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Note: This question paper contains of 5 sections. Answer five questions, choosing one question from each 

section and each question carries 14 marks. 

SECTION-I 

1)a) With a neat diagram explain the working principle of permanent magnet moving coil 

instrument.           [7] 

b) Write the advantages and disadvantages of PMMC instruments.     [7] 

 

OR 

 

2) Determine the current in the unbalanced bridge circuit shown in Figure 1. Find the value and 

direction of current through the galvanometer. Neglect the internal resistance of the battery. [14] 

SECTION-II 

 
3)a) Derive the Torque equation of DC Motor        [7] 

b) Explain the basic principle of operation of D.C Motor     [7] 

 

OR 

 

4) A 25kW,250v dc shunt generator has armature and field resistance of 0.06Ω and 100Ω 

respectively.Determine the total armature power developed and efficiency when working 

a) As a generator delivering 25kW output and      [7] 

b) as a motor taking 25kW input.         [7] 

SECTION-III 

 

5)a) Explain the working principle of a single phase transformer with a phasor diagram.  [3] 

b) Define voltage regulation and efficiency of a transformer.     [4] 

c) The full load copper and iron losses of a 15KVA, 1Ø, transformer are 320W and200W 

respectively. Calculate the efficiency on 

i) full load 

ii) half load 

When load power factor is 0.8 lagging in each case.       [7] 
 

OR 

 

6) Explain how regulation of an alternator can be estimated by synchronous impedance method 

              [14] 



SECTION-IV 

 

 

 

7) Explain the principle of operation of half wave bridge rectifier and draw the wave forms.[14] 

 

OR 

 

8) Draw the basic band structure of NPN and PNP transistors and explain its operation.  [14] 

SECTION-V 

 

9) Derive the expression for magnetic deflection sensitivity of a Cathode ray tube.  [14] 

OR 

10) With the help of block diagram explain the working principle of a CRT.   [14] 
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Note: This question paper contains of 5 sections. Answer five questions, choosing one question from each 

section and each question carries 14 marks. 

SECTION-I 

 

1)a) A 10Ω resistor is in series with a parallel combination of two resistors 15Ω and 5Ω. If the 

current in the 5Ω resistor is 6A, what is the total power dissipated in the three resistors?  [7] 

 b)State and explain Kirchhoff’s laws        [7] 

 

OR 

2)a) What are the different types of electrical measuring instruments?    [7] 

b) Explain about different types controlling torques.      [7] 

SECTION-II 

 

3)a) Explain the basic principle of D.C generator.       [7] 

b) A 6 pole wave wound D.C generator is having 50 slots with 25 conductors per slot and 

rotating at 1500 rpm.The flux per pole is 0.015 Wb, calculate the emf generated.   [7] 

 

OR 

 

4)a) Write the similarities and dissimilarities between the motor and generator.   [7] 

b) The power input to a 230v dc shunt motor is 8477kw.The field resistance is 230Ωand 

armature resistance is 0.28Ω find input current, armature current and back emf.   [7] 

SECTION-III 

 

5)A 3phase 6 pole, 50 Hz cage motor is running with a slip of 4%. Find, 

a) Speed of rotating field relative to stator winding.       [2] 

b) Motor speed.           [2] 

c) Slip speed.            [2] 

d) Frequency of the emf induced in the rotor.       [2] 

e) Speed of rotation of rotor mmf relative to rotor winding.      [3] 

f) Speed of rotor mmf relative to stator winding      [3] 

 

OR 

 

6)a) Explain the principle of operation and derive the emf equation of transformer.  [7] 

b) A single phase 2300/230 V, 50 Hz core type transformer has core section of 0.05 m2. If the 

permissible maximum Flux density is 1.1wb/m2, calculate the number of turns on primary& 

secondary sides          [7] 



SECTION-IV 

 

7) Draw V-I characteristics of p-n diode and justify your answer with the help of a neat circuit 

diagram explain the working principle of Single phase full wave rectifier.What is ripple factor 

and obtain the ripple factor for single phase full wave rectifier.     [14] 

 

OR 

 

 

8)a) Mention any four applications of PNP transistors.      [7] 

b) Explain the principle of operation of SCR.       [7] 

SECTION-V 

 

9) Derive the expression for magnetic deflection sensitivity of a Cathode ray tube.  [14] 

 

OR 

 

10) Name different components of CRT and write the function of each component.  [14] 
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Note: This question paper contains of 5 sections. Answer five questions, choosing one question from each 

section and each question carries 14 marks. 

SECTION-I 

 
1) Discuss the different types of torques required in an indicating instruments  [14] 

OR 
 

2)a) Three resistances are connected in star, determine its equivalent delta configuration.  [7] 

b) Derive the relation for conversion from delta to star connection.     [7] 

SECTION-II 
 

3)a) Explain back emf in DC motor        [7] 
b) A 4 pole lap wound dc machine has 628 armature conductors. The flus per pole is 0.04wb.the total 

armature current is 110A.find the torque developed     [7] 
 

OR 

 
4)a) A long shunt compound generator delivers a load current of 5A at 500V and has armature, 

series, field and shunt field resistance of 0.05Ω, 0.03Ω and 250Ω respectively. Calculate the 

generated voltage and the armature current .allow 1v per brush for contact drop.   [7] 

b) Explain the OC characteristics of DC generator.       [7] 

SECTION-III 

 
5) A single phase 10 KVA, 2000/200 V, 50Hz transformer has impedance drop of 10% and 

resistance drop of 5 %. Find the voltage regulation: 

a) At full load at 0.8 power factor lagging.        [3] 

b) At half the F.L at 0.6 Pf leading        [4] 

c) An ideal 25kVA transformer has 500turns on the primary winding and 40 turns on the 

secondary winding. The primary is connected to a 3000V, 50Hz supply. Calculate 

i) Primary and secondary currents on full load 

ii) Secondary emf 

iii) The maximum core flux.          [7] 

 

OR 

 

6)a) Explain the construction and working principle of three phase alternator.   [7] 

b) Draw the slip-torque characteristics of a 3-phase Induction motor and justify your answer with 

the suitable formulae.           [7] 



 
 

SECTION-IV 
 

 

 

7)a) Explain the operation of a full wave bridge rectifier.      [7] 
b) A single phase 230V, 1 kW heater is connected across single-phase 230V, 50Hzsupply through a 

diode. Calculate the power delivered to the heater element     [7] 
  

OR 

8)a) Discuss the characteristics of P-N junction diode     [7] 

b) Explain the transistor as an amplifier       [7] 

SECTION-V 

 

9) Explain the working of CRT with a block diagram     [14] 

OR 

10) Discuss voltage, current and frequency measurement using CRO.     [14] 
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Note: This question paper contains of 5 sections. Answer five questions, choosing one question from each 

section and each question carries 14 marks. 

SECTION-I 

 

1)a) Explain the construction details and working principle of attraction type moving iron 

instruments with the help of neat diagram.        [7] 

b) Explain the eddy current damping with neat diagram.      [7] 

OR 

2)a) Find the equivalent resistance across AB in the circuit shown below. All the resistances  
are equal to 5Ω.           [7] 

b) For the circuit shown in the fig find the total current and the magnitude of the impedance.[7] 

SECTION-II 

 
3) With a neat sketch explain the purpose of 3-point starter used in dc motor.   [14] 

OR 

4)a) Describe with the suitable sketches the main parts of a DC machine.Explain the main 

functions of each part making specific reference to the properties of the material used for the 

construction of each part.          [7] 

b) A 250v short shunt compound generator is delivering 80 A.the armature series and shunt field 

resistance are 0.05Ω and 0.03Ω respectively calculate the voltage induced allowing a brush drop 

of 2v.             [7] 

SECTION-III 

 

 

5) Explain the working principle of a 3 phase induction motor    [14] 

OR 

6)a) Define voltage regulation and efficiency of a transformer.     [7] 

b) A single phase 2200/250 V, 50 Hz transformer has a net core area of 36 sq.cm and a 

maximum flux density of 6 Wb/m2. Calculate the number of turns of primary and 

secondary windings.           [7] 

 

 

 

 

 

 



SECTION-IV 

 

7)a) Explain the principle of operation of SCR      [7] 

b) Explain how a transistor is used as an amplifier      [7] 

OR 

8) Explain the working principle of full bridge rectifier and obtain the formula for its ripple factor 

            [14] 

SECTION-V 

 

9) Write the principle of operation of CRT       [14] 

OR 

10) Derive the expression for electrostatic deflection sensitivity of a Cathode ray   [14] 
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Note: This question paper contains of 5 sections. Answer five questions, choosing one question from each 

section and each question carries 14 marks. 

SECTION-I 

 

1) Discuss the different types of torques required in an indicating instruments   [14] 

OR 

2) Discuss the different types of torques required in an indicating instruments   [14] 

SECTION-II 
 

3)a) Give the applications of dc compound motors.       [7] 

b) A four pole 220v dc shunt motor has 540 lap wound conductors.it takes 32A from the supply 

mains and develops power of 5.59kw.the field winding takes 1A. The armature resistance is 

0.9Ω and the flux per pole is 30 mwb calculate the speed and torque developed  [7] 

 

OR 

4) A 4 pole long shunt lap wound generator supplies 25 kw at a terminal voltage of 500v. The 

armature resistance is 0.03Ω, series field resistance is 0.04Ω and shunt field resistance is 200Ω. 

The brush dropis taken as 1v determine 

a) theemf generated          [7] 

b) cu losses and iron losses         [3] 

c) efficiency at full load         [4] 

SECTION-III 

 

5)a) Explain different types of losses in a transformer and write their significance in deciding the 

rating of a transformer.          [7] 

b) A 25 KVA,2200/220v 50Hz single phase transformer has the following resistance and leakage 

reactance R1=0.8Ω,X1=3.2Ω,R2=0.01Ω, X2=0.03Ω calculate the equivalent resistance and 

reactance refered to secondary side.       [7] 

 

OR 

 

6)a) Explain the working principle of a Alternator      [7] 

b) Explain the working principle of a 3 phase induction motor    [7] 

SECTION-IV 

 

7) Draw the basic band structure of SCR and explain its operation    [14] 

OR 

8) Explain the principle of operation of half wave bridge rectifier and draw the wave forms[14] 



SECTION-V 

 

9) Explain the application of CRO in the field of electrical measurements.   [14] 

 

OR 

 

10) Discuss how voltage, current and frequency are measured with CRO   [14] 



QUESTION BANK 

UNIT – I 

1. State and explain the three inversions of a four bar chain?  

2. Using kutzbach Criterion, find the number of degrees of freedom of the two mechanisms 

M1 & M2 shown below.  

 
3. In a crank and slotted lever quick return motion mechanism, the distance between fixed 

centres is 240mm and the length of driving crank is 120mm. Find the inclination of the 

slotted bar with the vertical in the extreme position and the time ratio of cutting stroke to 

return stroke. If the length of the slotted is 450mm, find the length of the stroke if the line 

of stroke passes through the extreme positions of free end of the lever 

4. What is inversion of mechanism? Describe various inversions of double slider crank 

mechanism with sketches.  

5. Explain the working of toggle mechanism and its application with a neat sketch.  

6. Explain the working of pantograph and one indexing mechanism with a neat sketch.  

7. Explain the working of any two inversions of a single slider crank chain with neat sketches.

  

UNIT-II 

1.State and explain the various inversions of four bar chain 

mechanism.  

2.Explain with neat sketch the working of crank and slotted lever 

quick return motion mechanism. Deduce the expression for 

lengthof stroke in terms of link lengths.  

(a) Perform kinematic analysis of following exact straight line motion mechanisms:  

(b) Peaucellier’s mechanism 

(c) Hart’s Mechanism 

3.Define Kinematic pair and discuss various types of kinematic pairs with example. 

   

4.Draw a neat sketch and explain any one approximate straight line generating mechanism.
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5.With a neat sketch, explain the Ackermann steering gear of an automobile.  

6.State and explain Whitworth quick return mechanism. Also derive 

      an equation for ratio of time taken for return strokes and forward strokes. 

(a) Define transmission angle. Sketch a drag-link mechanism in maximum transmission 

angle positions and explain. 

