PHYSICS - Fluid °=
SOLUTIONS

TOPIC

FLUID
Exercise-|

1. (B) O(zero) all the forces passes through O

Pressure =hpg, .. no torque.

a=g/3 6. (B)

geff:g_g/3:29/3 hngZP

0.15x1000x2x10
=>P= 3 4h 8P [AfterloweringP due
5 P9= g toliquid.
P = 1KPa
8P .

2. (B) PLo= 5 + P (Atmospheric pressure)

Given A=2 > 103, h=0.4m, p=900 Kg/m?3

F=mg = Vpg = (nr*h)pg 13P

=2 %102 x 0.4 x900 % 10 =5

=7.2N
3. (A 7. (©)

F=mg

F=10N EET A

2229 Scm

4. (D) 33

PA:PB
=>bx4xg+xx1xg
=(40-x)x1xg
=x=10

Now, h, =x+5=15cm
h,=40-x=30cm

60 pg=h pg h/h,=2

8. (©
Given m = 12 kg, A =800 cm?, p = 1000 kg/m?
P = pgh
mg
A —Pgh
12x10

W:wmxmxh

So, volume = Ah 80
=1x35=35cm?® 1200

5. (D) 80
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PHYSICS - Fluid °=

9. (B) =>13x1xg+ 12x % 1p

F,=pVg—pvg =0 =13x0.6xg+131.15x%xg

1+x=06+1.1
10. (A) * Xx=0.6 5
. X=0.75m
At same depth pressure is same ) _
. L 1—x=25cm.

SoratioP, : P,=1:1.
11. (B) 15. (D)
12. (B)

“a At equilibrium position
g (abc) (dp)g = (bc) hpg
After displacing slightly x,
extra buoyancy force.
Pree = ((BC)X)pg

_ Xbepg _ xg _ |9
4= abcdp ~ ad ®= Vad
P g cos a 16. (B)
p,V =p,2V
N m,=m,

m, g =0.92Vg =m_g—xVg
x=1.8gm/cm?

17. (C)

18. (B)
W-vx1xg=W
W-—vxxxg=W,
>W-—-(W-W) xx=W

13. (C)

1

2

W—W,
X= w-w,
dP . A =pAdx. o’X 19. (A)
[dp = [ pe?xdx
2 92 2m
Ap = PO " _3lpg
2 2
N T (O A
R 7

mg(X+2)=vx1lxgxx
v0.8g(Xx+2)=vx1xgxX
0.8x+1.6=x

0.2x=1.6

X=8

Total buoyancy
= Total Gravitation
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PHYSICS - Fluid °=

20. (D) W= Kg +Ug} - Ka +U,}
- . i _ FB B B A A
Sylilllgrt;umgPosmon W=F, _Vpx =0 + 0 — 0 —Vp'g(x + h)
w " pgx = p'gx +p'gh
h=1 = 2
Lp,9 p-p'
21. (©) 26. (A)
. Volume where metal is present AV = constant
98 _ . s x10° Al VT
= ——— = . x =
7800 P + pgh + ipv2 = constant
Buoyancy =vpg=1.5¢g vt pl
=Vvx1000=1.5
v=15x1073 27. (B)
fraction of volume = r 3
. 1
1.5x1073-1.256x1073 AV, =A)V, (Given " = 7)
1.5x1073 > 100 2 -
=16% Vi _ A _ Ty (2) _ 4
v, ~ A T a2 T (3) T o9
22. (A)
28. (A
oxin(R3—r3)g:1xinR3g »
3 3 :
R B - 1/3 [ :::::::::::::I}D:
rlo-1 = S EE
23. (B) { PR D
0.5 £ R
Volume = —— =103m?3 X
50 1
Buoyamcy = pVg = 1000 x 102 x 10 Apg = > pv?
=10N
m = 1 kg = y2Dg
If float = 2.5 kg 2H-D)
X=V,——— =2 ,/DH-D)
24. (B) g
I 3o 29. (B)
dm
——— [\ —— = pAv 60°360
KX:T dt
AP = Favg. 1sec.
¢ = 2pAv2c0s60°
1
l = 1000x6x10+4x(12) x Ex 2
| > = 86.4 Nt.
vpg 30. (A)
vV =A.L
Alpg K
Now 3 t3 = Alp
K = 2pAg
25. (O \Y —
T'A A=ax+bhb
h Continuty equation bV = (ax + b) V,
1
| By bernaulies equation = P, + > pv,?2 =
X constant
l B GP.=0
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PHYSICS - Fluid

