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Instructions
Attempts all four questions. All Questions Carry equal marks
Duration: 2 hours

Q1. The assembly consists of two 25-mm-diameter steel (Es = 200 GPa) rods (AB and
CD, a 35-mm-diameter aluminium (E,, = 70 GPa) rod EF, and a rigid bar AEC. With the
loads applied as shown, determine the overzll displacement of end F of rod EF.
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Fig Q1
Q2 A composite cylindrical rod, ABCD consis's of bar 1, Steel (E =207 GPa) and Bar 2
Brass (E = 101 GPa) fixed at both ends as shown in Figure Q2. The member has /
of 4mm as shown. The thermal coefficient of expansion for stee| and brass coeffici ; f? e
11.7 x 107¢/°C and 18 x 107¢/°C respectively. The composite rod is subjec:teclier;oa;5
temperature rise of 130°C. Assuming the W\Bﬂnjljly unstressed: Ta

AB=600mm and CD = 900mm. Area for stee! and brass are 2,75m?éﬁd_390nl]<;2length

a. Calculate the stress induced in both vars AB and CD



Fig 02

Q3 A steel beam of 6m in length has a channel cross-section shown in Figure Q3 with
two-point loads. :

a. Draw the shear and moment diagrams
b. Calculate the maximum compressive and tensile stresses. Take E; as 200 GPa.

Fig. Q3

Q4. A shaft shown in Figure Q4 has shaft 1' made of solid steel (G = 76 GPa) and
Titanium (G = 45 GPa) shaft (2). Shaft 1 has'a length of 100mm, and a diameter of
50mm, while shaft 2 has a length of 130mm and a diameter of 30mm. '

If an external torque Ts = 800 N.m is applied at point B as shown, calculate the torque
Tcrequired at point C so that the rotation angle of point C relative to A is zero.
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