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An Introduction to Pascal

         Answers to tasks 1 - 29
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Task 1. 

Which of the following are valid Pascal identifiers?

 birthday     Too_hot?        First_Initial


 grade        1stprogram      down.to.earth


 see you      OldName         case

birthday
First_Initial
grade
OldName


Task 2. 

Write a program to print the the following words on the console screen.
         Hello. How are you?

         I'm just fine.


program MYSECOND (output);


begin



writeln('Hello. How are you?');



writeln('I'm just fine.');


end.


Task 3. 

1: Comments are opened with { and closed with }

2: The end. statement signifies the end of a Pascal program.

3: The write statement sets the cursor at the end of the current text
4: Using the writeln statement, the cursor is positioned at the 

beginning of the next line
5: When printing text using write or writeln, the text is enclosed

   using single quotes
6: To print a single quote using write or writeln, use two single 

quotes one after the after, ''
7: Each program statement is terminated with a semi-colon
8: If the program is required to input data from the keyboard, the

   first line of the program reads 


program name (input);
9: If the program is required to input data from the keyboard, and

   also  output data to the console screen,  the first line of the

   program reads


program name (input, output);

Task 4. 

Are the following valid variable declarations? 


 var day, month : integer;


     time       : real;


 var time : real;


     day  : integer;


     month: integer;

They are both identical and also valid!
Classify each of the following according to the four basic data types. 


34.276  Real         -37       Integer


H       Character    <      Character


dd      Character    5.09E+27  Real


0       Integer      0.0       Real


Task 5. 

1. Declare an integer called sum


sum : integer;

2. Declare a character called letter


letter : char;

3. Declare a variable called money which can be used to hold currency


money : real;

4. Declare an integer variable called total and initialise it to zero


total : integer;


total := 0;

5. Declare a variable called loop, which can hold any integer value


loop : integer;


Task 6. 

The following program contains a few errors. Identify each error (there are seven), and show the correct version on the right. 


progam TEST (output)                   


var    number1, number2; integer;      


begin;                                 


       number1 = 24;                   


       number2 := number1 * 4;         


       writeln('Help )                 


end                                    


program TEST (output);

var    number1, number2 : integer;      


begin


       number1 := 24;                   


       number2 := number1 * 4;         


       writeln('Help' )                 


end.

Task 7. 

Each of the following expressions is wrong. Rewrite each using correct Pascal, in the space provided. 


Firstletter := A;                       Firstletter := 'A';


StartCount := Initial := 0;             StartCount := 0;

        
                                Initial := 0;


Taxrate := 5%;                          Taxrate := 0.05;


Total := 5 plus 7;                      Total := 5 + 7;


Effeciency := .35;                      Effeciency := 0.35;


Task 8. 

What is displayed by the following program. 


program EXERCISE1 (output);


var     a, b : integer;


        c    : real;


begin


        a := 1;     b := 5;       c := 1.20;


        writeln('A = ', a + 3 );


        writeln('B = ', b - 2 );


        writeln('C = ', c / 2 )


end.


Class Exercise .. program display is


A = 4


B = 3


C = 6.0000000000E-01


Task 9. 

You are to write a program which calculates and prints on the screen, the time required to travel 3000 miles at a speed of 500 mph. 


program PROG1 (output);


var  Time, Distance, Speed : real;


begin


     Distance := 3000;


     Speed    := 500;


     Time := Distance / Speed;


     writeln('It takes ',Time,' hours.')


end.


Task 10. 

Write a program to calculate the gross pay for a worker named FRED given that FRED worked 40 hours at $2.90 per hour.


program PROG2 (output);


var  grosspay, hoursworked, hourlyrate : real;


begin


     hoursworked := 40;


     hourlyrate  := 2.90;


     grosspay    := hoursworked * hourlyrate;


     writeln('FRED''s gross pay is $', grosspay )


end.


Task 11. 

Assuming that we made the following declaration 


 var  C1, C2, C3, C4, C5, C6 : char;

and that the user types 


ABCDE

FOR EACH LINE, then what would each of the following statements assign to the various variables, 


readln( C1 );                             C1 = __


readln( C2 ); readln( C3 );               C2 = __  C3 = __


readln( C4, C5, C6 );                     C4 = __  C5 = __  C6 = __


readln;                                   _________________________


C1 = A


C2 = A   C3 = Waits for new input line


C4 = A   C5 = B    C6 = C


TASK 12.

