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	Learning Outcomes tested

(from module syllabus)
	Assessment Criteria  To achieve each outcome a student must demonstrate the ability to:

	
	

	
	


· Please submit the assignment parts in a suitable report folder– not in polypockets.  

· This form (ALL PAGES) MUST be at the front of the paper submission.  Assignments will not be accepted without this form as it is a requirement that you sign the disclosure regarding referencing convention. 
· DO NOT put this form into Turnitin or it will match many similarities with other students’ submissions.
	TASK DESCRIPTION


Note: 1. Submit a paper copy to Owen library and also email an electronic to:

 gordon.dickers@uwtsd.ac.uk.


2. Your C++ code should be zipped and emailed in the form of a Visual Studio console project. Also provide a printout of all code in an appendix of your submission.

Task 1 

Note: S.I. units used throughout.

You have been asked to simulate the movement of a spring powered model dragster car using Euler’s numerical integration method. The spring provides the tractive force, Ft, that pushes the car along.  This tractive force is given by the equation:-

    Ft=1.5(10-x) 

where x is the distance travelled by the car.  x= 0 metres at time t=0 seconds. When the distance travelled, x is greater than 10 metres then set Ft to zero Newtons.

A drag force, Fd, acts against the forward motion of the car and is made up of tyre rolling resistance,  aerodynamic drag (‘wind resistance’) and any braking force. Fd can be found using the equation:

Fd = CR.mg  + ½ CD AV2
where     

CR , coefficient of rolling resistance.  Set this to 0.25

m, Mass of the vehicle. Set this to 1kg

g,  gravity = 9.81 m/s2

CDdrag coefficient.  Set this to 0.34kgm

,  Air density  Set this to 1.2kg/m3
A, frontal area of vehicle.  Set this to 0.01m2 

V, Velocity of vehicle.

This equation and the given values incorporate all friction and braking forces you need in order to model the drag force on the car.

If  velocity, v is less than or equal to zero then set Fd to zero.
Once you have the drag force you can determine the car’s acceleration using:

a = (Ft – Fd)/m

where m  is the mass of the vehicle (this equation assumes the moment of inertia of the driving wheels is negligible).

Continued Overleaf.

The pseudo code for the simulation of the model car is given below and uses Euler’s numerical integration method:

//Programming Euler’s Numerical Integration Method with time step h.

h= 0.04  //the time step (4ms here) - adjust accordingly

x = 0, v = 0 ,t=0 // x is position, v is velocitiy

while( t<6.0)
{ 

Ft=1.5(10-x)  //Ft is tractive force that accelerates the car

Fd = Cr*m*g  + ½ Cd*A*V*V  //see above for values for this equation
if  (v<=0)  then  
      {  

           Fd=0
          v=0
     }
F=Ft-Fd;
Calculate acceleration of object a = F/m

x = x + h*v

v = v+ h*a
t=t+h
       print to file (t,x,v,a)

}
Using this pseudocode,  develop a C++  program to model the velocity and position of the car over a period of about 6 seconds using an iteration rate (time step) of  0.04seconds.  This should be sufficient time to model the car’s motion until it comes to a stop. If necessary adjust one or more of the given variables/coefficients  so that you can model the car’s motion until it comes to a halt. Analyse and then comment on your results.
Next, describe  Euler’s method in detail highlighting its advantages and disadvantages.  Also provide a comparison of common numerical integration methods used in gaming, evaluating the relative merits and disadvantages of each method within a gaming context.  Make sure you use references and provide a bibliography. 










(Weighting 70%)

  Task 2








You have been asked to work on a vector class for a games engine.  The majority of the methods have been coded but you are responsible for creating and testing the following additional methods. Your supervisor has provided you with the existing Vector class (see Appendix A) and examples of how the class is used. You will need to investigate the underlying mathematical theory to identify appropriate methods/formulae to use. Describe each operation (i.e. cross product, normalize and length) in detail in your report (with examples) then implement them as part of the Vector class and test each method.  Provide a printout of the completed class, the test program that exercises the class and the results of the tests.  You might use a test schedule with the fields: 

test number, description, expected result, actual result, Pass/Fail.

