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1. Determine the shear force and bending moment diagrams for the beam in 

Fig. 1. (20%) 

Fig. 1 

2. A prismatic bar is suspended from the ceiling and loaded only by its own 

weight. If the unloaded bar has length L, cross-sectional area A, weight 

density r, and modulus of elasticity E, what is its length when suspended? 

(20%) 

 

3. A pressurized steel tank is constructed with a helical weld that makes an 

�D�Q�J�O�H�� �.��= 55° with the longitudinal axis (Fig. 2). The tank has radius r = 

0.6 m, wall thickness t = 18 mm, and internal pressure p = 2.8 MPa. Also, 

the steel has modulus of elasticity E = 200 GPa and �3�R�L�V�V�R�Q�¶�V���U�D�W�L�R��= 0.30. 

Determine the following quantities for the cylindrical part of the tank. 

(a)The circumferential and longitudinal stresses. 

(b)The maximum in-plane and out-of-plane shear stresses. 

(c)The circumferential and longitudinal strains. 

(d)The normal and shear stresses acting on planes parallel and 

perpendicular to the weld (show these stresses on a properly oriented stress 

element). (20%) 

 Fig. 2 

 

 

 

4. An overhanging beam ABC has a guided support at A, a rectangular 

cross section, and supports an upward uniform load q = P/L over 

AB and a downward concentrated load P at the free end C (Fig. 3). 

The span length from A to B is L, and the length of the overhang is 

L/2. The cross section has width b and height h. Point D is located 

midway between the supports at a distance d from the top face of 

the beam. Knowing that the maximum tensile stress (principal 

stress) at point D is Ψ1 = 38 MPa, determine the magnitude of the 

load P. Data for the beam are as follows: L = 1.75 m, b = 50 mm, h 

= 220 mm, and d = 55 mm. (20%) 

Fig. 3 

5. An element in pure shear is subjected to stresses �2xy = 26 MPa, as 

shown in �W�K�H���I�L�J�X�U�H�����8�V�L�Q�J���0�R�K�U�¶�V���F�L�U�F�O�H�����G�H�W�H�U�P�L�Q�H���W�K�H���I�R�O�O�R�Z�L�Q�J�� 

(a) The stresses acting on an element oriented at a slope of 3 on 4  

       (Fig. 4).  

(b) The principal stresses. Show these stresses on sketches of 

properly oriented elements. (20%) 

 Fig. 4 


