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Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.

Answer any seven out of ten.

Define kinetics and kinematics.

Write two fundamental units and two derived unit of SI system.
Differentiate between weight and mass.

Write condition of equilibrium for coplanar parallel force.
Write the types of beam.

Define centroid and centre of gravity.

State the law of dynamic friction.

Define angle of repose and angle of friction.

The velocity ratio of a machine is 10 and efficiency is 75%. Find load when
effort is applied is 180 N.

Define kinetic energy and potential energy.

State the system of forces.

OR
State method of finding resultant force.
Two forces 15 N each act an angle 8 with each other. So that their resultant is
25 N. Find the angle 6.

OR
Find magnitude and direction of resultant force, if 60 N force is acting due
North and 30 N force is acting due East.
Find moment of a force about point ‘A’ from Figure-1.

OR
A circular sphere weighing 400 N and having a radius of 150 mm hangs by a
string AC 350 mm long as shown in Figure-2. Find reaction offered by a wall
and tension in the string.
The system shown in the figure-3 is in equilibrium. Find unknown forces ‘P’
and ‘Q’.

OR
A block weighing 150 N is resting on the inclined plane which makes 202 with
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horizontal. Calculate the pull required parallel to the plane when the block is
just at point of sliding upward. Take u=0.28.

Explain self locking and reversible machine.
OR

Write advantages and disadvantages of friction.

Calculate reaction offered by supports of the beam shown in the figure-4.
OR

A beam is loaded as shown in the figure-5. Find unknown weight and

distance ‘x’.

Calculate centre of gravity of ‘T’ section having flange 20x2cm and web

30x2cm.
OR

Calculate centroid of angle section 90x60x6 mm keeping longer leg vertical.
A body of weight 400 N resting on a plane inclined at 152 to the horizontal. A
horizontal force of 247.5 N is just sufficient to cause the body to start move
up the plane. Find co-efficient of friction (u).

OR
A body of weight 30 N is resting on a plane inclined at 202 to the horizontal.
A horizontal force of 15 KN is sufficient to move body upward the plane. Find
co-efficient of friction (i) and angle of friction.

Write the type of equilibrium with neat sketch.

OR
Draw displacement diagram for work done by constant force.
Define work and power. Write their unit as per Sl and MKS system.

OR
Calculate horsepower required to lift a block weighing 170 KN by 16 meter in
7 minutes.
In a simple lifting machine an effort of 2 KN raised a load of 60 KN and effort
of 3 KN raised a load of 100 KN. The velocity ratio of machine is 50.
Determine:

(1) Effort required lifting a load of 160 KN.
(2) Maximum efficiency of machine.
(3) State machine is reversible or self locking.

A locomotive pull a train with a uniform velocity of 70 Kmph and exert
attractive pull of 30 KN. Calculate work done by locomotive in 20 minutes
and power of locomotive.

Write and explain parallelogram law of forces.

State type of beam support with neat sketch.

Explain Law of simple machine with diagram.
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