THERMAL EXPANSION OF LIQUIDS

SYNOPSIS

INTRODUCTION:

Liquids do not have a shape of their own. They
assume the shape of the container.

Linear and superficial expansions have no mean-
ing for liquids.

As liquids possess definite volume, they experi-
ence volume expansion only.

COEFFICIENT OF REAL EXPANSION(y, ):

® The actual expansion of the liquid is called real or

absolute expansion of liquid.

The real expansion of liquid depends on

a) Initial volume of liquid

b) Rise in temperature

¢) Nature of liquid

The real increase in volume per unit original vol-
ume per 1°C rise in temperature is called coeffi-

cient of real expansion
V, -V
7r = }/rea/ = —2—L 0
Vl (tz - tl)

=V, =Vl+y,(A1)]

% Change in volume of liquid =y, (¢, —#,) x100.

COEFFICIENT OF APPARENT EXPANSION(y, ):

When a liquid is heated both liquid and its con-
tainer expand. Though the expansion of the liquid
is many times more than that of solid container, still
the observed expansion of liquid is less than the
actual expansion it had.

The expansion of liquid relative to the container is
called visible or apparent expansion.

The apparent expansion of liquid depends on

a) Initial volume of liquid.

b) Rise in temperature.

¢) Nature of liquid.

d) Nature of material of container.

The apparent increase in volume per unit original

volume per 1°C rise in temperature is called co-
efficient of apparent expansion of liquid.

0

,-n
ACD
= V,=Vll+y,,(A)]
RELATION BETWEEN 5 AND y, :

app —

Va =

The coefficient of real expansion of a liquid is equal

to the sum of coefficient of apparent expansion of
the liquid and coefficient of volume expansion of
the vessel.

7r = j/app + 7vexsel=yapp + 3avessel
Ify, > 7, ... thelevel of liquid in the vessel rises.

Ify,
mains stationary.

= 7 wset » the level of liquid in the vessel re-

I 7 ,0i <7 vesser» the level of liquid in the vessel will
fall.

Ifthe same liquid is heated in two vessels X and Y
theny =y, +3a = yay+3 a,

~7y =3, ~a,)
Herey, Yoy denote coefficients of apparent expan-

37{1}(

sionin vessels X and Y.

o and o are coefficients of linear expansion of
vessels X and Y.

VARIATION OF DENSITY OF LIQUID WITH
TEMPERATURE:

The density of a liquid decreases with increase in
temperature. For calculating the change in density
the coefticient of real expansion of the liquid is to
be considered.

d,=d(1+yt) ord =d(1-yt)
where,d, = density of liquid at 0°C

d = density of liquid at t’C
v, = Coefficient of real expansion of liquid

Ifd, and d, are the densities of liquid at tempera-
tures t, andt
d, d [1+y(t -t)]

Ifd, and d, are densities of liquid at (° and

t d _dr
tcthen}/r ( )7/ra L;XZ
t 0
° If d, and d, are densities of liquid at ,°c and
d - d —d,
t,'C ,then 7= dt, —dt 7. dt, —d,t,
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The temperature at which the density of liquid is

j e

The temperature at which the density becomes x%
100—x

X7,

The temperature at which the density of liquid is
X — lj OC

e
DETERMINATION OFy,  OFA LIQUID:

X

x% less than that at 0°C is ((l 00—x)y

of'the density at (°¢ is (

1
. times of its density at 0°C is (

From specific gravity bottle method, the coeffcient
of apparent expansion of liquid is

mass of the expelled liquid

Y = Mass of the remaining liquid x temp diff

m, —m, /0

= Vap =
i m,(t, — 1))

where, m, = mass of liquid before heating

m,=mass of liquid after heating

¢,= initial temperature of liquid

t, = final temperature of liquid

_ (w, —ws)
(wy —w))(t, = 1)

w, = Weight of the empty specific gravity bottle

e

Y app

w,= Weight of the specific gravity bottle filled
with liquid att ’C.
w,=Weight of the Specific gravity bottle filled
with liquid at t,°C.
If mass of the liquid expelled is equal to 1/x th of
the remaining mass, then
1
Cx(t,—1)
If mass of the liquid expelled is 1/x th of the initial

1
mass, then 7« = -t -1,

Va

VOLUME OF UNOCCUPIED SPACE
REMAINS SAMEAT ALLTEMPERATURES:

* When a liquid is taken in a container and heated,

the unoccupied volume over the liquid remains con-
stant at all temperatures if

Vov.=V, 7

where V _and V, are the volumes of the container
and the liquid respectively.

y.,And y, are the coefficient of volume expan-

sion of container and coefficient of real expansion
of'the liquid.

