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FACULTY OF ENGINEERING and INFORMATICS

B.E. I – Year (Common to All) (Suppl.) Examination, January 2013

Subject : Engineering Mechanics

Time : 3 hours Max. Marks : 75

Note:  Answer all questions from Part-A.  Answer any FIVE questions from Part-B.

PART – A (25 Marks)

1. State Lami’s theorem. (2)

2. Show how a force acting on a body can be replaced by an equivalent force couple
system. (3)

3. State Pappu’s theorem I and II. (3)

4. Write short note on cone of friction. (2)

5. Define radius of gyration w.r.t. mass moment of inertia. (3)

6. The moment of inertia of a triangular section of base ‘b’ and height ‘h’ about the
centroidal axis parallel to its base is ____________ (2)

7. Differentiate rectilinear motion and curvilinear motion of a particle. (2)

8. What do you understand by instantaneous centre of rotation? (3)

9. Derive work energy principle. (2)

10.A 2HP motor of weight 18.5 kg is mounted symmetrically on four identical springs,
each of stiffness 200 gm/mm.  Determine the frequency and the time period of
vibration of the motor. (3)

PART – B (50 Marks)

11. Two loads are suspended from flexible cable ABCD as shown in the figure
neglecting self weight of cable determine the tension in segments AB, BC, and CD.
Also determine the value of θ and x. (10)
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12. Find the coordinates of the centroid of a quarter ellips shown below using direct
integration method. (10)

13. Find the M.I. of the section shown below about its centroidal axis. (10)

14. Two blocks of weights W1 and W2 connected with a string rest on a rough incline as
shown in the fig.  If the co-efficient of friction are 0.2 and 0.25 for the blocks
respectively and W1 = W2 = 75 N find the value of  for which sliding will impend. (10)

15.a) State D’Alemberts principle. (3)

b) The location of a particle defined as r = 5 + 7t2 and θ = 6 + 3t2.  Determine the
magnitude of velocity and the accelerations of the particle at t = 4 sec. (7)
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16. A solid cylinder of weight 700 kg and radius 40 cm is pushed with a constant force
F = 825N so that it rolls without slip on a rough inclined track having μ = 0.28 as
shown below.  To move starting from rest how much distance will the cylinder take to
attain a velocity of 7.8 m/s?  Take α = 260. (10)

17.a) Write a short note on compound pendulum. (3)
b) A simple pendulum bob of weight 25gm oscillates 7 times when the string is (7)

l metre long.  Another pendulum having string length (l + 0.45)m oscillates

5 times within the same time interval.  Determine the magnitude of l.
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