Visual Basic – Vector Problem Exercises
Introduction

To solve a scientific problem it is often broken down into smaller, and hopefully, solvable elements.  The equations of the two problems below involve scalar and vector products and the magnitude of a vector.  The programme elements, ScalarProduct, VectorLength and VectorProduct, which you have created can be used in these cases. 

Problem 1

A straight line, in the direction of a vector u and passing through the point P with position vector 
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 can be expressed as 
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where t is a parameter.  A second line 
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 passes through 
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and is parallel to v.  If these two lines do not meet they are called skew lines.  If the two lines are parallel, 
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 the shortest difference between them is given by 
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 If the lines are not parallel the shortest distance between them can be calculated from 
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Write a Function procedure to calculate 
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 for varying choices of 
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, 
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, u and v.  It will be helpful to first write a Sub procedure to obtain the components of the difference between two vectors.  Then use this along with your other programme elements to construct the procedure to solve the problem.  Note you will have to test if the directions are parallel in order to know which formula to use.  
Problem 2

If u and v are interpreted as velocities of objects travelling along the lines of problem 1 and t as time, the closest distance between the objects is given by 
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and occurs at a time 
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provided that 
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.  If 
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 then the separation of the objects is constant equal to its initial value 
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Write a Function procedure to evaluate 
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and t.  Ordinarily a function procedure can only return one value associated with its name but it could, of course, return either the value of 
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or t depending on the value of one of its arguments, e.g. 

Function Approach(positionR1,positionR2,uVector,vVector,index),

could return the value of 
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if index = 0 , and t if index = 1.  
As a particular example: At some time, ,
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 the coordinates of two aeroplanes with respect to an airport are 
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km and they are moving with velocities defined by 
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 kph.  (The second plane is approaching to land; the first is passing the airport.)   Use these data in a spreadsheet and your macros to find the planes’ closest distance of approach and the time taken to reach that position, i.e. find the maximum time the pilots have in which to avoid a “near-miss” incident.  

Save your spreadsheet and its associated macros as “username-Vector-problems”.  
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