Assuming that we made the following declaration 


 var  C1, C2, C3, C4, C5, C6 : char;

and that the user types 


ABCDE

FOR EACH LINE, then what would each of the following statements assign to the various variables, 


readln( C1 );                             C1 = __


readln( C2 ); readln( C3 );               C2 = __  C3 = __


readln( C4, C5, C6 );                     C4 = __  C5 = __  C6 = __


readln;                                   _________________________


C1 = A


C2 = A   C3 = Waits for new input line


C4 = A   C5 = B    C6 = C

Task 12. 

Match the inputs and outputs for the following.....


program READCHARACTERS (input, output);


var     C1, C2, C3, C4, C5, C6 : char;


begin



readln( C1, C2, C3, C4, C5, C6 );



writeln(C1, C2, C3, C4, C5, C6 )


end.


Inputs                          
 Outputs ( spaces shown as _ )


a) Hi there                     
 a) A1_B2_


b) Hi                           
 b) 57_4_3


   there


c) 694                          
 c) Hi_the


   827


d) 57 4                       

 d) Hi_the


   329


e) A1                          
 e) 694_82


   B2 C3


a) Hi there       

    
 c) Hi_ther


b) Hi                  

 d) Hi_ther


   there      


c) 694                 

 e) 694_82


   827


d) 57 4                

 b) 57_4_3


   329


e) A1                   

 a) A1_B2_


   B2 C3


Task 13. 

Ohm's law states that the voltage (V) in a circuit is equal to the current flowing in amperes (I) multiplied by the resistance in the ciruit (R) [ ie, E = I * R ]. Write a program to enter in the values of resistance and current, displaying the voltage which would exist. 


program OHMSLAW (input, output);


var resistance, current, volts : real;


begin


    writeln('Please enter resistance value');


    readln( resistance );


    writeln('Please enter current value');


    readln( current );


    volts := current * resistance ;


    writeln('The voltage is ', volts )


end.


Task 14. 


Write a program which inputs two resistance values, and then displays their sum value when placed in series and then in parallel. [ The total series resistance is R1 + R2, whilst the parallel resistance is (R1 * R2) / (R1 + R2) ] 


program PROG4 (input, output);


var  r1, r2, rseries, rparallel : real;


begin


     writeln('Enter value of resistor 1');


     readln( r1 );


     writeln('Enter value of resistor 2');


     readln( r2 );


     rseries := r1 + r2;


     rparallel := ( r1 * r2 ) / ( r1 + r2 );


     writeln('The series   resistance is ',rseries );


     writeln('The parallel resistance is ',rparallel )


end.


Task 15. 

1. Write a Pascal statement which sums the two integer variables digit and value into the variable total 


total := digit + value;

2. Write a Pascal statement which subtracts the value 10 from the variable loop, leaving the result in the variable sum 


sum := loop - 10;

3. Write a Pascal statement to display the value of the integer variable total 


writeln( total );

4. Write a Pascal statement to read in a character value into the variable letter 


readln( letter );

5. Write a Pascal statement to display the value of the real variable small_value using a field width of three places 


writeln( small_value:3 );


Task 16. 

What is displayed when the following program is executed? 


program IF_THEN_ELSE_TEST (output);


var     a, b, c, d : integer;


begin


        a := 5;  b := 3;  c := 99;  d := 5;


        if  a > 6  then  writeln('A');


        if  a > b  then  writeln('B');


        if  b = c  then


        begin


          writeln('C');


          writeln('D')


        end;


        if  b <> c  then writeln('E') else writeln('F');


        if  a >= c  then writeln('G') else writeln('H');


        if  a <= d  then


        begin


          writeln('I');


          writeln('J')


        end


end.


Class Exercise .. Program output of IF_THEN_ELSE_TEST is...


B


E


H


I


J
Task 17. 

Calculate the gross pay for an employee. Input the rate of pay, hours worked and the service record in years. When the service record is greater than 10 years, an allowance of $15 is given. Verify that the program works by supplying appropiate test data. 


program PROGFIVE ( input, output );


var  grosspay, hoursworked, hourlyrate : real;


     service_record : integer;


begin


     writeln('Please enter the hourly pay rate');


     readln( hourlyrate );


     writeln('Please enter the number of hours worked');


     readln( hoursworked );


     grosspay    := hoursworked * hourlyrate;


     writeln('Please enter the service record in years');


     readln( service_record );


     if service_record > 10 then grosspay := grosspay + 15;


     writeln('The gross pay is $', grosspay )


end.