See over for example usage of the methods.

1: Cross Product.

Calculate the cross product of a vector with another vector.  When called the method will take the current instantiated vector and form the cross product with another vector.  The method returns the cross product of a third vector object.  
Example usage:

Vector v1(1,2,3);  //instantiates 3 vectors – already coded
Vector v2(4,5,6);  //see Appendix A
Vector v3(); 

.

.
//here the cross product of v2 with v1 is formed

v3 =v2.cross(v1);     //v3=v2 x v1.  

//You must implement this method
2:Normalize.

This method normalizes the vector.

Example usage:

 Vector v1(1,2,3);    //instantiates a vector – constructor 

//already coded

..

v1.normalize();      //normalizes the vector

                     //you must implement this method
3:Length

This method calculates and returns the length of a vector using Pythagoras’ theorem in 3 dimensions,

i.e. length =  
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Example usage:

 Vector v1(1,2,3);    //instantiates a vector – constructor 

//already coded

..

v1.length();      //finds length of the vector

                     //you must implement this method
(Weighting 30%)

	GUIDANCE FOR Students IN THE COMPLETION OF TASKS


Marks will be awarded for:

	Allocation of marks will follow that shown in the Marking Criteria table (see next page).  The following notes show how the tasks detailed above relate to the marking criteria overleaf.

	Task 1  (points 1,2,3,4 and 5 of assessment criteria)

	Task 2 (points 1,2,3,4,5 of assessment criteria)


Notes: 

· This is an individual assignment and each student’s work must be a result of his/her own efforts. Collusion is considered an assessment offence.

· All work must be the student’s own.  A statement to this effect must be included in the submitted work.

· Any copying is considered an assessment offence and will be treated as such.

· All assessment offences will be reported to the Examination Board for further action. (as per the University’s procedures)

· All references used must be identified.
· Submit a written report and include a printout of your code for both tasks and a CD containing your code in the form of a Visual Studio console project.

	                 marking criteria and Student FEEDBACK


This section details the assessment criteria. The extent to which these are demonstrated by you determines your mark. The marks available for each criterion are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.

	Common Assessment Criteria Applied
	Marks available
	Marks 

awarded

	1. Research-informed Literature 

Extent of research and/or own reading, selection of credible sources, application of appropriate referencing conventions.
	
	

	
	10
	

	
	
	

	2. Knowledge and Understanding of Subject

Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	
	

	
	15
	

	
	
	

	3. Analysis
Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	
	

	
	20
	

	
	
	

	4. Practical Application and Deployment
Deployment of methods, materials, tools and techniques; application of concepts; formulation of innovative and creative solutions to solve problems.
	
	

	
	50
	

	
	
	

	5. Skills for Professional Practice 

Attributes in professional practice: individual and collaborative working; deployment of appropriate media; presentation and organisation.
	
	

	
	5
	

	
	
	


	Assignment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to one-week late
	
	

	
	Over one week late
	
	


	COMMON ASSESSMENT AND MARKING CRITERIA


	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	Assessment Criteria
	0-29%
	30-39%*
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	1. Research-informed Literature 

Extent of research and/or own reading,  selection of credible sources, application of appropriate referencing conventions 
	Little or no evidence of reading.

Views and findings unsupported and non-authoritative.

Referencing conventions largely ignored.
	Poor evidence of reading and/or of reliance on inappropriate sources, and/or indiscriminate use of sources.

Referencing conventions used inconsistently.
	References to a limited range of mostly relevant sources. Some omissions and minor errors.

Referencing conventions evident though not always applied consistently.
	Inclusion of a range of research-informed literature, including sources retrieved independently. Referencing conventions mostly consistently applied.
	Inclusion of a wide range of research-informed literature, including sources retrieved independently.

