PHYSICS

Q.1

Sol.

Q.2

A uniform cylinder of length L and mass M
having cross-sectional area A is suspended, with
its length vertical, from a fixed point by a
massless spring, such that it is half-submerged
in a liquid of density p at equilibrium position.
When the cylinder is given a small downward
push and released it starts oscillating vertically
with a small amplitude. If the force constant of
the spring is k, the frequency of oscillation of
the cylinder is -

1 k*A 1/2 1 k A 1/2
(A) 2—[ "gj (B) —( * pgj
T M 21

2 \V/2 1/2
© 1 k+pgL D) 1 (k+Apg
2n M 2n\  Apg

[B]
F=—{kY +AYpg}=>Ma=-{k+Apg} Y

a=— {k+$pg}v —f= zi JK+ ApgykM
T

Two liquids which,do ™ot react chemically are
placed in_& bent tube a shown in figure. The
heights™of the”liquids above their surface of

sepakation-are —

h,
hy

(A) directly proportional to their densities
(B) inversely proportional to their densities

P2

Sol.

Q3

Sol.

(C) directly proportional to square of their
densities
(D) equal [B]
The pressure at the interface must be same,
calculated via either tube. Since, both tube are
open to the atmosphere, we must have
hip1g = hopag
or hips = hzpz
or hp = constant

1

orhoec =
p

There are two_identical small holes of area of
cross-seCtion,aon the opposite sides of a tank
containing a liquid of density p. The difference
in=height between the holes is h. Tank is resting
on-a smooth horizontal surface. Horizontal force
which will have to be applied on the tank to

keep it in equilibrium is —

Q

(A) ghpa 8) 2
pa
h
(C) 2pagh (D) % [C]
Thrust force

N

|
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Q.4

Sol.

Q5

Sol.

F= Fl — Fz = paV12 — paV22
= pa (2gh1) - pa (2gh)

= 2pag (h1—h2)

=2 pagh

A block of iron is kept at the bottom of a bucket
full of water at 2°C. The water exerts bouyant
force on the block. If the temperature of water
is increased by 1°C the temperature of iron
block also increased by 1°C. The buoyant force
on the block by water.
(A) will increase
(B) will decrease
(C) will not change
(D) may decrease or increase depending on the
values of their coefficient of expansion

[A]
Increasing the temperature of water from 2°C to
3°C increases it's density while decreases the
density of iorn.
Hence the bouyant force increases.

A cylinder of radius R is floating in a liquid as
shown. The work done in submerging the
cylinder completely in the liquid of density=g IS

. R

8
B) — prR2L?
(B) 1g PR

©) SRy Al

) %anZLZg

(©) FhTRLS
At any.submerged length x

Fg = pR?xg - ()
Hf density of cylinder is pc then,
L
pc_3_L_ _»p
o L 3 3

then,

L
W= J-(anzxg—%nRngjdX
L/3

Q.6

Sol.

Q7

Sol.JA}

QS8

Sol.

Q.9

A large tank is filled with water to height H and
there is a small hole at the bottom of tank. If in
time Ti the height of water level decreases to

height H (n>1) and in the same time T rest of
n

water flows out, then the value of n is -

(A) 2 (B)3

(;:3/ 4 (D) 242 [C]
Ty = Ay2gh

%: J2g dt

o JH=Jh=Kt

A 20 cm long capillary tube is dipped in water.
The watef rises up to 15cm. If the entire
arrangementuis-put in a freely falling elevator the
length ‘of water column in the capillary tube will
be

(A) 20 cm (B)4cm

(€) 10cm (D) 18 cm

In condition of weightless, water rises to
the whole of the available length.

A large open tank has two holes in the wall.
One is a square hole of side L at a depth y from
the top and the other is a circular hole of radius
R at a depth 4y from the top. When the tank is
completely filled with water, the quantities of
water flowing out per second from both holes

are the same. The, R is equal to :

(A) L/ 2r
)L (D)L/2n [A]
Velocity of efflux at a depth h is given by v

(B) 2nL

=./2gh. Volume of water flowing out per

second from both the holes are qual.

