Floating Point Exam Questions Mark Scheme
1. (a) (i)
-The fractional part of the representation

-Place value of MSB is –1…

-remainder of bits are ½, ¼…

-Holds the magnitude of the data.

(1 per -, max 2) 
[2]
(ii) -Is a two’s complement integer which…

-holds the power of 2…

-by which the mantissa must be multiplied...

-to give the original value.

(1 per -, max 2) 
[2]

(b) 
- Range is decreased…

- because power of two which the mantissa is multiplying by is decreased.

- Accuracy is increased…

- because more digits are represented after the binary point. 
[4]
(c) ½ x 2^0 (2 marks or 1 for each part)
½ or .5 (2 marks) 
[2]

(d) - A normalised value must have the first two bits of the mantissa different

- Therefore one must be a 1

- which must represent either -1 or + ½ , but not zero.

(1 per -, max 2)

[2]
2. (a) 
(i) 01010100 / 00000100

(ii) 10101100 / 00000100

(1 per byte)

(4)

 u
(b) 
(i) 01111111/01111111 = 127/128x2^127

(ii) 01000000/10000000 = 1/2x2^-128 (2^-129)

(iii) 10000000/01111111 = -1x2^127

(iv) 10111111/10000000 = -65/128x2^-128 

(8)
(c) Increase the number of bits used for the mantissa

by reducing the number of bits for the exponent

The range of numbers is reduced because

The size of the index of the power of two is reduced

(1 per point, max 3) 
(3)
3. 01010110 0100

(1 for mantissa, 1 for exponent) 
[2]
4.   (a)
-Digits are moved so that the first two digits are different.


-A positive number starts 01… and a negative number starts 10…


(2)
(b)
-The accuracy of the representation is maximised.




(1)
5. -Available bits divided into fraction part (mantissa) and…


-exponent part (power of 2).


-Both are stored as Two’s complement values…


-the mantissa is stored as a normalised fraction…


-the exponent as an integer.


-Example.

(4)

Notes: There are plenty of marks here, this is not an easy question.  The question used the word describe and there are 4 marks for the question so a little more is expected on top of the idea of two parts to the representation.  The example could be a worked example of a real number, but it would be acceptable, in this question, to provide a description of the column headings because the question asks that the representation be described rather than the method.  The concept of normalisation is a complicated one and not really relevant to the question beyond the mention.
