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Chapter Wise Topis (Collected from Mehedi) 
 

 
 

Chapter 1 
 

-​ Decimal System, Binary System 
-​ Electrical representation of 1.0 signal 

 
Sample ques: 

-​ Why do computers use binary numbers/systems? *** 
 
 
 
 
 

Chapter-2 
 

-​ Conversion( Binary, Octal, Decimal, Hexa, BCD) 
-​ Parity bit 
-​ How even/odd parity bit method works? *** 

 
 
 

Chapter-3 
 
-Basic gate(OR, AND, NOT) 
-Combinational/ Universal gate(NAND, NOR) 
-Propagation delay 
-De morgan's Theorems 



-Prove  NAND and NOR is Universal Gate. *** 
-Explain the Universality of logic gate *** 
-Explain Demorgan’s Theorem. *** 
 
 
 
 

Chapter-4 
-K-map. *** 
-Combinational logic circuit.*** 
-Exclusive-OR, NOR. *** 
-Parity generator and checker. **** 
 
 
 

Chapter 5.**** 
 
 

-Gate latch(NAND, NOR) 
-clocked signals and Flip-flop 
- clock master-slave j-k Flip Flop 
-T-flip-flop 
 
 
Sample ques: 
-Explain NAND latch circuit can be used to store a bit and S-R FF Store a bit 
-Draw circuit diagrams and truth tables of J-K, S-R-T, DFF 
-Limitation of a  JK FF and how it can be eliminated// race around condition 
- What is flip flop? Limitation of S-R-FF. Explain how the limitation can be 
resolved. 



 
 

 
Chapter-6 

-​ Binary add, sub 
-​ 2’s complement system(add, sub) 
-​ Parallel binary adder(Advantage and limitation) *** 
-​ Design a full adder(using gate, and half adder)*** 
-​ Complete parallel adder with registers.*** 
-​ IC parallel adder. *** 
-​ ALU IC. *** 
-​ Carry look, Ahed Adder.*** 

 
 
Sample ques: 
-Design a Full adder/ Draw a Full adder using two half adder 
- limitation of a parallel adder. Using ICs draw a 12-bit/16-bit parallel Adder 
-Draw parallel Adder/ Subtraction using 2’s complement system. Explain the steps 
to subtract 4 from -3. Consider that your designs circuit receives only passive input 
 

Chapter 7 
 

-​ Asynchronous Ripple Counter 
-​ Synchronous parallel counter(up/down) 
-​ Synchronous MOD-16/14 counter 
-​ Counters with MOD<2^n 
-​ State transition diagram of  MOD 6/7/10 counter 
-​ MOD-10 (Decode) counter 
-​ MOD-10 (Decode) counter 

 
 



 
Sample ques: 

-​ Advantages of Synchronous over Asynchronous.*** 
 
 

 
 
 

Chapter-8 
 

Term ( Fanout, Propagation delay, Noise Immunity. Power requirements, IC 
packages, etc) 
TTL ( NAND, NOR) 
CMOS( NAND, NOR) 
 
Sample ques: 

-​ Draw and explain TTL(NOR, NAND) or CMOS( NOR, NAND) gate. 
-​ Properties of IC 

 
 

Chapter 9 
 

Encoder, Decoder, Multiplexer, De Multiplexer 
 
 
 
 
 
 
 



Question Solved 
 
 
 
 
 
 
  

6th batch(Final) 
 
 
 

1. 
 

a) Implement the Boolean function: [3] 
 
F = xy+x'y'+ y's  
 
i. With AND, OR, and inverter gates,  
ii. With NOR and inverter gates, 
 iii. With NAND and inverter gates  
 
 
 
Sol: 
For, i & ii 



 
 
Note: Uporer last e output e (+) er jaygay ( - ) hobe. 
 



Sol: 
iii) 
 

 
 
 
b) Show that a positive logic NAND gate is a negative logic NOR gate 
and vice versa. [3] 
 
Sol: 

 

The ouput of a NAND gate is given by 

 

It is the complement of the product. 

The output of a NOR gate is given by 

 

 

 



 

Writing the truth table 

A   B             

0   0         1               1 

0   1         1               0 

1   0         1               0 

1   1         0               0 

The output of a NOR gate is logically TRUE (HIGH ) when input A & input B are NOT 
TRUE(HIGH.) 

The output of a NAND gate is logically TRUE (HIGH) when input A or input B or both 
are not TRUE 

Similarly 

The output of a NOR gate is logically NOT TRUE (LOW)when input A OR input B or 
both are TRUE (HIGH.) 

The output of a NAND gate is logically NOT TRUE (LOW) when input A & input B are 
TRUE 

 

Output of gate 1 (NAND Gate) is  

                            Y= A' + B' 

Output of gate 2 (Bubbled OR gate) is Y= A'+B' 

                                                                (Proved) 

 
 



 
 
c)Write Boolean expressions and construct the truth tables describing the 
outputs of the circuits described by the following logic diagrams: [6] 

 

Sol: 
 
 
<< Search more Solutions! 

