s U RFAC E T E N S I o N ®  Work done in forming a liquid drop is,
w = Surface Area x Surface tension
=AT=4r1T.
SYNOPSIS ®  Work done in increasing the size of liquid drop
fromradiusr, tor,is
®  The attractive forces between the molecules of W=47T(}-r?)
a substance are called cohesive forces ® Work done ﬁl blolwing a soap bubble is
®  The attractive forces between the molecules of w=8712T.
different substances are called adhesive forces. || @  Work donein increasing the size of a soap bubble
_ . ' _ fromradiusr tor,is, W=87zT (r,*-1?)
®  The maximum distance upto which the cohesive || @  Work done in forming a circular liquid film of
force between two molecules exists is Salled the radius 'r'is, w =2 712 T.
molecular range and of the order 10”m. ®  Work done in increasing the area of circular
soap film fromradiusr, tor, is
®  Animaginary sphere drawn around a molecule W=27T (] -r2).
with a radius of molecular range is called the || @  When a liquizd dr(l)p of radius 'R’ splits into 'n’
sphere of influence of that molecule. identical droplets, then the total surface area of
®  Theforce per unit length across any imaginary n droplets will be greater than that of big drop.
line draxyn on th? §urface of aliquid and acts So energy is absorbed.
perpendicular to it is known as surface Tension || @  Work done to split a liquid drop of radius 'R’
F into 'n' no. of identical droplets is
(T = 7) Unit - N/m or dyne /cm. W=47zR2T (n'?-1).
®  when nidentical droplets are combined to form
.. . a big drop, then the energy will be released.
o Surface tension is due to cohesion between . . .
.. ®  Work done to form a big drop from 'n' identical
the molecules of a liquid. e ey A
o S tension i lecular oh droplets each of radius ''is W=4 712 T (n-n*?).
uracelension 1s a moiecu’ar phenomenon. ®  Athindisc of radius R has ahole of radius r. The
®  Surface tension is independent of surface area. . -
L ) energy required to pull it from the surface of water
®  Factors which influence surface tension of a . ]
liquid of surface tension T is(W="Tr (R2 - )
e It depends upon the medium in contact with || ®  Ifanumber of identical smaller drops merge to
its surface form a single big drop of radius R, the rise in
e [t decreases with increase of temperature. a7 M1
e [t decreases when a substance dissolves temperature of the drop is —[———}
: dJS|r R
partially. . _ .
e It increases when a substance dissolves Where J is mechanical equivalent of heat,
completely. S is specific heat and d is density
APPLICATIONS OF SURACE TENSION: ® A large number of identical smaller drops each of
®  Rain drops and small droplets of mercury are radius r merge to forrp asingle drop.of radius R.
spherical in shape due to surface tension. The energy .released in the process is converted
® A new needle can be made to float on the into KE of bigger drop formed. Then speed of the
surface of water due to surface tension. o711 1
®  Mosquitos, spiders etc., can easily walk on the bigger drop formedis = | ——
. d|r R
surface of water due to surface tension.
®  The property of surface tension is used in the || ANGLE OF CONTACT:
manufacture of lead shots. o Angle of contact of a liquid with respect to a
[ Surface tension of liquid metals is very very high solid is the angle between the tangent drawn to
WORK: the liquid surface at the point of contact and the
[ ] Work done per unit area in increasing the surface surface of the solid, measured inside the liquid.
area of a film is known as surface energy. ®  The angle of contact depends on solid-liquid
S =W/A. Units - J/m? (or) erg/cm?. pair, temperature and impurities.
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®  The angle of contact may assume any value || ®  Surface Tension by capillary tube method
between 0° to 180°. r(h+r/3)dg
®  Ifthe angle of contact is less than 90° then the T= T eosd
liquid wets the solid and if the angle of contact .
is greater than 90° then the liquid does not wet Ifris very small compared to h, then
the solid. T hrdg
®  The angle of contact between water and glass 2cosd
free from grease and oil is nearly equal to zero. where r = radius of the capillary tube
®  For mercury and glass pair, angle of contact is h =height of liquid column
140°. d = density of the liquid
[ The angle of contact is not changed by the g = acceleration due to gravity
inclination of solid object in the liquid. @ = angle of contact
®  Angle of contact increases with increase in || @  Whena capillary tube of insufficient length is
. ;evr:tiir;trf;}mg agents increase the angle of dipped in the liquid, the liquid will not overflow
but stays at the top with adjustable meniscus.
contgct. ®  When diameter of capillary tube increases twice,
;API\IYEE;I?{%;%;MS decrease the angle of contact. the height of liquid column falls down to half.
®  Therise or fall of a liquid column in a capillary (= 1h,)-
tube dipped in a liquid is known as capillarity. || @  gipce hool, the graph between h and r is a
®  Capillarity is due to surface tension and it is due r
to cohesive and adhesive forces. rectangular hyperbola.
®  [fthe angle of contact is greater than 90°, then || ®  When capillary tube is dipped vertically in a
e The liquid does not spread on the surface. liquid then the rise in the liquid is h. Ifthe tube
e Liquid does not wet the surface. is tilted by making the inclination ' §' with vertical
o Liquid exhibits convex surface. then the slant height of the liquid is
e There will be capillary depression. 1=h/cosg.
;Cohesive forces will be greater than adhesive EFFECT OF TEMPERATURE ON
orees. SURFACE TENSION
® [fthe aqglg of contact is less than 90° then ®  Over small ranges of temperature, the surface
a. The l.1qu1d spreads on the surface. tension of a liquid decreases linearly with the
b. Iljlqulg Wel:fi‘['}tle surface. . rise of temperature according to the relation S,
c. Liquid exhibits concave surface. _ 1
d. There will be capillary rise. wl?eor(e aiAtte:n cat fficient of surf
e. Adhesive forces will be greater than cohesive . perature coetlicient of sutlace
forces. tension . 0
®  [ftheangle of contact is equal to 90°, then :‘ _: ssllllrrtgzz tti?lili?)rrll Ztttogc
a. The level of the surface of the liquid will be 0 ,
horizontal At = Change in temperature.
b. The level does not rise or fall. o =temperature coefficient of surface tension
c. Cohesive forces will be equal to adhesive | ® 0 the case of molten copper and molten
forces. cadmium,surface tension increases with increase
®  [fthe angle of contact is zero then the tangent oftemperature.
drawn to the curvature will coincide with the || ® ~ The surface tension of any liquid at its critical
wall of the immersed tube. temperature 1S zero.
®  Theweight of the liquid column in the capillary EXCESS PRESSURE INSIDE A LIQUID
tube is balanced by the force due to surface DROP.& SOAP BUBBLE )
