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I nstructions to the€andidates:

1) Attempt Q. No,Lor Q. No. 2, Q. No.30r Q. No. 4

2) Neat giagrams‘must be drawn wherever necessary.

3) Figureés tothe right indicate full marks.

4)  Asstimecsuitable data, if necessary.

5) Use of¢gectronic pocket calculator is permitted.

Q1) a) 'Two solid circular bars are as shown in figure 1. Determine force P
vequired for equilibrium. Also find)stress ‘i each bar and total change
in length of the assembly. [8]
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Figure 1

b) A compound bar is constructed from three bais-50 miywide and 12mm
thick fastened together. Middle bar is coppet andQuier two bars are of
steel. The copper bar has an E = 100 GPa; while the steel bars have
E = 200 GPa. Determine the stressesprqduced in the copper and steel
if the bars are originally fastened at 18°Cand the temperature of the
entire assembly is subsequently raised to §0°C. Coefficient of thermal
expansion for copper and steel are 18 x 107 per °C and 12 x 107 per°C
respectively. [7]
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Q2) a)

b)

03) a)

b)
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A copper rod with a diameter of 40 mm is firmly enclosed by a cast
iron tube with an external drasneter of 80 mm. The ends of these
components are rigidly connected. When subjected to a compressive
force of 30 kN, what will be the load borne by each of them?
Additionally, calculaterthe extent to which the compound bar will
contract if its lenigth 1$.2 'meters. [8]

A solid steel fod 0i-40 mm diameter and 4m length 1s subjected to
tensile loadJof 40,kN. Determine its elongation. If this rod is bored
centralty.with, diameter of 20mm till 3.6m from one side, find increase
in eloxgationyTake modulus of elasticity of steel as 2 x 10° N/mm?.[7]

Plot Shear force and Bending moment diagramsfor the overhanging

beam/oaded and supported as shown in Figurej2 [8]
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Plot Shear force and Bendinig moment diagram for the cantilever beam

loaded and supported4s/shown in Figure 3 (7]
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04) a) Plot Shear force and Bending moment, diagram for the simply supported
beam loaded and supported as shown,in Figure 4 [8]
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Figure 4

b) Fig 5 showsithe shear force diagram. Plot loading diagram and bending

mement diagram from this shear force diagram. [7]
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