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GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-I « EXAMINATION - SUMMER - 2014

Subject Code: 310030 Date: 04-07-2014
Subject Name: Engineering Mechanics
Time: 10:30 am - 01:00 pm Total Marks: 70

Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.

Q.1 (a) Define the following: 07
(1) Axis of symmetry (ii) Kinetics (iii) Statics ( iv) Centroid (v) Scalar quantity
(vi) Vector quantity (vii) Kinematics

(b) Two tensile forces of 20 KN and 30 KN are acting on a point with an angle of 07
60° between them. Find the magnitude and direction of the resultant force.

Q.2 (a) Findoutthe magnitude and direction } 150N 07
of the resultant force of the system of 180K ‘E
force show in Fig. 1. |
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(b) A lamina ABCD is acted upon by the +00 § SON 07
force system as shown in Fig.2. I
Find the magnitude and direction of 3ON | A B _1'
the resultant force. 300mre
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(b) A box weighing 100 N is hung with g 07
the help of strings as shown in Fig.3. A
Find tensions in both the strings. p
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Calculate reactions offered by the supports of the beam as shown in Fig.4.
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Find out the centroid of the shaded area as shown in Fig.5
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State the laws of static friction
Calculate reactions offered by the supports of the beam as shown in Fig.6.
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A block weighing 40 N rests on a plane inclined at 12° with the horizontal. If

u = 0.26, find the minimum force required to cause upward motion of the
block.

A vehicle starts from rest and attains a velocity of 6 m/s in 40 seconds. Find

acceleration of the vehicle. Also find the distance travelled by the vehicle in 3

minutes with the same acceleration.
OR

A body projected at an angle of 30° with horizontal with a velocity of 25 m/s.

Calculate maximum height, Horizontal range & total time taken for flight.
(i) Define angular acceleration, angular velocity and angular displacement

(i1) A wheel of diameter 600 mm starts from rest and accelerates uniformly.

After 20 seconds, it attains an angular velocity of 100 rad/sec. Find the angular

acceleration and total angular displacement.

(i)Define Work, Power and Energy

(it) A water tank of 25000 liter capacity is filled up in 40 minutes by a pump.
Water is lifted through a height of 25 m. Calculate the power required by the

pump in KW,

In a lifting machine an effort of 30 kg lifts a load of 720 kg . What is the

mechanical advantage, if efficiency of machine is 40% at this load. Calculate

velocity ratio of machine
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OR

(i) Explain law of machine.

(ii) Define mechanical advantage, velocity ratio and efficiency.
(i)A train weighing 500 KN runs at a speed of 36kmph. Calculate the kinetic

energy of the train.

(ii) Differentiate between centroid and centre of gravity.
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