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Course Outcomes 
 

At the end of the course the student will be able to:  
CO’s DESCRIPTION 

CO1 Summarize the working & operation of different types of power plants. 

CO2 Classify various substations and analyze the importance of grounding. 

CO3 Evaluate the economic aspects of power system operation and its effects with Tariff. 

CO4 Compare the different methods of power factor improvement and its economics. 

Cognitive Levels: R-Remember, U-Understand, A-Apply, An-Analyze 

Q.

No 

Questions Marks COs CL 

1 Define (i) hydrograph (ii) Flow duration & (iii) Mass curve. [ dec17/jan18] 6 CO1 R 

 What is hydrological cycle? [4M July 2018] 4 C01 R 

2 illustrate the advantages and disadvantages of hydel power generation?  also differentiate the 

megha, medium, and mini hydel power generation [ dec17/jan18 & july18] 

10 C01 U 

3 Explain with the neat sketch the working of hydroelectric power plant& summarize  the 

functions of each components init. [10M June-July19].  

10 C01 U 

4 Distinguish the different types of turbines & their use in hydroelectric plant. [ June-July19]. 10 C01 An 

5 Explain the governing mechanism of water turbine, with neat sketch. [June / July19]. 4 C01 U 

 illustrate the factors to be considered for selection of hydroelectric plants. [ dec17/jan18] 6 C01 U 

6 Outline  the principle of operation of pumped storage plant with diagram . [Jan/July16] 10 C01 U 

7 Discuss the following w.r.t  hydel power plants  

a)Dam   b) penstock   c) surge tank      d) fore day e) draft tube. 

10 C01 U 

8 Explain the power station structure and control in hydroelectric power plant. [ Jan 2017] 6 C01 U 

 What are the factors to be considered for the selection of site for a thermal   

Power plant? July 17,July 2018 June/July 2019] 

4 C01 R 

9 List the merits & demerits of steam power plants.  [ June/July 2019] 08 C01 An 

 What do you understand by fluidized bed combustion? June/July 2018] 02 C01 R 

10 Summarize the functions of the following in a thermal power plant 

i)Air pre heater; ii) Boiler; iii) Condenser. Iv) Economiser v) turbo-alternator [ June/July 

201702MJuly 2018] 

10 C01 U 

11 Develop A  line diagram for a fuel handling system of a thermal power plant. [June 18]  10 C01 A 

12 With the sketch explain the block diagram of diesel power plant. [ June/July 2019] 10 C01 R 

13 Discuss the method of increasing/improving the thermal efficiency in gas turbine plant. 

june/july 19] 

10 C01 U 

14 LIST the application of diesel electric power plants.  June/July 2017 5 C01 An 

 Compare  the advantage of gas turbine power plant over thermal power plant.         5 C01 An 

15 Mention the advantages and disadvantages of diesel power plant. [  dec17/jan18] 10 C01 U 

 



16  Discuss the advantages of combined operation of gas turbine plant and steam power plant. [ 

Jan17] 

10 C01 U 

17 List  the points to be considered for selection site for diesel power plant?  6 C01 An 

  Compare  the hydro & thermal power plant. [June/July 2017] 4 C01 An 

18 What is meant by radio activity? July 2018 4 C01 R 

 Classify the different types of fuels used in nuclear power plant 6 C01 An 

19 Explain with a neat sketch, the main parts of a nuclear power plant 10 C01 U 

20 Compare fissible material  & fertile material [june/july 19] 4 C01 An 

 List out the limitations of a nuclear power plant. 6 C01 AN 

21 Explain the function of the moderator, coolent, control rod & shielding in nuclear power plant. 

[ june/july 19] 

10 C01 U 

22 a. Explain the operation of a fast breeder reactor.  .[ July 2017] 6 C01 U 
 b. infer some of the safety measures incorporated in nuclear power plant.June/July15 4 C01 U 

23 Briefly explain the pressurized water reactor.[ July 2017]  June/July 2018] 6 C01 U 

  b. Explain the necessity of providing shield in a nuclear power-plant. [ June 18] 4 C01 U 

24 Explain the methods of nuclear waste disposal [ June/July 2019] 10 C01 U 

25 

 
Define substation & Briefly explain different types of substations.    [June/July 2017] 

[6M, june/july 19] 

10 C02 U 

26 What is a protective relay? Explain its function in an electrical system. [dec17/jan18] 6 C02 R 

 With a neat sketch explain the working of HRC fuse. [ dec17/jan18] 4 C02 U 

27 List the Major electrical equipment of a power plant & explain its uses in the power 

plant. .[ July 2017] 

10 C02 AN 

28 Explain the working of rod gap arrester? [dec17/jan18] 6 C02 U 

 construct a neat SLD of a substation & explain it. [June/July 2017] 4 C02 A 

29 Develop a double bus without sectionalisation. [June/July 2017] 4 C02 A 

 State the function of 1)current limiting reactor2)lightning arrestor 3)fuse July 2018 6 C02 U 

30 a. Compare the Indoor & Outdoor Substations with functions July 2018 6 C02 An 

 b. illustrate the functions of transformer, HVCB, & HV ISOLATOR in the 

substation.  June/July 2017 [ june/july 19] 

4 C02 U 

31 Explain gas insulated substation & mension its advantages [ june/july 19] 6 C02 U 

 Explain resonant grounding & resistance grounding with a neat diagram [june/july 

19] 

4 C02 U 

32 Explain earthing transformer with a neat diagram.[ june/july 19] 4 C02 U 

 Define power factor? Explain any one method to improve the power factor.[June/July 

2015] [June/July 2017] 

6 CO4 An 

33 List the principal factors affecting framing of tariff. [June/July 2019] 10 CO3 An 

34 A 300kva distribution transformer costs Rs. 20000& has a salvage value of Rs. 

1000 at the end of 20 Yrs. Determine the depreciated value of the power plant at 

the end of ten years on the following methods of assessment. 

1. Straight line depreciation. 

2.Sinking fund depreciation of 8% compounded annually. [June/July 2019] 

10 CO3 An 

35 A generating station has 3x50mw units. The station output is 876x10,000,000 kwh per 

annum. The maximum demand is 120wm, solve for : 1. Average load on the station, 2. 

Annual load factor, 3. Annual capacity factor. [ June/July 2017] 

10 C04 A 

36 Explain the method of determination of depreciation. [june/july 2019] 6 C03 U 

 Write a short notes on classification of costs. [ june/july 2019] 4 C04 U 
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COURSE OUTCOMES (COs): At the end of the course students should be able to: 

CO1: Explain transmission and distribution scheme, identify the importance of different transmission 

system and  types of insulators 

CO2: Analyze and compute the parameters of transmission line for different configurations. 

CO3: Asses the performance of overhead lines 
CO4: Interpret corona, explain the use of underground cables 

CO5: Classify different types of distribution systems; examine its quality and reliability. 
Q.No. Questions CO   

ASSIGNMENT 1 

1. (a) What are the factors affecting the sag? Derive the expression for the sag when 

the supports are at the unequal heights. (June 2016 8Marks June 2012 08 

Marks) 

CO-1 R 

(b) Write a short note on vibrations of conductors?(June/July 2018,4M ) CO-1 A 

2. (a) What are the advantages of high voltage transmission? Explain. (Dec 2012 06 

Marks, June 2017 6M) (Dec17/Jan18 4M,June/July 2018,6M ) 

CO-1 R 

(b) Explain with the help of a neat diagram a typical transmission and distribution 

system scheme indicating the standard voltages. 
(Dec2016 6M,June 2016 6Marks June 2016 6M, (Dec17/Jan18 5M )) 

CO-1 U 

3. (a) Two towers of height 30m and 90m respectively support a transmission line 

conductor at a water crossing. The horizontal distance between the towers is 

500m. If the tension in the conductor is 1600kg, find the minimum clearance of 

the conductor and the water and the clearance mid- way between the supports. 

