Java Assignment 1 for ES153

Problem
A program is needed to find the instantaneous voltage of a sinusoidal waveform from
the peak voltage in volts, the frequency in kilohertz, and the time in milliseconds.

Theory

A simplified equation to give the instantaneous value of a waveform is given below:

V=V sin(27t)

Where:

v is the instantaneous voltage at any point in time t on the waveform, in volts
Vpeak 1S the peak amplitude of the waveform, in volts.

Ttis the constant PI.

f is the frequency of the waveform, in Hz.

t is the time, in seconds, for v.

Outline
The process is outlined below:
 Get values for Ve in volts, frequency in kHz, and
Time in seconds.

 If input is incorrect terminate program with error
message.

» Convert frequency from kHz to Hz: f =1000 f
 Calculate the instantaneous value using equation:

V=V e SIN (2rt)
* Print Calculated value with units
Program Ideas: JAVA

A try/catch structure can be used to ‘catch’ rather than ‘throw’ exceptions. It is used
within a method as shown:

try {
/1 Program

catch( an exception ) {
/1 Code to excecute on exception

}
finally {

/1 Code to excecute whatever result of try/catch
}

This can be used to prevent the user seeing the stack trace and can show more user-
friendly information.

A reader object is needed in order to handle keyboard input. If the following code is
used at (or towards) the start:
String val ue;

I nput St reanReader reader = new | nput StreanReader (Systemin);
Buf f er edReader input = new Buff er edReader (reader);



Then to read input the following line can be used

val ue = input.readLi ne()

The input is stored in the string ‘value’

If a string (eg number) contains a number in the double format, this can be read as
shown:

num = new Doubl e( nunber) . doubl eVal ue()

This assumes that the num variable has already been initialised as a double value.

The maths functions ‘Math.cos’ and ‘Math.PI’ will be needed.

Pseudo Code/ Flow chart

Print Program description "Calculate Instantaneous Value of a Sinusoidal
Waveform"

Declare variables

If user input bad value, print error message and terminate program.

Get user input for Vpeak (V) and store in variable vpeak

Get user input for Frequency (kHz) and store in variable f

Get user input for time (s) and store in variable t

Convert frequency from kHz to Hz using: f =1000 f

Calculate instantaneous value of voltage according to equation: v =V, sin(27it)
Print out calculated instantaneous value of voltage with units.

Bad Input
v
Bad Input
v
Bad Input
v v




Program Development
The program will be written in java.

First the nessecery libaries must be imported. We will be using I/O and maths
functions:

/1 1 nport necessary librays

inmport java.lang.Math; // Maths Functions
inmport java.io.*; /1 1/0 Functions

We must then declare the main class and method:

public class Wavef ornVal ue
{ public static void main(String[] args) {

A try/catch construction will handle errors:

try { /! Traps Errors

An input reader is set up for use when reading user values:
/1 Set up input reader and input string variable
String nunber; // Declare input string

I nput St reanReader reader = new | nput StreanReader (Systemin);
Buf f eredReader input = new BufferedReader (reader);

The user variables are declared:

/1 Declare user variabl es

doubl e f; /'l Frequency (Hz)

double t; Il Time (s)

doubl e v; /1 1 nstantaneous Vol tage (V)
doubl e vpeak; /1 Peak Voltage (V)

Description of program function is printed:

Systemout. println("Calcul ate | nstantaneous Val ue of a Sinusoidal Waveformn");

Each user value is read:

/1 Get User I|nput

/1 Get Vpeak

Systemout.println("Enter peak voltage in volts: "); /1 Pronpt User
nunber = input.readLine(); /!l Read Vol t age
vpeak = new Doubl e( nunber) . doubl eVal ue(); /1 Wite input to vpeak
Systemout.println(" Peak Voltage = " + vpeak + " Wn"); // Print Value

/'l Get Frequency

Systemout.println("Enter frequency in kHz: "); /1 Pronpt User
nunber = input.readLine(); /1 Read Frequency

f = new Doubl e( nunber) . doubl eVal ue(); /'l Wite input to f
Systemout.println(" Frequency =" + f + " kHz\n"); /1 Print Val ue

/] Get time

Systemout.printin("Enter time in seconds: "); /1 Pronpt User
nunber = input.readLi ne(); /!l Read Tinme

t = new Doubl e( nunber) . doubl eVal ue(); /1l Wite input to t
Systemout.printin(" Time =" +t + " s\n"); /1 Print Val ue

Value is calculated. F is converted into Hz from kHz:

/1 Cal cul ate Val ues

f =f * 1000; // Convert f in kHz to Hz

\

vpeak * Math.sin( 2 * Math.Pl * f * t ); // Calcul ate |nstantaneous Voltage



Results are displayed:
Systemout. println("lnstantaneous Voltage =" + v + " V');

Try closed and the code to execute on error is encased in the catch braces:
}

catch ( Exception e) { /1 Catches Errors and Alerts User
Systemerr.printin("Error: Bad Input. Try Again.");

}
Main method and class closed:

}
}

Full Program Listing:

/1 Cal cul ating | nstantaneous val ue of a Sinusoidal Waveform
/1 Copyright Thomas Kennaugh 2000
/1 Version 1.2b

/*
STUDENT DECLARATI ON
1. | confirmthat | amaware of the University's Regul ati on governing Cheating in a

University Test (Regulation 12) and of the guidance issued by the School of

Engi neeri ng concerning plagiari smand proper acadenic practice, and that the assessed
work now subnitted is in accordance with this regul ati on and gui dance.

