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OBJECTIVES 
 
To meet the challenge of ensuring excellence in engineering education, the issue of quality 
needs to be addressed, debated and taken forward in a systematic manner. Accreditation is the 
principal means of quality assurance in higher education. The major emphasis of accreditation 
process is to measure the outcomes of the program that is being accredited.  
 
In line with this, Faculty of Institute of Marri Laxman Reddy Institute of Technology and 
Management, Hyderabad has taken a lead in incorporating philosophy of outcome based 
education in the process of problem solving and career development. So, all students of the 
institute should understand the depth and approach of course to be taught through this 
question bank, which will enhance learner’s learning process.  
    

GROUP - A   (SHORT ANSWER QUESTIONS) 
 

S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

UNIT-I 
PN JUNCTION DIODE 

1. Define Electronic Device?  Remember E 

2. What is Cut-in Voltage?  Remember E 

3. Define Biasing? Remember E 

4. Explain about Forward Bias of a diode?  Remember E 

5. Explain about Reverse Bias of a diode?  Remember E 

6. Define Static Resistance?  Understand E 

7. Define Dynamic Resistance?  Understand E 

8. Explain Diffusion Process. Understand E 

9. Draw the VI Characteristics of a PN Diode? Understand E 

10. Explain Avalanche Breakdown? Understand E 

11. Explain Zener Breakdown? Understand E 
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S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

12. What Is Carrier Multiplication? Understand E 

13. Draw the VI Characteristics of a SCR? Understand E 

14. Draw the Reverse Bias Characteristics of a Zener Diode? Remember E 

15. Write the Applications of a Varactor Diode and Zener Diode? Remember E 

16. Write the Applications of a Photo Diode and Tunnel Diode? Remember E 

17. Distinguish between ideal diode and practical diode? Remember E 

18. Explain Diffusion Capacitance. Understand E 

19. Explain Transition Capacitance. Understand E 

20. Applications of PN diode?   

UNIT-II 
RECTIFIERS AND FILTERS 

1. What is mean by a rectifier? Understand H 

2. What is mean by a filter? Remember H 

3. Explain Half Wave Rectifier? Understand H 

4. Explain Full Wave Rectifier? Remember H 

5. Define Ripple Factor and give its equation for Half Wave Rectifier 
(HWR)? 

Understand H 

6. Define Ripple Factor and give its equation for Full Wave Rectifier 
(FWR)? 

Understand H 

7. Define Efficiency and what is the value of efficiency for HWR?  Understand H 

8. Define Efficiency and what is the value of efficiency for FWR? Understand H 

9. Define Transformer Utilization Factor (TUF) and what is the value of 
efficiency for FWR? 

 H 

10. Define Transformer Utilization Factor (TUF) and what is the value of 
efficiency for HWR? 

Understand H 

11. Explain Inductor Filter and give its ripple factor for FWR? Understand H 

12. Explain Capacitor Filter and give its ripple factor for FWR? Understand H 

13. Explain LC Filter and give its ripple factor for FWR? Understand H 

14. Explain CLC Filter and give its ripple factor for FWR? Understand H 

15. Calculate the value of Inductance to use in a Inductor Filter 
connected to a FWR operating at 60hz to provide a DC output with 
4% Ripple Factor for a load of 100Ω. 

Evaluate H 

16. Calculate the value of capacitance to use in a Capacitor Filter 
connected to a FWR operating at 400Hz, if Ripple Factor is 10% for a 
load of 500Ω 

Evaluate H 

17. What is the property of a Capacitor and Inductor? Understand H 

18. Define Pulsating DC? Understand H 

19. Compare HWR and FWR? Understand H 

20. Explain Regulated Power Supply? Understand H 

UNIT-III 
BIPOLAR JUNCTION TRANSISTOR AND UJT 

1. What is a Bipolar Junction Transistor? How are its terminals named?  Understand G 

2. What are the different configurations of BJT? Remember G 

3. Explain the operation of NPN and PNP transistors. Understand G 

4. Compare CE,CB and CC Configurations.  Remember G 

5. Derive the Relation between α and β .Evaluate G 

6. Explain Early effect and its construction.  Understand G 

7. What is the relation between IB , IE , IC in CB configuration. Understand G 
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S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

8. What are the Regions exists in a BJT?  Evaluate G 

9. Explain Transistor as an Amplifier?  Evaluate G 

10. Explain breakdown Mechanisms in a BJT? Analyze G 
 

 

 

GROUP - II   (LONG ANSWER QUESTIONS) 
 

S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

UNIT-I 
PN JUNCTION DIODE 

1. Explain about semiconductors, insulators and metals with neat 
sketches. 

Understand E 

2. Der Derive the expression for diode current equation? Remember 
 

E 

3. The current of Ge diode is 100µA at a voltage of -1V at room 
temperature. Determine the magnitude of the current for the 
voltage of 0.2V at room temperature. 
 

 
Evaluate  

E 

4. Wh  What is is p-n junction? Explain the formation of depletion 

region in unbiased p-n diode. Explain the operation of reverse 

biased diode. 

Remember 
 

E 

5. Explain about varactor diode and give its applications. Write a 
short notes on temperature dependence of diode 
characteristics. 

Evaluate 
 

E 

6. Define the static and dynamic resistances of diode. A silicon 
diode has a saturation current of 7.5μA at room temperature 
300K. Calculate the saturation current at 400K. 

 
Understand 
 

E 

7. Describe the Energy band structure and V-I characteristics of a 
tunnel diode. 

Understand E 

8. Explain the principle of operation of a photo-diode. And also 
explain the characteristics of Zener diode. 

Evaluate E 

9. Determine the order and the poles of type 1 low pass cheby shev 
filter that has a 1 dB ripple in the passband and passband frequency 
Ωp =1000π and a stopband of frequency of 2000π and an 
attenuation of 40dB or more.  

Understand E 

10. For   Explain the given specifications Briefly discuss about Avalanche 

breakdown and Zener breakdown. 

Understand E 

11. Der   Derive an expression for total diode current starting from 

Boltzmann relationship in terms of the applied voltage. 

Understand E 

12. The current of Ge diode is 100µA at a voltage of -1V at room 
temperature. Determine the magnitude of the current for the 

Evaluate E 
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S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

voltage of 0.2V at room temperature. 
 

13. Exp Explain The Reverse Biased characteristics of Zener Diode? And 

also Define the following terms for a PN Diode. 

  i). Energy Gap(EG)   ii). Fermi Level 

  iii). Cut-In Voltage. 

Understand E 

14. D      Derive the expression for transition capacitance, CT of PN 

diode? 

Understand E 

15. Derive the expression for transition capacitance, CD of PN 

diode? 

Understand E 

16. Explain the VI characteristics of a SCR with neat sketches. Understand E 

17. Explain the characteristics of Zener diode. Understand E 

18. For a Ge Diode carrying 10mA the required forward bias is 

about 0.2V. Estimate the reverse saturation current for the 

current of 1mA. 

Evaluate E 

19. Explain the operation of a Photo Diode with neat sketches and 

also discuss its applications. 

Understand E 

20. Briefly discuss about Avalanche breakdown and Zener 

breakdown. Distinguish between avalanche breakdown and 

Zener breakdown. 

Understand E 

UNIT-II 
RECTIFIERS AND FILTERS 

1. With reference to the Half Wave and Full Wave Rectifiers , explain 
the following terms: 

i) Ripple Factor ii) Efficiency iii) Peak Inverse Voltage 

Understand 
 

H 

2. What is Half Wave Rectifier? Explain its operation Half Wave 
Rectifier. 

Remember 
 

H 

3. What is Full Wave Rectifier? Explain its operation Full Wave 
Rectifier. 

Understand H 

4. Explain the operation of a Full Wave Bridge Rectifier. Remember 
 

H 

5. Compare Half Wave, Full Wave and Bridge Rectifiers. Evaluate H 

6. Derive the Equation of DC or Average value of the voltage and rms 
value of the voltage of a Full Wave Rectifier. 

 
Understand 
 
 

H 
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S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

7. What is the need for filters in Power Supplies? Explain the operation 
of a Inductor filter. Find its ripple factor. 

 
Understand 
 

H 

8. What is the need for filters in Power Supplies? Explain the operation 
of a Capacitor filter. Find its ripple factor. 

Understand 
 

H 

9. Explain Zener diode as a Voltage Regulator. Understand 
 

H 

10. Compare the Performance of Inductive, LC and CLC Filters.  Understand 
 

H 

11. Compare the Performance of Half Wave, Full Wave and Bridge 
Rectifiers. 

Understand 
 

H 

12. What is the need for filters in Power Supplies? Explain the operation 
of a CLC filter. Find its ripple factor. 

Understand 
 

H 

13. Calculate the value of capacitance to use in a Capacitor Filter 
connected to a FWR operating at 50Hz, if Ripple Factor is 4% for a 
load of 200Ω 

Evaluate H 

14. A HWR circuit supplies 100mA DC to a 250Ω LOAD. Find the DC 
Output voltage, PIV and the V for the transformer supplying the 
rectifier. 

Evaluate H 

15. A FWR circuit supplies 100mA DC to a 250Ω LOAD. Find the DC 
Output voltage, PIV and the V for the transformer supplying the 
rectifier. 

Evaluate H 

16. With reference to the Half Wave and Full Wave Rectifiers , explain 
the following terms: 
Ripple Factor ii) Efficiency iii) Peak Inverse Voltage 

Understand H 

17. What is the need for filters in Power Supplies? Explain the operation 
of a Inductor-Capacitor (LC) filter. Find its ripple factor. 

Understand H 

18. Calculate the value of Inductance to use in a Inductive Filter 
connected to a FWR operating at 60Hz, if Ripple Factor is 5% for a 
load of 50Ω 

Evaluate H 

19. What is the need for filters in Power Supplies? Explain the operation 
of a Inductor filter. Find its ripple factor. 

Understand H 

20. Calculate the value of capacitance to use in a Capacitor Filter 
connected to a FWR operating at 50Hz, if Ripple Factor is 4% for a 
load of 200Ω 

Evaluate H 

UNIT-III 
BIPOLAR JUNCTION TRANSISTOR AND UJT 

1. Draw the circuit diagram of an NPN transistor in CE Configuration. 
With neat sketches and necessary equations describe its Input and 
output characteristics. 

Understand G 

2. What is Early effect? Explain why it is called Base-width modulation. Understand G 

3. Draw the circuit diagram of an NPN transistor in CC Configuration. 
With neat sketches and necessary equations describe its Input and 
output characteristics. 

Understand G 

4. Describe the functioning of a BJT with both of its junctions reverse 
biased. How do you operate a BJT in Saturation Region? 

Understand G 

5. Determine the collector current of a BJT with both of its junctions 
reverse biased. Assume ICO = 5 μA, IEO = 3.58μA, αA = 0.98 and 

Analyze G 
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S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

assume any other parameters are required. 

6. Describe the significance of the terms α,β. Establish a relation 
between them. 

 Evaluate G 

7. Draw the circuit diagram of an NPN transistor in CB Configuration. 
With neat sketches and necessary equations describe its Input and 
output characteristics. 

Understand G 

8. Compare the characteristics of a BJT in CB, CE and CC 
Configurations. 

Understand  

9. With the help of circuit diagram of an NPN transistor in CC 
Configuration. With neat sketches and necessary equations describe 
its Input and output characteristics. 

Understand D 

10. Determine the collector current of a BJT with both of its junctions 
reverse biased. Assume ICO = 6 μA, IEO = 3μA, αA = 0.90 and assume 
any other parameters are required 

 
Evaluate 

D 
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OBJECTIVES: 

 

To meet the challenge of ensuring excellence in engineering education, the issue of quality needs 

to be addressed, debated and taken forward in a systematic manner. Accreditation is the principal 

means of quality assurance in higher education. The major emphasis of accreditation process is to 

measure the outcomes of the program that is being accredited.  

 

In line with this, Faculty of MARRI LAXMAN REDDY, Hyderabad has taken a lead in 

incorporating philosophy of outcome based education in the process of problem solving and 

career development. So, all students of the institute should understand the depth and approach of 

course to be taught through this question bank, which will enhance learner’s learning process.  

 

This course deals to understand the basics of electrical technology. Analysis of   D.C networks 

and alternating quantities and other electrical components. To learn basic knowledge of 

transformers and D.C machines and measuring instruments. 

 

  



1. GROUP - A   (SHORT ANSWER QUESTIONS) 
 

  Blooms  

Course 

 

S. No Question Taxonomy 

  

 Outcom

e 

 

  

Level 

  

     

 
UNIT -1 

     

 

INTRODUCTION TO ELECTRICAL ENGINEERING AND 
NETWORK ANALYSIS 

   

1 Summarize the types of elements Remember  a  

2. Define electrical energy Remember  b  

3 Explain ideal voltage and current source? Understand  b  

4 
Discuss the applications of both series and parallel 
combination? Understand  b  

5 State Kirchhoff’s voltage law? Remember  b  

6 State Kirchhoff’s current law? Remember  a  

7 Discuss resistor, capacitor with relevant expression? Evaluate  a  

8 Discuss conductance and inductor with relevant expression? Evaluate  b  

9 State Ohm’s law? Remember  b  

10 Explain the equations for  star to delta transformation Understand  c  

11 State Ohm’s law? Remember  c  

12 State Maximum power transfer theorem? Remember  a  

13 Discuss conductance and inductor with relevant expression? Evaluate  a  

14 Summarize the types of sources Understand  b  

15 
Explain the equations for resistors in equivalent star. If the 
resistors Rab, Rbc and Rca are connected electrically in delta? Evaluate  b  

      

16 State Superposition Theorem? Remember  b  

      

17 State Thevinins Theorem? Remember  b  

18 State Maximum power transfer theorem? Remember  a  

19 
Explain difference between series and parallel resistive 
circuit? Understand  a  

20 How to calculate thevenin’s and thevenin’s voltage?  Understand  b  

 

GROUP-B                                             LONG ANSWER QUESTIONS 
  

1 Explain superposition theorem? Understand a 
 

2 Explain Thevinins theorem? Evaluate b 
 

3   Explain the calculation of  RTH  and VTH Evaluate c 
 



4 
  Explain KCL with neat diagram Evaluate c 

 

5 
Explain classification of network elements? Remember a 

 

6 
Explain KVL with neat diagram Evaluate b 

 

7 
Explain about series and parallel networks of resistor? Understand a 

 

8 
Explain about series and parallel networks of inductor? Understand a 

 

9 
  State Explain Ohm’s law Remember a 

 

10 
  Explain about series and parallel networks of capacitor? Understand a 

 

11 
Derive the condition for maximum power transfer theorem? Evaluate b 

 

12 
Three resistors are connected in series 10 Ω,20Ω and 30 Ω 
respectively .the voltage across the network is 220V calculate 
current and power Evaluate c 

 

13 
  Explain derivation of star-delta conversion equations? Evaluate b 

 

14 
Three resistors are connected in parallel  10 Ω,20Ω and 30 Ω 
respectively .the voltage across the network is 220V calculate 
current and power Evaluate b 

 

15 
  Three capacitors are connected in parallel 10 µ, 20µ and 30 

ohms respectively .the voltage across the network is 220V 

calculate capacitance and charge. Evaluate b 
 

16 

Three inductors are connected in series 20 H,30H and 50H 

respectively .the voltage across the network is 220V calculate 

inductance and energy stored in the inductor Evaluate 
b 
 

 

17 
Three inductors are connected in series 30H, 18H and 22H 

respectively .the voltage across the network is 220V calculate 

inductance and energy stored in the inductor Evaluate 
b 
 

 

18 
Three capacitors are connected in series 10 µ,20µ and 30 ohms 

respectively .the voltage across the network is 220V calculate 

capacitance and charge. Evaluate 
b 
 

 

19 Explain derivation of delta-star conversion equations? 
Understand c 

 

20 Explain in detail the volt-ampere relationship of R, L and C 
elements Understand b 

 

 

 

 

 

 

 

 

 



   Blooms 

Course 

 

S. No 

 

Question Taxonomy 

 

 

Outcome 

 

   

Level 

 

     
UNIT-2 

 
ALTERNATING QUANTITIES 

 
GROUP-A                            SHORT ANSWER QUESTIONS 

  

1  Define RMS Value? Remember a  

2  Explain generation a.c voltage Remember c  

3  State advantages of alternating quantities? Understand c  

4  Define form factor? Remember b  

5 Define peak factor? Remember a  

6 Explain the equations for  voltage Evaluate c  

7 Explain the equations for  current Evaluate c  

8 Explain significance of J factor? Understand b  

9   Formulate the  impedance of  RL series circuit Evaluate c  

10 Define average Value? Remember b  

11 Explain polar form and rectangular form? Understand c  

12 Formulate the  impedance of  RC series circuit Evaluate c  

13 Differentiate ac and dc quantities? Understand c  

14 Formulate the  impedance of  RLC series circuit Evaluate c  

15 Define time period and frequency? Remember a  

16  Design phasor diagram  for RLC series circuit Analyze b  

17 Define cycle and waveform? Remember a  

18 
Formulate the torque equation for impedance in RL 
series circuit Evaluate b  

19 Define power factor Remember a  

20 Define amplitude Remember a  
 
 

UNIT-2 
 

ALTERNATING QUANTITIES 
 

GROUP-B                             LONG ANSWER QUESTIONS 
 
  

1 

An alternating current is expressed as I=14.14Sin314t.   
i) RMS current ii) Average current iii) Form factor iv) 

Peak factor                                  
Evaluate c  

      2  Derive R-C series circuit  with phasor diagram                                                            

Understand 

 
b 
 
  



3 

Calculate the average value ,r.ms value ,form factor 
,peak factor  of periodic voltage wave having the 
following values for equal time intervals changing  
suddenly from one value to next 
0,5,10,20,50,60,50,20,10,5, etc.  

Evaluate c 

 

4 Write about series RL circuit? Understand a  

5 Write about series RC circuit? Understand a  

6 Explain behavior of RLC Series circuit? Understand a  

7 

An alternating voltage is expressed as v=14.14Sin314t.   
i) RMS voltage  ii) Average voltage iii) Form factor iv) 

Peak factor 
Evaluate c  

8 Derive R-L series circuit  with phasor diagram                                                            Understand a  

9 
Write equations for RMS value, average value, form 
factor and peak factor? Understand b  

10 

 
A coil having a resistance of 30 ohms  connected in 

series with a 200×10−6 F capacitor across a 230V, 

50Hz supply, Calculate  i) power factor ii) current 

flowing through the circuit iii) impedance of the circuit  

Evaluate c 

 

11 

 
An alternating induced voltage  is expressed as 
e=132Sin314t.   
i) RMS voltage  ii) Average voltage iii) Form factor iv) 

Peak factor 

Evaluate c 

 

12 
Explain conversion from rectangular form to polar 
form? Understand b 

  

13 
Explain conversion from polar form to rectangular 
form? Understand b 

  

14 Derive R-L –C series circuit  with phasor diagram                                                            Understand b 
  

15 

A coil having a resistance of 10 ohms and an 

inductance of 0.2H is connected in series with a 

100×10−6 F capacitor across a 230V, 50Hz supply, 

Calculate  i) power factor ii) current flowing through 

the circuit iii) impedance of the circuit. 

Evaluate b 

 

16 Explain i) rectangular form      ii) polar form? Understand b  

17 
Explain following terms:  i) Impedance ii) admittance 
iii) Conductance. Understand b  

18 

 
A coil having a resistance of 30 ohms and an 

inductance of 0.3H is connected in series  across a 

230V, 50Hz supply, Calculate  i) power factor ii) 

current flowing through the circuit iii) impedance of 

Evaluate b 

E
v
a
l
u
a
t
e 



the circuit    

19 

 
A coil having a resistance of 20 ohms  connected in 

series with a 100×10−6 F capacitor across a 230V, 

50Hz supply, Calculate  i) power factor ii) current 

flowing through the circuit iii) impedance of the circuit  

 

Evaluate b 

 

20  Explain significance of J-Operator? Understand b  

  

 

2.GROUP - A     (SHORT ANSWER QUESTIONS) 

 
UNIT – III 

  

 

  TRANSFORMERS    

1 Define voltage regulation of a transformer? Remember c a 

2 Explain difference between core and shell type 
transformers? Understand b  

3 Explain mutual induction principle? Remember c  

      4 

 
 
Explain does transformer draw any current when 
secondary is open? 

Understand a 
 

 W
h
y
? 

  

  
   

5 Define transformation ratio? Understand b 
  

6 
Explain the emf equation of a transformer and define 
each term. ? 

Remember 
a 
 
 

 

7 Explain why the transformer measured in KVA? Understand b 
  

8 Discuss what are the parts are in parts in transformer? Understand b 
  

9 Explain the equivalent circuit diagram of transformer? Evaluate c 
  

10 Explain the purpose of laminating the core in a 
transformer? 

Understand 
b 
 
 

 



 

 

2.  

3.  

4. 2.GROUP - B        (LONG ANSWER  QUESTIONS) 

  

  

 

 

 

  UNIT –III     

   

TRANSFORMERS 
 
     

1 Describe the construction details of transformer?  Understand a  

2 

A transformer supplied a load of 32A at 415V. If the 
primary voltage is 3320V, find the following: (a) 
Secondary volt ampere (b) Primary current (c) Primary 
volt ampere. Neglect losses and magnetizing current.  

Apply b 

 

3 

A 3300/230V, 50Hz, 1-phase transformer is to be work at 
maximum flux density of 1.2 wb/m2 in the core is 150 
cm

2
. Calculate suitable value of primary and secondary 

turns?  

Understand a 

 

4  Explain the SC test of a single phase transformer?  Understand a  

5 Obtain the equivalent circuit of a single phase transformer?  Understand a  

6 

 
A 3000/230V, 50Hz, 1-phase transformer is to be work at 
maximum flux density of 1.2 wb/m2 in the core is 130 
cm

2
. Calculate suitable value of primary and secondary 

turns? 
 

  

Apply b 

 

7 Explain the losses in a Transformer?   Understand a  

8 
 

 
Obtain the condition for maximum 
efficiency of a transformer?   

Evaluate b 
 

9 
 
Derive emf equation of Transformer?  Evaluate b  

10 

A transformer supplied a load of 22A at 415V. If the 
primary voltage is 3020V, find the following: (a) 
Secondary volt ampere (b) Primary current (c) Primary 
volt ampere. Neglect losses and magnetizing current.  

Apply b 

 

 



 

 
Group - A  (Short Answer Questions) 

 

S. 
 Blooms 

Course  

QUESTION Taxonomy  

No Outcome  

 
Level  

   
 

 UNIT-I   
 

 DIGITAL SYSTEMS   
 

1 Write short notes on binary number systems? Understand 1 
 

2 Discuss 1’s and 2’s complement methods of subtraction? Understand 1 
 

3 Discuss hexadecimal number system? Understand 1 
 

4 Explain the specialty of unit –distance code? State where they are used? Understand 2 
 

5 Write a short note on error correcting codes? Understand 2 
 

6 State and prove De-Morgan theorem? Knowledge 3 
 

7 Discuss what a logic design is and what do u mean by positive logic system? Understand 2 
 

8 Convert (4035)9 into base-12? Understand 1 
 

9 Differentiate between binary code and BCD code? Understand 3 
 

10 Convert (43395)9 into base-14? Understand 3 
 

11 Convert  (7525)10 to ()8 Apply 4 
 

12 Convert  (8642)10 to ()16 Apply 4 
 

13 Convert  (525)10 to ()2 Apply 4 
 

14 Covert  (545)7 to ()11 Apply 4 
 

15 Add 54 and 46 using BCD addition. Apply 4 
 

16 Find 9’s and 10’s complement of 54941. Understand 1 
 

17 Convert 1110011 to its equivalent gray code. Apply 4 
 

18 Convert gray code 1010101 to its equivalent binary code. Apply 4 
 

19 Define Basic gates. Understand 2 
 

20 Define Standard SOP and standard POS. Understand 2 
 



 

   UNIT-II   
 

   GATE LEVEL MINIMIZATION AND COMBINATION CIRCUITS  
 

1  Define K-map? Name its advantages and disadvantages? Knowledge 5 
 

2  Solve the following using NAND gates?    
 

  a) (A+B)(C+D)  Apply 4 
 

  b) A.B+CD(AB
I
+CD)    

 

3  Sketch the following equation using k-map and realize it using NAND gate?  
Apply 5  

  

Y=∑m(4,5,8,9,11,12,13,15) 
 

 

     
 

4  Solve Y=AB
I
+CD+(A

I
B+C

I
D

I
) using NAND gate?  Apply 4 

 

5  State that AND-OR network is equivalent to NAND-NAND network?  Knowledge 4 
 

6  Show both NAND and NOR gates are called Universal gates?  Apply 4 
 

  Sketch the following logic function using k-map and implement it using logic    
 

7  gates?   Apply 5 
 

  Y(A,B,C,D)= ∑m(0,1,2,3,4,7,8,9,10,11,12,14)    
 

8  Summarize the rules and limitations of K-map simplification?  Understand 5 
 

9 
 Sketch the following equation using k-map and realize it using NAND gate? 
Y=∑m(4,5,8,9,11,12,13,15) 

 

Apply 5 
 

  
 

10  Represent 6- Variale K-Map  Apply 5 
 

11  Simply the expression F(A,B,C)=∑m(1,3,5,7) using K-Map.  Apply 5 
 

12  Define don’t care conditions.  Knowledge 4 
 

13  

Find Prime implicants and  Essential prime implicants for 

F(A,B,C)=∑m(1,3,5,7) using K-Map.  Apply 2 
 

14  Define Prime implicants and essential prime implicants.  Apply 2 
 

15  Simplify the expression  F(A,B,C)=πM(2,3,5,6,7) using K-Map  Apply 1 
 

16  Represent 5-variable K-map with a neat diagram.  Knowledge 4 
 

17  Represent 4-variable K-map with a neat diagram.  Knowledge 4 
 

18  Find the minterms and maxterms from the expression F(A,B,C)=0.  Knowledge 3 
 

19  Find the minterms and maxterms from the expression F(A,B,C)=1.  Knowledge 4 
 

20  What is the use of K-maps?  Understand 1 
 

                                                                     UNIT-III 
COMBINATIONAL CIRCUITS 

 

 

1  Explain the design procedure for combinational circuits? Understand 7 
 

2  Apply various code conversion methods? Apply 7 
 

3  Design a 4-bit binary to BCD converter? Understand 7 
 

4  Design and implement a 8421 Gray code converter? Understand 7 
 

5  Design a combinational logic circuit with 3 input variables that will produce Understand 
7  

 
logic 1 output when more than one input variables are logic 1?  

 

    
 

6  Compose and explain the block diagram of 4-bit parallel adder? Understand 7 
 

7  Design a logic circuit to convert BCD and gray code? Understand 7 
 

8 Design a full adder using two half adders? Understand 7 
 

9 Explain magnitude comparator? Design a 3-bit comparator using logic gates? Understand 7 
 

10 Compare cobinational and sequential circuits apply 7 
 



 

 
 

 

Group - II  (Long Answer Questions) 
 

S. 
  Blooms 

Course  

 
Question Taxonomy  

No  
Outcome  

  
Level  

    
 

  UNIT-I   
 

  DIGITAL SYSTEMS   
 

1 (a) Solve the subtraction with the following unsigned binary numbers by Apply  
 

 taking the 2's complement of the subtrahend:   
 

 i.100 – 110000 ii. 11010 - 1101.  1 
 

 (b) Construct a table for 4 -3 -2 -1 weighted code and write 9154 using this   
 

 code .Write short notes on binary number systems.   
 

2 (a) Solve arithmetic operation indicated below. Follow signed bit notation: Apply  
 

 i. 001110 + 110010 ii. 101011 - 100110.  1 
 

 (b) Explain the importance of gray code?   
 

3 Solve (3250 - 72532)10 using 10's complement? Apply 1 
 

4 Solve (a) Divide 01100100 by 00011001 Apply 
1  

 
(b) Given that (292)10 =(1204)b determine `b'  

 

   
 

5 Solve (a) What is the gray code equivalent of the Hex Number 3A7 Apply  
 

 (b) Find the biquinary number code for the decimal numbers from 0 to9  
1  

    
 

    
 

 (c) Find 9's complement (25.639)10   
 

6 Solve Apply  
 

 a)  Simplify to a sum of 3 terms:  
4  

 
A'C'D'+AC'+BCD+A'CD'+A'+AB'C'  

 

   
 

 Given AB' + AB = C, Show that AC' + A'C = B   
 

7 State different ways for representing the signed binary numbers? Knowledge 2 
 

8 Solve addition and subtraction of (456)8 and (341)8? Apply 1 
 

9 Define weighted codes and non weighted codes with examples? Knowledge 1 
 

10 Explain what do you mean by error detecting and correcting codes? Understand 3 
 

11 Represent( -375.75)10 in IEEE754 single precision and double precision. Apply 3 
 

12 Represent( +255.25)10 in IEEE754 single precision and double precision. Apply 2 
 

13 Encode 1110 into 7 bit hamming code. Apply 1 
 

14 Encode 1100001 into 11 bit hamming code. Apply 2 
 

15 Represent the expression AB+BC’+AB’ using NAND gates. Apply 2 
 

16 Represent the expression AB+BC’+AB’ using NOR  gates. Apply 1 
 

17 

Covert the given expression into standard SOP 

F(A,B,C,D)=AB+BC’+AD+CD’. Apply 4 
 

18 

Covert the given expression into standard POS 

F(A,B,C,D)=(A+B’).(B+C’+D).(A+C+D).(A+D’). Apply 2 
 

19 
Covert the given expression into standard SOP 
F(A,B,C,D)=A’B’C’+A’BC’+A+BD’. Apply 5 

 

20 

Covert the given expression into standard POS 

F(A,B,C,D)=(A+B’).(B+C’+D).(A+C+D).(A+D’). Apply 6 
 

 UNIT-II   
 

 GATE LEVEL MINIMIZATION AND COMBINATION CIRCUITS  
 

1 Summarize the following Boolean expressions using K-map and implement Understand  
 

 them using NOR gates:  
4  

 
(a) F (A, B, C, D) = AB’C’ + AC + A’CD’  

 

   
 



 

 (b) F (W, X, Y, Z) = W’X’Y’Z’ + WXY’Z’ + W’X’YZ + WXYZ.   
 

2 

Summarize the Boolean function F(w, x, y, z) = Σ(1, 3, 7, 11, 15) +  
d(w, x, y, z) = Σ(0. 2, 5) 

Understand 4 

 

 

 

 

 

 

 

 

3 

Identify prime implicants and essential  prime implicants of the following 
functions Using karnaugh map. F(A,B,C,D) = Understand  

 

 Σ(0,1,2,5,6,7,8,9,10,13,14,15).  3 
 

4 

Obtain the simplified expression in SOP form using K-map method 

     F(A,B,C,D,E)=∑m(0,1,4,5,16,17,21,25,29)                                         Understand 3 
 

5 

 

Simplify the function Yin the form of POS                                                      

Y = πm(1,2,3,8,9,10,14) Understand 3 
 

6 

 

 

Product of sums simplification for the function below using tabulation 

method F(A,B,C,D)=∑m(0,1,2,5,8,9,10) Understand 3 
 

7 

 Obtain minimal SOP expression for the complement of the given expression 

F(A,B,C) = πM(1,2,5,7) and draw the circuit by using NOR gates 
Understand 3 

 

8 

Implement the following Boolean function with NAND gates                      

F (x,y,z) = ∑m (1,2,3,4,5,7) Understand 7 
 

9 

Express the following function in sum of minterms and product of 

maxterms.  F(A, B, C, D) = B
1
 D + A

1
 D + BD 

Understand 7 
 

10 
Explain about don’t care conditions in k-map with an example      

Understand 7 
 

11 

Simply the expression F(A,B,C,D)=∑m(1,3,5,7,9,11,13,14,15) using K-

Map. Apply 2 
 

12 

Simply the expression F(A,B,C,D)= πM(1,3,5,7,9,11,13,14,15) using K-

Map. Apply 2 
 

13 

Simply the expression F(A,B,C,D,E)= πM(1,3,5,7,9,11,13,17,19,23,26,30) 

using K-Map. Apply 1 
 

14 

Simply the expression F(A,B,C,D,E)= 

∑m(1,2,3,4,7,9,10,13,17,19,23,27,31) using K-Map. Apply 5 
 

15 

Simply the expression F(A,B,C,D)= ∑m(0,1,2,3,4,6,7,11,12,15) using 

tabulation method. Apply 4 
 

16 

Simply the expression F(A,B,C,D)= ∑m(0,4,8,10,12,13,15)+d(1,2) using 

tabulation method. Apply 6 
 

17 

Simply the expression F(A,B,C,D)= ∑m(0,1,2,3,4,6,7,11,12,15) using K-

map. Apply 3 
 

18 

Simply the expression F(A,B,C,D)= ∑m(0,4,8,10,12,13,15)+d(1,2) using K-

map. Apply 5 
 

19 

Simply the expression F(A,B,C,D)= πM (0,4,8,10,12,13,15)+d(1,2) using 

tabulation method. Apply 2 
 

20 

Simply the expression F(A,B,C,D,E)= 

∑m(1,2,3,4,7,9,10,13,17,19,23,27,31) using Tabulation method. Apply 1 
 



 

 

 UNIT-III   
 

 COMBINATIONAL CIRCUITS   
 

1. 