JoaiVvi = axve

or (L% /2g(y) = nR? /29 (4y)

orR:L

Jon

A block of wood floats in fresh water with two
third of its volume submerged. In oil the block
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Sol.

Q.10

Sol.[B]

Q.11

floats with one fourth of is volume submerged.
The density of oil is -
(A) 2666.7 kg/m®
(C) 1333.3 kg/m?®

(B) 5333.3 kg/m®
(D) 3333.3 kg/m®  [A]

2

Pw § V = ppV
1

Pail o V = ppV

Poil

wlnN
I

pw =

p'l=§p
ol 3 W

= 2% = 26667

Calculate the velocity with which the liquid
gushes out of the 4 cm? outlet, if the liquid
flowing in the tube is water and liquid in U tube
has a specific gravity 12. Velocity of liquid at

point A is +/20.2 m/s -

, A= 4cm?
v=/(202)m/s Ae=6Cm —
A I§ B ||A;=1cm’
o 2cm =
5 em 8m/s

p = 12000 kg/m®
(A)25m/s (B)55m/s (C)8wis, (D) 10
m/s
1 >

15
Pa+ —pva =Pg +£pV
AZpA BZPB

1
Pa—Pg = Ep(sz —Vi)
0.02 £12000 % 10 = < x 1000 (v4 —202)
2

4.8 % vg —20.2 = vg = 5m/s

= Azve = Avi + Ayv
=30=4v,+8

=4 =22 v = % =5.5m/s

The cross sectional area of a horizontal tube
increases along its length linearly as moved in
the direction of flow. The variation of pressure,
as we move along its length in the direction of
flow

Sol.

Q.12

Sol.[C]

Q.13

Sol.

Q.14

(x-direction), can be best represented by the
following graph -

p P
(A) (B) | —
X X
P P
(©) (D) L
X X

[A]
As Av = kj(constant)

also P + % pVv2 + pgh =\k; (constant)

I Y

pP= kz > P A2
A smalhblock of wood of specific gravity 0.5 is
subrerged at a depth of 1.2 m in a vessel filled
Wwith water. The vessel accelerated upward with
arracceleration of a = g/2. Time taken by block
to reach the surface is (g = 10 m/s?) -
(A) 0.6 sec (B) 0.4 sec
(C) 1.2 sec (D) 1sec

Acceleration w.r.t vessel isa = (%} (g +a).

The container is massless. Mass of liquid
initially at t = 0 filled in the container is M.
There is a hole in the container as shown. If
there is no friction between container and
ground, then -

(A) initial acceleration of system is less then g/2
(B) initial acceleration of system is equal to g/2
(C) initial acceleration of system is greater than g/2
(D) system remain at rest [A]
Due to water flowing out from hole a force will

acts on container towards left

A spherical air bubble of radius 2cm is released
30 m below the surface of a pond at 280 K. Its
volume when it reaches the surface, which is at
300 K assuming it is in thermal equilibrium the
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whole time, is V. Ignore the size of the bubble Sol.
compared to other dimensions like 30 m. Then

V is equal to -
(A)1.4x10%m3
(C) 0.7 x10* m?

(B) 2.8 x 10 m?
(D) 4.2 x 104 m®

Force by hydrostatic pressure

=P, x Area = %ngx L2= %ngs

and centre of pressure is at height % .

