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Question Paper Code : Q2704

/B Toch, DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009
Asmual Pattern — Forst Year
(Regulation 2008)
lectrical and Eletrorics Engincering
CBIX 11 — SOLID AND FLUID MECHANICS

ommon to Electronics and Instrimentation Engincoring/Instrumentation and
Control Engincering)

Maximum : 100 marks
Answer ALL questions.
PART A— (10 % 2 = 20 marks)

Define & ‘porfect frame’ and state the relationship between the mumber of
jobnts ) and the number of members (m).

Stato the relationship between modulus of elnstiity (), Poisson's raio (#)
and bulk modulus (K).

State the relationship betwoen intensity of load (@), shear force () and
bending moment (M),

State : ‘torsional equation’.
Differentiate between dynamic viscosity and kinematic viscosity:
State the condition/(e) for the existence of a ‘velocity potential function.

Dintinguish, between Hydraulc Gradiont Ling (HGL) and Total Enerey Line
(TEL).

Define : ‘houndary layer’. What ia its importance?
What are airvessels? Mention their functions.

Define ¢ ‘sl with respest to  reciprocating pump. Can it be negative? Give
veason/(s).
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11 (@) Determine the forcos in sll the members of the truss shown in Fig. 1. (16)
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Fig.1

or

@) A compound bar of length 600 mm consists of & strip of aluminium
40 mm wide and 20 mm thick and a steol strip of 60 mm wide X 15 mm
thick rigidly jointed at the ends. If the elastic modulus of aluminium and
steel are : 1 x 10° Nimm? and 2 x 10° Nimm?, determine the stresses
developed in each material and the extonsion of the compound bar, when
an axial force of 60 kN is applicd. 1o

12 (@) An overhanging boam ABC is supported at A and B, the span AB being
6 m. The overhang BC is 2 m (Fig. 2). It carries a u.d.1. of 30 kN/m over a
length of 8 m from A and a concontrated load of 20 kN at free end. Draw
SF and BM diagrams, a6
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Fig.2

@) A shaft is vequired to transmit 275 KW power at 250 rpm, the maximum
torque being 1.5 times the mean torque. If the shear stress is to be
limited to 40 N/mm* and the angle of twist to 1° por metre longth,
detormine the diameter required, if : () the shaft i salid (i) the shaft is
hollow with external diameter 1.5 times the internal diameter. Assume
‘modulus of rigidity (G) = 80 kN/mnr. 8
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State Newton's Law of Viscosity. Derive the law. State how fluids are
classified based on Newton's law. a)

or

@ Given the velocity components of flow as : u=(x'~y") and

() 22y, determine the stream function and velocity potential
for the luid low. ®

() Water flows at the rate of 200 Usoc upwards through a tapered
vertical pipe. The diameter at the bottom is 240 mm and at the top
200 mem and the length s 5 m. The pressure at the bottom and at
the top side are § bar and 7.3 bar, respectively. Determine the head
Ioss through the pipe and express it as a function of exit velocity
head. ®

) Define : displacement thickness, momentum thickness and energy
thickness, ®

(i) Defin : drag and it forces, @

il The total mass of an airerafl is 70 tonnes. The wing area is 160 m*.
If the aircraft travels at 600 kmph, dotermine the ‘ift coefficiont.
Neglect. compressibility cffoct. Assume density of air (at fight

Kglme. ©

conditions) is 0.

or

) What are minor losses in pipes. Explain each in detail ®

() A 30 em pipe with friction coefficient, / = 0.024 (in by = fv¥/2gd)
carries water to a turbine at the rate of 0.25 msec over a distance
of 160 m. The difference in lovels betweon the water inlct and
turbine inlet is 36 m. Dotermine the efficiency of transmission.
Assume the turbine outlet delivery is submerged into the tail raco
and the veloeity at the exit s 0.4 times the velocity in the pipe. ()

3 Q2704



[image: image4.jpg]|

5 @

®

®

@

(i)

o)

Define : ‘specific speed’ of @ turbine, @

Explain the reason for higher part load efficiency in the case of
Kaplan turbine when compared to Francis or Propeller turbines. ()

Explain the working principle of a Francis Turbine. 10)

or

What are the components of & centrifugal pump? Explain its
functions, ®

In a rociprocating pump, the bore is 180 mm and the stroke i
280 mm. Water level in the sump is 5 m below the pump level. The
Suction pipe is 110 mm diameter and 9 m long, Determine the
maximum speed, i, the head at suction side of the pipe is not less
than 2.5 m of head of water. Tn cnse, the suction side pipe diameter
is increased to 125 mm and longth reduced to 6 m, what will bo the
speed? Assume 1 atm. pr. = 10.3 m of water column. ®
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