 

a) 

Boolean expression is :  

When the inputs b,c,d is given as the input for the NAND gate the output will be 
 

It is given as the input for next NAND gate along with two other inputs a,e the 

output of this gate is .This output is given as the input for the next NOT 
gate which complements the input that is    

So, the output  

 

 



 

a b c d e    

0 0 0 0 0 0 0 1 

0 0 0 0 1 0 0 1 

0 0 0 1 0 0 0 1 

0 0 0 1 1 0 0 1 

0 0 1 0 0 0 0 1 

0 0 1 0 1 0 0 1 

0 0 1 1 0 0 0 1 

0 0 1 1 1 0 0 1 

0 1 0 0 0 0 0 1 

0 1 0 0 1 0 0 1 

0 1 0 1 0 0 0 1 

0 1 0 1 1 0 0 1 

0 1 1 0 0 0 0 1 

0 1 1 0 1 0 0 1 

0 1 1 1 0 1 0 1 

0 1 1 1 1 1 0 1 

1 0 0 0 0 0 0 1 



1 0 0 0 1 0 0 1 

1 0 0 1 0 0 0 1 

1 0 0 1 1 0 0 1 

1 0 1 0 0 0 0 1 

1 0 1 0 1 0 0 1 

1 0 1 1 0 0 0 1 

1 0 1 1 1 0 0 1 

1 1 0 0 0 0 0 1 

1 1 0 0 1 0 0 1 

1 1 0 1 0 0 0 1 

1 1 0 1 1 0 0 1 

1 1 1 0 0 0 0 1 

1 1 1 0 1 0 0 1 

1 1 1 1 0 1 0 1 

1 1 1 1 1 1 1 0 

 

 

b) 

 

 



In this circuit 

the inputs c,d,e is given to the OR gate and the output is (c + d + e) 

the output of OR gate is given to the XOR gate along with input a to obtain 
 

the output of OR gate is given to the NAND gate along with complement of input b and 

input f .the output of NAND gate is  

this output is given as the input of NOT gate to get y2 .NOT gate complements the input 

 

a b c d e f  y2=

0 0 0 0 0 0 1 0 1 0 0 

0 0 0 0 0 1 1 0 1 0 0 

0 0 0 0 1 0 1 1 1 1 0 

0 0 0 0 1 1 1 1 0 1 1 

0 0 0 1 0 0 1 1 1 1 0 

0 0 0 1 0 1 1 1 0 1 1 

0 0 0 1 1 0 1 1 1 1 0 

0 0 0 1 1 1 1 1 0 1 1 

0 0 1 0 0 0 1 1 1 1 0 

0 0 1 0 0 1 1 1 0 1 1 



0 0 1 0 1 0 1 1 1 1 0 

0 0 1 0 1 1 1 1 0 1 1 

0 0 1 1 0 0 1 1 1 1 0 

0 0 1 1 0 1 1 1 0 1 1 

0 0 1 1 1 0 1 1 1 1 0 

0 0 1 1 1 1 1 1 0 1 1 

0 1 0 0 0 0 0 0 1 0 0 

0 1 0 0 0 1 0 0 1 0 0 

0 1 0 0 1 0 0 1 1 1 0 

0 1 0 0 1 1 0 1 1 1 0 

0 1 0 1 0 0 0 1 1 1 0 

0 1 0 1 0 1 0 1 1 1 0 

0 1 0 1 1 0 0 1 1 1 0 

0 1 0 1 1 1 0 1 1 1 0 

0 1 1 0 0 0 0 1 1 1 0 

0 1 1 0 0 1 0 1 1 1 0 

0 1 1 0 1 0 0 1 1 1 0 

0 1 1 0 1 1 0 1 1 1 0 



0 1 1 1 0 0 0 1 1 1 0 

0 1 1 1 0 1 0 1 1 1 0 

0 1 1 1 1 0 0 1 1 1 0 

0 1 1 1 1 1 0 1 1 1 0 

1 0 0 0 0 0 0 0 1 1 0 

1 0 0 0 0 1 0 0 1 1 0 

1 0 0 0 1 0 0 1 1 0 0 

1 0 0 0 1 1 0 1 1 0 0 

1 0 0 1 0 0 0 1 1 0 0 

1 0 0 1 0 1 0 1 1 0 0 

1 0 0 1 1 0 0 1 1 0 0 

1 0 0 1 1 1 0 1 1 0 0 

1 0 1 0 0 0 0 1 1 0 0 

1 0 1 0 0 1 0 1 1 0 0 

1 0 1 0 1 0 0 1 1 0 0 

1 0 1 0 1 1 0 1 1 0 0 

1 0 1 1 0 0 0 1 1 0 0 

1 0 1 1 0 1 0 1 1 0 0 



1 0 1 1 1 0 0 1 1 0 0 

1 0 1 1 1 1 0 1 1 0 0 

1 1 0 0 0 0 0 0 1 1 0 

1 1 0 0 0 1 0 0 1 1 0 

1 1 0 0 1 0 0 1 1 0 0 

1 1 0 0 1 1 0 1 1 0 0 

1 1 0 1 0 0 0 1 1 0 0 

1 1 0 1 0 1 0 1 1 0 0 

1 1 0 1 1 0 0 1 1 0 0 

1 1 0 1 1 1 0 1 1 0 0 

1 1 1 0 0 0 0 1 1 0 0 

1 1 1 0 0 1 0 1 1 0 0 

1 1 1 0 1 0 0 1 1 0 0 

1 1 1 0 1 1 0 1 1 0 0 

1 1 1 1 0 0 0 1 1 0 0 

1 1 1 1 0 1 0 1 1 0 0 

1 1 1 1 1 0 0 1 1 0 0 

1 1 1 1 1 1 0 1 1 0 0 
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a) Design a logic circuit with inputs P, Q, R so that output S is HIGH 
whenever P is '1' or whenever Q=R=0. [3] 
 
Sol: Not found, if anyone can solve it, please send me. 
 
 
 

b)Simply the logic circuit shown below: [2]  
 

 
 

Sol: That’s a basic circuit. No need to solve it. Try yourself! 
 