PV: PV, Q.17 A cylindrical vessel contains a liquid of density
Sol.  [A] - T p upto a height h. The liquid is closed by a
! f piston of mass m and area of cross-section A.
PV T There is a small hole at the bottom of the vessel.
Vi = [#—fJ The speed v with which the liquid egmes-out of
Pr T the hole is —
Pt = Pam
Pi = Pam + pgh
Q.15 A ball of mass 10 kg and density 1 gm/cm?® is
attached to the base of a container having a liquid of
density A
1.1 gm/cm?, with the help of a spring as shown in
the figure. The container is going up with an (A)=y2gh (B) {Z(Qh +%j
acceleration P
2 m/s. If the spring constant of the spring is 200
Pring eonsian o7 e Spring © |2 gh+T9 () J2gh+ ™2 [B]
N/m, the elongation in the spring is — A A
2 m/s? . .
Sol. Applying Bernoulli’s theorem at 1 and 2 :
difference in pressure energy between 1 and 2 =
difference in kinetic energy between 1 and 2
(A)2cm (B)4cm (C)6CTm/ (D)8cm
Sol. [C]
Fb
kx
m(g+a)
mg _ 2
p:V(g +a)=m (g + a) = kx 0fP9h+T—§PV
(L.)W(g+a)—1xV (g+a)=200x
X 6,cm
orv= /29h+2—n£ = {2(gh+%j
p p
Q.16 ) ‘A cubical vessel open from top of side L is
filled with a liquid of density p then the torque . .
of hydrostatic force on a side wall about an axis Q18 A wooden cube just floats inside water when a
passing through one of bottom edges is- 200 g mass is placed on it. When the mass is
pgl* pgL? removed, the cube is 2 cm above the water
(A) 4 (B) 6 level. What is the size of each sides of the cube?
20014 L4 (A)6cm (B) 8cm
(© % (D) % [B] (C) 10 cm (D) 12 cm
Sol. [C]
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Q.19

Sol.

Q.20

Sol.[B]

Q.21

Sol.

Q.22

Let a be the size of each side of the cube. Then,
200xg=(2)x (@) x1xg
a=10cm

A vessel contain oil (d = 0.8 g/cc) over mercury
(d = 13.6 g/cc). A homogeneous sphere floats
with half its volume immersed in mercury and
the other half in oil. The density of the material
of the sphere in g/cc is -

(A)3.3 (B) 6.4

(7.2 (D) 12.8 [C]
For equilibrium, the total upward pull will be

equal to the gravitational force
% x13.6xg+ %x (0.8)g = Vpg

p=7.2glcc

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-

A)1:1 (B)4:9 (C)9:4
By equation of continuity

Avi = Avy = Tcr]_le = TCI’22V2

2 2
_ ﬁ:%z[zj =4
V2 rl 3 9
A tank is filled with watertoya height H. A hole
is punched in onefof the”walls at a depth h
below the watef*surface. Then the distance x

from the foot of the wall at which the stream
strikes the floer is —

A2V Hh (B) J2(H—h)H
V2 J(H—h)h (D) 2h [HT_h) [C]

Using Bernoulli's equation, hpg = 1/2pv?
v = ,/2gh = horizontal speed of water jet from
the hole.

Time of fall = [@ ,X=vt

A cubical sealed vessel with edge L is placed on
a cart, which is moving horizontally with an

(D) 8:2z

Sol.

Q.23

Sol.

Q.24

Sol.

acceleration ‘a’ as shown in figure. The cube is
filled with an ideal fluid having density d. The
gauge pressure at the centre of the cubical vessel

==

[ |
O O

® 7

Ldg
2

Lda
© %

(A)

OS @-2 [l

o P1

P1=Pam
Ldg

P2 = Patm + T

Lda
P3=P+ ——
3 2 2

Ld
" P37Patm: 7 (g+a)

When a loaded boat enters into the sea from a
river, it rises because -

(A) there is more water in the sea than in river
(B) sea water is denser than river

(C) there is difference of temperature

(D) sea is deeper than river [B]
Since the density of sea-water is more than that
of river therefore lesser volume of sea water is
required to be displaced to balance the weight of
the boat.

A beaker containing water is placed on the
platform of a spring balance. The balance reads
1.5 kg. A stone of mass 0.5 kg and density
500 kg/m3 is completely immersed in water
without touching the walls of beaker. Now the
balance reading will be -

(A) 2 kg (B) 1 kg
(C) 2.5 kg (D) 3 kg [C]
R=15g+B
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Q.25

Q.26

Sol.[A]

Q.27

05
=159+ | —> | 1000
J (sooj J

=25¢

A homogenous aluminium ball of volume V is
suspended on a weightless theread from one end
of a homogeneous rod of mass M. Rod is placed
on the edge of a tumbler so that half of the ball
is submerged in water when system is in
equilibrium. The densities of aluminium and
water are paand pw respectively then -

| L=1+ —2 {pAp%N}V
X M
© %=1
© 2 =2 [E]

