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IV B.E. DEGREE EXAMINATION.
» First Semester
Mechanical Engineering
ENGINEERING MECHANICS - 1
(Common with M.S. Mech. Engg.)
{w.e.f admitted batch of 2006 - 2007)

Time : Three hours Maximum : 70 marks

First question is pumpulaury.
Answer any FOUR from the remaining.

All questions carry equal marks.

1. (a) Distinguish between moment and couple.
(b) State the theorem of Guldinus.
(¢) What are the applications of virtual work?
(d) Define angle of friction, '
(e) Explain the principle of transmissibility,
() Write the necessary and sufficient conditions
for equilibrium for a concurrent force system
(2) Write the importance of centre of gravity.
2. A man attempts to support a stack of books
horizontally by applying a compressive force of
F =120 N, to the ends of the stack with his hands.
~ If each book has a mass of 0.95 kg, determine the__
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greatest number of books t 1 igriagApdhra Universit StudlinesAB. Determine the angle| 7|, the tension
paL b h\éjﬁﬁ din ! in cords AC and BC, and the mass m of each

the stack. The coefficient of static friction he
¥
the man's hands and a book js (e ]l: =]:]E;w:§§ i

between any two books (u, Jb=0.4.

3 @ dSit:te and prove the Pappus theorem with
gram.

(b) Determine centroid of the given lamina. 5. Knowing that the line of action of the force Q

passes through point C, derive an expression for

the magnitude of @ required to maintain
equilibrium by using the principle of virtual work.

, e ,I
(a) Two spheres A and B have an equal mass
and are electrostatically charged such that
the repulsive force acting between them has
a magnitude of 20 mN and is directed along
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g A 900 kg car starts from rest at 1 and moves ‘ A Soldi 30"
= without friction down the track shown in figure. @ ier fires a hu‘llet at an mFIE c.-f ;
. upward from the horizontal from his position
(a) Determine the force exerted by the track on : ;': sl Htﬁke.a. RERG it l iy
the car at point curvature of the track is 5m HNEE-tan the position of the soldier. The
initial velocity of he bullet is 100 m/s.
(b) Determine the min, safe value at the radius Calculate, the maximum height to which the
& gt curvature at point 3. bullet will rise, the time required for the
__5"’ H"tx : - flight of the bullet and the actual velocity
Ty, ar with which it hit the target.
a2 c h which it hit the

fr) 32 .-
8. (a) A roller of radius 0.lm rides between two
- horizontal bars moving in opposite directions

12 m as shown in figure6 Assuming no slip at the
points of contact A and B, locate the
instantaneous center ‘I of the roller. Also
locate the instantaneous center when both
the bars are moving in the same directions.
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@ (a) Explain the following terms with respect toa S s e
projectile. ] - | —p dmic
()  horizontal range i
(ii) maximum heighi; T ::;”
s o . L :
(iii) tn:ne_ of flight Bn.d 4 7
(iv) path. : | it
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® A ghaft of 100mm diameter andebanefre Aoxgfpra University StuM]?;'

has one of its end fixed and the other end
carries a disc of mass 500 kg at a radius of
gyration of 460 mm. The modulus of rigidity
for the shaft material 1s 80 GN/mI
Determine the frequency of torsional
vibrations, :
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