 
 
 
c)Design a Full Adder.[5] 
Sol: 



 
 
 
 
 



 d) Draw a Full Adder using two half adders. [2] 
Sol: 
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a)Explain how an S-R FlipFlop store a bit.[3] 
 
Sol: 
 



 
Fig: Diagram of S-R FlipFlop 

The SR flip flop is a 1-bit memory bistable device having two inputs, i.e., SET and 
RESET. The SET input 'S' set the device or produce the output 1, and the RESET 
input 'R' reset the device or produce the output 0. The SET and RESET inputs are 
labeled as S and R, respectively. 

The SR flip flop stands for "Set-Reset" flip flop. The reset input is used to get back 
the flip flop to its original state from the current state with an output 'Q'. This 
output depends on the set and reset conditions, which is either at the logic level "0" 
or "1". 

 
 A single flip flop stores one bit that is 0 or 1. The excitation table of flip flop 
tells us what input is to be applied for the desired output. Flip flop is used to 
store single bit.  Excitation table is given as below: 

Output S R 

          1 1 0 

           0 0 1 

To store 1 in flip flop, S=1 and R=0 (It means high input is applied to S and low 
is applied to R). 

To store 0 in flip flop, S=0 and R=1 (It means low input is applied to S and high 
is applied to R). 



To keep output unchanged, S=0 and R=0 (It means low input is applied to S and 
R). 

Hence, by the need what is to be stored in the flip flop, input is applied to the 
flip flop. 
 
 
 
b) What is the limitation of S-R FlipFlop? Explain how the 
limitation can be resolved. [4] 
Sol: 
The limitation with a S-R flip-flop using NOR and NAND gate is the invalid state. 
This problem can be overcome by using a stable SR flip-flop that can change 
outputs when certain invalid states are met, regardless of the condition of either the 
Set or the Reset inputs. 
 
we know it is the basic rule that Q and Q’ are compliment of each other. 

●​ If Q=0 then Q’=1. 

●​ if Q=1 then Q’=0. 

 
 
When the S and R inputs of an SR flipflop is at logical 1 and then the input is 
changed to any other condition, then the output becomes unpredictable. In that 
condition (Q = Q’) which is against the rule.Thus to overcome these problem of 
S-R flip-flop, the JK Filp Flop was designed , To prevent this invalid condition a 
clock circuit is introduced. The JK flip flop has four possible input 
combinations because of the addition of the clocked input. 



The j-k Flip flop has four possible input combinations because of the 
addition of the clocked input. The four inputs are “logic 1”,  “logic 0”, 
“No change” and “Toggle”. 
 
The diagram is given below: 
 

 
 
 
 
c) Define Race Around condition in J-K FlipFlop. How can you 
overcome the problem? Explain with an appropriate figure and 
waveforms. [5] 
 
Sol: 
 

 
                    Fig: J-K Flip flop 
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a)What is the limitation of parallel adder? Using 74LS83 ICs, draw a 
12-bit parallel Adder.[3] 
 
Sol:  
Limitation of a parallel adder: 

1.​ Each adder has to wait for the carry which is to be generated from the 
previous adder in the chain 

2.​  The propagation delay is found to increase with the increase in the number 
of bits to be added. 
 

 
 
 
 
 



b) Explain how 2's complement system can facilitate arithmetic 
operations in digital computing.[3] 
 
Sol:  

 



 
 

Or, 
You can also write this answer, if you want: 

 
Advantages: 
 
Age of Programmability: 
The digital systems can be used for different applications by simply changing the 
program without additional changes in hardware. 



 
Reduction in cost of hardware 
The cost of hardware gets reduced by the use of digital components and this has been 
possible due to advances in IC technology. With ICs the number of components that 
can be placed in a given area of Silicon is increased which helps in cost reduction 
 
High Speed 
Digital processing of data ensures a high speed of operation which is possible due to 
advances in Digital Signal Processing. 
 
High-Reliability 
Digital systems are highly reliable one of the reasons for that is the use of error 
correction codes. 
 
Design is Easy 
The design of digital systems which require the use of Boolean algebra and other 
digital techniques is easier compared to analog designing. 
 
 
Results can be Reproduced Easily 
 
Since the output of digital systems unlike analog systems is independent of 
temperature, noise, humidity, and other characteristics of components the 
reproducibility of results is higher in digital systems than in analog systems. 
 

 
 
 
c) Draw a  parallel adder/subtractor using the 2's-complement system. 
Using your designed circuit, explain the steps to subtract 4 from -3. 
Consider that your designed circuit receives only positive input.[6] 
 
Sol:  



 
 
 
## নেক্সট অংশ ( মানে , Using your designed circuit, explain the steps to subtract 
4 from -3. Consider that your designed circuit receives only positive 
input)অনেকটা নিচে  দেয়া স্যাম্পল  এর মতো (বই থেকে পেলাম) । ভিডিও দেখলে লিংক এড করে দিব ইন 
শা আল্লাহ। আর কেও সল্ভ করতে পারলে আমাকে অনগু্রহ করে সেন্ড করবেন। 
 
Sample sol for next part: 
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 a) Explain the ‘working, principle of synchronous up/down MOD-16 
counter with an appropriate diagram. [7]​
 
 
Sol: 

 
 

fig: 7.5; synchronous up counter 
 
 
 

 



 
A synchronous down counter is constructed in a similar manner except that we use 
the inverted FF outputs to control the higher-order J, K inputs. Comparing the 
synchronous, MOD-16, down counter in Figure 7-10 with the up counter in Figure 
7-5 shows that we need only to substitute the corresponding inverted FF output in 
place of the A, B, and C outputs. For a down count sequence, the LSB FF (A) still 
needs to toggle with each NGT of the clock input signal. Flip-flop B must change 
states on the next NGT of the clock when A  0 Flip-flop C changes states when A  
B  0 and flip-flop D changes states when A  B  C  0 This circuit configuration will 
produce the count sequence: 15, 14, 13, 12, . . . , 3, 2, 1, 0, 15, 14, and so on, as 
shown in the timing diagram. 
 
