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EE8501- POWER SYSTEM ANALYSIS 
 

UNIT – I 
 

POWER  SYSTEM 
 

PART-A 

 

1. What is the need for system analysis in planning and operation of power system? 

The successful operation of a power system depends largely on the engineer‘s ability to provide 

reliable, uninterrupted and quality service to loads. The systems being planned are to be optimal with 

respect to cost, performance and operating efficiency. For this, better planning tools are required. The 

major power system tools are: 

  1. Load flow analysis 

  2. Short circuit analysis or fault calculations 

  3. Stability analysis 

  4. System protection and relay co-ordination. 

2.  Define per unit value. Write the equation for base impedance with respect to  three phase 

system. 

The per unit value of any quantity is defined as the ratio of the actual value of the quantity to 

the base value expressed as a decimal. The base value is an arbitrary chosen value of the quantity.  

Per unit value = Actual value / Base value Base impedance / phase, Zb = (kVb)
2 

/ MVAb 

3. List the two advantages of per-unit Computation. 

1. Manufacturers usually specify the impedance of a device or machine in per unit on the base of the 

name plate rating.  

2. The p.u. values of widely different rating machines lie within a narrow range, even though the ohmic   

values have a very large range. 

3. The p.u. impedance of circuit element connected by transformers expressed on a proper base will be 

same if it is referred to either side of a transformer. 

4. The p.u. impedance of a three phase transformer is independent of the type of winding connection. 

4. Write the equation for converting the p.u. impedance expressed in one base to another base. 

Zpu,new= Zpu,old x (kVb,old / kVb,new)
2 

x (MVAb,new / MVAb,old) 

5. What are the components of power system? 

The components of power system are 

 Generators 

 Power transformers 

 Transmission lines 

 Substation transformers 

 Distribution transformers 

 Loads 

6. What is the need for base values? 

The components or various sections of power system may operate at different voltage and 

power levels. It will be convenient for analysis of power system if the voltage, power, current and 

impedance ratings of components of power system are expressed with reference to a common value 

called base value. Hence for analysis purpose a base value  is chosen for voltage, power, current 

and impedance ratings of the components are expressed as a percent or per unit of the base value. 

 



 

7. What is bus admittance matrix? 

The matrix consisting of the self and mutual admittances of the network of a power system is 

called bus admittance matrix. 

8. What is single line diagram? Give it advantages. 

A single line diagram is diagrammatic representation of power system in which the components 

are represented by their symbols and the interconnection between them are shown by a straight line 

(even though the system is three phase system).The ratings and the impedances of the components 

are also marked on the single line diagram. 

9. Draw the single line diagram showing the essential parts in the power system network. 

 

 

 

 

 

 

 

 

 

 

10. What is a bus? 

The meeting points of various components in a power system are called a bus. The bus is a 

conductor made of copper or aluminum having negligible resistance. The buses are considered as 

points of constant voltage in a power system. 

 

11. What are the applications of Y-bus matrix? 

 Load flow analysis 

 Optimal load flow analysis 

 Stability analysis. 

 

12. What are the applications of Z-bus matrix? 
 

Short Circuit Analysis (symmetrical and unsymmetrical fault analysis). 

13. What is the purpose of using single line diagram? 

The purpose of the single line diagram is to supply in concise form of the significant  

information about the system. 

14. What is impedance and reactance diagram? 

The impedance diagram is the equivalent circuit of power system in which the various 

components of power system are represented by their approximate or simplified equivalent circuits. 

The impedance diagram is used for load flow studies. 

The reactance diagram is the simplified equivalent circuit of power system in which the various 

components of power system are represented by their reactances. The reactance diagram can be 

obtained from impedance diagram if all the resistive components are neglected. The reactance 

diagram is used for fault calculations. 

15. What are the approximations made in impedance diagram? 

The following approximations are made while forming impedance diagram  

(i) The natural reactance‘s are neglected. 



     (ii) The shunt branches in equivalent circuit of induction motor are neglected 

16. What is bus impedance matrix? 

The matrix consisting of driving point impedances and transfer impedances of the network of a 

power system is called bus impedance matrix. 

17. Write the four ways of adding impedance to an existing system so as to modify bus impedance 

matrix. 

 Adding a branch of impedance Zb from a new bus-p to the reference bus. 

 Adding a branch of impedance Zb from a new bus-p to an existing bus-q. 

 Adding a branch of impedance Zb from an existing bus-q to the reference bus. 

 Adding a branch of impedance Zb between two existing buses h and q. 

18. A generator rated at 30 MVA, 11 kV has a reactance of 20%. Calculate it’s per unit reactance 

for a base of 50 MVA and 10 kV. 

New p.u.reactance of generator, 

Xpu,new= Xpu,old x (kVb,old / kVb,new)
2 

x (MVAb,new / MVAb,old) 

Here, Xpu,old =20%=0.2p.u. , MVAb,old=30MVA, MVAb,new=50MVA, 

kVb,old =11KV, kVb,new =50MVA 

New p.u.reactance of generator = 0.2 x (11/10)
2 

x (50/30) =0.403 p.u. 

 

19. What are the approximations made in impedance diagram? (Or) What are the factors that 

need to be omitted for an impedance diagram to reduce it to a reactance diagram? 

 The neutral reactances are neglected. 

 Shunt branches in the equivalent circuits of transformer are neglected. 

 The resistances are neglected. 

 All static loads and induction motors are neglected. 

 The capacitances of the transmission lines are neglected. 

20. Name the diagonal and off-diagonal elements of bus admittance matrix. 

The diagonal elements of bus admittance matrix are called self admittances of the buses and off-

diagonal elements are called mutual admittances of the buses. 

 

PART-B 

 

1. Draw the reactance diagram for the power system shown in Fig. Neglect resistance and use a base of 

100 MVA, 220 kV in 50 Ω line. The ratings of the generator, motor and transformer are given below. 

 

 

 

 

 

 

 

Generator: 40 MVA, 25 kV, X‖ = 20% Synchronous motor : 50 MVA, 11 kV, X‖ = 30%  Y – 

Y Transformer : 40 M A, 33/220 kV, X = 15% Y - 30 MVA, 11/220 kV, ( /Y), X = 15% 

 

2. Draw the structure of an electrical power system and describe the components of the system with 

typical values. 

3. Obtain the per unit impedance (reactance) diagram of the power system shown in Fig. 
 



13 

 

 

One-line representation of a simple power system. Generator No. 1: 30 MVA, 10.5 kV, X‖ = 1.6 Ohm 

Generator No. 2: 15 MVA, 6.6 kV, X‖ = 1.2 Ohm 

Generatoro.3:25MVA,6.6kV,X‖=0.56Ohm  
Transformer T1 (3phase) : 15 MVA, 33/11 kV, X = 15.2 Ohm per phase on HT side Transformer T2 

(3phase) : 15 MVA, 33/6.2 kV, X = 16 Ohm per phase on HT side 

Transmission line : 20.5 Ohm/phase Load A : 15 MW, 11kV, 0.9 p.f. lagging 

Load B : 40 MW, 6.6 kV, 0.85 lagging p.f. 
 

4. Explain the modeling of generator, load, transmission line and transformer for power flow, short 

circuit and stability studies. (13) 

5. Choosing a common base of 20 MVA, compute the per unit impedance (reactance) of the 

components of the power system shown in Fig. and draw the positive sequence impedance (reactance) 

diagram. 

 

 

 

 

 

Gen 1 : 20 MVA, 10.5 kV, X‖ = 1.4 Ohm 

Gen 2 : 10 MVA, 6.6 kV, X‖ = 1.2 Ohm 

Tr 1 : 10 MVA, 33/11 kV, X = 15.2 Ohm per phase on HT side Tr 2 : 10 MVA, 33/6.2 kV, X = 

16.0 Ohm per phase on HT side Transmission line : 22.5 Ohms per phase (13) 

 

6. Draw the reactance diagram using base of 100 MVA, 220 kV in 50 line. 
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Generator : 40 MVA, 25 kV,, X‖ = 20% Synchronous motor : 50 MVA, 11 kv, X‖ = 30% 

Star-Star transformer : 40 MVA, 33/220 kV, X = 15% 

Star-delta transformer : 30 MVA, 11/220 kV, X = 15%. (13) 

 

7. (i) What are the step by step procedures to be followed to find the per-unit impedance diagram of a 

power system? (3) 

(ii) Draw the structure of an electrical power system and describe the  components of the system with 

typical values. (10) 

8. Write short notes on: 

(i) Single line diagram (3) 

(ii) Change of base. (4) 

(iii) Reactance of synchronous machies.(6) 

9. A 120 MVA, 19.5 kV Generator has a synchronous reactance of 0.15 p.u and it is connected to a 

transmission line through a Transformer rated 150 MVA, 230/18 kV (star/delta) with X = 0.1 p.u.  

(i) Calculate the p.u reactance by taking generator rating as base values   

(ii) Calculate the p.u reactance by taking transformer rating as base values. (5) 

 (iii) Calculate the p.u reactance for a base value of 100 MVA and 220 kV on H.T  side of 

transformer. (6) 

 

 

UNIT II 

 

 POWER FLOW ANALYSIS 

 

PART-A 

1. What is P-Q bus in power flow analysis? 

A bus is called PQ-bus or load bus when real and reactive components of power are specified 

for the bus. In a load bus the voltage is allowed to vary within permissible limits. 

 

2. What is the need for power flow or load flow study? 

The load flow study of a power system is essential to decide the best operation of existing 

system and for planning the future expansion of the system. It is also essential for designing a new 

power system. 

 

3. Give the advantages of N-R method. 

 The N-R method is faster, more reliable and the results are accurate. 

 Requires less number of iterations for convergence. 

 The number of iterations is independent of the size of the system (number of buses). 

 Suitable for large size system. 

 

4. Give the disadvantages of N-R method. 

 The programming is more complex. 

 The memory requirement is more. 

 Computational time per iteration is higher due to large number of calculations per iteration. 

 

5. Mention any three advantages of N-R method over G-S method. 

 The N-R method has quadratic convergence characteristic and so convergence faster than 
G-S method. 

 The number of iterations for convergence is independent of the size of the system in N-R 

method. 

 In N-R method the convergence is not affected by the choice of slack bus. 
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6. What is the need for slack/swing bus in power system? 

The slack/swing bus is needed to account for transmission line losses. In a power system the 

total power generated will be equal to sum of power consumed by loads and losses. In a power 

system only the generated power and load power are specified for buses. The slack bus is assumed 

to generate the power required for losses. Since the losses are unknown the real and reactive power 

are not specified for slack bus. They are estimated through the solution of load flow equations. 

 

7. What are the advantages of FDLF method? 

   FDLF method is faster, simple to program, more reliable and requires less memory than NR load 
flow method. 

 
8. What are the types of buses? or What are the three classes of buses of a power system used 

in power flow analysis? 

 Load bus or PQ-bus (P and Q are specified) 

 Generator bus or voltage controlled bus or PV bus (P and V are specified) 

 Slack bus or swing bus or reference bus (Voltage magnitude and angle are specified) 

. 

9. Why the load flow studies are important for planning the existing system as well as its future 

expansion? 

The load flow studies are very important for planning, economic scheduling, control and 

operations of existing systems as well as planning its future expansion depends upon knowing the 

effect of interconnections, new loads, new generating stations, or new transmission lines, etc., 

before they are installed. 

 

10. What is power flow study or load flow study? 

The study of various methods of solution to power system network is referred to as load 

flow study. The solution provides the voltages at various buses, power flowing in various lines 

and line- losses. 

 

11. What is the information that is obtained from load flow study? 

 The magnitude and phase of bus voltages, real and reactive power flowing in each line and 

the line losses. 

 The load flow solution also gives the initial conditions of the system when the transient 
behavior of the system is to be studied. 

 

12. What are the quantities to be specified and to be computed for each class during power flow 

solution? 

 Load bus or PQ-bus (P and Q are specified- Voltage magnitude and angle are to be 

obtained) 

 Generator bus or voltage controlled bus or PV bus (P and V are specified- Voltage angle 

and Q are to be obtained) 

 Slack bus or swing bus or reference bus (Voltage magnitude and angle are specified- P and 
Q are to be obtained) 

13. What is swing bus (or slack bus)? 

A bus is called swing bus (or slack bus) when the magnitude and phase of bus voltage are 

specified for it. The swing bus is the reference bus for load flow solution and it is required for 

accounting line losses. Usually one of the generator bus is selected as the swing bus. 

 

14. What are the methods used for the iterative solution of non-linear algebraic equations? 

 Gauss-Seidal Load Flow Method(GSLF) 

 Newton-Raphson Load Flow Method(NRLF) 

 Fast-decoupled Load Flow Method(FDLF) 

 

15. What do you mean by flat voltage start? 

In iterative methods of load flow solution, the initial voltages of all buses except slack bus are 

assumed as 1+j0 p.u. This is referred to as flat voltage start. 
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16. What is a bus? 
 

The meeting point of various components in a power system is called as bus.At some of the 

buses power is being injected into the network, whereas at other buses it is being tapped by the 

system loads. 

 

17. What technique is used to solve load flow problems using Z-bus (Bus impedance matrix)? 

The formulation of load flow problem using Zbus employs Diakoptics techniques which is 

actually the piecewise solution of the power system problem by using tearing off technique. 

 

18. What is PQ bus? 

A bus is called PQ bus or load bus when real and reactive components of power are specified 

for the bus. In a load bus the voltage is allowed to vary within permissible limits. 

 

19. What are the four quantities that are associated with each bus in a system? 

 Real Power 

 Reactive Power 

 Voltage magnitude 

 Phase angle of voltage. 

20. When the generator bus is treated as load bus? 

If the reactive power of a generator bus violates the specified limits then the generator bus is treated as load 

bus 

PART-B 

 

1. Derive load flow algorithm using Gauss – Seidel method with flow chart and discuss the 

advantages of the method. (13) 

2. Derive load flow algorithm using Newton-Raphson method with flow chart and state the 

importance of the method. (13) 

3. Explain clearly the algorithmic steps for solving load flow equation using Newton – Raphson 

method (polar form) when the system contains all types of buses. Assume that the generators at the 

P-V buses have adequate Q Limits. (13) 

4. Find the bus admittance matrix for the given network. Determine the reduced admittance matrix by 

eliminating node 4. The values are marked in p.u. (13) 

 

5. Find the bus impedance matrix for the system whose reactance diagram is shown in fig. All the 

impedances are in p,u. (13) 

 



9 
 

 

6. (i) Derive the power flow equation in polar form.  

(ii) Write the advantages and disadvantages of Gauss-Seidel method and Newton-Raphson method.  

 

7. The parameters of a 4-bus system are as under: 

 

Bus 

code 

(pu) 
1-2 

Line 
impedance 

(pu) 
0.2 + j 0.8 

Charging 
admittance 

 
j 
0.0
2 

2-3 0.3 + j 
0.9 

j 0.03 

2-4 0.25 +j 
1.0 

j 0.04 

3-4 0.2 + j 
0.8 

j 0.02 

1-3 0.1 + 
j0.4 

j 0.01 

 

Draw the network and find bus admittance matrix. (13) 

 

8. (i) Compare Gauss-Seidel method and Newton-Raphson method of load flow studies . 

(ii) Fig.12 shows a three bus power system. Bus 1 : Slack bus, V= 1.05/00 p.u.  Bus 2 : PV bus, 

 V = 1.0 p.u. Pg = 3 p.u. Bus 3 :PQ bus, Pl = 4 p.u., Ql = 2 p.u. 

 

    9.   Carry out one iteration of load flow solution by Gauss Seidel method. Neglect limits on     reactive 

power generation.  
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UNIT III 
 

SYMMETRICAL FAULT ANALYSIS  

 

PART-A 

 

1. Write the relative frequency of occurrence of various types of faults. 

 

S

.

N

o

. 

Type of fault Relative 

frequency of 

occurrence 

1
. 

Three phase fault 5% 

2
. 

Double line-to- 
ground fault 

10% 

3
. 

Line- to-line fault 15% 

4
. 

Single line-to-
ground fault 

70% 

 

2. Find the fault current in Fig.2, if the pre-fault voltage at the fault point is 0.97 p.u.? 

    3. What are the assumptions made in short circuit studies of a large power system network? 

 Representing each machine by a constant voltage source behind proper reactance which may 

be X‖, X‘ or X. 

 Pre fault load currents are neglected. 

 Transformer taps are assumed to be nominal. 

 Shunt elements in the transformer model that account for  magnetizing 

 Current and core loss are neglected. 

 A symmetric three phase power system is considered. 

 Shunt capacitance of the transmission line is ignored. 

 Series resistances of transmission lines are neglected. 

 The negative sequence impedance of alternators are assumed to be the same as their positive 
sequence impedance.Z1=Z2 

4. What are the reactances used in the analysis of symmetrical faults on the synchronous 

machines as its equivalent reactance? 
 Sub transient reactance X 

‖
 

 Transient reactance X 
‘
 

 Synchronous reactance Xd 

5. What is the reason for Transient during short circuit? 
The faults or short circuits are associated with sudden change in currents. Most of the components of 

the power system have inductive property which opposes any sudden change in currents so the faults 
(short circuit) are associated with transients. 

 

6. Define short circuit interrupting MVA of a circuit breaker. 

The short circuit interrupting MVA of a circuit breaker is the volt-amperes (power) flowing through 

it at the moment of opening its contacts due to a fault. It is estimated by the following equations. 
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7. Define short circuit capacity of power system (or) fault level. 

Short circuit capacity or short circuit MVA or fault level at a bus is defined as the product of the 
magnitudes of the pre fault bus voltage and the post fault current. 

 

8. What is meant by doubling effect? 

If a symmetrical fault occurs when the voltage wave is going through zero then the maximum 

momentary short circuit current will be double the value of maximum symmetrical short circuit 

current. This effect is called doubling effect. 

 

9. What is momentary current rating of circuit breaker? How it is estimated. 

The momentary current rating is the maximum current that may flow through a circuit breaker for a 

short duration. It is estimated by multiplying the symmetrical sub transient fault current by a factor of 

1.6. 

 

10 What is interrupting short circuit current rating of circuit breaker? How it is estimated. 

The interrupting short circuit current rating of the circuit breaker is the maximum current that may 

flow through it when its contact open due to fault. It is estimated by multiplying the transient short 

circuit current by a factor of 1.0 to 1.5.The value of the factor depends on the speed of the breaker. 

 

11. List the various types of shunt faults. 

Line to ground fault 

Line to line fault 

Double Line to ground fault 

Three phase fault 

 

12. What is the need for short circuit analysis? 

The short circuit studies are essential in order to design or develop the protective schemes for 

various parts of the system. The protective scheme consists of current and voltage sensing devices, 

protective relays and circuit breakers. The selection of these devices mainly depends on various 

currents that may flow in the fault conditions. 

 

13. List the various types of shunt and series faults.  
      The various types of shunt faults are 

Line to ground fault 

Line to line fault 

Double Line to ground fault 

Three phase fault 

      The various types of series faults are 

 One open conductor fault 

 Two open conductor fault 

14. List the symmetrical and unsymmetrical faults. 

The three phase fault is the only symmetrical fault. All other types of faults are unsymmetrical 

faults are unsymmetrical faults. 

The various unsymmetrical faults are 

 Line to ground fault 

 Line to line fault 

 Double Line to ground fault 

 One or two open conductor fault. 

15. Name any two methods of reducing short circuit current. 

 By providing neutral reactance 

 By introducing a large value of shunt reactance between buses. 

16. Define DC off-set current. 

The unidirectional transient component of short circuit current is called DC off-set current. 
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PART-B 

 

1. A generator is connected through a transformer to a synchronous motor the sub transient reactance of 

generator and motor are 0.15 p.u. and 0.35 p.u. respectively. The leakage reactance of the transformer 

is 0.1 p.u. All the reactances are calculated on a common base. A three phase fault occurs at the 

terminals of the motor when the terminal voltage of the generator is 0.9 p.u. The output current of 

generator is 1p.u. and 0.8 p.f. leading. Find the sub transient current in p.u. in the fault, generator and 

motor. Use the terminal voltage of generator as reference vector. 

 

    2. Explain the step by step procedure for systematic fault analysis using bus impedance matrix. 

 

3. A 60 MVA, Y connected 11 KV synchronous generator is connected to a 60 MVA, 11/132 KV Δ/Y 

transformer. The sub transient reactance X‖d of the generator is 0.12 p.u. on a 60 MVA base, while the 

transformer reactance is 0.1 p.u. on the same base. The generator is unloaded when a symmetrical fault 

is suddenly placed at point p as shown in Fig. 3 Find the sub transient symmetrical fault current in p.u. 

amperes and actual amperes on both side of the transformer. Phase to neutral voltage of the generator 

at no load is 1.0 p.u. 

 
 

4. A three –phase transmission line operating at 33 kV and having a resistance and reactance of 5 Ohms 
and 15 Ohms respectively is connected to the generating station bus-bar through a 5000 KVA step up 
transformer which has a reactance of 0.05 p.u. Connected to the bus-bars are two alternators are 10,000 
KVA having 0.08 p.u. reactance and another 5000 KVA having 0.06 p.u. reactance. Calculate the KVA at 
a short circuit fault between phases occurring at the high voltage terminals of the transformers. 
 

5. A synchronous generator and a synchronous motor each rated 25 MVA, 11 kV having 15% sub- 

transient reactance are connected through transformers and a line as shown in fig. The transformers are 

rated 25 MVA,11/66 KV and 66/11 kV with leakage reactance of 10% each. The line has a reactance of 

10% on a base of 25 MVA, 66 kV. The motor is drawing 15 MW at 0.5 power factor leading and a 

terminal voltage of 10.6 KV. When a symmetrical 3 phase fault occurs at the motor terminals. Find the 

sub-transient current in the generator, motor and fault. 

 

 
6. A three phase power of 700 MW is to be transmitted to a substation located 315 kM from the source 
of power. For a preliminary line design. Assume the following parameters: Vs = 1.0 p.u., Vr + 0.9  

p.u.= 5000 km ; zc = 320, and Ś = 36.870. 

 

Based on the practical line load ability equation, determine a nominal voltage level for the 

transmission line.  

For the transmission voltage level obtained in (i) Calculate the theoretical maximum power that can 

be transferred by the transmission line.  
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7. With a help of a detailed flowchart, explain how a symmetrical fault can be analyzed using Zbus? 

For the radial network shown below a three phase fault occurs at F. Determine the fault current and the 

line voltage at 11 kV bus under fault conditions. 

 
 

(ii) Explain the procedure for making short-circuit studies of a large power system networks using 

digital computers.  

 

 

UNIT IV 

 

UNSYMMETRICAL FAULT ANALYSIS 

 

PART-A 

 

1. What are the reactances used in the analysis of symmetrical faults on the synchronous 

machines as its equivalent reactance? 
Sub transient reactance X 

‖
 

Transient reactance X 
‘
 

Synchronous reactance Xd 

2. What is the reason for Transient during short circuit? 
 

The faults or short circuits are associated with sudden change in currents. Most of the 
components of the power system have inductive property which opposes any sudden change in 
currents so the faults (short circuit) are associated with transients. 

 

3. Define short circuit interrupting MVA of a circuit breaker. 
 

The short circuit interrupting MVA of a circuit breaker is the volt-amperes (power) flowing 

through it at the moment of opening its contacts due to a fault.It is estimated by the following 

equations. 

 

4. Define short circuit capacity of power system (or) fault level. 
 

Short circuit capacity or short circuit MVA or fault level at a bus is defined as the product of the 

magnitudes of the pre fault bus voltage and the post fault current. 

 

5. What is meant by doubling effect? 
 

If a symmetrical fault occurs when the voltage wave is going through zero then the maximum 

momentary short circuit current will be double the value of maximum symmetrical short circuit 

current. This effect is called doubling effect. 
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6. What is momentary current rating of circuit breaker? How it is estimated. 

 

The momentary current rating is the maximum current that may flow through a circuit breaker for a 

short duration. It is estimated by multiplying the symmetrical sub transient fault current by a factor of 

1.6. 

 

7. What is interrupting short circuit current rating of circuit breaker? How it is estimated. 

 

The interrupting short circuit current rating of the circuit breaker is the maximum current that may 

flow through it when its contact open due to fault. It is estimated by multiplying the transient short 
circuit current by a factor of 1.0 to 1.5.The value of the factor depends on the speed of the breaker. 

8. List the various types of shunt faults. 

  Line to ground fault 

Line to line fault 

Double Line to ground fault 

Three phase fault 

 

9. What is the need for short circuit analysis? 
 

The short circuit studies are essential in order to design or develop the protective schemes for 

various parts of the system. The protective scheme consists of current and voltage sensing devices, 

protective relays and circuit breakers. The selection of these devices mainly depends on various 

currents that may flow in the fault conditions. 

 

 

10. List the various types of shunt and series faults.  
 
The various types of shunt faults are 

 Line to ground fault 

 Line to line fault 

 Double Line to ground fault 

 Three phase fault 

The various types of series faults are 

 One open conductor fault 

 Two open conductor fault 

11. List the symmetrical and unsymmetrical faults. 

The three phase fault is the only symmetrical fault. All other types of faults are unsymmetrical 

faults are unsymmetrical faults. 

The various unsymmetrical faults are 

 Line to ground fault 

 Line to line fault 

 Double Line to ground fault 

 One or two open conductor fault. 

12. Define DC off-set current. 

The unidirectional transient component of short circuit current is called DC off-set current. 

 

13.  Name any two methods of reducing short circuit current. 

 By providing neutral reactance 

 By introducing a large value of shunt reactance between buses. 
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PART-B 

 

1. Derive the expression for fault current in Line-to-Line fault on an unloaded generator in terms 

of symmetrical components 

2. Determine the fault current and MVA at faulted bus for a line to ground (solid) fault at bus 4 as 

shown in Fig.2 

 

G1, G2: 100 MVA, 11kV, X
+ 

, X
- 

= 15%, X
0 

= 5%, Xn = 6% 
T1, T2: 100 MVA, 11kV/220 kV, Xl\leak = 9% 

    L1, L2: X
+ 

= X
- 

= 10%, X
0 

= 10% on base of 100 MVA. Consider a fault at phase a‘ 

3. A single line to ground fault occurs on bus 4 of the system shown in Fig.3 

 

    Draw the sequence networks and compute the fault current.  

 

 

 

Gen 1 and 2 : 100 MVA, 20kV; X‘ = X‘ ‘ 20% ; X0 = 4%; Xn = 5%. 

Transformer 1 and 2 : 100 MVA, 20/345 KV; Xleakage = 8% on 100 MVA Tr. Line : X‘ = X‘ = 

15% X0 = 50% on a base of 100 MVA, 20 kV. 

 

4. Draw the Zero sequence diagram for the system whose one line diagram is shown in fig. 
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5. Two synchronous machines are connected through three-phase transformers to the transmission line 

as given below in Fig. 5. The ratings and reactance of the machines and transformers are 

Machines 1 and 2 : 100 MVA, 20 Kv; X‖d = X 1 = X2 = 20%,X0 = 4%; Xn = 5%. 

Transformers T1 and T2 : 100 MVA, 20Y/345 YkV ; X= 8% 
Both transformers are solidly grounded on two sides. On a chosen base of 100 MVA, 345 

kV in the transmission line circuit the line reactance are X1 =X2 = 15% and X0 = 50%. The system 

is operating at nominal voltage without prefault currents when a bolted (Zf = o) single line-to-
ground fault occurs on phase A at bus (3) Using the bus impedance matrix for each of the three 
sequence networks, determine the sub transient current to ground at the fault. 

 

 

6. Determine the positive, negative and zero sequence networks for the system shown in Fig.  Assume 

zero sequence reactance for the generator and synchronous motors as 0.06 p.u. current limiting reactors 

of 2.5 are connected in the neutral of the generator and motor No.2 he zero sequence reactance of the 

transmission line is j 300 . 

 

 

 

 

 

 

 

 

 

 

 7. Develop the connection of sequence network when a line to line fault occurs in a power network. 

 

 8.  Derive the expression for fault current in double line to ground fault on unloaded generator. Draw an 

equivalent network showing the inter connection of networks to simulate double line to ground fault. 
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UNIT V 

 

STABILITY ANALYSIS 

 

PART-A 

 

 

 
1. Define infinite bus in a power system. 

A bus is called infinite bus if its voltage remains constant and does not altered by any changes 

in generator excitation. 
 

2. Define stability. 
The stability of a system is defined as the ability of power system to return to stable   

(synchronous) operation when it is subjected to a disturbance. 

 
3 Define steady state and transient state stability. 

      The steady state stability of a system is defined as the ability of power system to remain stable 

 (without loosing synchronism) for small disturbances. 

 The transient stability of a system is defined as the ability of power system to remain stable 

 (without loosing synchronism) for large disturbances. 

 
4 Define power angle. 

   The power angle (or torque angle) is defined as the angular displacement of the rotor from 

 synchronously rotating reference frame. 

 
5 What is power system stability? 

 Power system stability is the property of the system that enables it to remain in a 
state of 

 operating equilibrium under normal operating conditions and to regain an acceptable state of 

 equilibrium after being subjected to a disturbance. 

 

 6.  Write the concept of critical clearing angle. 

The critical clearing angle, cc is the maximum allowable change in the power angle before 
clearing the fault, without loss of synchronism. The time corresponding to this angle is called 
critical clearing time, tcc. 

7. Define steady state stability limit. 

The steady state stability limit is the maximum power that can be transmitted by  a machine 

(or transmitting system) to a receiving system without loss of synchronism. In steady state the 

power transferred by synchronous machine (or power system) is always less than the steady state 

stability limit. 
8.  State equal area criterion. 

The equal area criterion for stability states that the system is stable if the area under Pa-
Curve reduces to zero at some value of.This is possible only if the positive (accelerating) area under 
Pa-curve is equal to the negative (deceleration) area under Pa- curve for a finite change in .Hence 
this stability criterion is called equal area criterion. 
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9. In a 3-machine system having ratings S1 S2 and S3 and inertia constants M1 M2 and M3, what is 

inertia constant M and H of the equivalent system? 
 
Meq=M1S1/Sb+ M2S2/Sb+ M3S3/Sb 

Where, S1, S2, S3=MVA ratings of machines 1, 2, 3 respectively. 
Sb =Base MVA or MVA rating of system. 

 

Heq= 
M eq 

f
 

Sb 

 

10. List any two methods of improving the transient stability limit of power system. 

The following are the methods used to improve the transient stability of a system. 

• Increase of system voltage and use of AVR (Automatic Voltage Regulation). 

• Use of high speed excitation systems. 

• Reduction in system transfer reactance. 
• Use of high speed reclosing breakers. 

