








 

              
            

Third Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Digital System Design Using Verilog

 

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 the following :  

i) Canonical SOP  
ii) Canonical POS 

iii) Essential Prime Implicant (EPI) 
iv) Prime Implicant (PI) 
v) Min term and Max term with a table of two input variable 

representation 
 

10 L1 CO1 

b. Using Quine Mccluskey method and PI reduction table, determine the 
minimal SOP expression for the following function.  
Y = f (a, b, c, d) = (1, 2, 3, 5, 9, 12, 14, 15) + d(4, 8, 11) 
 

10 L3 CO1 

                                                                           OR 
Q.2 a. Explain the procedure to place SOP and POS equations into canonical form 

convert the following equations into canonical forms  
i) T = f(a, b, c) = (a + b') (b' + c) 

ii) G = f(w, x, y, z) = w'x + yz' 
 

10 L3 CO1 

b. Solve the given functions using Kamangh Map  
i) F = f(w, x , y, z) = (0, 7, 8, 9, 10, 12) + d (2, 5, 13) 

ii) G = f(a, b, c, d) =  (0, 4, 5, 7, 8, 9, 11, 12, 13, 15) 
Also identify the prime implicants. 
 

10 L3 CO1 

                                                                      Module – 2  
Q.3 a. Implement the function using multiplexers  

i) f(x, y, z) = m(0, 2, 3, 5) using 4 × 1 multiplexer  
ii) f(w, x, y, z) = m (0, 1, 5, 6, 7, 9, 12, 15) using 8 × 1 multiplexer. 

 

10 L2 CO2 

b. Explain the concept of carry look ahead adder with related equation and 
block diagram. 
 

10 L2 CO2 

                                                                           OR 
Q.4 a. Using a 4-bit binary adder, design a logic to convert a decimal digit in 8421 

code into a decimal adder. 
 

10 L3 CO2 

b. Implement the following functions using 3 : 8 decoder. 
i) P = f(w, x, y, z) =  (1,4, 8, 13) 

Q= g(w, x, y , z) =  (2, 7, 13, 14) 
 

ii) A = f( x, y, z) = (0, 1, 3, 5) 
B = f(x, y, z) = (1, 4, 5, 7) 
 

10 L3 CO2 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
: Course outcomes.   : Course outcomes.   

Module Module –– 1

Essential Prime Implicant Essential Prime Implicant (EPI)(EPI)
Prime Implicant (PI)Prime Implicant (PI)

term and Max term with a table of two input variable term and Max term with a table of two input variable 
presentationpresentation

Using Quine Mccluskey method and PI reduction table, determine the Using Quine Mccluskey method and PI reduction table, determine the 
minimal SOP expression for the following function. minimal SOP expression for the following function. 
Y = f (a, b, c, d) = Y = f (a, b, c, d) = 

                                                                                                                                                      
Explain the procedure to place SOP and POS equations into canonical form Explain the procedure to place SOP and POS equations into canonical form Explain the procedure to place SOP and POS equations into canonical form 
convert the following equations into canonical forms convert the following equations into canonical forms 

Solve the given functions using Kamangh Map Solve the given functions using Kamangh Map 
0, 7, 8, 9, 10, 12) + 0, 7, 8, 9, 10, 12) + 

(0, 4, 5, 7, 8, 9, 11, 12, 13, 15)(0, 4, 5, 7, 8, 9, 11, 12, 13, 15)
Also identify the prime implicants.Also identify the prime implicants.

                                                                                                                                            Module Module 
Implement the function using multiplexers Implement the function using multiplexers 

m(0, 2, 3, 5) using 4 × 1 multiplexer m(0, 2, 3, 5) using 4 × 1 multiplexer 
f(w, x, y, z) = f(w, x, y, z) = m (0, 1, 5, 6, 7, 9, 12, 15) using 8 × 1 multiplexer.m (0, 1, 5, 6, 7, 9, 12, 15) using 8 × 1 multiplexer.

Explain the concept of carry look ahead adder with related equation and Explain the concept of carry look ahead adder with related equation and 
block diagram.

                                                                           

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

term and Max term with a table of two input variable term and Max term with a table of two input variable 

Using Quine Mccluskey method and PI reduction table, determine the Using Quine Mccluskey method and PI reduction table, determine the 
minimal SOP expression for the following function. minimal SOP expression for the following function. 

(1, 2, 3, 5, 9, 12, 14, 15) + (1, 2, 3, 5, 9, 12, 14, 15) + 

                                                                                                                                                      OROR
Explain the procedure to place SOP and POS equations into canonical form Explain the procedure to place SOP and POS equations into canonical form 
convert the following equations into canonical forms convert the following equations into canonical forms 

T = f(a, b, c) = (a + bT = f(a, b, c) = (a + b') (') (b' + cb' + c
G = f(w, x, y, z) = wG = f(w, x, y, z) = w''x + yzx + yz

Solve the given functions using Kamangh Map Solve the given functions using Kamangh Map 
F = f(w, x , y, z) = F = f(w, x , y, z) = 
G = f(a, b, c, d) = G = f(a, b, c, d) = 

Also identify the prime implicants.Also identify the prime implicants.

                                                                                                                                            
Implement the function using multiplexers Implement the function using multiplexers 

i)i) f(x, y, z) = 
ii)ii)

bit binary adder, design a logicbit binary adder, design a logic

d (2, 5, 13)d (2, 5, 13)
(0, 4, 5, 7, 8, 9, 11, 12, 13, 15)

m(0, 2, 3, 5) using 4 × 1 multiplexer m(0, 2, 3, 5) using 4 × 1 multiplexer 
m (0, 1, 5, 6, 7, 9, 12, 15) using 8 × 1 multiplexer.m (0, 1, 5, 6, 7, 9, 12, 15) using 8 × 1 multiplexer.

Explain the concept of carry look ahead adder with related equation and Explain the concept of carry look ahead adder with related equation and 

                                                                           OR

code into a decimal adder.code into a decimal adder.

Implement the following functions using 3 Implement the following functions using 3 
P = f(w, x, y, z) = P = f(w, x, y, z) = 
Q= g(w, x, y , z) = Q= g(w, x, y , z) = 

A = f( x, y, z) = A = f( x, y, z) = 
B = f(x, y, z) = B = f(x, y, z) = 



BEC302 

                                                                      Module – 3  
Q.5 a. Explain master slave JK flip-flop with the help of circuit diagram and 

timing diagrams. 
 

10 L2 CO3 

b. Design a synchronous Mod -6 counter with sequence 0-2-3-6-5-1 using           
JK flip-flop. 
  

