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Question Paper Code : C 1704

BE/B Tech, DEGREE EXAMINATION, APRIL/MAY 2010,

Annual Pattern — First Year
Bleetrical and Blectronics Engincering
CEIX 11— SOLID AND FLUID MECHANICS

(Comrmon to Electronies and Instrumentation Engineering/Instrumentation and
Control Engineering)
(Regulation 2001)
Time : Theee hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 2 = 20 marks)

1. Distinguish between perfect and imperfect frames.
2 Defne free hody diagram

5 Whatis pure bending?

4. Distinguish hetween helical spring and leaf spring.

5 What is the effet of emperature on viscosity of liquids and gases?

6 Define streamline, streakline and pathlines.

Define Reynolds number.
8 List the minor losses in a pipe system.
9 Define specific specd of a turbine.

10. What is priming of & pump?



[image: image2.jpg]PART B — (5 x 16 = 80 marks)

Atruss of span 7.5 m carrics a poit losd of 500 N at joint D as shows in
Fig. 11 (a). Find the reactions and force in the members of the truss.

mow

Fig 1)
or

() A rigid bar AB, 9 meters long is suspended by Lo vertical yods at ends A
and B and hangs in horizontal position by its own weight. The rod at A is
brass, length 8 m, cross sectional area is 1000 mm? and
Fa= 1 10° Nfion’. The rod ¢ B is stec), leagth 5 m, eross sectionl area
fo 445 mm? and F. = 2 x 10° N At what distance ‘" from 4, &
Vertical load P = 2000 N be applied if the bar is Lo remain horszontal even
after the load is applied. (Refor Fig. 11 (b))

nod d

Fig 110)
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[image: image3.jpg]12. @) For the beam shown in Fig. 12 (a), draw the shear force and bending
moment diageams and locate the point of contraflexture if any

Fig. 120
or

) A closed soil helical spring is made with 12 mm diameter wire and is
having & mean diamster of 150 mm and 10 complete turas. The modulus
of rigidity of the material of spring is 80 KN/mm?. When a load of 450 N is
applied, find

@ Maximum shear stress
(i) Strain energy storod
(i) Deflection produced, and
i) Stiffess of the spring.

13 () A block with a base of 150 cm x 20 em and weighing 20 N is allowed to
Siide down along an inclined plane of slope 1 vertical : 5 horizantal. A
Ui filin of ol (¢ = 0.15 Pa.$) of thickness 0.3 mu exists on the surface
of the inclined plane. Bstimate the terminal speed of the block

or

(1) The pressure drop Ap generated by a pump of a given geometry is known
to depend upon the impeller diameter D. The rotational specd N, the
fuid discharge @, the fuid density p and viscosity 4. Obtain the
dimensionless form of the functional relationship.

14 @) Oil of dynamic viscosity 0.15 Pa.§ and relative density 0.9 flows through
8 cm vertical pipe. Two pressure gauges are fixed 20 m apart. The
gange A fised at the top records 200 kPa and the gauge ‘B’ fixed at the
botiom records 500 kPa. Find he direction of flow and rate of flov
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U,
isplacement thivkness, momentum thickness and energy thickness of
the boundary layer.

Find the

The boundary laser profile it given by

an imward flow reaction turbine has inlet and outlet diameters of 1.2 m
“nd 0.6 m respectively. The breadth at the inlet is 025 m and at the
outlet 15 0.35 m. AL & peed of rotation of 260 rpm, the relative velocity at
the entrance is 3.5 m/s, and is radial. Caleulate the (i) absolute velocity at
the entrance and inclination of tangent to the runner () dischange and
it velocity of flow at the outlel

or

A single acting reciprocating pump has a cylinder diameter of 15 cm and
 stroke lengih of 30 cm. The delivery pipe is 30 m long and has &
dinmeter of 7.5 cm. The speed of the pump is 60 rpm. Determine the
pover saved in overcoming friction in the delivery side by fiting an air
Nersel very near the cylinder on the delivery pipe. Take Dasey-Weishach
friction factor = 0.02.