 

11. Define swing curve. What is the use of swing curve? 

The swing curve is the plot or graph between the power angle and time t. 

It is usually plotted for a transient state to study the nature of variation in for a sudden large 

disturbance. From the nature of variation of the stability of the system for any disturbance can be 

determined. 

 

12. Write the power-angle equation of a synchronous machine connected to an infinite bus and also 

the expression for maximum power transferable to the bus. 

The power-angle equation of a machine connected to an infinite bus is given by, 

Pe Pmax sin 

Where, Pmax E V   / X 

 1. =Magnitude of internal E.M.F of generator. 

2. = Magnitude of infinite bus voltage. 

=Transfer reactance between generator and infinite bus. 

=Power angle or torque angle. 

 

PART-B 

 

 

1
. 

Derive swing equation used for stability studies in power system. 

 

2

. 

Explain the modified Euler method of analyzing multi machine power system for stability 
with a neat flow chart. 

3

. 

(i)Derive swing equation for a synchronous machine. 

 
(ii) A 50 Hz generator is delivering 50% of the power that it is capable of delivering 

through a  transmission line to an infinite bus. A fault occurs that increases the reactance 

between the generator and the infinite bus to 500% of the value before the fault. When the 

fault is isolated, the maximum power that can be delivered is 75% of the original maximum 

value. Determine the critical clearing angle for the condition described 

4. Find the critical clearing angle for clearing the fault with simultaneous opening of the 

    breakers 1 and 2. The reactance values of various components are indicated on the 

 diagram. The generator is delivering 1.0 p.u. power at the instant preceding the fault. The              
fault occurs at point p as shown in the figure. 
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5. In the system shown in Fig. 5 a three phase static capacitive reactor of reactance 1 p.u. per phase in 

connected through a switch at motor bus bar. Calculate the limit of steady state power with and 

without reactor switch closed. Recalculate the power limit with capacitance reactor replaced by an 

inductive reactor of the same value. 

 

 

 

 

 

 

 

 

 

Assume the internal voltage of the generator to be 1.2 pu. and motor to be1.0 p.u. 

 
6. Describe the Runge-Kutta method of solution of swing equation for multi-machine systems. 

 

 (i) A 2-pole 50 Hz, 11kV turbo alternator has a ratio of 100 MW, power factor 0.85lagging. The 

rotor has a moment of inertia of 10,000 kgm2. Calculate H and M. 

(ii)A three phase fault is applied at the point P as shown below. Find the critical clearing angle for 

clearing the fault with simultaneous opening of the breakers 1 and 2.  

The reactance values of various components are indicated in the diagram. The generator is 

delivering 1.0 p.u. power at the instant preceding the fault. 

 

 

 

 

 

 

 

 

 

7. Describe the equal area criterion for transient stability analysis of a system. 



 

 

EE8551- MICROPROCESSORS AND MICROCONTROLLERS 

 

UNIT-I  

8085  PROCESSOR 

 

PART - A 

1. What is stack and what is the use of stack pointer?  

The stack is a reserved area of the memory in the RAM where temporary information may 

be stored. A 16-bit stack pointer is used to hold the address of the most recent stack entry. 

2. Mention the use of ALE. (Dec-2015, Dec-2013,May-2010) 

The ALE signal is used to demultiplex (separate) AD0–AD7 lines to A0–A7 (address lines) 

and D0–D7(data lines).The separation of address lines and data lines is achieved by 

connecting a external latch to AD0 – AD7 lines and enabling the latch when signal is active. 

3. State the functions of keyboard interrupts. (Dec-2014) 

Keyboard interrupt is special case of signal usually generated by the keyboard in the text user 

interface. This signal is used to generate a hardware interrupt when a key is pressed or 

released. 

4. List the 8085 flags. (Dec-2014, Dec-2013) 

Various flags are : 

S (Sign flag), Z (Zero flag), AC (Auxiliary carry flag), P (Parity flag), CY (Carry flag). 

5. What is meant by level-triggered interrupt? Which of the interrupts in 8085 are level 

triggered? (May-2014) 

A level triggered interrupt is an interrupt signaled by maintaining the interrupt line at a 

high or low level. A device wishing to signal a level triggered interrupt drives the interrupt 

request line to its active level (high or low), and then holds it at that level until it is 

recognized by microprocessor. In 8085 microprocessor, RST 5.5, RST 6.5, INTR, TRAP are 

level triggered interrupts. TRAP is both level as well as edge triggered interrupt. 

6. What is the function of program counter in 8085 microprocessor?(May-2013) 

Program counter stores the address of the next instruction to be fetched. Thus it is used 

as pointer to the instruction. 

7. What is trap interrupt and its significance? (May-2012) 

This interrupt is a non-maskable interrupt. It is unaffected by any mask or interrupt 

enable. TRAP has the highest priority. TRAP interrupt is edge and level triggered. This 

means that the TRAP must go high and remain high until it is acknowledged. This avoids 

false triggering caused by noise and transients. 

8. List the control and status signals of 8085 and mention its need. (Dec-2012) 

ALE (Address Latch Enable) and (Read and Write) 

IO/ , S0S1 READY 
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9. Define the function of parity flag and zero flag in 8085.(May-2012) 

Parity flag – Parity is defined by the number of one‘s present in the accumulator. After an 

arithmetic or logical operation if the result has an even number of ones, ie., even parity, the 

flag is set. If the parity is odd, flag is reset. 

Zero flag – the zero flag sets if the result of operation in ALU is zero and flag resets if result 

is non zero. The zero flag is also is also set if certain register content becomes zero following 

an increment or decrement operation of that register. 

10. To obtain a 320 ns clock, what should be the input clock frequency? What is the 

frequency of clock signal at CLKOUT? (May-2014) 

System clock frequency = 1/T = 1 / 320*10
-9 

= 3.125 MHz 

Crystal clock frequency = 2* System clock frequency 

= 2*3.125*10
6
 

= 6.25 MHz 

The frequency of clock signal at CLK OUT= Crystal frequency/2 

= 6.25/2 

=3.125 MHz. 

 

11. List the five interrupts pins available in the 8085. (May-2010) 

The five interrupt pins are 

TRAP, RST 7.5, RST 6.5, RST 5.5, INTR. 

12. Specify the size of data, address, and memory word and memory capacity of 8085 

microprocessor.  

Size of data bus = 8-bits Size of memory word = 8-bits 

Size of address bus = 16-bits Memory capacity = 64 Kbytes. 

         13. What is interrupt?(May-2006, May-2009)  

Interrupt is an external signal that causes a microprocessor to jump to a specific 

subroutine. 

        14. How performance of a microprocessor is measured in terms of MIPS? 

The performance of a microprocessor is measured in terms of MIPS (Million instructions per 

Second). 

MIPS rate = 1/(Average time required for the execution of instruction * 10
6
) 

        15. What are the different machine cycles in 8085 microprocessor?(May-2008) 

 

Opcode fetch, Memory read, Memory write, I/O read, I/O write, Interrupt acknowledge, Bus idle. 
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PART B 

 

1. Explain with a neat block diagram the architecture of 8085 microprocessor.  

2. Write about the pin configuration of 8085 processor and explain them in detail.  

3. Briefly explain memory interfacing techniques used in 8085 microprocessor  

4. (i) Describe the interrupts of 8085 Microprocessor.  

(ii) Draw and explain the flag register of 8085 in brief.  

5. Draw and explain the timing diagram for MVI A, 32H  

6. (i) Explain the bus structure of 8085 processor.  

    (ii) Draw the timing diagram for memory read cycle and explain.  

7. Explain with flow diagram how an instruction is fetched and executed in an 8085 processor. 

8. Explain the I/O read and write operation of 8085 processor with timing diagram.  

9. Briefly explain input and output interfacing techniques used in 8085 microprocessor. 

10. Design an interface circuit for microprocessor controlled system to meet the following 

specifications.  

(a) 74LS138: 3to 8 decoder 

(b) 2732 (4K x 8): EPROM- address range should begin at 0000h and additional 4K memory space 

should be available for future expansion. 

(c) 6116 (2K x 8): CMOS R/W memory. 

 

 

UNIT-II 

PROGRAMMING OF 8085 PROCESSOR 

PART - A 

1. What is indexing? NOV/DEC 2012 

Indexing technique allows programmer to point or refer the data stored in sequential memory 

locations one by one. 

2. What are the various types of 8085 instructions? MAY/JUNE2013, NOV/DEC2011 

1. Data transfer group – MOVA,B 

2. Arithmetic group – ADD B 

3. Logical group- ANAB 

4. Branch group – JMP LABEL 

5. Stack I/O and Machine Control group –PUSH,POP, HLT. 

  3. Explain the difference between a JMP instruction and CALL instruction. MAY/JUNE2012 

A JMP instruction permanently changes the program counter. 

A CALL instruction leaves information on the stack so that the original program execution 

sequence can be resumed. 

  4. What is meant by lookup table? NOV/DEC 2014 

A lookup table is an array that replaces runtime computation with a simpler array indexing 

operation. The savings in terms of processing time can be significant, since retrieving a value 

from memory is often faster than undergoing an expensive computation or input/ouput operation. 

  5. Write the functioning of CMP instructions? NOV/DEC 2015 

This instruction subtracts the contents of the specified register from contents of the accumulator 
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and sets the condition flags as a result of the subtraction. 

  6. Mention the similarity and difference between compare and subtract instructions.

 May/June2014 

The compare and subtract instructions both are subtract one operand from another and sets the 

flag register accordingly. The subtract instruction stores the result in the accumulator while the 

compare instruction does not store any result except flags. 

 7.   State the purpose and importance of NOP instruction. May/June2014 

The NOP instruction in CPU ‟s is to insert a time delay. It may be useful to force the CPU to wait 

for external (slower) devices to complete its work. 

 8. What are the different types of addressing modes?NOV/DEC 2013,MAY/JUNE 2012 

The addressing mode specifies the location of the operand (data). The different types are as 

follows 

1. Immediate addressing 

2. Register addressing 

3. Direct addressing 

4. Indirect addressing 

5. Implicit addressing 

9. Define stack and stack related instructions? MAY/JUNE 2013, NOV/DEC2012 

The stack is a group of memory locations in the R/W memory that is used for the temporary 

storage of binary information during the execution of the program. The stack related instructions 

are PUSH and POP 

10. State the function of given 8085instructions: JP, JPE, JPO, JNZ 

 

JP – Jump on positive  JPE-  Jump on parity even  Subroutines are group of instructions stored as 

a separate program in memory and it is called from the main program when ever required. 

11.  What is a recursive procedures? 

A recursive procedure is a procedure, which calls itself. Recursive procedures are used to work 

with complex data structures called trees. If the procedure is called with N=3, then the N is 

decremented by 1 after each procedure CALL and the procedure is called until N=0. 

12. How to access subroutine within the main program procedure?NOV/DEC 2013 

(i) Accessed by CALL & RET instruction 

(ii) Machine code of instruction is put only once in the memory 

 iii) With procedures less memory is required 

iv) Parameters can be passed in registers, memory location or stack 

13. What are the four instructions which control the interrupt structure of the 8085 

microprocessor? 

DI (disable interrupts)  

EI (enable interrupts) 
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 RIM (read interrupt masks)  

SIM (set interrupt masks) 

14. How the microprocessor is synchronized with peripherals? 

The timing and control unit synchronizes all the microprocessor operations with clock and 

generates control signals necessary for communication between the microprocessor and 

peripherals. 

 

 

PART B 

 

1. (i) Describe with suitable examples the data transfer instructions in 8085 microprocessor.  

    (ii) Write an 8085 assembly language program to sort numbers ascending orders.  

2. With example explain the different addressing modes of 8085 and the different types of instruction.  

3. (i) Describe with suitable example the operation of stack.  

    (ii) Describe the categories of instructions used for data manipulation in 8085 μp  

4.  (i) Describe with a suitable 8085 assembly language program the use of subroutine instructions.  

(ii) Give two examples for data transfer instructions, arithmetic instructions, logic instructions and branch   

instructions  

5.  (i) Write a program with a flowchart to multiply two 8-bit numbers.  

     (ii) Describe with suitable examples the data transfer, loading and storing instructions.  

6. (i) Compare the similarities and differences of CALL and RET instructions with PUSH and POP 

instructions.  

(ii) Write an assembly language program based on 8085 microprocessor instruction set to search the 

smallest data in a set.  

7. Explain the operations carried out when 8085 executes the instructions 

      (i) MOV A, M (ii) XCHG (iii) DAD B (iv) DAA  

8. (i) Explain the loop structure with counting and indexing in 8085 programming.  

    (ii) Write an 8085 program to count the number of even and odd numbers in a given set of numbers. 

9. Explain how software delays can be implemented using counters.  

10. (i) Explain the process of writing assembly Language program with the help of example. 

      (ii) What do you meant by hand assembly? Explain with the help of example.  

 

 

UNIT-III 

8051 MICRO CONTROLLER 

PART - A 

1. What is Microcontroller? 

A device which contains the microprocessor with integrated peripherals like memory, serial ports, 

parallel ports, timer/counter, interrupt controller, data acquisition interfaces like ADC, DAC is called 

microcontroller. 

2. List the features of8051microcontroller. (Nov/Dec2014) 

The features are single supply +5 volt operation using HMOS technology. 4096 bytes program 

memory on chip (not on 8031), 128 data memory on chip, Four register banks, Two multiple modes, 

16-bit timer/counter, Extensive Boolean processing capabilities, 64 KB external RAM size 
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3. How is the Program memory organized in an 8051Microcontroller? 

In an 8051 based system the entire 64KB program memory can be external or 4 KB is internal and 

the remaining 60 KB is external. This is decided by the logic level of the signal EA Pin. When EA 

pin is tied high (+Vcc or 5 V) the first 4 KB of program memory is internal and the remaining 60 KB 

is external. When EA pin is tied low (GND or 0 V) the internal ROM is ignored and the entire 64 KB 

is external. 

4. List the alternative functions assigned to port 3 pins of 8051microcontroller.  

Port 3 

pins 

Alternative 

function 

P3.0 Received Data 

P3.1 Transmission Data 

P3.2 INT0 

P3.3 INT1 

P3.4 T0 

P3.5 T1 

P3.6 WR 

P3.7 RD 

 

 

5. What is the role of DPTR in 8051Microcontroller? 

The Data Pointer (DPTR) is the 8051s only user-accessible 16-bit (2-byte) register. The 

Accumulator, "R" registers, and "B" register are all 1-byte values. DPTR, as the name suggests, is 

used to point to data. It is used by a number of commands which allow the 8051 to access external 

memory. When the 8051 accesses external memory it will access the external memory at the address 

indicated by DPTR. While DPTR is most often used to point to data in external memory, many 

programmers often take advantage of the fact that its the only true 16-bit register available. It is often 

used to store 2-byte values which have nothing to do with memory locations. 

6. Mention the size of DPTR and stack pointer in 8051microcontroller. 

The DPTR is 16 bit data Register and SP is 8 bit Register. 

7. What is the need of Coprocessor? 

The general-purpose processors such as 8086 or 8085 are not optimized to do arithmetic 

manipulations, CRT display manipulation and word processing. Hence we go for a coprocessor, 

which is capable of doing dedicated functions (Special Operations) to increase the overall execution 

speed of larger systems. 
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8. Write the vector address and priority sequence of 8051 interrupts (Nov/Dec 2014) 

 

The interrupts are : address 

External interrupt 0 : IE0: 

0003H 

  TF0: 

Timer interrupt 0 : 000BH 

External interrupt 1 : IE1: 

0013H 

Timer Interrupt 1 : TF1:00

1BH 

Serial Interrupt Receive  

interrupt : RI: 

0023H 

Transmit interrupt : TI: 

0023H 

 

9. What are the addressing modes of 8051 microcontroller? (Nov/Dec2014) 

The 8051 provides a total of five distinct addressing modes. 

(1) Immediate (2) register (3) direct (4) register indirect (5) indexed 

   
10. Mention the purpose of PSEN and EA in 8051microcontroller.  

PSEN: If external ROM is used for storing program then a logic zero (0) appears on it every time the 

microcontroller reads a byte from memory. 

EA : By applying logic zero to this pin, P2 and P3 are used for data and address transmission with 

no regard to whether there is internal memory or not. It means that even there is a program written to 

the microcontroller, it will not be executed. Instead, the program written to external ROM will be 

executed. By applying logic one to the EA pin, the microcontroller will use both memories, first 

internal then external (if exists). 

11. List the interrupt sources in 8051 microcontroller. (May/June 2014)(Nov/Dec 2015) 

8051   Microcontroller has 5 interrupts: (1) Externalinterrupt0 (2) External interrupt 1  

(3) Timer0 overflow (4) Timer1 overflow (5) Transmission interrupt (TI)/ reception interrupt (RI) 

 (6) Reset. 

 

12. Give the details of PSWof8051. (May/June 2010) 

The PSW stores the status of the results of the ALU operations and some of the status of the 

processor by means of 1 bit status flags. The PSW is also known as flag register. The flags are useful 

for the programmer to test condition of the result and make decisions. The PSW consists of four math 

flags and two register bank select bits. The Math flag are carry, auxiliary carry, over flow and parity 

flag. The register bank select bits are RS0 andRS1. 
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13. Mention the registers used for serial communication in 8051Microcontroller? 

(Nov/Dec2014) 

SCON- Serial port control register, SBUF- Serial port data buffer are the registers used for serial 

communication in 8051 Microcontrollers. 

 

14. Write the relative addressing in an8051. 

In relative addressing, the instruction specifies the address relative to the PC (Program Counter). 

The instruction will carry an offset whose range is -12810 to +12710. The offset is added to the PC 

to generate the 16 bit physical address. 

Example: JC offset- If carry is one , then the program control jumps to an address obtained by 
adding the content of the PC and the offset value in the instruction. 
 

15. List the instructions that affect the overflow flag in8051. 

ADD, ADDC, SUBB, DIV and MUL. 

 

16. Write the functions of TMOD register in  8051 Microcontroller. (Nov/Dec 2015) 

 

GAT

E 

C/T 

 

M1 M0 GAT

E 

C/T 

 

M1 M0 

TIMER 1 TIMER 0 

  

GATE- When GATE =1 hardware control GATE =0, software control 

- Set 0 for Timer operation and Set 1 for Counter operation M1 M0- Mode selector bit  

an 8 bit timer controlled by timer 1 control bits 

0

0 

 - 13 bit timer 

0 1 - 16 bit timer / counter 

1 0 - 8 bit auto-reload timer /counter 

1 1

 

- 

TL 0 is an 8 bit timer /counter controlled by standard timer 0 control bits. TH0 is 

 

 

PART B 

 

1. Explain with a neat block diagram the architecture of 8051 microcontroller.  

2. Briefly explain about interrupts used in 8051 microcontroller.  

3. (i) Draw the data memory structure of 8051 microcontroller and explain.  

    (ii) Explain with block diagram how to access external memory devices in an 8051 based system.  

4. Explain in detail pin diagram of 8051 microcontroller.  

5. Explain how serial communication is performed in 8051 microcontroller.  

6. Discuss about the organization of internal RAM and special function registers of 8051 
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    microcontroller in detail.  

7. (i) Explain in detail the different methods of memory address decoding in 8051.  

    (ii) Explain the operation of stack in 8051.  

8. Explain the timer/counter functional unit of microcontroller 8051 with relevant diagrams. 

9. Discuss in detail, the hardware and software support provided by 8051 for serial communication.  

10. Briefly explain the internal port structure of 8051 microcontroller.  

 

UNIT- IV  

PERIPHERAL INTERFACING 

PART - A 

 

 

1. Bring about the features of 8259.  

 

It is a programmable interrupt controller. It manages eight interrupt requests. 2. The interrupt 

vector addresses are programmable. 3. The priorities of interrupts are programmable. 4. The interrupt 

can be masked or unmasked individually 

2. How data is transmitted in asynchronous serial communication? (May/June- 2014) 

In asynchronous data transfer, one character is transferred at a time. Start and stop bits are 

used with each character. The transmitter and receiver use two separate clock inputs here. 

3. What are the internal registers available in8259PIC? (Apr/May-2015) 

 

Interrupt mask register (IMR), Interrupt Request register (IRR), In service register(ISR) and 

Priority register(PR) 

 

4. What are the functions of USART? (Nov/Dec-2014) 

 

USART stands for universal Synchronous / Asynchronous Receiver / Transmitter. It is a 

programmable communication interface that can communicate by using either synchronous or 

asynchronous serial data. 

5. What is scan counter in 8279? (Nov/Dec-2012) 

 

The scan counter has two modes to scan the key matrix and refresh the display. In the 

encoded mode, the counter provides binary count that is to be externally decoded to provide the scan 

lines for keyboard and display. In the decoded scan mode, the counter internally decodes the least 

significant 2 bit and provides a decoded 1 out of 4 scan on SL3-SL 3. The keyboard and display both 

are in the same mode at a time. 

6. What are the basic modes of operationsof8255? (Nov/Dec-2013) 

 

a) I/O Mode i. Mode 0- Simple Input/Output. ii. Mode 1- Strobe Input/Output (handshake mode) iii. 

Mode 2- Strobe bi-directional mode   b) Bit Set/Reset Mode. 
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7. List out the operating modes in 8253Timer/Counter. (Nov/Dec-2014) 

 

MODE 0 : Interrupt on terminal count 

 

MODE 1 : Hardware Retriggerable One-shot  

MODE 2 : Rate generator 

MODE 3 : Square Wave Rate Generator  

MODE 4 : Software Triggered Strobe. 

MODE 5 : Hardware triggered strobe (Re triggerable). 

 

8. Give the control word format of8253Timer.  

 

 

9. What is BSR modein8255?  

 

 

10. What are the different peripheral interfacing used with 8085 microprocessor? 

Keyboard, Memory, EPROM, LCD display, LED seven segment displays. 

 

11. What are the output terminals inUSART8251? (May/June-2013) 

 

TXD (output terminal), TXRDY (output terminal), TXEMPTY (Output terminal), RXRDY (Output 

terminal), DTR (Output terminal), RTS (Output terminal) 
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12. What are the different types of command words used in 8259A? (Nov/Dec- 2013) 

The command words of 8259A are classified in two groups 

1. Initialization command words(ICWs) 

2. Operation command words(OCWs) 

 

   13. What are the basic modes of operation of 8255? (Nov/Dec-2013) 

 

Mode 0: Basic Input/output Mode 1: Strobes Input/output Mode 2: Bi-direction bus. 

   14. How data is transmitted in asynchronous serial communication? (May/June-2014) 

In this the data is transferred bit by bit that is used for one to one communication. 

 

PART B 

 

1. Draw the Block diagram of 8255(PPI) and explain its various operating modes.  

2. Discuss the various modes of operation of the programmable interval timer 8254.  

3. Describe how 8279 keyboard and Display controller is interfaced to 8085 or 8051.  

4. Draw the Block diagram of 8259(PIC) and explain the initialization command words.  

5. Explain how the serial data transfer can be performed using 8251 USART.  

6. Draw and describe the interfacing of A/D and D/A converter interfacing to 8085 μp.  

7. (i) Explain the operation of 8255 PPI Port A programmed as input and output in mode 1 with necessary 

handshaking signals.  

(ii) Explain the parallel communication between two processors using mode 2 of 8255.  

8. Draw the architecture of DMA controller 8237 and explain  

9. Explain the seven segment LED interface with microprocessor.  

10. With a neat Diagram explain the internal architecture of keyboard and display controller IC-8279.  

 

UNIT V 

MICRO CONTROLLER PROGRAMMING & APPLICATIONS 

PART -A 

1. What are the applications of 8051 Microcontroller?  

(i) Washing Machine control, (ii) Traffic Light control, (iii) Servo Motor control, (iv) Stepper motor 

control, (v) DC motor control. 

 

2. What are the 3 classes of control transfer instruction? 

 Unconditional calls, returns and jumps Conditional jumps 

 Interrupts 

 

3. Write about CALL statement in 8051? (Nov/Dec2012) 

There are two subroutine CALL instructions. They are 

*  LCALL (Long CALL) 

*  ACALL (Absolute CALL) 
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4. Write about the jump statement?  

 There are three forms of jump. They are LJMP (Long-jump)-address16 

AJMP (Absolute jump)-address 11 SJMP(short jump)-relative address 

 

5. Write a program to find 2’s complement using8051? 

MOV A,R0 CPL A INC A 

 

6. Write a program to swap two numbers using 8051? 

MOV A,#data SWAP A 

7. Mention the interrupts of 8051 microcontroller? (Nov/Dec‘13’) 

INT0, TF0, INT1, TF1, R1 & T1 

 

8. What is a stepper motor?(Nov/Dec2014) 

A stepper motor is a specially constructed DC motor with 4 windings. It rotates in precise 

steps with a common step size range of 0.9 to 30 degrees. 

9. Write the coil sequence for a full step rotation of a stepper motor.(May/June 2013) 

Clockw
ise 

B
2 

B
1 

A
2 

A
1 

Anti 

clockwise 
D
3 

D
2 

D
1 

D
0 

 1 1 0 0  

 1 0 0 1  

0 0 1 1 

0 1 1 0 

1 1 0 0 

 

 

  10. What are the tasks involved in key board interfacing? 

The task involved in keyboard interfacing are Sensing a keyboard 

Sensing a key actuation De bouncing the key and Generating key codes . 

 

 11. How a keyboard matrix is formed in keyboard interface? 

The return lines RL0 to RL7 of 8279 are used to form the columns of keyboard matrix and 

decoded scan the scan lines SLO to SL3 of 8279 are used to form the rows of keyboard matrix. 

In encoded scan mode, the output lines of external decoder are used as rows of keyboard matrix. 

 

 12. What is scanning in keyboard and what is scan time? 

The process of sending a zero to each row of a keyboard matrix and reading the columns for key 

actuation is called scanning. The scan time is the time taken by the processor to scan all the rows one 

by one starting from first row and coming back to the first row. 
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13. Why a driver circuit is used while connecting a microprocessor to relay?  

 Microcontroller pin lacks sufficient current to drive the relay. So a driver circuit or power 

transistor is placed between the microcontroller and the relay. 

14. How the speed of an electric motor is controlled? 

The speed of an electric motor is controlled by controlling the power source of the motor. To 

provide a variable power supply, a variable series resistance is placed between the motor and supply. 

 

PART B 

 

1. Describe with a neat diagram the stepper motor control using microcontroller.  

2. Explain with a neat diagram the closed loop control of servomotor using microcontroller.  

3. How to interface a 4 x 4 matrix keyboard using 8051 microcontroller and explain how to identify the key 

press.  

4. Draw the circuit diagram to interface an LCD display with 8051 microcontroller and explain how to 

display a character using LCD display.  

5. Explain with a neat diagram the application of 8051 microcontroller in washing machine Control.  

6. Explain with a program to rotate the stepper motor in both clockwise and anticlockwise direction using 

8051 microcontroller.  

7. Explain the different types of instructions set used in 8051 microcontroller.  

8. Write an assembly language program based on 8051 microcontroller instruction set to perform four 

arithmetic operations on two 8 bit data.  

9. Write a program to generate pulses to derive and for continuous operation of a stepper motor.  

10. Explain about various types of jump instructions according to range.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

EE8552- POWER ELECTRONICS 

UNIT I 

POWER SEMI-CONDUCTOR DEVICES 

PART - A 

1. What is a SCR? 

 A Silicon-Controlled Rectifier (SCR) is a three terminal, three-junction semiconductor device that 

acts as a true electronic switch. It is a unidirectional device. SCRs can be triggered normally only by 

currents going into the gate. 

2. Define break over voltage of SCR. 

 Break over voltage is defined as the minimum forward voltage (gate being open) at which the SCR 

starts conducting heavily. 

3.  Draw the two transistor model of a SCR and mention its applications. 

 

4. List the applications of SCR. 

  (i) It can be used as a speed controller in DC and AC motors (ii)It can be used as switch in 

inverter. (iii)   It can be used as switch in converter. (iv)It is used in battery charges. (v) It is used for 

phase control and heater control.(vi)It is used in light dimming control circuits. 

5. What is meant by latching current & holding current? (Jun 2014) (MAY 2016) 

 The latching current is the minimum current, above which the SCR gets conducted into the 

forward conduction state. So current higher than the latching current is to be applied to the SCR to 

make it to conduct in the forward conducting region. 

6. What is meant by switching losses in devices? (DEC 2015) 

 The losses that occur during turning on and turning off of the devices is known as switching 

losses.Switching losses occur when the device is transitioning from the blocking state to the conducting 

state and vice-versa. This interval is characterized by a significant voltage across its terminals and a 

significant current through it. The energy dissipated in each transition needs to be multiplied by the 

frequency to obtain the switching losses. 

7. What is a Triac? 

 Triac is a three terminal bi-directional semiconductor-switching device.  It can conduct in both 

the directions for any desired period.  In operation it is equivalent to two SCR‘s connected in ant 

parallel.  Next to SCR it is the widely used device for power control.  

 



 

 

 

8. Draw the VI characteristics of a SCR and mark important points. 

 

  9. Why Triac not popular compared to SCR? Justify. 

 Commutation of Triac in inductive load is difficult when compared to SCR. It also has low dv/dt 

rating and its reliability is less. Hence it is not popular compared to SCR. 

10. What is power MOSFET? 

 A power MOSFET is a voltage-controlled device and requires only a small input current.  The 

switching speed is very high and the switching times are of the order of nanoseconds. 

 

11. Explain the importance of threshold voltage in gate circuit 

 When the voltage Vgs is increased beyond threshold voltage, the device starts to conduct and the 

current will be increased from zero. 

12. Draw the volt-ampere characteristic of a Triac. 

 

 

 

 

 

 

 

 

 



 

 

 

 

13. Distinguish between SCR and TRIAC. 

 

 

 

 

 

 

 

 

 

 

14.  Draw the construction, equivalent circuit and symbol of Triac. 

 

 

15. What is the common method used for di/dt protection? 

  The value of the di / dt can be maintained below acceptable limit by using a small inductor 

called di/dt inductor in series with the anode circuit.As inductor opposes the growth or decay of current 

hence when current growth rate or decay rate is increased it is lowered by the inductor and the SCR is 

protected against High di/dt. 

 

16. What are the advantages of IGBTs? (Nov-Dec 2016)(Nov 2017) 

 The main advantages of using the Insulated Gate Bipolar Transistor over other types of transistor 

devices are its high voltage capability, low ON-resistance, ease of drive, relatively fast switching 

speeds and combined with zero gate drive current makes it a good choice for moderate speed, high 

voltage applications 

 

17. Define pinch off voltage of MOSFET (May-June 2012) 

In the drain characteristics as Vds increases at one point Id remains constant and this current is 

referred to as drain source saturation current Idss. At this point the channel appears as pinch off. The 

drain source voltage corresponding to this point is called pinch off voltage. 