10 L3 CO3 

                                                                           OR 
Q.6 a. Design a 4-bit binary ripple up counter with logic diagram and counting 

sequence and explain its operation. 
 

10 L3 CO3 

b. With the help of logic diagram and counting sequence, explain. 
i) Ring counter     
ii) Mod – 8 twisted ring counter. 

 

10 L2 CO3 

                                                                      Module – 4  
Q.7 a. What are the different data types in verilog. Explain with examples. 

 
10 L2 CO4 

b. i) Develop a verilog program to implement 2×1 multiplexer using 
conditional operator. Also write the truth table of 2×1 mux 

ii) Design a 2×1 multiplexer using dataflow verilog description draw a 
logic diagram and logic gate level circuit for it. 

 

4 
 
6 

L3 
 

L3 

CO4 
 

CO4 

                                                                           OR 
Q.8 a. Discuss in detail different description styles in verilog. 

 
8 L2 CO4 

b. Let A = 5' b11011, B = 5' b 10101   C = 4' d3 
Determine the output the following verilog statements. 
i) d = & A     ii) e = ~ 4' b1011     iii) f = ~ (A & (~B))   
iv) g= A| |B   v) b = 3** 2               vi) i = {2{A}} 
 

12 L3 CO4 

                                                                      Module – 5  
Q.9 a. Design a 4-bit counter with synchronous hold using verilog. Also draw the 

simulation waveform. 
 

10 L3 CO5 

b. Explain the operation of positive edge triggered JK flip-flop by using a 
verilog code using case statement. Write truth table and timing diagram. 
 

10 L2 CO5 

                                                                           OR 
Q.10 a. Explain the operation of half adder and implement using structural 

description in verilog. 
 

6 L2 CO5 

b. Write the verilog format of case statement and explain. 
 

4 L2 CO5 

c. Develop a verilog behavioral description for 3 bit binary up counter. 
 

6 L3 CO5 

d. Develop a verilog program for D latch using behavioral description style.
 

4 L3 CO5 

* * * * * 
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flop with the help of circuit diagram and flop with the help of circuit diagram and 

6 counter with sequence 06 counter with sequence 0

OROR
bit binary ripple up counter with logic diagram and counting bit binary ripple up counter with logic diagram and counting 

sequence and explain its operation.sequence and explain its operation.

With the help of logic diagram and counting sequence, explain.With the help of logic diagram and counting sequence, explain.

8 twisted ring counter.8 twisted ring counter.

                                                                                                                                            
What are the different data types in verilog. Explain with examples.What are the different data types in verilog. Explain with examples.

Develop a verilog program to implement 2×1 multiplexer using Develop a verilog program to implement 2×1 multiplexer using 
conditional operator. Also write the truth table of 2×1 muxconditional operator. Also write the truth table of 2×1 mux
Design a 2×1 multiplexer using dataflow Design a 2×1 multiplexer using dataflow 
logic diagram and logic gate level circuit for it.logic diagram and logic gate level circuit for it.

conditional operator. Also write the truth table of 2×1 mux
verilog description draw a verilog description draw a 

Discuss in detail different description styles in verilog.Discuss in detail different description styles in verilog.

b 10101   C = 4 d3d3
Determine the output the following verilog statements.Determine the output the following verilog statements.

b1011     iii) f = ~ (A & (~B)b1011     iii) f = ~ (A & (~B)
iv) g= A| |B   v) b = 3** 2               vi) i = {2{A}}iv) g= A| |B   v) b = 3** 2               vi) i = {2{A}}

                                                                                                                                            Module Module 
bit counter with synchronous hold using verilog. Also draw the bit counter with synchronous hold using verilog. Also draw the 

Explain the operation of positive edge triggered JK flipExplain the operation of positive edge triggered JK flip
verilog code using case statement. Write truth table and timing diagram.verilog code using case statement. Write truth table and timing diagram.

                                                                                                                                                      
Explain the operation of half adder and implement using structural Explain the operation of half adder and implement using structural 
description in verilog.

bit binary ripple up counter with logic diagram and counting bit binary ripple up counter with logic diagram and counting 

With the help of logic diagram and counting sequence, explain.With the help of logic diagram and counting sequence, explain.

What are the different data types in verilog. Explain with examples.What are the different data types in verilog. Explain with examples.

Develop a verilog program to implement 2×1 multiplexer using Develop a verilog program to implement 2×1 multiplexer using 
conditional operator. Also write the truth table of 2×1 muxconditional operator. Also write the truth table of 2×1 mux
Design a 2×1 multiplexer using dataflow Design a 2×1 multiplexer using dataflow 
logic diagram and logic gate level circuit for it.logic diagram and logic gate level circuit for it.

                                                                                                                                                      
Discuss in detail different description styles in verilog.Discuss in detail different description styles in verilog.

b11011, B = 5b11011, B = 5' b 10101   C = 4
Determine the output the following verilog statements.Determine the output the following verilog statements.
i) d = & A     ii) e = i) d = & A     ii) e = ~~
iv) g= A| |B   v) b = 3** 2               vi) i = {2{A}}iv) g= A| |B   v) b = 3** 2               vi) i = {2{A}}

                                                                                                                                            
Design a 4Design a 4--bit counter with synchronous hold using verilog. Also draw the bit counter with synchronous hold using verilog. Also draw the 
simulation waveform.simulation waveform.

Explain the operation of positive edge triggered JK flipExplain the operation of positive edge triggered JK flip
verilog code using case statement. Write truth table and timing diagram.verilog code using case statement. Write truth table and timing diagram.

Develop a verilog program for D latch using behavioral description style.Develop a verilog program for D latch using behavioral description style.

bit counter with synchronous hold using verilog. Also draw the bit counter with synchronous hold using verilog. Also draw the 

Explain the operation of positive edge triggered JK flipExplain the operation of positive edge triggered JK flip
verilog code using case statement. Write truth table and timing diagram.verilog code using case statement. Write truth table and timing diagram.

                                                                           OROR
Explain the operation of half adder and implement using structural Explain the operation of half adder and implement using structural 

Write the verilog format of case statement and explain.Write the verilog format of case statement and explain.

Develop a verilog behavioral description for 3 bit binary up counter.Develop a verilog behavioral description for 3 bit binary up counter.



 

              
            

Fourth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Electromagnetic 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. Point charges of 50 nC each are located at A ( 1 , 0, 0 ), B (-1,0,0) ,              

C (0,1,0) and D (0, -1, 0 ) in free space.  Find the total force on the charge 
located at A .  

08 L3 CO1 

b. Obtain an expression for electric field intensity at a distant point due to 
infinite long line charge.  

