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Ability to identify and formulate engineering problems to solve engineering problems based on engineering, science and mathematics.




Detailed Course Syllabus

Fall 2019

	Course Title:  Materials Science and Engineering

	Course Prefix:
	MCEG
	Course No.:
	2023
	Section No.:
	02

	

	Department of
	Mechanical Engineering
	College of
	Engineering

	

	Instructor Name: 

	Jianren Zhou

	Office Location: 

	S.R. Collins Bldg. 306

	Office Phone:


	936-261-9960

	Fax:  



	936-261-9969

	Email Address:

	jizhou@pvamu.edu

	U.S. Postal Service Address:
	Prairie View A&M University




	
	P.O. Box
	519

	
	Mail Stop
	2525

	
	Prairie View, TX 77446

	

	Office Hours: 
	Posted

	Virtual Office Hours: 
	

	

	Course Location:  
	S. R. Collins Building Room 116

	Class Meeting Days & Times:
	Tuesday/Thursday 11:00 am – 12:20 pm

	Catalog Description:
	This course includes science concepts of crystal structures, atomic scale defects, bonding, phase diagrams and solidification; Relationship between microstructure and thermal, mechanical, optical, electrical and magnetic properties of materials. 

	

	Prerequisites:
	CHEM 1033 or CHEM 1043 or CHEM 1034

	Co-requisites:
	NONE 

	

	Required Text:
	"Materials Science and Engineering: An Introduction", William D. Callister, Jr., 9th edition, John Wiley & Sons, ISBN: 978-1118324578.

	

	Recommended Text/Readings:
	Distributing in class.

	

	Access to Learning Resources:  


	PVAMU Library: 

phone: (936) 261-1500; 

web: http://www.tamu.edu/pvamu/library/  

University Bookstore: 

phone:  (936) 261-1990;

web:  https://www.bkstr.com/Home/10001-10734-1?demoKey=d

	

	Course Goals or Overview:


	
	Materials are used on a daily basis by engineers in manufacturing and processing and in the design and construction of components or structures. Materials selection, their use and failure analysis therefore, form important aspects of the engineering job function. This course is designed to introduce the student to the types of materials available, and to understand the relationship between structure, processing and properties of materials.

	

	Course Outcomes/Objectives 

	At the end of this course, the student will



	1
	Be able to classify materials (a) according to the five main categories used by practicing engineers, (b) based on function, and (c) based on structure.

	2
	Be able to present the tetrahedron of material science and engineering and apply it to engineering materials.

	3
	Be able to write the electronic configuration of an element and relate it to the properties of the element.

	4
	Be able to state the five different levels the structure of materials may be examined and described, and the importance of nano-scale materials

	5
	Be able to give examples of nano-structured materials, self-organizing and self-assembling molecular structures, and biological and biomedical systems

	6
	Be able to describe the use of scanning probe microscopy for resolving atoms and giving true 3-D maps of surfaces of samples with 0.1 -1 nm resolution.

	7
	Be able to identify the Bravais lattices and group them into the seven crystal systems

	8
	Be able to apply Bragg’s law to X-ray diffraction pattern and find the lattice structure from the data.

	9
	Be able to identify the types of defects in crystal structures.

	10
	Be able to state the principles of diffusion, the mechanisms of diffusion and factors that drive diffusion.

	11
	Be able to differentiate tensile, compressive and shear stress

	12
	Be able to obtain from a stress-strain diagram the Young’s modulus, the yield strength and tensile strength.

	13
	Be able to draw phase diagrams and state the information that may be obtained from them.

	14
	Be able to identify in a phase diagram which phases are present and the solidus and liquidus lines.

	15
	Be able to use a tie line to determine composition of each phase in a binary phase diagram.

	16
	Be able to state the reasons for thermal processing of materials.

	17
	Be able to explain the heat treatments annealing, quenching, austenitizing and normalizing. 

	18
	Be able to define composite materials and list some naturally occurring composites.

	19
	Be able to give examples of composites and their engineering applications.

	20
	Be able to describe nano-composites and the characteristics of particle-reinforced and fiber-reinforced composites.


	Course Requirements & Evaluation Methods

	

	This course will utilize the following instruments to determine student grades and proficiency of the learning outcomes for the course. 