S.No SCR TRIAC 

1 It is unidirectional device It is a bidirectional device 

2 It has fast turn off time It has comparatively 

longer turn off time 

3 It can be used to switch 

AC supply frequencies 

upto few KHz 

It can be used to switch 

AC supply frequencies 

upto 40Hz only 

4 It is triggered by positive 

voltage applied to the 

gate 

It is triggered by either 

positive or negative 

voltage applied to the 

gate. 



 

 

18. What are the drawbacks of GTO? (Nov-Dec 2012) 

In GTO,  

 ON state voltage drop and the associated loss is more. 

 Gate drive circuit losses are more. 

 Triggering gate current is higher as compared to the current required for a conventional SCR. 

 In GTO, magnitude of latching and holding current is more. 

19. Why are IGBT becoming popular in their application to controlled converters?(May-June 

2012) 

 IGBT has high input impedance like a MOSFET and low on state power loss as in BJT. Moreover 

IGBT is free from secondary breakdown as in BJT. So IGBT has the advantages of both MOSFET & 

BJT. Hence it is becoming popular in the applications of controlled devices. 

 

20. What is the limitation of high frequency operation of a power electronic device?( June 2013) 

 1. Efficiency is poor; switching loss is proportional to switching frequency. 

 2. Dropout voltage (minimum VIN) is higher. 

 3. More Electromagnetic interference 

21. What is the use of snubber circuit? (June 2013) (Nov 2013)(DEC 2015) (Nov-Dec 2016) 

Snubber circuit is used to prevent failure due to dv/dt. Snubber uses a small resistor (R) 

in series with a small capacitor (C). This combination can be used to suppress the rapid rise 

in voltage across a thyristor, preventing the erroneous turn-on of the thyristor. 

22. List the various forced commutation techniques used to turn off  SCR (Nov 2013)(May17) 

(i)  Self commutation (ii) Resonant pulse commutation (iii) Complementary commutation 

(iv) Impulse commutation (v)External commutation (vi) Load commutation  

23. What is meant by current commutation of SCR?(Dec 2014).(May17) 

To turn OFF a thyristor, the forward anode current should be brought to zero for sufficient time 

to allow the removal of charged carriers. In case of DC circuits the forward current should be forced to 

zero by means of some external circuits. This process is called as Current Commutation. 

 

24. Compare MOSFET and BJT?(Jun 2014) 

S.No MOSFET BJT 

1 Lower switching losses Higher switching losses 

2 More conduction losses Low conduction losses 

3 Voltage controlled device Current controlled device 

4 Operating frequency is in MHz Operating frequency is in 

KHz 

5. Secondary breakdown does not 

occur 

Has Secondary breakdown  
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25. What is meant by commutation of a SCR? (April/May 18) 

The turn OFF process of an SCR is called commutation. The term commutation means the 

transfer of currents from one path to another. So the commutation circuit does this job by reducing the 

forward current to zero so as to turn OFF the SCR or Thyristor. 

To turn OFF the conducting SCR the below conditions must be satisfied. 

i.  The anode or forward current of SCR must be reduced to zero or below the level of holding 

current and then, 

ii. A sufficient reverse voltage must be applied across the SCR to regain its forward blocking state. 

 

26. Mention the advantages of 'RC' triggering over 'R' triggering.(April/May 2018) 

The limitation of resistance firing circuit can be overcome by the RC triggering circuit which 

provides the firing angle control from 0 to 180 degrees. By changing the phase and amplitude of the 

gate current, a large variation of firing angle is obtained using this circuit. 

 

27. Mention the advantages of pulse triggering over RC triggering 

Pulse triggering is preferred higher than RC triggering because of its following advantages: 

1. The SCR has small turn ON time ie, upto 5uS. Hence a pulse of gate drive is sufficient to turn 

on the SCRs. 

2. Once the SCR turns ON, there is no need of gate drive. Hence gate drive in the form of pulses is 

suitable. 

3. The DC gate voltage and current increases losses in the SCR. Pulsed gate drive has reduced 

losses. 

4. The pulsed gate drive can be easily passed through isolation transformers to isolate SCR and the 

trigger circuit. 

28. How is di/dt and dv/dt protection provided in SCR? (Nov 2018)  

       di/dt is the rate of change of anode current current:  

Protection against rate change of anode current in a device is necessary because it may damage the 

device if the rise in current is faster. This change in current can be reduced by connecting inductor 

in series with the thyristor. The inductance L opposes the high di/dt variations and protect the 

device. 

dv/dt is the rate of change of voltage in SCR: 

Protection against high rate of voltage rise is necessary because if SCR is not in conduction mode 

and is forward biased mode then high dV/dt may trigger the SCR, and SCR will not be able to serve 

its purpose. To protect the thyristor against false turn ON or against high dv/dt a ―Snubber Circuit‖ 

is used. The snubber Circuit is a series combination of resistor ‗R‘ and capacitor ‗C‘ which is 

connected across the device. 
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29. Mention the merits and demerits of GTO. (Nov 2018) 

Merits: 

o The gate turn OFF thyristor (GTO) has more di/dt ratings at turn ON. 

o It has faster turn OFF permitting high switching frequencies. 

o The commutation circuit is not required, hence it reduced size, weight and cost. 

o It has high efficiency. 

o It has high capability of blocking voltage. 

Demerits: 

o In a gate turn OFF thyristor (GTO), ON state voltage drop and the associated loss is more. 

o Gate drive circuit losses are more. 

o In a gate turn OFF thyristor (GTO), magnitude of latching and holding current is more. 

o Triggering gate current is higher as compared to the current required for a conventional SCR. 

 

30. Compare GTO vs IGCT vs IGBT. 

 

31. Mention useful comparison between IGCT and IGBT. 

Some Useful comparison between IGCT and IGBT: 

➨IGBT has high switching frequency compare to IGCT.  

➨IGBT lifetime is ten times greater than IGCT.  

➨IGCT has low ON state voltage drop.  

➨IGCT are made like normal disk devices which has high electro-magnetic emission. They also have 

cooling problems. 

 

GTO IGCT IGBT 

Controlled turn-off 

ability.  

Controlled turn-off 

ability.  

Controlled turn-off ability.  

• Relatively high overload 

capacity.  

Relatively high 

overload capacity. 

Relatively low overload capacity. 

 Series connection 

possibility. 

Series connection 

possibility. 

Parasitic capacitance effect is high 

when connected in series 

Working frequency of 

hundreds of Hz. 

Working frequency of 

kHz. 

Working frequency up to 10 kHz 

Higher on-state losses Low on-state losses.  Very high on-state losses 

Low cyclic resistance High cyclic resistance Relatively low cyclic resistance 

High control power High Control power Very low control power 
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32. Mention the applications of GTO, IGCT, IGBT. 

 

 

 

 

 

 

 

 

 

PART-B 

1. Explain the switching model, equivalent circuit and switching characteristics of power MOSFET. 

(MAY 2015) (Nov-Dec 2016) 

2. Explain the static and switching characteristics of IGBT and MOSFET?(DEC-2012)(DEC 

2014)(JUN 2014) (Nov 2017) 

3. Describe about any one driver circuit and snubber circuit for MOSFET & IGBT.?(JUN 2012)(JUN 

2014) (Nov-Dec 2016) (May 2017) 

4. Explain why Triac is rarely used in I quadrant with negative pulse and in III quadrant with   positive 

pulse.(JUN 2012)(Nov 2017) 

5. Explain various types of commutation circuit for SCR.(JUN 2013)(DEC 2015) 

6. Describe the basic structure of IGBT and explain its working. Give its equivalent circuit and 

explain the turn ON and turn OFF process.(NOV 2013)(MAY 2015) 

7. Discuss the working of complementary commutation circuit of SCR with neat diagram and 

waveforms(NOV 2013) 

8. Explain the operation of SCR using two transistor analogy?(JUN 2014)(DEC 2015)(May 2016) 

9. Explain the turn ON methods and turn ON characteristics of SCR?(DEC 2014) (Nov-Dec 

2016/2018) 

10. Explain the turn OFF methods and turn OFF characteristics of SCR.?(DEC 2014)(Nov-Dec 2016) 

11. Explain the structure different modes of operation and characteristics of Triac. (May 2016) 

12. Explain the construction andswitching characteristics of SCR. (May 2017) 

13. Explain why TRAIC is rarely used in I quadrant with negative pulse and in III quadrant with 

positive pulse. (NOV / DEC 2018) 

14. Explain the working of a current commutation technique.(May 2018) 

15. Describe the UJT triggering circuit with neat sketch. (May 2018) 

16. i.Explain the steady state and switching characteristics of MOSFET with 

aid of diagrams. 

ii. Explain the design procedure of snubber circuit. (May 2018) 

GTO IGCT IGBT 

 High power 

drives  

• Static compensators  

• Continuous supply 

sources  

• Induction heating 

sources  

 High power 

drives  

• Supply inverter 

sources for DC 

transmissions  

• Big frequency 

converters 

 Choppers 

• Continuous supply sources 

• Static compensators and 

active filters  

• Switching sources 



 

 

17. Explain the construction and switching characteristics of IGCT. 

 

 

UNIT II  

 PHASE-CONTROLLED CONVERTERS 

PART A 

 

1. What is a controlled rectifier? 

 The output voltage of thyristor rectifier is varied by controlling the delay or firing angle of 

thyristors. Therefore thyristor rectifiers are called as controlled rectifiers.  

 

2. Define delay angle or firing angle. 

 The delay angle is defined as the angle between the zero crossing of the input voltage and the 

instant the thyristor is fired. 

3. Mention two functions of freewheeling diode 

 (a)Reduction of ripple voltage in d.c terminals (b) Prevents reversal of load voltage except for 

small diode Voltage-drop(c) It transfers the load current away from the main rectifier, thereby allowing 

all of its thyristors to regain their blocking states. 

4. Explain about the two quadrant operation? 

  full converter is a two -quadrant converter and the polarity of its output voltage can be either 

positive or negative. Current always positive. 

5. Define form factor and ripple factor  

  Form factor ff =  

  Ripple factor = ( ff
2
 – 1)

1/2
 

6. Mention application of phase controlled rectifier         

 (i) Battery chargers (ii)DC drives (iii)DC power supplies  (iv) Light dimmers  

7. Draw the power circuit diagram of half controlled thyristors controlled rectifier. 

 

 

 



 

 

8. What is the difference between symmetric and asymmetric semiconductor configuration?  

 In symmetric semiconductor, each leg contains one SCR and one diode. In asymmetric semi 

converter, one leg contains two SCRs and the other leg contains two   diodes. 

 

9. What is Dual converter? Mention its functional mode of operation? (June 2014) 

 A dual converter can be of a single phase or a three phase. A dual converter consists of two 

bridges consisting of thyristors in which one for rectifying purpose where alternating current is 

converted to direct current which can be given to load. Other bridge of thyristors is used for converting 

D.C to A.C. 

 

10. Explain the inversion mode of fully controlled bridge rectifier? (Nov-Dec 2012) (May-June 

2012)      

When firing angle α is greater than 90˚, then the voltage is maximum in negative is called 

inversion mode.Power is feedback from load to source in this mode. 

 

11. Define the input power factor.(May 2017) 

P. f =  

IS1 = fundamental current 

ISrm = rms current 

12. Mention the effect of source inductance in converters.(MAY 2015) (MAY 2016) 

 The source inductance causes the outgoing and incoming SCRs to conduct together .When the 

source inductor increases, the overlap angle increases and as a consequence the average output voltage 

decreases. 

13. What is overlap angle?(Dec 2015) 

 When both incoming and outgoing thyristors conduct simultaneously causing short circuit of dc 

load. The period is referred as overlap and angle corresponding to it is known as overlap angle. 

14. Compare single phase converter and three phase converter. 

S.No Single phase Three phase 

1 Ripple content in output is 

more. 

Ripple content in output is 

less. 

2 Supply current waveform is 

square 

Supply current waveform is 

quasi-square 

3 Less complex and easy 

control 

Complex control and 

implementation 

4 Supply and load derating is 

higher 

Supply and load derating is 

less. 

 

 



 

 

 

 

15. Compare half controlled (Semi converter) and fully controlled rectifier.(April May 2018) 

 

 

 

 

 

 

 

 

16. Why is circulating current mode prepared over non - circulating current mode in dual 

converter? 

 The circulating current mode is preferred over non - circulating current mode in dual converter 

due to the following advantages. 

 Both converters are in operation continuously.  The time response to change the operation from 

one quadrant to the other is faster. 

 One converter is always working as rectifier and the other as inverter. Therefore power flow can 

be in either direction at any time. 

 The circulating current helps in maintaining continuous conduction on both converters 

irrespective of load. 

17. Write down the equation for single Ф phase semi convertor. 

 

 

18. Draw the waveform of 3 phase semi converter for α ≤ 60˚. 

 

 

 

 

S. No Half controlled converter Fully controlled converter 

1. It uses one thyristor. It uses four thyristor 

2. One quadrant converter Two quadrant converter 

3. 
At time one thyristor is 

conducting 

At a time two thyristor are 

conducting 



 

 

 

19. Define THD. (May-June 2012) 

 The total harmonic distortion or THD, of a signal is a measurement of 

the harmonic distortion present and is defined as the ratio of the sum of the powers of all harmonic 

components to the power of the fundamental frequency. 

20. Why is power factor of semi converter better than full converter? 

 Semi converter has freewheeling diode in addition to 2 thyrisors and 2 diodes. Hence the usage 

of freewheeling diode increases the power factor of semi converter by providing continuous load 

current. 

21. What is displacement factor for two pulse converter? (June 2013) 

The phase angle between sinusoidal supply voltage Vs and fundamental component Is1   of 

supply current Is   isΦ, this angle is called as displacement angle and the cosine of displacement angle is 

called as displacement factor. 

22. What is circuit turn-off time for single phase full converter (June 2013) 

After the current in a thyristor has extinguished, a finite time delay must elapse before the anode 

can again be positively biased and retain the thyristor in the off-state. This minimum delay is called the 

circuit commutated turn off time ( ). 

23. Mention the disadvantages of dual converter with circulating current mode of operation? 

(Nov 2013/ NOV 2018) 

The disadvantage of the circulating current mode of operation is that a current flows 

continuously in the dual converter circuit even at times when the load current is zero. Hence we should 

connect current limiting inductors (reactors) in order to limit the peak circulating current within 

specified value. The circulating current flowing through the series inductors gives rise to increased 

power losses, due to dc voltage drop across the series inductors which decreases the efficiency. Also 

the power factor of operation is low. The current limiting series inductors are heavier and bulkier which 

increases the cost and weight of the dual converter system. 

 

24. A single phase full converter feeds power to RLE load with R=6ῼ and E = 60 v. the load 

inductance value is very large so as to maintain the load current continuous and ripple free. The 

ac source voltage is 230 V and 50 Hz. Find the average value of the output voltage for firing angle 

delay of 50º. (Nov 2013) 

Vo=(2*Vm/ ᴨ) cosα 

Vo=(2*(230/sqrt(2))/ᴨ) cos50 = 208.90V 

25. What is meant by phase control? (Dec 2014)(MAY 2015)(May 2017) 

Phase control is the most common form of Thyristor power control. The Thyristor is held in the 

off condition that is, all current flow in the circuit is blocked by the Thyristor except a minute leakage 

current. Then the Thyristor is triggered into an ―on‖ condition by the control circuitry.  
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26. What is the function of freewheeling diode and state its advantages? 

i) Increase DC voltage for a given firing angle due to the elimination of negative portions of the 

instantaneous dc waveform in a SCR phase controlled converter, ii) Will reduce the generated ripple 

voltage on the DC side of a SCR phase controlled converter due to same reason as in above, reducing 

the filtering requirements.iii) Will improve the input PF in an SCR phase controlled converter due to 

ending the input current waveform earlier by permitting internal free-wheeling. 

 

27. Classify the different types of controlled rectifier.(Nov-Dec 2016) 

Classification of controlled rectifier are as follows: 

i) Semi controlled or half controlled rectifier.  

the semi converter further classified into symmetrical and asymmetrical configuration. 

ii) Fully controlled rectifier 

PART-B 

 

1. Explain the operation of 3 phase fully controlled bridge rectifier with relevant waveforms.  

2. Explain the operation of 3 phase half controlled bridge rectifier or semi converter (DEC 2012) 

3. Explain the functional modes of dual converter with necessary diagrams. (JUN 2013))(NOV 

2013)(DEC 2014)(May 2015) )(Nov-Dec 2016)(May 2017) (Nov 2017) 

4. A 200V, 1450RPM, 100A separately excited dc machine has a armature resistance of 0.04ohm . The 

machine is driven by 3 phase half controlled converter operating from 3 phase 220V, 50Hz supply. 

The motor operates at rated speed and rated load torque.Assuming continuous conduction find 

    (i) firing angle of converter (ii) RMS and fundamental components of input current (iii)input current 

displacement factor (iv) distortion factor (DEC 2012) 

5. (a) Explain the operation of single phase half bridge rectifier with RL load and freewheeling 

diode.(JUN 2013) 

    (b) Explain the operation of single phase half bridge rectifier with RLE load with neat      

waveforms.(JUN 2012) 

6. Explain the operation of single phase fully controlled rectifier with R load with neat waveforms in 

both rectification and inversion mode. 

7. A single phase bridge converter is utilized to produce regulated dc output voltage. The input voltage 

is 230v and the load current is 8A for a firing and of 30 degree. [1] Calculate the dc output voltage 

[2] Calculate the dc output voltage and current if a freewheeling diode is used at the output for the 

same firing angle(June 2013) 

8. Discuss the effect of series inductance on the performance of single phase full converter indicating 

clearly the conduction of various thyristors during one cycle. (June 2013)(Jun 2014) 

9. Describe the working of a single phase full converter in the rectifier mode with RL Load. Discuss 

how one pair of SCRs is commutated by an incoming pair of SCRs. Illustrate your answer with the 



 

 

waveforms of source voltage, load voltage and source current. Assume continuous conduction. Also 

derive the expressions for average and rms output voltage. (June 2013) )(Nov-Dec 2016/2018) 

10. A 3 phase full converter charges a battery from a three phase supply of 230 V, 50Hz. The battery 

emf is 200 V and its internal resistance is 0.5Ω. On account of inductance connected in series with 

the battery, charging current is constant at 20A. Compute the firing angle delay and supply power 

factor. (Nov 2013) 

 11. A 230 v, 50 Hz is connected to a load resistance of 12 Ω through half wave controlled rectifier. If 

the firing angle is 60 degree, determine(i)average output voltage(ii)rms output voltage(iii)ratio of 

rectification(iv)Transformer utilization ratio.(Dec 2014) 

12. A 3 phase 6 pulse full converter is connected with RL load with R=10 ohm and L=1H respectively 

from 3 phase, 220V,50Hz Y-connected supply. For firing angle of 30 degree find (i) average output 

voltage (ii)average output current (iii)rms output current.(Dec 2015) 

13. A 1 phase full converter is feeding a RLE load with the source voltage of 230 V the average load 

current is 10 A and R=.4ῼ, L=2mH.find the firing angle α for E =120V and E=-120V(Nov-Dec 

2016) 

14. Explain the operating principle of three phase dual converter with necessary waveforms.(May 

2016) 

15. A single phase half wave rectifier with an AC voltage of 150V has a pure resistive load of 9Ω. The 

firing angle of the thyristor is Π/2. Determine the i) Rectification efficiency ii) Form factor iii) 

Transformer derating factor iv) Peak inverse voltage of the SCR v) Ripple factor of the output voltage. 

Asssume that the transformer ratio is 2:1. (Nov 2017) 

16. Discuss the operation of a 3 phase semi converter with 'R' load and also draw 

the output voltage waveforms for 30° and 90°.(May 2018) 

17. a) i) Explain the working of the following circuits. Draw and find out the 

expression for output voltage. (May 2018) 

 

 

 

ii) In this single phase full converter T1 and T4 are given pulses at every ‗α‘. 

Τ2 and T3 are given pulses at every ‗α + 180‘ . Unknowingly the gate pulses of T2 and T3 are removed 

and was given by the pulses of T1 and T2. Now iat is explain, draw and derive the output voltage 

equation. 



 

 

 

 

18. i)  A single phase full converter is connected to R' load. The source voltage is of 230 V, 50 Hz. The 

average load current is of 20 A. For R = 10 Ω, find the firing angle and also find the RMS output 

voltage. 

ii) A 2 kW, 400 V resistive load is connected to a three phase semi converter. 

The input to the converter is 400 V, 50 Hz. Find the load average voltage and current when the load 

consumes 1000 watts.  

19.Explain the operation of a single phase full converter with RLE load using relevant waveforms. 

Obtain the expressions for its average output voltage and RMS value of output voltage. (May 2018) 

20. Explain the operation of single phase dual converter with aid of relevant waveforms. Obtain the 

expression of its instantaneous circulating current. (May 2018) 

21.The full-wave three-phase controlled rectifier has a three-phase 415 V,50 Hz source (240 V phase), 

and provides a 100 A constant load current.Determine:  

i) The average and rmsthyristor current. 

(i) The rms and fundamental line current. 

(ii) The fundamental apparent power (Nov 2018) 

21. Explain briefly with neat sketch how phase controlled rectifier are used in the following 

applications. 

i. light dimmer ii. Excitation system iii. Solar PV systems. 

 

UNIT III   

 

 DC TO DC CONVERTERS 

PART A 

 

1. What is meant by time ratio/ duty cycle or PWM control (duty cycle) of a DC chopper? 

 In chopper circuit, the ratio of on period to the total time period is known as time control ratio 

(or) duty ratio.  It is given by Ton/T. 

 

 



 

 

2. What is the effect of load inductance on the load current waveforms in the case of DC 

chopper??(Nov 2017) 

 If load inductance is high, it will reduce the ripple in the output currents waveforms. Load 

current becomes continuous. 

3. What is constant frequency control of chopper? (Nov-Dec 2012) 

 The chopper frequency is kept constant. Hence total period T remains constant. Ton and Toff   both 

are varied to vary the duty cycle. 

 

4. Differentiate between single quadrant and two quadrant DC chopper.     

  

S.No Single quadrant Two Quadrant 

1 Load current flows from 

source to load 

Load current flows in either 

direction 

2 Both voltage and current 

are positive 

Voltage is positive,current is 

either positive or negative. 

 

5. What is the principle of step - up DC chopper? 

 A constant voltage is applied to the inductor.  Hence the current through the inductor increases 

linearly during the period T on. After the SCR is turned off, the energy in the inductor is transferred to 

the load along with supply voltage.  

6. What is the principle of on-off control? 

 Thyristors switch connects the AC supply to load for a time ton, the switch is turned off by a gate 

pulse inhibiting for time t off. 

7. What is the function of freewheeling diode in a chopper? 

 (i)  It protects SCR from high voltage that may be induced when the inductive circuits is 

interrupted. 

          (ii)  It helps to maintain constant current though the load. 

          (iii) It helps to commutate main SCR. 

8. Which power electronic circuits is DC equivalent of transformer? 

  DC chopper is an equivalent of transformer, which converts fixed DC to variable DC. 

9. What are the applications of DC Chopper? 

                 (i)   Electric locomotives (ii) Battery operated cars. (iii) Power supplies. 

10. What are the advantages of DC choppers? 

               (i)    Flexible, (ii)   Easy to control & compact, (iii) Closed loop control can be implemented. 

11. What are the disadvantages of frequency modulated chopper?(Nov 2017) 

  Design of filter is difficult, interference with commutation signals. 

 

 



 

 

12. Distinguish between time ratio control and current limit control employed in a DC chopper. 

S.No Time ratio control Current Limit Control 

1 Switch is controlled by 

varying time period 

Switch is controlled by 

varying amplitude limits 

2 Pulse width modulation and 

frequency modulation are 

the types of TRC 

Current is allowed to fluctuate 

between maximum and 

minimum value 

3 PWM is the most widely 

used technique 

CLC is rarely used, because it 

requires sensors to sense 

current values. 

 

13. What are the circuit configurations used for SMPS? (Jun 2014) 

The circuit configuration used for SMPS are two types 1) Transformer less type 2) Transformer 

type. 

 

14. What is meant by 'current limit control' of a chopper?(MAY 2015/2018) 

In a DC to DC converter or chopper, the value of the current varies between the maximum as 

well as the minimum level for continuous voltage. In this technique, the chopper (switch in a DC to 

DC converter) is switched ON and then OFF to ensure that current is kept constant between the upper 

and lower limits. When the current goes beyond the maximum point, the chopper goes OFF. 

While the switch is at its OFF state, current freewheels via the diode and drops in an exponential 

manner. The chopper is switched ON when the current reaches the minimum level. This method can be 

used either when the ON time T is constant or when the frequency (f=1/T). 

15. Write down the expression for average output voltage for step down chopper. 

Average output voltage for step-down chopper V0 =α Vs,where α is the duty cycle. 

16. What are the two types of control strategies? (June 2013) (Nov-Dec 2016) 

a. Time ratio control       b. Current limit control 

17. What are the advantages and disadvantages of cuk converter?(Jun 2014) 

Cuk converter has the following  advantages.• Continuous input current. • Continuous output 

current.• Output voltage can be either greater or less than input voltage.The glaring drawback of this 

derived converter topology is that the polarity of the output is reversed. This is not acceptable for 

various reasons. 

 

 

 

 

 



 

 

18. Compare between linear & switched mode regulator.   

  

 

 

 

 

 

 

 

19. What is the need for resonant converter? (June 2013) 

Normal PWM converter has more switching loss during turn ON and turn OFF process . By 

using resonant converter, it minimize the switching losses, and provide better commutation during turn 

ON and turn OFF process. 

 

20. Write advantages of buck-boost regulator. 

It provides inverted output,highefficiency,Both Buck\boost operation simulation and short 

circuit protection can be easily implemented 

21. What is chopper? (Nov 2013) 

Chopper is DC to DC converter which converts fixed dc to variable dc . 

22. Write the disadvantages of boost regulator. 

High peak current through device,output voltage is highly sensitive to change in duty 

cycle,large inductance & capacitance are required. 

 

23.Write the output voltage expression of step up/step down chopper.uty 

so
VV

)1( 






 

Vs = input supply voltage.  α – duty cycle.Vo = output voltage. 

 

25. Explain the working of IV quadrant chopper. (Nov-Dec 2012) 

 When a motor draws power from supply, the voltage and current are in the same direction. 

 Now the motor is said to be in motoring operation, its operation corresponds to first quadrant. 

 If there is a possibility of reversing the current direction keeping the voltage polarity same, the 

motor is said to be operating in second quadrant. 

 This happens when regenerative braking is applied on the motor. 

 During regeneration operation, reverse power flow will happen. ie, power will fed back to the 

supply system. 

 If the voltage polarity and load current are reversed simultaneously, the motor‘s operation will 

be in the opposite direction ( but the power is consumed by the load). 

S.No     Parameters 
Linear 

Regulator 
switched mode 

1 Switching Losses Zero High 

2 RFI\EMI Absent High 

3 Efficiency Low High 

4 Size & cost High  High 



 

 

 This operation is corresponds to the third quadrant and even now it is said to be in motoring 

operation (in reverse direction). 

 If the voltage polarity is reversed maintaining the current direction from source to load, the 

power reversed and the operation corresponding to the fourth quadrant. 

 Now the motor is said to be in reverse regeneration operation (ie, regeneration in reverse 

direction). 

 

26. What are the different classification of chopper depending upon the direction of current and 

voltage.(Nov-Dec 2016) 

Different types of choppers 

Class A chopper   voltage positive and current positive 

Class B chopper voltage positive and current negative 

Class C chopper voltage positive or negative and current positive 

Class D chopper voltage positive and current positive or negative. 

Class E chopper   four quadrant chopper. 

 

27. What is resonant converter?(May 2017/2018) 

 A resonant converter is a type of electric power converter that contains a network        

of inductors and capacitors called a "resonant tank", tuned to resonate at a specific frequency. They find 

applications in electronics, in integrated circuits. Resonant converter eliminates switching loss by using 

properties of resonant circuit to arrange either voltage (V) or current (I) to be zero at the instant of 

switching. 

28. What are the advantages and disadvantages of a resonant pulse chopper? (Nov 2018) 

Advantages: 

 As a combination of switching device and LC network, the resonant switch offers advantages of 

quasi-sinusoidal current waveforms, zero switching stresses, zero switching losses, self-commutation, 

and reduced EMI. 

Disadvantages: 

 In resonant pulse chopper, the peak resonant current should be greater than the expected load 

current which increases the size of the LC device used in chopper.  

29. A step up chopper is operated with a duty ratio of 0.6 for a dc  input of 100 v. Determine the 

output voltage for a load resistance of RL 5 ohm. (Nov 2018) 

Given 

Duty ratio :δ = 0.6, Vdc= 100V, RL =5 ohm 

Output voltage = Vav =Vo = δ Vdc = 0.6 x 100 = 60 V. 

30. What is battery operate vehicle? 

 The vehicles which get powered through a self-controlled battery for converting fuel into 

electricity, such type of vehicles are called battery powered vehicles or electrical vehicles. 
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31. What type of battery is in an electric car? 

 Rechargeable batteries used in electric vehicles include lead–acid ("flooded", deep-cycle, and 

VRLA), NiCd, nickel–metal hydride, lithium-ion, Li-ion polymer, and, less commonly, zinc–air and 

molten-salt batteries. 

 

32. What are the different motors used in electric vehicle? 

 Electric cars have traditionally used series wound DC motors, a form of brushed DC electric 

motor. Separately excited and permanent magnet are just two of the types of DC motors available. 

More recent electric vehicles have made use of a variety of AC motor types, as these are simpler to 

build and have no brushes that can wear out. These are usually induction motors or brushless AC 

electric motors which use permanent magnets or switched reluctance motor. There are several 

variations of the permanent magnet motor which offer simpler drive schemes and/or lower cost 

including the brushless DC electric motor. 

 

PART-B 

1. Explain the working of boost converter with neat waveform also derive the expression of peak to 

peak voltage across the capacitor. 

2. Explain the basic circuit and waveform and principle of operation of step up converter.  

3. A voltage commutated chopper circuit provides the speed control of DC seperately excited motor. 

The source voltages is 80V the staring current is 60A &thyristor turn off time is 20µs. Calculate the 

values of commutating capacitor & inductor if chopping period is 2000µs. 

