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(Fourth Semester)
Branch MATHEMATICS
FLUID DYNAMICS

R Answer ALL questrons :
oEY o ALL questrons carry EQUAL marks '\: f:
.ff’JThe,Umt of force 1s P c e

() kgm '_ (11) kg/m
(i) kg m/s ,{.(w) kg m/s

"’-"".f};The law of - R
() vrscosrty?_,-vj--"'li'f" _'_.-"V'f,“;_(ll) stress - o
(i) shearmg stress ‘f(lV) strarn S

| éxx is called

(i) Normal stram ‘"5(11) Shearrng SU'CSS
(@D strain i vy stress-
s A 1s atensor of order2
(n) stress -
(1v) densrfy

: "), _A vrscosrty

. Kelvm S theorem 1s sometnnes called
<7 (i) Newton

.,_Vi;(nl) Bernoulll | i (1v) Nav1cr

@ ve= 0 () Veqg=0
(111)V2 q:o N -‘ (1v) v X q 0

g .,f;lnertra force /frrctlon force = 8 S number

o S G) Prandtl

(1V) Schm1d

(u) Porseurlle
(1v) Hagen

R 9 Boundary laycr 1s aregron in whrch
- (i) viscosity - (i) velomty R
o (w) pressure

""Of the Blasrus solutron . e
(i) viscosity e (u) ﬂow ';':1,; e
'(111) shearmg stress
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6. For an 1rrotatrona1 ﬂow, the followmg one is true . L

T -
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Max1mum 75 Marks e

1s known as Newton § law of frrctron -

theorem S

ﬂOW, the velocrty proﬁle is parabohc LT
1s predommant ;
S the surface of the plate can be eas1ly calculated from the results . R

(1v) stram] e e R T




lla 'Deﬁne (1) klnernatrc v1scoc1ty (11) speclﬁc heat (111) Fourler heat conductlon PR

law

L 12 Prove that axy ayx, ayz = azy and O'Zx = ze

14

B 'i;‘PagefZ,"?_i"’ o

. Comtuss
SECTION B (35 Ma;____)_
: Answer ALL Questions . ‘ '
ALL Questlons Carry EQUAL Marks (5 x 7 35)

OR

o Explam Lagrangran method of ﬂuld ﬂow

R SR

L PfTQYe_ 't_h‘%‘t Eic"x’ +Ey' 2 Exx+ ny and e 1+ Eyryt '”11_=exx i P

g State and prove Kelvm s theorem

“OR

‘ Prove that the velocrty potentral Q= —(x +y% - 2z2) satlsfies the Laplace "
£ _v'.equatron and represents the ﬂow agamst a fixed plane wall SRR

In a plane Porseullle ﬂow, derlve maxrmum and average velocrtres T

OR-

b ;-'Determrne the max1mum value of veloc1ty proﬁle in the annulus space between:

S ':5__, two coax1al cylmders

L6

SR

20 T

= ‘Based on Van Karman mtegral relatlon, determme the local fricti'ona_l-’-'__,’_ Sl
L j_,..,coefﬁment for. ﬂow overaﬂat plate AR

OR -

. ".;‘Derrve Prandtl’s boundary layer equatlons

SECTION c (30 Markg

\ - Answer -any THREE Questrons C

ALL Quest1ons Carry EQUAL Marks (3 X 10 30)

‘ 'In Eulerlan system if the velocrty components for a- two drmensronal ﬂowv'_"i kR
'System isu= A(xty)+et, v= B(x+y) + Et then ﬁnd the drsplacement of a flurd R
L 'partrcle in Lagrangran system - K _ S : v :

}, State and prove Stoke s Theorem
Dlscuss the ﬂow between two parallel flat plates

&Derrve Van Karman 1ntegral relatron by usmg the boundary layer equatronsl_p : S

. .

. 20MAP20

Derive the relatrons between stress and'ratei'()f Strai_n inthe'two_ dimens'_ibnal_ e
-.*,ﬂow : - L R e L e ST