Liquids A and B are at 302C ‘and»20°C
respectively. When mixed in<qual masses, the
temperature of the mixture iS\found to be 26°C,
The specific heats of A"and Byare in the ratio of-

(A)3:2 (B)1:1
©2:3 (D)4 :3
msa (30-26),= msg (26-20)

= 4sx= 6Sp

.ea XT3

CsgvaA 2

The_force F needed to support the liquid of
density p is —

Q.28

Sol)

Q.29

Tube area = a

%EEEEEEEEEEEEEEEEEEEEEEEE’" Friction less
and massless
F piston area (A)

(A) pa[ha—(H-h)A]
(C) pgHa

(B) p gHA
(B) pg(H-h) A [B]

A pipe ABGD of wpiform cross-section is bent
into three(sections, viz., a horizontal section
AB, a vertical-section BC with C below B, and
a hatizentalsection CD. Liquid flowing through
the\pipe Mas speed v1 and pressure p; in section
AB7=and speed v, and pressure p in section
CD~

(A) Vi=V2, p1=p2
(C)v2> vy, p2>p1

(B) vi= v, p2> p1
(D) v2 > vy, p1=p2

[B]
A B
Vi P]_
W Le P
c o

V1 = v, (equation of continuity)

2 2
Also: aghs 2 =Y2 g P2

2 p 2 p

P, —P; = hpg S Po>Py

Water and gasoline surfaces are open to
atmosphere and at the same elevation. Specific
gravity of gasoline and liquid are 0.6 and 1.6
respectively. The height of liquid is —

plate

Gasoline

liquid
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Q.30

Sol.

Q.31

Sol.

Q.32

(A) Im
(C)1.6 m

(B) 0.6
(D) 1.5m [C]

A uniform rod of length 2.0 m specific gravity
0.5 and mass 2 kg is hinged atone end to the
bottom of a tank of water (specific gravity =
1.0) filled upto a height of 1.0 m as shown in
figure. Taking the case 6 = 0° the force exerted
by the hinge on the rod is : (g = 10 m/s?) —

(A) 10.2 N upwards

(B) 4.2 N downwards

(C) 8.3 N downwards

(D) 6.2 N upwards [C]
Length of rod inside the water = 1.0 sec6 =
secO

A homogenous aluminium ball of volume V is
suspended on a weightless thread from one end
of a homogeneous rod of mass M. Rod is placed
on the edge of a tumbler so that half of the ball
is submerged in water when system is in
equilibrium. The densities of aluminium and
water are paand pw respectively then -

y Z{pA_pﬂV
(B);:l"' M
Yoo
©) ;-1
y _
(D) X =2
[B]

Taking torque,
\Y X+
(VpAg —Epngx = Mg x {y—(Tyﬂ

In hydraulic press radii of connecting pipes ry
and r; are in ratio 1 : 2. In order to lift a heavy

Sol.

Q.33

Sol.

Q. 34

mass M on larger piston, the small piston must
be pressed through a minimum force f equal to —
f

| []

(A) Mg (B) Mg/2

(C) Mg/4 (D) Mgi8 [C]
According to Pascal’s prificiple

f_l _ Al _ r12 _ I

f, A 2 %

A U-tube of cross section A and 2A as shown
contains-liquid of density d. Initially, the liquid
inthe two arms are held with a level difference
h-After being released the levels equalize after
some time. The work done by gravity forces on
the liquid in the process is —

Adgh? Adgh?
A B
(A) 3 (B) >
Adgh? Adgh?
©) 69 (D) g A]
h h
AU=mg|=—=|=mg =
g (2 ej 93
2
- Adng. 1 = Adhg

A given shaped glass tube having uniform area
of cross-section is filled with water and is
mounted on a rotatable shaft as shown in Fig. If
the tube is rotated with a constant angular
velocity o, then -
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€

o
oy
g._._.ﬁ_._._._._._._.
L E 2L
N/

(A) Water level in A will rise and fall in B

(B) Water level in both A and B will rise

(C) Water level in B will rise and will fall in A
(D) Water level remains same in both A and B

