5

CHAPTER

Q.1

Q.2

Q3

Q.4

Qs

A cylindrical vesse! with a conslant plan area
of 1m? is rotated about its vertical axis such
that the liquid inside the vessel is aboul to spil.
It the height of the vessel is 2 m and the height
of the paraboloid is 1 m, then the volume (in m3)
of the liguid in the vesse! will be

{a,2 {b} 1.5

(©) 10 {d) 035

An open reclangular wagon Smlong partly filed
with water is subjected 1o an acceleration of
1.96 mys?. For spilling of water, the level belovs
the open top upto which water may be filled is
fa) 0.5m {by0.6m

{c} 0.7m @) 08m

An open rectangular wagon 5 m long is filled
with water [0 a fevel 0.5 m below [he open top.
The maximum acceleration (In mys?)} at which it
can be speeded up without spilting the water is
nearly
(a) 088
) '49

{b) 196
(d) 9.8

Acylindrical vessel of radius 42.31 cm and height
1.mis open at the top. Il holds water upto half
its depth. Which one of the following values
approximates the speed al which the cyfinder is
10 be rotaled about the veriica! axis, so as o
make the apex of the paraboloid jusl reach the
cenire of the bottam of the vessel?

{a} 100rpm {b) 150mpm

{c) '250rpm (6} 300 rpm

The conslant angular velocity at which a liquid
rotaies in a cylinder aboul a veriical axis such
that the prossure at a poinl on [he axis is the
same as al a poinl 2 m higher at a radius 2mis

Qs

Q7

Q8
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Liquids in Rigid Motion

{a) 2gradiansisec
{b}) gradiansisec

() f2g radiansjsec
) Jg radiansfsec

A closed tank containing water 1o a depth of
1.5m falls verically with an acceleration
of 2 mys?. Whal is the pressure al the bottom
of the tank?

@ 125%Nm® . {b) 13.3kNim?

© 17RYm®  {d) 10.5kiim®

I a vesse! containing fiquid maves downward

with a constant acceleration cqualto g’ then

(8} the pressure throughout the fiquid massis
atmospheric

{b) there will be vacuum in the liquid

{c) the pressure in the liquid mass is greater
than hydrostalic pressure

{d} Nonaeoliheabove

A closed tank conlaining waler is moving in a
horizontal direction along a straight line al a
constant speed. The lank also conlaing a stee!
ball and a bubbie of air. i the tank is
deaccelerated horizontally, then

1. the ball will move to the front

2. the bubble will move fo the front

3. the ball will move {o the rear

4. thebubble will move 1o the rear

Find oul which of the above statements are
cormrec!?

fa) 1and2
¢} 2and3

{0} tand 4
{d) 3and4



Q9 Acylindrical vessel open at the fop is filled wilh
water and rolated at aconsiant angular valogity
about its vertical axis such that the bollom of
the vesselis justexposed al the axis. The volume
of water spilled as a fraction of the volume of

the cylinder [s
2
@ 3 ©
1 2
@ 3 @3

Q.10 fawaler lank, partially filled with water is being
carried on a truck, moving with a conslant
horizontal acceleration, then the leve! of liquid
will

“{a) rise and fall aliernalely on the lront side of
the tank
(b} falt on the rear side of the tank
{¢) remain the same on both sides of the tank
{d} rise on Ihe rear side and fali on the front
side of the tank

©-11 An open rectangular box of base 2m x 2 m
conlaing a liquid of specilic gravity 0.80 uplo a
height of 3.0 m. If the boxis imparted a vertically
upward acceleration of 4,9 mfs?, whal villbe the
pressute on the base of the tank?

{a) 11.76kPa {b) 35.28kPa
{c} B.82kPa {d} 17.64kPa

Q.12 Read ihe following statements:
1. Thepressure alevery paint of a freely falling
fiuid fs atmospheric.

Liquids in Rigtd Motion
1) 2 3 4@ S (@
1) 12. () 13.(d) 14.(2)

2. Crugeailisiransported in small containers
instead of single large conlainer 1o have
ot stability.

3. By roialing, mass of fluids wilhy external
force aboul vertical axis, the pressure varies
linearly vith respect 1o radius.

The cotrect slatements are

(@ tand3 {b) 1and2

() 2and3 (@) 1,2ang3 '

Q.13 Aclosadeylinder having radius A and height H
is (illed with cil of densily p. If the cylinder is
rotated apout its axis at the angular velacily o,
Ihe thrusral the bottom of the cylinder is

(@ nf {pgh)
(0} nn?{Efﬁ’-:ﬁz-]
() nthpwéR" +pgh)

{d) nie (pwznz*pgh)

Q.14 A lank ontains waler uplo a depth of 1.5 m.
The length and widih of the lank are 4 m and
2m respectively. The ank is moving up an
inclined plane with a conslan! acceleration of
4 mfs®. The inclination of the plane with the

- horizerialiis 30°. The angle made by the free
surface of water with \he horizontal is
(a) 1635° {b) 45°
{c} 7385° {d) 88.42°

6. (c) 7.{a) 8.(0) 9 {c) 10.{d)

Liqulds In Rigld Motion

1. 6.

) 11,
Height of paraboloid = Z = 1 m = %
Vol. of waler = Vg + Ve 13.
V. = Volume o! parabaloid
1
=g Volume of clreurnseribing cylinder
- Liixt=05m
=3 =0.
Ve = Cross-seclional area x 1
TElxi=aml )
‘ Total volume of water = 1 + 05 = 1.5 m?
4,  (a)
maﬁz . 14,
g =1
- o= 2rN
T80
Salving, we gel
N= 100rpm
5 {4
2,2
wir
— 2
2g

(e}
Pressure al boliom of tank
=plg - ajh
= 1000 x (981 -2} x 1.5
11.72 kNfm?

(b)
Pressure = p(g + a)h
=08x1000x3=(9.8+4.9)
= 3528 kPa

{d)
JoF = [ P2arch)

= f: 0g (H + lgg—] 2nrrdr

_ 2rpgHR? . 2npgw?R’
2 8g
= af? [ng + P_"'_j_ﬂ_z]
(8)
o=
a=4 mfs?
a = acosa = 4 cos30°
= 3.464 nys®
g, = a sinx = 4 §in30° = 2 mys?

a, 3.4G4

1an0 = = —
a+g 2+ 3.81

=0.2933

= 0 = tan"' (0.2833) = 16.35°