Weight of conductor is 1.5kg/m. Bases of towers can be considered to be at water 

level. (June 2016 6Marks,Dec17/Jan18 6M ) 

CO-1 A 

(b) Explain the effects of high voltage transmission base on the conductor 
volume, transmission efficiency, percentage line drop. (June 2016 6M) 

CO-1 A 

4. A transmission line has a span of 275m between level supports. The conductor 

has an effective diameter of 1.96cm and weighs 0.865kg/m. The ultimate strength 

is 8060kg. If the conductor has ice coating of radial thickness 1.27cm and is 

subjected to a wind pressure of 3.9gm/cm2 of projected area, calculate sag for a 

safety factor of 2. Weight of ice is 0.91gm/cm2 (June/July 2018,10M ) 

CO-1 A 

5. (a) With usual notations derive an expression for sag of a transmission line when the 

supports are at equal levels. State also the effects of wind and ice coating on sag 

(Dec17/Jan18 6M ) 

CO-1 AN 

(b) Explain the various supporting structures used for overhead transmission lines 
(Dec17/Jan18 5M ) 

CO-1 U 



 

6. A transmission line has a span of 150 m between level supports. The cross-sectional 

area of the conductor is 2 cm2. The tension in the conductor is 2000kg. if the specific 

gravity of the conductor material is 9.9gm/cm2 and wind pressure is 1.5 kg/m length, 

calculate the sag. what is the vertical sag. (Dec19/Jan20 10M ) 

CO-1 AN 

7. (a) Derive an expression for the string efficiency of a 3 disc string. 
(Dec17/Jan186M ) 

CO-1 AN 

(b) A three-phase overhead transmission line is supported by 3 suspension type 

insulators. The potential across first and second insulators are 8kv and 11kv 

respectively. Calculate i) Ratio of self to shunt capacitance ii) Line voltage iii) 

String efficiency (June/July 2018,6M ) 

CO-1 A 

8.  Each of line of a 3-phase system is suspended by a string of 3 similar insulators, 

if the voltage across the line unit is 17.5kV, calculate the line to neutral voltage. 

Assume that the shunt capacitance between each insulator and earth is 1/8th of the 

capacitance of the insulator itself. Also find the string efficiency. (06 Marks Dec 

2010,June 2017, Jan20 06M) 

CO-1 A 

9. i) Discuss the desirable properties of insulators 

ii) Compare pin type insulator and suspension type insulator. 

iii) Why string efficiency should be as high as possible? what are the different 

methods used in practice for improving the string efficiency 

CO-1 AN 

10. (a) Explain the advantages of (i) ACSR (ii) AAAC (iii) ZTAI (iv) GTACSR (v) GZTACSR 

(Dec/Jan 2019 5Marks) 
CO-1 AN 

(b) Explain the following components of distribution 

i) Feeders; ii) Distributors iii) Service mains iv) substation v) distribution 

substation (Dec/Jan 2016 5Marks) 

CO-1 U 

11. Calculate the inductance of a conductor due to internal flux and external 
flux.(Dec2016 10 Marks 10Marks June 12, June/July 2018, Jan 2020 10M ) 

CO-2 A 

12.  Derive the expression for inductance of single phase line. (June 2019 10Marks) CO-2 AN 

ASSIGNMENT 2 

 

13. Derive the expression for capacitance of a 3 phase line with equilateral spacing  

transposed  (Dec16 12 Marks June 2016 10Marks 06 Marks Dec 12) 

CO-2 AN 

14. Find the inductance per phase per km of double circuit 3 phase line shown in fig. 

The conductors are transposed and are of radius 0.75cm each. The phase sequence 

isABC.    

(June 2016 10Marks 08 Marks Dec 12) 

CO-2 A 

15.(a) Derive the expression for capacitance of a 3 phase line with unsymmetrical spaced 

line with transposed conductors.  (8Marks June 12) 

CO-2 AN 

(b) In a single phase line as shown in fig. Conductors a and a’ in parallel, form one 

conductor while conductors b and b’ in parallel, form the return path. Calculate the 

CO-2 A 



total inductance of the line per kilometre assuming that current is equally shared by 

the two parallel conductors. Conductor diameter is 2 cm.                          (06 Marks 

Dec 11) 

 

16.(a) What is transposition of transmission line? Calculate the inductance of 3phase line 

with unsymmetrical spacing but transposed.     (Dec2016 5 Marks 10 Marks 

June/July 11) 

CO-2 U 

(b) Explain the terms self GMD and mutual GMD.   (04 marks Dec 10, June 2017 4M) CO-2 U 

17.(a) Fig. Shows the spacings of a double circuit 3phase overhead line. The phase 

sequence is ABC and the line is completely transposed. The conductor radius is 

1.3cm. Find the inductance/phase/km.                                                                            (06 

marks Dec 10) 

 

 

CO-2 A 

(b) A single circuit three plane- 50 Hz transmission line consists of three conductors 

arranged as shown in fig below. If the conductors have diameter equal to 0.8cm, 

find the inductive reactance of 25km long line/km/phase. Also calculate the 

capacitance and capacitive reactance of transmission line.                                           (06 

Marks Dec 10) 

CO-2 A 

18.(a) Prove that the inductance of a 1 phase 2 wire line with composite conductors can 

be calculated and hence explain / define the terms self and mutual GMDs. (08Marks 

June09) 

CO-2 AN 

(b) Obtain the inductance of a single two wire line, starting from fundamental. 

(06 Marks June 10) 

CO-2 A 

19.(a) Derive an expression for ABCD constants of a medium transmission lines using 

nominal method. Show that AD-BC=1.                                             (10 Marks Dec 12) 

CO-3 AN 

(b) Explain with vector diagram the nominal Π – method for obtaining the performance 

calculation of long transmission line.                               (08 Marks June 12) 

CO-3 A 



20. Obtain the expression for the sending end voltage and current for a long 

transmission line using rigorous method.                                                              (12 

Marks June 12) 

CO-3 U 

21.(a) A 3phase 50 Hz 66kV overhead conductor are placed in a horizontal plane as shown 

in fig. The conductor diameter is 1.25cm. the line length is 100km. Calculate: i) 

capacitance per phase; ii) charging current per phase. Assume complete 

transposition of the line.(08 Marks June 12) 

 

CO-3 A 

(b) Explain the ‘Ferranti effect’ in long transmission lines with the help of phasor 

diagram.  (04 Marks June 10) 

CO-3 U 

22. A 3 phase 50 Hz overhead transmission line 100 km long has the following  

constants: 

Resistance/km = 0.3Ω, reactance/km = 1.0Ω, susceptance/km = 6×10-6℧. The 

line voltage at the receiving end = 132kV. The transmission line is delivering 50 

MVA at 0.85p.f lag at the receiving end. Using T method, calculate: i) Send end 

current ii) Sending end line voltage iii) sending p.f. iv) voltage regulation v) 

transmission efficiency                          (10 Marks June 10) 

 

CO-3 A 

23. Discuss the nominal T model of a medium transmission line with appropriate circuit 

diagram and phasor diagram and hence obtain the expressions for regulation and 

ABCD constants for the same. (Dec14/jan15 10 Marks) 

CO-3 U 

24. A 3 phase 50 Hz overhead transmission line has the following constants: 

Resistance = 28Ω, inductive reactance = 63Ω, capacitive susceptance = 4×10-4 ℧. the 

load at the receiving end is 75MVA at 0.8pF lagging with 132kV between lines. 