2
Sol. [B] Extra force F = moT

& extra pressure

Q.35 A container has a liquid filled upto the height H.
There is a hole at height H/4. The area of hole is
'a’. Density of liquid is p. Torque due to the
efflux coming out about an axis passing through

‘A" and perpendicular to the plane of figure is *=

]
/A/ 7.
pagH? 3pagH
A) P24 B) T2
™ = (B8) ==,
3
(CrgeagH’ (D) pagH? [B]

Q( 36, “A container has a hole at a height of 2m. If the
time taken by the efflux to strike the inclined
plane perpendicularly is 1 sec. Then the height
of liquid level initially is (Take g = 10 m/s?) —

Q.37

Sol

''''''''''' 1M 45°
(A)2m (B)5m
(C)7m (D)3m [C]

Water from a tap emerges vertically,downwards

with an initial speed of 1.0 m/s. The cross-

sectional area of tap is\10~*'m?. Assume that the

pressure is constant throughout and that the

flow is steady,the cross-sectional area of stream

0.15 m belowsthe tap is :

(A) 5:0 %,107 m? (B) 1.0 x 104 m?

(C)5.0 x 10° m? (D) 2.0 x 10> m?
[C]

From conservation of energy

V5 =vZ+2gh (D)

[can also be found by applying Bernouilli’s

theorem between 1 and 2]

From continuity equation

A1 V1= Az V2

A
V2 =(—le1 (2)
Substituting value of v from Eq. (2) in Eq. (1)

2
A—lz.vl2 =vZ+ 2gh
2

2,2

or A :—?1 Vi
vi +2gh

SA= Al Vi

JVZ +2gh
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Q.38

Q.39

Sol.

Vi

a 3
v
h
Q.40
A, Yy
Yv,
Substituting the given values
_ (10*m?)(.0m/s)
Ar =
J@.om/s)? +2(10)(0.15)
As = 5.0 X 10—5 mZ Sol.
A cylinder of radius R is floating in a liquid as
shown. The work done in submerging the cylinder
completely in the liquid of density 'p"is —
R
T I Q41
L !
-——— I__ ! -——— -
zzxgl e
(A) 2 prReL7g (B) - prRelg
9 18
1 2] 2 2 2] 2
(©) 5 PR (OhgPRLg (Al
A sealed tank \OfsJength ¢ and height h,
completely/filled\, with liquid of density p,
moves withy horizontal acceleration a. The
maximurn_difference in pressure between any
twe,points in the liquid is -
(A) \pgh
(B)yp9¢
(C) p(gh +al)
(D) all points in the liquid are at the same 0.42

pressure
[C] P2—P1=xpa; Ps—P2=ypg
Ps—P1=Xxpa+ypg .. Pa— P1=p(gh+al)

_)a

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

(A) 2JHh (B) J2(H—h)H
(©) 2. J(HL-h)h (D) 2h [HT‘h) [C]

Using,Becnoulli's equation, hpg = 1/2pv?
==320h = horizontal speed of water just from
the’hole.

Time of fall = /w , X = vt

A hemispherical portion of radius R is removed
from the bottom of a cylinder of radius R. The
volume of the remaining cylinder is V and its
mass M. It is suspended by a string in a liquid
of density p where it stays vertical. The upper
surface of the cylinder is at a depth h below the
liquid surface. The force on the bottom of the
cylinder by the liquid is —

(A) Mg
(C) Mg + nR?hpg

(B) Mg - Vpg
(D) pg(V +nR%h) [D]

A liquid having area of free surface 'A' has an
orifice at a depth 'h' with an area ‘a' below liquid

surface, then the velocity V of flow through the

A2
(B)+/2gh ‘/m

orifice is -

(A) 2gh
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(C) y2gh /Ai (D) None of these
—-a
Sol. [B]
1 ., _ 1, .
P+EpV +pgh—P+Epv+0 .......... @@

also AV = av

Q.43 Water is flowing in streamline motion through a
tube of varying cross-section, as shown. The
pressure p at points along the axis of the tube is

represented by.
=

®)F

!

(A)

— 0

—X X

(C)i l (D)?