The coefficient of real expansion of mercury is seven

times that of glass approximately. Therefore for
the unoccupied volume over liquid in a glass ves-
sel to remain constant at all temperatures is

v, 1

v, 7

c

VOLUME OF LIQUID EXPELLED:

A container of volume ¥, attemperature ¢,’C is
completely filled with a liquid. Ifthe container is

heated to tzo C, then volume of liquid overflown

s AV, =), -V, =, =y V., - 1)
APPARENT WEIGHT OF A SOLID IMMERSED
IN LIQUID:

i When a body is immersed in a liquid its weight

decreases.

The apparent weight of the body, W=V(d-s) g.
d= density of solid

s=density of liquid

V=volume of solid .

where

When temperature is increased, density of the lig-

uid decreases more than that of solid. Hence ap-
parent weight of solid immersed in liquid increases.

CONCEPTUAL QUESTIONS
1. Expansion of liquids on heating is different from
that solids, since the expansion of liquids is
1) much more than solids because molecular spac-
ing in them is less
2) much more than solids because molecular spac-
ing in them is more
3) much less than solids because molecular spac-
ing in them is more.
4) much less than solids because molecular spac-
ing in them is less
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2. Ifthe temperature rise is measured in Fahrenheit || 12. A metal ball immersed in alcohol weights W, at
scale instead of the centigrade scale, the numerical 0°Cand W, at 50° C Assuring that the density of
value ofco—efﬁment of real expansion of liquid is the metal is large compared to that of alcohol then.
1. remains same 2. decreased
3.increased LW, =W, 2W>W,

4. depends upon the nature of the liquid W<V, 4. W, 2W,

3. Real expansion of liquid is 13.  Ablock of wood is floating on water at 20°C with
1. Independent on expansion of the vessel. certain volume x above the water level. The
g- ]I)zpendznt (t)n eXPf[lSSiOIt{ glf dll'e ye;sel. temperature of water is slowly increased the volume x.

. Independent on nature of the liquid. .
4. Depends on both nature of the liquid and vessel. ; ' ;IeerrEZ?r?:;me 2. decreases

4. Aliquid with co-efficient of real volume expansion ’ )

(y) 1s filled in container of material having co-effi- 4. first decreases apd th§n INcreases. .
cient of linear expansion ( o). If liquid over flows || 14 A small stone is inside a ice block which floats in
on heating. water. When the ice fully melts the level water
1.y=3a 2. v>3a 1. increases 2. decreases

3. y<Ba 4. y=a 3. dose not change

5. Onheatinga liquid of co-efficient of real expansion 4. first decreases ind then increases
a.ina container having coefficient of linear expan- 15. Waterin closed rectangular tube with left arm ver-
sion 2 . The level of liquid in the container will tically place@ aboye the are laml? 1 he?ted )

3 1. Water will begin to circulate in anticlockwise
1.rise 2. fall direction.
3. remain 4.over flows 2. Water will begin to circulate in clockwise di-

6.  Alongcylindrical vessel of volume V and co- ' ] g
efficient of linear expansion o contains a liquid. rection. _

The level of liquid has not changed on heating. The 3. Water will not circulate but heats up

co-efficient of real expansion of the liquid is. 4. Water will oscillate in clockwise and anticlock
V—a V+a 1% wise directions.

