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1. As shown in Fig. 1, a rigid horizontal ba r is supported by a hinge at A 
and by two steel cables BD and CE, which are of equal length , L=0.8m, 
and cross-sectional area, A=140mm2

• Find: The stress in each cable due 
to a vertical force of P=40kN, Applied as shown in the figu re. (25%) 
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2. A hollow circu lar steel shaft (Fig. 2) with an outside diameter of 1.5 in. 
and a wa ll thickness of 0.125in. ìs subjected to a pure torque of 140 Ib-ft. 
The shaft is 90 in . long. The shear modulus of the stee l is G=12,000 ksi. 
Determine: 
(a) the maximum shear stress in t he shaft. (15%) 
(b) the magnitude of the angle of tw ist in the shaft. (15%) 

Fig. 2 x 

3. The beam shown in Fig. 3 is simply supported at A and B. The loading 
consists of a concentrated load P=20kN at the middle of span AB and a 
uniform load of intensity w=4kN/m. Find : Construct shear-force and 
bending-moment diagrams for t he beam, using the graphical method. 
(25%) 

J' := 2U kN 

Fig.3 
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4. Conside r a point in a structural member that is subjected to plane 

stress. Normal and shea r stresses acting on horizontal and vertical 

planes at the point are shown (Fig. 4). 
(a) Dete rmine t he pri ncipal stress and the maximum in plane shear stress 
acting the point. (10%) 

(b) Show these stresses on an appropriate sketch . (10%) 

Fig.4 