	Homework and Quizzes – submit homework and quizzes on each chapter 
Exams   – performance on midterm and final exams

	

	Grading Matrix 

	Attendance                            5%

Homework                             5%

Quizzes                                12%

Exams (2)                            48%

Final exam                           30%



	
	Grade Determination:

            A = 90   -  100                                                                        

            B = 80   -   89                                    

            C = 70   -   79                                   

            D = 60   -   70                                  

            F =  0  -     59     

	
	

	Note: The instructor reserves the right to alter it during the semester

	

	

	

	

	Exam Policy

Exams should be taken as scheduled.  No makeup examinations will be allowed except under documented emergencies (See Student Handbook).  

	

	


	MCEG 2023 Materials Science and Engineering

	

	Tentative Course Schedule


	
	
	TOPICS
	Chapter

	
	Week 1
	INTRODUCTION
	1

	
	
	Introduction to materials science 
	

	
	
	
	

	
	Week 1-2
	ATOMIC STRUCTURE AND INTERATOMIC BONDING
	2

	
	
	Atomic structure
	

	
	
	Atomic bonding in solids
	

	
	
	
	

	
	Week 2-3
	THE STRUCTURE OF CRYSTALLINE SOLIDS
	3

	
	
	Crystal structures
	

	
	
	Crystallographic points, directions, and planes
	

	
	
	Crystalline and non-crystalline materials
	

	
	
	
	

	
	Week 4
	IMPERFECTIONS IN SOLIDS
	4

	
	
	Point defects
	

	
	
	Miscellaneous imperfections
	

	
	
	Microscopic examination
	

	
	
	
	

	
	Week 5-6
	DIFFUSION
	5

	
	
	Diffusion mechanisms
	

	
	
	Types of diffusion
	

	
	
	Factors that influence diffusion
	

	
	
	
	

	
	Week 6 
	
	

	
	
	Exam #1
	

	
	
	
	

	
	Week 7
	MECHANICAL PROPERTIES OF METALS
	6

	
	
	Elastic deformation
	

	
	
	Plastic deformation
	

	
	
	Property variability and design/safety factors
	

	
	
	
	

	
	Week 8
	DISLOCATION AND STRENGTHENING MECHANISMS
	7

	
	
	Dislocations and plastic deformation
	

	
	
	Mechanisms of strengthening in metals
	

	
	
	Recovery, recrystallization, and grain growth
	

	
	
	
	

	
	Week 9
	Exam #2
	

	
	
	
	

	
	Week 9-11
	PHASE DIAGRAMS AND PHASE TRANSFORMATION IN METALS
	9, 10

	
	
	Definitions and basic concepts
	

	
	
	Binary phase diagram
	

	
	
	Iron-Carbon system
	

	
	
	Microstructural and property changes in Iron-Carbon Alloys
	

	
	
	
	

	
	Week 12
	APPLICATIONS AND PROCESSING OF CERAMICS
	13

	
	
	Types and applications of ceramics
	

	
	
	Fabrication and processing of ceramics
	

	
	
	
	

	
	Week 13-14
	CHARACTERICSTICS, APPLICATIONS AND PROCESSING OF POLYMERS & COMPOSITES
	15-16

	
	
	Mechanical behavior of polymers
	

	
	
	Mechanisms of deformation and strengthening of polymers
	

	
	
	Crystallization, melting, and glass transition 
	

	
	
	Polymer types
	

	
	
	Polymer synthesis and processing
	

	
	
	Particle-reinforced composites
	

	
	
	Fiber-reinforced composites
	

	
	
	Structural composites
	

	
	
	
	

	
	Thanksgiving Holiday
	
	

	
	
	Final Exam Review
	

	
	Week 15
	Final Exam week Dec 4 - 10
	


Student Support and Success

John B. Coleman Library

The library and its partners have as their mission to provide resources and instructional material in support of the evolving curriculum, as a partner in Prairie View A&M University's mission of teaching, research, and service and to support the University's core values of access and quality, diversity, leadership, relevance, and social responsibility through emphasis on ten key areas of service. It maintains library collections and access both on campus, online, and through local agreements to further the educational goals of students and faculty. https://www.pvamu.edu/library/   Phone: 936-261-1500

The Learning Curve (Center for Academic Support) 