1. v 2. V 3.. V_a 4. 30 16. The apparent coefficient of expansion of a liquid

7. Theliquid whose co-efficient of real expansion is depends upon
equal to 1.5 times the co-efficient of areal and 1. The nature of the liquid
heated then the level of the liquid taken in the 2. The nature of the vessel in which it is heated
goat?‘lner 5 Fall 3. Both (1)and (2)  4.None ofthe above

.Rises . Falls
3. Remains same 4. Firstrises and then falls

8. Byincreasing the temperature of a liquid its KEY
1. Volume and density decreases 01.2 02.2. 03.1 04.2 05.3
2. volume and density increases 064 07.3 08.3 09.1 10. 4
3. volume increases and den51_ty Qecreases 1.1 12.3 13.2 14.2 15.2
4. volume decreases and density increases 163

9.  Density of liquid at any temperature ‘t’is given by ’

d_d, [ 1-yt]. This equation applies to LEVEL -1

1. all liquids 2) only water 1. Theliquid with co-efficient of real expansion of
3)no 1iqu@d 27x10% /° C is heated in a vessel with the co-
4) all liquids except mercury o efficient of linear expansion 9x10¢/°C: The level

10.  Co-efficient of apparent expansion of a liquid can ofthe liquid
be experimentally determined by using .

1) Pyknometer 2) Specific gravity bottle 1. Rises ) 2. F?HS _
2) Weight thermometer 4) all the above 3. Remains same 4. First falls then rises

11. A metal ball suspended from the hook of a spring || 2. The co- efficient of real expansion y, of a liquid is
balance is kept immersed in a liquid other than 5 times the co-efficient of linear expansion of the
water. On increasing the‘temperature of this lig- material of the container in which the liquid is
llnd’ the reading in the spring balance. present. The ratio of the co-efficient of apparent

) increases 2) decreases . . g
3) remains same expansion and real expansion of the liquid is
4) may increases or decreases. 1. 5:2 2.1:5 3.25 4. 5:1
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3. The co-efficient of real expansion of liquidis y, || 12. A weight thermometer contains 52 gms of a liquid
and the co-efficient of apparent expansions of the at 10°C. When itis heated to 110°C, 2 gm of the
liquidisy, The co-efficient of cubical expansion liquid is expelled. The co-efficient of real expan-
ofthe vesselisy Ify :y, =4:1 theny :vyis sion of the liquid is [a of glass is 9x107/°C]
1.3;1 2.1:3 3. 4:1 4.1:4 1.27x10%/°C 2. 427x10%/°C

4.  The co-efficient of real expansion of a liquid is 3.373x10%/°C 4.0
7x10%/° C. The co efficient of linear expansion of || 13. A specific gravity bottle contains liquid of masses
the vessel is 1x10*/°C. The co-efficient of ap- 21 gms and 20 gms at 50°C and 100°C respec-
parent expansion of the liquid is tively. The coefficient of apparent expansion of
1. 7x10#/°C. 2. 6x10°/°C. liquid is
3.67x103/°C. 4. 73x103/°C. 1. 10x10%/°C 2.104/°C

5. Theco-efficient of apparent expansion of a liquid 3.105/°C 4.10%/°C
is30x10°/°C. Itiskeptin a vessel whose co-effi- || 14, A weight thermometer contains 51 gms of mer-
cient of superficial expansion is 1.8x107/°C. The cury at 20°C and 50 gms of mercury at 100°C.
co-efficient of real expansion of the liquid is The coefficient of apparent expansion of mercury
1.22x10%/°C. 2. 5.7x10%/°C. in glass vessel is
4. 1x10*/°C. 4. 2.2x10°/°C. 1.25x10°/9C 2. 2.5x10%/°C

6.  Theco-efficient of linear expansion of glass is 8x10° 3 2x10%/ °C 4. 4x104/°C
FC apd the co-efficient of real expansion of mer- || 5 5 specific gravity bottle contains 510 gms of lig-
cury is 180x10¢/°C. The co-efficient of apparent uid at 0° C. When heated to 100°C it is found
?‘g%ii?ggforgémury ng.lii ZT;SS}OE ‘;hat 10 g:ns of 11qp1d o;‘/?ﬂo.\évg The coefficient of
3.18x10/°C. 4.156x10/°C. PPATEmt expansion ot 1ques .