(b) Explain the Indexing mechanism 

7.State and prove the kutzbach criteria for following kinematic chains.  

(c) Cam with roller follower 

(d) Three bar chain 

(e)Four bar chain 

8.Discuss and explain about the straight line generators.  

9.Explain the following  

(f) Mechanical advantage 

(g) Grashoff’s law Mobility of a mechanism 

10.The Crank of a slider crank mechanisms rotates clockwise at a Constant speed of 600 

r.p.m. The crank is 125 mm and connecting rod is 500 mm long. Determine 1. Linear 

velocity and acceleration of the mid Point of the connecting rod, and 2. Angular velocity 

and angular acceleration of the connecting rod, at a crank angle of 45° from inner dead 

centre position. 

 

UNIT-III 

 

1The Crank of a slider crank mechanisms rotates clockwise at a Constant speed of 600 r.p.m.The crank is 125 

mm and connecting rod is 500 mm long. Determine 1. Linear velocity and acceleration of the mid Point of the 

connecting rod, and 2. Angular velocity and    angular acceleration of the connecting rod, at a crank angle of 45° 

from inner dead centre position. 

 

2. In a four link mechanism, the dimensions of the links are AB=200 mm, BC=400mm,CD=450mm and 

AD=600mm. At the instant when DAB=90°, the link AB has angular velocity of36 rad/s in the clockwise 

direction. Determine (i) The velocity of point C, (ii) The velocity of pointE on the link BC When BE =200 

mm (iii) the angular velocities of links BC and CD, iv)acceleration of link of link BC. 

 

3. The dimensions of the various links of a mechanism, as shown in fig. are as follows: 

OA=300 mm;AB=1200; BC=450 mm and CD=450 mm. if the crank OA rotates at 20 r.p.m. in the 

anticlockwise direction and gives motion to the sliding blocks B and D, find, for given configuration: (1) 

Velocity of sliding at B and D, (2) Angular velocity of CD (3) Linear acceleration of D and (4) angular 

acceleration of CD. 

 4.In a slider crank mechanism, the length of the crank and the connecting rod are 100mm and 400 mm      

respectively./ The crank [position is 45° from IDC, the crank shaft speed is 600 r.p.m. clockwise. Using 

analytical method Determine (1)Velocity and acceleration of the slider, and (2) Angular velocity and 

angular acceleration of the connecting rod. 
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5. Locate all instantaneous centers of the slider crank mechanism; the length of crank OB and 

Connecting rod AB are 125 mm and 500 mm respectively. The crank speed is 600 rpm clockwise. 

When the crank has turned 45° from the IDC. Determine (i) velocity of. slider’ A’ (ii)Angular 

Velocity of connecting rod ‘AB’. 

 

6.The crank and connecting rod of a theoretical steam engine are 0.5 m and 2m long respectively. 

The crank makes 180 rpm in the clockwise direction. When it has turned 450 from the inner dead 

centre position, determine : a) Velocity of piston b) Angular velocity of connecting rod. C) Velocity 

of point E on the connecting rod 1.5m from the gudgeon pin. D) velocity of rubbing at the pins of the 

crank shaft, crank and crank cross head when the diameters of their pins are 50mm and 60mm and 

30mm respectively 

 

7. In a steam engine mechanism shown in figure a) the crank AB rotates at 200 rpm. The dimensions of   

various links are AB = 12cm, BC = 48cm, CD = 18cm and DE =36cm, EF = 12 cm and FP = 36cm. Find 

the velocities of C,D,E,F and P. 

                      

 

 

                             
 

   8.In the mechanism shown in figure , the crank OA rotates at 20 rpm anticlockwise and gives 

motion of sliding blocks B and D. The dimensions of various links are OA = 300mm, AB = 1200 

mm, BC = 450 mm and CD = 450 mm. For the given configuration determine i) velocities of sliding 

at B and D, ii) angular velocity of CD iii) Linear acceleration of D and iv) angular acceleration of CD. 

 

                                        
 

 



 

                                        UNIT-IV 

1. A cam with a minimum radius of 25mm and rotating in the CW direction, is to be 

designed for a knife edge follower with the following Data:  

- Ascent of the follower through 35mm during 60°cam rotation; 

- Dwell for next 40°of the cam rotation ; 

- Descent of the follower during the next 90° of the cam rotation; 

- Dwell during rest of cam rotation. 

The ascent and descent of the cam are with simple harmonic motion and the line of 

stroke of the follower is offset 10mm from axis of cam shaft. 

(i) Draw the displacement diagram 

(ii) Draw the profile of the cam. 

(iii) What is the maximum velocity and acceleration of the follower during the ascent and 

descent if cam rotates at 150 rpm? 

2. The following particulars relate to a symmetrical circular cam operating a flat faced 

follower ; least radius =25mm, nose radius = 8mm, lift of the valve = 10mm, Angle of 

action of cam = 120°, cam shaft speed =1000rpm  

(i) Find the flank radius 

(ii) Determine maximum value of velocity, acceleration and retardation of follower. 

(iii) Draw the profile of the cam. 

3. A cam with 30mm as minimum diameter is rotating clockwise at a 

uniform speed of 1200rpm and has to give the following motion to a 

roller follower 

10mm in diameter:  

• Follower to complete outward stroke of 25mm during 120° of cam rotation 

with equal uniform acceleration and retardation. 

• Follower to dwell for 60°of cam rotation. 

• Follower to return to its initial position during 90°of cam rotation with 

equal uniform acceleration and retardation. 

• Follower to dwell for remaining 90°of cam rotation. 

Draw the cam profile if the axis of the roller follower passes through the axis of the cam. 

  

4. Draw the cam profile for the following data:  
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Basic circle radius of cam = 50mm, Lift = 40mm, Angle of ascent with cycloidal = 60°, 

angle of dwell = 90°, angle of descent with uniform velocity = 90°, speed of cam = 

300rpm, Follower offset = 10mm, Type of follower = knife – Edge. 

 

5. In a symmetrical tangent cam operating a roller follower, the least radius of the cam 

30mm and the roller radius is 15mm, the angular of assent is 75°and the total lift is 

20mm. The speed of the cam is 600 rpm. Calculate :   

 (I)The principal dimensions of the cam. 

(II)The acceleration of the follower at the beginning of lift, where straight flank merges 

into the circular nose and at apex of the nose. 

 

6. Draw the cam profile for the following data:   

 Basic circle radius of cam = 50mm, Lift = 40mm, Angle of ascent with SHM = 90°, Angle 

of Dwell = 90°, Angle of descent with uniform acceleration and deceleration = 90°, speed 

of cam = 300 rpm, Type of follower = Roller follower (With roller radius = 10mm). 

 

7. Construct a tangent cam and mention the important terminologies on it. Also derive the 

expression for displacement, velocity and acceleration of a reciprocating roller follower 

when the roller has contact with the nose. 

 

(i) It is required to set out the profile of a cam to give the following motion to the 

reciprocating follower with a flat mushroom contact face:  

(ii) Follower to have a stroke of 20mm during 120°of cam rotation. 

(iii) Follower to dwell for 30° of cam rotation. 

(iv) Follower to return to its position during 120° of cam rotation. 

(v) Follower to dwell for the remaining period. 

The minimum radius of the cam is 25mm. the outstroke of the follower is performed with 

simple harmonic motion and the return stroke with uniform acceleration and retardation. 

8. A disc cam used for moving a knife edge follower with  SHM during  lift  and  uniform 

acceleration and retardation motion  during  return.  Cam  rotates  at  300rpm  clockwise 

direction. The line of motion of follower has an  offset  10mm  to  the  right  angle  of  

cam shaft axis. The minimum radius of cam is 30mm. The lift of the follower is 40mm. 
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The cam rotation angles are: lift  60°,  dwell  90°,  return120°and  remaining  angle  for  

dwell. Draw the cam profile and determine the maximum velocity and acceleration during 

the  lift and return. 

 

9. A cam is designed for a knife edge follower with following data: Cam lift = 40mm during 

90° of cam rotation with SHM, dwell for next 30°, during the next 60°of cam rotation, the 

follower returns to its original position with SHM, dwell during remaining 180°. Draw the 

profile of the cam when the line of stroke is offset 20mm from axis of cam shaft. The 

radius of base circle of cam is 40mm. 

 

10. What is tangent cam? Derive the expression for the velocity and acceleration for a roller 

follower with tangent cam. 

                                                UNIT-V 

. 

1.  (i) State and prove the law of gearing and thus derive the expression for “Velocity of 

sliding”.  

(ii)Show that the involute curves as the profiles of mating gears satisfy the law of gearing. 

 

 

2. Prove that the maximum lengths of arc of contact between a pair of gear tooth to avoid 

interference are (r+R) tanφ. 

3. Diagrammatically show the following with reference to a spur gear tooth: Face width, pitch 

circle, clearance, tooth thickness, addendum& dedendum. 

(i) A pair of spur gears with involute teeth is to give a gear ratio 0f 3:1. The arc of approach is 

not to be less than the circular pitch and smaller wheel is the driver. The angle of pressure 

is 20°. What is the least number of teeth that can be used on each wheel? 

 

(ii) What is the addendum of the wheel in terms of circular pitch? 

4. In an epicyclic gear train, an annular wheel A having 54 teeth meshes with a planet wheel 

B which gears with a sun wheel C, the wheels A and C being rotated about the axis of the 

wheels A &C.If the wheel A makes 20 rpm in a clockwise sense and the arm rotates at 

100rpm in the anticlockwise direction and wheel C. 

5. Two involute gears of 20° pressure angle are in mesh. The number of teeth on pinion is 20 

and the gear ratio is 2. If the pitch expressed in module is 5 mm, and the pitch line speed 

is 1.2 m/s, assuming addendum as standard and equal to one module, find (i) the angle 

turned through by pinion when one pair of teeth is in mesh; and (ii) the maximum velocity 

of sliding 

 

 

http://easyengineering.net/


 

6.A pinion of 20 involute teeth and 125 mm pitch circle diameter drives a rack. The addendum     of 

both pinion and rack is 6.25mm.What is the least pressure angle which   can be used to avoid 

interference? With this pressure angle , find the length of arc and the minimum number of teeth in 

contact at a time. 

7.In an epicyclic gear train shown in fig below, the pinion A has 15 teeth and is rigidly fixed in the 

motor shaft. The wheel B has 20 teeth and gears with A, and also with annular fixed wheel D. Pinion C 

has 15 teeth and is integral with B(C, B being a compound gear wheel). Gear C meshes with annular 

wheel E, which is keyed to the machine shaft. The arm rotates about the same shaft on which A is fixed 

and carries the compound wheel B- C. If the motor runs at 1000 rpm, find the speed of the machine 

shaft. 

 

 
8. Two mating gears have 20 and 40 involutes teeth of module 10mm and 20° pressure angle .The addendum on 

each wheel is to be made of such a length that the line of contact on each side of the pitch point has half of  the 

maximum possible length. Determine the addendum height for each gear wheel, length of the path of contact, arc  

of contact and contact ratio.  

9. A compound epicyclic gear is shown in figure below. The gears A,D & E are free to  rotate on axis P. The 

compound gears B & C rotate together on the axis Q at the end of arm F. All gears have equal pitch. The number of 

external teeth on gears A,B of arm F. All the gears have equal pitch. The number of external teeth on gears A, Band 

C are 18,45 and 21 respectively. The gears D & E are annulus gears. The gear A rotates at 100 rpm in anticlockwise 

direction and gear D rotates at 450 rpm clockwise .Find the speed and direction of the arm and the gear E. 

                                                   
 

 

10. Explain the procedure adopted for designing the spur wheels. 
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MACHINE DRAWING  

QUESTION BANK  

 

1. Answer the following:   

Sketch a (i) Hexagonal nut convention, (ii) Convention of a stud bolt.     

      2. Sketch the conventional representation of   

 i. Square headed bolt   ii. Keys.           

          3. Sketch the conventional representation of 

 i) Hexagonal bolt ii). shaft. iii). Mention the importance of list of materials.   

4. Sketch the conventional representation of   

i. Eye bolt   ii. Foundation bolt.   

5. Answer the following:  

                Sketch conventional representation of the materials steel and Lead. 

