Representing Negative Numbers in Binary
Name: ______________________   Date: ____________   Total: ____ / 28
Work through the sections in order. Show all working for two’s complement questions, including inversion and adding 1; use the specified method when interpreting a bit pattern.
Recall and use the rules	Support · 5 marks
1.	What is binary?	[1]


2.	Complete the sentence: In 4-bit sign and magnitude, the leftmost bit is the _____ bit. A 0 means positive and a 1 means negative.	[1]
3.	What are the two’s complement place values in a 4-bit number, from left to right?	[1]


4.	Which is the 4-bit sign-and-magnitude representation of −5?	[1]
A	1001₂
B	1101₂
C	0101₂
D	1011₂
5.	Use 4-bit sign and magnitude to represent −2.	[1]


Apply both methods	Core · 10 marks
6.	Represent −6 in 4-bit sign and magnitude. State the sign bit and the magnitude before giving the final answer.	[2]




7.	Represent −6 in 4-bit two’s complement. Show the positive representation, the inverted bits and the addition of 1.	[3]






8.	Interpret 1010₂ as a 4-bit sign-and-magnitude number.	[1]


9.	Interpret 1010₂ as a 4-bit two’s complement number. Show the place-value calculation.	[2]




10.	Represent −3 in both systems: 4-bit sign and magnitude and 4-bit two’s complement.	[2]




Compare and explain	Stretch · 13 marks
11.	Explain why 1110₂ has different values in the two systems. Give its value as sign and magnitude and as two’s complement, including a calculation or rule for each.	[4]








12.	State the range of values represented by 4-bit sign and magnitude and by 4-bit two’s complement. Explain one reason the ranges differ.	[3]






13.	Explain why 1000₂ represents −0 in 4-bit sign and magnitude but −8 in 4-bit two’s complement.	[3]






14.	A pupil says, ‘Whenever the leftmost bit is 1, the number is negative because the leftmost bit is always a sign bit.’ Explain what is wrong with this statement and use 1011₂ as an example.	[3]