1
P, = Constant - > pV.,?
1 b?V?
P, = Constant - 5P (ax + b)2
Cl
P, = Constant — (ax + b)z
Where C, = Constant
31. (B)
Alvl = A2V2
0.02x2=0.01xV,
V, =4 m/sec.
1 2 — 1 2
P1+ E pvl _P2+ Epvz

1
4><104+§><1000><22

1
=P, + - x 1000 x 4 = P,=3.4x 10N/

e

®)

\/2 x20x1072 x10 =2 m/sec.
®)

(3))

AlVl = A2V2
n(l < 1022 x 3

32.

33.
34.

—2
=100 % = 0'05110 xV, = V,=48m/

SecC.

©)

Inlet = outlet

35.

| >a cm’/sec

-—
“«—T—oa
=

==

o Ip

o dt = a,/2gh dt
2

_ o
h= 2ga’
_ (z00F
~ 2x(1000)1)
36. (D)

Force exerted by the water on the corner
= change in momentum in 1 sec

www.aviral.ac.in

38

39

40

41.
42.

43.

v

Force = pa (\/m )2

. pagh
acceleration = oNaH — a/N
. (A)
From AV, = AQVQ
Vo Ag  m(2x107%
Vo T Ap T m(1x107%)
V, =4V,
- (B)
adt = Av dt
1
4 — —4 _
=10*=10*,/2gh = h= 29
h=0.051m
- (©)
d_va 129h
dt
Q)
()

R= \/2g(H—h1)‘/221 .

(H—h)h,=(H-h)h,
H=h+h,

H
For max. range = >

®

— 5 —>

J2oH— hz)w/%

www.aviral.co.in
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PHYSICS - Fluid °=

48. (C)

2h R2
R= */ngw/E X=— 49. (B)

44. (B) 4h With height density decreases.

By bernanlies theorem 50. (D)

10 %10 50 p,V,0 is not the force applied by liquid 01 on

P + X —+1000 x 10 x —— body it is although net force (buoyant) come

° 1000x10 100 out to be p,v.g + p,v,g.

=P, + % x 1000 x v2 51. O
52. (D)

6000 = 1 x 1000 x V2 By the definition of buoyant force it is

2

indendent of atmospheric pressure p

in test tube

= - = p, - pgh
V=412 =34m/s If p; vary then h also vary.
45. (A) _ _ 53. (A)
Change in momentum is/sec. At rest they may thouch the floor. In this
\J2 pPAV2=565.7 N. case no force xerted by water from bottom
hence net force due to water may be
46. (B) downwards.
pAV2=1000 % 2 x 10*x (10)?
=20N 54. (A)
Liquid can not produce shear stress therefore
47. (©) it surface becomes perfendicular to g.
Energy required in one second is the power
10t=A.V.

= 101=102 xV
=V =10 m/sec.

1
mgh+EmV2=P

Here m = mass in one second

1
P =pAvgh + = pAV?

= pAV[10 x 10 + 50]
= 15 Kwatt
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PHYSICS - Fluid °=

Exercise-l|
1. (D) 5.
Force is same pressure is different
2. (B)

Take area of projection from left

2pgrh® _ 3pg(R?

2 2

h = R

3.
mg =A.2L x0.75x g
; . T+AXxg=A.2Lx0.75¢g
B¥ A T=Ag[1.5L-x]
«—2h—x—> «—X—>
X
pxg/2 + 2(2h-x)g/2 =P, —P, A xg cosb (Z _Ej =T cosb {
P,= (h—X)pg
P, = hpg + 2pxg p X
pxg/2 + 2p(2h—x)g/2 = hpg + 2pxg—hpg + xpg x|t75 ] =/[1.5L-x] x=/
4phg  2pxg
o = T, =2pxg + pxg/2 8. (B)
2phg — pxg = 5Pxg/2 R %_g N %_g
_ 4ah
=>X= 7 < >
m,v B,M 2m,v
4. (B) \ f
~~~~~~~~~~ T -/ ! N
~~~~~~~ X mg
e : | ‘
1a—X v A\ 4
mg 2mg
2 + l 2 —E 3
(a-x)a 5> Xa’=3a (BM + m)g = pvg