6. Sketch the following:  

i. Whit worth thread and Buttress thread. 

7. Show the conventional representation of the following materials: 

i. Wood ii. Lead iii. Straight Knurling iv. Internal screw threads v Bearing on shafts. 

8. Sketch the conventional representation of the various materials.   

9. Sketch the conventional representation of the different engineering materials.    

10. Draw the triple start square threads with D as 30 mm.    

11. Draw sectional front view and side view of Cotter joint with socket and spigot ends taking d=30 

mm. 

12. Draw sectional front view and top view of double riveted, zig zag joint with dia of rivet as 10 mm. 

13. Draw two views of locking the nut with set screw if D= 30mm.    

14. Draw sectional front view and side view of the Cotter Joint with a gib of 40 square.    

15. Draw sectional front view and top view of double riveted, zig zag joint with dia of rivet as 10 mm. 

16. Draw two views of hexagonal headed bolt and nut and square headed bolt along with nut. 

(D=30mm).  

17. Draw the sectional front view and top view of the double riveted double strap zig zag butt joint 

with dia of the rivet as 14 mm.  

18. Draw at least four types of thread profiles taking pitch as 20 mm.   

19. Draw sectional front view and side view of Cotter joint with socket and spigot ends taking d=30 

mm. 

20. Answer any Two of the following by drawing proportionate diagrams:  

i. Single riveted, double strap butt joint for plates of 12 mm thickness with cover plate 

thickness of 10 mm  

             ii..  Mu coupling to connect two shafts of 50mm diameter.  

             iii.  Foot step bearing for a shaft of 75 mm diameter.   

21. Answer any Two of the following by drawing proportionate diagrams  

i.Triple riveted single strap zig-zag butt joint to connect two plates of 12mm thick.    

ii. Flange coupling to connect to shafts of 20 mm diameter.  

22. Answer any Two of the following by drawing proportionate diagrams  

i. Triple riveted single strap zig-zag butt joint to connect two plates of 12mm thick.    

      ii.   Flange coupling to connect to shafts of 20 mm diameter.  

            iii.Journal bearing for a shaft of 30 mm diameter.  

 

 

 

 

 

 

 



 

 

23. Answer any Two of the following by drawing proportionate diagrams  

      i. Double riveted chain type lap joint to connect to plates of 15 mm thick.  

      ii. Spigot and Socket type joint to a suitable scale. 

            iii. Collar bearing to connect two shafts of 40 mm diameter.  

24. Answer any Two of the following by drawing proportionate diagrams:   

i.             i. Double riveted butt joint to join two plates of 15 mm thick.  

ii.             ii. Two views of taper sunk key positioned in a shaft of suitable diameter.  

 

            iii.  Sleeve type cotter joint to connect two shafts 25 mm diameter.   

25. Answer any Two of the following:   

i. Draw plan and sectional elevation of a chain type double - riveted lap joint. Take the diameter of 

rivet as 18 mm.  

ii.  Sketch a Knuckle joint showing sectional front view and top view to connect two rods of 40 mm    

diameter.  

           iii.  Draw half sectional view from the front and side view of a mu coupling to connect two shafts of 30 

mm diameter.  

26. Answer any Two of the following:  

i. Draw front view with top half in section and side view of a socket and spigot type of cotter joint to 

connect two rods of 25 mm diameter each.  

ii.  Draw sectional front view and top view of double riveted, double cover butt joint, zig-zag riveting 

to join plates of thickness 16 mm.  

            iii.Draw proportionately a hexagonal bolt with nut. Take the diameter of the bolt as 25 mm .   

27. Answer any Two of the following:   

i. Draw half sectional view from the front and side view of a flange coupling to connect two shafts of 

25 mm diameter.   

ii. Draw plan and sectional elevation of double riveted lap joint, chain riveting, taking 12mm diameter 

rivet.  

           iii.Draw half sectional front view and side view of a foot step bearing for 40 mm diameter.        

28.   Sketch any Five types of keys, in two views, as fitted in position between a shaft and the mounting. 

Take the shaft diameter as 30mm and the hub diameter of the mounting as 60mm.   

29. Sketch any two views of a Cotter Joint with socket and spigot ends to connect two rods of 20mm  

diameter each                               .                                                       

i. Universal coupling to connect two shafts of diameters 50mm.  

ii. Cotter and gib joint for joining two square bars. The size is 40mm×40mm.  

iii. Split muff coupling for 50mm dia shaft. Draw sectional front view and top view      

30. Draw sectional front view and top view of a double riveted zigzag lap joint to join two plates of 

thickness t=10mm    

31. Draw two views of a rigid flange coupling to connect two shafts of diameter 30mm. Use 

proportionate dimensions.   

32. Draw sectional front view and side view of a socket and spigot pipe Joint Diameter of 

pipe=150mm. 

33.  Draw front sectional view and top view of Gib and cotter Joining 40mm Square bars.     

34. Sketch the following.  

i. Sketch the ACME Thread form.  

ii. Sketch a feather key with proportions.   

iii. Sketch a single riveted butt joint with single 

strap.    

iv. Sketch solid flange coupling.  

v.  Sketch a journal bearing.        

   



 35. Answer any Two of the following:    

 i. Draw plan and sectional elevation of a double – riveted lap joint (chain riveting) taking diameter of rivet as 

20 mm.  

ii.  Sketch two views of cotter joint with a gib to connect two square rods of side 30 mm with proper dimensions.     

iii. Draw half sectional front view and side view of a rigid flange coupling to connect two shafts of 30 mm 

diameter.     

36.Answer any Two of the following:    

i. Draw plan and sectional elevation of double riveted zig - zag lap joint to      join two plates of 10 mm 

thickness.  

ii. Draw half sectional front view and side view of socket and spigot cotter joint to connect two rods of 30 mm 

diameter each.  

iii. Draw half sectional view from the front, with left half in section and view from above of a bushed bearing, 

suitable for supporting a shaft of diameter 25 mm.   

37. Answer any Two of the following:    

i. Draw front view with top half in section and side view of a socket and spigot type of cotter joint to connect 

two rods of 30 mm diameter each.   

ii. Draw sectional front view and top view of double riveted, double strap, chain butt joint to join plates of 

thickness 10 mm.  

iii. Draw half sectional and view from the front and side view of a flange coupling to connect two shafts of 25 

mm diameter.    

38. Answer any Two of the following:    

i. Sketch a Knuckle joint showing sectional front view and top view for connecting two rods of 40 mm diameter.  

ii. Draw plan and sectional elevation of single riveted, double cover plate butt joint, taking suitable dimensions.  

iii. Draw half sectional front view and side view of a flange coupling to connect two shafts of 30 mm  

40. Draw half sectional view from front, with left half in section and view from above of a solid journal 

bearing, suitable for, supporting a shaft diameter 25 mm and mark the proportions.  

41. Sketch sectional view from top and view from front for a Knuckle joint to join two shafts of 30 mm diameter 

each.     

42. Answer any two of the following    

i  Knuckle Joint for 25 mm diameter Rods. 

ii. Any two types of feather keys  

iii. Draw half sectional view from the front, with left half in section and view from above of a bushed 

bearing, suitable for supporting a shaft of diameter 25 mm  

43. Draw two views of knuckle joint with properties to connect two shafts of 25 mm diameter.        

44. Draw single strap butt joint of two rows zigzag to connect two plates of 5 mm thick.   

45. Draw protected flange coupling to connect two shafts of 50 mm diameter.  

46. Draw spigot and socket type   of pipe joint to connect 30 mm diameter pipes.  

47. Draw double riveted lap joint zigzag type to join 15mm plates.    

48. Draw flexible flanged coupling to join two shafts of 100 mm diameter.    

49. Draw a footstep bearing for a shaft of 150 mm diameter.   

50. Draw a collar bearing to a shaft of 50 mm diameter.   

51. Draw a sleeve and cotter joint to connect two shafts of 30 mm diameter.    

52. Draw a triple riveted single strap butt joint to connect two plates of 15 mm thickness.     

53. Draw a Plummer block for a shaft of 25 mm diameter.   

54. Draw a double riveted double strap chain type butt joint to connect plates of 20 mm size.  

55. Sketch square headed bolt with a nut and washer       

56. Draw two views of knuckle joint with properties to connect two shafts of 25mm diameter. 

57. Draw single strap butt joint of two rows zigzag to connect two plates of 5mm thick     

58. Draw spigot and socket type of pipe joint to connect 30 m diameter pipes        

  

  



UNIT - II                                                                  

1. Figure 2 shows all the parts of an eccentric.   

    Assemble all the parts and draw the following views:  

  i.  Sectional front view.                 

 ii..  Right side view                                       

       

           

  
 

  

 

 

 

 

 

 

 

 

 



 

 

2. Figure 4 gives the part drawings of Plummer block. The details of the Plummer block are shown 

below:  

                       

    PartList :    

 

 

  
                   

  

  

 

 

 

 

 

 

 

 

 

 

 

 

                                

  



  

3. Figure 3 shows the details of a spring-loaded safety valve. Draw the following assembly.    

 i.  Front view full in section   ii.  Left side view  iii. Top view.    

                              

  
  

  

  

  

  

  

  

  



  

4. Fig8 gives all the parts of an eccentric assemble all the parts and draw the following views.   

i.     Sectional front view.      

               ii.  Right side view.    

                

  

  
  

  

  

  

  

 

 

 

 

 

 

 

 

 



  

5. Fig. 5 gives the part drawings of plummer black. Assemble all the parts and draw the following assembled 

views.   

   i.    Half Sectional front view     ii. Top view.   iii. End view                   

                           

  

      

  

  
  

  

  

                        

    

  

  

 

  

  

  

  

  



  

  

  

6. Details of screw jack are given in figure.6.  Draw the following views of the screw jack with all parts  

assembled together.                      

i. Sectional front view ii. Top view iii. Right side view       

   Part list  

  Part no  Name  Material Quantity  

1 Casting  C.I  1  

2 Nut  Gun Metal  1  

3 Screw  M.S  1  

4 Cup  Cast steel 1  

5 Washer  M.S  1  

6 Set screw  M.S  1  

7 Tommy bar  M.S 

    
                          

    Fig - 6 (Screw Jack)  

  

  

  



   

  

7. Fig.7 gives all the parts of a Tail stock. Assemble all the parts and draw the following views.  

  i.  Sectional front view   ii.  Right side view.                       

  
              

 

 

 

 

 

 

 

 

 

 

       



  

8. The details of the stuffing box for a vertical steam engine are given in figure.8. Assemble the parts and 

draw :   i. Front view right half in section. ii.    Half sectional side view. Iii. Top view.   

                                    

  
                              

  

  

  

  

  

  

  

  

  

  

  

  

 



9. Figure 9. Shows details of a connecting rod for small engine.  Assemble all the parts and draw the 

following views of the connecting rod  

  

i. Elevation   

ii. Plan - full - in -section  

iii. Scale - double full size      
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1.a) Explain the conditions favorable for the formation of fine grained structure in a metal. 

How is a large single crystal being produced? 
   b) Distinguish between grain and grain boundary. Explain the changes in physical and 

mechanical properties of metals due to the presence of grains and grain boundaries. 
            [8+8] 
 
2. Compare and contrast between: 
 a)  Intermediate phases and solid solutions 
 b) Random solid solutions and ordered solid solutions  
 c) Tetrahedral voids and octahedral voids            [5+5+6] 
 
3.a) What are the different methods adopted for the construction of a phase diagram? Explain 

in detail any one method. 
  b) Distinguish between proentectoid ferrite and eutectoid ferrite.       [12+4] 
 
4.a) What is the effect of cooling rate on cast iron? Explain 
   b) Explain the composition, microstructure, properties and applications of martensitic 

stainless steels.         [6+10] 
 
5.a) Compare and contrast between annealing and normalising of steels.  [8+8] 
   b) What is martensite? Distinguish between lath martensite and acicular martensite. 
 