Task 18. 

Write a program which inputs two values, call them A and B. Print the value of the largest variable. 


program prog6 ( input, output );


var  value1, value2 : integer;


begin


     writeln('Please enter two numbers seperated by a space');


     readln( value1, value2 );


     if value1 > value2 then


        writeln( value1,' is greater than ', value2 )


     else


     if value1 = value2 then


        writeln( value1, ' is the same as ', value2 )


     else


        writeln( value2, ' is greater than ', value1 )


end.


Task 19. 
Modify the program you wrote for task 18 six, to accept three values, A B C, and print the largest value. 


program prog7 ( input, output );


var  A, B, C : integer;


begin


     writeln('Please enter three numbers seperated by spaces');


     readln( A, B, C );


     if A >= B then


     begin


        if A >= C then writeln( A,' is the largest')


        else writeln( C,' is largest')


     end


     else


     if B >= C then writeln( B,' is the largest')


     else writeln( C,' is the largest')


end.

Task 20. 
What is displayed after the following program is executed? 


program  AND_OR_NOT_DEMO (output);


var      a, b, c : integer;


begin


         a := 5;  b := 3;  c := 99;


         if (a = 5) or (b > 2)  then writeln('A');


         if (a < 5) and (b > 2) then writeln('B');


         if (a = 5) and (b = 2) then writeln('C');


         if (c <> 6) or (b > 10) then writeln('D') else writeln('E');


         if (b = 3) and (c = 99) then writeln('F');


         if (a = 1) or (b = 2)   then writeln('G');


         if not( (a < 5) and (b > 2)) then writeln('H')


end.


Class Exercise .. Output of program AND_OR_NOT_DEMO is,


A


D


F


H


Task 21. 

Write a program which inputs the ordinary time and overtime worked, calculating the gross pay. The rate is 4.20 per hour, and overtime is time and a half. 


program PROG8 ( input, output );


var  grosspay, ordinary_time, hourlyrate, overtime, ot_rate: real;


begin


     hourlyrate := 4.20;


     ot_rate    := hourlyrate * 1.5;


     writeln('Please enter the number of hours worked');


     readln( ordinary_time );


     writeln('Please enter the number of overtime hours');


     readln( overtime );


     grosspay := (ordinary_time * hourlyrate) + (overtime * ot_rate);


     writeln('The gross pay is $', grosspay:5:2 )


end.


Task 22. 

Assuming that we made the following declaration 


 var  C1, C2, C3, C4, C5, C6 : char;

and that the user types 


ABCDE

then what would each of the following statements assign to the various variables, 


read( C1 );                           C1 = __


read( C2 ); read( C3 );               C2 = __  C3 = __


read( C4, C5, C6 );                   C4 = __  C5 = __  C6 = __


C1 = A


C2 = B   C3 = C


C4 = D   C5 = E    C6 =


Task 23. 

1. Which of the following is an invalid Pascal relational operator 


== this is an invalid Pascal relational operator

<>


<


>

2. Write a Pascal statement which compares the integer variable sum to the constant value 10, and if it is the same prints the string "Good guess" 


if  sum = 10  then  writeln('Good guess');

3. Write a Pascal statement which compares the character variable letter to the character variable chinput, and if it is not the same, prints the value of letter 


if  letter <> chinput  then  writeln( letter );

4. Write a Pascal statement to compare the character variable letter to the character constant 'A', and if less, prints the text string "Too low", otherwise print the text string "Too high" 


if  letter  <  'A' then  writeln('Too low') 


else  writeln('Too high');

5. Write a Pascal statement to display the text string "Valve open", if the variable waterflow is equal to 1, AND the variable outputvalue is equal to 0 


if  (waterflow = 1)  AND  (outputvalue = 0) then  writeln('Valve open');

6. Write a Pascal statement which declares a constant called MAXSIZE with a value of 80 


const  MAXSIZE  =  80;

7. Write a Pascal statement which will display the value of the real variable degrees using a fieldwidth of 5 with three decimal places 


writeln('Degrees = ', degrees:5:3 );

Task 24. 

