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Supervised Test Conditions

COURSES = AEFO1001
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' Question: A perfect gas has a specific gas constant of 4kJ/kglkd If the gas is a pressure of
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Phase 2
Assessments Rolled out to
other Modules

The on-line assessments were rolled out to other modules:

Semester 1 Semester 2

Thermodynamics E1.1 Fluid Mechanics E1.2
Thermodynamics S1.1 Fluid Mechanics S1.2

Aerofluid Mechanics E2.1 gl Energy and Power Systems L1.2
Aerofluid Mechanics S2.1 g Power and Energy S0.2

Physically impossible to supervise the tests as the
demand on time and physical resources available was
too great. Students had to take the tests unsupervised.




Phase 2
Arrangement for Assessments

‘ In each module the questions for the assessments
came from a question pool with each student getting a
random mix of questions from the pool.

Students in each module were divided into groups
with each group getting a different set of questions
from the pool in random order.

All questions used were of the multiple choice type.

Outcomes

Some students complained they had had harder
guestions than their peers.

Some students answered by guesswork
The tests were difficult to adminstrate




Phase 3
Overcoming the Problems and
Using Ms Office
_h 9

bank of questions was used such that all students
answered the same basic question set but the
numerical data within the questions presented to each
student was different. (Multiple choice, numerical and
also multiple answer type questions were used).

To minimise the chance of any students getting
guestions with the same numerical data 120 versions of
each question were produced.

Cleary to do this manually would have been almost
Impossible.




The Method Adopted

bs Word was used to generate the questions with the
data and answers appearing as merge fields.

Ms Excel was used to generate the question data using a
random number generator and the answers.

Mailmerge was used to import the data and answers
from Excel into the question word file. Executing the
mailmerge produced the required number of versions

of each question.




Example of Word File used for a

During an engine test fuel with a calorific valie of &ALV kJﬂ{g is burned at a rate of
wamfzkofs and the engine operates with a cyce eff cion 307 salie®e. " e T2t ot cuing the |On
Cycle passestu cooling water (g, = 4196 Jkgk) . It the tamperallr rise of the cooling water is
zAdty “C then when steady flow conditions have been achieved the mass flow rate of the
cooling water is?

The merge field

;) sl —coed ' data came from the
D caw hs Excel spreadsheet

[ During an engine test fuel with a calorfic value of «hows klidg is burned at a rate of
whmfs kgfs and the engine operates with a cycle efficiency of «bhls % The heat lost during the
cycle passeatu cooling water (g, = 41596 JAgk) . If the temperature rise of the cooling water is
«hdts “C then when steady flow conditions have been achieved the mass flow rate of the
cooling water is?

through mailmerge

Bl e kofs

m{s correct | The pOSItIOﬂ Of the

) aBwrls kyls

d) «Bur3s kyls correct answer was

&} During an engine test fuel with a calorific value of «covs kl/kgis burned at a rate of Varled
«cmfs kgfs and the engine operates with a cycle efficiency of «ch»%. The heat lost during the .
cycle passes to cooling water (g, = 4196 JA&gh) . If the temperature rise of the cooling water is
¢cdts °C then when ste ady flow conditions have been achieved the mass flow rate of the
cooling water is?

a) gCwrls kgls
bl lwrds kofs

I gcanss ko's  correct ExeCUtlng the
T <Cwids kafs mailmerge would result

: During an engine test fuelwith a calorific value of edews klikg is burned at a rate of

cdmfs kg/s and the engine operates with a cycle efficiency of edM=%. The heat lost during the |n 30 pag ES eaCh

Cycle passes to cooling water (g, = 4156 JAkgh) . If the temperature rise of the cooling water is

«ddts “C then when steady flow conditions have been achieved the mass flow rate of the CO ntal nlng 4 questlons

cooling water is?

) wlhwerl s kofs
b) eDwrids kols
s3] gOwir3s kofs
1 cdanss ko's correct




Number of versions of the question to be generated

Fxrel Snreadcsheet (DAata?)

Minimum value, Maximum value number of decimal places,
Scale factor for variables

J =] c D E F H I J K L il ] 0

|

1 |MenaetinngMchoices |amin amax andp ascf il ¥Imax vhdp vecf hrmin hrmax hndp hscf krwrmin ki
2| 1 4 0.1 0.3 2 1 2.3 B.7 1 1 3 10 a 1 4.4
3 |a i h Ky 50 . . .