 
6.a) What is season cracking? How can it be avoided?     [8+8] 
   b) Describe the effect of ageing time and ageing temperature on age hardenable alloys 
 
 
7.a) Discuss the mechanical behaviour of ceramic materials 
   b) What is a spinal structure? Give an example and explain its properties.  [8+8] 
 
8.a) Compare and contrast between carbon matrices with glass matrices 

b) What is the purpose of reinforcements? Describe different types of reinforcements in 
composites.          [8+8] 
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1. Discuss the following 
 a) Nucleation and growth 
 b) Directional solidification 
 c) Crystalline and non-crystalline materials            [5+5+6] 
 
2.a) What is solid solution? Discuss in detail about the classifications of solid solutions with 

examples and neat sketches. 
   b) Briefly explain about lave phases.       [10+6] 

      
3.a) Draw a neat sketch of Fe-Fe3 C diagram and indicate all points lines and areas. 
   b) Explain the various phase transformation reactions in Fe -Fe3C diagram  [8+8] 
 
 
4.a) Explain the specific characteristics of white cast irons. 
   b) Explain the composition, microstructure and properties of gray cast iron  [8+8] 
 
5.a) Draw a neat sketch of T-T-T diagram for an eutectoid steel and indicate all regions 
   b) Explain the effect of cooling rate on transformation products.   [8+8] 
 
6.a) With the help of copper rich portion of Cu-Zn phase diagram, explain the classification of 

brasses. 
   b) Discuss the modification treatment of Al-Si alloys     [10+6] 
 
7.a) Differentiate between ceramic and non-ceramic materials. 
   b) Graphite and carbon are excellent refractory materials. Justify the answer. 
   c) Compare magnesia with Beryllia.                [5+5+6] 
 
8.a) What is the importance of matrix fiber compatibility? Explain. 
   b) What are laminates? Explain their characteristics 
   c) Explain the importance of C-C composites.              [6+6+4] 
 
 
 
  ***** 
 



SET-4
 
R07Code.No: 43150 

JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD 
II.B.TECH - I SEMESTER REGULAR EXAMINATIONS NOVEMBER, 2009 

METALLURGY AND MATERIAL SCIENCE 
(Common to ME, MCT, MEP, AME) 

Time: 3hours         Max.Marks:80  
Answer any FIVE questions  

All questions carry equal marks  
- - -  

 
1.a) Show that c/a ratio for ideal hcp crystal structure in 1.633.   [8+8] 
   b) Explain step by step procedure in the determination of miller indices of a lattice plane. 
 
2. Write a short note on the following      [5+6+5] 
  a) Multiphase alloys 
  b) Electron compounds 
  c) Grain size measurements 
  d) Chemical compounds 
 
3.a) What is age-hardening? Explain with an example. 
   b) Differentiate between natural aging and artificial aging. 
   c) What is the effect of zinc addition to copper?    [5+6+5] 
 
4.a) What is sensitization? Explain the remedial measures. 
   b) Explain in detail the classification of plain carbon steels.   [6+10] 
 
5.a) Why hardening of steels is followed by tempering? Discuss the different stages of 

tempering and draw the resulting microstructures. 
   b) Distinguish between quench hardening and precipitation hardening. [10+6] 
 
6.a) Explain the austenite to paralytic transformation and compare it with bainite 

transformation. 
   b) Explain the role of phosphorus in bronze.     [10+6] 
 
7.a) Briefly discuss about ceramic semiconductors. 
   b) Briefly discuss about abrasive materials.     [8+8] 
 
8.a) What  is the role of the matrix in a composite material? Classify matrix materials giving 

examples 
   b) Discuss about metal matrix composites with regard to physical and mechanical properties 

and their applications.        [8+8] 
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1.a) Titanium undergoes a change in phase from BCC to HCP at 8850C on cooling. Calculate 

percentage change in volume. Data given aBcc=3.35A0, aHCP=2.90A0
 and c=4.68Ao

   b) What is recrystallization? Explain the changes in properties of a metal on its 
recrystallization.         [8+8] 

 
2.a) Explain the importance of ratio of radius of interstitial to solvent atom in interstitial 

compounds. 
   b) What are multiphase alloys? Explain their applications.    [8+8] 
 
3. Write short notes on the following: 
 a) Lever rule 
 b) Phase rule 
 c) Eutectoid reaction 
 d) Equilibrium diagram 
 
4. What is Schaeffer diagram? Explain different types of stainless steels with the help of this 

diagram.          [16] 
 
5.a) Explain the construction of T-T-T diagram for an eutectoid steel. 
   b) What are the important features of martensitic transformation Explain?  [8+8] 
 
6.a) Distinguish between age-hardening and dispersion hardening. 
   b) Alpha brasses are cold worked while Alpha-Beta brasses are hot worked. Explain why? 
   c)       Elucidate the significance of Al-Li alloys.            [6+6+4] 
 
7.a) What are ceramic insulators? Explain their properties. 
   b) Sketch and explain amXm and ABxDm compounds.     [6+8] 
 
8.a) Differentiate between particulate and flake composites. Discuss the properties of 

dispersion strengthened composites. 
   b) Explain why selection of proper type, amount and orientation of fibers is very important  

           [8+8] 
 
 
      *****       
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Answer any FIVE Questions

All Questions carry equal marks
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1. (a) Explain why electrical conductivity of the metals decreases with increase in
temperature?

(b) Explain why metals are opaque and lustrous?

(c) Grain boundaries cause creep failure of metals. Why?

(d) Why aluminum has silvery white luster where as copper has reddish brown?
[4+4+4+4]

2. (a) Write short notes on:

i. Austenite

ii. Alpha ferrite

iii. Delta ferrite

iv. Cementite

(b) Write the allotropy nature of iron with temperature and also explain the effect
of pressure on allotropy of iron? [8+8]

3. (a) One of the biggest applications of nanomaterials is carbon nanotubes. Describe
the preparation, structure and properties of carbon nanotubes.

(b) List the advantages and disadvantages of use of nano materials. [11+5]

4. (a) Explain in detail metal matrix composites, their physical and mechanical prop-
erties. Mention their applications.

(b) Write briefly on metal ceramic mixtures. [10+6]

5. (a) Why normalized steels are stronger than annealed steels of same carbon con-
tent?

(b) What is a spheroidized steel? How is it done? Draw the resulting microstruc-
ture and properties of a spheroidized 0.8%C steel. [6+10]

6. Suggest suitable materials for any two of the following applications, giving compo-
sition, heat treatment, structure and properties. Justify your selection.

(a) Skin material for supersonic aircraft

(b) Pressure tight hydraulic castings

(c) High strength non-sparking tools. [16]

1
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7. Discuss in detail about the following:

(a) Tetrahedral voids

(b) Octahedral voids. [8+8]

8. (a) Give the classification of stainless steels?

(b) Explain each type of steel with chemical composition, microstructure, proper-
ties and applications? [4+12]

? ? ? ? ?
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Answer any FIVE Questions
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1. (a) Explain why electrical conductivity of the metals decreases with increase in
temperature?

(b) Explain why metals are opaque and lustrous?

(c) Grain boundaries cause creep failure of metals. Why?

(d) Why aluminum has silvery white luster where as copper has reddish brown?
[4+4+4+4]

2. (a) Write short notes on:

i. Austenite

ii. Alpha ferrite

iii. Delta ferrite

iv. Cementite

(b) Write the allotropy nature of iron with temperature and also explain the effect
of pressure on allotropy of iron? [8+8]

3. Suggest suitable materials for any two of the following applications, giving compo-
sition, heat treatment, structure and properties. Justify your selection.

(a) Skin material for supersonic aircraft

(b) Pressure tight hydraulic castings

(c) High strength non-sparking tools. [16]

4. (a) Why normalized steels are stronger than annealed steels of same carbon con-
tent?

(b) What is a spheroidized steel? How is it done? Draw the resulting microstruc-
ture and properties of a spheroidized 0.8%C steel. [6+10]

5. (a) Explain in detail metal matrix composites, their physical and mechanical prop-
erties. Mention their applications.

(b) Write briefly on metal ceramic mixtures. [10+6]

6. Discuss in detail about the following:

(a) Tetrahedral voids

(b) Octahedral voids. [8+8]

3
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7. (a) Give the classification of stainless steels?

(b) Explain each type of steel with chemical composition, microstructure, proper-
ties and applications? [4+12]

8. (a) One of the biggest applications of nanomaterials is carbon nanotubes. Describe
the preparation, structure and properties of carbon nanotubes.

(b) List the advantages and disadvantages of use of nano materials. [11+5]

? ? ? ? ?
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1. (a) Give the classification of stainless steels?

(b) Explain each type of steel with chemical composition, microstructure, proper-
ties and applications? [4+12]

2. (a) Explain why electrical conductivity of the metals decreases with increase in
temperature?

(b) Explain why metals are opaque and lustrous?

(c) Grain boundaries cause creep failure of metals. Why?

(d) Why aluminum has silvery white luster where as copper has reddish brown?
[4+4+4+4]

3. (a) Explain in detail metal matrix composites, their physical and mechanical prop-
erties. Mention their applications.

(b) Write briefly on metal ceramic mixtures. [10+6]

4. (a) Write short notes on:

i. Austenite

ii. Alpha ferrite

iii. Delta ferrite

iv. Cementite

(b) Write the allotropy nature of iron with temperature and also explain the effect
of pressure on allotropy of iron? [8+8]

5. (a) Why normalized steels are stronger than annealed steels of same carbon con-
tent?

(b) What is a spheroidized steel? How is it done? Draw the resulting microstruc-
ture and properties of a spheroidized 0.8%C steel. [6+10]

6. Suggest suitable materials for any two of the following applications, giving compo-
sition, heat treatment, structure and properties. Justify your selection.

(a) Skin material for supersonic aircraft

(b) Pressure tight hydraulic castings

(c) High strength non-sparking tools. [16]

5
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7. Discuss in detail about the following:

(a) Tetrahedral voids

(b) Octahedral voids. [8+8]

8. (a) One of the biggest applications of nanomaterials is carbon nanotubes. Describe
the preparation, structure and properties of carbon nanotubes.

(b) List the advantages and disadvantages of use of nano materials. [11+5]

? ? ? ? ?
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1. Discuss in detail about the following:

(a) Tetrahedral voids

(b) Octahedral voids. [8+8]

2. (a) Explain why electrical conductivity of the metals decreases with increase in
temperature?

(b) Explain why metals are opaque and lustrous?

(c) Grain boundaries cause creep failure of metals. Why?

(d) Why aluminum has silvery white luster where as copper has reddish brown?
[4+4+4+4]

3. (a) Explain in detail metal matrix composites, their physical and mechanical prop-
erties. Mention their applications.

(b) Write briefly on metal ceramic mixtures. [10+6]

4. Suggest suitable materials for any two of the following applications, giving compo-
sition, heat treatment, structure and properties. Justify your selection.

(a) Skin material for supersonic aircraft

(b) Pressure tight hydraulic castings

(c) High strength non-sparking tools. [16]

5. (a) Why normalized steels are stronger than annealed steels of same carbon con-
tent?

(b) What is a spheroidized steel? How is it done? Draw the resulting microstruc-
ture and properties of a spheroidized 0.8%C steel. [6+10]

6. (a) Write short notes on:

i. Austenite

ii. Alpha ferrite

iii. Delta ferrite

iv. Cementite

(b) Write the allotropy nature of iron with temperature and also explain the effect
of pressure on allotropy of iron? [8+8]

7
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7. (a) One of the biggest applications of nanomaterials is carbon nanotubes. Describe
the preparation, structure and properties of carbon nanotubes.

(b) List the advantages and disadvantages of use of nano materials. [11+5]

8. (a) Give the classification of stainless steels?

(b) Explain each type of steel with chemical composition, microstructure, proper-
ties and applications? [4+12]

? ? ? ? ?
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1. (a) What are the constituents of glass? Explain the functions of each one of them
in detail.

(b) Why are ceramics brittle? Explain from atomic point of view. [10+6]

2. (a) Explain how the microstructure of a pure metal may change with addition of
alloying elements.

(b) Explain the following terms. [6+10]

i. Super cooling

ii. Random solid solutions

iii. Crystal structure factor.

3. Describe the flame hardening and induction hardening processes in detail. [16]

4. (a) Explain the rule of mixtures in composites, How this rule is useful in analyzing
the strength of composites?

(b) What is the most serious problem associated with ceramic matrix composites?
How is this problem addressed?

