










































































































 

 

1 a) What is number system?  explain the different types of number systems 

  A Number system or numeral system is defined as an elementary system to express numbers 

and figures. It is the unique way of representing of numbers in arithmetic and algebraic 

structure. 

 

Types of Number Systems 

Based on the base value and the number of allowed digits, number systems are of many types. 

The four common types of Number systems are: 

 Decimal Number System 

 Binary Number System 

 Octal Number System 

 Hexadecimal Number System 

Decimal Number System 

A number system with a base value of 10 is termed a Decimal number system. It uses 10 digits 

i.e. 0-9 for the creation of numbers. Here, each digit in the number is at a specific place with a 

place value of a product of different powers of 10. Here, the place value is termed from right to 

left as the first place value called units, second to the left as Tens, so on Hundreds, Thousands, 

etc. Here, units have a place value of 100, tens have a place value of 101, hundreds as 102, 

thousands as 103, and so on. 

For example, 12265 has place values as, 
(1 × 104) + (2 × 103) + (2 × 102) + (6 × 101) + (5 × 100) 

= (1 × 10000) + (2 × 1000) + (2 × 100) + (6 × 10) + (5 × 1) 

= 10000 + 2000 + 200 + 60 + 5 

= 12265 

Binary Number System 

A number System with a base value of 2 is termed a Binary number system. It uses 2 digits i.e. 

0 and 1 for the creation of numbers. The numbers formed using these two digits are termed 

Binary Numbers. The binary number system is very useful in electronic devices and computer 

systems because it can be easily performed using just two states ON and OFF i.e. 0 and 1.  

Decimal Numbers 0-9 are represented in binary as 0, 1, 10, 11, 100, 101, 110, 111, 1000, and 

1001 

For example, 14 can be written as 1110, 19 can be written as 10011, and 50 can be written as 

110010. 

Example of 14 in the binary system 

 



  

Here 14 can be written as 1110 

Octal Number System 

Octal Number System is one in which the base value is 8. It uses 8 digits i.e. 0-7 for the 

creation of Octal Numbers. Octal Numbers can be converted to Decimal values by multiplying 

each digit with the place value and then adding the result. Here the place values are 80, 81, and 

82. Octal Numbers are useful for the representation of UTF8 Numbers. Example, 

(81)10 can be written as (121)8 

(125)10 can be written as (175)8 

Hexadecimal Number System 

A number System with a base value of 16 is known as Hexadecimal Number System. It uses 

16 digits for the creation of its numbers. Digits from 0-9 are taken like the digits in the decimal 

number system but the digits from 10-15 are represented as A-F i.e. 10 is represented as A, 11 

as B, 12 as C, 13 as D, 14 as E, and 15 as F. Hexadecimal Numbers are useful for handling 

memory address locations. Examples, 

(185)10  can be written as (B9)16 

(5440)10  can be written as (1540)16 

(4265)10  can be written as (10A9)16 

Hexa 

decimal 
0 1 2 3 4 5 6 7 8 9 A B C D E F 

Decimal 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

 

 

 



 b) 

Convert the (555)10 into binary, octal and  Hexadecimal number systems. 

  

 
2  Convert the following into binary to decimal, decimal into hexa decimal 

i) (1101.1)2 

ii)  (1100.001) 2  

iii) (5386.34) 10  

iv)   (214.35) 10 



  

 



 
 

3  Explain about Logic gates  with symbols and truth table. 



  

 



 
4 a) What is BCD codes and   what are the various BCD codes   

  Binary Coded Decimal, or BCD, is another process for converting decimal numbers into their 

binary equivalents.  

  

 It is a form of binary encoding where each digit in a decimal number is represented 

in the form of bits. 

 This encoding can be done in either 4-bit or 8-bit (usually 4-bit is preferred). 

 It is a fast and efficient system that converts the decimal numbers into binary 

numbers as compared to the existing binary system. 

 These are generally used in digital displays where is the manipulation of data is 

quite a task. 

 Thus BCD plays an important role here because the manipulation is done treating 

each digit as a separate single sub-circuit. 

The BCD equivalent of a decimal number is written by replacing each decimal digit in the 

integer and fractional parts with its four bit binary equivalent.the BCD code is more precisely 

known as 8421 BCD code  , with 8,4,2 and 1 representing the weights of different bits in the 

four-bit groups, Starting from MSB and proceeding towards LSB. This feature makes it a 

https://www.geeksforgeeks.org/decimal-number-system/
https://www.geeksforgeeks.org/binary-number-system/


weighted code , which means that each bit in the four bit group representing a given decimal 

digit has an assigned weight. 

Many decimal values, have an infinite place-value representation in binary but have a finite 

place-value in binary-coded decimal. For example, 0.2 in binary is .001100… and in BCD is 

0.0010. It avoids fractional errors and is also used in huge financial calculations.  

Consider the following truth table and focus on how are these represented.  

