
Rejinpaul Important Questions May June 2018 – UG (Regulation 2013) 
CE6402 STRENGTH OF MATERIALS 

Unit I 
1. A beam of 4 m length is simply supported at the ends and carries a uniformly Distributed load of 

6 kN/m length. Determine the strain energy stored in the beam. Take E = 200 GPa and I = 1440 
cm4 . 

2. For the truss shown in Fig. 2, find the horizontal movement of the roller at D AB, BC, CD area 
=8cm2 AD and AC = 16 cm2 E = 2 ×102 N/mm. 

 
3. For the beam shown in Fig. 1, find the deflection at C and slope at D I = 40 ×107 mm4 E = 200 

GPa. 

 
4. A rectangular beam of cross section 100 x 200 mm and length 2 m is simply Supported at its 

ends and carries a central load. If the maximum bending stress is 120 N/mm2. Find the strain 
energy stored in the beam due to bending 

5. State and prove Castigliano’s theorem. A beam of 3m length carries a uniformly Distributed load 
of 20kN/m length over the entire span. Take EI= 2.25 MNm2. Determine the deflection at the 
centre of the beam using Castigliano’s thereom. 

6.  

 
 
Unit II 

7. A propped cantilever of span of 6 m having the prop at the end is subjected to Two 
concentrated loads of 24 kN and 48 kN at one third points respectively from left fixed end 
support. Draw shear force and bending moment diagram with salient points 

8. A fixed beam of 8 m span carries a uniformly distributed load of 40 kN/m run over 4 m length 
starting from left end and a concentrated load of 80 kN at a distance of 6 m from the left end. 
Find (i) Moments at the supports (ii) Deflection at center of the beam. Take EI = 15000 kNm2. 
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9. A continuous beam ABC has fixed end at A and is simply supported at B andC. AB = 4 m BC =5 m. 
Span AB carries a load of 20 kN at 3 m from A. Span BC carries two concentrated loads of 10 kN 
and 20 kN at 2 m and 3 m from right support C. Draw shear force and bending moment 
diagrams. 

10. A continuous beam ABC consists of two consecutive spans AB and BC 4 m Each and carrying an 
UDL of 60 kN/m. The end A is fixed and C is simply Supported. Find the support moments by 
using three moment equation. 

11. A continuous beam consists of three successive spans of 6 m, 12 m and 4 m carries loads of 2 
kN/m, 1kN/m and 3 kN/m respectively on the spans. Draw the bending moment diagram and 
shear force diagram for the continuous beam. 

Unit III 
12. A column of circular section is subjected to a load of 120KN. The load is parallel to the axis but 

eccentric by an amount of 2.5 mm. the external and internal diameters are 60mm and 50mm 
respectively. If both the ends of the column are hinged and column is 2.1 m long, determine the 
maximum stress in the column. Take E= 200GN/m2. 

13. Determine the maximum and minimum hoop stress across the sections of pipe of 400 mm 
internal diameter and 100 mm thick, the pipe contains a fluid at a pressure of 8N/mm2. Also 
sketch the radial pressure distribution and hoop stress distribution across the section. 

14. Using Euler’s theory, find the buckling load for fixed-free & fixed-fixed column. 
15. A column of circular section is subjected to a load of 120KN. The load is parallel to the axis but 

eccentric by an amount of 2.5 mm. the external and internal diameters are 60mm and 50mm 
respectively. If both the ends of the column are hinged and column is 2.1 m long, determine the 
maximum stress in the column. Take E= 200GN/m2. 

16. State the Euler’s assumption in column theory. And derive a relation for the Euler’s crippling 
load for a column with both ends hinged. 

17. A 1.5 m long column has a circular cross-section of 5 cm diameter. One of the ends of the 
column is fixed in direction and position and the other end is free. Taking factor of safety as 3, 
calculate the safe load using (i) Rankin’s formula. Take yield stress σc = 560 N/mm2 and 
α=1/1600 for pinned ends. (ii) Euler’s formula. Take E= 1.2 x 105 N/mm2. 

Unit IV 
18. Explain the Maximum Principal stress Theory (Rankine’s Theory) and Maximum shear stress (or) 

Stress Difference theory. 
19. Explain the following conditions: (i) Maximum shear stress theory. (ii) Maximum distortion 

energy theory. (iii) Three stress invariant. (iv) maximum strain energy theory 
20. (i) State Maximum Shear Stress Theory (ii) A shaft is subjected to a maximum torque of l0 kNm 

and a maximum of bending moment of 8kNm at a particular section. If the allowable equivalent 
stress in simple tension is 160MN/m2 , find the diameter of the shaft according to the maximum 
shear stress theory 

21. A cylindrical shaft made of steel of yield strength 350 MPa is subjected to static load consisting 
of bending moment 10 KNm. And a torsional moment of 30knm. Determine the diameter of the 
shaft using, (i) Maximum principle stress theory. (ii) Maximum shear force theory. (iii) Maximum 
strain energy theory. (iv)Maximum distortion energy theory. take E= 210 GPa, poissions ratio 
=0.25 and factor of safety =2. 

Unit V 
22. A beam of Tee section having flange of 100 mm x 20 mm and web of 150 mm x10mm and 3 m 

long is simply supported at its ends. It carries 4 kN at 30° to vertical and passing through the 
centroid of the section. Calculate the maximum tensile stresses and maximum compressive 
stresses. E = 200 kN/mm2 . 
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23. Find the thickness of metal necessary for a cylindrical shell of internal diameter 150 mm to 
withstand an internal pressure of 50 N/mm2 . The maximum hoop stress in the section is not to 
exceed 150 N/mm2. 

24. Find the centroidal principal moments of inertia of an equal angle section 30 mm x 30 mm x 10 
mm 

25. Calculate the safe compressive load on a hollow cast iron column (one end fixed and other end 
hinged) of 150mm external diameter, 100mm internal diameter and 10mm length. Use Euler’s 
formula with a factor of safety of 5 and E = 95 GN/m2 . 

26. A curved bar of rectangular cross section 60mm wide x 75mm deep in the plane of bending 
initially unstressed, is subjected to a bending moment of 2.25 KNm which tends to straighten 
the bar. The mean radius of curvature is 150mm. Find: (i) position of neutral axis (ii) the greatest 
bending stress. 

27. A compound tube is composed of 250 mm internal diameter and 25 mm thick shrunk on tube of 
250 mm external diameter and 25 mm thick. The radial pressure at the junction is 8 N/mm2. 
Find the variation of hoop stress over the wall of the compound tube. 
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