7. Foraliquid, when heated in a vessel it is found 1.20x10° /°C 2.0.2x107 /C

3.20x10*/°C 4.200x10*/°C
that 7, = 6 7, The co-efficient of linear expan- || 16 Aoneliter flask contains some mercury. Itis found
) 7 i that at different temperatures the volume of air in-
sion of the vessel is side the flask remain same. The volume of mer-
1 Ve ) Ve 3 Y 4 Ve cury taken in the flask is (Co-efficient of linear ex-
" 21 T 11 " 12 14 pansion of glass is 9x10%/°C and coefficient of

8.  The density of a liquid at 100°C is 8.0 gm/cm? volume expansion of Hg is 1.8x10%/°C).
and at 0°C is 8.4 gm/cm?, the coefficient of cubi- 1.150ml  2.750ml 3. 1000 ml.4. 700 ml
cal expansion of the liquid is KEY
1. 10* /°C! 2. 5x10*/ °C!

2 8x104 0C-! 4 4x10%/ OC 01.3 02.3 03.2 04.3 05.3

9.  The coefficient of real expansion of a liquid is 06.4  07.1 08.2 09.1 10.4
0.2x10%/°C if s density at 0°C is 10 gm/c.c. Then 1.3 122 1.1 141 151
its density at 100°C is 6.1
1.9.8gm/c.c. 2. 980 gm/c.c. LEVEL-II
3.0.98 gm/c.c. 4. 10.2 gm/c.c. ~ || 1. Avessel s half filled with a liquid at 0°C. When

10. A specific gravity bottle can hold 101 gm of a lig- then vessel is heated to 100°C the liquid occupies
uidat0°C and 100 gmat 100°C. The co-efficient 3/4 volume of the vessel. Coefficient of apparent
of apparent expansion of the liquid is . . PP
1. 1x103/°C 2 1x10% C expansion of the liquid is
3. 1x10% /°C 4. 1x10%/°C 1.0.57C 2. 0.05°C

11. A specific gravity bottle contains 51 gm at 20°C. 3. 0'00§/OC ) 4. 0.0005/°C )
When it is heated to 100°C one gram of the liquid 2. Theratio of co-efficients of apparent expansions
over flows. The co-efficient of apparent expan- of'the same liquid in two different vessels is 1:2. If
sion of the liquid is a, and a, are the coefficient of linear expansions
1. 4x105 /°C 2. 25%x10%/°C then coeffcient of real expansion of the liquid is
3.25x10%/°C 4. 8x10° /°C 1. 20, -a, 2. 3o, -4a,

