Surface Tension

A soap film of surface tension 3x1072 Nm ™' formed in

rectangular frame, can support a straw. The length of the
film is 10 cm. Mass of the straw the film can support is

(b) o0.6gm
(d) 60gm

(a) 0.06gm
(c) 6gm

Energy required to form a soap bubble of diameter 20 cm
will be (Surface tension for soap solution is 30 dynes/cm)

(a) 12000 rergs (b) 1200 wergs

(c) 2400 rergs (d) 24000 rergs

If the work done in blowing a bubble of volume V is W,
then the work done in blowing the bubble of volume 2V
from the same soap solution will be

(2) W/2 M 2w
© 2w @ Vaw

Surface tension of soap solution is 2 x10-2 N/m. The work
done in producing a soap bubble of radius 2 cm is

() 647 x107%J (b) 327x107°J

©)

Excess pressure inside a soap bubble is three times that of
the other bubble, then the ratio of their volumes will be

(b) 1: 9
(d) 1:81

When a capillary tube is dipped in water it rises upto 8 cm
in the tube. What happens when the tube is pushed down
such that its end is only 5 cm above the outside water
level

(a)

167x107°J (@ 87zx107°J

(a) 1:3
() 1: 27

The radius of the meniscus increases and therefore
water does not overflow

The radius of the meniscus decreases and therefore
water does not overflow

(b)

(c) The water forms a droplet on top of the tube but does

not overflow

(d)

A bubble of 8 mm diameter is formed in the air. The
surface tension of soap solution is 30 dynes/cm. The
excess pressure inside the bubble is

The water start overflowing

(a) 150 dynes/cm? (b) 300 dynes/cm?

(c) 3 x 1073 dynes/cm? (d) 12dynes/cm2
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The height upto which water will rise in a capillary tube
will be

(a) Maximum when water temperature is 4°C
(b) Maximum when water temperature is 0°C
(c¢) Minimum when water temperature is 4°C
(d) Same at all temperatures

Water rises to a height of 10 c¢m in capillary tube and
mercury falls to a depth of 3.112 c¢m in the same capillary
tube. If the density of mercury is 13.6 and the angle of
contact for mercury is 135°, the ratio of surface tension of

water and mercury is [MP PET/PMT 1988]
(a) 1:0.15 (b) 1:3
(@ 113 PET1989] @ 15:1

The angle of contact between glass and water is 0° and it
rises in a capillary upto 6 cm when its surface tension is
70 dynes/cm. Another liquid of surface tension 140
dynes/cm, angle of contact 60° and relative density 2 will
rise in the same capillary by

(b) 24cm
(d) 6cm

(a) 12cm
(c) 3cm
A drop of water breaks into two droplets of equal size. In
this process, which of the following statement is correct
[NCERT 1976]

(a) The sum of temperature of the two droplets together

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 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

A soap bubble of radius R is blown. After heating the
solution a second bubble of radius 2R is blown. The work
required to blow the second bubble in comparison to that
required for the first bubble is

(a) Double
(b) Sligkilplessapgydouble

(c) Slightly less than four times
(d) Slightly more than four times

A false statement is



14.
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(a) Angle of contact @ <90°, if cohesive force < adhesive
force

(b) Angle of contact @ > 90°,, if cohesive force > adhesive
force

(c) Angle of contact g = 90°, if cohesive force = adhesive
force

(d) If the radius of capillary is reduced to half, the rise of
liquid column becomes four times

The diameter of rain-drop is 0.02 cm. If surface tension of

water be 72 x107° newton per metre, then the pressure

difference of external and internal surfaces of the drop
will be

(a) 1.44 x10* dyne — cm™

15.

(b) 1.44 x10* newton —m™>
(c) 1.44x10° dyne —em™?
(d) 1.44 x10° newton —m™>

Water rises to a height of 16.3 ¢cm in a capillary of height
18 cm above the water level. If the tube is cut at a height
of 12 cm

(a) Water will come as a fountain from the capillary tube

(b) Water will stay at a height of 12 cm in the capillary
tube

(c) The height of the water in the capillary will be 10.3
cm

(d) Water will flow down the sides of the capillary tube



S Answers and Solutions

(b) The weight of straw will be balanced by the force of

. 271
surface tension .. mg =27l = m = —

g

_2x3x107°x10x107°
9.8

kg =0.6gm

(d) E=8mT =8z(10)* x30 = 24000 7 erg
(d) Work done to form a soap bubble
Roc 1B )

W =8aR’T (As Vo R? ..

W V2/3

2/3
@:(%J CP = W, =)W
1

(2) W=8aR’T =8x7wx(2x1072)*x2x1072 =647 x107°J

© APl BB 3
r AP, n no1

3 3
Yo_(n) (1) L
v, \n 3 27

2T

() h=—= hR = 2T = constant
Rdg dg

When h decreases, R increases.

(b) AP:4_T:4><30

r

=300 dyne /cm* .

_2Tcosf

© & rdg

. For water, density is maximum at

4°C, so the height is minimum at 4°C.
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15.
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2T cos O = hrdg

h= =
2cos b

rdg

cosd, 6

I, _h 7
= L =—1x-L
T, hy, n 4,

><ﬂxcosﬁ2 1

_2Tcos®  hy, T, cosé’zxd_1 n

h . =—= —

rdg hy T, cos@ d, r
h_zzﬂxcos60 xlxlzl—zhzzh—l:3cm.
hy, 70  cos0° 2 2 2

Work done to form a bubble of radius R
W, = 8aR*T,
Work done to form a bubble of radius 2R
/4 T,
W, =8x(2R)* T, = 3272R*T, . —=—1-
W, 4T,
If surface tension of soap solution is same then
W, =4Ww,
But in the problem temperature of solution is
increased so its surface tension decreases.
LW, <4W,
If radius of capillary is reduced to half, the rise of
liquid column will be two times. as 4 oc 1/r

apo 2T _ 2x72%107°

= ol o - 40 Nim*
r . X

=1.44 x10* dyne /cm?

Because if the length available is less than required,
then water will rise upto available height and adjust
its radius of curvature.



