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OPTION - A(Boolean Algebra and, Automqtq.
paper : MAT_HE_6016

1. Answer
;;iilil ,'nn -"n questions rrom the

1x10=10,, 
::, :^?: ",ordered set equipp.d *i;;an order reratior - -a-'vvvLr wrLrl

follorrri-_.;^ ^__, 
r <. Then rvhich of thefollowing i" "y-*.;.i;'::#ft"X ?(i) x<v

(iil xtA and g<x imply x=A(iit) x { A and y< x imply x I zAq None of the above
(Choose the correct answer)

(b) The symbol xllg is used for

Theory )

(i)

(ii)

(ii,
(iu)

xSA and g{x
x{A and gSx
x{A and g{x
None of the above

@ Let p and
/:P-->e
preserving,

0 xsa
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(Choose the correct anstuer)

Q be ordered ris said ,"--01".*.T:5
if

inPimpty d@)<d(d in O

2

x<a in P e0(x)<0(d inQ

it is an ordered embedding which
map P onto Q

None of the above
(Choose the correct ansuer)

Let P be a nonempt5r ordered set. P is

called complete lattice, if

(t) xv A and x ^A exist for all
x,geP

vs and ns exist for all S e P

SvP and SnP existforall PcS

None of the above
(Choose ttrc correct answer)

For a given lattice L and a, b e .L which
is true ?

0 a nb -- su\ {o, b}

(it) . avb=suP{a,b\

(iit) av b = inf {o, b\

(iu) None of the above
(Choose tLrc correct answer)
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(d)

(it

(iit)

(iu)

(it

(iil
(tu)

(e)



(n If (8, *, .,,) is a Boolean algebra anda e B, then

0 e'+a=g, aa,=1

(ii) a*I=O, a.O=7

(rrt) a'+a=I, aa,=O
(iu) None of the above

(g) gH,," .Jffi ; :,f",;T":: :;.,,:
(h) What is rn

set ? 
raxrmal element of an ordered

(i) Define sublattice of a lattice.
0) What is cr
(k) write,n. r,irt il.ffi iff:l':theory. vL rutr tn automata

0 Define Booiean algebra in terms oflattice.
(m) Write De Morgan,s Iaw in Boolean.algebra (8, .,.,,).
(n) 

yo ?j 
is disjuoive normar form for a

(o) Y;,ttJX'il:;"* ror Boorean
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2. Answer ang fiae from

(a) Let P be a lattice.
Q, b, c e P, Prove that

a<b) av cabv c

(b) Let B = {2, 3, 4, 5, 6, !2, 36, 48} and s
, be the relation f, 'divides'on B. Draw

the Hasse diagram of S.

(c) Write truth table for '-+' operator.

(d.) State the principle of duality for Boolean
algebra.

Write d.ual of av 6ronU1 =,.

Consider the foilowing language over

a={a,b\ y={a*bn, ffi)O, ftr0}.
Find a regular exPression S over

e = {a, b\ such that Li = L (x) for

i = 1,2,3 .

Prove that every singleton of a lattice
.L is a sublattice of ,L.

Prove'that in a lattice L,

((r"y)v(xnz))n((x nilv(a nz))= x^A
for all x,y,zeL.
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the following:
2x5= 10

Then for all

(e)

a

(g)

(h)



3. Answer ang four
following:
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questio-ns from the
. Sx4=2O

(o) Prove that

l::,::: satisfy the foilowi,.g ai"triJffi#
elements of arbitrary

(b)

(c)

(d)

x n(U v z)> (* nilv (x n z)

xv (A 
^ 

z) < (*r 0 t(xv z)

Show that the language

L = {a^b^; m positirr.} i" ,ot
Find the langu age L(G) over
generated by the grammar
production
S + aSb, aS -+ Aa, Aab _+ c.

regular.

{a, b,c}
G with

Consider the CFG G defined byproduction S _+ aS I Sb la lb .