Design a combinational circuit that generates the 9’s complement of BCD 

Understand 7 

 

digit? 
 

 

 

2 Design a logic circuit to convert gray code to binary code? Understand 7 
 

3 Explain the design procedure for code converter with the help of example? Understand 7 
 

4 Construct half subtractor using NAND gates? Apply 7 
 

5 Explain the working of carry look-ahead generator? Understand 10 
 

6 Explain carry propagation in parallel adder with neat diagram? Understand 7 
 

7 Explain the circuit diagram of full subtractor and full adder? Understand 7 
 

8 Construct and explain the working of decimal adder? Apply 7 
 

9 Design 2-digit BCD adder with the help of binary adders? Understand 7 
 

10 Design BCD to Excess-3 code converter Understand 7 
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UNIT - I 

QUESTIONS BANK- SHORT ANSWER 

Sl.No Question Bloom’s Taxonomy 

Level 
Course 

Outcome 

1 Define the algorithm. Remember 1 

2 What are the specifications of algorithm. Remember 2 

3 Define the recursion. Understand   1 

4 Define the data abstraction. Understand 2 

5 Define the time complexity. Remember 1 

6 Define the space complexity. Remember 1 

7 List the notations for performance of algorithm. Remember 1 

8 Difference between the time complexity and space complexity. Remember 2 

9 Define the Linked list. Remember 1 

10 Difference between the single linked list and double linked list.  Understand   1 

11 List the operations performed on single linked list.  Understand   1 

12 Difference between the double linked list and circular linked list. Understand   1 

13 What the operations performed on double linked list. Understand   1 

14 What the operations performed on circular linked list. Understand   1 

15 What are the advantages of double linked list over single linked 

list? 

Understand   1 

16 What are the applications of single linked list? Understand   1 

17 How to represent the polynomial expression using linked list? Remember 2 

18  How do you measure the algorithm running time? Understand   1 

19 Differentiate between a algorithm and recursive algorithm?   Understand   1 

20 List areas where data structures can be applied? Remember 3 

 
QUESTIONS BANK- LONG ANSWER 

Sl.No Question Bloom’s 

Taxonomy 

Level 

Course 

Outcome 

1 Explain the specifications of algorithms. Understanding 1 

2 What is the recursion algorithm? Write the recursion function for finding 

the Fibonacci sequence of 8 terms. 

Apply 1 

3 a) When will you say an algorithm efficient? Give the notations for time 

complexity.  

b) Write an algorithm for recursive Fibonacci search.  

Apply 1 

4 Explain about the time and space complexities? Understand 1 

5 Describe the various ways of finding the complexity of an algorithm? 

Explain with suitable examples. 

Knowledge 1 

6 Discuss about the asymptotic notations. 

 

Knowledge 1 

7 What is the linked list? Explain the operations of linked list Knowledge 1 

8 Write an algorithm for inserting a node in linked list. Knowledge 1 

9 Explain the operations performed on double linked list?  Understanding 1 

10 Explain the ways of deleting a node in double linked list with algorithms. Understanding 1 

11 Explain the operations of circular linked list. Understanding 1 

12 Explain the ways of inserting a node in circular linked list with an 

algorithm.  

Knowledge 1 

13 Explain how the linked list is applying for polynomial manipulation. Understand 2 

14 What is the sparse matrix? Explain with an example. Understand 1  



15 How to implement the sparse matrix? Explain with example.  Knowledge 1 

16 Explain the algorithm to search for the given number using binary search. Knowledge 1 

17 

 

Explain the following operations in a doubly linked list. 
(i) Insert an element 
(ii) Delete an element 
(iii) Reverse the list 

Remember 1 

18 List the advantages and disadvantages of doubly linked list over singly 
linked list? 

Understand 2 

19 Explain Array and Linked representation of Sparse Matrix Understand 2 

20 Explain how to create circular linked list and insert nodes at end. Apply 6 

 
                                                                         UNIT - II 

QUESTIONS BANK- SHORT ANSWER 

Sl. No Question Bloom’s Taxonomy 

Level 
Course 

Outcome 

1 Define the stack. Knowledge  4  

2 Define the queue. Understand  5  

3 What are the applications of stack? Understand  5  

4 What are the applications of queue? Knowledge  7  

5 What are the advantages of circular queue over the queue? Knowledge  7  

6 Define the circular queue. Understand  7  

7 Define the dequeue. Knowledge  7  

8 List the different types of queues? Knowledge  6  

9 List the operations that can be performed on Circular Queue? Understand  6  

10 Define Circular Queue full condition? Understand  7  

11 Define DEQUEUE? Understand  5  

12 List the operations that can be performed on DEQUEUE? Knowledge  5  

13 State the different ways of representing expressions? Knowledge  5  

14 State the rules to be followed during infix to postfix conversions? Understand  7  

15 Convert the infix expression (a+b)-(c*d) into post fix form? Understand  7  

16 List how Stacks and Queues are represented in data structure? Understand  6 

17 Discuss which data structure used in recursion? Knowledge  7  

18 Explain the difference between stack implementation using array 
and linked list? 

Knowledge  7  

19 Write the necessity of infix to post fix conversion? Knowledge  7  

20 Write the Dequeue empty condition? Knowledge  7  

 
QUESTIONS BANK- LONG ANSWER 

Sl.No Question Bloom’s 

Taxonomy 

Level 

Course 

Outcome 

1 What is the stack? Explain the operations performed on stacks Understand  6  

2 Write a C program that implements the stack using linked list. Knowledge  7  

3 What are the types of expressions? Explain how to convert infix 

expression to postfix expression. 

Knowledge  7  

4 Write an algorithm to convert infix expression to postfix expression. 

Explain with an example. 

Understand  5  

5 Write an algorithm to evaluate postfix expression. Explain with an 

example. 

Knowledge  7  

6 What is the QueueADT and explain are the operations performed on 

queue. 

Understand  5  

7 Write a C program that implements the queue using array. Knowledge  7  

8 What is the circular queue and write the algorithms to add and delete the 

element from circular queue. 

Understand  5  

9 Explain about dequeue with operations. Understand  5  

10 Write a program to implement the dequeue using linked list. Understand  6  

11 Transform the following expression to post fix expression using stacks  

(a+b)*((d-e)+f)  

Knowledge  6  

12 a)What is a stack? Give its advantages and disadvantages.  

b) Write a ‘C’ program to illustrate Queue operations.  

Knowledge  6 

13 Evaluate the following postfix expression: 6 2 3 + - 3 8 2 / + * 2 | 3 + Knowledge  6 



14 Explain the procedure to convert infix expression into postfix expression Understand  6  

15 Convert the following expression A + (B * C) - ((D * E + F) / G) into 
postfix form. 

Knowledge  6 

16 Explain the operations on simple Queue Knowledge  6 

17 Write an algorithm for basic operations on circular queue Understand  6  

18 Explain DEQUEUE ADT and its operations Understand  5  

19 Implement a queue using two stacks Understand  5  

20 Implement a Circular queue of integer  of user specified  size and write  

the functions for initialize () enque () and deque() 
Knowledge  6 

 

 

 

 

 

 
 

UNIT - III 

QUESTIONS BANK- SHORT ANSWER 

Sl.No Question Bloom’s Taxonomy 

Level 
Course 

Outcome 

1 Define the tree. Understand 8 

2 Define the degree of a tree. Understand 8 

3 Define the binary tree. Understand 8 

4 Define the forest. Understand 8 

5 What are the different tree traversals of a given binary tree? Understand 9 

6 Define the maxHeap. Understand 8 

7 Define the threaded binary tree. Understand  8  

8 Diffentiate between n-tree and binary tree. Understand  8  

9 What are the properties of the binary tree? Understand  8 

10 Explain the representation of binary tree using array. Knowledge  6 

11 Explain the representation of binary tree using linked list. Knowledge  6 

12 Explain about the different types of tree traversals. Understand  8  

13 What is the threaded binary tree? Explain with an example. Understand  8  

14 How to insert a node into threaded binary tree. Knowledge   8  

15 Explain the maxpriority queue with an example. Understand  8  

16 Give an iterative algorithm for the inorder traversal of a binary 

tree.  

Understand  9  

17 Define a right-skewed binary tree and Left-skewed binary tree? Understand  9  

18 Discuss how to represent Binary Tree? Understand  8  

19 Define heap? Understand  8  

20 Define Priority Queue? Understand  8  
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PART - A  (Short Answer Questions) 
 
  Blooms 

Course  

S. No Question Taxonomy  

Outcome  

  
Level  

   
 

 UNIT – I   
 

1 Define proposition Knowledge 1 
 

2 Explain logical equivalence? with an example Understand 2 
 

3 Explain about the free and bound variables Understand 2 
 

4 Apply the converse, inverse and contra positive of the following Apply 1 
 

 propositions:   P -> (Q -> R)   
 

5 Interpret that Pv[P^(PvQ)] and P is a logically equivalent without Apply 2 
 

 using truth table ?   
 

6 Explain P↑Q in terms of “↓” ? Understand 1 
 

7 Define Predicate and predicate logic? Knowledge 2 
 

8 Define contradiction ?and provide a proof by contradiction of the Knowledge 2 
 

 following statements for every integer „n‟ ,if n
2
 is odd then „n‟ is   

 

 odd   
 

9 Define converse, contra positive and inverse of implication Knowledge 1 
 

10 Analyze and Symbolize the following statements: Analyze 1 
 

 a)   all men are intelligent   
 

 b)   no men are good   
 

11 Examine the disjunctive normal form of the formula: P↔Q? Knowledge 2 
 

12 Describe the value of: P↔Q in terms of {~,v} only ?. Understand 1 
 

13 Describe the tautology? Understand 2 
 

14 Illustrate that if „m‟ is an even integer then m+9 is an odd integer? Apply 2 
 



15 Demonstrate the truth table for conjunction and conditional Understand 1 
 statements?   

16 Construct the truth t able for p->(q->~r) Apply 1 
17 Show that ~(p->q)->p Apply 2 
18 Construct the statements R: Mark is rich. H:Mark is happy write Apply 2 

 the following statements in symbolic form a) mark is poor but   

 happy b)mark is poor but happy   

19 Construct the following statement in symbolic form: “the crop will Apply 1 
 be destroyed if there is a flood”.   

20 Show that R→S can be derived from the premises P→(Q→S),  ~R Apply 1 
 v P  and   Q   

UNIT – II  
1 Describe a relation? Understand 4 
2 Illustrate the operations on relations Apply 5 
3 Define bounded lattice and distributive lattice? Knowledge 5 
4 Explain is a partial order relation? Understand 3 
5 Construct the Hasse diagram represented with positive divisors of Apply 3 

 36?   

6 Define Knowledge 4 
 a)   onto function   

 b)   one to one function   

7 Define bi-jective function Knowledge 4 
8 Explain constant function Understand 4 
9 Define lattice ?if A is finite set and P(A) us Power set then prove Knowledge 4 

 that (P(A),<=)  is a lattice fori) A={a }   

10 Define group? And abelian group? Knowledge 5 
11 Define monoid? And sub group? Knowledge 4 
12 Define homomorphism? Knowledge 4 
13 Define isomorphism? Knowledge 5 
14 Describe the properties of lattice? Understand 5 
15 Show that the function f(x)=x

3
 and g(x)=x

1/3
 for x€R are inverse of Apply 3 

 each other ?   

16 Solve the functions f:A→B,g:B→C, h:C→D,then prove that Apply 4 
 ho(gof)=(hog)of ?   

17 Illustrate if a, b are elements of M and a*b=b*a, then Apply 5 
 (a*b)*(a*b)=(a*a)*(b*b) where (M,*)is an algebraic system.   

18 Explain whether the given table with respect to operation * on the Understand 3 

 set  A={a,b} is a semi group or monoid   
19 Solve that,  Let(G.*) be a group and let a,b € G, then (a

-1
)
-1

=a Apply 4 
20 Show that (gof)

-1
=f

-1
og

-1
 where f and g are one to one, onto Apply 5 

 functions.   

 UNIT – III   

1 Describe sum rule and product rule? Understand 6 
2 Illustrate the no of ways we can select the counting rules from the Apply 6 

 class Which having 6 boys and 7 girls   

3 Solve that, if a person having 4 trousers and 3 shirts then find the Apply 7 
 no of ways of selecting a pair?   

4 Solve that, the no of ways of forming three digit number from 5 Apply 6 
 elements?   

5 Solve that, the no of ways of selecting 9 committees with 7 Apply 6 
 persons?   

6 Solve that, the no of ways forming a 4 letter word from the word Apply 6 
 MIXTURE in which at least one letter is repeated?    



7 Describe, in how many ways we can distribute 12 identical pencils Understand 7 
 

 to 4 children such that every children get at least one pencil?   
 

8 Solve the co-efficient of x, y, z
3
 in the expansion of (2x-y-z)

4
  using Apply 7 

 

 

multinomial theorem ?  
 

   
 

9 Explain pigeon-hole principle? Understand 6 
 

10 Prove that if there are 8 cars and 26 passengers at least one car has 
Evaluate 

6 
 

 
4 or more passengers?  

 

   
 

P  ART B  (Short Answer Questions)     
 

 
S. No. 

 
Question 

  Blooms Course 
 

   
Taxonomy Level Outcome  

      
 

    UNIT – I    
 

        
 

 1   a)   Explain conditional proposition with a suitable example.   
Understand 1  

    
b)   Explain logical equivalence? with an example   

 

        
 

 2   (a) Define tautology? Show that [(p->q)->r]->[(p->q)->(p-     
 

    >r)]is a tautology or not ?     
 

    (b) Define the converse, inverse and contra positive of the   
Knowledge 2  

    
following propositions:   

 

        
 

    i. P -> (Q -> R)     
 

    ii. (P ^ (P -> Q) ) -> Q.     
 

 3   Show that S v R is a tautologically implied by ( p v q ) ^ ( p   
Apply 2  

    
 r) ^ ( q 


 s) With reference to automatic theorem proving.   

 

        
  



S. No. 
 

Question 
Blooms Course 

 

 
Taxonomy Level Outcome  

    
 

4 Show that RVS is valid conclusion from the premises: 
Apply 1  

 
CVD,(CvD)


~H),~H


(A^~B),(A^~B)


RVS  

   
 

5 Show that i)~(P↑Q)↔~P↓~Q ii)~(P↓Q)↔~P↑~Q without   
 

 using truth table ?   
Apply 1  

 
Express p->(~p->q) i)in terms of „↑’ only ii)in terms of  ‘↓’  

   
 

 only ?     
 

6 (a) Describe the proposition (p ^ q) ~ (p v q) is a   
 

 contradiction.     
 

 ( b) Symbolize the following statements:   
 

 all men are good   Understand 2 
 

 no men are good     
 

 
some men  are not 

bad     
 

 some men are  good    
 

7 (a)Construct the disjunctive normal form of the formula:   
 

 P↔Q?   
Apply 2  

 
(b) Construct the value of: P↔Q in terms of {~,v}  

   
 

 only ?     
 

8 Explain about the free and bound variables. With an 
Understand 1  

 
examples?   

 

     
 

9 Show that if „m‟ is an even integer then m+5 is an odd   
 

 integer?     
 

 ii)write each of the following in symbolic form Apply 2 
 

 a)all monkeys have tails b)no monkey have tail   
 

 c)some monkey have tails d)some monkey have no tails   
 

10 Construct tautology? Show that [(p->q)->r]->[(p->q)->(p- 
Apply 1 

 

 
>r)]is a tautology or not ? 

 
 

    
 

11 Obtain PCNF of (p->q)V(q->r) 
Apply 1 

 

12 Obtain PCNF of (p->q)^(q->r) Apply 2 
 

13 Obtain PDNF of (p->q)V(q->r) 
Understand 1 

 

14 Obtain PdNF of (p<->q)^(q->r) 
Apply 1 

 

15 

Verify the validity of the given statement  

If sachin hits century then India won the match 

Sachin hits a century  

Therefore India won the match Understand 1 
 

16 Explain proof by contradiction with an example. 
Understand 1 

 

17 Explain about automatic theorem proving with an example 
Apply 1 

 

18 Explain various rules of inferences 
Understand 1 

 

19 Verify that p->(q->r)(p->q)^(q->r) 
Understand 1 

 

20 Explain about NAND and NOR connectives. 
Understand 1 

 

UNIT – II 

 

Apply 2 
  

  
 

1 Define a relation? Explain the properties of relations. (b) 
   

 
What are the operations on relations  

   
 

2 Define the transitive closure of relation R={(a,a) (a,b) (a,d)   
 

 (b,a) (c,b) (a,c) (d,b) (d,c) (d,d) } by using warshal algorithm Knowledge 4 
 

 ?     
 

3 Construct the hasse diagram for the divisibility relation 
Apply 5  

 
i)A={3,6,12,36,72} ii)A={1,2,3,5,6,10,15,30}  



   
 

4 Define lattice ?if A is finite set and P(A) us Power set then   
 

  prove that (P(A),<=) Knowledge 4 
 

 is a lattice for i) A={a }  ii)A={a,b}   
 

5 Define bounded lattice and distributive lattice? What is a 
Knowledge 5  

 
partial order relations?  

 

    
 

6 Describe the sets A & B given that A – B = { 1,2,4 } B – A = 
Knowledge 4  

 
{ 7,8 } and A U B = { 1,2,4,5,7,8,9}.  

   
 

7 Solve that, Let A be a given finite set and p(θ) its power   
 

 set.let <= be the inclusion relation on the elements p(θ) draw 
Apply 5  

 
the hasse diagram of (p(A),<=) i)A={a} ii)B={a,b}  

   
 

 iii)C={a,b,c} iv)D={a,b,c,d}   
 

8 Construct the hasse diagram represented with positive 
Apply 5  

 
divisors of 36?   

 

     
 

9 Describe the function and find the inverse of the function  i) 
Understand 5 

 

 f(x)=10/5√7-3x  ii) 4.e
(6x+2)

  
 

10 Describe a)onto function b)one to one function c) bejective 
Understand 4  

 
function d)constant function  

   
 

11 Check whether D6 is complimented lattice or not Knowledge 4 
 

12 Check whether D15 is complimented lattice or not Understand 5 
 

13 Check whether D90 is lattice or not Understand 5 
 

14 

Construct  the Hasse Diagram for 

{(1,2,3,6,9,10,12,24,27,36):/} Knowledge 4 
 

15 

Construct  the Hasse Diagram for 

{(1,2,3,4,5,6,9,10,12,15,24,27,36,40):/} Knowledge 4 
 

16 Explain invertible functions with an example. Knowledge 4 
 

17 Explain Recursive functions with an example. Understand 5 
 

18 Show that intersection of two submonoids is monoid Understand 5 
 

19 If G is group then prove left and right cancellation property Understand 5 
 

20 Explain total order set with an example. Understand 4 
 

   UNIT -III   
 

  
  

 

1 Explain sum rule and product rule?   
 

  

Apply 5 
 

2 Solve that the no of ways we can select the counting rules  

 

 

 
 

 

from the class which having 6 boys and 5 girls 
 

 Understand 5 
 

3 Solve, if a person having 4 trousers and 3 shirts then find the   
 

  

Underst

and  Understand 5 
 

 no of ways of selecting a pair?    
 

      

4 Illustrate the following    
 

 a) the person has four transport modems for a travelling    
 

 from(hyd to channai) and three transport modems travelling 
Apply 7  

 
from(Chennai to Bangalore) then find the no of ways of the  

    
 

 person travelling from  (hyd-banglore) via Chennai  b) expand    
 

 inclusion-exclusion principle ?    
 

5 a)Solve that the no of ways of forming three digit number    
 

 from 5 elements 
Apply 6  

 
b) Solve that the no of ways of selecting 9 committee with 7  

    
 

 persons?    
 

6 Solve that the no of ways of arranging 5 boys and 4 girls in a 
Apply 7  

 
line and the line can start with boy and end with boy also?  

    
 

7 Solve that the no of ways of forming committee of 5 persons    
 

 from a group of 5 indians 4 russians such that three are at Apply 6 
 



 least 3 Indians int comitee ?    
 

8 Solve that the no of ways forming a 4 letter word from the 
Apply 6  

 
word MIXTURE in which at least one letter is repeated?  

    
 

9 Solve that in How many ways we can distribute 12 identical    
 

 pencils to 4 children such that every children get at least one Apply 6 
 

 pencil?    
 

10 Construct the co-efficient of x,y,z
2
 in the expansion of (2x-y- 

Apply 

 7 

 

 

 z)
4
  using multinomial theorem ? 
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1.VERYSHORT ANSWER QUESTIONS 

 

UNIT –I 
SINGLE RANDOM VARIABLES AND PROBABILITY DISTRIBUTIONS 

 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 
If X & Y is a random variable then Prove  E[X+K]= E[X]+K ,where ‘K’ 

constant

 Understand b 

2. Prove that 
222 )(   XE  Understand b 

3. Explain probability distribution for discrete and continuous

 

Analyze c 

4. 
If X is Discrete Random variable then Prove that Var (a X +b) = a

2 

var(X) 
Understand c 

5. Write the  properties of the Normal Distribution Analyze e 

6. Write the importance and applications of Normal Distribution Apply e 

7. Define different types of random variables with example

 

Remember c 

8. Derive variance of binomial distribution Evaluate d 

9. Derive mean of Poisson distribution Evaluate d 

10. Explain about Moment generating function Analyze e 

 

 

 

 

 

 



 

2. LONG ANSWER QUESTIONS 

 

 

UNIT –I 
SINGLE RANDOM VARIABLES AND PROBABILITY DISTRIBUTIONS 

 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 

A random variable x has the following probability function: 

 x       0  1  3    4    5      6         7 

P(x)   0  k  2k  2k  3k     k
2     

7k
2
+k 

Find the value of k (ii) evaluate p(x<6),  p( x>6) 

Evaluate c 

2. 

Let X denotes the minimum of the two numbers that appear when a pair 

of fair dice is thrown once. Determine the (i) Discrete probability 

distribution (ii) Expectation (iii) Variance 

Understand & 

Evaluate 
c 

3. 

A random variable X has the following probability function: 

X -2 -1 0 1 2 3 

P(x) 0.1 K 0.2 2K 0.3 K 

Then find (i) k (ii) mean (iii) variance (iv) P(0 < x < 3) 

 

Evaluate c 

4. 

A continuous random variable has the probability density function  

, 0, 0
( )

0,

xkxe for x
f x

otherwise

   
 


    Determine (i) k (ii) Mean (iii) 

Variance 

 

Evaluate c 

5. 
If the PDF of Random variable f(x) =   10,1 2  xxk  then find (i) k 

(ii) p[0.1<x<0.2] (iii) P[x>0.5] Evaluate c 

6. 

If the masses of 300 students are normally distributed with mean 68 kg 

and standard deviation3 kg how many students have masses: greater than 

72 kg (ii) less than or equal to 64 kg (iii) between 65 and 71 kg inclusive 
Analyze e 

7. 

Out of 800 families with 5 children each, how many would you expect to 

have (i)3 boys (ii)5    girls (iii)either 2 or 3 boys ? Assume equal 

probabilities for boys and girls. 

Understand & 

Evaluate 
d 

8. 

 If a Poisson distribution is such that  
3

( 1). ( 3)
2

P X P X  , find (i) 

( 1)P X  (ii)  ( 3)P X   (iii) (2 5)P X  . 

Evaluate d 

9. 

Average number of accidents on any day on a national highway is 1.8. 

Determine the probability that the number of accidents is (i) at least one 

(ii) at most one 
Analyze & Evaluate d 

10 

 In a Normal distribution, 7% of the item are under 35 and 89% are under 

63. Find the mean and standard deviation of the distribution. Evaluate e 

 

 

 



 

 

3.SHORT ANSWER  QUESTIONS 

 

UNIT –I 

 
SINGLE RANDOM VARIABLES AND PROBABILITY DISTRIBUTIONS 

 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcome

s 

1. When the classical definition of probability fails. Analyze b 

2. 
The function f(x)=Ax

2
 In 0<x0<1 is valid probability density function 

then find the value of A. 
Evaluate c 

3. Define Normal distribution
 

Understand e 

4. Explain about Moments Analyze f 

5. Derive mean deviation from the mean for Normal Distribution Evaluate e 

6. What is the area under the whole normal curve? Analyze e 

7. In which distribution the mean, mode and median are equal. Analyze e 

8. 
The mean and variance of a binomial variable X with parameters  n  and  

p are 16 and  Find ( 1)P X   
            Evaluate           d 

9. Where the traits of normal distribution lies.
 

Analyze e 

10. Write the properties of continuous random variable Understand b 

 

1.   VERY SHORT ANSWER QUESTIONS 

 

UNIT –II 
MULTIPLE RANDOM VARIABLES, CORRELATION &REGRESSION 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 
 State the properties of joint distribution function of two random variable 

Analyze e 

2. 
Explain about random vector concepts 

Analyze f 

3. 
If a random variable W=X+Y where X and Y are two independent 

random variables what is the density function of W  Analyze f 

4. 
Explain types of correlations 

Remember g 

5. 
Write the properties of rank correlation coefficient 

Analyze g 

6. 
Write the properties of regression lines 

Analyze g 

7. 
Write the difference between correlation and regression 

Remember g 

8. 

The rank correlation coefficient between the marks in two subjects is 

0.8.the sum of the squares of the difference between the ranks is 33.find 

the number of students 

Evaluate g 

9. 
Find the angle between the regression lines if S.D of Y is twice the S.D 

of X and r=0.25 
Evaluate g 

10. Derive the angle between the  two regression lines Evaluate  

 



 

 

 

2. LONG ANSWER QUESTIONS 

 

UNIT –II 
MULTIPLE RANDOM VARIABLES, CORRELATION &REGRESSION 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 

Consider the joint probability density function f(x,y) = xy, 0 < x < 1, 0 < 

y < 2. Find marginal density function Evaluate f 

2. 

Two independent variable X and Y have means 5 and 10 and variances 4 

and 9 respectively. Find the coefficient of correlation between U and V 

where U=3x+4y, V=3x-y 

Understand & 

Evaluate 
g 

3. 

The probability density function of a random variable x is 

f x
x

x( ) exp , 








 

1

2 2
0 .  Find the probability of 1 < x < 2.  

Evaluate f 

4. 
Let X and Y random variables have the joint density function 

 f(x,y)=2,0<x<y<1then find marginal density function Evaluate f 

5. 

Find the rank correlation coefficient for the following ranks of 16 

students 

(1,1),(2,10),(3,3),(4,4),(5,5),(6,7),(7,2),(8,6),(9,8),(10,11),(11,15),(12,9),(

13,14),(14,12),(15,16) (16,13) 

 

Analyze & Evaluate g 

6. 

Calculate the coefficient of correlation between age of cars and annual 

maintain cost and comment: 

Years 2 4 6 7 8 10 12 

Rupees 1600 1500 1800 1900 1700 2100 2000 
 

Evaluate g 

7. 
If  x= y=  and the angle between the regression lines is Tan

-1
(4/3). 

Find r. 

Remember &    

Evaluate 
g 

8. 

For 20 army personal the regression of weight of kidneys (Y) on weight 

of heart (X) is   Y=3.99X+6.394 and the regression of weight of heart on 

weight of kidneys is X=1.212Y+2.461. Find the correlation coefficient 

between the two variable and also their means 

Understand & 

Evaluate 
g 

9. 

From 10 observations on price X and supply Y the following data was 

obtained ∑       ∑      ∑        ∑        ∑   

     Find coefficient of correlation, line of regression of Yon X and X 

on Y 

Evaluate g 

10 

If the variance of X is 9.The two regression equations are 8X-10Y+66=0 

and 40X-18Y-214=0.Find correlation coefficient between X and Y and 

standard deviation of Y 

Remember &    

Evaluate 
g 

 

 

 

 

 

 

 

 

 

 



3.    SHORT QUESTIONS 

 

UNIT –II 
MULTIPLE RANDOM VARIABLES, CORRELATION &REGRESSION 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. Derive the angle between the  two regression lines Evaluate
 

g 

2. If   is the angle between two regression lines then show that sin ≤ 1-r
2 Apply g 

3. What is the marginal distributions of X and Y. Analyze
 

f 

4. Write the normal equations of straight line
 

Analyze
 

g 

5. 
Find mean value of the variables X and Y and coefficient of correlation 

from the following regression equations 2Y-X-50=0, 3Y-2X-10=0 Evaluate g 

6 
Define regression and give its uses 

Remember g 

7 What are normal equations for regression lines? Analyze g 

8 When the Regression coefficient is independent Analyze g 

9 Find correlation coefficient if bxy=085y, byx=089x x =3 Evaluate g 

10 When the coefficient of correlation is maximum Analyze g 

 

1.    VERY SHORT ANSWER QUESTIONS 

 

UNIT –III 
SAMPLING DISTRIBUTIONS AND TESTING OF HYPOTHESIS 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 
Explain different Types and Classification of sampling 

Analyze h 

2. 
Define biased estimator 

understand i 

3. 
Write the types of estimation  

understand i 

4. Define parameter and statistic  understand i 

5. 
Define population give one example 

understand i 

6. 
Find the value of finite population correction factor for n=50,N=300  

Analyze j 

7. 
How many different samples of size n=2 can be chosen form a finite 

population of N=25. Analyze j 

8. 
A sample of size 400 is taken from a population w hose standard deviation 

is 16.find standard error. 
understand j 

9. 
Find the value of finite population correction factor for n=5,N=200 

Analyze i 

10 Define probable error . Create j 

 

 



 

2. LONG ANSWER QUESTIONS 

 

UNIT –III 
SAMPLING DISTRIBUTIONS AND TESTING OF HYPOTHESIS 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 

The mean of a random sample is an unbiased estimate of the mean of the 

population 3,6, 9,15,27. (i) List of all possible samples of size 3 that can 

be taken without replacement from the finite population. (ii) Calculate 

the mean of the each of the samples listed in (iii) And assigning each 

sample a probability of   1/10.  

Apply h 

2. 

An ambulance service claims that it takes on the average 8.9 minutes to 

reach its destination In emergency calls. To check on this claim the 

agency which issues license to Ambulance service has then timed on fifty 

emergency calls getting a mean of 9.2 minutes with  1.6 minutes. What 

can they conclude at 5% level of significance? 

Apply i 

3. 

A samples of size 2 are taken from the population {3,6,9,15,27} with 

replacement find i) the mean of the population ii) the standard deviation of 

the population iii) mean of the sampling distribution of means iv) the 

standard deviation of the sampling distribution of means 

Apply i 

4. 
Define sample and  types of samples 

Apply i 

5. 

A samples of size 2 are taken from the population {1,2,3,4,5,6} with 

replacement find i) the mean of the population ii) the standard deviation 

of the population iii) mean of the sampling distribution of means iv) the 

standard deviation of the sampling distribution of means 

Analyze & Evaluate i 

6. 

Random sample of size 100 is taken from an infinite population having 

the mean 26 and variance 256. What is the probability that  ̅  will be 

between 75 and 78 
Apply j 

7. 

 A random sample of 100 teachers in a large metropolitan area revealed a 

mean  weekly of Rs.480 with a standard deviation  Rs.48.with what 

degree of confidence can we assert that the average weekly salary of all 

teachers in the metropolitan area between 472 to 502 

Apply j 

8. 

Random sample 400 items is found to have mean 82 and standard 

deviation of 18. Find the maximum error of estimation at 95% 

confidence interval. Find the confidence limits for the mean if   ̅  =82 
Apply j 

9. 
 Find the 95% confidence limits for the mean  of the normality distributed 

population  from which the following sample was taken 

15,17,10,18,16,9,7,11,13,14. 
evaluate j 

10. 
A random sample of size 100 is taken from a population with standard 

deviation 5.1.given that sample mean is 21.6.constuct a95% confidence 

interval for the population.  

Understand j 

 

3.    SHORT  QUESTIONS 

 

UNIT –III 
SAMPLING DISTRIBUTIONS AND TESTING OF HYPOTHESIS 



S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 
If we can assert with 95% that the maximum error is 0.05 and p= 0.2,find 

the size of the sample  
Understand i 

2. 
Assuming that   =20.0, how large a random sample be taken to assert 

with probability 0.95 that the sample mean will not differ from that true 

mean by more  than  3.0 points 

Understand i 

3. Give the difference  between the interval estimation,  baysian estimation Analyze i 

4. Define estimate , estimator  and estimation  Analyze i 

5. 
A random sample of size 100  has a standard deviation of  5 . what can  

you say about the maximum error with 95% confidence  
Analyze i 

6. What is statistics Evaluate i 

7. Define sample  Analyze h 

8. Define point estimation  Evaluate j 

9. Define interval estimation Understand j 

10. Define confidence interval Analyze j 
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UNIT -1  SIGNAL ANALYSIS 

 

  Blooms   

LONG ANSWER QUESTIONS 

1 Explain the concept of orthogonality in signals? 

 

Analyze  a 

2 If the signal is x1(t) approximated in terms of 

x2(t).Derive an expression for evaluation of 

component of x1(t) contained in x2(t)? 