Selection of relevant and credible sources.  Very good use of referencing conventions, consistently applied.
	A comprehensive range of research informed literature embedded in the work. Excellent selection of relevant and credible sources. High-level referencing skills, consistently applied.
	Outstanding knowledge of research-informed literature embedded in the work. Outstanding selection of relevant and credible sources. High-level referencing skills consistently and professionally applied.

	2. Knowledge and Understanding of Subject

Extent of knowledge and understanding of concepts and underlying principles associated with the discipline.
	Major gaps in knowledge and understanding of material at this level. Substantial inaccuracies.
	Gaps in knowledge, with only superficial understanding. Some significant inaccuracies.
	Evidence of basic knowledge and understanding of the relevant concepts and underlying principles. 
	Knowledge is accurate with a good understanding of the field of study.
	Knowledge is extensive.  Exhibits understanding of the breadth and depth of established views. 
	Excellent knowledge and understanding of the main concepts and key theories. Clear awareness of challenges to established views and the limitations of the knowledge base.
	Highly detailed knowledge and understanding of the main theories/concepts, and a critical awareness of the ambiguities and limitations of knowledge.

	3.  Analysis

Analysis, evaluation and synthesis; logic, argument and judgement; analytical reflection; organisation  of ideas and evidence
	Unsubstantiated generalisations, made without use of any credible evidence. Lack of logic, leading to unsupportable/ missing conclusions. Lack of any attempt to analyse, synthesise or evaluate.
	Some evidence of analytical intellectual skills, but for the most part descriptive. Ideas/findings sometimes illogical and contradictory. Generalised statements made with scant evidence. Conclusions lack relevance.
	Evidence of some logical, analytical thinking and some attempts to synthesise, albeit with some weaknesses.

Some evidence to support findings/ views, but evidence not consistently interpreted.

Some relevant conclusions and recommendations, where relevant
	Evidence of some logical, analytical thinking and synthesis. Can analyse new and/or abstract data and situations without guidance.

An emerging awareness of different stances and ability to use evidence to support the argument.

Valid conclusions and recommendations, where relevant
	Sound, logical, analytical thinking; synthesis and evaluation. Ability to devise and sustain persuasive arguments, and to review the reliability, validity & significance of evidence. Ability to communicate ideas and evidence accurately and convincingly.

Sound, convincing conclusions / recommendations.
	Thoroughly logical work, supported by evaluated evidence. High quality analysis, developed independently or through effective collaboration.

Ability to investigate contradictory information and identify reasons for contradictions.

Strong, persuasive, conclusions, justifiable recommendations.
	Exceptional work; judiciously selected and evaluated evidence. Very high quality analysis, developed independently or through effective collaboration.

Ability to investigate contradictory information and identify reasons for contradictions.

Highly persuasive conclusions

	4. Practical Application and Deployment

Effective deployment of appropriate methods, materials, tools and techniques; extent of skill demonstrated in the application of concepts to a variety of processes and/or contexts; formulation of innovative and creative solutions to solve problems. 
	Limited or no use of methods, materials, tools and/or techniques.

Little or no appreciation of the context of the application.
	Rudimentary application of methods, materials, tools and/or techniques but without consideration and competence. Flawed appreciation of the context of the application.


	An adequate awareness and mostly appropriate application of well established methods, materials, tools and/or techniques.

Basic appreciation of the context of the application.


	A good and appropriate application of standard methods, materials, tools and/or techniques.

Good appreciation of the context of the application, with some use of examples, where relevant.


	A very good application of a range of methods, materials, tools and/or techniques.

Very good consideration of the context of the application, with perceptive use of examples, where relevant.

Evidence of some innovation and creativity. 
	An advanced application of a range of methods, materials, tools and/or techniques.

The context of the application is well considered, with extensive use of relevant examples.

Application and deployment extend beyond established conventions.  Innovation and creativity evident throughout.
	Outstanding levels of application and deployment skills. Assimilation and development of cutting edge processes and techniques.

	5. Skills for Professional Practice 

Demonstrates attributes expected in professional practice including: individual initiative and collaborative working; deployment of appropriate media to communicate (including written and oral); clarity and effectiveness in presentation and organisation.
	Communication media is inappropriate or misapplied.

