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END SEMESTER EXAMINATION — 2019
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The figures in the margin indicate—fiil arks
for the questions.

Instructions :
1. Questions on PART — A are compulsory.
2. Answer any five questions from PART —B.

PART — A
Marks — 25
1. Fill in the blanks : - 1x10=10
(@) The  ofabody is dueto grairitatiohal |

force of attraction towards the centre of earth.

(b) _ isequal and opposite to the resultant
of several forces acting on a body. :

(c) The splitting of force into two mutually
perpendicular directions is called _ :
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(d) The product of either force of a couple with
the arm of the couple is called

(e) Coulomb friction is friction vognon
surfaces.

(f) Maximum value of static friction is known
as friction.

(2) The force of friction acting on a moving body
is called the

(h) The unit of work done in SI system of units
is o

(i) The vertical component of force 10N is mm@z\
Its horizontal component will be = N.

1

(G) Two forces 4N and 6N are acting m_o:_m._ﬂ_rn
same line, then the magnitude of Bmczm_: of wr
the forces will be N. e

Write true or false : e A%10=10

(a) The forces, which lies on the same plane, are
known as collinear forces.

(b) A force which combines with two or more
forces to E.oa:on equilibrium is called
resultant.
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(c) Force causes linear displacement while
moment causes angular displacement.

(d) Lami’s theorem cannot be applied in case of
concurrent forces.

(e) A body isolated from all other members
which are connected to it is called free body.

(H) A redundant frame is also known as imperfect
frame.

A car starting from rest is accelerated at the
rate of 0.4 m/s?, then the distance covered by
the car in 20 seconds is qoB.

The m._oso:m_ force is amﬁﬁaﬁz om area of
the contact surface.

The Eo_&om om determination of the resultant
of forces acting on a Eﬁ_o_o is called
_.omo_ccon of forces.

() The SI unit of moment of a force is N.
3. Choose the correct answer : 1x5=5

(a) Which of the following physical quantities is
not a vector ?

(i) Mass iy (il) Momentum

(iii) Impulse _ (iv) Acceleration
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(b) If the sum of all the forces acting on a body
is zero, then the body may be in equilibrium
provided the forces are

(1) concurrent (ii) parallel

(ii1) like parallel (iv) unlike parallel
(©) moE. forces w mw. . 3P and 4P act m_o:m the

Hmmc_n:m force is

(i) Zero ; (i) 2V2 P

(iii) 2P _ (iv) Vs P

(d) The centre of gravity of a triangle lies at the

point of intersection of
(i) Diagonals

(ii) >EEmnm_

EU Bisector of angles
(iv) Medians

(¢) The moment of inertia of a circular body of
diameter 1 mm is equal to

@@ 1 mmt (i) 0.049 mm*
(iii) 0.5 mm?* (iv) None of these
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PART -B

Marks — 45

4. (a) What is the effect of force and moment on
a body ? 2

(b) State the specifications required to define a

~ force. _ 2

(c) State the principles of equilibrium. 3

(d) What is a free body diagram ? Illustrate it
with the help of a figure. 2.

(a) The five forces F,F,, F,, F, and F s are acting
at a point on a body as shown in Figure-1
and the body is in equilibrium. If F =18N,
F,=225N, F=15N and F,=30N, mbm the

wo_.on F, in BmmEan Ea direction. 5
F=15N
A
F,=22.5N
0% 7
450
X" 50 a--c F,=18N
F,=30N
—u.u
Figure - 1
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(b) A lamp weighing 10N is suspended from the
ceiling by a chain. It is pulled aside by a
horizontal cord until the chain makes an
angle of 60° with the ceiling. Find the
tensions in the chain and the oo_d by applying
Lami’s theorem. : 4

Three forces of 2P, 3P and 4P act _m___ozm the
three sides of an onczm.a_.m_ triangle ow m_ﬁ_m

a..

(b) A simply supported _ummB AB of span ma// .«\ )
carries point loads of 3 kN and 6 kN at a. " &
distance of 2m and 4m from the left end A

8. (a
as shown in Figure-2. Find the reactions at @
A and B. ! 4

3kN 6 kN- (b)
A +B
— 2m—)
& 4m : u“
6m
R, Ry - 9. (a)
Figure — 2

104/BES-304/AMech (6)

104/BES-304/AMech

7. Two identical rollers, each weighing Q=445N, are
supported by an inclined plane and a vertical wall
as shown in Figure-3. Assuming smooth surfaces,
find the reactions induced at the points of support -
A, B and C. 9

Figure -3

Define coefficient of friction and limiting
friction. 2

A load of 1.5 kN, resting on an inclined rough
plane, can be moved up the plane by a force
of 2 kN applied horizontally or by a force
1.25 kN applied parallel to the plane. Find

‘the inclination of the plane and the coefficient

of mﬂocg 7

Write En differences between centre of
gravity and centroid. 2.
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(b) A uniform lamina shown in Fig.4 consists of
a rectangle, a circle and a triangle. Determine
the centre of gravity of the lamina. All
dimensions are in mm. o

10. Figure 5, shows a warren girder consisting of
seven members each of 3m length freely
supported at its end points. The girder is loaded
at B and C as shown. Find the forces in the
members AE, AB, BE and BC of the girder,
indicating whether the force is compressive or
tensile and also find the reaction at point A and

D. 21N 4KN 9
B‘I' *c
' 60° 600
AL D

F 3 A
—————  O6M —————p|

Figure — 5
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