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Q.1(a) Explain free body diagram of a force system with the help of a suitable example. [5] 1 2 
Q.1(b) Determine and locate the resultant of the two forces and one couple acting on the 

beam as shown in Figure 1. The beam is fixed at left. 

 
Figure 1 
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Q.2(a) Explain Method of Joints and Method of Sections used to analyze a truss problem. [5] 2 2 
Q.2(b) Calculate the force acting through the members AB, AC, and DC of the truss shown in 

Figure 2. Use method of sections. 

 
Figure 2 
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Q.3(a) Explain parallel axis theorem of moment of inertia with the help of a suitable 
example. 

[5] 3 2 

Q.3(b) Determine the moment of inertia of the area under the parabola as shown in Figure 
3 about the x- axis. 

 
Figure 3 
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Q.4(a) Draw the stress-strain diagram obtained from the tensile test of a typical ductile 
material and explain the important points. 

[5] 4 3,4 

Q.4(b) A prismatic bar of circular cross section is loaded axially by tensile force P = 85 kN. 
The bar has length L = 3.0 m and diameter d = 30 mm. It is made of aluminum with 

modulus of elasticity E = 70 GPa and Poisson's ratio 
3

1
 . Calculate the axial 

elongation of the bar, the decrease in diameter, and the increase in volume of the 
bar. 

[5] 4 3 

     
     

Q.5(a) Explain with example: Statically determinate and indeterminate beams. [5] 5 2 
Q.5(b) A simply supported beam AB carrying two concentrated loads of P at points C and D 

as shown in Figure 4. Draw the shear force and bending moment diagram of the beam. 
The beam has length L. 
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