(c) What are the properties of reinforced materials? [7+5+4]

5. (a) Describe about bond angle. How much is its value for different covalent bonded
materials.

(b) Discuss Fermi cloud wih regard to metallic bond.

(c) Why is maganese, metallic bonded? Why can’t it be Ionic bonded. [6+6+4]

6. (a) What is the importance of knowing lever rule. Which information of a phase
diagram can be known from the idea of lever rule? Explain.

(b) Explain the phase changes that take place when an hyper-eutectoid steel is
cooled from austenetic temperature to room temperature. [8+8]

7. (a) Discuss the physical and mechanical properties of copper. Write down the
applications of pure copper.

(b) Name any two important brasses from alpha(α) brass group. Give their
compostion, properties and important applications. [8+8]

8. (a) Write about the characteristics, compositions and applications of wrought iron

1
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(b) Distinguish between steel and cast iron and highlight the importance of each
of them as engineering materials. [8+8]

? ? ? ? ?

2
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METALLURGY AND MATERIALS SCIENCE
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Engineering, Automobile Engineering

Time: 3 hours Max Marks: 80
Answer any FIVE Questions

All Questions carry equal marks
? ? ? ? ?

1. (a) Discuss the physical and mechanical properties of copper. Write down the
applications of pure copper.

(b) Name any two important brasses from alpha(α) brass group. Give their
compostion, properties and important applications. [8+8]

2. (a) Write about the characteristics, compositions and applications of wrought iron

(b) Distinguish between steel and cast iron and highlight the importance of each
of them as engineering materials. [8+8]

3. (a) Explain how the microstructure of a pure metal may change with addition of
alloying elements.

(b) Explain the following terms. [6+10]

i. Super cooling

ii. Random solid solutions

iii. Crystal structure factor.

4. Describe the flame hardening and induction hardening processes in detail. [16]

5. (a) What are the constituents of glass? Explain the functions of each one of them
in detail.

(b) Why are ceramics brittle? Explain from atomic point of view. [10+6]

6. (a) Explain the rule of mixtures in composites, How this rule is useful in analyzing
the strength of composites?

(b) What is the most serious problem associated with ceramic matrix composites?
How is this problem addressed?

(c) What are the properties of reinforced materials? [7+5+4]

7. (a) Describe about bond angle. How much is its value for different covalent bonded
materials.

(b) Discuss Fermi cloud wih regard to metallic bond.

(c) Why is maganese, metallic bonded? Why can’t it be Ionic bonded. [6+6+4]

8. (a) What is the importance of knowing lever rule. Which information of a phase
diagram can be known from the idea of lever rule? Explain.

3
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(b) Explain the phase changes that take place when an hyper-eutectoid steel is
cooled from austenetic temperature to room temperature. [8+8]

? ? ? ? ?
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1. (a) Discuss the physical and mechanical properties of copper. Write down the
applications of pure copper.

(b) Name any two important brasses from alpha(α) brass group. Give their
compostion, properties and important applications. [8+8]

2. (a) Explain how the microstructure of a pure metal may change with addition of
alloying elements.

(b) Explain the following terms. [6+10]

i. Super cooling

ii. Random solid solutions

iii. Crystal structure factor.

3. (a) Explain the rule of mixtures in composites, How this rule is useful in analyzing
the strength of composites?

(b) What is the most serious problem associated with ceramic matrix composites?
How is this problem addressed?

(c) What are the properties of reinforced materials? [7+5+4]

4. (a) Describe about bond angle. How much is its value for different covalent bonded
materials.

(b) Discuss Fermi cloud wih regard to metallic bond.

(c) Why is maganese, metallic bonded? Why can’t it be Ionic bonded. [6+6+4]

5. (a) What is the importance of knowing lever rule. Which information of a phase
diagram can be known from the idea of lever rule? Explain.

(b) Explain the phase changes that take place when an hyper-eutectoid steel is
cooled from austenetic temperature to room temperature. [8+8]

6. Describe the flame hardening and induction hardening processes in detail. [16]

7. (a) What are the constituents of glass? Explain the functions of each one of them
in detail.

(b) Why are ceramics brittle? Explain from atomic point of view. [10+6]

8. (a) Write about the characteristics, compositions and applications of wrought iron

5
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(b) Distinguish between steel and cast iron and highlight the importance of each
of them as engineering materials. [8+8]

? ? ? ? ?

6
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1. (a) What is the importance of knowing lever rule. Which information of a phase
diagram can be known from the idea of lever rule? Explain.

(b) Explain the phase changes that take place when an hyper-eutectoid steel is
cooled from austenetic temperature to room temperature. [8+8]

2. (a) Explain how the microstructure of a pure metal may change with addition of
alloying elements.

(b) Explain the following terms. [6+10]

i. Super cooling

ii. Random solid solutions

iii. Crystal structure factor.

3. (a) Explain the rule of mixtures in composites, How this rule is useful in analyzing
the strength of composites?

(b) What is the most serious problem associated with ceramic matrix composites?
How is this problem addressed?

(c) What are the properties of reinforced materials? [7+5+4]

4. (a) Write about the characteristics, compositions and applications of wrought iron

(b) Distinguish between steel and cast iron and highlight the importance of each
of them as engineering materials. [8+8]

5. (a) Discuss the physical and mechanical properties of copper. Write down the
applications of pure copper.

(b) Name any two important brasses from alpha(α) brass group. Give their
compostion, properties and important applications. [8+8]

6. (a) Describe about bond angle. How much is its value for different covalent bonded
materials.

(b) Discuss Fermi cloud wih regard to metallic bond.

(c) Why is maganese, metallic bonded? Why can’t it be Ionic bonded. [6+6+4]

7. (a) What are the constituents of glass? Explain the functions of each one of them
in detail.

(b) Why are ceramics brittle? Explain from atomic point of view. [10+6]

7
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8. Describe the flame hardening and induction hardening processes in detail. [16]

? ? ? ? ?
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1. (a) What are the applications of Fe-Fe3C phase diagram?

(b) What are the limitations of Fe-Fe3C phase diagram and how are these limita-
tions overcome? [8+8]

2. (a) What is the degree of matrix microcracking? And how is it obtained?

(b) Ceramic matrix composites performance would be controlled by several fac-
tors. What are they? Explain them. [4+12]

3. Write a short note on:

(a) Chemical compounds

(b) Interstitial compounds

(c) Electron compounds

(d) Lave phases. [4+4+4+4]

4. (a) Give the composition of High speed tool steels. Discuss the role of each ele-
ment?

(b) Discuss the functions of Mn in Hadfield steels and Austenite steels ?

(c) Role of ‘Ni’ in Maraging and austenite steels?

(d) Role of ‘Cr’ in Austenite Stainless steels and high speed tool steels? [4+4+4+4]

5. (a) What is an alloy? Give two examples.

(b) Discuss in detail the effect of alloying elements in steels. [4+12]

6. (a) Explain why electrical conductivity of the metals decreases with increase in
temperature?

(b) Explain why metals are opaque and lustrous?

(c) Grain boundaries are often causing for creep failure of metals. Why?

(d) Why aluminum has silvery white luster where as copper has reddish brown?
[4+4+4+4]

7. Discuss the structure, properties and applications of the following:

(a) Calcium oxide

(b) Beryllium oxide. [8+8]

1
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8. (a) What alloying elements are commonly used in the commercial aluminium al-
loys? And explain their effect on structure and properties of alloys.

(b) In what way the mechanical properties of aluminium and its alloys be in-
creased? Discuss. [8+8]

? ? ? ? ?

2
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1. Discuss the structure, properties and applications of the following:

(a) Calcium oxide

(b) Beryllium oxide. [8+8]

2. (a) Explain why electrical conductivity of the metals decreases with increase in
temperature?

(b) Explain why metals are opaque and lustrous?

(c) Grain boundaries are often causing for creep failure of metals. Why?

(d) Why aluminum has silvery white luster where as copper has reddish brown?
[4+4+4+4]

3. (a) What is the degree of matrix microcracking? And how is it obtained?

(b) Ceramic matrix composites performance would be controlled by several fac-
tors. What are they? Explain them. [4+12]

4. (a) What alloying elements are commonly used in the commercial aluminium al-
loys? And explain their effect on structure and properties of alloys.

(b) In what way the mechanical properties of aluminium and its alloys be in-
creased? Discuss. [8+8]

5. (a) Give the composition of High speed tool steels. Discuss the role of each ele-
ment?

(b) Discuss the functions of Mn in Hadfield steels and Austenite steels ?

(c) Role of ‘Ni’ in Maraging and austenite steels?

(d) Role of ‘Cr’ in Austenite Stainless steels and high speed tool steels? [4+4+4+4]

6. Write a short note on:

(a) Chemical compounds

(b) Interstitial compounds

(c) Electron compounds

(d) Lave phases. [4+4+4+4]

7. (a) What are the applications of Fe-Fe3C phase diagram?

3
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(b) What are the limitations of Fe-Fe3C phase diagram and how are these limita-
tions overcome? [8+8]

8. (a) What is an alloy? Give two examples.

(b) Discuss in detail the effect of alloying elements in steels. [4+12]

? ? ? ? ?

4
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1. (a) Give the composition of High speed tool steels. Discuss the role of each ele-
ment?

(b) Discuss the functions of Mn in Hadfield steels and Austenite steels ?

(c) Role of ‘Ni’ in Maraging and austenite steels?

(d) Role of ‘Cr’ in Austenite Stainless steels and high speed tool steels? [4+4+4+4]

2. (a) What is an alloy? Give two examples.

(b) Discuss in detail the effect of alloying elements in steels. [4+12]

3. Write a short note on:

(a) Chemical compounds

(b) Interstitial compounds

(c) Electron compounds

(d) Lave phases. [4+4+4+4]

4. Discuss the structure, properties and applications of the following:

(a) Calcium oxide

(b) Beryllium oxide. [8+8]

5. (a) What is the degree of matrix microcracking? And how is it obtained?

(b) Ceramic matrix composites performance would be controlled by several fac-
tors. What are they? Explain them. [4+12]

6. (a) What are the applications of Fe-Fe3C phase diagram?

(b) What are the limitations of Fe-Fe3C phase diagram and how are these limita-
tions overcome? [8+8]

7. (a) Explain why electrical conductivity of the metals decreases with increase in
temperature?

(b) Explain why metals are opaque and lustrous?

(c) Grain boundaries are often causing for creep failure of metals. Why?

(d) Why aluminum has silvery white luster where as copper has reddish brown?
[4+4+4+4]

5
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8. (a) What alloying elements are commonly used in the commercial aluminium al-
loys? And explain their effect on structure and properties of alloys.

(b) In what way the mechanical properties of aluminium and its alloys be in-
creased? Discuss. [8+8]

? ? ? ? ?

6
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1. (a) Explain why electrical conductivity of the metals decreases with increase in
temperature?

(b) Explain why metals are opaque and lustrous?

(c) Grain boundaries are often causing for creep failure of metals. Why?

(d) Why aluminum has silvery white luster where as copper has reddish brown?
[4+4+4+4]

2. (a) What are the applications of Fe-Fe3C phase diagram?

(b) What are the limitations of Fe-Fe3C phase diagram and how are these limita-
tions overcome? [8+8]

3. (a) What is the degree of matrix microcracking? And how is it obtained?

(b) Ceramic matrix composites performance would be controlled by several fac-
tors. What are they? Explain them. [4+12]

4. (a) What alloying elements are commonly used in the commercial aluminium al-
loys? And explain their effect on structure and properties of alloys.

(b) In what way the mechanical properties of aluminium and its alloys be in-
creased? Discuss. [8+8]

5. (a) Give the composition of High speed tool steels. Discuss the role of each ele-
ment?

(b) Discuss the functions of Mn in Hadfield steels and Austenite steels ?

(c) Role of ‘Ni’ in Maraging and austenite steels?

(d) Role of ‘Cr’ in Austenite Stainless steels and high speed tool steels? [4+4+4+4]

6. Discuss the structure, properties and applications of the following:

(a) Calcium oxide

(b) Beryllium oxide. [8+8]

7. Write a short note on:

(a) Chemical compounds

(b) Interstitial compounds

7
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(c) Electron compounds

(d) Lave phases. [4+4+4+4]

8. (a) What is an alloy? Give two examples.

