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Q1.

Q2

Q3.

Q4.

Q5.

Water is flowing through a tube of non uniform cross section. If the radii of the tube
at the entrance and exit are in the ratio 3 : 2, then the ratio of velocity of liquid
entering and leaving the tube is-

@1:1 (b)4:9 (c)9:4 (d) 8:27

A tank is filled with water to a height H. A hole is punched.in‘one of the walls at a
depth h below the water surface. Then the distance x from the.foot of-the'wall at
which the stream strikes the floor is —

(a) 2vVHR (b)2(H-h)H
(c) 2\/(H-h)h (®2M%?)

A cylindrical vessel of 90cm height is kept filled upto the brim. It has four holes 1, 2 ,
3, 4 which are respectively at heights of 20cm, 30cm, 40cm-and 50cm -from the
horizontal floor P,-Q, The water falling at the maximum horizontal-distance from the
vessel comes from —

R Q
(a) hole number4 (b) hole number 3
(c) holecnumber.2 (d) hole number 1

Figure shows a section of tube of varying cross section area. Let A1, v1, p1
respectively be cross-sectional area, velocity of fluid (an ideal gas) and density of
liquid at 1 and corresponding value at ‘2’ be Az, V2 & p2 respectively. Assuming
temperature at point 1 and 2 to be same —

1 @ 2
@ Awvi<Ax v, (b) Awvi = Aovo

(c) Awvip1 = Aovap2 (d)vi=wv2

A incompressible and non—viscous liquid of density ‘p’ is kept in a cylindrical
container having a opening at ‘E’. Then —
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Q6.

Q7.

Q8.

Qo.

'
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A4

(@) Ps—Pa=hipg (b) Po —Pc = hzpg
(c) P> Pe (d) Pa=Pe

Fresh water issues from the nozzle with a velocity of 20 m/sec at the rate of 0.03
md/sec and is split into two equal streams by the fixed vane and deflected through 60°
as shown in figure. The force required to hold the vane on place is

((a) 300 N towards right (b) 300 N towards left ~
(c) 600 N towards right (d) 600 N towardsleft '

A tennis ball receives a top spin-when struCk by a rocket and describe a curved—"
trajectory. The top spin implies that the rotating motion of the surface of theball is in
the direction of the translating motion-of the ball. Then pressure on-thetop surface is
(w.r.t. Bottom surface)

V

\(a)Lower \,  (b)Higher (c)Same " (d)Depends on other factors

In'the experimental-arrangement-shown in figure the areas of cross-section of the
wide and narrow, portions of the tube are 5 cm? and 2 cm? respectively. The rate of
flow of water through the tube is 500 cm®/sec. The difference of mercury levels in the

U-tube.is

0

|
(@) 0.97 cm (b) 1.93 cm (c) 0.67 cm (d)4.67 m

Siphon is a device to transfer liquid from a higher level to a lower level. The
condition of working of a siphon is:
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(@) hy > hy

(b) h, =2 hy

(c) hy should be less than the height of corresponding liquid barometer
(d) h, should be greater than the height of corresponding liquid barometer

Comprehension (Q.10 to Q.12)
A siphon tube is discharging a liquid of density 900 kg/m? as shown in figure.
(Po=1.01 x 10° N/m?)

i
v

Q 10. The speed of liquidthrough'theSiphon is:

(@) 6 m/s (b).8 m/s (c) 20 m/s (d) 12 m/s
Q 11. Pressure.atpoint'B is:

(a)'4.25 %.10% N/m? (b) 6:25% 10* N/m?

(c).2:50 x-10* N/m? (d) 2.0 x 10° N/m?
Q 12. Pressure at pointC-is:

(a) 5.5 x 104 N/m? (b) 6.5 x 10* N/m?

(c) 8.0%-10¢ N/m? (d) 10.5 x 10* N/m?