Torque balance about B

L X_Z2 ‘
(a-x) >~ 32 mg (d—€)+pvg§
X 2
_2_ = v
a 2—3a =2mg€+—ng(d—€)
2a d(vp — 2M
X=— _ dlvp-2M)
3 = 2(pv - 3M)
0= X _acc. _2
tan 6 = a__g a—39
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PHYSICS - Fluid °=

9. (©) 13. (A)

2T
5 tmg=vp,g
T g T
14. (B)
J=9+a

=>t+mg,=F,
T =Vd(g + a) —vp (g+a)
=vi(g + a) (d-p)]

] 15. (D)
e | YT s
11. (A) ) -
—— =h/3
3
h i 2h _i /3)2 D 0.8
~_ 3™ pcg—sn(r ) 3(_)g
0.8
=32 =57
dAL +d,AL=  LAd
3d
dl -+ d2 = ?
3d
dl = T ____________
12. (B)

(W.D.),, + (W.D.), = AK 1 |(rY
—mg (H+ h) + (F3h = 172 mv2 372
4 3 i7'cr3 =
= —Ercrp(H+h)g+ 3 ogh=0 22
—pgH — pgH + cgh =0 27
gh (c — p) = pgH 16. (B)
S Initially
H = (; -1)h W__..= W, = Buoyancy

Vmetal pmg + Vice piceg = Vdpfg
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PHYSICS - Fluid
Initial
. _ Vmetal pm + Vicepice
LV, = 1
P, P, apg = 5 pV
finally volume displaced
V=V_+V_ (Fromice) V,= {20a
m Vit
=V _+ :Vm+p—<previous Now V = zi_ﬁ
- " VR TR
17. (B) 4 20.C
x FromA V,
l Where V, 1 to area
A v
1.2 0.8 0.7
v %
0.8
5 30°
A ) Pt oo
Area A; {
V cos 60° i
P,(1.2x0.7>xg+0.8x%x1.29)
0.8 <A, (x+1.2+0.8)g= PP, o \4 _
X+ 1.2 +0.8=0.84 + 0.96 ratio =\ cos60° — 2
Xx=0.25cm
21. (O
18. (©) |_—»\Volume decrease in
/ dt time = Adh
[ A
t dh
a, T t+dt
dh h

dm dh
dt P dt P¥—p 1

dh
= 4000 a9t =1x2-0.5,2gh

dh
fortzwa =0; =2=0.5,2gh

=h=0.8
19. (D)

www.aviral.ac.in

| /2gh

™ \olume course out in
dt time = avdt

Volume decrease = Volume outlet

Adh = a /2gh dt

H/ t
—-dh a,/2gh J‘nd_h _ J'Edt
dt A ) J2gh OA

22. (A)

23. (D)
We know that

2H
=g

www.aviral.co.in
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PHYSICS - Fluid

When height become 4H then time
(4H)

25. (D)

1
Now pgh + P + P_.=P_+ Epvz

PE

=V2=2gh +

From (1) & (2) P, =3 atm.

26. (B)
From A1V1 = A2V2

1
@ (V) )V,

Now,
VZ=V2+2gh

L 10
4V2=\2+2(10)| 100

27.

28.

29.
30.

31.

32.

2
Vl = g
Now volumetric rate of flow
= Al\/l

1x10™* 6042
1073 NE)

=49 lit/min.
((®))
v, = 42gh/2 =,/gh
for v,

h 1 )
pgh + 2pg§ =3 2p.V;3
2gh=v?

v, = 4/2gh
©
Al\/l = A2V2

102 x2=0.5%x102xV?
V, =4 m/sec.