Little or no evidence of autonomy in the completion of tasks.

Work is poorly structured and/or largely incoherent.
	Media is poorly designed and/or not suitable for the audience. 

Poor independent or collaborative initiative.

Work lacks structure, organisation, and/or coherence
	Can communicate in a suitable format but with some room for improvement. 

Can work as part of a team, but with limited involvement in group activities. 

Work lacks coherence in places and could be better structured.
	Can communicate effectively in a suitable format, but may have minor errors.

Can work effectively as part of a team, with clear contribution to group activities. 

Mostly coherent work and is in a suitable structure.
	Can communicate well, confidently and consistently in a suitable format.

Can work very well as part of a team, with very good contribution to group activities. 

Work is coherent and fluent and is well structured and organised.
	Can communicate professionally and, confidently in a suitable format.

Can work professionally within a team, showing leadership skills as appropriate, managing conflict and meeting obligations.

Work is coherent, very fluent and is presented professionally.
	Can communicate with an exceptionally high level of professionalism. 

Can work exceptionally well and professionally within a team, showing advanced leadership skills.

Work is exceptionally coherent, very fluent and is presented professionally.


	Student Self Evaluation Form 

	Student name:
	
	Student P number:
	

	Programme:
	
	Year of programme 
	

	Assignment Title:
	


This section repeats in brief the common assessment criteria detailed on previous pages. The extent to which these are demonstrated by you determines your mark. Using these criteria, tick the box that best indicates the level of achievement you feel you have achieved with regard to each of them. 

	Common Assessment Criteria Applied
	Level of Achievement

	
	REFER
	3rd
	2:2
	2:1
	1st
	1st

	
	OUTRIGHT FAIL
	UNSATISFACTORY
	SATISFACTORY
	GOOD
	VERY GOOD
	EXCELLENT
	EXCEPTIONAL

	1. Research-informed Literature 


	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	
	(
	(
	(
	(
	(
	(
	(

	2. Knowledge and Understanding of Subject
	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	
	(
	(
	(
	(
	(
	(
	(

	3. Analysis

	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	
	(
	(
	(
	(
	(
	(
	(

	4. Practical Application and Deployment

	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	
	(
	(
	(
	(
	(
	(
	(

	5. Skills for Professional Practice 


	0-29%
	30-39%
	40-49%
	50-59%
	60-69%
	70-79%
	80-100%

	
	(
	(
	(
	(
	(
	(
	(


	PLEASE COMMENT ON AREAS IN WHICH YOU FEEL THAT YOU HAVE PERFORMED WELL 
	PLEASE COMMENT ON AREAS you feel that you need TO DEVELOP

	
	


	Student’s Name
	
	Date
	

	Student’s Signature
	


Appendix A:  Existing Vector Class .cpp and .h files
File:  Vector.cpp:

#include "vector.h"


//construct

Vector::Vector(void){};

Vector::Vector(float myx, float myy, float myz)

{ 


x= myx;


y= myy;


z= myz;

}

void Vector::Scale(float s)

{


x= s*x;


y= s*y;


z= s*z;

}

void Vector::Add(Vector & v1, Vector & v2)

{


v1.x= v2.x + v1.x;


v1.y= v2.y + v1.y;


v1.z = v2.z + v1.z;

}

Vector Vector::getVector(void)

{

   return Vector(x,y,z);

}

void Vector::Add(Vector & v1)

{


x= x + v1.x;


y= y + v1.y;


z = z + v1.z;

}
File: Vector.h:
//*****(note x,y,z are not private–should they be?)

#ifndef VECTOR_H

#define VECTOR_H

class Vector

{

public:


//construct


Vector(float x, float y, float z);


Vector(void);


void Scale(float s);


void Add(Vector & v1);


void Add(Vector & v1,Vector & v2);


Vector getVector(void);

//private:    //these are  currently public – should they be private?

float x;


float y;


float z;

};

#endif




RESULT �
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