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B. Tech. Ist Semester (Main) Examination Feb.- 2010

Engineering Mechanics

(Common to all Branches of Engineering)

181025

Time : 3 Horrs Maximurn Marks :

Min. Passing Marks :

Instrae{wns b Wa:
Attemptova'dl Fircquations selecting one questionfrorn each unit. All questions

carry eqd refr,- Any missing data may be suitably assumed and stated.

Unit - I
What is e ftre body diagram? Discuss various steps involved in drawing
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Unit - II

Differentiate between angre of friction and angre of repose.

A ladder of weight 390 N and 6m long is placed against a vertical wall at anangle of 30" with wall. The co-efficient or frictio"n between the ladde r andthe wall is 0.25 and that between radder and floor is 0.3g. Find how high aman of weight 1170N can ascend, before the ladder begins to slip. (10)

OR

State the principle of virtual work.

Two bearns AC and cD are hinged at c and are supports byA and D. A hinge support is provided at B as ,t o*n in Fig.principle of virtual work, determine the reactions at the hinge
support B, when a load of 600 N is acting at point E. 
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L-nit - III
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Di":"r-:trnl'Lfid :e:-" een a reversible rnachine and a self loeking rnachine. {{ri.i - :rr:- :rr : :-
or" . : rc r f. *Effil,i;,i'+iifl:1?;ffi:f?_.#s;ffiffi;TH:
!;;'*"-";,:ltr'ion is o'i' rne 

frivln* oru., tr diamerer e*crn r!"xns ar
;;l .=__.,;,;?r,ff"iil:: rransmi*ua, to.qre,a*ing on **nh_ ur,urr, unc
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{lnit _ IV

A b'u':"" :;--ing freery under the aetion"of gravity passes two poillfs 20n:apan ";":.::lh.in 0.4 seconds. Frolwhat t"igiri above the higher poinf,did rho : _.\ srart to fali? Take g = 9.grn/s2" 
. aDove the highe, 

o*,A pan:-:: is projectedfrom a point ol T incrined plane with a verocity of30 m'sec' The angre of projectio, uno the angle orptun" are 55o and 20. tothe honz.-'nrar resie.rir.iy. s-rrorl,'ttrrr ttr..**?ro rne prane is the maximumfor the sir en prane. Find this range and the ti*. of flight. ts)
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State D'Alembert's principle giving equations expressing the above principle
for a rigid body in plane rnotion. (6)

Two blocks of weight 800N and 200N are connected by a string and mov*
along a rough horizontal surface under the action of a force 400N appiied

to the first weight of 800N in horizontal direction. The co-efficient of frietir-r:

between the striding surfaces of the btrocks and the ptrane is 0"3" Determice

the aeceneration of the systern of btrocks and the tension in the srring usint
D' Atrembert' s principle.

Umit - V

State and prove the law of conservation of energy,
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Find the work done in drawing a body of weight 500 N through a disiar,c'--

of 5 m along a hcirizontai surface by a force of 200 N, whcse line of actii-:n

makes an angle of 30" with the horizontal. {,+}

A block of weight 12 N talls at a distance of 0.75m on top of the spring.

Determine the spring constant if it is compressed by 150 mm to bring tiie
weight momentarily to rest. (8)

OR

State the Impulse - Momenturn relation. (4)

A ball of 2 kg is thrown straight up into the air with an initial velocity af
15m/sec. Calculate the time of flight of the ball using impulse momentum

theorem. (6)

c) Define undamped vibrations. Write the equation for undamped free
vibrations. (6)

a)

b)
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