08 L2 CO1 

c. Define Electric flux density.  
 

04 L2 CO1 

                                                                           OR 
Q.2 a. Find the total charge within the volume  0  0.1 , 0    ,  0  z  4

If v = 2 z2 sin ( 0.6  ) 

08 L3 CO1 

b. Given a 60 C point charge located at the origin, find the total electric flux 
passing through  

i) that portion of the sphere r = 26 cm bounded by 0    /2  and                
0    /2 

ii) The closed surface defined by   = 26 cm  and  z =  26 cm. 
 

08 L3 CO1 

c. Define surface charge and volume charge density.  
 

04 L1 CO1

                                                                      Module – 2  
Q.3 a. State and prove Divergence theorem.  06 L2 CO2 

b. 
Calculate volume charge density v if 2m/cra

r

sincos10
D  

08 L3 CO2 

c. Derive point form of continuity equation.  
 

06 L2 CO2 

                                                                           OR 
Q.4 a. State and prove Gauss Law.  05 L2 CO2 

b. Given the electric field  m/vay4a2E yx  

Find the work done in  moving  a point charge 2c from ( 2, 0,0) to ( 0, 0, 0) 
and then from ( 0, 0,0 ) to ( 0, 2, 0).  

07 L3 CO3 

c. 
 If 2

r

2

m/ca
4

r5
D , then evaluate both sides of the divergence theorem for 

the volume enclosed by r = 4 m,  = /4 radians  
 

08 L3 CO3 

                                                                      Module – 3  
Q.5 a. Starting from point form of Gauss law deduce Poisson’s and Laplace’s 

equation.  
06 L2 CO3

b. Using Laplace’s equation obtain an expression for capacitance of parallel 
plate capacitor. 

08 L3 CO3 

c. State and explain Ampere’s Law.  06 L1 CO3 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONEONE
level , C: Course outlevel , C: Course out

Module Module –– 1
Point charges of 50 nC each are located at A ( 1 , 0, 0 ), B (Point charges of 50 nC each are located at A ( 1 , 0, 0 ), B (

1, 0 ) in free space.  Find the total force on the charge 1, 0 ) in free space.  Find the total force on the charge 

Obtain an expression for electric field intensity at a distant point due to Obtain an expression for electric field intensity at a distant point due to 
infinite long line charge. infinite long line charge. 
Define Electric flux density. Define Electric flux density. 

                                                                                                                                                      
Find the total charge within the volume  0 Find the total charge within the volume  0 

z sin ( 0.6 sin ( 0.6 
Given a 60 Given a 60 C point charge located at the origin, find the total electric flux C point charge located at the origin, find the total electric flux 
passing through passing through 

that portion of the s

Given the electric field  Given the electric field  EE

work done in work done in 
and then from ( 0, 0,0 ) to ( 0, 2, 0). and then from ( 0, 0,0 ) to ( 0, 2, 0). 

Calculate volume charge density v v if if 

C point charge located at the origin, find the total electric flux C point charge located at the origin, find the total electric flux 

here r = 26 cm bounded by 0 here r = 26 cm bounded by 0 

= 26 cm = 26 cm and  and  

Define surface charge and volume charge density. Define surface charge and volume charge density. 

Module Module –– 2 2 
ivergence theorem. ivergence theorem. 

D

Derive point form of continuity equation. Derive point form of continuity equation. 

                                                                                                                                                      
ss Law. ss Law. 

/

Given the electric field  Given the electric field  

Calculate volume charge density Calculate volume charge density 

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

Point charges of 50 nC each are located at A ( 1 , 0, 0 ), B (Point charges of 50 nC each are located at A ( 1 , 0, 0 ), B (
1, 0 ) in free space.  Find the total force on the charge 1, 0 ) in free space.  Find the total force on the charge 

Obtain an expression for electric field intensity at a distant point due to Obtain an expression for electric field intensity at a distant point due to 

Find the total charge within the volume  0 Find the total charge within the volume  0 

C point charge located at the origin, find the total electric flux C point charge located at the origin, find the total electric flux 

that portion of the sphere r = 26 cm bounded by 0 here r = 26 cm bounded by 0 

The closed surface defined by  The closed surface defined by  

Define surface charge and volume charge density. Define surface charge and volume charge density. 

                                                                                                                                            
State and prove DDivergence theorem. ivergence theorem. 

Derive point form of continuity equation. Derive point form of continuity equation. 

                                                                                                                                                      
State and prove GaState and prove Ga

/vvay y

moving  a point charge 2c from ( 2, 0,0moving  a point charge 2c from ( 2, 0,0
and then from ( 0, 0,0 ) to ( 0, 2, 0). and then from ( 0, 0,0 ) to ( 0, 2, 0). 

26 cm.26 cm.

rraa

, then evaluate both sides of the divergence theorem for , then evaluate both sides of the divergence theorem for 

the volume enclosed by r = 4 m, the volume enclosed by r = 4 m, 

                                                                                                                                            
Starting from point form of Gauss law deduce Poisson’s and Starting from point form of Gauss law deduce Poisson’s and 

Using Laplace’s equation obtainUsing Laplace’s equation obtain
plate capacitor. plate capacitor. 
State and explain Ampere’s Law. State and explain Ampere’s Law. 



   BEC401 
                                                                           OR 
Q.6 a. Derive an expression for magnetic field intensity at a distant point due to 

infinite long straight conductor using Biot – Savart’s law.  
08 L2 CO3 

b. State and explain Stoke’s theorem.  06 L1 CO3
 

c. Given xa)]xcos(y[H + (y + ex) za ] A/M. 

Find current density vector over yz plane.  
 

06 L3 CO3 

                                                                      Module – 4  
Q.7 a. Derive the expression for force between the differential current elements. 08 L2 CO4 

b. Obtain Lorentz force equation.  06 L2 CO4 
c. A conductor 4 m long lies along the y – axis with a current of  10 A in the 

ya  direction.  Find the force on the conductor if the field is  

B = 0.005 xa Tesla. 
 

06 L3 CO4 

                                                                           OR 
Q.8 a. Define Magnetization and Permeability.  04 L1 CO4 

 

b. If  B = 0.05  ya T in a material for which magnetic susceptibility Xm = 2.5.  

Find :   i)  r     ii)          iii)   H     iv)   M      v) J  

08 L3 CO4 

c. Discuss the boundary conditions at the interface between two media of 
different permeabilities. 
 