(t) Prove by induction on the string
length that no strin- r /.,\
as @ *ru.Jrlg"tring 

z (s) has ba

(r, Describe i (*) informally. Justify
. your answer using part (i)

Find a
induces
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Boolean PolYnomial P that
the function / :

(e)

xtl
ol
o

0

0

1

l1lr
t,

x2

o

0

1

1

0

0

1

1

x3

0

1

o

1

0

1

0

1

f (*r, x2, xs)

1

0

o

1

1

b
Ilo
Ilo

A Construct a grammar for the language

Suppose that L is anY language not

necessarily regular, whose alphabet is

{O }, i.e., the strings of L consist of 0b

only. Prove that L* is reguiar'

@ Express the Boolean expression x'+yz

in conjunctive normal form in the

variables x, Uj z-

1 =\a*ba , *, y, o\

(g)



4. Answer ang four from the following:
1 Ox4=4O

(a) Determine the minimal form ofp, which.is given in DNF:

p = u'w'x'a'r, nu,w,x,gz, + u,u),xg,z, + t),w,xaz,

+ u'r.ux,g,z + u,ulx,gz, + u,wxg,z + U,wxgz,

+ u'wxyz + uw,x,g,z, + u,w,x,g,z + t)rD,xg,z

+ urDx,gz, + uu.txg,z, + uwxyz, + uuxaz

(b) (i) Let (L,<) b" a rattice ordered set.
If we define x 

^ A = inf (*, A) ,
xv A = sup (*, a), then prove that
(L, n, v) is an algebraic lattice.

(ii) Let (L, n,v) be an algebraic
lattice. If we define
x<A <>xn U=x, then prove that
( L, <) is a lattice orderea 

""t.
(c) Let G = (V,?, p, S) be a CFG. If the

recursive. inference procedure tells usthat terminal string o i" i., tfr. f""g""]"of variable A, then prove that there isa parse tree with root A and yield z.u.

3 {Sem-6/CBCS} MAT HE tt2l3l+lG 8

(d) Let .G = (V,I, P, S) be a CFG ""1
suppose there is a parse tree with- root

i"ti.f"a by variable A and with yield ur'

where u,' is in T*, then prove that there

A5u'' inis a leftmost derivation tm

grammar G'

(e) Obtain a Boolean expression which

rePresents the following circuit:

Draw an equivalent circuit as simple

as possible;^Show that current will-flow

thrtugh the circuit if and only if the'

switch x is on'

lfl Let f : B" -+ B be a function such

that/ * O. Then prove tlat there exists

" 
gool"an expression a trL DNF such

that f (bt, bz,"',bn\ = d (4'b2' "''bn)

' fo, all (b1, bz,"',bn)eBn '

Contd.
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(g) (i) Let X = {t,2, ...,n} and define

0: Q6) --> 2n by

d@) = {e1, t2, ,tnL where

,_11 if ieA",- io if ie A
Then prove that d is an order_.isomorphism.

(ii) Let p be an ordered set andx'UeP.
Then prove that the following areequivalent: --

(1) xsa 
I

(2) {x.:!g 
I(s) (vo"a@))aee=xee 
I

Let f :B->C where B and C are

Boolean algebras.

(t) Assume f is a lattice
homomorPhism' Then Prove that
the following are equivalent:

(j/ f(o) = o and /(1) = 1

p) f("')= (,f(o))' for all a e B

(it If f Preserves ' , then Prove that

1[ preserves v if and onlY if
/Preserves n'

(h) Let L be a lattice.. Tlen prove that thefollowing are equivalent :

0 I is nonmodular if and only ifffs -+I
(ii) I is nondistributive if and only ifNr_>L or IWr_+L

31Sem-6/CBCSI r,4AT HE 1l2l3l+lG 10

In a. Boolean algebra

a,b,ceB, Prove that

(t) if b+a-c+q and

(it) a+(b+c)= (a+b)+c
and

a.(b.c) = (a.b).c

3 {Sem-6/CBCS) MAT HE U2l3/4/G 11

(8, +,','), for

bla'=c*cL',

Contd.



OPTION - Bpaper : MAT_H E_6O26
{ Biomathematics 

)
1 , Answer ang ten questions : 1 x 10= 10(a) What is a difference equation ?

h) Write a^biological factor that to be thecause of density dependence. 
_ _v Lrru

(c) When is a mathematical model calledautonomous ?
(d) Give an ex_ampre of a nonrinearmathematical model.
(e) Define equilibrium value of a model

AP = c(n)
(fl Write the order of the following partialdifferential equatio;,- ^"'^'

u**s +2xu* +gu =ZU
(g) State whe_ther the following partialdifferential .qr.,io^rr"'"i" Iinear,quasilinear or .rorr_li.r..i,

*uo*ntug=siny
(h) Write a difference between continuousgrowth and discr.t. g.o*ttr.