  

Understand  

 

a  

 

3 

 

A square wave is defined f(t)=1 for  0<t<π  and  

f(t)=-1 for  π<t<2π.Approximate this function by 

a waveform sint over an interval [0,2π]? 

 

Analyze  c  

4 Explain signal approximation using orthogonal 

function? 

Analyze  a  



 

5 Derive an expression for evaluation of mean 

square error in the signal approximation? 

 

Understand  b  

6 Explain orthogonality in complex functions? 

 

Analyze  c  

7 Show that the signal set 

{1,coswot,cos2wo,…….cosnwot,…….,sinwot,sin

2wot,…….,sinnwot,…..} are orthogonal over an 

interval T=2π/wo? 

 

Understand  b  

8 Prove that set of exponential  

1,e
±jwt

,e
±2jwt

,………,e
±njwt

 are orthogonal over an 

interval To 

Analyze  c  

9 State and prove convolution and linear 

properties of fourier series 

Analyze  a  

10 Explain Scaling and Time differentiation 

properties  of fourier series 

Analyze  c  

11 If periodic signal is defined as x(t)=e
-t
 for and its 

period is given as T=0.5 and represent it in 

exponential fourier series? 

 

  

12 With regard to fourier series representation, 

justify the following statement   A)even  

function contain only cosine terms B)odd 

function  contains only  sine terms 

 

  

13 Obtain complex exponential fourier coefficients 

for the signal x(t)=4+2cos3t+3sin4t.Also 

calculate the total power of x(t)? 

 

  

14. Derive  relationship between Trignometric 

fourier series and Exponential fourier series? 

 

  

15. A)If x(n)=(0.5)
n
U(n).Find the energy of the 

signal? 

B) If  x(n)=cos
2
wot.Find the power of the 

signal? 

 

  

16. Determine the fourier series represenatation of 

the signal x(t)=3cos(0.5 πt+0.25πt) 

  

17 sketch the even and odd component of the signal 

x(t)=t for 0≤t≤1 and x(t)=2-t  1≤t≤2 

 

  



18. if x(t)=e
-t
  and it is periodic signal with period 1 

sec.Represent x(t) in Trigonometric fourier 

series. 

  

19. Test the orthogonality of cosine waves 

cosnwot,cosmwot? 

 

  

20 Test the orthogonality of sine and cosine waves 

sinnwot and cosmwot? 

 

  

SHORT   ANSWER  QUESTIONS 

1 Show that the following signals are orthogonal 

over an interval [0,1] and the given signals are 

f(t)=1 and x(t)= (1-2t) √3 

 

Creating c 

2 Test the DT signal is periodic or not 

cos0.001nπ? 

 

Creating b 

3 Test the Discrete signal is periodic or not 

X(n)=sin3n 

 

Creating a 

4 X(t)=(cost + sin√2t)   test x(t)  is periodic or not. Applying b 

5 Sketch even and odd components  of 

 x(n)=e
-(n/4)

U(n)   

Applying c 

6 Sketch even and odd components  of 

x(t)=cos
2
(πt/2) 

Applying b 

7 Sketch even and odd components  of 

x(n)=Im[e
jnπ/4

]? 

Creating b 

8 Prove that power of the energy signal is zero 

over an infinite time? 

 

Applying b 

9 Prove that energy of the power signal is infinite 

over an infinite time? 

 

Applying c 

10 If x(n)=U(n).Find the power of the signal? Applying c 

11 What are the elementary standard test signals? 

 

Analyze  a 

12 If U(n) is the unit step function then sketch 

U(n)-U(n-1) and U(n-2)? 

 

Understand  

 

a  

 



13 Write the Dirchlet’s condition  for the existence 

of fourier  series 

 

Analyze  c  

14 Sketch  u(-t)  and u(-t-1)   where u(t) is unit step 

function. 

Analyze  a  

15 What is meant by Gibbs phenomenon 

 

Understand  b  

16 Write the formulae for Energy and power of 

continous time and discrete time signals. 

 

Analyze  c  

17 sketch the even and odd component of the signal 

x(t)=t for 0≤t≤1 and x(t)=2-t  1≤t≤2 

Understand  b  

18 .Draw the signum function and express signum 

function in terms of unit step function. 

Analyze  c  

19 Define signal  and system Analyze  a  

20 Expalin  folding, delaying, Advance  operations 

on the signal with an example 

Analyze  c  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

UNIT -2  FOURIER TRANSFORMS&SAMPLING 

 

 

LONG ANSWER QUESTIONS 

1 State and prove time shifting and frequency 

shifting properties of fourier transform. 

Analyze  a 

2 write the time scaling,frequency differentiation 

property of fourier transform. 

  

Understand  

 

a  

 

3 

 

write the convolution property of fourier 

transform. 

Analyze  c  

4 find the fourier transform of x(t)=te
-at   

u(t)
  
   Analyze  a  

5  

find the fourier transform of x(t)= e
-
 t  sint u(t)

    
   

Understand  b  

6 find the fourier transform of x(t)=e
-a|t |   

sgn(t) 

 

Analyze  c  

7 what is the fourier transform of a rectangular 

function is defined as x(t)=1 for -1<t<1 

Understand  b  

8 state and prove sampling theorem. Analyze  c  

9 Expalin natural sampling techinique. Analyze  a  

10 Explain the process of reconstruction of signals 

from its samples 

Analyze  c  

11 Explain flat top sampling 

 

Analyze  a 

12 compare  ideal,natural,flattop sampling 

techniques  

Understand  

 

a  

 

13 using fourier transform find the convolution of 

the signals x(t)=t e
-2t   

u(t) and 
  
 y(t)=t e

-t   
u(t) 

 

 

Analyze  c  

14. Derive  the formulae for fourier transform of 

periodic function  

Analyze  a  

15. find the fourier transform of x(t)=e
- |t |   

   

for -2<t<2   x(t)=0 otherwise  

Understand  b  

16. find the fourier transform of x(t)=sin(8t+0.1 t). Analyze  c  

17 State Parseval’s relation for continuous time 

fourier transforms  

Understand  b  

18. The Fourier transform (FT) of a function x (t) 
is X (w). What is the FT of  dx(t )/ dt 

Analyze  c  



19. Explain how aperiodic signals can be 
represented by fourier transform. 

Analyze  a  

20 find the fourier transform of x(t)=5sin
2
(3t) Analyze  c  

 SHORT   ANSWER  QUESTIONS 

1 find the fourier transform of x(t)=e
-at   

u(t)
  
   Creating c 

2 write the integration property of fourier 

transform  

Creating b 

3 write the duality property of fourier transform  Creating a 

4 find the fourier transform of x(t)=
 
sgn(t) Applying b 

5 find the fourier transform of x(t)=u(t) Applying c 

6 find the fourier transform of x(t)=coswot Applying b 

7 find the fourier transform of x(t)=sinwot Creating b 

8 What is the inverse fourier transform 1/(a+jw) Applying b 

9 What are the difference between Fourier series 

and Fourier transform  

Applying c 

10 What is the inverse fourier transform 1/(a+jw)
2 

Applying c 

11 Define nyquist rate and nyqusit interval. Analyze  a 

12 Find the nyquist rate of x(t)=(sin500πt)/(πt) 

 

Understand  

 

a  

 

13 what is aperture effect  Analyze  c  

14 Find the nyquist interval of  x(t)=(sin200πt). 

 

Analyze  a  

15 find the fourier transform of x(t)=f(t-2)+f(t+2). 

 

Understand  b  

16 What  is meant by Hilbert transform 

 

Analyze  c  

17 write the properties of Hilbert transform Understand  b  

18 What is an antialiasing filter? Analyze  c  

19 find the fourier transform of x(t)=cos5t Analyze  a  

20 find the fourier transform of x(t)=sin6t Analyze  c  

 



 

 

 

 

 

UNIT -3  Signal Transmission Through Linear Systems 

 

 

LONG ANSWER QUESTIONS 

1 Test the  continous time system y(t)=tx(t) is time 

variant or invariant. 

Analyze  a 

2 What is the relationship between input and 
output of an LTI system? 

Understand  

 

a  

 

3 

 

 

Analyze  c  

4 Test the  discrete  time system y(n)= nx(n) is 

time variant or invariant. 

Analyze  a  

5 Test the  continous time system y(t)= tx(t)is 

linear or non linear 

Understand  b  

6 Test the  continous time system y(t)= x
2
(t)is 

linear or non linear. 

Analyze  c  

7 Test the  discrete  time system y(n)= x
2
(n) is 

linear or non linear. 

Understand  b  

8 Test the  discrete  time system y(n)= x(n
2
) is 

linear or non linear. 

Analyze  c  

9 Test the  continous time system y(t)= 

x(t)+x
2
(t)is linear or non linear. 

Analyze  a  

10 Test the  discrete  time system y(n)= x(n)+x(n-1) 

is linear or not. 

Analyze  c  

 SHORT   ANSWER  QUESTIONS 

1 what is meant by impulse response. Creating c 

2 .define the term Transfer function Creating b 

3 What is meant by LTI system. Creating a 

4 State paley wiener criterion. Applying b 

5 Expain the terms signal bandwidth and system 

band width. 

Applying c 

6 Expalin the relation between bandwidth and rise 

time. 

Applying b 



7 What is the relation between impulse response 

and Transfer fuction 

Creating b 

8 Draw the ideal LPF characteristics Applying b 

9 When the LTICT system is said to be causal? Applying c 

10 When the LTICT system is said to be stable? Applying c 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

   1 
 

MARRI LAXMAN REDDY 
Institute of Technology & Management 

(Approved by AICTE, New Delhi & Affiliated JNTU, Hyderabad) 

                Dundigal, Quthbullapur (M), Hyderabad-500043. 

 

Department of Electronics & Communication Engineering 

 
QUESTION BANK 

 

Course Title ELECTRONIC DEVICES & CIRCUITS 

Course Code  

Regulation R13 

Course Structure Lectures Tutorials Practicals Credits 

4 1 - 4 

Course Coordinator G. KIRAN KUMAR 

Team of Instructors  

 

OBJECTIVES 
 
To meet the challenge of ensuring excellence in engineering education, the issue of quality 
needs to be addressed, debated and taken forward in a systematic manner. Accreditation is the 
principal means of quality assurance in higher education. The major emphasis of accreditation 
process is to measure the outcomes of the program that is being accredited.  
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education in the process of problem solving and career development. So, all students of the 
institute should understand the depth and approach of course to be taught through this 
question bank, which will enhance learner’s learning process.  
    

GROUP - A   (SHORT ANSWER QUESTIONS) 
 

S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

UNIT-I 
PN JUNCTION DIODE 

1. Define Electronic Device?  Remember E 

2. What is Cut-in Voltage?  Remember E 

3. Define Biasing? Remember E 

4. Explain about Forward Bias of a diode?  Remember E 

5. Explain about Reverse Bias of a diode?  Remember E 

6. Define Static Resistance?  Understand E 

7. Define Dynamic Resistance?  Understand E 

8. Explain Diffusion Process. Understand E 

9. Draw the VI Characteristics of a PN Diode? Understand E 

10. Explain Avalanche Breakdown? Understand E 

11. Explain Zener Breakdown? Understand E 



  

   2 
 

S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

12. What Is Carrier Multiplication? Understand E 

13. Draw the VI Characteristics of a SCR? Understand E 

14. Draw the Reverse Bias Characteristics of a Zener Diode? Remember E 

15. Write the Applications of a Varactor Diode and Zener Diode? Remember E 

16. Write the Applications of a Photo Diode and Tunnel Diode? Remember E 

17. Distinguish between ideal diode and practical diode? Remember E 

18. Explain Diffusion Capacitance. Understand E 

19. Explain Transition Capacitance. Understand E 

20. Applications of PN diode?   

UNIT-II 
RECTIFIERS AND FILTERS 

1. What is mean by a rectifier? Understand H 

2. What is mean by a filter? Remember H 

3. Explain Half Wave Rectifier? Understand H 

4. Explain Full Wave Rectifier? Remember H 

5. Define Ripple Factor and give its equation for Half Wave Rectifier 
(HWR)? 

Understand H 

6. Define Ripple Factor and give its equation for Full Wave Rectifier 
(FWR)? 

Understand H 

7. Define Efficiency and what is the value of efficiency for HWR?  Understand H 

8. Define Efficiency and what is the value of efficiency for FWR? Understand H 

9. Define Transformer Utilization Factor (TUF) and what is the value of 
efficiency for FWR? 

 H 

10. Define Transformer Utilization Factor (TUF) and what is the value of 
efficiency for HWR? 

Understand H 

11. Explain Inductor Filter and give its ripple factor for FWR? Understand H 

12. Explain Capacitor Filter and give its ripple factor for FWR? Understand H 

13. Explain LC Filter and give its ripple factor for FWR? Understand H 

14. Explain CLC Filter and give its ripple factor for FWR? Understand H 

15. Calculate the value of Inductance to use in a Inductor Filter 
connected to a FWR operating at 60hz to provide a DC output with 
4% Ripple Factor for a load of 100Ω. 

Evaluate H 

16. Calculate the value of capacitance to use in a Capacitor Filter 
connected to a FWR operating at 400Hz, if Ripple Factor is 10% for a 
load of 500Ω 

Evaluate H 

17. What is the property of a Capacitor and Inductor? Understand H 

18. Define Pulsating DC? Understand H 

19. Compare HWR and FWR? Understand H 

20. Explain Regulated Power Supply? Understand H 

UNIT-III 
BIPOLAR JUNCTION TRANSISTOR AND UJT 

1. What is a Bipolar Junction Transistor? How are its terminals named?  Understand G 

2. What are the different configurations of BJT? Remember G 

3. Explain the operation of NPN and PNP transistors. Understand G 

4. Compare CE,CB and CC Configurations.  Remember G 

5. Derive the Relation between α and β .Evaluate G 

6. Explain Early effect and its construction.  Understand G 

7. What is the relation between IB , IE , IC in CB configuration. Understand G 



  

   3 
 

S. 
No 
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Outcome 

8. What are the Regions exists in a BJT?  Evaluate G 

9. Explain Transistor as an Amplifier?  Evaluate G 

10. Explain breakdown Mechanisms in a BJT? Analyze G 
 

 

 

GROUP - II   (LONG ANSWER QUESTIONS) 
 

S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

UNIT-I 
PN JUNCTION DIODE 

1. Explain about semiconductors, insulators and metals with neat 
sketches. 

Understand E 

2. Der Derive the expression for diode current equation? Remember 
 

E 

3. The current of Ge diode is 100µA at a voltage of -1V at room 
temperature. Determine the magnitude of the current for the 
voltage of 0.2V at room temperature. 
 

 
Evaluate  

E 

4. Wh  What is is p-n junction? Explain the formation of depletion 

region in unbiased p-n diode. Explain the operation of reverse 

biased diode. 

Remember 
 

E 

5. Explain about varactor diode and give its applications. Write a 
short notes on temperature dependence of diode 
characteristics. 

Evaluate 
 

E 

6. Define the static and dynamic resistances of diode. A silicon 
diode has a saturation current of 7.5μA at room temperature 
300K. Calculate the saturation current at 400K. 

 
Understand 
 

E 

7. Describe the Energy band structure and V-I characteristics of a 
tunnel diode. 

Understand E 

8. Explain the principle of operation of a photo-diode. And also 
explain the characteristics of Zener diode. 

Evaluate E 

9. Determine the order and the poles of type 1 low pass cheby shev 
filter that has a 1 dB ripple in the passband and passband frequency 
Ωp =1000π and a stopband of frequency of 2000π and an 
attenuation of 40dB or more.  

Understand E 

10. For   Explain the given specifications Briefly discuss about Avalanche 

breakdown and Zener breakdown. 

Understand E 

11. Der   Derive an expression for total diode current starting from 

Boltzmann relationship in terms of the applied voltage. 

Understand E 

12. The current of Ge diode is 100µA at a voltage of -1V at room 
temperature. Determine the magnitude of the current for the 

Evaluate E 
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No 
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voltage of 0.2V at room temperature. 
 

13. Exp Explain The Reverse Biased characteristics of Zener Diode? And 

also Define the following terms for a PN Diode. 

  i). Energy Gap(EG)   ii). Fermi Level 

  iii). Cut-In Voltage. 

Understand E 

14. D      Derive the expression for transition capacitance, CT of PN 

diode? 

Understand E 

15. Derive the expression for transition capacitance, CD of PN 

diode? 

Understand E 

16. Explain the VI characteristics of a SCR with neat sketches. Understand E 

17. Explain the characteristics of Zener diode. Understand E 

18. For a Ge Diode carrying 10mA the required forward bias is 

about 0.2V. Estimate the reverse saturation current for the 

current of 1mA. 

Evaluate E 

19. Explain the operation of a Photo Diode with neat sketches and 

also discuss its applications. 

Understand E 

20. Briefly discuss about Avalanche breakdown and Zener 

breakdown. Distinguish between avalanche breakdown and 

Zener breakdown. 

Understand E 

UNIT-II 
RECTIFIERS AND FILTERS 

1. With reference to the Half Wave and Full Wave Rectifiers , explain 
the following terms: 

i) Ripple Factor ii) Efficiency iii) Peak Inverse Voltage 

Understand 
 

H 

2. What is Half Wave Rectifier? Explain its operation Half Wave 
Rectifier. 

Remember 
 

H 

3. What is Full Wave Rectifier? Explain its operation Full Wave 
Rectifier. 

Understand H 

4. Explain the operation of a Full Wave Bridge Rectifier. Remember 
 

H 

5. Compare Half Wave, Full Wave and Bridge Rectifiers. Evaluate H 

6. Derive the Equation of DC or Average value of the voltage and rms 
value of the voltage of a Full Wave Rectifier. 

 
Understand 
 
 

H 
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7. What is the need for filters in Power Supplies? Explain the operation 
of a Inductor filter. Find its ripple factor. 

 
Understand 
 

H 

8. What is the need for filters in Power Supplies? Explain the operation 
of a Capacitor filter. Find its ripple factor. 

Understand 
 

H 

9. Explain Zener diode as a Voltage Regulator. Understand 
 

H 

10. Compare the Performance of Inductive, LC and CLC Filters.  Understand 
 

H 

11. Compare the Performance of Half Wave, Full Wave and Bridge 
Rectifiers. 

Understand 
 

H 

12. What is the need for filters in Power Supplies? Explain the operation 
of a CLC filter. Find its ripple factor. 

Understand 
 

H 

13. Calculate the value of capacitance to use in a Capacitor Filter 
connected to a FWR operating at 50Hz, if Ripple Factor is 4% for a 
load of 200Ω 

Evaluate H 

14. A HWR circuit supplies 100mA DC to a 250Ω LOAD. Find the DC 
Output voltage, PIV and the V for the transformer supplying the 
rectifier. 

Evaluate H 

15. A FWR circuit supplies 100mA DC to a 250Ω LOAD. Find the DC 
Output voltage, PIV and the V for the transformer supplying the 
rectifier. 

Evaluate H 

16. With reference to the Half Wave and Full Wave Rectifiers , explain 
the following terms: 
Ripple Factor ii) Efficiency iii) Peak Inverse Voltage 

Understand H 

17. What is the need for filters in Power Supplies? Explain the operation 
of a Inductor-Capacitor (LC) filter. Find its ripple factor. 

Understand H 

18. Calculate the value of Inductance to use in a Inductive Filter 
connected to a FWR operating at 60Hz, if Ripple Factor is 5% for a 
load of 50Ω 

Evaluate H 

19. What is the need for filters in Power Supplies? Explain the operation 
of a Inductor filter. Find its ripple factor. 

Understand H 

20. Calculate the value of capacitance to use in a Capacitor Filter 
connected to a FWR operating at 50Hz, if Ripple Factor is 4% for a 
load of 200Ω 

Evaluate H 

UNIT-III 
BIPOLAR JUNCTION TRANSISTOR AND UJT 

1. Draw the circuit diagram of an NPN transistor in CE Configuration. 
With neat sketches and necessary equations describe its Input and 
output characteristics. 

Understand G 

2. What is Early effect? Explain why it is called Base-width modulation. Understand G 

3. Draw the circuit diagram of an NPN transistor in CC Configuration. 
With neat sketches and necessary equations describe its Input and 
output characteristics. 

Understand G 

4. Describe the functioning of a BJT with both of its junctions reverse 
biased. How do you operate a BJT in Saturation Region? 

Understand G 

5. Determine the collector current of a BJT with both of its junctions 
reverse biased. Assume ICO = 5 μA, IEO = 3.58μA, αA = 0.98 and 

Analyze G 
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assume any other parameters are required. 

6. Describe the significance of the terms α,β. Establish a relation 
between them. 

 Evaluate G 

7. Draw the circuit diagram of an NPN transistor in CB Configuration. 
With neat sketches and necessary equations describe its Input and 
output characteristics. 

Understand G 

8. Compare the characteristics of a BJT in CB, CE and CC 
Configurations. 

Understand  

9. With the help of circuit diagram of an NPN transistor in CC 
Configuration. With neat sketches and necessary equations describe 
its Input and output characteristics. 

Understand D 

10. Determine the collector current of a BJT with both of its junctions 
reverse biased. Assume ICO = 6 μA, IEO = 3μA, αA = 0.90 and assume 
any other parameters are required 

 
Evaluate 

D 
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OBJECTIVES: 

 
UNIT -1 

 
S.No

: 

QUESTION Blooms 

Taxonomy Level 
Course 

outcome 

SHORT ANSWER QUESTIONS 

1 State Ohm’s law. Knowledge a 
2 Mention the limitations of Ohm’s Law. Knowledge a 
3 What is a mesh? Understand  a 
4 Define super mesh Analysis c 
5 State Kirchhoff’s voltage law. Knowledge a 
6 State Kirchhoff’s Current law. Knowledge b 
7 What is nodal mesh analysis? Applying b 
8 What is a super node Understand  a 
9 State two salient points of a series combination of 

resistance 
Understand  

 

a  

 
10 State two salient points of a parallel combination of 

resistance. 
Analyze  c  

11 Define reference node? Knowledge a 
12 Give the difference between nodal analysis and mesh 

analysis 
Knowledge a 

13 Give two applications of both series and parallel 
combination. 

Understand  a 

14 Define an ideal voltage source. Analysis c 
15 Define an ideal current source Knowledge a 
16 Explain with relevant diagram dependent sources. Knowledge b 
17 Explain source transformations. Applying b 
18 Explain how voltage source with a source resistance can 

be converted into an equivalent current source. 

Understand  a 

19 What are unilateral elements Understand  

 

a  

 
20 What are bilateral elements Analyze  c  

 

 



LONG ANSWER QUESTIONS 

 

1 State and explain Kirchhoff’s laws. Analyze  a 
2 What is meant by independent and dependent 

sources? Give examples. 

Understand  

 

a  

 
3 Derive  the  equation  for  equivalent  resistance  of  number  

of  resistors connected in parallel. 
Analyze  a  

4 A series circuit has R=10Ω, L=50mH, and C=100μF and is 
supplied with 200V,50Hz. Find (i) Impedance (ii) current 
(iii) power (iv) power factor (v) voltage drop across the 
each element. 
 

  

5 Derive  the  equation  for  equivalent  resistance  of  
number  of  resistors  connected in parallel. 

Understand  b  

6 Derive an expression for RMs value of an A.C supply. Analyze  c  

7 Explain Mesh analysis with example? Understand  b  

8 A circuit is composed of a resistance 6 Ω and a 

series capacitive reactance of 8 Ω. A voltage 

e(t)=141 sin 314t is supplied to the circuit. Find (i)  

Complex impedance, (ii) Effective value of current, 

(iii) Power delivered to the circuit, (iv) Capacitance 

of the capacitor. 

  

Analyze  c  

9 For the mesh-current analysis, explain the rules for 

constructing mesh impedance matrix and solving the 

matrix equation [Z]I = V. 

 

Analyze  a  

10 Determine the current through 800 ohm resistor in 

the network shown in figure 

 

 

Analyze  c  

11  In the network shown below, find the current delivered 
by the battery. 
 

 
 
 
 

Creating c 



 

12 Find the current through branch a-b using mesh 

analysis shown in figure below. 

 
 

 

 

 

Creating b 

13 Determine the mesh currents I1 and I2 for the given 

circuit shown below. 

 

 
 

 

 

 

 

Creating a 

14 A saw tooth voltage as shown in figure is applied to 

a capacitor of C= 30micro Farad. Find the capacitor 

current 

 
 

 

Applying b 

15  

 
 

Find the power dissipated in 10 ohm resistor for the 

circuit shown in figure. 

 

Applying c 



 

 

 

 

 
16 An inductor shown in fig1(a) is supplied with a 

current wave from given in fig1(b) Draw the wave 

forms for the voltage and energy in the inductor 

 
 

 

Applying b 

17 

 
Determine the value of V2 such that the current through 
the impedance (3+j4) ohm is zero. 

 

Creating b 

18 Three star connected resistances are 3.21KΩ, 2.14 

KΩ, 4.72 KΩ find the values of  equivalent delta 

resistances. 

Applying b 

19 4 = v1/100 + (v1 – v2)/20 + (v1 – Vx)/50 

10 – 4 – (-2) = (vx – v1)/50 + (vx – v2) 

2 = v2/25 + (v2 – vx)/40 + (v2 – v1)/20 

Solve the following system of equations: 

 

Applying c 

20 Explain Mesh analysis with example. 

 

 

 

 

Applying c 

 

 
 
 

 
 
 

 
 

 
 
 

 
 
 

 



 
UNIT -2 

 
S.No: QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

SHORT ANSWER QUESTIONS 

1 Define R.M.S value. Understand  b  
2 State the advantages of sinusoidal alternating quantity. Analyze  c  
3 State two salient points of a series combination of 

resistance 

Remember  a  

4 Mention the Properties of a series RLC circuit. Analyze  b 
5 Give two applications of both series and parallel 

combination. 

Understand  c  

6 What is complex power? Explain power triangle? Analyze  c  
7 What are disadvantages of having a poor power factor? Remember  a  
8 Define i) Sinusoid ii) Form factor iii) Peak factor iv) 

Power factor 

Understand  b  

9 Derive the expression for power in terms of RMS values 

of voltage, current and cosine of the angle between 

voltage and current. 

Analyze  c  

10 Determine the current flowing through a branch, whose 

impedance is 4+j6 Ω, when a voltage 220v is applied and 

also find the power factor and active power? 

Analyze  b 

11 Explain the concept of admittance. Analyze  b  
12 Show that average power consumed by pure inductor and 

pure capacitor is zero. 

Analyze  b  

13 Show that current through purely resistive circuit is in 

phase with the applied voltage. 

Understand c 

14 Show that current through purely inductance lags applied 

voltage by 90. 

Understand  c  

15 Show that current through purely capacitor leads  applied 

voltage by 90 

Remember  a  

16 What is power factor Understand c 
17 What is conductance Analyze  b  
18 What is susceptance Understand c 
19 Show that current lags voltage in R-L series circuit. Analyze  b  
20 Show that current leads voltage in R-C series circuit. Understand c 
 

 

 

 

 

 



 

LONG ANSWER QUESTION 

S. No.  Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1.  Illustrate following terms: 

i) Impedance 

ii) Reactance 

iii) Phase deference 

iv) Power factor 

Knowledge l,k 

2.   Derive the expression for power in 1-φ A.C. Circuits. Evaluating a,e,l,k 

3.  A sinusoidal 50Hz voltage of 200v supplies the three 

parallel circuits as  shown in figure Find the current in 

each circuit and the total current. Draw  

the vector diagram.  

 

 
 

 

 

Applying d,j 

4.  Define power factor. What is its Importance in a.c. 

Circuits? 

Applying a,e,k 

5.  The impedances of a parallel circuit are Z1=(6+j8)Ω and 

Z2 =(8-j6)Ω . If  the applied voltage is 120V, find 

i. current and power factor of each branch 

ii. overall current and power factor of the circuit 

iii. Power Consumed by each impedance. Draw 

phasor diagram 

Knowledge a,e,l,k 

6  Derive the basic equation of an alternating quantity. 

Hence state its various  forms. 

Knowledge l,k 

7  A series circuit consisting of a 10Ω resistor, a 100μF 

capacitor and a 10 mH  inductor is driven by a 50 Hz a.c. 

voltage source of maximum value 100  volts. Calculate 

the equivalent Impedance, current in the circuit, the 

power  factor and power dissipated in the circuit 

Evaluating a,e,l,k 

8  Show that average power consumed by pure inductor and 

capacitor is   zero.  A resistance of 16ohms is connected 

in parallel to an inductance of 20mH and the parallel 

combination is connected to an ac supply of 230V 50Hz. 

Determine the current through the elements and power 

delivered by  the source, draw the phasor diagram. 

Applying d,j 

9  What is Admittance? Which are its two components?  

State its unit. How  the admittance is expressed in 

rectangular and polar form? 

Applying a,e,k 

10  Explain Admittance, Susceptance and Conductance. 

Draw the admittance  triangle 

Knowledge a,e,l,k 

11  Derive the expression for i(t) for RL series circuit when 

excited by a  sinusoidal source. 

Knowledge a,e,l,k 



 

 

 

 

 

 

 

 

12  A 50Hz sinusoidal voltage applied to a single phase 

circuit has its RMS value of 200V. its value at t=0 is 28.3 

volt positive. The current drawn by the circuit is 5A  

RMS and lags behind the voltage by one sixth of a cycle. 

Write the expressions  for instantaneous values of voltage 

and current. 

Evaluating l,k 

13  In a particular circuit a voltage of 10 V at 25 Hz 

produces 100 mA while the  same voltage at 75 Hz 

produces 60 mA draw the circuit diagram and insert the  

values of the constants. At what frequency will the value 

of impedance be twice   as that 25 Hz. 

Applying a,e,l,k 

14  A 50 Hz sinusoidal current has peak factor 1.4 and form 

factor 1.1. Its average  value is 20 A. The instantaneous 

value of current is 15 A at t = 0 sec. Write the  equation 

of current and draw its wave form. 

Applying d,j 

15  Construct the phasor and impedance diagram and 

determine the circuit constants  for the following voltage 

and current  V(t)=150 sin(5000t+50
0
 )V,  i(t)=150 

sin(5000t-25
0
 ) 

Knowledge a,e,k 

16  A series RL circuit having a resistance of 4Ω and 

inductance reactance 3Ω is  connected to 100V, 50Hz, 

single phase supply. Find the current, power drawn by  

the circuit and power factor. 

Knowledge a,e,l,k 

17  A non-sinusoidal voltage has a form factor of 1.25 and 

crest factor of 1.63. If  its average value is 50V calculate 

its i) r.m.s value  ii) Maximum value 

Evaluating a,e,l,k 

18  The current drawn by a pure capacitor of 20µF is 1.382 

A from 220V a.c  supply What is the supply frequency? 

Applying l,k 

19  A 50Hz sinusoidal current has peak factor 1.4 and form 

factor 1.1. its average  value is 20 amp. The 

instantaneous value of current is 15 amp at t=0 sec. Write  

the equation of current and draw its wave form   

Applying a,e,l,k 

20  A  current  of  4A  flows  through  a  non-inductive  

resistance  in  series,  with  a  chocking coil  When 

supplied at 230V, 50Hz. If the voltage across the 

resistance is 100V and  across the coil is 180V, draw the 

phasor diagram and calculate i) Impedance, Resistance 

and reactance of the coil  ii) The power absorbed by the 

coil   iii) The total power 

Knowledge d,j 



UNIT -3 
 

 

S.No

: 

QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

SHORT ANSWER QUESTIONS 

1 
Define quality factor. 

Understand  b  

2 What is resonance? Remember  a  

3 What is Band width and Selectivity? Analyze  b 

4 Write the characteristics of parallel resonance Understand  c  

5 Define mutual inductance. Analyze  c  

6 State dot rule for coupled coils. Remember  a  

7 Define coefficient of coupling Understand  b  

8 What are coupled circuits? Analyze  c  

9 What are coupled coils? Analyze  b 

10 What is magnetization curve?   

 

 

 

 

S.No: QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

LONG ANSWER QUESTIONS 

1 Explain  and  derive  the  relationships  for  bandwidth  

and  half  power frequencies of RLC series circuit. 

Understand  b  

2 State and explain Faraday’s laws of electromagnetic 

induction 

Analyze  c  

3 Discuss the characteristics of parallel resonance of a 

circuit having G,L and C. 

Remember  a  

4 Determine the quality factor of a coil R = 10 ohm, L = 

0.1H and C =10μF 

Analyze  b 

5 What is resonance? Sketch the resonance curves for a 

series resonant circuit with variable frequency and 

constant R, L and C. 

