
















 

              
            

Third Semester B.E./B.Tech. Degree Examination, June/July 2026 
Network Analysis

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                      

                  Module – 1 M L C 
Q.1 a. In the 

resister using source transformation method. 

 
Fig. Q1(a) 

 

6 L2 CO1 

b. Refer the circuit shown in Fig. Q1(b). Determine all node voltages and 
current Ix. 

 
Fig. Q1(b) 

 

7 L3 CO1 

c.  In the circuit shown in Fig, Q1(c), find the value of ‘Vo’ , ‘Io’ and also all 
loop current using mesh analysis.

 
Fig. Q1(c) 

7 L3 CO1 

                                                                           OR 
1 of 6  
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Degree Examination, Degree Examination, 
Network AnalysisNetwork Analysis

                                                                                                                                                  

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONE
level , C: Course outcomes.   level , C: Course outcomes.   

Module Module ––

resister using source transformation method.resister using source transformation method.

Refer the circuit shown in Fig. Refer the circuit shown in Fig. 
current Icurrent Ix.

Q1(b). Determine all node voltages and Q1(b). Determine all node voltages and 

Fig. Q1(b)Fig. Q1(b)

In the circuit shown in Fig, Q1(c), find the value of ‘Vo’ , ‘Io’ and also all In the circuit shown in Fig, Q1(c), find the value of ‘Vo’ , ‘Io’ and also all 
loop current using mesh analysis.loop current using mesh analysis.

full question from each module.full question from each module.

Fig. Q1(a)

Q1(b). Determine all node voltages and Q1(b). Determine all node voltages and 

In the circuit shown in Fig, Q1(c), find the value of ‘Vo’ , ‘Io’ and also all In the circuit shown in Fig, Q1(c), find the value of ‘Vo’ , ‘Io’ and also all 
loop current using mesh analysis.loop current using mesh analysis.
In the circuit shown in Fig, Q1(c), find the value of ‘Vo’ , ‘Io’ and also all In the circuit shown in Fig, Q1(c), find the value of ‘Vo’ , ‘Io’ and also all 

                                                                                                                                                      



BEC304 

Q.2 a. Determine the equivalent resistance between terminal a – b , for the 
network shown in Fig. Q2(a), using Star – Delta transformation.

 
 Fig. Q2(a)  
 

6 L2 CO1 

b. Refer to network shown in Fig.Q2(b), determine loop current using 
Cramer’s method.

Fig. Q2(b) 
 

7 L3 CO1 

c. Using super node concept, determine all node voltages for the network 
shown in Fig. Q2(c).  

 
Fig. Q2(c) 

 

7 L3 CO1 

                                                                      Module – 2  
Q.3 a. State the following theorems :   

i)    Super position theorem          ii)   Norton’s theorem. And procedure to 
evaluate the same.
 

6 L2 CO2 

b. Refer to the network shown in Fig. Q3(b), find Thevenin’s equivalent 
external to terminal A – B. 

 
Fig. Q3(b) 

 

7 L3 CO2 

2 of 6 

Using super node concept, determine all node voltages for the network Using super node concept, determine all node voltages for the network 
shown in Fig. Q2(c). 

Determine the equivalent resistance between terminal a Determine the equivalent resistance between terminal a –– b , for the b , for the 
Delta transformation.Delta transformation.

Fig. Q2(a)Fig. Q2(a)

Refer to network shown in Fig.Q2(b), determine loop current using Refer to network shown in Fig.Q2(b), determine loop current using 

Refer to the network shown in Fig. Q3(b), find Thevenin’s equivalent Refer to the network shown in Fig. Q3(b), find Thevenin’s equivalent 
external to terminal A external to terminal A 

Using super node concept, determine all node voltages for the network Using super node concept, determine all node voltages for the network 

Fig. Q2(c)Fig. Q2(c)

                                                                                                                                            
State the following theorems :  State the following theorems :  
i)    Super position theorem          ii)   Norton’s theorem. And procedure to i)    Super position theorem          ii)   Norton’s theorem. And procedure to 
evaluate the same.

Refer to network shown in Fig.Q2(b), determine loop current using Refer to network shown in Fig.Q2(b), determine loop current using 

Fig. Q2(b)Fig. Q2(b)

Using super node concept, determine all node voltages for the network Using super node concept, determine all node voltages for the network 

                                                                                                                                            
State the following theorems :  State the following theorems :  
i)    Super position theorem          ii)   Norton’s theorem. And procedure to i)    Super position theorem          ii)   Norton’s theorem. And procedure to 

2 

i)    Super position theorem          ii)   Norton’s theorem. And procedure to i)    Super position theorem          ii)   Norton’s theorem. And procedure to 

Refer to the network shown in Fig. Q3(b), find Thevenin’s equivalent Refer to the network shown in Fig. Q3(b), find Thevenin’s equivalent 



BEC304 

 
c. Refer to the network shown in Fig. Q3(b), find the value of RL for which 

maximum power is delivered using Maximum power transfer theorem.
 

7 L3 CO2 

                                                                           OR 
Q.4 a. Find current ‘I’ using Norton’s theorem for the Network shown in Fig. 

Q4(a). 

Fig. Q4(a) 
 

7 L3 CO2 

b. Refer to the circuit shown in Fig. Q4(b), using Millman’s Theorem , find 
 

 
Fig. Q4(b) 

 

7 L3 CO2 

c. State and prove maximum Power transfer theorem for DC circuits. 
 

6 L3 CO2 

                                                                      Module – 3  
Q.5 a. Enlighten the behavior of R, L and C components at t = 0 + and t = with 

necessary proof. 
  

5 L2 CO3 

b. Refer to the circuit shown in Fig. Q5(b). Steady state is reached with switch 

‘K’ open. The switch is closed at t = 0. Determine i1 , i2 , 
dt

di1  and 
dt

di2  at      

t = 0 +. 

 
Fig. Q5(b) 

 

10 L3 CO3 

c. Describe the significance of initial condition theory with suitable example. 
 

5 L2 CO3 

                                                                           OR 

3 of 6

Refer to the network shown in Fig. Q3(b), find the value of RRefer to the network shown in Fig. Q3(b), find the value of R
maximum power is delivered using Maximum power transfer theorem.maximum power is delivered using Maximum power transfer theorem.

Find current ‘I’ using Norton’s theorem for the Network shown in Fig. Find current ‘I’ using Norton’s theorem for the Network shown in Fig. 

Fig. Q4(a)

Refer to the circuit shown in Fig. Q4(b), using Millman’s Refer to the circuit shown in Fig. Q4(b), using Millman’s 

State and prove maximum Power transfer theorem for DC circuits.State and prove maximum Power transfer theorem for DC circuits.

Module Module –– 3 3 
Enlighten the behavior of R, L and C components at t = 0 + and t = Enlighten the behavior of R, L and C components at t = 0 + and t = 

Refer to the circuit shown in Fig. Q5(b). Steady state is reached with switch Refer to the circuit shown in Fig. Q5(b). Steady state is reached with switch 

‘K’ open. The switch is closed at t = 0. Determine i‘K’ open. The switch is closed at t = 0. Determine i

Refer to the circuit shown in Fig. Q4(b), using Millman’s Refer to the circuit shown in Fig. Q4(b), using Millman’s 

Fig. Q4(b)

State and prove maximum Power transfer theorem for DC circuits.State and prove maximum Power transfer theorem for DC circuits.

                                                                                                                                            
Enlighten the behavior of R, L and C components at t = 0 + and t = Enlighten the behavior of R, L and C components at t = 0 + and t = 
necessary proof.necessary proof.

Refer to the circuit shown in Fig. Q5(b). Steady state is reached with switch Refer to the circuit shown in Fig. Q5(b). Steady state is reached with switch 

‘K’ open. The switch is closed at t = 0. Determine i‘K’ open. The switch is closed at t = 0. Determine i

t = 0 +.t = 0 +.

State and prove maximum Power transfer theorem for DC circuits.

Enlighten the behavior of R, L and C components at t = 0 + and t = Enlighten the behavior of R, L and C components at t = 0 + and t = 

Refer to the circuit shown in Fig. Q5(b). Steady state is reached with switch Refer to the circuit shown in Fig. Q5(b). Steady state is reached with switch 

‘K’ open. The switch is closed at t = 0. Determine i‘K’ open. The switch is closed at t = 0. Determine i

Describe the significance of initial condition theory with suitable exampleDescribe the significance of initial condition theory with suitable example
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Q.6 a. For the circuit shown in Fig. Q6(a). Find the following  :

i)     i(0 +) and V(0 +)             ii)    
dt

d )0(i  and 
dt

d )0(v . 