 
 
 
 
b) Use two 74293 ICs to design a mod 50 counter.[5] 
Sol: Not found, if anyone can solve it, please send me. 
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a)Show the circuit of a four-input NAND and NOR gates using 
CMOS transistors. [4] 
Sol: Not found, if anyone can solve it, please send me. 
 
b) Construct an exclusive-OR circuit with two inverters and two 
transmission gates. [4] 
Sol: Not found, if anyone can solve it, please send me. 
 
c) For the following conditions, list the transistors that are off and 
the transistors that are conducting in the three-state TTL gate of Fig 
(a). (for Q1 and Q6. it is necessary to list the states in the 
base-emitter and base-collector junctions separately): [4] 
 
 
i) When C is low and A is low. 
 ii) When C is low and A is high.​
 iii) When C is high.  
 
Sol: Not found, if anyone can solve it, please send me. 
 
What is the state of the output in each case?  



 

Sol: Not found, if anyone can solve it, please send me. 
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a)Draw the logic diagram of a 74LS138 decoder IC. Also, explain its 
working principle.[5] 
Sol: 
 



 
Figure 9-3(a) shows the logic diagram for the 74ALS138 decoder. By examining 
this diagram carefully, we can determine exactly how this decoder functions. First, 
notice that it has NAND gate outputs, so its outputs are active-LOW. Another 
indication is the labeling of the outputs as , and so on; the overbar indicates 
active-LOW outputs. The input code is applied at , and , where is the MSB. With 
three inputs and eight outputs, this is a 3-to-8 decoder or, equivalently, a 1-of-8 
decoder. Inputs , and are separate enable inputs that are combined in the AND gate. 
In order to enable the output NAND gates to respond to the input code at , this 
AND gate output must be HIGH.This will occur only when and . In other words, 
and are active-LOW, is activeHIGH, and all three must be in their active states to 
activate the decoder outputs. If one or more of the enable inputs is in its inactive 
state, the AND output will be LOW, which will force all NAND outputs to their 
inactive HIGH state regardless of the input code. This operation is summarized in 
the truth table in Figure 9-3(b). Recall that x represents the don’t-care condition. 



The logic symbol for the 74ALS138 is shown in Figure 9-3(c). Note how the 
active-LOW outputs are represented and how the enable inputs are represented. 
Even though the enable AND gate is shown as external to the decoder block, it is 
part of the IC’s internal circuitry. The 74HC138 is the high-speed CMOS version 
of this decoder 
 
 
b)Use 74LS138 ICs to design a 1-of-24 decoder.[4] 
Sol: ​
(অনেক খুঁজলাম, শেষে বইতে 1-of 32 decoder ই পেলাম। 1-of-24 এর জন্য এভাবেই হবে,          
জাস্ট ১ টা সার্কিট কমে দিলেই হয়ে যাবে মেবি)​
​
 

 
 
 c)How Liquid Crystal Display (LCD) work? [3] 
Sol: 
 
A liquid-crystal display (LCD) is a flat-panel display or other electronically modulated 
optical device that uses the light-modulating properties of liquid crystals combined with 
polarizers. Liquid crystals do not emit light directly, instead using a backlight or reflector 
to produce images in color or monochrome 
 
or, 
 



You probably use items containing an LCD (liquid crystal display) every day. They are 

all around us -- in laptop computers, digital clocks and watches, microwave ovens, CD 

players and many other electronic devices. LCDs are common because they offer some 

real advantages over other display technologies. They are thinner and lighter and draw 

much less power than cathode ray tubes (CRTs), for example. 

But just what are these things called liquid crystals? The name "liquid crystal" sounds 

like a contradiction. We think of a crystal as a solid material like quartz, usually as hard 

as rock, and a liquid is obviously different. How could any material combine the two? 

We learned in school that there are three common states of matter: solid, liquid or 

gaseous. Solids act the way they do because their molecules always maintain their 

orientation and stay in the same position with respect to one another. The molecules in 

liquids are just the opposite: They can change their orientation and move anywhere in the 

liquid. But there are some substances that can exist in an odd state that is sort of like a 

liquid and sort of like a solid. When they are in this state, their molecules tend to 

maintain their orientation, like the molecules in a solid, but also move around to different 

positions, like the molecules in a liquid. This means that liquid crystals are neither a solid 

nor a liquid. That's how they ended up with their seemingly contradictory name. 

