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9608/31/O/N/15 
1 In a particular computer system, real numbers are stored using floating-point representation 
with: 

 8 bits for the mantissa, followed by 

 8 bits for the exponent 
  
Two’s complement form is used for both mantissa and exponent. 
 
 (a) (i) A real number is stored as the following two bytes: 
 

 
 

........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 .......................................................................................................................................[3] 

(ii) Explain why the floating-point number in part (a)(i) is not normalised. 
 
 ........................................................................................................................................... 

 .......................................................................................................................................[2] 

(iii) Normalise the floating-point number in part (a)(i). 

 
(b) (i) Write the largest positive number that can be written as a normalised floating-point 
number in this format. 
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(ii) Write the smallest positive number that can be written as a normalised floating-point number 
in this format. 

 
(iii) If a positive number is added to the number in part (b)(i) explain what will happen.  
 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 .......................................................................................................................................[2] 

(c) A student writes a program to output numbers using the following code: 

 

Explain why this output has occurred. 
 
 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ...............................................................................................................................................[3] 

 
9608/32/O/N/15 
1 In a particular computer system, real numbers are stored using floating-point representation 
with: 

 8 bits for the mantissa, followed by 

 4 bits for the exponent 
  
Two’s complement form is used for both mantissa and exponent. 
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(a) (i) A real number is stored as the following 12-bit binary pattern: 
 

 
........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 .......................................................................................................................................[3] 

 

(ii) Give the normalised binary pattern for +3.5. Show your working. 
 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 .......................................................................................................................................[3] 

(iii) Give the normalised binary pattern for –3.5. Show your working. 

 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 ........................................................................................................................................... 

 .......................................................................................................................................[3] 

 
The number of bits available to represent a real number is increased to 16. 
 
(b) (i) If the system were to use the extra 4 bits for the mantissa, state what the effect would be 
on the numbers that can be represented. 
 

 ........................................................................................................................................... 

 .......................................................................................................................................[1] 
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(ii) If the system were to use the extra 4 bits for the exponent instead, state what the effect 
would be on the numbers that can be represented. 
 

 ........................................................................................................................................... 

 .......................................................................................................................................[1] 

  
(c) A student enters the following expression into an interpreter: 
 

 
 
Explain why this output has occurred. 
 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ...............................................................................................................................................[3] 
 

9608/31/O/N/16 
1 In a particular computer system, real numbers are stored using floating-point representation 
with: 

 12 bits for the mantissa 

 4 bits for the exponent 

 two’s complement form for both mantissa and exponent 
 
(a) Calculate the floating-point representation of + 2.5 in this system. Show your working. 

 
 

................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 .............................................................................................................................................. [3] 
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(b) Calculate the floating-point representation of − 2.5 in this system. Show your working. 
 

 
 

................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 .............................................................................................................................................. [3] 

 
(c) Find the denary value for the following binary floating-point number. Show your working. 
 

 
 
................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 ................................................................................................................................................... 

 .............................................................................................................................................. [3] 

(d) (i) State whether the floating-point number given in part (c) is normalised or not normalised. 
 

 ...................................................................................................................................... [1] 
 
  (ii) Justify your answer given in part (d)(i). 
 

 ........................................................................................................................................... 

 ...................................................................................................................................... [1] 

(e) The system changes so that it now allocates 8 bits to both the mantissa and the exponent. 
  State two effects this has on the numbers that can be represented. 
1  ............................................................................................................................................... 

 ................................................................................................................................................... 

2  ............................................................................................................................................... 

 .............................................................................................................................................. [2] 
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9608/31/M/J/18 
1 In a computer system, real numbers are stored using normalised floating-point representation 
with: 

 12 bits for the mantissa  

 4 bits for the exponent  

 Two’s complement form for both mantissa and exponent. 
 
(a) Find the denary value for the following binary floating-point number. 
 

 
 
Show your working. Working  

..................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

...................................................................................................................................................  

Answer  ...................................................................................................................................... [3] 

 
(b) Calculate the normalised floating-point representation of 5.25 in this system. Show your 
working.  
 
Working  ..................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 
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(c) The size of the mantissa is decreased and the size of the exponent is increased.  State how 

this affects the range and precision of the numbers that the computer system can represent. 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

...............................................................................................................................................[2] 

 

9608/32/M/J/18 

3 In a computer system, real numbers are stored using normalised-floating point representation 
with:  

 8 bits for the mantissa  

 4 bits for the exponent  

 two’s complement form for both mantissa and exponent. 
 
(a) Calculate the normalised floating-point representation of + 21.75 in this system. Show your 
working. 
 
Working  ..................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

 

(b) Find the denary value for the following binary floating-point number. 
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Working  ..................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

...................................................................................................................................................  

 

Answer  ...................................................................................................................................... [3] 

 

9608/31/M/J/19 

1 In a computer system, real numbers are stored using normalised floating-point representation 
with:  
 

 twelve bits for the mantissa  

 four bits for the exponent.  
 
The mantissa and exponent are both in two’s complement form.  
 
(a) Calculate the denary value for the following binary floating-point number.   Show your 
working. 

 
Working  ..................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

Answer  ...................................................................................................................................... [3] 

(b) Calculate the normalised floating-point representation of +1.5625 in this system.   Show your  
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Working  ..................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

 
(c) (i) Write the largest positive number that can be stored as a normalised floating-point 
number using this format. 

 

(ii) Write the smallest non-zero positive number that can be stored as a normalised floating-
point number using this format 

 
(d) The developer of a new programming language decides that all real numbers will now be 

stored using 20-bit normalised floating-point representation. She must decide how many bits to 

use for the mantissa and how many bits for the exponent.   

 

Explain the trade-off between using either a large number of bits for the mantissa, or a large 

number of bits for the exponent. 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

................................................................................................................................................... 

............................................................................................................................................. [3] 
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Answers 
9608/31/O/N/15 

 
Answers 
9608/32/O/N/15 
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Answers 
9608/31/O/N/16 

 

 

 

 

 
 

9608/31/M/J/18 
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Answers 
9608/32/M/J/18 

 
Answers 
9608/31/M/J/19 
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