2. | understand that, unless already agreed with the School of Engi neering, assessed
work may not be subnmitted that has previously been subnmitted, either in whole or in
part, for any qualification other than the one for which | amcurrently registered, at
this or any other institution.

3. | recognise that shoul d evidence energe that ny work fails to conply with either of
the above declarations, then | may be liable to proceedi ngs under Regul ation 12.
Student nane: Thomas Kennaugh Dat e: 08/ 12/ 00

*/

/1 I nport necessary librays

inmport java.lang.Math; // Maths Functions
inmport java.io.*; /1 110 Functions

public class Wavef or nval ue
{ public static void main(String[] args) {

try { /1 Traps Errors
/1 Set up input reader and input string variable
String nunber; // Declare input string
I nput St r eanReader reader = new | nput StreanReader (Systemin);

Buf f eredReader input = new BufferedReader (reader);

/1 Declare user variabl es

doubl e f; /'l Frequency (Hz)

double t; Il Time (s)

doubl e v; /1 1 nstantaneous Vol tage (V)
doubl e vpeak; /1 Peak Voltage (V)

/1 Print Description

System out. println("Cal cul ate |Instantaneous Value of a Sinusoidal Waveformn");



/1 Get User I|nput

/Il Get Vpeak

Systemout.println("Enter peak voltage in volts: "); /1 Pronpt User
nunber = input.readLine(); /1 Read Vol t age
vpeak = new Doubl e( nunber) . doubl eVal ue(); /1 Wite input to vpeak
Systemout.println(" Peak Voltage = " + vpeak + " Wn"); // Print Val ue

/1 Get Frequency

Systemout.println("Enter frequency in kHz: "); /'l Pronpt User
nunber = input.readLine(); /! Read Frequency

f = new Doubl e( nunber) . doubl eVal ue(); /Il Wite input to f
Systemout.printlin(" Frequency =" + f + " kHz\n"); /1 Print Val ue

/] Get time

Systemout.printin("Enter time in seconds: "); /1 Pronpt User
nunber = input.readLine(); /! Read Tine

t = new Doubl e( nunber) . doubl eVal ue(); /'l Wite input to t
Systemout.printin(" Tine =" +t + " s\n"); /1 Print Val ue

/1 Cal cul ate Val ues

f =f * 1000; // Convert f in kHz to Hz

\Y vpeak * Math.sin( 2 * Math.Pl * f * t ); // Calcul ate |nstantaneous Voltage
/1 Print Result
Systemout.println("lnstantaneous Voltage =" + v + " V');

}

catch ( Exception e) { /1 Catches Errors and Alerts User
Systemerr.printin("Error: Bad Input. Try Again.");

}
}
}
Compiling

The code can be compiled as shown (using jdk 1.3 available from
http://java.sun.com/):

javac Wavef ornval ue. j ava

Program Execution

Using jdk the compiled bytecode in the CLASS file can be executed using the
command: j ava Vavef or nval ue

Three examples of sample input and output are shown below:

H:\ JDK>j ava Wavef or nval ue
Cal cul ate I nstantaneous Val ue of a Sinusoidal Waveform

Enter peak voltage in volts:
120
Peak Voltage = 120.0 V

Enter frequency in kHz:
.1
Frequency = 0.1 kHz

Enter time in seconds:

. 0025

Time = 0.0025 s

I nst ant aneous Vol tage = 120.0 V

H:\ JDK>j ava Wavef or nval ue
Cal cul ate I nstantaneous Val ue of a Sinusoidal Waveform

Enter peak voltage in volts:
240


http://java.sun.com/

Peak Voltage = 240.0 V
Enter frequency in kHz:
.05

Frequency = 0.05 kHz

Enter tinme in seconds:
. 015
Tinme = 0.015 s

I nst ant aneous Vol tage = -240.0 V

V2 JDE130

rillla lue

HzsJDK> java Wavefor
i g Lage

Caloculate Instant

Enter peak woltage in wolts:

i

Peak Ua ltage 1.4 1
Enteyr Freguency in kHz:z
I Pregquency 1.8 klz
Enter Tine in Secomls:
!1 i et 3.8
Instantaneous Uoltage 1.818

H 2 5T

of a Sinusoidal
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Note the output accuracy when the double data type is used. This prevents inaccurate
data and allows a large range of values to be used.

The above results can be confirmed using a calculator. eg:

240sin(2*3.141592*.05*0.15) = -240 V

An example of bad input is shown below:

VR JDE130

idal

=1 peak voltage in w
a ke U It mige 21 _H U
« Freguency in kHz:

«2 Had Input. Try

Havefoem




CLASS File

The final JAVA application (class file) can be accessed here (right click, edit and then
save contents from ITS computers):

WaveformValue.clas
s

This may be run using JDK on Win32 machines.
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