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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 

(  2 questions from each unit) 

No. Question KL 

1. State Hooks Law K1 

2. Give the relationship between Young’s modulus and Modulus of Rigidity. K2 

3. List the types of supports and beam. K2 

4. Define Point of contra flexure and when will it occur? K1 

5. Name all the four methods to determine slope and deflection in the beam K2 

6. Define Conjugate beam K1 

7. Write the assumption in the theory of pure torsion. K2 

8. State the function of spring K1 

9. Say the types of frame  K1 

10. Mention the methods available to analyse the force in the truss member K2 

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

No Question Marks KL 

11. (a) i. A rod 3cm diameter is enclosed centrally in hollow copper tube of 

external diameter 5cm and internal diameter 4cm.  The composite 

bar is subjected to an axial pull of 45000N. If the length of each 

bar is equal to 15cm. Determine stress in rod and tube and load 

carried by each bar. Take E for steel as 2.1x 10
5
N/mm and for 

copper as 1.1x10
5
N/mm. 

 

10 K3 

ii. Determine the volumetric strain and final volume of steel bar of 

length 6m, 40mm wide and 60mm deep subjected to an axial pull 

of 40KN in direction of length. Take young’s modulus as 2.0x 

10
5
N/mm and poisson’s ratio as 0.3. 

6 K3 

OR 



 (b) i A bar of brass 25 mm diameters is enclosed in a steel tube 50mm 

external diameter and 25mm internal diameter. The bar and tube are 

initially 1.5m long and are rigidly fastened by 20mm diameter pins. 

Find the stress in the two materials when temperature rises from 

30
0
c to 100

0
c.      Take Es = 200KN/mm

2
 αs = 11.6 x 10

-

6
/
0
c  Eb = 100KN/mm

2
 αb = 18.7 x 10

-6
/
0
c  

Find also shear stress induced in end pins. 

16 K3 

 

12. (a) 

i. 

A simply supported beam 6m long is carrying a UDL load of 

2KN/m over a length of 3m from right end. Draw shear force 

diagram and bending moment diagram for the beam and also 

calculate BM on sections. 

16 K3 

OR 

 (b) i. An I section as shown in Fig-01 spans two support 1.5m apart. 

Determine the total load uniformly distributed on the entire span that 

the beam could carry in addition to point of stress is limited to 

800N/mm. 

10 K3 

ii. A cantilever beam of cross section 100mm wide and 200mm deep 

carries a point load of 10KN at the free end of the beam.  The 

bending stress is not to exceed 50N/mm
2
. Find the span of cantilever 

beam. 

6 K3 

 

13. (a) i. 

 

A steel girder of uniform section 14m long is simply supported at its 

ends.  It carries concentrated load of 90KN and 60KN at 2 Points of 

3m and 4.5m from the two ends. Calculate deflection of the girder 

under loads and maximum deflection. Take I = 64 X 10
-4

m
4
; E = 210 

X 10
6
 KN/m

2
. 

16 K3 

OR 

 (b) i. Determine slope and deflection for the given beam shown in Fig-01. 12 K3 

ii. Write down the relationship between curvature, slope and deflection. 4 K2 

 

14. (a) 

i. 

A hollow shaft is to transmit 300KW at 80rpm. If the shear stress is not to 

exceed 50MN/m
2
 and diameter ratio 3/7. Determine the external and 

internal diameter if the twist is 1.2
0
 and length is 2m. Assume maximum 

torque is 20% greater than mean. Take C=80GN/m
2
. 

10 K3 

ii. 

Find the max torque that can be safely applied to a shaft of 120mm. 

the permissible shear stress and allowable twist are 200N/mm
2
 and 

3
0
 respectively. Take C=75GPa and length of shaft as 4m. 

6 K3 

OR 

 (b)  

i. 

A solid steel shaft of 50mm diameter is to be replaced by a hollow 

steel shaft whose internal diameter is 0.5 times outer diameter. Find 

the diameter of the hollow shaft and % saving in weight. 

16 K3 

 

15. (a) i. Determine the forces in all the members of the truss shown in fig-02 

by method of joints. 

16 K4 



OR 

 (b) i. Estimate the forces in the members AB and AC of the truss shown in 

fig-03 by method of tension coefficient. 
16 K4 
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