The Learning Curve offers Tutoring via peer tutoring.  The services include workshops (i.e., Save My Semester, Recalculate Your Route), seminars (i.e., Tools You Can Use: TI-84), group review sessions (i.e., College Algebra Topic Reviews, GRE Preparation), group study opportunities (i.e., TSIA, HESI, Study Break, Exam Cram), and test-taking strategies (How to take Notes, Study Buddy, 5 Day Study Guide). The Learning Curve is a nationally certified tutoring program through the National Tutoring Association.  The peer tutors are trained and certified by the coordinator each semester. Location: J.B. Coleman Library Rm. 207F. Phone: 936-261-1561

The Center for the Oversight and Management of Personalized Academic Student Success (COMPASS)

The Center for the Oversight and Management of Personalized Academic Student Success (COMPASS) is designed to help Prairie View students in their second year and beyond navigate towards graduation by providing the following services: Academic Advisement, Targeted Tutorials for Personalized Learning, Campus-Wide Referrals, and Academic & Social Workshops. Location: J.B. Coleman Library Rm. 306. Phone: 936-261-1040

Writing Center
The Writing Center provides student consultants on all aspects of the writing process and a variety of writing assignments. Writing Center consultations assist students in such areas as prewriting, brainstorming, audience awareness, organization, research, and citation. Students taking on-line courses or courses at the Northwest Houston Center or College of Nursing may consult remotely or by email. Location: Hilliard Hall Rm. 121. Phone: 936-261-3724. 

Student Counseling Services

The Student Counseling Services unit offers a range of services and programs to assist students in maximizing their potential for success: short-term individual, couples, and group counseling, as well as crisis intervention, outreach, consultation, and referral services. The staff is licensed by the State of Texas and provides assistance to students who are dealing with academic skills concerns, situational crises, adjustment problems, and emotional difficulties. Information shared with the staff is treated confidentially and in accordance with Texas State Law. Location: Owens-Franklin Health Center Rm. 226. Phone: 936-261-3564

Testing

The Department of Testing administers College Board CLEP examinations, the HESI A2 for pre-nursing majors, LSAT for law school applicants and MPRE for second-year law students, the Experiential Learning Portfolio option, the Texas Success Initiative (TSI) Assessment, which determines college readiness in the state, and exam proctoring, among other service such as SAT and ACT for high school students. Location: Delco Rm. 141. Phone: 936-261-4286

Office of Diagnostic Testing and Disability Services

As a federally-mandated educational support unit, the Office of Disability Services serves as the repository for confidential disability files for faculty, staff, and students.  For persons with a disability, the Office develops individualized ADA letters of request for accommodations.  Other services include: learning style inventories, awareness workshops, accessibility pathways, webinars, computer laboratory with adapted hard and software, adapted furniture, proctoring of non-standardized test administrations, ASL interpreters, ALDs, digital recorders, livescribe, Kurtzweil, and a comprehensive referral network across campus and the broader community. Location: Evans Hall Rm. 317. Phone: 936-261-3585

Veteran Affairs

Veterans Services works with student veterans, current military and military dependents to support their transition to the college environment and continued persistence to graduation.  The Office coordinates and certifies benefits for both the G.I. Bill and the Texas Hazlewood Act. Location: Evans Hall Rm. 323. Phone: 936-261-3563

Office for Student Engagement 

The Office for Student Engagement delivers comprehensive programs and services designed to meet the co-curricular needs of students. The Office implements inclusive and accessible programs and services that enhance student development through exposure to and participation in diverse and relevant social, cultural, intellectual, recreational, community service, leadership development and campus governance. Location: Memorial Student Center Rm. 221. Phone: 936-261-1340

Career Services
Career Services supports students through professional development, career readiness, and placement and employment assistance. The Office provides one-on-one career coaching, interview preparation, resume and letter writing, and career exploration workshops and seminars.  Services are provided for students at the Northwest Houston Center and College of Nursing in the Medical Center twice a month or on a requested basis.  Distance Learning students are encouraged to visit the Career Services website for information regarding services provided. Location: Evans Hall Rm. 217. Phone: 936-261-3570

University Rules and Procedures
Disability statement (See Student Handbook):  

Students with disabilities, including learning disabilities, who wish to request accommodations in class should register with the Services for Students with Disabilities (SSD) early in the semester so that appropriate arrangements may be made.  In accordance with federal laws, a student requesting special accommodations must provide documentation of their disability to the SSD coordinator.  