L 6 8917 081 | Names of variables used in question |

A 0.24 4.2 4 6.05 089

B 0.12 5.4 7 5.804 0.72

i 0.21 5.1 3 4.595 0.74

B | 0.22 &7 3 4736 0.71

9 0.23 6.3 4 8,235 0.83 1 .
W ox s s sw on | Data calculated using the formula:
1 0.11 248 3 7.062 0.77 -

2| 0.25 5.1 3 B.331 0.84

13 0.17 ] a] 5108 0.52 . .

14 025 g s 4m2¢ 08 | ROUND((RAND()*(max-min)+min)*scf,ndp)
15 015 B 7 49593 0.8s

B | 0.23 3B 7 8.397 0.77

7 | 0.21 4.4 10 B.072 0.8

18 | 0.16 28 a] 4.703 0.81

19 025 56 4 5877 0.82

20 026 4.2 10 7165 076

21 0.24 3.8 10 4.6 0.8

ey 0.1 4.5 a] g.074 0.81

23 0.13 B o 5512 077

24 014 6.2 B 5875 0.85

25 0.11 4.3 B B.118 0.7

/| 015 62 9 716 083 Generated Data

A7 0.12 53 10 5.045 0.72

28 026 B.5 10 5,424 0.86

29 016 4.7 7 75946 079

30 017 B 8 5653 0.85

31 0.27 3 5 5.363 0.87

32 I%I.ﬁ' B.4 =] 5.23 0.77 bt

L P L, et |




Excel Spreadsheet (Output)

oo oooo o oo o oo ooooo o oo oooooocoocod

7.951951
B.5585431
2 635046

735734
5.605504
1080968
B.A295811

741673
7. 706625
13.83137
10.55624
2320114
9481243
8791173
17.33921

5.43774
B.746701

7245845
2516343
8.905101
5.880057
19.49237

11.8341
10,9006

10.9005
1226724
13.12002
8752411

20.2047
13.21228

20215745
10.33353
13.52165
15.81245
17 .Bha54
152672
1773218
20.5261
19.15571
19.89395
13.47294
17.40138
13.68981
17 02306
1448174
14855855
12.54986
21.0551
14.77925
13.82822
16.13421
18.55392
19.75611
18.21031
14.05471
14.6B256
14.76614
1422933
1244797

7482599
7280891
55.14404
103.75
5335354
b3.9a047
7211871
94 36379
g5, 25592
1058555
102, 1986
73.71434
118.2958
B, 14942
B0.63936
80.25675
73.9071
B, 39553
74 45564
126.7688
85 55079
8466905
55.05552
7584073
10718944
84,3424
111.8019
014003

7.280891
5.514404
10,375
£.935354
B.895047
7211871
2.436379
8.525592
1058555
10.21986
7371434
11.82958
B.514942
5.065936
8.023675
739071
B.B39553
7 445564
12 67688
8.558079
5.466905
8.505552
7.584073
10.18944
9.43425
11.18019
H.014009

Correct and incorrect
answers generated
using visual basic
modules in Excel

The same Excel
spreadsheet
could be used for all
guestions only the VB
modules need
changing




The ouput sheet was

copied to the outputz | By Cel<] MSYef=-Te [ 3 [ s
sheet with rows In

banks of four (Output2)