(b) Discuss in detail the effect of alloying elements in steels. [4+12]

? ? ? ? ?
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  B.Tech II Year - I Semester Examinations, December 2011 

METALLURGY & MATERIAL SCIENCE 
(COMMON TO ME, MCT, AME, MIM) 

Time: 3 hours                     Max. Marks: 75 
Answer any five questions 

All questions carry equal marks 
--- 

 
1.a) Explain electron cloud. What is the role of electron cloud in Metallic bond? 
   b) Describe the binding of atoms in Metals.         [8+7] 
 
2.a) Which is the most important of the Hume Ruthery rules? 

b) What is difference between random and ordered Solid Solutions? What is the role of 
energy of like bonds and unlike-bonds in them?        [6+9] 

 
3.a) One solid phase on heating through an invariant temperature becomes two solid phases. 

What is the invariant reaction? 
   b) Define, a phase, a component and degree of freedom, invariant reaction.     [7+8] 
 
4.a) State and describe various factors effecting the properties of cast Irons. 
   b) What is CEV? Why is its Significance?         [9+6] 
 
5. Discuss the effect of carbon on tempering based on 
 a) Original Structure, Morphology of Martensite. 
 b) Ms-Mf temperature and thus resultant amount of phases. 
 c) Hardness of Martensite.             [15] 
 
6.a) What are the particular characteristics of alloys of Cu-Zn system which contain only 

alpha solid solution? 
   b) Give the composition and use of 
 i) Catridge Brass   ii) Muntz Metal.       [7+8] 
 
7. Define the composite material and explain about three types of composite materials. 
                 [15] 
 
8. Write short notes on 
 a) Laminates (Laminated Composite Materials) 
 b) Ceramics and applications 
 c) Cermets and its applications.                [5+5+5] 
 

******** 
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  B.Tech II Year - I Semester Examinations, December 2011 

METALLURGY & MATERIAL SCIENCE 
(COMMON TO ME, MCT, AME, MIM) 

Time: 3 hours                     Max. Marks: 75 
Answer any five questions 

All questions carry equal marks 
--- 

 
1.a) What do you understand by metallic bonding? Why is it non-directional nature? 
   b) Compare and contrast Metallic, covalent and Ionic bonds, give examples.     [7+8] 
 
2.a) What is an interstitial solid solution name the five elements which commonly form 

interstitial solid solutions? 
   b) What is a grain size? What is a fine grained and coarse grained material?     [9+6] 
 
3.a) What is the role of size factor effect in changing the nature of equilibrium diagram? 
   b) What is meant miscibility gap?          [9+6] 
 
4.a) State and describe various factors effecting the properties of cast Irons. 
   b) Distinguish between white heart and black-heart malleable Iron.      [8+7] 
 
5.a) Define hardening? What are its objectives? 
   b) Steel is made hard by quenching list, at least, three requirements that must be met to 

justify this statement.            [6+9] 
 
6.a) What are the characteristics of titanium that makes it attractive for certain engineering 

applications? 
   b) Which elements are used to alloy with titanium. 
   c) Why are some of the titanium alloys heat – treatable?                        [5+5+5] 
 
7. Explain about the following which are frequently used in the study of agglomerated 

materials. 
 a) Particle size    b) Packing factor 

c) Density and porosity.                 [5+5+5] 
 
8. Write short notes on 
 a) Reinforced materials 
 b) Metal Ceramic Mixtures 
 c) Metal Matrix composites.                 [5+5+5] 
 

 
********
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  B.Tech II Year - I Semester Examinations, December 2011 

METALLURGY & MATERIAL SCIENCE 
(COMMON TO ME, MCT, AME, MIM) 

Time: 3 hours                     Max. Marks: 75 
Answer any five questions 

All questions carry equal marks 
--- 

 
1.a) Explain why carbon atoms in diamond bind covalently, while lead atoms bond 

metallically even through carbon and lead have four valence electrons each. 
   b) Covalent bonded solids are poor electrical conductors. Explain why?              [10+5] 
 
2. Differentiate between 
 a) Primary solid solution and secondary solid solution. 
 b) Substitutional and Interstitial solid solutions.        [8+7] 
 
3.a) What is phase rule? What is the difference between normal & the phase rule for metal 

systems? 
   b) Differentiate between equilibrium diagram and phase diagram.      [8+7] 
 
4. Explain why 
 a) S.G Iron is stronger and tougher than gray iron with same matrix. 
 b) Ni-hard has high wear resistance. 
 c) C.E.V of S.G Iron is lower than white cast Iron.              [5+5+5] 
 
5. Define tempering what are main aims of tempering? What is the driving force for 

tempering? What does the microstructure contain in as-quenched state of steel? What 
happens of steel is heated to above A, during tempering?         [15] 

 
6.a) Why do many aluminium alloy respond to age-hardening? Give some examples. Why 

others do not. 
   b) What are the outstanding properties of Aluminium?     [8+7] 
 
7.a) What is a composite material? 
   b) What are the ingradient of various FRP?      [6+9] 
 
8. Write short notes on 
 a) Crystalline Ceramics 
 b) Abrasive Materials 
 c) Nano Materials.                  [5+5+5] 
 

********
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  B.Tech II Year - I Semester Examinations, December 2011 

METALLURGY & MATERIAL SCIENCE 
(COMMON TO ME, MCT, AME, MIM) 

Time: 3 hours                     Max. Marks: 75 
Answer any five questions 

All questions carry equal marks 
--- 

 
1.a) Explain the crystallization of Metals. 
   b) Discuss about the effect of grain boundaries on the properties of Metals/Alloys.    [8+7] 
 
2.a) An alloy is more useful than a pure metal, discuss. 
   b) What is a master Alloy? What are its chief characteristics?  
   c) How are alloys actually made in industry?               [5+5+5] 
 
3.a) Discuss various methods used for drawing phase diagrams. 
   b) Explain why complete mutual solubility can occur between the two components of a 

substitutional solid solution but not for an interstitial solid solution.    [10+5] 
 
4. Distinguish between 
 a) Describe how does the strength of the cast Iron vary with the Matrix? 
 b) Describe how does the ductility vary with the shape of the graphite in cast Irons? 
 c) White cast Iron and Gray cast Iron.               [5+5+5] 
 
5. Compare and contrast 
 a) Age hardening and Tempering. 
 b) Lower bainite and Tempered marten site. (Tempered at 1000C).      [8+7] 
 
6.a) What is the purpose of adding head to Brass? 
   b) What is the most important property of copper? 
   c) What type of alloys are included under the classification bronzes?            [5+5+5] 
 
7.a) Discuss in detail about the Micro electromechanical systems (MEMS).  
   b) Classify the ceramic based upon their applications.        [8+7] 
 
8. Write short notes on 
 a) Properties and applications of cermets glasses, abrasive materials. 
 b) C – C composites. 
 c) Nano materials & its Applications.                [5+5+5] 
 
 

********  
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1. (a) What are ceramics? Indicate their main characteristics.

(b) Discuss briefly classification of ceramic materials. [5+10]

2. (a) What are two kinds of solid materials? Glass is not considered as true solid.
Why?

(b) How is metallic bond similar to both ionic and covalent bond?

(c) Ionic solids are bad conductors of electricity but an aqueous or fused solution
of them conducts electricity. Why? [4+6+5]

3. (a) What is the difference between phase diagram and equilibrium diagram? Iron-
Cementite diagram is a phase diagaram not a equilibrium diagram. Why?

(b) What is phase rule? What is the difference between Lever rule and Phase rule
for a metal system? [7+8]

4. (a) Give the typical composition of white cast iron?

(b) Explain the malleabilizing treatment given to white cast Iron with a neat
sketch?

(c) Explain the composition, microstructure and properties of gray cast Iron?
[2+6+7]

5. (a) What is a nano-composite? Indicate the difficulties of nano-composites.

(b) Discuss particulate reinforced composites. [5+10]

6. (a) Explain briefly ‘AAA’ classification of wrought aluminium alloys.

(b) Discuss any two important aluminium alloys, giving its composition, heat
treatment, structure and properties. [5+10]

7. (a) What are intermediate phases? Discuss various types of intermediate phases?

(b) What is the importance of ratio of radius of interstitial to solvent atom in
interstitial compounds? [7+8]

8. (a) What is cold stabilization? Why is it adopted?

(b) Draw a T-T-T diagram for 0.4% C steel and identify the microstructural
phases and their hardness values. What is its relation to C.C.T. diagram?
Why is it so difficult to determine the C.C.T. diagram? [5+10]

? ? ? ? ?

1
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All Questions carry equal marks
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1. (a) Distinguish between hardness and hardenability.

(b) Critically discuss Pack carburizing of steels. [5+10]

2. Write a short note on:

(a) Lever rule

(b) Phase rule

(c) Eutectic system

(d) Congruent Melting intermediate phase. [4+4+4+3]

3. (a) Briefly classify ceramic matrix composites and give examples.

(b) Discuss in detail continuous fiber reinforced ceramic matrix composites.[5+10]

4. (a) The most commonly used refractory materials is based on Alumina-Silica com-
positions, with varying range. Justify the statement.

(b) Describe the structure, properties and applications of Dolomite. [7+8]

5. Write a short note on

(a) Nucleation and growth

(b) Micro segregation and macro segregation

(c) Homogeneous and Heterogeneous nucleation

(d) Directional solidification. [4+4+4+3]

6. Define solid solution? Discussion in detail with examples of the following:

(a) Sub situational Solid solution

(b) Interstitial solid solution. [15]

7. (a) Write in detail about hot working tool steels and cold working tool steels?

(b) Write in detail about nickel steels? [7+8]

8. (a) Why is alpha Brass more ductile than 60-40 brass?

(b) What is Gun metal? Indicate its composition and applications.

(c) What is the significance of Al-Li alloys?

2
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(d) Why is 5 percent tin bronze stronger than 5 percent zinc brass?

(e) What is de-aluminification? How to over come this problem. [3+3+3+3+3]

? ? ? ? ?

3
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II B.Tech I Semester Examinations,November 2010
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Time: 3 hours Max Marks: 75
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1. (a) Why stainless steels are stainless?

(b) Is it possible to harden 18%Cr-8%Ni steels by heat treatment?

(c) Why Austenitic stainless steels prone to weld decay? How can you avoid weld
decay? [2+6+7]

2. (a) What are the important uses of pure copper? Indicate the general relationship
between properties and the phase diagram of the copper-zinc system.

(b) Briefly classify the brasses and give examples. [10+5]

3. Write explanatory notes on the following:

(a) Piezoelectric ceramis and

(b) Ferroelectric ceramics. [8+7]

4. (a) What are the attractive package of properties of ceramic materials? Indicate
advantages, disadvantages of ceramic matrix composites.

(b) Discuss any one important ceramic matrix composite. [7+8]

5. (a) If pure Iron is heated to 9500C and subjected for fast cooling what will be the
effect of grain size and why?

(b) What is the maximum solubility of carbon in iron? Why? What will happen
to the carbon if it exceeds the maximum solubility limit? [7+8]

6. There are 3 alloys with the following weight composition

Element-A Element-B Element-C
Alloy−1 70% 20% 10%
Alloy−2 60% 35% 5%
Alloy−3 50% 30% 20%

In what weight proportion should the above 3 alloys be mixed to produce a new
alloy of the following composition. 56% Element-A, 29% Element B, 15% Element
C Assume that the total weight is conserved. [15]

7. (a) Carburized components are subjected to subsequent hardening heat treat-
ment. However, nitrided articles will not be heat treated subsequently. Ex-
plain why?

4



Code No: A109210306 R09 Set No. 1

(b) What is chemical heat treatment? Explain how it is done? What are the
properties of cyamided case? [5+10]

8. (a) Define grain and grain boundary? How does the presence of grain boundary
affect the physical and mechanical properties of metals?

(b) What is the effect of heating rate and cooling rate of steel on grain growth
and properties of steel?( Consider heating to Austenite zone and cooling from
the same zone)? [7+8]

? ? ? ? ?

