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MISSION OF THE INSTITUTION  

NCERC is committed to transform itself into a center of excellence in Learning and Research in 

Engineering and Frontier Technology and to impart quality education to mould technically competent 

citizens with moral integrity, social commitment and ethical values. 

  

We intend to facilitate our students to assimilate the latest technological know-how and to imbibe 

discipline, culture and spiritually, and to mould them in to technological giants, dedicated research 

scientists and intellectual leaders of the country who can spread the beams of light and happiness 

among the poor and the underprivileged. 
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 Approved by AICTE New Delhi and Accredited by NAAC 

 Affiliated to the University of Dr. A P J Abdul Kalam Technological University. 

DEPARTMENT VISION 

Producing internationallycompetitive Mechanical Engineerswith social responsibility & sustainable 

employability through viable strategies as well as competent exposure oriented quality education. 

DEPARTMENT MISSION 

1. Imparting high impacteducation by providing conductive teaching learning environment. 

2. Fostering effective modes of continuous learning process with moral & ethical values.  

3. Enhancing leadership qualities with social commitment, professional attitude, unity, team 

spirit & communication skill.  

4. Introducing the present scenario in research & development through collaborative efforts 

blended with industry & institution.  

PROGRAMME EDUCATIONAL OBJECTIVES 

PEO1: Graduates shall have strong practical & technical exposures in the field of Mechanical 

Engineering & will contribute to the society through innovation & enterprise. 

PEO2: Graduates will have the demonstrated ability toanalyze, formulate & solve design engineering / 

thermal engineering / materials & manufacturing / design issues & real life problems. 

PEO3: Graduates will be capable of pursuing Mechanical Engineering profession with good 

communication skills, leadership qualities, team spirit & communication skills. 

PEO4: Graduates will sustain an appetite for continuous learning  by pursuing higher education & 

research in the allied areas of technology. 

 

PROGRAM OUTCOMES (POS) 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 

fundamentals, and an engineering specialization to the solution of complex engineering 

problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 

engineering problems reaching substantiated conclusions using first principles of 

mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and 

design system components or processes that meet the specified needs with appropriate 

consideration for the public health and safety, and the cultural, societal, and environmental 

considerations. 
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4. Conduct investigations of complex problems: Use research-based knowledge and 

research methods including design of experiments, analysis and interpretation of data, and 

synthesis of the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 

modern engineering and IT tools including prediction and modeling to complex engineering 

activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to 

assess societal, health, safety, legal and cultural issues and the consequent responsibilities 

relevant to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering 

solutions in societal and environmental contexts, and demonstrate the knowledge of, and 

need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 

norms of the engineering practice. 

9. Individual and teamwork: Function effectively as an individual, and as a member or 

leader in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 

engineering community and with society at large, such as, being able to comprehend and 

write effective reports and design documentation, make effective presentations, and give 

and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 

engineering and management principles and apply these to one’s own work, as a member 

and leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage 

in independent and life-long learning in the broadest context of technological change. 

 

PROGRAM SPECIFIC OUTCOMES (PSO) 

PSO1: graduates able to apply principles of engineering, basic sciences & analytics including multi 

variant calculus & higher order partial differential equations.. 

 

PSO2: Graduates able to perform modeling, analyzing, designing & simulating physical systems, 

components & processes. 

 

PSO3: Graduates able to work professionally on mechanical systems, thermal systems & 

production systems. 
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MAPPING OF COURSE OUTCOMES WITH PROGRAM SPECIFIC OUTCOMES 

 

 

 
PSO1 PSO2 PSO3 

CO1 
3 3 2 

CO2 
3 3 2 

CO3 
2 3 1 

CO4 
3 2 2 

CO5 
2 3 2 

 

 

Note: H-Highly correlated=3, M-Medium correlated=2, L-Less correlated=1 
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SYLLABUS 
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QUESTION BANK 

MODULE I 

 

Q:NO: 

 

QUESTIONS 

 

CO 

 

KL 

1 What you mean bystate of stress at a point? CO1 K2 

2 State of stress at a point is given by cartesian stress tensor   

 
Find the following (a) Stress invariants 

(b)Characteristic equation (c)Principal stress 
 

CO1 K4 

3 Explain strain tensor. CO1 K2 

4 The state of plane stress at a point is represented by the stress 

element below . The stresses acting are σx =40 Mpa, σy= 20 

Mpa and   τxy= 16Mpa.Draw Mohr’s circle , determine the 

principal stresses and 

Maximum shear stresses 

 