1 1
PA+ E pVA_ PB+ E p\/é

1
8000 + > 1000 x 22

=P+ % 1000 x 42
P, = 2000 Pa

»

»

(5))

Pressure at the bottom = 2hpg

force at the bottom = 2hpgA

At balancing condition

Downward force by vessel wall + W = F
=>FW. =F,

(A.©)

a
tan 6 = 5 (backward)
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PHYSICS - Fluid @:

33. (A, 0O 2@n_y)
VVB:: Vvl X ::1'2931 -
W, =W g
Buoyancy due to air =W :
= When air inside the balloon for x_—= d—x =0
W=Ww, Yy
Buoyancy eliminate the effect of air inside =y=h
the balloon
37. (B, D)
= Wl = W2 2
F = pav
So, W, =W, +W
P = Fv = pav®
34. (B,C) 38. (B)
Balance B reads = 5 Kg + Buoyancy
Areads = 2 Kg —F 2H-vy)
g-—Fg X = \/@ =5
35. (D)

39. D)
(A) Slphon works when h, > O

This will create a pressure difference
(B) P, =P, =P, + pgh,

Pz = I:’o - pghs
(C) P, =P,
36. (A, O

From A1V1 = A2v2
Vé = \/l
From Bernoulli’s

|
T7rr7rrr7rrizrrrzrrrizizririiiry
A

l 2 l 2
Po+5 PV =P + 5pv;

L T T X

A
X
3

\ 4
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PHYSICS - Fluid

Exercise-lll

1. H
Pressure at A & B is same
So, P, =P,
_ Mg
= PO + TC(R2 _rz) = PO + pgh
M
= h= TE(RZ - rz)pw
Now,
Total water is cylinder + Total water in pipe
_ 750 K R*Ho + Tr?hp = 750
~ 1000 "9 = TRAP TP = 1500
3 5 1
= |—-nr‘h
H= (4 T pj nR%p
2. W =mgh
..... "
h Inittally
Finally
3.
P.=P, =p,9h=p,9(0.04)
pHg
= p— (0.04) =13.5 x 4, h=54cm
4.
2R sin 45°
=R

www.aviral.ac.in

www.aviral.co.in

Level - |

a
0 =tan? — =45°
g

P =pPaR2

a=1/2

g2 _1
tano = 05
V= (b)?a _ 1x1x1/5 _ ims
2 2 10
m = pV = 100 Kg.
Ya
> X
_ w?x? dy ®X
y 29 dx g
< =1at x=0.3 MR E S,
dx —lat x=03m=o0= 452 =73
rad/s.
10) 1
dy ( JX
hutdl 5
dx|. 1 = \W3) 2 = 3 =Tana
10
W,_ =AK=0
TV=0
19.6 m
19.6 m
lv=o
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PHYSICS - Fluid

=W ,=W,=0
mg(19.6 + h) =2 mgh
h=19.6m

2mg

A

C) a =g (upward)

v
mg

. l 2 —
..Egt—h

t =2 sec

T =2t = 4 sec.

\Vj m
i 4+ — - | —+V
8. m > P, (p jpw
m = mass of beaker

V = interior volume of beaker
f = density of material of beaker

9.(a) They will meet at the surface

v
mg

(b) Just before collision

ZmO I J2g.2n
m O + J29/2.h

Just After collision

Gm 4 Jon
Gghy* _

N| T

www.aviral.ac.in
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lF
A,
A |8m
L A,
10. s— T
B h
C
F

Pressure at point A = A
1

F
Pressure at point B=A— +pg(8+h)
1

Pressure at point C = Pr. at B
Pressure at D = P_ — pgh

F
— | —+pgh
Now at equilibrium
F
(600) g = | 5~ " P9 A2
1
(600) g =

{W + 750 X lO X 8:|800 X 10_4
X

0L e o[Foare]

11. m = A/, p,
m+A/lp=Alp,
m = mass of the test tube and lead
A = Area of Cross section

l,=10cm
p -
=4 — = ° =0.7
! Ocm :>pw 7 0.75
m
12.(2) 15-12="".p,.
mg P
3_p/pW pw_5
m
(b)15-13= "~.p g
P2 P _2 p_2
“p 15° 5p, 15" Py 3
13.a

0.003 pg—0.003 p,g=2.5¢g

2.5
p—p,= "5 %1000 .......... (1)
2.59+0.003 p,g=7.5
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PHYSICS - Fluid

0.003 pfg
A
| beaker
2.5 +0.003 pg
0.003 pg
75-2.5 5000 .
P.= 0003 ~ 3 Kom
2.5x1000 5000
b= 3 t3
= 2500 Kg/m?