Understand  c  

6 A Pure resistor, a pure capacitor and a pure inductor are 

connected in parallel  across supply; find the impedance 

of the circuit as seen by the supply. Also find the resonant 

frequency 

Analyze  c  

7 Given a series RLC circuit with R = 10 ohms, L = 1 mH 

and C = 1µF connected across a sinusoidal source of 20 V 

with variable frequency. Find i) The resonant frequency ii) 

Q factor of the frequency iii) Half power frequencies 

Remember  a  

8 A series RLC circuit has R=20 ohm, L=0.005H and C = 

0.2 x 10-6 F. It is fed from a 100V variable frequency 

Understand  b  



source. Find i) frequency at which current is maximum ii) 

impedance at this frequency 
9 A series RLC circuit has Q = 75 and a pass band (between 

half power frequencies) of 160 Hz. Calculate the resonant 

frequency and the upper and lower frequencies of the pass 

band. 

Analyze  c  

10 A series RLC circuit has R=20 ohm, L=0.005H and C = 

0.2 x 10-6 F. It is fed from a 100V variable frequency 

source. Find i) frequency at which current is maximum ii) 

impedance at this frequency and iii) voltage across 

inductance at this frequency. 

Analyze  b 
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OBJECTIVES: 

 
UNIT -1 

 
S.No: QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

SHORT ANSWER QUESTIONS 

1 What is 1’s complementation method? 

 
Knowledge a 

2 What is 2’s complementation method Knowledge a 
3 How are binary codes classified Understand  b 
4 Obtain the 1’s and 2’s compliment of the following binary 

numbers 
(a)10000000  (b)01010101. 

Analysis c 

5 What is the advantage of sop and pos realization Knowledge a 
6 What are the expandable gates? Knowledge a 
7 How do you convert aoi logic to universal logic. Applying c 
8 What are the difference of gray code and bcd code Understand  a 
9 Which gate is called as any or all gate ?why Understand  

 

a  

 
10  find 16’s compliment of BABAC Analyze  c  
11 What is an x-or gate? 

 
understand a 

12 what is the advantage of sop and pos realization Knowledge b 
13 what is the use of de morgans  theorem Analyze c 
14 how do you convert aoi logic to universal logic Applying c 
15 what is the use of de morgans  theorem Understand b 
16 how can nor gate be used as an inverter? Understand b 
17 which gate is called as any or all gate ?why? Knowledge b 
18 which gates can be used as inverters in addition to not gate? Knowledge b 
19 .prove one  booliean algebraic law? 

 
Analyze c 

20 how are binary codes classified Analyze c 
LONG ANSWER QUESTIONS 

1 perform the subtraction on the given unsigned numbers  
(a)6428 – 3409 (b)125 – 1800 (c)2043 – 6152 

Analyze  c 



. 
2 Write about canonical forms of Boolean functions.  Understand  

 

a  

 
3 

 
Reduce the following boolian expressions 
(a)X(X’+YZ) (b)X(YZ+Y’Z) (c) (X+Y+Z)(X’+Y’+Z’) 

 

Analyze  c  

4 Prove that  
(a)If A+B=A+C and A’+B=A’+C, then B=C. 
(b)If A+B=A+C and AB=AC, then B=C. 

 

Analyze  a  

5 What are the switching functions and also explain any one 

switching function with example 

Understand  b  

6 Apply the de morgans theorem to each of the following 
expressions 
(a)(P(Q+R) )’ (b)((P+Q’)(R’+S))’
 (c)((A’+B+C’+D)(0+A’BCD’)) 

.  

Analyze  c  

7 Show an arrangement  to X-OR and X-NOR theinputs 

A,B,C and D 

Understand  b  

8 Implement the boolean function F=xy’z+x’y’z+w’xy+wx’y+wxy 
(a) Obtain truth table of F 
(b) draw the logic diagram, using original boolean expression 

(c)draw the logic diagram for simplified expression 

Analyze  c  

9 Without reducing ,convert the following expressions to NAND 
logic 

(a)(A+B)(C+D) (b)(A+C)(ABC+ACD)

 (c)AB+CD(AB’+CD).  

Analyze  a  

10 Reduce the following boolian expressions 
(a)X(X’+YZ) (b)X(YZ+Y’Z) (c) (X+Y+Z)(X’+Y’+Z’) 

 

Analyze  c  

11 Express the Boolean function F=A+B’C as a sum of minterms understanding b 

12 Implement the boolean function F=XYZ’+X’Y’Z+XY’Z+X’Y’Z’ 
(a) Obtain truth table of F 
(b) draw the logic diagram,using original boolian expression 
(c)draw the logic diagram for simplified expression 
 

Analyze c 

13 Implement the boolean function  
F=xy+x’y’+y’z 
(a)with AND,OR ,and inverter gates, 
(b)with OR and inverter gates, (c)with NAND, inverter gates 
 

Analyze c 

14 Perform the following decimal subtractions in bcd by 9’s 
complement method 
(a)305-168 (b)679-885 
 

Analyze c 

15 Obtain the 1’s and 2’s compliment of the following binary 
numbers 
(a)10000000  (b)01010101 `(c)11111110 (d)10001001 
 

Analyze c 

16 Convert the following numbers into gray code 
(a)8 (b)23 (c)96 (d)246 

Analyze c 

17 Add the following in bcd  
(a)275+493 (b)807 +286 (c)920+356 

Apply c 



 
18 Encode data bits1101 into the 7-bit even – parity hamming 

code 
Apply c 

19 perform the following decimal subtractions in bcd by 9’s 
complement method 
(a)305-168 (b)679-885 
 

Analyze c 

20 Subtraction the following binary numbers 
(a)10011-101 (b)10110-1011 (c)1100.11-111.01 
 

Analyze c 

UNIT -2 
 

S.No: QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

                                             SHORT ANSWER QUESTIONS 

1 What is a K –map? What are its advantages Knowledge a  

 
2 Why the minimization of switching functions required Analyze c  
3 What is standered SOP form Remember a  
4 What is a minterm Understand b  
5 How is addition of large binary numbers accomplished Analyze c  
6 What are incomplitley specified expressions Remember b  
7 What are prime implicants? 

 

Analyze c  

8 Why is demultiplexer called a distributer?jutify  Analyze a  
9 What are arithmetic circuits Understand c  
10 What is two-level logic? What is its advantage Understand b 
11 Why subtractactor ICs not available Analyze c 
12 What are hazards in combinational circuit Understand c 
13 What is a minterm Remember c 
14 What are DON’T CARES Understand c 
15 What is adjacency ordering Knowledge c 
16 What are the essential prime implicants Analyze c 

17 How many types of multiplexing are there?name them? Analyze a  

 
18 How many types of hazards ?name them Understand c  
19 Why does a serial adder require only one ful adder Understand a  
20 Why does a serial adder require only one ful adder Knowledge b  
                                                 LONG ANSWER QUESTIONS 

1 Write procedure to expand an SOP expression into standard 
SOP form 

Understand b 

2 Compare K-map with tabular method to minimization Understand b 
3 What are the limitations of K-map Understand b 
4 Reduce the following expressions using K-maps 

(a)AB+AB’C+A’BC’+BC’  (b)ABC’+AB+C+BC’+DB’ 
 (c)(A+B)(A+B+D’)(B+C’) 

Analyze c 

5 Reduce ∏M(1,2,3,5,6,7,8,9,12,13) using K-map method Analyze c 
6 Reduce ∑m(9,10,12)+d(3,5,6,7,11,14,15) using K-map method Analyze c 
7 Obtain the minimal expression using tabular method 

∑m(0,1,3,4,5,7,10,13,14,15) 
 

Analyze c 

8 Obtain the minimal expression using tabular method Analyze c 



∑m(1,5,6,12,13,14)+d(2,4) 
 

9 Obtain the minimal expression using tabular method 
 ∏M(1,5,6,7,8,10,11,12,15)+d(2,4) 
 

Analyze c 

10 Obtain the minimal SOP  expression for  
∏M(0,1,2,4,5,6,9,11,12,13,15) and implement it in NAND 
logic? 

Analyze c 

11 Design  a logic circuit to generate (a)an even parity bit and 
(b)an odd parity bit for a 3-bit binary input? 

Create d 

12 Design the binary multiplier for 4-bit data Create d 
13 Design a 4-bit comparator Create d 
14 Implement full adder with a decoder and NAND gates Create d 
15 Construct a 16x1 multiplexer with two 8X1 and one 2X1 

multiplexers 
Create d 

16 Implement a full adder with two 4Xi multiplexers? Analyze c 
17 Construct a 4-16 line decoder with five 2-4 line decoders with 

enable 
Analyze c 

18 Design a combinational circuit that converts a four –bit gray 
code to a four-bit binary number 

Create d 

19 Explain about the decimal adder and bcd adder Knowledge a 
20 Explain detail about encoders ,decoders and multiplexers Knowledge a 
 

 

 

  

  

UNIT -3 
UNIT -3 

UNIT -3 
UNIT -3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT -3 
 
S.No: QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

SHORT ANSWER QUESTIONS 

1 What is a flip  flop Understand  b  
2 Obtain JK flip flop characteristic equation from truth table Analyze  c  
3 What is synchronous latch Remember  a  
4 Write the characteristic equation of SR flip-flop Analyze  b 
5 What is sequential circuit Understand  c  
6 What are the types of flip-flops? Name them Analyze  c  
7 What do you mean by clock skew Understand  a  
8 Distinguish between combinational and sequential circuits Remember  b  
9 Which flip-flop is not widely used? Why? Analyze  c  
10 How maney flip-flops are required to store n bits 

information 

Analyze  c 

                           LONG ANSWER QUESTIONS   
1 Convert JK flip flop into SR flip flop ,D flip flop Analyze  c 
2 Distinguish between synchronous and asynchronous 

circuits 

Understand b 

3 Explain  JK master slave flip flop, excitation table of T 

flip flop 

Understand  b 

4 Define the following terms with relation to flipflop 

Set-up time, hold time, propagation delay ,clear 

Remember  a 

5 Design the master slave JK flip flop Analyze c 
6 Draw the scimatic circuit of D flip flop with negative edge 

triggering using NAND gates 

Analyze  c 

7 Draw the circuit diagram for positive edge triggered JK 

flip flop with active low preset 

Apply c 

8 Design active high SR latch Analyze  c 
9 Convert T flip flop into D flip flop, SR flip flop, JK flip 

flop 

Analyze c 

 

10 Write the excitation table for all the flip flops Understanding b 
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GROUP - A   (SHORT ANSWER QUESTIONS) 
 

S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

UNIT-I 
Probability and Random Variable 

1 Define probability? Remember 1 

2 Explain probability with Axioms? Understand 1 

3 Define conditional probability? Remember 1 

4 Define joint probability? Remember 1 

5 Define total probability? Remember 1 

6 Define bayes theorem? Remember 1 

7 Explain how probability can be considered as relative frequency? Understand 1 

8 Define random variable? Remember 1 

9 Define a sample space? Remember 1 

10 Define multiplication theorem? Remember 1 

11 Define Independent Events Remember 1 

12 Define Mutually Exclusive Events Remember` 1 

13 Which events are called statistically independent events?.Why Understand 2 

14 State Bay’s Theorem Understand 2 

15 What is the Probability of getting 53 Sundays in a leap year Analyzing 3 

16 What is the probability of getting 53 Saturdays in a year Understand 2 

17 Find the probability of getting a number card when a card is drawn from a 
deck of 52 cards 

Analyze 1 

18 Find the probability of getting a red card when a card is drawn from a 
deck of 52 cards 

remember 3 

19 Find the probability of getting Black card when a card is drawn from a 
deck of 52 cards 

Analyze 3 

20 Find the probability of getting a King card when a card is drawn from a Analyze 2 
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S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

deck of 52 cards 

UNIT-II 
Distribution & Density Functions and Operation on One Random Variable – Expectations 

1 Define probability density function? Remember 2 

2 Define probability distribution function? Remember 2 

3 Write any two properties of density function? Remember 2 

4 Write any two properties of distribution function? Remember 2 

5 Define uniform density function? Remember 2 

6 Define uniform distribution function? Remember 2 

7 Define Gaussian density function? Remember 2 

8 Define Gaussian distribution function? Remember 2 

9 Define Poisson distribution function Remember 2 

10 Define mean and mean square values? Remember 2 

11 Explain any two properties  of Mean Analyze 4 

12 Define Mean Understand 4 

13 Define  Variance Analyze 4 

14 State and Prove any two properties of Variance understand 2 

15 Define Exponential Distribution function Analyze 4 

16 Define Exponential Density function Understand 2 

17 Define Poisson’s Density Function Analyze 4 

18 Define Poisson’s Distribution function Understand  

19 What is the relation between Probability distribution function and 
probability density function 

Understand 2 

20 Explain about chebyshev inequality Analyze 4 

UNIT-III 
Multiple Random Variables and Operations 

1 Define probability density function for two random variables? Remember 2 

2 Define probability distribution function for two random variables? Remember 2 

3 Give properties of probability density function? Remember 2 

4 Give properties of probability distribution function? Remember 2 

5 Define mean for two random variables? Remember 4 

6 Define mean square value for two random variables? Remember 4 

7 Define skew for two random variables? Remember 4 

8 Define skewness for two random variables? Remember 4 

9 Define correlation? Remember 5 

10. Define covariance? Remember 5 
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GROUP - II   (LONG ANSWER QUESTIONS) 

 

S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

UNIT-I 
Probability and Random Variable 

1 State and prove Bayes Theorem Remember 1 

2 State and prove total probability theorem Remember 1 

3 A man wins in a gambling game if he gets two heads in five flips of a 
biased coin. The probability of getting a head withthecoinis0.7. 

1. Find the probability the man will win. Should he play this game? 

2. What is the probability of winning if he wins by getting at least four 
heads in five  
 

Analysis 1 

4 In the experiment of throwing two fair dice, let A be the event that the 
first die is odd, B be the event that the second die is odd, and C is the 
event that the sum is odd. Show that events A,B and C are pair wise 
independent, but A, B and C are not independent 

Analysis 1 

5 A certain large city averages three murders per week and their 
occurrences follows a Poisson distribution 

1. What is the probability that there will be five or more murders in a 
given week? 

2. On the average, how many weeks a year can this city expect to 
have no murders? 

3. How many weeks per year (average) can the city expect the number of 
murders per week to equal or exceed the average number per week? 
 

Analysis 1 

6 A man matches coin flips with a friend. He wins 2Rs if coins match and 
loses2Rs if they do not match. Sketch a sample space showing possible 
outcomes for this experiment and illustrate how the points map on to the 
really next hat defines the values of the random variable X=”dollars won 
on a trial”. Showa second mapping for a random variable Y=”dollars won 
by the friend on a trial” 

 

Analysis 1 

7 Explain total probability and conditional probability theorems with 
properties 

Understand 1 

8 Explain total probability theorem and bayes theorem with properties Understand 1 

9 Space craft are expected to land in a prescribed recovery zone 80% of 
the time. Over a period of time, six space crafts land. 

1. Find the probability that none lands in the prescribed zone 

2. Find the probability that at least one will land in the prescribed zone 
The landing program is called successful if the probability is 0.9 or more 
that three or more out of six space craft will land in the prescribed zone. Is 
the program successful? 

Understand 1 

10 Two cards are drawn from a 52 card deck (the first is not replaced) 

1. Given the first card is a queen, what is the probability that the 

Evaluate 1 
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S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

second is also a queen? 
2. Repeat part a) for the first card a queen and the second card a7 

11 A computer manufacturer uses chips from three sources. Chips from 
sources A, B, and C are defective with probabilities 0.001, 0.005 and 0.01 
respectively. If a  
randomly selected chip is found to be defective, find the probability that 
the manufacturer was A; that manufacturer was C. 

Remember 1 

12 Define MGF moment generating Function and  Discuss the drawbacks of 
moment generating function over characteristic function 

Remember` 1 

13 Define a random variable? Explain its importance with an example. Understand 2 

14 i) When do you say that two events are independent?  
ii) The probability, P, assigned to an event must satisfy certain 
conditions. What are they? 

Understand 2 

15 A batch of 50 items contains 10 defective items. Suppose 10 items are 
selected at random and tested. What is the probability that exactly 5 of 
the items tested are defective? 

Analyzing 2 

16 A random variable X has probability density function  
fx(x)=  Cx(1-x )     : 0≤x≤1 
            0                 : Otherwise 
i) Find C ii) Find P[0.5≤x≤0.75]  

Understand 2 

17 A coin is to be tossed until a head appears twice in a row. What is the 
sample space for this experiment? If the coin is fair, what is the 
probability that it will be tossed exactly  
four times? 

Analyze 3 

18 An urn contains 10 white and 12 red chips. Two chips are drawn at 
random and, without looking at their colors, are discarded. What is the 
probability that a third chip drawn is red? 

remember 2 

19 A block of 100 bits is transmitted over a binary communication channel 
with probability of bit error P = 103 
. Find the probability that the block contains three  
or more errors. 

Analyze 3 

20 We are given a box containing 5000 transistors, 1000 of which are 
manufactured by company X and the rest by company Y. 10% of the 
transistors made by company X  
are defective and 5% of the transistors made by company Y are 
defective. If a randomly chosen transistor is found to be defective, find 
the probability that it came from company X 

Analyze 1 

UNIT-II 
Distribution & Density Functions and Operation on One Random Variable – Expectations 

1 Derive expressions for mean and variance for uniform random variable? Analysis 4 

2 Two Gaussian random variables X and Y  have a correlation coefficient The 
standard deviation of X is1.9 A linear transformation (coordinate rotation 
of) is known to transform X and Y to new random variables that are 
statistically independent What is variance of Y? 

Evaluate 4 

3 Explain density function with four properties Understand 2 

4 State and prove any four properties of distribution function? Remember 4 

5 Derive expressions for mean and variance for Gaussian variable? Understand 4 

6 Derive expressions for mean and variance for Poisson random variable? Understand 4 
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S. 
No 

QUESTION Blooms 
Taxonomy 
Level 

Course 
Outcome 

7 Derive expressions for mean and variance for binomial random variable? Understand 4 

8 Derive expressions for mean and variance for exponential random 
variable? 

Understand 4 

9 Derive expressions for mean and variance for Raleigh random variable? Understand 4 

10 State and prove properties of Mean and variance Understand 3 

11 The mean and variance of a random variable X is 5 and 3 respectively. 
Another random variable Y is defined as         Y= - 8X+10 find E[X

2
] and 

E[Y] and E[Y
2
] , Variance of Y 

Analyze 2 

12 State and prove the properties of joint moment generating function Analyze 4 

13 What is the Physical Significance of variance and standard deviation? Remember 1 

14 State and prove three properties of Characteristic function Understand 3 

15 Let the random variable Y be defined by  
  Y  = X

2   
Where X is continuous random variable. Find the cumulative 

distribution function  
and probability density function of Y. 

Remember 1 

16 The mean and variance of a random variable X is 5 and 3 respectively. 
Another random variable Y is defined as         Y= 2X+6 find E[X

2
] and E[Y] 

and E[Y
2
] , Variance of Y 

Remember 1 

17 The mean and variance of binomial distribution are 6 and 2.4 respectively 
find the P(X> 2) 

Understand 2 

18 State and explain the properties of conditional density function Remember 1 

19 State and prove any three properties of moment generating function.  Understand 3 

20 Find the variance of Uniform probability Density function Remember 2 

UNIT-III 
Multiple Random Variables and Operations 

1 State and explain probability density function for two random variables? Remember 2 

2 State and explain probability distribution function for two random 
variables? 

Remember 2 

3 State any four properties of probability density function? Remember 2 

4 State any four properties of probability distribution function? Remember 2 

5 Let Z=X+Y-C, where X and Y are independent random variables with 
variance  σ X

2
 , σ Y

2
 and C is a constant. Find the variance of Z in terms of 

σ X
2
 , σ Y

2
 and C. 

Analysis 6 

6 What is the importance of covariance function? Understand 6 

7 Explain how random processes are classified with neat sketches. Understand 6 

8 State and prove the properties of joint characteristic function Creating 6 

9 Derive the expressions for the distribution and density functions of sum 
of two statistically independent random variables 

Remember 5 

10 State and prove properties of the joint distribution for two random 
variables 

Remember 5 
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OBJECTIVES 
To meet the challenge of ensuring excellence in engineering education, the issue of quality needs to be 
addressed, debated and taken forward in a systematic manner. Accreditation is the principal means of quality 
assurance in higher education. The major emphasis of accreditation process is to measure the outcomes of the 
program that is being accredited.  
 
In line with this, Faculty of Institute of Aeronautical Engineering, Hyderabad has taken a lead in incorporating 
philosophy of outcome based education in the process of problem solving and career development. So, all 
students of the institute should understand the depth and approach of course to be taught through this 
question bank, which will enhance learner’s learning process.  
 
1. Group - A   (Short Answer Questions) 

 

S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

UNIT-I  
Linear ODE with Variable Coefficients and Series Solution 

1 
Define ordinary point of the differential equation. 

 
Remember a 

2 Define Singular point of the differential equation. Remember a 

3 

Define Regular and irregular singular point of the differential 

equation. 

 

Remember a 

4 Define Cauchy’s linear equation Remember a 

5 Define Legendre’s  linear equation Remember b 

6 

Write the complementary function of 

).
1

(10)22( 2233

x
xyDxDx   

 

Create a 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

7 

Find the Singular point of .0)1(2)1( 2  ynnxyyx lll  

 

Apply 

a 

8 
Find the singular point of .0)( 22

2

2
2  ynx

dx

dy
x

dx

yd
x  

 

Apply 

b 

9 
Explain how Cauchy’s linear equation with variable coefficient 
converts into Linear equation with constant coefficients. 

Analyze b 

10 
Explain how Legendre’s linear equation with variable coefficient 
converts into Linear equation with constant coefficients. 

Analyze a 

 
11 

Find the Complementary function of 

.log122 3

2

2
2 xxy

dx

dy
x

dx

yd
x   

Apply 

a 

12 
Find the singular point of .0)1(2)1(

2

2
3  y

dx

dy
x

dx

yd
xx  

 

Apply 

a 

13 Solve .
log1

222

2

x

x

x

y

dx

dy

xdx

yd
  Evaluate a 

14 Find the Singular points of .03)1()1(2
2

2

 y
dx

dy
x

dx

yd
xx  

Apply 
a 

15 Find the Singular points of .0)(2 2

2

2
2  y

dx

dy
xx

dx

yd
x  

Apply 
b 

16 Find the Singular points of .0)1(2
2

2
2  yx

dx

dy
x

dx

yd
x  

Apply 
a 

17 Find the Singular points of .0)1(3
2

2

 y
dx

dy
x

dx

yd
x  

Apply 
b 

18 Find the Singular points of .0)1()(
2

2
2  y

dx

dy
x

dx

yd
xxx  

Apply 
b 

19 Write the Complementary function of .42 4

2

2
2 xy

dx

dy
x

dx

yd
x   

Create 
a 

20 Write  the Complementary function of .24
2

2
2 xey

dx

dy
x

dx

yd
x   

Create 
a 

UNIT-II  
Special Functions 

1 
Define Bessel’s Differential equation and write its series solution. 

 

Remember 
c 

2 Define Legendre’s Differential equation and write its series solution. 
Remember 

c 

3 Write the Rodriguez’s formula for Legendre’s Differential Create c 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

equation. 

 

4 

Write the Generating function for Legendre’s Differential 

equation. 

 

Create c 

5 
Define Orthogonality for Legendre’s Differential equation. 

 
Remember c 

6 
Write the Generating function for Bessel’s Differential equation. 

 
Create c 

7 
Define Orthogonality for Bessel’s Differential equation. 

 
Remember c 

8 
Show that ).(

5

3
)(

5

2
13

3 xpxpx   

 

Understand c 

9 
Express 32 23  xxx in terms of Legendre polynomials. 

 

Understand c 

10 
Show that .1)1( np  

 

Evaluate c 

11 

prove that  
 

.
2

1
1)1(

1 


 nn
p

nl

n  

 

Understand c 

12 
Show that   .1)1(

n

np   

 

Analyse c 

13 

Prove that  11
2

1
  nn

l

n JJJ  

 

Analyse c 

14 

Prove that .
2

)()(

2

2

1

2

2

1
x

xJxJ



















  

 

Understand c 

15 
Prove that .)( 01 xJxJ

dx

d
  

Understand c 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

 

16 

Prove that ).()1()( xJxJ n

n

n   

 
Analyse c 

17 

Determine the value of ).(
2

1 xJ   

 
Understand c 

18 

Determine the value of ).(
2

3 xJ  

 
Understand c 

19 

Show that .1 n

l

nn JJJ
x

n
 

 

Evaluate d 

20 
Define Jacobi Series.  

Analyse d 

UNIT-III 
Complex Functions-Differentiation 

1 

Define Analytic function with one example. 

 
Remember d 

2 

Write the necessary and sufficient condition for f(z) to be analytic 

in Cartesian coordinates. 

 

Create d 

3 Show that f(z)=z+2 z  is not analytic. 

 

Evaluate d 

4 

Find where the function f(z)=
)1(

2
2 



zz

z
 ceases(fails) to be 

analytic. 

 

Apply d 

5 

Show that the real and imaginary parts of an analytic function are 

harmonic. 

 

Analyse d 

6 
Prove that nZ  is analytic where n is positive integer. 

 

Understand d 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

7 
Show that the function )log(2 22 yxU  is harmonic. 

 

Understand d 

8 
Define harmonic function. 

 

Remember 
d 

9 
Define Complex potential function. 

 

Remember 
d 

10. 
 

If w=logz, find 
dz

dw
 and determine where W is non-analytic. 

Analyse c 

11 
Find k such that 23 3),( kxyxyxf  be harmonic. 

 

Apply 

c 

12 
Find whether yxiyxzf coscossinsin)(  is analytic or not. Apply 

c 

13 
Find whether 

iyx

iyx
zf




)( is analytic or not. 

Apply 

d 

14 
Define conjugate function.  

Remember 
d 

15 
Explain the procedure of Milne-Thomson method. 

Analyze 
d 

16 
Define Entire function. Remember d 

17 
Define Maximum and Minimum principle. Remember d 

18 
Find the singular point of f(z)=

 1z

z
 

Apply 

d 

19 
Define Differentiability of a complex function. Remember d 

20 
Define Continuity of a complex function. Remember d 

 
2. Group - B   (Long Answer Questions) 
 

S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

UNIT-I  
Linear ODE with Variable Coefficients and Series Solution 

1 
Solve in series the equation .02

2

2

 yx
dx

yd
 

 

Evaluate a 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

2 
Solve in series the equation .02)1(

2

2
2  y

dx

dy
x

dx

yd
x  

 

Evaluate 

a 

3 
Solve in series the equation .024

2

2

 y
dx

dy

dx

yd
x  

 

Evaluate 

a 

4 
Solve in series the equation .03)1()1(2

2

2

 y
dx

dy
x

dx

yd
xx  

 

Evaluate 

a 

 
5 Solve in series the equation .0)1()1(

2

2

 y
dx

dy
x

dx

yd
xx  

 

Evaluate 

a 

6 
Solve in series the equation .02)1(

2

2

 y
dx

dy
x

dx

yd
x  

 

Evaluate 

a 

7 
Solve in series the equation .0)31()1(

2

2

 y
dx

dy
x

dx

yd
xx  

 

Evaluate 

a 

8 Solve in series the equation Solve in series the equation 

.0)1()1(
2

2

 y
dx

dy
x

dx

yd
xx  

 

Evaluate 

b 

9 
Solve .log2

2

2
2 xxy

dx

dy
x

dx

yd
x   

 

Evaluate 

b 

10 
Solve )).1cos(log(4)1()1(

2

2
2 xy

dx

dy
x

dx

yd
x   

 

Evaluate 

b 

11 
Solve   .143

2

2

2
2 xy

dx

dy
x

dx

yd
x   

 

Evaluate 

a 

12 
Solve .14336)23(3)23( 2

2

2
2  xxy

dx

dy
x

dx

yd
x  

 

Evaluate a 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

13 Solve ).sin(loglog2 xxyxyyx lll   Evaluate 
b 

14 
Solve .6)(4)(

2

2
2 xy

dx

dy
ax

dx

yd
ax   

 

Evaluate 

b 

15 Solve the equation 02  yxy ll  in series. Evaluate 
b 

16 
Solve .

log1
222

2

x

x

x

y

dx

dy

xdx

yd
  

 

Evaluate 

a 

17 
Solve the equation   013

2

2

 y
dx

dy
x

dx

yd
x in power series. 

Evaluate 
a 

18 
Solve the D.E.   .42

4

2

2
2 xy

dx

dy
x

dx

yd
x   

Evaluate 
b 

19 
Solve   .1log2sin)1()1(

2

2
2 xy

dx

dy
x

dx

yd
x   

 

Evaluate 

b 

20 
Solve   .4232)1()1(

2

2
2  xx

dx

dy
x

dx

yd
x  

Evaluate 
b 

UNIT-II  
Special Functions 

1 
Prove that .)( 1 n

n

n

n JxJx
dx

d
 

 

Apply c 

2 Write )(
2

5 xJ in finite form. 

 

Create c 

3 
Prove that ).()( 2

1

2

1   nnnn JJxJxJ
dx

d
 

 

Apply c 

4 State and Prove Generating function for Bessel’s Polynomial. 

 

Apply c 

5 State and Prove Orthogonality of Bessel’s functions. 

 

Apply c 

6 State and Prove Rodrigue’s formula for ).(xPn  

 

Analyse c 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

7 
Show that   








0

2

1
2 ).(21

n

n

n xPttxt  

 

 
Evaluate 

 
c 

8 Prove that .)1()12( 11   nnn nPPnxPn  

 

Apply c 

9 
State and Prove Orthogonality of Legendre’s differential equation.  

 

Apply c 
 

10 

If  01,0

10,)( 

 x

xxxf then obtain the first three non-zero terms of 

the above function in terms of Legendre polynomials. 

 

 
Apply 

 
c 

11 
Prove that .)( 1

  n

n

n

n JxJx
dx

d
 

 

 
Evaluate 

a 

12 Prove that x
x

J sin
2

2

1


  and x
x

J cos
2

2

1





 
Apply 

a 

13 

Prove that  420 22cos JJJx  and 

                                                             

)(2sin 531  JJJx  

 

Apply 

b 

14 
Using Jacobi Series, Prove that 

  .12 2

3

2

2

2

1

2

0  JJJJ  

 
Apply b 

15 ovePr that .1 nn

l

n xJnJxJ  Apply b 

16 Prove that .1 nn

l

n xJnJxJ  Apply  
c 

17 Show that 
 

   
.

321212

12
1

1

11

2









nnn

nn
dxPPx nn  

 
Apply a 

18 

Using the generating function, Prove that  

(i) 0)0(12 np    (ii) 
 

 22
2

2

2)1(
)0(






n

n
p

n

n

n  

 
Apply a 

19 Prove that   .)()(
1

21.

1

0

1
2

n

n

nn zxpxp
zzxzz

z









 

Apply 
b 

20 Prove that   ).()()(12 11 xpxpxpn l

n

l

nn    Apply a 
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OBJECTIVES: 

 

UNIT -1 ELECTRICAL CIRCUITS AND INSTRUMENTS  
 

S.No: QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

SHORT ANSWER QUESTIONS 

1 Explain  Kirchhoff’s laws with an example  Knowledge a 

2 Tabulate  and brief active & passive elements with 

examples  

Knowledge a 

3 Discuss ohms law with limitations  Understand  a 
4 Contrast series and parallel circuits in terms of currents 

and voltages  

Understand  a 

5 Define capacitance Knowledge a 

6 Summarize the equations for series and parallel circuits 

for R, L and C elements  

Understand  a 

7 Explain the three laws of resistance. Analysis  a 

8 Define specific resistance Understand  a 
9 List out the types of network elements. Knowledge a 
10 Relate controlling torque and deflecting torque to measure 

accurate value  

Applying  c  

11 List the types of controlling torques Knowledge a 
12 Summarize the errors of PMMC instruments  

 

Understand  a 

13 Differentiate  between MC & MI instruments Understand  a 

14 Write the relation between series aiding and series 

opposing with neat diagram  

Knowledge a 

15 Define Self inductance and co-efficient of mutual 

inductance 

Knowledge a 

 

 



16 Given that the resistors Ra, Rb and Rc are connected 

electrically in star. Write the equations for resistors in 

equivalent delta  

 

Evaluate  a 

17 Write short notes on spring control technique  Analysis  b 
18 Compare the different types of torques. Analysis  b 
19 What is mean by instrument? Different types of 

instrument 

Knowledge a 

20 Basic definitions of current and voltage, power Knowledge A 

 

                                                 LONG ANSWER QUESTIONS 
1 Derive the expressions for series and parallel resistive 

circuits  

Analyze  a 

2 An inductor having inductance of 2mH is charged to a 

current of 1A. Calculate the stored energy in joules 

 

Understand  

 

a  

 

3 

 
Derive the expressions for series and parallel Capacitive  

circuits 

Analyze  c  

4 Determine the star equivalent resistances when the 

resistances are connected in delta with 20 Ω, 35 Ω, 10 Ω 

respectively and also find current in the circuit with 100v 

supply.  

