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INSTRUCTIONS TO CANDIDATES 
1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks each. 

SECTION-B contains FIVE questions carrying FIVE marks each and students have to attempt any FOUR questions. 
SECTION-C contains THREE questions carrying TEN marks each and students have to attempt any TWO questions. 

2. 

3. 

SECTION-A 

1. Answer briefly: 
a) Define engineering stress. 

b) Define and explain the significance of Young's modulus. 

c)What do you mean by plane stress condition? 

d) A freely supported beamn at its ends carries a central concentrated load, and maximum ending moment is 'M. If the same load be uniformly distributed over the beam length, then what will be the maximum bending moment? 

e) What do you mean by theory of pure bending? 
tWhat is section modulus of a beam? 

) Differentiate between a shaft and a beam. 

h) The diameter of a shaft is increased from 30 mm to 60 mm, all other conditions remaining unchanged. By how many times its torque carrying capacity will be increased? 

1) What is crippling load for a column? 

j) A cantilever beam of rectangular cross-section is subjected to a load 'W at its free end. If the depth of the beam is doubled and the load is halved, then what will be the deflection of the free end as compared to original deflection? 
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Lne help of stress-strain diagram differentiate between ductile and brittle materials. 

5ncrete column (300mm x 300mm in section) is reinforced by 10 longitudinal 20mm 

ter round steel bars. The column carries a compressive load of 450KN. FInd the 

sses produced in the steel bars and concrete, Take Exteel200GPa and Econcrete 

2 

SECTION-B 

naving rectangular cross-section is freely supported on supports as shown in F1g. 
. lt carries a UDL of 12 KN/m and a concentrated load of 9kN. If the stresS in beam 1s 

not to exceed 8MPa. Design a suitable cross-section by assuming the depth of beam as 

twice of its width. 

15GPa. 
4. 
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Calculate the safe compressive load on a hollow cast iron column (one end rigidly fixed 5. 
and other end hinged) of 150 mm external diameter, 100 mm internal diameter and 10 m 
in length. Use Euler's formula with a factor of safety of 5 and E = 95 GPa. 

Obtain the general equations to find the slope and deflection in a cantilever beam having 6. 
length L' and carrying a UDL of intensity 'w', over its entire length and hence calculate 
the maximum deflection. 

SECTION-C 

7. The state of stress on an element is shown in Fig. 2. Determine: (a) Principal stresses and 
their orientations (b) Maximum/minimum shear stresses, their orientations along with the 
associated normal stresses (c) Values of normal and shear stresses on the indicated plane. 
Show all the results on properly oriented planes. 

1. 
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8 Draw shear force and bending moment diagrams for the beam loaded in Fig. 3. Label the 
salient points. 
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9. Stating the assumptions made, derive the torsion formula, The symbols 
9. 

have their usual meaning. 

NOTE: 
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