3. a,-2a, 4. 60, -3a,
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3. Theratio of coefficient of apparent expansions ofa || 11. The coefficient of apparent expansion of mercury in
liquid in the containers Aand Bis 1:2. If 18x10¢/ 1,
9C and 12x10/°C are the co-efficients of linear glass is 6100 /" C . A glass bulb at 0°C is com-
expansions of the containers A and B respectively, letelv filled with mercury. The mass of mercu
then the coefficient of real expansion of the liquid is p Y .ry. i
1.24x10%/°C 2 6x10°/°C 18 260 g. The glass bulb is heated to 1(0° C . mass
3.72x10%/°C 4.30x10/°C ofthe mercury over flown will be.
4.  The co-efficient of apparent expansion of a liquid 1 1 1
in a vessel A is 18x10/°C- The difference in the 1. P gm 2. ng 3. 3 gm  4.4gm
coefficients of linear expansions of A and Bis 12. When 52 gm of aliquid in a vessel is heated from
1. 1x107/°C 2. 1x10°C 0°C to 100°C, 2gm of liquid is expelled. If 104
3.1x10°/°C 4. 1x10%/°C gm of liquid is taken in a vessel made of same
5. The sum and difference of the coefficient of real material, the mass of the hqu1d expelled on heating
and apparent expansion of a liquid are in the ratio from 0°C to 100°C is
2:1. Theratio of the coefficient of real expansion 1. 4gms 2. 3gms 3. 8gms 4.1gms
and apparent expansion must be 13. Theloss in weight of a solid when immersed in a
1. 1:1 2.2:3 3.3:1 4.6:5 liquid at 0°C is w,and at t C is “W’. If cubical
6.  Ifcoefficient of real expansion of a liquid is coefficient of expansion of the solid and the liquid
o o are y, and y, then W=
5500 /C. The temperature at which its density is
, , L W1+ (ro=pt] 2. W[1=(r, = 7)]
1% less than density at 0°C is
1. 55.5°C 2.100°C 3. 99°C 4. 1°C 3w [(7/ _y )t] 4 Wyt
7. Aboatis floating in water at 0° C such that 97% ' oL YTV
of the volume of the boat is submerged in water. || 14. A vessel of volume 1 liter is filled with a liquid whose
The temperature at which the boat will just com- coefficient of volume expansion is 20 times as that
pletely sink in water is ofthe vessel. Atall temperatures if volume of air
1. 10°C 2.100°C 3. 60°C 4. 50°C above the liquid is constant the volume of that
8.  Asolid floats in a liquid at 20°C with 75% of it empty space is
immersed in a liquid. When the liquid is heated to 1. 950c.c 2. 50 c.c.
100°C the same body floats with 80% of it im- 3. 1000 c.c. 4.500 c.c.
mers.ed in the l¥qu'1 d'. The coefficient of real ex- 15. A vessel contains a liquid filled upto L th of its
pansion of the liquid is 10
1. 8x104/°C 2. 8.33x10%/°C volume. Another vessel contains same liquid upto
3.8.33x10°/°C 4. 8x105/°C 1
9.  Abody is floating in water at 4°C such that 0.98 ] th ofits volume. Inboth cases volume of empty
ofits total volume is immersed in water. If the space remains constant at all temperatures. Then
coefficient of real expansion of water is the ratio of the coefficients of the cubical expan-
3.3x10*/°C. The temperature at which the body sion of the two vessels is
gets immersed completely is 1. 2:5 2.5:2 3. 4:5 4. 5:4
1.32.8°C 2. 28.4°C HINTS
3. 65.8°C 4.72.4°C AV
10. A specific gravity bottle contains m grams of lig- || 1. Vapp = Vit —1)
uid of apparent expansion y, at 0°C. Wheniitis e
heated to t° C the mass of liquid expelled is AV = 3 v v - v
I+y,t V,m v mt y mt 4 2 2
1. Vomt 2. 1471 3. 1471 4. -y 1 2.y, =x+3q
v, =2x+3a,
Solvey,
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4.y =y, +3a v, =y, ,+3a, 4. When ablock of iron floats in mercury at 0° C, a
' i ' i fraction k, of its volume is submerged, while at
find(e, ~ ;) the temperature 60°C, a fraction k, is seen to be
5. usecompodendo and dividendo method submerged. If the coefficient of volume expansion
d, : of iron is y, and that of mercury is Vig, then the
6. d 7t ratio k /k,can be expressed as
t
97 1+60y,, 1-60y,,
7. weightofbody= 10V, 008 L 14607, 2 1460y,
= VdLiquidxatO[g 3 1 + 607/F€ 4 1 + 60}/Hg
97 4, "1-60y,, " 1+60y,,
100 d. =71 5. Asphere of mass 266.5g and diameter 7 cm floats
0 . . . . .
9. Weight of the body=0.98Vd g=Vd g on the surface of a liquid. When the liquid is
' ' M b heated to 35° C, the sphere sinks in the liquid. If
i _ [+, (t—4)] the density of liquid at 0° Cis 1.527 gcm™. The
d, coefficient of real expansion of liquid is
¥ 1. 8.48x10*(°C)"! 2. 7.88x10*(°C)"!
10.  Vap = (m—x)t 3. 6.48x10*(°C)"! 4. 5.48x104(°C)!
6.  Apiece of metal floats on mercury. The coeffi-
KEY cients of volume expansion of the metal and mer-
02.4 03.3 04.4 05.3 curyare y, and y, respectively. If the temperature
. 07.2 08.2 09.3 10.3 of both mercury and metal are increased by an
11.4 12.1 13.1 14.1 amount Az, the fraction of the volume of the metal
LEVEL -3 submerged in mercury changes by the factor.
N v
1. Ify(apparent)ofaliquid in a vessel is 76% of y L (7, —7)At 2. (7, —7,)At
(real) of that liquid, the coefficient of linear expan-
sion of the vessel is 3. (7 1772 )Af 4. (7 2= )At
1. 8% of'y (real) 2. 16% of'y (real) 7. Ifyofasolid container is x% of'y (real) of a liquid,
3. 24% of'y (real) 4. 25.3% of'y (real) the volume fraction of the container which should
2. Ifd andd, are the densities of a liquid att °C and be filled with that liquid to keep that unoccupied
. volume above the liquid in it constant at all tem-
t? C then d_2 is (y = coefficient of real expansion) peratures is
1.x*% 2.x-D)% 3.xt1)% 4x%
1+, 5 1-m, 1+, 4 1—, 8.  The coefficient of cubical expansion of liquid and
1. l+p, T 1=w, ~ l+p —~1-p glass are in the ratio of 8:1. The volume of the
3. Asolid whose volume does not change with tem- liquid to bedtaker_l into 8OQ cc container so that the
perature floats in liquid at two different tempera- llmlo ((): cupie go?é%n remgmsg((:)onstanrs 2
tures t °C and t.,° C of the liquid. Fractions of the SLuee - ovee 9. ouee . OCC
! 2 - . 9. A uniform pressure P is exerted on all sides of a
volume of the solid remain submerged are f, and solid cube at temperature £ C. By what amount
f2. respectlve?ly. .The coefficient of absolute expan- should the temperature of the cube be raised in
sion of the liquid is equal to order to bring its volume back to the original value
| fi—7 R fi— 1 ‘{)efqr% the greslsure was ?Fp}iec‘[l, i'f tl})e bulk modu-
-1t - us is B and volume coefficients is y?
yP Eid B 1
AT , St DY Dg I Y
RS s L+ G
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10.

