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Question 1 (10  points) 
Tick only one possible answer for each of the following: 

 
1) The Compiler is a software that: 

a. translates a high-level language program into machine language  [   ] 
b. translates an assembly language program into machine language  [   ] 
c. lets users display and view a web document     [   ] 

d. None of the above                                                                                  [   ] 
2) Summing up all even integers is a nonalgorithmic problem, because: 

a. It’s too difficult to compute       [   ] 
b. It involves infinite number of operations without termination   [   ] 
c. No machine can do it        [   ] 
d. The algorithm to do it will very long      [   ] 

3) The value of  (x – 4 != 4) && (x – 4 == 4)     is: 

a. x - 4          [   ] 

b. True          [   ] 

c. x + 4          [   ] 

d. None of the above        [   ] 
4) (11111111)2 is equivalent to: 

a. (128)10          [   ] 
b. (127)10          [   ] 
c. (255)10          [   ] 
d. None of the above        [   ] 

5) Von Neumann architecture is: 
a. A stored-program computer       [   ] 
b. A web browser            [   ] 
c. An architecture for RAM       [   ] 
d. All the above         [   ] 

6) !((x == x) && (y > 10)) is equivalent to: 

a. True          [   ] 

b. (x != x) && (y < 10)                   [   ] 

c. (x != x) || (y <= 10)        [   ] 
d. None of the above        [   ] 

7) The RAM is used to: 
a. To store fixed code to start up the computer                   [   ] 
b. To store programs and data that are to be executed               [   ] 
c. To perform the arithmetic and logical operations    [   ] 
d. none of the above        [   ] 

8) In binary: 1011 + 11011 = ? 
a. 101000         [   ] 
b. 100110           [   ] 
c. 110110         [   ] 
d. 100101         [   ] 

9) ((x == x) || false) is equivalent to 

a. x == x          [   ] 

b. false          [   ] 

c. x != x          [   ] 
d. None of the above        [   ] 

 

10) ((x == x) && true) is equivalent to 

a. x == x          [   ] 

b. false          [   ] 

c. true          [   ] 
d. None of the above        [   ] 
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Question 2 (25  points) 

Show the output of each of the following program segments: 
 

bool myfunc(int n); 

int main () 

{       for (int k=2; k <= 30; k += 3) 

           If (myfunc(k)) 

               cout << setw(4) << k; 

        cout << endl; 

} 

 

bool myfunc(int n) 

{    

   bool flag = true; 

   int c = 2; 

   while ((c <= n/2) && (flag)) 

      if (n % c == 0) 

          flag = false; 

      else 

          c++; 

    return flag; 

} 

 

 

 

int x = 1, y = 1, z; 

y = y * x++; 

cout << ”x = “ << setw(2) << x << ”y = “ << 

setw(2) << y << endl; 

x = 6; 

y = 2; 

z = --x  /  y++; 

y = z-- + x++; 

cout << ”x = “ << x << ”  y = “ << y << “  z = “ 

<< z << endl; 

 

 

 

float a = 2, b = 2, c = 1.5, x; 

int  d = 5, e = 4.5, y, z; 

 

      x = a * b - c + d / e; 

      y = a * (b - c) + d / e; 

      z = a * (b - (c + d - 0.5) / e); 

 

      cout << "x = " << setw(4) << x << "  y = " 

<< setw(4) << y << "  z = " << setw(4) << z << 

endl; 
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# include <iostream> 

# include <iomanip> 

using namespace std; 

 

void main() 

{ 

   int num = 3509, d; 

   const int ten = 10; 

   d = num % ten; 

   s = s + d; 

   num = num / ten; 

   d = num % ten; 

   s = s + d; 

   num = num / ten; 

   d = num % ten; 

   s = s + d; 

   d = num /  ten; 

   s = s + d; 

   cout << “The result is “ << setw(4) << s << endl; 

} 

 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.................................................................................................................................................................................................................. 
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Question 3 (15  points)                        
Write a C++ program that uses only two nested loops to produce the following output: 

 

