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B.E./B.Tech. DEGREE EXAMINATIONS,
NOVEMBER/DECEMBER 2010.
SECOND SEMESTER

AERONAUTICAL ENGINEERING
ME 25 —ENGINEERINL} MECHANICS

(Common to Civil, Mechanical, Automobile, Marine, Biotech,
Polymer Technology)

(REGULATIONS 2008) *
Time : Three hours R Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.-  Define vector. VVBa§ are the characteristics of vectors?

2. State the prineiple of fransmissibility of forces.

3. How will you resolve a given force into a force and a
couple?

4. State the conditions of equilibrium of rigid bodies in three
dimensions.

5. Locate the centroid of a quarter circular area about xx and
¥y axis.
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State perpendicular axis theorem.

Distinguish between rectilinear and curvilinear motion.
State impulse momentum principle.

State law of Coulomb friction. ..

Define general plane motion.

T PARTB-<(5x16=80 marks)

11.

5 - T——

(a) A particle of mass 10 kg is attached at S to the end:

of two light inextensible strings P8 and QS as show:

in Fig. 1. The other ends of the string are attached t

two fixed points P and Q on a horizontal ceiling. The

particle hangs in equilibrium with PS and Qf

inclined to the horizontal at angles of 25 an

60 degree§ respective]y. Determine the tension i

thé strings PS and QS required to hold the 10 k
,mass,

(O Q

S| 10kg

Fig. 1




[image: image3.png]®) () The five forces shown in Fig. 2 act at point A.
What is the magnitude of the resultant force?

N w8

(i) Ilustrate the classiﬁcation of various types of
forces! .

weight 100N, rest in a horizontal channel having
vertical  walls, the distance between which is
360 mm. Find the reactions at the points of contacts
A B,CandD shown in Fig. 3.

i«-—%gsc»mm

J 12. (@) Two smooth §p}\leres ‘each of radius 100 mm and

tisatas,




[image: image4.png]() A roller of radius r = 300 mm and weight 2000 N
to be pulled over a curb of height 150 mm as shos
in Fig. 4 by a horizontal force P applied to the end
a string wound tightly around the circumference
the roller. Find the magnitude of P required to st:
the roller move over the curb. What is the least p
P through the centre of the wheel to just turn 1
roller over the curb?

4

_ PFig. 4
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13. (a) Determine the coordinates of the centroid of
plane area shown in Fig. 5 with reference to the :

Fig. 5
Or
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(b)

@)

®)

Determine the moment of Inertia of a Circle about
its Diametral Axis by method of integration.

Steep safety ramps are built beside mountain
highways to enable vehicles with defective brakes to
stop safely. A truck enters a 250-m ramp at a high
speed Vo and travels 180 m in 6 s at constant
deceleration before its gpeed is reduced to Vo/2.
Assuming the same constant deceleration,
determine (i) the ddditiox\al time required for the
truck to stop, (ii) the additional distance traveled by
the truck. :

Or

A 1.5 kg block A rests on a 1.5 kg block B as shown
in Fig. 6 is attached to a spring of constant 180 N/m.
The coefficients ag friction between the two blocks
are 4, =0.95; and 4, =0.90 and the coefficients of
friction between block-B and the horizontal surface
are 4,=015 and u, =0.10. Knowing that the

‘blocks are released from rest when the spring is

stretched 100 mm, determine (i) the velocity of block
A ms it reaches the position in which the spring is
unstretched; (ii) the maximum velocity of block A.

k=180 N/m

WAL




[image: image6.png]15. (a) What should be the value of 8 in Fig. 7 which wil
make the motion of 900 N block down the plane t
impend? The coefficient of friction for all contac
surfaces is 1/3.

Fig. 7

Or
®) A flywheel rotates about its centre, and has a ma

of 50 kg. It fotates freely at an constant angul
velocity of 1000 rpm when a brake is applied,

shown in Fig, 8. Find-the angular acceleration
the flywheel, and determine the time taken, T, for

to come to rest.

r=0.2m
120N n

Fig. 8