 

Analyze  a  

5 Derive the expression for star delta transformations. 

 

Understand  b  

6 Obtain  the delta equivalent resistances when the 

resistances are connected in star with 18 Ω, 30 Ω, 15 Ω 

respectively 

Analyze  c  

7 Derive the expressions for series ( aiding and opposing) 

and parallel Inductive   circuits 

Understand  b  

8 If 3 capacitors of values 5mF, 6mF, 7mF are connected in 

parallel. Calculate the effective capacitance. 

 

Analyze  c  

9 Distinguish the types of elements  Analyze  a  

10 A 5-µF capacitor is charged to a potential difference of 

100V and then connected in parallel with a un charged 3-

µF capacitor. Calculate the potential difference across the 

parallel capacitors  

Analyze  c  

11 Explain working principle 

of permanent magnet 

moving coil instrument  

 

 

Analyze  a 

12 Use the loop current method for finding the current in 2Ω 

resistor, as the three resistors are connected in parallel 

with 100V supply where R1=20Ω  R2=2Ω and R3=30Ω 

Analyze  a 

13 Find the current flowing in R4  as shown in diagram  Analyze  a 



 
14 Describe working principle of moving iron attraction type 

instrument  

Understand  b  

15 Find the current flowing in the circuit where R1=10Ω 

R2=15Ω and R3=10Ω 

 
 

 

Applying  c 

16 Discuss working of different types of torques produced in 

indicating instruments  

 

Understand  b  

17 Explain in detail the two techniques for producing 

controlling torque with suitable diagrams  

Understand  b  

18 Distinguish between moving coil and moving iron 

instrument with suitable advantages and disadvantages 

 

Understand  b  

19 A moving coil voltmeter with a resistance of 10ohms 

gives a full scale deflection with a potential difference of 

45mV. The coil has 100 turns an effective depth of 3cm 

and a width of 2.5cm .The controlling torque exerted by 

the spring is 49µN-m for full scale deflection. Calculate 

the flux density in the gap. 

Analyze  a 

20 A PMMC instrument gives a reading of 25mA when the 

potential difference across its terminals is 75mV.Calculate 

shunt resistance for full scale deflection corresponding to 

50A  

Analyze  a 

UNIT 2    DC MACHINES 

                                                                   SHORT ANSWERS  

1 Discuss Fleming’s Right Hand Rule. Understand a 

2 Discuss Fleming’s Left Hand Rule. 

 

Understand a 

3 Summarize the types of Dc generators Understand a 

4 Obtain the emf equation of a DC generator Remember a 

5 Formulate the torque equation of generator   Creating  c 

6 List the applications of DC generator Remember a 

7 Explain the concept of residual magnetism in a generator  Analysis  d 



8 List the applications of dc motors  Remember  a 

9 Discuss the function of armature and field system  Understanding  b 

10 Identify the various  parts of Dc motor  Remember  a 

11 What is back emf in d.c. motor?  

 

Evaluate  f 

12 Draw the circuit diagram of a Dc series motor Write down 

faraday's law of electromagnetic induction  

 

Understand a 

13 Give the alternate name for shunt and series motor  Knowledge a 

14 What is the function of commutator  Knowledge a 

15 Discuss the faradays laws of electromagnetic induction  Understand a 

16 What do you mean by residual EMF in a generator?  

 

Knowledge a 

17 Summarize  the applications of Dc motors  Knowledge b 

18 Distinguish between separately excited and self excited 

machines  

Understand b 

19 Explain the function of three point starter  Knowledge c 

20 Relate armature torque with shaft torque  Applying  a 

                                                          LONG ANSWERS  

S.No: QUESTION Blooms 

Taxonomy Level 

Course 

outcom

e 
1 Classify the types of dc generators. Explain them in brief. Applying  h 

2 Discuss the principle of operation of dc generator.  Understand  g 
3 Discuss the principle of operation of dc motor. Understand  g 
4 Estimate the significance of back emf. Plot the 

magnetization characteristics of dc shunt generator  

Understand  b 

5 Derive the expression for the armature torque and shaft 

torque of a dc motor   

Remember  a 

6 Explain the function of commutator in a dc generator with 

relevant diagrams  

Analysis g 

7 Distinguish between short shunt and long shunt compound 

generator  

Understand  e 

8 Differentiate between lap winding and wave winding, 

with relevant diagrams   

Understand  g 

9 Draw and explain the characteristics of separately excited 

dc generator  

Remember  d 

10 What are the various losses taking place in a dc machine  Remember  a 
11 A 4 pole lap connected dc generator has 600 armature 

conductors and runs at 1200rpm.This generator has a total 

flux of 24wb in it .i) Calculate the emf induced in the 

above dc generator  ii) Find the speed at which it should 

be driven to produce the same emf when wave connected  

Applying g 

12 A 440V dc shunt generator has Ra=0.25Ω and Rsh=220Ω 

while delivering a load current of 50A, it has a terminal 

voltage of 440V. Determine the generated emf and power 

Applying g 



developed   
13 An 8-pole, lap wound armature rotated at 450 rpm is 

required to generate 260v. the useful flux per pole is 0.03 

wb if the armature has 140 slots, calculate the number of 

conductors per slot.  

 

Applying g 

14 A dc series generator had armature resistance of 0.5ohms 

and series field resistance of 0.03ohms. It delivers a loda 

current of 50A.If it has 6 turns/coil and total 540 coils on 

the armature and is driven at 1500rpm .Calculate the 

terminal voltage at the load. Assumer 4 poles , lap type 

winding , flux per pole as 2mWb and total brush drop as 

2V  

Applying g 

15 A 250V, 10KW, separately excited generator  has an 

induced emf of 255V at full load . If the brush drop is 2V 

per brush  Calculate the armature resistance of the 

generator   

Applying g 

16   An 8-pole dc motor takes 80A armature current from 

supply. if the flux per pole of the motor is 50mWb and 

armature has total 720 conductors lap wound , Calculate 

the gross torque developed by the motor armature   

Applying g 

17 The armature of a 6-pole, dc shunt motor takes 300A at 

the speed of 400 revolutions per minute. The flux per pole 

is 75mwb. The no of armature turns is 500. The torque 

lost in windage , friction and iron losses can be assumed a 

2.5%. Calculate : ii)Torque developed by the armature ii) 

shaft torque iii) shaft power in KW   

Applying g 

18 The armature and field resistances are 0.3Ω and 240Ω 

respectively. Find the armature Current, the induced emf 

and flux per pole.  

 

Applying g 

19 A 4-pole Dc shunt motor takes 22A from 220V supply. 

The armature and field resistances are 0.5ohms and 

100ohms resp. The armature is lap connected with 300 

conductors .Ifthe flux per pole is 20mWb, calculate the 

speed and gross torque. 

Applying g 

20 A 6 pole lap wound dc generator has 600 conductors on 

its armature flux per pole is 0.02 wb. Calculate  

i) The speed at which the generator must be run to 

generate 300v.  

ii) What would be the speed if the generated were wave 

wound  

 

Applying g 

UNIT-3 TRANSFORMERS 

SHORT ANSWERS  

1 Define transformer. Remember a 
2 List the types of transformers based on supply systems 

and construction. 

Remember a 

3 Discuss the working principle of a single phase 

transformer with the help of relevant diagrams 

Understand b 

4 Why the transformer measured in KVA 
 

Remember b 
5 Summarize the various parts in a transformer Remember a 
6 What is the difference between ideal transformer and 

practical transformer 

Understand b 



7 Draw the equivalent circuit diagram of transformer. 
 

Remember b 
8 List the types  of losses  Remember b 
9 What are the types of test to be conducted to calculate the 

efficiency  

Remember b 

10 Interpret the relation between transformation ratio and 

current 

Understand b 

LONG ANSWERS  

 

 

 
 

 

 

 

S. 

No. 
Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. Explain the principle of operation of single phase 

transformer  

Understand b 

2. A single phase 2200/250 V, 50Hz transformer has a 

net core area of 36cm² and maximum flux density of 

0.6Wb/m
2
. Calculate the no of turns of primary and 

secondary  

Applying  g 

3. What are the main parts of transformers? What is the 

function and main material of construction of these 

parts  

Remember  a 

4. The no of turns on the primary and secondary 

windings of a single phase transformer are 350 and 35 

resp. If the primary is connected to a 2.2KV, 50Hz 

supply , Determine the secondary voltage  

Applying  g 

5. Contrast core type and shell type transformer. With 

neat sketch  

Understand b 

6 The primary winding of a 50Hz single phase 

transformer has 480 turns and is fed from 6400 V 

supply. The secondary winding has 20 turns. Find the 

peak value flux in the core and secondary voltage  

Applying  g 

7 Derive an emf equation of a transformer  Applying  b 

8 A 3300/220V, 30KVA, single phase transformer takes 

a no load current of 1.5A when the low voltage 

winding is open. The iron loss component is 0.4A. 

Find : i) No load input power ii) Magnetizing 

component iii)power factor on no load  

Applying  g 

9 Calculate the equivalent resistance referred to primary 

and secondary in a transformer , with neat diagram  

Applying  d 

10 A 220/110V,50Hz , 1.5KVA transformer has primary 

and secondary resistances of 1ohm and 2 ohm while 

reactances of 3 ohms and 5ohms resp. find the total 

resistance , equivalent reactance  and equivalent 

impendence referred to primary and secondary . 

Applying  g 
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OBJECTIVES: 

 

UNIT -1 ELECTRICAL CIRCUITS AND INSTRUMENTS  
 

S.No: QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

SHORT ANSWER QUESTIONS 

1 Explain  Kirchhoff’s laws with an example  Knowledge a 

2 Tabulate  and brief active & passive elements with 

examples  

Knowledge a 

3 Discuss ohms law with limitations  Understand  a 
4 Contrast series and parallel circuits in terms of currents 

and voltages  

Understand  a 

5 Define capacitance Knowledge a 

6 Summarize the equations for series and parallel circuits 

for R, L and C elements  

Understand  a 

7 Explain the three laws of resistance. Analysis  a 

8 Define specific resistance Understand  a 
9 List out the types of network elements. Knowledge a 
10 Relate controlling torque and deflecting torque to measure 

accurate value  

Applying  c  

11 List the types of controlling torques Knowledge a 
12 Summarize the errors of PMMC instruments  

 

Understand  a 

13 Differentiate  between MC & MI instruments Understand  a 

14 Write the relation between series aiding and series 

opposing with neat diagram  

Knowledge a 

15 Define Self inductance and co-efficient of mutual 

inductance 

Knowledge a 

 

 



16 Given that the resistors Ra, Rb and Rc are connected 

electrically in star. Write the equations for resistors in 

equivalent delta  

 

Evaluate  a 

17 Write short notes on spring control technique  Analysis  b 
18 Compare the different types of torques. Analysis  b 
19 What is mean by instrument? Different types of 

instrument 

Knowledge a 

20 Basic definitions of current and voltage, power Knowledge A 

 

                                                 LONG ANSWER QUESTIONS 
1 Derive the expressions for series and parallel resistive 

circuits  

Analyze  a 

2 An inductor having inductance of 2mH is charged to a 

current of 1A. Calculate the stored energy in joules 

 

Understand  

 

a  

 

3 

 
Derive the expressions for series and parallel Capacitive  

circuits 

Analyze  c  

4 Determine the star equivalent resistances when the 

resistances are connected in delta with 20 Ω, 35 Ω, 10 Ω 

respectively and also find current in the circuit with 100v 

supply.  

 

Analyze  a  

5 Derive the expression for star delta transformations. 

 

Understand  b  

6 Obtain  the delta equivalent resistances when the 

resistances are connected in star with 18 Ω, 30 Ω, 15 Ω 

respectively 

Analyze  c  

7 Derive the expressions for series ( aiding and opposing) 

and parallel Inductive   circuits 

Understand  b  

8 If 3 capacitors of values 5mF, 6mF, 7mF are connected in 

parallel. Calculate the effective capacitance. 

 

Analyze  c  

9 Distinguish the types of elements  Analyze  a  

10 A 5-µF capacitor is charged to a potential difference of 

100V and then connected in parallel with a un charged 3-

µF capacitor. Calculate the potential difference across the 

parallel capacitors  

Analyze  c  

11 Explain working principle 

of permanent magnet 

moving coil instrument  

 

 

Analyze  a 

12 Use the loop current method for finding the current in 2Ω 

resistor, as the three resistors are connected in parallel 

with 100V supply where R1=20Ω  R2=2Ω and R3=30Ω 

Analyze  a 

13 Find the current flowing in R4  as shown in diagram  Analyze  a 



 
14 Describe working principle of moving iron attraction type 

instrument  

Understand  b  

15 Find the current flowing in the circuit where R1=10Ω 

R2=15Ω and R3=10Ω 

 
 

 

Applying  c 

16 Discuss working of different types of torques produced in 

indicating instruments  

 

Understand  b  

17 Explain in detail the two techniques for producing 

controlling torque with suitable diagrams  

Understand  b  

18 Distinguish between moving coil and moving iron 

instrument with suitable advantages and disadvantages 

 

Understand  b  

19 A moving coil voltmeter with a resistance of 10ohms 

gives a full scale deflection with a potential difference of 

45mV. The coil has 100 turns an effective depth of 3cm 

and a width of 2.5cm .The controlling torque exerted by 

the spring is 49µN-m for full scale deflection. Calculate 

the flux density in the gap. 

Analyze  a 

20 A PMMC instrument gives a reading of 25mA when the 

potential difference across its terminals is 75mV.Calculate 

shunt resistance for full scale deflection corresponding to 

50A  

Analyze  a 

UNIT 2    DC MACHINES 

                                                                   SHORT ANSWERS  

1 Discuss Fleming’s Right Hand Rule. Understand a 

2 Discuss Fleming’s Left Hand Rule. 

 

Understand a 

3 Summarize the types of Dc generators Understand a 

4 Obtain the emf equation of a DC generator Remember a 

5 Formulate the torque equation of generator   Creating  c 

6 List the applications of DC generator Remember a 

7 Explain the concept of residual magnetism in a generator  Analysis  d 



8 List the applications of dc motors  Remember  a 

9 Discuss the function of armature and field system  Understanding  b 

10 Identify the various  parts of Dc motor  Remember  a 

11 What is back emf in d.c. motor?  

 

Evaluate  f 

12 Draw the circuit diagram of a Dc series motor Write down 

faraday's law of electromagnetic induction  

 

Understand a 

13 Give the alternate name for shunt and series motor  Knowledge a 

14 What is the function of commutator  Knowledge a 

15 Discuss the faradays laws of electromagnetic induction  Understand a 

16 What do you mean by residual EMF in a generator?  

 

Knowledge a 

17 Summarize  the applications of Dc motors  Knowledge b 

18 Distinguish between separately excited and self excited 

machines  

Understand b 

19 Explain the function of three point starter  Knowledge c 

20 Relate armature torque with shaft torque  Applying  a 

                                                          LONG ANSWERS  

S.No: QUESTION Blooms 

Taxonomy Level 

Course 

outcom

e 
1 Classify the types of dc generators. Explain them in brief. Applying  h 

2 Discuss the principle of operation of dc generator.  Understand  g 
3 Discuss the principle of operation of dc motor. Understand  g 
4 Estimate the significance of back emf. Plot the 

magnetization characteristics of dc shunt generator  

Understand  b 

5 Derive the expression for the armature torque and shaft 

torque of a dc motor   

Remember  a 

6 Explain the function of commutator in a dc generator with 

relevant diagrams  

Analysis g 

7 Distinguish between short shunt and long shunt compound 

generator  

Understand  e 

8 Differentiate between lap winding and wave winding, 

with relevant diagrams   

Understand  g 

9 Draw and explain the characteristics of separately excited 

dc generator  

Remember  d 

10 What are the various losses taking place in a dc machine  Remember  a 
11 A 4 pole lap connected dc generator has 600 armature 

conductors and runs at 1200rpm.This generator has a total 

flux of 24wb in it .i) Calculate the emf induced in the 

above dc generator  ii) Find the speed at which it should 

be driven to produce the same emf when wave connected  

Applying g 

12 A 440V dc shunt generator has Ra=0.25Ω and Rsh=220Ω 

while delivering a load current of 50A, it has a terminal 

voltage of 440V. Determine the generated emf and power 

Applying g 



developed   
13 An 8-pole, lap wound armature rotated at 450 rpm is 

required to generate 260v. the useful flux per pole is 0.03 

wb if the armature has 140 slots, calculate the number of 

conductors per slot.  

 

Applying g 

14 A dc series generator had armature resistance of 0.5ohms 

and series field resistance of 0.03ohms. It delivers a loda 

current of 50A.If it has 6 turns/coil and total 540 coils on 

the armature and is driven at 1500rpm .Calculate the 

terminal voltage at the load. Assumer 4 poles , lap type 

winding , flux per pole as 2mWb and total brush drop as 

2V  

Applying g 

15 A 250V, 10KW, separately excited generator  has an 

induced emf of 255V at full load . If the brush drop is 2V 

per brush  Calculate the armature resistance of the 

generator   

Applying g 

16   An 8-pole dc motor takes 80A armature current from 

supply. if the flux per pole of the motor is 50mWb and 

armature has total 720 conductors lap wound , Calculate 

the gross torque developed by the motor armature   

Applying g 

17 The armature of a 6-pole, dc shunt motor takes 300A at 

the speed of 400 revolutions per minute. The flux per pole 

is 75mwb. The no of armature turns is 500. The torque 

lost in windage , friction and iron losses can be assumed a 

2.5%. Calculate : ii)Torque developed by the armature ii) 

shaft torque iii) shaft power in KW   

Applying g 

18 The armature and field resistances are 0.3Ω and 240Ω 

respectively. Find the armature Current, the induced emf 

and flux per pole.  

 

Applying g 

19 A 4-pole Dc shunt motor takes 22A from 220V supply. 

The armature and field resistances are 0.5ohms and 

100ohms resp. The armature is lap connected with 300 

conductors .Ifthe flux per pole is 20mWb, calculate the 

speed and gross torque. 

Applying g 

20 A 6 pole lap wound dc generator has 600 conductors on 

its armature flux per pole is 0.02 wb. Calculate  

i) The speed at which the generator must be run to 

generate 300v.  

ii) What would be the speed if the generated were wave 

wound  

 

Applying g 

UNIT-3 TRANSFORMERS 

SHORT ANSWERS  

1 Define transformer. Remember a 
2 List the types of transformers based on supply systems 

and construction. 

Remember a 

3 Discuss the working principle of a single phase 

transformer with the help of relevant diagrams 

Understand b 

4 Why the transformer measured in KVA 
 

Remember b 
5 Summarize the various parts in a transformer Remember a 
6 What is the difference between ideal transformer and 

practical transformer 

Understand b 



7 Draw the equivalent circuit diagram of transformer. 
 

Remember b 
8 List the types  of losses  Remember b 
9 What are the types of test to be conducted to calculate the 

efficiency  

Remember b 

10 Interpret the relation between transformation ratio and 

current 

Understand b 

LONG ANSWERS  

 

 

 
 

 

 

 

S. 

No. 
Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. Explain the principle of operation of single phase 

transformer  

Understand b 

2. A single phase 2200/250 V, 50Hz transformer has a 

net core area of 36cm² and maximum flux density of 

0.6Wb/m
2
. Calculate the no of turns of primary and 

secondary  

Applying  g 

3. What are the main parts of transformers? What is the 

function and main material of construction of these 

parts  

Remember  a 

4. The no of turns on the primary and secondary 

windings of a single phase transformer are 350 and 35 

resp. If the primary is connected to a 2.2KV, 50Hz 

supply , Determine the secondary voltage  

Applying  g 

5. Contrast core type and shell type transformer. With 

neat sketch  

Understand b 

6 The primary winding of a 50Hz single phase 

transformer has 480 turns and is fed from 6400 V 

supply. The secondary winding has 20 turns. Find the 

peak value flux in the core and secondary voltage  

Applying  g 

7 Derive an emf equation of a transformer  Applying  b 

8 A 3300/220V, 30KVA, single phase transformer takes 

a no load current of 1.5A when the low voltage 

winding is open. The iron loss component is 0.4A. 

Find : i) No load input power ii) Magnetizing 

component iii)power factor on no load  

Applying  g 

9 Calculate the equivalent resistance referred to primary 

and secondary in a transformer , with neat diagram  

Applying  d 

10 A 220/110V,50Hz , 1.5KVA transformer has primary 

and secondary resistances of 1ohm and 2 ohm while 

reactances of 3 ohms and 5ohms resp. find the total 

resistance , equivalent reactance  and equivalent 

impendence referred to primary and secondary . 

Applying  g 
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OBJECTIVES: 

To learn the basics of radar transmitter and receiver and radar equation, 

to predict the range and study the applications of radar. types of radar 

like cw radar, FMCW radar, doppler effect, MTI radar, tracking radar 

operation, to study radar receivers and displays. 

 

1. GROUP - A   (SHORT ANSWER QUESTIONS) 

 

UNIT – 1 
 

ecosystem 

S. 

No. 
Question 

Blooms 

Taxonomy 

Level 

Course 

Outco

mes 

1. 
 
Define ecology and ecosystem 

Understanding 

 
a,e,k,l 



2.  Explain the importance of ecological pyramids evaluating a,e,k,l 

3. 
What is the Difference between food chain and food 

web. 

Understanding 

 
j,d 

4. 
Define biogeochemical cycles? Explain their 

importance. 
Analysis d,j 

5. 
List the climate   & Endaomic factors in an 

ecosystem. 

Understanding 

 
d,j 

6. Explain about grassland ecosystem Knowledge a,e,d,j 

7. 
Explain few important characteristics of a forest 

ecosystem 

Comprehens

ion 
a,e,l,k 

8. Explain  about the tropic levels in any ecosystem Evaluating d,j 

9. Explain  about the tropic levels in any ecosystem Knowledge d,j 

10. Briefly discuss an aquatic ecosystem. Understanding 

 
a,e 

  



11. Briefly discuss an aquatic ecosystem. Understanding 

 
a,e,k,l 

   12. Define carrying capacity Understanding 

 
j,d 

    13. Explain about  types of food chains Analysis j,d 

    14. Define pyramid of energy Understanding 

 
a,e 

    15. Define ecological pyramids Understanding 

 
j,d 

    16. List the A biotic components in an ecosystem.\ Knowledge a,e 

    17. List the biotic components in an ecosystem Knowledge j,d 

    18. Define autotrophs/Producers Understanding a,e 

    19. Define consumers in an ecosystem Understanding j,d 

     

20. 

Define decomposers? Understanding a,e 

 

2. GROUP - B   (LONG ANSWER QUESTIONS) 

UNIT – 1 
 

ecosystem 

S. 

No. 
Question 

Blooms 

Taxonomy 

Level 

Course 

Outco

mes 

1. 
Explain about classification of eco system with 

a suitable examples. 

Understanding 

 
a,e,k,l 

2. 
What  is the food chain & food wed ? Explain 

with neat sketch 
evaluating a,e,k,l 

3. Discuss about the energy flow in an eco system Understanding 

 
j,d 

4. 
Discuss about the energy flow in an eco 

system. 
Analysis d,j 

5. cycles Explain about  Biogeochemical. Understanding 

 
d,j 

6. Explain about Hydrological cycle Knowledge a,e,d,j 

7. What is meant by Biomagnification ? Explain. Comprehens a,e,l,k 



ion 

8. What is meant by carrying capacity. Evaluating d,j 

9. Write notes on Ecosystem values and services Knowledge d,j 

10. What is the function of ecosystem Understanding 

 
a,e 

11. Write about Pond Ecosystem with diagram Understanding 

 
a,e,k,l 

   12. Grassland  Write about Ecosystem with diagram Understanding 

 
j,d 

    13. Explain about structure of  Ecosystem Analysis a,e 

    14. Explain about energy pyramid with diagram Understanding 

 
a,e,k,l 

    15. Explain about Biomass pyramid with diagram Understanding 

 
a,e 

    16. Explain about Nitrogen with neat sketch Knowledge a,e,k,l 

    17. Write short notes on 

(a)Producers (b) consumers 

Knowledge a,e 

    18. What are the difference between Producers and 

consumers 

Understanding j,d 

    19. Explain about Biomass & Number of Pyramid. Understanding a,e,k,l 

     20. Write about Oxygen & Carbon Cycles. Understanding a,e 

UNIT – 2 

 

3. GROUP - A   (SHORT ANSWER QUESTIONS) 

 
1 Define natural resources  

 

Understanding j,d 

2 Explain about natural resources  

 

evaluating a,e,k,l 

3 Explain the causes for floods.  

 
evaluating j,d 

4 Discuss the methods of flood control. 

 

 a,e,k,l 

5 Define water resources 

 

Understanding j,d 



6 Define forest resources 

 

Understanding a,e 

7 What is the difference between surface and ground 

water 

Understanding a,e,k,l 

8 Define mineral resources 

 

Understanding j,d 

9 What are the effects of floods 

 

Understanding a,e 

10 What are the effects of droughts 

 

Understanding j,d 

11 Define soil erosion 

 

Understanding a,e,k,l 

12 What are the effects of soil pollution 

 

Understanding j,d 

13 List the different types of natural resources 

 

evaluating a,e,k,l 

14 What is meant by bio gas 

 

Understanding a,e,k,l 

15 What is meant by renewable resources 

 

Understanding a,e 

16 What is meant by non renewable resources 

 

Understanding j,d 

17 Define geo thermal energy 

 

Understanding a,e,k,l 

18 Define hydro electrical energy 

 

Understanding j,d 

19 What is the difference between renewable and non 

renewable resources 

 

Understanding a,e 

20 Discuss the problems of over exploitation of ground 

water 

 

Analysis a,e,k,l 

2.GROUP - B   (LONG ANSWER QUESTIONS) 

 
1 What are renewable and non renewable resources 

 

Understanding a,e,k,l 



2 Discuss with the help of case study, how big dams 

have affected forests and tribals 
Analysis a,e 

3 What is an aquifier? Discuss its types Understanding a,e,k,l 

4 What are the environmental impacts of ground water 

usage 

 

Understanding j,d 

5 Briefly discuss draughts and floods with respect to 

their occurrence and impacts 

 

evaluating a,e,k,l 

6 Should we build big dams? Give arguments in 

favour of your answer 

 

evaluating j,d 

7 What are the uses of various types of minerals 

 

Understanding j,d 

8 Discuss the major environmental impacts of mineral 

extraction 

 

Analysis a,e,k,l 

9 What are the uses of forest resources? explain 

 

Understanding j,d 

10 What are the uses of mineral resources? Explain 

 

Understanding a,e,k,l 

11 Explain about renewable energy resources evaluating j,d 

12 Explain about non renewable energy resources 

 

evaluating j,d 

13 What are solar cells? draw a diagram and enumerate 

its applications 

 

Understanding a,e,k,l 

14 Discuss the merits and demerits of wind energy 

 

Analysis j,d 

15 Comment upon the types of energy harnessed from 

the oceans 

 

evaluating a,e,k,l 

16 What is bio gas? discuss the structure and function Understanding j,d 



of bio gas plants  

 

17 What is soil erosion? How can it be checked 

 

Understanding a,e,k,l 

18 What is land use/land cover mapping and its its use 

 

Understanding j,d 

19 Explain about land degradation 

 

evaluating a,e,k,l 

20 Explain about wind energy 

 

evaluating j,d 

  



1. GROUP - A   (SHORT ANSWER QUESTIONS) 

 

 

11 Define carrying capacity?   

 

UNIT – 3  

Biodiversity and 
Biotic resources 

S. 

No. 
Question 

Blooms 

Taxonomy 

Level 

Course 

Outco

mes 

1. 
Define bio diversity 

 
Analysis a,e,k,l 

2. 
Write about classification of bio diversity 

 

Understandi

ng 
a,e,k,l 

3. 
Define genetic bio diversity 

 
Knowledge j,d 

4. 
Define species bio diversity 

 
Knowledge d,j 

5. 
Define eco system bio diversity 

 
Applying d,j 

6. 
What is meant by consumptive use value 

 
Knowledge a,e,d,j 

7. 
What is meant by productive use values 

 
Knowledge a,e,l,k 

8. 
What is meant by social values 

 
Evaluating d,j 

9. 
What is meant by ethical values 

 

Understanding 

 
d,j 

10. 
Define western Ghats 

 
Knowledge a,e 

11 
Define eastern Himalaya 

 
evaluating a,e,k,l 

12 What is meant by loss of habitat evaluating a,e 



 

13 
What are the man-wildlife conflicts 

 
Understanding a,e,k,l 

14 
What is meant by conservation of biodiversity 

 
Understanding a,e 

15 
What are the uses of timber and non timber products 

 
Understanding a,e,k,l 

16 
Write about  about endangered species in India 

 
Understanding a,e 

17 
Explain about red data book in India 

 
evaluating a,e,k,l 

18 Define aesthetic values Understanding  

19 
What is meant by conservation of bio diversity 

 
Understanding a,e,k,l 

20 

Write about scientific names of plants  

a) Rice  

b) Neem 

c) Ground nut 

 

Understanding a,e 

    

 

4. GROUP - C   (ANALYTICAL QUESTIONS) 

 

UNIT – 3  
Biodiversity and 
Biotic resources 

S. 

No. 
Question 

Blooms 

Taxonomy 

Level 

Course 

Outco

mes 

1. 

Define bio diversity. Explain about classification 

of bio diversity 

 

Applying a,e,k,l 

2. 

What are the major foder (food) resources of 

India 

 

Applying a,e,k,l 

3. What are the hot spots of bio diversity? Which create j,d 



are the hot spots found in India  

 

4. 

What do you meant by consumptive use and 

productive use values 

 

Knowledge d,j 

5. 

 

What do you mean by social and ethical values 

 

Applying d,j 

6. 

What are the timber and non timber forest 

resources 

 

Knowledge a,e,d,j 

7. 
What are the major threats to bio diversity 

 

Understandin

g 

 
a,e,l,k 

8. 

What are the major causes of man-wildlife 

conflicts?  

 

Knowledge d,j 

9. 

What is red data book? What do you mean by 

extinct endangered species of our country 

 

Knowledge d,j 

10. 

What is meant by in-situ and ex-situ conservation 

of bio diversity. Give examples 

 

Knowledge a,e 

11 
Explain about national parks and wild life 

sanctuaries 
evaluating a,e,k,l 

12 Write about genetic and species bio diversity evaluating  

13 What are the importance of bio diversity 
Understandin

g 
a,e,k,l 

14 
Explain about bio diversity products 

 
evaluating a,e 

15 
Explain about eco system bio diversity  

 
evaluating a,e,k,l 

 

 



QUESTION BANK 

Sub: Thermodynamics             Branch: Mechanical    

Course: II B.Tech-I Sem         A.Y:2015-2016 

Short Answer Questions 

Sl. 

No. 

              Questions Blooms 

Taxonomy 

Level 

UNIT-1 

1 Define longitudinal strain and lateral strain? Remember 

2 State Hooke’s law?  Remember 

3 Define modular ratio, Poisson’s ratio ? Remember 

4 What is modulus of elasticity?  Remember 

5 Positions ratio varies from? Remember 

6 What do you meant by stiffness?  Remember 

7 Explain lateral strain with a neat sketch? Remember 

8 What is working stress?  Remember 

9 What is bulk modulus and write its formula? Understand 

10 What is proof resilience? Understand   

11 Write the relationship between bulk modulus, rigidity modulus and Poisson’s 

ratio? 

Understand   

12 Draw stress – strain diagram for mild steel, brittle material and a ductile 

material and indicate salient points? 

Understand   

13 What is principle of super-position?  Understand 

14 What is the principle of shear sheer stress? Understand 

15 Derive an expression for modulus of elasticity and modulus of rigidity? Remember 

16 What is the procedure for finding the thermal stresses in a composite bar?  Remember 

17 Derive the stepped bar derivation? Remember 

18 Define Factor of safety? Remember 

19 What do you meant by thermal stresses?  Understand 

20 Define longitudinal strain and lateral strain? Understand 

 

 

 



Long Answer Questions 

Sl. 

No. 

Question Blooms 

Taxonomy 

Level 

UNIT-1 

1 A tensile test was conducted on a mild steel bar. The following data was obtained 

from the test: (i) Diameter of the steel bar = 3 cm (ii) Gauge length of the bar = 

20cm (iii) Load at elastic limit = 250 kN (iv) Extension at a load of 150 kN = 0.21 mm 

(v) Maximum load = 380 kN (vi) Total extension = 60 mm (vii) Diameter of rod at 

failure = 2.25 cm  

Determine: (1) The Young’s modulus (2) The stress at elastic limit (3) The 

percentage of elongation (4) The percentage decrease in area. 

Remember 

2 Three bars made of copper; zinc and aluminium are of equal length and have 

cross section 500, 700, and 1000 sq.mm respectively. They are rigidly 

connected at their ends. If this compound member is subjected to a 

longitudinal pull of 250 kN, estimate the proportional of the load carried on 

each rod and the induced stresses. Take the value of E for copper = 1.3×10 5 

N/mm2 , for zinc = 1×105 N/mm2 and for aluminium = 0.8×105 N/mm2 . 