What is the resultant output when this program is run. 


program  FOR_TEST ( output );


var      s, j, k, i, l : integer;


begin


         s := 0;


         for  j:= 1 to 5 do


         begin


             write( j );


             s := s + j


         end;


         writeln( s );


         for  k := 0 to 1 do write( k );


         for  i := 10 downto 1 do writeln( i );


         j := 3; k := 8; l := 2;


         for  i := j to k do  writeln( i + l )


end.


Class Exercise .. Output of program FOR_TEST is,


1234515


0110


9


8


7


6


5


4


3


2


1


5


6


7


8


9


10


Task 25. 

For the first twenty values of farenhiet, print out the equivalent degree in celcuis (Use a tabular format, with appropiate headings). [C = ( 5 / 9 ) * Farenhiet - 32] 

Use the statement writeln('<14>'); to clear the screen. 

PROGRAM NINE  Table of 1 to 20 Celcius

program PROG9 (output);

var   farenhiet : real;

      celcius   : integer;

begin

    writeln('<14>');     {clear screen on DG machine}

    writeln('Degree''s Celcius   Degree''s Farenhiet');

    for celcius := 1 to 20 do

    begin

       farenhiet := ( 9 / 5 ) * celcius + 32;

       writeln( celcius:8, '      ', farenhiet:16:2 )

    end

end.


Task 26. 

Determine the output of the following program, 


program  NESTED_FOR_LOOPS (output);


var      line, column : integer;


begin


         writeln('LINE');


         for  line := 1 to 6 do


         begin


             write( line:2 );


             for  column := 1 to 4 do


             begin


                 write('COLUMN':10);   write(column:2)


             end;


             writeln


         end


end.


Class exercise .. output of program NESTED_FOR_LOOPS is,


LINE


 1    COLUMN 1    COLUMN 2    COLUMN 3    COLUMN 4


 2    COLUMN 1    COLUMN 2    COLUMN 3    COLUMN 4


 3    COLUMN 1    COLUMN 2    COLUMN 3    COLUMN 4


 4    COLUMN 1    COLUMN 2    COLUMN 3    COLUMN 4


 5    COLUMN 1    COLUMN 2    COLUMN 3    COLUMN 4


 6    COLUMN 1    COLUMN 2    COLUMN 3    COLUMN 4


Task 27. 


Given that the reactance (Xc) of a capacitor equals 1 / (2PIfC), where f is the frequency in hertz, C is the capacitance in farads, and PI is 3.14159, write a program that displays the reactance of five successive capacitor's (their value typed in from the keyboard), for the frequency range 100 to 1000 hertz in 10hz steps. 


program PROG10 (input, output);


const PI = 3.14159;


var  frequency , loopcount, innerloop : integer;


     capacitor,  Xc                   : real;


begin


   for loopcount := 1 to 5 do


   begin


     writeln;


     writeln('Enter capacitance farad value for capacitor #',


              loopcount);


     readln( capacitor );


     for innerloop := 1 to 10 do


     begin


        frequency := innerloop * 100;


        Xc := 1 / ( 2 * PI * frequency * capacitor );


        write('At ',frequency:4,'hz ');


        writeln('the reactance is ', Xc,' ohms.')


     end


   end


end.


Task 28. 

The factorial of an integer is the product of all integers up to and including that integer, except that the factorial of 0 is 1. 

          eg,  3! = 1 * 2 * 3    (answer=6)

Evaluate the factorial of an integer less than 20, for five numbers input successively via the keyboard. 


program PROG11 (input, output);


var  loopcount, innerloop, number, factorial : integer;


begin


   for loopcount := 1 to 5 do


   begin


      writeln;


      writeln('Enter number ',loopcount, ' for calculation');


      readln( number );


      if number = 0 then factorial := 0


      else


      begin


         factorial := 1;


         for innerloop := number downto 1 do


            factorial := factorial * innerloop


      end;


      writeln('The factorial of ',number,' is ',factorial)


   end


end.


Task 29. 

Determine the output of the following program 


program WHILE_DEMO (output);


const   PI = 3.14;


var     XL, Frequency, Inductance : real


begin


        Inductance := 1.0;


        Frequency  := 100.00;


        while  Frequency < 1000.00 do


        begin


            XL := 2 * PI * Frequency * Inductance;


            writeln('XL at ',Frequency:4:0,' hertz = ', XL:8:2 );


            Frequency := Frequency + 100.00


        end


 end.


Self test .. Output of program WHILE_DEMO is..


XL at  100 hertz = ..........


XL at  200 hertz = ..........


.............................


XL at 1000 hertz = ..........
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