a0y arrif E=1d| a1t o el Lt awgzl EEEE b himf ot hars
A0S .= 57 A0 N 'a == 15 214 117 l A 43702 1 & i nl ri 'aﬁ;
44 TH.S .Uk |ala} all | FiG{=Ti Ta.a2s g2 aldH ! 2al A4 A = LY | ST Al L o kbld
44440 IZI:III?r Ak 35 ] B:SED 1 3:4?3 1 DE.BEB 1 Ij.EBE 44353 IZI:IZIB B3 33 0 9:481
44250 0.0& RE 24 ] 2.438 14.482 R3.149 RE815 435928 0.0& 71 e 0 b.747
44211 Q.05 1] 22 1l a.908 14,779 BE.A00 G.6540 44358 0.0& B5 25 0 g.880
435839 0.0s 70 23 0 10.902 19 756 a4 RS a. 467 44105 0.08 RS i 0 10,801
44393 007 A1 33 ] a.ya2 14.756 94 343 9 434 44041 0.07 La15] 16 0 20205
44481 0.05 B9 33 ] 4 579 11.946 53 671 5367 444832 0.06 T 5 0 RS
A3957 0.06 73 19 ] a.832 15.706 a3 090 A.809 43847 0.07 Lata] 2 0 13.965
A44412 0.05 Latal 18 ] 12.3458 10.543 Th.343 7 B34 44003 0.0B B9 33 0 f911
44380 0.05 72 25 ] 58923 12771 19 R4 4 96 44050 0.07 5 5 0 ¥.349
43889 0.0& R0 31 ] 2.116 12.409 a2.724 g.272 44243 0.0& i3 30 0 5 R94
439973 Q.05 Sta] 24 1l a.358 1 441
43805 0oy sl 32 0 9 k05 1 =1
f085 007 IS8 2 0 2851 The output2 spreadsheet formed o
44395 0.06 B3 20 ] a.389 1 19
o - : 1 the table used for the mallmerge b
444224 0.0a R4 > ] 10.395 13770 T aT] T aG 200 o7 T 35 5all
44110 0.0& Eil| 23 ] a.227 14.909 A3 894 R 389 4359°1 0.05 i1 30 EI B 071
43853 0.0g R0 r ] 12.41 a4
wz o & 2 o e The merged word document was z
44033 0.05 5151 a0 0 5947 . . [ala]
43903 0.0a 73 29 ] 793 054
5903 0% 73 = 0 LS saved as a .txt file for direct upload to =
43835 0.0a B9 Al ] 5182 S5
43973 0.05 Eil| a1 ] 3.834 BIaCkboard 20
44329 .07 A a0 a 4 881 15,033 fl=R=r1] Faad A4k 7 .5 | =] A5 | 3.7 k8
44049 0.0g R4 34 ] 7 8956 17.274 97 168 Q717 44117 0.07 b5 42 0 B.133



Problem 1
Mailmerge from Excel to Word

+

1. During an engine test fuel with a calorific value of
44041.688470422065 kJ/kg is burned at a rate of 5.9504822506916556E-

2|1nlc anAd tha oannina nnaratac with a ~rvela afficianecyy nf

a) 0.91799822948919507 kg/s correct

O) FIXED(variable, ndp,1) &
C) 9.5472405038004418 kg/s

5) 0.95472405038004415 kg/s




How to upload to Blackboard?

Batch Uploading

-+ During an-engine-test-fuel-with-a-calorific-value gf 43805 kkg-is-bumed-at-a-rate-of
g/ and the engine operates with-a cycle-efficiency of 62%.- The-he at-lost- during the-cycle:
‘to-cooling-water (c,=-4196- kgl - 1f-the-ternperature-rise-of the cooling - water-is-35-2C:
n-steady-flow conditions-have been-achieved-the-mass-flow rate-of the-cooling-wat &

The merged Word file was
saved in the form web paged
filtered.

A Perl program processed the
merged .htm file and generated
N - txt file

2. = During-an-engirgtest fuel-with-a calorific-value of; [is-burned-at-arate-of
0.06-kg/s-and-the-engineMperates-with-a-cvcle-efficiency-of 56-%. - The- Jost-during-the:
cycle passesto-cooling w .

27-2C-then-when-steady-fl =t fuzl wmwith
wateris M

calorific walus of 22505 kJ'kg i= burn=d
engine opeRate=s mwith a cycle efficiency of GZ%.

C Daring an engine
£t a rate of 0.03kg = and

T

) - 13.936-kyssT he heat lo=t during the cycle ==a= to Noling water [cp = 2196 JfhgE) . If
b —» 7.982kgs - o . : h

¢) - 71.802kgisT he temperature ri=e of the cool intz\mwater i 25 of then when =teady £lom

? = U ondition=s hawe been achiewed the ma= low ryte= of the cooling wakter i="

3. - Duringan-engine- 9.065 hgi=s correct 16.504 ko5 incodgect  102.991 ka'=s  IX{

0.08 kgfs-and-the-engine . . "

passes-to cooling water (g incorreck lo_z349 ]'I:g'.lIl = 1nCcorreckt

then-when-steady-flow-co
is™M

3 Bk Ms Word

Formatting lost through
.txt upload

6.589 kg/s - correct]
7103 kgist

oA

4 Add CIfgstion Here
Question 1 | Multiple Choice 10 points hodify Fynove

Question During an engine test fuel with a calorific value of 43805 kdfky is burned at a rate of 0.08kgs and the engine operates with a cycl?
efficiency of B2%. The heat lost during the cycle passes to cooling water (cp = 4196 Jfkgk) . If the temperature rise of the cooling water 1s 35
o then when steady flow conditions have been achieved the mass flow rate of the cooling water is?