Tension. ®  Excess pressure inside a liquid drop of radius r
_ is given by P=2T/r.
2rrTeosg=Mg ®  Excess pressure in a soap bubble of radius r is
2z rTcos@=nrhdg [ "M=dV=dzrh] given by P=4T/r.
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When two soap bubbles of radii a and b in 21T +m
. i g
vaccum coalesce under isothermal condition, low liquid surface, then h= T de
then radius of the resultant bubble is, rag
Reaip? ®  Drops ofliquid of density ¢, are floating half im-
When a soap bubble of radius r, and another of mersed in a liquid of density d, . If T is the surface
radius r, are brought together, then the radius tension of the liquid, then the radius of the drop is
of curvature 'R' on the common interface is Va
R=-10 (If r,>n) (2d,-d,)g
270 ® A capillary tube is vertically dipped in a liquid. The
FORCE AGAINST SURFACETENSION: height of the liquid in the tube is *h’ and the total
Force required to pull a wire of length ik from setup is kept in a lift.
the surface of water of surface tension T is Ifthe lift is moving up with an acceleration ‘a’ then
=211 , _ . the height of the liquid in the tube is given by
Force required to pull a circular ring of radius r
from the surface of water of surface tension T is n=h { g }
F=4r rT gt+a
Force required to pull a rectangular plate of length Ifthe lift is moving down with an acceleration ‘a’
''and breadth 'b' from the surface of water of then the height of the liquid in the tube is given by
suface tension T is
F=2(+b)T h =h{ggia}
Force required to pull a rectangular plate of lentgh
1"and thlckpess t from the surface of water of CONCEPTUAL QUESTIONS
surface tension T is )
01. Two needles are floating on the surface of water.
F=2(+0)T A hot needle when touches water surface
Force required to pull a circular disc of radius R between the needles, then they move
from the surface of water of surface tension T is 1. Closer 2. Away
F=2xRT 3. Outof the liquid 4. Into the liquid
Force required to pull a circular disc of radius R || 02.  When there are no external forces, shape of the
with hole of radius r from the surface of water of liquid is determined by
surface tension T is 1. Density of liquid 2. Temperature only
3. Surface tension 4. Viscosity
F=2r (R * r)T .|| 03.  Whenasoap bubble is given a positive charge it
Between two glass p 1at§s a wat.er drop is expands. Ifitis given a negative charge, then it
squeezed to form a thin film of thlckn§ss (d) 1. Expands 2 Contracts
and surface area (A). The force required to 3 Remains Same
seperate the two plates is, F =2TA/d. 4. Does not hold negative charge.
Ifthe radii of the two limbs of a U-tube are 1 and || 04.  Therise of liquid into capillary tube is h, . If the
r, , the difference between the levels of a liquid apparatu§ 1 taken. n a lift moving up with
poured in itis acceleration, the height is h., then
1.h =h, 2. h >h,
h_2T 1 1 3.h,>h 4. h,=0
- dg { nor } here 7, >, 05. Ip a.gr.avity free space, shape of a large drop of
Wh§re d is density and T surface tension of the lllqlsl;dhl :ri cal 2. Cylindrical
liquid. o ) 3. Neither Spherical nor cylindrical
Wh(?n.a cylindrical glass tube is closeq atone enfi 4. Nearly spherical
and it is made heavy such that it floats in the verti-
cal position. If the depth of the heavy end is h be-
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06. Abubble ofradiusr, is inside the other of radius || 14.  Surface tension of liquid metals when compared
r, (r,>r,). The radius of a bubble which has to common liquids is
same pressure difference as the pressure 1. Very high 2. Very low
difference of inside the smaller and outside the 3. Same order 4. Depends on temperature
larger bubble is 15. A water proofing agent changes the angle of
. .y oy 2 (rr ) contact from
e ek ol 1. Acute to 7 /2 2. 7 /2 to obtuse
nhth hn h—h n=n 3. Acute to obtuse value
07. Anair bubble of radius r is formed at a depth h 4. Obtuse to acute value
below the surface of water. The pressure inside || 16. A drop of water of surface area A and radius R
the bubble is : [T = surface tension, P, = at a temperature T breaks into two drops of
atmospheric pressure, d = density of water) area A and A, radii r, and r, and having
T AT & temperatqres T, and T,. Then the correct
1. f+— 2.—+— statement is
" o LLA=A +A, 2.T=T,+T,
3,Po+hdg+4—T 4,Po+hdg+2—T 3.R=r1 +r1, 4. A<(A +A)
r r 17.  Surface tension of water is 7, . When oil spreads
08. Neglecting gravity, the potential energy of a .
molecule of a liquid on the surface of the liquid on water surface tension becomes T, , then
when compared to the potential energy of a T,
molecule inside the liquid is LT >T,2.T =T,3.T,<T, 4 L=
1. Greater 2. Less  3.equal 18. If'L'is the capillary rise or dip and 'A’ the cross
4. depending on the liquid, sometimes less and sectional area of the tube, other conditions being
sometimes more the same, then
09. The nature of r-h graph ('r' is radius of capillary
tube and 'h' is capillary rise) is 1.LA=Constant 2.7+/4 = Constant
1. Straight Line 2. Parabola 3.L/A=Constant 4.7 /./4 = Constant
3. Ellipse 4.Rectangular hyperbola || 19, A disc of paper of radius r is floating on the
10. The factor on which therise of liquid in a capillary surface of water of surface tension T. Then force
tube does not depend is of surface tension on the disc is
1. Density of Liquid 2. Atmospheric pressure T
3. Radius of Capillary 4. Angle of Contact . T. 7zt 2.T.2 71 3. T.4714.——
11. TItisdifficult to fill a capillary tube with mercury 2rr
than with water since 20. A disc of paper of radius R has a hole of radius
1. Angle of contact between glass & mercury is r. It is floating on the surface of a liquid of
more than 90° and the angle of contact between surface tension 'T". Then force of surface tension
glass and water is less than 90°. on the disc is
2. Angle of contact is between glass and mercury 1. T2xzR 2. T2z (R-r)
is less than 90° and the angle of contact between 3. T2z (R+r) 4. T.4 7 (R+r)
glass and water is more than 90°. 21. Adiscofpaper of radius R has a hole of radius
3. Angle of contact is same for both water and r. It is floating on the surface of a liquid of
mercury. surface tension "T". The energy needed to pull it
4. Mercury is denser than water. out carefully is
12.  The surface tension of a liquid at its boiling point is 1. T.2 7 (R+1) 2. T.xr (R*-1?)
1. Maximum 2.Zero 3. T. 7 (R*r?) 4. T.xr?
3. Same as at room temperature
4. Minimum but more than zero KEY
13. The addition of soap changes the surface tension 01)2 02)3 03) 1 04) 2
of water to T, and that of sugar solution changes 05) 1 06) 1 07) 4 08) 1
to T,. Then 09) 4 10)2 1)1 12)2
1.T,=T, 22T, >T,3.T <T,4.T, /T, 13)3 14)1 15)3 16) 4
17)3 18)2 19)2 20)3
21)2
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NUMERICAL QUESTIONS
LEVEL-1
WORK:
01. The work done in forming a soap bubble of