4. (i)Explain the operation of class-C and class-D types of two quadrant chopper?(Jun 2014) 

(ii)Draw the power circuit diagram of Cuk regulator and explain its operation with equivalent circuit 

for different modes with necessary waveforms?(Jun 2014) 

5. (i)Explain the Control strategies applied to dc chopper(May2012)(DEC 2015)(May 2017) (ii)A 

step up chopper is used to deliver load voltage of 660V from 220V dc source if non conduction time 

of chopper is 100µs, Compute the pulse width. If pulse width is halved find  new output 

voltage.(May-June 2012) 

6. (i)Explain the operation of  working of buck and boost  converter with neat waveform and 

necessary voltage equations(DEC 2015)(Nov 2017) 

 (ii)Explain the working of buck-boost converter for continuous current mode of operation with neat 

waveform also derive the expression of peak to peak voltage across the capacitor.(DEC 2015)(May 

2016) 

7. (i)Distinguish between linear power supply and switched mode power supply(MAY 

2015)(ii)Explain the Operation of SMPS.(Dec 2014) 

8. (i)A type – A chopper has supply voltage Vs and duty cycle of 0.4 and 0.6 for these duty cycles 

calculate average and rms values of output voltage output power for R load ripple factor  (June 
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2013)(ii) A dc chopper has an input voltage of 200 V and a load of 8 Ω resistance. The voltage drop 

across thyristor is 2V and the chopping frequency is 800 Hz.The duty cycle is 0.5.Find average 

output voltage, RMS output voltage, Chopper frequency, Input resistance seen by the source(Dec 

2014)(May 2017) 

9. (i)Draw and explain the block schematic of SMPS and mention its advantages over linear power 

supply.(ii) Draw the power circuit diagram of a buck regulator and explain its operation with 

equivalent circuit for different modes and waveforms. (June 2013) 

10. (i)A dc battery is charged from a constant dc source of 220 V through a chopper. The dc battery is 

to be charged from its internal emf of 90 V to 122 V. the battery has internal resistance of 1Ω. For a 

constant charging current of 10 A, compute the range of duty cycle (Nov 2013) 

11. Explain the working principle of voltage commutated chopper showing the current and voltage 

waveform across each device under different modes of operation. (Nov-Dec 2016/2018)(May 2016 

12. Explain the steady state analysis of step down chopper. (Nov 2017) 

13. (i)Explain with a neat circuit diagram one of the configuration of SMPS 

 (ii).Write a short note on resonant switching(Nov 2013) 

14. For Type A step down chopper of dc source voltage 230 V, load 

resistance 10 ohm. Take a voltage drop of 2 V across chopper when it is 

on. For a duty cycle of 0.4, calculate (i) average and rms values of output 

voltage and (ii) chopper efficiency. (Nov 2018) 

15. Explain briefly with neat sketch how DC-DC converters are used in battery operated vehicle. 

 

UNIT IV  

 INVERTERS 

PART A 

1. State the necessity of return current diodes in inverter. (Nov 2017) 

  If the load connected to the inverter is inductive, then high voltages occur across the thyristor 

when it is switched off.  This will damage the thyristor if there is no path for diverting the current.  

Feedback diodes (or) return current diodes are connected across each thyristor in ant parallel. The 

feedback diode which is connected across the thyristors feeds the reactive power to the supply.  

2. Mention the advantages of current source inverter over voltage source inverter. 

 (i) Commutation circuit is simple since it requires only capacitors (ii) Slow response to load 

changes (iii) No feedback diodes are required (iv)Utilize thyristors very effectively (v) Inherent 

regeneration failure. 

3. How to change the output voltage of a square wave inverter? 

 By using the PWM (Pulse Width Modulation) techniques, the output voltage of a square wave 

inverter can be varied. 

 

 



 

 

4. What is the necessity of isolation between power circuit and control circuit in power electronics 

applications? 

 In power electronic applications, usually isolation is provided between the drive and the power 

circuits. The triggering (drive or control) circuits work at low power levels as their job is only to trigger 

the device. On the other hand, the power circuits operate at high power levels. If the device gets 

damaged, the trigger circuits are exposed to high power levels and hence, they get damaged. To avoid 

this, isolation is provided between the drive and power circuits. 

5. What are the limitations of series inverter? 

 (i)It cannot be used for low frequency (ii)Output frequency has to be less than resonant 

frequency (iii)Pure sine wave cannot be obtained due to dead band. 

6. Define harmonic distortion factor?(DEC 2015) 

 Harmonic distortion factor is defined as the ratio of the root- mean square of the harmonic 

content to amplitude of the fundamental quantity, expressed as a percent of the fundamental.  

7. What is CSI? (Nov-Dec 2012)  

 The current source inverter converts the input direct current into an alternating current. In current 

source inverter, the input current remains constant but this input current is adjustable. The current 

source inverter is also called current fed inverter. The output voltage of the inverter is independent of 

the load. The magnitude and nature of the load current depends on the nature of load impedance. 

 

8. What are the difference between VSI and CSI? (May-June 2012)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9. What is the difference between voltage and current commutation? 

 The Forced commutation is classified as- 

a) Voltage commutation 

b) Current commutation 

VSI CSI 

Input voltage is maintained constant Input current is constant but 

adjustable 

The output voltage does not depend on 

the load 

The output current does not 

depend on the load 

The magnitude of the output current and 

its waveform depends on the nature of 

the load impedance 

The magnitude of the 

output voltage and its 

waveform depends on the 

nature of the load 

impedance 

It requires feedback diodes It does not requires 

feedback diodes 

Commutation circuit is complicated 

i.e.it contains capacitors and inductors. 

Commutation circuit is 

simple i.e. it contains only 

capacitors. 

Can be operated in  120
0
 and 180

0 
mode. Can be operated only in120

0
 

mode. 



 

 

Forced commutation requires external components to store energy & used to apply reverse 

voltage across SCR or reduce anode current below holding current. 

• Current commutation-SCR is turned off by reducing anode current below holding current. 

• Voltage commutation-SCR is turned off by applying large reverse voltage across it. 

 

10. What is the necessity of PWM within an inverter? (Nov-Dec 2012) 

 To control voltage and harmonics PWM is used.  In PWM, output voltage is controlled by 

varying the width of pulse.  Percentage harmonic can be controlled by changing number of pulse per 

half cycle.   

 

11. What are the methods of voltage control in Inverters? 

i. External control of ac output voltage- AC voltage control, Series Inverter control 

ii. External control of dc input voltage 

iii. Internal Control of inverter –  PWM Techniques –  

1) Single pulse width modulation (PWM) 

2) Sinusoidal pulse-width modulation (SPWM) 

3) Trapezoidal pulse width modulation (TPWM) 

4) Selective harmonic elimination pulse width modulation (SHE-PWM) 

5) Modified sinusoidal pulse width modulation (MSPWM) 

6) 60° Modulation (60
o
-PWM) 

7) Harmonic injection pulse width modulation (HIPWM) 

8) Space vector PWM (SVPWM) 

 

12. What are the disadvantages of the harmonics present in the inverter system?  

 

a) Harmonic currents will lead to excessive heating in the induction motors. This will reduce the load 

carrying capacity of the motor. 

b) If the control and the regulating circuits are not properly shielded, harmonics from power side can 

affect their operation and malfunctioning can result. 

c) Harmonic currents cause losses in the ac system and can even some time produce resonance in the 

System. Under resonant conditions, the instrumentation and metering can be affected. 

 

13. What are the methods of reduction of harmonic content? 

 a) Transformer connections 

b) Sinusoidal PWM 

c) Multiple commutations in each cycle 

d) Stepped wave inverters 

 

 



 

 

 

14. What is the function of feedback diodes in bridge inverter? (Nov 2017/2018) 

 Load current in delivered by the inverter may not reverse at the same instants as does the load 

voltage. Current may lead or lag the output voltage due to the presence of capacitance and/or 

inductance in the load circuit. Hence the feedback diodes connected  in anti-parallel with each thyristor  

permit load current to flow back to the power circuit when thyristor is turned off. 

 

15. Mention demerits of a current source inverter. 

 (i)It requires a relatively large inductor or reactor to exhibit current-source characters  

 (ii) the dynamic response is slower due to presence of the inductor  

(iii) Due to current transfer from one pair of switches to another, an output filter is required to 

suppress the output voltage spike  

          (iv) Higher cost, weight and volume. 

16. How do you select SCR for inverter? 

 (i)Turn-off time should be minimum. Use inverter grade SCR‘s for low frequency application 

(ii)Use BJT or MOSFET for high frequencies (iii)Use devices with high dt \ dt ratings (iv)Use factor of 

safety of 2 to 3. 

17. Define the term inverter gain. (May-June 2012)  

  Inverter gain is defined as the ratio of output voltage to the input voltage of an inverter. 

18. What is harmonic elimination by PWM? (MAY 2015) 

 Pulse width modulation is used to eliminate harmonics by comparing reference signal and carrier 

signal and when reference signal is greater than carrier signal triggering pulses are generated for 

switches in the inverter. 

19. In a CSI, if frequency of output voltage is ‘f’ Hz, what is the frequency of voltage input to 

CSI? (June 2013) 

             The frequency of input voltage to CSI is Zero, because input of the CSI is DC voltage. 

 

20. What is Space Vector modulation? (June 2013/May 2018) 

 Space vector modulation (SVM) is an algorithm for the control of pulse width 

modulation (PWM). It is used for the creation of alternating current (AC) waveforms; most commonly 

to drive 3 phase AC powered motors at varying speeds from fixed DC. The function of SVM is to use a 

steady state DC-voltage and by the means of six switches (e.g. transistors) emulate a three-phased 

sinusoidal waveform where the frequency and amplitude is adjustable. 

 

21. What is the advantage of 120 degree conduction mode of inverter over 180 degree conduction 

mode? (Nov 2013) 

a) Since it has 60º space interval for every mode, overlap of conducting devices can be avoided. 

b) Short circuit current can be eliminated. 
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22. List the various advantages of using PWM control to inverters? (Nov 2013)(Jun 2014) 

 i. The output voltage is obtained without adding any external equipment. 

 ii. Lower order harmonics are reduced or eliminated along with its output voltage control. 

 iii. Higher order harmonics can be eliminated with filtering equipment very easily. 

 

23. What is meant by voltage source inverter?(Dec 2014)(DEC 2015) 

Voltage source inverters (VSIs) are named so because the independently controlled output is a 

voltage waveform. Voltage Source Inverters (VSI) feed the output inverter section from an constant-

voltage source. 

 

24. Write the advantages of resonant converters?(Dec 2014) 

 Resonant converters are used to reduce/eliminate the switching losses and the output waveform 

is more sinusoidal. There are three basic types of the resonant DC/DC converters: 1. Series resonant 

converter 2. Parallel resonant converter 3. Series-Parallel resonant converter. 

 

25. Draw the circuit diagram of single phase CSI?  

 

26. What are the applications of inverter?(MAY 2016) 

 The inverter is an electrical device, which is used to convert the DC power to an AC power. The 

inverter for home is used for emergency backup power and used in some aircraft systems to convert a 

portion of the aircraft DC power to AC. Inverters are used to control the speed of AC motors. 

 

27. What are the applications of CSI? (Nov-Dec 2016) 

 i)it can be used for the speed control of ac, specially induction, motors subject to variation in 

load torque. 

 ii) used in induction heating application. 

 

 



 

 

 

28. Define modulation index and what its use. (Nov-Dec 2016) 

 Modulation index is the ratio of peak magnitudes of the modulating waveform and the carrier 

waveform. M=  

Modulation index used for control the output of inverter. 

29. Why thyristors are not preferred for inverter? (May 2017) 

 Thyristors require extra commutation circuits for turn off which results in increased complexity 

of the circuit. For these reasons thyristors are not preferred for inverters. 

 

30. What are the disadvantages of the harmonics present in inverter system? (May2017) 

i) The major effect of power system harmonics is to increase the current in the system. This is 

particularly the case for the third harmonic, which causes a sharp increase in the zero sequence current, 

and therefore increases the current in the neutral conductor. 

ii) Electric motors experience losses due to hysteresis and losses due to eddy currents set up in 

the iron core of the motor. These are proportional to the frequency of the current.  

 

31. What are main components in induction heating? 

 The control system, control panel, or ON / OFF switch; in some cases this system can be absent 

 the power unit (power inverter) 

 the work head (High frequency induction type transformer)  

 and the heating coil (inductor) 

 

32. What is UPS? 

An uninterruptible power supply or uninterruptible power source (UPS) is an electrical 

apparatus that provides emergency power to a load when the input power source or mains power fails. 

A UPS differs from an auxiliary or emergency power system or standby generator in that it will provide 

near-instantaneous protection from input power interruptions, by supplying energy stored in 

batteries, super capacitors, or flywheels. 

 

33. How UPS are categorized? 

The three general categories of modern UPS systems are on-line, line-interactive and standby 

UPS. 

 

34. What are the major functions of UPS? 

The primary role of any UPS is to provide short-term power when the input power source fails. 

However, most UPS units are also capable in varying degrees of correcting common utility power 

problems:  

1. Voltage spike or sustained overvoltage 
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2. Momentary or sustained reduction in input voltage 

3. Voltage sag 

4. Noise, defined as a high frequency transient or oscillation, usually injected into the line by 

nearby equipment 

5. Instability of the mains frequency 

6. Harmonic distortion, defined as a departure from the ideal sinusoidal waveform expected on the 

line.  

7.  

35. What is the difference between Natural commutation and Forced commutation?  

Natural Commutation Forced Commutation 

Requires AC voltage at input Requires DC voltage at input 

External components like inductors, 

capacitors etc., are not required 

External components are required 

Used in controlled rectifiers, AC voltage 

controller  

Used in choppers, inverters etc., 

SCR turns off due to negative supply 

voltage 

SCR turns off due to reverse voltage or 

current 

No power loss takes place during 

commutation 

Power loss takes place during commutation 

Zero cost Significant cost 

 

PART-B 

1. Explain the operation of series Resonant Inverter. (May 2012)(Jun 2014) (Dec 2014/2017) 

2. Explain the operation of 180° Conduction of three phase inverter.(Dec 2014/2016/2017/May 2015) 

Explain the operation of 120° Conduction of three phase inverter. Also obtain the expression for rms 

value of output voltage (Nov 2012)  (June 2013/2014) (Dec 2015) (May 2016/2017/2018, Nov 

2018). 

3. Explain different PWM techniques. (Nov2012)  (May-June 2012) (Jun 2014)(Dec 2015) 

4. Explain space vector pulse width modulation technique with neat diagram and modes of operation. 

5. Explain with waveform multiple pulse width modulation inverter(May 2015) 

6. Explain the basic operation of single phase current source inverter. State the merits and demerits of 

them (May 2012) (Nov 2013)(May 2016) 

7. Discuss the principle of working of a three phase bridge inverter with an appropriate circuit diagram. 

Draw the output phase and line voltage waveforms on the assumption that each tryistor conducts for 

180
ᵒ
 and resistive load is star connected. The sequence of firing of various SCR should also be 

indicated. (Nov 2013) 

8. Explain the basic operation of load commutated current source inverter 

10.Explain multiple pulse width modulation and explain sinusoidal pulse width modulation. (June 
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2013) (Nov 2013) 

11.Explain any one method to reduce the harmonic content in the inverter. (May 2016) 

12. Comparison between voltage source inverter and current source inverter (May 2016) 

13. State different methods of voltage control inverters. Describe about PWM control in inverter. 

(May2017) 

14.Explain the SPWM and modified SPWM techniques for inverter switching. (May 2018) 

15. Explain the principle of operation of 3-Φ auto sequentially commutated 

CSI with power circuit. Draw the equivalent circuits and relevant waveforms. (May 2018) 

16. Explain different types of UPS with neat diagram. 

17. Explain briefly about the inverters and process of induction heating.  

 

 

UNIT V  

AC to AC CONVERTERS 

PART A 

1. What is an AC voltage regulator? 

An AC voltage regulator is an AC to AC converter.  It converts a constant AC voltage into a variable 

AC voltage of the same frequency. 

2. What are the two types of control normally used in AC voltage controller? (June 2013)(May 2016) 

1. On-Off control (ii) Phase angle control are the two types of controllers normally used for AC 

voltage controller. 

3. What is the difference between on-off control and phase angle control?(Nov-Dec 2016)(May 2017) 

    In On-Off control, thyristor switches connect the load to the AC source for a few cycles of input 

voltage and then disconnect it for another few cycles.  In phase angle control, thyristor switches 

connect the load to the AC source for a portion of each cycle of input voltage. 

 

4. Why is half wave AC voltage regulator not used?(Nov 2017) 

  Single-phase half wave voltage regulator consists of a Thyristors and a diode in anti parallel. Therefore 

control is possible only in positive half cycle.  The output waves are very much distorted. Therefore 

half wave regulator is not used. 

5. Draw the circuit diagram of single-phase half wave AC voltage controller. 

 

 



 

 

6. Draw the circuit diagram of single phase full wave AC voltage regulator. 

 

 

7. Which method of commutation is used in AC voltage regulators? 

 Line commutation is used in AC voltage regulator. i.e. the thyristors will get turned off  when the 

current through it falls below the holding current value because of the nature of the source itself. 

 

8. Define duty cycle of AC voltage controller.(May 2015)(Dec 2015) 

Duty cycle   =    n / n + m 

Where n = number of on-cycles 

m = number of off-cycles 

 

9. Explain the term sequence control of ac voltage regulators.(Nov 2017) 

 Sequence control of a.c regulators means the use of two or more stages of voltage controllers in parallel 

for the regulation of output voltage. The voltage controllers in parallel are triggered in proper sequence 

one after the other so as to obtain a variable output with low harmonic content. 

 

10. What are the advantages of sequence control of AC voltage regulators? 

 The advantages of sequence control are 1) the reduction of harmonics in the load voltages and line 

currents 2) Improvement of power factor. 

 

11. Name some applications of AC regulator or AC voltage controller.(May 2018) 

 AC regulators are used in industries heating, illumination level controller on load transformer tap 

changing, speed control of induction motor etc. 

 

12. What is  Cycloconverter? (May-June 2012) & (Nov-Dec 2012) & (Nov-Dec 2014) (Nov-Dec 

2016/2018)  

  A Cycloconverter is a direct-frequency changer that converts ac power at one frequency to ac 

power at another frequency by ac-ac conversion, without an intermediate conversion link. 

13. List the applications of cycloconverter. (Nov-Dec 2012) (Nov 2013) 

  Cycloconverter are used in (i)Variable speed AC motors (ii)Induction heating (iii)Electric traction 

(iv)Static VAR systems etc.  



 

 

 

14. List the advantages of Cycloconverter. 

   (i) Frequency conversion in single stage is possible  

            (ii) Both frequency and voltage are controllable 

            (iii) Natural commutation is used. Hence commutation circuits are not needed  

            (iv) THD is lesser than d.c link converters 

            (v) Isolation of a defective SCR does not require the Cycloconverter to be switched off 

            (vi) The power transfer is bidirectional. 

15. List the disadvantages of Cycloconverter. 

  (i) Cycloconverter operation is possible only for frequencies less than half of the input frequency 

  (ii) Number of SCRs required is more than that for d.c link converters 

     (iii) Complex control circuitry 

     (iv)  At smaller load currents, the Cycloconverters may create problem in firing delay control. 

16. What are the factors affecting the harmonics in Cycloconverter? 

    (i) Number of pulses per cycle 

   (ii) Circulating or non-circulating mode of operation 

   (iii) Continuous or discontinuous conduction  

   (iv)  Effect of overlap  

   (v) Effect of load power factor  

   (vi) Control methods 

17. Why the output frequency of a cycloconverter is significantly lower than the input frequency? 

  Since the cycloconverter is a phase controlled AC-AC converter producing the desired output AC 

voltage by selecting segments of the input voltage utilizing natural commutation, the output frequency 

becomes significantly lower than the input frequency. 

18. What is a matrix converter? (June 2013) (Nov 2013) (June 2014)(Dec 2015)(May 2017) 

   The matrix converter is a single-stage converter. It uses bi-directional fully controlled switches for 

direct conversion from ac to ac. It is an alternative to the double sided PWM voltage rectifier-inverter. 

The matrix converter consists of 9 bi-directional switches that allows any output phase to be connected 

to any input phase. 

19. Draw the matrix converter circuit?(May 2015)                                                                                 

 



 

 

 

20. Differentiate step-down cycloconverter and step-up cycloconverter. 

 

 

 

 

 

 

 

 

 

 

21. Draw the circuit diagram of three phase to single phase bridge configuration of 

cycloconverter. 

 

 

22. What is the principle of on-off control of ac voltage controller?(MAY 2015) 

     Thyristor switch connects the AC supply to load for a time ton, the switch is turned off by a gate 

pulse inhibiting for time toff.  

 

23. What is meant by integral cycle control in AC voltage controllers? (Nov-Dec 2014)(May 2016) 

 In integral cycle control, thyristor switches connect the load to the AC source for a few cycles 

of input voltage and then disconnect it for another few cycles.   

 24. What is the control range of firing angle in AC voltage controller with R-L load? (Dec 2014) 

  The control range varies from 0-180
0
in AC voltage controller with R-L load. 

 

25. Explain the purpose of IGR in cycloconverter. 

When both of the converters are enabled, then the supply is short-circuited. To avoid this short 

circuit, an intergroup reactor (IGR) can be connected between the converters as shown in Fig. below. 

With IGR Cycloconverter can be operated in circulating current model. 

S. No 
Step-down 

cycloconverter 
Step-up cycloconverter 

1 

It gives an output whose 

frequency is lower than 

that of output. 

It gives an output whose 

frequency is higher than that 

of output. 

2 
It uses line or natural 

commutation 

It requires force 

commutation 



 

 

 

 

26. Mention the advantages of matrix converter over conventional converter.(May 2018) 

   The matrix converter has several advantages over traditional rectifier-inverter type power 

frequency converters. It provides sinusoidal input and output waveforms, with minimal higher order 

harmonics and no subharmonics; it has inherent bi-directional energy flow capability; the input power 

factor can be fully controlled, it has minimal energy storage requirements, which allows to get rid of 

bulky and lifetime-limited energy-storing capacitors. 

 

27. Mention merits and demerits of AC voltage controller. (Nov 2018) 

Merits 

They use line commutation, hence no extra commutation circuits are required 

    They have high efficiencies, since device losses are reduced. 

Demerits 

Large ripple and harmonics are present in the output 

Output waveforms are not sinusoidal. 

 

PART-B 

 

1. Explain the operation of Single phase full Wave ac – ac voltage regulator with R and RL load with 

neat waveforms and obtain expression for voltage and power factor.(May 2015)(Dec 

2015/2018)(May 2016). 

2. Explain the operation of three phase to single phase cycloconverter with circuit diagram and 

waveforms. .(Dec 2012)(Jun 2012)(Nov 2014)(Jun 2014) (Dec 2015) (Dec 2016) (May 2016/2017) 

3. Explain the operation of single phase to single phase cycloconverter with continuous and 

discontinuous load current with circuit and waveform.(May 2015)(Nov 2013/2017/2018) 

4. Explain the multistage sequence control of ac voltage regulators in single phase voltage controller.  

(June 2012) (June 2013)(Dec 2016)(May 2017/2018) 



 

 

5. A three pulse cycloconverter feeds a single phase load of 190V, 45A at a power factor of 0.7 lagging. 

Determine a) the required supply voltage b) thyristor rating and c) power factor of the supply current. 

Neglect device and supply impedance volt-drops 

6. A resistive load of 10Ω is fed through a single phase full wave AC voltage controller from 230V, 50 

HZ source. If firing angle of thyristors is 110 ̊, find the output RMS voltage, input power factor and 

average current of thyristor. (Nov-Dec 2014) 

7. A single phase voltage controller has input voltage of 230 V, 50Hz and a load of R=15Ω. For 6 cycles 

ON and 4 cycles OFF, determine. (1) RMS output voltage (2) input PF and (3) average and 

rmsthyristor currents. (June 2013) 

8. Write a short notes on the following: (i) Integral cycle control (ii) Multistage sequence control (iii) 

Step up cycloconverter (iv) Matrix converter (Nov 2013 & Nov 2014) 

9. (i).Explain the principle of ON – OFF control technique (Integral cycle control) and to derive an 

expression for the RMS value of output voltage for ON – OFF control method. (June 2013) 

(ii).With the aid of circuit diagram and waveform explain the operation of Power factor control in AC 

voltage regulation.(Jun 2014) 

10. Explain the operation of matrix converter. (Nov 2017) 

11. Explain the operation of a three phase to three phase cycloconverter. (May 2018) 

12. Explain with neat sketch about voltage regulator used for welding. 
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EE8591-DIGITAL SIGNAL PROCESSING 

 

UNIT-1 

 

INTRODUCTION 

 

 

PART-A 
 

1 What are the advantages of DSP?  

1.More accuracy 

2.It is easier to perform mathematical operation 

3. Digital signals can be easily stored on magnetic disk without any loss of information. 

2 Define STEP signal. 

Also called as delta function Represented by S(n) S(n)=1 for n=0 

                 =0 for n > 0 

3 Define impulse signal. 

Also called as delta function Represented by S(n) S(n)=1 for n=0  

                    =0 for n≠ 0 

4 Find the period of x(n) = cos [8πn/7 +2]. 

ω=8π/7 2πf = 8π/7 

f= 4/7 ; here K= 4 & N =7 

5 What is meant by causal & non causal system? 

A system is said be causal if it‘s output at anytime depends upon present and past input only. A 

system is said be non causal if it‘s output at anytime depends upon present and future input only. 

6 Distinguish between linear Time Invariant and non linear system. 

a1 y1(t) + a2 y2(t) = f[a1x1(t) + a2x2(t)] 

If the above equation satisfies then the system is said to be Linear system. If the above equation 

does not satisfies then the system is said to be non Linear system. 

7 Compare linear convolution and circular convolution.  

y(n)=(N1+N2-1 )samples -input sequence may have different length-Zero padding is not required 

Linear convolution, 

y(n)=max(N1+N2)- input sequence should have same length –If the length of the sequence are not 

equal Zeroes are appended at the end of the sequence Circular convolution 

8 What is sampling theorem? 

Fs>=2Fm 

Fs= Sampling frequency 
Fm- maximum analog frequency. 

9 What are the applications of DSP? 

Image processing,  speech processing, biomedical,  Radar system, Digital audio, video processing 

10 What is continuous and discrete time signal? 

Continuous time signal 
A signal x(t) is said to be continuous if it is defined for all time t. Continuous time signal arise 
naturally when a physical waveform such as acoustics wave or light wave is converted into a 
electrical signal. 

Discrete time signal 

A discrete time signal is defined only at discrete instants of time. The independent variable has 
discrete values only, which are uniformly spaced. A discrete time signal is often derived from the 

continuous time signal by sampling it at a uniform rate 

11 State distributive law 

The distributive law can be expressed as 
x(n)*[h1(n)+h2(n)]=x(n)*h1(n)+x(n)*h2(n) 
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12 Define discrete time system. 

A discrete or an algorithm that performs some prescribed operation on a discrete time signal is 

called discrete time system. 

13 What is zero padding?What are its uses? 

Let the sequence x(n) has a length L. If we want to find the N-point DFT(N>L) of the sequence x(n), 

we have to add (N-L) zeros to the sequence x(n). This is known as zero padding. 

The uses of zero padding are 

1) We can get better display of the frequency spectrum.  

2) With zero padding the DFT can be used in linear filtering. 

14 What is overlap-add method? 

In this method the size of the input data block xi(n) is L. To each data block we append M-1 zeros and 

perform N point cicular convolution of xi(n) and h(n). Since each data block is terminated with M-1 

zeros the last M-1 points from each output block must be overlapped and added to first M-1 points of 
the succeeding blocks.This method is called overlap-add method. 

15 What is overlap-save method? 

In this method the data sequence is divided into N point sections xi(n).Each section contains the last 

M-1 data points of the previous section followed by L new data points to form a data sequence of 

length N=L+M-1.In circular convolution of xi(n) with h(n) the first M-1 points will not agree with the 

linear convolution of xi(n) and h(n) because of aliasing, the remaining points will agree with linear 

convolution. Hence we discard the first (M-1) points of filtered section xi(n) N h(n). This process is 

repeated for all sections and the filtered sections are abutted together. 

16 What are the steps involved in calculating convolution sum? 
 The steps involved in calculating sum are 

• Folding 

• Shifting 

• Multiplication 
• Summation 

17 What are the properties of convolution sum? 

The properties of convolution sum are 

• Commutative property. 

• Associative law. 
• Distributive law. 

18 State properties of ROC. 

• The ROC does not contain any poles. 

• When x(n) is of finite duration then ROC is entire Z-plane except Z=0 or 

Z=∞. 

• If X(Z) is causal,then ROC includes Z=∞. 
• If X(Z) is anticasual,then ROC includes Z=0. 

19 How to obtain the output sequence of linear convolution through circular convolution? 

Consider two finite duration sequences x(n) and h(n) of duration L samples and M samples. The linear 

convolution of these two sequences produces an output sequence of duration L+M-1 samples, whereas  

the circular convolution of x(n) and h(n) give N samples where N=max(L,M).In order to obtain the 

number of samples in circular convolution equal to L+M-1, both x(n) and h(n) must be appended with 

appropriate number of zero valued samples. In other words by increasing the length of the sequences 

x(n) and h(n) to L+M-1 points and then circularly convolving the resulting sequences 

PART-B 

 

1 Discover the circular convolution and correlation for x(n)={0,1,-2,3,-4} and h(n)={0.5,1,2,1,0.5} 

2 Determine the impulse response of the difference equation Y(n)+3y(n1)+2y(n-

2)=2x(n)-x(n-1)  

3 Find the response of the system for the input signal using linear convolution  

X(n)={1,2,2,3} and h(n)={1,0,3,2) 

 Find the inverse Z transform of  1/(1-1/2Z-1)(1-1/4 Z-1) 

 

http://studentwebsite.blogspot.com/2009/09/software-engineering-model-question.html
http://studentwebsite.blogspot.com/2009/09/linear-phase-fir-filters-system-n-is.html
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4 Deduct whether the following systems are linear time invarient  

(i) Y(n)=ex(n) (ii)Y(n)=A.X(n)+B (x(n-1)  

5 Test the stability and causality of the following system y(n)=cosx(n) 

6 Find the one sided z-transform of discrete sequences generated by mathematically sampling of the 

following continuous time function  

7 Find the Z transform of the following discrete time signals and find ROC   x(n)=u(n-2)   x(n)=[-1/5 

]nu(n)+5[1/2]-nu(-n-1)    

8 A Discrete time system is represented by the following difference equations y(n)=3y2(n-1)-

nx(n)+4x(n-1)-2x(n+1) for n>0 .Determine the system is memoryless , causal, linear shift variant. 

Justify your answers.  

