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Paper Aeroplane

Make a simple paper aeroplane to understand the
various forces acting on it during flight.

You will need

Used sheet of A4 paper (standard paper used in
printers and photocopiers), 21.5 x 28 cm

Cellotape

Paper clips

Here we go

1. Foid the paper in half along the length.

2. Open the paper and fold both corners down
towards the centre (refer figures ¢ and d on the
following page).

3. Fold one side again towards the centre along the
dotted line.
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Fold the other side along the dotted line. Make sure
the folds are sharply creased.

Turn the paper over.

Fold one side over along the dotted line on the left (f).
Fold the other side over along the dotted line on
the right ().

8. The plane should look like the one in figure h, from

the bottom.

9. Use a piece of cellotape to hold the body of the

plane together. Give its wings a slight upward tilt.

10. Launch the plane. You can increase its thrust by

throwing it harder. If the plane flutters and slips
from side-to-side, you can putin a paper clip.

b=

11. The position of the paper

e

clip will change the point

at which the plane’s

weight is balanced. This g
point is the centre of |
gravity. To find the centre

of gravity of your plane, try to balance it on your
fingertip. The point at which the plane balances
on your fingertip is its cente of gravity. As the centre
of gravity changes

according to the

position of the paper

clips, where should you

place the paper clip for

the longest flight? m

12. Adding a paper clip also

adds to the plane’s weight. Try putting twolPaper
clips in the same position. Does the plane stay up
in the air as long as it does with one clip? Try adding
three paper clips. What happens now? What would
happen if you put eight paper clips? Real



aeroplanes are made of lightweight metals. Planes 15. Make another aeropiane model. This time, fold

must also have their cargo carefully balanced the edges of the wings upwards about 2.5 cm from
before take-off. the ends. The fold should be parailel to the plane’s
13. Throw your plane against the wind and then try body and at right angles to the surface of the wings.
throwing it with the wind. n The right-angle folds act as vertical stabilisers.

A vertical stabiliser makes the plane fly level and
helps stop side-to-side swaying. The wings of the
plane act as horizontal stabilisers. They help
prevent bumpy, up-and-down movement.

Compare the two flights.
In which direction does
the wind seem to give the
plane more lift? Which
way does the flight last
longer? Why do pilots try to take off and land
aeroplanes into the wind?

14.Make two 1.3-cm cuts, 3.5 cm apart on the back
edge of each wing (see figure n). Fold the paper
between the cuts at a slightly upward angle. These -—
flaps will help the plane go up or down. Launch
the plane with the flaps at this upward angle. Do
the flaps change the flight of the plane? Flatten .-
the flaps and check. Does it make a difference? P
The flaps change the direction of the flight. i
As the plane moves through the air, the flaps push
against the air. The air pushes back against the 15 p
flaps with an equal force.




3. Draw a dove on the sheet. Cut along

Blrd Of Peace the outline of the sketch. Do not cut

the dotted lines.

4. Now fold along the dotted lines.

An elegant d_ove, the bird of peace, can be made from 5. Finally, make the dove stand on its
a piece of stiff paper. base.

You will need
Card paper

Here we go
1. Take a thick 30 x 15 cm sheet of card
paper.

2. Folditin half.

B
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Folding Calendar <a> gy c‘ :Q>

6. Glue the thirg Springy piece to the previous two.
Once assembled it should open and close like an
accordion.

7. This foldable madel can not only be used to make

a calendar but aj '
Here is a simple calendar to place on your study-table. taiso a picture story.

You will need _ .
Chart paper E@ @
f g

Fevicol
e
Here we go 8. Write the dates and the month on the outward folds
1. Take a 25 x 25 cm square piece of paper (refer of the calender.
figures a-d on the following page). This calendar was designed by the Sita School located
2. Foldinhalf. onthe outskirts of Bangalore. Chiidren paint, print and

3. Openthe fold and re-foldin halfinordertomakea  sell these calendars to raise money for their school.
plus sign.

4. Now fold it along both diagonals and squash to ‘
make a small square paper spring. Make three <
such paper springs. 7‘\
5. Take two of the springy pieces and glue one on ’/7
top of the other. |
h i
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Springy Cat

This is a simple, yet fun toy. When you fan the cat it
springs up.