Answer v 9065 ko's
16.804 kgfs I kb d
102.991 kyfs Blackboar
10.299 kefs




1. A two-dirmensional flow is described by a stream function,y, dgivegdn

y=A BT+ By, where A and B are constants, If A=«aAs and B=«aBs
resultant velocity at the point fzaxs «avs) IS diven by

A twa-dimensional flow is described by a stream function, yr, diven by

A{}{:-y:}+EI}{y, where A and B are constants. If A=1 and B=4 the resultant
elocity at the point (4.8,7.7) is awen by ?

a) 40,578 mis correct
bl wAwrls mis 74 823 mis Ms Word

(] =BT s TS 73.154 mis
d) BT ds s 41520 s

=] % anss s correct

2. A two-dimensionaldoucisdescribed b g streamiunction
LIF.'U'.I:H '5.'-}+E|}{'5.' ki & tmo—dimen=ional flomwm i=s described by a =tream function,?, gJgiwen by
resultant welocity at the ‘7'_.3.[:-:2—?2]+B:-:5r.- where & and B are constant=_. If 4=1 and E=2 the re=ultant

welacittyr at £he point [(2.5,7.7] i= Jgiwven bwr? d0_E7& m'= correct i)

a) «BWtl s ms iy = incarract 72154 m'= incorrack 41 _E5&0 m'= incorrect tXt

I «Bw s miS
(] «Bwt3s IS
di «Bans: mis  correct

3. A lwn dirmensional flowe is described by a stream function, yr, diven by

= A{}{ \_.f']n+El}{ﬂ,f where A and B are constants. If A=«tA: and B=«cB= the
resultant velocity at the point fzcxs, =0y iS5 diven by?

a)
4y :
¢y | Cuestion 1 v | Multiple Choice 10 points Modity | Remove |

d)

Guestion A two-dimensional flow is described by a stream function,?, gwen by ?=ALG-y1+Bxy, where A and B are constants. If A=1 and
B=4 the resultant velocity at the point (4.8 771 is given by?

Answer Y ADE7E mis

74823 mis Blackboard

73154 mfs

41,580 m/fs




Problem 2 Need to Retain
Formatting and Symbols

Ms Word and Excel used as previously

The Perl program was modified to edit the merged word
file, strip out all html other than superscript, subscript and

symbols and replace the question number with the
guestion type required for Blackboard (MC, MA, NUM)

The Perl program again generated an output file with an
extension .txt which could be directly uploaded to
Blackboard now retaining symbols and formatting.




C & tmo—dimen=ional flomwm i=s described by a =tream function,?, gJgiwen by

=4 (xd-yE 1 tExy, where & and B are constant=s. If A4=1 and E=3 the resnltar+

elacity at the point (2. 5,7.7] i= Jiwen by? d0_E7& m'= corract Before
incarract 72154 m'= incorrack 41 _E5&0 m'= incorrect

C & twmo—dimen=ional flow i= de=s=cribed by a =stream function,

font face="=wmbol "Il fonkr Jiwen b < font

face="=vmbol "v/ fontr SA(xC=uprEL supr-wLmupFE<) =upr1+Exy , whers 2
d E are constants. If 4&=1 and E=1 +the resultant welocity at the

poinkt (2.5 7.7 1 i= giwven by d0_ 5T m'= correct

d_SF2 m'= incarract 72154 m'= :i.:ni:c-:l::l:eA d1_550

incorrect tfter

Cluestion 4+ | Multiple Choice 10 points Modity | | Remove |

Guestion A two-dimensional flow is described in polar co-ordinates by a stream function Ar sin & where A is a constant If A=2, the pressure at the
point (0,0) is 731.4 kPa and the density of the fluid is 790 kgfrn3 the pressure at the point where =214 m and & =357 is?
Answer B41kd kPa

v B11kPa

731kJ kP Blackboard

731 kPa




Individual students got the same guestions in a
random order and with different numerical data

Question 1 10 points

A fluid at an initial pressure of 1.42 bar and with 2 volurme of .75 m? is compressed by a reversible and polytropic non-flow process to
a pressure of 11.78 bar during which the internal energy of the fluid increases by 2446 kJ.. If the paolytropic index far the process is
1.57 then the heat transfer which occurs during the compression is?