Write the condition for local stability for

a system defined bY
( x)

f(*)= rl 1 -: I x
\ k/

Fill in the blank :

Product of characteristic roQts or eigen-

vectors of a matrix A is equal to 

-'
What is the central idea of a Lyapunov
method ?

2. Answer ang tiae: 2x5= 10

0 What is bifurcation ?

(m) If we fliP a fair coin what iS the
probability of outcome 'head'?

(n) Write tkre tutoextreme equilibrium states

in a heart beat cYcle'

(o) A Jukes-Cantor model is one-parameter
model of mutation. (True/ False)

(t)

a)

(k)

(a)

(b)

Explain whY the model AQ = r Q cannot

be biologically meaningful for describing

a population when r < -\, where ris the

per capita growth rate of quantity Q'

Write. tu.ro basic requirements of a
mathematical problem to be properly
posed.

3 6em-6/cBcs) MAT HE U2t3t4lG t2 3 (Sem-6/CBCS) MAT HE ll2l3/4/G 13



I

lr,liiHf'$'rfr

dtfffiI

(c) State the existence theorem.
(d) prove that, the sum of characteristicroots or eigenvalues of a square matrixA of order 2 is equal to t.J". of A.
(e) - With the help of heart beat cycle, ai"".r."briefly about trr. trrr."ilij .n 

"t.A What is the.difference between a Jukes_, Cantor model and Kimrira model ?(g) Write tuto ad,ditional assumptions tobasic Mark
model. 

:ov model by Jukes_Cantor

(h) What are Mendel,s isolated sevencharacteristics for the p.I pf..r, a

(b) Prove that if a model

Pt.t = F(P,)

3. Answer ang four :

implies P* is stable'

(c) Suppose a virus enters the biood stream, 
u..rd^d"rr.lops at a rate proportional -to
its concentration' An antidote to the

virus is administered at a time h and

decays according to the law that the rate

of reduction of concentration of drug to

be proportional to its concentration'
Wriie do*tt a simple model of virus-
antidote interaction and estimate the

d.osage of antidote needed to eradicate

the viral infection as quickly as possible'

(d) Determine the solution of

u** t uau =l
u(x' 0) = sinx

uo(x,o)= ,

(e) Consider the nonlinear conservative

system in which /r > 0 and

k=U, A=Psinx-x
Examine the nature of equilibrium'

5x4=2O
(o) In the ear{ stages of 

,F...developmentof a frog embryol cell crrrrrsron occurs ata fairly ..gr1.. rate. Suppose youobserve thai all 
".fi" divide and hencethe number of ceils doubte, roughly everyhalf hour.

Write,l:*.: an.equation modeling thissituation-. you 
"fro"td"peciSr how much

ff:1.ffi:,j, :+:J ;mi: i.* H;*numbers of cell is.

3 tSem-6iCBCSJ MAT HE t1213l4lc t4

has equilibrium P* then lr'(r-)l tr

implies P* is unstable, while 
I 
r'(r- )f ' r

3 (Sem-6/CBCS) MAT HD 1i2l3[4/G i5 Contd.



I =b,r

4. Answer q.ng four :

(h) what is phytogenetic tree ? why is itreasonable to assume thaievolutionaryrelationships can U. *oaln.jtrees a wrrit woura it mean _?il.1"J::3a loop ofedges ?

Analyse and develop a simple epidemic
moalt by using ordinary differential
equation.

Provide a futi phase plane analysis for a

heart beat equation.

Discuss briefly the stability of a limit
cycle.

Suppose a population of cells grows

logistically """oidittg 
to the law o-f logistic

griwth, with a per capita'growth rate of

No = O. lh-\ {a small population that is 
.

not approdching carrying capacity will
take iOfr to increase by a factor of e)' If
the initial size of the population is 107o

of the carrying capacity, how long will it
take for the population to reach 95%o of
the carrying caPacitY ?

Explain briefly about Poincare plane'

Write a brief note on the development of
logistic growth model.

Write a brief note on bifurcation and
chaos with a suitable examPle'

(n

(g)

Suppose a family has 6 children. Whatis the probabili
are girrs ? 

tY that 4 ate boYs and 2

consider the space cramp moder wherethe induced turrent 1 is assumedconstant. Determine the 
"ri,iJf pointsof this system when ;h; ;;;;#t takesthe value

(d)

(e)

(j)

(g),ab
r +-

1/

7Ax4=4O
(a) ,.".]:O._ .ld.anaiyse a growth anddecay .model th.ough' ;;;1;;,differential equations.