radius 10 cm from soap water of surface tension

1. Water will flow out like a fountain.

2. Water will rise to a height of 4 cm only and
the angle of contact will be zero.

3. Water will rise to a height of 4 cm only and
the angle of contact will be 60°.

35dynecm™is .oiieeiiiinins Joule 4. Water will not 'ris'e at ?H' ) .
1.8800 2.8.8x 103 3.88 4.14000 10. Two caplllary.tubes 'A' and B are dlppedn'lv'vater.
02. The work done in incresing the raduis of a soap The cross gect_lo? ?f B'is four times that of A" T'he
bubble from 4 cm to 5 cm is ................ capillaryrisein'B'is................ times that of'A’.
Joule(given surface tension of soap water to be 1.2 ) 2.0.5 ) 3.4 4.0.25
25 x 107 N/m) 11. Capillary tubes of diameters 1, 1.5, 2 mm are
3 3 dipped vertically in the same liquid. The capillary
1. 0.5657x 10 2. 5.657x10 A . .
3565 10° 4 565x 103 ascents of the liquid in the tube are in the ratio
' ' ’ 1.2:3:426:4:3 33:4:6 4.4:3:2
CAPILLARY TUBE EXC]?AS}SJ ll)’lsl(E)iSPU];lIlJE BIBN]?]I;DEA LIQUID DROP
: : 3 -1
03. Surface tension of wateris 70x 10° Nm™ and g 12, The surface tension of lution is 0.05 N.m-
=10 ms. When a capillary tube of radius 0.5 ’ o SUrace IOsion o Soap shutien s 1 iy
R prary o I, If the diameter of the soap bubble is 4 cm. The
mm is dipped mn Wate.r, the 'length ofthe 11'qu1d excess pressure inside the soap bubble over that
column due to rise of liquid in the capillary 1s_3cm of outside is ............ pascal
1.0.28 2. 0..028 3.2.8 4.2.3 x 10 1.10 21.0 3.0.1 4.025
04. When two capillary tubes Aand Bareimmersed || 13, Two liquid drops have their diameters as
in water, the heights of water columns are found 1 mm and 2 mm. The ratio of excess pressures
to be in the ratio 2 : 3. The ratio of the radii of inthemis
tubes Aand Bis 1.1:2 22:1  34:1 4.1:4
1. 2:3 2. 4:9 3.9:4 4 3:2 14. The excess pressure inside a small air bubble of
05.  Acapillary tube of radius 0.25 mmis dipped vertically radius 0.05 mm in water of surface tension 70
inaliquid of density 800 kg m* and of surface tension dyne cm™ is pascal
3x 102 Nm.The angle of contact of liquid-glass is 1.28 2. 2.8x 10> 3.2800 4.280
givenby Cos q=0.3. Ifg=10ms™therise ofliquid || 15. Ifthe diameter of a soap bubble is 20 mm and if
in the capillary tube is.................. Cm the surface tension of soap water is 0.04 N.m!,
1. 9 2. 09 3.9x10°4. 0.09 the excess pressure inside the bubble is .. Nm™
06. Waterrises to a height of 6 cm in a capillary tube 1.0.16 2.1.6 3.0.016 4.16
ofradius 'r'. If the radius of the capillary tube is 3r, || 16. The surface tension of a soap solution is 25 x
the height to which water willrise is .......... cm. 107 N/m. The excess pressure inside a soap
1. 18 2. 9 3. 2 4. 3 bubble of diameter 1 cm is
07.  When acapillary tube is immersed in ethyl alcohol l.5pa  2.10pa 3.20pa 4.40pa
whose surface tension is 20 dyne cm™, the liquid RADIUS OF THE RESULTANT BUBBLE
rises to a height of 10 cm. Density of the liquid is || 17- If a soap bubble of radius 3 cm coalesce with
0.8 gmem™. If g = 10 ms™, the radius of the another soap bubble of radius 4 cm under
capillary tube is .........ovveveevereerrriaenns mm. (Angle isothermal condmons, the radius of the resultant
of contact ofethyl alchol w.rt. glass is 600). bubble formed is .........cceeeeeeennn..... cm
1.0.0025 2.0.025 3.025 4.2.5 1.7 2.1 3.5 4.12
08. The capillary rise of water in a tube of diameter 18. A soap bubble of radius 6 cm ar}d another
. _ 2 bubble of 8 cm coalesce under isothermal
0.70 mm is 4 cm. If g = 10 ms™, the surface . . .
. . conditions in vacuum. The radius of the new
tension of water is ..........ccceeeveennee. Nm™. bubble is
1.70x 102 2.70 3.0.35 X 10 4.7..0 X 107 1 3em 24cm  3.10cm 4.7 cm
09. When a clean lengthy capillary tube is dipped KEY
vertically in a beaker containing water, the water 01)2 02) 1 03)3 04) 4
rises to a height of 8 cm. What will happen if 05)2 06) 3 07)2 08) 1
another capillary tube of length 4 cm and same 09)3 10)2 11)2 12) 1
radius is dipped vertically in the same beaker 13)2 14)3 15)4 16)3
containing water. Angle of contact of water is 0°. 17)3 18)3
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LEVEL-2 09. When a capillary tube is dipped vertically in
WORK: water, water rises upto a height of 10 cm. When
01. A soap bubble of radius 2 cm explodes. If the the same capillary tube is dipped in mercury it
surface tension of soap water is falls through a height of 3.5 cm. The specific
40 dyne cm™, the energy released is ..... Joule gravity of mercury is 13.6 and angle of contact
1.1280 7 x 107 2.1280 of water w.r.t. glass is (° . Angle of contact of
3.12800 4.128 mercury w.r.t. glass is 135°. Then the ratio of
02.  Surface tension of mercury is 35x107° Nm ™ - surface tensions of water and mercury is
The energy spent in spraying a drop of mercury 1.68:1 2.1:6.8 3.1:5 4.1:1
ofradius 1 cm into 1 million drops of equal size || 10. The surfacetension of a liquid is0.245Nm’". Its
18 cerininisianisians micro joule angle of contact is 60°. Its density is 1000 kg/
1.4356 2-4~3.56 3:43~56 4.0.4356 m?®. When a capillary tube of diameter 1 mm is
03. ghe work gone 1;1 210W1?g a SOZP bubtPlleOSIOWI'y dipped vertically in it, the capillary rise is
rom a radius ol > ¢m 1o a radius o cmis \\ cm(g=10ms>
.................... Joule (given the surface tension of 1. 49 2.4.9 (e 3.98 ) 4.98
water is 3.5 x 102 N -m™) 11.  Aliquid rises to a height of 0.5 cm in a capillary
1.6.6.x 107 222x10° tube. If another capillary tube of four times area
" 91“1?4 x10° it 1‘8;3:( 107 dronof | of cross section is used, then the height of the
. e energy required to break a mercury drop o Lo .
cm radius into 1000 small drops of equal size is 11?151(1 colur;g ‘vzvgll be 35 40<:5m
...... Joul?:1 (given the surface tension of mercuryis || 15 How hi gh does methyl alcohol rise in a glass
0.4 N.m) 5 tube of diameter 0.06 cm? The surface tension
;‘iji{; Xx 1100_4 i } 44447;[ of methyl alcohol is 0.023 N.m™. Its density is
14. . 3 .
05. The amount of energy dissipated when 8 water (1)?) %Irércnmz g%%li;f c§) r;tez:élls iezo(;m
drops of 0.6 mm radius coalesce to form one T P ) .
big dropis ....ccceeevveeennnen. Joule (given surface 3. A caplll.ary tube is filp ped in water Vertlcally.
tension of water is 7.2 x 102 Nm1) Watef rises to a height of 10mm. The tube is
113x 107 213 x 10 now tilted anFi makes an .angle 60° with vertical.
313 x 107 4013 x 103 Now water rises to a height of
[.10mm 2.5mm 3.20mm 4.40 mm
CAPILLARY TUBE 14. The liquid column in a capillary on the surface
06. A capillary tube of diameter 0.4 mm is dipped of the moon as compared to_ that on the earth is
in a beaker containing mercury of density 13.6 Ll 6 times 2.6 tlmes
x 10° kg m and surface tension 0.49 N m™. 3. 4times 4. 1/4 times
The angle of contact of mercury w.r.t. glass is
130°. [Cos 130° = -0.64280. The depression | EXCESS PRESSURE IN A LIQUID DROP
of the meniscus in the capillary tube is AND SOAP BUBBLE
............................ cm (g=9.8 ms?). 15.  The radius of a soap bubble is 4 cm. The
1.024 224 324 4.0.024 radiusof the drop formed by soap solution is 2
07. When a capillary tube of radius 0.2 mm is cm. The ratio of excess pressures in the two is
dipped vertically in a beaker containing water L.1:2 _ 22:1  3.1:1 . 4.1: 4
of surface tension 7.0 x 10 Nm'. The height 16. A small air bubble of 0.1 mm diameter is formed
to which water rises is ...............oovveve. cm (g Just .below the S9fface of water. If surface
— 10m s2; density of water = 1000 kg m’, angle Fens'10n of waFer 1s 0.072 le, the pressure
of contact of water glass is 0°.) inside the air bubble in kilo pascal is
107 27 377 435 (Atmospheric pressure = 1.01 x 10° pa)
08. What should be the radius of a capillary tube if 1.289 20289 3.0.0289 4.103.88
water has to rise to a height of 6 cm in it, if
surface tension of water is7.2 x 102 Nm'!
1.0.24mm 2.24mm 3.2cm 4.1.2cm
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RADIUS OF CURVATURE OF INTERFACE HINTS
17. Two air bubbles of radii 2 mm and 4 mm, formed |
in the same liquid come ‘Fogether to fo_rm abig 5 w= 47zR2T{n3 1
bubble. If the surface tension of the liquid is 0.70
Nm'!, the radius of curvature of common B
interface to both bubbles will be ) 2]
1. 6 mm with concave surface towards smaller || 5) ~W=47rT|n—n ’
bubble. .
2.2 mm with concave surface towards bigger 2c0sOT
bubble. 6) h=———
3.4 mm with concave surface towards smaller rdg
bubble. T
4.4 mm with concave surface towards bigger || 7) h= e
bubble. rag
FORCE AGAINST SURFACE TENSION 2T
18. A thin film of water of thickness 80 mm is || 8) 7= hdo
sandwiched between the glass plates and forms g
a circular patch of radius 12 cm. The normal hd
force required to separate the plates is (surface || 9) 7% 9
tension of water is 0.072 N/m) cos
1.8.14N 2.814N 340.7N 4.0.814N h, 4,
19.  Calculate the force required to separate the glass || 11) . = 1 = o
plates of area 102 m? with a film of water 0.05 2 Lo
mm thickness between them (surface tension of i
water =70 x 10 N/m) 13) h' =
1. 28N 2. 112N 3. 5.6N4. 112N cosd
20. A vessel has a small hole at its bottom. If water L g
can be poured into it upto a height of 7 cm without || 14) & ="/
leakage (g=10 ms?), the radius of the hole is
(surface tension of water is 0.07 Nm™). B 4T/n _ 4r,
1.2mm 2.02mm 3.0.1 mm 4.0.4 mm 5 2 o1 2
21 ﬁqi(ilg‘agenvglrdenf;irgf ;) rf;;ri%rlgnlesiglfglr);i (111.112% 16) Total pressure inside air bubble= excess pressure
the surface tension of liquid is T, the force acting inside soap bubble+ Atmospheric pressure
on the frame due to the membrane will be 2T
12TL  24TL 38TL 4.16TL P=—+5
22. Ifthe force required to pull out a glass plate of
length 9.8 cm and thickness 2 mm from a liquid is 18) F= 2r A= 2r .
0.6 gmwt. The surface tension of water is ..Nm'! d d
1.2.94x 103 2.29.4x 10°
3.29.4x 102 429.4x 107 20) 7= 2T
23. The length of a rubber cord floating on water is dlg
5 cm. The force needed to pull the cord outof || 21)  For each wire force is 2 Tl so that for four wires
water is ........... N (surface tension of water is of frame 8T
7.2x 10*NmM').
1.7.2x 10° 2.7.2x 10* 5y T=—1t
3.7.2x 107 47.2x 10? ) 20+1)
KEY F
01)1 02)1 03) 1 04)3 23y T=—
05)3 06)3 07)2 08) 1 21
09) 2 10)2 11)2 12)3
13)1 14)2 15)3 16) 4
17)3 18)2 19)1 20)2
21)3 22)4 23)3
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LEVEL-3 1. 90.5x 10° 2.90.5x 10°