Save

() 244384.058k)
() 2230.058k] StUdent A
O 3331.880kK]
) 2576902k
Question 2 10 points  Save

Dwring an engine test fuel wig a calornfic value off

efficiency of 58%. The heat loX during the cycle Question 1 10 points  save
water is 26 "C then when steadf\flow conditions A closed rigid tank containg a hot fluid that is cooled whilst its contents are stirred by a paddle wheel. Initially, the internal energy of
the fluid iz 348kJ. During the cooling process, the fluid loses 89.6 kJ of heat, and the paddle wheel does 74.6 kJ of weork on the fluid.
O 162 kyis The final internal energy of the fluid in kJ, neglecting the energy stared in the paddle wheel, is?
3 17 4BBkols
13.515kg
o Lk Question 2 10 points  Save
O M74Tkois Dring an engine test fuel with a calorific value of 44206 kJ/ky is burned at a rate of 0.07 kgfs and the engine operates with a cycle
efficiency of 65.00%. The heat lost during the cycle passes to cooling water (¢, = 4196 Jfkgh) . If the termperature rise of the coaling
Question 3 water is 34 °C then when steady flow conditions have been achieved the mass flow rate of the cooling water is?

In a steam power plant the turbine generates

the condenser is 177.0 kdfkg. If 201k of po () 13.085kgks
= O Student B
() 8.36Bkys
O 12.282kys
CQugstion 3 10 points  Save

& fluid at an initial pressure of 1.72 bar and with a volume of 0.79 m® is compressed by a reversible and polytropic non-flow process to
a pressure of 11.65 bar during which the internal energy of the fluid increases by 1571 kJ.. If the polytropic index for the process is
1.48 then the heat transfer which occurs during the compression is?

1327627 kJ
156856 627k
5129.228k]
1741.070k]

[oNoNoNe]




SG-H300-10034 09: Fluid Mechanics E1.2 (08-09) - Elizabeth Laws (Instructor)

Module Information Course Web Pages List / Modify Users Enroll User
Resits Revision Create User Remove Users from Course
Lectures Books Batch Create Users Manage Groups
Tutorials Web Links
Laboratories Lecture Documents
Assessments Course Content Test Manager Gradebook Views
Clicker Questions Survey Manager Performance Dashboard
Pool Manager Early Warning System
Course Statistics Questionmark
Announcements Manage Chalk Title Gradebook
Course Calendar Link Checker
Staff Information Course Objectives
Tasks Configure Blog Tool Support
Send Email Configure Wiki Tool FLUID MECHANICS E1.2 (08-08) (SG-H300-1003409) > CONTROL PANEL > POOL MANASER > POOL CANVAS
Discussion Board Assess Wikis
Collaboration Manage Podcast @ Pool Canvas
Digital Drophox Add Users by Role Add, modify, and remaove gquestions. Select a question type fram the Add Guestion drop-down list and click Go to add questions. Use Creation Settings to establish which
Glossary Manager List All Users default options, such as feedback and images, are available for question creation.
Messages Blackboard Scholar

Add | Upload Cuestions ¥ o Creation Settings

Name Foolnarme

Description

Instructions Modify

Select a gquestion type from the Add Question drop-down list and click Ge.

» CONTROL FANEL > POOL MANAGER -~ OK )

FLUID MECHARICS E1.2 (03-09) (5G-H300- 10034-09

@ Pool Manager

Add and import Pools of questions for use in assessments.
Only pool packages may be imported into the Pool Manager.

[Pl Add Pool 219 Import

¥l FLassessmentla harch 1, 2009 Export hl o dify
7l FLassessmentic March 1, 2009 Export Mo dify
Y| FLassessmentld harch 1, 2009 Expart b o dify
¥| FLassessmentle March 1, 2009 Expart bl o dify
Y| FLassessmentlh harch 1, 2009 Export hl o dify
¥ FLassessmentl] harch 1, 2009 Export h o dify
7l FlLassessment harch 1, 2009 Export hl o dify
7l FlLAssesssment!f March 1, 2009 Export Mo dify
7| Fluids2a April 24, 2009 Expart b o dify
¥| Fluidszhb April 24, 2009 Expart bl o dify
7| Fluids2c April 28, 2009 Export hl o dify
<l Fluidszd April 24, 2009 Export h o dify
<l Fluidsze April 24, 2009 Export hl o dify
7] Fluidszf April 27, 2009 Export | Modife |




