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222 ) Hydrostatics :
1 |
Hence (1) becomesp unﬁlem ?m T w& = 8%

2

Again since the vessel is just emptied, the inner surface of .
with the free surface of the liquid. So puttingp = 0, the free surfsc.
the inner surface of the vessel in given by

d_‘5_m.__“,..:n.._._.;__,
y __;_

S0 (24 %) - gz = 0
or X 2 o mxw = WWWN
0
which is a paraboloid of revolution of latus rectum Wm
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= kp = kCe

int of the air; when 1t 15 amﬂ.,__ﬁ:x-
5 — )y and there pressureis P,
—gh/k

or
tany P

ﬁuun#ﬁw

z = h and there the Dres:

Hﬁﬁﬁmm u=4a, slr

=

- N#mhumlh.:\kﬁm Emmm\m}.v 1
p=F . =
ma

So logp — logP’

snsider the air when it i
0)

dp’=—gpdz or kdp=—gpdz

| s at absolute rest ; then the presgyyy h_.
Now let us €O! _
pointis given by (now ® =

4 __8 g7 or p=Ae 5"

ﬂu.u "W u&.ﬁlm&ux.ﬁu.

-

enat rest)
B .ﬁ
| _ 2k ik . h a = 1.,‘:..
] Le 210 du dz = ._. " ﬂm S5 2mp du dz
i L=

._.-...”W.mmn._ mn Eﬂ.ﬂ” NW _r gt a
. mmm_. oe /2K, du =2nA| e %% ﬁm_. M du
H=

1 i
LAl

air remains unchanged whether it revolves or not |z

At,
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are!

E
alue of Ain (4),
, at the upper end of the axis when air is at rest = p=F |
logp — logP
R Fluid is contained within a n:n:g :&m of radius a in a vertical plane
j“_rmmﬂawymeu._._n
L
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: . h H”d 111E( iater revolve 7. Whe,

ol of 18" g the contal ed water revolve wig, "o
{ 85€F © Do Hop

2 it : Hiﬂ ve t be greater than | <& ! v

. 12, 0 ast no g an |-

e oy that " (3,

uwﬂfgr :
¢ the p@
rtex .
he ;;ouf the vertica
on % oz base 0
tﬂf 5 S
2oV

h
we have
28
¥2.28..0
2
ghigtin e -0
QV =— 2
to overflow the volume of empty space PVQ cannot be greater thyl
If no water is t0 OVELLELTY =
half:::n?Il the.v-.:nlume,nf:tl'{emn_e._ | B
1 202020,0V # —h> tan” o
or 10 2
or ' (0)% 7 g
= :
il tan E_I-} Il using (§
or _ 7 - :
or - s 2¢h cot .

| &3 ’23
o w3 .|—coto.
i i

. m”la,“_n‘jﬂ ﬂght circular cylinder, open at the top, is filled with water and wholed
it revolves with ﬂﬂgularwlﬂmty w about the axis. If not more than half the water is spil
prove that the thrust on the base is npga 2, [1 X a*w?>

