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Q. No Question Marks 
 

1. 
 
If a load of 60 kN is applied to a rigid bar suspended by three wires as shown in 
Figure 1, what force will be resisted by each wire? The outside wires are of 
aluminium, cross-sectional area 300 mm2 and length 4 m. The central wire is steel, 
with area 200 mm2 and length 8 m. Initially, there is no slack in the wires. E is 200 
GPa for steel and 66 GPa for aluminium. 

 
Fig. No. 1 

10 

 
2. 

 
A copper rod of 6 cm in diameter is placed within a steel tube of 8 cm external 
diameter and 6 cm internal diameter of exactly the same length (Figure 2). The 
two pieces are rigidly fixed together by two transverse pins 20 mm in diameter, 
one at each end, passing through both the rod and the tube. Calculate the stresses 
induced in the copper rod, steel tube, and pins if the temperature of the 
combination is raised by 50 oC. Take Es = 210 GPa, s = 0.0000115 /oC; Ec = 105 
GPa, c = 0.000017 /oC. 

10 



 

 

SCHOOL OF MECHANICAL ENGINEERING 
CONTINUOUS ASSESSMENT TEST – I  

FALL SEMESTER 2023-2024 
--------------------------------------------------------------------------------------------------------------------------------------- 

SLOT: C1+TC1 

 
Fig. No. 2 

 
3. 

 
A circular rod of 25 mm diameter and 500 mm length is subjected to a tensile 
force of 60 kN. Determine the modulus of rigidity, bulk modulus, and change in 
volume if Poisson’s ratio is 0.3 and Young’s modulus E is 200 GPa. 
 

10 

 
4. 

 
A prismatic bar of 500 mm2 cross-sectional area is axially loaded with a tensile 
force of 50 kN. Determine all the stresses acting on an element that has a 30° 
inclination with the vertical plane. 
 

10 

 
5. 

 

In the wall of a cylinder the state of stress is given by, σx = 85 MPa (compressive), 
σy = 25 MPa (tensile) and shear stress τxy = 60 MPa. Using the graphical method, 
calculate (i) the principal stresses and corresponding orientation of principal 
planes on which they act and (ii) Maximum shear stress and the planes on which 
they act. 

10 
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1. If a load of 60 kN is applied to a rigid bar suspended by 3 wires as shown in the above 
figure what force will be resisted by each wire? The outside wires are of Al, 
crosssectional area 300 mm2 and length 4 m. The central wire is steel with area 200 
mm2 and length 8 m. Initially there is no slack in the wires . E = 200 GPA for Steel and 
66 GPa for Aluminum. 

 

10 
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2. A Copper rod 6 cm in diameter is placed within a steel tube, 8 cm external diameter 
and 6 cm internal diameter, of exactly the same length. The two pieces are rigidly 
fixed together by two transverse pins 20 mm in diameter, one at each end passing 
through both rod and the tube. 
Calculate the stresses induced in the copper rod, steel tube and the pins if the 
temperature of the combination is raised by 50 ℃. 
[ Take Es=210 GPa, 0.0000115 /℃; Ec=105 GPa, 0.000017 /℃ ] 

 

10 
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3. A circular rod of 25 mm diameter and 500 mm long is subjected to a tensile force of 60 

kN. Determine modulus of rigidity, bulk modulus and change in volume if Poisson’s 
ratio = 0.3 and Young’s modulus E = 200 GPa 

 

10 

4. A prismatic bar of 500 mm2 cross sectional area is axially loaded with a tensile force 
of 50 kN. Determine all the stresses acting on an element which makes 30º inclination 
with the vertical plane. 

10 
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5. In the wall of a cylinder the state of stress is given by, σx=85MPa (compressive), σy= 

25MPa (tensile) and shear stress τxy = 60MPa  

   

 Calculate (i) the principal stresses and corresponding orientation of principal planes 

on which they act.  

(ii)Maximum shear stress and the planes on which they act. 

(Only graphically) 

 

10 
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