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Atmospheric Pressure

This experiment demonstrates the additive
nature of pressure on a surface as the area of the
surface is increased

Materials Required: A metal ruler and a
sheet of newspaper

Place the ruler perpendicular to the side of
a table such that a part of the scale extends
beyond the surface of the table. A gentle
stroke at the free end of the table topples
the ruler. Next, place a sheet of newspaper
on the portion of the scale lying on the
table. The paper should extend well
beyond the dimensions of the ruler. Now,
instead of a gentle blow, one has to deliver
a sharp stroke to topple the ruler.

Reason: The pressure acting on the
newspaper is proportional to its area.
Therefore, a large pressure has to be
countered in order to dislodge the ruler.
This demands a sharp stroke. In addition
to this, a sudden motion of the paper
causes a sharp increase in the volume that
causes the air pressure between the paper
and the table to reduce. The air above the
newspaper is, however, at atmospheric
pressure. The greater pressure difference
demands a greater force to dislodge the
ruler.
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Pinhole ‘Lens’

This experiment demonstrates that pinholes possess
a focusing property similar to that of convex lenses

Materials Required: A slide projector, a slide,
a cardboard with a hole of about 2 mm
diameter

Project the slide onto a screen and keep the
image slightly out of focus. Now, position the
pinhole at the centre of the lens of the
projector and place it very close to it. The
image on the screen will be focused without
changing either the object distance or the
image distance! One can use an LCD
projector to project images. In case you don’t
have a projector, you can do the following.
Hold a book at arm’s length so that you can
read it clearly. Now, gradually bring it closer
to the eye until the text appears blurred. Now
read the text through the pinhole. The text
will be clearly visible!

Reason: A simplified explanation is that
slightly defocused image is chiefly contributed
by rays passing through the edge of lens of the
projector. What the pinhole does is to cut off
these and allow only the rays passing close to
the principal axis which are focused better. At
what cost is the focus brought about?

A complete explanation for the phenomenon
involves wave optics, in particular, the
phenomenon of diffraction.
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Kaleidoscope

This experiment demonstrates that plane
mirrors arranged as a prism produce
symmetrically arranged multiple images of
an object

Materials Required: Three rectangular
pieces of plane mirrors (about 8§ cm X
20 cm each), a clear transparent glass
sphere of about 6 cm diameter, KG
Cardboard or PVC Pipe

Join the three strips of mirrors making
angles of 60 degrees at each vertex.
Use cellotape to hold the sides of the
resulting triangular prism. House this
arrangement inside a cardboard or a
PVC pipe. At one of the prism, place
the glass sphere such that nearly a half
of it is inside the prism. Glue it. Look
at any object in the surrounding
through the open end of the prism.
You will see several images of the
object distributed symmetrically. The
glass sphere behaves as a short focal
length lens. It brings the object to focus
and the mirrors produce multiple
images of the same. If it is difficult to
procure a glass sphere, use a short
focal length (5 cm) convex lens
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SALT OSCILLATOR

This experiment demonstrates metastable
equilibrium between liquids of different densities

Things required: A hypodermic syringe, a
glass tank and salt. A sheet of translucent
paper and a battery operated torch are
optional.

This experiment illustrates the fact that a
denser liquid over a less dense one is unstable.
Take fresh water in the glass tank. Place the
hypodermic syringe in a vertical position with
the piston removed such that its pointed end is
in water. Now, pour salt solution into the
syringe. Observe that the salt solution, at first,
runs into fresh water. After a while, fresh
water rushes into the syringe and the cycle
continues.

Reason: It is easy to see that the denser salt
solution flows down into fresh water since the
pressure at the orifice is higher on the salt
water side. The flow continues until the
pressures on either side of the orifice of the
syringe equalize. Now, any small disturbance
at the interface of two fluids generates a small
wave as a result of which fresh water
protrudes upwards across the salt water and
this causes it to flow into the salt water region
until pressures are again equalized at the
orifice. And any small disturbance once again
causes salt water to move into fresh water and
the cycle continues. The phenomenon was
discovered in 1970.

Further Exploration: This experiment offers
immense scope in investigating the parameters
that influence the period of oscillation — the
geometry of the syringe like the diameter of
the orifice; the concentration of the salt
solution etc.