 
                                       Fig. Q6(a) 
 

10 L3 CO3 

b. Refer network shown in Fig. Q6(b). The switch ‘K’ is moved from position 
1 to position 2 at t = 0. The steady state has been reached before switching. 

Calculate i  , 
dt

di
 and 2

2

dt

id
 at t = 0 +. 

 
                                              Fig. Q6(b) 
 

10 L3 CO3 

                                                                      Module – 4  
Q.7 a. Explain three important singularity functions and sketch the function and its 

mathematical definition. 
 

5 L1 CO3 

b. Prove the following Laplace transform properties  : 
i)    Linearity             ii)   Time shifting. 
  

7 L2 CO3 

c. Find the Laplace transform of periodic signal x(t) shown in Fig. Q7(c).

 
                                        Fig. Q7(c) 

 

8 L3 CO3 

                                                                           OR 

4 of 6 

For the circuit shown in Fig. Q6(a). Find the following  :For the circuit shown in Fig. Q6(a). Find the following  :

dtdt
)) ..

Fig. Q6(a)Fig. Q6(a)

Refer network shown in Fig. Q6(b). The switch ‘K’ is moved from position Refer network shown in Fig. Q6(b). The switch ‘K’ is moved from position 
1 to position 2 at t = 1 to position 2 at t = 0. The steady state has been reached before switching. 0. The steady state has been reached before switching. 

dtdt
and and 

22dd

Prove the following Laplace transform properties  :Prove the following Laplace transform properties  :

Module Module –
Explain three important singularity functions and sketch the function and its Explain three important singularity functions and sketch the function and its 

i)    Linearity             ii)   Time shifting.i)    Linearity             ii)   Time shifting.

Find the Laplace transform of periodic signal x(t) shown in Fig. Q7(c).Find the Laplace transform of periodic signal x(t) shown in Fig. Q7(c).

Prove the following Laplace transform properties  :Prove the following Laplace transform properties  :

Refer network shown in Fig. Q6(b). The switch ‘K’ is moved from position Refer network shown in Fig. Q6(b). The switch ‘K’ is moved from position 
0. The steady state has been reached before switching. 0. The steady state has been reached before switching. 

                                                                                            

                                                                                                                                            
Explain three important singularity functions and sketch the function and its Explain three important singularity functions and sketch the function and its 
mathematical mathematical definition.definition.

i)    Linearity             ii)   Time shifting.i)    Linearity             ii)   Time shifting.

Find the Laplace transform of periodic signal x(t) shown in Fig. Q7(c).Find the Laplace transform of periodic signal x(t) shown in Fig. Q7(c).

                                                                                                                                                      

Prove the following Laplace transform properties  :Prove the following Laplace transform properties  :

Explain three important singularity functions and sketch the function and its Explain three important singularity functions and sketch the function and its 

Find the Laplace transform of periodic signal x(t) shown in Fig. Q7(c).Find the Laplace transform of periodic signal x(t) shown in Fig. Q7(c).
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Q.8 a. Refer to the RL circuit shown in Fig. Q8(a). 
i)     Write a differentiate equation for the inductor current iL(t).
ii)    Find IL(s) , the Laplace transform of iL(t) 
iii)   Solve for iL(t). 

 
                                        Fig. Q8(a) 
 

8 L3 CO3 

b. For the circuit shown in Fig. Q8(b), find i(0) and i( ) using initial and final 
value theorem. 

 
                                              Fig. Q8(b) 

8 L3 CO3 

c. Find the Laplace transform of Fundamental signals step , Ramp and 
Impulse. 

4 L1 CO3 

                                                                      Module – 5  
Q.9 a. For the network shown in Fig. Q9(a), determine short circuit parameters. 

 
                                           Fig. Q9(a) 
 

10 L2 CO4 

b. Derive the resonant frequency “fr” of network shown in Fig. Q9(b). 

 
                                                  Fig. Q9(b) 
 

6 L3 CO5 

5 of 6 

)     Write a differentiate equation for the inductor current i)     Write a differentiate equation for the inductor current iLL)     Write a differentiate equation for the inductor current i)     Write a differentiate equation for the inductor current i)     Write a differentiate equation for the inductor current i (t).(t).

Fig. Q8(a)Fig. Q8(a)

For the circuit shown in Fig. Q8(b), find i(0) and i(For the circuit shown in Fig. Q8(b), find i(0) and i(

Derive the resonant frequency “fDerive the resonant frequency “f

Find the Laplace transform of Fundamental signals step ,Find the Laplace transform of Fundamental signals step ,

Module Module –
For the network shown in Fig. Q99(a), determine short circuit parameters.(a), determine short circuit parameters.

                                                                                      

For the circuit shown in Fig. Q8(b), find i(0) and i(For the circuit shown in Fig. Q8(b), find i(0) and i( ) using initial and final ) using initial and final 

                                                                                            Fig. Q8(b)Fig. Q8(b)

Find the Laplace transform of Fundamental signals step ,Find the Laplace transform of Fundamental signals step ,

                                                                                                                                            
For the network shown in Fig. QFor the network shown in Fig. Q

Derive the resonant frequency “fDerive the resonant frequency “frDerive the resonant frequency “f

Find the Laplace transform of Fundamental signals step ,Find the Laplace transform of Fundamental signals step , Ramp and Ramp and 

(a), determine short circuit parameters.(a), determine short circuit parameters.

Fig. Q9(a)Fig. Q9(a)

” of network shown in Fig. Q9(b).” of network shown in Fig. Q9(b).
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c. Define the following terms  : 

i)    Selectivity          
ii)   Quality factor 
iii)  Half power frequencies           
iv)   Bandwidth. 
 

4 L1 CO5 

                                                                           OR 
Q.10 a. Derive an expression for h – parameters interms of Y – parameters and 

calculate h – parameters using results of Q9(a). 
 

10 L4 CO4 

b. Two coils, one of R1 1 = 32mH , the other of R2 
L2 = 15 mH and two capacitors of 25 F and 62 F are all in series with a 

voltage of 20V. 
i)     Resonance frequency ‘fo’         
ii)    Q of each coil 
iii)   Q of circuit  
iv)   Bandwidth   
v)    Current at resonance 
vi)   Half power frequencies f1 and f2. 
 

10 L3 CO5 

                                                                       
 
 
 
 
 
 
 
 
 
 

* * * * * 
 
 
 
 
 
 
 
 
 
 
 

6 of 6 

11 = 32mH , the other of R= 32mH , the other of R
= 15 mH and two capacitors of 25 = 15 mH and two capacitors of 25 

Resonance frequency ‘fo’        Resonance frequency ‘fo’        
Q of each coilQ of each coil

iii)   Q of circuit 
iv)   Bandwidth  iv)   Bandwidth  

Current at resonanceCurrent at resonance
vi)   Half vi)   Half power frequencies fpower frequencies f

parameters interms of Y parameters interms of Y 
parameters using results of Q9(a).parameters using results of Q9(a).

= 32mH , the other of R= 32mH , the other of R22= 32mH , the other of R= 32mH , the other of R= 32mH , the other of R
F are all in series with a F are all in series with a 

and fand f22and fand fand f

parameters and parameters and 

..

                                                                      















 

              
            

Fourth Semester B.E./B.Tech. Degree Examination, June/July 2026 
Principles of Communication Systems 

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
2. M : Marks , L: Bloom’s level , C: Course outcomes.   

 
                  Module – 1 M L C 

Q.1 a. Define Conditional probability. Obtain the Baye’s rule. 
 

6 L2 CO1 

b. Define Mean, Auto-correlation and Auto covariance function of a random 
process. List the properties of auto correlation function. 
 

8 L2 CO1 

c. Find the expected value and the variance of a Bernoulli Random variable  

P(X = x) = 
otherwise0

1xP
0xP1

 

6 L2 CO1 

                                                                           OR 
Q.2 a. Define Cumulative distribution function. Describe its properties. 6 L1 CO1 

b. Explain Central Limit theorem as applied to Gaussian random process. 
 

8 L2 CO1 

c. Write a suitable code to generate probability density function of Gaussian 
distribution function. 
 

6 L2 CO1 

                                                                      Module – 2  
Q.3 a. Define Amplitude Modulation. Obtain the AM signal and represent AM 

wave both in time and frequency domain.  
8 L2 CO2 

b. Explain the working of Lattice Modulator with neat waveform. 
 

6 L2 CO2 

c. × 500t is used to amplitude modulate a 
× 105t. Assume the modulation index as 0.2.  

Determine :  
i) Sideband frequencies

ii) Bandwidth required  
iii) Total power delivered to  

 

6 L3 CO2 

                                                                           OR 
Q.4 a. Explain the working of high level collector modulator with neat circuit 

diagram. 
 

7 L2 CO2 

b. With neat circuit diagram and waveform, explain the working of diode 
detector. 
 