(b) E=1+15=25Kg
A = 2500 x 0.003 = 7.5 Kg

2
14. EVpKZVp

2
nvp,+((1-n)Vp =Vp :§Vp(

2p —3p,, 3

N=3p,-p) " 5

15. A/d, = Axd,

K(/—=x) +Ald,g=Aldg+m
m = K{f - E} + Algd,— Algd,

Ke(d, - d,)
=" 4, *+AG(@d,-d)

K
= /(d,—d,) {E + Ag}

G

16. ==

Applying Bernoulli’'s theorem b/w

www.aviral.ac.in

18.
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G & | we get

1
PO+ pghl:P0+E p V2
&b/wl&H

1 1
Put 5 P2V =P+ S pV?

3
—EpV2:P0—3pgh

_pgh2
3 1

PO
PO

=3pgh, =pgh,

> U T

H
H
2

@ po(3.6)= 5 pV?

V=6, m/s

(b)Discharge rate of flow = AV

- n(%r x107 x 6v2

9.612 x103m3 /s

(c) P,=P,—pPg(5.4)

=10°—10° (5.4), = 4.6 x 10 N/m?

hi2| o h/4 I —>
hi2| 20 h/4 I—»
(a) for A
h 1. vo fgh
PO ~2° V72
R,=VvT
h [3h 2 h
95 2 g R,= 37
(b) for B
h h 1
chz+csg§=§.2csv2 gh =v2
v=,/gh s = 4gh
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PHYSICS - Fluid

2h _h
49 2
_Ra_a3h 5 _ B
=Ry 2h =2

19.

From A1Vl = A2V2

1 1
and P, + > pPVE=P, + > pVZ
and P, — P, = 10N/m?

P—pg(0.40)
M N
I4O cm
0. Prpg(020)  J20em
In N water level is = 60 cm.
InM =20 cm.
www.aviral.co.in www.aviralstore.com
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PHYSICS - Fluid ez

Exercise-lll Level - Il
N
35%/// 0, y' 9( — 9m/sec?
2/5 X
Tazg/Z V] <_.>“\
1. \ v x \‘\
o T Mg 3
’ ©
0 &,
2 x1072 |x 1500X§ D —
T+mg=||g > X "Pressure = 0
9 1]
3 3 tan 6 = E=l, = 0.9=y'/X
{(— x10‘3Jx(1OOOX—gﬂ T=6N
S 2 9 vy y'+3
tanf=—=== y'=0.9x-3
10 x X
2. (@)
a S '
40 = 1(y'+ 3)xXx4—ly'x4xy—
@0y 2 2 0.9
...................... QTR

Xx=5
Pressure at rear wall
= pax = 1000 x 9 x5 =45 KPa

2><4><5=(5><X><4)+%><5(3—X)><4
xJ
— x=1m tano=2 = 3-X ) l/
a 2 3. 0.1m oot +x)
2
— =—=a=4m/sec
075 ]
(b) 5
- fe.
pg / (0.1+X)n(0.05)* + 3g=pgn(0.1)*x
x=0.16
h=0.1+0.16 =0.26 m
3 (b) 30 =7(0.1)2x x 1000 x 10
30
X = =0.096m =
. 100x Total = 0.196 m.
5m
a=4x1.2=4.8 m/sec? 4.
tan6=" =~ x=2.4m
g 5

Water split out

=(2><4><5)—(O.6><5.4)—%><2.4><4x5

=40-12-24 =40-36=4m?3
Inital =2 x4 x5 =40m?3

4
% =— x100 =10 %
=20 °

|-x X
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PHYSICS - Fluid @:

pXx sin 60° g + (p+2p;) (I-x) Upward force excuted by the liquid on the
sin 60° flask
= (p+2p,) X sin 60°g + (p+p,) (I-X) sin 60°g
1 1
pX +(p+2p,)(A=X) = (p +2p )X+ (p +p,)(I = X) Pg{“th—{g “th'—gﬂxz(h'— h)}} =W
X=1/3 (1
5. Initial depth in sea water = x

R
tanoczﬁ =h'=Rcota

I 0 ¢

(X,+X) (Xg+xy)  (Xy-2)+X, R
Water R_ ﬁ = R(Rcotoa —h) = xR cota
W, + W, = X Apg,Jeeenee-- @) x h=
W, + W, = (X, +X)Ap,J........ () = Rcota-h