Test Manager

[EJ Search Pools and Assessments

SEARCH ADVANCED

ols and assessments below:
Ll




Assessment Generation

] Assessments

(P ltern £ Folder @k External Link [k Course Link Pl Test @ Select: | Learning Unit M| |

1 | TestInstructions Modify | _Manage | Copy Remove |
@ Enabied: Statistics Tracking

Open the assessment in Internet Explarer rather than Firefox,
Mote that for those gquestions requiring you to supply a numerical answer you should type your answer (without using any units)
to3dp.

Elizabeth Laws

Modify | _Manage Remowe

2 %| Assessment 1
Nern s no Jonger avaliable. It was fast available on Mar 12, 2008 10:00 A

Madify | Manage | Remove |

3 ¥ | Assessment 2
Hem s no longer available. It was fast avaliabie on Apr 29, 2008 9:00 AW

4 | Resit Assessment 2 Modity | Manage Remove
ftern s no longer avallable. it was fast avallable on May 8, 2009 8:00 FW.
Enabied: Adaptive Release

Using this method large question pools can be generated
qguickly and uploaded to Blackboard.

Tests can then be created using a random choice of
guestions from the pool.




Experience during the
2008-9 Academic Year

1 The method was used to generate 2 assessments
for 8 different modules involving over 400 students
with the largest cohort being 100.

2 Each assessment had 10 guestions and the 2

Blackboard assessments accounted for 20% of the
module mark.

3 Each question had 120 variants and the tests gave the
guestions variants in random order. The likelihood of any
students getting the same question was low.

4 The students were spurred on to work by the
assessments and overall they led to an improvement,

In overall performance.




Giving Feedback

_IT It is not possible to upload feedback directly into
Blackboard.

Generic feedback could be given but the same
feedback would need to be added to every question

To provide individual feedback the package
Respondus has been used.
ﬂi%

Respondus 3.5




Respondus

‘ SR Edit | Seftings | fpie | Rebel Blackboard 6.3 - 8.x

Start Open or Create ﬂ

Current Personality: | Blackhoard 6.3 - 8.x ﬂ

E—{I o Dpen a Paspondus file.
R Questions can be imported
[ ] come as .doc files and also .txt files

Th Res p d Exam '/izard is the quicke
Exam eate am using an existing se BS“DHS.
Wizard

Many guestion types can be deployed but not numerical

- et | Create a Respondus archive file go that questions, media,

Feedback can be added to |nd|V|duaI guestions

Introduction

Open or Create

Diagrams can be added to both questions and feedback

Questions can be uploaded through Repondus to Blackboard




Word File and Excel File

zaghs. A flat plate, with cross-sectional area of =43 m* moves at a velocity
of «Ave mis close to a solid surface. The gap between the flat plate and the
surface is of width «Ah= mm and the gap is filled with a Auid with kinematic
viscosity «aknvs mm3s and specific gravity «Asgs. Above the plate is air. The
force on the plate due to the fluid is?

*al zaanss M

i Wiell done.

B et s

i For a Mewtonian fluid the shear stress ©, is px velocity gradient. Assuming
a linear variation of velocity then the velocity gradient is «avsilzabzx1 015,
The density of the fluid is <3501 000 kgim?® and the dynamic viscosity is

