 + 427) = 0000002466
‘Square root of tension:

VT = (27429 = 523727028 VN
=524002VN

AT = 6T = s x L0088 = 0.008401323

Uncertainty in inear mass density

1 2slope | 287,
= T sipe * 7

225) = 0.00168 ke/m

1-8y1)

02+ 4y2
slope max = (7~ a2) — (el + AxD)

[E—
e ot (o)

O by~ (1 + a1y
slope M = (7 ae2) — (x1 - b))

=03291

How likely is it that each partner did the calculations?
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ok Instrument
Grams I ) [ Meter Stick Sale
00l nits Centimeters Grams.
0.05cm 001g
Hanging fusied Mass Zero error
Mass (m) | (m + tm) umber of % Distance From | Unc. in Hanging | Adjusted
Kil javelengths End (@) Distance (4d) | Mass (m) | (m +.am)
bserved N_| Used T

[
‘Table 2: Data Transformation: Tension and Wavelength

‘Table 2: Data Transformation: Tension and Wavelength

7 i T Tego o W Observed | Wavelengh [ Unc Wavslengh [ Terson UncTersion

2 a1 T a1

Meters Meters | Newlons | Newions

071 00128 027429 | 0.0088

0575 | 00101 0.1776 | 0.0080

0474 0.0058 0.12174_ 0.0061

0405 0.004 0.08731_| 0.0049

03557 10,003 0.06563 | 0.0042




Seaie nstrument
Grams Tor name) | Meter Stck Sale
05 nits Centimeters Grams
0.05em 001g
Hanging fusted Mass Zero error
Mass (n) | (m+ dm) umber of % Distance From | Unc. in Hanging | Adjusted
Kil avelengths End (0) Distance (8) | Mass (m) | (m+am)
bserved ¥ | Used i

[
‘Table 2: Data Transformation: Tension and Wavelength

‘Table 2: Data Transformation: Tension and Wavelength

7 i T Tego o W Observed | Wavelengh [ Unc Wavslengh [ Terson UncTersion

2 a1 T a1

Meters Meters | Newlons | Newions

071 00128 027429 | 0.0088

0575 | 00101 0.1776 | 0.0080

0474 0.0058 0.12174_ 0.0061

0405 0.004 0.08731_| 0.0049

03557 10,003 0.06563 | 0.0042




Aslope = mmax — mmin = 0.3291-02212 = 0.1079

Percent Difference:
calculated 1 ~ calculated 2 _ er1-os7
I calculated 1 1 LCER

=19.7%
Graph

(071-00125)-(05725+00100)
= rr7eracomn-Goaar-vomme) - 212

Aslope = mmax — mmin = 0329102212 = 0.1079
Percent Difference

calculated 1 - calculated 2 071-057
|calewlated 1 — calculated 2 |07 087,
caledlated 1 ¥ 100% = Fgar—Ix100%

=19.7%

Graph #1

Square Root of Tension vs Wavelength

‘Square Root of Tension

Square Root of Tension vs Wavelength

. s
$ s J—

306 —est i

Square Root of Tension.
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Plagiarism avoidance
Discussion of Uncertainties
Conclusions

< 071-00125) (0572500100
T@7776+00080)-(02749-01

Aslope = mmax — mmin =0.3291-0.2212 = 0.1079 Aslope = mmax — mnl
Percent Difference: Percent Difference
icalculated 1 ~ calculated 2 1071~ 0. calculated 1 - caleulated 2, 071057
et 1~ et Y 107 e anon = P2 oo
=19.7% =19.7%
Graph #1: Thi ionshi i Graph#11
Square Root of Tension vs Wavelength Square Root of Tension vs Wavelength |
S 12
1
g‘u
£
H
04
02
0 ‘Square Root of Tension o S Rootaf

How likely is it that each partner created the graph?
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Don’t write anything while you discuss things.
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Don’t write anything while you discuss things.