CO1 K4 

5 The state of stress at a point is given by σx = 2kpa, σy =3 kPa, 

σz = 2kPa,  حxy = - 1kPa,حxz =1kPa,حyz = -1kPa. Determine the 

principal stresses  

CO1 K2 

6 The state of stress at a point is given by σx = 70Mpa σy = 

10Mpa σz = -20Mpa حxy = - 40MPa حxz = حyz = 20MPa. 

Determine the principal stresses 

CO1 K2 

7 Displacement field for a 2D plane strain is u = [(x2+xy) i + (y2+xy) j] * 

10-2, Find component of strain at a point (2,4) . 

 

CO1 K2 

8 The displacement field in a body is given by  u = [(x2+y) i + (y+2) j + 

(x2-2z2) k ] * 10-3. Determine the principal strain at the point (2,2,3) and 

direction of maximum principal strain. 

CO1 K4 
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MODULE II 

1 Explain Hooke’s law for linearly elastic isotropic material. CO2 K2 

2 Write equations of generalised Hooks law of elasticity CO2 K4 

3 Write down relationship among elastic constant CO2 K2 

4 Explain stress-strain curve mild steel bar in tension test CO2 K5 

5 What you mean by principle of superposition CO2 K2 

6 Write equations of generalised Hooks law of elasticity. CO2 K3 

7 Write down Cauchy’s strain displacement relationship. CO2 K5 

8 A composite bar made of brass and steel is fixed between two 

supports as shown in igure. If the temperature is increased by  800 C. 

Find the stresses induced in steel and brass section. Assuming  (i)the 

support do not yied (ii) Support yied by 0.15mm.  Take ES= 200Gpa , 

EB= 100Gpa, αS= 12 *10-6  /0C,  αB= 19 *10-6  /0C, LS= 200 mm, LB= 

250mm 

CO2 K4 

9 Derive the relationship between stress and strain for an 

isotropic materialin terms of Lame’s Coefficient 

CO2 K4 

 

MODULE III 

1 What you mean by torsion? CO3 K3 

2 Explainassumptions of torsional equation. CO3 K3 

3 Write a short note on torsional rigidity and fleural rigidity CO3 K2 

4 Draw the shear force and bending moment diagram for the 

beam loaded and supported as shown in figure 

 
 

CO3 K3 

5 Draw shear force and bending moment digram for overhanging 

beam shown below 

 

CO3 K5 

6 Explain section modulus. CO3 K3 

7 Compare the strength of a hollow shaft of diameter ratio 0.85 to that CO3 K2 



 

Department of Mechanical Engineering, NCERC, Pambady Page 13 
 

of solid shaft by considering the permissible shear stress. Both the 

shaft are of same material, of same length and same weight. 

8 Compare the weight of a hollow shaft of diameter ratio 0.85 to that of 

solid shaft by considering the permissible shear stress. Both the shaft 

are of same material, of same length and same strength. 

CO3 K5 

9 Derive torsion equation CO3 K5 

10 Derive the epression for shear stress in a beam symmetrical and 

unsymmetrical section? 

CO3 K4 

 

MODULE IV 

1 Write down reciprocal relation for multiple loads on a structure CO4 K2 

2 Derive the expressions for elastic strain energy in terms of applied 

load/moment and material property for the cases of a) Axial force b) 

Bending moment c)shear force and d)torque 

CO4 K4 

3 Calculate the displacement in the direction of load P applied at a 

distance of L/6 from the left end for a simply supported beam of span 

L as shown in the figure. 