You will need

Empty matchbox
Used A4 paper

Fevicol

Empty pistachio shells

Here we go

1. Remove the drawer from an empty matchbox to
make the cat’s body.

T

2. Take four strips of 5 x 1 cm used paper. Wrap a
pistachio shell (or any other light shell) in a thin
strip of paper and glue it as shown in figure c.

3. Drawlines with a pen for the paws.

4. Glue the four legs to the matchbox drawer.

5. Fixaface andtail. Draw eyes, a nose and whiskers.

6. Place the cat on the ground and fan it with a
notebook. The cat will jump on its springy feet.




Rectangular Paper Box

A sheet of paper is all you require to make this useful
box.

You will need
Used sheet of A4 paper

Here we go

1.
2.
3.

4.

Fold the paperin half.

Fold it again into quarter.

Unfold the paper to make it half the A4 size. Fold
the top left and right corners.

Fold the bottom left and right comers. (Refer to
figures ¢ and d on the following page.)

Lift the upper part of the folded paper and place it
ontop.

Fold along the two vertical dotted lines as shown
infiguref.

a b c d

7. Insert your thumbs in the folded paper model and
lift it with the help of your index fingers.

N A
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8. Form a triangular flap on
the left side.

9. Similarly, form a triangular
ftap on the right side.

13



10. Tuck both the left and
right flaps into the
triangular pockets to
form a handy
rectangular box.

Paper Structures

You can learn about engineering and the streength of
structures through these simple experimentss.

You wiil need

Card paper

Books of various sizes
Plastic glasses

Coins

Here we go

1. Fold a sheet of paperina V
shape and stand it onits edge
on atable.

2. Place a book on top. Will the
structure support the weight
of the book?

14



3. Fold sheets of paper in different ways (refer the
figures below) to see which of them can support
the weight of the book. Will all the structures be
equally strong?

. One of the ways o test the strength of a structure
is to keep loading it until it crumbles or collapses.
By trial and error, you will be able to discover that
one structure is stronger than all the others and
can support more books.

The idea is to keep piling on more and more books
until the structure gives way. (Once | folded a 14 x
9 cm postcard into a 9-cm high cylinder. Then |
lcaded it with books. To my surprise, the postcard

. Roll five sheets of paper into

cylinder could support aload
of 4 kgs without crumbling!)

tubes. All the tubes should
have a 5-cm diameter and
be of the same length. Roll
them on a bottle or can to
ensure this and then slip
them off. Glue or fasten the edges with tape so
the tubes keep their shape.

Stand one tube on the floor. Place a book on top.
Balance the book carefuily, and if necessary
steady it with your hand. Place
another book on top of this.
Continue placing books until
your tower gives way and
coilapses. Note the number of
books one tube can support
before it collapses. Now place
the remaining four tubes on
the floor like the legs of a table. Piace one book on
top like a table top. How many books can this table
support?

. L, T, H, 1 and U are not just simple letters of the

alphabet. For engineers, they are the shapes of
various beams used in the construction of
buildings. Fold I, T, U and L model beams out of
paper. Each of these is stronger than a beam

17



made from a flat sheet.

Which of these shapes
is the strongest? Test
them by loading them
appropriately.

Place two plastic

drinking glasses with
approximately 15 cm of space between them. Now
balance a paper across the top and place a third
plastic glass on the bridge in the centre (refer
figure). Will the bridge and glasses support the
weight of the third plastic glass?