WORK 3. 90.5x10° 4.90.5x 10°

01. A film of water is formed between two straight || 09. When a 'U' shaped slider of negligible mass is
parallel wires each of 10 cm long and at dipped in a soap solution and lifted, a thin film of
seperation of 0.5cm. The work to be done to soap is formed in the frame. It supports a weight
increase the distance between the wires by 1 of 2.0 x 102 N. If the length of the slider is 40 cm,
100100 1S micro joule (given surface the surface tension of the film of soap is
tension of water is 72 x 10 Nm") 1. 25 Nm" 2 2. 5Nm'

1.144 2.144  3.1.44x10° 4.1.44 3. 25x%x102 Nm' 4.2.5x 103 Nm"

02. Lgthe the work dpne Wheq abubble vaolqme 10. A vessel whose bottom has round holes with
Vs formed from a given solution. Work is reqmred diameter 0.1 mmis filled with water. The maximum
tﬁ\?fe done ‘[;;({;[m a blgbg}i (\){]deﬂei /3\\;]15 height upto which water can be filled wit'hout

CAPILLARY TUBE leakage 1§ ....... s cm (given _surface_ 2tensmn =

03. A long capillary tube of radius 1 mm, open at 7.5x 10" Nm” and g=10ms?)
both ends is filled with water and placed 1.100em2.75cm 3.50 cm  4.30 cm
vertically. What will be the height of water 1. A glass pl'f‘te of length 20 cm and bread‘Fh
column left in the capillary ? (Surface tension of 2'cm 'fmd tthknf_:SS 4.0 mm Welghs 18 gm wt. in
water is 73.5 x 10° N.m™) air. It is held vertically with longside horizontally
1.03cm  2.3cm  3.6cm 4.0.03 cm and the lower halfunder water. If the surface tension

04. When an experiment is done to find the surface of water is 7 x 102 Nm™ and g = 10ms?, the
tension of a liquid on earth by capillary rise method, apparent weight of the plate is ................ N.
the height of the liquid column is 4 cm. When the 1.0.1 2.0.01 3.0.0018 4.0.1205
same experiment is done on another planet whose || 12. A needle of length 5 cm is floating on water of
mass is 4 times and radius is twice that of the earth, surface tension 0.07 Jm2and is not wetted by
then the height of liquid column is ...cm water. Then the weight of the needle will be
1.4 2.2 3.1 4.8 1.7x 10°N 2.7x 10°N

05. A20cm long capillary tube is dipped in water. The 352x 102N 44x 102N
water rises upto 8 cm. If the entire arrangementis || 13. A small hole is made at the bottom of a hollow
putina freely falling elevator, the length of the water sphere. The water enters into it when it is taken to
column in the capillary tube will be adepth of 40 cm under water. Ifthe surface tension
1Zero  2.8cm  3.4cm  4.20cm of wateris 0.07 Nm!, diameter of the hole is

06. Inasurfacetensionexpeﬁment, with‘acapi'llarytube 1.1/7mm 2.1/14 mm 3.2/15 mm 4.3/14 mm
Watern§ed.upt00.}m Ifthe s:ameexpenmentlsrepealed 14. The length of one edge of a glass plate of
manaruﬁqal.satelhte,whlchlsrevolvmgaroundtheeanh thickness 0.2 cm is 9.8 cm. If this edge of the
and at an altitude of 3R from the surface of the earth, .

o . . glass plate touches the surface of a liquid of
Yv%te{vgﬂnsemﬂlecapﬂlgr}(f)tgb;up toaheightof surface tension 60 dyne/cm, then it is pulled
3.04m 4. Full length of the tube down with a force of (Assume that angle of

EXCESS PRESSURE INSIDE A LIQUID contact to be zero).

