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Time : Three Hours
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I. (a)

(b)

Ansuer d! questions
Assume suitgbl.e dnta tlnt are not given.

State the principle of static friction.

Three parallel forces F1, F2 and F are acting on a body as shown in Fig. 1 and the body is in
equilibrium. ff'force Fr = 350 N and Fs = 1000 N and the distance between F, and F, be 2 m,
determine the magnitude of force F, and the,distance F2 from force Fr...

Fr Fn

Fig.1:

(c) Differentiate between plane trrrss and ,0."" truss.
(d) A simply supporbed beam of span 9 m. carries a uniformly varying load from zero atend A to

900 N/m at end B. Calculate the reactions at the two ends of tLe support.
(e) Find the centre of gravity of the I-section shown in Fig.2.
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(f) State parallel and perpendicular axis theorem.
(g) A particle is projected at such an angle with the horizontal that the horizontal range is 6

times the greatest height attained by the particle. Find the angle of projection.
(h) State and explain principle of dynamic equilibrium.

(8x5=40marks)
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U. (a) A square plate of 3 m side is ac'ted upon by'forces as.shown in Fig. 3. Find the rcsultant in
magnitude, diregtion and dso the point of application with reqpgct to thLi corner D.
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III. (a)

A body of 600 N is,lying on an inclin€d plane, whose inclination with the horizontal is 3ff. If -the cqeffi.cient of friction between the plane and body is0.4, find the rdnimum and ma:rimumv
horizontal force,which will keep the body in equilibrium. ,

Detersrine the tension in each sqgmbnt of the cable which is loaded as shown in Fig. 4. 
:

Fig.4.
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(b) Analyse the truss shown in Fig.5, using method of-joints and tabulate the results.
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ry. (a) For the bean shown in Eig. 6ifind the reactions at the supports using the principle of virtual
work.
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(b) Find the moment of inertia of the.anea shown in Fig. ?. about the centroidal; horizontal and

vertical a:<es.

Fig.7.

V. (a) A wheel rotating about a fixed axis at 30 rph is uniformly accelerated for 70 sec,onds, during
whicl time it mikes 60 revolutions. Find G) Angular velocity at the end of this intenral and

' (b) time requird for the speed to readr 120 revolutions/min.

Or

' (b) A chain of length 5O.5 m is placed on a pulley whose radius_is_ 16 9U. Q3e end- of_!t-re cfrafn

. ,. hangs. down 4dm below the point it leaves the pulley.Aman holds the gther end of the chain

and-pulls it down untitthe length of the chain on both sides of_the_poU"I is equal. Find the

orn"k dott" bi the man. Given tbe weight of the chain as 10 N/m length and the pulley is

frictionless.
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