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Answer any five questions.

(a) Define the term force. What are the various

characteristics of a force ? l+3=4

(b) What do you mean by system of forces ?

Define any five systems of forces. 1+5=6

(c) State parallelogram law of forces and

polygon law of forces. 4
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(d) Explain clearly the difference between
clockwise moments and anticlockwise
moments. 3

(e) What do you understand by the term
'parallel forces'? Discuss their
classifications. 3

2. (a) What do you
friction ? State

(b) Find the angle
.B when their

and (tl Pf.

understand by the term
the laws of friction.

t+6=7

between two equal forces
resultant is equal to (il P

(c) Four forces of 25N, 20N, lsN and 10N
are acting simultaneously along straight
lines OA, OB, OC and OD such that
ZAOB -- 45" : IBOC = 100" and ZCOD = 125'.
Find magnitude and direction of the resultant
force. s

(d) Two forces act at an angle of 120'. The
bigger force is of 40N and the resultant is
perpendicular to the smaller one. Find the
smaller force. 4
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J. (a) A ball is supported on a smooth walL by
tieing a string, as infg.(a). Find the tension
in the tie string and support of the wall.
T?rke radius of ball Scm, length of the rod
l3cm and weisht 120N.

fie.@)

(b) A string ABCD, attached to fixed points I
and D has two equal weights of 1000N
attached to it at B and C. The weights rest

with the portions AB and CD inclined at

angles as shown in/g.(D). Find the tensions

in the portions I B, BC and CD of the string,
if the inclination of the portion BC with the

vertical is 120". 6vertical is 120"

1000 N
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@ Three forces acting on a particle are, in

equilibrium. The angles between the first
and second is 90" and that between the

second and third is 120'. Find the ratio of
the forces. 4

(d) Two spheres are kept with in a conical

channel as shown in fig.(c). All contact

surfaces are smooth. Determine all contact

reactions. Size of spheres are same but with
different weight. rn^M 6

"fis.(c)
4. (a) Find the force required to mov-e a load. of

300N up a rough plane, the force being

applied parallel to the plane' The inclinalron

oi ttte ptun. is such that when the same load

is kepi on a perfectly smooth plane inclined

at thi same angle, a force of 601V applied,at

an inclination of 30' to the plane, keeps the

same load in equilibrium' Assume co-

effrcient of friction between the rough plane

and the load to be equal 0'3' 7
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(b) Two loads, Il, (equal to ltA) and W, resting

on two inclined rough planes Ol and OB

are connected by a horizontal link PQ as

shown in fiq.@).Find the maximum and

minimum values of I/r for which the

equilibrium can exist. Take angle of friction

for both the planes as 20'. 7

L4 -tkN

fis'@)

(c) The mean radius of the screw of a square

threaded screw jack is 25mm. The pitch of
thread is 7.5mm. If the co-efficient of
friction is 0.12, what effort applied at the

end of lever 60cz length is needed to raise

a weieht of 2kN?

IFz
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s (a)

,:i

(b)

What do you mean bY "first moment of
area" ? Prove that the centroid of the area

of a circular sector is

o -2 rsina l+5d
a

Detemrine the co-ordinates of the centroid

ofshaded area ofthe following figures:
8+6=14

60 rnnt
-10 mut

J{;
eOlnm

t

I
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6 . (a) Show that the moment of inertia of a triangle

with resPect to its base is

. bh"tx =_TT

where b = length of the base,

ft = altitude of the triangle-

And hence find the moment of inertia about

t
I

I

I

I

I

I

I

I

l;
I

I
nL-0

the centroidal axis. 4+l:5
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A) Determine the moment of inertia of the
following fiS.G) about the .16- and yo-
centroidal axes and /g, (ft) with respect to
x- and y- coordinate axes. 7+8=15

fis.G)
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(a) What is a perfect frame ? Define deficient
and redundant frames. 3

Determine the forces in each member of the
loaded huss as shown nfig.(i). 12

A

"^rvI 
(

p
I

30' 30'

D

fis'O
Determine the reaction at D' and hence find
the forces in members 'DC' and 'DE' of the
following/S:.0) 5

,Old{ 50 tll

KN

.50n1

fis.U)
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(a) The angular acceleration of a flywheel is

given by a - l2 - t , where (a) is in radf s2

and (t) is in seconds. If the angular

velocity of the flywheel is 60 radlsec at

the end of 4 seconds, determine the angular

velocity at the end of 6 seconds. How

. many revolutions take place in these

6 seconds ?

(b) A flywheel weighing 50&N and having

radius of gyration lm loses its speed from

400 rpm to 280 rpm in 2 mins.

Calculate-

(, the retarding torque acting on it.

(ii) change in its kinetic energy during

the above period.

(iii) change in its angular momentum

during the same period. 7
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The resultant of two forces, one of which is

double the other is.260N. If the direction of
the larger force is reversed and the other

remains unaltered, the resultant reduces to

180N. Determine the magnitude ofthe forces

and the angle between the forces.
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