Academic misconduct (See Student Handbook):  

You are expected to practice academic honesty in every aspect of this course and all other courses. Make sure you are familiar with your Student Handbook, especially the section on academic misconduct.  Students who engage in academic misconduct are subject to university disciplinary procedures.  

Forms of academic dishonesty:  

1. Cheating: deception in which a student misrepresents that he/she has mastered information on an academic exercise that he/she has not mastered; giving or receiving aid unauthorized by the instructor on assignments or examinations. 

2. Academic misconduct: tampering with grades or taking part in obtaining or distributing any part of a scheduled test.  

3. Fabrication: use of invented information or falsified research.  

4. Plagiarism: unacknowledged quotation and/or paraphrase of someone else’s words, ideas, or data as one’s own in work submitted for credit. Failure to identify information or essays from the Internet and submitting them as one’s own work also constitutes plagiarism.    

Nonacademic misconduct (See Student Handbook)

The university respects the rights of instructors to teach and students to learn.  Maintenance of these rights requires campus conditions that do not impede their exercise. Campus behavior that interferes with either (1) the instructor’s ability to conduct the class, (2) the inability of other students to profit from the instructional program, or (3) campus behavior that interferes with the rights of others will not be tolerated. An individual engaging in such disruptive behavior may be subject to disciplinary action. Such incidents will be adjudicated by the Dean of Students under nonacademic procedures. 

Sexual misconduct (See Student Handbook):  

Sexual harassment of students and employers at Prairie View A&M University is unacceptable and will not be tolerated.  Any member of the university community violating this policy will be subject to disciplinary action.  

Attendance Policy: 

Prairie View A&M University requires regular class attendance.  Excessive absences will result in lowered grades.  Excessive absenteeism, whether excused or unexcused, may result in a student’s course grade being reduced or in assignment of a grade of “F”.  Absences are accumulated beginning with the first day of class.

Student Academic Appeals Process

Authority and responsibility for assigning grades to students rests with the faculty.  However, in those instances where students believe that miscommunication, errors, or unfairness of any kind may have adversely affected the instructor's assessment of their academic performance, the student has a right to appeal by the procedure listed in the Undergraduate Catalog and by doing so within thirty days of receiving the grade or experiencing any other problematic academic event that prompted the complaint. 

How Mechanical Engineering Courses meet Department Objectives & Criterion 8 
Specific objectives of the Mechanical Engineering Program are to produce graduates who will:

1. have the necessary knowledge and skills to enable them have successful careers in mechanical engineering and related fields; 

2. have leadership skills to advance their careers through increasing levels of responsibilities and leadership;
3. have the necessary educational background to successfully pursue graduate or advanced professional degrees and continuing professional development, and 

4. actively participate in professional and community services.

Criterion 8: Program Outcomes and Assessment
Engineering Programs must demonstrate that their graduates have:

	Outcome
	New Student Learning Outcome

	1
	An ability to identify, formulate, and solve complex engineering problems by applying principles of engineering, science, and mathematics (including use of  the techniques, skills, and modern engineering tools necessary for engineering practice)

	2
	An ability to apply engineering design to produce solutions that meet specified needs with consideration of public health, safety, and welfare, as well as global, cultural, social, environmental, and economic factor (including use of the techniques, skills, and modern engineering tools necessary for engineering practice).

	3
	An ability to communicate effectively with a range of audiences

	4
	An ability to recognize ethical and professional responsibilities in engineering situations and make informed judgments, which must consider the impact of engineering solutions in global, economic, environmental, and societal contexts  

	5
	An ability to function effectively on a team whose members together provide leadership, create a collaborative and inclusive environment, establish goals, plan tasks, and meet objectives

	6
	An ability to develop and conduct appropriate experimentation, analyze and interpret data, and use engineering judgment to draw conclusions (including use of  the techniques, skills, and modern engineering tools necessary for engineering practice)

	7
	An ability to acquire and apply new knowledge as needed, using appropriate learning strategies

	
	

	
	

	8.1


	Identify & Formulate engineering problems based on Engineering, science & mathematics

	8.2


	Solve engineering problems based on Engineering, science & mathematics


Assessment Matrix
[image: image1.emf]MCEG Courses

Fall 2018 Spring 19 Fall 2019 Spring 2020 Fall 2020 Spring 2021 Fall 2021 Spring 2022