08 L4 CO4 

                                                                      Module – 5  
Q.9 a. Write Maxwell’s equations  in point form and integral form for time 

varying fields.  
08 L2 CO5 

b. Find the frequency at which conduction current density and displacement 

current density are equal in a medium with  = 2  104   / m and r = 81 

06 L3 CO5 

c. 
Do the fields  andatsinxsinEE ym z

0

atcos xcos
Em

H  satisfy 

Maxwell’s equation?  
 

06 L3 CO5 

                                                                           OR 
Q.10 a. Derive a wave equation for a uniform plane wave in free space.  08 L2 CO5 

b. State and prove poynting theorem.  08 L2 CO5 
c. The depth of penetration in  a certain conducting medium is 0.1 m and 

frequency of the electromagnetic wave is 1.0 MHz.  Find the conductivity 
of the medium.  
 

04 L3 CO5 
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Derive an expression for magnetic field intensity at a distant point due to Derive an expression for magnetic field intensity at a distant point due to 

Derive the expression for force between the differential current elements.Derive the expression for force between the differential current elements.

A conductor 4 m long lies along the y A conductor 4 m long lies along the y – axis with a current of axis with a current of 

direction.  Find the force on the conductor if the field is  direction.  Find the force on the conductor if the field is  

                                                                                                                                                      
Define Magnetization and Permeability. Define Magnetization and Permeability. 

yy T T in a material for which magnetic susceptibility in a material for which magnetic susceptibility 

     ii) ii)   
Discuss the boundary conditions at the interface between two media of Discuss the boundary conditions at the interface between two media of 
different permeabilities. different permeabilities. 

                                                                      

andandy

point form and integral form for time point form and integral form for time 

Find the frequency at which conduction current density and displacement Find the frequency at which conduction current density and displacement 

current density are equal in a medium with = 2 = 2 

H

                                                                                                                                                      OR
Derive a wave equation for a uniform plane wave in free space. Derive a wave equation for a uniform plane wave in free space. 

nting theorem. nting theorem. 
The depth of penetration in  a certain conducting medium is 0.1 m and The depth of penetration in  a certain conducting medium is 0.1 m and 
frequency of the electromagnetic wave is 1.0 MHz.  Find the conductivity frequency of the electromagnetic wave is 1.0 MHz.  Find the conductivity 

                                                                                                                                            

Derive the expression for force between the differential current elements.Derive the expression for force between the differential current elements.

10 A in the 10 A in the 

direction.  Find the force on the conductor if the field is  direction.  Find the force on the conductor if the field is  

in a material for which magnetic susceptibility in a material for which magnetic susceptibility 

MM           v) v) 
Discuss the boundary conditions at the interface between two media of Discuss the boundary conditions at the interface between two media of 

                                                                      Module Module 
Write Maxwell’s equations  inWrite Maxwell’s equations  in point form and integral form for time 

Find the frequency at which conduction current density and displacement Find the frequency at which conduction current density and displacement 

current density are equal in a medium with current density are equal in a medium with 

EE

equation?equation?

                                                                                                                                                      
Derive a wave equation for a uniform plane wave in free space. Derive a wave equation for a uniform plane wave in free space. 
State and prove poState and prove po
The depth of penetration in  a certain conducting medium is 0.1 m and The depth of penetration in  a certain conducting medium is 0.1 m and 
frequency of the electromagnetic wave is 1.0 MHz.  Find the conductivity frequency of the electromagnetic wave is 1.0 MHz.  Find the conductivity 

point form and integral form for time point form and integral form for time 

Find the frequency at which conduction current density and displacement Find the frequency at which conduction current density and displacement 

/ m and / m and r = 81

ttcoscosxx

Derive a wave equation for a uniform plane wave in free space. Derive a wave equation for a uniform plane wave in free space. 

The depth of penetration in  a certain conducting medium is 0.1 m and The depth of penetration in  a certain conducting medium is 0.1 m and 
frequency of the electromagnetic wave is 1.0 MHz.  Find the conductivity frequency of the electromagnetic wave is 1.0 MHz.  Find the conductivity 

                                                                      









 
 

              

            

Fifth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026
Computer Organization and ARM Microcontroller   

 
Time: 3 hrs.                                                                                                    Max. Marks: 100 
 

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

Module-1  
 1 a. 

 
b. 
 
 

c. 

With neat diagram explain the basic connection between Processor and Memory.   (06 Marks) 
 
Explain the computer basic performance equation by mentioning each parameter into 
equation. (06 Marks) 
 
Explain :  (i)  Nested Interrupt       (ii) Daisy – Chain Method. (08 Marks) 
 

OR 
2 a. 

b. 
 
 

c. 

With neat diagram explain the operation of DMA controller. (06 Marks) 

What is Bus Arbitration? Explain centralized and distributed arbitration scheme with 
diagram. (09 Marks) 
 
Explain PCI bus along with data transfer signals. (05 Marks) 
 

Module-2 
3 a. 

 
b. 
 

c. 
 

Explain internal organization of memory chip with an example. (06 Marks) 
 
Illustrate SRAM Cell Structure. (06 Marks) 
 
Define Cache Memory. Explain Direct-mapped cache technique with diagram. (08 Marks) 
 

OR 
4 a. 

 
 

b. 
 

c. 

Illustrate the control sequence for execution of the instruction Add (R3), R1  in the processor. 
 (06 Marks) 
 
Explain microprogrammed control unit with suitable diagram. (08 Marks) 
 
Describe basic concepts of pipelining. (06 Marks) 
 

Module-3 
5 a. 

 
b. 
 
 

c. 
 

Discuss implementation philosophy of RISC with four major design rules. (06 Marks) 
 
Categorize various AMBA bus protocol used in ARM processor with their performance 
characteristics.  (06 Marks) 
 
With neat diagram explain ARM based embedded device (Microcontroller) with four main 
hardware components.    (08 Marks) 
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Examination,Examination,
Computer Organization and ARM MicrocontrollerComputer Organization and ARM Microcontroller

Time: 3 hrs.                                                                               Time: 3 hrs.                                                                               

Note: Answer any FIVE full questions, choosing Note: Answer any FIVE full questions, choosing 

Module
With neat diagram explain the basic connection between Processor and Memory.   With neat diagram explain the basic connection between Processor and Memory.   

er basic performance equation by mentioning each parameter into er basic performance equation by mentioning each parameter into 

Explain :  (i)  Nested Interrupt       (ii) Daisy Explain :  (i)  Nested Interrupt       (ii) Daisy 

With neat diagram explain the operation of DMA controller.With neat diagram explain the operation of DMA controller.

at is Bus Arbitration? Explain centralized and distributed at is Bus Arbitration? Explain centralized and distributed 
diagram.

