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1. Consider a statically determinate beam with a general loading having a definite cross- sectional area. If its material obeys Hook’s law then develop a relationship between M,E,I and the slope of deflection from first principle. Discuss various boundary conditions and explain their significance. Explain with one such example.

2. Describe the moment-area method and apply it to determine the deflection of a beam simply supported and with the cross sectional area of its one half of the span being b times that of the   span of the other half with the same material. The end with larger size is subjected to a moment M.

3. Consider a fixed beam subjected to a u.d.l .which produces maximum deflection of 20 mm and maximum bending stress of 30 Mpa in it. Now the ends of the same beam are fixed and magnitude of u.d.l. adjusted so that   the maximum deflection in the beam remains the same as in the previous case. Calculate the corresponding maximum stress. Derive the relations used.

4. State and prove the Maxwell’s Reciprocal Theorem. Explain in details the conditions under which this theorem holds.

5. A simply supported beam of length L carries a concentrated load anywhere on the span. Determine the deflection of the beam at the point of application of the load by making use of Castigliano’s theorems. Hence state the two theorems of Castigliano.

6. A steel bar of solid circular cross section is 50 mm in diameter. The bar is pinned at each end and subject to axial compression. If the proportional limit of the material is 210 MPa and E is 200GN /m2, determine the minimum length for which Euler formula is valid. Also determine the value of Euler buckling load if the column has minimum length. Derive the formulas used.

7. A steel strut of 1 m length has external diameter of 70mm and internal diameter of 60mm.Hinged at both the ends, it is subjected to a compressive load eccentric to the axis of symmetry of the strut by 5 mm. Determine the maximum value of the load so that the stress in the strut does not exceed 250 MPa. Take E = 200 GPa. Compare it with the case having no eccentricity of loading. What do you infer out of it?

8. Explain differences between a beam and a beam column. A bar of length L is clamped at its lower end and subjected to both horizontal and vertical forces at its upper end. The vertical force V is ¼ th of the Euler load for this bar. Determine the lateral displacement of this bar. Derive the relations used.
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1. Explain the slope-deflection method for the analysis of a beam under loading.A concentrated load of W = 15kN is applied at the mid point of a simply supported beam of 6 m length and a slope of  1 degree is produced  at the ends. Determine the deflection at the mid-span.

2. A cantilever beam is loaded in such a manner that its one half carries a linearly increasing continous load from zero at the mid span to 10kN at the support. If the span is 10 m , calculate its deflection at the mid-span. Take EI of the material to be 1000N msq. Explain the procedure adopted.

3. Consider a fixed beam subjected to a u.d.l . which produces maximum deflection of 20 mm and maximum bending stress of 30 Mpa in it. Now the ends of the same beam are fixed and magnitude of u.d.l. adjusted so that  the maximum deflection in the beam remains the same as in the previous case. Calculate the corresponding maximum stress.

4. State and prove the Maxwell’s Reciprocal Theorem. Explain in details the conditions under which this theorem holds.

5. Calculate the strain energy in a bar 5 m long and 50 mm dia. subjected to a tensile load of 100kN. Take young’s modulus of elasticity = 200GN / msq. Derive the relation used.

6. Determine the deflection curve of a pin-ended column subject to an axial compressive force applied with a known eccentricity e. Determine the maximum compressive stress in the column. How does it differ from the case of e=0?

7. Make use of Castigliano’s theorem to determine the deflection at the tip of a cantilever beam subjected to a u.d.l. of w  N per unit length.  Hence state and prove Castgliano’s theorem

8. Explain differences between a beam and a beam column .A bar of length L is clamped at its lower end and subjected to both horizontal and vertical forces at its upper end. The vertical force V is ½  of the Euler load for this bar. Determine the lateral displacement of this bar.Derive the relations used.
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1. A simply supported beam supported beam 6 m  long with rectangular section is subjected to a u.d.l. over the entire span. If the maximum allowable deflection in the beam is limited to 20 mm and the tensile stress in the beam should not exceed 8MPa, calculate the depth of the beam section.