9 A causal system is represented by the following differential equations Y(n)+1/4 Y(n-1)=X(n)+1/2 

X(n-1). Find the system function H(Z) and its coreponding region of convergence(ROC)  

10 Find the unit sample respose h(n) of the system for the given equation Y(n)+1/4 Y(n-1)=X(n)+1/2 

X(n-1)  

11 Determine the inverse Ztransform of X(Z)=1/1-1.5 z-1 +0.5 Z-2) if ROC Z>1, ROC Z<0.5 and ROC 

0.5<Z<1  

12 Determine the response of the system described by the difference equation y(n)=0.7 y(n-1)-0.12 y(n-

2)+x(n-1)+x(n-2) to the input x(n)=n u(n)  

 

 

UNIT II 

 

 DISCRETE TIME SYSTEM ANALYSIS 

 

PART-A 

 

 

1 
What is FFT?  

The Fast Fourier Transform is a method or algorithm for computing the DFT with reduced 

number of calculations. The computational efficiency can be achieved if we adopt a 

divider and conquer approach. This approach is based on decomposition of an N-point 

DFT in to successively smaller DFT‘s. This approach leads to a family of an efficient 

computational algorithm is Known as FFT algorithm 

2 
What are the advantages of FFT algorithm over direct computation of DFT?  

Reduces the computation time required by DFT. 
Complex multiplication required for direct computation is N2 and for FFT calculation is 
N/2 log 2 N. 

 

3 What do you mean by radix-2 FFT? 

The radix -2 FFT is an efficient algorithm for computing N- point DFT of an N-point 

sequence .In radix-2 FFT the n-point is decimated into 2-point sequence and the 2-point 

DFT for each decimated sequence is computed. From the results of 2-point DFT‘s, the 4-

point DFT‘s are computed. From the results of 4 –point DFT‘s ,the 8-point DFT‘s are 

computed and so on until we get N - point DFT. 

4 Is DFT of a finite duration sequence is periodic? If so state the theorem 

Yes .periodic. April/May 2018 Theorem : 

periodicity property If x(n)—X(Z) 

Then x(n+K)---X(Z+K) 

5 How many multiplications & addition are involved in radix-2 FFT?  

For performing radix-2 FFT, the value of N should be such that, N= 2m. The total numbers 

of complex additions are N log 2 N and the total number of complex multiplication are 

(N/2) log 2 N. 
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6 What is main advantage of FFT ?  

FFT reduces the computation time required to compute Discrete Fourier Transform 

7 State the advantages of FFT over DFT’s.State the Need for using FFT algorithms for 

computing DFT.  

Reduces the computation time required by DFT . 

Complex multiplication required for direct computation is N2 and for FFT calculation is 

N/2 log 2 N .Speed calculation. 

8 Write the methods to perform Linear convolution? 

1.Graphical method  

2.DFT and IDFT method 

3.matrix method 

9 State sampling theorem?  

Sampling is the process to convert analog time domain continuous signal into   discrete 

time domain signal. But it is the process of converting only time domain not in amplitude 

domain.  

Nyquist criteria: 

We sample the signal based on the following condition i.e.,      fs ≥2fm 

Where fx = Sampling frequency       Fm = maximum signal frequency 

If these above conditions are not satisfied we will meet the following demerits after the 

sampling process. Guard band2. Aliasing Effect 

10 What are the applications of FFT algorithms?  

The applications of FFT algorithm include Linear Filtering (ii) Correlation 

(iii) Spectrum Analysis  

11 How many multiplications and additions are required to compute N- point DFT using 

radix-2 FFT? Assume N=512  

In computing N-point DFT by this method the number of stages of computation will be m-

times. The number ‗r‘ is called the radix of the FFT algorithms. In radix-2-FFT, the total 

number of complex additions are reduced to N log2N and total number of complex 

multiplications are reduced to (N/2log2N) 

12 What is meant by aliasing? How can it be avoided?  

If we operate the sampler at fx < fm, the frequency components of the frequency spectrum 

will overlap with each other i.e., the lower frequency of the second frequency component 

will overlap with higher frequency of the first frequency component. This overlapping 

effect is called as Aliasing effect. For avoiding overlapping of high and low frequency 

components, we have to use low-pass filter to cut the unwanted high frequency 

components. 

13 Why FFT is needed?  

The direct evaluation DFT requires N2 complex multiplications and N2 –N complex 

additions. Thus for large values of N direct evaluation of the DFT is difficult. By using 

FFT algorithm the number of complex computations can be reduced. So we use FFT. 

14 What is DIT algorithm? 

Decimation-In-Time algorithm is used to calculate the DFT of a N point sequence. The 

idea is to break the N point sequence into two sequences, the DFTs of which can be 

combined to give the DFt of the original N point sequence.This algorithm is called DIT 

because the sequence x(n) is often splitted into smaller sub- sequences. 

15 What DIF algorithm? 

It is a popular form of the FFT algorithm. In this the output sequence X(k) is divided into 

smaller and smaller sub-sequences , that is why the name Decimation In Frequency. 
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16 What are the applications of FFT algorithm? 

The applications of FFT algorithm includes 

1) Linear filtering 

2) Correlation 

3) Spectrum analysis 

17 Why the computations in FFT algorithm is said to be in place? 

Once the butterfly operation is performed on a pair of complex numbers (a,b) to produce 

(A,B), there is no need to save the input pair. We can store the result (A,B) in the same 

locations as (a,b). Since the same storage 

18 What are the similarities between DIF and DIT algorithms? 

Similarities: 

Both algorithms require same number of operations to compute the DFT.Both algorithms 

can be done in place and both need to perform bit reversal at some place during the 

computation. 

19 state the Time shifting properties of Z-transform 

if x(n)↔X(Z) 

then Z 

x(n-k)↔Z-KX(Z) 

20 How many multiplications are required to compute N point DFT using redix-4 FFT? 

The number of multiplications required to compute N point DFT using radix-2 FFT are 3N 

log2 N 

 

 

PART-B 

 

1 Determine the DFT of the sequence x(n) = {1,1,-2,-2}  
Determine the response of LTI system by radix -2 DIT FFT. 

     2 Derive the equation for Decimation – in time algorithm for FFT. ii) How do you perform 

linear filtering by FFT using Save –add method?  

3 From first principles obtain the signal flow graph for Computing 8- point using radix -2 DIF –

FFT algorithm. ii) Using the above signal flow graph compute DFT of  

x(n) = cos (nπ/4) ,0 ≤ n ≤ 7.  

4 Two finite duration sequence are given by x(n) = sin (nπ/2) for n = 0,1,2,3 h(n) = 2 n for n = 

0,1,2,3 Determine circular convolution using FT &IDFT method.  

5 i)Discuss in detail the important properties of the DFT.  

ii) Find the 4-point DFT of the sequence x(n) = cos (nπ/4)  

iii) Compute an 8-point DFT using DIF FFT radix -2 algorithms. x(n) = { 1,2,3,4,4,3,2,1}    

 

6 Determine eight point DFT of the following sequences using  radix2 DIFFFT 

algorithm x(n)={1,-1,-1,-1,1,1,1,-1}. 

7 Find eight point DFT of the following sequences using radix2 DITFFT algorithm x(n)={1,-

1,1,-1,0,0,0,0,0} 

8 Using radix 2 DIT-FFT algorithm ,determine DFT of the given sequence for N=8

 x(n)=n      for 0<n<7  

9 Determine the response of LTI system when input x(n)= {-1,1,2,1} and impulse response 

h(n)={-1,1,-1,1] by Radix 2 DIT FFT  

10 Given x(n)={1 2 3 4 }=h(n). circularly convolve x(n) and h(n) using DFT and IDFT 

computations.  
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11 Given x(n)={1 2 -1 ,2,2,-1,2,1}, Compute 8 point DFT using Decimation in time algorithms.  

12 Explain the filtering methods based on DFT and FFT.  

13 Determine the response of LTI system when input sequence x(n)={- 1,1,2,1} and impulse 

response h(n)={-1,1,-1,1) by Radix2 DITFFT. 

14 Starting from the key equation of DFT , with necessary equation explain DIT-FFT algorithm.  

15 Determine IDFT of X(K)={6,-2,-2j,2,-2+2j} using DIT algorithm.  

 

 

                                                                      

 

UNIT III 

 

DISCRETE FOURIER TRANSFORM & COMPUTATION 

 

PART A 

 

 

1  Compare Butterworth with chebychev filters. 

The magnitude response of Butterworth filter decreases monotonically as the frequency Ω 

increases from 0 to ∞, whereas the magnitude response of the chebychev filter exhibits ripples 

in the pass band or stop band according to the type. The transition band is more in Butterworth 

filter when compared to chebychev filter. The poles of the Butterworth filter lie on a circle, 

whereas the poles of the chebychev filter lie on an ellipse..For the same specification, the 

number of poles in Butterworth are more when compared to the chebychev filter ie. The order 

of the chebychev filter is less than that of Butterworth. This is a great advantage because less 

number of discrete components will be necessary to construct the filter. 

 

2 What are the properties of impulse invarient transformation.  

It is many to one mapping. The relocation between analog and digital frequency is linear. To 

prevent the problem of aliasing ,the analog filter should be band limited. The magnitude and 

phase response of analog filter can be preserved by choosing low sampling time or high 

sampling frequency 

 

3 What is meant by bilinear transformation method of designing IIR filter. 

This transformation is a one to one mapping from the S domain to Z domain 

4 Write the advantages of bilinear transformation. 

1.There is no aliasing. 

2.The effect of warping on amplitude response can be eliminated by prewarping the analog 

filter. 

3.It is one to one mapping. 

5 Write the disadvantages of bilinear transformation. 

The non linear relationship between the analog and digital frequencies introduce frequency 

distortion which is called as frequency warping. Using BLT a linear phase analog filter cannot 

be transformed to linear phase digital filter. 

6 Write the Properties of Chebychev filter:  

The magnitude response of the filter exhibits ripples in the pass band or stop band. The pole of 

the filter lies on an ellipse. 

7 Write the structural realization of FIR filter. 

1.Direct form I  

2.Direct form II 

3.Cascade form 

4.Parallel form 
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8 State the condition for a digital filter to be causal and stable.  
The response of the causal system to an input does not depend on future values of that input, 
but depends only on the present and/or past values of the input. A filter is said to be stable, 
bounded-input bounded output stable, if every bounded input produces a bounded output. A 
bounded signal has amplitude that remains finite. 

9 What are the limitations of impulse invariant mapping technique?  

The impulse invariance technique is appropriate only for band limited filter like low pass 

filter. Impulse invariance design for high pass or band stop continuous-time filters, require 

additional band limiting to avoid severe aliasing distortion, if impulse designed is used. Thus 

this method is not preferred in the design of IIR filters other than low-pass filters. 

10 What are the different types of filters based on impulse response? 

Based on impulse response the filters are of two types 

1. IIR filter 

2. FIR filter 

The IIR filters are of recursive type, whereby the present output sample depends on the 

present input, past input samples and output samples. 

The FIR filters are of non recursive type, whereby the present output sample depends on the 

present input sample and previous input samples 

11 What are the different types of filters based on frequency response? 

Based on frequency response the filters can be classified as 

1. Lowpass filter 

2. Highpass filter 

3. Bandpass filter 

4. Bandreject filter 

12 State the structure of IIR filter? 

IIR filters are of recursive type whereby the present o/p sample depends on present i/p, past 

i/p samples and o/p samples. The design of IIR filter is realizable and stable. 

The impulse response h(n) for a realizable filter is 

h(n)=0 for n≤0 

13 State the advantage of direct form ΙΙ structure over direct form Ι 

structure. 

In direct form ΙΙ structure, the number of memory locations required is less than that of direct 

form Ι structure. 

14 Mention the methods for converting analog into digital IIR filter.  

The two important procedures for digitizing the transfer function of an analog filter are 

• Impulse invariance method. 

• Bilinear transformation method. 

15 What is meant by impulse invariant method of designing IIR filter? 

In this method of digitizing an analog filter, the impulse response of resulting digital filter is a 

sampled version of the impulse response of the analog filter. The transfer function of analog 

filter in partial fraction form, 

16 What is bilinear transformation? 

The bilinear transformation is a mapping that transforms the left half of S- plane into the 
unit circle in the Z-plane only once, thus avoiding aliasing of frequency components. The 
mapping from the S-plane to the Z-plane is in bilinear transformation is 

S=2/T(1-Z-1/1+Z-1) 

17 What are the properties of bilinear transformation? 

• The mapping for the bilinear transformation is a one-to-one mapping that is for every 

point Z, there is exactly one corresponding point S, and vice- versa. 

• The j Ω-axis maps on to the unit circle |z|=1,the left half of the s-plane maps to the interior 

of the unit circle |z|=1 and the half of the s-plane maps on to the exterior of the unit circle 

|z|=1. 
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18 What are the advantages of bilinear transformation? 

Advantages: 

• The bilinear transformation provides one-to-one mapping. 

• Stable continuous systems can be mapped into realizable, stable digital systems. 

• There is no aliasing. 

19 What are the disadvantages of bilinear transformation? 

Disadvantage: 

• The mapping is highly non-linear producing frequency, compression at  high  

frequencies. 

• Neither the impulse response nor the phase response of the analog filter is preserved in a 

digital filter obtained by bilinear transformation 

20 What is the advantage of cascade realization? 

Quantization errors can be minimized if we realize an LTI system in casca form. 

21 What are characteristics between S-plane & Z-plane 

S-plane & Z-plane mapping has the following characteristics 

• The left half of S-plane maps inside a circle of radius ½ centered at Z= ½ in the Z-plane. 

• The right half of S-plane maps into the region outside the circle of radius ½ in the Z-plane. 

• The j Ω-axis maps onto the perimeter of the circle of radius ½ in the Z- plane 

PART-B 

 

1 Design a digital Butterworth filter satisfying the constraints using bilinear transformations.  

0.707 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/2 

| H(ω)| ≤ 0.2 ; 3π/4 ≤ ω ≤ π. 

 

2 Design a digital Butterworth filter satisfying the constraints 

0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/4 

| H(ω)| ≤ 0.2 ; π/2 ≤ ω ≤ π. Apply Bilinear transformation method.  

3 i)Design a digital BUTTERWORTH filter that satisfies the following constraint using 

BILINEAR Transformation. Assume T = 1 sec. 

0.9 ≤ | H(ω)| ≤ 1 ; 0 ≤ ω ≤ π /2 

| H(ω)| ≤ 0.2 ; (3 π /4) ≤ ω ≤ π ii) Determine the magnitude response of the FIR filter (M=11) 

and show that   Phase and group delay are constant iii) The desired frequency response of a 

low pass filter is given by Hd(ω) ={ e –j3ω ; -3π/4 ≤ ω   ≤   3π/4   0 ; 

otherwise. Determine H(ejω) for M= 7using HAMMING window. 

For the analog transfer function H(S) = 1/ (S+1)(S+2) . Determine H(Z)    using impulse 

invariant technique. 

4 Obtain the direct form-I, direct form –II , cascade form and parallel form realization of the 

following system function. 

Y(n)=-0.1 y(n-1)+0.2y(n-2)+3x(n)+3.6x(n-1)+0.6x(n-2) 

 

5 Realize the following FIR system with difference equation . y(n)=3/4 y(n-1)-1/8y(n-

2)+x(n)+1/3x(n-1) in direct form I.  

6 Design a digital chebyshev filter satisfying the constraints 

0.75 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ π/2 

| H(ω)| ≤ 0.2 ; 3π/4 ≤ ω ≤ π. Apply Bilinear transformation method.  

 

7 Explain with necessary equations the approximations derivatives method for converting 

an analog filter into a digital filter.  

8 Using bilinear transformation design a lowpass filter monotonic in passband with -3.01 db 

cutoff frequency of 0.4 π rad and magnitude down atleast by 15 db at 0.75 π rad  
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9 The specifications of desired low pass filter is 

0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π 

| H(ω)| ≤ 0.2 ; 0.6π ≤ ω ≤ π. Design a Chebyshev digital filter using impulse

 invariant Transformation.  

10 Determine the system function of the IIR digital filter for the analog transfer function  

(S)=10/S2+7S+10 with T=0.2 sec using impulse invariant method.  

 

11 Design a digital filter which exhibits equiripple behavior only either in passband or stopband 

and monotonic satisfying the constraints 

0.8 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π 

| H(ω)| ≤ 0.2 ; 0.6 π ≤ ω ≤ π. Using Bilinear transformation method.  

 

12 Convert the analog filter with transfer function H(s)=2/(s+1) (s+2) into digital filter using 

Impulse Invarient method.  

13 The specifications of desired low pass filter is 

0.79 ≤ | H(ω)| ≤ 1.0 ; 0 ≤ ω ≤ 0.2π 

| H(ω)| ≤ 0.2 ; 0.6π ≤ ω ≤ π.Design a Chebyshev digital filter using Bilinear transformation . 

 

14 Realize the following FIR system with difference equation . y(n)=3/4 y(n-1)-1/8y(n-

2)+x(n)+1/3x(n-1) in direct form II 

15 Write the design procedure for butterworth filter and Chebeshev filter. 

 

 

UNIT IV  

DESIGN OF DIGITAL  FILTERS 

PART –  A 

 

1 In the design of FIR digital filter, how is Kaiser Window different from other 

windows? 

In all other windows a trade off exists between ripple ratio and main lobe width. In Kaiser 

Window both ripple ratio and main lobe width can be varied independently 

2 
What are the merits and demerits of FIR filter?  

Merits :Linear phase filter. Always Stable  

Demerits: The duration of the impulse response should be large Non integral delay. 

3 What are the advantages of FIR filter over IIR filter?  

They can have an exact linear phase. They are always stable 
They can be realized efficiently in hardware The design methods are generally stable. 

4 What is Gibb’s phenomenon 

In Fir filter design using Fourier analysis method for rectangular window method, the infinite 
duration impulse response is truncated to finite duration impulse response. The abrupt 
truncation of impulse response introduces a oscillation in the pass band and stop band .This 
effect is Known as Gibb‘s phenomenon 

5 What are the properties of FIR filter? 

FIR filters are stable.FIR filters have linear phase. They need higher order filters for the 

same magnitude response compared to IIR Filters. 

6 What is the reason that FIR filter is always stable?  

The phase delay and group delay of a linear phase FIR filter are equal and constant over the 

frequency band whenever a constant group delay is preferred the impulse response will be in 

the form of H(n)=-h(N-1-n) and it is anti symmetric about the centre of the impulse response 

sequence. 
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7 What do you understand by linear phase response in filters?  

The linear phase filter are those in which the phase delay and group delay are constant. The 

linear phase filter is also called as constant time delay filter. 

8 What is constant time delay filter? 

The linear phase filters are those in which the phase delay and group delay are constant. The 

linear phase filter is also called as constant time delay filter. 

9 What is group delay and phase delay. 

Filters can have linear or nonlinear phase depending upon the delay function namely phase 

delay and group delay .phase delay=-o(w)/w group delay=-do(w)/d(w) 

10 What is the principle of designing FIR filter using frequency sampling method? 

In frequency sampling method the desired magnitude response is sampled and a linear phase 

response is specified .The samples of desired frequency response are identified as DFT 

coefficients. The filter coefficients are then determined as the IDFT of this set of samples. 

11 For what type of filters frequency sampling method is suitable? Frequency sampling 

method is attractive for narrow band frequency selective filters where only a few of the 

samples of the frequency response are non zero. 

12 When cascade form realization is preferred in FIR filters? 

The cascade form realization is preferred when complex zeros with absolute magnitude is less 

than one. 

13 Compare Hanning window and Hamming window . 

Hamming window: 

The equation for Hamming window is given by WH(n)= 0.54-

0.46 cos 2пn/M-1 0 ≤ n ≤ M-1 

0 otherwise 
Hanning window: 

The equation for Hanning window is given by WHn(n)= 0.5[1- 

cos 2пn/M-1 ] 0 ≤ n ≤ M-1 

0 otherwise 

14 What is linear phase FIR filter.?  

The linear phase filter does not alter the shape of the signal. The necessary and sufficient 

condition for a filter to have linear phase.h(n) = ± h(N-1-n); 0 ≤ n ≤ N-1 

15 What are the demerits of FIR filter?  

Demerits: The duration of the impulse response should be large Non integral delay. 

16 What is linear phase? What is the condition to be satisfied by the impulse 

response in order to have a linear phase?  

For a filter to have linear phase the phase response θ(w) α w is the angular frequency. The 
linear phase filter does not alter the shape of the signal. The necessary and sufficient condition 

for a filter to have linear phase. h(n) = ± h(N-1-n); 0 ≤ n ≤ N-1 

17 List the characteristics of FIR filters designed using window functions.  

The Fourier transform of the window function W(e
jw

) should have a small width of main 

lobe containing as much of the total energy as possible The Fourier transform of the window 

function W(e
jw

) should have side lobes that decrease in energy rapidly as w to π. Some of 

the most frequently used window functions are described in the following sections. 

18 what are various windows used for designing FIR filters. 

Hamming , 

Hanning,  

Rectangular 
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19 What are the design techniques of designing FIR filters? 

There are three well known methods for designing FIR filters with linear phase . 

They are  

(1.)Window method  

(2.)Frequency sampling method 

 (3.)Optimal or minimax design. 

20 In the design of FIR digital filters, how is Kaiser window different from    other 

windows? 

It provides flexibility for the designer to select the side lobe level and N.It has the attractive 

property that the side lobe level can be varied continuously from the low value in the 

BlacKman window to the high value in the rectangular window 

21 What are the desirable and undesirable features of FIR Filters?  

The width of the main lobe should be small and it should contain as much of total energy as 

possible. The side lobes should decrease in energy rapidly as w tends to π 

22 List the characteristics of FIR filters designed using window functions. 

The Fourier transform of the window function W(e
jw

) should have a small width of main lobe 

containing as much of the total energy as possible the Fourier transform of the window 

function W(e
jw

) should have side lobes that decrease in energy rapidly as w to π. Some of the 

most frequently used window functions are described in the following sections. 

 

PART – B 

 

 

1 Design a high pass filter hamming window by taking 9 samples of w(n) and with a cutoff 

frequency of 1.2 radians/sec 

2 Describe the design of FIR filter using frequency sampling technique.  

ii) The desired frequency response of a low pass filter is given by 

Hd(ω) ={ e –j2ω ; -π/4 ≤ ω ≤ π/4 0   ; Otherwise. Obtain the filter coefficient, h(n) 

using RECTANGUAR window define by W(n) = { 1; 0 ≤ n ≤ 4 ; otherwise.  

3 Design a band pass filter to pass frequencies in the range 1to2 

radians/sec using Hanning window, with N=5.  

4 Design an ideal band reject filter using hamming window for the given frequency response. 

Assume N=11, Hd(e
jω

)=1; w< π/3 and w>2 π/3 

                      = 0: otherwise  

5 Design an FIR filter for the ideal frequency response response using Hamming window 

with N=7Hd(e
jω

)= e-
j3ω

 
;
 - π/8 <w< π/8 

                       0 ;           π/8<w< π  

6 Write the design procedures of FIR filter using frequency sampling method. 

7 Design an ideal differentiator with frequency response. H(e
jw

)=jw;- -π ≤ ω ≤ π using 

hamming window with N=7  

8 The desired frequency response of a low pass filter is given by Hd(ω) ={ e 
–j2ω

 ; -π/4 ≤ ω ≤ π/4 

                                                                                                                         0 ; Otherwise.  

 

Obtain the filter coefficient, h(n) using Hamming window define by W(n) = { 1; 0 ≤ n ≤ 4

  

                                                                                                                             0; otherwise 

9 Determine the filter coeffcients of h(n) of M=15 obtained by sampling and   its   frequency   

response   is    H(2   πK/15)=1   for   K=01,2,3,4 K=5 K=6,7  

10 Given H(Z) H(z)=0.5+0.25 z-1+0.75z-1+z-3+0.75z-4+0.25z-5+0.5z- 

Draw the linear phase realization and direct form realization and compare both the 

structures 
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11 Design an FIR filter for the ideal frequency response using Hamming window with N=7 

Hd(ω) ={ e 
–j2ω

 ; -π/8 ≤ ω  ≤ π/8 

                    0 ; Otherwise.  

12 Determine the filter  coefficient of h(n)of length M=15 .obtained by sampling and its 

frequency response as H(2 πK/15 )=1 ; K=0,1,2,3,4 

                                     =0.4 ;K=5 

                                     =0 ;K=6,7 

13 Explain the procedure of designing FIR filters by window  

14 Explain   Frequency   sampling   method   of   designing FIR filters.  

 

 

UNIT V  

 

DIGITAL SIGNAL PROCESSORS 

 

PART A  

 

 

1 Identify the various factors which degrade the performance of the digital filter 

implementation when finite word length is used  

Input quantization error Coefficient quantization error Product quantization. 

2 What is meant by limit cycle oscillation in digital filter?    

In recursive system when the input is zero or same non-zero constant value the non linearity 

due to finite precision arithmetic operation may cause periodic oscillation in the output. 

Thus the oscillation is called as Limit cycle 

3 Define Rounding. 

Rounding of a b –bit is accomplished by choosing the rounded result as the b – bit number 

closed to the original number unrounded. 

4 What is meant by dead band of the filter ? How to calculate the deadband of an IIR 

system?  

In the limit cycle the amplitude of the output are confined to a range of value which is 

called as dead band of the filter. 

5 What is fixed point number representation. 

The position of the binary Point is fixed. 

6 What is floating point number representation. 

The position of the binary Point is variable. 

7 What are the different quantization methods?  

Truncation a n d Rounding 

8 Define truncation error for signed magnitude representation and for 2 s complement 

representation. 

Truncation is the process of discarding all bits less significant than least significant bit that 

is retained. 

9 What is zero input limit cycle oscillation?  

Zero Input Limit Cycles :Zero input limit cycles are usually of lower amplitude in comparison 

with     overflow limit cycles. If the system enters to the limit cycles oscillations, it will 

continue even after input attains zero range. This equation gives steady state noise power due 

to quantization. 

10 What is the need for sampling and quantization?  

Sampling is used to convert the Continuous Time signal to Discrete Time signal. Quantization 

is used to round off the nearest integer value. 
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11 Express the fraction 7/8 and -7/8 in sign magnitude, 2’s complement and 

1’scomplement.  

Sign magnitude: 0.111 1.111 

 

1‘s complement: 0.000 1.000 

2‘s complement: 0.001 1.001 

12 Why rounding is preferred to truncation in realizing digital filter? 

 Error introduced due to rounding operation is less compared to truncation. Similarly 

quantization error due to rounding is independent of arithmetic operation. And mean of 

rounding error is zero. Hence rounding is preferred over truncation in realizing digital filter. 

13 What are the different quantization methods?  

Amplitude quantization, vector quantization, scalar quantization. 

14 What is zero padding? Does zero padding improve the frequency resolution in the 

spectral estimate? 

The process of lengthening a sequence by adding zero—valued samples is called appending 

with zeros or zero padding 

15 What is meant by finite word length effects in digital filters? 

The digital implementation of the filter has finite accuracy. When numbers are represented in 

digital form, errors are introduced due to their finite accuracy. These errors generate finite 

precision effects or finite word length effects. When multiplication or addition is performed in 

digital filter, the result is to be represented by finite word length (bits). Therefore the result is 

quantized so that it can be represented by finite word register. This quantization error can 

create noise or oscillations in the output. These effects are called finite word length effects. 

16 What is round – off noise error? 

Rounding operation is performed only on magnitude of the number. Hence round-off    noise 

error is independent of type of fixed point representation. If the number is represented by bu 

bits before quantization and b bits after quantization, the maximumround-off error will be (2
-b

 

– 2
-bu

)/2. It is symmetric about zero. 

17 what are the different types of arithmetic in digital systems.? 

There are three types of arithmetic used in digital systems. They are fixed point arithmetic, 

floating point , block floating point arithmetic. 

18 What is meant by fixed point number?. 

In fixed point number the position of a binary point is fixed. The bit to the right represent the 

fractional part and those to the left is integer part. 

19 What are the different types of fixed point arithmetic? 

Depending on the negative numbers are represented there are three forms of fixed point 

arithmetic. They are sign magnitude,1‘s complement,2‘s complement. 

20 What is meant by 2’s complement form? 

In 2‘s complement form the positive number is represented as in the sign magnitude form. To 

obtain the negative of the positive number, complement all the bits of the positive number and 

add 1 to the LSB. 

21 What are the advantages of floating pint representation? 

1.Large dynamic range  

2. Overflow is unlikely. 

22 What are the quantization errors due to finite word length registers in digital filters? 

1.Input quantization errors 
2.Coefficient quantization errors 
3.Product quantization errors 
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23 What is input quantization error?. 

The filter coefficients are computed to infinite precision in theory. But in digital computation 

the filter coefficients are represented in binary and are stored in registers. If a b bit register is 

used the filter coefficients must be rounded or truncated to b bits ,which produces an error. 

24 What is product quantization error? 

The product quantization errors arise at the output of the multiplier. Multiplication of a b bit 

data with a b bit coefficient results a product having 2b bits. Since a b bit register is used the 

multiplier output will be rounded or truncated to b a bit which produces the error. 

PART – B 

 

1 Determine the characteristics of a limit cycle oscillation with respect to the system described by 

the difference equation y(n) =0.95y(n-1)+x(n). Determine the dead band of the filter.  

2 Draw the quantization noise model for a second order System with system function. 

3 Explain the various error introduced due to quantization. 

4 Write in detail on Limit Cycle Oscillations.  

5 What is the need for signal scaling? How the overflow error scaling is performed?  

6 Explain in detail about the zero-input limit cycle oscillations due to finite word length of 

registers 

7 Realize the first order transfer function H(z) = 1 / (1-az
-1

) and draw its quantization model. Find 

the steady state noise power due to product round off.  

8 Explain about fixed point and floating point representation. 

9 Write notes on quantization noise. Dervie the formula for noise power.  

10 (i)Consider (b+1)-bit (including sign bit) bipolar ADC. Obtain an expression for signal to 

quantization noise ratio. State the assumptions made.  

11 Two first order filters are connected in cascaded whose system functions of the individual 

sections are H1(Z)=1/(1-0.5 Z)AND H1(Z)=1/(1-0.4 Z).Determine the overall output noise 

power. 

12 Explain in detail about finite word length effects in digital filters.  

13 Bring out the difference between Fixed point and Floating point arithmetic. 

14 Derive the formula for noise power. How the scaling is performed in Digital filters? 
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CS8392- OBJECT ORIENTED PROGRAMMING 

 

UNIT-1 

 

INTRODUCTION TO OOP AND JAVA FUNDAMENTALS 

 

PART-A 

 

1. Define OOP.          
 

Object-Oriented Programming (OOP) is a methodology or paradigm to design a program using 

classes and objects. It simplifies the software development and maintenance by providing some 

concepts: 
 

 Object 

 Class 

 Inheritance 

 Polymorphism 

 Abstraction 

 Encapsulation 

2. Define Object and Class. 
 

Any entity that has state and behavior is known as an object. For example: chair, pen, table, 

keyboard, bike etc. It can be either physical or logical. 
 