- cota
Wy = (X, + X =Y)Ap,Q........ 3)
W, =X, +X -y -2)Ap,,J-....... (@)
(15) /2 7R?%h — {% mR2Rcot o
Paw X Hoe 1n[R°°t°“hT(Rcota h)}
1 =Psw o k1’ e — -
Pu Xg X 3 cota

Pow — P PuX
xo{—s"" W}:x:xoz—w W

pW pSW+pW p=

ngh? tan a(R — Lhtan o)
Xo +X-y Pw 3

l:
Gy Xo+ X =Y —=Z pgw
7.
Xog+X-y-2= Pw x0+(x—y)p—W
SW SW
XQ{M}:(X_y)p_W_X_Fy_FZ
Psw Psw
p—Wx=(x—y)p—W—x+y+z
SW SW
Psw _ y
Pw Y-X+zZ
1 M M
- LA L
AR h'-h p
Mg -T-Axp g=Ma ...(1)
T-mg = ma ...(2)
h M boxg
Mg - mg - oL -Pw
6. h =(M+m) a

(M—m)—%p—wxg =(M+m)a
P
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PHYSICS - Fluid

~ M—mj _(M—mj%
“(Mrm)?  Mrm) L
(b)

a=0initialx=1L

M.P. is when it is just submerged.

-m)gx
“M+m) L
o = M-m)\g o= M-m
M+m )L M+m
T - on M+m )L I=£ M
M-m)g 4 2\\M

Bal|l 47 ° 2p
3 ™
X
8.
A B
< 2 3 a >
da
pgX— = 2p.Xg X =—
3
C
[ 10.
/
2a/3 a/3
P. = p2ag P, = 2p2ag = 4pag
5a
3
5a/3 2
(P. —P,)S = pso’ J. de_pczo {25& - az}
8 2.2
=—psoa......... 1
9P @
2a
(P, —P.)s = 2pse’ j xdx

5a/3

www.aviral.ac.in
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O

2 2
_ 2pso” {4a2 -~ _ZZa } = pSanazx%..(Z)

2
1+2

11
9

1
4pag-2pag = po’a’x ?9

(P, —P,)S = pswza{g +

29 = (ozag: o= 18g
9 19a

NS

o™ (20)°x?
29  2x10

Volume = ydx 2nx
1.5 = 20x2.2axdx

= 20x?

1.5 = 40mx3dx
0.5
1.5=40n J'x3dx

X

407‘C

1.5 [0.5)" - x*]

1

x = (0.0155)*
0.39m2.

X2 =

Area =

u=42g(h, - h,)

- F

uh, =us(h, —
2g9(h, —h)h, = 29h2(h0 -h,)
hy(h, —h,) =hi -1}
h,=h,+h, h,—h,=0

h1 =h2
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PHYSICS - Fluid

A
h
11. L 15.
N
a=A/400
1
pgh = prz v =42gh
0 t
A —-dh dt
-Adh = ——vdt T | Z0n
@ 400 Jl. 2gh l. 00 16.
t= 80\/5 sec.
(b) v =,2gh =2x10x1 = v20 m/sec
:I.X)A=\/20":Xi t:40£5ec
400 .
v |
12. 0.5
<—>
im
Range V 2x0.5 =1
1
_ - ' H'===0.5m
V =410 =./2gH 5
0.5 t
—dh a
-Adh=avdt = =|dt
o.J;l\/29h !A
2 1x10™*
——_140.81-40.5 |= t
oo 08105 ]-=52
t =431 sec.
13. (i)%pvz = (600 x10 x0.6) + (900 x10 x 0.4)
%900 v? =3600 +3600 =7200
v =4m/ sec. 17.
(i) F = (pav)v =pav?
=900x5x10*x(4)*=7.2N
(i)F__ =0
umg=0.01[900x 0.6 x0.5+ 600 x 0.6 x0.5]x10
=45N
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Froax =45 +7.2=52.2N.

m;

