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ϖü�żϙώƑ ùƙ øĚؕ�Ŵφʻ ʴ �χĕÚ ، å �Ů H̥ �φō ϖü�żϙώƑ ùƙ �âÚٓ �åʾ �ŦφƑ ، ùH Ȅ �åʾ̤φŠ á �ŦƬ �φŪ ņ�φʱ ŀ� φŃÿ �φĖ !äÿH φį ùH؟ Ȅ á̦ˇ �ψĖ ç �âÚţ �φʚ áφĥ ϖ Fϗû�żϙƬTφŪ ņ�φʱ ŀ� φŃÿ �φĖ ďȉ �Ɔφʸ ù �ň �âÚٓ á �Ŧφy
ùH؟ Ȅ õá̤φ̩ áφĥ ëφ́ �ŏ� φŌ �ðĚŊ đ �φĹ ÿ �φĖ ùH Ȅ éóÿ �φĖ Ě �ŴǶ ʴ �χĕÚ đ �φĹ á �Ŧφy ùH۔ Ȅ ÿ �φĖá �φŪ á H̥ φˑ "éèؕ �Ŧ ٔχĩÚĚŴؕǶÚ ņؕφʱÚó" EϖüɕTφǟ

ĚH ŋá �̢φȒ �äÚ Ĕ Hɰ đφ̒ å �Ů ٔφĕ  á �Ŧ �φĩ đ �φĹ ŤφƘ �âÚٓ Ĕ Hɰ ŏφƠÚ ،ùơŸ Hφǰ øٔá �Ŧ �φĩ Eϖ ϗ EϘğƳTŦϙƬTφĖ ùƙ �å �φĲáφǔ ÿ �φĖ áφ˧Ÿ Hφǰ ēĈ �ŦȊφƝ éóĚ �Ŋ å �Ůφİ êéÿ �φĖ å �Ůφİ �å �Ų �̣ �φł Fϖü�żTϐĩ Ú ù �ň �ãφǁ Ĕ Hɰ
ë Ʉφʸ ďɋɫφſ۔åsŮH φį ĚH ŋá �̢φȒ ùƙ(surface tension) ë Ʉφʸ ďɋɫφſ �ãφǁ đ �φĹ áφ˧Ÿ؟ Hφǰ êţɆȿφ̒ á̧ �ųφʶ ŤφƘ �âÚٓ Ť �φń åsŮH φį ϖ ϗû�żϙ ϙʾφūŏφƘ êēĈ �φĖ ëφ́ �ŏ� φŌ å �Ůφİ

ùH۔ Ȅ ŀ�χŃŏφƘ ö ٔχĕÿφİ �ðŉφŝ ŀφ̓ ù �ňŏφƘ öφǔáφŪ đ �ů �φĘé ďɋɫφſ ĔφƘ ùȅ ĔφƘ ŤφƘ ï ٔφĴÿφİ ďɔφʸ ţ �φʚ ùH Ȅ �ã �Ũφƻá �φŪ ʴ �χĕÚ

�âéŸφǛ ŀφ̓ äóŉɮ �φƁ ŀ�φŃÿ �φĖ ÿ �χĖŏφƘ �ýؕφĪ �ýؕφĪ ùȅ äţʿƶ �φĖ åsŮH۔ φį ù �ňá �φŪ �å�φĲ õŤφƠ æŉφŝ ŀφ̓ è �Ŧ �ŭφ˩ øŉɮ �φƁ ùƙ Ĕ �ŷ �ŭ φū ùȅ đ �Ǹó ŀφʼ ë Ʉφʸ ďɋɫφſ
ë Ʉφʸ ďɋɫφſ ùH۔ Ȅ ÿ �χĖŏφƘ Ĕ HɰÚŏ� φŌ đ �ů �φĘé ďɋɫφſ ĔφƘ ùȅ ĔφƘ ϖü�żϙώƑ ùƙ (volume) Ĕ �ɉφȀ ďȉ �φŁ ďɔφʸ Ēŏ ُφƘ õŤφƠ ʴ �χĕÚ öφǔÚéç ùH۔ Ȅ á �Ŧ �ŭφƒ ŏφƘ éá �Ŧ �Ű �φŪÚ

å۔ �Ů φ̦Ɲé ùȅ øĚ�Ŵǡç ņ�φʱ ŀ� φŃÿ �φĖ ùȅÚŏφƘ ùƕ �ýƬφĥ ŀ� φŃáφĐç ÿ �φĖ ŀٔφŃŸφǬ ʴ �χĕÚ åsŮH۔ φį ϖ ϗû�żϙ ϙʾφūŏφƘ đ �ψĹ ŉ�ɭ �φł áφū ÿ ؕφĖţȆ �φǿ ʴ �χĕÚ Ĕ Hɰ ϖüٔżϙώƑ ùƙ Ļ �̪ɯφƅ Ě�Ŵ Hʆ �φō ŀφʼ
�âÚٓ ŏφƠÚ ùH۔ Ȅ ŀ�φŃŸ Hφǰ ď �Ŷ �φĩ ùȅ çÚŸφǎ ùƕÚó ϖ ϗû�żϙȊϙωƝ é (density) �ã �φĘá Ŧφʸ Ēçÿ �ψĖ �é ùȅ ŀ�φŃÿ �φĖ đ �φĹ đˀ �φĖēφćáφŪ ،ŀφ˲ ùňٔá �φŪ đǠƆؕ sŭ rφĕ ņ�φʱ ěɫφſ �ýƬφĥ ŀ� φŃáφĐç

åsŮH۔ φį ϖ ϗ Ϙú�żϙȊϙ ǦφĖç ùƙŏφƘ đ �ψĹ ŉ�ɭ �φł éóÚ ʴ �χĕÚ å �Ůφİ �ã �ŨφƑ ĒèH φįá ̧ φǌ å �Ůƫ �φŪ ˲ŀφ۔ ùňٔá �φŪ �âóçؕ å �Ůφİ ŀ� φŃÿ �φĖ Ēó Ť �φń å �χĲţȆ �φǿ ùȅÚ

1



Whether playing in the rain or making soap bubbles as children, we encounter science in all

these simple joys.

