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Before answerzng the questzans candidates should ensure that
they have been supplied the correct and complete question paper.

- No complaint in this regard wzll be entertained aﬁ‘er examznatzon

/

Note : Attempt five questions in all, selecting oni_: question

~ from each Section. Question No. 9 is compulsory.
sEcnon ~1

1. (a) Forces each equal to P act at a point parallel to the,
- sides of-a triangle ABC. Show that their resultant

is givén by : ‘ : 2%

Py3-2c0s A—2cosB—2cosC
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(b) Two unlike parallel forces P and Q, (P > Q), x
meter apart act at two points of a rigid body.
‘Show that if direction of P be reversed, the
resultant is displaced through a distance : 2%

#%x meters.

2. (a) The sides of a regular hexagon ABCDEF are 2 m °
each. Along the sides AB, CB, DC, DE, EF.and FA

act forces respectively equal to 1, 2, 3, 4, 5 and 6

“ kg weight. Find the algebraic sum of the moments

of the forces about A. -2V

(b) ABCD is a rectangle with AB =4 m and BC = 3m.
Along AB, BC, CD, DA and AC act forces 2, 7, 6,
10 and 5 kg wt respectively. Show that the system
-reduces to a couple and find its moments. =~ 2%

SECTION -1

3. (a) A heavy uniform rod is in equilibrium with one
end resting against a smooth vertical wall and the

- other against a smooth plane inclined to the wall
atan ahgle 0. Prove that if a be the inclination of

the rod to the horizontal, then 2 tan o = tan 6. 2%

. (b) The force acting parallel to a rough inclined plane -
: of inclination a to the horizon, just sufficient to
draw a weight up the plane is n times the force
which will just let it be on the point of sliding

down the plane. Prove that : 212
n+l
tana=p

n-1
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4. (@) A uniform ladder rests in limiting equjlil:;ritun-

tan ™! (2u). ‘ 5 2V

(b) Find the centréid'(C. G.) of a plane lamina in form
of a quadrant of an ellipse when matter is
distributed uniformly. - a 2,

SECTION - Iij

5. (a) Six equal rods AB, BC, CD, DE, EF and 'FA are ’ ,
each' of weight W and are freely joined so as to -
form a hexagon. The rod AB is fixed in horizontal =~
position and the middle points of AB and DE are
joined by astring. Prove that its tension is 3W. 2%

(b) A rhombus ABCD ijg formed of four equal
uniform  rods freely = jointed together and
suspended from the point A. Tt is kept in position

~ by a light rod joining the mid points of BC and
CD. Prove that if T be thrust in this rod and W the .
weight of rhombus, then : - 2%
- T=W tan'?: ‘

(X*+Y*+7?) are invariants for any given system of
forces, whatever origin and axis may be choosen.
. ‘ 2%

6. (@) Show that the qu'antitvi’es (LX + MY + NZ) and

(b) A force P acts along the axis of x and another force
~ nPalong a generator of the cylinder x2 + y?=a?.
Show that the central axis lies on the cylinder : 21

, 2
nz(nx—z)2 +(1+n2) y2 =ng2,
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