8 L2 CO2 

c. Write a suitable code to generate an AM wave and to demodulation 
waveform and display its spectrum. 
 

5 L2 CO2 

1 of 2 

USN 
          BEC402 

Degree Examination, Degree Examination, 
Principles of Communication Systems Principles of Communication Systems 

                                                                                                                                                                                            

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Colevel , C: Course outcomes.   urse outcomes.   

Module Module –– 1
Define Conditional probability. Obtain the Baye’s rule.Define Conditional probability. Obtain the Baye’s rule.

tion and tion and A
process. List the properties of auto correlation process. List the properties of auto correlation 

Find the expected value and the variance of a Bernoulli Random variable Find the expected value and the variance of a Bernoulli Random variable 

otherwiseotherwise00

11xx
00xxP

                                                                                                                                                      
Define Cumulative Define Cumulative 

Central 

Explain the working of Lattice Explain the working of Lattice MM

distribution function. Describe its properties.distribution function. Describe its properties.

GaussianGaussian random process.random process.

Write a suitable code to generate probability density function of Write a suitable code to generate probability density function of 

Module – 2 2 
odulation. Obtain the odulation. Obtain the AM

wave both in time and frequency domain. wave both in time and frequency domain. 

odulator odulator 

× 1055t. Assume the modulation index as 0.2. t. Assume the modulation index as 0.2. 

Sideband frequenciesSideband frequencies
Bandwidth required Bandwidth required 
Total power delivered to Total power delivered to 

Explain the working of Lattice Explain the working of Lattice 

full question from each module.full question from each module.

uto covariance function of a random uto covariance function of a random 
function.function.

Find the expected value and the variance of a Bernoulli Random variable Find the expected value and the variance of a Bernoulli Random variable 

OR
distribution function. Describe its properties.distribution function. Describe its properties.

imit theorem as applied to imit theorem as applied to 

Write a suitable code to generate probability density function of Write a suitable code to generate probability density function of 

                                                                                                                                            
plitude plitude MModulation. Obtain the odulation. Obtain the 

wave both in time and frequency domain. wave both in time and frequency domain. 

Determine : Determine : 
i)i)

GaussianGaussian

signal and represent signal and represent 

with neat waveform.with neat waveform.

× 500t is used to amplitude modulate a × 500t is used to amplitude modulate a 
t. Assume the modulation index as 0.2. t. Assume the modulation index as 0.2. 

                                                                           
Explain the working of high level collector modulator with neat circuit Explain the working of high level collector modulator with neat circuit 

With neat circuit diagram and waveform, With neat circuit diagram and waveform, 

Write a suitable code to generate an AM wave and to demodulatWrite a suitable code to generate an AM wave and to demodulat
waveform and display its spectrum.waveform and display its spectrum.



BEC402 
                                                                      Module – 3  
Q.5 a. With neat diagram, explain the concept of FM with an IC voltage controlled 

oscillator. 
 

7 L2 CO3 

b. Explain the basic block diagram of PLL for demodulation of FM signal 
along with capture and lock range. 
 

8 L2 CO3 

c. The input to an FM receiver has an S/N of 2.8. The modulating frequency is 
1.5 KHz. The maximum permitted deviation is 4 KHz. What are  

i) The frequency deviation caused by the noise 
ii) Improved output S/N 

 

5 L3 CO3 

                                                                           OR 
Q.6 a. Describe the principle of frequency and phase modulation with relevant 

waveform. 
 

7 L2 CO3 

b. With neat diagram, explain the principle of Operation of super heterodyne 
receiver. 
 

8 L2 CO3 

c. Write a suitable code for generation and demodulation of FM wave and 
display its spectrum. 
 

5 L3 CO3 

                                                                      Module – 4  
Q.7 a. Explain the sampling process with mathematical expression and sketch the 

waveform for various sampling frequencies. 
 

7 L2 CO4 

b. With neat block diagram, explain the process of generation of pulse code 
modulation signal. 
 

8 L2 CO4 

c. Write a suitable code to generate raised cosine pulse signal. 
 

5 L3 CO5 

                                                                           OR 
Q.8 a. Explain the concept of Time Division multiplexing with block diagram. 

 
8 L2 CO4 

b. Explain the generation of pulse position modulation with neat waveform. 
 

7 L2 CO4 

c. Draw the line code waveform for a given data [01101001] 
i) Unipolar NRZ   ii) Polar NRZ         ii) Unipolar RZ    
iv) Bipolar RZ     v) Mancester code. 
 

5 L3 CO4 

                                                                      Module – 5  
Q.9 a. State and explain the Nyquist criteria for distortion less baseband 

transmission. 
 

7 L2 CO5 

b. Define Signal to Noise Ratio. Explain the different types of External and 
Internal noise. 
 

8 L2 CO5 

c. Develop a code to generate and plot eye diagram.
 

5 L3 CO5 

                                                                           OR 
Q.10 a. Define Inter Symbol Interference. Outline baseband binary data 

transmission system with neat block diagram and equations. 
8 L2 CO5 

b. Explain the concept of noise in cascaded stages with a diagram. Write Friss 
formula and mention its term. 
 

7 L2 CO5 

c. temperature of 31ºC. 
The received signal is at 89MHz with a bandwidth of 6 MHz. The received 
signal voltage of 8.3 noise figure of 
2.8dB. Find : i) Input noise power    ii) Input signal power    
iii) S/N in decibels  iv) Noise factor. 

5 L3 CO5 

                                                                      * * 2 of 2* * * 

With neat diagram, explain the concept of FM with an IC voltage controlled With neat diagram, explain the concept of FM with an IC voltage controlled 

Explain the basic block diagram of PLL for demodulation of FM sExplain the basic block diagram of PLL for demodulation of FM s

The input to an FM receiver has an S/N of 2.8. The modulating frequency is The input to an FM receiver has an S/N of 2.8. The modulating frequency is 
1.5 KHz. The maximum permitted deviation is 4 KHz. What are 1.5 KHz. The maximum permitted deviation is 4 KHz. What are 

The frequency deviation caused by the noiseThe frequency deviation caused by the noise

OROR
Describe the principle of frequency and phase modulation with relevant Describe the principle of frequency and phase modulation with relevant 

With neat diagram, explain the principle of With neat diagram, explain the principle of 

Write a suitable code for generation and demodulation of FM wave and Write a suitable code for generation and demodulation of FM wave and 
display its spectrum.display its spectrum.

                                                                                                                                            
Explain the sampling processExplain the sampling process
waveform for various sampling frequencies.waveform for various sampling frequencies.

With neat block diagram, explain the process of generation of pulse code With neat block diagram, explain the process of generation of pulse code 
modulation signal.
With neat block diagram, explain the process of generation of pulse code With neat block diagram, explain the process of generation of pulse code 

cosine pulse signal.cosine pulse signal.

Explain the concept of Time Division multiplexing with block diagram.Explain the concept of Time Division multiplexing with block diagram.

Explain the generation of pulse position modulation Explain the generation of pulse position modulation 

m for a gm for a giviven data [01101001]en data [01101001]
nipolar NRZ   ii) Polar NRZ         ii) Unipolar RZ   nipolar NRZ   ii) Polar NRZ         ii) Unipolar RZ   

iv) Bipolar RZ     v) Mancester code.iv) Bipolar RZ     v) Mancester code.

                                                                                                                                            Module Module 
State and explain the Nyquist criteria for distortion less baseState and explain the Nyquist criteria for distortion less base

NNoise oise RRatio. Explain the different type

Develop a code to generate and plot eDevelop a code to generate and plot e

Describe the principle of frequency and phase modulation with relevant Describe the principle of frequency and phase modulation with relevant 

peration of super peration of super 

Write a suitable code for generation and demodulation of FM wave and Write a suitable code for generation and demodulation of FM wave and 

4 4 
with mathematical expression and sketch the with mathematical expression and sketch the 

waveform for various sampling frequencies.waveform for various sampling frequencies.

With neat block diagram, explain the process of generation of pulse code With neat block diagram, explain the process of generation of pulse code 

Write a suitable code to generate raised Write a suitable code to generate raised 

                                                                                                                                                      
Explain the concept of Time Division multiplexing with block diagram.Explain the concept of Time Division multiplexing with block diagram.

Explain the generation of pulse position modulation Explain the generation of pulse position modulation 

Draw the line code wavefDraw the line code wavef
nipolar NRZ   ii) Polar NRZ         ii) Unipolar RZ   nipolar NRZ   ii) Polar NRZ         ii) Unipolar RZ   

iv) Bipolar RZ     v) Mancester code.iv) Bipolar RZ     v) Mancester code.

                                                                      
State and explain the Nyquist criteria for distortion less baseState and explain the Nyquist criteria for distortion less base
transmission.transmission.