(b) Develope ahd analyse
th.. 

"d ;;li; #:i,il :.:,:Lffiiltrff ]
(c) Using a. suitable Lyapunov functionexplain the stabiliry .o"aiti"" ;;;;;;;predator mode_I.

3 {Sem-6,,CBCS1 MAT HE tl2l3l+lG 76

@

(t)
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1.

OPTION - C
( IWathemqtical tftodetting )paper : MAT_HE_6036

Answer qng seaen questions :. lx1=7(a) Define a power series.(b) \Mrite the. series *i,h "?rdition that the Taylor
rvr..i.r.l;"".T1",:e x= a becom." .tt.

(c) Does a differential equation withsingular point 
"t riri."Hhave powersenes of the form - - ""1/

u(x)=zc,x,, ?

Write the value or Elz'
When does aran lnnnlt."r;il lmproper integral over

loes a 
"."o,]}:,,;:i'.':,-"'J arwaysrepresent a power series ?

Write the value of

tltl= [ . ,,dt
0

What is the vah
a unit step runlii:IiG)' when /> o in
V/rite the condition that a tangent seriesIor tanx is convergent.

0 Choose the correct answer :

A Monte Carlo simulation is a

0 probabilistic model

(iil deterministic model

(iiil discrete model

(iu) None of the above

2. Answer ang four questions :

Calculate

2s-4

3 (Sem-6iCBCSl MAT HE U2l3/4/G .19

Shou, that
2 ,2

L{tcos(k)}=*
is +rc I

Prove the iinearity property of Laplace
transform

Find the inverse Laplace transform of
1

G(s)=\ / s'(s-a)
Prove that

E*t=i"
(n Find the inverse Laplace transform of

F(.)=

I

(a)

(b)

(c)

(d)

(e)

(d)

(e)

a

(g)

(h)

(i)

2x4:8

Contd.
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(s)

(h)

Define a linear congruence.

Exnla.in briefly a single seryer queuing
model.

Answer ang three questions : 5x3=15 I 
@)

(a) Solve the equarion I
*2A,= A -x-l 

I(b) Investigate the value at the point x = 0 Ifor the differential equation I
x4a,, +(x2 sinli, *(t _ cos *) a = o I

Find the Frobenius solution for Bessel's

equation of order zero

x2A" + xg'+ x2A =o

Using Monte Carlg simulation'-write an

;r*";;;io "^t"ut"te 
an aPProximation

to n bY consrdering the number of

random Points selicted inside the

quarter circle

Q: x2 +a2 --1, x>o'a>o

a

(c) Solve the initial value problem

x4 -x' -6x=o
x(o) = 2

x'(o) = -1

(d) Show that

L{t""'}= t\ '/ (.-o)'

(e) Use Laplace transformation to solve theinitial value problem

x" + wfix _ Fs sinwt

x(o)=o=r'(o)
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4. Answer ang three Parts :

v(o) - 4, a' (o) = t'

3 (Sem-6iCBCSIMAT HE U2l3i4lG 2l

(a) Find the general solution in powers of

x of the equation

(h)

Use the equation

Maximize x+ a

subject to- x+Y36
3x-Y39

x,g20

L= ur"u Qlarea S.
4

1Ox3=30

V'z -+)Y" +3xa'*a=o
Then find the particular solution with

Contd.



(b) Determine the radius of convergence ofa series solution of
(*'n9)a,,*xa,**ra*o

rn powers of x and in powers of (x_ 4)by finding the singularities.

(c) Find linearly independent solutions of
a"-xa'-*,a=o

(d) Find Frobenius. series solutions of
2*'A"+3xy,-(*, niU=O.

Using Monte Carlo simulation write analgorithm to calculhte the volume of a
sPhere *, n A, + 22 =1 that lies in the
first octant x2O, A > O, Z > O.

1n

kt) llxplain briefly the middle square
method.
Use this method to generate

0 10 random numbers using
xo = 1009

(it) 15 random numbers using
xo = 3043

(h) A small harbor has unloading facilities
for shiPs. .OnlY one shiP can be

unloaded at any time' The unloading
time required for a shiP dePends on

the tYPe and amount of cargo and

varies from 45 to 90 minutes'

Below is given a pituation with 5 ships:

ShiP 1 ShiP 2 ShiP 3 ShiP 4 ShiP 5

(e)

A Using simplex method
optimize 6x + 4y

subjectto x+g<12
" x+g s24

2x+Sg<g0, xtU>O

3 (Sem-6/CBCSI ltA,t HE Uzl3l4lG 22

Time between

Successive shiPs

(in minutes)

Unloading tirne

(t)

3 {Sem-6/CBCS)MAT HE U2l3/4/G 2"?

