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B.Tech 3rd Semester Special
Exam., 2020

( New Course )

ENGINEERING MECHANICS

Time : 3 hours Full Marks : 70

Instructions:
() The marks are indicated in the right-hand margin.
(i) There are NINE questions in this paper.
{iii) Attempt FIVE questions in all
(iv) Question No. 1 is compulsory.

1. Choose the correct answer of the following
(any seven) : 2xT=14

{a) Which of the following kinetic frictions is
smaller?

(i Limiting friction
(i) Static friction
(ili) Rolling friction
(iv) 8liding friction

2
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(2)

(b) A polar vector is one which
.{i) gives the position of an object
(ii) telis how . much .and in which
direction an object has changed its
position T
(iii) represents rotational effect
(iv) "has a sta}ﬁdg'poiht of application
(c) In the simplification of the forces for the

free body diagram, the net force acts at
the ___ of the loading body.

{ij centroid
fii) centre axis
(iii) corner
(iv) base . LY
{d) SI unit of shear force is :
() kN/m (i) kN-m
(iti) kN '~ (iv) m/N
(e) The acceleration of a particle moving
with simple harmonic motion at any
instant is given by '
i) wy
fi) w* -y
fiif) w?/y

(iv) wy
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(g)

(")
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(3)

When the motion of a body is confined
to only one plane, the motion is said to
be

(i) rectilincar motion
(ii) plane motion
fiii) curvilinear motion
fiv) None of the above
The motion of a wheel of a car is
(i) purely translational
(i) purely rotational

i} combined

translational and
rotational -

(iv) None of the above

A body moves from rest with a constant- -

acceleration of 5m/sec?. The distance
covered in 5 sec is most nearly

i) 38 m
(i) 62:5 m
fl"ﬁ,{ 9;5 m
fiv] 124 m

{ Turm Quer )

{

0)

(b)

fc)

20AK/1297

(4)

If diameter of a shaft is doubled, the
power transmitted capacity will be

(i) either twice or half
(i) four times

(iii) eight times

(iv) same

When a body of mass moment of inertia [
(about a given axis) is rotated about that
axis with an angular velocity, then the
kinetic energy of rotation is

(i) 0-5I-w
(i) 1-w
fii) 0-51-w?
(i) I-w?

If a and b are consecutive vectors of
a parallelogram, express the diagonal
vectors in terms of a and b.

From the relative tensor A} of weight N,
derive a relative scalar of weight N.

If A}, are the components of an absolute
mixed tensor, show that Al is a scalar
invariant.

( Continued )
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(b)

(b}
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(5)

3 3
N T
X7 +yTx4y

value of f, at (x, 1 =0, 1).

find the

A flywheel is making 180 r.p.m. and
after 20 seconds it is running at
120 r.p.m. How many revolutions will it
make and what time will elapse before it
stops, if the retardation is uniform?

Explain the term ‘instantaneous centre’.
How would you locate the instantaneous
centre of a rigid link moving with
combined motion of rotation and
translation?

The bent flat bar rotates about a fixed
axis through point O. At the instant
depicted, its angular properties are
w=5rad/s and a=8rad/s? with
directions as indicated in Fig. 1 below.
Determine the instantaneous velocity
and acceleration of point A :

{ Turn Over )

5. (o)

()

6. (a)

20AK/[1297

{6)

The sliders A and B are connected by a
light rigid bar and move with negligible
friction in the slots, both of which lie
in a horizontal plane. For the position
shown in Fig. 2 below, the hydraulic
cylinder imparts a wvelocity and
acceleration to slider A of 044 m/s and
2m }52, respectively, both to the right.
Determine the acceleration of slider B
and the force in the bar at this instant :

Fig. 2

Explain the dynamic equilibrium of a
rigid body in plane motion.

A mass supported by a spring has a
static deflection of 0-5 mm. Determine
its natural frequency of oscillation.

{ Continued |
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(7))

) A simple pendulum of amplitude 4°
performs 24 oscillations in one minute.
Find fij length of the pendulum, (d maxi-
mum acceleration of the bob, (i) maxi-
mum lincar velocity of thc bob an

(8)

i f
@ What is the principle of consc:rvaf:::l?o
momentum for & general mass Sy3
dicular axis

@/ What is parallcl and perPen
theorem?

fiv) maximum angular velocity of the bob. 8
fe) State the laws of friction. 3 '?_/ hear and bending moment
. {a) me the s and loading
diagrams for the beam
7. (a) What is the difference between the shown in Fig 3 below :
impact of two bodies and the impact of
a body on a fixed plane? 3 20 kN 40 kN
(b) A sphere of mass 1 kg, moving at 3 m/s, B
overtakes another sphere of mass 5 kg, A D
moving in the same line at 60 cm/s. L c
Find the loss of kinetic energy during |
impact and show that the direction of E.Sm-l--am 2m-l
motion of the first sphere is reversed, )
Take coeficient of restitution as 075. 7 Fig. 3
(e A ball is dropped from a height of ) Ina hollow circular shaft of outer and
55 metres upon a horizontal floor. Find inner diameters of 20 cm and 10 cm
the coefficient of restitution between the respectively, the shear stress is not to
floor and the ball, if it rebounds to a exceed 40N mm?2. Fi .
height of 16 metres. 4 _! - Find the v
torque which the shaft can safely
8. (a)"A light rope passing round a pulley of transmit.
mass 60 kg, radius 300 mm and radius
of gyration 200 mm, has two masses
8 kg and 6 kg attached to its ends. If the * & &
rope does not slip as the pulley rotates,
determine the acceleration of the two
masses and the pulls in the two ropes. 6
i 20AK/1297 . ( Tun Over)
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