Calculate: i)voltage; ii) current; iii) P>F at the sending end; iv) regulation and 

efficiency of the transmission for these load using nominal 𝜋 method.       (June 2016 

10Marks) 

CO-3 A 

      ASSIGNMENT 3 

 

25.(a) Write the factors affecting corona. Derive the expressions for critical disruptive 

voltage and visual voltage and power loss in corona.   (Dec2016 8 Marks 10 Marks 

Dec 12,08 Marks Jun/July 13, June 2017 4M) 

CO-4 R 

(b) Prove that in a single-core cable gmax/gmin =  D/d (06 Marks Dec12) CO-4 AN 

26.(a) With a neat diagram describe Murray loop test for the location of: i) earth fault ii) 

short circuit fault in underground cable. (06 Marks Dec 2012) 

CO-4 R 



(b) What are the methods of grading of cable? And also explain inter sheath grading 

of cable (08 Marks June 2012) 

CO-4 R 

27. A single core cable has a conductor of diameter 2.5cm and a sheath of inside 

diameter 6cm. Calculate the maximum stress. It is desired to reduce the maximum 

stress by using two inter sheath. Determine their best position, the maximum 

stress and voltages on each if the system voltage is 66kV, 3 phases.                                 

(08 Marks June 2012) 

CO-4 A 

28.(a) Mention the requirements of an underground cable. (04 Marks Dec 11) CO-4 R 

(b) Derive an expression for the insulation resistance of a single core cable.  

              (June 2016 6Marks 06 Marks Dec 11, Dec15/jan16 07 Marks) 

CO-4 AN 

29.(a) Derive the expression for the potential difference between core and Earth sheath 

in capacitance grading  (June 2019,   8 marks) 

CO-4 AN 

(b) Explain the phenomena of corona in overhead transmission (June 2019,  6  marks) CO-4 U 

30. Explain corona formation in overhead transmission in terms of   Vd   and Vv lines. 

and the factors affecting the corona power loss (June 2016 8Marks) 

CO-5 U 

31.(a) Derive an expression for uniformly loaded DC distributor fed at one end. 

(04 M Dec 12) 

CO-5 AN 

(b) A 2 wire dc distributor AB = 900m long is fed at A at 400 V and loads of 50A, 100A 

and 150A are tapped off from C,D and E which are at a distance of 200m, 500m 

and 800m from point A respectively. The distributor is also loaded uniformly at the 

rate of 0.5A/m. If the resistance of distributor per meter (go and return) is 

0.0001Ω. Calculate voltage at i) point B and ii) point D.          (08 Marks Dec 12) 

CO-5 A 

32.  The point B and D of a DC ring main ABCDE are linked through an interconnection. 

The supply is given at point A. The resistance of ground and return conductor of 

various sections are shown in fig. Calculate: i) Current in the interconnector; ii) 

voltage drop in the interconnection. (12 Marks June 12) 

 

 

 

CO-5 A 



 

 

  

33. Explain different methods to obtain 3 wire DC systems.   (10 Marks June 11) CO-5 U 

34.(a) Mention the different schemes of distribution system and explain both distribution 

system.  (Dec16 6Marks 06 Marks June 11) 

CO-5 R 

(b) Explain requirements of a good distribution system. (Dec16 4Marks 04 Marks June 

11,Dec13/Jan14, Dec15/jan16 05 Marks) 

CO-5 U 

35. A single phase distributor is shown in fig. The far end of the distributor has a load 

current of 80A and power factor 0.8 lagging at 220℧. the midpoint M of the 

distributor has a load current of 50A at power factor of 0.707 lagging with 

reference to voltage M. Calculate the sending end voltage and power factor.      (10 

Marks Dec 11) 

 

CO-5 A 

36.(a) Define i)reliability ii)availability iii)adequacy iv)security (June 2019, 8   marks) CO-5 R 

(b) Write a note on  

i)power quality 

ii) radial feeders 

iii)ring main feeders (June 2019,   5 marks) 

CO-5 U 
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DEPARTMENT OF ELECTRICAL & ELECTRONICS ENGINEERING 
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Subject: Electric Motors                                                 
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COURSE OUTCOMES (COs): At the end of the course students should be able to: 

CO-1: Explain the constructional features of DC Motors and Select a suitable drive for specific application. 

CO-2:Analyze and assess the performance characteristics of DC motors by conducting suitable tests and control the speed by  

             suitable method. 

Q.No. Questions COs 

1. (a) Derive the torque equation  of a D.C. motor. (04 Marks, June/July 2017) CO-1 

(b) What is a back e.m.f? explain its significance.  (04Marks June09/Dec11) CO-1 

2. (a) A 4 pole D.C. shunt takes 22 amp from 220 V supply. The armature and shunt field 

resistances  are  0.5Ω  and  100 Ω   respectively.   The   armature   is   lap   connected   

with 300 conductors if the  flux/pole  is 20 milli ώb, calculate the speed and the developed torque. (06 

Marks, June/July 2017) 

CO-1 

(b) With the help of relevant characteristic, explain why a series motor should never be stared at no load. 

(02 Marks,Dec.2013/Jan.2014) 

CO-2 

3.  A 220V DC Series Motor is running at a speed of 800rpm and draws 100 A. Calculate at what speed 

the motor will run when developing half the torque. Total resistance of the armature and field is 

0.1ohm. Assume that the magnetic circuit is unsaturated. (08 Marks, June/July 2018) 

CO2 

4. (a) Draw and explain various characteristics of a DC series motor.(4M, June/July 15) CO-2 

(b) Discuss the application of dc motor.(04Marks July 09) CO-1 

5.  Explain the methods of speed control as applied to DC shunt motor.(8M July 11) CO-2 

6. (a) With a neat sketch, explain the Ward-Leonard method of speed control of D.C. motor. (04 Marks, June/July 2017) CO-2 

(b) A 230 V, DC  shunt motor runs at 800 rpm and takes armature current of 50A.  Find resistance to be 

added to the field circuit to increase speed from 800 rpm to 1000 rpm at an armature   current of 80A. 

Assume flux  proportional  to field   current. Armature resistance = 0.15 Ω & field resistance = 250 

Ω. (4M, June/July 17) 

CO-2 

7. (a) Explain the operation of a three point starter with a neat sketch. (05   Marks, June/July 2017) CO-2 

(b) Describe the relative merits and demerits of Swinburne’s test. Why this test cannot be performed on 

series machine?(03 Marks jan15/july14) 

CO-2 

8.  A series motor having resistance of 1 between its terminals, drives a fan, the torque of which is 

proportional to the square of the speed. At 230 volts its speed. At 230 volts its speed is 300 rpm and 

takes 15 amperes current. The speed of the fan is to be raised to 375 rpm by applying voltage control. 