DROP AND SOAP BUBBLE 1.1100 dyne 2.2400 dyne

07. The excess pressure due to surface tension inside 3.1000 dype ) 4.1200 d¥ne ]

a spherical drop is 6 units. If eight such drops || 1°- The material of a wire has speqlﬁc gravity 8. If
coalesce, the excess pressure inside the new it is not wetted by water. what is the maximum
drop is diameter of the wire that will float on the surface
1.3 units 2.6 units of water? (T =70 dyne/cm)
3.12 units 4 .48 units 1.0.75 cm 2.1.5 mm

FORCE AGAINST SURFACE TENSION 3.0.75 cm 4.1.5cm

08.  When a capillary tube of radius 0.2 mm is dipped KEY
vertically in water of surface tension 0.072 Nm and 01)2 02)4 03)2 04) 1
ofangle of contactis 0°, the weight of water supported 05) 4 06) 4 07) 1 08) 1
by surface tension in the capillary tube is... N 09)3 10) 4 11)4 12)2

13)3 14) 4 15)2
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HINTS

L. w=2TAA
1
2. yoop?3
2
wooy?
3. zr*hdg=2x2x rTcosf
2
g m r
g, S="h
g M, n
L
7. R=n’r R=radius of the big drop
r= radius of the small drop
r=R/n"
p=2L
’
8. F=2rr Tcosé
F
T=—
g 21
2T
0. h=—"
rg
11.  Apparant weight of the plate in water = weight of
the plate in air - (Surface tension+ Upthrust)
12. F=2LT
AT
13, d=—4-—
Plg
14.  F=2(l+0)T
15. 2T =-2xzr’lg
NEW MODEL QUESTIONS:

TRUE OR FALSE TYPE QUESTIONS:
1. Consider the following two statements A and B and
identify the correct answer.
A) Work done in blowing a soap bubble of radius r
and surface tension T is 87,27 .
B) An impurity which is highly soluble in liquid increases
the surface tension of the liquid.
1, A & B are true 2) Ais false but B is true
3. Aistrue but B is false.4) A & B are false
2. Consider the following two statements A and B, and
identify the correct choice in the given answers.
A. The excess of pressure inside a small drop is more
than that of a big drop .

B. As the aeroplane moves fast on the runway the
pressure is more on the upper surface of'its wings
and less on the bottom surface of the wings.

1. bothAand B are true 2. Ais true but B is false

3. Aisfalsebut Bis true 4.both A and B are false
3. Consider the following two statements A and B and

identify the correct answer.

A) The work done in blowing a bubble of volume

V is W, then the work done in blowing a soap

bubble of volume 2V will be 52/3 W.

B) The excess pressure inside a soap bubble of

8§

diameter D and surface tension S is 3

1) A&B are false 2) A'is false but B is true
3)Aistrue but Bis false 4) A & B are true.

4. A drop of water breaks into two droplets of equal
size. In this process which of the following
statements is correct ?

a) the sum of temperature of the two droplets together
is equal to the original temperature of the drop.

b) the sum of masses of the two droplets is equal to
the original mass of the drop.

c) the sum of the radii of the two droplets is equal to
the radius of the original drop.

d) the sum of the surface areas of the two droplets is
equal to the surface area of the original drop.
1. ais correct 2) bis correct
3) cis correct 4) d is correct

KEY
1 2)2 3)4 4)2
MATCHING TYPE QUESTIONS
1. Match the following;:
List-I List-1I
a) Surface tension ¢) Minimum potential
energy
b) Capillary rise f) Domination of adhesive
force
¢) Spherical shape of
rain dropos g) Increase in temperature
d) Tiny droplets of
water act as ball
bearings. h) Excess of pressure
The correct match is

l)a--e; b--f;c -g; d--h
2) a=-h;b-- g; c--f; d--¢
3) a-f; b--e;c-- g, d--h
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4)ya--g ;b--f;c--e; d--h
2. Match List - I with List I
Angle of contact
a) 0°

b) 90°

e) liquid will rise

f) water silver

c) =90° ) liquid will not wet
d) >90° h) pure water and glass
The correct match is
1)a—-h;b--g;c--f;d--e
2)a--¢; b--f; c--
3)a—-e;b--g; c--f;d--h
4) a--h; b-- f; c-- g; d-- ¢

g;d--h

3. Match List I with List - IT

List-1 List-IT

a) Meniscus of water in a glass e) convex

Capillary tube

b) Meniscus of water in silver
capillary tube

c¢) Meniscus of mercury is glass g) flat
capillary tube

d) Meniscus of water in glass
capillary tube of insufficient
length
The correct match is

I)a--h;b--g;c--e;d--f 2)a--e;b--fic--g;d--h

3)a--f;b--e; c-g; d--h 4)a--h; b--g;c--f;d--¢

4. Study the following:

List-1 List-II

a) Excess pressure  e) Independent of temperature

b) Surface energy  f) Varies directly with (radius)>

c) Capillary rise g) Varies directly proportional

to temperature
d) Angle of contact h) Varies inversely with (Area)'
i) Varies inversely with (Volume)'?

f) curved

h) concave

The correct match is

1) a--1; b-- h; c-e€; d--f
2) a--h; b--1; c--g; d--e
3a--h;b--f, c¢c-1; d --e
4) a--1; b--f; c--h; d--g
5. Match List -I with List-II

List-1

a) Radius of the common surface when two soap bubbles
ofradiiR, and R, coalesce

List-II

e) R’ +R)

Rl Rz
Rz - Rl

piy
g)r

m L
)I"

The correct match is

l)a--e;b--f; c--g;d--h 2)a--f;b--e;c--h;d--g

3) a--f; b--e;c--g;d--h 4)a--e;b--f;c--h;d--g

ANSWERS:

1)4 2) 1 3 1 4) 4 5)2

ORDER ARRANGING TYPE QUESTIONS:

1. Four capillary tubes a, b, c and d having diameters
2 mm, Ilmm , 0.8mm, and 0.6mm are dipped in
four beakers containing water with ‘a’, tube vertically
‘b’ tube 30°, ‘¢’ tube 45° and ‘d’ tube 60° inclination
with the vertical. Arrange the lengths of water column
in the tubes in descending order.
1.d,c,b,a 2)d,a,b,c 3)a,c,d,b4)ab,c.d

2. Identify the ascending order of the works done in
the following cases.

a) Work done in increasing the radius of soap bubble
from2 cmto4 cm(T=0.04 Nm™).

b) Work done in increasing the radius of a soap bubble
from2 cmto4 cm (T=0.04Nm™).

