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B.E/B.Tech. DEGREE EXAMINATIO!

NOVEMBER/DECEMBER 2009,

SECOND SEMESTER

— ENGINEERING MECHANICS
(Common to all Branches)
(REGULATIONS 2007

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 2 = 20 marks)

ind the resultant force when a 50N force acting along the positive X —

direction and 25N force acting at an angle of 185° to the positive X. directior

act on a point.

2. Find the displacoment veetor when @ point moves from position (63,7) to
position (10, 3, 4).

What s the physical significance of first moment of area?

4 Detormine the moment of inertia of @ rectangular laminar of base “b" and

height “b” about its base.
5. Define angle of friction.

6. The ratio between tonsions on_the tight end and loose end of a pulley is

7. The range of the projectilo la maximum when the angle of

he projectile ia
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15 whero " i the distance traveled and *¢ time in s

at the end of 10 seconds,

d

the velocity and aceeleration

[

A body of mass 10 kg is dropped from 1 b

ilding of height of 200, Fin
velocity when the

body reaches the ground

10 Define law of cons

ervation of energy,

PART B — (5 x 16 = 80 marks)

M@ O A 250 kg mass is suspended by Bexible cables as shown in figy
Determine the

sions in the cable AC and AB, :

@ Find the tensil forc in cables AB and CB shown in figure below
The remaining cables rid

o over frictionless pulloys Eand F. (10

o

or
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Find the renctions at A and B for the simply supported beam carrying

two different uniformly varying loads and a point load as shown in figure

10KN/m0

A thin rectangular sheet has a semicircular and triangular areas
removed as shown in figure. Locate the centroid and determine the
moment of inertin about the horizontal axis passing through the

centroid.(all dimensions are in cm)
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Locate the centroid and determine the moment, of inertia about the

horizontal and vertical axis passing through the centroid.(all dimensions
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13. @ A fat pulley areangement requires 200Nm torque to get it rotating as

shown in figure. The angle of contact is 7 radians and y the coefficient o
friction between the pulley and the belt is 0.25. What is the minimum
horizontal force (F) required to create enough fension in the belt o that
it ean rotate the pulley.
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A bock of weight 160kg is in contact with a plane surface 30° to the

horizontal. A force “P" parallel to the plane and acting up the planc is

applicd to the body. The coefficient of friction between the contact

surfaces is 0.20. Find 2

@ The value of*

o just cause the motion to impend up the plane.

() The value of “P" to just prevent the mation down the plane

() The magnitude and direction of rictional force if P

JOON.

The acceleration of a particle is defined by the relationship @

has been experimentally determined that =4 m/s, when x =200 mm.

and that v=3m/s, when ¥

00 mm , dotermine

() The velocity of the particle when x =750 mm

(i) The position of the particle whon the velocity is zero.

or

A projectile is fired from the edge of a cliff 150m high, with an initial
velocity of 180 m/s at an angle of 30° with the horizontal. Neglecting air

resistance find

() The horizontal distance from the gun to the point whore the

projectile strikes the ground

(i) The greatest elevation above the ground reached by the projectile.

Two rough planes inclined at 30° and 60° to the horizontal and the same

height are placed back to back. Masses of 12kg and 24kg are plaged on
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he fnces and axo connected by . string passing over tho pulley  tho top

of plancs as shown in figure. If 4=0.6 find the accoleration

A cax weighing 4000k i driven down at 5 inclined plane at a spesd
of 60 m/hr. When the brakes are applied causing a sonstant togsl
braking force. Determine the distance travellod by the car as it comes to
astop




