Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER | -EXAMINATION — WINTER 2015

Subject Code: 3300008

Subject Name: Applied Mechanics

Time: 10:30 AM TO 1:00 PM

Instructions:

I A

Q.1

Boow~NoosrwNER

Q.2

~—
&

(a)
(b)

(b)
(©)

(©)
(d)

(d)
Q3 (¥

(@)
(b)

(b)

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 scientific calculator is permitted.

English version is authentic.

Answer any seven out of ten.

Define Scalar and Vector quantity.

Enlist different systems of units.

Define Weight and Mass.

State principle of superposition of forces.

Define couple.

Enlist different types of support of a beam.
Define Axis of Reference and Axis of Symmetry.
Define Angle of Friction and Angle of Repose.
Define Simple machine and Compound machine.
Define Torque with its unit.

Explain conditions of Equilibrium for coplanar concurrent forces.

OR
Enlist Properties of a Couple.
Differentiate between Centroid and Centre of gravity.

OR
Explain Friction and Limiting friction.
Explain Force-displacement diagram.

OR
Enlist equations for Centre of gravity for different solids.
A ladder weighing 400N is 10 m long. Its upper end is resting on smooth
vertical wall at 7.07 m from the ground and lower end is resting on rough
horizontal floor having coefficient of friction 0.4 and 7.07 m away from the
wall. A ladder is about to slip when a man weighing 600 N standing at mid
length of the ladder. Find the reactions at supports and limiting friction at the
floor.

OR
Find Support Reactions for a beam shown in Figure No.1

State and Explain the Polygon law of forces.

OR
Prove that the maximum efficiency for a simple lifting machine to be self
locking is 50%.
Find the magnitude and direction of Resultant for the force system shown in
Figure No.2

OR
Law of machine for one simple machine is P=0.2W+4. Find the efficiency and
effort required to lift a load of 100KN. Also calculate maximum efficiency
and maximum mechanical advantage, if velocity ratio is 40.
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A point in equilibrium is pulled by five strings at an equal angle. If tensions in
consecutive strings are 5KN, 6KN, 7KN, 8KN and 9KN. Find magnitude and
direction of Resultant by Method of Resolution.

OR
Find Centroid of the lamina as shown in Figure No.3

Define Energy and Explain types of Mechanical energy.

OR
Enlist laws of Static friction and Dynamic Friction.
An engine weighing 150 KN is capable of generating average of 72KMPH in
4 minutes on level track. If resistance due to friction and others be 80 N/KN,
calculate horse power of an engine.

OR
Calculate power required to life up a block weighing 150 KN by 20 m in 10
minutes.
Find the magnitude and direction of Equilibrant force for two tensile forces of
6KN and 8KN acting at a point at an angle of 60°.

A body of weight 500N rest on plane inclined at 15° to the horizontal. A
horizontal force (pull) of 247.5 N is just sufficient to cause the body to start
moving up the plane. Find the coefficient of friction.

The velocity ratio of a machine is 10 and efficiency is 30%. Determine the
effort required to lift a load of 180KN.

State and Explain Lami's theorem.

State and Explain Varignon's principle of Moments.

3KN 5KN
l AROA Fig. No.1
i S {ORQ:2(d)}
2m 6m 2m
4cm 12cm
[—pl—————»]
8KN
5cm 4 12KN
10cm 2m
45°
I 6cm 10KN 12KN
[e—> 2m
8cm
Fig. No.3 Fig. No.2
{OR Q:3(c)} {Q:3(b)}
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