With neat diagram explain the operation of DMA controller.

at is Bus Arbitration? Explain centralized and distributed at is Bus Arbitration? Explain centralized and distributed 

Explain PCI bus along with data transfer signals.

ModuleModule--22
Explain internal organization of memory chip with an example.Explain internal organization of memory chip with an example.

Define Cache Memory. Explain DirectDefine Cache Memory. Explain Direct

Illustrate the control sequence for execution of the instruction Illustrate the control sequence for execution of the instruction 

Explain microprogrammed control unit with suitable diagram.Explain microprogrammed control unit with suitable diagram.

Describe basic concepts of pipelining.Describe basic concepts of pipelining.

Computer Organization and ARM Microcontroller

                                          Max. Marks:Max. Marks:

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

With neat diagram explain the basic connection between Processor and Memory.   With neat diagram explain the basic connection between Processor and Memory.   

er basic performance equation by mentioning each parameter into er basic performance equation by mentioning each parameter into 

Explain :  (i)  Nested Interrupt       (ii) Daisy –– Chain Method.Chain Method.

OROR
With neat diagram explain the operation of DMA controller.With neat diagram explain the operation of DMA controller.

at is Bus Arbitration? Explain centralized and distributed at is Bus Arbitration? Explain centralized and distributed 

Explain PCI bus along with data transfer signals.Explain PCI bus along with data transfer signals.

Explain internal organization of memory chip with an example.Explain internal organization of memory chip with an example.

Illustrate SRAM Cell Structure.Illustrate SRAM Cell Structure.

Define Cache Memory. Explain DirectDefine Cache Memory. Explain Direct

Illustrate the control sequence for execution of the instruction Illustrate the control sequence for execution of the instruction 

Explain microprogrammed control unit with suitable diagram.Explain microprogrammed control unit with suitable diagram.

Explain internal organization of memory chip with an example.Explain internal organization of memory chip with an example.

mapped cache technique with diagram.mapped cache technique with diagram.

Illustrate the control sequence for execution of the instruction Illustrate the control sequence for execution of the instruction 

Explain microprogrammed control unit with suitable diagram.Explain microprogrammed control unit with suitable diagram.

Describe basic concepts of pipelining.Describe basic concepts of pipelining.

Discuss implementation philosophy of RISC with four major design rules.Discuss implementation philosophy of RISC with four major design rules.

rious AMBA bus protocol used in ARM processor with their performance rious AMBA bus protocol used in ARM processor with their performance 

With neat diagram explain ARM With neat diagram explain ARM 
hardware components. hardware components. 
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OR 

6 a. 
 

b. 
 
 

c. 
 

Explain ARM core data flow model with neat diagram. (08 Marks) 
 
Give the schematic of current program status register of ARM processors with bit field 
configuration. (06 Marks) 
 
Explain in brief Exceptions, Interrupts and the Vector Table. (06 Marks) 
 

Module-4 
7 a. 

 

b. 
 

c. 
 
 

What is the need of barrel shifter in ARM processor? List and explain various barrel shifter 
operations. (06 Marks) 

Brief about the categories of Load-Store instructions used with ARM. (06 Marks) 
 
Explain with example the following 32-bit instruction of ARM processor: 
(i)  CMN         (ii) MLA         (iii) CLZ         (iv) BIC  (08 Marks) 
 

OR 
8 a. 

 
b. 
 

c. 
 

Explain the ARM swap instruction with an example code. (06 Marks) 
 
Write an ALP to multiply two 16-bit binary numbers. (06 Marks) 
 
Explain about Loading Constants and Conditional Execution with example. (08 Marks) 
 

Module-5 
9 a. 

 
b. 
 

c. 
 

Discuss about thumb register usage in ARM processor. (06 Marks) 
 
Explain ARM-Thumb interworking with an example. (06 Marks) 
 
Write a short notes on STACK instruction and SOFTWARE INTERRUPT instruction. 
 (08 Marks) 
 

OR 
10 a. 

 
b. 
 
 

c. 
 

List out and explain the basic C data types. (06 Marks) 
 
Discuss using C and assembly program, how descending loop improve the performance 
compared with the incrementing loop. (08 Marks) 
 
Explain Loop unrolling with an example. (06 Marks) 
 

* * * * * 
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Explain ARM core data flow model with neat diagram.Explain ARM core data flow model with neat diagram.

atus register of ARM processors with bit field atus register of ARM processors with bit field 

Explain in brief Exceptions, Interrupts and the Vector Table.Explain in brief Exceptions, Interrupts and the Vector Table.

ModuleModule
What is the need of barrel shifter in ARM processor? List and explain various barrel shifter What is the need of barrel shifter in ARM processor? List and explain various barrel shifter 

gories of Loadgories of Load

Explain with example the following 32Explain with example the following 32
(i)  CMN         (ii) MLA         (iii) CLZ         (iv) BIC (i)  CMN         (ii) MLA         (iii) CLZ         (iv) BIC 

Explain the ARM swap instructiExplain the ARM swap instructi

Write an ALP to multiply two 16Write an ALP to multiply two 16

Explain about Loading Constants and Conditional Execution with example.Explain about Loading Constants and Conditional Execution with example.Explain about Loading Constants and Conditional Execution with example.

5
Discuss about thumb register usage in ARM proceDiscuss about thumb register usage in ARM processor.ssor.

Thumb interworking with an example.Thumb interworking with an example.

Write a short notes on STACK instruction and SOFTWARE INTERRUPT instruction.Write a short notes on STACK instruction and SOFTWARE INTERRUPT instruction.

List out and explain the basic C data types.List out and explain the basic C data types.

ing C and assembly program, how descending loop improve the performance ing C and assembly program, how descending loop improve the performance 
compared with the incrementing loop.compared with the incrementing loop.

Explain Loop unrolling with an example.Explain Loop unrolling with an example.

What is the need of barrel shifter in ARM processor? List and explain various barrel shifter What is the need of barrel shifter in ARM processor? List and explain various barrel shifter 

Store instructions used with ARM.Store instructions used with ARM.

bit instruction of ARM processor:bit instruction of ARM processor:
(i)  CMN         (ii) MLA         (iii) CLZ         (iv) BIC (i)  CMN         (ii) MLA         (iii) CLZ         (iv) BIC 

OROR
on with an example code.on with an example code.

bit binary numbers.bit binary numbers.

Explain about Loading Constants and Conditional Execution with example.Explain about Loading Constants and Conditional Execution with example.

Discuss about thumb register usage in ARM proceDiscuss about thumb register usage in ARM proce

Thumb interworking with an example.Thumb interworking with an example.

Write a short notes on STACK instruction and SOFTWARE INTERRUPT instruction.Write a short notes on STACK instruction and SOFTWARE INTERRUPT instruction.

