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]
FLUID

[ EXERCISE - | I

SINGLE CORRECT ]

i. B
Pressure = hpg
a=g/3
geff= g- 9/3 = 29/3

0.15x1000x2x10
=P= 3

eff.

P = 1KPa
2. D

Force is same pressure is different
3. A

F=mg

F=10N
4. D

20 cmf 2120 em

60 p,g=h pg

60 cmf--:

v

So, volume = Ah
=1x35=35¢cm3

5. B
Take area of projection from left

2pgrh?  3pg(R?

2 2
3
=,=R
-1
6. D
O(zero) all the forces passes through O
.. ho torque.
7. B
hpg=2P
4h 8P [AfterloweringP due
5 P9= g toliquid.

+ P (Atmospheric pressure)

«—x—>

PA=PB
=>5x4xg+xx1xg
=(40-x)x1xg
=>x=10

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

hy/h, =2
9. B
- -
tE
E P -
s
vl
BK
pXxg/2 + 2(2h-x)g/2 = P.-P,
P, = (h-X)pg
P, =hpg + 2pxg
pXg/2 + 2p(2h-x)g/2 = hpg + 2pxg-hpg + Xpg
4ph 2
pTg - % = 2pxg + pxg/2
2phg - pxg = 5Pxg/2
_4h
=>X = 7
11.B
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-
a
g
a+gsina
tano = —g oS a