Remember 

3 A bar 0.3m long is 50mm square in section for 120mm of its length, 25mm 

diameter for 80mm and of 40mm diameter for its remaining length. If the tensile 

force of 100kN is applied to the bar calculate the maximum and minimum stresses 

produced in it, and the total elongation. Take E = 2×105 N/mm2 and assume 

uniform distribution of stress over the cross section. 

Remember 

4 A bar of 25mm diameter is subjected to a pull of 40kN. The measured 

extension on gauge length of 200mm is 0.085mm and the change in diameter 

is 0.003mm.Calculate the value of Poisson’s ratio and the three moduli. 

Remember 

5 A hollow cylinder 2 m long has an outside diameter of 50 mm and inside 

diameter of 30 mm. If the cylinder is carrying a load of 25 kN, find the stress 

in the cylinder. Also find the deformation of the cylinder, if the value of 

modulus of elasticity for the cylinder material is 100 GPa. 

Remember 

6 Derive a relation for change in length of a bar hanging freely under its own weight. 

(6) (ii) Draw stress - strain curve for a mild steel rod subjected to tension and 

explain about the salient points on it. (10)  

Remember 

7 Derive the relationship between bulk modulus and young's modulus. (6) (ii) 

Derive relations for normal and shear stresses acting on an inclined plane at a 

point in a stained material subjected to two mutually perpendicular direct 

stresses. (10) 

Remember 

8 Two vertical rods one of steel and other of copper are rigidly fixed at the top 

and 80cm apart. Diameter and length of each rod are 3cm and 3.5m 

respectively. A cross bar fixed to the rods at lower ends carries a load of 6kN 

such that the cross bar remains horizontal even after loading. Find the stress 

in each rod and position of load on the bar. Take E for steel as 2×105 N/mm2 

and for copper as 1×105 N/mm 

 

Remember 



9 The ultimate stress for a hollow steel column which carries an axial load of 

1.9 N/Mis 480 N/MM^2. If the external diameter of the column is 200mm, 

determine the internal diameter. Take the factor of safety as 4? 

 

Understand 

10 Find the stresses induced in the axially loaded stepped bar shown in Figure 1. 

The bar has cross-sectional areas of A(1) and A(2) over the lengths ` (1) and 

` (2), respectively. Assume the following data: A(1) = 2 cm2 , A(2) = 1 cm2 , 

` (1) = ` (2) = 10 cm, E(1) = E(2) = E = 2 × 107 N/cm2 , P3 = 1 N. 

 

 

Understand   

11 A rectangular bar 2m long and 12.5mm thick uniformly tappers from 100mm 

at one end to 20mm at the other. If the bar is subjected  to a tensile force of 

25KN, find its deformation. Take E as 200Gpa? 

 

Understand   

12 Derive the Bars of  uniformly tapered rectangular cross section derivation? 

 

Understand   

13 Derive the thermal stress derivation and composite bar derivation? 

  

Understand 

14 Derive the relation between modulus of elasticity and bulk modulus? 

 

Understand 

15 Derive the expression for gradually applied load impact load for strain 

energy? 

 
 

Remember 

16 The steel bar of uniformly varying diameter is held between two unyielding 

supports at room temperature. What is the maximum stress induced in the 

bar, if temperature raises by 30dregee C? Take Es=2x 10^5? 

 

Remember 

17  Find the extension of the bar under an axial load of 20KN. Take E= 200 

GN/m2 and d1= 25mm, d3=15mm,and L1=400mm, L2=400mm, 

L3=400mm,p=20KN? 

 
 

Remember 



18 Derive the expression for sudden applied load for strain energy? 

 

Remember 

19 A steel bar 100mm length tapers from 12mm x 10mm from one end to 30mm 

x20mm at the other end. If the stresses in the bar not exceed 100Mpa, find 

the magnitude of the axial force, Take E as 200 Gpa? 

 

Understand 

20 A bar of 30mm diameter is subjected to a pull of 45kN. The measured 

extension on gauge length of 200mm is 0.085mm and the change in diameter 

is 0.003mm.Calculate the value of Poisson’s ratio and the three moduli.  

 

Understand 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



UNIT-2 

QUESTION BANK 

Short Answer Questions 

 Question Blooms 

Taxonomy 

Level 

UNIT-2 

1 What is mean beam? Remember 

2 What is mean by transverse loading on beam? Understand 

3 What is Cantilever beam? Understand 

4 What is simply supported beam? Understand 

5 What is mean by over hanging beam? Understand 

6 What is mean by concentrated loads? Remember 

7 What is uniformly distributed load. Understand 

8 Define point of contra flexure? In which beam it occurs? Understand 

9 What is mean by positive or sagging BM? Understand 

10 What is mean by negative or hogging BM? Understand 

11 Define shear force and bending moment? Remember 

12 When will bending moment is maximum? Understand 

13 What is maximum bending moment in a simply supported beam of span 

‘L’ subjected to UDL of ‘w’ over entire span? 
Understand 

14 In a simply supported beam how will you locate point of maximum 

bending moment? 
Understand 

15 What is shear force? Understand 

16 What is shear force and bending moment diagram? Understand 

17 What are the types of beams? Understand 

18 What are the types of loads? Understand 

19 In which point the bending moment is maximum? Understand 

20 Draw the S.F. & B.M. diagrams for simply supported beam of length L 

carrying a point load     W at its middle point. 

understand 

 

 

 

 

 

 

 

 

 

 



 

Long Answer Questions  

 

S.NO                                                 Question Blooms 

Taxonomy Level 

 Unit II 

1 Derive an expression for shear force and bending moment diagram for a 

cantilever beam point load at its free end 

Remember 

2 Derive an expression for shear force and bending moment diagram for a 

cantilever beam subjected to UDL. 

Remember 

3 Derive an expression for shear force and bending moment diagram for a SSB 

beam subjected to point load acting at its mid point. 

Understand 

4 Derive an expression for shear force and bending moment diagram for a SSB 

beam subjected to UDL. 

Understand 

5     Derive an expression for shear force and bending moment diagram for a SSB      

beam subjected to UVL. 

Understand 

6 A simply supported beam of length 10m carries the uniformly distributed load 

and two point loads as shown in Fig. Draw the S.F and B.M diagram for the 

beam and also calculate the maximum bending moment. 

 

Understand 

7 A cantilever beam of 2 m long carries a uniformly distributed load of 1.5 kN/m 

over a length of 1.6 m from the free end. Draws shear force and bending 

moment diagrams for the beam. 

Remember 



8  

A simply supported beam 6 m long is carrying a uniformly distributed load of 5 

kN/m over a length of 3 m from the right end. Draw shear force and bending 

moment diagrams for the beam and also calculate the maximum bending 

moment on the beam. 

Understand 

9 Draw shear force and bending moment diagram for the beam given in   

Fig.

 

Understand 

10 A cantilever beam of span of 5m carries a concentrated load of 5kn at a distance 

of 3m from a fixed draw the shear force and bending moment diagrams. 

Understand 

11 A horizontal cantilever beam 5m long carries a point load of 1KN at a free end 

and UDL of 0.5kn/m over a length of 3m from a free end .draw SF and BM 

diagrams. 

Understand 

12 A simply supported beam of 16m effective span carries the concentrated load of 

4KN , 5KN, 3KN at a distance of 3m, 7m, 11m respectively from the left 

support. Calculate the maximum shearing force and bending moment. Draw SF 

and BM diagram. 

Remember 

13 The intensity of loading in SSB of 8m span various gradually from 2KN/m at 

one end to 6KN/m at other end. draw the SF and BM diagram. 

Understand 

14 A horizontal beam AB 8m long is supported at A and C, 6m from A the beam 

supports UDL of 1.5KN/m over its entire length and also concentrated loads of 

3KN and 1.5KN at D and B respectively, B being 2m from A. draw the SF and 

BM diagrams. 

Understand 

15 A SSB of 3m span carries two loads of 5KN each at 1m and 2m from the left 

hand support. Draw the SF and BM diagrams for the beam. 

Understand 

16 A SSB of span 4.5m carries a UDL of 3.6KN/m over a length of 2m from the 

left end A. Draw the SF and BM diagrams for the beam. 

Understand 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 

A SSB of ABCD is of 5m span, such that AB=2m, BC=1m and CD=2m it is 

loaded with 5KN/m over AB and 2KN/m over CB. Draw the SF and BM 

diagram for the beam. 

Understand 

18  

A beam 6m long rest on 2supports 5m apart, right end is overhanging by 1m. 

the beam carries a UDL of 1.5KN/m over the entire length of the beam. Draw 

the SF and BM diagram. 

Understand 

19 A cantilever beam of span of 5m carries a concentrated load of 7KN at a 

distance of 5m from a fixed draw the shear force and bending moment 

diagrams. 

Understand 

20 A simply supported beam of 16m effective span carries the concentrated load of 

4KN , 5KN, 3KN at a distance of 3m, 7m, 11m respectively from the left 

support. Calculate the maximum shearing force and bending moment. Draw SF 

and BM diagram. 

Understand 



UNIT-3 

QUESTION BANK 

Short Answer Questions 

Sl. 

No

. 

Question Blooms 

Taxonomy 

Level 

UNIT-3 

1 Define the terms a)bending stress in a beam  b)neutral axis c)section modulus Remember 

2 Write any three assumptions of pure bending. Remember 

3 Write bending moment equation and explain the terms in bending moment equation. Remember 

4 Write the section modulus for a)circular section b)  square section Remember 

5 What is the meaning of strength of section. Remember 

6 Write the section modulus for a) hollow rectangular section b)hollow circular section Remember 

7 Write the value of bending stress at neutral axis. Remember 

8 Define moment of resistance. Remember 

9 What do u mean by radius of curvature? Understand 

10 Define moment of inertia and   write units for it? Understand 

11 Define bending moment and write units for it? Remember 

12 Differenciate symmetrical to unsymmetrical sections? Remember 

13 Define centriod and write units for it? Remember 

14 Define modular ratio and write its units? Remember 

15 Write the difference between beam and section of material? Remember 

16 Write the value of maximum bending moment of cantilever beam carrying a point 

load W N at free end having distance L 

Remember 

17 What do u understand by neutral axis and moment of resisitance? Understand 

18 Write the expression for bending stress at a layer in a beam? Understand 

19 Write the value of maximum bending moment of cantilever beam carrying a udl W 

N/m at free end having distance L 

Remember 

20  Write the value of maximum bending moment of simply supported  beam carrying a 

point loadW N    at the middle of beam and having distance L 

Remember 

 



 

QUESTION BANK 

Sub: Metallurgy and Material Science         Branch: Mechanical    

Course: II B.Tech-I Sem         A.Y:2015-2016 

Short Answer Questions 

Sl. 

No. 

              Questions Blooms 

Taxonomy 

Level 

UNIT-1 

1 Define Crystalography Remember 

2 Define unit cell Remember 

3 Define space lattice Remember 

4 Define alloy Remember 

5 Define grain boundary Remember 

6 Draw the miller indices plane for (100) Understand 

7 Draw the miller indices plane for (101) Understand 

8 Draw the miller indices plane for (110) Understand 

9 Draw the miller indices plane for (111) Understand 

10 Draw the miller indices plane for ( 10) Understand   

11 What is Point defect Understand   

12 What is Line defect Understand   

13 What is Surface defect Understand 

14 What is Volume defect Understand 

15 What is Dislocation Remember 

16 Define Alloy Remember 

17 Define Phase Remember 

18 Define Solid solution Remember 

19 Define Intermediate phase Understand 

20 Define Electron compound Understand 

 

 

 



 

Long Answer Questions 

Sl. 

No. 

Question Blooms 

Taxonomy 

Level 

UNIT-1 

1 Define grain and grain boundary? What are the characteristics of grain boundary?  Remember 

2 What is grain size? What are the methods for determining grain size?  Remember 

3  Remember 

4 State and explain HummeRothery rules for the formation of solid solutions Remember 

5 What are intermediate phases? What are the various types of intermediate phases? Remember 

6 What is a crystalline material? Distinguish between single crystal material and 

polycrystalline material? 

Remember 

7 Define the terms (i) Space lattice ( ii) unit cell (iii) solid solution and monotectic 

solution  

Remember 

8 Explain the procedure to find out the  miller indices with an example Remember 

9 Draw the miller indices for (i)(100) (ii)(110)( iii)(111) Understand 

10 List out and draw various bravias lattice structures and their primitives Understand   

11 Write the relation btweena,b,c and α,β,γ in cubic crystal system, tetragonal crystal 

system, orthorhombic crystal system and Hegonal crystal system 

Understand   

12 Define packing factor?  What is the packing factor for (i) Simple cubic crystal 

(ii)Body cetered cubic crystal 

Understand   

13 what is effective number of atoms? Calculate the effective number of atoms in SC 

structure,FCC structure, BCC structure  

Understand 

14 What is the relation between lattice constant(a) and atomic radius(r) in SC 

structure,FCC structure, BCC structure, HCP structure. 

Understand 

15 Define coordination number. What is the coordination number for 

BCC,FCC,HCP,(Explain with proper procedure) 

Remember 

16 What is the necessity of alloying? Remember 

17 Write briefly about HummeRothery rules. Remember 

18 what are solid solutions? Remember 

19 What are the types of solid solutions? Understand 

20 What is linear atomic density? Calculate the linear atomic density in [110] 

direction in the cooper crystal lattice in atoms per mm. copper is FCC and has a 

lattice constant of 0.351. 

Understand 

 

 

 

 



 

UNIT-2 

QUESTION BANK 

Short Answer Questions 

 Question Blooms 

Taxonomy 

Level 

UNIT-2 

1 Define alloy Remember 

2 Define phase Understand 

3 Define Gibbs Rule Understand 

4 Define levers rule Understand 

5 Define coring Understand 

6 Define Isomorphous system  Remember 

7 Define Eutectic system Understand 

8 Define Partial eutectic system Understand 

9 Define Peritectic system Understand 

10 Define Monotectic system Understand 

11 What is Critical Temperature? Remember 

12 Define Phase Diagram Understand 

13 What are the types of substitutional solid solutions? Understand 

14 What is Substitutional solid solution? Understand 

15 Define cooling curve  Understand 

16 Define S- N curve Understand 

17 What is Thermal Equilibrium Diagram? Understand 

18 Draw the stages of structures from Solid to Liquid formation in binary 

system 

Understand 

19 What are the intermediate phases? Understand 

20 What is the use of Jominy and Quenching Machine understand 

 

 

 



 

Long Answer Questions  

 

 

 

 

 

 

 

 

S.N

O 

                                                Question Blooms 

Taxonomy 

Level 

 Unit II 

1 Explain with the help of a diagram the cooling curve of pure metals Remember 

2 State and explain levers rule Remember 

3 Explain with the help of a diagram the cooling curve of alloys Understand 

4 State and explain Gibbs phase rule Understand 

5 Explain the unary phase diagram Understand 

6 Explain about non equilibrium cooling Understand 

7 Write in brief about the binary phase diagram Remember 

8 What is the purpose of phase diagrams? Understand 

9 Define the term isomorphism and polymorphism Understand 

10 Explain about the isomorphous system with a Ni-Cu diagram Understand 

11 write a brief note about eutectic system Understand 

12 Explain the phase change in a eutectic system with an example Remember 

13 write a short note on eutectoid system Understand 

14 Explain with an example the eutectoid system Understand 

15 What are dendrites? Understand 

16 Explain the formation of dendrites Understand 

17 what are the most common types of phase diagrams explain in brief Understand 

18 Draw and explain the Cd-Bi phase diagram Understand 

19 Draw and explain the cooling curves for pure metals Understand 

20 Explain about the levers rule and write its application Understand 



 

UNIT-3 

QUESTION BANK 

Short Answer Questions 

Sl. 

No

. 

Question Blooms 

Taxonomy 

Level 

UNIT-3 

1 Define alloy Remember 

2 Define phase Remember 

3 Define Gibbs Rule Remember 

4 Define levers rule Remember 

5 Define coring Remember 

6 Define Isomorphous system  Remember 

7 Define Eutectic system Remember 

8 Define Partial eutectic system Remember 

9 Define Peritectic system Understand 

10 Define Monotectic system Understand 

11 What is Critical Temperature? Remember 

12 Define Phase Diagram Remember 

13 What are the types of substitutional solid solutions? Remember 

14 What is Substitutional solid solution? Remember 

15 Define cooling curve  Remember 

16 Define S- N curve Remember 

17 What is Thermal Equilibrium Diagram? Understand 

18 Draw the stages of structures from Solid to Liquid formation in binary system Understand 

19 What are the intermediate phases? Remember 

20 What is the use of Jominy and Quenching Machine Remember 
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1.VERYSHORT ANSWER QUESTIONS 

 

UNIT –I 
SINGLE RANDOM VARIABLES AND PROBABILITY DISTRIBUTIONS 

 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 
If X & Y is a random variable then Prove  E[X+K]= E[X]+K ,where ‘K’ 

constant

 Understand b 

2. Prove that 
222 )(   XE  Understand b 

3. Explain probability distribution for discrete and continuous

 

Analyze c 

4. 
If X is Discrete Random variable then Prove that Var (a X +b) = a

2 

var(X) 
Understand c 

5. Write the  properties of the Normal Distribution Analyze e 

6. Write the importance and applications of Normal Distribution Apply e 

7. Define different types of random variables with example

 

Remember c 

8. Derive variance of binomial distribution Evaluate d 

9. Derive mean of Poisson distribution Evaluate d 

10. Explain about Moment generating function Analyze e 

 

 

 

 

 

 



 

2. LONG ANSWER QUESTIONS 

 

 

UNIT –I 
SINGLE RANDOM VARIABLES AND PROBABILITY DISTRIBUTIONS 

 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 

A random variable x has the following probability function: 

 x       0  1  3    4    5      6         7 

P(x)   0  k  2k  2k  3k     k
2     

7k
2
+k 

Find the value of k (ii) evaluate p(x<6),  p( x>6) 

Evaluate c 

2. 

Let X denotes the minimum of the two numbers that appear when a pair 

of fair dice is thrown once. Determine the (i) Discrete probability 

distribution (ii) Expectation (iii) Variance 

Understand & 

Evaluate 
c 

3. 

A random variable X has the following probability function: 

X -2 -1 0 1 2 3 

P(x) 0.1 K 0.2 2K 0.3 K 

Then find (i) k (ii) mean (iii) variance (iv) P(0 < x < 3) 

 

Evaluate c 

4. 

A continuous random variable has the probability density function  

, 0, 0
( )

0,

xkxe for x
f x

otherwise

   
 


    Determine (i) k (ii) Mean (iii) 

Variance 

 

Evaluate c 

5. 
If the PDF of Random variable f(x) =   10,1 2  xxk  then find (i) k 

(ii) p[0.1<x<0.2] (iii) P[x>0.5] Evaluate c 

6. 

If the masses of 300 students are normally distributed with mean 68 kg 

and standard deviation3 kg how many students have masses: greater than 

72 kg (ii) less than or equal to 64 kg (iii) between 65 and 71 kg inclusive 
Analyze e 

7. 

Out of 800 families with 5 children each, how many would you expect to 

have (i)3 boys (ii)5    girls (iii)either 2 or 3 boys ? Assume equal 

probabilities for boys and girls. 

Understand & 

Evaluate 
d 

8. 

 If a Poisson distribution is such that  
3

( 1). ( 3)
2

P X P X  , find (i) 

( 1)P X  (ii)  ( 3)P X   (iii) (2 5)P X  . 

Evaluate d 

9. 

Average number of accidents on any day on a national highway is 1.8. 

Determine the probability that the number of accidents is (i) at least one 

(ii) at most one 
Analyze & Evaluate d 

10 

 In a Normal distribution, 7% of the item are under 35 and 89% are under 

63. Find the mean and standard deviation of the distribution. Evaluate e 

 

 

 



 

 

3.SHORT ANSWER  QUESTIONS 

 

UNIT –I 

 
SINGLE RANDOM VARIABLES AND PROBABILITY DISTRIBUTIONS 

 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcome

s 

1. When the classical definition of probability fails. Analyze b 

2. 
The function f(x)=Ax

2
 In 0<x0<1 is valid probability density function 

then find the value of A. 
Evaluate c 

3. Define Normal distribution
 

Understand e 

4. Explain about Moments Analyze f 

5. Derive mean deviation from the mean for Normal Distribution Evaluate e 

6. What is the area under the whole normal curve? Analyze e 

7. In which distribution the mean, mode and median are equal. Analyze e 

8. 
The mean and variance of a binomial variable X with parameters  n  and  

p are 16 and  Find ( 1)P X   
            Evaluate           d 

9. Where the traits of normal distribution lies.
 

Analyze e 

10. Write the properties of continuous random variable Understand b 

 

1.   VERY SHORT ANSWER QUESTIONS 

 

UNIT –II 
MULTIPLE RANDOM VARIABLES, CORRELATION &REGRESSION 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 
 State the properties of joint distribution function of two random variable 

Analyze e 

2. 
Explain about random vector concepts 

Analyze f 

3. 
If a random variable W=X+Y where X and Y are two independent 

random variables what is the density function of W  Analyze f 

4. 
Explain types of correlations 

Remember g 

5. 
Write the properties of rank correlation coefficient 

Analyze g 

6. 
Write the properties of regression lines 

Analyze g 

7. 
Write the difference between correlation and regression 

Remember g 

8. 

The rank correlation coefficient between the marks in two subjects is 

0.8.the sum of the squares of the difference between the ranks is 33.find 

the number of students 

Evaluate g 

9. 
Find the angle between the regression lines if S.D of Y is twice the S.D 

of X and r=0.25 
Evaluate g 

10. Derive the angle between the  two regression lines Evaluate  

 



 

 

 

2. LONG ANSWER QUESTIONS 

 

UNIT –II 
MULTIPLE RANDOM VARIABLES, CORRELATION &REGRESSION 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 

Consider the joint probability density function f(x,y) = xy, 0 < x < 1, 0 < 

y < 2. Find marginal density function Evaluate f 

2. 

Two independent variable X and Y have means 5 and 10 and variances 4 

and 9 respectively. Find the coefficient of correlation between U and V 

where U=3x+4y, V=3x-y 

Understand & 

Evaluate 
g 

3. 

The probability density function of a random variable x is 

f x
x

x( ) exp , 








 

1

2 2
0 .  Find the probability of 1 < x < 2.  

Evaluate f 

4. 
Let X and Y random variables have the joint density function 

 f(x,y)=2,0<x<y<1then find marginal density function Evaluate f 

5. 

Find the rank correlation coefficient for the following ranks of 16 

students 

(1,1),(2,10),(3,3),(4,4),(5,5),(6,7),(7,2),(8,6),(9,8),(10,11),(11,15),(12,9),(

13,14),(14,12),(15,16) (16,13) 

 

Analyze & Evaluate g 

6. 

Calculate the coefficient of correlation between age of cars and annual 

maintain cost and comment: 

Years 2 4 6 7 8 10 12 

Rupees 1600 1500 1800 1900 1700 2100 2000 
 

Evaluate g 

7. 
If  x= y=  and the angle between the regression lines is Tan

-1
(4/3). 

Find r. 

Remember &    

Evaluate 
g 

8. 

For 20 army personal the regression of weight of kidneys (Y) on weight 

of heart (X) is   Y=3.99X+6.394 and the regression of weight of heart on 

weight of kidneys is X=1.212Y+2.461. Find the correlation coefficient 

between the two variable and also their means 

Understand & 

Evaluate 
g 

9. 

From 10 observations on price X and supply Y the following data was 

obtained ∑       ∑      ∑        ∑        ∑   

     Find coefficient of correlation, line of regression of Yon X and X 

on Y 

Evaluate g 

10 

If the variance of X is 9.The two regression equations are 8X-10Y+66=0 

and 40X-18Y-214=0.Find correlation coefficient between X and Y and 

standard deviation of Y 

Remember &    

Evaluate 
g 

 

 

 

 

 

 

 

 

 

 



3.    SHORT QUESTIONS 

 

UNIT –II 
MULTIPLE RANDOM VARIABLES, CORRELATION &REGRESSION 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. Derive the angle between the  two regression lines Evaluate
 

g 

2. If   is the angle between two regression lines then show that sin ≤ 1-r
2 Apply g 

3. What is the marginal distributions of X and Y. Analyze
 

f 

4. Write the normal equations of straight line
 

Analyze
 

g 

5. 
Find mean value of the variables X and Y and coefficient of correlation 

from the following regression equations 2Y-X-50=0, 3Y-2X-10=0 Evaluate g 

6 
Define regression and give its uses 

Remember g 

7 What are normal equations for regression lines? Analyze g 

8 When the Regression coefficient is independent Analyze g 

9 Find correlation coefficient if bxy=085y, byx=089x x =3 Evaluate g 

10 When the coefficient of correlation is maximum Analyze g 

 

1.    VERY SHORT ANSWER QUESTIONS 

 

UNIT –III 
SAMPLING DISTRIBUTIONS AND TESTING OF HYPOTHESIS 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 
Explain different Types and Classification of sampling 

Analyze h 

2. 
Define biased estimator 

understand i 

3. 
Write the types of estimation  

understand i 

4. Define parameter and statistic  understand i 

5. 
Define population give one example 

understand i 

6. 
Find the value of finite population correction factor for n=50,N=300  

Analyze j 

7. 
How many different samples of size n=2 can be chosen form a finite 

population of N=25. Analyze j 

8. 
A sample of size 400 is taken from a population w hose standard deviation 

is 16.find standard error. 
understand j 

9. 
Find the value of finite population correction factor for n=5,N=200 

Analyze i 

10 Define probable error . Create j 

 

 



 

2. LONG ANSWER QUESTIONS 

 

UNIT –III 
SAMPLING DISTRIBUTIONS AND TESTING OF HYPOTHESIS 

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 

The mean of a random sample is an unbiased estimate of the mean of the 

population 3,6, 9,15,27. (i) List of all possible samples of size 3 that can 

be taken without replacement from the finite population. (ii) Calculate 

the mean of the each of the samples listed in (iii) And assigning each 

sample a probability of   1/10.  

Apply h 

2. 

An ambulance service claims that it takes on the average 8.9 minutes to 

reach its destination In emergency calls. To check on this claim the 

agency which issues license to Ambulance service has then timed on fifty 

emergency calls getting a mean of 9.2 minutes with  1.6 minutes. What 

can they conclude at 5% level of significance? 

Apply i 

3. 

A samples of size 2 are taken from the population {3,6,9,15,27} with 

replacement find i) the mean of the population ii) the standard deviation of 

the population iii) mean of the sampling distribution of means iv) the 

standard deviation of the sampling distribution of means 

Apply i 

4. 
Define sample and  types of samples 

Apply i 

5. 

A samples of size 2 are taken from the population {1,2,3,4,5,6} with 

replacement find i) the mean of the population ii) the standard deviation 

of the population iii) mean of the sampling distribution of means iv) the 

standard deviation of the sampling distribution of means 

Analyze & Evaluate i 

6. 

Random sample of size 100 is taken from an infinite population having 

the mean 26 and variance 256. What is the probability that  ̅  will be 

between 75 and 78 
Apply j 

7. 

 A random sample of 100 teachers in a large metropolitan area revealed a 

mean  weekly of Rs.480 with a standard deviation  Rs.48.with what 

degree of confidence can we assert that the average weekly salary of all 

teachers in the metropolitan area between 472 to 502 

Apply j 

8. 

Random sample 400 items is found to have mean 82 and standard 

deviation of 18. Find the maximum error of estimation at 95% 

confidence interval. Find the confidence limits for the mean if   ̅  =82 
Apply j 

9. 
 Find the 95% confidence limits for the mean  of the normality distributed 

population  from which the following sample was taken 

15,17,10,18,16,9,7,11,13,14. 
evaluate j 

10. 
A random sample of size 100 is taken from a population with standard 

deviation 5.1.given that sample mean is 21.6.constuct a95% confidence 

interval for the population.  

Understand j 

 

3.    SHORT  QUESTIONS 

 

UNIT –III 
SAMPLING DISTRIBUTIONS AND TESTING OF HYPOTHESIS 



S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. 
If we can assert with 95% that the maximum error is 0.05 and p= 0.2,find 

the size of the sample  
Understand i 

2. 
Assuming that   =20.0, how large a random sample be taken to assert 

with probability 0.95 that the sample mean will not differ from that true 

mean by more  than  3.0 points 

Understand i 

3. Give the difference  between the interval estimation,  baysian estimation Analyze i 

4. Define estimate , estimator  and estimation  Analyze i 

5. 
A random sample of size 100  has a standard deviation of  5 . what can  

you say about the maximum error with 95% confidence  
Analyze i 

6. What is statistics Evaluate i 

7. Define sample  Analyze h 

8. Define point estimation  Evaluate j 

9. Define interval estimation Understand j 

10. Define confidence interval Analyze j 

 

 

 



QUESTION BANK 

Sub: Thermodynamics             Branch: Mechanical    

Course: II B.Tech-I Sem           Acad : 2015-16 

UNIT-1 

Short Answer Questions 

Sl. 

No. 

              Questions Blooms 

Taxonomy 

Level 

UNIT-1 

1 When is work said to be done by a system? Remember 

2 What arc positive and negative work interactions? Remember 

3 What is displacement work? Remember 

4 What is the zeroth law of thermodynamics? Remember 

5 Define State. Remember 

6 Define Property Remember 

7 Define Process Remember 

8 What is a thermometer? Remember 

9 What is the Celsius temperature scale? Understand 

10 What do you understand by path function and point function? Understand   

11 What do you understand by flow work? ls it different from displaccment 

work? 

Understand   

12 Why does free expansion have zero work transfer? Understand   

13 What is heat transfer? What arc its positive and negative directions? Understand 

14 What are adiabatic and diathennic walls? Understand 

15 Show that heat is a path function and not a property. Remember 

16 What is the difference between work transfer and heat trnnsfer? Remember 

17 Does heat transfer inevitably cause a temperature rise? Remember 

18 State the flrst law for a closed system undergoing a cycle. Remember 

19 Which is the property introduced by the first law? Understand 

20 State the first law for a closed system undergoing a change of state. Understand 

 

 

  

 

 

 

 

 

 

 



 

 

Long Answer Questions 

Sl. 

No. 

Question Blooms 

Taxonomy 

Level 

UNIT-1 

1 In a cyclic process, heat transfers are + 14.7 kJ, – 25.2 kJ, – 3.56 kJ and + 

31.5 kJ. What is the net work for this cyclic process ?  

Apply 

2 A domestic refrigerator is loaded with food and the door closed. During a 

certain period the machine consumes 1 kWh of energy and the internal energy 

of the system drops by 5000 kJ. Find the net heat transferred in the system. 

Apply 

3 1.5 kg of liquid having a constant specific heat of 2.5 kJ/kg°C is stirred in a 

well-insulated chamber causing the temperature to rise by 15°C. Find : 

(i) Change in internal energy, and (ii) Work done for the process. 

Apply 

4 A system is composed of a stone having a mass of 10 kg and a bucket 

containing 100 kg of water. Initially the stone and water are at the same 

temperature, the stone then falls into the water. Determine ΔU, ΔKE, ΔPE, 

ΔQ and ΔW for the following cases : 

(i) At the instant the stone is about to enter the water. 

(ii) Just after the stone comes to rest in the bucket. 

Apply 

5 A closed system of constant volume experiences a temperature rise of 20°C 

when a certain process occurs.The heat transferred in the process is 18 kJ. The 

specific heat at constant volume for the pure substance comprising the system 

is 1.2 kJ/kg°C, and the system contains 2 kg of this substance. Determine the 

change in internal energy and the work done. 

Apply 

6 A stationary mass of gas is compressed without friction from an initial state of 

2 m3 and 2 × 105 N/m2 to a final state of 1 m3 and 2 × 105 N/m2, the 

pressure remaining the same. There is a transfer of 360 kJ of heat from the gas 

during the process. How much does the internal energy of the gas change ? 

Apply 

7 The internal energy of a certain substance is given by the following equation : 

u = pv + 84 where u is given in kJ/kg, p is in kPa and v is in m3/kg. 

A system composed of 3 kg of this substance expands from an initial pressure 

of 500 kPa and a volume of 0.22 m3 to a final pressure 100 kPa in a process 

in which pressure and volume are related by pv1.2 = constant. 

(i) If the expansion is quasi-static, find Q, ΔU and W for the process. 

(ii) In another process the same system expands according to the same 

pressure-volume relationship as in part (i) and from the same initial state to 

the same final state as in part (i) but the heat transfer in this case is 30 kJ. Find 

the work transfer for this process. 

(iii) Explain the difference in work transfer in parts (i) and (ii). 

Apply 

8 A fluid is contained in a cylinder by a spring-loaded, frictionless piston so that 

the pressure in the fluid is linear function of the volume (p = a + bV). The 

internal energy of the fluid is given by the following equation U = 34 + 3.15 

pV where U is in kJ, p in kPa and V in cubic metre. If the fluid changes from 

an initial state of 170 kPa, 0.03 m3 to a final state of 400 kPa, 0.06 m3, with 

Apply 



no work other than that done on the piston, find the direction and 

magnitude of the work and heat transfer. 