| - 4gh
the base of the cylinder andpis the densxiy of the wa

} where h is the height, a the radius @

ter.
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ABCD be a right circular cylinder with - ) 227
5“1 Letd radius 2@ The centre O of the base ig ot
hth an nl'lgln w thE’ [-1le {]/ as ”‘i{ axis Ui- AEE -____M-___.-f'
hf‘jfe as m; (WO mutually perpendicular lines OX ‘ ——2 —’_;;, B
LY |
if ..Vl}’:ne the vertex of H*w-;:l ?pﬂmhnuml of v
18 of the latus rectum :é Clearly free P
aon i) y :
X ﬂmﬂlﬂﬂ o quid during rotation about the
how of araboloid.
Se M“WOZ isap
.‘P” d{;:lpressure at any Pﬂlnt P(}T s 1}") On ti'lE 'plan_e Do v
Ul <3 b
]ﬁeisﬁ"ﬂ" '}1; 2 [
20044 P’Epwzr —pgz +k caa(11)
_ t“”;mz={hp_—.ﬂ, then from (1) k =0
\'"j\j ALE? p = lpwzrz ~ 0¢z
Wi $ ' 2 8 .(2)
/ \(BWe haver =a,z=h—0A,p =0, hence from (2), we get
1
Epw ‘a® — pg(h — OV)
= pgOV =pgh — %pnzwz ...(3)
j{pisa point on the base as p pressure there, OP =r, then
p= Epzwzrz —pg(-0V)
1 1
— Epwzrz + pgh = Epﬂzuﬁz uﬁmg (3)
ter than Tl S
=S R =¢7) -(4)
Hence the required thrust on the plane base
a 2n
_ = j Jpr de dr
ising (3 o D080
1 a a
o = jp r2mdr = Jn[Zpgh _pw?@ —rA)rdr  using (3)
1 0 0
- 4 a
E 7 2| 2 % ol
| - =ﬂ2pgh7_pw & E 4
| whole 'ﬂ iy . <l
y 15 EPM’ | - -. 2
H_ b | = = pga’lr e L
| fﬁdluﬁ P | . r 4:gh

- Voluy ne of water split = volume of the paraboloid.
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_ L yolume gLLIE O =
2 gplit 15 less than half of the volume of th Cyling
of watel N »d with water, rotates 1+ e =
Hence e hollow cone very ”Lm_{yf;izfrffithﬁ pressure {m'{ f;r;: ;ih T
pxampl | f;w perfex being wpperine= - = ;3-'”": Oe egy, 1 | =
; a | ’ « meloct S 10,
axis ohich 18 V€ 4 Jwater, prove that the angular velocity is | &
ot [_fﬂn’ EIIE!HSE? a
Himes the weis verti cal m-;g!c gf the cone.
e 20USETTER :oht OB =h and semi-vert ,
the rﬂdlusﬂfﬂfﬂ ba be a hollow cone of heigh . Vertica] angle EX
Sol. Let ABC rotates aniformaly about 1ts ax15 with angular . water
4;_ z at'E-r}' ‘ L | V€loci, &
nearly filleC ?H &0 =i thlen the pressure 820y P e elvenby f et
LEtGA 7 dp = p[wzr dr — g dZ] shgw f
[ntegrating, W¢ get 22 1
o [N gz [+C |
A ) where
- - So
. | = = peh. :
Now, at'C,.P-”-Ur""‘?U&z"h’::’i P8 parabf
p= p(szrz - gz] + pgh.
the circular base of the cone, Z = 0 so pressure at a point on the circy]y, Dase A
given by £S5
p =p[%w2r2 ¥ gh)
T;Mmtalthmt on plane base is given by
- S a 2n -
- _I - : _ 1
B TR = I I p(a-fuzrz + gh )r dr do Y =
2 iy r=00=0 Y2 3
'-::f'_ N | a )
N tfw?r
;: - - ' '=-27'-?P-__[ T +ghr}1r
- 0
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S
rtical branches BA and CD.
of water in each of the two

IS Hfmugh a point O in BC,

42- A narrow hﬂf'f:ﬂ”fﬂl‘ rHE]{! B{:‘ hﬂS fwo {_}I”{:-” D

Mﬁ_ 4 into the continuous tube so that h is the height
e 5| fyes. The whole tube ts set rotating about a vertical ax

At astate of relative equiltbrium the difference of level in the two branches is
F‘&ﬂﬂﬂm ' mz D) i =

== ©Bs~0C3)

28

theangular velocity [no liquid passes out of the vertical branches].

i : i
W;T When rotated about a vertical axis through O, the free surface will be a

= se equation is
pmho]ﬂ'EVFWhn q :
- 2
Yis=aX
28
A Y D
. yy =y coordinate of E \ e
o ET e

il At fir
ot fhe Qfﬂle cylinder with angular velocity ©. Show that in the second case an extra
pan = |

——of the surface of the cylinder is wetted.

0L Let /i be the height of the cylinder of density p immersed in the liquid of
Jptoaheighth’. Then for floating in equilibrium at rest,
nahp = ma’h'p’,

: h*:[f:)h. 5<(1)
P

L t"a‘l-‘
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