¢) Work done in breaking a liquid drop of radius 1 cm
into 10° droplets of same size (T=0.08 Nm").
I)b,a&c 2)c,a&bl)a,b&cd)c,b&a

3. Arrange the increasing order of forces required to
pull the body from thesurface of liquid in addition
to their weights.

a) A circular ring of radius R with its plane on the
liquid surface.

b) A circular ring of radius R with its plane in the
liquid surface.

c¢) A wire loop of square shape having the diagonal
equal to 2R with its plane on the liquid surface.
l.a,b,c 2)c,b,a 3)b,a,c 4)a,c,b

b) Radius of the large drop when two liquid drops of ANSWERS
radii R, and R, combine at constant temperature || 1) 1 2) 1 3) 2
c) Excess of pressure in cylindrical drop
d) Excess of pressure in the air bubble in water
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ASSERTION AND REASON TYPE QUESTIONS: ANSWERS
Directions D12y 13)14) 1 53617281
These questions consist of two statements as || MULTI CORRECT TYPE QUESTIONS:
Assertion and reason. While answering these || 1. Identify the correct statements from the following,
questions you are required to choose any of the a. Every liquid surface acquires a minimum surface
following four responses. area due to surface tension.
A. If both Assertion and Reason are true and the b. Small liquid drops are spherical.
Reason is correct explanation of the Assertion. c. Oil is sprayed on stagnated water pools to
B.If both Assertion and Reason are true, but destroy the mosquito breed by increasing the
Reason is not correct explanation of the Assertion. surface tension of liquid.
C. If Assertion is true, but the Reason is false. d. Hooke’s law can be applied as the liquid surface
D. If Assertrion is false, but the reason is true. behaves as an stretched elastic membrane.
1. A:Atcritical temperature, surface tension of a liquid 1)a &b are true 2) ¢ & d are true
bf?come.s Zero. , 3)a,b&caretrue 4)allare true.
{.{' A(ti thl(si tempebrature 1nterriloﬁe.cu.1§r forces fog 2. Identify the correct statements from the following.
1‘1‘&1 atn gasestliegome cqual. Liquidcah expan a) Some work mut be expended in bringing
withoutaty restiction. molecules on to the surface of a liquid.
DA .2) B 3.) C 4D . b) Surface tension is due to cohesive forces
2. A:Whenheightofatubeis less than calculated height . - .
A S ¢) Adhensive forces cause friction and cohesive
of liquid in the tube, the liquid does not overflow. .
. . . forces cause surface tension.
R: The meniscus of liquid at the top of the tube : .
becomes flat. d) Adheswe forces and cohes;ve 'fO.I‘CCS do not
A 2)B 3)C 4D exist simulataneously when a liquid is taken in a
3. A :Hotsoap solution is preferred for washing tube.
dirty clothes. I)only a&kb aretrue 2)a,b & c are true
R: Surface tension of soap solution decreases on 3) allare true 4)b, c & d are true
heating. 3. When impurities are added to a liquid its surface
A 2)B 3)C 4)D tension.
4. A: The impurities always decreasethe surface a) always increases.  b) always decreases.
tension of a liquid. c) if impurities are sparingly soluble surface tension
R: The change in surface tension of the liquid de(.:r.eases.. _ _ _
depends upon the degree of contamination of the d) if impurities are highly soluble surface tension
impurity. increases.
DA 2)B 3)C 4D 1) a, care correct  2)c,d are correct
5. A:Detergent should have small angles of contact. 3)b, d are correct 4) a, d are correct
R:Ifangle of contact is small therefore detergents || 4.  Therise of liquid in a capillary tube depends on
rinse the clothes dust in less time a) the material of tube and nature of liquid
A 2) B 3)C 4) D b) the lengthoftube c) the outer radius
6.  A:Theangleofcontactof pure water with glassisacute. d) the inner radius of the tube
R: The adhesive force between molecules of water 1. only a & b are correct 2) a & ¢ are correct
and glass is greater than cohesive force between 3)only a & d are correct 4) a, b & d are correct.
water molecules. 5. Angle of contact between a liquid and a solid is a
DA _ 2)B . .3) C . 4) D property of
7. A:Tiny drops of liquid resist deforming forces a) the material of liquid b) the material of solid.
better than bigger drops. o ¢) the mass of the solid d) the shape of the solid.
R: Excess pressure inside a drop is directly 1.a & b are correct 2) a & c are correct
11)§<j£ortlon2121)tcl)3the surf;)cectens1on4) D 3) a &d are correct 4) a, b & d are correct
6. Ifforaliquidi 1, f¢ f cohesive is twi
8.  A: A large soap bubble expands while a small of;)é}?e:il(;lri. 1@ VESSEL, TOTEC Of CONESIVE IS tWIEe
bubble shnnk§, when they are connected to each a) the miniscus will be convex upwards.
other by a capillary tube. .
i . b) the angle of contact will be obtuse,
R: The excess pressure (due to surface tension) L e . .
L X ) . c. the liquid will descend in the capillary tube.
inside a spherical bubble increases, as its volume L .
decreases. d. the liquid will wet the solid.
a) A 2) B 3)C 4)D 1)only a & b are correct 2) only a & ¢ are correct
3)a & d are correct 4)a, b & c are correct
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When a capillary tube is immersed into a liquid,

the liquid neither rises nor falls in the capillary.

a. The angle of contact must be 90°.

b. The angle of contact may be 90°.

c. The surface tension of liquid must be zero.

d. The surface tension of liquid may be zero.

1.b & d are correct 2) a & b are correct

3. b & carecorrect 4)a & c are correct.

‘When an air bubble moves up from the bottomofa lake

a) its acceleration decreases and becomes zero.

b) its acceleration increases and becomes constant.

¢) its velocity increases and becomes constant.

d) its velocity decreases and becomes zero.

1) a & b are correct 2) a & c are correct

3) b & c are correct 4) b & d are correct.

When a drop splits up into number of drops

a) area increases b) volume increases

c) energy is absorbed d) energy is liberated

1) a & b are correct 2) a & ¢ are correct

3) a & d are correct 4) b & d are correct
ANSWERS:

1)1 2)23)24)45)16)47)18)29)2

PREVIOUS EAMCET QUESTIONS

EAMCET 2004(M)

1. Theradii of the two columns in a ‘U’ tube are

‘r,’ & ‘r,’, when aliquid of density (angle of

Water raises to a height of 10cm in a capillary
tube and mercury falls to a depth of 3.5cm in
the same capillary tube. Ifthe density of mercury
is 13.6 gm/c.c and its angle of contact is 135°
and densityof water is 1 gm/c.c and its angle of
contact is 0°, then the ratio of surface tensions
of two liquids is (cos 135°=10.7)
1) 1:14 2)5:34 3) 1:5 4)5:27
EAMCET 2003 (M)
4.  Therate of steady volume flow of water through
a capillary tube of length ‘I’ and radius ‘r’ under
a pressure difference of P is V. This tube is
connected with another tube of same length but
half the radius in series. Then the rate of steady
volume flow through them is (pressure across
the combination is P)
1) V/16 2) V/17 3)16V/17 4)17V/16
EAMCET-2002 (E)
5. Aglass capillary tube of inner diameter 0.28 mm
is lowered vertically into water in a vessel. The
pressure to be applied on the water in the
capillary tube so that water level in the tube is

same as the vessel in 7/ ;2 is(surface tension

of water = 0.07 N/m atmospheric pressure=

10° N/m*)

