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(2) )
(h) Show that the differential change in kinetic-
(d) Find the second moment of area of the energy of amoving particle is equal to the
annular area about an axis (YY) parallel to work done by the acting force on the corres-

the centroidal y-axis.(Fig.2 ponding infinitesimal displacement.

(i) Show that the differential change in
momentum of a particle during a small
element of time “dt’ is equal to the impulse
of the acting force during the same time.

What is the unit of impulse ?
(/) A particle of weight ‘W’ attached to a string
(¢f State and explain, with a suitable example, 3 of leng.th r -whirls in a horiZ(-mtal circu%ar
the principle of virtual work. path with uniform speed ‘v’. Find the tensile

force *T" in the string.
(/) Howdoyou differentiate between a truss and .
a frame 2 Why the joints in a truss, are : LA0e i &

" assumed to be frictionless hinged joints ? 1 ““'W equal inextensible strings of negligible
oy weight are knotted together to form an

) If two bodies A and B are projected upwards ‘ equilateral triangle ABC and a weight Wis
such that the velocity of 4 is double the suspended from 4. If the triangle and weight
velocity of B, then the height to which the ' to be supported with BC harizontal by means
body A will rise will be the height to which of two strings at B and C as shown in Fig 3,
the body B will rise. ; : :
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(4)

each at an angle of a = 135° with BC, find
the tension in the string BC.

Fig.3

Two blocks of weights W, and W, rest on a
rough inclined plane and are connected bya
short piece of string as shown in Fig.4. If
the coefficients of friction are pu, = 0-2 and

=03, respectwely, find the angle of
mchnatmn of the plane for which sliding will

impend. Assume W =W,=22-25 N. 5
Fig.4
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(5)

Two horizontal beams are arranged as shown

_in Fig.5. Determine the reaction produced

at the support C due to the action of a
vertical load P applied to the beam AB as

shown.
P

Fig.5

A slender homogeneous wire of uniform
cross-section is bent into the shape as shown

\in Fig.6. If the dimension ‘a’ is fixed, find
. the dimension ‘4’ so that the centre of

gravity of the wire will coincide with the
centre C of the semicircular portion.
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(6) _
: : : )

" (8. (@) Whenaplanetrussis saidto bearigid frame
work 2 Why the members or bars are area, shown in Fig.8, with respect to the

‘ assumed to be connected at their ends by controidal axis parallel to the x-axis. 7
. frictionless hinges although the joints are
‘ either riveted or welded ? 2

‘ (b) Determine the axial force is each of the bars
1,2, and 3 of the plane truss shownin Fig.7. 8

i -5 kN
| 1 03 i
_ 2-4m
3 . 6/ ((f A st?ne"is dropped into a well and falls
. 4 vertically with constant accelerati
14 m 13 m-eu——"36m il of e
. _+__ —-| | 2=9-81 m/s2 The sound of impact of the
g - . stone on the bottom of the well is heard
‘ _ 6-5 s after it is dropped. If the velocity of
j/ j‘{) Find the polar moment of inertia of an ' ; sound is 336 m/s, how deep isthe well ? 5
:;os?‘:ies mgle .I:uwmg b:se b and attitude (b) A homogenoussphere of radius r and weight
with respect to its apex 4. ) 3 W slides along the door under the action of
%ca‘mm i u?finertia ofthe shiaded a c'onstant horizontal force P applied to a
. momet string as shown in Fig.9 Determine the height
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(8)

h duriﬁg this motion if the coefffcient of
 friction between sphere and floor is |- 5

Fig9
: 2 Jocity
g A locomotive weighing 534 kN hasave

’ : y’{ of 16 kmph and backs into a freight car
_ weighing 86 kN that is atreston a level'traCK.

-\ er coupling s made, with WhatveloelY ¥

" will the entire symgampue.m.mmq? 5

- ! S
) Whena ball of weight W rests on aspring 0
N constant k (F ig.10). it produces a _stauc

 deflection of 25 mm. How much will the

same ball compress ing if itis dr
from a height, 1 =03 m 2 Neglect the mass a4
of the spring. @
‘ : fﬁ
K
Fig.10
{ ('orﬂimle_d ]
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(9)

)./ (g Alocomotivé of weight IV =534 kN goes
o around a curve of radius » = 300 m at a uni-
form speed of 72 kmph. Determine the total

lateral thrust on the rails. 4

A particle is thrown with an initial velocity

¢ _ of 10m/s atanangle 45° with the horizontal.
If another particle is thrown from the same
position at an angle 60° with the horizontal,
find the velocity of the later for the following
situations : 6

© (i) Both has same range

(if) Both has same time of flight.
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