Mercury is poured into a glass vessel of height 10
cm. At 10° C the level of mercury is 1 mm below
the upper edge of the vessel. The coefficient of
volume expansion of mercury is 1.82x10*/K . Ne-
glecting the expansion of the vessel , the mercury

4

A specific gravity bottle is filled upto the brim with
mercury of 400g, at 0°C. When heated to 90°C,
the mass of the mercury that over flows from the
specific gravity bottle is : (Coefficient of apparent

can be heated to temperature t°C without mer- expansion of mercury in glass is 6500 /°C)
cury overflowing then tis equal to (2001 M]
0 0 0 0
I36°C 2. 65°C 3.36°C - 4.82°C . 1) 5.46g 2)6.54g 3) 10.92g 4)13.08¢g
! . . . .. 21 1| 5. Whenaliquid in a glass vessel is heated, its apparent
t1.- The co-efficientof linear expansion of iron s 180 expansion is 10.30x10/°C. Same liquid when
of volume coefficient of expansion of mercury which heated in a metallic vessel, its apparent expansion
is 18x107°/°C. Anironrodis 10m long at27°C. is 10.06x10#/° C. The coefficient of linear ex-
The length of the rod will be decreased by 1.1 mm pansion of metal is (a s = 9x107/°C)
when the temperature of the rod changes by ¢ (EAMECT 2K, E)
1.0°C 2.10°C 3.20°C 4.170°C 1. 51x10%/°C 2.43x10°/°C
3.25%/°C 4.17x10°%/°C
KEY 6. A glassflask of volume 200cm?’ is completely filled
01.1 02.3 03.2 041 051 with mercury at 20°C. The amount of mercury
06.4 07.4 08.2 09.2 10.2 that spit over when the flask is heated to 80°C
11.2 (Coefficient of volume expansion of glass is
PREVIOUS EAMCET QUESTIONS 27x10%/°C, y mercury 0.18x103/°C)
1. The coefficient of apparent expansion of a liquid [EAMCET ‘97]
when determined using two different vessels A and 1) 2.16cm’ 2)0.032cm’
B arey, and y, respectively. If the coefficient of 3) 1.84cm? 4) 2.40cm’
linear expansion of the vessel A is a,, the coeffi- || 7. The coefficient of real expansion of mercury is
cient of linear expansion of the vessel B is 18x107/°C. The thermometer bulb has a volume
(EAMCET 2002 E) of 10m’ and the cross section of the stem is 0.002
ay\7, ViV, sq.cm. Assuming that the bulb is filled with mer-
A 2. 2a cury at 0°C, the length of the mercury column at
0, 1 3
V-7, Y7, 100°C will be [EAMCET ‘97]
3. T3 4'T+a I) 9cm  2) 18 cm 3)9mm 4) 18mm
2)  The densities of a liquid at 0°C and 100°C are || 8) Coefficientof real expansion of mercuryis
respectively 1.0127 and 1. A specific gravity bottle 0.18x 107/ C Ifthe. density of mercury at 0°Cis
is filled with 300gm of the liquid at 0°C up to the 13.6 gm/ccits density at 473K will be
brim and it is heated to 100°C. Then the mass of [EMACET’96]
the liquid expelled in grams is [Coefficient of lin- 1. 13.11 gm/c.c. 2.13.65gm/c.c.
ear expansion of glass = 9x10/°C] 3. 13.51 gm/c.c. 4.13.22 gm/c.c.
(EAMCET2003E) || 9) A glass bottle weights 50gm and 1060gm when
3 3 381 381 filled with aliquid. When itat 100°C, 10gm of the
- - . . — _4 0 5 _ .
1. 101 2. Lo1 3. L0127 4. 0.0127 hgpdoverﬂows.. Ify%th2x10t/.C the co-efficient
3)  At0°Cthe densities of a cork and a liquid in which ol lincarexpansion ot the container is
the cork floats are d, and d, respectively. The lx 10 /°C o
coefficient of expansion for the material of the cork L. 3 2.3x10™/°C
and the liquid are y and 100 y respectively. Ifthe ~ ~
cork sinks when the temperature of the liquid is 3. 6% 10° ' .OC ] 4 1x 10 ' ?C
J 10) When aliquid taken in along cylindrical vessel of
0~ P I material with linear coefficient of expansion o is
