10a. Express 76.17878 as a float.  Use 1 bit for the sign, 23 bits for the mantissa, and 8 bits for the exponent.  Use a bias of 128 for the exponent.   

Sign

	0


76 ( 100 1100 (7 places, 16 remaining) 

0.17878*2^16 ( 11,716.52608 ( 11,716 ( 10 1101 1100 0100 (wanted 16 got 14 need two 0’s in front 0010 1101 1100 0100
Mantissa

	1
	0
	0
	1
	1
	0
	0.
	0
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	0


7+128 (1000 0111
Exponent

	1
	0
	0
	0
	0
	1
	1
	1


Explain your steps. 

	


10b. Express 0.0654 as a float.  Use 1 bit for the sign, 23 bits for the mantissa, and 8 bits for the exponent.  Use a bias of 128 for the exponent.   

0.0654 * 2^23 ( 548,614.9632 ( 548,614 (1000 0101 1111 0000 0110 (twenty places)

0.0654 * 2^(23+3) ( 4,388,919.7056 ( 4,388,919 ( 100 0010 1111 1000 0011 0111
 -3 +128 = 125 ( 0111 1101
Sign

	0


Mantissa

	1
	0
	0
	0
	0
	1
	0
	1
	1
	1
	1
	1
	0
	0
	0
	0
	0
	1
	1
	0
	1
	1
	1


Exponent

	0
	1
	1
	1
	1
	1
	0
	1


Explain your steps. 

	


10c. Imagine you wish to add the two previous numbers, the numbers have to be manipulated before addition can take place.  Show what the mantissas look like just prior to this addition. 

Shift = Exponent_big – exponent_small = 10

Adjusted mantissa of 76.17878 for addition 

	1
	0
	0
	1
	1
	0
	0.
	0
	0
	1
	0
	1
	1
	0
	1
	1
	1
	0
	0
	0
	1
	0
	0


Adjusted mantissa of 0.0654 for addition 

	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	1
	0
	0
	0
	0
	1
	0
	1
	1
	1
	1
	1
	0


11. Express the following float as a decimal number.

Sign

	1


Mantissa

	1
	0
	0
	1
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	1
	1
	0
	1
	1
	0
	1
	0
	1


Mantissa ( 5,030,325/2^23 (  0.59966146945953369140625
Exponent

	1
	0
	0
	0
	1
	1
	0
	1


Exponent ( 141 ( 141 -128 = 13 

	Show work.

· (0.59966146945953369140625)*2^13 = - 4,912.4267578125



