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I nstructions to the candidates:
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Ql) 8

b)

Attempt Q.1 or Q.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8.

Neat diagram must be drawn wherever necessary.

Figure tothe right indicates full marks.

“ Assume suitable data, if necessary and clearly state.”

Use of nonprogrammable electronic pocket calculator is allowed.

Thelever ABC fixed at A shown in Figureis subjected to a200 N force
at C at g = 30°. Find the moment of this force about A. Also find the

value of g for which the mement-about A is Zero. [6]
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The motion of particle is defined by, x =t3-6t>+9t+5, where x expressed
in meter and t in seconds. Determine the time at which vel ocity becomes
Zero. Also determine velocity and acceleration at t = 5s. [6]
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Q2) @ Locatethe centroid of the plane area as shown in Figure with respect to
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b) The 10kg block is subjected to the force shown in Figure determine its
velocity whent = 2sif v=0whent= 0. [6]

Q3) @ A motorististravelingon acurved section of highway of radius 762m at
the speed of 96 kmph;, The motorist suddenly appliesthe brakes, causing
the automobile to slow down at a constant rate. Knowing that after 8s

the speed has been reduced to 72 kmph, determine the acceleration of
the automobileimmediately after the brakes have been applied. [6]

b) The2kg pendulum bob isreleased from restwhen itisat A asshownin
Figure. Determinethe speed of the bob when it passesthroughitslowest
position B. [6]
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Q4) @ If the10kgball hasavelocity of 3 m/swhenitisat the position A as
showninFigureaong thevertical path, determinethetensioninthecord
and the tangential component of acceleration of ball at this position. [6]

b) Determinethe coefficient of restitution e between two identical ballsA
and B. Thevelocities of ballsA and B before and after impact are shown

inFigure. [6]
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Q5) @ Determinethetension developed in wires CA and CB required for

equilibrium of the 10kg cylinder asshownin Figure. [6]
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b) The 10kg lamp shown in Figure is suspended from three equal length
cords. Determine its smallest vertical distance s from the ceiling if the
force developed in any cord is not allowed to exceed 50N. [7]

A - DC = 600 mim
T
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Q6) @) Determinethe horizontal and vertical components of reaction at the
supports for the beam as shown in Figure. [7]

b) Thebuilding slabis subj ecta{@fbur&allel column loading shownin
Figure. Determine F1 and @ he,))%Jltant force acts through point
(12m, 10m). v [6]

O &
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Q7) @ Determinetheforcesineach member of thetrussshownin Figure. State
if the members are in tension or compression. [6]

Dg 45 kN x
:' 4 m
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b) The pipe of weight W isto be pulled up the inclined plane of slope «

using aforce P shown in Figure. If P acts at an angle ¢, show that for
limiting condition P =sin(a +¢) /cos(¢—6) wWhere g istheangle of static
friction @=tan™ .. [7]

OR
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Q8) @ For the cable AB as shown in Figure, find the reaction at supports and

tension in each segment. [7]
- = L | L
ey 2m Xoh 2m e "
.I.-h -1'-\‘-1 :i =
\.\ L m
L .
L 1
l l
100 kM | 54 K

b) Determine the maximum horizontal force P that can be applied to the
12kg hoop without causing it to rotate as shown in Figure. The coefficient
of static friction between the hoop and the surfacesat A and B is, u, =0.2
Take r = 300mm. [6]

AN

Qgg Qgg Qgg Qgg

A A A

[5351] - 109 7