r'C” then the ratio d, is (EAMCET2004 E) heated, the level of liquid did not change. The
N 1+100y ) 1+ volume coefficient of expansion of liquid is
a
I+y 1+100y L5 230 3.« 4.
100+ 2 1+p
14 Y 100+
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11) The apparent coefficient of expansion of liquid, || 2.  Apparent expansion of a liquid depends upon
when heated in a copper vessel is C and when a) Nature of liquid b) Nature of vessel
heated in a silver vessel is S. If A is the linear c¢) Temperature rise d) Scale of temperature
coefficient of expansion of silver is 13 ?1;1}’ b()a) i(S true 2) (a) & (b) are true
3) (a),(b) & (c) are true
g S84, Cedes 4) (a). (b). (©).(d) are true
3 3 3. LIST -1 LIST -II
S+34-C C+S+34 a) App. expansion ) Nature of vessel and liquid
3. 3 4. 3 b) Real expansion f) Nature of liquid
12) A vertical column of liquid 50 cm long at 50°C ) 7, g Nature of Vessel& liquid
balances another column of same liquid 60cm lon and temp crature
q g
) . . d)y h) Nature of liquid&temp.
at 100°C. The coefficient of absolute expansion 1) a-e. b-f c-o. d-h 2) a-f, b-g, c-h, d-c
of the liquid is 3) a-¢, 0% 8, - 078, ¢l
60 30 ) a-g, b-h,c-e, d-f. 4) a-h, b-e, c-f, d-g.
1) 5x10%/°C 2) 5x10°°C || 4 LIST -1 LIST - 11
3)2x107/°C 4) 107/°C '
13) A glassbulb of volume 250 c.c. is filled with mer- - _Mm
cury at 20°C and the temperature is raised to 100°C a) Massofliquid expelled ) 7 7 At
Ifthe coefficient of linear expansion of glass is on heating
9x10%/°C then coefficient of absolute expansion is d—d
1)3.06 c.c 2)294c.c. b) Corrected Barometric ) cll At2
3) 6.12 c.c. 4) None ) 2
14)  Density of mercury at 0°C is 13.6 cm/c.c. and real height
expansion of mercury at 200°C is 13.6 gm/c.c. v, mAt
and real expansion of mercury is 1.8x10%/°C. The ¢) Coefficient ofreal 214 ¥ At
density of mercury at 200°C is expansion of liquid ¢
1) 13.65gm/cc 2) 13.11gm/cc P d
3) 13.51gm/ce 4) 13.22gm/ce d) Mass of liquid h) h[1-(, —)N]
15) The density of liquid when heated remaining on heating
1) Deceases 2) increases 1) a-g, b-h, c-f, d-e 2) a-h, b-e, c-g, d-h
3) Does not change | 3) a-e,b-f,c-g d-h.  4) a-fib-g c-h, d-e
4) May Increase or decrease depending on the || 5 LIST -I LIST-TI
pressure. a)y is+ve & <y  e) liquid level does not
KEY : change
01.4 02.2 03.1 041 054 b)y is-ve f) liquid level increases con
06.3 07.1 08.1 09.1 10.2 : tinuously
1.2 12.2  13.1 14.2 15.1 )Y, =Y, g) liquid level decreases.
d) Vo>, h) liquid level first decreases
NEW MODEL QUESTIONS and then increases.
1)  Aliquid of coefficient of real expansion y is partly 1) a-g, b-¢, c-f, d-h 2) a-h, b-f, c-e, d-g.
filled in a vessel of coefficient of linear expansion 3) a-e, b-f, c-g,d-h 4) a-f, b-g,c-h,d-e
7 /3. When the system is heated, then. 6.  Assertion(A): Itis observed that when a liquid is
a_) The volume of’ space above hqu1d remains same. heated in a vessel its level does not change.
b) The level of liquid relative to vessel remains Reason (R): co-efficientof real of the liquid =
same. co- efficient of volume expansion of the vessel
¢) The fraction of volume of liquid in vessel re- 1) Both A and R are true and R is the correct
mains same. explanation of A
1) Only (a) is correct 2) Both A &R aretrue butR is not the correct
2)Only (b) & (¢) are correct explanation of A.
3) Only ©is true 4) All are true 3) Ais true but R is false
4) Aisfalse butRistrue
JR.PHYSICS 374 EXPANSION OF LIQUIDS