Q 13. The figure shows a model of perfume atomizer. When the bulb A is compressed, air
flows through the narrow tube. Consequently, pressure at the position of the vertical
tube reduces. The liquid (perfume) rises through the vertical tube and emerges
through the end. If the excess pressure applied to the bulb in this process be Ap, then
find the minimum speed of air in the tube to lift the perfume

(Adp+pgh)

2(4p+pgh)
@ = Pa

Pa
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(Ap+pgh) (Ap+2pgh)
c) [——= d) |———
( ) 2pqa ( ) Pa

Q 14. A plate of mass m and area A is at rest as shown in figure, by blowing air with velocity
v, density of air is p —

(a) The lift force acting on plate due to air is mg/2

(b) Velocity of air flow is \/mg/pA

(c) Force exerted by hinge on plate is vV3mg
(d) Torque due to gravity about hinge is zero

Q 15. The tube shown is of uniform cross-section. Liquid flows.through.it.at a constant speed
in the direction shown by the arrows. The liquidexerts\on the tube

— -
i -
(a) a net force to the right (b) a net force to the left
(c) a clockwise torque (d) an anticlockwise torque

Q 16. There are two identical small holes on the oppaosite sides of a tank containing a liquid.
The tank is.open at the top. The difference.in height between the two holes is h. As the
liquid comes out of the two holes, the tank will experience a net horizontal force
proportional to

(@) “h (b) h (c) h¥"2 (d) h?
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Answer Key
Ql b Q2 c Q3 ab |Q4 acd|Q5 b,cd
Q6 b [Q7 b Q8 b Q9c Q.10 ¢
Qll a |Q12 b |Q13 a |Q14 ab [Q15 ¢
Q.16 b
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Written Solution

DPP-3 Fluid : Equation of Continuity, Bernoulli's
Theorem and its applications

By Physicsaholics Team



Q1) Water is flowing through a tube of non uniform lon. If the radii of the
tube at the entrance and exit are in the ratio 3 : 2 e% of velocity of liquid
entering and leaving the tube is-

@%\/\9@ (€)9:4 (d) 8:27

2AV= 9 veCd
/*§§§
\Qg Yoy, = A g

- V=60



which the stream strikes the floor is —

& @©@

(a)Z\/f?. 9, Ef“; | ' 0) /2(H- h)H
(©) 2TH=h) %@E@? (d) 2n(21)
2 (H-1.

Q2) A tank is filled with water to a height H. A hole In one of the walls at
a depth h below the water surface. Then the dlst‘l% foot of the wall at




1, 2, 3, 4 which are respectively at heights of 20cm, and 50cm from the

horizontal floor P, Q. The water falling at the ma ||?1> 1zontal distance from the
vessel comes from -

Q3) A cylindrical vessel of 90cm height is kept filled up@t}ri‘m. It has four holes

H _usom
P

@\

(C) holﬂber 2
SO

\\-,/- i
m‘::% “(@holenumber 1 | tre bt



Q4) Figure shows a section of tube of varying cross sectio

on area. Let A, vy, py
respectively be cross-sectional area, velocity of fluid@\%\g as) and density of
esp

liquid at 1 and corresponding value at ‘2’ be A,, y«& Ively. Assuming

temperature at point 1 and 2 to be same — \\\ N
\ /
T )\/(\) A
; , ¢ '

Ay




Q5) A incompressible and non—viscous liquid of den ept in a cylindrical

container having a opening at ‘E’. Then — %
" } 8




Q6) Fresh water issues from the nozzle with a veloci

/sec at the rate of
0.03 m3/sec and is split into two equal streams by-the e and deflected
through 60° as shown in figure. The force requireo dthe vane on place Is

R00Ky, «%4 of Doy
Z O A“x@ 203 X 10°

EEEERERE e -_:::-:::":Efj\:-:““ 0. % = 30 K3\7&Lc
. Xo@o ’ “’i:::,‘ : @ Nt momantun. o-S: Watuy
% 0% "

e N\ O%V&c. G-Prw Arvida |
(a) 300 N~ @@ ight O'N towards left — 2 %300 (ox¢e
. = 306 KB‘V/
(c) 600 N towards rig @X\fd) 600 N towards left S«
Q Oj( coa‘}}v 301\’&: = 300 - (00 =—-300
@ -fOY(x Oh Qatsy =_6o N .
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3 o -)fdxu lo;, 2xsyhed “J-RV\"I on N’A: - 300N




trajectory. The top spin implies that the rotating moti urface of the ball is
In the direction of the translating motion of the b% essure on the top

surface is (w.r.t. Bottom surface)
@V%
;gi xiY.Qq\m&iN& :

