
UNIT V 

THIN CYLINDERS, SPHERES AND THICK CYLINDERS 

PART-A (2 Marks) 

1. A cylindrical pipe of diameter 1.5 m and thickness 1.5 cm is subjected to an internal   fluid 

pressure of 1.2 N/mm
2
. Determine the longitudinal stress developed in the pipe. 

2. Find the thickness of the pipe due to an internal pressure of 10 N/mm
2
 if the  permissible 

stress is 120 N/mm
2
. The diameter of pipe is 750 mm. 

3. The principal stress at a point are 100 N/mm
2
 (tensile) and 50 N/mm

2 
(compressive) 

respectively. Calculate the maximum shear stress at this point. 

4. A spherical shell of 1 m diameter is subjected to an internal pressure 0.5N/mm
2
. Find the 

thickness if the thickness of the shell, if the allowable stress in the material of the shell is 75 

N/mm
2
. 

5. Normal stresses s x and s y and shear stress t act at a point. Find the principal stresses and the 

principal planes. 

6. Derive an expression for the longitudinal stress in a thin cylinder subjected to an uniform 

internal fluid pressure. 

7. Distinguish between thick and thin cylinders. 

8. What is mean by compressive and tensile force? 

9. How will you determine the forces in a member by method of joints? 

10. Define thin cylinder? 

11. What are types of stress in a thin cylindrical vessel subjected to internal pressure? 

12. What is mean by Circumferential stress (or hoop stress) and Longitudinal stress? 

13. What are the formula for finding circumferential stress and longitudinal stress? 

14. What are maximum shear stresses at any point in a cylinder 

15. What are the formula for finding circumferential strain and longitudinal strain? 

16. What are the formula for finding change in diameter, change in length and change volume of 

a cylindrical shell subjected to internal fluid pressure p? 

17. Distinguish between Circumferential stress (or hoop stress) and Longitudinal stress? 

18. Find the thickness of the pipe due to an internal pressure of 10 N/mm
2
 if the permissible 

stress is 120 N/mm
2
. The diameter of pipe is 750 mm. 

19. what do you mean by a thick compound cylinder? how will you determine the hoop stresses 

in a thick compound cylinder? 

20. what are the different methods of reducing hoop stresses? 

PART –B ( 16 MARKS) 
1.A thin cylinder 1.5 m internal diameter and 5 m long is subjected to an internal pressure of 2 

N/mm
2
. If the maximum stress is limited to 160 N/mm

2
, find the thickness of the cylinder. E = 

200 kN/mm
2
 and Poisson’s ratio = 0.3. Also find the changes in diameter, length and volume of 

the cylinder. 

2. At a point in a strained material the horizontal tensile stress is 80 N/mm
2
 and the vertical 

compressive stress is 140 N/mm
2
. The shear stress is 40N/mm

2
. Find the principal stresses and 

the principal planes. Find also the maximum shear stress and its planes. 

3.  A thin cylindrical shell 3 m long has 1m internal diameter and 15 mm metal thickness. 

Calculate the circumferential and longitudinal stresses induced and also the change in the 

dimensions of the shell, if it is subjected to an internal pressure of1.5 N/mm
2
 Take E = 2x10

5

N/mm
2
 and poison’s ratio =0.3. Also calculate change in volume. 

4. A closed cylindrical vessel made of steel plates 4 mm thick with plane ends, carries fluid 

under pressure of 3 N/mm2 The diameter of the cylinder is 25cm and length is75 cm. Calculate 

the longitudinal and hoop stresses in the cylinder wall and determine the change in diameter, 

length and Volume of the cylinder. Take E=2.1x10
5
 N/mm

2
 and 1/m = 0.286. 



5. A cylindrical shell 3 m long, 1 m internal diameter and 10 mm thick is subjected to an internal 

pressure of 1.5 N/mm2. Calculate the changes in length, diameter and volume of the cylinder. E 

= 200 kN/mm
2
, Poisson’s ratio = 0.3. 

6. A steel cylindrical shell 3 m long which is closed at its ends, had an internal diameter of 1.5 m 

and a wall thickness of 20 mm. Calculate the circumferential and longitudinal stress induced and 

also the change in dimensions of the shell if it is subjected to an internal pressure of 1.0N/mm
2
. 

Assume the modulus of elasticity and Poisson's ratio for steel as 200kN/mm
2
 and 0.3 

respectively. 

7. A cylindrical shell 3 m long which is closed at the ends has an internal diameter 1m and wall 

thickness of 15 mm. Calculate the change in dimensions and change in 

volume if the internal pressure is 1.5 N/mm
2
,E = 2 x 10

5
 N/min2, μ= 0.3. 

8. A cylindrical shell 3 m long which is closed at the ends, has an internal diameter of 1m and a 

wall thickness of 20 mm. Calculate the circumferential and longitudinal stresses induced and also 

changes in the dimensions of the shell, if it is subjected to an 

internal pressure of 2.0 N/mm
2
 . Take E = 2 X 10

5
 N/mm

2
 and — 1= 0.3.m 

9. A closed cylindrical vessel made of steel plates 5 mm thick with plane ends, carries fluid 

under pressure of 6 N/mm
2
 The diameter of the cylinder is 35cm and length is 85 cm. Calculate 

the longitudinal and hoop stresses in the cylinder wall and determine the change in diameter, 

length and Volume of the cylinder. Take E=2.1x10
5
 N/mm

2
 and 1/m = 0.286 

10. Determine the maximum hoop stress across the section of a pipe of external diameter 600mm 

and internal diameter 440mm. when the pipe is subjected to an internal fluid pressure of 

50N/mm
2
. 

---------ALL THE BEST-------- 