Estimate the supply voltage required?(8 Marks jan10) 

CO-2 



9.  What are the losses that occur in DC machines? Derive the conditions for maximum efficiency of a 

DC motor. (08 Marks,  June/July 2018) 

CO-1 

10.  Explain the characteristics of a DC shunt motor. (08 Marks, Dec.2017/Jan.2018) CO-1 

11.  Explain the power flow diagram of DC motor (08Marks, Dec.2017/Jan.2018) CO-2 

12.  Explain Swinburne’s test to predetermine the efficiency of a dc machine by computing mechanical 

losses. (08 Marks jan09) 

CO-2 

 Assignment -2  

1 Describe the Hopkinson’s test for two identical shunt motors indicating how the efficiency of 

each machine on full load is obtained.(08Marks jan10/jan15) 

CO-2 

2 The Hopkinson test on two shunt machine gave the following results for full load: 

Line current = 250V; Line current excluding field current = 50A 

Motor armature current =380A; Field current = 5A and 4.5 A 

Calculate the efficiency of each machine. Armature resistance of each machine 0.02. (10M 

Dec12) 

CO-2 

3 Explain retardation test on DC machine to predetermine the efficiency by determining story 

losses. Also determine moment of inertia.(10 M, June/July 2015) 

CO-2 

4(a) Briefly describe field’s test conducted on two similar dc series motors. (6M July14) CO-2 

4(b) Describe the relative merits and demerits of Swinburne’s test. Why this test cannot be performed 

on series machine?(06Marks jan15/july14) 

CO-2 

5 A test in two coupled similar tramway motors, with their fields connected in series gave the 

following results , when one machine acts as motor and other as generator.  

Motor: Armature current  = 56 A; Applied voltage across motor  terminals = 590V 

Voltage drop across field winding = 40V 

Generator: Armature current  = 44A, Armature voltage = 440V 

Field voltage drop = 40V; Resistance of each armature = 0.3  

Calculate the efficiency of motor and generator at this load. (8M Dec11) 

CO-2 

6 A retardation test is made on a separately excited dc machine as a motor. The induced voltage 

falls from 240V in 25 seconds on opening the armature circuit and in 6 seconds on suddenly 

changing the armature connection from supply to a load resistance which takes average current of 

10 A. Find the efficiency of the machine when running as a motor taking a current of 25A on a 

supply of 250V. The resistance of its armature is 0.3 ohm and that of its field winding is 200 

ohm.  (8M, May 2010) 

CO-2 

7(a) Explain working principle of 3 phase induction motor (04 Marks June 2014) CO-2 

7(b) Derive an expression for rotor copper losses in terms of slip & rotor input.(6M July 11) CO-2 



8 Explain how rotating magnetic field is produced in 3-phase induction motor with the help of flux 

diagram and vector diagram. (07 Marks, June-July 2011, 10Marks June-July 2009, 10Marks 

December 2011,08Marks  June 2012) 

CO-2 

9 Explain with neat sketches the construction of squirrel cage and slip ring induction motor.  

Mention the advantages and disadvantages of each type.(8M June-July 11) 

CO-3 

10 Draw the complete torque-slip characteristics of a 3f induction motor indicating all the regions 

and explain.      (08MarksDecember 2012) 

CO-3 

11 Derive the expression for the torque of an  induction motor and obtain the condition for  

maximum torque      (8Marks June 2014) 

CO-3 

12 A 400 V, 4 pole 3 phase, 50Hz. Star connected induction motor has a rotor resistance and 

reactance per phase equal to 0.0 IQ and 0.lΩ respectively. Determine: Starting torque; Slip at 

which maximum torque will occur Speed at which maximum torque will occur; Maximum 

torque;Full load torque if full load slip is 4% 

Assume ratio of stator to rotor turns as 4  (06 Marks, June/July 2017) 

CO-3 

 

 Assignment - 3  

13.  Draw the circle diagram from No-load and short circuit test of a 3-phase 14.92 kW, 400 V, 

6 pole induction motor with the following test data (line values): 

No-load: 400 V, ll A,  p.f. = 0.2;        S.C. test:  l00V, 25A, p.f, = 0.4 

Rotor copper loss at stand still is half the total copper loss. From the circle diagram, find: a. 

Line current; b. Slip; c. Efficiency; d. pf at full load;  e. maximum torque. (10M, June/July 

2017) 

CO-

3 

14.  Write the procedure of drawing the circle diagram. What information can be obtained from 

the circle diagram? (06 Marks, Dec.2017/Jan.2018) 

CO-

3 

15.  A 20HP, 400V, 50Hz, 3-ph star connected I.M has the following test data : 

No load test  :  400V, 9A, pf = 0.2 ;  Locked rotor test  : 200V, 50A, pf = 0.4 

Draw the circle diagram and determine i)Line current   ii) power factor at full load  iii) the maximum 

power output. Stator copper loss and rotor copper losses are divided equally in the blocked rotor 

test.                             (14Marks  June 2012) 

CO-

3 

16.  a. Explain with sketch deep-bar cage motor.  ( 05 Marks June/July 2015) CO-

4 

 b. Explain with neat diagram the blocked rotor test on an induction. (5M, Dec17/Jan18) CO-

3 

17. (

a) 

Starting from the fundamentals develop the equivalent circuit of three phase induction motor.                                                  

(05 Marks, June/July 2017) 

CO-

3 

5. (b) Explain  the  phenomenon      of                              cogging &  crawling in  a 3-ph Induction Motor. (5M, June/July 2017) CO-

3 

6.  Explain the necessity of a starter for 3-ph induction motor.  Name the different methods of starting 

a squirrel cage induction motor.  Explain star delta starter of 3-ph squirrel cage I.M with a suitable 

diagram.     (10M;  Dec09/Jan10) 

CO-

3 



7.  Explain any two methods of speed control of three phase cage type motors.(8M  Dec.14/Jan.15) CO-

4 

8.  Why single phase I.M is not self-starting?  Explain the double revolving field theory.                                                    

                                                                                                                      (10M, Dec 11) 

CO-

4 

9.  a. With connection diagram, explain the construction & working of single phase capacitor start I.M

                                    (06 Marks June 2012) 

CO-

4 

 b. With neat sketch , explain auto transformer starter.     ( 4M, June/July 2015) CO-

4 

10. Describe the construction working and applications of shaded pole IM. (5M, June/July17) CO-

4 

11. a) With neat sketches, explain the construction working principle of  split phase (5M July16) CO-

4 

 b) With the neat diagram, explain the construction of rotor of a double cage induction 

motor. (5M, Dec.2017/Jan.2018) 

CO-

4 

12. Explain the operation of a synchronous motor under constant excitation and varying load. (10 M, 

Dec.2017/Jan.2018) 

CO-

5 
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ACADEMIC YEAR 2020 – 21 

 

1st ASSIGNMENT 

 

Subject:    ELECTROMAGNETIC FIELD THEORY                    Class:  IV SEM B.E.            

Subject code: 18EE45                     Faculty: Gopal Chandra Sarkar 

COURSE OUTCOMES (COs): At the end of the course students should be able to: 

CO1: Ability to apply different coordinate systems to describe the concept of gradient, 

divergence and curl of a vector. 

CO2: Ability to apply Coulomb’s Law and Gauss Law for the evaluation of electric fields 

produced by different charge configurations. 

CO3: Ability to evaluate the energy and potential due to a system of charges. 

CO4: Ability to describe the behavior of electric field  and magnetic fields in different 

dielecrics / magnetic materials.   

CO5: Ability to assess time varying fields and propagation of waves in different media.  

Q.No. Questions Cos 

18. (a) 

(i)   If A =  3āx  + 3āy  - 5āz  , Find the unit vector of A . 

