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EN 2K 107 (A)_ENGII{AERING MECIIANICS (A

(Common to NICWCE/CS/EE/E C//ff/ICIAII:
. ;i n ,i

fime : Ttrree Hours Maximum: 100 Marks

I. (a) Writ€ and explain with suitable illustration the equatipns of equilibrium for non-concurrent -
and non-parallel systen of forces.

G) Define the following:

'(i) resultant. (ii) 'equilibrant:
(iii) equilibrium tiv) free body diagr-ar:

Sketrch and explain al,y two types of noof stnrsses. i

Deduce the expression for moment of a force about a given axis from first principles.

Detennine the centroid of a quarter circle'in the firs-t quadrant with X and Y axes as its
radials.

(f) Determine the centroid of a right cincrrlar cone with ils axis as X axis and its apex at the

origrn.
(g) Discuss the direct central impact of elastictodiea
(h) Briefly exptain the following:

(i) D'Alembert's PrinciPle's.
(ii) Projectiles- ,. : :

:

(a) A spherical ball of ?E'N is attactred to a string and if suspended from_th-e Siling of a building'

Find the tension in the string if a horizontal iorce T of f-50 N is applied tlrough the center-of

ti" rpU"*. f*a a1go the adle the string Bakes with the vertical after the application "{+"
horizontal force. Also determine the miriimum v'alup of fore F and its angle with vertical for

the string to deflect to the.,sam;,?lgle as iq the Sbovecase.

Or

Prove that in belt drives Ttltr= eFo.

A belt is running over a pulley of diameter 1.? m. at 300 rpa'The angle of contact is 15ff

and coefficient of frictiott i" O.gS. If the maximum tension in the belt is 500 N, detemine

the power transmitted bY it.
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uI. ," *u the forcel in members EC, DC and DH of the truss shown in Fig' 1'

lJi

DE=FG=45ui
CH=5m

Fig.1.

,,Asrispeiision:cable is supported at two points 29 P.tp"*' The left suilport is 2- m aboye the r '\
ri'h-t;uppo*.Ibe calle i" t*a"a wift ;dl of 20 lN/m. througbout the span. fire maximud rF--1
dipfromleftsupportis4n.Findthemsximumtensioninthecabl-e..'.: .' .: v I

A thin plate of 6 m'n. thickis cut a4d a mactrine component is made from the. plate as shown

in Fig. 2. Assuming Ut" a&ity of steel as 7850 kg/-3, calculate the nass moment of inertia

about Z axrs shown in the figure.

Fig.8.

Or

:; ":Jti:-i'$)

fV. (a)

'i I lr:i-r'

'.1; : I ::

'Or
(b) Collars A and B slide frcely on the fictionless rods as shown in Fig. 8. knowing that the

,i'.;;',1 ;;':'.'., fbugtn of tUe dtreA B is 55d-'i', and weight of the mllar\lr = 63 N deternine the magnitude

;.;r.*,,r;.-i;of iorce,.P required-to naioiain,equilibrium of the-systen when (i) c = 100"mm' ,jn
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to thev. (a) I\eo balls are projected from the same point in the di
horizontal. Determine the ratio of projection if they ha

(i) same maximum height.
(ii) same horizontal range.

Or'
(b) A.b]o.k of weight 12 N falls at a distance of 0.?E !0 on.top of a spring. Determine the spring

stiffness if it is compressed by 150 ''m to bring the weiglt -o-totiily to rest. :

(4 x 15 = 60 marks)
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