So, do liquid crystals act like solids or liquids or something else? It turns out that liquid 

crystals are closer to a liquid state than a solid. It takes a fair amount of heat to change a 

suitable substance from a solid into a liquid crystal, and it only takes a little more heat to 

turn that same liquid crystal into a real liquid. This explains why liquid crystals are very 

sensitive to temperature and why they are used to make thermometers and mood rings. It 

https://computer.howstuffworks.com/laptop.htm
https://electronics.howstuffworks.com/digital-clock.htm
https://electronics.howstuffworks.com/quartz-watch.htm
https://home.howstuffworks.com/microwave.htm
https://electronics.howstuffworks.com/cd.htm
https://electronics.howstuffworks.com/cd.htm
https://electronics.howstuffworks.com/tv.htm#pt1
https://home.howstuffworks.com/therm.htm
https://entertainment.howstuffworks.com/question443.htm


also explains why a laptop computer display may act funny in cold weather or during a 

hot day at the beach. 
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a)Design a 16-input multiplexer using 74151 ICs.[4] 
 
Sol: 

 
 
 
 
 
 b)With an appropriate diagram explain the working principle of a 
1-line to 8-line demultiplexer.[5] 

https://computer.howstuffworks.com/laptop.htm


Sol: 

 
Figure 9-29 shows the logic diagram for a demultiplexer that distributes one input 
line to eight output lines.The single data input line I is connected to all eight AND 
gates, but only one of these gates will be enabled by the SELECT input lines. For 
example, with only AND gate 0 will be enabled, and data input I will appear at 
output . Other SELECT codes cause input I to reach the other outputs. The truth 
table summarizes the operation. The demultiplexer circuit of Figure 9-29 is very 
similar to the 3-line-to-8- line decoder circuit in Figure 9-2 except that a fourth 
input (I) has been added to each gate. It was pointed out earlier that many IC 
decoders have an ENABLE input, which is an extra input added to the decoder 
gates.This type of decoder chip can therefore be used as a demultiplexer, with the 



binary code inputs (e.g., A, B, C in Figure 9-2) serving as the SELECT inputs and 
the ENABLE input serving as the data input I. For this reason, IC manufacturers 
often call this type of device a decoder/demultiplexer, and it can be used for either 
function.  
 
 
 
 
c) How can you use a 74LS138 IC as a DEMUX?  [3] 
Sol: 
 

 
We saw that 74ALS138 how can be used as a demultiplexer. The enable input is 
used as the data input I, while the other two enable inputs are held in their active 
states. The inputs are used as the select code. To illustrate the operation, let’s 
assume that the select inputs are 000.With this input code, the only output that can 
be activated is while all other outputs are HIGH. will go LOW only if goes LOW 
and will be HIGH if goes HIGH. In other words, will follow the signal on (i.e., the 
data input, I) while all other outputs stay HIGH. In a similar manner, a different 
select code applied to A2A1A0 will cause the corresponding output to follow the 
data input, I. 
 
 
 



 
 

 

5th batch(Final) 
 
 

 1. 
 
 a.What are the advantages and disadvantages of Digital 
Technology?[3] 
 
Sol: 

 
 
 b. Convert 35.65(10) to Binary, Octal, and Hex number system.  [4] 

 Or, 
 



# Convert ( 249.63)10 to BCD, Octal, Binary, and Hex [10] 
Sol: 
For videos: https://www.youtube.com/watch?v=8KklbjP7HRA 
 

https://www.youtube.com/watch?v=8KklbjP7HRA






 
Extra: 
For anything to decimal:https://www.youtube.com/watch?v=f4vFad1QA2M 
 
 
 
 

c.Explain parity bit method for error correction. [2] 
 
Sol: 
 
From Taifa Apu’s Note: 

https://www.youtube.com/watch?v=f4vFad1QA2M


 
 
Or you can follow that answer: 
 
>> Explain Parity Bit Method for Error Detection 
Error Detection in Computer Networks is a method to detect errors in the data introduced 
during transmission. Parity Check uses a parity bit to perform error detection. 
 
Parity bit means nothing but an additional bit added to the data at the transmitter 
before transmitting the data. Before adding the parity bit, number of 1’s or zeros is 
calculated in the data. Based on this calculation of data an extra bit is added to the 



actual information / data. The addition of parity bit to the data will result in the 
change of data string size. 

This means if we have an 8 bit data, then after adding a parity bit to the data binary 
string it will become a 9 bit binary data string. 

Parity check is also called as “Vertical Redundancy Check (VRC)”. 

There is two types of parity bits in error detection, they are 

●​ Even parity 
●​ Odd parity 

Even Parity 

●​ If the data has even number of 1’s, the parity bit is 0. Ex: data is 10000001 -> 
parity bit 0 

●​ Odd number of 1’s, the parity bit is 1. Ex: data is 10010001 -> parity bit 1 

Odd Parity 

●​ If the data has odd number of 1’s, the parity bit is 0. Ex: data is 10011101 -> parity 
bit 0 

●​ Even number of 1’s, the parity bit is 1. Ex: data is 10010101 -> parity bit 1 

NOTE: The counting of data bits will include the parity bit also. 

Evabe mone rakhte paro: Even এ 1 even হলে 0; Odd এ 1 odd হলে 0 

# Even -even=0 && Odd-odd=0 

The circuit which adds a parity bit to the data at transmitter is called “Parity generator”. 
The parity bits are transmitted and they are checked at the receiver. If the parity bits sent 



at the transmitter and the parity bits received at receiver are not equal then an error is 
detected. The circuit which checks the parity at receiver is called “Parity checker”. 

Messages with even parity and odd parity 

 

Extra videos: https://www.youtube.com/watch?v=U7-h2hyM1Dc 

 Extra source: 
https://www.tutorialspoint.com/computer_logical_organization/error_codes.htm 

 
 
 
 
d.Consider a bit string, 1011. Using a parity bit generator and a parity bit 
checker circuit,  show how even parity bit method works in a communication 
system. [3] 
Sol: Not found, if anyone can solve it, please send me. 
 
