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Answer ALL questions 

PART – A  (10 x 1 = 10 MARKS)

1.
Define coplanar forces.

2.
When is a particle said to be in equilibrium?

3.
What is a couple?

4.
A sketch of a body isolated from its supports is defined as ______________.

5.
Define coefficient of friction.

6.
What is polar moment of inertia?

7.
Define rectilinear motion.

8.
Write the expression for distance traveled by a body along a straight line.

9.
What is central impact?

10.
Differentiate between kinetics and kinematics. 

PART – B  (5 x 3 = 15 MARKS)
11.
If two forces F1 = 20 kN and F2 = 15 kN at an angle 70° act on a particle, find the resultant by parallelogram law.

12.
Briefly explain the various types of supports.

13.
Locate the centroid of the T-section whose flange and web is of size 100 mm x 20 mm.

14.
Differentiate the following: (i) Distance and displacement, (ii) Speed and velocity, and (iii) Acceleration and retardation.

15.
Define the following: (i) Energy, (ii) Potential energy, and (iii) kinetic energy.

PART – C  (5 x 15 = 75 MARKS)

16.
Determine the resultant of the three forces acting on a hook as shown in fig. 1.  
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(OR)

[P.T.O]
17.
a.
State the parallelogram law of forces with a neat sketch.


   


(5)
b.
A sphere weighing 120 N is tied on to a smooth wall by a string as shown in fig. 2. Find the 
tension T in the string and reaction R of the wall.


  




(10)
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Fig. 2
18.
Determine the support reactions of the beam shown in fig. 3.
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Fig.3

(OR)

19.
Four forces of magnitude 20 kN, 10 kN, 25 kN and 15 kN are acting on a square of side 1.5 m as shown in fig. 4. Determine the magnitude and direction of the resultant. Locate the point of application of resultant force with respect to side AD.
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20.
Using the method of joints, determine the force in each member of the truss shown in fig. 5.
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(OR)

21.
Determine the moment of inertia of an I section shown in fig. 6 about its centroidal  axes.


22.
A projectile is aimed at a target on the horizontal plane and falls 12 m short when the angle of projection is 15°, while it overshoots by 24 m when the angle is 45°. Find the angle of projection to hit the target.







(OR)

23.
A train is traveling from A to D along the track. Its initial velocity at A is zero. The train takes 5 minutes to cover the distance AB, 2250 m length and 2.5 minutes to cover the distance BC, 3000m length. On reaching the section C, the brakes are applied and the train stops 2250 m beyond at D. Find, 

a.
the retardation on CD

b.
the time taken from A to D

c.
Its average speed for the whole distance.




24.
A stone is dropped from the top of the tower 70 m high. At the same time, another stone is thrown upwards from the foot of the tower with a velocity of 30 m/sec.  When and where do the two stones cross each other?




(OR)

25.
Determine the tension in the strings and the velocity of 1500 N block shown in fig. 7,  5 seconds after starting from, 

a.
rest

b.
starting with a downward velocity of 3 m/sec. 

Assume pulleys as weightless and frictionless.
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