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MI-504(B)-CBGS
B.Tech., V Semester
Examination, June 2020

Choice Based Grading System (CBGS)
Mechanics of Solids and Fluids

Time : Three Hours
Maximum Marks : 70

Note: i) Answer any five questions.
{H$Ýht nm±M àíZm| H$mo hb H$s{OE&

ii) All questions carry equal marks.

g^r àíZm| Ho$ g_mZ A§H$ h¢&
iii) In case of any doubt or dispute the English version

question should be treated as final.
{H$gr ̂ r àH$ma Ho$ g§Xoh AWdm {ddmX H$s pñW{V ‘| A§J«oOr ̂ mfm
Ho$ àíZ H$mo A§{V‘ ‘mZm Om¶oJm&

1. a) Define modulus ratio, thermal stresses, thermal strain
and Poisson's ratio.
‘mnm§H$ AZwnmV, Vmnr¶ VZmd, D$î‘r¶ VZmd Am¡a nm°BgZ AZwnmV
H$mo n[a^m{fV H$a|&

b) A  body is subjected to direct stresses in two mutually
perpendicular direction accompanied by a simple shear
stress. Draw the Mohr's circle of stresses and explain
how you will obtain the principal stresses and principal
planes.

EH$ ~m°S>r H$mo EH$ gmYmaU H$VaZr VZmd Ho$ gmW Xmo nañna grYm
{Xem ‘| grYo VZmd Ho$ AYrZ {H$¶m OmVm h¡& ‘moham| dH«$ H$s ghm¶Vm
go VZmdm| H$mo {XImB¶o, Am¡a g‘PmE± {H$ Amn à‘wI VZmdm| Am¡a
à‘wI Vbm| H$mo H¡$go àmßV H$a|Jo&
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2. a) Define the term : Simple bending, pure bending, neutral
axis and section of modulus.

n[a^m{fV H$a| : {gånb ~|qS>J, ß¶moa ~|{S>J Ý¶yQ́>b Aj Am¡a go³eZ
Am°’$ ‘moSw>bg&

b) A rectangular beam 300 mm deep is simply supported
over a span of 4 meters. Determine the uniformly
distributed load per meter which the beam may carry, if
the bending stress should not exceed 120 N/mm2. Take
I = 8 × 106 mm4.

EH$ Am¶VmH$ma ~r‘ 300 {‘‘r Jhar, 4 ‘rQ>a H$s b§~mB© ‘| qgnbr
gnmoQ>}S> h¡& à{V ‘rQ>a g‘mZ ê$n go {dV[aV bmoS> H$m {ZYm©aU H$a|,
Omo ~r‘ CR>m gH$Vm h¡, AJa PwH$Zo H$m VZmd 120 N/mm2 go
A{YH$ Zht hmoZm Mm{hE& b| I = 8 × 106  mm4

3. a) What are the basic difference to determine the deflection
in simply supported beam and cantilever?

qgnbr gnmoQ>©oS> ~r‘ Am¡a H§$Q>rbrda ‘| {djonU {ZYm©[aV H$aZo Ho$ {bE
‘yb A§Va ³¶m h¡?

b) A beam 3 m long, simply supported at its ends, is carrying
a point load W at the centre. If the slope at the ends of the
beam should not exceed 1°, find the deflection at the
centre of the beam.

{g§nbr gnmoQ>}S> ~r‘ 3 ‘rQ>a b§~m h¡, BgHo$ ‘Ü¶ ‘| EH$ q~Xþ bmoS> W
bJm¶m Om ahm h¡& ~r‘ Ho$ H|$Ð ‘| {djonU {ZH$m{bE, ¶{X ~r‘ Ho$
{gam| na T>bmZ 1° go A{YH$ Zht hmoZr Mm{hE&

4. a) Explain the term ideal fluid, incompressible fluid,
dynamic viscosity and Non-Newtonian fluid.