5
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II B.Tech I Semester Examinations,November 2010
METALLURGY AND MATERIALS SCIENCE

Common to Mechanical Engineering, Mechatronics, Production
Engineering, Automobile Engineering

Time: 3 hours Max Marks: 75
Answer any FIVE Questions

All Questions carry equal marks
? ? ? ? ?

1. (a) Differentiate between a single crystal and polycrystalline material?

(b) Explain why fine grained materials have superior properties than coarse grained
materials?

(c) Explain the purpose of etching in metallographic examination? [6+5+4]

2. (a) Compare and contrast Brasses with Bronzes.

(b) What is the role of phosphorous in bronzes? [11+4]

3. What are four basic types of cast Irons? Explain them with respect to properties,
microstructure with a diagram and applications? [15]

4. Explain the various methods for drawing phase diagrams? [15]

5. (a) What is the purpose of reinforcements? Describe different types of reinforce-
ments in composites.

(b) Suggest an appropriate matrix to be used for the following fiber types with
proper justification:

i. SiC,

ii. Polyethylene

iii. E-glass. [10+5]

6. (a) What are ceramic materials? Why are they so important?

(b) Discuss the mechanical behaviour of ceramic materials. [5+10]

7. (a) What is the effect of inadequate time of soaking of steel even at appropriate
temperature of hardened steel?

(b) “Much of the versatility of steel as an engineering material arises from the fact
that it is amenable to heat treatment”. If so, elucidate this statement with
reasons. [4+11]

8. (a) What is the importance of grain size in steel? How do you determine grain
size of the given steel?

(b) Explain why grains are stronger than grain boundaries at high temperature
and grain boundaries are stronger than grains at room temperatures? [7+8]

? ? ? ? ?
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MODEL PAPER-I 
 

Answer the following         5X14=70 

 
1. Define the Stress-strain curve with salient points? (14M) 

(OR) 
 

2.  Derive the relation between young’s modulus, modulus of rigidity and bulk modulus? 
 

 

3. A gas cylinder of internal diameter 40 mm is 5 mm thick. If the tensile stress in the 
material is not to exceed 30 MPa, find the maximum pressure which can be allowed in the 
cylinder. (14M) 

 

(OR) 

4. Find the angle of twist per meter length of a hollow shaft of 100 mm external diameter  and 
60 mm internal diameter, if the shear stress is not to exceed 35 MPa. Take modulus of rigidity 
G= 85GPa. 

 
   5. A cantilever beam of 2 m long carries a uniformly distributed load of 1.5kN/m over a length of   
       1.6 m from the free end. Draw shear force and bending moment diagrams for the beam. 

(14M) 

(OR) 

6.  A simply supported beam 6 m long is carrying a uniformly distributed load of 5kN/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. 

 

7. State the assumptions in theory of simple bending and derive the bending equation?(14M) 
 

(OR) 
 

8.  The cross- section of a T-beam is as follows: flange thickness = 10 mrn; width of flange = 100 

mm; thickness of web = 10 mm; depth of web = 120mm. If a shear force of2KN is acting at a 

particular section of the beam. Draw the shear stress distribution across the beam cross- 

section? 

9.  A simply supported beam of 6m span is subjected to a concentrated load of 18kN at 4m 
from left support. Calculate i) The position and maximum value of deflection . ii)Slope at 
mid 

span iii) Deflection at load point (14M) 
 



(OR) 

10.  Find the force in members CG, FG, BG, BC. Use method of section to compute the result. 
Indicate the zero force members. BH = 4m, AH=HG=GF=FE = 3m, 
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MODEL PAPER-II 
 

Answer the following         5X14=70 
 
 

1 A bar of 0.3m long is 50mm square in section for 120mm of its length, 25mm diameter for 

80mm and 40mm diameter for the remaining length. If a tensile force of 100KN is applied to the 

bar calculate the maximum and minimum stresses produced in it, and the total elongation. Take 

E=200GPa. (14M) 

 
 

(OR) 
 

2. Define hook’s law and explain the stress-strain curve for mild steel with salient points? 

 

 

3. A simply supported beam of 16m long carries the point loads of 4KN, 5KN and 3KNat 

distances 3m, 7m and 10m respectively from the left support. Calculate the maximum shear force 

and bending moment. Draw the SFD and BMD. (14M) 
 

(OR) 
 

4. A beam of length l carries a uniformly distributed load of w per unit length. The beam is 

supported on two supports at equal distances from the two ends. Determine the position of the 

supports, if the B.M, to which the beam is subjected to , is as small as possible. Draw the SFD & 

BMD for the beam. 

5.Two wooden planks 150mmX50mm each are connected to form a T-section of beam. If a 

moment of 6.4kN-m is applied around the horizontal neutral axis, inducing tension below the 

neutral axis, find the bending stresses at both extreme fibers of the cross section. (14M) 

(OR) 
 

6. An I-section beam 350mmX200mm has a web thickness of 12.5mm and a flange thickness of 

25mm. It carries a shearing force of 200kN at a section. Sketch the shear stress distribution 

across the section. 

 

7. A simply supported beam of span ‘L’ is subjected to equal loads W/2 at each of 1/3
rd 

span 

points. Find the expression for deflection under the load at mid span. (14M) 
 



 

 
 OR) 

 

8. Find the forces in the members AF, AB , CD, DE, EC and the reaction forces at A and D. CD 

= 3m. 

 

 

 

 
9. Write The Assumptions in Torsion? And derive the torsion equation? (10M) 

 

(OR) 
 

10. Derive the formula for change in volume & change in dimensions for thin cylinder due to 

internal pressure. 
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                  Model paper III 
 

Answer the following         5X14=70 

1 A flat steel bar 200mmX20mmX8mm is placed between two aluminum bars 

200mmX20mmX6mm so as to form a composite bar. All the three bars are fastened together at 

room temperature. Find the stresses in each bar, where the temperature of the whole assembly is 
0 -6 0 -6 0 

raised through 50 C. Assume ES = 200GPa, EAl= 80GPa, σS = 12x10 / C, σAl= 24x10 / C. 

(OR) 
 

2  Derive the stresses in the bars of uniformly tapering circular sections.(14M) 
 
 

3 A horizontal beam of 10m long is carrying a uniformly distributed load of 1kN/m. The beam is 

supported on two supports 6m apart. Find the position of supports, so that bending moment on 

the beam is small as possible. Also draw the SFD & BMD for the beam. (14M) 

(OR) 

4 A cantilever beam is 2m long carries a uniformly distributed load of 1.5kN/m over a length of 

1.6m from the free end. Draw SFD & BMD for the beam. 

 
5.What are the assumptions in theory of simple bending & Derive the bending equation? (14M) 

(OR) 
 

6. A rolled steel joist 200mmx160mm wide has flange 22mm thick and web 12mm thick. Find the 

proportion, in which the flanges and web resist shear force. 

7.Find the reaction components at A and B. Also find the forces in each individual member, 

specify compression or tension. (14M) 
 

 

 
(OR) 



8. Plot the elastic curve and maximum deflection and maximum slope for the cantilever beam 
loaded as shown in the fig. take E=200GPa and I=300X10

6 
mm

4
 
. 

 

 

9.Find the maximum torque that can be safely applied to a shaft of 80mm diameter. The 

permissible angle of twist is 1.5 degrees in a length of 5m and shear stress not to exceed 42MPa. 

Take C=84GPa. (14M) 
 

(OR) 
 

10. A cylindrical shell of 500 mm diameter is required to withstand an internal pressure of 4MPa. 
Find the minimum thickness of the shell, if maximum tensile strength for the plate material is 

400MPa and efficiency of the joints is 65%. Take factor of safety as 5. 
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MODEL PAPER-IV 
 
 

Answer the following         5X14=70 
 

1 Derive the relation between young’s modulus, modulus of rigidity and bulk modulus? (14M) 

(OR) 
 

2. Define hook’s law and explain the stress-strain curve for mild steel with salient points? 
 

3.A cantilever beam of 2 m long carries a uniformly distributed load of 1.5kN/m over a length of 

1.6 m from the free end. Draws shear force and bending moment diagrams for the beam. (14M) 
(OR) 

 

4. A beam of length l carries a uniformly distributed load of w per unit length. The beam is 

supported on two supports at equal distances from the two ends. Determine the position of the 

supports, if the B.M, to which the beam is subjected to , is as small as possible. Draw the SFD & 

BMD for the beam. 
 

5. Derive an expression for M/I=σ/Y=E/R. (14M) 

(OR)  

6.An I-section beam 350mmX200mm has a web thickness of 12.5mm and a flange thickness of 

25mm. It carries a shearing force of 200kN at a section. Sketch the shear stress distribution 

across the section. 

      7.A gas cylinder of internal diameter 40 mm is 5 mm thick. If the tensile stress in the 
material     is not to exceed 30 MPa, find the maximum pressure which can be allowed in the 
cylinder. (14M) 

(OR) 
 

8.Derive the bending equation? 
 

9. Find the reaction components at A and C. Also find the forces in each individual member, 
specify compression or tension. Given AD=10in ,DC=7in , BD=8in. (14M) 

 

(OR) 



10. An overhanging beam ABC, supported at A and B is loaded as shown in fig. determine the 

deflection at free end C and the maximum deflection between A and B. 

Take E=200GPa and I=45X10
6 

mm
4
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MODEL PAPER-V 
 
 

Answer the following         5X14=70 

 
1 (a) A tensile test was conducted on a mild steel bar. The following data was obtained from the 

test: (14M) 

(i) Diameter of the steel bar = 3 cm 

(ii) Gauge length of the bar = 20cm 

(iii) Load at elastic limit = 250kN 

(iv) Extension at a load of 150kN = 0.21 mm 

(v) Maximum load = 380kN 

(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 
 

(OR) 

 
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 250kN, estimate the proportional of the 

load carried on each rod and the induced stresses. Take the value of E for copper = 
5 2 5 2 5 2 

1.3X10 N/mm , for zinc = 1X10 N/mm and for aluminium = 0.8X10 N/mm 
 
 

 3.A simply supported beam of length 10m, carries the uniformly distributed load and two point 

loads as shown in Fig.(2) Draw the S.F and B.M diagram for the beam and also calculate 

the maximum bending moment. (14M) 

 



OR 
 

4. Draw shear force and bending moment diagram for the beam given in fig. 
 

 

(14M) 

5a)Derive an expression for M/I=σ/Y=E/R 

 
b)A rectangular beam 300 mm deep is simply supported over the span of 4 m. Determine the 

uniformly distributed load per meter which the beam may carry, if the bending stress should 

not exceed 120N/mm 
2 
. Take I=8X10 

(OR) 

6 4 
mm . 



 

6.An I section beam 350 x 150 mm as shown in Fig. has a web thickness of 10 mm and a flange 
thickness of 20 mm. If the shear force acting on the section is 40kN, find the maximum shear 
stress developed in the I section. 

 

 
 

 

 
7.Two shafts of the same material and of same lengths are subjected to a same torque, if the first 

shaft is of a solid circular section and the second shaft is of hollow circular section, whose 

internal diameter is 2/3 of the outside diameter and the maximum shear stress developed in each 

shaft is the same, compare the weights of the shafts. (10M) 
 

(OR) 
 

8. A cylindrical vessel, whose ends are closed by means of rigid flange plates, is made up of steel 

plate 3 mm thick. The length and internal diameter of the vessel are 50 cm and 25 cm 

respectively. Determine the longitudinal and hoop stresses in the cylindrical shelldue to an 

internal fluid pressure of 3N/mm2. Also calculate the increase in length, diameter and volume of 

vessel. Take E = 2X105N/mm2 and μ=0.3. 
 

       OR 

9.The double overhanging beam ABCD shown in fig. is subjected to concentrated loads W1 at 

free ends and to uniformly distributed load W2/L per unit length in the portion BC. Determine 

the ratio W1 to W2 such that deflection at free end A is equal to the deflection of E where E is 

the middle point of BC. (10M) 
 

 
 

(OR) 
 

 



10. Find the forces in the members and the reaction forces. All relevant details are 
provided below. 
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MODEL PAPER-VI 

Answer the following         5X14=70 

 

 

1. Draw stress strain diagram for ductile materials and indicate all salient features on it. Explain the 

various mechanical properties can be estimated from that diagram. 