2. A rod of 1 m length is simply supported at 100 mm from each end. It is subjected to loads of 0.5kN at each end and 1kN at the centre. Calculate the slopes at the supports and deflections at the points of applications of the loads. Flexural rigidity is to be considered as 8kNm2.

3. Consider a fixed beam subjected to a u.d.l .which produces maximum deflection of 25 mm and maximum bending stress of 30 Mpa in it. Now the ends of the same beam are fixed and magnitude of u.d.l. adjusted so that   the maximum deflection in the beam remains the same as in the previous case. Calculate the corresponding maximum stress.

4. State and prove the theorem of Castigliano.  Explain in details the conditions under which this theorem holds.

5. A thin   ring is subjected to the equal and opposite diametrical forces in its vertical plane of symmetry. Determine the bending moment at a point A located on the ring in the horizontal plane of symmetry. Also determine enlargement of the size of the ring at the plane of application of forces.

6. Determine the critical load for a long slender bar clamped at each end and loaded by an axial compressive force at each end. A steel bar of 40x50 sq mm section is pinned at each end and subjected to axial compression. The proportional limit of the material is 230MPa and E = 200GN/m2 may be taken for obtaining the Euler buckling load. 

7. A steel strut of 1 m length has external diameter of 60mm and internal diameter of 55 mm. Hinged at both the ends, it is subjected to a compressive load eccentric to the axis of symmetry of the strut by 5 mm. Determine the maximum value of the load so that the stress in the strut does not exceed   250 MPa .Take E = 200 GPa.

8. Explain differences between a beam and a beam column. A bar of length L is clamped at its lower end and subjected to both horizontal and vertical forces at its upper end. The vertical force V is 1/3 rd of the Euler load for this bar. Determine the lateral displacement of this bar.
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1. A beam simply supported at ends and subjected to a concentrated load W at the centre is deflected by an amount y1 at the centre. The central deflection of the same beam when subjected to two concentrated loads W equally spaced on the span is y2. Calculate the ratio of the two deflections, y1 and y2.

2. A rod of 1 m length is simply supported at 100 mm from each end .It is subjected to loads of 0.5kN at each end and 1kN at the centre. Calculate by the method of superposition, the slopes at the supports and deflections at the points of applications of the loads. Flexural rigidity is to be considered as 8kNm2.Explain the method used.

3. Consider a fixed beam subjected to a u.d.l . which produces maximum deflection of 25 mm and maximum bending stress of 35 Mpa in it. Now the ends of the same beam are fixed and magnitude of u.d.l. adjusted so that   the maximum deflection in the beam remains the same as in the previous case. Calculate the corresponding maximum stress.

4. State and prove the theorem of Castigliano.  Explain in details the conditions under which this theorem holds.

5. A thin   ring is subjected to the equal and opposite diametrical forces in its vertical plane of symmetry. Determine the bending moment at a point A located on the ring in the horizontal plane of symmetry. Also determine enlargement of the size of the ring at the plane of application of forces.

6. Determine the critical load for a long slender bar clamped at each end and loaded by an axial compressive force at each end. A steel bar of 40x40 sq mm section is pinned at each end and subjected to axial compression. The   proportional limit of the material is 230MPa and E = 200GN/msq may be taken for obtaining the Euler buckling load.Derive the relations used.

7. A steel strut of 1 m length has external diameter of 65mm and internal diameter of 55mm.Hinged at both the ends, it is subjected to a compressive load eccentric to the axis of symmetry of the strut by 5 mm. Determine the maximum value of the load so that the stress in the strut does not exceed 250 MPa .Take E = 200 GPa. Compare it with the solid strut.

8. Explain differences between a beam and a beam column .A bar of length L is clamped at its lower end and subjected to both horizontal and vertical forces at its upper end. The vertical force V is ¼ th of the Euler load for this bar. Determine the lateral displacement of this bar.Derive the relation/formula used.
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