7. Assertion(A): when aliquid with co-efficient of || 11. Assertion(A): when a beaker containing lig-
v is heated in a vessel of coefficient of linier uid is heated the center of mass of the
y system first falls down then rises up above

expansion 3 the level of liquid in the vessel re the initial position.

. Reason (R): The liquid in the beaker undergoes
mains un changed. expansion on heating and the expansion of liquid
Reason (R): v, =v,-v, =v,-3a=0 is more than that of beaker.

1) Both A gnd R are true and R is the correct 1) Both A and R are true and R is the correct ex-

explanation of A planation of A
2) Both A &R are true but R is not the correct 2) Both A &R are true butR is not the correct

explanation of A. explanation of A.

3) AistruebutRis false 4) A isfalse but Ris true 3) AistruebutRis false 4) A is false but R is true
8. Assertion(A): Real expansion of liquid doesnot || 12 dentify the correct statement from the following:
depend up on material of container. a) The liquids have two coefficient of expansions
Reason (R): Liquids have no definite shape. They as they do not have definite shape and size.
acquire the mouth of the containers in which they b) The apparent expansion of liquid may be equal
are taken. to zero.
1) Both A and R are true and R is the correct ¢) The expansion of liquids is less than the solids.
explanation of A d) The real expansion of liquids depends on the
2) Both A &R are true but R is not the correct nature of material of the container.
explanation of A. 1) Onlya & baretrue 2)a,b & care true
3) Aistruebut R s false 4)A is false but R is true 3)a,b & d are true 4) All are true
9. Assertion(A): A wooden block is floating || 13. Identify the correct statements from the following:
on a liquid. when the temperature of'the liquid a) The apparent expansion of liquid depends on
isincreased the volume of the block immersed the expansion of material of the container
in the liquid increases. b) The real expansion of the liquids depends on
Reason (R): As temperature increases, the den- the density of the liquid.
sity of liquid decreases. ¢) Theexpansion of liquid with respect to the con-
1) Both A and R are true and R is the correct tainer is called the apparent expansion.
explanation of A 1)Onlya &baretrue 2) Onlyb & c are true
2) Both A & R are true but R is not the correct 3) a,b & c are true 4) Only a & c are true
explanation of A.
3) AistruebutRis false 4) A is false but R is true KEY
10. Assertion(A): when a liquid in a container is 01 02.3 03.2 04.1 05.2
heated first the level of the liquid falls 06. 07.1 08.2 09.1 10. 1
down and then rises. 11. 1 13.3
Reason (R): when the liquid ina container is
heated first the container undergoes expan-
sion and generally the expansion of the liquid
is greater then that of solid .
1) Both A and R are true and R is the correct ex-

planation of A
2) Both A & R are true but R is not the correct

explanation of A.

3) AistruebutR s false 4) A is false but R is true
skskiskosk
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