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1E10235

B. Tech. (Sem. I) (Main/Back) Examination, January/February - 2011
Engineering Mechanics
(Common to All Branches of Engg.)

1IE1025

Time : 3 Hours] [Total Marks : 80
[Min. Passing Marks : 24

Attempt overall five questions. All questions carry equal marks.
Any missing data may be suitably assumed and stated.

Use of following supporting material is permitted during examination.

(Mentioned in form No. 205)

1. Nil -3 Nil

1 (a) State Varignon’s theorem of moment.
4
(b) Three forces, P, @ and R act along sides BC, AC and BA
of an equilateral triangle ABC. If their resultant force is
parallel to BC and passing through centroid of the triangle,
prove that

g=R=b/
12
OR -
1  (a) Define equilibrium. State the conditions of equilibrium.
4
(b) Find the forces in the members EC, DC and DH of the truss
shown in Fig. 1

DE=FG=4.5m
HC=5m

12

Fig. 1
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2 (a) Define angle of friction and angle of repose.
: 4
(b) Determine the horizontal force ‘P° applied on wedge B’ to
raise block ‘A’ of weight 4500 N. The coefficient of friction
may be taken as 0.2 on all surfaces. (Fig. 2)

T e S W

OR
(a) Explain the principle of virtual work.

Lo

4

(b) Two beams AE and BD are supported by roller B and C as
shown in figure 3. Determine the reactions at points B and
D using the method of virtual work.

e AE 8»——125”"/ ¢
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Fig. 3

3 (a) A differential wheel and axle system raised a load of 60 N
by an effort of 6N. If the efficiency at this load is 80%,
find the velocity ratio of the machine. If the diameter of
effort wheel is 300 mm, determine the diameter of each axle.
The sum of the diameters of axle is 280 mm.

8

(b) Two parallel shafts whose centre lines are 4.8 m apart are
connected by an open belt drive. The diameter of larger
pulley is 1.5 m and that of smaller pulley is 1 m. The initial
tension in the belt is 3.0 kN when stationary. The coefficient

of friction between the belt and pulley is 0.3. If the smaller
pulley rotates at 400 rpm, determine the power transmitted.

8

OR
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3 (a) A circular hole of diameter 15 cm is cut from a rectangular
section of size 20 ¢cm * 30 cm as shown in Fig. 4. Find the
moment of inertia of this section about a horzontal x-x" axis
passing through its centroid.

log_r(_\;#

30cm \ \___,/

f—20em—0ol  Fig. 4

(b) The boundary of an elliptical lamina is represented by

‘) o}
o +".h f
TS T
a™ b :
Determine the moment of inertia of this lamina about the
minor axis.

8

4 (a) Explain the difference between rectilinear and plain
curvilinear motion.
A particle moves with curvilinear motion has coordinates

x=2" =4

3

A\

and x=3t%—
3

Determine the magnitudes of the velocity V and acceleration
a at time t = 2 sec.
8
(b) A balloon weighing ‘W newton descends with an acceleration
of @’ If weight w is removed from the balloon, the balloon
has upward acceleration of ‘a’. Show that
2a W
a+ g
where g i1s acceleration due to gravity.

W=

8
OR
4 (a) Define the terms Trajectory’ and Range’ for projectile motion.
A particle during its projectile motion reaches height A in
time ¢;. Again it reaches this height ’in time ¢, meausred

. ) ) 1
from start. Show that the height of point %’ is 5 ghts.
8 .
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Two blocks of mass 20 kg and 10 kg are connected by a light
string as shown in Fig 5. The coefficient of friction between
surface and both block is 0.2. Determine the acceleration of
system.

Fig 5

Define undamped free vibration.
Determine the natural frequency of simple pendulum shown
in Fig 6. Neglect the mass of the rod. The mass of pendulum
is m and length of the rod is /.

T

L
@“L Fig. 6 .

Three perfectly elastic balls 4, B and C of masses 1 kg, 2 kg
and 4 kg move in the same direction with velocity 8 m/sec,
2 m/sec and 1.5 m/sec respectively. A impinges on B and B
impinges on C. Prove that A and B will come to rest after
the impacts. What will be the velocity of C after impact?
8
OR
State Work-Energy Theorem.
A ball of mass 2 kg, is dropped from a height of 20 cm on
a spring of stiffness k = 1225 N/m. Find the maximum
deflection of the spring.
3
A ball of mass 3 kg moving with a velocity of 3 m/s has an
indirect collision with a ball of equal mass moving with a
velocity of 4.5 m/s. The velocity of first ball and second ball
make an angle of 30° and 60° with the line of impact
respectively. If coefficient of restitution is 0.9, find the
magnitudes and directions of final velocities of two balls.

8
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