Soap bubbles, dewdrops, and water dripping from a tap are all examples of surface tension.

Surface tension is a property that minimizes the surface area of a liquid. Increasing the surface

area requires additional energy. Consider a quantity of water. When suspended in the air,

like a raindrop, perched on a spider web, or as a dewdrop, the water naturally forms a shape

with the minimum surface area—a sphere. This is why water forms droplets. In the absence

of gravity, such as in a spaceship, these droplets would be perfectly spherical.

Surface tension is caused by molecular forces. Consider

water in a drinking glass. Molecules beneath the surface

experience forces from other molecules from all sides,

top, bottom, left, and right. All these forces cancel out.

However, a molecule on the surface does not experience

any forces from above, so the molecules below the sur-

face pull surface molecules downward. This means the surface is pulled inward and acts like

an elastic sheet. This sheet is hard to break. Even if a heavy object is gently placed on the

surface, the sheet will not break, allowing the object to float on the surface. Steel is denser

than water, so it should sink; but when a steel razor blade is gently perched on the surface of

water, it can remain afloat. This is surface tension.
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Figure 1: An overview of the setup to capture an image of a water drop

Let’s make sure we have everything we need shown in Fig.1

1. Lab stand

2. Thin glass tube (pipette)

3. Container with water

4. Ruler

5. A support for lifting the scale

6. Dropper

When a tube is filled with a liquid, which is then allowed to gradually drain, a small drop may
form at the edge. You must have seen such a drop hung from the tip of a water faucet. Due
to surface tension, this water drop tends to take a spherical shape. However, gravity elongates
the hanging drop and stretches it into a pear shape. This shape is also called a pendant. From
the shape of this pear, we will estimate the surface tension.

Dip a pipette or tube into a bowl of water, drawing in some water. Then while the tap on the
pipe is closed, hold it on a stand. Now very gently drain the water out until you reach the
very end. At a certain point, you will observe the formation of a pear-shaped drop which will
fall in case of a slight disturbance. Capture a close-up image of the drop and transfer it to a
computer for analysis (as described in Appendix A.1). Measure its dimensions using ImageJ
online (https://ij.imjoy.io/) (see Fig. 2).

Figure 2: Dimensions of a water pendant drop.
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These dimensions can be directly plugged into the following formula.

γ =
∆ρgD2

E

H
(1)

The parameters in Eq.1 are summarized below (Table 1)

γ Surface Tension N/m

∆ρ Difference in density between the liq-
uid and the air

kg/m3

g Acceleration due to gravity m/s2

DE Maximum diameter of the pendant
drop

m

Table 1: Variables for surface tension equation.

Furthermore, H is a dimensionless function, defined as

1

H
= a

(
DS

DE

)b

(2)

where DS is the diameter of the pendant drop at a distance DE from the bottom edge of the
drop, a = 0.345 and b = −2.5.

Now before you perform this experiment, there are a few things that should be considered.

1. Make sure that the pendant-shaped drop is the largest possible drop that could have been
formed.

2. By repeating this procedure a few times, you will have an idea of how large the drop can
be and you will be able to recognize a drop that is not properly formed.

3. Do take care of units. Surface tension is measured in Newtons per meter. So, in Eqs. (1)
and (2), take care of using proper units that carry over to the final result.

Glass tubes are very fragile. Do not keep your eyes too close
to them while experimenting. In case of breakage, do not
touch any sharp edges.
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What does the data say?
[Q 1] . From your data and Eq.1 and Eq. 2, estimate the surface tension of water? What is
it’s uncertainty?
[Q 2] . Try repeating this with various liquids and compare them with standard values. Table2
lists the surface tension of common liquids.

Substance Surface Tension (millinewton/meter)
ethanol 22.4

chloroform 26.7
water 72.8

mercury 486

Table 2: The surface tensions of various substances at 25C

ٳے䘧㴙ⵇہ
ǔ
ʠ

Figure 3: Methanol Figure 4: Ethanol Figure 5: Water.
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A Appendix
A.1 ImageJ.Js Software

Go to File → Open and chose your image.

Zoom into the scale by click-
ing on Image → Zoom →
In [+] .

Use the Line Tool to draw a line representing 1 cm.

Go to Analyse → Measure
that gives you measurements in
pixels, and calibrate by using Set
Scale.
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Set the value of Known
distance and units
then press enter.

To make the image more clear,
adjust the contrast by go-
ing to Image → Adjust
→ Brightness/Contrast.

Observe the pendant drop and
locate its maximum diame-
ter. Use the Line Tool to
draw this diameter. Make
sure you zoom in and ex-
tend this line to the center
of the edges of the drop.
Go to Analyse → Mea-
sure. This is the value of
DE .

Go to Edit and click on
Draw to make this line
permanent.
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Go to Edit and click
on Draw to make
this line permanent.

Now you can col-
lect the data from
Results dialogue box.
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