A class is the basic building block of an object-oriented language. It is a template that describes the 

data and behavior associated with instances of that class. The data associated with a class or object 

is stored in variables and the behavior associated with a class or object is implemented with 

methods. 
 

3. How can we create an instance of a class in Java? 
 

To create an instance of a class: 
 

 Declare an instance identifier (instance name) of a particular class. 
 

 Construct the instance (i.e., allocate storage for the instance and initialize the instance) using the 

―new‖ operator. 
 

4. Define Inheritance. 
 

When one object acquires all the properties and behaviours of parent object, it is known as 

inheritance. It provides code reusability. It is used to achieve runtime polymorphism. 
 

5. What are the types of inheritance in Java? 
 

1. Single Inheritance 
 

2. Multilevel Inheritance 
 

3. Hierarchical Inheritance 
 

4. Hybrid Inheritance 
 

6. Define Polymorphism. 
 

Polymorphism means taking many forms, where ‗poly‘ means many and ‗morph‘ means forms. It is 

the ability of a variable, function or object to take on multiple forms. 
 

7. Define Abstraction. 
 

Hiding internal details and showing functionality is known as abstraction. 

 For example: phone call, we don‘t know the internal processing. 
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8. Define Encapsulation. 
 

 Binding (or wrapping) code and data together into a single unit is known as encapsulation. For 

example: capsule, it is wrapped with different medicines. 
 

 A java class is the example of encapsulation. 

 

9. List the advantage of OOPs over Procedure-oriented programming language 
 

OOPs make development and maintenance easier. But in Procedure-oriented program-ming 

language, it is not easy to manage if code grows as project size grows. 
 

OOPs provides data hiding whereas in Procedure-oriented programming language, global data can 

be accessed from anywhere. 
 

OOPs provide ability to simulate real-world event much more effectively.  
We can provide the solution of real word problem if we are using the Object-  
Oriented Programming language. 

 
 

10. What is difference between object-oriented programming language and object-based 

programming language? 
 

Object oriented language 
 

 Object-oriented language supports all the features of OOPs. 
 

 Object-oriented language doesn‘t has in-built object. 
 

 Object-oriented languages are C++, C#, Java etc. 
 

Object based language 
 

• Object-based language doesn‘t support all the features of OOPs like Polymorphism and 

Inheritance 
 

• Object-based language has in-built object like javascript has window object. 
 

• Object-based languages are Javascript, VB etc. 

 
 

11. What are the three major sections of java source file? 
 

The source consists of three major sections: 
 

• The package 
 

• The import 
 

• Class definition 
 

12. List out the Source File Declaration Rules. 
 

• There can be only one public class per source file. 
 

• A source file can have multiple non-public classes. 
 

• The public class name should be the name of the source file which should have 

.java extension at the end. 
 

• For eg, if the class name is public class Employee {}, then the source file should be as 

Employee.java. 
 

• If the class is defined inside a package, then the package statement should be the first statement 

in the source file. 

• If import statements are present, then they must be written between the package statement and 

the class declaration. If there are no package statements, then the import statement should be the 

first line in the source file. 
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• Import and package statements will imply to all the classes present in the source file. It is not 

possible to declare different import and/or package statements to different classes in the source 

file. 
 

13. Define JVM. 
 

The JVM is an interpreter for the bytecode form of the program. It steps through one byte-code 

instruction at a time. It is an abstract computing machine that enables a computer to run a Java 

program. 

 
 

14. What is byte code? 
 

Byte code is a highly optimized set of instructions designed to be executed by the java run-time 

system, which is called as java virtual machine (JVM). JVM is an interpreter for byte code. 
 

15. Write a note on integer data types in Java. 
 

Integers are used for storing integer values. There are four kinds of integer types in Java. Each of 

these can hold a different range of values. The values can either be positive or negative.  
 

Type Size 

byte 8 bits 

short 16 bits 

int 32 bits 

long 64 bits 

  
 

16. Write a note on float data types in Java. 
 

Float is used to store numbers with decimal part. There are two floating point data types in Java 

namely, the float and the double. 
 

Type Size 

float 32 bits 

double 64 bits 

  
 

17. Give any three OOP concepts. 
• Encapsulation 

• Inheritance 

• Polymorphism 

 

18. Write a note on import statement? 
 

Classes external to a program must be imported before they can be used. To import a class, the 

import keyword should be used as given below: 
 

import <classname> 
 

The whole path of the class must be specified to import a class from the Java library, For instance, 

to import the Date class from the util package, the following code is used: 
 

import java.util.Date; 
 

It is also possible to import all classes that belong to a package using the * symbol. 
 

19. List out the features of Java. 
 

• Simple 
 

• Secure 
 

• Portable 
 

• Object-oriented 
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• Robust 
 

• Multithreaded 
 

• Architecture-neutral 
 

• Interpreted 
 

• High performance 
 

• Distributed 
 

• Dynamic 
 

20. What is the use of comment? 
 

The contents of a comment are ignored by the compiler. Instead, a comment can be used to describe 

or explain the operation of the program to anyone who is reading its source code. 
 

21. What is a variable? How to declare variable in java? 
 

The variable is the basic unit of storage in a java program. A variable is defined by the combination 

of an identifier, a type, and an optional initialize. All variables must be de-clared before they can be 

used. The basic form of a variable declaration is shown have 
 

Type identifier [= value],[,identifier [=value]] 
 

The type in one of java‘s atomic types. The identifier is the name of the variable. For example 

int a,b,c; 
 

int d=3,c=5; 

 

22. What is a variable? What are the different types of variables? 
 

Variable are locations in the memory that can hold values. Java has three kinds of variable namely, 
 

• Instance variable 
 

• Local variable 
 

• Class variable 
 

23. What are the difference between static variable and instance variable? 
 

The data or variables, defined within a class are called instance variables.Instance vari-ables 

declared as static are, essentially, global variables. When objects of its class are declared, no copy of 

a static variable is made. 
 

24. Write a note on conditional operator in Java. 
 

The conditional operator is otherwise known as the ternary operator and is considered to be an 

alternative to the if else construct. It returns a value and the syntax is: 
 

<test> ? <pass> : <fail> 
 

Where,<test> is the condition to be tested. If the condition returns true then the state-ment given in 

<pass> will be executed. Otherwise, the statement given in <fail> will be executed. 
 

25. List out the operator in Java 
 

• Arithmetic Operators 
 

• Increment and Decrement Operators 
 

• Bitewise Operators 
 

• Relational Operators 
 

• Logical Operators 
 

• Assignment Operators 
 

26. What are jump statements in Java? 
 

In java have three jump statements 
 

• return 
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• continue 

 
• break 

 
27. Differentiable between break and continue statements? 

The break keyword halts the execution of the current loop and forces control out of the loop. The 

term break refers to the act of breaking out of a b lock of code. Continue is similar to break, except that 

instead of halting the execution of the loop, it starts the next iteration. 

 

28. What is a class? Give an example? 
 

A class defines the shape and behavior of an object and is a template for multiple objects with 

similar features. 
 

or 

A class is a new data type. Once defined, this new type can be used to create ob-jects of that type. 

Thus, a class is a template for an object, and an object is an instance of  
a class. 

 
29. What are constructors? 

 
A constructor initializes an object immediately upon creation. It has the same name as the class in 

which it resides and is syntactically similar to a method. Once defined, the constructor is 

automatically called immediately after the object is created, before the new operator completes. 
 

30. What’s the difference between constructors and other methods? 
 

Constructors must have the same name as the class and cannot return a value. They are only called 

once while regular methods could be called many times. 
 

31. What is a package? 
 

A Package is a container that groups related types (classes, interfaces, enumerations and 

annotations). It is similar to folders in computer. It is generally used to control access and to avoid 

naming collision. The syntax for creating package is 
 

Syntax: 
 

package pkg_name; 
 

32. What is static variable? 
 

Variable declared with keyword static is a static variable. It is a class level variable com-monly 

shared by all objects of the class. 
 

• Memory allocation for such variables only happens once when the class is loaded in the 

memory. 
 

• scope of the static variable is class scope ( accessible only inside the class) 
 

• lifetime is global ( memory is assigned till the class is removed by JVM). 
 

• Automatically initialized to 0. 
 

Example: 
 

static int no; 
 

33. Write short notes on static method. 
The method declared with static keyword is known as static method. main() is most com-mon static 

method. 
 

• It belongs to the class and not to object of a class. 
 

• A static method can directly access only static variables of class and directly invoke only static 

methods of the class. 
 

• It can be called through the name of class without creating any instance of that class. For 

example, Class Name. method Name() 
 

Example: 
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static void show(){ 
 

System,out.println(―Hello‖); 
 

} 

 
 

34. What do you mean by static import? 
 

The static import allows the programmer to access any static members of imported class directly. 

There is no need to qualify it by its name. 
 

Syntax: 
 

import static package name; 

 
 

35. What is a static block? 
 

A static block is a block of code enclosed in braces, preceded by the keyword static. 
 

• The statements within the static block are first executed automatically before main when the 

class is loaded into JVM. 
 

• A class can have any number of static blocks. 
 

• JVM combines all the static blocks in a class as single block and executes them. 
 

Syntax: 
 

static{ 
 

……………. 
 

} 
 

36. What is a method? 
 

A method is a collection of statement that performs specific task. In Java, each method is a part of a 

class and they define the behavior of that class. 
 

Example: 
 

public void show(){ 
 

System, out. println(―Hello‖); 
 

} 

 

37. Define method overloading? 
 

Method overloading is the process of having multiple methods with same name that dif-fers in 

parameter list. The number and the data type of parameters must differ in overload-ed methods. It is 

one of the ways to implement polymorphism in Java. When a method is called, the overloaded 

method whose parameters match with the arguments in the call gets invoked. 
 

Example: 
 

void add(int,int){} 
 

void add(int,int,int){} 
 

void add(double,double){} 

 
 

38. List the access specifier available in Java. There are 4 

types of java access specifiers: 
 

1. Private - accessible only inside the class 
 

2. Default (no speciifer) – accessible by all within same package 
 

3. Protected- accessible by same class, subclass in same package and sub class in other packages 
 

4. Public- accessible by all in same package and other packages. 
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39. Write a note on import statement? 

 
Java provides import statement to include the classes and interfaces of existing packages into our 

programs. 
 

Example: 
 

import java.awt.*; 
 

 

40. Define Array? How to declare an array? 
 

Array is a collection of elements of similar data type stored in contiguous memory loca-tion. The 

array size is fixed i.e we can‘t increase/decrease its size at runtime. It is index based and the first 

element is stored at 0th index. The syntax for declaring an array variable is 
 

Syntax: 
 

dataType[] array Name; 
 

Example: 
 

int [] a={1,2,3}; 

 

41. What are the differences between static variable and instance variable? 
 

 Static Variables  Instance Variables 

1. 

Memory for static variable is 

allocated 1. 

Memory for instance variable 

is 

 only once when class is loaded  

allocated each time when an 

ob- 

   ject is created 

2. The memory is commonly shared by 2. 

Each object memory is 

indepen- 

 all objects of the class  dent 

3. 

Static variables are accessible 

without 3. 

Instance variables are 

accessible 

 objects  only using objects 

4. They are automatically initialized to 4. Not initialized automatically 

 default values   

5. Example: static int no; 5. Example: int no=10; 
  

42. What is an Jagged Array? 
 

Jagged array is an array of arrays with different row size i.e. with different dimensions.  
 

Example: 
 

int a = { {11, 3, 43}, {3, 5, 8, 1}, {9} }; 
 

43. Explain the usage of Java packages. 
 

• Prevent naming conflicts - It is generally used to avoid naming conflicts. For example, there can 

be two classes with same name in different packages, company.branch1. Employee and 

company.branch2.Employee 
 

• Make searching/locating and usage of classes, interfaces, enumerations and annotations easier, 

etc. 
 

• Provide access protection based on the access specifier used. 
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44. Name any three tags used in Java Doc Comment 
 

Java supports three types of comments. The first two are the // and the /*. The third type is called a 

documentation comment. It begins with the character sequence /**. It ends with*/. 
 

Java have javadoc tags 
 

Tag Meaning 

@author Identifies the author of a class 

@deprecated 

Specifies that a class or member is 

deprecated 

@param Documents a method‘s parameter 

@return Documents a method‘s return value 

 

 

 

PART-B 

 

 

1. Explain about packages. Give an example program which uses packages 

 

2. Explain with the help of a program how object oriented programming overcomes the shortcomings 

of procedure oriented programming. (IT2301 APR/MAY-2015) 
 

3. Given two one dimensional arrays A and B which are sorted in ascending order. Write a Java 

program to merge them into a single sorted array, see that is contains every item from array A and 

B, in ascending order.  (IT2301 APR/MAY-2015) 
 

4. With an example, describe in detail about how polymorphism plays a useful role in Java.  
5. (8) (IT2301 APR/MAY-2015) 

 
6. Elaborate on the various object oriented concepts, with necessary illustrations.  (IT2301 

MAY/JUNE-2014) 
 

7. Write a program to perform the following functions using classes, objects, constructors and 

destructors where essential. (IT2301 MAY/JUNE-2014) 
 

a. Get as input the marks of 5 students in 5 subjects.  
 

b. Calculate the total and average.  
 

c. Print the formatted result on the screen.  
 

8. With suitable examples explain how packages can be created, imported and used. Also elaborate on 

its scope.  (IT2301 MAY/JUNE-2014) 
 

9. Write a program to perform following functions on a given matrix. 
 

i. (IT2301 MAY/JUNE-2014) 
 

b. Find the row and column sum.  
 

c. Interchange rows and columns.  
 

10. Describe the structure of Java program.  (IT2301 NOV/DEC-2012) 
 

11. Explain the features of Java.  (IT2301 NOV/DEC-2012) 
 

12. Write a simple Java program to implement basic Calculator operations.  (CS2311 NOV/DEC-

2014) 

13. How packages are used to resolve naming conflicts in Java? With an example show to add classes 

to packages and how to import packages in classes. (CS2311 NOV/DEC-2014) 

 
14. Write a program in Java that interchanges the odd and even components of an array in  
15. Java.  (CS2311 APR/MAY-2015) 
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16. Write a Java program to sort set of names stored in an array in alphabetical order.  (CS2311 

APR/MAY-2015) 

17. Explain the arrays and its types in detail with example program.  
 

18. (CS2311 MAY/JUNE-2014) 
 

19. Briefly explain about the key elements of Object Oriented Programming. 
 
 

20. Explain about Class, Objects and Methods in Java with an example program.  NOV/DEC-2014) 
 

21. Describe the following: (CS1361 NOV/DEC-2014) 
 

a. Features of Java  
 

b. Data types in Java  
 

22. Explain about Package in Java. List built in Java API packages.  

 
 

23. Discuss the various parameter passing methods in Java. Illustrate with examples. (NOV/DEC-

2014) 

 

UNIT-2 

INHERITANCE AND INTERFACES 

PART-A 

1. What is finalize () method? 

 

The finalize() method is called just before an object is garbage collected. It is used to dispose system 

resources, perform clean-up activities and minimize memory leaks. 

Syntax: 

 protected void finalize() 

 // finalize() is called just once on an object 

 { 

……………… 

  } 

 

2. What is meant by Inheritance? 
 

Inheritance is the mechanism in java by which one class is allow to inherit the features (fields and 

methods) of another class. It is process of deriving a new class from an exist-ing class. 
 

Syntax: 
 

class Subclass-name extends Superclass-name 
 

{ 
 

//methods and fields 
 

} 
 

3. List out the types of inheritance. 
 

• Single inheritance 
 

• Multilevel inheritance 
 

• Multiple inheritance 
 

• Hybrid inheritance 
 

• Hierarchical inheritance 
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    4. How do you implement multiple inheritance in Java? 
 

Java does not allow multiple inheritance: 
 

• To reduce the complexity and simplify the language 
 

• To avoid the ambiguity caused by multiple inheritance It can be 

implemented using Interfaces. 
 
   5. Define super class and subclass. 
 

The process of deriving a new class from an existing class is inheritance. A class that is inherited is 

called a superclass and the class that does the inheriting is called a subclass. 
 

Example: 
 

class A{  
….. Superclass 

 
} 

 
class B extends A{ 

 
……  }

 Subclass 
 

 

6. State the use of keyword super. 
 

• It an be used to refer immediate parent class instance variable when both parent and child class 

have member with same name 
 

• It can be used to invoke immediate parent class method when child class has overridden that 

method. 
 

• super() can be used to invoke immediate parent class constructor. 
 
     7. What is the use of Inheritance and what are its advantages? 
 

Inheritance is the process of inheriting all the features from a class. The advantages of inheritance 

are reusability of code and accessibility of variables and methods of the super class by subclasses. 
 

8. Write short notes on Object class. 
 

The Object class is the parent class of all the classes in java by default (directly or indi-rectly). The 

java.lang.Object class is the root of the class hierarchy. Some of the Object class are Boolean, Math, 

Number, String etc 

 

9. Define abstract class? 
 

Abstract classes are classes from which instances are usually not created. It is basically used to 

contain common characteristics of its derived classes. Abstract classes generally act as super classes. 

Methods can also be declared as abstract. This implies that non-abstract classes must implement 

these methods. 
 

10. When to use Abstract Methods & Abstract Class? 
 

Abstract methods are usually declared where two or more subclasses are expected to do a similar 

thing in different ways through different implementations. These subclasses extend the same 

Abstract class and provide different implementations for the abstract methods. 
 

Abstract classes are used to define generic types of behaviors at the top of an object-oriented 

programming class hierarchy, and use its subclasses to provide implementation details of the 

abstract class. 
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11. List out the rules in defining abstract classes. 
 

• An abstract class may have concrete (complete) methods. 
 

• An abstract class may or may not have an abstract method. But if any class has one or more 

abstract methods, it must be compulsorily labeled abstract. 
 

• Abstract classes can have Constructors, Member variables and Normal methods. 
 

• Abstract classes are never instantiated. 
 

• For design purpose, a class can be declared abstract even if it does not contain any abstract 

methods. 
 

• Reference of an abstract class can point to objects of its sub-classes thereby achieving run-time 

polymorphism Ex: Shape obj = new Rectangle(); 
 

• A class derived from the abstract class must implement all those methods that are declared as 

abstract in the parent class. 
 

• If a child does not implement all the abstract methods of abstract parent class, then the child 

class must need to be declared abstract as well. 
 

12. Define final class. 
 

When a class is declared with final keyword, it is called a final class. A final class cannot be 

extended (inherited). 
 

13. What are the uses of a final class? 
 

• To prevent inheritance, as final classes cannot be extended. For example, all Wrapper Classes 

like Integer, Float etc. are final classes. We cannot extend them. 
 

• To create an immutable class like the predefined String class. We cannot make a class 

immutable without making it final. 

14. What are the benefits of final keyword in Java? 
 

• Final keyword improves performance. Not just JVM can cache final variable but also 

application can cache frequently use final variables. 
 

• Final variables are safe to share in multi-threading environment without additional 

synchronization overhead. 
 

• Final keyword allows JVM to an optimized method, variable or class. 
 

15. Is final method inherited? 
 

Yes, final method is inherited but we cannot override it. 
 

For Example: 
 

class Bike{ 
 

final void run() 
 

{ 
 

System.out.println(―running...‖); 
 

} 
 
 

public class Honda2 extends Bike 
 

{ 
 

public static void main(String args[]){ 
 

new Honda2().run(); 
 

} 
 

} 
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17. What is blank or uninitialized final variable? 
 

A final variable that is not initialized at the time of declaration is known as blank final variable. 
 

If we want to create a variable that is initialized at the time of creating object and once initialized 

may not be changed, it is useful. 
 

It can be initialized only in constructor. 
 

 

18. Define static blank final variable. 
 

A static final variable that is not initialized at the time of declaration is known as static blank final 

variable. It can be initialized only in static block. 

Example of static blank final variable 
 

public class A{ 
 

static final int data;//static blank final variable 
 

static{ data=50;} 
 

public static void main(String args[]){ 
 

System.out.println(A.data); 
 

} 
 

} 

 
 

18. What is meant by interface? 
 

An interface is a reference type in Java. It is similar to class. It is a collection of abstract methods. 

Along with abstract methods, an interface may also contain constants, default methods, static 

methods, and nested types. 

 
 

19. What’s the difference between an interface and an abstract class? 
 

An abstract class may contain code in method bodies, which is not allowed in an interface. With 

abstract classes, we have to inherit our class from it and Java does not allow multiple inheritances. 

On the other hand, we can implement multiple interfaces in your class. 

 
 

20. What are the uses of interface? 
 

• Interfaces are used to implement abstraction. 
 

• Since java does not support multiple inheritances in case of class, it can be achieved by using 

interface. 
 

• It is also used to achieve loose coupling. 
 

21. Define nested interface. 
 

An interface which is declared inside another interface or class is called nested inter-face. They are 

also known as inner interface. Since nested interface cannot be accessed directly, the main purpose 

of using them is to resolve the namespace by grouping related interfaces (or related interface and 

class) together. 
 

22. How will you find out the length of a string in java? Give an example? The length ( ) 

method is used to number of characters is string. For example, 
 

String str=‖Hello‖; 
 

System.out.println(―Length of string is ―+str.length( )); 
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23. How would you make a copy of an entire Java object with its state? 
 

Have this class implement Cloneable interface and call its method clone(). 

 
 

24. What is the basic difference between string and string buffer object? – 
 

String is an immutable object. String Buffer is a mutable object. 
 

25. What is inner class? 
 

If the methods of the inner class can only be accessed via the instance of the inner class, then it is 

called inner class. 
 

26. What’s the difference between an interface and an abstract class? 
 

An abstract class may contain code in method bodies, which is not allowed in an inter-face. With 

abstract classes, you have to inherit your class from it and Java does not allow multiple inheritance. 

On the other hand, you can implement multiple interfaces in your class. 

 
 

27. What would you use to compare two String variables - the operator == or the method 

equals ()? 
 

I‘d use the method equals() to compare the values of the Strings and the = = to check if two 

variables point at the same instance of a String object. 

 
 

28. Can an inner class declared inside of method access local variables of this method? 
 

It‘s possible if these variables are final. 

 
 

29. What’s the main difference between a Vector and an Array List? 
 

Java Vector class is internally synchronized and Array List is not.    
 

PART-B 
 

1. Explain overriding methods and final methods in Java. (CS1261 MAY /JUNE 2016) 
 

2. Create a Java class Shape with constructor to initialize the one parameter ―dimension‖. Now create 

three sub classes of Shape with following methods:  
 
    3.    Circle‖ with methods to calculate the area and circumference of the circle with di-mension as radius 
 

4. ―Square‖ with methods to calculate the area and length of diagonal of the square with dimension as 

length of one side. 
 

5. ―Sphere‖ with methods to calculate the volume and surface area of the sphere with dimension as 

radius of the sphere. Write appropriate main method to create object of each class and test every 

method. 

6. Explain with example how multiple inheritance is achieved in Java.  
 
    7. What are interfaces? Explain with an example how multiple inheritances is implemented using    

interfaces.  
 
  8. Develop a Library interface which has draw book(), return book() (with fine), check status() and 

reserve book() methods. All the methods are tagged with public in the following ways:  
 

a. Using draw book() - get the required book based on title 
 

b. Using checkstatus – user book returned date details 
 

c. Using with fine() – whether failed to return the book within a time period charge – Rs.5/day 
 

d. Using reserve book () – block or reserve particular book for their account. 
 
    9. Explain about inheritance in Java.  (IT2301 NOV/DEC-2012) (CS1361 NOV/DEC-2014) 
 
    10. Explain the interfaces in detail with suitable example. (CS2311 MAY/JUNE-2014) 
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UNIT-3 

 

EXCEPTION HANDLING AND I/O 

 

PART-A 

 

1. What is exception? 
 

An exception is an event, which occurs during the execution of a program, that disrupts the normal 

flow of the program‘s instructions. 
 

2. What is error? 
 

An Error indicates that a non-recoverable condition has occurred that should not be caught. Error, a 

subclass of Throwable, is intended for drastic problems, such as Out Of-Memory Error, which 

would be reported by the JVM itself. 
 

3. Which is super class of Exception? 
 

―Throwable‖, the parent class of all exception related classes. 
 

4. What are the advantages of using exception handling? 
 

Exception handling provides the following advantages over ―traditional‖ error manage-ment 

techniques: 
 

Separating Error Handling Code from ―Regular‖ Code. Propagating Errors Up the Call Stack. 
 

Grouping Error Types and Error Differentiation. 
 

5. What are the types of Exceptions in Java 
 

There are two types of exceptions in Java, unchecked exceptions and checked excep-tions. 
 

• Checked exceptions: A checked exception is some subclass of Exception (or Exception itself), 

excluding class Runtime Exception and its subclasses. Each method must either handle all 

checked exceptions by supplying a catch clause or list each unhandled checked exception as a 

thrown exception. 
 

• Unchecked exceptions: All Exceptions that extend the Runtime Exception class are unchecked 

exceptions. Class Error and its subclasses also are unchecked. 
 
     6. Why Errors are Not Checked? 
 

An unchecked exception classes which are the error classes (Error and its subclasses) are exempted 

from compile-time checking because they can occur at many points in the program and recovery 

from them is difficult or impossible. A program declaring such exceptions would be pointlessly. 
 

7. How does a try statement determine which catch clause should be used to handle an 

exception? 
 

When an exception is thrown within the body of a try statement, the catch clauses of the try 

statement are examined in the order in which they appear. The first catch clause that is capable of 

handling the exception is executed. The remaining catch clauses are ignored. 
 

8. What is the purpose of the finally clause of a try-catch-finally statement? 
 

The finally clause is used to provide the capability to execute code no matter whether or not an 

exception is thrown or caught. 
 

9. What is the difference between checked and Unchecked Exceptions in Java? 
 

All predefined exceptions in Java are either a checked exception or an unchecked excep-tion. 

Checked exceptions must be caught using try catch () block or we should throw the exception using 

throws clause. If you don‘t, compilation of program will fail. 
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10. What is the difference between exception and error? 
 

The exception class defines mild error conditions that your program encounters. Exceptions can 

occur when trying to open the file, which does not exist, the network connection is disrupted, 

operands being manipulated are out of prescribed ranges, the class file you are interested in loading 

is missing. The error class defines serious error conditions that you should not attempt to recover 

from. In most cases it is advisable to let the program terminate when such an error is encountered. 

 
 

11. What is the catch or declare rule for method declarations? 
 

If a checked exception may be thrown within the body of a method, the method must either catch 

the exception or declare it in its throws clause. 

 
 

12. When is the finally clause of a try-catch-finally statement executed? 
 

The finally clause of the try-catch-finally statement is always executed unless the thread of 

execution terminates or an exception occurs within the execution of the finally clause. 

 
 

14. What if there is a break or return statement in try block followed by finally block? 
 

If there is a return statement in the try block, the finally block executes right after the return 

statement encountered, and before the return executes. 

 
 

15. Write short notes on Throwable class. 
 

The Throwable class is the superclass of all errors and exceptions in the Java language. It contains a 

snapshot of the execution stack of its thread at the time it was created. It can also contain a message 

string that gives more information about the error. The Exception class inherits all the methods from 

the class Throwable. 

 
 

16. Write short notes on Exception class. 
 

Java allows the user to create their own exception class which is derived from built-in class 

Exception. The Exception class inherits all the methods from the class Throwable. 

 

Two commonly used constructors of Exception class are: 

• Exception() -   Constructs 

a new exception with null as its detail 

message. 

• Exception(String message)  - 

Constructs a new exception with the specified 

detail 

 message.   
 

Syntax: 
 

class User_defined_name extends Exception{ 
 

……….. 
 

} 
 

16. How is custom exception created? 
 

The user defined exception is created by extending the Exception class or one of its sub-classes. 
 

Example: 
 

class MyException extends Exception { public 

MyException(){super();} Public MyException(String 

s){super(s);} 
 

} 
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17. What are the different ways to handle exceptions? 
 

There are two ways to handle Exceptions 
 

• Wrapping the desire code in a try block followed by a catch block to catch the exception 
 

• List the desired exception in the throws clause of the method and let the caller of the method 

handle those exceptions. 

  
18. What do you mean by chained exceptions? 

 
Chained Exceptions allows to relate one exception with another exception, i.e one exception 

describes cause of another exception. 
 

Throwable methods that supports chained exceptions are: 
 

getCause() method :- This method returns actual cause of an exception. 
 

 initCause(Throwable cause) method :- This method sets the cause for the calling exception. 

 

   19. Write short notes on StackTraceElement. 
 

The StackTraceElement class element represents a single stack frame which is a stack trace when an 

exception occurs. Extracting stack trace from an exception could provide useful information such as 

class name, method name, file name, and the source-code line number. This creates a stack trace 

element representing the specified execution point. 
 

getStackTrace( ) - returns an array of Stack Trace Elements 
 

20. List any three common run time errors. 
 

 Exception  Description 

 ArithmeticException  Arithmetic error, such as divide-by-zero 

 ArrayIndexOutOfBoundsException  Array index is out-of-bounds 

 IllegalThreadStateException  Requested operation not compatible with 

   current thread state 

     

21. Differentiate throw and throws in Java. 

     

 throw  throws  

 

Java throw keyword is used to 

explicitly 

Java throws keyword is used to declare 

an  

 throw an exception. exception.  

 

Checked exception cannot be 

propagated Checked  exception  can  be  propagated  

 using throw only. with throws.  

 Throw is followed by an instance. Throws is followed by class.  

 Throw is used within the method. Throws is used with the method signa-  

  ture.  

 You cannot throw multiple exceptions. You can declare multiple exceptions e.g.  

  

public void method()throws IO 

Exception,  

  SQL Exception.  

 void m(){ void m() throws IOException{  

 throw new IOException(―Error‖);  //code  
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22. Define Stream. 
 

A stream can be defined as a sequence of data. The Input Stream is used to read data from a source 

and the Output Stream is used for writing data to a destination. 

 
 

23. List the type of streams supported in Java. 

 
 

 

 

 

 

 

 

 

1. Byte Stream : It is used for handling input and output of 8 bit bytes. The frequently used classes 

are File Input Stream and File Output Stream. 
 

2. Character Stream: It is used for handling input and output of characters. Character stream uses 

16 bit Unicode. The frequently used classes are File Reader and File Writer. 

 
 

24. List out the predefined streams available in Java. Java provides 

the following three standard streams − 
 

• Standard Input − refers to the standard Input Stream which is the keyboard by default. This is used 

to feed the data to user‘s program and represented as System.in. 
 

