. A block of 3 kg mass slides down a l’ricl:i‘onlc;-.tsiasl
. loop of 3 m radius and enters a rough honzol\?/
plane and compress a spring of stiffness 250 N/m
as shown in Fig. 7.

A

t(q
8 m =0 »
Flg 7 A=
i i the
Determine the compression of the spring,

e
coefficient of friction between the block and plan
being 0-25.
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Instructions :

() The questions are of equal value.

(i) There are NINE questions in this paper.
(it) Attempt FIVE questions in all.

(iv) Question No. 1 is compulsory,.

1. Choose the correct answer any seven of the
following :

/de The principle of transmissibility can be
applied only when the body is treated as
(i) a particle
{it) a rigid body
(ii) deformable
(iv) a continuum
)" Force couple is a
} (i) fixed vector
(it) sliding vector
/iii) free vector )

(iv) unit vector

14AK—2500/515 ( Turn Over



(2)

}( A force couple system can be reduced to a
singie force only when the resultant force
and couple are — ta each other

(1 parallel
(i) perpendicular ’
fin) inciined at 45°
fiv) inchined at 135°
(d) Three forces acting on a body can keep it in
equilibrium, only when they are
1) collinear
(u) coplanar and concurrent gy
fu1) coplanar and parallel

fiv) coplanar and non-concurrent

fe) The tangent of the angle of friction 15
i) angle of repose
(1) coeflicient of fnction
(1) cone of friction
(i) bmting friction

(fl A screw jack with lead angle 8 and friction
angle ¢. 15 said to be in self-locking if
fu B8>¢,
fu) 8<¢,
) B=0,
i) ¢, =0

14AK—2500/515 { Continued )

(3)

(g) The centrowd of an equilateral tnangle of side
a with a side parallel to the x-axis is

() a/2, a/\/?)
(u a/2, a/J12
(1) a/2,a/w/2_‘7
fiv) a/3, a/3

(h) The product of inertia of a nght-angled
tnangle of base b and height h about its

centroidal axes 18

b%h? .. b3n?
(1) 36 (r) 36
.. b2h? .. b%h?
(ug) - o (iv) =5

)j}’ A particle can move with constant velocity
when motion 1s

A1) rectilincar
(i) curvilinear
{ui) rotational

(tv) general motion

) _In a_conservative force field
) work done is zero / }
fu) kinetic energy is constant
(uiy) potential energy is constant

{iv) total mechanical energy is constant
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( 4)

2. (a) Define the terms—continuum, ngd body
and particle

fb) Given the following vectors ?ﬁ_

a=21-2)+3k

—l; =1+ J +3k
c=2t+)+k

Determine whether they are coplanar or not

3. (a) Explain the principle of transmissibility of a
force

(b} Find the resultant of the forces concurrent
at A as shown 1n Fig 1

- —— ] - ———

o

: 4m
) '

i L

1)

1

]

1

]

Fig 1

The magnitudes of forces in cables AB, AC
and AD are 1200 N, 1500 N and 1000 N
respectively

14AK—2500/515

( Continued )

(5)

4. (a) Define force couple and moment of a couple

}bf Reduce the system of forces as shown in
Fig 2 to an equivalent force and determine
its magnitude and location with respect to A .

@ 10 kN SkN 3kN
q‘) l A‘ l
- [

|
o =
A B
le sle She—]
Y 2m * 3m bl 4 m Ilm
Fig 2

‘_%a} Define with sketch the different types of

supports

9 A smooth pulley supportung a load of 3000 N
1s mounted at B on a horizontal beam ACF

g\ A force of 4000 N 1s acting at free end F

shown 1in Fig 3

s o [ism

t!) | F
A v

2m|, 2m 4m
ol ok

3000 N

&4000 N

PG 4m
"‘

. 24

Fig 3

If the beam weighs 1000 N, find the support

reactions Neglect the weight of pulley and
also 1its size
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7.

fa)

(b)

(6)

Define angle of friction, angle of repose and
cone of (riction

As shown in Fig 4, block A af 15 kg mass is

connected to another block B of 10 kg mass -

by a stnng passing over a fnctionless pulley

;’-”77”’”7' f]fr PR PTG TITTTITTITIFITT?,

()

Fig 4

Determine the mirnmum masa of the block ©

which 18 connected to the wall by a strning CD
and placed over block A to keep it lrom
sliding Take coellicient of [riction between
all conteet surfaces to be 025

The mass moment of inertia gives a measure
of reaistance to rotabon about an axis
Dincuss

14AK—~2500/ 818 ( Continued )

(7))

(b) Determine the forces in the various

members of a pin-jointed framework as
shown in Fig §

10 kN 10 kN
;( 2m I 2m |
* ‘ 10 kN
dm
Y. Fig 5

8. What i1s meant by instantaneous centre?
A long rod AR s supported at the upper
edge of a wall and on a horizontal Noor as
shown in Fig 6

AdV, =1 m/s

Fig 0

Il the lower end of the rod moves with a velocity
I m/a, find the velocity of the contact point € und
the ungular velocity of the rod, when the rod {n at
60" to the horzontal
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