Define Define 

Explain the concept of Time Division multiplexing with block diagram.Explain the concept of Time Division multiplexing with block diagram.

with neat waveform.with neat waveform.

en data [01101001]
nipolar NRZ   ii) Polar NRZ         ii) Unipolar RZ   nipolar NRZ   ii) Polar NRZ         ii) Unipolar RZ   

State and explain the Nyquist criteria for distortion less baseState and explain the Nyquist criteria for distortion less base

atio. Explain the different typeatio. Explain the different type

Develop a code to generate and plot eDevelop a code to generate and plot eyy

                                                                                                                                                      
Define Inter Symbol Interference. Outline baseband binary Define Inter Symbol Interference. Outline baseband binary 
transmission system with neat block diagram and equations.transmission system with neat block diagram and equations.

Explain the concept of noise in cascaded stages with a diagram. Write FriExplain the concept of noise in cascaded stages with a diagram. Write Fri
formula and mention its term.formula and mention its term.

The received signal is at 89MHz with a bandwidth of 6 MHz. The received The received signal is at 89MHz with a bandwidth of 6 MHz. The received 
voltage of 8.voltage of 8.

2.8dB. Find : i) Input noise power    ii) Input signal power   2.8dB. Find : i) Input noise power    ii) Input signal power   
iii) S/N in deiii) S/N in de

                                                                                                                                            



























































 

 

 
                     

Sixth Semester B.E./B.Tech. Degree Examination, June/July 2026 

Basic VLSI Design 
 
Time: 3 hrs.                                                                                                  Max. Marks: 100 
 

Note: Answer any FIVE full questions, choosing ONE full question from each module. 
 

1 
 

Module-1
a.    State and explain Moore’s Law, with a neat graph. (04 Marks) 
 

b. Illustrate the different regions of operation of an nMOS transistor with the help of neat 
diagram. (08 Marks) 

 

c. Draw the circuit of CMOS inverter and explain DC transfer characteristics. (08 Marks) 
 

OR 
2 a. With neat diagram, discuss any three non – ideal effect of MOSFET. (06 Marks) 

 

b. Explain the various steps in CMOS n – well process with necessary diagrams. (10 Marks) 
 

c. List the key fabrication steps in an n – well BiCMOS process. (04 Marks) 
 

Module-2 
3 a. Draw the stick diagram for the following CMOS logic. 

 i)     C)BA(                    ii)    2 input Nand Gate. (08 Marks) 
 

b. With necessary diagrams, explain Lambda based design rules for wires and contact cuts. 
  (06 Marks) 
 

c. Mention different types of MOSFET capacitances and explain the same with relevant 
equations and diagrams. (06 Marks) 

OR 
4 a. Draw the stick diagram of  D)CAB(  and estimate the area.  (08 Marks) 

 

b. Draw inverter layout and explain the Layout rules for transistors. (06 Marks) 
 

c. With equations, explain the calculations of inverter delay. (06 Marks) 
 

Module-3 
5 a. Define Scaling. Explain scaling factors with relevant equations. (10 Marks) 

 

b. Illustrate the design and data path of a 4 – bit arithmetic processor with neat diagram. 
  (10 Marks) 
 

OR 
6 a. Illustrate the design of a 4 – bit shifter. (10 Marks) 

b. Explain the implementation of ALU function with an Adder. (07 Marks) 
c. Explain Regularity taking an example. (03 Marks) 
 

1 of 2 

USN           21EC653 

Examination, Examination, 
Basic VLSI DesignBasic VLSI Design

hrs.                                                                                           hrs.                                                                                           

full questions, choosing full questions, choosing 

State and explain Moore’s Law, with a neat graphState and explain Moore’s Law, with a neat graph

Illustrate the different regions of operation of an nMOS transisIllustrate the different regions of operation of an nMOS transis

Draw the circuit of CMOS inverter and explain DC transfer characteristics.Draw the circuit of CMOS inverter and explain DC transfer characteristics.

With neat diagram, discuss any three non With neat diagram, discuss any three non 

Explain the various steps in Explain the various steps in 

List the key fabrication steps in an n 

well process with necessary diagramswell process with necessary diagrams

well BiCMOS process.well BiCMOS process.

2
Draw the stick diagram for the following CMOS logicDraw the stick diagram for the following CMOS logic

2 input Nand Gate.2 input Nand Gate.

With necessary diagrams, explain Lambda based design rules for wires and contact cutsWith necessary diagrams, explain Lambda based design rules for wires and contact cuts

Mention different types of MOSFET capacitances and explain the same with relevant Mention different types of MOSFET capacitances and explain the same with relevant 

Draw the stick diagram of  Draw the stick diagram of  ABAB((

Draw inverter layout and explain the Layout rules for transistorsDraw inverter layout and explain the Layout rules for transistors

With equations, explain the calculations of inverter delay.With equations, explain the calculations of inverter delay.

              Max. Marks:Max. Marks:

full question from each modulefull question from each module

Illustrate the different regions of operation of an nMOS transisIllustrate the different regions of operation of an nMOS transis

Draw the circuit of CMOS inverter and explain DC transfer characteristics.Draw the circuit of CMOS inverter and explain DC transfer characteristics.

OROR
With neat diagram, discuss any three non With neat diagram, discuss any three non – ideal effect of MOSFETideal effect of MOSFET

CMOS n CMOS n –– well process with necessary diagramswell process with necessary diagrams

List the key fabrication steps in an n List the key fabrication steps in an n 

Draw the stick diagram for the following CMOS logicDraw the stick diagram for the following CMOS logic

                                      ii)

With necessary diagrams, explain Lambda based design rules for wires and contact cutsWith necessary diagrams, explain Lambda based design rules for wires and contact cuts

Mention different types of MOSFET capacitances and explain the same with relevant Mention different types of MOSFET capacitances and explain the same with relevant 
equations and diagrams.equations and diagrams.

Draw the stick diagram of  Draw the stick diagram of  

Draw inverter layout and explain the Layout rules for transistorsDraw inverter layout and explain the Layout rules for transistors

With necessary diagrams, explain Lambda based design rules for wires and contact cutsWith necessary diagrams, explain Lambda based design rules for wires and contact cuts

Mention different types of MOSFET capacitances and explain the same with relevant Mention different types of MOSFET capacitances and explain the same with relevant 

and estimate the areaand estimate the area

Draw inverter layout and explain the Layout rules for transistorsDraw inverter layout and explain the Layout rules for transistors

With equations, explain the calculations of inverter delay.With equations, explain the calculations of inverter delay.

Explain scaling factors with relevant Explain scaling factors with relevant 

Illustrate the design and data path of a 4 Illustrate the design and data path of a 4 

Illustrate the design of a 4 Illustrate the design of a 4 
Explain the implementation of ALU function with an AdderExplain the implementation of ALU function with an Adder
Explain Regularity taking an example.Explain Regularity taking an example.
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Module-4 
7 a. What is Switch Logic? Explain how switch logic is formed from simple pass transistor and 

transmission gates. (08 Marks) 
 

b. Illustrate the 2 – input Nand gate design using nMOS , CMOS and BICMOS. (08 Marks) 
 

c. Write a short note on Placement and Routing. (04 Marks) 
 

OR 
8 a. Explain Pseudo nMOS logic giving a suitable example with relevant equations. (08 Marks) 

 

b. Illustrate the Dynamic CMOS implementation of a 3 – input NAND gate with a neat circuit 
diagram. (06 Marks) 

 

c. Explain the generic structure of FPGA with a neat diagram. (06 Marks) 
 

Module-5 
9 a. Discuss various System Timing Considerations that affect the performance and reliability of 

digital systems. (06 Marks) 
 

b. Compare the IT and 3T DRAM cell designs, with neat diagrams. (06 Marks) 
 

c. Discuss various fault models used in VLSI circuit and illustrate stuck – at, open and short 
circuit faults. (08 Marks) 

 
OR 

10 a. Explain the terms Observability , Controllability , Repeatability and Survivability in VLSI 
design for testability. (08 Marks) 

 

b. Explain the concept of Design for Testability (DFT) and discuss in detail the various DFT 
techniques with neat diagram. (12 Marks) 

 
  
 
 
 
 

* * * * *
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Explain how switch logic is formed from simple pass transistor and Explain how switch logic is formed from simple pass transistor and 

input Nand gate design using nMOS , CMOS and BICMOSinput Nand gate design using nMOS , CMOS and BICMOS

Write a short note on Placement and Routing.Write a short note on Placement and Routing.

Explain Pseudo nMOS logic giving a suitable example withExplain Pseudo nMOS logic giving a suitable example with

Illustrate the Dynamic CMOS implementation of a 3 Illustrate the Dynamic CMOS implementation of a 3 

Explain the generic structure of FPGA with a neat diagram.Explain the generic structure of FPGA with a neat diagram.

