Department Civil Engineering
Indian Institute of Technology Bombay

CE 102 Engineering Mechanics: MID-SEMESTER EXAM

Date: February 20, 2007 Time: 9:30 — 11:30 hours Max. Marks: 30

Note: Answer all questions. Assume suitable data, if required, and state the same clearly.
Draw Free Body Diagram(s) clearly.
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1. The mechanism shown in Fig. 1 is acted upon by the force P, derive an expression for the
magnitude of the force Q required to maintain the equilibrium. Collars C and D move on the

horizontal rod without friction. (7.5)
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Fig. 1

2. Couple M is applied to pin B as shown in Fig. 2. Determine the reactions at the supports and
the axial force in all the members (indicate tensile or compressive) when pin B is: (i) welded
to AB, (ii) welded to BC. (7.5)
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3. The welded tubular frame shown in Fig. 3 is secured to the horizontal x-y plane by a ball-and-
socket joint at A and supported by a loose-fitting ring at B. Under the action of 2 kN load,
determine the tension in the cable CD and the reactions at the supports A and B. (7.5)
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4. Calculate forces in members BG, CE and CF shown in Fig. 4. Note that the member ABC is
a rigid member. (7.5)
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