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The figures in th'e no;rgin indicote
Jull morks for th,e questions.

Ansuser ong Jiue questtons.

l. (a) Define a Force. State the specilications
required to define a force.

I+2=3

(b) State the law of equilibrium and
explain. 5

(c) What is a free body diagram ? Illustrate
it with the help of figures. 4
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(d)

(e)

(a)2.

Write down the conditions of
equilibrium of the coplanar concurrent
force system. 2

Explain clearly the procedure of finding
out the resultant force analytically as
well as graphically. 6

The resultant of two forces when they
act at right angles is lON, whereas
when they act at an angle of 60' the

resultant is JL48. Determine the
magnitude of the two forces.

6

Four forces of magnitudes 2O.lV, 3ON,

4ON and SON are acting respectively
along the four sides of a square taken
in order. Determine the ma$nitude,
direction and position of the resultant
force.

(c) A particle is acted upon by three forces
equal to SOIV, IOON and I3OIV along
the three sides of an equilateral triangle,
taken in order. Find graphically the
magnitude and direction of the
resultant force. Also check the result

3. .@) A beam '48 of length 5m supported at

A and B carries two Point loads W,

and, W2 of 3kN and 5k1V which are lm

apart. If the reaction at B is 2kN more

than that at A, find the distance

between the suPPort A and the load

63kN.

(b) TWo loads are suspended from flexible

cable APQD as shown in Fi"g' (i)'

Neglecting self weight of cable'

determine the tension in segments AP'

PQ and QD' Also determine the values

of B and x.
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Two cylinders A and B rest in a box as
shown in ftg. (ii). A has a diameter of
30omm and weighs f20O1V. B has a
diameter of 2OOmm and weighs 36ON.
The box is 45Omm wide at the bottom.
Assume that all the surfaces are
smooth. Find the reactions 'at the
supporting surfaces. 8

A pull of 601V inclined at 25 to the
horizontal plane, is required just to
move a body placed on a rough
horizontal plane. But the push required
to move the body is 75.1V. If the push is
inclined at 25" to the horizontal. find
the weight of the body and co-efficient
of friction. 7

Find the equation for minimum and
maximum force (P) which will keep the
body in equilibrium when a body is
lyrng on a rough inclined plane and
subjected to a force (P) acting
horizontally. Z

Determine the co-ordinates of the C-G
of the area OAB shown h Fig. (tit), if
the curve OB represents the equation
of a parabola, given by U = kx2 in which
OA = 6 units and AEt = 4 units. 8

(b)

(c)

(a)5.

4. (a) Define the following terms :

(t) Limiting force of friction
(ti) Angle of friction
(itL) Angle of reprose.
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h)

(a)7.

(b) Prove that moment of inertia of a
triangular section about the base of the

bhs
section

2
where b = base of triangular section

h = height of triangular section.
8

Find the moment of inertia of a hollow

lSmm wide.

members of the girder. indicating
whether the force is compressive or
tensile. 14

4kr

6m

What is a 'frame'? Discuss its
classification. 6

A particle moves along a strai$ht line
with a velocity given by the equation

v =2ts -t2 -2t+4
where (V) is the velocity in m/s and (t)
is time in sec. When t= 2 seconds, the
particle is found to be at a distance of
lOm from a station A. Determine :

(i) the acceleration and

(ii) displacement of the parLicle after
6 seconds. 8

(b) Write short notes on : (cng Jour)
3x4=12

6.

(c)

(a)

(i)

ftr)
(tii)

(iu)

(u)

Laws of
Polygon

friction.
law of forces

Physical significance of moment of
inertia
Varignon's PrinciPle
Difference between C-G and
centroid.

tensile.
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