CHAPTER
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Fluid Mechanics

Hydrostatic Force on Surface

Codes:

A B C D
@ 3 4 1 2
o 3 1t 4 2
© 2 4 1 3
@ 2 1 4 23

In yrhich of the lollowing arrangaments will the
vertica! lorce in the cylinder due Lo walcr be
maximum? )

A verlical rectangular plane surlace is
submerged inwaler suchihatils top and botton
surfaces ate 1.5 mand 6.0m respeclively below
the free surface. Tha position of cenlreofpressure
below the {ree surface vill be a1 a distance of
fa) 3.95m (b)y4.0m

c] 42m {g)45m

A body weighs 30 N and 15 N when'weighed
under submerged conditions inliquids of relative
densities 0.8 and 1.2 respeclively. Whal is the
valume of Ihe body in liters?

(a) 1255 (by 383

fc) 16.78 (d) 7553

The tota! prassure on a plane surlace inclined al
an angle 8 with the horizontal is equal 0

Q.6

Q7

Q.8

Q9

(@) pA (b) pA sino

€) pAcosd {d) pAtang

where pis pressure inlensily at cenlroid of area
wilh A 5 area of plane surface.

Which of Ihe [ollowing statemenls related 1o

buayancy in fluid statics isfare correct?

(@) Principle of buayancyis applicable to bolh
lloating bodies and submerged bodies

(b} Archimedes formulated the first theory af
buoyancy i

. {6} In alree body diagram of a Hoaling body,

summalion of all hotizontal Jorces is laken
as zero
(d) Allofthese

A vertical sluice gale, 5 m wide and weighing
2000 kg is held in position dug to horizontal force
of waler on one side and associated (riclion force.,
When the water love! drops down lo 4 m abova
the bottom of the gale, the gale just starts sliding
dawn. The coelficient of friclion between the gate
and the supporting structure s

(a) 0.20 {b) 0.10

{c). 005 (dy 0.02

Asserlion (A): For a plane surface immorsed

vertically, 1he centre of pressure lies below tha

centraid of the surface area.

Reason (R): The pressure intensity increases

withthe increasc in the depth of liquid.

{a) both A and R are Irue and R is the correcl
explanation of A

) both Aand R are rue but Ris nol a correct
explanation of A

{c) Aisirue bul R is false

(d} Aisfalse bul Ris true

Find the deplh of water at which the plate will

toppie.

Weightless
plato

Q.10

Qi

Q.12

Q.13

Q.14

(@ 6m () dm
€ 2m (d) 1.5m
One end of a two dimensional water tank has

the shape of a quadrant of a ciccle of radius 2 m,
When the tank is (ull, the verical compongnt of
the lorce per unit length on the curved surlace
willbe

{a) 250 nkgl (b) 1000 nkg!
(c) 4000 kg! {d) 3000 mkg!
An inclined plate 2 m long and 1 m wide (jes

with its langth inclined at 45° to the surface of
water and the nearest edge 1 m below il. {f the
specific weight of waler is 1000 kg/m®, then the
total pressure on the plate (in kg} is

approximately

{a) 2000 (b) 25000

fc) 3000 (d) 3420

Alriangular laminar is immersed inwater with its

apex dovmwards and base 1 meler below waler
surface, Il its base width and height are 1.5 m
and 1.8 mrespectively, the tolal prossure on the
lriangle will be

{a} 21.189kN {b) 42.30kN
(¢} 10.32kN {d) 5.16 kN
What is the vertical distance of the centre of
pressure below lhe cenlroid of the plane area?
1, 5in0
-5, e
@ 25 ®
Igsin?0 Igsin?0
© an @ A
For a verlical semicircular plale submergedin a

homogeneous liquid with its diameter 'd’ at lhe
free surface, the deplh of centre ol pressura from
the frec surface is

3rd id
(a) 5 {b) o
4 3nd
© 3 @ 35



Hydrostatic Force on Surface

1.{6) 2.(c) 3.{c) 4.tby 5. (a) 6.{(d) 7.(c) 8.(a) 98 (b) 10.(b)
11, {d) 12. (&) 13. (c} 14.(a)
IFUIELEYIITE  Hydrostatlc Force on Surface
2. (o) 9. (b}
Verlical lorce will be maximum when the cylinder
is completely submerged in waler.
3. (e}
B = 1.5+£§:2‘ﬁ =375m
bx(4.57°
' A e———————— =
h T2x(oxa5)x3rs - v2m
4. {b} )
W~ Vp,g=0 )
W - p,0=15 i) = L=6m
. W-V(800)(9.8) o D=L sin30® = §x=3m
W-V(1200)(9.8) ~ . A 2
- W= 15680 V Toppling will just begin when the resultant force
Putting the value of Win eq, {i) passes through the hinge.
15680 V - KUBOOK9.8) = 30 10, (b}
= V=383x 103m’ =383 lires Watar purfoca A ]
7. {c)
[ Rofor vartical gato
Slden __ | __
gat I
fw
Elevaton End view
WNormalfarce (or} reaction lorce offered by rollers .
= Hydrostatic force Vertical cgmpcf:nenl of force per unil length on
= thi
RN = pg’lﬂ! e cunved sur ac'e,
4 F, = Weight of waler supportad by AB
= 1000xg)<5x(4x5) = pg x Area ol ADB x 1
= 40000 g (Newton) , = 1000x9.81x max (2 x IN
The vertical force provided extarnally is equal = 981 x 1000t N = 1000 & kof
lo Inctional force olfered by roller. 12. {a)

Al equilibrium
Gate sell weight = Frictional lorce
200 x g = p x 40000 g
2000

- == -005
"= 26000

Total pressure= yAR
= QBIGx[lx 1.5x i.ﬂ]x(lx 18+ 1)
2 3

= 211896 M = 21,189 kN
LR 1] ]