(OR) 

2. A specimen of diameter 13 mm and gauge length 50 mm was tested under tension. At 20 kN load, 

the extension was observed to be 0.0315 mm. Yielding occurred at a load of 35 kN and the ultimate 

load was 60 kN. The final gauge length at fracture was 70 mm. Calculate young’s modulus, yield 

stress, ultimate strength and percentage elongation. 

 

 

3. An overhanging beam ABC of length 7 m is simply supported at A and B over a span of 5 m and 

portion BC overhangs by 2 m. Draw the shearing force and bending moment diagrams abd 

determine the point of contra-flexure if it is subjected to uniformly distributed loads of 3 KN/m 

over the portion AB and a concentrated load of 8 kN at C.  

 

 

(OR) 

4. Sketch SFD and BMD for the cantilever beam shown in figure. 

 

 
 

 

5. A rectangular beam 300 mm deep is simply supported over a span of 4m. Determine the uniformly 

distributed load per meter which the beam may carry, if the bending stress should not exceed 120 

N/mm2. Take I = 8x106 mm4.  

(OR) 

6. Derive the equation of bending moment and write down the assumptions for theory of simple 

bending. 

 

 

7. Figure shows a Warren girder, each member having 3 m length supported freely at its end  

    Points. The girder is loaded at B and C as shown. Find the forces in all members of the girder  

     by using Method of joints. 



 
(OR) 

 

 

 

 

8.A simply supported beam of span 6m carries two point loads of 60KN and 50KN at 1m and 3m  

   respectively from the left end. Find the position and magnitude of max. deflection. Take E= as  

   200 GPa and I =8500cm4. Also determine the value of deflection at the same point if one more  

   load of 60KN is placed over the left support. 

 

9.  A hallow shaft of outside diameter 80 mm and inside diameter 50 mm is made of aluminium     

having shear modulus  G = 27GPa. When the shaft is subjected to a torque  T = 4.8 kN-m, what is the 

maximum shear strain and maximum normal strain in the bar? 

(OR) 

10. A thin cylindrical shell is 3m long and 1m in internal diameter. It is subjected to internal pressure 

of 1.2 MPa.  If the thickness of the sheet is 12mm, find the circumferential stress, longitudinal stress, 

changes in diameter, length and volume. Take E=200 GPa and μ= 0.3.  

 
 

 

 

 
 

 

 

 
 



UNIT-1 

1) A stationary mass of gas is compressed without friction from an initial state of 0.35 m3 

and 0.11 MPa to a final state of 0.25 m3 at constant pressure. There is a transfer of 

48.67 kJ of heat from the gas during the process. How much does the internal energy of 

the gas change?  

2)  A system composed of 2 kg of the above fluid expands in a frictionless piston and     

cylinder machine from an initial state of 1 MPa, 100 °C to a final temperature of 30 °C. If 

there is no heat transfer, then find the network for the process 

3) 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? 

4) 12 A vessel of 0.04 m3 contains a mixture of saturated water and saturated steam at a           

temperature of 250°C. The mass liquid present is 9 kg. Find the pressure, the mass, the 

specific volume, the enthalpy and entropy and the internal energy. 

5) A steam turbine receives steam at 20 bar and superheated by 80 C.  The exhaust  

pressure is 0.10 bar and expansion takes place isentropically.  Calculate 

a) Heat supplied, assuming that the feed pump supplies water to the boiler at 20 bar, 

b) Heat rejected, 

c) Turbine work, 

d) Net work, 

e) Thermal efficiency, and 

f) Theoretical steam consumption. 

6) a)  Describe diesel gas power cycle with the help of P-V and T-S diagrams.  Derive  

    an    expression for its air standard efficiency 

            b)  A diesel engine has a clearance volume of 220 cm3 and a bore and stroke of  

                    15cm and 20cm respectively.  The inlet conditions are 100 KN/m2 and 20 C.  

                      The    maximum temperature of the engine is 1400 C.  Calculate 

         i) Ideal thermal efficiency of cycle and 

                     ii) m.e.p 

7) a)   State the limitations of the first law of thermodynamics. 

b) A reversible heat engine operates between 875K and 310K and deliver a reversible 

refrigerator operating between 310K and 255K.  the engine receives 2000KJ of heat 

and the net work output from the arrangement equals to 350KJ.  Calculate the cooling 

effect of refrigerator. 



8) Steam at 0.8 Mpa, 250 C and flowing at the rate of 1 kg/s passes into a pipe carrying wet  

steam at 0.8 Mpa, 0.9 dry.  After adiabatic mixing the flow rate is 2.5 kg/s.  determine the 

condition of steam after mixing.  The mixture is now expanded in a frictionless nozzle 

isentropically to a pressure of 0.4 Mpa.  Determine the velocity of the steam leaving the 

nozzle.  Neglect the velocity of steam in the pipe line.. 

9) (a) Distinguish between the terms change of state, path and process. 

(b) Show that energy is a property of a system. And explain with    suitable figures. 

10) The air speed of a turbo jet engine in flight is 270 m/s. Ambient air temperature is 15°C. 

Gas temperature at outlet of nozzle is 600°C. Corresponding enthalpy values for air and 

gas are respectively 26 and 912 kJ/kg. Fuel air ratio is 0.0190. Chemical energy of the 

fuel is 44.5 MJ/kg. Owing to incomplete combustion 5% of the chemical energy is not 

released in the reaction. Heat loss from the engine is 21 kJ/kg of air. Calculate the 

velocity of the exhaust jet 

 
UNIT-2 

1)  A reversible heat engine operates between two reservoirs at temperature 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 engine is 2000 kJ and the network output of 

the combined engine refrigerator plant is 360 kJ. Then,  

!) Evaluate the heat transfer to the refrigerant and the net heat transfer to the reservoir  

    at 40°C.  

2) Reconsider (i) given that the efficiency of the heat engine and the COP of the refrigerator 

are each 40% of their maximum possible values. 

3) a) State Kelvin-Plank statements and Clausius statement 

b) Prove that all reversible engines operating between the same two heat reservoirs 

have the same efficiency 

 

4) Two reversible heat engines operate on carnot cycle. They work in series between a     

maximum and minimum temperature of 550 C and 20 C. If the engines have equal 

thermal efficiencies and the first rejects 450 KJ to the second, calculate 

i) The temperature at which heat is supplied to the second engine 

ii) The work done by each engine 

5) 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 engine is 2000 kJ and the network output of the 

combined engine refrigerator plant is 360 kJ. 

 

(i) Evaluate the heat transfer to the refrigerant and the net heat transfer to the 

reservoir at 40°C. 

(ii) Reconsider (a) Given that the efficiency of the heat engine and the COP of  

the refrigerator are each 40% of their maximum possible values 



6) (a) What is heat pump? How does it differ from refrigerator? Explain the COP of both the 

cases. 

      

(b) 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? 

7)  a) What is a PMM2 ? 

  b) A heat pump operates between two identical bodies of specific heat C and T1.  The 

operation of the pump cools down one of the bodies to T2.  Show that for the operation of 

pump the minimum work input is given by  

Wmin =C [T1/T2 + T2 – 2T1] 

8) a) Explain  about  Kelvin plank  statement? 

b) Explain  about  Clausius  statement? 

UNIT-3 

1) 10 kg of feed water is heated in a boiler at a constant pressure of 1.5 MN/m2 from 40 C. 

Calculate the enthalpy required and change of entropy when water is converted into 

following qualities of steam in each  case i) Wet steam at x=0.95 and 

                                                                  ii) Super heated steam at 300 C 

 

2) Define dryness fraction of steam. Describe methods of finding dryness fraction of steam 

        3)  a) Define saturated air, wet bulb temperature, specific humidity and relative humidity. 

             b) State and explain i) Dalton’s law of partial pressure ii) Avagadro’s law 

       4)   A vessel of 0.04 m3 contains a mixture of saturated water and saturated steam 

             at a   temperature of 250°C. The mass liquid present is 9 kg. Find the pressure, 

             the mass,  the specific volume, the enthalpy and entropy and the internal energy. 

       5)   Air at 16oC and 1.2 bar occupies a volume of 0.03m3.the air is heated at  

           Constant. voulume until the pressure is 4.3 bar and then cooled at constant  

            pressure back to the original temperature. calculate 
              i) The net heat flow to or from the air and  
              ii) the net entropy change. 

      6)   State and explain  i) Dalton’s law of partial pressures 

                                            ii) Avogadro’s Law 

        7)   5 kg of steam with a dryness fraction of 0.9 expands adiabatically  to the  

             Law PV1.13constant. from a pressure of 8 bar to 1.5 bar determine 

               i)final dryness fraction  ii)heat transferred    iii)work done 

 



8 ) (a) Draw the phase equilibrium diagram for a pure substance on T-s plot with  

            relevant  constant property lines 

 

     (b)  A vessel of 0.04 m2   Contains  a mixture of saturated water and saturated steam at a 

temperature of 250°C. The Mass liquid present is 9kg . Find pressure, the mass, the specific 

volume, the enthalpy and entropy and the internal energy. 

 

UNIT-4 

   1)  (a) What do you understand by triple point? Give the pressure and temperature of water  

           at its triple point. 

       (b) Find the enthalpy and entropy of steam when the pressure is 2 MPa and the  

          specific volume is 0.09 m3/kg. 

   2)  (a) Draw the phase equilibrium diagram for a pure substance on T-s plot with  

             relevant constant property lines 

        (b)  A vessel of 0.04 m2   Contains  a mixture of saturated water and saturated steam  

         at a temperature of 250°C. The Mass liquid present is 9kg . Find pressure, the mass,  

         the specific volume, the enthalpy and entropy and the internal energy 

3) Steam at 0.8 Mpa, 250 C and flowing at the rate of 1 kg/s passes into a pipe carrying wet  

steam at 0.8 Mpa, 0.9 dry.  After adiabatic mixing the flow rate is 2.5 kg/s.  determine the 

condition of steam after mixing.  The mixture is now expanded in a frictionless nozzle 

isentropically to a pressure of 0.4 Mpa.  Determine the velocity of the steam leaving the 

nozzle.  Neglect the velocity of steam in the pipe line.. 

4) Draw T-S diagram of water and show dew point temperature, dry bulb temperature and 

critical     temperature. 

5) What is the use of psychometric chart, compressibility charts and Mollier chart 

6) Draw T-S diagram of water and show dew point temperature, dry bulb temperature and 

critical     temperature. 

UNIT-5 

 

1) Describe diesel gas power cycle with the help of P-V and T-S diagrams. Derive 

         an expression for its air standard efficiency 

2) Explain with neat sketch the working of Vapour compression refrigeration cycle 

3) In an ideal refrigeration cycle the temperature of of the condensing vapor is -40oC and 
the temperature during evaporation is – 15oC Calculate a) The COP of the cycle  
 b) The power required to produce one ton of refrigeration and Mass flow rate of the               

refrigeration for each ton of refrigeration consider the working fluids F 12 and ammonia. 

4) The compression ratio in an air standard Otto cycle is 7.5.at the beginning of 

compression process the pressure is 120kN/m2 and the temperature is 300k.The heat 

added to the air per cycle is 1650kJ/kg of air. calculate  

a)  the pressure and the temperatures at the end of each process of the cycle  

b)  the thermal efficiency  

c) the MEP of the cycle and  



d) power out per kg of air 

5) a) Describe diesel gas power cycle with the help of P-V and T-S diagrams.  Derive an 

expression for its air standard efficiency 

     b) A diesel engine has a clearance volume of 220 cm3 and a bore and stroke of 15 cm and 

20cm respectively.  The inlet conditions are 100 KN/m2 and 20 C.  The maximum temperature 

of the engine is 1400 C.  Calculate 

i.   Ideal thermal efficiency of cycle and 

ii.   m.e.p 

6)(a) Discuss the advantages and disadvantages of vapour absorption refrigeration system  

     over the vapour compression system. 

      (b) A Bell-Coleman refrigeration cycle works between 1 bar and 6 bar. Find the C.O.P of the 

system and its tonnage when the air flow rate is 1 kg/s. The ambient temperature is 27°C and 

refrigerator temperature is 0°C.  
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