List out and explain the basic C data types.List out and explain the basic C data types.

Discuss usDiscuss us
compared with the incrementing loop.compared with the incrementing loop.

Explain about Loading Constants and Conditional Execution with example.

Write a short notes on STACK instruction and SOFTWARE INTERRUPT instruction.Write a short notes on STACK instruction and SOFTWARE INTERRUPT instruction.

ing C and assembly program, how descending loop improve the performance ing C and assembly program, how descending loop improve the performance 

Explain Loop unrolling with an example.Explain Loop unrolling with an example.



 

              
            

Fifth Semester B.E./B.Tech. Degree Examination, Dec.2025/Jan.2026 
Satellite and Optical Communication

 
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. Write short note on : 

1.    Apogee and Perigee distance 
2.    Umbra and Penumbra region of an eclipse 
 

4 L1 CO1 

b. Explain three Keplers law of planetary motion. 
 

8 L2 CO1 

c. Illustrate the concept of Injection velocity and resulting satellite trajectories 
with neat diagrams and expressions. 
 

8 L2 CO1 

OR
Q.2 a. A satellite is moving in an elliptical orbit with the major axis equal to 

42000 km. If the perigee distance is 8000 km, find the apogee and the orbit 
eccentricity. 
 

4 L1 CO1 

b. Describe different types of satellite orbit with respect to orientation of 
orbital plane and distance from earth. 
 

8 L2 CO1 

c. A satellite launched with an injection velocity V1 from a point above the 
surface of the earth at a distance P from center of earth attains an elliptical 
orbit with an apogee distance A1. The same satellite when launched with an 
injection velocity V2 from the same perigee distance attains an elliptical 
orbit with an apogee distance A2. Derive the relationship between V1 and 
V2 in terms of P , A1 and A2. 
 

8 L2 CO1 

                                                                      Module – 2  
Q.3 a. Write short note on satellite subsystem. 

 
5 L1 CO2 

b. Explain with neat diagrams solar energy driven power system. 
 

7 L2 CO2 

c. Explain with suitable diagram, monopulse tracking and lobe switching 
techniques. 
  

8 L2 CO2 

                                                                           OR 
Q.4 a. Write short note on Altitude and Orbit control. 

 
5 L1 CO2 

b. Explain earth station architecture with generalized earth station block 
diagram. 
 

7 L2 CO2 

c. Illustrate with neat schematic diagram, Tracking , Telemetry and Command 
subsystem. 
 

8 L2 CO2 
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Answer any FIVE full questions, choosing Answer any FIVE full questions, choosing ONE
level , C: Course outcomes.   ourse outcomes.   level , C: C

Module Module –– 1

1.    Apogee and Perigee distance1.    Apogee and Perigee distance
region of an eclipseregion of an eclipse

Explain three Keplers law of planetary motion.Explain three Keplers law of planetary motion.

Illustrate the concept of Injection velocity and resulting Illustrate the concept of Injection velocity and resulting 
with neat diagrams and expressions.with neat diagrams and expressions.

A satellite is moving in an elliptical A satellite is moving in an elliptical 
42000 km. If the perigee di42000 km. If the perigee di
eccentricity.

orbit with the major axis equal to orbit with the major axis equal to 
stance is 8000 km, find the apogee and the orbit stance is 8000 km, find the apogee and the orbit 

Describe different types of satellite orbit with respect to orientation of Describe different types of satellite orbit with respect to orientation of 

A satellite launched with an injection velocity VA satellite launched with an injection velocity V
surface of the earth at a distance P from center of earth attains an elliptical surface of the earth at a distance P from center of earth attains an elliptical 

. The same satellite when launched with an . The same satellite when launched with an 
from the same perigee distance attains an elliptical from the same perigee distance attains an elliptical 

orbit with an apogee distance Aorbit with an apogee distance A22orbit with an apogee distance A . Derive the relationship between V. Derive the relationship between V
.

                                                                                                                                            Module 
Write short note on satellite subsystem.Write short note on satellite subsystem.

Explain with neat diagrams solar energy driven power system.Explain with neat diagrams solar energy driven power system.

Explain with suitable diagram, Explain with suitable diagram, 

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

Illustrate the concept of Injection velocity and resulting Illustrate the concept of Injection velocity and resulting 

OR
A satellite is moving in an elliptical A satellite is moving in an elliptical orbit with the major axis equal to orbit with the major axis equal to 

stance is 8000 km, find the apogee and the orbit stance is 8000 km, find the apogee and the orbit 

Describe different types of satellite orbit with respect to orientation of Describe different types of satellite orbit with respect to orientation of 
orbital plane and distance from earth.orbital plane and distance from earth.

A satellite launched with an injection velocity VA satellite launched with an injection velocity V
surface of the earth at a distance P from center of earth attains an elliptical surface of the earth at a distance P from center of earth attains an elliptical 
orbit with an apogee distance Aorbit with an apogee distance A

velocity Vvelocity V
orbit with an apogee distance Aorbit with an apogee distance A

in terms of P , Ain terms of P , A

                                                                                                                                            
Write short note on satellite subsystem.Write short note on satellite subsystem.

Write short note on Altitude and Orbit control.Write short note on Altitude and Orbit control.

Describe different types of satellite orbit with respect to orientation of Describe different types of satellite orbit with respect to orientation of 

from a point above the from a point above the 
surface of the earth at a distance P from center of earth attains an elliptical surface of the earth at a distance P from center of earth attains an elliptical 

. The same satellite when launched with an . The same satellite when launched with an 
from the same perigee distance attains an elliptical from the same perigee distance attains an elliptical 

. Derive the relationship between V. Derive the relationship between V

2 2 

Explain with neat diagrams solar energy driven power system.Explain with neat diagrams solar energy driven power system.

Explain with suitable diagram, monopulse tracking and lobe switching monopulse tracking and lobe switching 

                                                                                                                                                      

arth station architecture with arth station architecture with 

Illustrate with neat schematic diagram, Tracking , Telemetry and Command Illustrate with neat schematic diagram, Tracking , Telemetry and Command 
subsystem.subsystem.
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                                                                      Module – 3  
Q.5 a. What are Communication related Application of satellites? 

 
4 L1 CO3 

b. Explain with neat block diagram transparent or bent pipe transponders. 
 

8 L2 CO3 

c. Describe with neat block diagram Satellite Cable Television. 
 

8 L2 CO3 

                                                                           OR 
Q.6 a. List out any 5 advantages of satellite over Terrestrial Networks. 

