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B.E. / B.TECH. DEGREE EXAMINATIONS, DEC 2019 

Third Semester 
CE18301 – STRENGTH OF MATERIALS – I 

(Civil Engineering) 
(Regulation 2018) 

Time: Three Hours                                                                                         Maximum : 100 Marks 
Answer ALL questions 

PART A - (10 X 2 = 20 Marks) 
  CO RBT 
1. State relationship between modulus of elasticity and modulus of rigidity. 1 R 
2. Define Hook’s Law. 1 R 
3. How to classify the beams according to the supports? 2 U 
4. Write any four assumptions in theory of bending. 2 R 
5. Distinguish actual beam and conjugate beam. 3 U 
6. When do you prefer moment area method? 3 U 
7. Classify springs with examples. 4 R 
8. Write the torsion equation. 4 R 
9. Differentiate plane truss and space truss. 5 U 
10. What are the methods in which a plane truss can be analysed for member 

forces? 
5 R 

   
PART B - (5 X16 = 80 Marks) 

11. (a) Estimate the values of change in length, breadth and thickness of a 
steel bar 4.2 m long, 35 mm wide and 25 mm thick, when subjected 
to an axial pull of 130 kN in the direction of its length. Take                    
E = 200 GPa and poisson’s ratio as 0.3. 

(16) 1 AN 

(OR) 
 (b) A compound bar is made of a central steel plate 60 mm wide and     

10 mm thick to which copper plates 40 mm wide and 5 mm thick are 
connected rigidly on each side. The length of the bar at normal 

(16 ) 1 AN 
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temperature is 1m. If the temperature is raised by 80oC, determine 
the stresses in each metal and change in length. Take the value of E 
for steel = 2×105 N/mm2, for copper = 1×105 N/mm2 . Coefficient of 
thermal expansion for steel and copper are 12 x 10-6 per oC and           
17 x 10-6 per oC. 

 

12. (a) The intensity of loading on a simply supported beam of 7 m span 
increases gradually from 8.25 kN/m run at one end to 2.5 kN/m run 
at the other end. Find the position and the amount of maximum 
bending moment. Also Sketch the Shear force and bending moment 
diagram. 

(16) 2 AN 

(OR) 
 (b) The cross section of T beam is as follows: Flange thickness = 10 mm; 

width of the flange = 100 mm; thickness of the web = 10 mm; depth 
of the web = 120 mm; If a shear force of 2 kN is acting at a particular 
section of the beam design and draw the shear stress distribution 
across the section. 

(16) 2 AN 

 
13. (a) Using conjugate beam method, obtain the slope and deflections at A, 

B, C and D of the beam shown in fig. Take E = 200 GPa and                     
I = 2x10-2 m4 

 
 

(16) 3 AN 

(OR) 
 (b) Determine the slope and deflection at the free end of the cantilever 

shown. Take EI = 1 x 1010kN-m2 

 

(16) 3 AN 

 
14. (a) A close-coiled helical spring has a stiffness of 5 N/mm. Its length 

when fully comprised with adjacent coils touching each other is        
40 cm. The modules of rigidity of the material of the                        
spring = 0.8 x 105 N/mm2. Determine the wire diameter and mean 

(16) 4 AN 
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coil diameter if their ratio is 1/10. What is the corresponding 
maximum shear stress in the spring? 

(OR) 
 (b) A shaft has to transmit 245 kW power at 240 rpm. The maximum 

torque may be 1.5 times the mean torque. The shear stress in the shaft 
is not to exceed 40 N/mm2 and the twist must not exceed 10° per 
metre length, find a suitable diameter if the shaft is solid. Also find 
the diameter if the shaft is hollow with external diameter twice the 
internal diameter. Take C = 8x104 N/mm4. 

(16) 4 AN 

 
15. (a) Determine the force in the members of the truss shown in figure. The 

cross sectional area of vertical and horizontal members is 4000 mm2 
and that of the diagonal is 6000 mm2 

 

(16) 5 AN 

(OR) 
 (b) Find the forces in the members of the truss shown in Fig. The axial 

rigidities are same for all the members. 
 

 

(16) 5 AN 

 
 
 
 
 
 
 
 
 