• Standard Output − refers to the standard Output Stream by default, this is console and represented 

as System.out. 
 

• Standard Error − This is used to output the error data produced by the user‘s program and usually 

a computer screen is used for standard error stream and represented as System.err. 

 
 

25. What is Byte Stream in Java? List some of the Byte Stream classes. 
 

The byte stream classes provide a rich environment for handling byte-oriented I/O. List of 

Byte Stream classes 

•   Byte Array Input Stream 
 

•   Byte Array Output Stream 
 

•   Filtered Byte Streams 
 

•   Buffered Byte Streams 

 
 

26. What is Character Stream in Java? List some of the Character Stream classes. 
 

The Character Stream classes provide a rich environment for handling character-oriented I/O. 
 

List of Character Stream classes 
 

•   File Reader 
 

•   File Writer 
 

•   Char Array Reader 
 

•   Char Array Writer 
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    27. What are the steps involved in Stream I/O operations? 
 

 Open an input/output stream associated with a physical device (e.g., file, network, 

console/keyboard), by constructing an appropriate I/O stream instance. 
 

 Read from the opened input stream until ―end-of-stream‖ encountered, or write to the opened 

output stream (and optionally flush the buffered output). 
 

 Close the input/output stream. 
 
   28.  Write about read() method. 
 

•   returns the input byte read as an int in the range of 0 to 255, or 
 

•   returns -1 if ―end of stream‖ condition is detected, or 
 

•   throws an IOException if it encounters an I/O error. 
 

• The read() method returns an int instead of a byte, because it uses -1 to indicate end-of-stream. 
 

• The read() method blocks until a byte is available, an I/O error occurs, or the ―end-of-stream‖ is 

detected. 
 
  29. What are the two variations of read() method? 
 

public int read(byte[] bytes, int offset, int length) throws IO Exception public int 

read(byte[] bytes) throws IO Exception 

 30. What are the two variations of write() method? 
 

public void write(byte[] bytes, int offset, int length) throws IOException public void 

write(byte[] bytes) throws IOException 

 31. What’s the difference between println(), print() and printf()? 
 

print() -  prints string inside the quotes 

println() - prints string inside the quotes similar like print() method. Then the 

  cursor moves to the beginning of the next line. 

printf() - 

it provides string formatting (similar to printf in C/C++ 

programming). 
 
 32. Write about FileInputStream. 
 

 This stream is used for reading data from the files. 
 

 Objects can be created using the keyword new and there are several types of constructors 

available. 
 

 The two constructors which can be used to create a File Input Stream object: 
                Following constructor takes a file name as a string to create an input stream object to read the 

file: 
 

OutputStream f = new FileOutputStream("filename "); 
 

Following constructor takes a file object to create an input stream object to read the file. 

First we create a file object using File() method as follows: 
 

File f = new File(―filename ―); 
 

InputStream f = new FileInputStream(f); 
 
 33. Write about File Output Stream. 
 

 File Output Stream is used to create a file and write data into it. 
 

 The stream would create a file, if it doesn‘t already exist, before opening it for output. 

 The two constructors which can be used to create a FileOutputStream object: 
 

 Following constructor takes a file name as a string to create an input stream object to write 

the file: 
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                  OutputStream f = new FileOutputStream(―filename ―); 
 

 Following constructor takes a file object to create an output stream object to write the file. First, we 

create a file object using File() method as follows: 
 

File f = new File(―filename ―); 
 

OutputStream f = new FileOutputStream(f); 

 

 
 

PART-B 

 
 

1. Explain exception handling in Java with an example. (CS1261 MAY /JUNE 2016) 
 

2. Explain with an example the exception handling feature in Java. 
 

(CS1261 NOV /DEC 2016) (CS2311 APR/MAY-2015) 
 

3. Explain I/O streams with suitable examples.  (IT2301 APR/MAY-2015) 
 

4. Discuss about the Java error handling mechanism? What is the difference between ―un-checked 

exceptions‖ and ―checked exceptions‖? What is the implication of catching all the exceptions with 

the type ―Exception‖?  (IT2301 APR/MAY-2015) 
 

5. How are exceptions handled in Java? Elaborate with suitable examples 
 
 

6. Describe about different input and output streams and their classes. 
(IT2301 NOV/DEC-2012) 

 
7. Discuss about throwing and catching exceptions.  (IT2301 NOV/DEC-2012) 

 
8. Explain the concept of streams and its byte stream classes in detail. 

 
 

9. Explain the use of File stream classes and file modes. Write an example program for file 

manipulation.(CS1361 NOV/DEC-2014) 
 

10. Describe different types of exceptions. Write a program for handling Array out of bounds 

Exception.  (CS1361 NOV/DEC-2014) 
 

11. Write a Java program that asks the user for a number and displays ten times the number. Also the 

program must throw an exception when the user enters a value greater than 10.  (CS1361 

MAY/JUNE-2013) 
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UNIT-4 

 

MULTITHREADING AND GENERIC PROGRAMMING 

 

PART-B 

 

1. What are the benefits of Multithreading? 
 

• Multithreading increases the responsiveness of system as, if one thread of the application is 

not responding, the other would respond in that sense the user would not have to sit idle. 
 

• Multithreading allows resource sharing as threads belonging to the same process can share 

code and data of the process and it allows a process to have multiple threads at the same time 

active in same address space. 
 

• Creating a different process is costlier as the system has to allocate different memory and 

resources to each process, but creating threads is easy as it does not require allocating separate 

memory and resources for threads of the same process. 

  
2. What are the differences between Multithreading and Multitasking? 

 
 

Parameter Multithreading Multitasking  

Definition Multithreading is to execute Multitasking is to run mul- 

 multiple threads in a process 

tiple processes on a 

computer 

 concurrently. concurrently.   

Execution In Multithreading, the CPU In  Multitasking, the CPU 

 switches  between  multiple switches between multiple 

 threads in the same process. processes to  complete the 

  

execution

.    

Resource In Multithreading, resources 

In Multitasking, resources 

are 

Sharing 

are shared among multiple shared among multiple pro- 

threads in a 

process. 

 

cesses.   

Complexity Multithreading   is light- 

Multitasking is heavy-

weight 

 weight and easy to create. and harder to create. 
 

3. Define thread. 
 

A thread is a basic execution unit which has its own program counter, set of the register and stack. 

But it shares the code, data, and file of the process to which it belongs. 
 

4. List the states of thread life cycle. 
 

A thread at any point of time exists in any one of the following states. 
 

• New 
 

• Runnable 
 

• Blocked 
 

• Waiting 
 

• Timed Waiting 
 

• Terminated 
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5. List some methods supported by Threads. 
 

• join(): It makes to wait for this thread to die. We can wait for a thread to finish by calling its 

join() method. 
 

• sleep(): It makes current executing thread to sleep for a specified interval of time. Time is in 

milli seconds. 
 

• yield(): It makes current executing thread object to pause temporarily and gives control to 

other thread to execute. 
 

• notify(): This method is inherited from Object class. This method wakes up a single thread that 

is waiting on this object‘s monitor to acquire lock. 
 

• notifyAll(): This method is inherited from Object class. This method wakes up all threads that 

are waiting on this object‘s monitor to acquire lock. 
 

• wait(): This method is inherited from Object class. This method makes current thread to wait 

until another thread invokes the notify() or the notifyAll() for this object. 
 

 

6. Can we start a thread twice? 
 

No. After starting a thread, it can never be started again. If we do so, an Illegal Thread-State 

Exception is thrown. In such case, thread will run once but for second time, it will throw 

exception. 

 

Sample Program: 
 

public class TestThreadTwice1 extends Thread 
 

{ 
 

public void run() 
 

{ 
 

System.out.println(―running...‖); 
 

} 
 

public static void main(String args[]) 
 

{ 
 

TestThreadTwice1 t1=new TestThreadTwice1(); 
 

t1.start(); 
 

t1.start(); 
 

} 
 

} 
 

Output: 
 

running... 
 

Exception in thread ―main‖ java.lang.IllegalThreadStateException at 

java.base/java.lang.Thread.start(Thread.java:804) 
 

at TestThreadTwice1.main(TestThreadTwice1.java:8) 
 

Command exited with non-zero status 1 
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7. What is the use of join() method? 
 

The join() method waits for a thread to die. In other words, it causes the currently running threads 

to stop executing until the thread it joins with completes its task. 
 

Syntax:  
 

public void join()throws InterruptedException   
public void join (long milliseconds) throws Interrupted Exception   

8. Why do we need Synchronization? The 

synchronization is mainly used to 
 

• To prevent thread interference. 
 

• To prevent consistency problem. 
 
9. What are the types of Synchronization? There are two 

types of synchronization: 
 

• Process Synchronization 
 

• Thread Synchronization 
 
10. Write about Java synchronized method. 
 

•   If we declare any method as synchronized, it is known as synchronized method. 
 

•   Synchronized method is used to lock an object for any shared resource. 
 

• When a thread invokes a synchronized method, it automatically acquires the lock for that object 

and releases it when the thread completes its task. 
 
11. What do you mean by Synchronized block in java? 
 

• Synchronized block can be used to perform synchronization on any specific resource of the 

method. 
 

• Suppose we have 50 lines of code in your method, but we want to synchronize only 5 lines, we 

can use synchronized block. 
 

• If we put all the codes of the method in the synchronized block, it will work same as the 

synchronized method. 
 

 Synchronized block is used to lock an object for any shared resource. 
 

 Scope of synchronized block is smaller than the method. 
 

Syntax 
 

synchronized (object reference expression) 
 

{ 
 

//code block 
 

} 

 
 
12. What is synchronization? Briefly explain. 
 

Two or more threads accessing the same data simultaneously may lead to loss of data integrity. 

For example, when two people access a savings account, it is possible that one person may 

overdraw and the cheque may bounce. The importance of updating of the pass book can be well 

understood in this case. 
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13. Why would you use a synchronized block vs. synchronized method?  Synchronized 

blocks place locks for shorter periods than synchronized methods. 

14. What’s the difference between the methods sleep() and wait() 
 

The code sleep(1000); puts thread aside for exactly one second. The code wait(1000), causes a 

wait of up to one second. A thread could stop waiting earlier if it receives the no-tify() or 

notifyAll() call. The method wait() is defined in the class Object and the method sleep() is defined 

in the class Thread. 
 
15. What is synchronization and why is it important? 
 

With respect to multithreading, synchronization is the capability to control the access of multiple 

threads to shared resources. Without synchronization, it is possible for one thread to modify a 

shared object while another thread is in the process of using or updat-ing that object‘s value. This 

often leads to significant errors. 
 
16. What are three ways in which a thread can enter the waiting state? 
 

A thread can enter the waiting state by invoking its sleep() method, by blocking on I/O, by 

unsuccessfully attempting to acquire an object‘s lock, or by invoking an object‘s wait() method. It 

can also enter the waiting state by invoking its (deprecated) suspend() meth-od. 
 
17. When you will synchronize a piece of your code? 
 

When you expect your code will be accessed by different threads and these threads may change a 

particular data causing data corruption. 
 
18. What is daemon thread and which method is used to create the daemon thread? 
 

Daemon thread is a low priority thread which runs intermittently in the back ground doing the 

garbage collection operation for the java runtime system. setDaemon method is used to create a 

daemon thread. 
 
19. What is the difference between yielding and sleeping? 
 

When a task invokes its yield() method, it returns to the ready state. When a task invokes its 

sleep() method, it returns to the waiting state. 
 
20. Can I implement my own start() method? 
 

The Thread start() method is not marked final, but should not be overridden. This meth-od 

contains the code that creates a new executable thread and is very specialized. Your threaded 

application should either pass a Runnable type to a new Thread, or extend Thread and override the 

run() method. 

21. Do I need to use synchronized on set Value(int)? 
 

It depends whether the method affects method local variables, class static or instance variables. If 

only method local variables are changed, the value is said to be confined by the method and is not 

prone to threading issues. 

 

22.  What is thread priority? 
 

Thread Priority is an integer value that identifies the relative order in which it should be executed 

with respect to others. The thread priority values ranging from 1- 10 and the default value is 5. But 

if a thread have higher priority doesn‘t means that it will execute first. The thread scheduling 

depends on the OS. 
 
23. What are the different ways in which a thread can enter into waiting state? 
 

There are three ways for a thread to enter into waiting state. By invoking its sleep() method, by 

blocking on I/O, by unsuccessfully attempting to acquire an object‘s lock, or by invoking an 
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object‘s wait() method. 

 
 
24. How would you implement a thread pool? 
 

The Thread Pool class is a generic implementation of a thread pool, which takes the fol-lowing 

input Size of the pool to be constructed and name of the class which implements Runnable (which 

has a visible default constructor) and constructs a thread pool with ac-tive threads that are waiting 

for ctivation. once the threads have finished processing they come back and wait once again in the 

pool. 
 
25. What is Generics? List its advantages. 
 

Generics are similar to templates in C++. Using Generics, the programmer can create a single 

class, interface or method that automatically works with all types of data (Integer, String, Float 

etc) i.e. the code can be reused for object of many different types. 
 

Advantages of Generics: 
 

 Generics make the code safer and easier to read. 
 

 Type casting is not needed. 
 

 It is checked at compile time. So problem will not be generated at run time. 
 
26. How to implement generic method in Java? 
 

Generic methods are methods that can accept any type of argument. 
 

Syntax: 
 

<type-parameter> return_type method_name (parameters) {...} 
 

Example: 
 

public void display(T data) { 
 

System.out.println(data); 
 

} 

27. What is the question mark in Java Generics used for? 
 

The wildcard element is represented by ? and it specifies an unknown type i.e. it means any type. 

For example, 
 

<? extends Number> 
 

specifies any child classes of class Number e.g. Integer, Float, double etc. 
 
28. What do you mean by bounded type parameters? 
 

In Generics, bounded type parameter set restriction on the type that will be allowed to pass to a 

type-parameter. 
 

Syntax: 

 

30. List out the restrictions to be considered in generic programming. 
 

 Cannot Instantiate Generic Types with Primitive Types 
 

 Cannot Create Instances of Type Parameters 
 

 Cannot Declare Static Fields Whose Types are Type Parameters 
 

 Cannot Use Casts or instanceof With Parameterized Types 
 

 Cannot Create Arrays of Parameterized Types 
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PART-B 
 

1. With a simple program explain the multithreading concept in Java. 
 

 
 

 2.    Write a complex program to illustrate about thread priorities. Imagine that the first thread has just 

begun to run, even before it has a chance to do anything. Now the higher priority thread that wants 

to run as well. Now the higher priority thread has to do its work before the first thread starts. . 

(IT2301 APR/MAY-2015) 
 

3. Explain life cycle of a thread with help of a diagram. How do the wait and notify all/no-tify 

methods enable cooperation between thread?  (IT2301 APR/MAY-2015) 
 

4. Explain in detail about generic method with a suitable example.  
 
 

5. With illustrations explain multithreading, interrupting threads, thread states and thread priorities.  
 

6. What is a Thread? What are the different states of Thread? Explain the creation of Thread with an 

example program. (CS1361 NOV/DEC-2014) 
 

7. Using generic classes, write a program to perform the following operations on an array.  
 

 Add an element in the beginning/middle/end. 
 

 Delete an element from a given position.  
 

8. What are interrupting threads? Explain thread states and synchronization.  
 
 
   9. What is multithreading? Explain the two methods of implementing threads with an ex-ample.  
 
   10. Explain the lifecycle of a thread in detail with example program. 

 

UNIT-V 

 

EVENT DRIVEN PROGRAMMING 

 

PART-A 

 

1. What is the difference between the ‘Font’ and ‘FontMetrics’ class? 
 

Font class is used to set or retrieve the screen fonts. The Font class maps the characters of the 

language to their respective glyphs. 
 

The FontMetrics class defines a font metrics object, which encapsulates information about the 

rendering of a particular font on a particular screen.i.e they provide access to the attributes of the font 

object. 

 

2. What is the difference between the paint() and repaint() methods? 
 

 paint() repaint() 

   

 The paint() method is called when Whenever a repaint method is called, the up- 

 

some action is performed on the 

win- date method is also called along with paint() 

 dow. method.    
 This  method  supports  painting  via This method is used to cause paint() to be in- 

 graphics object. voked by the AWT painting thread. 
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3. What is the difference between applications and applets? 

   

 Java Application Applet 

   

 Java application on contains a main An applet does not contain a main method 

 method  

   

 Does not require internet connection Requires internet connection to execute 

 to execute  

   

 Is stand alone application Is a part of web page 

   

 Can be run without a browser Requires a Java compatible browser 

   

 Users stream I/O classes Use  GUI  interface  provided  by  AWT  or 

  Swings 

   

 Entry point is main method Entry point is init method 

   

 Generally used for console programs Generally used for GUI interfaces 

   
 

 

4. What is a layout manager and what are different types of layout managers available in java 

AWT? 
 

A layout manager is an object that is used to organize components in a container. The 

different layouts are available are FlowLayout, BorderLayout, CardLayout, GridLayout and 

GridBagLayout. 

 

5. What is an event and what are the models available for event handling? 
 

An event is an event object that describes a state of change in a source. In other words, 

event occurs when an action is generated, like pressing button, clicking mouse, select-ing a list, 

etc. There are two types of models for handling events and they are: a) event-inheritance model 

and b) event-delegation model. 

 
 

6. What is the lifecycle of an applet? 
 

init() method - Can be called when an applet is first loaded start() 

method - Can be called each time an applet is started. 
 

paint() method - Can be called when the applet is minimized or maximized. 
 

stop() method - Can be used when the browser moves off the applet‘s page. 
 

destroy() method - Can be called when the browser is finished with the applet. 
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7. What class is the top of the AWT event hierarchy? 
 

The java.awt.AWTEvent class is the highest-level class in the AWT event-class hierar-chy. 

 
 

8. Write a note on Border layout? 
 

The Border Layout class implements a common layout style for top-level windows. It has four 

narrow, fixed-width components at the edges and one large area in the center. The four sides are 

referred to as north, south, east, and west. The middles area is called the center. Here are the 

constructors defined by Border Layout. 
 

BorderLayout( ) 
 

BorderLayout(int horz, int vert) 
 

9. Distinguish between component and container 
 

Java‘s Component class represents visual elements of a Graphical User Interface. Its sub-classes 

include Button, Checkbox, Text Field, Choice, and Canvas. The Container class is another 

subclass of Component. A Container is a component that can contain other components (including 

other containers). This is the essential difference between containers and other types of 

component. Subclasses of Container include Frame, Panel, and Applet.  
 
 
 
 
 

 

 

 

 

 

 

10. What is the difference between jcheckbox and jradiobutton? 
 

In a checkbox group, a user can select more than one option. Each checkbox operates individually, 

so a user can toggle each response ―on‖ and ―off.‖ 
 

Radio buttons, however, operate as a group and provide mutually exclusive selection values. A 

user can select only one option in a radio button group. 
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   11. What is the difference between a MenuItem and a CheckboxMenuItem? 
 

The CheckboxMenuItem class extends the MenuItem class to support a menu item that may be 

checked or unchecked. 
 

12. What is the purpose of the enableEvents() method? 
 

The enableEvents() method is used to enable an event for a particular object. Normally, an event is 

enabled when a listener is added to an object for a particular event. The en-ableEvents() method is 

used by objects that handle events by overriding their eventdis-patch methods. 
 
   13. What is the difference between a Choice and a List? 
 

A Choice is displayed in a compact form that requires you to pull it down to see the list of 

available choices. Only one item may be selected from a Choice. A List may be displayed in such 

a way that several List items are visible. A List supports the selection of one or more List items 
 
   14. What is the use of JList? 
 

JList is a Swing component with which we can display a list of elements. This component also 

allows the user to select one or more elements visually. 
 
    15. What is meant by controls and what are different types of controls in AWT? 
 

Controls are components that allow a user to interact with your application and the AWT supports 

the following types of controls: Labels, Push Buttons, Check Boxes, Choice Lists, Lists, 

Scrollbars, and Text Components. These controls are subclasses of Component. 
 
   16.  What is the difference between scrollbar and scrollpane? 
 

A Scrollbar is a Component, but not a Container whereas Scrollpane is a Conatiner and handles its 

own events and perform its own scrolling. 
 

13. What is an event and what are the models available for event handling? 
 

An event is an event object that describes a state of change in a source. In other words, event 

occurs when an action is generated, like pressing button, clicking mouse, select-ing a list, etc. 

There are two types of models for handling events and they are: a) event-inheritance model and b) 

event-delegation model. 
 

14. Which containers use a border Layout as their default layout? 
 

The window, Frame and Dialog classes use a border layout as their default layout. 
 

15. What are the differences between AWT and Swing? 
 

SWING  AWT   

     

Swing components are light weight. AWT components are heavy 

 weight.    

Swing components are drawn by java 

itself AWT components are platform 

that‘s why it‘splatform independent. dependent.   

  

Look and Feel of swing can be changed. There is no such feature in AWT. 

  

All of the buttons, entry fields, etc. are AWT is a thin layer of code on top of 

drawn by the Swing package on the 

drawing OS.    

surface provided by the window object. 

This     
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is the reason that Swing has more code.     

Swing components are generally slower Use of native peers speeds component 

than AWT. performance.   

Swing supports a wider range of features 

like AWT  components  do  not  support 

icons and pop-up tool-tips for 

components. features like icons and tool-tips. 

  

Swing has many advanced features like 

These feature is not available in 

AWT. 

JTabel, Jtabbed pane which is not 

available     

in AWT.     

  
17. Difference between AWT and Swing 
 

There are many differences between java awt and swing that are given below. 
 

Java AWT Java Swing 

AWT  components  are  platform-depen- Java swing components are platform- 

dent. independent. 

AWT components are heavyweight. Swing components are lightweight. 

AWT doesn‘t support pluggable look 

and Swing  supports  pluggable  look  and 

feel. feel. 

AWT  provides  less  components  than 

Swing provides more powerful 

compo- 

Swing. nentssuch as tables, lists, scrollpanes, 

 colorchooser, tabbedpane etc. 

  

AWT doesn‘t follow MVC (Model 

View Swing follows MVC. 

Controller) where model represents data,  

view represents presentation and 

control-  

ler acts as an interface between model 

and  

view.  
 

 

18. What is a container class? 
 

Container classes are classes that can have other components on it. So for creating a GUI, we need 

at least one container object. There are 3 types of containers. 
 

Panel: It is a pure container and is not a window in itself. The sole purpose of a Panel is to 

organize the components on to a window. 
 

Frame: It is a fully functioning window with its title and icons. 
 

Dialog: It can be thought of like a pop-up window that pops out when a message has to be 

displayed. It is not a fully functioning window like the Frame. 
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19. What is a layout manager and what are different types of layout managers available in 

java AWT? 
 

A layout manager is an object that is used to organize components in a container. The different 

layouts are available are Flow Layout, Border Layout, Card Layout, Grid Layout and GridBag 

Layout. 

 
 

20. How are the elements of different layouts organized? 
 

FlowLayout - The elements of a FlowLayout are organized in a top to  
bottom, left to right fashion  

BorderLayout - The elements of a BorderLayout are organized at the  
borders (North, South, East and West) and the center of a 

container.  
CardLayout - The elements of a CardLayout are stacked, on top of the  

other, like a deck of cards.  
GridLayout - The elements of a GridLayout are of equal size and are  

laid out using the square of a grid  
GridBagLayout - The elements of a GridBagLayout are organized accord-  

ing to a grid. However, the elements are of different size  
and may occupy more than one row or column of the  
grid. In addition, the rows and columns may have dif-  
ferent sizes. The default Layout Manager of Panel and  
Panel sub classes is FlowLayout. 

 
 
 21. Why would you use Swing Utilities.invoke And Wait or Swing Utilities. invoke Later? 
 

To make update in a Swing component but not in a callback. And If the update to be hap-pened 

immediately (perhaps for a progress bar component) then use invokeAndWait. When the update 

response is not need immediately, then use invokeLater. 
 
22. What is an event and what are the models available for event handling? 
 

An event is an event object that describes a state of change in a source. In other words, event 

occurs when an action is generated, like pressing button, clicking mouse, select-ing a list, etc. 

There are two types of models for handling events and they are: a) event-inheritance model and b) 

event-delegation model. 
 
23. Why won’t the JVM terminate when I close all the application windows? 
 

The AWT event dispatcher thread is not a daemon thread. You must explicitly call Sys-tem.exit to 

terminate the JVM. 
 
24. What is meant by controls and what are different types of controls in AWT? 
 

Controls are components that allow a user to interact with your application and the AWT supports 

the following types of controls: Labels, Push Buttons, Check Boxes, Choice Lists, Lists, 

Scrollbars, and Text Components. These controls are subclasses of Component. 

 
 
25. What is the difference between a Choice and a List? 
 

A Choice is displayed in a compact form that requires you to pull it down to see the list of 

available choices. Only one item may be selected from a Choice. A List may be displayed in such 

a way that several List items are visible. A List supports the selection of one or more List items. 
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26. What is the purpose of the enableEvents() method? 
 

The enableEvents() method is used to enable an event for a particular object. Normally,an event is 

enabled when a listener is added to an object for a particular event. The en-ableEvents() method is 

used by objects that handle events by overriding their eventdis-patch methods. 

 
 
27. What class is the top of the AWT event hierarchy? 
 

The java.awt.AWTEvent class is the highest-level class in the AWT event-class hierarchy. 

 
 
28. What is the difference between a MenuItem and a CheckboxMenuItem? 
 

The CheckboxMenuItem class extends the MenuItem class to support a menu item that may be 

checked or unchecked. 

 
 
29. What is source and listener? 
 

source : A source is an object that generates an event. This occurs when the internal state of that 

object changes in some way. 

listener : A listener is an object that is notified when an event occurs. It has two major 

requirements. First, it must have been registered with one or more sources to receive 

notifications about specific types of events. Second, it must implement methods to 

receive and process these notifications. 
 
 

30. What is the difference between scrollbar and scrollpane? 
 

A Scrollbar is a Component, but not a Container whereas Scrollpane is a Conatiner and handles its 

own events and perform its own scrolling. 

 
 

 

PART-B 
 
1. Create a simple menu application that enables a user to select one of the following items:  

 
 

a. Radio1 b. Radio2 c. Radio3 d. Radio4 e. Radio5 i. From the menu bar of the application 
 

• From a pop-up menu 
 

• From a toolbar 
 
2. Add tooltips to each menu item that indicates some information about the Radio station such as type 

of music and its broadcast frequency. 
 
3. Write a program to create a frame with the following menus, such that the corresponding geometric 

object is created when a menu is clicked. (IT2301 MAY/JUNE-2014) 
 

e. Circle.  
 

f. Rectangle.  
 

g. Line.  
 

h. Diagonal for the rectangle.  
 
4. Write a program to stimulate the layout and working of a calculator.  (IT2301 MAY/  

JUNE-2014) 
 
5. Explain in detail about AWT event hierarchy.  (IT2301 MAY/JUNE-2014) 
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OMD551- BASICS OF BIOMEDICAL INSTRUMENTATION 

 

UNIT-1 

 

BIO POTENTIAL GENERATION AND ELECTRODES TYPES 

 

PART-A 

 

 
1. Define Absolute Refractory Period (ARP). 
  During the initial portion of the action potential, the membrane cannot respond to any stimulus, 

no matter how intense the stimulus is. This interval is called ARP. 

 
2. Define Relative refractory period (RRP). 
  ARP is followed by relative refractory period. During this period, action potential can be elicited 

by a super threshold stimulus. 

 
3. What are sensory nerves, motor nerves and mixed nerves? 
 The nerves that carry the information gathered by the sensory organs to the brain are called 

sensory nerves. They serve as message carriers for the brain. Motor nerves carry back the orders 

from the brain to the muscles and glands. Mixed nerves perform the function of the both sensory 

and motor nerves. 
4. What are resting potential? 
 The membrane potential measured when a equilibrium is reached with a potential difference 

across the cell membrane negative on the inside and positive on the outside is called resting 

potential. 

 
5. What is action potential? 
 When a stimulus is applied to a cell at the resting stage, there will be a high concentration of the 

positive ions inside the cell. So there will be slightly high potential on the inside of the cell due 

to imbalance of potassium ions. This is called action potential.Range:20Mv. 

 
6. What is bio electric potential? 

 Certain systems of the body generate their own monitoring signals conveying useful information 

about the functions they represent. Such signals are bio electric potentials and are related to 

nerve conduction, brain activity, heart beat etc. 

 
7. What are the different types of muscles? 
 Voluntary muscles: work at our will (arm muscle). 
 Involuntary muscles: work without our knowledge (muscle in the food canal). 
 Cardiac muscles: help in functioning of the heart and are working day and night without tired. 

 
8. Define Linearity. 
 Linearity of an instrument is defined as the degree to which variations in the output of an 

instrument follow input variation. Whenever the sensitivity of the instrument is constant overall 

levels of the input, then that instrument has better linearity. Linearity is essential to get accurate 

values. 

 
9. State all or nothing law. 

 Regardless the method of excitation of cells or the intensity of the stimulus, which is assumed to 

be greater than the threshold of stimulus, the action potential is always the same for any given 

cell. This is known as the all or nothing law. 

 
10. What is meant by sodium pump? 

 It is an active process, by which the sodium ions are quickly transported to the outside of 
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the cell and the cell again becomes polarized& assumes its resting potential. The operation of 

this pump is linked with the influx of potassium into the cell, as if a cyclic process involving 

an exchange of sodium for potassium existed. 

 
11. Define evoked potential. 

Evoked potentials are the potentials developed in the brain as the responses to external stimuli 

like light, sound etc. The external stimuli are detected by the sense organs which causes 

changes in the electrical activity of the brain. It is also called Event related potential. 

 
12. Define ectopic focus. 

A portion of myocardium (or the AV node or the specialized conduction system) sometimes 

becomes ―irritable‖ and discharges independently. This site is called ectopic focus.  
13. Define motion artifacts. 

Artifacts are spurious echoes which masquerade as real echoes. These are artificial echoes 

which appear on the screen. 

 
14. What is the principle of coulter counter? 

A platinum electrode is placed inside the orifice tube and a second electrode is submerged into 

the beaker containing the cell dilution, creating an electrical circuit between the two 

electrodes. Current will flow from one electrode to the other through the orifice. When the 

cell suspension is drawn through the orifice, cells will displace their own volume of 

electrolyte and cause a resistance change, which is converted to a voltage change and is 

amplified and displayed. 

