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. Alt questions are corapulsory

. Figures to the right indicate maxirnum marks for the question
. Neat sketchies should be drawn wherever necessary

. Usc of non-programmable calculator is allowed

. Any missing data may be assumed suitably and clearly highlighted in the

answer-sheets.

SECTION - I

. Enlist the different types of 2-D Force Systems with a singie line

characteristic of the system, that can be studied in the study of Forces. 04

. Four Forces, each of 400 N magnitude act on a wheel along the directions as

shown in the figure. Find the resultant force in magnitude, direction and
position. Take radius of the wheel as 1 metre. 12
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Q 2. a. Discuss the various Beam supports in short. 08

b. Two cylinders A and B of diameters 8 cm and 12 c¢cm respectively are held in

equilibrinm by s “p e strings as shown in the figure. If their weights are
20 N and 40 N respeets e‘zy determing the tension in the strings and
rezctions at all point contacts. : 1¢
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Two beams ABC and CD are pinned together at C as shown in Fig. Beam CD
carries an uniformly distributed load of w kN/m which produces reaction at B

as 60 kKN. Determine w and find reaction at A and D. 10
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Q. 3.a. Explain the terms : Perfect Truss, Stable Truss and Unstable Truss 06
l Anzlyse the truss and ta ber forces in the truss loadad ana
o Tensh th cofthrtroar beve the
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SECTION 11

Q. 4. a.Write a short note on Moment of Inertia 06
b. Find the radius gymiion for the planz laraina shown be !fjs;«, about the
Centroidal Vertica! exis. The edges AC, DF, FE and BA, eact of lzngth 80 ram
arc a part of a sq ¢ 160 mm x 160 mm. The arcs CD and P“F e quarter-
cireular arcs of a part of o circle of redive 80 14
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Q. 5. a. Explain the Law of conservation of mechanical energy 08

b. Two Blocks A and B of weight 100 N and 250 N respectively are placed on a
smooth horizontal surface as shown in the figure. Find the maximum force P
that will prevent slip between block A and B. Find the acceleration of the
system in that case. Adopt coefficient of friction available between the blocks
as 0.4 1n static stage. 10
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b. A locomotive starts from rest and pulls a train, weighing 18 MN down a 1 %
grade. The train resistance is 3 N per KN. If the draw bar pull is constant
and equal to 44.5 KN find the speed of the tra in after it has moved 1500 m.
Find the final power developed b» the engine. What is the acceleration of the

1

omotive and for what duration has it been in motion to cove u's
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Q. 6.a. Compare direct and oblique central impact of bodie G5

h

b. A /,O gm bullet 1s fired horizontally with a velocity of 600 nmv/sec into a 4.

1 block which 1s %t‘%ﬁﬁﬂ’il“’ and placed on a horizontal surface. Adopting
osfﬁyunf of kinetic friction between block and surface as 0.4, determine how

far the block will move and the percentage loss of kinetic. 10
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