(iv) Av, =A,v, 0.5v, =5x10" x4
v, = 4x10°m/sec forboth
5=(0.8)x10° x (0.1)*x

X =6.25cm

Vi =Vi
15x15x8=15x15xH-10%x10x6.25

388
H=10.7 =——0Cm
cm 36

One glass of juice =Vm?3

o

-adh = a,/2gh dt
14Vv/A

—I%z}%dtcm

15v

A
2 ‘/15\/ Va1 @
J2g |V A A A

2 | [1av a
E_ T_O}zxt....(z)
@)/(1)

t V14 12414

127 i5-1a _ Ji5-+1a

r =X
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PHYSICS - Fluid
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R
dF = (pdA.dx)% F =pdA§fxdx
o]

pg R? pgR pgR
F=—=.—dA=—"—dA Pressure = —
R 2 2 2
18. (@)
B
1m/\
1m 4
XY
A 4
Im (1-x)
N

2A
Foe = (1-X)pAg —Tpgz —pAgx

K= PAG

T=2n /mzzn fMZZR\/I
K Apg g
=T =2n‘fi2zZSeC.
T

)

— %SGC.

=1sec.

19.

(pRAbg)gsin 0=p,Axg.(b - g) sin®

2 2 2
E.b =Xb—5 :>5b =bx_x_
9 2 18 2

20.

21.

23.

24.

www.aviral.co.in

x=b/3
@)

cylinder floats so
mg = Buoyancy force

A 3L A L A
Sip, lg=|=.2|dg+|=.2 |2d
(Stoc)o-(5-5)eo+ (55 )0

(i B
X = Vv (time of flight)

- J@H- 4h)% \/%z,/h@H TS

. L
Tt = (Fg —Mg)sin G.E
FB
if 0 is small.4
" L
Thet = E
F; =SLd

—r.i=(d, - dl)SLgeé

o (d, —d,)SLg(3) oL
B mL?2 "2

39(d, —-d;) 6L
o=———rt——" —
d,L 2

o= 3g(d2 — dl)
2d,L

V.=—m/s

fromAV =AV,
(4x10°)(1) = (8x107°)V,
from Bernoulli's

1 1
P, +pgh, +EpVP2 =P, +pgh, +EpVé

=10°x10(2-5) + %x103(1 —%)

= - 30000+375
~.Py P, =— 29625

Mmin = Ttrzf ( “pG B p)
If tilted then its axis should become vertical

Centre of Mass should be lower then Centre
of buoyamcy.
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PHYSICS - Fluid @:

Exercise-1V Level - |
1. (B) 4. (©) _
Applying the Bernoulli's theorem just inside From Bernoulli's theorem,
i - 1
and gutglde the hole_. Take reference line for pgh = = p(V2 - V?)
gravitational potential energy at the bottom 2
of the vessel. 1 5
v
= h==v| 2| -1
on-3vi|[ ] }

20m 1 A 2
l = gh= Evf (A—zj —1|( AV, =AV)
1
2
Let P, is the atmospheric pressure, p the den- N Ay 14 2hg
sity of liquid and v the velocity at which wa- A, A
ter is coming out.
4
2
Pisize + PIN+0=P 0 + > = {D_:J =1+ V2
2

pV _

= P,+pgh=P, + D 8x10°®
° ° 2 = D, = : 1/4 1/4
2gh 1 2x10x0.2
or v =,2gh =+2x10x20 = 20ms™ 1+ 2 " (0.4)?
2. (D) s
p, < p, as denser liquid acquiires lowest posi- =3.6x10"m.
tion of vessel.
p; > p, as ball sinks in liquid 1 and p, < p,as S QY
ball doesn't sinks in liquid 2, so
P < P3=<P,
L
3. ® 2y

poiI < p < pwater ;I A

Oil is the least dense of them so it should
settle at the top with water at the base. Mg =Kx + B
Now the ball is denser than oil but less denser
than water. So, it will sink through oil but will
not sink in water. So it will stay at the oil- Mg AlLg

AL
Mg =KX + 079

water interface. X K 2K

@ l_cAL
- K 2M
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PHYSICS - Fluid

Exercise-1VV

1. (A
From A1V1 = A2V2

L?2gy =nR*\[29(4y)

L% =gR?
L
R =
\2r
2. O

F,

F, - F, = Buoyancy force

F, = F, + Buoyancy force

F, = (Pressure) (Area of Projection)
+ Vpg

F, = pgh(nR?) + vpg

= pg (v+nR*h)

3. (D)

/coin
N S

Initially,
Wein ¥ Woea = VP9

coin block
Vd — Wcoin + Wblock
P9 P9

Finally

Wcoin + Wblock =V,

pcoing plg

pcoin > pl

www.aviral.ac.in
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o

Level - |l

= V<V,
= | decreases and h decreases

@

In portion A

-

_"_
_"_

5

If radius of cylinderis .
Then
Net Buoyancy = Weight of cylinder

TchhApAg + TEI’ZthBg =ar’(th + h, +h;)p.9
h=0.25cm.

