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SECOND SEMESTER
GE 204 - ENGINEERING MECHANICS
CIVIL ENGINEERING
(Common to All B.E./B.Tech.)
Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART—A (10x2=20 marks)

\ 1. Define: Resultant of force.

2. A Force of 360N forms angles 50°, 40° and 110°
respectively with x, y and z axes. Write the force in vector
form. -

3. Define: Angle of repose.
4.  What is rolling resistance?

5. Under what condition the centre of mass and centre of
gravity coincide.

6.  State parallel axis theorem.

7. A body starts with an initial velocity of 5 m/s and moves
with an uniform acceleration of 1.5 m/s?, Find the distance
covered by the body after 5 seconds.

8.  What is angle of projection?

9."  State the principles of work and energy.




[image: image2.png]10. A ball is dropped from a height of 1.6m on a floor rebot
to a height of 0.9m.Find the co-efficient of restitution.

PART—B (6x16=80 marks)

11. (@) () A system of five forces of 4kN, 5kN, 6kN, (
7kN and 8kN act at one of the angular
points of a regular hexagon and pass
through the other angular points as
shown in fig.1. Find the magnitude and
direction of the resultant of the system of
forces

fig.1

(i) Two cables which have known tensions (
are attached to the top of the tower AB. A
third cable AC is used as a guy wire as
shown in fig.2. Determine the tension in
AC if the resultant of the forces exerted at
A by the three cables acts vertically
downward.

:
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fig.2
Or

() () A truss of 8m span is load as shown in (10)
fig.3. Find support reactions.

fig.3

(i) An electric light fixture weighing 150 N (6)
hangs from a point C by two strings AC
and BC as shown in fig.4. Determine the
forces in the strings AC and BC.
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12, (@) @ Find [ xx and 1 yy of a T section of
100x10mm top flange and 100x10mm web

(i) Locate the centroid of area shown below
fig.5.

10mm

i
o

o 40mm ~
fig.5.
Or

() Find the moment of inertia of an

unsymmetrical I section of top flange

60x20mm, bottom flange 100x20mm and web
20x60mm about its centroidal axes.
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A block weighting 500N is kept on a
rough plane inclined at 30° to the
horizantal. The block is just about to slide
down the plane when a force of 150N
inclined at 15° to the plane and acting up
the plane is applied to the block.
Determine the coefficient of friction
between the block and the plane.

A wheel of weight 1000N and diameter
600mm is -required to move on a
horizantal surface. If the co-efficient of
rolling resistance is 15mm, calculate the
force required to roll the without slipping.

Or

A Uniform ladder of weight 1000 N and of
length 4m rests on a horizantal ground
and leans against a smooth vertical wall.
The ladder makes an angle of 60° with
horizantakWhen a man of weight 750 N
stands on the ladder at a distance 3m
from the top of the ladder, the ladder is at
the point of sliding. Determine the Co-
officient of friction between the ladder
and the floor.

A belt running around a pulley of
diameter 500 mm has a tension of 850 N
on the tight side and a tension of 200 N on
the slack side. Determine the power
transmitted by the pulley when it rotates
at 150 rpm.

tone is projected upwards from the roof of a

building with a velecity of 19.6 m/s and another
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(b)

(@)

stone is thrown downwards from the same
point, three seconds later. If both the stones
reach the ground at the same time, determine
the height of the building. Take g= 9.8 m/s’.

@

(i)

&Y

Or

Two aeroplanes P and Q are flying at the (
same altitude. Plane P is flying due north

at a uniform speed of 750 km/h and plane

Q is flying towards north-east at a
uniform speed of 600 km/h. Find the
relative velocity of plane P with respect to
plane Q. Also find the distance between
the two planes after 4 minutes.

A projectile is aimed at a mark on the (
horizantal plane through the point of
projection and falls 12m short when the
angle of projection is 15°. When it is tried
again it over- shoots the mark by 24m
when the angle of projection is 45°. Find
the correct angle of projection to hit the
mark. Velocity of projection is constant in
all the cages.

A lift carries a spring scale and a man of ¢
mass 80 kg standing on the spring scale.
The lift ascends from rest and the tension
in the lift cable is 7500 N after 4 s. Find
the reading of the scale during this period
and the upward velocity of the lift after 4

s. The total mass of the lift, man and scale

is 600kg. Solve by D’Alembert’s principle
to the system.
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[image: image7.png](1) A car of mass 1500 kg is uniformly (10)
accelerated. Its speed increased from 50
kmph to 75 kmph after travelling a
distance 200 m. The resistance to the
motion of the car is 0.2% of the weight of
the car. Determine

(i) The maximum power required

(i) The power required to maintain a
constant speed of 75 kmph.

Or

(b) () A horizontal force of 18 N moves a body of (10}
mass 4 kg which is initially at rest on a
table. Find

(i)the work done by the applied force in 8s
(ii) work done by the friction in 8s

(iii) work done by the net force on the
body in 8s and

(iv) Change in kinetic energy of the body
in 8s.

Take the coefficient of friction as 0.2.

(ii) Two bodies one of mass 30kg, moves with (6)
a velocity of 9m/s strikes on an another
body of mass 15kg, moving in the opposite
direction with the velocity of 9m/s
centrally. Find the velocity of each body
after impact, if the coefficient of
restitution is 0.8.
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