 
 
 

https://www.youtube.com/watch?v=U7-h2hyM1Dc
https://www.tutorialspoint.com/computer_logical_organization/error_codes.htm
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 a. What do you understand by Universality of logic gate? Show that the   
NOR gate is a Universal gate. [4] 
Sol: 
A universal gate is a gate which can implement any Boolean function without need 
to use any other gate type. NOR & NAND Gate is called Universal Gates because 
all the other gates (NOT, AND, OR and NOR)can be created by using this gate. 
 

 
 
 
Extra. NAND gate universal; 



 
 
 
 
 
 
 
 
 
 
 
b) Prove DeMorgan's Theorem.[2] 
 
Sol: 



 
 



 
 
 
 
 
 c) What are different methods to write a logical expression from truth table? 
Explain with an example.[3] 
Sol: 





 
 
 
 
d) Explain the K-Map method to simplify a logic circuit. [3] 
Sol: 
 



The K-map method of solving the logical expressions is referred to as the graphical 
technique of simplifying Boolean expressions 
 
we have simplified the Boolean functions using Boolean postulates and theorems. It is a time 

consuming process and we have to re-write the simplified expressions after each step. 

To overcome this difficulty, Karnaugh introduced a method for simplification of Boolean 

functions in an easy way. This method is known as Karnaugh map method or K-map method. It 

is a graphical method, which consists of 2n cells for ‘n’ variables. The adjacent cells are differed 

only in single bit position. 





 
 
 
 
 
 

3. 
 
 a) Design a logic circuit with inputs P, Q, R so that output S is 
HIGH whenever P is '0' or whenever Q=R=1. [3] 
Sol: 



 
 
 
 
 
 
 
 



 
b) Simply the logic circuit shown below: [2] 

 
 
Sol: Simple logic Circuit. Try yourself! 
 
 
 
 
 
 
 
c) Design a Full Adder [4] 
 
Sol: 

 



 

 
 
 
 
 
 
d) 

 



Design a logic circuit that controls the elevator door in a three-story building. The 
circuit has four inputs. M is a logic signal that indicates  
when the elevator in moving (M=1) or stopped (M=0). F 1, F2 and F3 are floor 
indicator signals that are normally LOW, and they go HIGH only when the elevator 
is positioned at the level of that particular floor. For example, when the elevator is 
lined up level with the second floor, F2=1 and F 1=F3=0. The circuit output is the 
OPEN  signal, which is normally LOW and will go to HIGH when the elevator door 
is to be opened. Find the simplified design and draw the circuit diagram of the 
elevator circuit. Because the elevator cannot be lined up with more than one floor at 
a time, the cases when more than one floor inputs are high can be treated as don't 
care condition. When the elevator reaches at one floor and stopes, the door 
opens.[3] 
Sol: 
 
The answer provided below has been developed in a clear step-by-step 
manner. 
Step: 1 

Solution: 
 
Here is the truth table: 

 
 
Step: 2 



Here is the Karnaugh map: 
 
K-map for Open: 

 
Open = M1 F1 + M1 F2+ M1 F3 

 
Therefore, Open = M1( F1 +  F2 +  F3) 
 

 
Step: 3 
Here is the logic circuit diagram for the given problem: 

 
Answer: 
Therefore, the logic circuit is designed that controls the elevator door in the 
three storied building with the given inputs and requirements. 
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a) What is a Flip Flop? Briefly explain the function of a JK-Flip Flop 
with a suitable circuit diagram. [3] 
Sol: 
 
 A flip-flop is an electronic circuit with two stable states that can be used to store 
binary data. 
The JK Flip Flop is the most widely used flip flop. It is considered to be a universal 
flip-flop circuit. The sequential operation of the JK Flip Flop is the same as for the RS 
flip-flop with the same SET and RESET input. 
The difference is that the JK Flip Flop does not the invalid input states of the RS 
Latch (when S and R are both 1) 
The basic symbol of the JK Flip Flop is shown below: 

 
 
The j-k Flip flop has four possible input combinations because of the addition of 
the clocked input. The four inputs are “logic 1”,  “logic 0”, “No change” and 
“Toggle”. 
 
 
 
 
 
 
 



 
 
 
Truth Table: 

 
 
Diagram:

 
 
 
 
b) What is the limitation of S-R FlipFlop? Explain how the limitation can 
be resolved. [3] 
Sol: See 6th batch final 3(b) 
 
 
 



c. A,  D FlipFlop is sometimes used to delay a binary waveform so that the 
binary information appears at the output a certain amount of time after it 
appears at the D input. [6] 

 
 
Sol: 





 
 
 
 

5 
a) What is the limitation of a parallel adder? Using 74LS83 ICs, 
draw a 12-bit parallel Adder.  [3] 
 
Sol: See 6th batch final 4(a) 
 
 
 
 



b) Explain how 2's complement system can facilitate arithmetic 
operations in digital computing. [3] 
 
Sol: See 6th batch final 4(b) 
 
 
c) Draw a parallel adder/subtractor using 2's-complement system. Using 
your designed circuit, explain steps to subtract 4 from -3. Consider that 
your designed circuit receives only positive input.[6] 
Sol: See 6th batch final 4(c) 
 
 

6. 
 
 a) What is Counter? What are the differences between Synchronous and 
Ripple counter?[2] 
 
Sol: 
Counters are sequential circuits that count the number of pulses that can be either 
in binary code or BCD form 

Differences 

S.NO Synchronous Counter 
Asynchronous Counter/Ripple 
counter 

1. 
In synchronous counter, all flip flops 
are triggered with same clock 
simultaneously. 

In asynchronous counter, different 
flip flops are triggered with 
different clock, not simultaneously. 



