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Scripted Laboratories = Disengaged and Confused Students
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SAMPLE PROBLEM 2.2

A barge is pulled by two tugboats. If the resultant of the forces exerted by
the tugboats is a 5000-1b force directed along the axis of the barge, determine
(a) the tension in each of the ropes knowing that & = 45°, (b) the value of «
for which the tension in rope 2 is minimum.

Source: Vector Mechanics for Engineers — Statics
Beer, Johnston, Mazurek, Eisenberg, McGraw Hill

& Google
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GO{:}gle | "a barge is pull Q

a barge is pulled by two tugboats. of the resultant of the forces
a barge is pulled by two tugboats

a barge is pulled along a straight canal

a barge is pulled by two tugboats. of the resultant

Press Enter to search.




5 abargeis pulled by two tu... »
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All Videos Images Mews Shopping Mare Settings Tools

About 12,300 results (0.67 seconds)

POFICHAPTER 2 PROBLEMS AND SOLUTIONS Problems for Sections ...
www.egr.msu.edufclasses/me371/hinds/ME221/.. /HW1 .pdf -

ABA A barge is pulled by two tug boats. To move the barge along in the water properly, the

tug boats must exert a resultant force ofg&000 |b along the direction of ...

FOFl Chapter 2 Statics of Particles Resultant of Two Forces
academic_brooklyn cuny edu/physicsung/bcp3200f14/3200ch02 pdf «

Aug 28, 2014 - replacing multiple forces acting on a particle with a single equivalent ...
magnitude and direction of the resultant or of ... A barge is pulled by two tugboats. If the
resultant of the forces exerted by the tugboats is 5000 |bf directed.

trigonometry - Find the resulting speed and direction. Trig Problem ...
math_stackexchange com/_._/find-the-resulting-speed-and-direction-trig-p... ~

May 11, 2014 - Trig Problem involving resultant and vectors. ... A barge is pulled by two
tugboats. .. Find the resulting speed and direction of the barge. ..__ direction of the resultant
force on the barge, then the work shown would be correct.

PP chapter 1: force vectors
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Solution: (a) for § = 45° the geometry of the vector sum becomes as illus-
trated in the vector diagram.

FIGURE S2.11

Since the angles must sum to 180° the angle across from R is 105°. Repeated
use of the law of sines yield
Tg 50001b H00001bs

N T = —————sin30° = 3660 1
sin S0° sin 105° S sin 105° 51N 2000 1D

and likewise

o000 1b . _ _

= — — sin 457 = 2590 1b.
sin 105°

(b) With the angle 3 as a variable, the tension Tg can be written from the

law of sines as

5000 sin 30
~ sin(105 — )
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TEXTBOOK SOLUTIONS  EXPERT GhA

#

Study smarter, not harder.

Hard assignments on hand?

I."'[';'-C' . Textbook Solutions

@ , Expert Q&A
— Stuck? Ask our experts and study comi

f L"H‘J 30 minutes free online tutoring

=y i i
L Ml

o @Molly: "When | graduate I'm going to thank my
parents... but most importantly Chegq solutions.”



The Original [ |
wB Memor m% ﬁ “High stakes”

Card Matching Game P e o exam preparation

.

Ages 40| Obtain many solutions

|

Memorize (many)
solution procedures

|

Exam becomes a
pattern recognition
exercise

L L |







Google and file sharing (the digital era)
have compromised student learning










The Professor mostly wants to perform

e

Humphrey Davy lecturing as depicted by Gillray.




This is what the Lecture Theatre was designed for.
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But to the student, live or recorded, it does not matter.
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. P*tlst Data Point
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3'd Data Point: 7 Years of Experiments

4.5 Implementing“ I:I 0.66
4.8 Engineering Entrepreneurship“ I:I 0.77
3.3 Communications in Foreign Languages“ I:I 0.40
4.6 Operating“ I:I 0.60
4.2 Enterprise and Business Context“ 0.60
———> 2.2 Experimentation, Investigation, and Knowledge Discovery“ I:I 0.73 3rd H |gh eSt G d | N
4.1 External, Societal and Environmental Context“ |_| 0.41
4.7 Leading Engineering Endeavors“ I:I 0.62
4.4 Designing“ I:I 0.74
2.1 Analytical Reasoning and Problem Solving“ I:I 0.62
2.3 System Thinking“ I:I 0.45
4.3 Conceiving, System Engineering and Management“ I:I 0.61
3.2 Communication“ I:I 0.44
2.5 Ethics, Equity and Other Responsibilities“ I:I 0.29
3.1 Teamwork“ I:I 0.39
2.4 Attitudes, Thought and Learning“ I:I 0.36
1 2 3 4 5

Proficiency Level (1 - have been exposed to; 5 - ability to innovate)

Hugo et al., “Evolution of a Chinese-Canadian Educational Partnership,” ASEE International Forum, June 2015, Paper ID#14334



ours to lab contact hours
pwn the lab experience
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Use lecture hours to give more exams

Active Tutorial
*. . Exam 1l Exam 2 Exam 4 Exam5 Exam6

0.000
20.00
40.00
60.00
80.00
100.0
120.0
140.0
160.0
180.0
200.0
220.0
240.0
260.0
280.0
300.0
320.0
340.0
360.0
380.0
400.0

120

100

80

60

40

Lecture Video Segment

“Low stakes” exams reduce

20 compromised learning.

Also keeps students on track.
50 100

Number of Days Starting Sept 1 2015

Start of Course

# of # of # of Term Final

Course Title Semester
Students Weeks Exams Exam

13 No

Hugo and Brennan, “Student Study Habits as Inferred from On-Line Watch Data,” Proceedings of 12t International CDIO Conference, June 2016
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Use lectuf@hours to give more exams

Give “low stal@s” exams often
Individual then"8Beup exams to prowd
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2017 CDIO International Conference
18-22 June 2017

Engineering Education in the Digital Age
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www.cdio.ca

J’ CDIO 2017 Welcome p'e "'\+

€ | @ | www.cdio.ca

|8 Most Visited [ | Getting Started

Home Program Authors

The 13th International CDIO
Conference will be held in Calgary,
Canada between June 18-22, 2017.

Join us at the University of Calgary
for scholarly presentations,
workshops, events, and the annual
CDIO Academy.

NEWS

C || Q Search T E U 3§ a0 =

Accomodations

CDIO 2017 in Calgary, Canada

= Abstract submission deadline for Full Papers is November 15, 2016

» CALL FOR PAPERS is now available.

Contact




Come and see the Lecture Theatre Transformed

| UNIVERSIT!";-- s o,
CALGA ek



After the conference ends ...

A‘( Travel

Canada i



Welcome to Calgary in 2017
18-22 June 2017

Engineering Education in the Digital Age
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