
THIRD YEAR FIRST SEMESTER EXAMINATION FOR THE DEGREE OF 
BACHELOR OF TECHNOLOGY IN MECHANICAL ENGINEERING  

EMT 3304: SOLID AND STRUCTURAL MECHANICS II TIME: 2 HOURS 
INSTRUCTIONS: (i) This paper contains FIVE questions 

(ii) Question ONE carries 30 marks, while the other four questions carry 
15 marks each. 
(iii) Answer question ONE (COMPULSORY) and any other two 
questions 

QUESTION ONE (30 MARKS) 

a) Define the following terms: 
i) Beam          (1 mk) 
ii)  Shear force        (1 mk) 
iii)  Obliquity         (1 mk) 
iv) Spring          (1 mk) 
b) Explain the difference between a column and a strut    (2 mks) 
c) A thick spherical shell of 200 mm diameter is subjected to an internal fluid pressure of 

7 � ���⁄ . If the permissible tensile stress in the shell material is 8 � ���⁄ , find the 
thickness of the shell         (6 mks). 

d) A closely coiled spring is to carry a load of 500 N. Its mean coil diameter is to be 10 
times that of the wire diameter. Calculate these diameters if the maximum shear stress in 
the material of the spring is to be 80 � ���⁄  .    (5 mks) 

e) A simply supported beam of length 5 m carries a point load of 5 kN at a distance of 3 m 
from the left end. Determine: 
i) Slope at the left support       (2 mks) 
ii) Deflection under the load       (2 mks) 
iii) Maximum deflection       (2 mks) 
Take E = 2 × 10� � ���⁄  and I = 1 × 10� � ���⁄  

f) A flitched beam consists of a wooden joist 10 cm wide and 20 cm deep strengthened by 
two steel plates 10 mm thick and 20 cm deep as shown in figure Q1f. If the maximum 
stress in the wooden joist is 7 � ���⁄ , find the corresponding maximum stress attained 
in steel. Take Young’s Modulus for steel = 2 × 10� � ���⁄  and for wood = 1 ×

10� � ���⁄           (7 mks) 

 
Figure Q1f 



QUESTION  TWO (15 MARKS) 

a) Define a thick cylinder and state how it differs from a thin cylinder  (2 mks) 
b) A pipe of 400 mm diameter and 100 mm thick is used to carry fluid at a pressure at 

8 � ���⁄ .  
i) Determine the maximum and minimum hoop stress across the section      (5 mks) 
ii)  Sketch the radial pressure distribution and hoop stress distribution across the 

section                   (3mks) 
c) Find the thickness of metal necessary for a cylindrical shell of internal diameter 160 mm 

to withstand an internal pressure of  8 � ���⁄ . The maximum hoop stress in the section 
is not to exceed 35 � ���⁄                   (5 mks)  

 

QUESTION  THREE (15 MARKS) 

a) Define an eccentric point load      (1 mk) 
b) Using diagrams, illustrate four ways in which roller supports are represented  

(4mks) 
c) A simply supported beam of length 5 m carries a point load of 5 kN at a distance of 3 m 

from the left end. Determine: 
i) Slope at the left support       (3 mks) 
ii)  Deflection under the load      (3 mks) 
iii)  Maximum deflection       (4 mks) 

���� � = 2 × 10� � ��⁄  and  � = 1 × 10� ��� 

 

 
 

QUESTION FOUR (15 MARKS) 

a) Define slenderness ratio              (1 mk) 
b) State any three assumptions made in the Euler’s Column theory         (3 mks) 

c) A solid round bar 3 m long and 5 cm in diameter is used as a strut with both ends hinged. 
Determine the crippling load, when the given strut is used under the following conditions: 

i) One end of the strut is fixed and the other end is free         (2 mks) 

ii) Both ends of the strut are fixed              (2 mks) 

iii) One end is fixed and the other is hinged                    (2 mks)  

���� � = 2 × 10� � ��⁄  

d) Calculate the safe compressive load on a hollow cast iron column (one end rigidly fixed 
and the other hinged) of 15 cm external diameter, 10 cm internal diameter and 10 m in 
length. Use Euler’s formula with a factor of safety of 5 and 
 � = 95 �� ���⁄            (5 mks) 
 



 

QUESTION FIVE (15 MARKS) 
a) Define the term ‘principle planes’                     (1 mk) 

 
b) Two wooden pieces 10  � × 10  � in cross-section are glued together along line AB as 

shown in figure Q5b. What maximum axial force P can be applied if the allowable 
shearing stress along AB is 1.2 � ���⁄          (4 mks) 

 

 
       Figure Q5b 

c) The tensile stress at a point across two mutually perpendicular planes are is 120 � ���⁄  
and is 60 � ���⁄ . Determine the following on a plane inclined at 30! to the axis of the 
minor stress:  
i) Normal stress          (2 mks) 
ii) Tangential stress         (2 mks) 
iii) Resultant stress         (2 mks) 

 
d) At a point in a strained material, the principle stresses are 100 � ���⁄  tensile and 

40 � ���⁄  compressive. Determine the resultant stress in magnitude and direction  
 (4 mks) 

 
 