1021 Mech. Drawing & Desg.

2 2 2 2 2 2 2 2

2013  Thermodynamics I

8 8 8 8 8 8 8 8

2023 Materials Sci/Engr.

8 8 8 8 8 8 8 8

2053 Engineering Mechanics II

8 8 8 8 8 8 8 8

3011 Measurement Lab

7 6 7 6 7 6 7 6

3013 Heat Transfer

1 1 1 1

3021 Thermal Sci. Lab

6 6 6 6 6 6 6 6

3023 Thermodynamics II

1 1 1 1 1 1 1 1

3031 Manufacturing Lab

2 4.2 2 4.2

3033 Manufacturing Proc

2   4.2   2   4.2

3043 Machine Design I

2   2   2   2  

3053 Kinematic Design

1 1 1 1

3063 Fluid  Mechanics

1 6 1 6 1 6 1 6

4043 Machine Design II

2 2 2 2

4063 Dynamic Systems

1 1 1 1

4093 Finite Element

1 1 1 1

4472 Senior Project I

4, 5 4, 5 4, 5 4, 5

4482 Senior Project II 2,3,7 2,3,7 2,3,7 2,3,7

ABET EAC Student Outcomes  1-7     



End of Semester

Course Assessment Report

This summary contains the following Information

1.  Performance Statistics

· Total number of students in class

· The class average performance (stated as %) in each course outcome assessed in this class and the two previous times course was assessed. 
· The acceptable class average for the class in each outcome area as set by your Department. 

· Percentage of students who scored below the expected average in each outcome.

2.  Implementation Summary

· Brief summary of plans implemented during the semester based on last assessment report

3.  Perceived Problems

· Instructor’s critical evaluation of perceived problems that affected students’ performance. 
4.  New Plans for Addressing Problems

· Instructor’s plans for addressing the perceived problems the next time the class is taught. 
5.  Overall Trend over last three assessment periods
· Instructor’s summary of overall performance trend for each outcome measured over the last three periods.
END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT

MCEG2023 P02 MATERIALS SCIENCE AND ENGINEERING
Fall 2019 SEMESTER

Report Prepared by: Dr. Jianren Zhou
Report Date:

December 12, 2019
	Semester
	Analysis Type
	Number of Students
	Outcome  (8)

Ability to identify and formulate engineering problems to solve engineering problems based on engineering, science and mathematics.

	
	
	
	Expected Average
	Expected Percent of students at or above average
	Class Average
	% Students Meeting  Expected Average

	Fall 2019
	Direct
	31
	70
	70
	70
	68%

	Spring 2019
	Direct
	
	
	
	
	

	Fall 2018
	Direct
	
	
	
	
	

	Implementation Summary
	
	(Currently, the data from spring 2019 is not available for analysis. Fall 2019 will serve as benchmark for the years followed.)


	Perceived Problems
	
	1. Average of the students’ performance met the expected class average.
2.  Some of the students had difficulties in identifying relevant formulas to solve engineering problem in materials science and engineering. 
3. Some of the students are weak in using knowledge of relevant mathematics skills in solving problems in materials science and engineering.

4. Overall the students performed well in understanding mechanical properties of engineering materials which was assessed.


	Plans for Addressing Problems
	
	The following is the plans for improvement:

Continued efforts are needed to address the perceived problems. When teaching the chapters in which some students may encounter the difficulties outline above, making a quick and clear review of relevant topics in mathematics. Giving extra help in some relevant homework assignments for those students who might need such help. Making suggestions and feedback on students’ capabilities and knowledge on mathematics, especially any weak areas, through relevant channels.    

	Overall Trend over Periods
	
	Overall students performed well in this area.