3 gcosa

12.C
Pw
U
- - -
T T ]
T PO
dx
X
dP . A =pAdx. wX
[dp = | po?*xdx
22
pw/ 3/pg
AP= ——=—7=
2 2
_ 129
Vo
13.B
~~~~~~~ o
Tl
Ia—x

(a-x)az + % X a2 =§a3

X 2
(a-x) + 5= 32

::::::: 3/2

15.
16.

17.

o

I
WwIN

Q

Total buoyancy

= Total Gravitation
=>13x1xg+1xx 1p
=13x0.6xg+131.15x%xg
1+x=0.6+1.15
x=0.75m

L 1-x=25cm.

At equilibrium position
(abc) (dp)g = (bc) hpg
After displacing slightly x,
extra buoyancy force.
Pree = ((bC)X)Pg

xbcpg  xg g
abcdp ~ ad

a=
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19.

20.

21.

mg =A.2Lx 0.75x g
T+ Axg =A.2L x 0.75¢
T=Ag[1.5L-x]

X
A xg cosb (ﬂ ——j =T coso /

2

X
x(f—ij:ﬂ[l.SL—x] X =1/
B
v v
45 e) - g
m,vC\ B,M F 2m,v
v >
P2 TN
< d >
r“rgg 2Fr'1g
(3M + m)g = pvg
Torque balance about B
/
mg (d-/) + pvgi
_ d(vp-2M)
=2mgl+ — (d 1) = —Z(pv ~3M)
B
p,V =p,2V
ml = m2

m,g =0.92Vg =m,g - xVg
x =1.8gm/cm?3
C

25.

26.

27.

D
Y
N~
IL\Z
A ------------------------------------
N
v
3
dAL+d, AL = > LAd
3d
d1+d2=?
3d
.'.d1>T
B
W-vx1lxg=W,

W-vxxxg=W,

=W - (W=-W,) xx=W,
W - W,

X= w-w,

A

2m

mg(x+2)=vx1lxgxx
v0.8g(x+2)=vx1xgxx
0.8x+1.6=x

0.2x=1.6

Xx=28

B

(WD.)__ + (W.D.), = AK
“mg (F+h) + (F.3h = 1/2 mv2
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4 4 5
= -3 aPp(H+h)g+ (E“r jcgh=0
- pgH - pgH + ogh =0
gh (o - p) = pgH
H=(Z-1)h
P
28. A
2T
ﬁ + mg =vp,g
T mg T
29.C
.. Volume where metal is present
- 28 =1.256 x 103
~ 7800

Buoyancy =vpg=1.5¢
=v x 1000 =1.5
v=1.5x1073

fraction of volume =

1.5x1073-1.256x1073

X
1.5x1073 100
=16%
30. A
o X i1t(R3—r3)g=1 X i1rR3g
3 3
1/3 . v .
R _ c Completely inmersed means buoyancy is 1 kg
r  lo-1 upwards on stone & 1 kg downwards on water.
31.B 34.B
—g+a Initially
9 = 9 _ W___ =W __ = Buoyancy
= t + mgeﬁ, = FB V metal ice V _ V
T = Vd(g + a) - Vp (g+a) metal pmg + ice piceg - dpﬂg
= v[(g + a) (d-p)] V- Vetal P . V. ePice
0.05 i P P
’ finally volume displaced
V=V_+V, (Fromice)
m Vit .
320 0.1m =V + o, =V_+ p, < Pprevious
35.B
0.1 )
T =h/3 X
i A l
' 1.2 0.8 0.7
1 1 ,h ~
e hp.g =§n(r/3) 3 (0.8)g 08
A
p = % AreaAO<)
< 27
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P,(1.2x0.7xg+0.8x1.2g) 39.B
0.8 xA,(x+1.2+0.8)g= P,.P,
x+1.2+0.8=0.84+0.96
x =0.25cm
36.B
AMMNM__— A4
K¢
Kx = 3
¢
qt ~PAY
AP = F_, . 1lsec. = 2pAv?cos60°
v /"_\ 1
~—_ | = 1000x6x104x(12) x Ex 2
\‘/’pg = 86.4 Nt.
V= A/ 40. A
Alpg KL _
Now 3 3 = Alp A,
K = 2pAg Vv,
37.C A B
T.A A1
Vv,
h
| Now
X 1 1.,
l pgh+EpV21+PA =pgh+EV2p+PB
‘B GP.=0
AV, _AV
W= {Kp +Usf—Ka +Up} as Afv °
-Vpx=0+0-0-Vp'g(x +h) 41. C
pgx = p'gx +p'gh
— p'h T
T op-p' )
38.A
el D
e T D ] NN
ARANRS
\\\\\\
v _ N R
) X i dm dh
—  =pA— =pa.v -
Apg = £ pv2 gt PPgr ~ P%Y-pay2gh
§ dh
v = [2Dg = 4000 el 1x2-0.5,2gh
2(H-D dh
X = (g )=2 D(H - D) fOI’t=ooE=0

=2 =0.5 2gh
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=h=0.8
42. D

Initial
1

[ 2
apg = 5 pV
V, = y2ga

f a V
Now V «/5 i‘/i
43. B

Alvl = AZVZ

0.02 x2=0.01 xV,
V, = 4 m/sec.

1 1
P1+EpVi =P2+EpV§

4><104+%><1000><22

=P2+l><1000><42

2
P,=3.4 x 10*N/m?
44. C
From A V,

Where V, L to area

R

V cos 60° :

=2

ratio =

V cos60°
45. B

J2x20x1072 x 10
=2 m/sec.

46. C

47.

48.

49,

50.

|__»\olume decrease in
/ dt time = Adh
A
t dh
T t+dt
h
l a | ~/2gh

N Volume course out in
dt time = avdt

Volume decrease = Volume outlet

Adh = a ,2gh dt

H/ t

-dh _ a/2gh J“& o[
dt - A 4 J29h T 1A
t, = {—\/Eh/ﬁ}

n
- H
Similarly t, = N

H

2t1=t222\/% = JH
n=4
B
D
A1V1=A2V2

(1 x 109)2 x 3

! —2f

- 100 X x 0.05x10 XV,
4

=V, = 48 m/sec.

A

From Bernoulli’s eq.

1
P + = p V2 + pgh = constant

2
&AV, = AV
ALvtpL ™
D

at = a.2g

I%:%Idt
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-1 %dh a3 . pagh
R L Y T acceleration.=
= g J h AJ. pNaH
H - g/N
1 4 5 54. A
=__Zg E[O_ 1= Kt FromAPVP=AQVQ
Vo Ag  m(2x107%)?
te JH Ve = A = 12102
) _ V, =4V
Inlet = outlet 55, BP Q
odt = Av dt
=10=10"*,2gh
1
| 50 cm’/sec =h= 29
h=0.051m
20 56. C
dh
t
v h A IZQ(ZH—X)
m ¢ ....... .
X
adt = a,2gh dt 77T ITITTITTTITITITITITITIT777.
(1,2 H
h= 2ga?
V] v
H - _ (100) = N
2 x(1000)1)
- e 2(H+x)
52. D = ¥29(2H-x) g
mv
—_— dR
formax. —— =
dx
mv I 57.D
Force exerted by the water on the corner
. , 2h,
= change in momentum in 1 sec R = 29(H-h;) ?
= J2 mv
= 2oVt _ 29 -hy) [ 22
53. C Na 9
e (H-h)h, =(H-h,)h,
A H= h1+ h2
H
a For max. range = 5
H 58.D
T 2H
H/2 R = y29x10 g e (1)
1
Now pgh + P + P.= P + EpV2
Force = pa (J2gh/2f
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=V2=

=R’ =,/(2910) + (—E)\/i .....

62.

= 4.9 lit/min.
A
Change in momentum is/sec.

J2 pAV2 = 565.7 N.

63.B
pAV2=1000 x 2 x 104 x (10)2
From (1) & (2) P, = 3 atm. = 20N
59. B 64. D
v, = 42gh/2 =4/gh
T for v,
h 1
X 20x pgh + 2pg§ =3 2p.v2
l > Tt 2gh =v?
T = ,/2gh
h 65. C
l AV, =AV,
102 x2=0.5%x102x V2
< R V, =4 m/sec.
1
2h 2 P.+ 5 pVi=P,+ 5 pV3
R = V29X |— X = R% 2 P 2 P
g 4h 1
60. B 8000 + 3 1000 x 22
10 Kg
1
x =PB+51000><42
m— s O R 11 P, = 2000 Pa
66. C
Energy required in one second is the power
101=A.V.
= 101t=102 xV
=V =10 m/sec.
Py + Py T DP9 =P, +EPV2 mgh+% mVZ =P
61. B Here m = mass in one second
FromA,V, =A)V, 1
(1)(\/)(1)\/ P=pAVgh+2pAV3
r2002 P = pAV[10 x 10 + 50]
ﬁ 1 7 : 15 Kwatt
= - — N
Va2 68. A
V, =2V
Now, _2 (d i 2gH.
V2= V24 2gh nmg =75 priz) -9
10
— - 2uM
4Vv2=\V2+ 2(10)[10()) d= u
npH
2 69. C
vV, = 3 70. B
) 71.D
IEow volumetric rate of flow 72.D
=AV, 73. D
_1x10™* 6042 74. A
4 ~—3 /_ 75' A
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