2. Synchronous Counter is faster than 
asynchronous counter in operation. 

Asynchronous Counter is slower 
than synchronous counter in 
operation. 

3. Synchronous Counter does not produce 
any decoding errors. 

Asynchronous Counter produces 
decoding error. 

4. Synchronous Counter is also called 
Parallel Counter. 

Asynchronous Counter is also 
called Serial Counter. 

5. 
Synchronous Counter designing as well 
implementation are complex due to 
increasing the number of states. 

Asynchronous Counter designing 
as well as implementation is very 
easy. 

6. Synchronous Counter will operate in 
any desired count sequence. 

Asynchronous Counter will 
operate only in fixed count 
sequence (UP/DOWN). 

7. Synchronous Counter examples are: 
Ring counter, Johnson counter. 

Asynchronous Counter examples 
are: Ripple UP counter, Ripple 
DOWN counter. 

https://www.geeksforgeeks.org/digital-logic-ring-counter/
https://www.geeksforgeeks.org/digital-logic-n-bit-johnson-counter/
https://www.geeksforgeeks.org/digital-logic-ripple-counter/


8. In synchronous counter, propagation 
delay is less. 

In asynchronous counter, there is 
high propagation delay. 

 
 
 
b) Draw a Mod l4 and a Decade ripple counter .with their state transition 
diagram.[4] 
Sol: 
 

 



 
 c) Show how to wire the 74293 IC as a MOD-6 counter.[2] 
Sol: Not found, if anyone can solve it, please send me. 
 
 
 d) Explain the operation of a Synchronous up/down MOD-8 counter with an 
appropriate diagram. [4] 
Sol: 

 
 
Figure 7-11(a) shows how to form a parallel up/down counter. The control input controls 
whether the normal FF outputs or the inverted FF outputs are fed to the J and K inputs of 
the successive FFs. When is held HIGH, AND gates 1 and 2 are enabled while AND 
gates 3 and 4 are disabled (note the inverter). This allows the A and B outputs through 
gates 1 and 2 to the J and K inputs of FFs B and C. When is held LOW, AND gates 1 and 
2 are disabled while AND gates 3 and 4 are enabled. This allows the inverted A and B 
outputs through gates 3 and 4 into the J and K inputs of FFs B and C 
 
 
 
 
 
 



7. 
 
 
a) Write short notes on the followings:[4] 
I) Fan-Out  
II) Noise Immunity 
 III) Propagation delay  
IV) Characteristics of TTL logic gate.  
 
Sol: 
 
i)Fan Out 
The fan-out is defined as the maximum number of inputs (load) that can be 
connected to the output of a gate without degrading the normal operation. 
Fan In(Extra) 
The fan-in is defined as the maximum number of inputs that a logic gate can accept. 
 

ii)Noise Immunity   
Noise immunity is the ability of a device or system to suppress external noise 
and to function – without deteriorating in performance – in the presence of 
noise. 
 
iii)Propagation Delay  
Propagation Delay is the amount of time it takes for a signal to travel from a source to 
a destination. 
 
IV) Characteristics of TTL logic gate. 
 
  Fan In, and Fan-Out  
 Propagation delay  
 Power dissipation 

  Noise Margin 



 

 
 

# What is called noise immunity of a logic circuit? [4] 
Sol: 
​
The noise immunity of a logic circuit refers to the circuit's ability to tolerate noise 
by causing spurious (undesirable) charges/signals in the output voltage 



 
Source: Noise Immunity - an overview | ScienceDirect Topics 
 
 
 
 
 
 
 
 
 
 
 
 
b) Design and explain the working principle of a TTL NOR gate[4] 

https://www.sciencedirect.com/topics/engineering/noise-immunity#:~:text=noise%20immunity%3A%20A%20measure%20of,signal%20swing%20of%20the%20logic.


Sol: 
 

 



Extra: 
##Design and explain the working principle of a TTL NAND gate 
Sol: 



 
 
 
 
c) Draw the circuit diagram of a CMOS NAND gate. [2] 
Sol: 
 
 



 
 
 

 
 
##Extra: CMOS NOR gate? Or the working principle of a CMOS NOR gate? 
Sol:​
 
 



 
 
 
For a better picture: 



 
          fig: CMOS NOR gate 
 
d) A certain TTL IC output is rated at IoH(max) = 800 μA and IoL = 48 mA. 
Express the IC's fan-out in terms of unit loads. [consider 1 UL = 40  μA in the 
HIGH state and 1.6 mA in the LOW state] [2] 
Sol: Not found, if anyone can solve it, please send me. 
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a) Use 74LS138 ICs to design a 1 of 32 decoder. [4] 
Sol: 

 
 
 
b) What is Multiplexer? Design an 8-input MUX and explain its 
operation. [4] 
Sol: 
 
Multiplexer means many into one. A multiplexer is a circuit used to select and 
route any one of the several input signals to a single output. A simple example of a 
non-electronic circuit of a multiplexer is a single-pole multi-position switch 



 
 
 
 
c) How can you use a 74138 IC as a DEMUX.[2] 
Sol: 



 
 
 
 
d) Draw the logic diagram for the 7442 BCD to decimal decoder.  [2] 
Sol: 
 
 
Each output goes LOW only when its corresponding BCD input is applied. For example, 
will go LOW only when inputs ; will go LOW only when . For input combinations that 
are invalid for BCD, none of the outputs will be activated. This decoder can also be 
referred to as a 4-to-10 decoder or a 1-of-10 decoder 



 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 



 

 
 

5th batch(Mid) 
  
 
 
Q.Explain how a NAND latch circuit can be used to store a bit 
. Draw the circuit diagrams and truth tables of JK FF (Flip Flop), T- FF, 
and D- FF.[5] 
 

Sol: 
The NAND gate latch or simply latch is a basic FF. The two NAND gates are 
cross-coupled • The inputs are set and clear (reset) • The inputs are active low, that 
is, the output will change when the input is pulsed low. y to end up in the Q = 0 
state. 
 