[€]

Q.44 A cube of density 0.5 g/cm? is placed, in-vessel
and a liquid of density 1 g/cms_is, gradually
filled in the vessel at a conStant rate then the
graph representing variation of,normal reaction
of vessel on cube and timenis -

N1 N1t
(A) ® [

N“ NA

(©) - (D) i [B]
—4— >t — t

Sol. Here force of buoyancy will act on cube when

the liquid level rises above it and it will rise up.

Q.45  Atank is filled with water to a height H. A hole
is made in one of the walls at a depth D below

the water surface. The distance x from the foot

Q.46

Q.47

Sol.

of the wall at which the stream of water coming
out of the tank strikes the ground is given by
(A)x=2[D (H - D)]*?

(B) x =2 (gD)*?

(C)x=2[D (H + D)]¥?

(D) None of these [A]

When the system shown in the following figure
is in equilibrium and if. the ar€as of cross-
section of the smaller( pisten and bigger piston

are 'a' and '10a’ then

m M
| | |
[—a—> [—10a—
o Water =]
(Aym=M (BYM=10m
(C) m = 10M (D)M=100m [B]

A small hole is made at the bottom of a
symmetrical jar as shown in figure. A liquid is
filled into the jar upto a certain height. The rate
of descension of liquid is independent of the
level of the liquid in the jar. Then the surface of

the jar is a surface of revolution of the curve —

(A)y = kx* (B)y = kx?
©)y=kx D)y =kx®
[A]

Let y be the height of liquid at some instant.
Then —% = constant (given)

From equation of continuity,
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Q.48

Sol.

Q.49

Sol.

(mx?) [%) = ay2gy (a=areaof hole)

Here, n(_d—?/j aand g are constants

Hence, squaring the equation, we get y = kx*.

0l
:?'775'77'.

W

W

W

The volume of brick is 2.197 litres. The
submerged brick is balanced by a 2.54 kg mass
on the beam scale. The weight of the brick is —

(A) 46 N (B) 50 N
(C)56 N (D) 72N
[A]
-
JFe
~
7
w
T+Fe-W=0

W =T+ Fg=254x9.8+10% x 2.197%10;% x
10
W =46.43 N

Water is flowing through a’ehannel that is 12 m
wide with a speed of 0.75'm/s. The water then
flows into four ‘identical channels that have a
width of 40m. The depth of the water does not
change-as it flows into the four channels. What
is speed\of the water in one of the smaller

changels ?
——a
—\
(A) 0.56 m/s (B) 2.3 m/s
(C) 0.25 m/s (D) 0.75 m/s
[A]

Q.50

Sol.

Av = Avy + Avo + Azva + Asva
Av = 4(A1V1)
12x0.75=4[4 x V]
V= 3 x 0.75
4
=0.75x 0.75
v =0.56 m/s
The figure shows two fish tank, eachshaving
ends of width 1 foot. Tank A is 3 feet long while
tank B is 6 feet long. Both tanks are filled with 1

foot of water.

[e—> /;ft ¢ 6ft N *jift

3ft
Sa = the<magnitude of the force of the water on
the ghdoftank A
Sg = the-magnitude of the force of the water on
the.end of tank B

Ba = the magnitude of the force of the water on
the bottom of tank A

Bg = the magnitude of the force of the water on
the bottom of tank B Using the notation given
above, Which one of the following sets of
equations below is correct for this situation ?
(A) Sa=Sgand Bo=Bg

(B) Sa=2Sgand BA=Bg

(C) 2Sa=Sgand 2Ba=Bg

(D) Sa=Sgand 2Ba=Bg

L) -

1ft
<—ﬂ/fﬂ t:: 6t =:*}1ft

3ft
Sa=(pgh) A Ss = (pgh) (1ft?)
Sa = (pgh) (1ft%) Bs = (pgh) (6ft%)

Ba = pgh (3ft?)

SA=Sg;Bg=2Ba
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PHYSICS

Q.1

Q.2

Q3

Sol.