(d)Depends on other factors

Q7) Atennis ball receives a top spin when struck by a ri@ﬁd describe a curved

CQG%XY %-\'Kxam /Qim;s
= z‘i:ﬁr\ \/«90(}-\':)

?> roo /F‘Kk)‘g%u \

2%t

~N |©




the wide and narrow portions of the tube are 5 cm? a espectively. The rate

of flow of water through the tube is 500 cm3/se Tr% e of mercury levels
In the U-tube is SV, = 2\,
?\:(Hﬂf‘l ) -z Vv, — -()

~ BR a O
/Fz = (HD 9 K S . QE =0V

' 2| Soo0 = 2 V5
/FI - /}72-: (;:,J (ﬁ,i& SCM‘- \i/gws \(, =250 Chg = Z.g';.,/&
= @bl \> )
(a) 0.97 @k ; .93@0% (c) 0.67 cm (d) 4.67 m

7% %@@% o
P ‘il’%&‘ \z o (Vzt“\’\l)
@(m\oﬂ‘: )—gfy@‘ %E 21>: TX%\{; - '<'“)

Q8) In the experimental arrangement shown in figure the ag%s of cross-section of




Ans. b




Q9) Siphon is a device to transfer liquid from a hig 1€

condition of working of a siphon is: (a%x\ana
’?o='\7;3—+ )”\/“"(‘L‘

3 - ?o”"ev" 079

¥0Y 0YKjn S\k\'loh @&@ e l
(8) hy > hy (%, e |
(b) hy =2 S
(o4 s sthan orrespondlng Ilqmd barometer

(d) hy sh uld be gr elght of corresponding liquid

barometer




Comprehension
A siphon tube is discharging a liquid of density 900 kg/m In flgure
(Po = 1.01 x 105 N/m?) ‘ N

\/= 'Zg{m
Xiox S G

y xﬂ—}qv,.< HEE
fhirBoons N ECT
(Q10) The speed of @ the Slp n \/’.p 14
(@6m§;> (ms L;yﬁ%m (d) 12 m/s
Ui @umw fov 6 &3
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C.

N =N

~a\
Q12) Pressure at point C is: x\x\?
T+ —/(cl/"’ (736\ /P “’ +(3€':b %
:3< ?@;\
V=l
?c-—fP_(()(f‘ f.p) x&
\ 0\ \0 V
B} - = Rn; :
b X1 = Y V=lows
(@) 5.5 104 N/m?
(c) 8.0 g@ %% 10.5 x 10* N/m?
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compressed, air flows through the narrow tube. Con ressure at the
position of the vertical tube reduces. The liquid ses through the vertical

Q13) The figure shows a model of perfume atomizer. \AQ%‘ bulb Als
tube and emerges through the end. If the exc%éa\L ure applied to-the bulb in this
Iri

process be Ap, then find the m|n|mu peed n the tube/tf}h\ftjhe pﬁfﬁrﬂeﬁ 'y
N, 7))
@) Fioan :'?““i\&“ e
Pe QN )
2 \BN :3:3:3:3:35:3%3:3
(C) Aé}\}z\\)@gh) _____ o
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Q14) A plate of mass m and area A Is at rest as show , by blowing air with
velocity v, density of air is p — medx x

:”b Hinge \ ’\ @
e @@ R A7 -4
« % Q’ Dé\:—‘—?mﬂ

Lme ift-force-acting on plare@’{a 0 alr IS mg/2 jﬁmo\mo\ouxxum

5(5 L¥NC

plate is v3mg W\:) -1 L pav

about hinge Is zero
\/_,
S a3

Force ¢
Torgue



Q15) The tube shown is of uniform cross-section. Li @through itata
constant speed In the direction shown by the arr uid exerts on the tube
F
ey (O
@% i @M
<\

<O)
(a)ane \\the rlght g (b) a net force to the left

(c) |se org (d) an anticlockwise torque

|
i




Q16) There are two identical small holes on the opposite sides of a tank containing a
liquid. The tank Is open at the top. The difference In @é&&t\b‘\t een the two holes is

h. As the liquid comes out of the two holes, the t@\tﬁ\ erience a net horizontal
force proportional to >
orce proportio 0 \ /\> e

E_ = }A\{Yxx

= ( (WQ\; g N\
(@) @ﬁw (C2" (d) I
{ ,W\ \-,/
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