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Code No: 522lAP
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD

M. Tech II Semester Examinations, August - 2017
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Time: 3hrs

Sote: This question Daper contains t\\,c pats .+ and B.
Pa:t A is compulsor-v r^,iricl^r can'ie; l:, inarlts. Ansrver a1i questions in Pail A. Pari B
consists of 5 Uiiits. Ai-rst-,'ei'an\ one f';11 questicii fiom each unit. Each questi,rn,:arrir.

5 x 5 \{arks:25

1.a) Distinguish betrveen finite difference. finite vclune and finite element discretizations.

L-i l
b)Wri1e'1|9CFDmethgdo1og1toso!leh1perbolic:quatio1Slrithan.*uPPI'''-i5]
c) \l'.rite.a s'hc-,ri note on ih3 neeJ 'iprtssLli'e r,-riler-tii,n meillcd 1'or irrcoml-ircssible i i::ous . :

d) What are the condit'rons on the seleciion of finite volumes fcr conse ri aiti e

l5l .

tsl
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I .'i -,,qx{0Marts=50'i_ .,jrr.. ,. 
" ''.,, :.. ,.- ".. i.j'... j ,

' 
. j i '.. 1,. ..: j i. i

folloiving pa,tial differentiai equations and

t':

a.t,

discrctization?
e) E:lplain the meaning of the term 'residual' in i,ariaiionai methods.

i ., .,__'.. : .; ..-'^1.- i

i -.i '..,..,,1' :..1 '.:. ,:.'' i
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: r.. t........., i

Derive finite difference equations
indicate their order ofacculal: i10]
a') (1uld') + a (0u / 6r) : 0.

. .-2 ,-:
D.) {.ou or) : a (c u r}: }.
. .^) -:c) (C-u r c."J) + (C-u / Cr'-.1 : '.t.

, - , , i ..-',-", OR : _-'."-r i ..., i"., ',, ..i a"'.::... ^.)^^:Gi:ren the function f(xr = r'-5.r. calcuiaie al.\. a-f dx-. at x:0.5 and I.5 b1 using :

second order central;'forward and backward differencing. Lrsinglstep'sizes 0.00001," -''
0.0001, 0.01, 0.2, 0.3 deteruine numerical en'or for each computation | 0]

i)ei'ii,e the siabiiit',, conclit-ion ibi C'i'CS di:;crerizaiiiiil Lrir sec.)nd order ir,ave equar-ion

r-lsing vcn Neumanrr -stability anai-vsis. i10]

:'1'.-,-''.:.....,,...,',oR.,
Write, the Burger-'s sgusticn \\ihat {rrpes of p:otilelns'are govgined f;,y Burgerii i;,,, 

,,

equailcn? : '

Discretize Burger's equation using any finite difference scheme of your choice. Cive
the name of the scheme yo'.r have selected and comnrent on its order of accurac;,'. [5+5]
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$.a Describe SI\{PLER pressure correction technique for an

and compare it u,ith SI\{PLE, technique.
OR

incompressible viscous flow
Ii0]

E.r:piain the tw,o-dirnensionai finite vcl,.in,e mcthod and describe evaluation cf fluxes

through cel1 srrrfaces using contral Ciscretizaticn scitemes and how to evaluate areas oi
\/oiumes with neai >l'erches. ti0]

OR

,{ prolelt-v (l is transpoi"ici 5', meais cf convec;io-" ,lid O'T-::.:;f*lt1 ,n. 
l'i.' ,, ,

dimensional Dr,mIin Lhe gt,rerninu equaLicn is ;(.Otr0) =fr.Lf -] v'ith boundary

conclitions are Gr_ : i at x:0 and @1:0 ar x:L. using fiyg equaii) spaced ceiis and the

central differencins scheme for convection and diffusron calculate the distribution of @

as a function of r tor u:0.1 m/s

,r =l ,l{ ,,:. f = [ li"7 ,;' ; Leg:hL=1 ('m'

Ii0]
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10. Explain genei-alized Gaieil;in metl-iod for icmulating finite elernent equatiorrs lor

unstead)- heat ccnduciicn flot' problems. tlbt
1 .,'" i.""" i r -O,R: i 'i. ., l ,' '. .., 

| ' i'':
\\'rite'siiofi uoies . n i|; l. ll,.ri ilg tinre infegrarion ine,thods lor s,oage.discretized '

equxrions occurring in nui:rcrii:l siinulation of r'luid {lo'.r's: (al i'{iiltisten rneihods.

(b) L-redictor-Correciot' ivietlrods. (c) Runge-Kutta N{ethods. [i 0]
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Explain the method cf soli'ing an irrcornpl'essible flou pr-oblem using stream

\'or1iciwfortluIatiln'1..'
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