 
4 L1 CO3 

b. Explain with neat diagrams Direct To Home (DTH) Satellite Television. 
  

8 L2 CO3 

c. Describe with neat block diagram, basic elements of a Satellite 
Communication system. 
  

8 L2 CO3 

                                                                      Module – 4  
Q.7 a. Consider a multimode step index optical fiber that has a core radius of       

25 m , a core index of 1.48 and an index difference = 0.01. Find the 
percentage of optical power that propagates in the cladding at 840 nm. 
 

5 L1 CO4 

b. Describe in detail about different fiber materials. 
 

7 L2 CO4

c. Derive the expression for numerical aperture from Ray Theory. 
 

8 L2 CO4 

                                                                           OR 
Q.8 a. Consider a multimode silica fiber that has a core refractive index n1 = 1.480 

and a cladding index n2 = 1.460. Find   i)   Critical angle    ii)  the numerical 
aperture        iii)   the acceptance angle. 
 

5 L1 CO4 

b. Explain different types of bending losses.
  

7 L2 CO4 

c. Illustrate with necessary diagram Mode theory for circular waveguide. 8 L2 CO4 

                                                                      Module – 5  
Q.9 a. Explain the principle of Operation of PIN photodiode. 

   
10 L2 CO5 

b. Illustrate the concept of diffraction grating with necessary diagram. 
 

10 L2 CO5 

                                                                           OR 
Q.10 a. Explain with necessary diagram , the working principle of LASER diodes. 

 
10 L2 CO5 

b. Discuss about the Operational principles of WDM.
 

10 L2 CO5 

                                                                       
 
 

* * * * * 
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What are Communication related Application of satellites?What are Communication related Application of satellites?

Explain with neat block diagram transparent or bent pipe transponders.Explain with neat block diagram transparent or bent pipe transponders.

Describe with neat block diagram Satellite Cable Television.Describe with neat block diagram Satellite Cable Television.

OROR
of satellite over Terrestrial Networks.of satellite over Terrestrial Networks.

diagrams Direct To Home (DTH) Satellite Television.diagrams Direct To Home (DTH) Satellite Television.

Describe with neat block diagram, basic elements of a Satellite Describe with neat block diagram, basic elements of a Satellite 
Communication system.Communication system.

                                                                                                                                            
Consider a multimode step index optical fiber that has a core radius of Consider a multimode step index optical fiber that has a core radius of 

m , a core index of 1.48 and an index difference m , a core index of 1.48 and an index difference 
percentage of optical power that propagates in the cladding at 840 nm.percentage of optical power that propagates in the cladding at 840 nm.

Describe in detail Describe in detail 

percentage of optical power that propagates in the cladding at 840 nm.

Derive the expression for numerical aperture from Ray Derive the expression for numerical aperture from Ray Theory.heory.

Consider a multimode silica fiber that has a coreConsider a multimode silica fiber that has a core refractive index nrefractive index n
= 1.460. Find   i)   Critical angle    ii)  the numerical = 1.460. Find   i)   Critical angle    ii)  the numerical 

aperture        iii)   the acceptance angle.aperture        iii)   the acceptance angle.

Explain different types of bending losses.Explain different types of bending losses.

diagram Mode theory for circular waveguide.diagram Mode theory for circular waveguide.

                                                                                                                                            
Explain the principle of Operation of PIN photodiode.Explain the principle of Operation of PIN photodiode.

Illustrate the concept of diffraction Illustrate the concept of diffraction 

                                                                                                                                                      
Explain with necessary diagram , the working principle of LASER diodes.

of satellite over Terrestrial Networks.of satellite over Terrestrial Networks.

diagrams Direct To Home (DTH) Satellite Television.diagrams Direct To Home (DTH) Satellite Television.

Describe with neat block diagram, basic elements of a Satellite Describe with neat block diagram, basic elements of a Satellite 

Consider a multimode step index optical fiber that has a core radius of Consider a multimode step index optical fiber that has a core radius of 
m , a core index of 1.48 and an index difference m , a core index of 1.48 and an index difference 

percentage of optical power that propagates in the cladding at 840 nm.percentage of optical power that propagates in the cladding at 840 nm.

about different fiber materials.about different fiber materials.

Derive the expression for numerical aperture from Ray Derive the expression for numerical aperture from Ray 

                                                                                                                                                      
Consider a multimode silica fiber that has a coreConsider a multimode silica fiber that has a core
and a cladding index nand a cladding index n22and a cladding index n = 1.460. Find   i)   Critical angle    ii)  the numerical 
aperture        iii)   the acceptance angle.aperture        iii)   the acceptance angle.

Explain different types of bending losses.Explain different types of bending losses.

Illustrate with necessary Illustrate with necessary 

                                                                                                                                            
Explain the principle of Operation of PIN photodiode.Explain the principle of Operation of PIN photodiode.

Discuss about the Operational Discuss about the Operational 

refractive index nrefractive index n1 = 1.480 
= 1.460. Find   i)   Critical angle    ii)  the numerical = 1.460. Find   i)   Critical angle    ii)  the numerical 

diagram Mode theory for circular waveguide.diagram Mode theory for circular waveguide.

5 5 
Explain the principle of Operation of PIN photodiode.Explain the principle of Operation of PIN photodiode.

grating with necessary diagram.grating with necessary diagram.

                                                                           OROR
Explain with necessary diagram , the working principle of LASER diodes.Explain with necessary diagram , the working principle of LASER diodes.

                                                                                                                                            











 

 

 
                     

Seventh Semester B.E. Degree Examination, Dec.2025/Jan.2026 

ARM Embedded Systems 
 
Time: 3 hrs.                                                                                                  Max. Marks: 100 
 

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

 
1 
 

Module-1  
a.    Explain embedded system hardware with a diagram. (12 Marks) 
b. Explain various stages of pipeline operation with an example. (08 Marks) 
 

OR 
2 a. Explain a basic layout of generic program status registrar. (12 Marks) 

b. Explain three hardware extensions of ARM with relevant diagrams. (08 Marks) 
 

Module-2 
3 a. With an example, explain various Load – store instructions. (13 Marks) 

b. Explain Software interrupt instruction, with an example. (04 Marks) 
c. Explain Conditional execution. (03 Marks) 
 

OR 
4 a. Explain the following for data processing instruction with an example :

 i)      Move instructions                    ii)    Barrel shifter 
 iii)    Arithmetic instructions           iv)    Logical instructions (12 Marks) 
b. Explain ARM – Thumb interworking with an example. (05 Marks) 
c. Explain other branch instruction for Thumb. (03 Marks) 
 