Discuss various System TDiscuss various System T
digital systemsdigital systems

Compare the IT and 3T DRAM cell designs, with neat diagramsCompare the IT and 3T DRAM cell designs, with neat diagramsCompare the IT and 3T DRAM cell designs, with neat diagramsCompare the IT and 3T DRAM cell designs, with neat diagrams

Discuss various fault models used in VLSI circuit and illustrate stuck Discuss various fault models used in VLSI circuit and illustrate stuck 

OR
Explain the terms Observability , Controllability , Repeatability and Survivability in VLSI Explain the terms Observability , Controllability , Repeatability and Survivability in VLSI 

Explain the concept of Design for Testability (DFT) and discuss in detail theExplain the concept of Design for Testability (DFT) and discuss in detail the

input Nand gate design using nMOS , CMOS and BICMOSinput Nand gate design using nMOS , CMOS and BICMOS

Explain Pseudo nMOS logic giving a suitable example with relevant equationsrelevant equations

–– input NAND gate with a neat circuit input NAND gate with a neat circuit 

Explain the generic structure of FPGA with a neat diagram.Explain the generic structure of FPGA with a neat diagram.

ModuleModule--55
iming Considerations that affect the performance and reliability of iming Considerations that affect the performance and reliability of 

Compare the IT and 3T DRAM cell designs, with neat diagramsCompare the IT and 3T DRAM cell designs, with neat diagrams

Discuss various fault models used in VLSI circuit and illustrate stuck Discuss various fault models used in VLSI circuit and illustrate stuck 

Explain the terms Observability , Controllability , Repeatability and Survivability in VLSI Explain the terms Observability , Controllability , Repeatability and Survivability in VLSI 
design for testabilitydesign for testability..

Explain the concept of Design for Testability (DFT) and discuss in detail theExplain the concept of Design for Testability (DFT) and discuss in detail the
techniques with neat diagramtechniques with neat diagram

– at, open 

Explain the terms Observability , Controllability , Repeatability and Survivability in VLSI Explain the terms Observability , Controllability , Repeatability and Survivability in VLSI 

Explain the concept of Design for Testability (DFT) and discuss in detail theExplain the concept of Design for Testability (DFT) and discuss in detail the

* * * * ** * * * *



 

              
            

Sixth Semester B.E./B.Tech. Degree Examination, June/July 2026 
Embedded System Design

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                      

                  Module – 1 M L C 
Q.1 a. Explain classification of Embedded System. 

 
10 L1 CO1 

b. Answer the following : 
i)    Compare RISC and CISC. 
ii)   Microprocessor V/S Microcontroller. 

10 L2 CO1 

                                                                           OR 
Q.2 a. Explain the following Embedded system components : 

i)    LED          ii)   7 Seg Display          iii)   Relay       iv)   Buzzer. 
 

10 L1 CO1 

b. Explain I2C Communication Interface with suitable block diagram and 
explain steps followed for Communication / Data transfer. 
 

10 L1 CO1 

                                                                      Module – 2  
Q.3 a. Explain the characteristics and quality attributes of Embedded Systems. 

 
10 L1 CO2 

b. Explain Data flow graph and Control data flow graph models in Embedded 
System Design. 
 

10 L2 CO2 

                                                                           OR 
Q.4 a. Write a block schematic of Embedded firmware design (Assembly 

language based) and development and explain operation of related 
software’s Involved. 
 

10 L1 CO2 

b. With FSM model, explain the design and operation of automatic tea / 
coffee vending machine.
 

10 L2 CO2 

                                                                      Module – 3  
Q.5 a. Define Process. Explain in detail Process state transition , States , Process 

control block. 
 

10 L1 CO3 

b. i)    Explain Preemptive scheduling.
ii)   Determine average turnaround time and average waiting time if process 
P1, P2 , P3 with estimated completion time of 1.2 , 6 , 7 millisecond enter 
ready queue together and later P4 with a completion time of 2 m sec enters 
ready queue afrer 2 msec.
 

10 L2 CO3 

                                                                           OR 
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Degree Examination, Degree Examination, 
Embedded System DesignEmbedded System Design

                                                                                                                                                                              

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONE
level , C: Course outcomes.   level , C: Course outcomes.   

Module Module – 1
Explain classification of Embedded System.Explain classification of Embedded System.

i)    Compare RISC and CISC.i)    Compare RISC and CISC.
ii)   Microprocessor V/S Microcontroller.ii)   Microprocessor V/S Microcontroller.

                                                                                                                                                      
Explain the following Embedded system components :Explain the following Embedded system components :

      ii)   7 Seg Display     ii)   7 Seg Display     

Explain I2C Explain I2C Communication Interface with suitable block diagram and Communication Interface with suitable block diagram and 
explain steps followed for Communication / Data transferexplain steps followed for Communication / Data transfer

Communication Interface with suitable block diagram and Communication Interface with suitable block diagram and 
explain steps followed for Communication / Data transferexplain steps followed for Communication / Data transfer..

attributes of Embedded Systems.attributes of Embedded Systems.

data flow graph models in Embedded data flow graph models in Embedded 

OROR
Embedded firmware design (Assembly Embedded firmware design (Assembly 

language based) and development and explain operation of related language based) and development and explain operation of related 

With FSM model, explain the design and operation of automatic tea / With FSM model, explain the design and operation of automatic tea / 
coffee vending machine.coffee vending machine.

                                                                                                                                            
Define Process. Explain in detail Process state transition , States , Process Define Process. Explain in detail Process state transition , States , Process 
control block.control block.

full question from each module.full question from each module.

Explain the following Embedded system components :Explain the following Embedded system components :
iii)   Relay   iii)   Relay   

Communication Interface with suitable block diagram and Communication Interface with suitable block diagram and 
explain steps followed for Communication / Data transferexplain steps followed for Communication / Data transfer

                                                                                                                                            Module Module 
Explain the characteristics and quality Explain the characteristics and quality 

Explain Data flow graph and Control Explain Data flow graph and Control 

                                                                                                                                                      
Write a block schematic ofWrite a block schematic of
language based) and development and explain operation of related language based) and development and explain operation of related 
software’ssoftware’s Involved.Involved.

With FSM model, explain the design and operation of automatic tea / With FSM model, explain the design and operation of automatic tea / 
coffee vending machine.coffee vending machine.

i)    Explain Preemptive scheduling.i)    Explain Preemptive scheduling.
ii)   Determine average turnaround time and average waiting time if process ii)   Determine average turnaround time and average waiting time if process 
P1, P2 , P3 with estimated completion time of 1.2 , 6 , 7 millisecond enter P1, P2 , P3 with estimated completion time of 1.2 , 6 , 7 millisecond enter 
ready queue together and later P4 with a completion time of 2 m sec enters ready queue together and later P4 with a completion time of 2 m sec enters 

attributes of Embedded Systems.attributes of Embedded Systems.

data flow graph models in Embedded data flow graph models in Embedded 

Embedded firmware design (Assembly Embedded firmware design (Assembly 
language based) and development and explain operation of related language based) and development and explain operation of related 

With FSM model, explain the design and operation of automatic tea / With FSM model, explain the design and operation of automatic tea / 

Module Module –
Define Process. Explain in detail Process state transition , States , Process Define Process. Explain in detail Process state transition , States , Process 

ready queue afrer 2 msec.ready queue afrer 2 msec.

                                                                           



BEC/BTE/BVL601

Q.6 a. Explain the following Task Communication techniques  : 
i)    Mailbox         ii)   Queuing       iii)   Signaling. 
 

10 L1 CO3 

b. Explain the concept of deadlock with a neat diagram. Mention the different 
conditions which favours a deadlock situation. 
 

10 L2 CO3 

                                                                      Module – 4  
Q.7 a. Explain ARM based embedded device with suitable block diagram. 

 
10 L1 CO4 

b. Explain following with respect to  ARM Processor : 
i)      Program status register 
ii)     Processor modes 
iii)    Registers. 
 

10 L1 CO4 

                                                                           OR 
Q.8 a. Explain ARM core data flow model with suitable block diagram. 

 
10 L1 CO4 

b. With neat block diagram, explain Embedded system software and functions 
of each software blocks. 
 

10 L1 CO4

Module – 5 
Q.9 a. Explain following instructions with suitable examples : 

i)     BLX            ii)   RRX          iii)    BIC         iv)    TST. 
 

10 L2 CO5 

b. Write a program to arrange a series of 32 bit numbers in ascending order. 
 