1.10° 2.9 x 10° 3. 100 x 10’ 4. 101 x 10’
EAMCET-2002 (M)

contactis 0° } is filled in it, the level difference 6. The work done in increasing the size of a
of the liquid in the two arms in ‘h’. The surface rectangular soap film Wlt‘h dimensions
tension of the liquid is {g = acceleration due to 8cmx3.75cmto 10 cmx 6 cmis 2x 10~*J. The
gravity } surface tension of the film in N/m is
1. 165 x 107 2.33 x 107
pghrir, pgh(n,—1) s <107
D20 -n) 2 5, 3. 66 x 10° 4. 825 x 107
“ EAMCET-2001 (E)
2(r-n) 2(r—1,) 7. A mercury drop of radius 1 cm is sprayed into
3) pghrr, 4) pgh .106.drops.0f equal size. The energy expended
EAMCET 2004 (E) in joule f (surface tension of mercury is
2. One end of a uniform glass capillary tube of 460 x 10°N /m)
radius r = 0.025cm is immersed vertically in 1. 0.057 2.5.7 3. 57 x 10* 4.57x10°
water to adepth h=1 cm. The excess pressure EAMCET-2001 (M)
in N/m? required to blow an air bubble out of || 8.  Consider the following two statements A and B
the tube and identify the correct choice in the following:
Surface tension of water=7 x 10 2 Nm ! A: The excess pressure inside a small liquid
Density of water = 10°Kgm - drop is more than that of a big drop.
Acceleration due to gravity = 10 ms B:As the aeroplane moves fast on the runway
1)0.0048 x 103 2)0.0066 x 10° the pressure is more on the upper surface of'its
3) 1‘0018 < 10 4) 1 0033 x 10° wings and less on the bottom surface of the
. ' wings.
EAMCET 2003 (E) 1. Both A and B are true
2. Aistrue but B is flase
3. Ais flase but B is true
4. Both A and B are flase
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EAMCET-2000 (E)

9 8000 identical water drops combine together
to form a big drop. Then the ratio of the final
surface energy to the initial surface energy of all
the drops together is.

1.1:10 2.1:15 3.1:20 4.1:25

EAMCET-2000 (M)

10. The surface energy of a liquid film on a ring of
area 1.5 m? is (surface tension of liquid=5Nm!
1.0.75 Joule 2.7.5 Joule
3.2.25Joule 4.3.0 Joule

EAMCET-1999 (M)

11~ When acylindrical tube is dipped vertically into
a liquid the angle of contact is 140°. when the
tube is dipped with an inclination of 40° the
angle of contact is
1.100°  2.140°

EAMCET-1999 (M)

12.  When a capillary tube is lowered into water, the
mass of the water raised above the outside level
is 5 gm. If the radius of the tube is doubled the
mass of water that raises in the tube above the
outside level is
1.1.25gm 25gm 3.10gm 4.20 gm

EAMCET-1998 (E)

13. Neglecting gravity, the potential energy of a
molecule of a liquid on the surface of a liquid
when compared to the potential energy of a
molecule inside a liquid is
1. greater 2. less 3. equal
4. depending upon the liquid some times more,
some times less

EAMCET-1998 (M)

14. Two soap bubbles are blown. In first soap
bubble excess pressure is 4 times of the second
soap bubble. The ratio of the radii of the first
and second soap bubble is
1.1:4 2.1:2 3.2:1

EAMCET-1996 (M)

15.  Acapillary tube when immersed vertically in a liquid
rises to 3 cm. If the tube is held immesed in the
liquid at an angle of 60° with the vertical, the length
of'the liquid column along the tube will be
l.2cm 2.45cm 3.6cm  4.7.5cm

EAMCET-1995 (M)

16. The liquid meniscus in a capillary tube will be
convex, if the angle of contact is
1. greater than 90° 2. less than 90°
3. equal to 90° 4. equal to zero

EAMCET-199%4 (E)

3.180°  4.60°

4.4:1

17. A drop of liquid pressed between two glass

plates spreads to a circle of diameter 10 cm.

Thickness of the liquid film is 0.5 mm and surface

tension is 70 x 10 Nm''. The force required to

pull them apart is

1. 44N 2.1.I1 N 3. 22N

EAMCET-1993 (E)

18. A spherical soap bubble of radius 1 cm is formed
inside another of radius 3 cm. The radius of
single soap bubble which maintains the same
pressure difference as inside the smaller and
outside the larger soap bubble is
1.1 2.0.75 3.05 4.0.25

EAMCET-1992 (M)

19. A spherical soap bubble has a radius 'r'. The
surface of tension of the soap solution is '"T".
The energy needed to double the diameter of
the bubble at the same temperature is
1.24 70T 2.470°T 32720°T 4.127210°T

EAMCET-1992 (E)

20. Three small identical mercury drops in a
thermally isolated system merge into a single
drop. The temperature of the drop willbe
than the original temperature of small drops
1.less 2. greater
3. equal to 4. may be less or greater

EAMCET-1991 (M)

21. The work done to get n smaller identical drops
to form a big spherical drop of water is
proportional to

1

. n2/3 _1

EAMCET-1991

22. [Ifsurface tension of water is 7.3 x 102 N/m.
The excess pressure inside a spherical drop of
radius 1 mm is N/m?
1.146 2. 1.46 3.14.6

EAMCET-1990

23. The surface tension of soap water is 0.04 N.m
I, The excess pressure inside a 10 mm diameter
soap bubble in N/m? will be
1.4 2.8 3.16

EAMCET-1990

24. Therise of aliquid due to surface tension in a
narrow capillary tube of diamter d is 'h'. When
the diameter is reduced to d/2, the height will be

h
2

43.6 N

1 2. IR 3.n'P -1 4 p*

-1

4. 292

4.32

L.h 2.2h 3 4.4h

EAMCET-1989
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25. Atcritical temperature surface tension becomes
1.0 2.1 3. Infinite 4. Negative
EAMCET-1989
26. The fundemantal quantity which has the same
power in the dimensional formula of surface
tension and coefficient of viscosity is
1. Mass 2.Length 3. Time 4. None
EAMCET-1988
27. Droplets of a liquid are generally more spherical
in shape than large drops of the same liquid
because
1. Force of surface tension is equal and opposite
to the force of gravity
2. Force of surface tension predominates the
force of gravity
3. Force of gravity predominates the surface tension
4. Force of surface tension and force of gravity
act in the same direction and are equal.
EAMCET-1987
28. The excess pressure inside a soap bubble is
1.Inversely proportional to the surface tension
2.Inversely proportional to its radius
3.Directly proportional to square of its radius
4.Directly proportional to its radius
EAMCET-1987

29. The surface tension of a liquid with rise
of temperature.
1. Increases 2.Decreases

3. Remains same
4. First decreased and then increases
EAMCET-2005 (M)

EAMCET-2006 (E)
33. Two soap bubbles combine to form a single
bubble. In this process, the change in volume
and surface area are respectively ‘V’and ‘A’.
If P is the atmospheric pressure, and T is the
surface tension of the soap solution, the
following relation is true
1.4PV+3TA=0 2.3PV-4TA=0
3.4PV-3TA=0 4.3PV+4TA=0
KEY
3) 2
07)1
11)2
15) 3
19) 1
23)4
27)2
31)1

1
5)4
9)3
13) 1
17) 3
21)3
25) 1
29)2
33)4
QUESTIONS FROM OTHER
COMPETITIVE EXAMS
AIIMS-2002

01.