Grade Sheet Showing

Student and Class Performance in Outcomes

The computed semester average in each outcome as stated in the Assessment report are highlighted in boldface 
Grade Sheet Showing Student and Class

Performance in Course Outcomes
MCEG2023 P02 MATERIALS SCIENCE AND ENGINEERING 

Fall 2019 Semester

	Outcomes to be Measured
	Outcome (8)
	OVERALL TOTALS

	Title of Assignment
	Quiz 3
	
	Outcomes

	Max. Points for Assignment
	30
	
	100

	Name
	 
	
	 

	Section P02
	
	
	

	1
	30
	
	100

	2
	30
	
	100

	3
	28.5
	
	95.0

	4
	30
	
	100

	5
	3
	
	10.0

	6
	30
	
	100

	7
	30
	
	100

	8
	30
	
	100

	9
	6.5
	
	21.7

	10
	17
	
	56.7

	11
	29.5
	
	98.3

	12
	12
	
	40.0

	13
	28
	
	93.3

	14
	29.5
	
	98.3

	15
	30
	
	100

	16
	3
	
	10.0

	17
	30
	
	100

	18
	29.5
	
	98.3

	19
	4
	
	13.3

	20
	13
	
	43.3

	21
	25.5
	
	95.0

	22
	1
	
	3.3

	23
	23
	
	76.7

	24
	20.5
	
	68.3

	25
	5
	
	16.7

	26
	29.5
	
	98.3

	27
	30
	
	100

	28
	23
	
	76.7

	29
	29
	
	96.7

	30
	21
	
	70.0

	31
	29.3
	
	97.5

	Average for all students
	21.94
	
	

	No.of students above expected average
	
	
	21

	Percentage of student above average
	
	
	68%


OUTCOME SPECIFIC ASSIGNMENTS 

USED TO ASSESS OUTCOMES



MECHANICAL ENGINEERING DEPARTMENT

OUTCOMES SPECIFIC ASSIGNMENT COVER SHEET

MECHANICAL ENGINEERING Drawing I
FALL 2019
Title of Assignment


Outcome Measured Using this Assignment


Brief Description of the suitability of this assignment for the outcome



MCEG 2023 P02  

Materials Science and Engineering
Department of Mechanical Engineering
Prairie View A&M University

Fall 2019
Quiz 3

October 22, 2019

Name:

__________________



_____________________



First name





Last name

A bar of a steel alloy that exhibits the stress-strain behavior shown in the figure below is subjected to a tensile load; the specimen is 375 mm (14.8 in) long and has a square cross section 5.5 mm (0.22 in) on a side.

(a)  Compute the magnitude of the load necessary to produce an elongation of 2.25 mm (0.088 in).

(b)  What will be the deformation after the load has been released?
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Figure 6.22 Tensile stress-strain behavior for an
alloy steel.




Answer Sheet

Name:

__________________



_____________________



First name





Last name

MCEG 2023 P02  

Materials Science and Engineering

Department of Mechanical Engineering
Prairie View A&M University

Quiz 3  Solution

October 22, 2019

MCEG 2023 P02  

Materials Science and Engineering
Department of Mechanical Engineering
Prairie View A&M University

Quiz 3  Solution

October 22, 2019
 A bar of a steel alloy that exhibits the stress–strain behavior shown in Figure 6.22 is subjected to a tensile load; the specimen is 375 mm (14.8 in.) long and has a square cross section 5.5 mm (0.22 in.) on a side.


(a) Compute the magnitude of the load necessary to produce an elongation of 2.25 mm (0.088 in.).


(b) What will be the deformation after the load has been released?



Solution


(a)  We are asked to compute the magnitude of the load necessary to produce an elongation of 2.25 mm for the steel displaying the stress-strain behavior shown in Figure 6.22.  First, calculate the strain, and then the corresponding stress from the plot.  Using Equation 6.2, the strain  is equal to


[image: image3.emf]


  
ε  = Δl



l0
= 2.25 mm



375 mm
= 0.006










 

 

e

 =

Dl

l

0

=

2.25 mm

375 mm

=0.006


This is within the elastic region; from the inset of Figure 6.22, this corresponds to a stress of about 1250 MPa (180,000 psi).  Now, from Equation 6.1
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  F  = σ A0 = σb2
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in which b is the cross-section side length.  Thus,
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  F  = (1250 × 106  N/m2)(5.5 × 10−3 m)2 = 37,800 N  (8500 lbf )
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(b)  After the load is released there will be no net deformation since the material was strained only elastically when the load was applied.

Samples of graded students’ work
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ASSIGNMENTS FOR OUTCOME “8”





Ability to identify and formulate engineering problems to solve engineering problems based on engineering, science and mathematics.





Quiz 3





(8)   Ability to identify and formulate engineering problems to solve engineering problems based on engineering, science and mathematics.





This quiz needs student to identify and formulate engineering problems to solve engineering problems based on engineering, science and mathematics. 
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