Net upward force = extra Buoyancy force.
= nr*hp,g

F nrzhpBg

m  a(h+h, +hy)pe

La==
6
From AV, =A\V,
n(4)? (0.25) = n(1)?V,
V,=4m/sec
Range =V, (Time of flight)

_4 /2Xl.25
100

=2m

at equilibrium position
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PHYSICS - Fluid

4 1(4 _,
=2 1R%.g==|=nR
3 RP:g 2(3n jpg

Froe = Exztra Buoyancy force
F . = TR?Xpg

1 (K
Now f=—,—
2z \m

K = nR?pg

4 4
m = ERRSPSQ = (ERRBJ(gQJ

(=1 [30
— 2z V2R

7. FromAV =AYV, .. (@D

||<—3—>

P0+pgh+%pvf=Po+O+%pV§ ....... )

After solving egn (1) & (2)
you will get the answer.
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Py = pgh +P,

P, =P, +(H+h)pg ....(D
In small element having mass dm.
AdP = (dm)w?x

AdP = Ap.dxm?x

Pa L
I dpP = poazj. xdx
Pg (0]

pw?L?
2

(PA - PB) =

212 2] 2
poL oL

= = H=
Hpg > 29

h
A
A
&>
2r
H

Area of Base of the cylinder = n(2r)? = 4nr?
Area of Hole = n(r)?
Net force is just balanced when height is h,
then

P, = (hlpg)(4nr2) + Py 4nr?

|

T mg = £ n(@Yhg P,ur?

P(,Bnr2 +(h+h,)pg@nr?)
at balancing coudition

P,(4nr?) + (h,pg) (4nr?) + %n(4r2)hg
=P,nr® + P,3nr® + (h + h,)pg(3nr?)

4
4h,pg + gphg = 3hpg + 3h,pg

5
h,pg = ghpg

5h
hl:?
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PHYSICS - Fluid

10.

11.

12.
13.

14.

15.

16.

17.
18.
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P.A=P,(4nr?

|

/[ P anr’hg Pomr?
3

(P, +h,pg)3nr’
At balancing condition

%.4nr2hg = h,pg3nr?

Cylinder will not move up and remains at its
original position

4h
Because at h, > 9 cylinder bend to move
4h .
upward and h, < Y it remains at rest.

From AlVl = A2V2
®)

air from end 1 flows towards end 2. Volume of
the soap bubble at end 1 decreases

Buoyant force is resultant of pressure force gf

liquid.

PIIT) =Py T

P, =P, +pgh T, =T,
P, =P, + pg(H-Y)

Buoyancy force =pVg

- 00 nRT,
P P,

P H-)T"°
T2 — T0|: o +p|g( - )i|
P+pgH

P, =P, +pgH-Y)
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-

For (P)
Force exerted by x on Y.

=R =+N° +f2 =mg

W.D. by friction is +ve so mechanical
energy of the system is decreasing

For (Q)

X is balancing weight of Y and Z.

P.E. is increasing because height is
increasing.

For _(R) _ Mg ng
P.E. is decreasing

Total Mechanical

energy is decreasing.

For (S)

As mass move downwards, M
Fluid move upward so potential energy 9
of x is increase.

Mechanical energy is constant because
Fluid is non-viscous.

For (T)

V = constant so F, = Mg

In this due to viscous force
Mechanical energy is not conserved.

19. (A, B, D)
p Vpeg
A
4 VpAg
)T
NT
Vpeg
B
Vp:eg

Let V be the volume of the sphere

for equilibrium of A

T+ Vp,g=Vpg

T=Vg (p. — pn) e (DD
ForT>0

Pe = Py

(A) is correct.

For equilibrium of B

T+ Vp.g = Vp,g

T=Vg (p; — Py (@)
ForT >0, p,>p. ; (B)is correct.
From (1) & (2) ; 2p. = p, + p,

(D) is correct.
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