9 A piston cylinder arrangement has a gas in the cylinder space. During a 

constant pressure expansion to a larger volume the work effect for the gas are 

1.6 kJ, the heat added to the gas and cylinder arrangement is 3.2 kJ and the 

friction between the piston and cylinder wall amounts to 0.24 kJ. Determine 

the change in internal energy of the entire apparatus (gas, cylinder, piston). 

Apply 

10 A system receives 42 kJ of heat while expanding with volume change of 

0.123 m3 against an atmosphere of 

12 N/cm2. A mass of 80 kg in the surroundings is also lifted through a 

distance of 6 metres. 

(i) Find the change in energy of the system. 

(ii) The system is returned to its initial volume by an adiabatic process which 

requires 100 kJ of work. Find 

the change in energy of system. 

(iii) Determine the total change in energy of the system. 

 

Apply 

11 A system receives 42 kJ of heat while expanding with volume change of 

0.123 m3 against an atmosphere of 

12 N/cm2. A mass of 80 kg in the surroundings is also lifted through a 

distance of 6 metres. 

(i) Find the change in energy of the system. 

(ii) The system is returned to its initial volume by an adiabatic process which 

requires 100 kJ of work. Find 

the change in energy of system. 

(iii) Determine the total change in energy of the system. 

Apply 

12 In a certain steam plant the turbine develops 1000 kW. The heat supplied to 

the steam in the boiler is 

2800 kJ/kg, the heat received by the system from cooling water in the 

condenser is 2100 kJ/kg and the feed 

pump work required to pump the condensate back into the boiler is 5 kW. 

Calculate the steam flow round 

the cycle in kg/s. 

Apply 

13 In the compression stroke of an internal-combustion engine the heat rejected 

to the cooling water is 

45 kJ/kg and the work input is 90 kJ/kg. Calculate the change in internal 

energy of the working fluid 

stating whether it is a gain or a loss. 

Apply 

14 85 kJ of heat are supplied to a system at constant volume. The system rejects 

90 kJ of heat at constant 

pressure and 20 kJ of work is done on it. The system is brought to its original 

state by adiabatic process. 

Determine the adiabatic work. Determine also the value of internal energy at 

all end states if initial value 

is 100 kJ. 

Apply 

15 A closed system undergoes a reversible process at a constant pressure process 

of 3.5 bar and its volume 

changes from 0.15 m3 to 0.06 m3. 25 kJ of heat is rejected by the system 

Apply 



during the process. Determine the 

change in internal energy of the system. 

16 An air compressor takes in air at 105 Pa and 27°C having volume of 1.5 

m3/kg and compresses it to 4.5 × 105 Pa.Find the work done, heat transfer 

and change in internal energy if the compression is isothermal 

Apply 

17 A cylinder fitted with piston contains 0.2 kg of N2 at 100 kPa and 30°C. The 

piston is moved compressing N2 

until the pressure becomes 1 MPa and temperature becomes 150°C. The work 

done during the process is 

20 kJ. Determine the heat transferred from N2 to the surroundings. Take cv = 

0.75 kJ/kg K for N2. 

Apply 

18 A closed system consisting of 1 kg of gaseous CO2 undergoes a reversible 

process at constant pressure 

causing a decrease of 30 kJ in internal energy. Determine the work done 

during the process. Take cp = 840 

J/kg°C and cv = 600 J/kg°C. 

Apply 

19 1 kg of nitrogen (molecular weight 28) is compressed reversibly and 

isothermally from 1.01 bar, 20°C to 

4.2 bar. Calculate the work done and the heat flow during the process. 

Assume nitrogen to be a perfect gas. 

Apply 

20 Air at 1.02 bar, 22°C, initially occupying a cylinder volume of 0.015 m3, is 

compressed reversibly and 

adiabatically by a piston to a pressure of 6.8 bar. Calculate : 

(i) The final temperature (ii) The final volume 

(iii) The work done on the mass of air in the cylinder. 

Apply 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

UNIT-2 

QUESTION BANK 

Short Answer Questions 

 Question Blooms 

Taxonomy 

Level 

UNIT-2 

 1.State the limitations of first law of thermodynamics. Remember 

 2. What is the difference between a heat engine and a reversed heat engine ? Understand 

 3. Enumerate the conditions which must be fulfilled by a reversible process. Give some 

examples of ideal reversible processes. 
Understand 

 4. What is an irreversible process ? Give some examples of irreversible processes. Understand 

 5. Give the Clausius statement  of second law of thermodynamics. Understand 

 6. Define heat engine, refrigerator and heat pump. Remember 

 7. What is the perpetual motion machine of the second kind ? Understand 

 8. What do you mean by ‘Thermodynamic temperature’ ? Understand 

 9. What do you mean by ‘Clausius inequality’ ? Understand 

 10. Describe the working of a Carnot cycle. Understand 

 11. Derive an expression for the efficiency of the reversible heat engine. Remember 

 12. What do you mean by the term ‘Entropy’ ? Understand 

 13. What are the characteristics of entropy ? Understand 

 14. Prove that entropy is a property of a system. Understand 

 15. Derive an expression for the change in entropy of the universe. Understand 

 16. What is a temperature-entropy diagram ? Understand 

 17. Derive expressions for entropy changes for a closed system in the following cases : 

(i) General case for change of entropy of a gas 
Understand 

 18.Derive expressions for entropy changes for a closed system in the following cases : 

Heating a gas at constant volume 
Understand 

 19. Derive expressions for entropy changes for a closed system in the following cases : 

(i) Heating a gas at constant pressure 

 

Understand 

 20. Derive expressions for entropy changes for a closed system in the following cases : 

(i) Polytropic process. 

 

understand 

 

 

 

 

 



 

Long Answer Questions  

S.NO                                                 Question Blooms 

Taxonomy Level 

UNIT-2 

1 . A cyclic heat engine operates between a source temperature of 800°C and a sink 

temperature of 30°C. 

What is the least rate of heat rejection per kW net output of the engine ? 

 

Apply 

2 . A domestic food freezer maintains a temperature of – 15°C. The ambient air 

temperature is 30°C. If heat 

leaks into the freezer at the continuous rate of 1.75 kJ/s what is the least power 

necessary to pump this 

heat out continuously 

Apply 

3 A reversible heat engine operates between two reservoirs at temperatures of 600°C and 

40°C. The engine 

drives a reversible refrigerator which operates between reservoirs at temperatures of 

40°C and – 20°C. 

The heat transfer to the heat engine is 2000 kJ and the net work output for the 

combined engine refrigerator 

is 360 kJ. (i) Calculate the heat transfer to the refrigerant and the net heat transfer to 

the reservoir at 

40°C. (ii) Reconsider (i) given that the efficiency of the heat engine and the C.O.P. of 

the refrigerator are 

each 40 per cent of their maximum possible values 

Apply 

4 A heat engine is supplied heat at the rate of 1700 kJ/min and gives an output of 9 kW. 

Determine the 

thermal efficiency and the rate of heat rejection 

Apply 

5 What is the highest possible theoretical efficiency of a heat engine operating with a hot 

reservoir of furnace 

gases at 2000°C when the cooling water available is at 10°C ? 

  

 

Apply 

6 A Carnot cycle operates between source and sink temperatures of 260°C and – 17.8°C. 

If the system 

receives 100 kJ from the source, find (i) efficiency of the system, (ii) the net work 

transfer, (iii) heat 

rejected to the sink.  

 

Apply 



Long Answer Questions 

7 . Source A can supply energy at a rate of 11000 kJ/min at 320°C. A second source B can 

supply energy at a 

rate of 110000 kJ/min at 68°C. Which source A or B, would you choose to supply energy 

to an ideal 

reversible engine that is to produce large amount of power if the temperature of the 

surroundings 

is 40°C ?  

 

Apply 

8 A fish freezing plant requires 50 tons of refrigeration. The freezing temperature is – 

40°C while the 

ambient temperature is 35°C. If the performance of the plant is 15% of the theoretical 

reversed Carnot 

cycle working within the same temperature limits, calculate the power required.  

Take 1 ton = 210 kJ/ min. 

 

Apply 

9 A A heat engine is supplied with 278 kJ/s of heat at a constant fixed temperature of 

283°C and the heat 

rejection takes place at 5°C. The following results were reported : (i) 208 kJ/s are 

rejected, (ii) 139 kJ/s are 

rejected, (ii) 70 kJ/s are rejected. 

Classify which of the results report a reversible cycle or irreversible cycle or impossible 

results. 

 

Apply 

10 . Air at 15°C and 1.05 bar occupies 0.02 m3. The air is heated at constant volume until 

the pressure is 4.2 bar, 

and then cooled at constant pressure back to the original temperature. Calculate the net 

heat flow to or 

from the air and the net entropy change. 

Sketch the process on a T-s diagram 

 

 

Apply 

11 0.03 m3 of nitrogen contained in a cylinder behind a piston is initially at 1.05 bar and 

15°C. The gas is 

compressed isothermally and reversibly until the pressure is 4.2 bar. Calculate the 

change of entropy, the 

heat flow, and the work done, and sketch the process on a p-v and T-s diagrams. Assume 

nitrogen to act as 

a perfect gas. Molecular weight of nitrogen = 28. 

 

Apply 

12  Calculate the change of entropy of 1 kg of air expanding polytropically in a cylinder 

behind a piston from 

6.3 bar and 550°C to 1.05 bar. The index of expansion is 1.3.  

 

Apply 

Long Answer Questions 

13 . 0.05 kg of carbon dioxide (molecular weight = 44) is compressed from 1 bar, 15°C, 

until the pressure is 

8.3 bar, and the volume is then 0.004 m3. Calculate the change of entropy. Take cp for 

carbon dioxide as 

0.88 kJ/kg K, and assume carbon dioxide to be a perfect gas.  

 

Apply 

14 In an air turbine the air expands from 6.8 bar and 430°C to 1.013 bar and 150°C. The 

heat loss from the 

turbine can be assumed to be negligible. Show that the process is irreversible, and 

calculate the change of 

entropy per kg of air 

Apply 

15  (i) One kg of water at 273 K is brought into contact with a heat reservoir at 373 K. 

When the water has 

reached 373 K, find the entropy change of the water of the heat reservoir, and of the 

universe. 

(ii) If water is heated from 273 K to 373 K by first bringing it in contact with a reservoir 

Apply 



at 323 K and then 

with reservoir at 373 K, what will the entropy change of the universe be ? 

 

16 . One kg of ice at – 5°C is exposed to the atmosphere which is at 20°C. The ice melts and 

comes into thermal 

equilibrium with the atmosphere. 

(i) Determine the entropy increase of the universe. 

(ii) What is the minimum amount of work necessary to convert the water back into ice at 

– 5°C ? cp of ice 

is 2.093 kJ/kg °C and the latent heat of fusion of ice is 333.3 kJ/kg. 

 

Apply 

17 In a reversible process the rate of heat transfer to the system per unit temperature rise is 

given 

By dQ/dT = 0.5 kJ/°C. Find the change in entropy of the system if its temperature rises 

from 500 K to 800 K. 

A fluid undergoes a reversible adiabatic compression from 0.5 MPa, 0.2 m3 to 0.05 m3 

according to the law, 

pv1.3 = constant. Determine the change in enthalpy, internal energy and entropy, and the 

heat transfer and 

work transfer during the processof friction as 0.15. 

Apply 

18 . A rigid cylinder containing 0.006 m3 of nitrogen (molecular weight 28) at 1.04 bar, 

15°C, is heated reversibly 

until the temperature is 90°C. Calculate the change of entropy and the heat supplied. 

Sketch the process 

on T-s diagram. Take the isentropic index, γ, for nitrogen as 1.4, and assume that 

nitrogen is a perfect gas. 

 

Apply 

 

 



Long Answer Questions 

19 1 m3 of air is heated reversibly at constant pressure from 15°C to 300°C, and is then 

cooled reversibly at 

constant volume back to the initial temperature. The initial pressure is 1.03 bar. 

Calculate the net heat flow 

and overall change of entropy, and sketch the process on a T-s diagram.  

 

 

Apply 

20 . 1 kg of air is allowed to expand reversibly in a cylinder behind a piston in such a way 

that the temperature 

remains constant at 260°C while the volume is doubled. The piston is then moved in, and 

heat is rejected by 

the air reversibly at constant pressure until the volume is the same as it was initially. 

Calculate the net heat 

flow and the overall change of entropy. Sketch the processes on a T-s diagram. 

 

Apply  

 

 



UNIT-3 

QUESTION BANK 

Short Answer Questions 

Sl. 

No. 

Question Blooms 

Taxonomy 

Level 

UNIT-3 

1 What is an ideal gas ? Remember 

2  What is the difference between an ideal and a perfect gas ? Remember 

3  What are semi-perfect or permanent gases ? Remember 

4  Define ‘Equation of state’. Remember 

5 State Boyle’s and Charle’s laws and derive an equation of the state for a perfect gas. Remember 

6  What is a p-v-T surface ? Draw a portion of a such a surface. Remember 

7  Derive the relationship between the two principal specific heats and characteristic gas constant for a  perfect gas Remember 

8  Write a short note on Van der Waals’ equation.  Remember 

9 Define the avagodraws law Understand 

10  Define real gas and explain. 
 

Understand 
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OBJECTIVES: 

 

UNIT -1 ELECTRICAL CIRCUITS AND INSTRUMENTS  
 

S.No: QUESTION Blooms Taxonomy 

Level 
Course 

outcome 

SHORT ANSWER QUESTIONS 

1 Explain  Kirchhoff’s laws with an example  Knowledge a 

2 Tabulate  and brief active & passive elements with 

examples  

Knowledge a 

3 Discuss ohms law with limitations  Understand  a 
4 Contrast series and parallel circuits in terms of currents 

and voltages  

Understand  a 

5 Define capacitance Knowledge a 

6 Summarize the equations for series and parallel circuits 

for R, L and C elements  

Understand  a 

7 Explain the three laws of resistance. Analysis  a 

8 Define specific resistance Understand  a 
9 List out the types of network elements. Knowledge a 
10 Relate controlling torque and deflecting torque to measure 

accurate value  

Applying  c  

11 List the types of controlling torques Knowledge a 
12 Summarize the errors of PMMC instruments  

 

Understand  a 

13 Differentiate  between MC & MI instruments Understand  a 

14 Write the relation between series aiding and series 

opposing with neat diagram  

Knowledge a 

15 Define Self inductance and co-efficient of mutual 

inductance 

Knowledge a 

 

 



16 Given that the resistors Ra, Rb and Rc are connected 

electrically in star. Write the equations for resistors in 

equivalent delta  

 

Evaluate  a 

17 Write short notes on spring control technique  Analysis  b 
18 Compare the different types of torques. Analysis  b 
19 What is mean by instrument? Different types of 

instrument 

Knowledge a 

20 Basic definitions of current and voltage, power Knowledge A 

 

                                                 LONG ANSWER QUESTIONS 
1 Derive the expressions for series and parallel resistive 

circuits  

Analyze  a 

2 An inductor having inductance of 2mH is charged to a 

current of 1A. Calculate the stored energy in joules 

 

Understand  

 

a  

 

3 

 
Derive the expressions for series and parallel Capacitive  

circuits 

Analyze  c  

4 Determine the star equivalent resistances when the 

resistances are connected in delta with 20 Ω, 35 Ω, 10 Ω 

respectively and also find current in the circuit with 100v 

supply.  

 

Analyze  a  

5 Derive the expression for star delta transformations. 

 

Understand  b  

6 Obtain  the delta equivalent resistances when the 

resistances are connected in star with 18 Ω, 30 Ω, 15 Ω 

respectively 

Analyze  c  

7 Derive the expressions for series ( aiding and opposing) 

and parallel Inductive   circuits 

Understand  b  

8 If 3 capacitors of values 5mF, 6mF, 7mF are connected in 

parallel. Calculate the effective capacitance. 

 

Analyze  c  

9 Distinguish the types of elements  Analyze  a  

10 A 5-µF capacitor is charged to a potential difference of 

100V and then connected in parallel with a un charged 3-

µF capacitor. Calculate the potential difference across the 

parallel capacitors  

Analyze  c  

11 Explain working principle 

of permanent magnet 

moving coil instrument  

 

 

Analyze  a 

12 Use the loop current method for finding the current in 2Ω 

resistor, as the three resistors are connected in parallel 

with 100V supply where R1=20Ω  R2=2Ω and R3=30Ω 

Analyze  a 

13 Find the current flowing in R4  as shown in diagram  Analyze  a 



 
14 Describe working principle of moving iron attraction type 

instrument  

Understand  b  

15 Find the current flowing in the circuit where R1=10Ω 

R2=15Ω and R3=10Ω 

 
 

 

Applying  c 

16 Discuss working of different types of torques produced in 

indicating instruments  

 

Understand  b  

17 Explain in detail the two techniques for producing 

controlling torque with suitable diagrams  

Understand  b  

18 Distinguish between moving coil and moving iron 

instrument with suitable advantages and disadvantages 

 

Understand  b  

19 A moving coil voltmeter with a resistance of 10ohms 

gives a full scale deflection with a potential difference of 

45mV. The coil has 100 turns an effective depth of 3cm 

and a width of 2.5cm .The controlling torque exerted by 

the spring is 49µN-m for full scale deflection. Calculate 

the flux density in the gap. 

Analyze  a 

20 A PMMC instrument gives a reading of 25mA when the 

potential difference across its terminals is 75mV.Calculate 

shunt resistance for full scale deflection corresponding to 

50A  

Analyze  a 

UNIT 2    DC MACHINES 

                                                                   SHORT ANSWERS  

1 Discuss Fleming’s Right Hand Rule. Understand a 

2 Discuss Fleming’s Left Hand Rule. 

 

Understand a 

3 Summarize the types of Dc generators Understand a 

4 Obtain the emf equation of a DC generator Remember a 

5 Formulate the torque equation of generator   Creating  c 

6 List the applications of DC generator Remember a 

7 Explain the concept of residual magnetism in a generator  Analysis  d 



8 List the applications of dc motors  Remember  a 

9 Discuss the function of armature and field system  Understanding  b 

10 Identify the various  parts of Dc motor  Remember  a 

11 What is back emf in d.c. motor?  

 

Evaluate  f 

12 Draw the circuit diagram of a Dc series motor Write down 

faraday's law of electromagnetic induction  

 

Understand a 

13 Give the alternate name for shunt and series motor  Knowledge a 

14 What is the function of commutator  Knowledge a 

15 Discuss the faradays laws of electromagnetic induction  Understand a 

16 What do you mean by residual EMF in a generator?  

 

Knowledge a 

17 Summarize  the applications of Dc motors  Knowledge b 

18 Distinguish between separately excited and self excited 

machines  

Understand b 

19 Explain the function of three point starter  Knowledge c 

20 Relate armature torque with shaft torque  Applying  a 

                                                          LONG ANSWERS  

S.No: QUESTION Blooms 

Taxonomy Level 

Course 

outcom

e 
1 Classify the types of dc generators. Explain them in brief. Applying  h 

2 Discuss the principle of operation of dc generator.  Understand  g 
3 Discuss the principle of operation of dc motor. Understand  g 
4 Estimate the significance of back emf. Plot the 

magnetization characteristics of dc shunt generator  

Understand  b 

5 Derive the expression for the armature torque and shaft 

torque of a dc motor   

Remember  a 

6 Explain the function of commutator in a dc generator with 

relevant diagrams  

Analysis g 

7 Distinguish between short shunt and long shunt compound 

generator  

Understand  e 

8 Differentiate between lap winding and wave winding, 

with relevant diagrams   

Understand  g 

9 Draw and explain the characteristics of separately excited 

dc generator  

Remember  d 

10 What are the various losses taking place in a dc machine  Remember  a 
11 A 4 pole lap connected dc generator has 600 armature 

conductors and runs at 1200rpm.This generator has a total 

flux of 24wb in it .i) Calculate the emf induced in the 

above dc generator  ii) Find the speed at which it should 

be driven to produce the same emf when wave connected  

Applying g 

12 A 440V dc shunt generator has Ra=0.25Ω and Rsh=220Ω 

while delivering a load current of 50A, it has a terminal 

voltage of 440V. Determine the generated emf and power 

Applying g 



developed   
13 An 8-pole, lap wound armature rotated at 450 rpm is 

required to generate 260v. the useful flux per pole is 0.03 

wb if the armature has 140 slots, calculate the number of 

conductors per slot.  

 

Applying g 

14 A dc series generator had armature resistance of 0.5ohms 

and series field resistance of 0.03ohms. It delivers a loda 

current of 50A.If it has 6 turns/coil and total 540 coils on 

the armature and is driven at 1500rpm .Calculate the 

terminal voltage at the load. Assumer 4 poles , lap type 

winding , flux per pole as 2mWb and total brush drop as 

2V  

Applying g 

15 A 250V, 10KW, separately excited generator  has an 

induced emf of 255V at full load . If the brush drop is 2V 

per brush  Calculate the armature resistance of the 

generator   

Applying g 

16   An 8-pole dc motor takes 80A armature current from 

supply. if the flux per pole of the motor is 50mWb and 

armature has total 720 conductors lap wound , Calculate 

the gross torque developed by the motor armature   

Applying g 

17 The armature of a 6-pole, dc shunt motor takes 300A at 

the speed of 400 revolutions per minute. The flux per pole 

is 75mwb. The no of armature turns is 500. The torque 

lost in windage , friction and iron losses can be assumed a 

2.5%. Calculate : ii)Torque developed by the armature ii) 

shaft torque iii) shaft power in KW   

Applying g 

18 The armature and field resistances are 0.3Ω and 240Ω 

respectively. Find the armature Current, the induced emf 

and flux per pole.  

 

Applying g 

19 A 4-pole Dc shunt motor takes 22A from 220V supply. 

The armature and field resistances are 0.5ohms and 

100ohms resp. The armature is lap connected with 300 

conductors .Ifthe flux per pole is 20mWb, calculate the 

speed and gross torque. 

Applying g 

20 A 6 pole lap wound dc generator has 600 conductors on 

its armature flux per pole is 0.02 wb. Calculate  

i) The speed at which the generator must be run to 

generate 300v.  

ii) What would be the speed if the generated were wave 

wound  

 

Applying g 

UNIT-3 TRANSFORMERS 

SHORT ANSWERS  

1 Define transformer. Remember a 
2 List the types of transformers based on supply systems 

and construction. 

Remember a 

3 Discuss the working principle of a single phase 

transformer with the help of relevant diagrams 

Understand b 

4 Why the transformer measured in KVA 
 

Remember b 
5 Summarize the various parts in a transformer Remember a 
6 What is the difference between ideal transformer and 

practical transformer 

Understand b 



7 Draw the equivalent circuit diagram of transformer. 
 

Remember b 
8 List the types  of losses  Remember b 
9 What are the types of test to be conducted to calculate the 

efficiency  

Remember b 

10 Interpret the relation between transformation ratio and 

current 

Understand b 

LONG ANSWERS  

 

 

 
 

 

 

 

S. 

No. 
Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1. Explain the principle of operation of single phase 

transformer  

Understand b 

2. A single phase 2200/250 V, 50Hz transformer has a 

net core area of 36cm² and maximum flux density of 

0.6Wb/m
2
. Calculate the no of turns of primary and 

secondary  

Applying  g 

3. What are the main parts of transformers? What is the 

function and main material of construction of these 

parts  

Remember  a 

4. The no of turns on the primary and secondary 

windings of a single phase transformer are 350 and 35 

resp. If the primary is connected to a 2.2KV, 50Hz 

supply , Determine the secondary voltage  

Applying  g 

5. Contrast core type and shell type transformer. With 

neat sketch  

Understand b 

6 The primary winding of a 50Hz single phase 

transformer has 480 turns and is fed from 6400 V 

supply. The secondary winding has 20 turns. Find the 

peak value flux in the core and secondary voltage  

Applying  g 

7 Derive an emf equation of a transformer  Applying  b 

8 A 3300/220V, 30KVA, single phase transformer takes 

a no load current of 1.5A when the low voltage 

winding is open. The iron loss component is 0.4A. 

Find : i) No load input power ii) Magnetizing 

component iii)power factor on no load  

Applying  g 

9 Calculate the equivalent resistance referred to primary 

and secondary in a transformer , with neat diagram  

Applying  d 

10 A 220/110V,50Hz , 1.5KVA transformer has primary 

and secondary resistances of 1ohm and 2 ohm while 

reactances of 3 ohms and 5ohms resp. find the total 

resistance , equivalent reactance  and equivalent 

impendence referred to primary and secondary . 

Applying  g 



 
 

Department of CIVIL Engineering 

FLUID MECHANICS 
II YEAR I SEM 

QUESTION BANK 
 
Q No Questions Blooms 

Taxonomy 

UNIT 1                                      2 Marks  
1 Explain:                                                                                         

i. How certain insects are able to walk on the surface of water? 

ii. Why petrol evaporates more readily than water at ordinary temperature? 

 

 
application 

2 What do you understand by the terms atmospheric, gauge and vacuum 

pressures 

Understanding 

3 Prove that the pressure intensity in the liquid is directly proportional to the 

height of a point from free surface of liquid 

  Analysis 

4 The pressure inside a droplet of water is 0.04N/cm2 greater than the atmo- 

spheric pressure. Calculate the diameter of the droplet. Take surface tension 

     (water with air) = 81N/m 

  Analysis 

5 Explain the phenomenon of vapour pressure Understanding 
6 Explain the procedure of finding hydrostatic forces on curved surfaces   Analysis 

7 What is capillarity? Derive an expression for height of a capillary rise Understanding 
8 What is the difference between cohesion and adhesion Understanding 
9 Determine the minimum size of glass tube that can be used to measure water 

level, if the capillary rise in the tube is not to exceed 0.25 mm. Take surface 

tension of water in contact with air as 0.0735 N/m 

  analysis 

10 State and explain the Newton’s law of viscosity   Analysis 
   3Marks  
11 Derive an expression for the depth of centre of pressure from free surface of 

liquid of an inclined plane surface submerged in the liquid 

  Analysis 

12 Find the total pressure and position of centre of pressure on a triangular plate   Analysis 



 
of base 2.4m and height 3.6m which is immersed in water in such a way that 

the plan of the plate makes an angle of 600 with the free surface of the 

water. The base of the plate is parallel to water surface and is at a depth of 

3.0m from water surface 

13 Calculate the power required to overcome the friction in a journal bearing 

with the following data. Diameter of shaft = 75mm; Dia of sleeve = 76mm; 

length of sleeve = 150mm; speed of the shaft = 500rpm viscosity of the 

lubricant = 1.8 poise 

  Analysis 

14 A thin plate is placed between two at surfaces kept h cm apart, such that the 

viscosities on top and bottom of the plates are µ1 and µ2 respectively. 

Determine the position of the thin plate such that the viscous resistance to 

uniform motion of the thin plate is minimum. Assume `h' to be very small. 

  Analysis 

15 A rectangular lamina 3m x1m is held in water at a depth of 1.5m below the 

free water surface: 

(a) If the 3m height is vertical, determine the total pressure force on the  

lamina and depth of centre of pressure 

 (b) If 1m side lies in the vertical plane at the same depth, then find out the 

change in total pressure force acting and depth of centre of pressure. 

 

  Analysis 

16 A flat plate weighing 0.45 kN has a surface area of 0.1 m
2

. It slides down an 

inclined plane at 30
0 

to the horizontal, at a constant speed of 3 m/s. If the 

inclined plane is lubricated with an oil of viscosity 0.1 N.s/m
2

, find the 

thickness of the oil film. 

  Analysis 

17 Explain briefly the following mechanical gauges:   

            i) Bourdon tube pressure gauge.  

             ii) Diaphragm gauge 

Understanding 

18 Explain hydrostatic pressure, total pressure and centre of pressure  Understanding 

19 An oil of viscosity 5 poise is used for lubrication between a shaft and sleeve. 

The diameter of shaft is 0.5 m and it rotates at 200 r.p.m. Calculate the 

  Analysis 



 
power lost in the oil for a sleeve length of 100 mm. The thickness of the oil 

film is 1.0 mm  

20 A U-tube differential manometer was used to connnect two pressure pipes P 

and Q as shown in figure. The pipe `P' contains a liquid having specific 

gravity of 1.8 under a pressure of 95 KN/m2. The pipe `Q' contains another 

liquid having specific gravity 0.9 under a pressure of 180 kN/m2. Find the 

difference of pressure if mercury is used as a U-tube liquid.                        

(MAY-2011) 

                    

 

  Analysis 

 UNIT 2  

 2 Marks  
1 Write short notes on stream function  Understanding 
2 Write short notes on Path line, streak line Understanding 
3 Write short notes on stream line and stream tube Understanding 

4 A fluid flow field is given by V = x
2
y

3
i+y

2
zj-(2xyz+yz

2
)k. Prove that it is a 

case of possible steady incompressible fluid flow. Calculate the velocity at 

the point (2,3,7).                 

  Analysis 

5 What do you mean by flow net? Cite any two examples where the flow net 

is utilized as a tool in analyzing flow problems. 

Understanding 

6 Show that the stream lines and equipotential lines form a net of mutually 

perpendicular lines 

Understanding 

7 If the velocity potential function is given by ψ= 3x – 4y Find the magnitude 

and direction of the velocity at any point 

  Analysis 

8 Obtain an equation of continuity for a one-dimensional flow   Analysis 
9 Distinguish between Steady flow and un-steady flow Understanding 

10 Define Rotational and irrotational flow Understanding 
 3 Marks  



 
11 In a two dimensional incompressible flow, the fluid velocity components are 

given by u = x - 3y and v = - 4y - 9x. Show that the velocity potential exists 

and determine its form as well as stream function 

  Analysis 

12 Show that Ψ =x
2
-y

2
 represents on two dimensional irrotational flow. Find 

the po-tential function 

  Analysis 

13 Briefly explain the classification of various types of fluid flow. Also give 

three examples for each type of flow 

  Analysis 

14 Calculate the velocity at the point (5,5) for the following stream functions: 

             i. Ψ = -x ln xy + x 

            ii. Ψ = 1/2( 3y
2
-4x

2
)+xy+6 

  Analysis 

15 Obtain an equation of continuity for a three-dimensional flow   Analysis 

16 A 40 cm diameter pipe, conveying water, branches into two pipes of 

diameter 30 cm and 20 cm respectively. If the average velocity in the 40 cm 

diameter pipe is 3 m/s. Find the discharge in this pipe. Also determine the 

velocity in 20 cm pipe if the average velocity in 30 cm diameter pipe is 2 

m/s 

  Analysis 

17 If the velocity field is given by u = x
2
 – y

2
 + x and v = -(2xy + y), determine 

      Ф and Ψ 

  Analysis 

18 What is a flow-net? Enumerate the methods of drawing flow nets and 

explain       any one method 

Understanding 

19 Obtain an equation of continuity for a two-dimensional flow   analysis 

20 Write short notes on velocity potential function. Deduce the relation 

between the stream function velocity potential 

Understanding 

 
UNIT 3  

 2 Marks  
1 State the assumptions involved in Bernoulli's energy theorem Understanding 

2 Write any four limitations of the theorem Understanding 

3 State Bernoulli's theorem for steady flow of an incompressible fluid Understanding 



 
4 Explain surface forces Understanding 

5 Explain body forces Understanding 

 3 Marks  
6 Write Euler's equation of motion along a stream line and integrate it to 

obtain Bernoulli`s equation. 

Understanding 

7 Derive an expression for Bernoulli`s equation from first principles Understanding 

8 The diameter of a pipe changes from 220mm at a section 6m above datum to 

95mm at a section 2.5m above datum. The pressure of water at first section 

is 400kPa. If the velocity of flow at the first section is 2m/s, determine the 

intensity of pressure at the second section 

 

 

  analysis 

9 State the momentum principle and explain its application application 

10 How will you apply momentum equation for determining the force exerted 

by a flowing liquid on a pipe bend? 

application 
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1. GROUP - A   (LONG ANSWER QUESTIONS) 

UNIT-I 

S.NO QUESTION Blooms Taxonomy 

Level 

Course Outcomes 

1. Explain briefly the following 

methods of demand 

forecasting?  

a) Survey method 

b) Statistical method 
 

Understanding 

 
a,d,c,d,e,f,j,l 

2. what is managerial 

economics? Explain nature 

and scope? 
 

Understanding 

 
a,d,c,d,e,f,j,l 

3. Define managerial economics? 

its importance in decision 

making? 
 

Understanding 

 
a,d,c,d,e,f,j,l 

4. What is demand analysis? 

Explain the factors influencing 

demand for a product? 
 

Understanding 

 
a,d,c,d,e,f,j,l 

5.  Define demand? Briefly 

examine the different 

determinates of demand? 
 

Understanding 

 
a,d,c,d,e,f,j,l 

6. Define law of demand? What 

are its exceptions? Explain. 
 

Understanding 

 
a,d,c,d,e,f,j,l 

7. What is meant by elasticity of Understanding 

 
a,d,c,d,e,f,j,l 



demand? how do you measure 

it? 
8. Analyse the concept of 

elasticity of demand and 

examine the various factors 

effecting the elasticity of 

demand? 