2) 2
06) 2
10)2
14) 1
18)2
22) 1
26) 1
30)2

4) 2
08)2
12)3
16) 1
20)2
24)2
28)2
32) 1

Ifthe surface tension of water is 0.06 p; ! then the

capillary rise in a tube of diameter 1 mmis (.9 =0 )
1. 3.86cm 2.3.12 cm 3.244cm 4.1.22cm

AIIMS-1999

02. Adrycleanneedle of diameter 'd' and density p
when carefully placed on the surface of water
remains floating. If T is the surface tension of water,
then maximum value for the diameter 'd' of the
needle for enabling it to float will be

30. The pressures inside two soap bubbles are 1.01
and 1.02 atm respectively. The ratio of their | d= 8pr 5 d= dpr
respective volumes is ) Tg ) Tg
1.16 2.18 3.4 4.2
EAMCET-2005 (E) _ | 8T .
- : 3.d= |— 4. data incomplete
31. A thinwirering of 3 cm radius flat on the surface ' prg ' P
of a liquid. The pull required to raise the ring JIPMER 1997 CPMT : 1999. 1986
before the film breaks is 30.14 x 10°N more || 3. Liquid drops acquire spherical shape due to
than it is after. The surface tension of the liquid 1. gravity 2 surface tension
(in Nm™) is 3. viscosity 4. intermolecular attraction
1. 80x107 2.87x10°° MNR 1999;CPMT 1999
3. 90x10° 4. 981073 04. @ iera;:éi allrl(;;l (r)lgedle may float on
EAMCET-2006 (M) . 1. its shape 2. Archemedes' uplift force
32. A wire of length L metres, made of a material of . .
. : . . . 3. surface tension effect 4. the statement is wrong
specific gravity 8 is floating horizontally on the ROHILKHAND PET 1999
surf'c.ice of waer. Ifitis not wet by water, the 05. Theheight upto which water will rise in a capillary
maximum diameter of the wire (in mm) upto tube will be:
which it can continue to float is (surface tension 1) maximur.n when water temperature is 4°C
of wateris T= 70x10~ Nm™) 2) minimum when water temperature is 4°C
1. 1.5 2. 1.1 3.0.75 4.0.55 3) minimum when water temperature is 0°C
4) same at all temperatures
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AMUPMT 1999

06. A metal disc of radius 'r' floats on the surface of
water. The water layer goes down and makes an
angle g with the vertical edge of the disc. If'it
displaces a weight of W of water and the surface
tension of waer is T, then weight of disc is

1)2n 1T cos O 2)2n 1T
3)2zrT cos@ +W 27z rT cosd -W
AMUPMT 1999

07. A 10cm long wire is placed horizontally on the
surface of water and is gently pulled up with a

force of 2 x 10°N to keep the wire in
equilibrium. The surface tension of water in

N/mis
1)0.002 2)0.001 3)0.1 4)0.2
MPPMT 1997, BCECE 1999

08. Thepressure of air inside a soap bubble of diameter
0.7 cm is 8mm of water above atmospheric

pressure. The surface tension of  soap solution is
1) 98 x10" N/m 2) 6.8x102N/m

3)72 x 10° N/m  4)137 x 10" N/m

MPPET 1999

09. The work done in increasing the size of a soap
film from 10cm x 6¢cm to 10 cm x 1lcm is
3x10~*Joule. The surface tension of the film is
D15x10°N/m  2)3.0x10°N/m
3)6.0x10°N/m  M11.0x10°N/m

AIIMS 1998

10. The amount of a liquid cohesive force per unit
length is called
1) deperession 2) adhesion
3) apparent weight ~ 4) surface tension

AFMC 1998

11. Ifthe surface tension of water is (.06 Ny~ then
the capillary rise in the tube of diameter 1 mm is

MPPMT 1998
14.  Atwhich of the following temperatures the value
of suface tension is minimum.

Da’c  2)25°Cc 3)s50°Cc 475°C

MP PET 1997

15. Mercury does not wet glass, wood or iron
because

1) cohesive force is less than adhesive force
2) cohesive force is greater than adhesive froce
3) angle of contact is less than 9(°
4) cohesive force is equal to adhesive force

RAJ PMT 1997

16. A capillary tube of radius't' is immersed in water
and water rises in it to a height H. Mass of water
in the capillary tube is m. If the Capillary ofradius
2ris taken and dipped in water, the mass of water
that will rise in the capillary tube will be
I)m 2)2m 3)m/2 4)4m

AIIMS 1997

17.  Whatis the pressure inside a water drop of radius
Imm in an atomosphere of pressure 101293

Nm 2 (surfce tension of water 72 %103 Nm™!)

1)101293 pnpp; 2 2)101437 N2

3) 101581 N2 4) none of the above
JIPMER 1997

18.  Two pieces of glass plate one upon the other with
a little water between them cannot be separated

easily because of

1) inertia 2) pressure

3) viscosity 4) surface tension
MPPET 1997

19. One thousand small water drops of equal size
combine to form a big drop. The ratio of the final
surface energy to the total initial surface energy is
1)10:1  2)1:10  3)1000:1 4)1:1000

MPPET 1996

20.  The amount of work done in blowing asoap bubble
such that its diameter increases from d to D is
(surface tension of solution="T)

D)4z(D*-d*>)T  2)8x(D* —d*)T

3)x(D*-d*)T 4)27x(D*-d*)T
CPMT 1997

(assumeg = 0°) 21. Excess pressure of one soap bubble is four times
1)1.22cm 2)2.44cm 3)3.12cm 4) 3.86 cm more than that of other. Then the ratio of
MNR 1998 volume of first bubble to second one is
12.  Two capillary tubes A and B of radii 0.2 cmand 0.4 MPP]%')FI{836 2)64:1 3)4l H1:2
cmare dlpp(?dmﬂl(? same 11.qu1d. Theratio ofhelghts 22. A capillary tube, made of glass is dipped into
through which liquid rises in the tubes A and B is mercury. Then
D1:2 - 2)2:1 3) 14 44 1) mercury rises in the capillary tube
AFMC 1998 2) mercury descends in capillary tube
13. A bigdrop ofradius R is formed by 1000 small 3) mercury rises and flows out of capillary tube
droplets of water,then the radius of small drop is 4) mercury neither rises nor descends in the
» R R R capillary tube.
= = = = AMU 1996
D 2 2) 5 3) 6 4 10
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23. Thesurface tension of water is T. The weight (W) || 28. A vessel, whose bottom has round holes with diam-
of water supported by surface tension in capillary eter of lmm s filled with water Assuming that sur-
tubue of radius Ris face tension acts only at holes, then the maximum
1) T4z R> 2)T27zR 3)TR 4) T/27R height to which the water can be filled in vessel

CPMT 1995 without leakageis (J & KCET 2002)

24, The quantity on which therise of liquid in a capillary (Given surface tension of water is 75 X 103 N/m

: — 2
tube does not depend is allr)lg fm 12?3 /38cm 33mm  4)3m
1) Density of liquid 2) radius of capillary tube ) . ..
. 29. Iftwo soap bubbles of different radii are con-
3) angle of contact 4) atmospheric pressure

MP PMT 1995 nected by a tube. (AIEEE 2004)

25.  Work done in blowing a soap bubble of radius ;r)nZIIIrerﬂ;f{):)lgrgi?t}?elesi:eljs%%)zrc:rlrllgzles;o the
10cm is (surface tension of soap solution is : . quat

2) air flows from bigger bubble to the smaller
3 N/m) bubble till the sizes are interchanged
100 3) air flows from the smaller bubble to the bigger.
1)75.36x10™ J 2)37.68x10°J 4) there is no flow of air.
KEY
3)150.72x107*J  4)75.36]

CMEET 1995 01)3 02)3 03)2 04)3

26. If oissurface tension, the work done in breaking a 05) 2 06) 3 07) 3 08)2
big drop of radius 'R'into 'n' drops of equal raidus is

BHU 1995 09)2 10) 4 11)2 12)2
D Rn*’ o 2)(n*? -1)o R? 134 144 152 162
N4z R (1 -1)e DR (" ~1)o 172 184 192 20)4
27. Asoap bubble Qf rgdius 'r'is formed in air. The 21)1 2) 23)2 24)4
excess pressure inside the bubble is
AT T 2T AT 25)1 26)3 21 28) 3
— — B+— 4P ——
D5 A DN ahT 29)3
k sk ok ok ok
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