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Answer Four (04) Questions Only

L. (a) Explain the followings:
(i) Concurrent and coplanar forces,
(ii) Non-concurrent and coplanar forces,
(iii) Concurrent and non-coplanar forces,
(iv) Non-concurrent and non-coplanar forces.
(b) (i) Determine the magnitude of the resultant and the direction of the resultant of the four
forces and a couple acting on the plate as shown in the following figure:
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Assume that O-is the reference point. 2
. (ii). Obtain the -equation of the line of action of the resultant.
,“;(1) : Expla.m«clea:rly what is a couple. '
(u) Give two examples for places where couples are applied practically. -

1 Continued...




(a)

(b)

(i) If a system is equivalent to a single force R(# 0) and a couple G(3# 0) at origin O, then
show that it can be reduced to a wrench at another point O'.
(ii) Derive the equation of the central axis of the wrench in the form

L-—yZ+2Y M-2X+xZ N-—-zY¥+yX
X - Y - Z ’
where X,Y and Z arethe comp‘onen\ts of R and L, M and N are the components of G
along the axes.

The forces P and 2P act respectively along the axis of = and along the generator of the
cylinder 22 + 9% = 3%2. Show that the equation of the cylinder which central axis of the

system lies on is,
2z —2z\? % A 4 _1
6 2y "

(a)

(b)

Briefly explain each of the following terms by drawing diagrams;

(i) pinned supports,
(ii) roller supports,
(iii) fixed supports.

A uniform of length I rodis rest upon two roller supports at its point of trisections. A couple
of moment wl?/9 is applied clockwise direction to a peg which is horizontally fixed through
the center of the rod. Here, w denotes the weight per unit length. Sketch the shearing force
and bending moment diagrams for the rod.

(b)

In the usual niotation, obtain the relation

d*y
for a uniform beam, where w is the weight per unit length, -E is the modulus of elasticity
and [ is the moment of inertia of the cross section about its neutral axis. When M be the
bending moment at z distance away from the left hand side of the beam, you may assume
that . : i .

Y
El— = M.

de? - -
Consider a simply supported AB beam of length L carries uniformly distributed load w per
unit length. Find the equation of the elastic curve and the maximum deflection of the beam.

(a)

Obtain the equation of the common or the uniform catenary by:
(i) intrinsic form,
(ii) cartesian form.
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(b) A rope-of length 4a and weight w per unit length fix to two _poihts- at the same level such
* that the rope is in equilibrium in the vertical plane with sag 2b . ‘Show that the horizontal
component . of the tension of the rope at the lowest point T, is given by

w(a? —v?)
b
(prove all the relations that you may use ).

. A uniform heavy chain ACB is in equilibrium on the upper surface of a roﬁgh vertical circle of
radius a such that A be at the highest point of the circle and the CB portlon is hanging vertically
as shown in the following figure.

a) In the usual notaton ‘mark all the forces acting on the chain,

b) Find the resolved parts of the forces along and perpendicular to the ta.ngent at.any point
on the chain that touch with the circle.

c¢) Show that the greate'st length of the hanging portion of the chain is

2p  (p? — 1)err/?
14 p2

2

where 4 is the coefficient of friction between chain and rough circle.
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