Don’t share your report for someone to “look at”.
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Plagiarism avoidance
Avoiding plagiarism

Discussion of Uncertainties
Conclusions

Don’t write anything while you discuss things.
Don’t share your report for someone to “look at”.

Choose different data points for sample calculations.
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Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Avoiding plagiarism

Don’t write anything while you discuss things.
Don’t share your report for someone to “look at”.
Choose different data points for sample calculations.

Make your own tables; don’t just copy directly from the
lab manual.

Terry Sturtevant Writing a Lab Report



Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Avoiding plagiarism

Don’t write anything while you discuss things.

Don’t share your report for someone to “look at”.
Choose different data points for sample calculations.
Make your own tables; don’t just copy directly from the

lab manual.

Along with the paper copy, you will submit an electronic copy
which will be tested for plagiarism.

Terry Sturtevant Writing a Lab Report



C. Data

bl B

Neat

Table column headings informative
Units given

Uncertainties given

Reasonable values

Reasonable uncertainties

Correct number of significant figures
Tables labeled (e.g. “Sample 1 Data”)
Tables given numbers (e.g. “Table #27)
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C. Data
1. Neat
2. Table column headings informative
3. Units given
4. Uncertainties given
5. Reasonable values
6. Reasonable uncertainties
7. Correct number of significant figures
8. Tables labeled (e.g. “Sample 1 Data”)
9. Tables given numbers (e.g. “Table #27)

Checklist section C
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D. Calculations and Results

© 00 NSO W

—_
i

Any required derivations done correctly
Analysis explained where needed
Correct formulas used

Sample calculations shown where needed
All required values calculated
Uncertainties included

Units included

Correct number of significant figures
Appropriate use of standard form
Theoretical or reasonable value
Agreement of experiment with theory
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D. Calculations and Results

Any required derivations done correctly
Analysis explained where needed
Correct formulas used

Sample calculations shown where needed
All required values calculated
Uncertainties included

Units included

Correct number of significant figures
Appropriate use of standard form
Theoretical or reasonable value
Agreement of experiment with theory

i S i ol

—_

Checklist section D
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E. Error Discussion

ARSI

Sources listed are significant

Sources are prioritized

Systematic error consequences
Evidence: i.e. test or bound

Reasonable suggestions for improvement

F. Conclusions

CrEs Lo de =

Relate to purpose
Major results stated

Comparisons made where appropriate
Agreement noted when found

% difference only when no agreement
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E. Error Discussion

Sources listed are significant

Sources are prioritized

Systematic error consequences
Evidence: i.e. test or bound

Reasonable suggestions for improvement

ARSI

F. Conclusions

Relate to purpose

Major results stated

Comparisons made where appropriate
Agreement noted when found

% difference only when no agreement

CrEs Lo de =

Checklist sections E and F
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experiment?

@ What were the most important sources of uncertainty in the
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@ What were the most important sources of uncertainty in the
experiment?

For any systematic sources of uncertainty, which way would
the uncertainty tend to skew your results?
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Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Discussion of Uncertainties

@ What were the most important sources of uncertainty in the
experiment?

For any systematic sources of uncertainty, which way would
the uncertainty tend to skew your results?

Were your results actually skewed in that manner? What does
that tell you about that source of uncertainty?

[m] = =



Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Discussion of Uncertainties

@ What were the most important sources of uncertainty in the
experiment?

For any systematic sources of uncertainty, which way would
the uncertainty tend to skew your results?

Were your results actually skewed in that manner? What does
that tell you about that source of uncertainty?

For any random sources of uncertainty, would taking more
measurements reduce the uncertainty in your final results? If
so, how many measurements would be required for optimal
results?

Terry Sturtevant Writing a Lab Report



Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Discussion of Uncertainties

@ What were the most important sources of uncertainty in the
experiment?
For any systematic sources of uncertainty, which way would
the uncertainty tend to skew your results?

Were your results actually skewed in that manner? What does
that tell you about that source of uncertainty?

