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.. Important Note :: 1. On completing yoﬁr answers, compulsorily draw diagonal cross lines on the remaining blank pages..
5 2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

50, will be treated as malpractrce; =
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Thlrd Semester B.E. Degree Examlnatlon, Dec. 2023/J an. 2024
Mechanics of Solids and | Flulds ‘

A 'M'ax' Marks: 100

Note Answer any FIVE full questions, chaosmg ONE full questton ﬁ‘om -each module.

ot N ﬁ%ﬁ*
Module 1 ' 275 : .
Derive an expression for the extenswn of umformly tapermg Trectangular bar when 1t i§ 5l
subjected to an axial load P. -, ) : @0 Marks) -
A brass bar having cross sectrgn rea 300mm is subjected o ax1al forces as shown ()
Fig. Q1(b). Find the total elongatlon of the bar E = 84 GPa. SEE AR ] Marks) g

le— ke

Fig. Q1(b) ¢

eriment , a bar of 30mm dlarneter is subjected to a pull of 60kN. The measured

extension on gauge length of 200mm is 0.09mm and, the change in diameter is 0.0039mm.
Calculate the Poisson’s ratio and the values of thethree ‘moduli. «= * 4 (10 Marks)

Defme and explain i) Principal plane 11) Prmc1pal stress 1112#‘ Plane of maximum shear
iv) Maximum shear stress. ' : :* (08 Marks)

3(b). Determme 1) Principal
hr’s circle method. (12 Marks)

stresses

i1) Max1mum shear stress and thelr planes. Use
- Low /MM\” &
/0 N/mm}'

b2 N/wv?'

+ " Fig Q3(b)

.. OR
At a certamn’ pmnt in a strained: materral the values of normal stresses across two planes at
right angles'to ‘ach other are 80 MPa and 32 MPa, both are tensile and there is a shear stress
of 32MPa. Clockwise on.the’plane carrying ‘80MPa stress. Determine principal stresses ”

maximum shear stresses and thelr planes. : (12 Marks)
Explain Procedure for cgnstructlon of Mohr’s Circle w1th tensrle Compresswe and Shear
stress acting on the component. (08 Marks)

Module-3

ey

it
State the assumptlon made in pure torsion and derive 7 = % = % w1th usual meanmgs

N

N (10 Marks)
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b. - A solid circular shaft has to transmit a power of 1000 kW at120 rpm. Find the diameter of .

the shaft if the shear stress of the material must not exceed'80MPa. The maximum torque . -

1.25 times of its mean. What percentage of saving in materlai would be obtained if the shaft -
is replaced by a hollow one whose internal diameter, 1sm0 6 times its external diameter, the

length , materlal and maximum shear stress bemgﬁsameg ; o e 510 Marks) -
. | | COR N | ;

6 a. Derive an express1on for Euler’s Buckling load 1 long elastic column When both of its ends
’ ~ are hinged or pinned. ' (10 Marks)

b. A 1.5m long column has a circular cross section of SOmm diameter, C)neﬁend of the column’ :
is fixed in direction and position and the other end is free. Taking t thé FOS as 3, calculate the

safe load using 1) Rankine’s formula taking yield stress SOOMPa and o = 1/1600.
- ii) Euler’s formula taking E =1.2 X 10° MPa. (10 Marks)

‘ Module-4 .»

7 a. Define the following terms W1th their SI units : i) , Mass density i) Weight density
iii) Specific volume, . iv)” Specific gravity . ,V) “Viscosity vi) Capillarity. :

(12 Marks)

b. Ifthe velocity proﬁl ‘of a fluid over a plate i is parabohc with the vertex 20cm from the plate |

-8 ~a. Definethe: ollowmg terms . :. 1) Total pressure ii) Center of pressure
' iii) fAABso'lute pressure iv) « Gadée pressure V) “Atmospheric pressure

" vi) Vacuum pressure.

(12 Marks)

b. The right limb of a simple U tube monometer cofitain g mercury 1swopen to the atmosphere

while the lefi limb is confiected to a pipe in which a fluid of specifie.gravity 0.9 is following. - :
The centre of the plpe{f 12cm below the“leyel of mercury in the right limb. Find the
pressure of ﬂuld in the pipe if the dlfferen ~: of mercury levelhn the two limbs is 20cm.

(08 Marks)

Module-5

'v 9 L Descrlbe the type of fluid flows._

10 Marks) i

'b. A 30cm dlameter pipe convergln:gdwater branches into two plpes of diameter 20cm and e
15cm resp"@ctlvely If the average “velocity in the 30cm diameter pipe is 2.5m/s. Find the « - -

d1scharge in this plpe Also determine the veloc1ty n 15cm pipe 1f the average velocity in
20cm dlameter pipe is 2m/ss~ - '

- OR

(10 Marks) =~

,,,,, ‘ . (08 Marks)

Bernoulli’s equatlon of motion which forces are taken in to consideration. (04Marks)

c. Derive Bernoulh s equation for the flow of an incompressible frictionless fluid. (08 Marks)
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