(ii)  Find the dot product of  A =  3āx  + 4āy  - 5āz   and  B = - 6āx  + 2āy + 4 āz 

                                                                                                           (Dec 17/Jan 18, 5M)     

CO-1 

1(b) 

Given two vector combinations  

A + B = 2āx  + 4āy  - 3 āz  and  A - B = 4āx  + āy  + 3 āz , Determine 

(i) A and B in vector form    (ii)  The X, Y and Z components of A vector 

(iii) Unit Vector of A                                                                    (Dec 18/Jan 19, 5M)     

CO-1 

2 

Given two vector combinations  

A + B = 2āx  + 3āy  - 3 āz  and  A - B = 4āx  + āy  + 3 āz , Determine 

 (i)  Dot product of A and B.     (ii)  Angle between A and B 

 (iii) Cross product of A and B  (iv)  Unit Vector perpendicular to the plane of A and B.                                               

(Dec 18/Jan 19, 10M)     

CO-1 

 3(a) 

 For two given vectors,  A = 6āx  + 2āy  + 6āz   and  B =  - 2āx  + 9āy - āz  

(i)  Show that vectors A and B are perpendicular to each other. 

(ii) Find  A × B,   Show that A × B = - (B × A)                               (June/July17, 6M)                           

CO-1 

3(b) 

Two points A and B have the following orientation: 

A(2.614, 7.369, -3.079) and B(3.162, 7.023, - 2.318) 

Check whether AB is a unit vector or not?                                         (June/July 18, 4M) 

CO-1 

4(a) 
With a neat sketch, derive the relationships between rectangular and cylindrical      

coordinates, both ways.                                                                       (June/July17, 5M)                                
CO-1 

4(b) 

Given two points  C(r = 4.4, ϕ = - 115°, z = 2) and D(x = - 3.1, y = 2.6, z = -3) 

(i) Find Cartesian coordinates of C. 

(ii) Find cylindrical coordinates of D 

(iii) The distance from C to D.                                                                         (5M)                                                                                                                                     

CO-1 

5 (a) 
With a neat sketch, derive the relationship between rectangular and spherical       

coordinates, both ways.                                                                                               (5M) 
CO-1 

5(b) 

Given two points, C(-3,2,1) and D(r = 5, Ɵ = 20°, ϕ = - 70°) 

(i) Find spherical coordinates of C. 

(ii) Find rectangular coordinates of D 

      (iii)      The distance from C to D.                                                  (June/July18, 5M)                           

CO-1 

6(a) 
Give the Cartesian components of vector field H =  20āp  - 10āq  + 3āz  at the point      P( 

x= 5, y = 2, z = -1)  
CO-1 



6(b) State and explain Coulomb’s law in vector form.                            (Dec14/Jan 15,  4M)                                                CO-2 

7(a) 

Given a charge Q1 = 100 µC at (-1, 1, -3)m and a charge Q2 = 100 µC at                      (3, 

1, 0)m,, both located in vacuum. Find  

(i) The force exerted on Q1. 

(ii)    Write the X, Y, Z components of the force on Q1.                      (June/July18, 5M) 

 

CO-2   

7(b) 

Determine the electric field intensity at a point ‘A’ located at a distance 0.3m and 0.4m 

respectively from charges Q1 and Q2 spaced 0.5m apart. Given Q1 = 1×10-9 and       Q2 

= 8 × 10-10 C.                                                                                (June/July18, 5M) 

CO-2 

8(a) 
A charge of 0.3 µC is located at A (25,-30, 15)cm and a second charge of 0.5µC is at    B(-

10,8,12)cm both in free space. Find electric field intensity at origin.                    (5M) 
CO-2   

8(b) 
Two point charges 20 nC  and – 20 nC are situated at (1,0,0)m and (0,1,0)m in free space. 

Determine electric field intensity at (0, 0, 1) m.                                (July 14, 5M)             
CO-2   

9(a) 
An infinite line charge density 20 nC/m is kept along x = 2 m and y = - 4 m. Find the 

electric field intensity at a point P (-2, -1, 4).                                                (Jan 18, 5M) 
CO-2   

9(b) 
State and explain Gauss’s law. List characteristics of Gaussian surface. 

                                                                                                             (June/July 16, 5M) 
CO-2   

10(a) 
If D = 9x3 āx  + 5y2 āy  + 2z āz c/m2 , find the charge density at the point(1, 5, 9)m.                                                 
(June/July18, 4M) 

CO-2   

10(b) 
If D = (2y2z – 8xy) āx + ( 4xyz – 4x2) āy  + (2xy2 – 4z) āz. Determine div of D at               P(1, 

-2, 3)                                                                                             (June/July18, 6M) 
CO-2   

11 Derive Maxwell’s first equation in electrostatics.                         (Dec 15/ Jan 16, 10M) CO-2   

12 State and prove Gaussian Divergence theorem.                                (June/July 19, 10M) CO-2 

     

2nd ASSIGNMENT 

 
Q.No. Questions Cos 

13(a) 

Determine the work done in carrying a charge of 2 C from B(1,0,1) to A(0.8, 0.6, 1) in 

an electric field E =  y  āx  +  x  āy  + 2  āz   V/m along the path y = - 3(x – 1), z = 1. 

                                                                                                                       (Jan 14, 5M) 

CO-3 

 13(b) 

Determine the work done in carrying a charge of – 20 µC from origin to P (4, 2, 0) in the 

electric field E =  2(x + 4y) āx +  8x āy  V/m  along the parabola x2 = 8y . 

                                                                                                                        (Feb10, 5M)                           

CO-3 

 14(a) 

Derive the relation between electric field intensity and electric potential. OR… Show 

that the electric field intensity (E) can be expressed as negative gradient of scalar 

potential. OR…Prove that E = - del V                                                (June/July16, 5M) 
CO-3 

14(b) 
Find the electric field strength at the point (1, 2, -1) given the potential                          V 

= 3x2y + 2yz2 + 3xyz.                                                                      (June/July 18, 5M)       
CO-3 

 

15(a) 

Calculate the numerical value of V and ρv  in free space if V = 4yz/(x2 + 1) at P(1,2,3). 

                                                                                                           (Dec 18/Jan 19, 5M) 
 

CO-3 

 15(b) 
Prove that the potential at a point P due to a charge disc at a distance ‘r’ is Q/ (4πε0r) V. 

                                                                                                             (June/July 18, 5M) 
CO-3 

16 

Potential is given by V = 2(x + 1)2 (y + 2)2 (z + 3)2 volts in free space. At a point      P(2, 

-1, 4), calculate (i) Potential (V) (ii)  Electric Field Intensity (E)  (iii) Electric Flux 

Density (D)   (iv) Volume Charge Density (ρv)                                          (Jan 16, 10M) 

CO-3 

17(a) 

If the potential field V is given by V = 100(x2 – y2), find V, E at a point (2, -1, 3) and the 

equation representing the locus of all points having a potential of 300 volts. 

                                                                                                                      (Aug 04, 5M) 

CO-3 

17(b) 

A parallel plate capacitor of 8.0 nF has an area of 1.51 m2 and separation of 10 mm. What 

separation would be required to obtain 10 nF capacitance between the plates? 

                                                                                                             (June/July 17, 5M) 

CO-4 

18(a) 
Derive, one by one, an expression for capacitance of a parallel plate capacitor  

 
CO-4   



(i) With a dielectric interface (εr1 and εr2) normal to the conducting plates. 