10 L2 CO5 

                                                                           OR 
Q.10 a. Explain following instruction with suitable example : 

i)     MLA            ii)    ORR             iii)    ROR           iv)    MVM
10 L2 CO5 

b. Write a C program to display Hex digit O – F on 7 segment LED interface 
with suitable interfacing diagram. 
 

10 L2 CO5 

                                                                       
 
 
 
 
 
 

 
* * * * * 
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Explain the following Task Communication techniques  :Explain the following Task Communication techniques  :
ii)   Queuing       iii)   Signaling.ii)   Queuing       iii)   Signaling.

Explain the concept of deadlock with a neat diagram. Mention the different Explain the concept of deadlock with a neat diagram. Mention the different 
conditions which favours a deadlock situation.conditions which favours a deadlock situation.

Module Module – 4 
Explain ARM based embedded device with suitable block diagram.Explain ARM based embedded device with suitable block diagram.

Explain following with respect to  ARM Processor :Explain following with respect to  ARM Processor :
i)      Program status registeri)      Program status register

                                                                                                                                                      
Explain ARM core data flow model with suitable block diagram.Explain ARM core data flow model with suitable block diagram.

With neat block diagram, explain Embedded With neat block diagram, explain Embedded 
of each software blocks.of each software blocks.

Write a C program to display Hex digit O Write a C program to display Hex digit O 

Explain following instructions with suitable examples :Explain following instructions with suitable examples :
iii)    BIC         iv)    TST.iii)    BIC         iv)    TST.

to arrange a series of 32 bit numbers in ascending order.to arrange a series of 32 bit numbers in ascending order.

OROR
with suitable example :with suitable example :

i)     MLA            ii)    ORR             iii)    ROR           iv)    MVMi)     MLA            ii)    ORR             iii)    ROR           iv)    MVM

with suitable interfacing diagram.with suitable interfacing diagram.

                                                                                                                                            

Write a C program to display Hex digit O Write a C program to display Hex digit O 

Explain the concept of deadlock with a neat diagram. Mention the different 

Explain ARM based embedded device with suitable block diagram.Explain ARM based embedded device with suitable block diagram.

Explain ARM core data flow model with suitable block diagram.Explain ARM core data flow model with suitable block diagram.

With neat block diagram, explain Embedded With neat block diagram, explain Embedded 

Module Module 
Explain following instructions with suitable examples :Explain following instructions with suitable examples :
i)     BLX            ii)   RRX          i)     BLX            ii)   RRX          iii)    BIC         iv)    TST.

to arrange a series of 32 bit numbers in ascending order.to arrange a series of 32 bit numbers in ascending order.

                                                                                                                                                      
Explain following instruction Explain following instruction 
i)     MLA            ii)    ORR             iii)    ROR           iv)    MVMi)     MLA            ii)    ORR             iii)    ROR           iv)    MVM

with suitable interfacing diagram.with suitable interfacing diagram.

                                                                                                                                            

to arrange a series of 32 bit numbers in ascending order.to arrange a series of 32 bit numbers in ascending order.

i)     MLA            ii)    ORR             iii)    ROR           iv)    MVMi)     MLA            ii)    ORR             iii)    ROR           iv)    MVM

F on 7 segment LED interface F on 7 segment LED interface 



 

              
            

Sixth Semester B.E./B.Tech. Degree Examination, June/July 2026 
Microcontrollers and Embedded System

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                    2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                      

                  Module – 1 M L C 
Q.1 a. Explain four major rules used to implement RISC philosophy and why 

ARM instruction set is most suitable for Embedded Applications. 
10 L2 CO1 

b. Explain ARM core dataflow Model. 
 

10 L2 CO1 

                                                                           OR 
Q.2 a. Explain various fields in the current program status register. 

 
6 L2 CO1 

b. Explain different operating modes of ARM processor. 
 

6 L2 CO1 

c. Discuss the following with diagram  : 
i)    Von Neumann Architecture with cache 
ii)   Harvard Architecture with TCM.
 

8 L2 CO1 

                                                                      Module – 2  
Q.3 a. Briefly explain the different Load – Store Instruction Categories used with 

ARM. 
 

10 L2 CO1 

b. Write an Assembly language program to find the square of a number          
(1 to 10) using look – up table. 
 

10 L3 CO2 

                                                                           OR 
Q.4 a. Explain different Data Processing Instructions in ARM. 

 
10 L1 CO2 

b. Write an assembly language program to find the largest / smallest number 
in an array of 32 numbers. 
 

10 L3 CO2 

                                                                      Module – 3  
Q.5 a. What is an Embedded System? Differentiate between general purpose 

computing system and embedded system. 
 

10 L1 CO4 

b. Briefly describe the classification of Embedded system. 
 

10 L2 CO4 

                                                                           OR 
Q.6 a. List and explain any 5 purposes of Embedded System with examples. 

  
10 L2 CO4 

b. With a neat diagram, explain the interfacing of stepper motor through the 
driver circuit to microcontroller. 
  

10 L2 CO3 

1 of 2  
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Degree Examination, Degree Examination, 
Microcontrollers and Embedded SystemMicrocontrollers and Embedded System

                                                                                                                                                                                          

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONE
level , C: Course outcomes.   level , C: Course outcomes.   

Module Module – 1
Explain four major rules used to implement RISC philosophy and why Explain four major rules used to implement RISC philosophy and why 
ARM instruction set is most suitable for Embedded Applications.ARM instruction set is most suitable for Embedded Applications.

core dataflow core dataflow MModel.

                                                                                                                                                      
Explain various fields in the current program status registerExplain various fields in the current program status register

Explain different operating modes of ARM processorExplain different operating modes of ARM processor

Discuss the following with diagram  :Discuss the following with diagram  :
i)    Von i)    Von NeumannNeumann
ii)   Harvard Architecture with TCM.

Store Instruction Categories used with Store Instruction Categories used with 

Write an Assembly language program to find the square of a number          Write an Assembly language program to find the square of a number          

                                                                                                                                                      OROR
Explain different Data Processing Instructions in ARM.Explain different Data Processing Instructions in ARM.

Write an assembly language program to find the largest / smallest number Write an assembly language program to find the largest / smallest number 
in an array of 32 numbers.in an array of 32 numbers.

                                                                                                                                            
What is an Embedded System? Differentiate between general purpose What is an Embedded System? Differentiate between general purpose 
computing system and embedded system.computing system and embedded system.

full question from each module.full question from each module.

Explain four major rules used to implement RISC philosophy and why Explain four major rules used to implement RISC philosophy and why 
ARM instruction set is most suitable for Embedded Applications.ARM instruction set is most suitable for Embedded Applications.

Explain various fields in the current program status registerExplain various fields in the current program status register

Explain different operating modes of ARM processorExplain different operating modes of ARM processor

Discuss the following with diagram  :Discuss the following with diagram  :
Architecture with cacheArchitecture with cache

ii)   Harvard Architecture with TCM.ii)   Harvard Architecture with TCM.

                                                                                                                                            
Briefly explain the differentBriefly explain the different Load Load 

Write an Assembly language program to find the square of a number          Write an Assembly language program to find the square of a number          
(1 to 10) using look (1 to 10) using look 

                                                                                                                                                      
Explain different Data Processing Instructions in ARM.Explain different Data Processing Instructions in ARM.

Write an assembly language program to find the largest / smallest number Write an assembly language program to find the largest / smallest number 
in an array of 32 numbers.in an array of 32 numbers.

Store Instruction Categories used with Store Instruction Categories used with 

Write an Assembly language program to find the square of a number          Write an Assembly language program to find the square of a number          

Explain different Data Processing Instructions in ARM.Explain different Data Processing Instructions in ARM.

Write an assembly language program to find the largest / smallest number Write an assembly language program to find the largest / smallest number 

Module Module –
What is an Embedded System? Differentiate between general purpose What is an Embedded System? Differentiate between general purpose 
computing system and embedded system.computing system and embedded system.

classification of Embedded system.classification of Embedded system.

                                                                                                                                                      
List and explain any 5 purposes of Embedded System with examples.List and explain any 5 purposes of Embedded System with examples.

With a neat diagram, explain the With a neat diagram, explain the 
driver circuit to microcontroller.driver circuit to microcontroller.
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                                                                      Module – 4  
Q.7 a. Explain the Operational and Non - operational Quality attributes of an 

Embedded system. 
 

10 L2 CO4 

b. Explain characteristic of Embedded System. 
 

6 L2 CO4 

c. Explain different communication buses used in Automative applications. 
  

4 L2 CO4 

                                                                           OR 
Q.8 a. Explain the fundamental issues in Hardware Software Co – design. 

 
10 L2 CO5 

b. Design FSM Model for Automatic seat belt warning system and FSM 
model for Automatic TEA vending machine. 
 

