[image: image1.png]. Reg.No.:

Question Paper Code : 66348

B.E./B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Second Semester
Civil Engineering
GE 1151 — ENGINEERING MECHANICS
(Common to all Branches)
(Regulation 2004)

(Common to B.E. (Part-Time) First Semester, Civil Engineering and
Mechanical Engineering, Regulation 2005)

Time : Three hours Maximum : 100 marks

Answer ALL questions.

PART A — (10 x 2 = 20 marks)

Write down or derive the dimensions for Surface Tension and Kinetic Energy

in MLT system.

In a polygon corresponding to a system of forces, if the closing side has a

magnitude of zero, what can you say about the system?

Locate the point where the system of forces given in fig.3 is converted into a

single force and zero couple. Also find the magnitude of the single force.
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Fig. 3.
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A lever having fulerum at O is subjected to forces as shown in fig.4. Determine
the magnitude of the force, P to be applied to keep the lever in equilibrium.
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Fig. 4.
State Parallel axis theorem.

PFind the polar moment of inertia of a hollow circular section of external
diameter, D and internal diameter, d.

In a lift that is moving up with an acceleration of 2m/s?, a spring balance
shows the weight of an object as 100N. Find the actual weight of the object.

A gun weighing 100 N fires a bullet of mass 0.1 kg with a velocity of 300 m/s.
What is the initial recoil velocity of the gun?

The coefficient of friction between a body and the inclined surface on which it

is resting is 1/ V3. For the body to be in equilibrium, find the maximum angle
made by the surface with respect to horizontal.

What is meant by ‘General plane motion’?

PART B — (5 x 16 = 80 marks)

(a) ABCD is a square. Forces 10 kN, 8 kN and 4 kN act at A in the direction
of AD, AC and AB respectively. Determine

(i) The resultant in magnitude and direction

(i) The magnitude and direction of forces along AJ and AH, where J
and H are midpoints of CD and BC respectively, which together will
balance the above resultant.

Or

(b) Two forces P and Q are acting at the origin. The force P whose magnitude
is 70N is directed towards (3, -6, 2). The force Q is inclined at 45°, 60° and
60° respectively to X, Y and Z-axes. Determine the magnitude of Q so that
the resultant of P and Q will be in XZ plane, Also, determine the
magnitude and direction cosines of the resultant.
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[image: image3.png]12. (a) Determine the resultant of the system of forces shown in fig. 12 (a).
Locate it with respect to A.

=it

20N 2m

L.

l— 1m —y

ISN

50°

ION
Fig. 12 (a).
Or

(b) For the system of forces shown in fig.12 (b), find P and Q such that the
resultant of the system passes through A and B
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Fig. 12. (b).

13. (a) Find the moments of inertia of the section given in the fig.13 (a) about
the horizontal and vertical centroidal axes. (All the dimensions

are in mm).
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Fig. 13. {a).
Or
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Find the mass moment of inertia of a steel plate of width 50 mm, depth
100 mm and thickness 1 mm about its centroidal axis parallel to the
width. Take the density of steel as 7.8 g/cc. Derive the equation used, if
any.

@ A stone falls past a window 2m high in 0.5s. Find the height above
the window from where the stone is dropped. (6)

(i) A cage descends a vertical mineshaft with an acceleration of 0.5
m/s? from rest. After the cage has travelled 25m, a stone is dropped
from the top of the shaft. Determine the time taken for the stone to
hit the cage and the distance traveled by the cage before the impact.

[610)]

Or

Two identical balls of radius 150 mm are moving with velocities of 5 m/s
and 8 m/s along parallel line 200 mm apart. If the coefficient of
restitution is 0.6, determine the magnitude and direction of their
velocities after they collide.

A block weighing 15 kN is to be kept stationary on a plane inclined at an
angle of 45° with the horizontal. If the coefficient of friction is 0.5, find
the magnitude of minimum and maximum horizontal force to be applied
on the block to achieve the goal.

Or

The tension in the tight side of a belt having an angle of lap of 160° is
500 N. Find the tension is the slack side if the coefficient of friction is 0.2.
Derive the equation used, if any.
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