(ii) With a dielectric interface (εr1 and εr2) parallel to the conducting plates. 

                                                                                               (June/July 17, 5M) 

18(b) 

A parallel plate capacitor with an area of 0.3 m2 and separation 5.5 mm contains three 

dielectrics normal to the conducting plates. If, 

                   εr1 = 3 and  d1 = 1.0  mm 

                   εr2 = 4 and d2 = 2.0  mm 

                   εr3 = 6 and d3 = 2.5  mm.      Find its capacitance.                                  (5M) 

 

CO-4 

19(a) 

A parallel plate capacitor contains three dielectrics . If, 

                   ε1  = 1 and  d1 = 0.4  mm 

                   ε2 = 2 and d2 = 0.6  mm 

                   ε3 = 1 and d3 = 2.5  mm.   

and the area of cross-section is 20 cm2. Find its capacitance.            (June/July 18, 5M) 

CO-4   

19(b) Obtain the boundary conditions at the interface of two dielectrics.           (July 16, 5M) CO-4   

20(a) Derive current continuity equation with usual notation.                   (Dec 18/Jan 19, 5M) CO-3   

20(b) 

Determine the capacitance of a capacitor consisting of two parallel plates 30 cm × 30 cm 

surface area separated by 5 mm in air. What is the total energy stored by the capacitor if 

the capacitor is charged to a potential difference of 500V? What is the energy density?                                                                                   

(June/July 18, 5M) 

CO-4   

21(a) Derive Poisson’s and Laplace’s equations.                                         (June/July 18, 4M) CO-3   

21(b) Write Laplace’s equations in all coordinate systems.                         (June/July 18, 2M)                                              CO-3   

21(c) 
Verify the potential field as given satisfies the Laplace’s equation or not? 

                                      V = 2x2 – 3y2 + z2                                         (June/July 16, 4M) 
 

22(a) 
Given the vector field E = (12yx2 – 6z2x) āx + (4x3 + 18zy2) āy + (6y3 -6zx2) āz .  

Check for Laplace’s field.                                                                   (June/July 18, 5M)                                              
CO-3   

22(b) 
A potential field is given by V = x2yz +Ay3z volts, determine A such that V satisfies 

Laplace’s equation and hence find electric field E at point (2, 1,-1). (June/July 16, 5M)                                              
CO-3 

23(a) State and prove Uniqueness theorem.                                                          (July 14, 6M) CO-3   

23(b) State Biot-Savart’s law, Ampere’s law and Stoke’s theorem.                     (July 14, 4M) CO-4 

24(a) 
Verify whether the vector field F = y2z āx + z2x āy + x2y āz   is irrotational or solenoidal.                                                                                                

[June/July 18, 5M]                                                      
CO-4 

24(b) 

A single turn coil of 50 m in diameter carries a current of 28 × 104 A. Determine magnetic 

field intensity H at a point on the axis of the coil and 100 m away from the coil. The µr 

of free space is unity.                                                       (June/July 18, 5M)                                                                                           

CO-4 

 

 

3rd ASSIGNMENT 

 
Q.No. Questions COs 

    25(a) 
Calculate the value of the vector current density at point P (2, 3, 4) if H = x2z āy – y2x āz 

                                                                                                             [June/July 11, 5M]                                                                                                               
CO-4 

25(b) 
Derive an expression for magnetic field intensity at a point due to an infinite long straight 

conductor carrying a current of I Amps along z-axis.           [June/July 17, 5M]                                                                                                               
CO-4 

26(a) 
Distinguish between scalar magnetic potential and vector magnetic potential.   

                                                                                                          [Dec 18/Jan 19,  5M]                                                             
CO-4 

26(b) Obtain the the expression of energy stored in a magnetic field.         [June/July 18, 5M] CO-4 

27(a) 

At a point P(x, y, z), the components of vector magnetic potential A are given as, 

Ax = 4x + 3y + 2z,    Ay = 5x + 6y + 3z,   Az = 2x + 3y + 5z. Determine magnetic flux 

density B at point P and state its nature.                                             [June/July 15, 5M]                                                                                                                                                                                               

CO-4 

27(b) 
Given the vector magnetic potential A =  x2 āx  + 2yz āy  + (- x2 ) āz , find the magnetic 

flux density B.                                                                                    [June/July 16, 5M]                                                                                                                 
CO-4 

28(a) Derive Lorentz force equation and mention the applications of its solution. CO-4 



                                                                                                             [June/July 18, 5M] 

28(b) 

A point charge Q = 18 nC has a velocity of 5 × 106 m/s in the direction of                      āv 

= 0.6 āx + 0.75 āy  + 0.3 āz . Calculate the magnitude of the vector force exerted on the 

moving particle by the field. 

(i) B =  - 3 āx + 4 āy  + 6 āz  mT                                                         

(ii) E =  - 3 āx + 4 āy  + 6 āz  KV/m 

(iii) Both B and E acting together.                                         [Dec 15/Jan 16, 5M] 

CO-4 

29(a) 
Derive an expression for the force on a differential current element placed in a magnetic 

field.                                                                                                  [Dec 15/Jan 16, 5M] 
CO-4 

29(b) 

Calculate the inductance of a 10 m long co-axial cable filled with a material for which εr 

= 18, σ = 0, µr = 80. The internal and external diameters of the cables are 1mm and   4 

mm respectively.                                                                              [June/July 18, 5M] 

CO-4 

30(a) 
Derive an expression for the force between differential current elements placed in a 

magnetic field.                                                                                     [June/July 17, 5M]                                                                                
CO-4 

30(b) 
Derive the boundary conditions at the boundary between two magnetic media of different 

permeabilities.                                                                      [June/July 18, 5M] 
CO-4 

31(a) Derive the expression of inductance of a torroid.                               [June/July 19, 5M]                                                                          

31(b) 

 

Calculate the inductance of a 10 m length of co-axial cable filled with a material for 

which µr = 80 and radii of inner and outer conductors are 1 mm and 4 mm respectively.                                                                                

[June/July 17, 5M] 

CO-4 

32(a) 

The z = 0 plane marks the boundary between two magnetic medium. Medium 1 is the 

region z > 0 and Medium 2 is the region z < 0. The magnetic flux density in the medium 

is, B1 = 1.5 āx + 0.8 āy  + 0.6 āz mT. Find: 

 

(i) The magnetic flux density in medium-2. 

(ii) Angle between the magnetic flux density and the boundary between two 

magnetic medium. Assume µr1 = 3 and µr2 = 4.                [June/July 17, 5M]                                                                                

CO-4 

32(b) 

(i) Derive expression for inductance of a solenoid. 

 

(ii) A solenoid with air core has 2000 turns and a length of 500 mm. Core radius 

is 40 mm. Find its self inductance.                                   [June/July 17, 5M]                                                                                

CO-4 

33(a) 
Find the maximum torque on an 85 turn rectangular coil 0.2 m by 0.3 m carrying a current 

2A in a field B = 6.5 J.                                                            [June/July 18, 5M] 
 

33(b) State and explain Poynting theorem with derivation.                         [June/July 18, 5M]  

34(a) (i) What is SWR? Write an expression on it. 

 

(ii) What is skin depth or depth of penetration? Hence, explain skin effect. Draw 

necessary sketch and write necessary expressions.           [June/July 17, 5M]                                                                                   

CO-5 

34(b) A 15 GHz plane wave is travelling in a perfect dielectric medium has an amplitude of E  

as E0 = 20 V/m. Find: 

(i) Intrinsic impedance. 