JK FF (Flip Flop) 

 
 



 
 
T- FF: 

 

 
 
 
 
 
 
 
 



D-FF: 

 

 
 
Better inform. 
Link:https://www.electronicsforu.com/technology-trends/learn-electronics/flip-fl
op-rs-jk-t-d 
 
 
 
 
Q. What is the limitation of a JK FF? Draw a circuit diagram and it’s 
truth table, which will eliminate its limitation.[5] 
Sol: 

https://www.electronicsforu.com/technology-trends/learn-electronics/flip-flop-rs-jk-t-d
https://www.electronicsforu.com/technology-trends/learn-electronics/flip-flop-rs-jk-t-d




 
 
 
 

3. Design a Full Adder. [5] 
Sol: See 6th batch final 2(c) 
 
 
 
 
 



4. Considering a 74LS283 IC design a circuit that will perform 
subtraction operation. Using your designed circuit subtracts 4 
from -3. Show that you have got the desired result from the 
process. Consider that your desired circuit receives only positive 
input.[5] 
Sol: See 6th batch final 4(c) 
 
 
 
 
 

6th batch(Mid) 
 
 

Q. What are the advantages and disadvantages of Digital 
Systems?[3]           ​ ​ ​  
 Sol: See 5th batch final 1(a)​ ​ ​ ​    

 
Q. Convert 249.63(10) to BCD, octal, binary, and hex.  [10] 
  Sol: See 5th batch final 1(b) 
 
Q. Define the universality of the logic gate and prove it. [10]     
   Sol: See 5th batch final 2(a)       

 
Q. Write short notes on the parity bit method.[7]    

   Sol: See 5th batch final 1(c) 
 
 



 
Q. Write down short notes on the followings: 

i) Characteristics of TTL logic gate 

ii) Fan-Out 

iii) Noise Immunity 

iV) Propagation delay 

Sol: See 5th (final 7(a) 

 

Q. Design and explain the working principle of TTL NAND 
gate[2] 

Sol: See 5th final 7(b)  

 

Q. Draw the circuit diagram of a CMOS NOR gate. [1]  

Sol: See 5th final 7(c)  

 

Q. Draw the logic diagram and truth table of 7442 IC.[2] 

  Sol: Not found, if anyone can solve it, please send me. 
 

Q. Draw the block diagram of a 16-input multiplexer using two 
74151 IC.[2]  

Sol: See 6th batch 8(a) 

 

 



Q. Explain how you would use a 74LS138 IC as a DEMUX[1] 

Sol: See 6th batch 8(c) 

 

​ ​      ​            

 
 

7th batch(Mid) 
 
 
 
 Q. Draw a 12-bit Parallel Adder with appropriate ICs.[2] 
 Sol: See 5th batch final 5(a) 
 
 
Q. Compare TTL and CMOS devices' properties. .[2] 
Sol: 
 



 
 
 
 
 
 
Q. Draw a TTL NOR Gate.[2] 
Sol: See 5th batch final 7(b) 
 
Q. Explain the working principle of a CMOS NOR gate.[4] 
Sol: See 5th batch final 7(c) 
 
 
Q. Draw the circuit diagrams and truth tables of JK-FF, T- FF, 
and D- FF. [3]  
Sol: See 5th batch Mid 



 
Q. What is the limitation of a JK FF? Draw a circuit diagram, its truth 
table, and timing diagram which will eliminate its limitation.[4] 
 
Sol: See 5th batch Mid ques.  
 
Q. Draw a complete Parallel Adder with a diagram.[2] 
Sol: 
 

 
 
Q.  What is the limitation of parallel adder? How can you resolve 
the limitation?[1] 
Sol: See 5th batch Mid ques.  
 
 
 
Extra Ques: 

-​ Why do computers use binary numbers/systems? 

  Sol: 
-​ Binary isn’t really a language. It has no grammar. Binary is simply a 

counting system, just like the familiar decimal counting system that 
we all use routinely. The binary counting system uses only two 
digits: 0 and 1, whereas the octal counting system uses 8, the decimal 
counting system uses 10, and the hexadecimal system uses 16. 



-​ In many, but not all or even most cases, it makes sense to use binary 
notation because it maps very closely to the electronics that make up 
the computer, which are binary in nature. The binary aspect means 
that they input/read as well as output/write one of only two states, 
and we designate those states as 0 and 1 for convenience as a way to 
talk about them, perform arithmetic using them, etc. Some aspect of 
the computing hardware, while still binary in nature, are not 
necessarily quantities per se but rather just a combination of states, 
such as a register which contents describe the state of some 
peripheral chip, or even the FLAG/STATUS register of the CPU. 
Representing those kinds of binary data is almost misleading in any 
other radix, since the individual bits (binary digits) are concealed, 
which therefore conceals the information that they represent. Mostly, 
though, we look at data as quantitative numbers where the bits are 
ordered to give them weighted values that allow us to assign order to 
the binary words. 

 
 
 
 

GOOD LUCK!! 
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