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Solution to Third Quiz 

Overview

Write, edit, compile, link, and debug a program to input all the elements of a current array and a voltage array.  Use these values, with the formulae below, to compute the average power, the average of the current squared and the average of the voltage squared.  Use these results to compute and print a quantity called the power factor, defined in an equation below.
Program details

Download the quiz three data file, quizThreeData.dat, from the home page of the course web site.  This file has a series of data points on voltage and current, taken at the same time.  The file structure has a value of voltage followed by a corresponding value of current.  To input this data file, you can write your own code or modify the input routine in the program provided for exercise eight, task one.  Declare the array size to allow at least 3000 elements.  Your program should read in all values of voltage and current and determine the number of points by checking for an end of file condition.  
Once you have read all the individual data points for voltage, Vk, and current, Ik, your program should compute the three quantities shown in the equations below: the root-mean-squared (RMS) voltage, Vrms, the RMS current, iRMS, and the average instantaneous power, Pavg.
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Once you have computed these quantities, you can compute a fourth quantity known as the power factor, PF, which is found as follows: 

[image: image2.wmf]RMS

RMS

avg

I

V

P

PF

=


Your program should print out the values that you computed for VRMS, IRMS, Pavg, and PF.  
Solution

#include <iostream>

#include <fstream>

#include <cmath>

using namespace std;

int main()

{

   ifstream inFile("data.dat");

   const int MAX_DATA = 3000;

   double v[MAX_DATA], i[MAX_DATA];

   double vin, iin;

   inFile >> vin >> iin;

   int n = 0;

   while ( !inFile.fail() && n < MAX_DATA )

   {

      v[n] = vin;

      i[n] = iin;

      n++;

      inFile >> vin >> iin;

   }  

      // while loop above will give n = total entries with 

      // subscripts from v[0] to v[n-1] and i[0] to i[n-1]

      // now, check to see if there are still more data to read

   inFile >> vin >> iin;

   if ( !inFile.fail() )

   {

      while ( !inFile.fail() )

      {

         n++;

         inFile >> vin >> iin;

      }

      cout << "More data remains on file; increase array size to " 

           << n << " and rerun program."  << endl;

      return EXIT_FAILURE;

   }

      // compute RMS values and average power

   double rmsV = 0;

   double rmsI = 0;

   double power = 0;

   for ( int k = 0; k < n; k++ )

   {

       rmsV  += v[k] * v[k];

       rmsI  += i[k] * i[k];

       power += v[k] * i[k];

   }

    rmsV = sqrt( rmsV / n );

    rmsI = sqrt( rmsI / n );

    power /= n;

   cout << "\n            The RMS voltage is " << rmsV << " volts"

        << "\n            The RMS current is " << rmsI << " amps"

        << "\nAverage instantaneous power is " << power << " watts"

        << "\n           The power factor is " << power / ( rmsV * rmsI )

        << endl;

   return EXIT_SUCCESS;

}

/*       Results   

            The RMS voltage is 2.13095 volts

            The RMS current is 3.09107 amps

Average instantaneous power is 6.04863 watts

           The power factor is 0.918278

*/
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