(ii) Phase constant. 

(iii) Propagation constant. 

(iv) Wave velocity (Phase velocity). 

(v) Wavelength. 

(vi) Magnetic field intensity. 

           Given εr = 2 and µr = 5.                                                            [June/July 17, 5M]                                                                                

CO-5 

35(a) A plane  wave propagating through a medium with εr = 8, µr = 2 has  

E = 0.5 Sin (108 – βz) āx V/m. Determine:                                      

(i) Phase constant. 

(ii) Wave impedance. 

(iii) Wave velocity. 

(iv) Magnetic field intensity.                    [May 06, 5M]                                                                                

CO-5 

35(b) (i)    Write Maxwell’s equations in point form and integral form.     CO-5 



 

(ii)     A uniform plane wave Ey = 10 sin(2π108t – βx) is travelling in x-direction in free 

space. Find the phase constant, phase velocity and the expression for Hz.                

Assume Ez = 0 = Hy.                                                                       [June/July 18, 5M]                                                                                

36(a) Determine the propagation constant at 500KHz for a medium in which εr = 15, σ = 0,  

µr = 1. At which velocity will an electromagnetic wave travel in this medium?   

                                                                                                             [June/July 18, 5M]                                                                                

CO-5 

36(b) Starting from Maxwell’s equations obtain the general wave equations in electric and 

magnetic fields.                                                                                   [June/July 17, 5M]                                                                                
CO-5 
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Subject:OPERATIONAL AMPLIFIERS AND LINEAR IC ’S            Class:  IV SEM ,EEE,B.E.   

Subject code: 18EE46                       Faculty: MANASA S 

 

COURSE OUTCOMES 

At the end of the course the Student will be able to: 

COs Description 

CO 1 Describe the characteristics of ideal and practical operational amplifier. 

CO 2 Design filters and signal generators using linear ICs. 

CO 3 Demonstrate the application of Linear ICs, Phase Locked Loops(PLL’s) and Timers. 

CO 4 Analyze voltage regulators for given specification using op-amp and IC voltage regulators. 

CO 5 
Simulate the applications of  Linear IC’s using Phase Locked Loops(PLL’s) and Timers using 

Multisim Software tool 
 

Cognitive Levels: R-Remember, U-Understand, A-Apply, An-Analyze 

Q.No. Questions CL COs 

 ASSIGNMENT 1   

 MODULE 1   

1 a  Draw the block diagram of OpAmp and explain [Jan 2018, 6M]  R/U CO1 

1 b  Discuss the Ideal characteristics of an OPAMP [July 2018, 4M] U CO1 

2 a Define and explain the following termsi) Input bias current (ii) Input offset current 

(iii) CMRR, iv) input offset voltage [2017 sch, July 2019,  6M] 

U CO1 

2 b Consider an amplifier circuit using Opamp with voltage series feedback. Derive an 

expression for the exact closed loop gain and input impedance of the circuit with 

feedback. [July 2019 , 6M] 

A CO1 

3 a With a circuit of 3-input summing amplifier in inverting mode, derive an expression 

for output interms of input voltages. Indicate under which condition circuit can be used 

as averaging circuit. [July 2019 , 5M] 

A CO1 

3 b Draw and explain the operation of peaking amplifier. [July 2018, 6M] U CO1 

4  For the non-inv amplifier configuration, obtain the expressions for closed loop gain Af 

from basic concepts, show that difference input voltage is zero ideally and hence gain 

Af from this concept and input resistance Rif from feedback.[Jun/July17,10M] 

A CO1 

5 a Design a capacitor coupled inverting amplifier to operate with a +20V supply. The 

minimum input signal level is 50mV, the voltage gain is to be 68, the load resistance 

is 500Ω, the lowest cutoff frequency is to be 200KHz. Use a 741 op-amp with 

maximum input bias current IBmax = 500nA.[jan-09, 6M] 

An CO1 

5 b For the non-inverting ac amplifier using single supply Ria=50Ω=R0, Ci=C1=0.1µF, 

R1= R2= R3 = 100KΩ, RF=1MΩ, Vcc=+15V, gain Af=11, uGB=1MHz.Calculate 

bandwidth of amplifier and maximum output voltage swing. Draw the circuit diagram

  [Jun/July17, 6M] 

A CO1 



6 a Derive the expression for gain, input resistance and output resistance of a voltage shunt 

feedback amplifier.[8M] 

A CO1 

6 b Write a neat circuit of capacitor coupled high Zin voltage follower. Obtain the 

expression for input impedance of the circuit and write design equations. [July 2019 , 

6M] 

A CO1 

7 What is an instrumentation amplifier? For instrumentation amplifier using Transducer 

Bridge obtain an expression for output voltage Vo in terms of change in resistance ΔR 

of the transducer. Draw the circuit diagram.  Jun/July17,10M] [July 2018, 8M] 

U CO1 

 MODULE 2   

8 a Derive expression for gain and phase angle of first-order low-pass Butterworth filter.  

Draw the frequency response curve. Explain its operation[jan-2010, jan-2013, 8M, 

10M] [Jan 2018, 6M] 

A CO2 

8 b Design second order Low pass filter for a cut0ff frequency of 100Hz with capacitor 

selected as 0.1uF and draw the circuit diagram. [July 2018, 5M] 

An CO2 

9 a Derive the expression for the phase shift produced by an All Pass filter. [July 2018, 

6M] 

 

A 

CO2 

9 b Explain the working of notch filter. Draw its frequency response. State its common 

application.        [July 17,05M]  

  

10 With a neat circuit diagram, explain working of I order high pass filter and draw its 

typical frequency response curve. [2017 sch, July 2019,  10M] 

U CO2 

11 a Design a wide band pass filter with fL=200Hz, f0=1KHz and pass band gain of 4. 

Assume capacitor values of high pass and low pass sections as 0.05uF and 0.01uF 

respectively. Also calculate Q-factor, bandwidth and center frequency. [2017 sch, 

July 2019,  7M] [July 17,06M] 

A CO2 

11 b Explain the following terms with a suitable diagram as applied to active filters: 

a) Figure of merit 

b) Bandwidth 

c) Centre frequency and 

d) Narrow band and wide band. [dec-2011, 4M] 

U CO2 

12 a With a circuit and frequency response curve, explain multistage wide band reject 

filter using highpass, lowpass and summing amplifier. Design the same to have 

f1=400Hz and f2=2KHz and passband gain of 2. [July 2019 , 9M] 

A CO2 

12 b A first order low pass filter has cut-off frequency of 1KHz the resistance value 

designed is 15.6ohms. Calculate the new value of the resistance if the cut-off 

frequency is to be changed to 1.6 Hz. Assume capacitor value as constant. [2017 sch, 

July 2019,  4M] 

A CO2 

 ASSIGNMENT 2   

 MODULE 2   

13 a With a neat diagram explain the operation of a voltage follower regulator using 

Opamp. [July 2018, 6M] 

U CO4 

13 b Explain the following performance parameters of Voltage regulator (i) Line 

Regulation (ii) Load Regulation (iii) Ripple Rejection. [July 2018, 5M] [2017 sch, 

July 2019,  6M] 

U CO4 

14 a Show how a voltage regulator should be modified to produce on output voltage 

greater than the reference voltage. Also show how the output voltage can be made 

adjustable. [jan-09, jan-13, 6M]  

 

A 

CO4 

14 b With a neat circuit diagram, explain the operation of a precision voltage regulator. 

        dec2013/jan2014, 6M 

U CO4 



15 a Briefly explain with the help of schematic diagram the working of LM317 IC 

Regulator [July 2018, 6M] [July 2019 , 5M] 

 CO4 

15 b Design a voltage follower type regulator circuit using 741 Opamp and Zener of 12 V 

with Iz=25mA to meet the following (i) Output voltage of 12 V (ii) Maximum load 

current =50mA. [July 2019 , 5M] 

A CO4 

 MODULE 3   

16 Draw and Extract triangular wave using square wave generator and integrator 

method. Draw the required waveforms. [July 2018, 10M] 

An CO2 

17 a With a neat circuit diagram explain Sawtooth wave Oscillator [2017 sch, July 2019,  

6 M] 

U  

CO2 

17 b State the bark hausen criteria and explain how it is fulfilled in the R-C phase shift 

oscillator. Write the equation for oscillation frequency in a RC phase shift oscillator. 