10 L3 CO5 

                                                                      Module – 5  
Q.9 a. With a neat diagram, explain Operating system architecture. 

 
10 L2 CO5 

b. Explain Multiprocessing , Multitasking and Multi programming. 
 

10 L2 CO5 

                                                                           OR 
Q.10 a. Define Process. Explain in detail the structure , memory organization and 

state transition of the process. 
 

10 L2 CO5 

b. Explain  :  i)  Deadlock        ii)   Message passing. 
 

10 L2 CO5 

                                                                       
 
 
 
 

 
 
 
 
 
 

* * * * * 
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operational Quality attributes of an operational Quality attributes of an 

Explain different communication buses used in Automative applications.Explain different communication buses used in Automative applications.

OROR
Explain the fundamental issues in Hardware Software Co Explain the fundamental issues in Hardware Software Co 

odel for Automatic seat belt warning system and FSM odel for Automatic seat belt warning system and FSM 
model for Automatic TEA model for Automatic TEA vevennding ding 

                                                                                                                                            
With a neat diagram, explain Operating system architecture.With a neat diagram, explain Operating system architecture.

Explain Multiprocessing , Multitasking and Multi programming.Explain Multiprocessing , Multitasking and Multi programming.

                                                                                                                                                      
Define Process. Explain in detail the structure , memory organization and Define Process. Explain in detail the structure , memory organization and 
state transition of the process.
Define Process. Explain in detail the structure , memory organization and Define Process. Explain in detail the structure , memory organization and 

ii)   Message passing.ii)   Message passing.

Explain different communication buses used in Automative applications.Explain different communication buses used in Automative applications.

design.design.

odel for Automatic seat belt warning system and FSM odel for Automatic seat belt warning system and FSM 

With a neat diagram, explain Operating system architecture.With a neat diagram, explain Operating system architecture.

Explain Multiprocessing , Multitasking and Multi programming.Explain Multiprocessing , Multitasking and Multi programming.

OROR
Define Process. Explain in detail the structure , memory organization and Define Process. Explain in detail the structure , memory organization and 

Explain  :  i)  Deadlock        Explain  :  i)  Deadlock        ii)   Message passing.ii)   Message passing.

                                                                                                                                            

* * * * *





















 

              
            

Seventh Semester B.E./B.Tech. Degree Examination, June/July 2026 
Microwave Engineering and Antenna Theory 

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
2. M : Marks , L: Bloom’s level , C: Course outcomes.   

 
                  Module – 1 M L C 

Q.1 a. Explain the typical microwave system with a neat block diagram. 
 
 

4 L2 CO1,2 

b. With the help of a functional block diagram, explain the construction and 
mode of working of a GUNN diode. 
 
 

6 L2 CO1,2 

c. Derive Transmission line equations in Voltages and current forms. 
 
 

10 L3 CO1,2 

                                                                           OR 
Q.2 a. Discuss the salient features of Transferred Electron Devices. 

 
 

4 
 

L2 CO1,2 

b. A transmission line has the following parameter :  

 

f = 1 GHz, L = 8nH/m, C = 0.23pF 

Calculate  : 

i) Characteristics impedance     

ii) Propagation constant. 

 

 

10 L3 CO1,2 

c. Explain the standing waves with neat wave forms. 
 
 

6 L2 CO1,2 

                                                                      Module – 2  
Q.3 a. State and explain the properties of S-matrix representation of multiport 

networks. 

 

4 L2 CO2,3 

b. Derive the S-matrix for  E-plane Tee and magic Tee. 
 
 

10 L3 CO2,3 

c. What are Attenuators? Explain the principle and working of precision 
type variable attenuator. 
 
 

6 L2 CO2,3 
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Degree Examination, Degree Examination, 
Microwave Engineering and Antenna Theory Microwave Engineering and Antenna Theory 

hrs.                                                                                                hrs.                                                                                                

Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
C: Course outcomes.   C: Course outcomes.   

Module Module –– 11
Explain the typical microwave system with a neat block diagram.Explain the typical microwave system with a neat block diagram.

With the help of a functional block diagram, explain the construction and With the help of a functional block diagram, explain the construction and 
mode of working of a GUNN diode.mode of working of a GUNN diode.

Derive Transmission line equations in Voltages and current forms.Derive Transmission line equations in Voltages and current forms.

                                                                                                                                                      
Discuss the salient features of Transferred Electron Devices.Discuss the salient features of Transferred Electron Devices.

Explain the standing waves with neat Explain the standing waves with neat 

Discuss the salient features of Transferred Electron Devices.Discuss the salient features of Transferred Electron Devices.

A transmission line has the following parameter : A transmission line has the following parameter : 

                                                                                                                                            
State and explain the properties of SState and explain the properties of S

Explain the standing waves with neat Explain the standing waves with neat 

full question from each module.full question from each module.

Explain the typical microwave system with a neat block diagram.Explain the typical microwave system with a neat block diagram.

With the help of a functional block diagram, explain the construction and With the help of a functional block diagram, explain the construction and 

Derive Transmission line equations in Voltages and current forms.Derive Transmission line equations in Voltages and current forms.

OROR
Discuss the salient features of Transferred Electron Devices.Discuss the salient features of Transferred Electron Devices.

A transmission line has the following parameter : A transmission line has the following parameter : 

f = 1 GHz, L = 8nH/m, C = 0.23pFf = 1 GHz, L = 8nH/m, C = 0.23pF

Characteristics impedance    Characteristics impedance    

Propagation constant.Propagation constant.

wave formwave form

Module Module 
State and explain the properties of SState and explain the properties of S

matrix for  Ematrix for  E-plane Tee and magic Tee.plane Tee and magic Tee.

What are Attenuators? Explain the principle What are Attenuators? Explain the principle 
type variable attenuator.type variable attenuator.
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                                                                           OR 
Q.4 a. Explain Circulator and Isolators in Microwave Devices. 

 
4 L2 CO2,3 

b. What are the characteristics of Magic Tee? And explain any 2 
applications of magic tee. 
  

6 L3 CO2,3 

c. A 20 mW signal is fed into one of the collinear (port -1) of lossless             
H-plane T junction. Calculate the power delivered through each port 
when other ports are terminated in matched load. 
 

10 L3 CO2,3 

                                                                      Module – 3  
Q.5 a. Discuss the Microstrip operation along with a neat schematic and its 

characteristics impedance expression. 
 

10 L2 CO4 

b. Explain the operation of parallel strip line along with a neat diagram. 
Write down the expression for characteristics imp. 
 

10 L2 CO4 

                                                                           OR 
Q.6 a. State and prove Friss transmission equation. 

 
10 L2 CO4 

b. Discuss and Interpret on Antenna field zones. 
 

10 L2 CO4 

                                                                      Module – 4  
Q.7 a. State and explain the power theorem and its application to an isotropic 

source.
 

4 L2 CO5 

b. Derive field expression of two isotropic point sources of same amplitude 
and phase. 
 

8 L3 CO5 

c. Derive an expression for radiation resistance of short electric Dipole. 
 

8 L3 CO5 

OR
Q.8 a. Distinguish between End fire array and Broad side array. 

 
4 L2 CO5 

b. Derive an array factor expression in case of linear array of ‘n’ isotropic 
point source of equal amplitude and spacing. 
 

8 L3 CO5 

c. Starting form electric and magnetic field potential, obtain the far-field 
component for a short dipole. 
 

8 L3 CO5 

Module – 5 
Q.9 a. Derive an expression for radiation resistance of a small loop antenna. 

 
12 L3 CO5 

b. Explain different types of horn antennas with diagrams. 
 

8 L2 CO5 

                                                                           OR 
Q.10 a. Explain the constructional details for following antennas :  

i) Horn antenna   ii) Parabolic reflector. 
 

8 L2 CO5 

b. Derive the far field expression for small loop antenna. 
 

12 L3 CO5 

* * * * * 
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And explain any 2 And explain any 2 

A 20 mW signal is fed into one of the collinear (pA 20 mW signal is fed into one of the collinear (p
Calculate the power delivered through each pCalculate the power delivered through each p

rts are terminated in matched load.rts are terminated in matched load.

Module Module –– 3 
operation along with a neat schematic and its operation along with a neat schematic and its 

characteristics impedance expression.characteristics impedance expression.

n the operation of parallel strin the operation of parallel stri
Write down the expression for characteristics imp.Write down the expression for characteristics imp.

                                                                                                                                                      
State and prove Friss transmission equation.State and prove Friss transmission equation.

Discuss and Interpret on Antenna field zones.Discuss and Interpret on Antenna field zones.

                                                                                                                                            
State and explain the power theorem and its application to an isotropic State and explain the power theorem and its application to an isotropic State and explain the power theorem and its application to an isotropic State and explain the power theorem and its application to an isotropic 

Derive field expression of two isotropic point sources of same Derive field expression of two isotropic point sources of same 

Derive an expression for radiation resistance of short electric Dipole.Derive an expression for radiation resistance of short electric Dipole.

