GPM Past paper questions
2009
Answer all questions
1i)
Find: 



a) 		b) 



c) 			d) 
12 Marks
2 a)     Given dv/dt = a  (where v is velocity,  t is time, and a is acceleration), by means of integration,  show that v = u +at, where u is a constant of integration and determine u if the velocity at time t= 0s is 3m/s.   
									6 Marks 

2b)	 With reference to part 2a) of the question above, what is the final velocity if the acceleration is 9.81m/s2 ?
									3 Marks
3a) 	Provide a description of Euler’s method of numerical integration and discuss the accuracy and running time of the method.  Identify one other method and compare and contrast your selected method with Euler’s method. 

									7 Marks
4a)  	A games physics engine can be broken down into several distinct sections. Provide a brief overview of each section indicating the purpose of each. 
										6 Marks
4b)	Indicate how the efficiency and accuracy of a collision detection system might be improved and provide a brief evaluation of your suggested method(s).

									6 Marks

2007
1) Given, v = u + at  (where v is velocity,  t is time, u is the velocity at time t = 0 and a is the acceleration) and that  velocity is the rate of change of distance, s with respect to time, t,
 i.e. ds/dt = v, then show that
S = So +ut +1/2at2						5 Marks 


2)	Provide an outline of the functions required of a games physics engine.  
12 Marks

3  a) 	List 3 methods of numerical integration. 
3 Marks
    b)     Describe one of these methods in detail, including an algorithm detailing the method. 
										7 Marks
    c)      Discuss the accuracy and operating time of your chosen method, and compare it with the others you listed in part a) of this question. 
									7 Marks

4  a)       What do you understand by the term “bounding volume” when used in the context of a game’s physics engine? 
										4 Marks									
b) Give two examples of bounding volumes and discuss their relative advantages and disadvantages.
									6 Marks
   c)	Suggest how the efficiency and accuracy of collision detection might be improved and provide a brief evaluation of your suggested methods(s).

									6 Marks



3     a) Show that the solution to	

    
        is the differential equation,
 m=A e-kt 
       where A =  ec   and c is a constant of integration.
											[4 Marks]
b) 	Given that m  =  20 when t = 0, show that m = 20e-kt where k is a positive constant.
									[3 marks]
c) In addition, given that m = 10 when t = 5, find the value of k.
[3 Marks]
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