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Instructions . e

(i The marks aré indicated in the right-hand margin.

" (iij There are NINE questions in this paper.
| is

¢ FIVE questions in all.

(i) Attemp No. 1 is compulsory 4 (BD? /12) - (bd® /12)
, . 0. .
{iv} Question fii) wB3 !12}_[.:1})3 /12)
1. Choose the correct answer (any seven) : 2x7=14 (iii) (BD® /36)-(bd> /36)
{a) The coefficient of friction depends upon (iv) (DB® [36)-(db” [36)
(i) area of contact only fd) The moment of a force
i f surface only )i
(i) nature of surfac 3 f is the turning effect produced by a
M Both (i) and (1) force on the body on which it acts

(i) is quual to the product of force
acting on the body and the

(b} Which of the following is a vector end. the tine “acton of . orce
and the line of action of ty

iv) None of the above

antitu -
quantity: fii) | e torce
- 15 equal to twice . .
() Energy triangle € the area of the
” gle, whose base is .
{ii} Mass epresenting the foree - the line
Vertex is the point, ah, and whose
() Momentum Anoment g taken » 4Dout which the
(iv) Angle 0] Al of the ahove
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(38)

(4)
heavy string attached at N
@ ame horizo hen cor a lifting
i il’::r}' :nt:;llle:ﬂ x;d; “'-‘ur:tr‘:l () The mechanical advantage of
c -
dip } Pp s The mecl e ratio of

fij circular arc effort to the

(i distance moved Dby

(ii) parabola distance moved by load
iii) hyperbola __4iFload lifted to the effort applied
(iv) ellipse (i) output to the input
0 .{gg mc;n:rfﬁoofn mgrj\;g}';n :: E:;cﬁ?; fiv) All of the above
bottom is ) In ideal machines, mechanical
(ij S0 mm advantage is ____ velocity ratio.
(@ 75 mm {i} equal to .-
(i) 875 mm fii) less than
fiv) 125 mm {itij greater than

{g) Kinetic friction is the fiv) None of the above

fi tangent of angle between normal
reaction and the resultant of
normal reaction and the limiting

friction (i} limiting friction

() Frictional force encountered after
commencement of motion is called

() ratio of limiting friction and normal . e
reaction (i} kinematic friction
() friction force acting when the body (i) frictional resistance

Is just about to move {iv/ dynamic friction
' - - - \‘
\/Wffnctmn force acting when the body
Is in motion
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(6)
N is acting at a point A as
A force of 10_'0 8 ded from
s W shown in Fig. 1 below. Determine the ing 5N i8 sl.:'ISF'e lled aside
f this force about O : 7 (@ Alamp weigh It is PY
moments O orce about O : 3, (a the ceiling by 2 chai % until the chain
: u "
an in
y/A :;al;ehsown in Fig. 3 bclgwthe cord by
100N tensions in the chain an 6

; applying Lami’s theorem :

O“S m:"éso* .
. C
B X
Fig. 1
8 Fig. 3
(b) The cable AB prevents bar OA from (b). A roller of radius 40 cm, weighing
rotating clockwise about the pivot O / 3000N is to be pulled over a

in Fig. 2 below. If the cabl rectangular block of height 20 cm as
shown 1 '8 v anve shown in Fig. 4 below, by a horizontal

tension is 750 N, determine the n- and force applied at the end of a string

t-components of this force acting on wound round the circumference of the
point A of the bar : 7 roller, Find the magnitude of the
horizontal force which will just turn the
roller over the corner of the rectangular
block. Also, determine the magnitude
and direction of reactions at A and B. All
surfaces may, bq taken as smooth ; 8
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(7))

. (0 In Fig. 5 below, the coefficient of friction
. is 02 between the rope and fixed pulley
and between other surfaces of contact,
=0-3 Determine  the minimum
weight W to prevent the downward

motion of the 100 N body : 8

Fig. 5

};f “A body of weight 60 N is placed on a
rough horizontal plane. To just move the
body on the horizontal plane, a push of

18 N inclined at 20° to the horizontal
plane is required. Find the coefficient of

friction.

[}

5. _faj” Determine the support reactions and
yd nature, and magnitude of forces in the

members of truss shown in Fig. 6 below: 8

FEN

! .
2m .TULI}IHT\:
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f § %] 0
2m3 ' y
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I “H(O0 - 1)

K——q4 m e} M

Fig. 6
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t are .
(b} Wha (or finding © ” used where

perfect frame
and why?

g .ertia of a
. the moment of 1 ,
/411' Prove that a horizontal axis

circular section about i
lar section) and

(in the plane of the circu ) an
passing through the CG of the section 18

given by nD* /64.

(b)) From a rectangular lamina ABCD,
10cm % 14 em a rectangular hole of
3 em x 5cm is cut as shown in Fig. 7
below. Find the centre of gravity of the
remainder lamina : 7
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7. (a)

(b)

lg}

e spril"lg of conatant i i
?:ungtrctchcd when t"or];:r: glg, 8
¢xpr¢55iﬂﬂ for the th‘l‘.:c p r'eg:lfi\renn
deflect the system tg an ange lged to
mass of the bars is negligible o The

beloy,

Fig. 8

For link OA in the horizontal position
shown in Fig. 9 below, determine the
force P on the sliding collar which will
prevent OA from rotating under the
action of the couple M. Neglect the mass
of the moving parts :

=~

¢ 10 )

plane with

.P.rﬂ Xx-
8. () A cle moves I y ---3me'2

9-

(®)

(a)

acceleration components Ay +
2 it ite initial velocity

at 35° to the
{ curvature

and a, = ~16t m/s
is Vo =50m/s directed
x-axis, compute the radius ©
of the path at t =2 sec.

A force of magnitude of 20 kN, acts at
point A3, 4,5 m and has its line of
action passing through B(5, -3, 4 m.
Calculate the moment of this force
about a line passing through points
S(2, -5, 3) m and T(-3, 4, 6) m.

Three forces F1, F2 and F3 act at the

origin of Cartesian coordinate axes

system. The force F1(=70 N) acts along
OA whereas F2(= 80 N) acts along OB
and F3(=100 N) acts along OC. The
coordinates of the points A, Band C are
2,1, 3), (-1,2,0) and 4, -1, 5) respec-
tively. Find the resultant of this force

system.
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(11)

) A 75kg person stands On a weighing

scale in an elevator 3 geconds af’tfer tlju:
motion starts from rest, the tension in
was found to be

the hoisting cable

8300 N. Find the reading of the scale
in kg during this interval. Also, find the
velocity of the elevator at the end of this
interval. The total mass of the elevator,
including mass of the person and
weighing scale is 750 kg. If the elevator

is now moving in the oppeosite direction,

with same magnitude of acceleration,
what will be the new reading of the
scale? 8
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