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Tlle figates ln the nargln lndlcete
tull nurlcs Jor the questlons.

Ar*uter ang five qtestions.

1. (a) State the following laws : 1x3=3

(i) Newton's second law of motion

(u) Triangular law of force

/iiy' Parallelogram law of force.

(b) Two forces of magnitude 24ON and
2OON are acting at a point on a body.
If the angle between the forces is 6O' ,

determine the magnitude of the
resultant force using - 2+2=4.

0 Triangular law of force

fu) Parallelogram law of force.



(c) The four coplanar forces are acting at
a point as shown in tJte Figure-l(c)' One

of the forces is unknown and its
magnitude is shown by P. The resultant
is having a magnitude of 5O0iV and is

actlng along X-axis. Determine the

unknown force ?' and its inclination
with X-axis'

Figure-1(c)

(d) A beam of length lom is simPlY

suPPorted over a sPan of 8m with an

overhung of 2m on the right' The beam

carries point loads of 5ff, 4IV and 3iY at

distances of 2m, 5m and lom
respectively from the left hand support'

Determine the reaction at the supports'
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2. (a) Draw Free BodY Diagram of the
following figures. 1x3=3

a Kw
Smooth

(i)

Figure-2(b)
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Figure-2 (a)

(b) T\vo smooth cylinders of weights P and
Q are placed in a smooth trough as
shown in Figure-2(b). Ddtermine the
reactions at contact surfaces /" B and
C. The following numerical data are
given:

P=2OONandQ=800/V;
\=IOOmm, rz=2OOmm ;

a = 4Oommi a=45"

(iii)

Contd.



(c) Determine the support reactions on the
member in Figare-2(c). The coll,ar at A
is fixed to the member and can slide
vertically along the vertical shaft. 10

3. (a) What are the coellicient of friction and
angle of friction ? L+2=3

(b) T\ro blocks having weights W1 and W"

are connected by string and rest on a
horizontal planes as shown in
Figure-3(b). If the angle of friction for
each block is @, find the magnitude and
direction of the least force ?' applied
to the upper block that will induce

10sliding.
P

PiSure-3(b)
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What is the value of force ?' in the
system shown in the Figure-3(c) to
ceuse the motion of 500]V block to the
right side ? Assume the PulleY is
smooth and the coeflicient of friction
between other contact surfaces is 0'20.

7

Pigure-4

(c)

4. Determine the force in each member of the
truss applying methods of joint and state if
the members are in tension or compression'

20

-

Pigure-3(c)

600iv
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5. (a) Determine the co-ordinates of the
centroid of the shaded area of the
following ligures : 6+6=12

K--2OOrun-N"ffi"
l+_300mrn

Figure-Sa(i)

Figure_Sa(i)

(b) Determine the centroid of the shaded area

between the curves O = * yOparabola,

-=+ as shown in Figure-S(b). 8
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Figure-5b

(a) What do you mean by polar moment of
inertia ? State the parallel axis theorem
of moment of inertia. 1+2=3

Derive an equation for the moment of
inertia of the following sections :

2+4=6
(t) Rectangular section w.r.t. its base.

@ Circular section about the axes
(x-, g- and z- axis) passing through
the centre.

The cross-section of a plain concrete
culvert is as shown in Figure-6(c).
Determine the moment of inertia about
the horizontal centroidal axes. S
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(b)

(c)

--

Contd.
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Figare-6(c)

Determine the moment of inertia of the
area about the x-axis and g-axis of the
following P;gurc-6(d). 6

Figure-6(d)

T
T
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