A2 Computing Assignment 6
Data Representation

Name: 

Open book / closed book

1.
State 2 advantages and 2 disadvantages of fixed point binary numbers

Advantage 1 ________________________________________________________

__________________________________________________________________[1]
Advantage 2 ________________________________________________________

__________________________________________________________________[1]
Disadvantage 1 ______________________________________________________

__________________________________________________________________[1]
Disadvantage 2 ______________________________________________________

__________________________________________________________________[1]
2.
Given an 4 bit register, with 3 bits after the binary point, using two’s complement, demonstrate:

(a) The largest possible positive number?

_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(b) The smallest possible positive number (not incl. 0)?

_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(c) The smallest magnitude negative number?

_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(d) The largest magnitude negative number?

_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
3.
Convert the following floating point binary numbers to denary, assuming 10 bits for the mantissa and 6 bits for the exponent (show your working)
(a) 0101010000000010

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(b) 0110110000 000100

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(c) 0100000000 111110 

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
4.
Convert the following floating point binary numbers to denary, assuming 10 bits for the mantissa and 6 bits for the exponent (show your working).
(a) 0101000000 111111

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(b) 0001101000 000110

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(c) 1101000000111111

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(d) 1001101000 000110 

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
5.
Normalise the following floating point binary numbers which are held with a 10 bit mantissa and a 6 bit exponent (show your working).
(a) 0000110101000010
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(b) 0000000110000111

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(c) 0000010111000110

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
6.
Normalise the following floating point binary numbers which are held with a 10 bit mantissa and a 6 bit exponent (show your working).
(a) 1111110111000000

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(b) 1111111010000011

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
7.
A real binary number may be represented in floating point binary notation using 4 bits for the mantissa and 4 bits for the exponent, both in two’s complement binary. Numbers are normalised.
(a) (i) Convert 0110 0010 to denary  (show your working).

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(ii) Convert 1001 0001 to denary (show your working).
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(b) Explain what happens when the denary number +5¼ (+5.25) is converted to a normalised floating point binary number in the format described.
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
8.
A real binary number may be represented in normalised floating point binary notation using 5 bits for the mantissa and 3 bits for the exponent, both in two’s compliment binary.
(a) Convert the following binary number to denary (show your working). 

01101010

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(b) Convert the following binary number to denary (show your working).

01000101
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[3]
(c) If instead, 3 bits are used for the mantissa and 5 bits for the exponent, state the effect on the accuracy and range of the numbers that can be represented. 

_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
_____________________________________________________________________
__________________________________________________________________[2]
