Seat No.: Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - I/11 « EXAMINATION - SUMMER 2015

Subject Code: 310030 Date:01 -06 -2015
Subject Name: Engineering Mechanics
Time: 10:30 am to 1:00 pm Total Marks: 70

Instructions:

Attempt all questions.

Make suitable assumptions wherever necessary.
Figures to the right indicate full marks.

Each question carry equal marks (14 marks)
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Q.1 (a)  Define following 7

(1)Kinematics, (2)Vector Quantity,(3)Statics,(4)Coplanar concurrent
forces,(5)Ideal Machine,(6)Non Reversible machine,(7)Friction

(b) Two tensile forces 100kN and Q kN acting at a point at an angle 90° 07
between them. If resultant force is 200kN, find value of Q. Also find
angle made by resultant with 100kN force.

Q.2
(a) Find magnitude and direction of the resultant for the force system 07
shown in fig.1.
(b) (1) State and explain Lami's theorem 03
(1) Two men carry a weight 200N by means of ropes fixed to
the weight. One rope is inclined at 45 and other at 30" with 04
the vertical. Find the tension in each rope. See fig. 2.
OR
(b)  An equilateral triangle ABC of 1mt side is subjected to forces 10N, 07
20N and 30N along AB, BC, and AC respectively. Find the
magnitude , direction and locate the position of it from A. See fig. 3.
Q.3
(&) Abeamisloaded as shown in fig. 4. Find the support reactions. 07
(b)  Find centroid of trapezoidal section given in fig. 5. 7
OR
Q3 (a) (1) State Varignon's principle of moments 03

() Draw axis of symmetry for the semi circle, T-section,

channel section, and cone. 04
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A block weighing 500N is resting on a rough inclined plate at an
angle of 30".with the horizontal. A force of 300N is applied parallel
to the plane, just to pull it up the plane. Find the coefficient of
friction.

(I) Obtain condition of reversibility of a machine.
() Define: speed, velocity, and retardation.

A car starts from rest at an acceleration of 1.0m/s* and attained
velocity of 72 km/hr. If the car moves with this velocity for 60
minutes, calculate (I) Total distance moved by the car, (Il) Total
time taken for journey.

OR

Velocity ratio of a Weston's differential pulley block is 22. By this
machine, load of 400N and 600N are lifted by efforts of 60N and
80N respectively. Find the law of machine and efficiency at a load
of 800N

A body falling freely from the top of a tower takes 5 seconds to
strikes on the ground. Find height of the tower and velocity of the
body when it strikes the ground.

(1) Define terms

(i) Projectile, (ii) Trajectory, (iii) Angle of projectile, (iv)
Horizontal range.
(1) A stone is projected in a vertical plane from the ground with a

velocity of 25 m/sec at an elevation of 30 with horizontal. Calculate
range, maximum height and time of flight.

A fly wheel rotating at 500rpm comes to 250rpm in 20 seconds.
Find angular retardation and nos of revolution made by the wheel
during this time.
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Q.5

(a)
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(1) Define : 03
(i)Work, (ii) Power, (iii) Energy.
() Explain super-elevation. 04

Calculate horse power required to lift up a block weighing 200kN by 07
20mt in 10minutes.
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