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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering - SEMESTER-I & 11 « EXAMINATION - WINTER 2013

Subject Code: 3300008 Date: 21-12-2013
Subject Name: Applied Mechanics
Time: 02:30 TO 05:00 Total Marks: 70
Instructions:
1.  Attempt any five questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.
6.  English version is authentic.
Q.1 Answer any seven out of ten.
1.  State polygon law of forces.
2. Write difference between scalar quantity and vector quantity.
3. State varignon’s principle.
4. Define (1) Angle of repose (2) dynamic friction.
5. Draw neat sketch of different system of pulley.
6. Define (1) work (2) power.
7.  Define: potential energy and kinetic energy.
8.  Define force and write its characteristics.
9.  Briefly explain types of equilibrium.
10. Give the units of the following quantities as per S.I. system.
(1) Force (2) work (3) energy (4) torque.
Q.2 (a) Define friction force and state laws of static friction.
OR
(a) State advantages and disadvantages of friction.
(b) Explain principle of superposition of forces.
OR
(b) State and explain triangle law of forces.
(c) Find magnitude & direction of the resultant for the system of forces shown in
figure no.01
OR
(c) Explain different types of supports. Show directions of reactions with neat
sketch.
(d) An I-section has top flange 18cm X 2cm, web 28cm X 2cm and bottom flange
38 cm X 4cm.find centroid of the section.
OR
(d) Find centroid of the given lamina as shown in figure no.03
Q.3 (a) Inamachine an effort of 75N was able to raise a load of 2.25 KN. The effort
was found to move through a distance of 18m, when the load moved through a
distance of 47cm. find (1) mechanical advantage (2) velocity ratio.
OR
(@ A law of machine for simple machine is p= (0.1w+3.0).find out effort required
to lift of 70KN.Also calculate maximum mechanical advantage.
(b) Define (1) velocity ratio (2) mechanical advantage (3) efficiency.
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Define (1) reversible machine (2) self locking machine (3) output of a
machine.
Find out magnitude of a push inclined at 30° to the horizontal required to the
Horizontal required to move a block of weight of 450N resting on a horizontal
surface having coefficient of friction is 0.36

OR
Find the weight of a box if it required 49.5 KN efforts, parallel to plane, to
slide it up on the inclined plane making 30° with horizontal plane. Assume
coefficient of friction=0.25
Explain law of conservation of energy and different forms of energy.

OR
A water tank of 5m X 5m X 1m in size is at 20m height from ground level.
Find out the power required to fill the tank in 30 minutes if the efficiency of
pump is 80%.

Differentiate centroid and centre of gravity.
OR
Explain axis of reference and axis of symmetry.

A body of 10KN is suspended by two strings of length 50cm and 120cm
attached to two hooks in horizontal ceiling at 130cm apart. Find the tension in
both strings.

OR
State and explain lami’s theorem.

Calculate the support reaction for the beam shown in figure no.02

The following forces are acting at a point.

1)450N force towards north-east.

2)350N force towards east.

3)250N force at 30° west of north.

4)300N force at 60° south of west.

Find magnitude and direction of the resultant.

Two tensile forces acting at an angle 120° between them. The bigger force is
35KN.The resultant is perpendicular to the smaller force. Find the smaller
force and resultant force.
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