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QUESTION 1

a) The carin Figure 1 has a weight of 680 kg with the center of mass 1.5 m behind
the front wheels of the car.

Figure 1
)] lllustrate the free body diagram for the car. (3 marks)
i) Discover the equilibrium equations involved. (3 marks)
iii) Use the equations in (i) and solve the normal forces on the front wheels
(Fe) and the back wheels (Fs) of the car. (7 marks)
b)

— e 5m A_~~_~_~__é

g

/o

7KN ,/jl

20°
Figure 2

Figure 2 shows a 5-meter-long beam has a fixed connection to a wall at point
A and a force acting (7 kN) as shown at point B.

i) lllustrate the free body diagram for the beam. (2 marks)
i) Discover the equilibrium equations involved. (3 marks)
iii) Solve the reaction forces acting at point A. (6 marks)
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QUESTION 2

a)
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Figure 3

Figure 3 shows two solid cylindrical rods AB and BC are welded together at B and
loaded as shown.
) lllustrate the free body diagram for AB and BC. (4 marks)
ii) If the average normal stress must not exceed 175 MPa in rod AB and

150 MPa in rod BC, compute the smallest allowable values of dy and d2

(in mm). (8 marks)
iii) If ds = 50 mm and dz = 30 mm, discover the average normal stress at the
midsection of rod AB and rod BC (in MPa). (8 marks)

b) A 60 m long steel wire is subjected to 6 kN tensile force. Knowing that E = 200
GPa and that the length of the rod increases by 48 mm, compute:
i.  The smallest diameter that maybe selected for the wire in mm
ii. The corresponding normal stress in MPa.
(9 marks)
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QUESTION 3
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Figure 4

a) Figure 4 shows the aluminum rod AB (G = 27 GPa) is bonded to the brass rod
BD (G = 39 GPa). Knowing that portion CD of the brass rod is hollow and has

an inner diameter of 40 mm, compute the angle of twist at Ain (°).

b) Solve the following:

(16marks)

i) Compute the torque (in N.m) that can be applied to a solid shaft of 20

mm diameter without exceeding an allowable shearing stress of 80 Mpa.

i) Compute the torque (in N. m) if the solid shaft in (i) has been replaced by

hollow shaft of the same cross sectional area and with inner diameter is

0.0058 m. Compute the torque (in N. m).

(9 marks)
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QUESTION 4

Figure 5 shows the structure of beam and loading.

Figure 5
a) Compute Ra and Rs. (10 marks)
b) Construct the shear diagram for the beam. (6 marks)
c¢) Construct the bending moment diagram for the beam. (6 marks)

End of question
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