Truth Table for Binary Coded Decimal  

DECIMAL NUMBER BCD 

0 0000 

1 0001 

2 0010 

3 0011 

4 0100 

5 0101 

6 0110 

7 0111 

8 1000 

9 1001 

 

  There are different types of BCD codes; however, the 8421 code is the most popular one. In this 

article, we will highlight three different types of BCD codes, such as 8421, 2421, and Excess-3. 

Both 8421 and 2421 are weighted code, whereas Excess-3 is not weighted. 

http://www.vlsifacts.com/binary-coded-decimal/
http://www.vlsifacts.com/positional-or-weighted-number-system/


 
Different Decimal Codes 

The above table shows the binary code groups for different BCD representations. Using 4 binary 

bits, a total of 16 numbers can be represented. However, for BCD, 10 decimal digits (0 through 9) 

need to be represented. Therefore, there are six unused code words / invalid codes for all BCD 

representations, as shown above. 

As stated earlier, both 8421 and 2421 are weighted codes, where each decimal digit can be found 

from its code word by assigning a fixed weight to each code word bit. For example, the weights 

of four bits of 8421 code are 23, 22, 21, and 20. So, decimal digit 5 in 8421 is “0101”, which is 0 x 

23 + 1 x 22 + 0 x 21 + 1 x 20 = 5. 

Both 2421 and Excess-3 codes are self-complementing codes. This means that the code word for 

the 9s’ complement of any digit can be obtained by complementing the individual bits of the digit’s 

code word. For example, decimal digit 2 in Excess-3 is “0101”. If we complement “0101”, then it 

will be “1010”, which is the Excess-3 code of decimal digit 7 (check the above table). Since 7 is 

9s’ complement of 2, this shows that Excess-3 code is self-complementing. 

 

 b) Perform the following Decimal addition to 8421 BCD code. 

i)48+58,  

ii)186+237 

http://www.vlsifacts.com/wp-content/uploads/2023/03/Decimal_codes.png


  

 
5 a) Convert the following into Gray code. 

 i) (1001100)2  ii) (110101110)2 



  

 
 b) What is Hamming code and how does it work? 

  A Hamming code is a linear error-correcting code named after its inventor, Richard Hamming. 

Hamming codes can detect up to two bit errors, and correct single-bit errors. This method of 

error correction is best suited for situations in which randomly occurring errors are likely, not for 

errors that come in bursts. 



 

 
6  Encode the binary word 1011 into seven bit even parity hamming code? 



  

 

 



7  Explain Basic Theorems and properties of Boolean Algebra 

  

 

 



 

 



 

 



 

 



 
8  Define combinational circuit? Explain Half Adder and Full Adder with truth table. 

  Combinational circuit is a circuit in which we combine the different gates in the circuit, for 

example encoder, decoder, multiplexer and demultiplexer. Some of the characteristics of 

combinational circuits are following − 

 The output of combinational circuit at any instant of time, depends only on the levels 

present at input terminals. 

 The combinational circuit do not use any memory. The previous state of input does not 

have any effect on the present state of the circuit. 

 A combinational circuit can have an n number of inputs and m number of outputs. 

Block diagram 

 



We're going to elaborate few important combinational circuits as follows. 

Half Adder 

Half adder is a combinational logic circuit with two inputs and two outputs. The half adder 

circuit is designed to add two single bit binary number A and B. It is the basic building block for 

addition of two single bit numbers. This circuit has two outputs carry and sum. 

Block diagram 

 

Truth Table 

 

Circuit Diagram 

 

Full Adder 

Full adder is developed to overcome the drawback of Half Adder circuit. It can add two one-bit 

numbers A and B, and carry c. The full adder is a three input and two output combinational 

circuit. 

Block diagram 



 

Truth Table 

 

Circuit Diagram 

 
 

 

9  
Define sequential circuit. And explain about Flip flops, registers, and counters. 



  

 

 



 

 
Counters 

A program counter is a register in a computer processor that contains the address (location) of 

the instruction being executed at the current time. As each instruction gets fetched, the program 

https://www.techtarget.com/whatis/definition/register
https://www.techtarget.com/whatis/definition/processor
https://www.techtarget.com/whatis/definition/instruction
https://searchsqlserver.techtarget.com/definition/fetch


counter increases its stored value by 1. After each instruction is fetched, the program counter 

points to the next instruction in the sequence. When the computer restarts or is reset, the program 

counter normally reverts to 0. 

In computing, a program is a specific set of ordered operations for a computer to perform. An 

instruction is an order given to a computer processor by a program. Within a computer, an 

address is a specific location in memory or storage. A register is one of a small set of data 

holding places that the processor uses. 

 

 

10 a) 
Explain differences between combinational and sequential circuits. 

  

 
 b) Perform the following addition using excess-3 code 

i)386+756  

 ii)12+38 

https://www.techtarget.com/searchsoftwarequality/definition/program
https://www.techtarget.com/searchstorage/definition/memory-card
https://www.techtarget.com/searchstorage/definition/storage


  

 



 
 

 