For any random sources of uncertainty, would taking more
measurements reduce the uncertainty in your final results? If
so, how many measurements would be required for optimal
results?

@ How could you most easily and effectively improve the
experiment if you were to repeat it?

Terry Sturtevant Writing a Lab Report
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@ What was the purpose of the lab? (May be more than one)
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Was it achieved?

@ What was the purpose of the lab? (May be more than one)
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@ What was the purpose of the lab? (May be more than one)
Was it achieved?

Quantitative questions should have numerical results (with
uncertainties).
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@ What was the purpose of the lab? (May be more than one)
Was it achieved?

Quantitative questions should have numerical results (with
uncertainties).

Qualitative questions should have non-numerical statements
of results.
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Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Conclusions

@ What was the purpose of the lab? (May be more than one)
Was it achieved?

Quantitative questions should have numerical results (with
uncertainties).

Qualitative questions should have non-numerical statements
of results.

@ All results should be compared with expectations.
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Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Conclusions

@ What was the purpose of the lab? (May be more than one)
Was it achieved?

Quantitative questions should have numerical results (with
uncertainties).

Qualitative questions should have non-numerical statements
of results.

@ All results should be compared with expectations.

Quantitative results should be shown numerically to agree or
not with expectations.

Terry Sturtevant Writing a Lab Report



Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

Conclusions

@ What was the purpose of the lab? (May be more than one)
Was it achieved?

Quantitative questions should have numerical results (with
uncertainties).

Qualitative questions should have non-numerical statements
of results.

@ All results should be compared with expectations.

Quantitative results should be shown numerically to agree or
not with expectations.

Qualitative results should have non-numerical statements of
whether or not results were as expected.

Terry Sturtevant Writing a Lab Report
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o Would a more precise tape measure have helped?
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o Would a more precise tape measure have helped?

o Would a more precise stopwatch have helped?
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o Would a more precise tape measure have helped?
o Would a more precise stopwatch have helped?
o Should we have performed more trials?
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o Would a more precise tape measure have helped?

o Would a more precise stopwatch have helped?
If so, how many?

o Should we have performed more trials?

it
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Discussion of Uncertainties
Conclusions
Questions which can be answered

o Would a more precise tape measure have helped?
o Would a more precise stopwatch have helped?

o Should we have performed more trials?
If so, how many?

All of these can be answered definitively.
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o Each week's in-lab questions give insight into the experiment.
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o Each week's in-lab questions give insight into the experiment.
o Each week’s post-lab questions give insight into the
experiment.
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Plagiarism avoidance
Discussion of Uncertainties
Conclusions

What about previous questions?

o Each week’s in-lab questions give insight into the experiment.

o Each week’s post-lab questions give insight into the
experiment.

o The final task each week suggests whether these insights
belong in the Discussion or Conclusions.
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Plagiarism avoidance
Discussion of Uncertainties
Conclusions

Writing a lab report
How is it marked?

What about previous questions?

o Each week’s in-lab questions give insight into the experiment.

o Each week’s post-lab questions give insight into the
experiment.

o The final task each week suggests whether these insights
belong in the Discussion or Conclusions.

These give lots of possibilities for explaining your results.

Terry Sturtevant Writing a Lab Report



‘Where to answer
Question ‘ Discussion Conclusions
number | (v/n) (v/m)
Tulab
PosiTab
E e
Moponts cequal’
Sexplain” | “do (did, does) ”
“how” | “significantly different”
Sy “support”
“what” “verify”

‘Table 15.6: Lab Report Organization

Table from lab exercises
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G. References

1.

Source(s) of constants listed
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G. References

1. Source(s) of constants listed

References
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Collect data

Are data
consistent?

Do preliminary
calculations

Plot graphs

Do results
make sense?,

Do detailed

Write up results

RN Ge



Collect data

Are data
consistent?

Research process

Do preliminary
calculations

Plot graphs

Do results
make sense?,

Do detailed

Write up results
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