 

CO4 K4 

4 Define and proove Castigliano’s second theorem CO4 K2 

5 A  beam 6 m long is freely supported at its ends. It  carries concentrated 

load of 50 kN each at points  2m from the ends . Calculate  

(a) Slope and Deflection under load 

(b) maximum deflection and slope of the beam 

Use Macaulay’s method and take Fleural rigidity of the beam = 

13000 kN m2 

CO4 K4 

6 Derive bending equation CO4 K4 

 

MODULE V 

1 Explain theories of failure CO5 K2 

2 Derive Euler’s formula for a column with ond end hinged and other 

end fixed 

CO5 K4 

3 Derive rankine formula. CO5 K4 

4 Difference between column and struct CO5 K2 

5 A cylindrical shell 4m long closed at the ends has an internal diameter of 

2m and wall thickness 16mm. Calculate circumferential  and longitudinal 

stress induced and also the change in dimensions of the shell, if it is 

subjected to an internal pressure of 2.5Mpa. Take  E= 28*105 N/mm2  and 

CO5 K4 
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poisson’s ratio= 0.3 

6 Define critical load CO5 K2 

7 Find the crippling load for a hollow steel column 60mm internal 

diameter and 6mm thick. The column is 5m long with one end fixed 

and other end hinged. Use Rankine’s formula and Rankine’sconstant 

as 1/6500 and σc = 330 N/mm2. Compare this load by crippling load 

given by Euler’s formula. Take E = 110 GPa. 

CO5 K2 
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Module1 

 

 Stress Stress is the internal resistance offered by the body to the external load applied to it per unit 

cross sectional area. Stresses are normal to the plane to which they act and are tensile or compressive 

in nature. 

 

As we know that in mechanics of deformable solids, externally applied forces acts on a body and 

body suffers a deformation. From equilibrium point of view, this action should be opposed or reacted 

by internal forces which are set up within the particles of material due to cohesion. These internal 

forces give rise to a concept of stress. Consider a rectangular rod subjected to axial pull P. Let us 

imagine that the same rectangular bar is assumed to be cut into two halves at section XX. The each 

portion of this rectangular bar is in equilibrium under the action of load P and the internal forces 

acting at the section XX has been shown. Now stress is defined as the force intensity or force per unit 

area. Here we use a  to represent the stress.symbol   

 

 

 Here we are using an assumption that the total force or total load carried by the rectangular bar is 

uniformly distributed over its cross – section. But the stress distributions may be for from uniform, 

with local regions of high stress known as stress concentrations. If the force carried by a component 

is not uniformly distributed over its cross – sectional area, A, we must consider a small area, ‘δA’ 

which carries a small load ‘δP’, of the total force ‘P', Then definition of stress is 



 

Department of Mechanical Engineering, NCERC, Pambady Page 16 
 

 

Units : The basic units of stress in S.I units i.e. (International system) are N / m2 (or Pa) While US 

customary unit is pound per square inch psi. 

TYPES OF STRESSES : Only two basic stresses exists : (1) normal stress and (2) shear stress. Other 

stresses either are similar to these basic stresses or are a combination of this e.g. bending stress is a 

combination tensile, compressive and shear stresses. Torsional stress, as encountered in twisting of a 

shaft is a shearing stress. Let us define the normal stresses and shear stresses in the following 

sections.  

Normal stresses : We have defined stress as force per unit area. If the stresses are normal to the areas 

concerned, then these are termed as normal stresses. The normal stresses are generally denoted by a 

Greek letter (σ) 

 

Tensile or compressive Stresses: The normal stresses can be either tensile or compressive whether the 

stresses acts out of the area or into the area 



 

Department of Mechanical Engineering, NCERC, Pambady Page 17 
 

 

Shear Stresses: Let us consider now the situation, where the cross – sectional area of a block of 

material is subject to a distribution of forces which are parallel, rather than normal, to the area 

concerned. Such forces are associated with a shearing of the material, and are referred to as shear 

forces. The resulting stress is known as shear stress. 

Complementary shear stresses: The existence of shear stresses on any two sides of the element 

induces complementary shear stresses on the other two sides of the element to maintain  in sides AB 

and CD induces aequilibrium. As shown in the figure the shear stress   in sides AD and 

BC.complimentary shear stress '   
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MODULE 2 
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MODULE 3 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 58 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 59 
 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 60 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 61 
 

 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 62 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 63 
 

 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 64 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 65 
 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 66 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 67 
 

 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 68 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 69 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 70 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 71 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 72 
 

 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 73 
 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 74 
 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 75 
 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 76 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 77 
 

 

 

 

 



 

Department of Mechanical Engineering, NCERC, Pambady Page 78 
 

 MODULE 4  
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MODULE 5 
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