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Answer all questions.

Take g=10 ms™.
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01. A uniform ladder AB of length 2a and weight W rests wﬁhe@d an_glﬁ;zgrou{gh

horizontal floor and the other end B against a rough vertical wall. 4 b;;ﬁ;—;;Z%ficient of
friction at both ends of the ladder. The ladder is inclined to the floor at an angle 45° and a
small cat of wcigl*xt?ww:gently climes up the ladder starting from A. Show that, in the limiting
position  of equilibrium of the ladder, the cét has climbed a distance

a

———{#*(1+2n)+24(1+n)~1} along the ladder.
n(l—pu7)

02." Forces of magnitude aF, bF, aF, bF and-cF and respectively along the sides BA, BC, DC,
DA and diagonal BD of a rectangle ABCD, where a = AB, b = BC and ¢ = CD in the
direction specified the order of the letters. Show that the system is equivalent to a single

force and find its magnitude, direction and line of action.

03. In a motor race, a car A is 1 km from the finishing post, and is traveling at 35 m per second
with a uniform acceleration of 2/3 ms™2. At the same instant a sccond car B is 200 m behind
A and is traveling at 44 ms™ with a uniform acceleration of ¥2 ms™?, Show that B passes A
220m before the finish., Show also that if these acceleration are maintained, B arriving at

the finishing post 1 second before A.
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