AmXe© Ðd, B§H$m|nao{g~b Ðd, S>mBZm{‘H$ {dñH$mo{gQ>r Am¡a J¡a
Ý¶yQ>mo{Z¶Z Ðd nXmW© H$s ì¶m»¶m H$a|&«
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b) Find the kinematic viscosity of an oil, having
density 981 kg/m3. The shear stress at a point in oil is
0.2452 N/m2 and velocity gradient at that point is 0.2 per
second.

EH$ Vob H$s H$m¶Zo‘o{Q>H$ {Mn{MnmhQ> H$m nVm bJmE± {OgH$m
KZËd 981 kg/m3 h¡& Vob ‘| EH$ q~Xþ na H$VaZr H$m VZmd
0.2452 N/m2 h¡ Am¡a Cg q~Xþ na doJ T>mb 0.2 à{V gooH§$S> h¡&

5. a) Define the term pressure intensity, buoyancy, center of
buoyancy and turbulent flow.

àoga B§Q>oZ{gQ>r, CN>mb, CN>mb Ho$ H|$Ð Am¡a Aem§V àdmh H$mo
n[a^m{fV H$a|&

b) A wooden log of 0.6 m diameter and 5 m length is floating
in river water. Find the depth of the wooden log in water
when the specific gravity of the log is 0.7.

ZXr Ho$ nmZr ‘| 0.6 ‘rQ>a ì¶mg Am¡a 5 ‘rQ>a b§~mB© H$m bH$‹S>r H$m
Qw>H$S>m V¡a ahm h¡& O~ bH$S>r Ho$ Qw>H$S>o H$m {d{eï> Jwê$Ëd 0.7 h¡, Vmo
nmZr ‘| bH$S>r Ho$ Qw>H$S>o H$s JhamB© H$m nVm bJmE±&

6. a) Explain the velocity potential function and stream
function.

doJ nmoQ>opÝg¶b ’§$³eZ Am¡a ñQ´>r‘ ’§$³eZ H$s ì¶m»¶m H$a|&
b) Explain with neat sketches the conditions of equilibrium

for floating and sub-merged bodies.

{H$gr dñVw Ho$ V¡aZo Am¡a g~-‘O© ‘§o ahZo H$s Xem Ho$ {bE g§VwbZ
H$s pñW{V H$mo gm’$-gwWao aoIm{MÌm| go g‘PmBE&

7. a) Define a composite bar. How will you find the stresses
and load carried by each member of a composite bar?
EH$ g§¶w³V nQ²>Q>r H$mo n[a^m{fV H$a|& Amn EH$ g§¶w³V nQ²>Q>r Ho$
àË¶oH$ gXñ¶ Ûmam CR>m¶o JE VZmd Am¡a ̂ ma H$mo H¡$go nmE±J§o?
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b) Prove the relation, 
M σ E

= = ,
I y R  Where,

M = Bending moment σ = Bending stress
y = Distance from N.A. I = M.O.I.
E = Young's modulus R = Radius of curvature

[aíVm gm{~V H$amo, 
M σ E

= = ,
I y R  Ohm±,

M = PwH$Zo H$m jU σ = PwH$Zo dmbm VZmd
y = N.A. H$s Xÿar I = M.O.I

E = ¶§J H$m ‘mnm§H$ R = dH«$Vm H$m {ÌÁ¶m

8. Write short notes on followings (any four)
i) Principal stresses
ii) Theory of plates
iii) Fixed beam
iv) Flow nets
v) Three dimensional flow
vi) Normal and shear stress
{ZåZ{b{IV na N>moQ>o ZmoQ> {bI|& (H$moB© Mma)
i) àYmZ VZmd
ii) ßboQ>m| H$m {gÕm§V

iii) {ZpíMV ~r‘

iv) àdmh Omb

v) VrZ Am¶m‘r àdmh

vi) gm‘mÝ¶ Am¡a H$VaZr VZmd
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