4 agn ad av ah akny EED aans gaknvsx10% xthe fluid density (Fa.s). (Mote that the kinematic viscosity has
8 ) 0.28 3.2 g 5.945 0.50 0.524 been converted frorm mm=to m* {1 mm*=10"° m%. The force is then
12 50.14 25 3 b.743 0.78 0.205 calculated by evaluating © % plate area.
16 9026 3.1 7 4 573 072 0.379 ) afwitZs M
20 13 0.16 5.0 g8 7.033 0.87 0.612 @ Far a Mewtanian fluid «, is px velocity gradient.. Assuming a linear
24 17 020 2.4 5 B.016 0.71 0.410 variation of velocity then the velocity gradient is savslizahsx1 0 15, The
28 21022 4.8 g 45901 0.86 0.495 dengity of the fluid is «asg=x1000 ka/m? and the dynamic viscosity is
32 25014 B.5 3 7 .66 0.73 1.698 gaknvsx10% xthe fluid density (Pa.5). (Mote that the kinematic viscosity has
36 29013 29 7 5.415 0.77 0.226 been converted from mm= to m= {1 mm== 10" m3. The force is then
40 33028 3.1 G 5 365 0583 0621 calculated by evaluating ©x plate area.
44 37 018 a.0 10 7619 0.74 0.507 d} «avrds M
48 41 0.15 25 3 7.228 0.73 0.686 @ For a Mewtonian fluid €, is px velocity gradient. Assuming a linear variation
a2 45 0.27 B.4 a 8.032 0.ea 1.627 ofvelocity then the velocity gradient is «avel«ah=x10"% /5. The density of the
56 49 0.29 43 B 5215 0.79 0.956 fluid is «asg=x1 000 koin® and the dynamic viscosity is «aknvsx1 09 xthe fluid
B0 53 0.2 248 B 7.8 0.20 0.965 density (Pa.s). (Mote that the Kinematic viscosity has been converted from
B4 57 0.16 5.1 = £.830 0.71 0.568 mm*to m= {1 mm==10%m9. The force is then calculated by evaluating ©x
ot F10.23 3.4 5 5.423 0.86 0.405 plate area.
72 B5 012 3a 9 5.2a80 0.20 0.241 i
75 9016 s 5 4 509 075 0728 «bgns. A lat plate, with cross-sectional area of «Bas M= moves at a velocity
an 730 2R E 3 g 7 384 0a2 1 ga4 Of «Bvs mrs close to a solid surface. The gap between the flat plate and the
g4 77013 33 E 797G 082 0 427 surface is of width «Bhs mim and the gap is filled with a fluid with kinematic
aa g1011 1B g 7 A7 085 0 2a3 viscosily «bknvs mm3s and specific gravity «Bsgs. Above the plate is air. The
g2 55 0 1R 26 a8 £ ES 085 0 250 force on the plate due to the fluid is?
e P e - - rara e~ A e A1 AT e M
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Question 1 Muit. Choice (1.00 points)
Question:

A flat plate, with cross-sectional area of 0.23 m? moves at a velocity
of 3.8 m/s close to a solid surface. The gap between the flat plate
and the surface is of width 8 mm and the gap is filled with a fluid with

kinematic viscosity 7.851 mm?/s and specific gravity 0.83. Above the
plate is air. The force on the plate due to the fluid is?

c0.712N
© 0.858 N
©1.033N
“ 0.930N

Feedback
100.0% a. Well done.

0.0% b. For a Newtonian fluid the shear stress, 1. is j1 x velocity gradient. Assuming a linear variation of velocity
then the velocity gradient is 3.8;’(8};10-3) /s. The density of the fluid is 0.83x1000 kg;’m3 and the dynamic
viscosity is 7.85 I_!(;l()-6 X the fluid density (Pa.s). (Note that the kinematic viscosity has been converted
from mm3 to m3 (1 mm2 = 10-6 mz). The force is then calculated by evaluating T x plate area.

For a Newtonian fluid 1, is pu x velocity gradient.. Assuming a linear variation of velocity then the
velocity gradient is 3.8..-’(8}4110-3) /s. The density of the fluid is 0.83x1000 kg;’m3 and the dynamic
viscosity is 7.85 lxlﬂ-ﬁ x the fluid density (Pa.s). (Note that the kinematic viscosity has been converted

2 2z 2 6. 2 . .
frommm™ tom™ (1 mm~ =10 " m"). The force is then calculated by evaluating T x plate area.

0.0% d. For a Newtonian fluid t, is p x velocity gradient. Assuming a linear variation of velocity then the velocity
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Conclusions

+

1 Harnessing the use of Ms Office and mailmerge it is
possible to generate large question pools for use with
Blackboard easily and quickly.

2 For guestions without feedback the Perl program
and .txt upload gives the fastest solution.

3 For questions with feedback the Respondus package
IS the most convenient but currently unsuitable for
numerical guestions since a tolerance cannot be
specified. This would be essential for questions requiring

the use of a calculator.




Summary

The assessments generated were a fairer way of
assessing large cohorts of students taking tests
remotely.

The majority of students found the tests beneficial and
worked enthusiastically to achieve good scores.

Because the assessments are marked automatically the
pressure on time associated with marking is lifted.