A conical container of radius R = 1m and height
H = 5m is filled completely with liquid. There is
a hole at the bottom of container of area « x 10~
m? (see figure). Time taken to empty the conical
container (in sec) is Take g =
10 m/s? -

Q.4

T

H

AN

[0200]
A horizontal pipeline carries water in a streamline
flow. At a point along the pipe, where the cross-
sectional area is 10 cm?, the water velocity is 1 m/s
and the pressure is 4000 Pa. The pressure of water
at another point where the cross-sectional area is
5 cm?, is..... Pa. (Density of water = 10% kg. m™9).

[2500]

A large tank is filled with water (density = 10%g/n).
A small hole is made at a depth 10 m below
water surface. The range of water issuing.out of
the hole is R on ground. What extra“pressure
(in atm) must be applied on the water surface so
that the range becomes 2R :

(take 1 atm = 10° Pa and g = 20 m/s?)

[3 atmj Q5

Range will become twice of velocity of efflux
becomes twice. Now as,

v=,/2gh

Therefore, h should become 4 times or 40 m
Thus, an extra pressure equivalent to 30 m of
water should be applied.

1 atm=0.76 x 13.6 m of water

=10.336 m of water

Sol.

30 m of water = 3.0 atm

Sol:

A mercury pallet is trapped in a tube as shown
in figure. The tube is slowly heated to expel all
mercury inside it (Isothermal condition). Heat
given to the tube in 102 J is : (prg = 13.6 gm/cc,
Atmospheric pressure = 10° Pa, cross—section
area of tube = 2 cm?)

10 cm
R
10 cm
ﬁ\%
ot
!

&

_/

Wias = — {Wgravity + Wexternalpressure}
=mg/ + Po/A [m = mass of Hg pallet]
=2.1361J
s AQ = AW
=2.136J

A ball is immersed in water kept in container
and released. At the same time container is
direction with

accelerated in  horizontal

acceleration, ~/44 m/s?. Acceleration of ball
w.r.t. container (in m/s?) is (specific gravity of
ball = 12/17, g = 10m/s?) -

[5]

1
a= (——l} Qeff
p
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Q.6

Sol.

Q.7

Sol.

Q8

= ﬂ_ .12 = 5m/s?
12

Assertion : When a soda-water bottle falls
freely from a height 'h', the gas bubble rise in
bottle from bottom.

Reason : Air is lighter than water.

[D]
A : False, R: True
Upthurst will be zero.

A solid uniform ball of volume V floats on the

interface of two immiscible liquids. The specific
gravity of the upper liquid is Py and of the

lower one P, whilst the specific gravity of the
ball is
Po=Ps

The fraction of the volume of the ball will be in
the lower liquid is n. What is value of n ?

[0001]
(Vu + Vﬂ)pb = Vu pu + V/pf .......... (1)

from (1) and (2)

v =y PePb
Pr =Py

V= v(uj

Pr—=Puy
If pp = p¢ then
Vi=0,V2=V
An ideal fluid is flowing in two pipes of same
cross-sectiopal pipes area. Both the pipes are
connected with two vertical tubes, of length h;
and, h, as shown in figure. The flow is stream
line in both pipes. If velocity of fluid at A, B,
and C are 2 m/s, 4 m/s and 4m/s respectively, the
velocity of fluid at D (in m/s) is -

Sol.

Q.9

Sol.

Q.10

(2]

Equation of continuity = va #Vg = Vc'*+ Vp

= Vp =2m/s
A cylindrical tank havingwarea of cross section
A = 0.5 m? is filled.with two liquids of density
p1 900 kgm= and p, = 600 kg m=, to a height
h = 60 cm each as shown. A small hole is made
in right wvertical wall at a height y = 20 cm from
the bottom:then the velocity of efflux from hole
in‘m/siis (g = 10 m/s?)

h| =Pz

[4]

To measure the flow rate in a gas pipeline a
narrowing is made in it and the pressure
difference between the wide and the narrow
parts of the pipe is measured. Find the gas flow
rate, if its density is 1.4 kg/m?, the diameter of
the pipe is 50 mm, the diameter of the
narrowing is 30 mm and the pressure difference
is 18 cm of water. The compressibility of the
gas is to be neglected.

2 4
Sol.[0001] AP = % (D 1) = pogh

@
where D and d are the diameters of the pipeline

and of the narrowing.

Flow rate = pSV = %anD 2
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