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Time Allowed:2 Hours      Maximum Marks: 300 

 

Attention: 

1. Paper consists of Part A (Civil & Structural) Part B (Electrical) and Part C (Mechanical) 

and only one part is to be attempted as per option given in the Application form. 

Candidates should attempt 5 questions in all. All questions carry equal marks. 

2. Each candidate will be given one answer book. 

3. Answers to all questions must be written in one language i.e., in English or in Hindi 

according to option given in the Application form. Candidates are not allowed to write 

answers partly in English and partly in Hindi. 

4. Candidates must write their Name, Roll no., Ticket No., Name of the examination and 

subject at the prescribed place on the cover page of answer book correctly. Candidates 

must also put their signature and left-hand thumb impression on the cover page at the 

prescribed place. The above instructions must be fully complied failing to which the 

Answer Book will not be evaluated, and zero mark will be awarded. 

5. No credit will be given for answers written in a language other than the one opted by the 

candidate. 

6. Necessary Tables of IS 456: 2000 Code of Practice are given at the end of Part A for use 

of candidates attempting Civil & Structural part. 

7. “Mobiles phones and wireless communication devices are completely banned in the 

examination halls/rooms. Candidates are advised not to keep mobile phones/any other 

wireless communication devices with them, even switching it off, in their own interest. 

Failing to comply with this provision will be considered as using unfair means in the 

examination and action will taken against them including cancellation of their 

candidature.” 
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ATTEMPT ANY FIVE QUESTIONS 

 

Q.1.A. Find the moment of inertia of the section in fig. below about x-x axis 

 
 

Marks 10 

B. In a tensile test, a test piece of 25 mm diameter is tested over a gauge length of 125 

mm. the elongation over this length is 0.0875 mm under a pull of 68,725 N. In a torsion 

test, a test piece was made of the same material and same diameter and it twisted 0.025 

rad. Over a length of 250 mm at a torque of 0.3068 kNm. Find Poisson’s ratio and three 

elastic modulii of the test piece of material.        

          Marks 25 

C. The cross section of a joint is a T-section ,120mmx12mm with 120mm side 

horizontal. Sketch the shear stress distribution and hence find the maximum shear stress 

if it has to resist a shear force of 200 KN.       

          Marks 25 

  

Q.2.A.  Compute the total elongation caused by an axial load of 100 kN applied to a flat 

bar 20 mm thick, tapering from a width of 120 mm to 40 mm in a length of 10 m as  
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shown in figure. Assume E =200 GPa.       

          Marks 20 

B. Draw the S.F.D and B.M.D. for the beam carrying loads as shown in fig. and locate 

the point of contra flexure.

 
Marks 20 

C. A steel specimen of 12 mm diameter extends by 6.31×10-2 mm over a gauge length of 

150 mm when subjected to an axial load of 10 kN. The same specimen undergoes a 

twist of 0.5o and a length of 150 mm over a twisting moment of 10 N-m. Using the 

above data, determine the elastic constants E, µ, G and K.     

      

 

Marks 20 

4.A   A continuous beam ABCD of total length’5a’ is fixed at A and has a simple 

support at point C distant ‘4a’ from A. The portion CD of length ‘a’ is an overhang. 

The beam carries uniformly distributed load ‘w’ per unit length throughout it length 

and a concentrated load of magnitude 2.5wa at the free end D. Draw the shear force 

and bending moment diagrams, if there is a hinge at the mid-span point B of the span 

AC. Clearly mark the position of points of contraflexure.  [10 marks: 

2003] 

 

 

 

 

Marks 30 

B. Analyze the beam in fig. and determine the end moments. Plot the BMD on the 

tension  

side. 
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Marks 30 

Q.4.A. A prismatic bar is fastened between two rigid walls at A and B and subjected to 

loads as shown in figure below. Determine the reactions at supports.  

 
Marks 15 

 

 

 

 

 

B. SFD of a beam is shown in the figure. Identify the location and the nature of supports. 

Draw loading diagram and BMD showing values of bending moment every 2 m and also 

showing position and magnitude of maximum bending moment.   
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Marks 25 

C. .Calculate the magnitude and nature of forces in members marked 1, 2, 3 and 4, 

Assume all member to be pinjointed.  

 
 

Marks 20 

Q.5.A. The equation for the deflected shape of a beam carrying a UDL and simply 

supported at the ends is given below: 

Y = 
1

𝐸𝐼
 (-2x3  +

𝑥4

6
 +36 x) 

Determine the load carrying capacity of the beam and draw the BMD and SFD. The 

unit of EI is kN/m2. 

Marks 30 

B. The internal diameter of a shaft of steel is 70% of the external diameter. The shaft is to 

transmit 3500 kW at 200 rpm. If the maximum allowable stress in the shaft material is 50 

MPa, calculate the diameter of the shaft. Find also the maximum twist of the shaft when 

it is stressed to the maximum permissible value. The length of the shaft is 4 m. take G= 

80 MPa.  

Marks 30 
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Q.6.A. Draw the bending moment and shear force diagrams for overhanging beam shown 

in the figure below. Indicate the significant values including the point of contraflexure. 

 

 
Marks 30 

(B.) A circular log timber has diameter D. Determine the dimension of the strongest 

rectangular section, one can cut from this log. 

Marks 10 

C. A cantilever beam with circular cross-section of radius 100 mm is subjected to a 

uniformly distributed load over the entire span. It is given that deflected shape of the 

beam has a maximum curvature of 1.018592 ×10-6 mm-1 and a maximum shear force of 1 

kN. Find the intensity of loading on the beam and its span. E= 2×105 Mpa  

Marks 20  

 

 

 

 

 

 

 

     

 


