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Knowledge 

Levels (KL) 

K1 - Remembering K3 - Applying K5 – Evaluating 

K2 - Understanding K4 – Analysing K6 – Creating 

 

Part A - Answer ALL Questions.                    10 x 2 = 20 Marks 

 

No. Question KL 

1. Define strain energy. K1 

2. Compare the unit load method and Castigliano's first theorem. K4 

3. Differentiate the statically determinate structure and statically indeterminate structures. K4 

4. 
Write down the general form of crypeyon’s three moment equation for continuous beam 

with sinking at supports. 

K1 

5. Distinguish between eccentrically loaded column and axially loaded column K4 

6. Mention the assumptions made in Lame’s theory K1 

7. Define principal planes and principal stress. K1 

8. Give the equation for the strain on an oblique plane due to stress σx K1 

9. Say the two reasons for unsymmetrical bending. K1 

10. Define Shear Centre K1 

Part  B - Answer ALL Questions.                    5 x 16 = 80 Marks 

No Question Marks KL 

11. (a) i. A unknown weight falls through a height of 1cm on a collar rigidly 

attached to lower end of a vertical bar 5000mm long and 600mm2 

in section. If maximum extension of rod is 0.002m. What is the 

corresponding stress and magnitude of the unknown weight?  

Take E = 2 x 105 N/mm2 

 

04 K3 

ii. Make an expression for the strain energy due to bending for abeam 

of length ‘L’ simply supported at the ends and carrying a uniform 

distributed load w/unit runs over whole of its span. The beam is of 

constant cross section through its length having flexural rigidity as 

EI. 

12 K3 

OR 

 



 (b) i Compute the central deflection for simply supported beam AB as 

shown below. Take E= 200 X 106 kN/m2 and I = 14 x 10-6 m4. 

 

16 K3 

 

12. (a) i. A cantilever AB of span 4m is fixed at the end A and propped at the 

end B. It carries a point load of 20kN at the middle of span. 

Determine the propped reaction  

04 K3 

  ii. A fixed beam AB of length 6m carries point loads of 150kN and 120 

kN at a distance of 2m and 4m from the left end A. Determine the 

fixed end moments and the reactions at the supports. Draw bending 

moment and shear force diagram. 

12 K3 

OR 

 (b) i. For the continuous beam shown. Draw shear force diagram and 

bending moment diagram. 

 

16 K4 

 

13. (a) i. 

 

A hollow cylindrical cast iron column is 4m long with both ends 

fixed. Determine the minimum diameter of the column if it has to 

carry a safe load of 250kN with a factor of safety of 3. Take the 

internal diameter as 0.8 times the external diameter. Take 

fc=550N/mm2 and α = 1/1600 in Rankine’s formula. 

16 K3 

OR 

 (b) i. Sketch the kernel section of a rectangular column of size 

450mmx600mm. 

04 K3 

  ii. Determine the maximum and minimum hoop stress across the 

section of a pipe of 500mm internal diameter and 100mm thick, 

when the pipe contains of fluid at a pressure of 10 N/mm2 

12 K3 



 

14. (a) i. At a point in a strained material, the principal stresses are 100Mpa 

tensile and 40Mpa compressive. Determine the magnitude of the 

resultant stress and direction on a plane inclined at 60o to the axis of 

the major principal stress. 

16 K3 

OR 

 (b) i. The rectangular stress components of a point in three dimensional 

stress system are defined as a σx = 20Mpa, σy= -40Mpa, σz = 80Mpa, 

xy =40Mpa, yz= -60Mpa, xz=20Mpa. Determine the principal 

stresses and principal planes.  

16 K3 

 

15. (a) i. An equal angle section of 80 mm x 80 mm x 10mm is used as a 

simply supported beam over a span of 2.4 m which carries a load of 

400 kN along the line YG, where G is the centroid of the section. 

Calculate (i) stresses at the points A, B and C of the mid-section of 

the beam (ii) deflection of the beam at the mid-section. Take E = 

200GN/m2 

 

16 K3 

OR 

 (b) i. A cured bar of rectangular section, initially unstressed is subjected to 

bending moment of 2kN-m tends to straighten the bar. The section is 

5cm wide and 6cm deep in the plane of bending and mean radius of 

curvature is 10cm. Find the position of neutral axis and the stress at 

the inner and outer face. 

16 K3 

 

 