 

Understanding 

 
a,d,c,d,e,f,j,l 

9. What do you understand by 

elasticity of demand ? what 

are the types of elasticity of  

demand? 

 

Understanding 

 
a,d,c,d,e,f,j,l 

10. 

 
Explain price elasticity of 

demand? What are its 

 Measurements? Explain with 

graphical representation?  

 

Understanding 

 
a,d,c,d,e,f,j,l 

11. What are the needs for 

demand forecasting? Explain 

various factors influencing it? 

 

Understanding 

 
a,d,c,d,e,f,j,l 

12. Discuss about demand 

forecasting explain various 

factors involved in demand 

forecasting? 

 

Understanding 

 
a,d,c,d,e,f,j,l 

13. 1what are various methods of 

demand forcasting? Evaluate 

various surveys based on 

demand forecasting methods? 

 

Understanding 

 
a,d,c,d,e,f,j,l 

14.  Explain following; 

      a) Expert opinion methods 

       b) Test marketing 

       c) Controlled experiments 

 

Understanding 

 
a,d,c,d,e,f,j,l 

15.  What is Elasticity of demand? 

Explain its types? 

 

Understanding 

 
a,d,c,d,e,f,j,l 

16.  Explain: 

      a)Income elasticity of 

demand 

      b)Cross elasticity of 

demand 

 

Understanding 

 
a,d,c,d,e,f,j,l 



17.  Express Survey based 

Demand Forecasting methods 

with  

Appropriate examples? 

 

Understanding 

 
 

 

a,d,c,d,e,f,j,l 

 

18. Write the 

significance/Importance of 

Elasticity of Demand  

Analyze? 

 

Understanding 

 
a,d,c,d,e,f,j,l 

19. Describe different types of 

Internal Economies? 

 

Understanding 

 
a,d,c,d,e,f,j,l 

20. How to measure Price 

Elasticity of Demand? 

Explain.(Methods  

of Price Elasticity of Demand 

 

Understanding 

 
a,d,c,d,e,f,j,l 

 

 
2. GROUP - B   (SHORT ANSWER QUESTIONS) 

 

 
S.NO QUESTION Blooms Taxonomy 

Level 

Course Outcomes 

1. What is meant by internal and 

external economies of scale? 

 

Understanding 

 
a,e,d,j 

2.  Distinguish between returns 

to factors and returns to scale? 

 

Understanding 

 
a,e,d,j 

3. what is cross elasticity of 

demand? 

 

Understanding 

 
a,e,d,j 

4. What is income elasticity of 

demand? 

Understanding 

 
a,e,d,j 

5. Define demand? How demand 

curve slopes in case of 

exceptions? 

Understanding 

 
a,e,d,j 

6. Define demand? How demand 

curve slopes in case of 

exceptions? 

Understanding 

 
a,e,d,j 

7. what is price elasticity of 

demand? 

 

Understanding 

 
a,e,d,j 

8. What are substitute products Understanding a,e,d,j 



?Give examples? 

 

 

9. What is managerial 

economics? Explain main 

areas involved in it? 

Understanding 

 
a,e,d,j 

10. What is managerial 

economics? Explain its 

nature? 

 

Understanding 

 
a,e,d,j 

11. what are the main area of 

managerial economics? 

 

Understanding 

 
a,e,d,j 

12. Explain briefly demand 

analysis? 

Understanding 

 
a,e,d,j 

13. Explain about demand 

function? 

 

Understanding 

 
a,e,d,j 

14. Briefly explain the exceptions 

of law of demand? 

 

Understanding 

 
a,e,d,j 

15. What is survey method? What 

are Its types? 

 

Understanding 

 
a,e,d,j 

16. What is statistical method? 

What are Its types? 

 

Understanding 

 
a,e,d,j 

17. What are the linkages of 

managerial economics with 

other disciplines? 

Understanding 

 
a,e,d,j 

18. What are the main areas of 

managerial economics? 

 

Understanding 

 
a,e,d,j 

19. What are the factors 

determining demand? 

Explain measurements under 

price elasticity of demand? 

 

Understanding 

 
a,e,d,j 

20. Explain measurements under 

price elasticity of demand? 

 

Understanding 

 
a,e,d,j 

 

 

 

 

 

 



 

GROUP - A   (LONG ANSWER QUESTIONS) 

UNIT-II 

 

S.NO 

 

QUESTION 

 

Blooms/Taxonomy 

Level 

 

 

Course Outcomes 

1.  Describe different types of Internal 

Economies. 

Understand a,b,c,d,f,g,h,j,l 

2. Briefly explain different types of 

External Economies 

Remember a,b,c,d,f,g,h,j,l 

3. Consider the significance of Break-Even 

Analysis 

Understand a,b,c,d,f,g,h,j,l 

4. State the limitations of Break-Even 

Analysis. 

Remember a,b,c,d,f,g,h,j,l 

5. Write the Law of Returns with 

appropriate examples 

Analyze a,b,c,d,f,g,h,j,l 

6. Discuss the economies of scale that 

accrue to a firm 

Remember a,b,c,d,f,g,h,j,l 

7. Define Production function. How can a 

producer find it usefulness? Illustrate. 

Apply a,b,c,d,f,g,h,j,l 

8. . State the features of I so- Quant’s and I 

so-Costs. 

Remember a,b,c,d,f,g,h,j,l 

9. Briefly Explain about the Cobb-Douglas 

Production Function. 

Understand a,b,c,d,f,g,h,j,l 

10. You are required to Determine i)P/V 

Ratio (ii) Break Even Point in Value ( iii) 

Sales required to earn a profit of 

Rs.4,50,000 and (iv) Profit when Sales 

are Rs.21,60,000 from the following 

information  

  Fixed Expenditure Rs.90, 000  

  Variable Cost Per unit:  

  Direct Material Rs.5  

  Direct Labor Rs.2  

  Direct Overheads 100% of Direct Labor  

           Selling price per unit Rs.12.  

 

 

 

 

 

 

 

 APPLY 

 

 

 

 

 

 

a,b,c,d,f,g,h,j,l 

11. The following data are available from the 

records of a company  

 Sales Rs.60,000  

Variable cost Rs.30,000  

 Fixed Cost RS.15,000  

You are required to  

i)   Calculate the P/V Ratio, Break-Even 

Point and Margin of Safety at this level.  

ii)  Calculate the above with the effect of 

10% increase in selling price.  

iii) Calculate the above with the effect of 

10% decrease in selling price. 

 

 

 

 

 

 

Apply 

 

 

 

 

 

a,b,c,d,f,g,h,j,l 

12. 12. The Sales Turnover and profit during 

two years were given as follows:  

Years 2001 2002  

Sales (Rs.) 7,00,000 9,00,000  

Profit/Loss (Rs.) - 10,000 10,000  

     You are required to Determine the 

following:  

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  i) P/V Ratio  

 ii) Fixed Cost  

 iii) Break Even Point in Value and Units  

 iv) Sales required to earn a profit of             

Rs.40,000  

 v) Profit when Sales are Rs.12,00,000.  

 The Selling Price per unit can be 

assumed at Rs.100 . 

 

 

Apply 

 

a,b,c,d,f,g,h,j,l 

13. The Sales Turnover and profit during 

two years were given as follows:  

Years 2005 2006  

Sales (Rs.) 38,000 65,000  

Profit/Loss (Rs.) - 2,400 3,000  

You are required to Determine the 

following:  

i) P/V Ratio  

ii) Fixed Cost  

iii) Break Even Point in Value and Units  

iv) Sales required to earn a profit of 

Rs.5,000  

v) Profit when Sales are Rs.46,000.  

The Selling Price per unit can be 

assumed at Rs.10  

 

 

 

 

 

 

 

Apply 

 

 

 

 

 

 

a,b,c,d,f,g,h,j,l 

14 14. The Sales Turnover and profit during 

two years were given as follows:  

Years 2003 2004  

Sales (Rs.) 1,00,000 1,20,000  

Profit (Rs.) 15,000 23,000  

You are required to Determine the 

following:  

i)P/V Ratio  

ii) Fixed Cost  

iii) Break Even Point (Value)  

iv) Sales required to earn a profit of 

Rs.20,000  

v) Profit when Sales are Rs.1,25,000.  

 

 

 

 

 

 

Apply 

 

 

 

 

 

a,b,c,d,f,g,h,j,l 

15. 15. You are given the following 

information about two companies in 

2000.  

Sales  

CompanyA:Rs.50,00,000  

CompanyB:Rs.50,00,000  

Fixed Expenses  

CompanyA:Rs.12,00,000  

CompanyB:Rs.17,00,000  

Variable Expenses  

CompanyA:Rs.35,00,000  

CompanyB:Rs.30,00,000  

You are required to show that  

i) P/V Ratio  

ii) ii) B.E.P  

iii) Margin of Safety  

iv) MOS Ratio  

v) Profit at Desired Sales of 

Rs.80,00,000  

 

 

 

 

 

 

 

 

 

 

 

 

 

Apply 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

a,b,c,d,f,g,h,j,l 



 

GROUP - B   (SHORT ANSWER QUESTIONS) 

 

 
S.NO QUESTIONS Blooms/Taxamony 

Level 

Course outcomes 

1 Write about Law of increasing returns to 
scale 

 

Analyize  a,b,c,d,e,j,l 

2 Write about Diseconomies of scale 
 

Understand a,b,c,d,e,j,l 

3 Discuss Cobb-Douglas production function Remember a,b,c,d,e,j,l 

4 Elucidate Marginal Rate of Technical 
Substitution 

 

Understand a,b,c,d,e,j,l 

5 Outline about Expansion path concept 
 

Understand a,b,c,d,e,j,l 

6 What is BEA? Write its assumptions Remember a,b,c,d,e,j,l 

7 What do you Mean by CVP analysis Analyize a,b,c,d,e,j,l 

8 What is use of Margin of Safety in Business 
operations 
 

Understand a,b,c,d,e,j,l 

9 What is the importance of Contribution in 
BEA 

Understand a,b,c,d,e,j,l 

10 Write about Angle of Incidence Analyize a,b,c,d,e,j,l 

11 Define opportunity cost with suitable 
example 

Remember,understood a,b,c,d,e,j,l 

12 Write about  Importance of Explicit and Remember a,b,c,d,e,j,l 

vi) Sales at a profit of Rs, 1, 50,000 for 

each company . 

 

16. 16. The Total Sales Turnover and Total 

Cost during two years were given as 

follows:  

Years 2009 2010  

Total Sales (Rs.) 42,500 39,200  

Total Cost (Rs.) 38,700 36,852  

You are required to Determine the 

following:  

i)P/V Ratio  

ii) Fixed Cost  

iii) Break Even Point (Value)  

iv) Sales required to earn a profit of 

Rs.6,000  

v) profit when sales are Rs 47,500 

 

 

 

 

 

 

 

 

 

 

 

Apply 

 

 

 

 

 

 

 

 

 

a,b,c,d,f,g,h,j,l 

17. What cost concepts are mainly used for 

management decision making? illustrate 

Understand,Apply a,b,c,d,f,g,h,j,l 

18. A company reported the following 

results for two period 

Period         sales                  profit 

I                  2000000             200000 

II 2500000             300000 

Ascertain the BEP,PV ratio, fixed cost & 

margin of safety 

  



Implicit cost  in   General 
13 Differentiate between opportunity cost & 

sunk cost 
 

Understand a,b,c,d,e,j,l 

14 Explain iso quant and its features 
 

Analyize a,b,c,d,e,j,l 

15 Write short notes on  
a) p/v ratio 
 b) Margin of safety  
c) Angle of incidence 

Remember a,b,c,d,e,j,l 

16 What do you mean by cost ? list out the 
various cost concepts 
 

Understand a,b,c,d,e,j,l 

17 Write any three differences between cost 
and the price. 
 

Understand a,b,c,d,e,j,l 

18 Define production? Discuss the input -
output relationship? 
 

Remember a,b,c,d,e,j,l 

19 Write short notes on law of diminishing 
marginal utility? Explain with an example. 
 

Remember &  Analyize a,b,c,d,e,j,l 

20 What do you know about Cost-output 
relationship? Explain 
 

Remember a,b,c,d,e,j,l 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

GROUP - A   (LONG ANSWER QUESTIONS) 

UNIT-III 

 
 

 

 

 

 

 

 

S.NO QUESTION Blooms 

Taxonomy 

Level 

Course 

Outcomes 

1 Explain how a firm attains 

equilibrium in the short run and in 

the long run under conditions of 

perfect competition.  

 

Understanding 

 

a,d,c,d,e,f,j,l 

2 Explain the following with the help 

of the table and diagram under 

perfect competition and monopoly 

(a) Total Revenue 

(b) Marginal Revenue 

(c) Average Revenue 

 

Understanding 

 

a,d,c,d,e,f,j,l 

3 Define monopoly. How is price 

under monopoly determined? 

Analyize  a,b,c,d,e,j,l 

4 Explain the role of time factor in 

the determination of price. Also 

explain price-O/P determination in 

case of perfect competition. 

Understand a,b,c,d,e,j,l 

5 What are the different market 

situations in imperfect competition. 

Remember a,b,c,d,e,j,l 

6 “Perfect competition results in 

larger O/P with lower price than a 

monopoly” Discuss. 

Understand a,b,c,d,e,j,l 

7 Compare between monopoly and 

perfect competition. 

Understand a,b,c,d,e,j,l 

8 What is price discrimination? 

Explain essential conditions for 

price discrimination.  

Remember a,b,c,d,e,j,l 

9 Explain the following (a) 

Monopoly (B) Duopoly (c) 

Oligopoly (d) imperfect 

competition.  

Understanding 

 

a,d,c,d,e,f,j,l 

10 What is a market? Explain, in 

brief, the different market 

structures. 

Understanding 

 

a,d,c,d,e,f,j,l 



GROUP - B   (SHORT ANSWER QUESTIONS) 

 

S.NO QUESTION Blooms Taxonomy 

Level 

Course Outcomes 

1 Define monopoly? Understanding 

 

a,d,c,d,e,f,j,l 

2 What is a market? Understanding 

 

a,d,c,d,e,f,j,l 

3 Define Duopoly Analyize 

 
a,d,c,d,e,f,j,l 

4 Define Oligopoly  Remember,understood 

 
a,d,c,d,e,f,j,l 

5 Explain imperfect 

competition. ? 

Understanding 

 

a,d,c,d,e,f,j,l 

6 How a firm attains 

equilibrium in the 

long run under 

conditions of perfect 

competition. ? 

Understanding 

 

a,d,c,d,e,f,j,l 

7 Explain the role of 

time factor in the 

determination of 

price? 

Understanding 

 

a,d,c,d,e,f,j,l 

8 Define Total Revenue Analyize 

 
a,d,c,d,e,f,j,l 

9 What Marginal 

Revenue 

Remember,understood 

 
a,d,c,d,e,f,j,l 

10 What is price 

discrimination? 

Understanding 

 

a,d,c,d,e,f,j,l 
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OBJECTIVES 
To meet the challenge of ensuring excellence in engineering education, the issue of quality needs to be addressed, 
debated and taken forward in a systematic manner. Accreditation is the principal means of quality assurance in 
higher education. The major emphasis of accreditation process is to measure the outcomes of the program that is 
being accredited.  
 
In line with this, Faculty of marri laxman reddy institute of technology and management, Hyderabad has taken a 
lead in incorporating philosophy of outcome based education in the process of problem solving and career 
development. So, all students of the institute should understand the depth and approach of course to be taught 
through this question bank, which will enhance learner’s learning process.  

1. Group - A   (Short Answer Questions) 

S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

UNIT-I 
Vector Calculus 

1 Define vector differential operator. Analyse i 

2 Define gradient of a scalar point function. Analyse i 

3 Prove that rnrr nn 2 . Analyse i 

4 show that 
r

r
rfrf )()( ' .where r =xi+yj+zk. Apply i 

5 
Find a unit normal vector to the surface 262 222  zyx  at the 

point (2,2,3). 
Analyse i 

6 
 Find a unit normal vector to the surface zyx  22  at the point 

 (-1,-2,5). 
Analyse i 

7 Define solenoidal vector. Analyse i 

8 Define curl of a vector. Analyse i 

9 Define Divergence of a vector. Remember g 

10 Define irrotational vector. Remember h 

11 Define scalar potential vector. Analyse i 

12 If kyxjiyxf )()1(   then show that 0. fcurlf . Analyse i 

13 Find constants a,b and c if the vector Evaluate d 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

kzcyxjzybxiazyxf )32()32()32(  is 

irrotational . 

14 Define laplacian operator. Analyse i 

15 Prove that div(curl f )=0. Analyse i 

16 Prove that div( bcurlaacurlbba ..)  . Analyse i 

17 
State Gauss divergence theorem. Remember 

i 

18 
State Green’s theorem. Remember 

i 

19 
State Stoke’s theorem. Remember 

i 

20 
Define line integral 

Analyse i 

UNIT-II 
Fourier series and Fourier transforms 

1 
Define periodic function. Analyse 

i 

2 
Define fourier series. Analyse 

i 

3 
write the conditions of fourier series. Analyse 

i 

4 
Define even and odd functions. Analyse 

i 

5 Obtain the value of na  for f(x)=x in (0,L). Evaluate 
d 

6 Find 0a  of f(x)=
4

)( 2x
 in [0.2 ] 

Evaluate 
d 

7 Find 0a  of f(x)= 



















xx

xx

0);(
2

1

0);(
2

1

 

Evaluate 

d 

8 Find na  of f(x)=x 2  in  [  , ]. Evaluate d 

9 
Find the half range sine series for f(x)=x( x ) on  [0, ]. Evaluate 

d 

10 Find the na  value of f(x)=2x-x 2  in [0,3]. Evaluate 
d 

11 Define fourier transform of f(x). Analyze i 

12 
State fourier integral theorem. Analyze 

i 

13 
Define fourier sine transform. Analyze 

i 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

14 
 Define fourier cosine  transform. Analyze 

i 

15 
 Define fourier sine integral. Analyze 

i 

16 
 Define fourier cosine integral. Analyze 

i 

17 
State and prove shifting property. Analyze 

i 

28 
State and prove modulation theorem. Analyze 

i 

19 Find a fourier transform of f(x) defined by f(x)=












xandx

xeiqx

,,;0

;
 

Evaluate 
d 

20 

Find a fourier cosine transform of f(x) defined by f(x)=









ax

axx

;0

0;cos
 

Evaluate 

d 

UNIT-III  
Interpolation and Curve Fitting 

1 
Define interpolation. Analyze 

i 

2 
Define forward difference. Analyze 

i 

3 Define Backward difference Analyze 
i 

4 

construct a forward difference table from the following data  
 

x 0 1 2 3 4 

Y 1 1.5 2.2 3. 4.6 

Create a 

5 

If the interval of difference is unity, Prove that 

)
2

1
(tan)

1
(tan

2

11

nn

n  


  
Analyze b 

6 Show that iiii ffff   )( 1

2
 Evaluate a 

7 

Find the missing term in the following data 

X 0 1 2 3 4 

Y 1 3 9 ------ 81 

Create a 

8 

 If the interval of difference is unity, Prove that 

)1()(

)(
)

)(

1
(






xfxf

xf

xf
. 

Analyze b 

9 
Show that !10*2*24))41)(31)(21)(1(( 1043210  xxxx  if 

h=2. 
Analyze b 

10 Prove that .E  Understand a 

11  If the interval of difference is unity, Prove that Analyze i 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

)3)(2)(1((  xxxx )=4(x+1)(x+2)(x+3). 

12 
Write the formula for Newton’s forward interpolation. Analyze 

i 

13 
 Write the formula for Newton’s backward interpolation. Analyze 

i 

14 
 Write the formula for Gauss backward interpolation. Analyze 

i 

15 
 Write the formula for Gauss forward interpolation. Analyze 

i 

16 
Write the Lagrange’s interpolation formula. Analyze 

i 

17 

Find the cubic polynomial by Newton’s forward formula 

X 0 1 2 3 

Y 1 0 1 10 

Evaluate d 

18 Prove that (1+ )(1- )=1. Analyze 
i 

19 Prove that )4(
4

12   . 
Analyze 

i 

20 
Find the unique polynomial p(x) of degree 2 or less such that 

p(1)=1,p(3)=27,p(4)=64 using Lagrange’s formula. 
Evaluate d 

10 Write merits and demerits of the Taylor series. Understand d 

 
2. Group - B   (Long Answer Questions) 

S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

UNIT-I 
Vector calculus 

1 1.Find the angle between the surface 9222  zyx  and 

zyx  322

 at the point (2,-1,2). 

Apply h 

2 Find the directional derivative of f(x,y,z)=xy2+yz3 at the point (2,-1,1) 

in the direction of the vector i+2j+2k. 
Analyse h 

3 
Find the constants a and b so that the surface xabyzax )2(2 

will be orthogonal to the surface 44 32  zyx at the point (-1,1,2). 

Analyse h 

4 
Prove that rr n

 is solenoidal if n=-3. Evaluate h 

 
5 

Find constants a,b,c so that the vector 

kzcyxjzybxiazyxA )24()3()2(   is 

irrotational.Also find   such that A . 

Evaluate h 

6 Prove that .)1()( 22  nn rnnr  Evaluate h 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

 

7 Find the work done by the force kxyzxzjiyf )()32(   

when it moves a particle from the point (0,0,0) to (2,1,1) along the 

curve x=2t2,y=t, and z=t3. 

Analyse i 

8 Evaluate 
s

dsnf . where kxzjyyixf 222 42   and S is the 

closed surface of the region in the first octant bounded by the 

cylinder 922  zy  and the planes x=0,x=2,y=0,z=0. 

Analyse i 

9 Evaluate by Green’s theorem  
c

xdydxxy cos)sin( where C is 

the triangle enclosed by the lines y=0,x=
2


, xy 2 . 

Analyse i 

10 Verify stokes theorem for zkyjyziyxf 22)2(  over the 

upper half surface of the sphere  
Analyse i 

UNIT-II 
Fourier series and Fourier transforms 

1 
Obtain the Fourier series to represent  f(x) = 2)(

4

1
x  

Evaluate d 

2 Find the Fourier series to represent the function f(x) given by f(x)=













xx

x

0;

0;0

2
 Apply d 

3 Expand the function f(x)= 2x  as a Fourier series in [  , ]. 
Analyse d 

4 Find the half range sine series foe f(x)=x( x ) in [0, ].Deduce 

that 
325

1

3

1

1

1 3

333


 . Evaluate d 

5 Find the Fourier series to represent f(x)=x2-2.when -2 2 x  
Apply d 

6 Find half range sine series foe f(x)=ax+b in [0,1]. 
Evaluate d 

7 Using  Fourier integral ,Show that 

0,,
))((

sin)(2
2222

22





 

 bad
ba

xab
ee bxax 






 

Evaluate 

d 



S. No Question 
Blooms  

Taxonomy Level 
Course 

outcomes 

8 Find Fourier cosine and sine transform of axe ,a>0 and deduce that 

the integral (i) 



0

22

cos
dp

pa

px
(ii) 




0

22

sin
dp

pa

pxp
 

Evaluate 

d 

9 

Find the finite fourier cosine transform of f(x) defined by f(x)=





 xwhere

x
x 0,

23

2

 

Evaluate 

d 

10 
Find fourier sine transform of f(x)=















2;0

21;2

10;

x

xx

xx

 

Evaluate 

d 
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STRENGTH OF MATERIALS-I 
II YEAR I SEM 

QUESTION BANK 
 

UNIT-I 

Section-I 
 

  

Section-II  unit-II 

S.No QUESTION BLOOMS 

1  Explain About shear force? Analysis 

2 Differentiate between the Direct stresses and indirect stresses?. 
 

understanding 

3 Explain the principles of Super position.  
 

Analysis 

4 Write short notes onStrain Energy?. 
 

Application 

5 State hookes law. Analysis 

6 Write the relationship between modulus of elasticity, modulus of rigidity and 

Poisson‘s ratio 

 

Analysis 

7 Define compressive stress and strain. Evaluation  

8 Give the relationship between modulus of elasticity, bulk modulus and 

poison‘s ratio. 
  
 

Application 

9 Explain about impact load. Analysis 

10 Explainabout resilence. 

 

Analysis 

S.No QUESTION BLOOMS 

1 Write about the shear force diagram for cantilever beam carrying point 

load at thr free end.. 

Evaluation  

2 Define Beam? remembering 



 
 

UNIT-I 
SECTION-II 
 

 

 
SECTION-I unit-II  

3 List various types of beams? Knowledge  

4 Explainabout point of contraflexure?. Evaluation  

5 Describe the procedure forbending moment and shear force diagrams.. Remembering 

6 A cantilever beam is subjected to u.d.l of w per unit length throughout its 
lengthL.writethe value maximum bending moment.Maximum bending moment. 

. 

Apply  

7 A simply suppoted beam is subjected to u.d.l of w per unit length throughout its 
lengthL.writethe value maximum bending moment.Maximum bending moment. 

. 

Apply  

8 A simply suppoted beam is subjected to u.v.l of w per unit length throughout its 
lengthL.writethe value maximum bending moment.Maximum bending moment. 

. 

Apply  

9 . 
A catilever beam is subjected to u.v.l of w per unit length throughout its 
lengthL.writethe value maximum bending moment.Maximum bending moment 

Apply  

10 Describe the types ofloads. Remembering  

S.No QUESTION BLOOMS 

1 Explain the concept of strain energy. Analysis 

2 Explain the principles of  super position Analysis 

3 Explain the various kinds of stresses Analysis 

4 Write the equation for strain energy.  

5 Explainthe strain enegy when a member is subjected to suddenly applied 

load and gradually applied load?. 

Analysis 

6 Write theformula for bulk modulus.. Application 

7 State the elastic limit Evaluation  

8 Describe the procedure for how to find the stress and strain on a 

composite member.. 

Remembering 

9 Explain about shear modulus. Analysis 

10 Write notes on Youngs modulus. Application 

1 Explain the concept ofshear foce and bending moment. Analysis 

2 Describe the procedure for caliculating bending moment on a beam. Remembering 

3 Define load.What are differentdifferent types of loads? Evaluation  

4 Explainover hanging beam and draw the overhanging beam diagram. Evaluation  

5 Explain the relaion between shear force and bending moment.. Analysis 

6 Explain the advantage of shear force and bending moment diagrams.  

7 Explain the relation between load and shear force.. Analysis 



 
 

UNIT-III 
SECTION-I 
 

 

 
SECTION-II  
 
 

 

8 Draw the shear force diagram for simply supported beam subjected to 

point load at centre..  

Analysis 

9 List outvarious types of supports. Knowledge 

10 Distinguish between load and shear force.  understanding 

S.No QUESTION BLOOMS 

1 Differentiate between flexural stress and bending stress? understanding 

2 Evaluate the bending equation Evaluating  

3 Explain about shear stress Analysis 

4 Write notes onPolar moment of inertia and section modulus for circular 

sectoion 

. 

Application 

5 Describe theprocedur for how to find the bending stress in a I-section. Remembering 

6 Write a short note on simple bending?  

7 Write a short note on The rectangular section is subjected to a transverse 

shear force. Sketch theshape ofshear stress distribution. 
knowledge 

8 Explain the shear  stress for I-section. Analysis 

9 Explain the shear stress for triangular section. Analysis 

10 What isbending theory.Explain. Evaluation  

S.No QUESTION BLOOMS 

1 Explain various types of sections. Analysis 

2 Explain atmospheric interactions with EMR. Analysis 

3 Write about moment of resistance. 

 

Application 

4 Explain the following i)rectangle and triangle section modulus. Evaluation  

5 What do you meansymmetrical section? 

 

Evaluation  

6 Explain what is meant by transverse load.. 

 

Analysis 

 Explain the flexural and bending stresses for rectangular section. 

 

Analysis 

8 Write short notes Section modulus. Application 

9 Explain the difference between flexural and shear stresses. Analysis 

10 Give brief description about bending theory. Remembering 
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Q No Questions Blooms 
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UNIT 1                                      2 Marks  
1 Draw the sectional elevation of a prismatic compass and name 

all the parts? 
Applying 

2 Explain the temporary adjustments of a prismatic compass? Applying 
3 Which compass is used to obtain the reduced bearing of lines? 

Sketch the graduations of dial. 
Applying 

4 Explain how the bearing of a line is measured using prismatic 
compass? 

Applying 

5 Why zero is marked at the south end in a prismatic compass? Analysing 

6 Differentiate between a closed traverse and an open traverse? 
List the equipment’s required for carrying out a chain and a 
compass survey? 

Analysing 

7 Convert the following whole circle bearing to reduced bearing: 
1. 142030’    2. 237045’  3. 74015’    4. 304020’     5. 114030’ 

Evaluating 

8 Convert the following reduced bearing to whole circle bearing: 
1. S24015’E   2. N64030’E    3. N550W    4. S70040’W   

Evaluating 

9 Write a note on local attraction? Analysing 

10 List the various methods of plane table surveying and explain 
any one in detail? 

Analysing 

   3Marks  

11 Differentiate between the following: 

1. Quadrant bearing and whole circle bearing? 

2. Fore bearing and back bearing 

3. Magnetic meridian and true meridian. 

Analysing 

12 Give any three advantages and three disadvantages of plane table 

survey?  
Applying 

13 What are the various sources of error in plane table surveying? Applying 



 
Explain briefly the influence of inaccurate centring in plane table 

surveying?  

14 What do you understand by the term magnetic declination? 

Describe in brief the variations of magnetic declination? 

Applying 

15 What are the different methods of plane table surveying? Explain 

the limitation of each of the following? 
Applying 

16 Describe the method of traversing in plane table surveying? 

When is the method of traversing suitable? 
Applying 

17 Explain the method of intersection in plane table surveying? Applying 

18 Under what condition radiation method is used? Applying 

19 What is the advantage of telescope alidade over plain alidade? Applying 

20 Describe the errors affecting the degree pf precision in plane 

table survey? 
Applying 

 UNIT 2  

 2 Marks  
1 a. State and define the fundamental axis of a dumpy level? 

b. How will you test whether the line of collimation is 

parallel to the axis of bubble tube? 

Analysing 

2 Describe with a neat sketch tilting level? In what respect a tilting 

level differs with the dumpy level? 
Analysing 

3 Explain the procedure of carrying out the profile levelling and 

sectioning by means of dumpy level and staff? 
Analysing 

4 How will you make the axis of the bubble tube perpendicular to 

the vertical axis? 
Analysing 

5 What are the circumstances under which reciprocal levelling is 

recommended? 
Analysing 

6 a. What are the special features of an automatic level? 

b. Describe briefly the tilt compensator used in self 

alignment levels? 

Analysing 

7 What are the effects of curvature of earth and atmospheric 

refraction on the levelling work? How the staff readings are 

affected? 

Analysing 

8 Derive an expression for the correction of  

a. Curvature of earth and 
Applying 



 
b. Refraction? 

9 State the advantages of reciprocal levelling and describe the 

methods? 
Applying 

10 Write short notes on the following: 

a. Folding staff 

b. Self-aligning level 

c. Fixing the formation line in L-section.  

Applying 

 3 Marks  
11 Explain the construction of a digital level? 

Mention any five uses of digital level? 

Applying 

12 State the advantages of auto level? Applying 

13 Define the term contour line, contour interval, horizontal 

equivalent and ridge line? 
Applying 

14 Differentiate between  

a. Direct and indirect method of contouring 

b. Contour interval and horizontal equivalent. 

Applying 

15 Compare the following: 

a. Contour interval and horizontal equivalent. 

b. Contour lines representing ridge line and valley line. 

Applying 

16 Draw typical contours along with designating R.L values for 

a. Lake 

b. Hill  

c. Ridge 

d. Uniformly sloping ground. 

Applying 

17 State the different methods of interpolation of contours, explain 

any one method in brief? 
Applying 

18 Show the following in contour maps: 

a. Steeply sloping and gently sloping ground 

b. Ridge line and valley line. 

Applying 

19 With neat sketch explain any four characteristic of contour lines? Applying 

20 Explain in detail the direct method of locating contours and 

discuss its merits and demerit? 
Applying 



 
 UNIT 3  

 2 Marks  

1 Define contour and state why contouring is said to be most 

technical way of representing ground relief on paper? 
Applying 

2 Define contour interval and enlist and explain the various factors 

that decide the contour interval? 
Applying 

3 Why is it said that contour interval once adopted should not 

preferably be not changed on that map?  
Applying 

4 Define planimeter and state classification of planimeter? Applying 

5 Draw labelled sketch of a mechanical polar planimeter? Applying 

 3 Marks  

6 Explain with sketch any one of the following 

a. Mid ordinate rule 

b. Average ordinate rule 

Applying 

7 State and explain with sketch  

a. Independent co-ordinate 

b. Double meridian distances 

c. Total latitudes. 

Applying 

8 Explain in brief any of the following: 

a. Method of independent co-ordinates 

b. Method of departures and total latitudes 

Evaluating 

9 State and explain methods of latitudes and DMD’S?  

10 Explain with sketch any one of the following: 

a. Trapezoidal rule 

b. Simpsons rule 

Evaluating 

   

 


