
Roll No. 
Total No. of Pages: 02 

Total No. of Questions: 09 

B.Tech. (Mechanical Engineering) (Sem. - 4) 

STRENGTH OF MATERIALS-II 
Subject Code: BTME403-18 

M Code: 77548 

Date of Examination 06-01-2023 

Time: 3 Hrs. Max. Marks: 60 

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. 

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

2. 

SECTION-A 

1. Write briefly: 

a) Define the spring stiffness. 

b) What is Castigliano's theorem and its significance? 

c)Strain energy per unit volume is called.. *** 

d) What are the basic differences between the closed coil and open coil helical spring? 

e) Define circumferential stress. 

f Name the theories of failures that can be used for brittle fracture. 

g) Define hoop shrinkage. 

h) What is resilience and proof resilience? 

i) What is the nature of stress at the inside of a crane hook? 

j) Where is the maximum stress in a ring which is under tension? 
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SECTION-B 

2 How are the principal stresses and principal strain useful in predicting materials failure? 

3. Calculate: 

a) the change in diameter 

b) the change in length 

the change in volume of thin eylindrical shell 100cm diameter, 1cm thick and 5m long 

when subjected to internal pressure of 3N/mm?. Take value of E = 2x 105N/mm and 
= 0.3. 

4. Derive the relation for the strain energy resulting from the bending of a beam (neglecting shear) 
S, An I section beam 350mm x 150mm has a web thickness of 10mm and flange thickness of 

20mm. If the shear force acting on the beam is 40kN find the maximum shear stress developed 
in the I section. 

6. The minimum thickness of a turbine rotor is 9mm at a radius of 300mm if the rotor is to be 

designed for a uniform stress of 20OMN/m2, find the thickness of the rotor at a radius of 25mm 
when it is running at 9000RPM. Take p = 8000kg/m 

SECTION-C 

7. Drive and expression to find resultant stress in circular ring when subjected to tensile load along 
the longitudinal axis. 

8. An open coiled helical spring consists of 12 coils, each of mean diameter 60mm, the wire 
forming the coil being 6mm in diameter, each coil makes an angle of 30° with the plane 
perpendicular to the axis of the spring 

a) Determine the load required to elongate the spring by 25mm and the bending and shear 
stress caused by that load. 

b) Calculate the axial twist that would cause a bending stress of 50MN/mm2 in the coils. Take 
E = 200GN/m2 and C = 82GN/m2. 

9 Write short note on 

a) Leaf spring 

b) Maximum distortion energy theory 

NOTE: Disclosure of Identity by writing Mobile No. or Marking of passing request on any 
paper of Answer Sheet will lead to UMC against the Student. 
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