 
15. Define systolic and diastolic pressure. 

Systole is the period of contraction of the ventricular muscles during that time blood is 

pumped into the pulmonary artery and the aorta. Diastole is the period of dilation of the heart 

chambers as the blood fills the heart. For normal adult the systolic pressure is around 140 mm 

of Hg and diastolic pressure is around 80 mm of Hg. It is measured using noninvasive blood 

pressure measuring device called as Sphygmomanometer. 

 
16. Define Wenckebach period. 

The electrocardiographic sequence starting with the ventricular pause and ending with the 

next blocked atrial beat is called Wenckebach period. 

 
17. Define perfectly polarized electrodes & perfectly non polarized electrodes. 

Electrodes in which no net transfer of charge takes place across the metal electrolyte is called 

perfectly polarized electrodes. An electrode in which unhindered exchange of charge takes 

place across the metal electrolyte is called perfectly non polarized electrodes. 

 
18. What is synapse? 

Interconnection between two neurons is termed as synapse. They form integral part of 

neuronal communication. 

 
19. What is meant by cell? 

The basic living unit of the body is cell. The function of organs and other structure of the body 

are understood by cell organization. 

 
20. Define transducers. 

Transducers are defined as a device which when actuated, transforms energy from one form to 

another. Generally, any physical parameters are converted into electrical form 

21. Define sensitivity. 
Sensitivity is defines as the electrical output per unit change in the physical parameter. High 

sensitivity is generally desirable for a transducer. 
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PART-B 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. (i) Discuss the different ways of transport of ions through the cell membrane.  
(ii) Discuss the different parts of central nervous system and their activity. 

2. (i) Describe the action of piezoelectric transducer as arterial pressure sensor.  

(ii) Describe the working of a fibre optic temperature sensor.  

3. (i) Sketch the block diagram of biomedical instrumentation system and explain the functions of 

each block.  

(ii) Sketch the diagram and equivalent circuit of a differential capacitance pressure transducer 

and briefly explain its operation. 

4. (i) With the action potential waveforms summarize depolarization, repolarisation and absolute 

and relative refractory periods.  
(ii) How do you record the action potential?  

5. (i) Describe the generation and features of action potential.  
(ii) Explain the function of human respiratory system.  

6. (i) What are the different types of muscles? Generalize the importance of motor unit in the 

muscular contraction.  

(ii) How does the piezoelectric transducer produce ultrasonic waves? Create its electric 

equivalent near resonance?  

7. (i) With a relevant graph describe the relationship between the action potential and muscle 

contraction.  

(ii) Describe in detail how pulsatile blood volume changes can be measured using photoelectric 

type resistive transducer.  

8. (i) Explain in detail about Peripheral nervous system.  
(ii) Illustrate the working of ultrasonic transducers and discuss its application.  

9. (i) Explain the structure of human cell and its constituents with the help of neat diagram.  

(ii) Briefly explain the criteria‘s for selecting transducers for biomedical applications.  

10. (i) Classify the names of the different sub systems in our body. Explain them with respect to their 

function and constituents.  

(ii) Explain the characteristics of resting potential with reference to Nernst equation.  

11. (i) Explain the different techniques used for measuring human body temperature.  

(ii) Explain biomechanics of bones and soft tissues.  

12. (i) Describe the function of human excretory system.  
(ii) Describe the function of human Cardio vascular systems.  

13. Summarize LVDT along with its electrical characteristics. 

14. Draw   the   equivalent circuit of a magnetostrictive transducer at its resonance and explain its 

working.  
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UNIT – II 
 

BIOSIGNAL CHARACTERISTICS AND ELECTRODE CONFIGURATIONS 

 

PART-A 
 

 

1. What are the requirements of amplifiers used in biomedical recorders? 
 High power gain to activate the pen motor in the display. 
 An ideal non inverting amplifier to avoid cross over distortion. 
 Excellent frequency response in the sub audio frequency range 
 To avoid noise, limited high frequency noise is used. 

 
2. Give some of the amplifiers used with recorders. 

 Differential amplifier 
 AC coupled amplifiers 
 Carrier amplifiers 

 
3. What are the electrodes used for ECG? 

 Limb electrodes 

 Floating electrodes 
 Paste less electrodes 

 
4. What are the different types of electrodes? 

Surface Electrodes: These are used to measure Potentials from the surface of skin and to 

sense potentials from heart, brain and nerve. 

Internal electrodes: These are used to measure the bioelectric potentials of highly localized extra 

cellular regions in brain or Potentials from a specific group of muscles. 

Micro electrodes: These are used to measure the bioelectric potentials near or within a single cell. 

These are also called as intracellular electrodes. 

 
5. What are the electrodes used for EEG? 

 Silver chloride disc electrode 
 Depth electrode 
 Small needle electrode 
 Silver ball or pellet electrodes 
 Carbon cloth electrode 

 
6. What are the electrodes used for EMG? 

 Needle electrode 

 Coaxial core electrode 
 Capacitive type needle electrode 

 
7. Define Electrocardiograph and Electroencephalograph. 

The electrocardiograph (ECG) is an instrument which records the electrical activity of the 

heart. It is the instrument used for recording electrical activity of the brain by suitably placing 

electrodes on the scalp. 
8. Define EOG and ERG. 

The measure of corneal-retinal potential is called Electrooculogram (EOG). 
The recording and interpreting the electrical activity of eye is called Electro retinogram.(ERG). 

 
9. Define PCG. 

Phonocardiograph is an instrument used for recording the sounds connected with the sounds 

connected with the pumping action of the heart. These sounds provide indication for heart rate, 

rhythmicity. 
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10. Give the disadvantage of using surface electrodes with EMG 
 Surface electrodes can be used only for superficial muscles 
 They are sensitive to electrical activity over too wide area. 
 

11. What is the use of EMG? 
EMG is used for the measurement of action potentials, either directly from the muscle or from 

the surface of the body. 

 
12. What are the characteristics of a DC amplifier? 

It may need balanced differential inputs giving a high Common Mode Rejection Ratio 

(CMRR). It should have extremely good thermal and long term stability. 

 
13. What is a filter? 

A filter is often a frequency selective circuit that passes a specified band of frequencies and 

blocks or attenuated signal of frequencies outside this band. 

 
14. What is the purpose of electrode paste? 

The electrode paste decreases the impedance of the contact the artifacts resulting from the 

movement of the electrode or patient. 

 
15. List the brainwaves and their frequency. 

 Alpha 8 t-13 Hz 
 Beta 13 - 30 Hz 
 Theta 4-8 Hz and Delta 0.5-4 Hz 

 
16. Define the term latency in EMG. 

Electromyography (EMG) is a medical technique for evaluating and recording physiologic 

properties of muscles at rest and while contracting. For nerve conduction studies (NCS) studies, 

a noninvasive stimulator applies brief electrical impulses to a peripheral nerve transcutaneous, 

the nerve then transmits the impulse and a response is recorded by electrodes at some distance 

away. The time it takes for the stimulus to reach the recording electrodes is called as latency. It 

can be accurately measured and a velocity of transmission calculated. Healthy nerves will 

transmit the electrical impulse faster than diseased ones. 

 
17. Define Einthoven triangle. 

The closed path RA to LA to LL and back to RA is called Einthoven triangle. According to 

Einthoven the frontal plane of the body and cardiac electric field vector forms the two 

dimensional plane. 

 
18. List the different types of Surface electrodes. 

 Metal Plate electrodes 
 Suction cup electrodes 
 Adhesive tape electrodes 

 Multi point electrodes 
 Floating electrodes 

 
19. List the different types of Micro electrodes. 

 Metal microelectrodes 
 Supported metal micro electrodes and Micropipette electrodes 

 
20. List the different types of internal electrodes. 

          Wire loop electrode 
                 Silver sphere cortical electrode and Multi element depth electrode. 
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PART-B 
 

1. (i) What are the methods for measuring blood pressure? Sketch a typical setup and explain.  

(i) What is cardiac output? Explain in detail any one method used for cardiac output 

measurements.  

2. (i) Explain the automatic and semiautomatic methods of measuring blood pressure.  

(ii) What are the causes of heart sounds and how they are related to the function of 

cardiovascular system?  

3. (i) Describe the working principle of ultrasonic blood pressure measurement.  

(ii) What is PCG? Give the characteristics of different heart sounds.  

4. (i) Explain the measurement of heart sound with suitable diagram.  

(ii) Conclude the part of electrocardiogram which is most useful for determining heart rate? 

Explain. 

5. Sketch the block diagram of automated electro sphygmomanometer for blood 
pressure measurement and explain its operation.  

6. (i) Define the important lung capacities and explain them.  

(ii) Describe in detail with neat diagram, differential ausculatory technique of blood pressure 

measurement.  

7. Explain with the help of functional diagram the working of spirometer.  

8. Explain with relevant equations the working and measurement procedure of  

Plethysmograph.  

 

 
 
 

 
 
 

 
 
 
 

 
 
 

 
 
 

9. (i) Explain the measurement method of ESR with a neat diagram.  

(iii)Describe how whole body plethysmography is used to measure total lung capacity.  

10. Explain the measurement of blood pO2 and pCO2.  

11. Give the principle of operation of blood cell counter and blood gas analyzer and explain its 

working  

12. (i) Explain the Rheographic method of blood pressure measurement.  

(ii) What is ESR and GSR? Explain the techniques used to measure them.  

13. (i) Describe the principle of digital pH meter.  
(ii) Discuss the Oscillometric blood pressure measurement method.  

14. What are known as ―Korotokoff sound‖? How will you measure them with an indirect 

method of measurement?  
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UNIT – III 

 

SIGNAL CONDITIONING CIRCUITS 

 

PART-A 

 
1. What is hematocrit? 

The volume of packed red cells is called Hematocrit. It is expressed as a percentage of 

the total blood volume. It can be used to calculate the mean cell volume (MCV). 

 
2. What is fibrin? 

One of the proteins, fibrinogen, participates in the process of blood clotting and forms thin 

fibers called fibrin. 

 
3. What is korotkoft sound? 

When cuff in inflated to a pressure that only partially occludes the brachial artery 

turbulence is generated in the blood as it spurts through the tiny arterial opening during each 

systole. The sounds generated by this turbulence are called korotkoft sounds. 

 
4. What are the methods used to measure blood pressure is directly? 

Catheterization method involving the sensing of blood pressure through a liquid column. In 

this method the transducers is external to the body and blood pressure is transmitted through a 

saline solution column in a catheter to this transducers. This method also involves the placement 

of transducers through a catheter at the actual site of measurement in the blood stream. 

Percutaneous methods in which the blood pressure is sensed in the vessel just under the skin by 

the use of a needle or catheter. Implantation technique in which the transducer is more 

permanently placed in the blood vessel. 

 
5. What is the principle of Plethysmograph? 

Principle of operation of plethysmograph depends on Boyle‟s law. Boyle‟s law states that 

at a given Kelvin temperature the pressure of given mass of the gas is inversely proportional to 

its volume. (P* Vol = K* temp). 

 
6. What is the principle of electromagnetic flow meter? 

Electromagnetic blood flow meter is based on the principle of magnetic induction. A 

permanent magnet or electromagnet positioned around the blood vessel generates magnetic 

field perpendicular to the direction of blood flow. 

 
7. What is electrophoresis? 

Electrophoresis is defined as the movement of a solid phase with respect to a liquid. It is 

used in the clinical laboratory to measure quantities of the various types of proteins in plasma, 

urine and CSF, to separate enzymes into their component isoenzymes, to identify antibodies. 

8. Define mobility of a particle. 

The mobility of a given particle is directly related to the net magnitude of the particles 

charge. It is defined as the distance of centimeters a particle moves in unit time per unit field 

strength, expressed as voltage drop per centimeter. 
9. Discuss about the origin of heart sounds. 

With each heart beat the normal heart produces two distinct sounds described as ―Lub-

Dub‖. The lub is caused by the closure of the atrioventricular valves, which permits flow of 

blood from the atria into the ventricles .this is called the first heart sound, it occurs 

approximately at the time of the QRS complex of the electrocardiogram. The dub part of the 

heart sounds is called the second heart sound and is caused by the closing of the semilunar 

valves, occurs about the time of the end of the T wave of the cardiogram. A third heart sound is 

heard especially in young adults. Atrial heart sound is not audible and it occurs when the atria 

do not contract. 
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10. What is auscultation? 
The technique of listening to sounds produced by organs and vessels of the body is called 

auscultation. 

 
11. What is myocardial infarct and angina pectoris? 

An obstruction of part of the coronary arteries that supply blood for the heart muscle is 

called myocardial infarct or heart attack, whereas merely a reduced flow in the coronary vessels 

can cause a severe chest pain called angina pectoris. 
12. What is aging? 

Apparent error on PO2 measurement is a gradual reduction of current with time, almost 

like the polarization effect described for skin surface electrode. This effect is called aging has 

been minimized in modern PO2 electrodes. 

 
13. What is Beer’s law? 

The amount of the light absorbed depends only on the no of molecules of the absorbing 

substance that can interact with the light. The absorbance is the same if the cuvette has the path 

length L, but  concentration  of  the  solution  is  doubled.  A  =  ABC  (Beer‟s  law),  C  =  Path  

length  of  the cuvette, 

B = Concentration of the absorbing substance, A = Absorbtivity, a factor that depends on the 

absorbing substance. 

 
14. What is Fluorescence? 

Certain chemicals when illuminated by light with a short wavelength in the ultraviolet 

(UV) range emit light with a longer wavelength. This phenomenon is called fluorescence. 

 
15. What is meant by Doppler Effect? 

The frequency of the reflected ultrasonic energy is increased or decreased by a moving 

interface. The amount of frequency shift can be expressed as,   f=2V/λ, f=shift in frequency of 

the   reflected wave, V=velocity of the interface, λ=wavelength of the transmitted ultrasound. 

The frequency increases when interface moves towards the transducer & decreases when it 

moves away. 

 
16. Give the methods for measuring blood flow. 

 Indirect method – sphygmomanometer. 

 Direct method 
 Percutaneous insertion 

 Catheterization (vessel cut down) 
 Implantation of a transducer in a vessel or in the heart. 

 
17. What is cardiac output and its normal rate? 

Blood flow is highest in the pulmonary artery and the aorta, where the blood vessels leave 

the heart. The flow at these points is called cardiac output, is between 3.5 and 5liters/min in a 

normal adult at rest. 

 
18. What are the causes of Cerebrovascular accident (CVA)? 

When the blood flow in a certain vessel is completely obstructed, the tissue in the area 

supplied by this vessel may die. Such an obstruction in a blood flow of the brain is one of the 

causes of CVA or stroke. 

 
19. What are the methods involved in direct blood pressure measurement? 

 Auscultator method 
 Palpatory method 

20. Give the principle of transduction of heart sounds. 
The sounds and murmurs which originate from the heart can be picked up from the chest 

using stethoscope or by transduction of heart sounds in to electrical signal. 
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PART-B 

 

1. 

(i) What are chopper amplifiers? Mention their importance in Biomedical Instrumentation. 

Explain the working of Non-mechanical chopper amplifier with necessary diagram. 
(ii) Explain briefly the types of surface electrodes. 

2.  Explain in detail about EEG lead system,recording methods and waveform. 

3. 
(i) What are the uses of microelectrodes? 

(ii) Describe the standard 12 lead system used for recording ECG. 

4. 
(i) Discuss the working of typical EMG recording setup. 
(ii) Discuss the working of isolation amplifier with diagram. 

5. 

(i) Discuss the working of Differential amplifier. Mention their importance in biomedical 
instrumentation. 

(ii) Describe with help of circuit diagram, the working of a typical instrumentation 
amplifier. 

6. 
   Discuss about ERG. 

(i)    Elaborate on the medical equipment maintenance and safety parameters in handling it. 

7. 
(i) Explain Einthoven triangle and describe how ECG lead configurations are employed. 

(ii) Clearly describe the different lead systems in ECG Wave form recording. 

8. 

Discuss in detail: 

(i) Microelectrodes  
(ii) Depth and needle electrodes  

(iii) Surface electrode  

9. 
Explain how the electrical hazards protection can be provided in the biomedical  
instrumentation systems. 

10 
. 

(i) Define Half-cell potential. What are polarisable and non-polarisable electrodes?  
(ii) Describe the usage of the various types of electrodes used to measure bio potentials. 

11. Describe in detail the various ways used to induce the macro shocks. 

12. Explain the instruments used to check the safety parameters of biomedical equipments. 

13. 
(i) Explain the devices used against electrical hazards. 
(ii) Explain the important aspects of hospital architecture? 

14. 
Design the 10-20 electrode system used in EEG recording. 
Discuss about the tests to be carried our to ensure ssafety of medical equipments. 
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UNIT – IV 
 

MEASUREMENT OF NON-ELECTRICAL PARAMETERS 

 

PART-A 

1. Define nuclear magnetic resonance signal. 

A patient in an external magnetic field causes the magnetization of protons of hydrogen 

atoms in his body. Due to magnetization, these protons align and precess about the external 

magnetic field, now a radiofrequency pulse at resonance frequency is transmitted into the 

patient under controlled condition. The resonance condition proton responds by emitting 

radiofrequency signal. This is called nuclear magnetic resonance signal. 

 

2. What is Biotelemetry? 

Bio-telemetry is the electrical technique which permits examination of the physiological 

data of man or animal under normal conditions and in natural surroundings without discomfort 

to the patient under investigation. 

 

3. Give the block diagram of a bio-telemetry system. 

    

4. What is a single channel radio telemetry system? 

In single channel telemetry a miniature battery operated radio transmitter is connected to 

the electrodes of the patients. This transmitter broadcasts the bio potential to a remotely located 

receiver, which detects and recovers the radio signals for further processing. FM or AM 

transmission is used. 

 

5. What is a single channel radio telemetry system? 

In multichannel telemetry, parameters such as ECG and heart rate, respiratory rate, 

temperature and blood pressure can be transmitted simultaneously with appropriate pre-

amplifiers, no. of sub carriers and modulators same as the no. of signals. Pulse width 

modulation is better suited. 

6. Define – radio pill. 

It is a pill that contains a sensor plus a miniature transmitter is swallowed and the data are 

picked up by a receiver and recorded. Such radio pills are used to monitor stomach pressure or 

pH. 

 

7. How telemetry can be used in transmitting stimulus signals to a patient? 

If an electrode is surgically implanted and connected to dead nerve endings, an electrical 

impulse can sometimes cause the nerves to function as once they did. If a miniature receiver is 

implanted subcutaneously, the electrical signal can be generated remotely and transmitted to the 

patient. This point brings up the possibility of using telemetry therapeutically. 

 

8. What is micro shock? 

A physiological response to a current applied to the surface of the heart that results in 

unwanted stimulations like muscle contractions or tissue injury is called micro shock. It is 

caused when currents greater than 10µA flow through an insulated catheter to the heart. Proper 

protection circuits should be used to overcome the micro shocks. 

 

9. What is macro shock? 

A physiological response to a current applied to the surface of the body that produces 

unwanted stimulation like muscle contraction or tissue injury is called macro shock. Taking the 

least body resistance to be 1K ohms the inter electrode voltage on the order of 75-120V could 

be dangerous. 

Display Transmission 

link 
Conditioner Transducer Biological 

signal 
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10. What is GFI? 

Ground fault interrupter protects patients against a macro shock that occurs if a person 

touches the hot lead with one hand and the ground with the other. 

 

11. What is a Defibrillator? 

A defibrillator is an electronic device that creates a sustained myocardial depolarization of 

a patient‟s heart in order to stop ventricular fibrillation or atrial fibrillation. 

 

12. What is meant by therapeutic effect of heat? 

When tissue temperature is increased using diathermy, it results in hyperemia-an increase 

in blood flow through that part due to dilation of arteries and reduction in hydrodynamic 

impedance. Since pain is due to an oxygen deficiency in the tissues and an accumulation of pain 

eliciting (inducing) substances, the increased blood flow results in increased oxygenation and 

removal of these substances. Thus pain is reduced. 

 

13. What is thermograph? 

The human skin is almost a perfect emitter of infrared radiation proportional to the surface 

temperature at any location of the body. Thermograph is an infrared thermometer incorporated 

into a scanner so that the entire surface of a body or some portion of the body is scanned and the 

infrared energy is measured and used to modulate the intensity of a light beam that produces a 

map of the infrared energy on photographic paper. 

 

14. What is endoscopy? 

It is a tubular optical instrument to inspect or view the body cavities, which are not visible 

to the naked eye normally. Gasto-intestinal, fiberoscope (intestinas), Broncho fiberoscope 

(trachea), Laparosope (abdomen), Sigmoidoscope (rectum), Cystoscope (urinary bladder) etc. 

 

15. Give the non-surgical applications of laser. 

Low power lasers induce subtle chemical enzymatic or metabolic changes in the human 

body. The wavelength coherence and power of the laser can be controlled to generate such 

photo biological effects. They are also used to cure skin cancers like oral carcinoma. 

 

16. What is photocoagulation? 

Heating of tissues to about 60 deg. denatures the proteins, thereby arrests bleeding. The 

target molecules used for light absorption are hemoglobin and pigment epithelium. Laser 

photocoagulation is used in surgery of spleen, liver and kidneys. 

 

17. What is the principle of cryogenics? 

When tissues are at 20 deg, there is a formation of ice crystals and increase of salt concentration 

within the cell. Thus neurosis of the tissue takes place. This method of killing diseased cells is 

called cryogenics, which is painless. Liquid nitrogen is used for this purpose and is used for 

blood clotting in surgery. 

 

18. Give the principle of Electro surgical coagulation. 

High frequency current is made to flow through the tissue thereby causing coagulation 

from inside  of  the  tissue  just  under  the  electrode.  It‟s  another  method  used  in  modern  

surgery  for reducing blood loss. 

 

19. Define electrotomy. 

When the electrode is kept above the skin an electric arc is sent. The develop heat produces 

a wedge shaped narrow cutting of the tissue on the surface. By increasing the current level, 

deeper level cutting of the tissues takes place. Normally continuous RF current is used for 

cutting. 
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20. What is desiccation? 

The needlepoint electrode are struck into the tissue and kept steady while passing electric 

current. This creates a high local increase in heat and drying of tissues. This is called 

desiccation which produces dehydration in the tissues. 

 

PART-B 

 

1. (i) Explain in detail about the hardware and instrumentation of Computer 

Tomography. 

2. (i) Describe a Telemetry circuit using a sub carrier also list its advantages. 

(ii) Write a note on Bio-metric systems. 
3. (i) Describe in detail the block diagram of Gamma camera. 

(ii) Write the working of multichannel biotelemetry system. 

4. (i) Write a note on the working of X-ray machine. 

(ii) Write a note on endoscopy. 

5. Sketch a typical functional block diagram of amplitude modulated radio transmitter and receiver 

and explain. 

6. With neat block diagram explain the principle of operation and working of MRI system. 

7. (i) Explain the infrared thermo graphic instrumentation with suitable diagram. 

(ii) Illustrate about the problems associated with implant telemetry circuits. 

8. (i) What do you mean by CT? Give the mathematical details of obtaining X-ray image in CT? 

(ii) Briefly explain the different modes of ultrasonic scanning with suitable diagrams. 

9. 
Explain the principle and properties of Ultrasound. Explain different modes of Ultrasound used in 

medical diagnostics. Also explain different types of US scan display. 

10. 

(i) Discuss the properties of ultrasound and how ultrasound can be used for diagnosis. 

(ii) Discuss how the various physiological parameters can be monitored and telemetered and usage 

of telemetry as an emergency tool. 

11. Explain the concept of analysis of digital images. 

12. 
(i) Discuss in detail about the basic components of a multichannel biotelemetry CL system. 

(ii) Expalin computed tomography imaging technique and state its applications. 

13 
(i) Describe in detail about the single channel telemetry system with block diagram. 

(ii) Discuss the details of the design of the biotelemetry circuit. 
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UNIT – V 
 

BIO-CHEMICAL MEASUREMENT 

 

 PART-A 
 

 

1. What is the cardiac pacemaker and why is it used? 
It is an electrical stimulator that produces periodic electric pulses that are conducted to 

electrodes located on the surface of the heart (Epicardium), within the muscle (myocardium) or 

within the cavity or the lining of the heart (Endocardium). 

 
2. What is NSR? 

NSR- Normal Sinus Rhythm, Any change in the NSR results in a condition called 

Arrhythmia. It can also cause Bradycardia. A condition of slow heart where the heart rate 

reduces to 30-50 beats per minute (BPM) resulting in insufficient blood supply to the human 

body. It causes dizziness and loss of consciousness. 

 
3. List the types of PM on the basis of electrodes used. 

Unipolar-single electrode in contact with the heart and the other electrode is a reference 

electrode which is placed anywhere else in the body. Bipolar two electrodes are placed on the 

heart and stimulus is applied across them. 

 
4. What is demand Pacemaker? 

      It is a pacemaker with the feedback loop which detects the QRS complex of ECG signal 

from electrodes and amplifies it. This resets the timer present inside and the heart rate is 

maintained at 60-80 BPM. 

5. What is meant by Atrial Synchronous Pacemaker? 
It detects the electrical signal corresponding to the contraction of atria and uses appropriate 

delays to activate a stimulus pulse to the ventricles. 

 
6. What is cardiac fibrillation? 

It is a condition wherein the individual myocardial cells contract asynchronously with only 

very local patterns relating the contraction of one cell and that of the next. It causes irreversible 

brain damage. 

 
7. Define Cardioverter. 

Defibrillator pulse must be synchronous with the R wave of the ECG so that it is applied to 

a patient shortly after occurrence of the R wave. It treats the atrial arrhythmia which is like a 

flutter/atrial tachycardia causing the ventricles to contract at an elevated rate. 

 
8. What is ventilator? 

Ventilator is a device used in intensive care unit to provide oxygen enriched, medicated air 

to a patient at a controlled temperature. Ventilators can operate in different modes: Controlled 

mode and assist mode. 

9. Define Dialysis. 
It is used in the treatment of acute or chronic renal (kidney) failure. It is a process which 

involves removal of waste products from blood and obtaining normal pH. 

 
10. Define the term Electrotherapy. 

Simulators are used for treatment of paralysis with totally or partially denervated muscles, 

for the treatment of pain, muscular spasm and peripheral circulatory disturbances. This 

technique is called Electrotherapy which uses low volt, low frequency impulse currents. 
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11. Define Hemodialysis. 
It is the removal of chemical substances form the blood by passing it through tubes made of 

semipermeable membrane. 

 
12. What is Diathermy? 

The term Diathermy means „through heating‟ or producing deep heating directly in the 

tissues of the body. In the practice of physiotherapy, diathermy is used for producing heat 

stimulus by application of high frequency energy. 

 
13. Define Blending. 

When the electrode is kept above the skin, the separated tissue or nerves can be welded or 

combined together by an electric arc. This is called blending. 

 
14. What are bladder stimulators? 

Bladder stimulators are those which activate the microurition reflex by remote electronic 

stimulation of a permanently implanted spinal electrode. 

 
15. What are the advantages diathermies? 

 The subject‟s body becomes a part of the electrical circuit and heat is produced within the 

body and not transferred through the skin. 

 The treatment can be controlled precisely. Careful placement of the electrodes permits 

localization of the heat to the region to be treated. 

16. What is condenser method of shortwave diathermy? 
In the Condenser method‟, the output of the diathermy machine is connected to metal 

electrodes called PADS. They are placed on the body so that the portion of the body 

sandwiched between them acts as dielectric of the capacitor. 

 
17. What is the different electro surgery techniques used in diathermy unit? 

Fulguration - The term „fulguration‟ refers to a superficial tissue discoloration without 

affecting deep-seated tissues. 

Desiccation - The needle point electrodes are struck into the tissue and kept steady while 

passing electric current. This creates a high local increase in heat and drying of tissues takes 

place. This is called „desiccation‟ which produces dehydration of tissues. 

Electrotomy - When the electrode is kept above the skin, an electrical arc is sent. The heat 

developed produces a wedge shaped narrow cutting of the tissue on the surface. 

Coagulation - When the electrode is kept near the skin, high frequency current is sent through 

the tissue in the form of bursts and heating it locally so that it coagulates from inside 

 
18. What is microwave diathermy? 

Microwave diathermy involves the process of irradiating tissues of the patient ‟s body with 

very short wireless waves having frequency in the microwave region. Typically, the frequency 

used is 2450 MHz corresponding to a wavelength of 12.25 cm. Heating effect is produced by 

the absorption of the microwaves in the region of the body under treatment. 

 
19. What is the principle of ultrasonic diathermy? 

In this method, the heating effect is produced because of the ultrasonic energy absorption 

property of the tissues. The amount of energy absorbed by the tissues is depending upon the 

frequency of ultrasonic waves from a conventional crystal oscillator. 

 
20. What are cerebellar stimulators? 

In case of epilepsy, chronic stimulation to the cerebellum is provoked by transcutaneous 

inductive coupling, through an antenna fixed subcutaneously on the chest. The electrodes are 

placed on anterior or posterior lobe of cerebellum. Such stimulators are called cerebellar 

stimulators. 
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PART-B 

 

1. (i) Discuss the stone disease problem and the method used to overcome with neat diagram. 

(ii) Discuss in detail the working of dialyser. 

2. (i) Discuss the working of pressure and volume controlled ventilator 

(ii) Summarize the schematic of evoked response audiometer. 
 

3 (i) Briefly discuss the block diagram of heart lung machine. 

(ii) Illustrate the working of an artificial kidney with a neat diagram. 

4 (i) Explain the electrical nature of natural pacemaker. 

(ii) State the need for defibrillator. Describe the schematic of implantable defibrillator. 

5 (i) Explain the working of lithotripsy with clear schematic diagrams. 

(ii) Explain haemodialysis in a detailed manner along with its merits and demerits. 

6 (i) Explain the working of DC defibrillator with a neat block diagram. 

(ii) Explain in detail about shortwave and Microwave Diathermy Unit. 

7 (i) Describe the circuit of fixed rate pacemaker and explain the working details of it. 

(ii) Write in detail about microwave diathermy and its uses. 
8 (i) What is dialysis? Explain the principle of operation of a dialyser machine with a neat block 

diagram. 
9 (i) Summarize the working of AC defibrillator. 

(ii) Discuss on nerve and muscle stimulators. 
10 (i) Examine the nano robots role in biomedical engineering field. 

(ii) Illustrate the different modes of operation of cardiac pacemakers. 

11 (i) Distinguish between demand pacemaker and synchronized pacemaker. 

(ii) With a block diagram of automatic Bekesy audiometer, explain its measurement 

procedure. 
12 (i)    Draw the block diagram of a ventilator along with its accessories and explain its function.  

13 (i) Explain briefly ICCU Patient Monitoring System. 

(ii) Write short notes on Audiometer. 
14 (i) Write a short note on robotic surgery. 

(ii) Explain in detail about the advanced 3D surgical techniques used in biomedical field in the 

world. 

 

 