20 30 i5 120 25

55 45 60 75 80

Draw the time-line diagram
depicting cleaily the situation for

"r.h shiP, the idle time for the

harbor and the waiting time'

List the waiting time for all the

ships and find the average waiting
time. 

_

(it

L



OPTION - Dpaper : MAT_H E_6O46
( Hgd.romechanics 

)
1. Answer the following quest,rons: (ang fun)

1xl0=10
(a) State tl

riquid t L"ffi 
y"?: 

H:1, :.?3; :#purpose of multiplfi; po*...
(b) Give exampie of an elastic fluid.
(c) Define 

".:1.. of pressure of a plane areaimmersed in , nrial"*,'
(d) Name the instrument used to measureatmospheric press"*. -"

FIow elasticity of a fluid is measured ?
Define absolute zero oftemperature.

[:]t;t 
meant bv thermrt 

".p..ity of a

Name the two methods of treating thegeneral probiem of hydrody"iir"".
What is tube of flow ?

Define a perfect fluid with example.

3 [Sem-6ICBCS] ror rr r,1r1r1o1O 24

(k) If q be the velocitY field of an

incompressible homogeneous fluid' what

is the value of V. Q ?

(t) What is an adiabatic change ?

(m) State BoYle's law'

(n) What is the physical significance of the

equation of continuitY ?

(o) For what type of motion of a particle'

the stream lines and Path lines

coincidie ?

2. Answer ang Jiae of the following :. 2x5=1O

(a) Obtain the differential equations of the

lines of force at anY Point'

(b) Prove that the pressure at any point of a

fluid varies as the depth of the point from

the surface when there is no

atmosPhere.

(c) "The centre of pressure of any plane

area, not hortzontal, is below its
centroid. " ExPlain why'

3 (Sem-6/CBCS)MAT HE U213/4/G 25 Contd.

(e)

(n

(g)

. (h)

(i)

0)



(d) Find the equations of the iines of forcefor a fluid motion in *hi"L---"- 
_.

c 11 ^zY----!' u=-!-x
where I;";,.",f;;;: 

rrom z_axis(e) y}"^t i: ,-.3", by, veiocity potentiai ?

..i;;";;ii."y, o" ten tiar .;i ";';;. "
(fl The veloc iry E in the three_dimensional

flow fieid for an incompressible fluid isgiven by d=i"i-uj-ri. Find thevalue of ).
(g) State the relations

densit., i-;"':':'-t^'s among Pressure,
_ 

" ":, 
3; alr" :.#x:;;jx, * ;,,_, :l.J(h) Find the resujtant verticai pressure onany surface of a homogeneous liquid atrest under the acdon e_g;;;;r,r1'r(J

3. Answer ang fourof the following : Sx4=2O(a) A ciosed tube in the form of an eilipsewith its major axis vertical is fittea #iththree different tiquias of densities
!; ;{::f.1"'P'ctivelY' Ir the ;ta;;;;;"
f. cu s ;JT;: ; T::::il:;,1..;:,.ff .
,r(p, - p)+ h6, _ i)+ rs(pr _ pz) = o .

i iSem-6iCBCSl MAT HE r12ls14lc 26

(b) A given volume of liquid is at rest on a
' ' nxea plane under the action of a.force'

to a fixed point in the plane, varylng as

the distance' Find the pressure at any

point of the fluid and the whole pressure

on the fixed Plane.

(c) A mass of homogeneous liquid', 
contained in a vessel, revolves uniformly
about a vertical axis' Determine the

pressure at any point and the surfaces

of equal Pressure

(d.) A circular atea of radius a is immersed

depth h. Find the dePth of centre of
pt.""rte below the free surface'

(e) If the law connecting the pressure and

densitY of the air were P = kPn, Prove

that neglecting variations.of gravity a'ld
temPerature, the height of the

fL
atmosphere would O, h times the

homogeneous atmosPhere'

A Given the velocitY field

Q=A*'ai+nY2zj+Czt2k
Determine the acceleration. of the fluid

Particle.

