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Section 1: Program Comprehension and Debugging (7.5 marks)

Q1. (1.5 mark) Consider the code in listing 1: How many times will the statement at line 2 execute
if n is defined as an int and initialized to 10? and why?

1 while (n > 0)

2 n /= 2;

Listing 1: Code for Q1

Answer for Q1:

(0.5 mark) How many times line 2 is executed?

(1 mark) Explain why.

Q2. (1 mark) Consider the code in listing 2: What does the code do? Write a mathematical expres-
sion that defines the relation between result, val1 and val2 after executing the code. [Note:
assume that val1 and val2 are greater than 0]

1 int val1, val2, result = 1;

2 cout << "Enter two positive integer numbers: ";

3 cin >> val1 >> val2;

4 while(val2 > 0){

5 result *= val1;

6 val2--;

7 }

Listing 2: Code for Q2

Answer for Q2:

Q3. (1 mark) Consider the code in listing 3: What does the code do to the values of the variables i
and j. [Note: the answer should be about what the code do not how its done]

1 int i, j;

2 cout << "Enter two integer numbers: ";

3 cin >> i >> j;

4 i = i + j;

5 j = i - j;

6 i = i - j;

Listing 3: Code for Q3

Answer for Q3:
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Q4. (2 marks) Rewrite the code in listing 4 so that it uses a do/while loop construct to do the same
task.

1 int n;

2 cout << "Enter a non-negative integer: ";

3 cin >> n;

4 while (n < 0)

5 {

6 cout << "The integer you entered is negative." << endl;

7 cout << "Enter a non-negative integer: ";

8 cin >> n;

9 }

Listing 4: Code for Q4

Answer for Q4:

Q5. (1 mark) Consider the code in listing 5: What does the code do? Write a mathematical expres-
sion that defines the relation between result, a and b after executing the code. [Note: assume
that a and b are greater than or equal to 0]

1 int a, b, result = 0;

2 cout << "Enter two positive integers: ";

3 cin >> a >> b;

4 while(b != 0)

5 {

6 result += a;

7 b--;

8 }

Listing 5: Code for Q5

Answer for Q5:
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Q6. (1 mark) The code in listing 6 is meant to produce the triangle of stars in listing 8, however,
running the code in listing 6 produces the rectangle of stars in listing 7. What is the single
change that you can make so the code in listing 6 generates the triangle of stars in listing 8?

[Note: You are permitted a single change of an operator, conditional values, or initializations.
You cannot add new constructs to the code.]

1 for(int i = 0; i <= 6; i++)

2 {

3 for(int j = 6; j >= 0; j--)

4 {

5 cout << "*";

6 }

7 cout << endl;

8 }

Listing 6: Errorneous code for Q6

***********

***********

***********

***********

***********

***********

***********

Listing 7: Errorneous output by running
the code in listing 6

1 *******

2 ******

3 *****

4 ****

5 ***

6 **

7 *

Listing 8: Intended output for Q6

Answer for Q6:
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Section 2: Programming Skills (7.5 marks)

Q1. (3.5 marks) Write a C++ program that reads two integer values from the user x and y. Then,
round the value of x to the nearest multiple of y not greater than x. Listing 9 shows two sample
runs of the intended program.

[Note: assume that x > y and x, y 6= 0]

Sample Run 1:

Enter x: 25

Enter y: 6

Result: 25 is rounded to 24

Sample Run 2:

Enter x: 52

Enter y: 7

Result: 52 is rounded to 49

Listing 9: Sample Output for Q1
Answer for Q1:

int main() {

return 0;

}
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Q2. (4 marks) An odd number is an integer number which can not be divided by 2. Write a C++
program to find the sum of odd digits present in a given number. Your program must ask
the user for an integer number then output the sum of odd digits in that number. Listing 10
shows two sample runs of the intended program. You must use loop constructs to handle any
number of digits. Handling fixed number of digits will award you zero.

[Note: assume that integer number enetered by the user is always greater than zero]

Sample Run 1:

Enter an integer number: 256

The sum of odd digits present in 256 is: 5

Sample Run 2:

Enter an integer number: 2734

The sum of odd digits present in 2734 is: 10

Listing 10: Sample Output for Q2
Answer for Q2:

int main() {

return 0;

}
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