Floating Point Exam Questions
1. A computer stores numbers in floating point form, using 8 bits for the mantissa and 8 bits for the exponent. Both the mantissa and the exponent are stored in two’s complement form.

(a) (i) Explain what is meant by the mantissa of a floating point number.
      

[2]
(ii) Explain what is meant by the exponent of a floating point number.
     
[2]
(b) Explain the effect on the

· range

     
· accuracy

     
of the numbers that can be stored if the number of bits in the exponent is reduced. 

[4]
(c) Give the denary number which would have 01000000 00000000 as its binary, floating point representation in this computer.

     
[2]
(d) Explain why it is not possible to represent zero as a normalised floating point number.

     
[2]
Continued on the next page.

2. Using an 8 bit byte for the mantissa (fraction) and another 8 bit byte for the exponent (characteristic)

(a) Show

(i) 10½

     
(ii) -10½

     
as 2 byte, normalised, floating point numbers. 

[4]
(b) Numbers are held in floating point form with one byte for the mantissa (fraction) and one byte for the exponent (characteristic). All values are held in two’s complement form and the mantissa is normalised.

Using this format, write down the binary floating point values and the denary values of

(i) the largest magnitude, positive number;

     
(ii) the smallest magnitude, positive number;

     
(iii) the largest magnitude, negative number;

     
(iv) the smallest magnitude, negative number.

     
(The denary values may be left as a product of a power of 2). 

[8]
(c) Explain how accuracy can be improved in a floating point representation and state an effect it can have on the number represented. 

     
[3]
3. Using 8 bits for the mantissa and 4 bits for the exponent normalise the floating point value 001010110101
     
[2]

4. (a) Explain how the fraction part of a real number can be normalised.
     

[2]
(b) State the benefit obtained by storing real numbers using normalised form.

     

[1]
5. Describe a floating point representation for real numbers using two bytes.
     

[4]

