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The figares in the mo;rgin indicate
full marks Jor t|ne questions.

Anstuer aU the questroru.

Answer ang fiue of the following : 2x5=10

(a) What are the coplanar-concurrent
forces ? State the principle of
transmissibility of forces.

(b) Define moment of force. State
Varignon's principle of moment.

(c) Write the necessary and sufficient
conditions of equillbrium of a body.
What is the limitation of Laml's
theorem ?
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What do you understand by .dynamic
friction' and limiting force of friction ?

State the laws of static friction.

What is the parallel axis theorem
related to moment of area ?

Distinguish between a truss and a
frame. What do you mean by statically
determinate truss ?

2. Distinguish the following in brief : (otng
three) 2x3=6
(a) Composition and resolution of forces.

(b) An$e of friction and angle of repose.

(c) Centroid and centre of gravity.

(d) Hinged support and roller support witll
sketches.

3. Answer ang frtn of the following :2x4Vz=g

(a) Frove that the centroid of the area ofa
circular sector is

_ 2r stnax=__ , where3a
r - radius of the circular sector
(2a) = suUtended angle of circular

sector.
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Show that the moment of inertia of a
triangle with respect to its base is

, bh3tx= 
12

where, b = length of the base,
h = altitude of the triangle.

Find the force required to drag a body
of weight 'W, placed on the rough
inclined plane having inclination (a) to
the horizontal. The force is applied to
the body along the inclined plane and
the body is on the point of motion down
the plane.

4. Answer o;ng fiue of the following:
5yg=25

(a) A system of four forces acting at a point
on a body is shown in figure-4(d.
Determine the magnitude of resultant
and direction of resultant.

(b)

(c)

Ftgure- 4(a)
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@ A circular roller of weight Q = aaSN

and radius r =L25rran hangs by a tie
rod AC = 3o4mm and rests against a
smooth vertical wall at B as shown in
Wure-4(b). Determine the tension 'S'

in the tie rod and the force RB against
the wall at B.

c
Ah

./V(c{'V
\ltu-\vu
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O

ngure-4(b)

(c) A roller of radius r =304.8mm and
weight Q =2225N is to be pulled over

a curb of height h=l'2.4rrun by a
horizontal force 'P' applied to the end
of a string wound around the
circumference of the roller, (F\gure-4(c).
Find the magnltude of 'F' required to
start tle roller over the curb.
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(d)

(e)

Figure- a\c)

A body resting on a horizontal plane
required to a pull of 8ON inclined at
3Oo to the horizontal Just to move it. It
was found that a push of l0ON inclined
at 3Oo to the horizontal just move the
body. Find the weight of the body and
the coefficient of friction.

Determlne the centroid of the unequal
I-secfion as shown in Ftgure-4(e)

200

Ftgure- 4(e)
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(n Determine tie moment of inertia of the
shaded area of the following
figure-4lJ)

1--l&R--"
l.--59 11ya ----- l<--5o mm -J

F'tsure- a(f)

5. Solve cny fitse of the following : 5x1O=50

(a) TWo cylinders weights Q and R are
'interconnected by a bar of negligible
weight hinged to each cylinder at its
geometric centre bY ideal Pins.
Determjne the magnitude of P applied
at the center of cylinder R to keep the
rylinders in equilibrium in the posltions
shown In F\gure (Qa). The followtng
numerical data are given : O = 2OOO N

' and R = rOOON .

l-
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Ftgure-5(a)

TWo blocks having weights W, and W,
are connected by string and rest on
a horizontal planes as shown ii1
Figure-5lbl. If the angle of friction for
each block is /, find the magnitude
and direction of the least force p
applied to the upper block that will
induce sliding.

F-tgure-5(b)

7

(b)
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Determine the centroid

between the Parabola
straight line U:x as ln

a,

of the area

s=x/ and
ftgure-5(c)

Determine the moment of inertia of the

areabetweenthe Parabola O = x/ arfi

straigilrt line g = x about x-axis and 9-

axis is shown in Ptgure -5(dl'

Ilgure- 5(d)

8

Figure -5(c)
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(e) TWo rectangular blocks of weights IV,
arrd Wz are connected by a fledble cord
and rest upon a horizontal plane and
inclined plane respectively with the
string passing over a frictionless pulley
as shown in Figure-1(e). If the co-
eflicient of friction (,rz) between all the
contiguous surface is same, Iind angle
(") for the inclined plane with
horizontal at which the motion will
impend. (Take q =tYrl

A trr.ss of span lom is loaded as shown
in Figure-5(fl. Find the reactions and
forces in the members of the truss.

a

,l

r tgure- c\e )
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