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ENGINEERING MECHANICS

Time : 3 hours Fuil Marks : 70

Instructions :

(i) All guestions carry eg.al marks.

(ii) There are NINE guestions in tlis paper.
(iti) Attempt FIVE questions in all.

(i!'J) Question No. 1 is com pulsory.

1. Choose the correct zlternative (any seven) :

(@# Which of the following system of forces can
not be reduced to a sirgle force?
J# Non-concurient forces in space
(ii) Non-concur:cnt forces in a plane
(i) Parallel for cs in space
(iv) Parallel forccs in a plane

(b) 1If a body is at “est, it oplies that
(i) the forces «cting on it are always zero

(i) the resultai.ts of the forces acting on it
are Zero

i the momer’'c of the {orces actine on it
Lo~
are Zero

fiv) bith the roultant force 2nd moment
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AN the point of irmpending mathiomn, the static

frictional force is
2 (i) zero

/(ji) maximuin

\
(i) minimum

fiv) infinite

mass M and radius R about an axis
perpendicular to its plane is
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MR?
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MR?
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7/ Mass moment of inertia of a thin hoop of

(i)

(iv)

%‘ A rigid body-can be idealized as a particle
(i) only when its size is very minute
(i) only when the body is at rest

(i) when there is no translational motion
involved

.(iy] when there is no rotational motion
involved
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/[7 If 2 uft is accelerating when moving

upw: Js, the weight of a man stonding on
the foor of the hift s

(i) :-me as that when on ground
(i), <vi0

A cicater then that on ground
(iv) 1 ¢s than that on ground

}2’} In a jcrfectly elastic ccllision
romentum 1s conserved
ii) ‘r.jnetjc-energy is’ conserved
2 (iii) both momentum and kinetic energy arc
censerved
(iv) ncither momentum nor kinetic energy 1s
~onserved

(b Which of the following is not a vector?
‘V_’Lngular displacement
(i) ~ngular velocity \/
(iii) Angular acceleration
(iv) linear velocity

(i) Instantaneous power in fixed axis rotation 1s
exprcssed maihematically as
) fo
(T o
(it} Mot
(tv) o

where I=moment of inertiza,

£ = -1
M= nacs,

=z gular acceleraton, @ = zngulsr velooty
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¢) Impulse of a force acting on a body is equal
to akubihar.com

() momentum of the body

{4~ change in momentum of the body

(iif) rate of change in momentum of the body
¢ (iv) product of momentum and time

{a) Explain how a system of non-concurrent
forces can be reduced to an equivalent force
couple system.

/@}«Two beams AB and CD are supported as
shown in Fig. 1. Determine the reactions at
the supports %‘Land.D.
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Fig. 1

‘=] State the conditions of < juilibrnium for
differciit force systems.

b Three cmecth eylindoi s are 1 7oed 25 shown

Fie 7 Determ v the i ~ctiorns =t all
Anta faces aght 7 ocylinder s B
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and D is W and of C is 2W. The
corresponding radii are respectively, r and
2r.

Fig. 2

4. gz Define free body and frce body diagram.
,@/’)‘ "~ Define two-force equulibrium.

(c) Determine the value of the force W which
would produce a force of magnitude 150 kN
in the member AB (Fig 3).
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7 cfine radius of gyration for mass moment
of inertia. akubihar.com

(b) Dectermine the centroid of the composite

= section and also compute the second

moment of inertia about the axis XX (Fig. 4).

cm
X - ‘ .: J2em
) 4 cm
Fig. 4

6. A periicle moving in a straight line is subjected ‘o

a re~ic'anre which produces a retardation of kv,
whe:e v ic the velocity and k 1s consiani. Show
that v nd the time t are given in terms ol s by the

1 s .
Y andt=-= ks? + —, wiiere u 1s
1+ ksu 2 u

I vl .
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Vy =100 mm and Vj =150 mm. The radii of
pyration are 80 mm and 130 mm. Assuming
rolling without slipping, find when and where the
two rims come into contact on the inclined plane.

9,5

A smooth sphere moving at 10m/s in the
direction shown collides with another sphere of
double its mass and noving with S m/s in the
direction as shown in IFig. € If the coefficient of
restitution is 2/3, det rine their velocities after

collision
10 m/s 5 m/s
s/ fJ\\"’

(8) . =

9. The stepped yulley arrangement shown in Fig. 7,

when releaced from rest, determine the
acceleration of the blocks, angular acceleration of
the pulley and tension in the strings connecting
the blocks. The mass of the pulley is 50 kg and its
radius of gyrution is 18 cm and the coefficient of

Iriction between the horizontal plane and the
block resting on it is 0-2.

20 cm 10 cm
100 kg
T7777777777777777
75 kg
Fig. 7
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