Visual tip: Since both solutions are
colourless, one can paste a sheet of translucent
paper on one of the sides of the glass
container and projecting the image of the
flowing liquid on to it using a torch.
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Speedometer

This experiment demonstrates the principle
behind the functioning of a speedometer

Things Required: A rotating platform, a
horse shoe magnet, a copper disc and a
stand.

The horseshoe magnet is fixed to a shaft
on a rotating platform as shown in the
figure. A copper or an aluminium disc is
suspended a little above the magnet. On
rotating the magnet, the disc also rotates
in the same direction. Insert a sheet of
paper/plastic to demonstrate that wind
generated by the rotating magnet is not
responsible for the rotation of the
aluminium disc

Reason: When the magnet is rotated, its
lines of force are cut by the disk thereby
inducing current which exert a torque on
the disk, causing it to rotate. This is the
principle behind the working of a non-
contact speedometer.

Further Activity: It will be interesting to
investigate the influence of material and
the thickness of the disc on the speed of its
rotation
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PRESSURE VARIES AS DEPTH

This experiment demonstrates the dependence
of pressure in a liquid on depth

Things Required: A PVC T-tube (the kind
used for sanitary purposes), a plastic sheet
or a balloon, a tall glass tank.

Tie a balloon/ a plastic sheet at the side
opening of a PVC T-tube. Cover one of
the other two openings. Fill three-fourths
of a glass tank with water. Now, pour
water into the T-tube till the balloon/
plastic sheet bulges out substantially. As
the tube is immersed to different depths in
the glass tank, the outward bulge
diminishes with depth, gets flattened at
some depth and later on, the bulge will be
inward or concave.

Reason: To start with, the balloon is
bulged out as the pressure it experiences
from water inside the tube is more than
the pressure exerted by air outside it. As
the T-tube is immersed in water, the
pressure acting on the balloon from
outside it gradually increases. This is
because the pressure increases with depth.
When the pressure on the balloon is equal
on its either side, the sheet is flattened.

Further Exploration: Replace water in
the T-tube with salt solution. Does the
balloon flatten at the same depth as when
it was filled with water?

Repeat the experiment with different
liquids. Record your observations
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CYLINDRICAL LENS

This experiment demonstrates the nature of image
formed by a cylinder filled with water

Materials Required: A clear transparent
cylindrical pipe, water and stoppers

Stopper one end of the pipe. Fill it up with water
and stopper the other end too. Here, we have
words 'CHOICE' and 'GLASS' written in blue and
red respectively on a sheet of paper. Hold the
cylinder a few centimetres above these words and
read them as you see through the cylinder. The
word written in blue appears unchanged while the
word written in red is inverted!

Reason: This is due to the fact that the cylinder
with water acts as a convex lens. Each letter is
inverted in both cases. The letters forming the
word in blue are symmetrical about their
horizontal axis while the letters written in red are
asymmetrical. That is, the letters in blue are so
chosen as to appear the same even after they are
inverted! The observed effect has nothing to do
with colour.
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WEIGHTLESSNESS

This experiment demonstrates the effect of free
fall on buoyancy

Materials Required: A transparent tube,
corks

Fill the tube with water and add a small
piece of cork that floats on water. Now,
stopper the two ends of the tube such that
water does not leak out of the tube.
Observe that the cork floats at the top. As
soon as you invert the tube, the cork
moves up and remains at the top. Invert
the tube again. When the cork is mid way
up, drop the tube. Observe that the cork
remains stationary throughout the fall. As
soon as you catch the falling tube, the
cork moves up again.

Reason: The cork stays at the top on
account of force of buoyancy of water on
it being greater than the weight of the
object. In one sense, this acts like Normal
force on the cork. When in free fall, the
cork and water in the tube accelerate at
the same rate as a result of which the
buoyancy disappears and the cork stays
put in the same position all through the
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Rocking Cart

This experiment demonstrates acceleration
of centre of mass due to torque

A cart is fixed with a vertical rod in the
middle. The tip of the rod carries
another thin rod placed perpendicular
to it such that it can rotate freely in a
horizontal plane. This rod has equal
masses attached at the ends. When the
rod is rotated, the cart stays stationary.
Now, if one of the masses is replaced
by a smaller mass or if one of the
masses is placed closer to the point of
pivot and rotated as earlier, the cart
begins to rock back and forth.

Reason: With unequal masses, a net
component of momentum in the direction
of motion of heavier ball results. In order
to balance this, the cart will tend to move
in a direction opposite to the direction of
motion of the greater mass. This
demonstrates the law of conservation of
momentum