3 (Sem-6/CBCS) MAT HE U2l314/G 27 Contd.
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(g) A mass of Iluid moves in such a way thateach particte d."-".;;; l"cir"te in oneplane about a fixed axis. Show th.t;;equation of """O";r;;" 
'

ap *-o '

at ;n (e,,) = o

where ar is the angular velocity of aparticle whose azimuthal angle is d attime /.

(h) A vertical r

"" 
tio o o i;, ." :,ffi[ ;:,:T;;.* j: Jl;temperature- O ".,,*.:- ^-"

pres sur. .;';:l T; ['J :;:Ur*:varies with the height .""o*i.r* to theusual law, determine the position of thecentre of pressure of the rectangle.

(a) If a mass of fluid is at rest under theaction of given forces ^;;:' :,''
equation *i.j"r, a.t;;;lil" ;:,;:l 

"l,1:at any point of the fluid.
Aiso deduce a necessary condition ofequilibrium.' 7+3=1O

3 tSem-6/CBCST I]AT HE U)l3t4lG 2g

under the forces X= #,Y=#,
Z =:+. Find the pressure at any

c
point. AIso find the equation to the free

surface and the surfaces of equal

(1,)

5+!+3= 1gpressures.

A solid octant of a sphere is immersed
with one plane face in the surface. Prove

that the resultant Pressure on the
curved surface reduces to a single force

of magnitra. ] p Ed3 {74
o

Also show thai the equation of the line

of action of single resultant is x = U =+'
8 *zlto

Obtain the equation of continuity for a
fluid in motion, in the form

t. diu(pq) = s

where p ar:Ld Q are respectively density

and the velocity of the fluid. Deduce the
form of equation of continuity when the
fluid is homogeneous and incompressible'

8+2= 10

3 (Sem-6/CBCS) MAT HE 1i2l3/4/G 29 Contd.

(c)

4. Answer ang fourof the following .: lOx4=4O (d)



(e) Define stream lir
Determin. il,. "t..1r,,ils JX,[ jff,]of the particles, when tir. ,r.io"it1) n.fa
isgivenbyu=_a_,,_ U z7+t'"-1|J711)=1./

(fl O":y-1rrg that the temp..",r.jlil:
atmos-phere is uniform, show that as thealtitude increases i., a.p., the pressuredecreases in G.p.
Hence deduce a formu,la for comparingthe differences of levet of two stationsabove earth,s surface by a barometer.What changes have to be applied if thetemperature is not uniform butacceleration due to gravity is constant ?

g+)+2=19
(g) (i) Two volumes r/1 and. u, of different

gases at pressur,D--_vv qL prsssufeS p, and p, and.
absolute temperatures T, and. T,are mixed together, 

"o ihrt ,h.votume of the mixture i" 
-i""a

1l",ol:,. temperature if ?- provethat the pressure of the d,;;;;"
T/
,lPbnPzuzl'( TL --r, ) I

I
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(ttl Mitr;rir':i llt ;ttl<l llt' ol' tw<l gerscs in

tvlriclr llrt' t'ittio o[ tl-re pressure to

lltt' rlt'ltsit.y atrc rcspectively k and

/,' , il l'c m ixed at the same

It'tttllcr:rturc. Prove that the ratio of

tltc Prcssure to the densitY in the

mk + m'k'
compound is 

m + ni '

5+5= 10

@ Obtain the differential equations of the

curves of equal pressure and density for

. a fluid at rest under the action of the

forces x, U, Z Per unit mass' If
X = A(A + z), Y : z(z+ x), Z = U(A - *),

prove that surfaces of equal pressures

are hyPerbolic Paraboloids

a(x + ') = 
"@ 

* ') and the curves of

equal pressure and density are given by

a(x+z) : constant, A + z : constant'
5+5:10

0 Define the following : 4+6=10

(L) SteadY and unsteadY flow
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(it Rotational and irrotational rnotion

show thatu=-,2xuz,=-( z z\2'
\x +u )

'11) = a
22x +a

' are the velocity components of a
possible liquid motion.

(j) A given mass of air is contained within
a closed air-tight cylinder with its axis
vertical. The air is rotating in relative
equilibrium about the axis of the

.' cylinder. The pressure at the highest
point of its curved surface is p, and the
pressure at the highest point of its axis
is. P. Prove that, if the fluid were
absolutely at rdst, the pressure at the
upper end of the axis would be

P-P L^-^+r^^-,-^:^i, ..r
log p -log P ' wnere tne welgnt oI tne'alr

is taken into account.
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