OROR
fire array and fire array and Broad 

Derive an array factor expression in case of linear array of ‘n’ isotropic Derive an array factor expression in case of linear array of ‘n’ isotropic 
point source of equal amplitude and spacing.point source of equal amplitude and spacing.

Starting form electric and magnetic field potential, obtain the farStarting form electric and magnetic field potential, obtain the far
component for a short component for a short dipole.dipole.

Derive an expression for radiation resistance of a small loop antenna.Derive an expression for radiation resistance of a small loop antenna.

ort 

operation along with a neat schematic and its operation along with a neat schematic and its 

p line along with a neat diagram. p line along with a neat diagram. 

Discuss and Interpret on Antenna field zones.Discuss and Interpret on Antenna field zones.

Module Module ––
State and explain the power theorem and its application to an isotropic State and explain the power theorem and its application to an isotropic 

Derive field expression of two isotropic point sources of same Derive field expression of two isotropic point sources of same 

Derive an expression for radiation resistance of short electric Dipole.Derive an expression for radiation resistance of short electric Dipole.

Distinguish between Distinguish between 

Derive an array factor expression in case of linear array of ‘n’ isotropic Derive an array factor expression in case of linear array of ‘n’ isotropic 
point source of equal amplitude and spacing.point source of equal amplitude and spacing.

Starting form electric and magnetic field potential, obtain the farStarting form electric and magnetic field potential, obtain the far
component for a short component for a short 

amplitude amplitude 

Derive an expression for radiation resistance of short electric Dipole.Derive an expression for radiation resistance of short electric Dipole.

array.array.

Derive an array factor expression in case of linear array of ‘n’ isotropic Derive an array factor expression in case of linear array of ‘n’ isotropic 

Starting form electric and magnetic field potential, obtain the farStarting form electric and magnetic field potential, obtain the far

Module Module 
Derive an expression for radiation resistance of a small loop antenna.Derive an expression for radiation resistance of a small loop antenna.

of horn antennas with diagrams.of horn antennas with diagrams.

                                                                                                                                                      
Explain the constructionExplain the constructional
i) Horn antenna   ii) Parabolic reflector.i) Horn antenna   ii) Parabolic reflector.

Derive the far field expression for small Derive the far field expression for small 

                                                                                                                                              



              
            

 

Seventh Semester B.E./B.Tech. Degree Examination, June/July 2026 
Wireless Communication Systems     

 
Time: 3 hrs.                                                                                                Max. Marks: 100 
 

          Note: 1. Answer any FIVE full questions, choosing ONE full question from each module. 
                               2. M : Marks , L: Bloom’s level , C: Course outcomes.    
                               
 

                  
                           Module – 1 

 

M L C 

Q.1 a. Define wireless communication systems. Explain Rayleigh fading wireless 
channels.  
 

10 L2 CO1 

b. Explain basic of wireless channel modelling. 
 

10 L2 CO1 

OR 
 

Q.2 a. Explain the Doppler impact and Doppler fading on wireless channel. 
 

10 L2 CO1 

b. Describe in detail the concept of coherence time.  
 

10 L2 CO1 

                                                                      

Module – 2 

Q.3 a. Explain the correlation properties of random CDMA spreading sequences.  10 L2 CO2 

b. Describe CDMA mechanism with relevant mathematical expressions.  
 

10 L3 CO2 

OR 
 

Q.4 a. Describe in detail MIMO – DFDM. 
 

10 L2 CO2 

b. Explain the working of single carrier frequency division multiple access 
using relevant equations. List the advantages of CDMA. 
 

10 L2 CO2 

                                                                    

Module – 3 

Q.5 a. Describe the first generation cellular system in wireless communication 
cellular technologies. Explain key characteristics and standards.  

10 L2 CO3 

b. Describe the working of orthogonal frequency division multiple access. 
 

10 L2 CO3 

OR 
 

Q.6 a. With neat block diagram, explain the working of GSM system architecture. 
 

10 L3 CO3 

b. Explain 2G digital cellular systems. 
 

10 L2 CO3 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing 
level , C: Course outcomes.   level , C: Course outcomes.   

                                  
                                                      Module Module 

Define wireless communication systems. Explain Rayleigh fading wireless Define wireless communication systems. Explain Rayleigh fading wireless 

Explain basic of wireless channel modelling. Explain basic of wireless channel modelling. 

Explain the Doppler impact and Doppler fading on wireless channel.Explain the Doppler impact and Doppler fading on wireless channel.

Describe in detail the concept of coherence time. Describe in detail the concept of coherence time. 

22

Explain the correlation properties of random CDMA Explain the correlation properties of random CDMA 

Describe CDMA mechanism with relevant mathematical expressions. Describe CDMA mechanism with relevant mathematical expressions. 

OROR

DFDM.DFDM.

Explain the working of single carrier frequency division multiple access Explain the working of single carrier frequency division multiple access 
equations. List the advantages of CDMA.equations. List the advantages of CDMA.

                                                                                                                                        

Describe the first generation Describe the first generation 

full question from each module.full question from each module.

Define wireless communication systems. Explain Rayleigh fading wireless Define wireless communication systems. Explain Rayleigh fading wireless 

OROR

Explain the Doppler impact and Doppler fading on wireless channel.Explain the Doppler impact and Doppler fading on wireless channel.

Describe in detail the concept of coherence time. Describe in detail the concept of coherence time. 

                                                                     

Explain the correlation properties of random CDMA Explain the correlation properties of random CDMA 

Describe CDMA mechanism with relevant mathematical expressions. Describe CDMA mechanism with relevant mathematical expressions. 

Describe in detail MIMO Describe in detail MIMO 

Explain the working of single carrier frequency division multiple access Explain the working of single carrier frequency division multiple access 
using using relevantrelevant

dingding sequences. sequences. 

Describe CDMA mechanism with relevant mathematical expressions. Describe CDMA mechanism with relevant mathematical expressions. 

Explain the working of single carrier frequency division multiple access Explain the working of single carrier frequency division multiple access 
equations. List the advantages of CDMA.equations. List the advantages of CDMA.

Module Module 

Describe the first generation Describe the first generation cellularcellular
. Explain key characteristics and. Explain key characteristics and

the working of orthogonal frequency division multiple access.the working of orthogonal frequency division multiple access.

With neat block diagram, explain the working of GSM system architecture.With neat block diagram, explain the working of GSM system architecture.

Explain 2G digital celluExplain 2G digital cellu
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Module – 4 

Q.7 a. With relevant mathematical expressions, describe the MIMO system model 
using neat sketches wherever necessary. 
 

10 L2 CO4 

b. Write a note on MIMO Beam forming.  
 

10 L2 CO4 

 
OR 

 
Q.8 a. Explain singular value decomposition of MIMO channel.  10 L3 CO4 

b. Describe in detail the concepts of SVD and MIMO capacity.  
 

10 L3 CO4 

                                                                    

Module – 5 

Q.9 a. With neat block diagram, describe the working principle Of Radio Interface 
Architecture. 
 

10 L2 CO4 

b. Explain Uplink SC-FDMA Radio Resources allocation.  
 

10 L2 CO4 

 
OR 

 
Q.10 a. Describe LTE design principles and network architecture along with its 

features and advantages.  
 

10 L2 CO3 

b. Explain Downlink OFDMA Radio resources. 
 
 

10 L2 CO3 

* * * * * 
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With relevant mathematical expressions, describe the MIMO system model With relevant mathematical expressions, describe the MIMO system model 

OROR

Explain singular value decomposition of MIMO channel. Explain singular value decomposition of MIMO channel. 

Describe in detail the conceptsDescribe in detail the concepts

                                                                                                                                        

With neat block diagram, describe the working principle With neat block diagram, describe the working principle 
Architecture.Architecture.

Of Radio Interface Of Radio Interface 

adio Resources allocation. adio Resources allocation. 

OR

Describe LTE design principles and network architecture along with its Describe LTE design principles and network architecture along with its 

A Radio resources. A Radio resources. Explain Downlink OFDExplain Downlink OFD

Explain singular value decomposition of MIMO channel. 

MIMO MIMO capacitycapacity

Module Module –– 55

With neat block diagram, describe the working principle With neat block diagram, describe the working principle 

FDMA RFDMA Radio Resources allocation. adio Resources allocation. 

Describe LTE design principles and network architecture along with its Describe LTE design principles and network architecture along with its 
features and advantages. features and advantages. 
Describe LTE design principles and network architecture along with its Describe LTE design principles and network architecture along with its 

* * * * ** * * * *








