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1. (i.) Convert the following decimal number to (a.) binary, (b.) octal and (c.) hexadecimal.
231

[image: image1]
[6  marks]

          (ii.) Convert the following number from base 4 to base 5. 
          3124

[image: image2]
 [3  marks]
2. Convert the following numbers of the given base to octal.

(i.) E9FA316              (ii) 231034

[image: image3]
[4  marks]

3. Perform the following subtraction by adding the 2’s complement of the subtrahend.  
101000102 - 110101112

[image: image4]
 [4  marks]
4. The eight bytes coded in hexadecimal as E3 7A 00 19 05 DF 0E AB are interpreted as UCS-2 coded characters. Convert the UCS-2 characters to UTF-8 coding.


[image: image5]
 [6  marks]
5. A 32-bit IEEE-754 floating point number consists of 1 sign bit, 8 exponent bits and 23 significand bits. Express the following signed decimal number as IEEE-754 32-bit floating point number.  Express your final answer hexadecimally.
9.125


[image: image6]
[5  marks]
6.  Sort the following orders of growth from slowest to fastest.

O(log2n), O(n), O(1), O(n3), O(n*log2n), O(n2), O(2n)

[image: image7]
[2  marks]
7. (a.) What is an ADT?


[image: image8]
[1  mark]
          (b.)  Write a java loop to read the lines of a BufferedReader bReader and copy them to an ArrayList arList so that line i of the file is stored as a String at the ith element of the ArrayList arList. You may assume that the file has been opened and that arList has been declared and initialised as an empty ArrayList. 

[image: image9]
[5  marks]

8. What is the output of the following program?
public class myBits{

    public static void main(String[] args){

        int x = -1;         
        int y = 16 + x;  
        System.out.println( “ x & y = ” + (x & y) );     //and
        System.out.println( “ x | y = ” + (x | y) );         //or

        System.out.println( “ x ^ y = ” + (x ^ y) );       //exclusive or

        System.out.println( “ x << y = ” + (x << y) );  //left shift
        System.out.println( “ x >> y = ” + (x >> y) );  //right shift sign fill
    }

}


[image: image10]
 [10  marks]

9. Write a recursive method that returns the int value of ak given that a and k are positive integers (NOT including 0). For full marks your method must utilise a divide and conquer strategy (which may be based on one or more operations involving multiplication, addition, division or subtraction or any combination of these operations) that calculates the int value of ak. You may call this method myPower(int a, int k) as shown.
public int myPower(int a, int k) {


[image: image11]
}//end method
[6 marks]
10. Write a method called remove(int index) that deletes a given Node in a reference-based implementation of the ADT list. You need not handle any Exceptions, just delete the Node at the specified index. You may assume that the total number of Nodes in the list to be numItems.
public void remove(int index){

    if(index >= 1 || index <= numItems){


[image: image12]
    }//end if

}//end method
[8  marks]
Overflow pages – please number answers carefully
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