@ @ @ @ @ @ @ @ @ 

 # # # # # # # # 

  & & & & & & & 

   @ @ @ @ @ @ 

    # # # # # 

     & & & & 

      @ @ @ 

       # # 

        & 
 

       

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.................................................................................................................................................................................................................. 
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Question 4 (15  points)                        
Write a C++ program that computes and outputs the volume of a cone and area of its base, given the 
diameter of its base and its height. The program should validate the user input to accept only values that 
are greater than 0 for both diameter and height. The formulas for computing the cone’s base area and 
volume are: 

Area of base =    π X Radius
2
 

Volume of cone = 1/3 X π X Radius
2
 X Height 

 

Print both computed values to the nearest tenth. Be sure to use proper formatting and appropriate 
comments in your code. The output should be clearly labeled. 

Show the three phases of software development: the analysis, design (draw a Flow Chart), and 

implementation.  

The Analysis 

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

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

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

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

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

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

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

The Flow Chart 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

........................................................................................................................................................................................................................ 
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The Program 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

........................................................................................................................................................................................................................  
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Question 5 (15 points) 
The ancient Greek Euclid developed a method for finding the Greatest Common Divisor (GCD) of two 
integers A and  B (A greater than B). His method is: 
1. If the remainder (R) of A / B is 0, then B is the GCD. 
2. If it is not 0, then assign B to A and the remainder (R) to B. 
3. Return to step 1 and repeat the process. 
The following C++ program takes two integer numbers N and M and prints out their GCD. The program is 
structured as three functions: the main, swap and GCD. The main function takes two integer numbers N 
and M and if N < M it calls the function swap that will interchange the values of N and M (N is assigned 
to M and M is assigned to N). Then, the function main calls the function GCD that receives the values of 
N and M as A and B, performs Euclid’s process (defined above) and returns the corresponding GCD value 
to the main function that prints it out. 
The C++ program is given below but there are some missings (represented by dots). Complete these 
missings such that the program could be compiled and run correctly. 

# include <iostream> 

#include <iomanip> 

using namespace std; 

void swap(int&, int&); 

…………………………………. 

void main () 

{    int N, M; 

     cin >> N >> M; 

     if (N < M) 

        ………………………………… 

     cout << “The Greatest Common Divisor of “ << setw(4) << N << “ and “ << setw(4) << M << “ is “ << 

………….………….……… << endl; 

} 

void swap (…………………………….) 

{ 

   int T = X; 

   ……………………………. 

   ……………………………. 

} 

……….. GCD (int A, int B) 

{ int R; 

  R  =  A % B; 

  while ( …………………………….) 

    { A = B; 

      ………………………………….. 

      R = …………………………….. 

    } 

 return ……………………………..; 

} 
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Question 6 (20  points)                     
Write a complete modular C++ program that produces a table showing the temperature 

equivalents in degrees Fahrenheit and degrees in Celsius. The table consists of a header, set 

of rows and a footer (see the given example below). Let the user enter the starting,  ending, 

and step values. Use the formula:  
 

celsTemp = 5/9 (farenTemp – 32.00) 
 

You are advised to define four functions: main, header, footer, and convertToCelsius. The 

main functions calls the header function to print the header of the table (as shown in the 

given example), takes from the user the starting, ending and step values (with enforcing the 

necessary validation that the ending value should be greater than the starting value), go over 

each Fahrenheit value in the range to call the function convertToCelsius that takes the 

Fahrenheit value and returns its equivalent Celsius value according to the formula given 

above. The main function prints the Fahrenheit value and its equivalent Celsius value  in one 

row of the table. After printing the last row in the table, the main function calls the footer 

function that prints the footer (18 dashes). 

 
 

- - - - - - - - - - - - - - - - - - 
F a h r e n h e i t | C e l s i u s 
- - - - - - - - - - - - - - - - - - 
       . . . |     . . . 
       . . . |     . . . 
       . . . |        
          |        
       . . . |     . . . 
       . . . |     . . . 
- - - - - - - - - - - - - - - - - - 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Good Luck 


