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Attempt any five questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Each question carry equal marks (14 marks)

(1) State and explain “Law of Triangle of forces”

(2) Differentiate between (a) Scalar and Vector quantities (b) Kinetics and
Kinematics.

Two tensile forces 100KN each acting at an angle 45deg. Between them. Find
magnitude and direction of the resultant.

(1)Define couple &its characteristics.
(2)Explain different types of supports of beam.
ABCD is a square of 2m side. Forces 5KN, 3KN, 10KN, 8KN and 16KN are
acting along AB, BC, CD, DA and diagonal AC. Find resultant force.

OR
A sphere weighing 100N is suspended by a string at the junction of wall and
ceiling. A string makes 30deg. With wall. What horizontal force should be
applied so that string remains in the same position. Also find tension in the
string.

A projectile is projected at an angle 30deg. with horizontal, with velocity
200m/s, calculate the followings: (1) Horizontal range (2) Time of flight (3)
Maximum height.
(1) Explain V-T diagram.
(2) Explain Centripetal force and Centrifugal force.

OR
A flywheel rotating at 60rpm retards at 0.6 rad/sec”2. Find time when it will
come to rest and total angular displacement during this time.
A stone of weight 10N is tied to a rope and rotated in a vertical plane at the
rate of 5 rad/sec with a radius of 0.5 m. Calculate maximum and minimum
tension in the rope.

A beam 8 m long projected 2m beyond right support. It is acted by a
downward point load of 4KN at 3m from left hand support and 10KN
downward point load at free end of overhang. It is also subjected to a u.d.l. of
2KN/m over overhang 2m length. Find reactions at supports.
Find centroid of an Indian Standard Angle (1.S.A) 90*60*6mm with longer
leg vertical.

OR
Explain Work, Power and Energy with their units.
A block weighing 500N is just on the point of moving up the plane by 300N
force applied parallel to the plane. The surface is inclined at an angle 30 deg.
with horizontal. Find the coefficient of friction between block and the surface.
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Define (1) Velocity ratio (2) Mechanical advantage (3) Input of a machine (4)

Output of a machine (5) Efficiency (6) Reversible machine (7) Self locking
machine.
A law of machine for simple machine is P = 0.3 W + 6. Find out effort
required to lift a load of 200 KN. Also calculate maximum efficiency and
maximum mechanical advantage if V.R. = 45.
OR
With the help of sketches explain different system of pulleys.
The following forces are acting at a point.
(1) 500 KN acting due North
(2) 800 KN acting S-W
(3) 300 KN acting from West
(4) 1000 KN acting 30 deg. South of East.
Calculate magnitude and direction of resultant force.
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