Design thr same using ±12 V supply, for an output frequency of 3.5KHz using 741 

opamp. [July 2019 , 6M][jan-09, jan-10,july-2011, 6M, 8M] 

 

U 

CO2 

18 a Draw the circuit of a wein bridge oscillator. Sketch the output and feedback voltage 

waveform and explain the circuit operation. [jan-09, 6M] 

A CO2 

18 b Using a BIFET op-amp with a supply of ±12V, design a wein bridge oscillator to 

have an output frequency of 20KHz. [dec-2010, dec-2011, june-2010, 5M, 

4MJune/July-16,4M] 

A CO2 

19 a With a circuit, explain how signal generator outputs (amplitude and DC levels) are 

controlled. [July 2019 , 4M] 

 

U 

CO2 

19 b With a neat circuit diagram and waveforms explain the operation of inverting Schmitt 

Trigger circuit with different LTP and UTP. . [July 2018, 6M] 

A CO3 

20 a Explain the oscillator amplitude stabilization with necessary figures. [Jan 2018, 8M] U CO3 

20 b Explain the working of voltage converter with grounded load           [July 17,04M] U CO3 

21 a Design a non inverting Schmitt trigger circuit to have UTP=+3V and LTP=-5V. Use 

741 Opamp with Vcc=±15V. . [Jan 2018, 8M] 

An 

 

CO3 

21 b A capacitor-coupled zero-crossing detector is to handle a 1KHz square wave input 

with a peak to peak amplitude of 6V. Design a capacitor-coupled zero-crossing 

detector using a 741 op-amp with a ±12V supply. (For 741, IBmax=100µA). [dec-

2011, 6M] 

A CO3 

22 a  Explain the working of an inverting voltage comparator circuit. Draw the input 

output waveforms when ‘Vref’ is positive and negative. [2017 sch, July 2019, 6 M] 

 

U/A 

CO3 

22 b Draw the circuit diagram of an op-amp monostablemultivibrator. Show the voltage 

waveforms throughout the circuit and explain its operation. [june-2010, july-08, 7M, 

10M] 

A CO3 

 MODULE 4   

23 a Explain the working of a two output precision half wave rectifier. Sketch the input and 

output waveforms. [Dec-2010, 8M] 

U CO3 

23 b With the help of circuit and waveform, explain negative precision clamping circuit. 

[July 2019 , 4M] 

U CO3 

24 a Design a precision full wave rectifier to produve 2V peak output from sinewave input 

of peak value 0.5V and frequency of 1MHZ, Use 741 opamp with ±12V supply. [2017 

sch, July 2019,  6M] 

An CO3 

 

24 b 

Design an adjustable peak clipping circuit using an inverting op-amp to clip at 

approximately ± (3V to 5V). The circuit is to have unity voltage gain before clipping. 

Choose IBmax=50nA. [jan-10, 6M] 

An CO3 



 ASSIGNMENT 3   

 MODULE 4   

25 Draw and explain circuit of peak detector. Draw the waveforms.[July-2017, 6M] U CO3 

 Using bi polar opampdesign a precision clipping circuit to clip a 100 KHz sine wave 

at a ±3V level.(dec-13/jan-14, 6M) 

A CO3 

26 a Discuss the holding time and acquisition time for a sample and hold circuit and write 

the equation for determining the capacitor size and the minimum acquisition time. 

[Dec-2010, 6M] 

 

U 

CO3 

 

 

26 b 

Draw an op-amp sample and hold circuit. Sketch the signal, control and output voltage 

waveforms. Explain the operation of the circuit. [Dec-11, dec-09, july-08, july-2011, 

7M, 8M, 6M, dec-13/jan-14, 6M] 

A CO3 

27 a Explain the working of R-2R ladder DAC. Assume the binary input is 001. [July-2017, 

5M] 

U CO3 

27 b An 8 bit DAC has an output voltage range of 0-2.55 V. Define the resolution in at least 

2 ways        [July-2017, 05M] 

 

A 

CO3 

28 a With the help of block diagram, explain successive approximation ADC. [July 2019 , 

5M] 

 

U 

CO3 

28 b With the help of block diagram and waveform, explain dual slope ADC [July 2019 , 

5M]  

 

U 

CO3 

29 a Explain the working principle of linear RAMP analog to digital converter. [2017 sch, 

July 2019,  6M] 

U CO3 

29 b Digital input for a 4-bit DAC is 0110. Calculate its analog equivalent output voltage. 

[2017 sch, July 2019,  4M] 

A CO3 

 MODULE-5    

30 A What is Phase locked loop? Explain the working of the building blocks of PLL. [July 

2018, 6M] [dec-2011,dec-09, dec-2012, 6M, 

R/U CO3 

30 B List any four applications of phase locked loop principle. [june-10, 4M] R CO3 

31 a Define the terms related to PLL. (i) Lock ranGe (ii) Capture range (iii) Pull in time (iv) 

Tracking range. [2017 sch, July 2019,  4M] 

R CO3 

31 b Interpret how XOR gates can be used as phase detector in PLL [2017 sch, July 2019,  

6M] 

An CO3 

32 a Write the pin diagram and block diagram og IC565 PLL [July 2019 , 4M] R CO3 

32 b Examine how PLL IC 565 can be used as frequency multiplier and frequency 

synthesizer [July 2018, 8M] 

An CO3 

33 a A PLL system with 105KHz input as VCO with 100KHz free running frequency and 

sensitivity of 3.3KHz/V. Phase detector has sensitivity of 0.68V/rad and amplifier gain 

of 5. Calculate (i) Loop gain (ii) Phase difference (iii) Static error voltage (iv) Tracking 

range. [2017 sch, July 2019, 7 M] 

 

A 
CO3 

33 b Mention the features of IC555 Timer. [July 2019 , 4M] R CO3 

34 With a neat diagram, explain the internal architecture of IC555 timer. [2017 sch, July 

2019,  10M] 

U CO3 

35 Illustrate how IC 555 Timer can be realized as monostable multivibrator. draw the 

circuit waveforms and explain its operation. [2017 sch, July 2019,  7M] [July 2019 , 

6M] 

A CO3 

36 a Demonstrate how OpAmp circuit can operate as Astable multivibrator. [Jan 2018, 

8M] 

A CO3 

36 Design an Astable multivibrator having an output frequency of 10KHZ with a duty 

cucle of 25% using IC 555. Use C-0.01uF. [July 2018, 8M] 

An CO3 

 



 