Module-3 
5 a. Explain different classification of embedded system with an example to each. (10 Marks) 

b. Explain the following on – board communication interfaces : 
 i)    I2C (Inter Integrated Circuit) 
 ii)   SPI (Serial Peripheral Interface) (10 Marks) 
 

OR 
6 a. Explain various purposes of embedded system with an example to each. (12 Marks) 

b. Explain three categories of RAM with relevant diagrams. (08 Marks) 
 

Module-4 
7 a. Explain non – operational quality attributes to be considered in embedded system. (10 Marks) 

b. With a functional block diagram, explain the working of washing machine. (06 Marks) 
c. Explain FSM model for automatic seat belt warning system. (04 Marks)
 

OR 
8 a. Explain fundamental issues in hardware and software co-design. (08 Marks) 

b. Explain different characteristics of embedded system. (08 Marks) 
c. Explain FSM model for timer. (04 Marks) 
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Examination, Examination, 
ARM Embedded SystemsARM Embedded Systems
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full questions, choosing full questions, choosing 

mbedded system hardware with a diagrammbedded system hardware with a diagram
Explain various stages of pipeline operation with an exampleExplain various stages of pipeline operation with an example

Explain a basic layout of generic program status registrarExplain a basic layout of generic program status registrar
Explain three hardware extensions of ARM with relevant diagramsExplain three hardware extensions of ARM with relevant diagrams

With an example, explain various Load With an example, explain various Load 
Explain Software interrupt instruction, with an exampleExplain Software interrupt instruction, with an example
Explain Conditional execution.Explain Conditional execution.

store instructions.
.

Explain the following for data processing instruction with an example :Explain the following for data processing instruction with an example :
i)      Move instructions                    ii)    Barrel shifterel shifter

Arithmetic instructions           iv)    Logical instructionsArithmetic instructions           iv)    Logical instructions
Thumb interworking with an exampleThumb interworking with an example

Explain other branch instruction for Thumb.Explain other branch instruction for Thumb.

ModuleModule
ication of embedded system with an example to eachication of embedded system with an example to each

board communication interfaces :board communication interfaces :
i)    I2C (Inter Integrated Circuit)i)    I2C (Inter Integrated Circuit)
ii)   SPI (Serial Peripheral Interface)ii)   SPI (Serial Peripheral Interface)

Explain various purposes of eExplain various purposes of e
Explain three categories of RAM with relevant diagramsExplain three categories of RAM with relevant diagrams

              Max. Marks:Max. Marks:

full question from each modulefull question from each module

Explain various stages of pipeline operation with an exampleExplain various stages of pipeline operation with an example

Explain a basic layout of generic program status registrarExplain a basic layout of generic program status registrar
Explain three hardware extensions of ARM with relevant diagramsExplain three hardware extensions of ARM with relevant diagrams

ModuleModule
With an example, explain various Load With an example, explain various Load – store instructions
Explain Software interrupt instruction, with an exampleExplain Software interrupt instruction, with an example
Explain Conditional execution.

Explain the following for data processing instruction with an example :Explain the following for data processing instruction with an example :
i)      Move instructions                    ii)    Barri)      Move instructions                    ii)    Barr

Arithmetic instructions           iv)    Logical instructionsArithmetic instructions           iv)    Logical instructions
Thumb interworking with an exampleThumb interworking with an example

Explain other branch instruction for Thumb.Explain other branch instruction for Thumb.

Explain different classifExplain different classif
Explain the following on Explain the following on 
i)    I2C (Inter Integrated Circuit)i)    I2C (Inter Integrated Circuit)
ii)   SPI (Serial Peripheral Interface)ii)   SPI (Serial Peripheral Interface)

Explain the following for data processing instruction with an example :Explain the following for data processing instruction with an example :

ication of embedded system with an example to eachication of embedded system with an example to each
board communication interfaces :board communication interfaces :

OROR
mbedded system with an example to eachmbedded system with an example to each

Explain three categories of RAM with relevant diagramsExplain three categories of RAM with relevant diagrams

operational quality attributes to be considered in embedded system.operational quality attributes to be considered in embedded system.
diagram, explain the working of washing machinediagram, explain the working of washing machine

Explain FSM model for automatic seat belt warning system. Explain FSM model for automatic seat belt warning system. 

undamental issues in hardware and software coundamental issues in hardware and software co
Explain different characteristics Explain different characteristics 
Explain FSM model for timer.Explain FSM model for timer.
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Module-5 
9 a. Explain different services provided by real – time Kernel. (14 Marks) 

b. Explain elements of embedded system development environment. (06 Marks) 
 

OR 
10 a. Three processes P1, P2, P3 with estimated completion time 6 , 4, 2 milliseconds 

respectively, enters the ready queue together in the order P1, P2 , P3. Calculate the waiting 
time and turn around time (TAT) for each process and the average waiting time and           
turnaround time (assuming there is no I/O waiting for the processes) in RR algorithm with 
time and lice – 2 ms. (07 Marks) 

b. Explain process states and process transition. (05 Marks) 
c. Explain in circuit emulator based firmware debugging with a diagram.  (08 Marks) 
 

  
 
 
 
 
 
 
 
 
 

* * * * * 
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5
time Kerneltime Kernel

Explain elements of embedded system development enviExplain elements of embedded system development envi

OROR
Three processes P1, P2, P3 with estimated completion time 6 , 4, 2 milliseconds Three processes P1, P2, P3 with estimated completion time 6 , 4, 2 milliseconds 
respectively, enters the ready queue together in the order P1, P2 , P3. Calculate the waiting respectively, enters the ready queue together in the order P1, P2 , P3. Calculate the waiting 
time and turn around time (TAT) for each process atime and turn around time (TAT) for each process a
turnaround time (assuming there is no I/O waiting for the processes) in RR algorithm with turnaround time (assuming there is no I/O waiting for the processes) in RR algorithm with 

s and process transitions and process transition
Explain in circuit emulatoExplain in circuit emulator based firmware debuggingr based firmware debugging

* * * * ** * * * *

Three processes P1, P2, P3 with estimated completion time 6 , 4, 2 milliseconds Three processes P1, P2, P3 with estimated completion time 6 , 4, 2 milliseconds 
respectively, enters the ready queue together in the order P1, P2 , P3. Calculate the waiting respectively, enters the ready queue together in the order P1, P2 , P3. Calculate the waiting 
time and turn around time (TAT) for each process and the average waiting time and           nd the average waiting time and           
turnaround time (assuming there is no I/O waiting for the processes) in RR algorithm with turnaround time (assuming there is no I/O waiting for the processes) in RR algorithm with 

r based firmware debuggingr based firmware debugging with a diagramwith a diagram