. Fold or roll papers into

different shapes. Place

each in turn across the 5

glasses. Press down on

the centre of each bridge

with your finger, until it

coliapses. You can guess

which shape will withstand the most pressure
before it collapses. Which shape turned out to be
the strongest?

. Abeamis a structure that
can stand on its own.
Beams are required for
making bridges. Cuta 25
x 10 cm sheet of paper.
Fold 2.5-cm strips on both

18

sides to make a long tunnel. Rest the ends of the
bridge on the plastic glasses. Now place five-rupee
coins on the centre of the bridge until it collapses.
Count the number of coins that made the bridge
collapse.

9. Continue the experiment
by making an arch
bridge. Cut a length of
paper such that when it
makes an arch it is just
the height of the glasses
(refer figure). Place a flat strip of paper on top of it.
Again lay five-rupee coins on top of this bridge and
test it. Does it support more weight than a beam
bridge?

10.The most common bridge is the pier or the pile
bridge. Roll a cylinder the exact height of the plastic
glasses and place it between the glasses. Place
a strip for the road on top. How strong is this bridge
once a few coins are placed on it?

19



It Levitates, it Spins, it
Writes!

This is a simple and inexpensive toy that also
demonstrates magnetic levitation.

You will need

Old CD

Old rubber slipper

Pencil

Scissors/Knife

Six ring magnets (17.5 mm outer diameter; 7.5 mm
inner diameter; 3 mm thickness)

Here we go

1. Mark out eight equal sectors on the discarded CD.
Use a large pair of scissors to cut out one section
ofthe CD.

2. Cut the lower corners at an angle (refer figure b
on the following page).

3. Take two ring magnets and
fit them on to a pencil.
Scrape the pencil if they do
not fit easily. The polarities
of the magnets does not
matter.

4. Cut a 15 x 7.5 cm rectangle from an old rubber
slipper with the help of a sharp knife (see figure
d). You might want to take the help of an adult while
doing this.

5. Draw lines at 2 cm, 6.5
cm and 12.5 cmn distance
from one end. Now make
5-cm wide cuts on these

lines. d
6. Insertthe CD piece into one =P
slit. Place two ring magnets
in the rubber slit next to the
CD. These magnets must v yd
i
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have poles which attract the pencit magnet close
to the writing end. Insert two more ring magnets in
the remaining slit. These magnets must repel the
pencil magnet (away from the writing end).

7. If you now place the pencil on the tip of the CD it Ar"mal PICtu res

will levitate in the air. Twir the rear end of the pencil.
The pencil will keep spinning for a long time.

If you foliow the easy steps below, a difficult picture
will be extremely easy to draw.
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You might have to adjust the positions of the pencit
magnets to get the pencil to levitate.
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3. Tie a strong thread to the hook of
the hanger. Hold one end of the
frame and swing the hanger to

. make a humming noise.

H ummil ng H an ger 4. Instead of a wire hanger, you could
use a cardboard frame. Cut the
middle of the cardboard (as shown in the figure)
and stretch rubber bands on this frame. Now tie a
piece of thread to one end and swing the piece of
cardboard. You will hear a humming sound similar
to the one made by the hanger.

Make a ‘roarer’ or a ‘hummer’ out of an ordinary clothes

hanger.

You wilt need

Clothes hanger

Rubber bands

Strong thread

Sheet of stiff cardboard

5. What determines the 'hum’?

Here we go - The stretch of the rubber bands.

1. Hold the hook of the wire - The pattern of the rubber bands on the frame.
hanger and pull down the -The speed of rotation/>€- n
middle point of the big side /)\\ -
to make a diamond shape. i 7/

2. Stretch a few rubber bands %/ \
and slide them on to the wire frame. /7
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6. Fold the shape in half to get the shape shown in
figure f.

7. Now fold along the dotted line in half as shown in
figure g.

Paper Clapper

8. Fold it on your finger so that the fold is a bit
rounded.

9. Make a crease at right angles on the rounded fold.
This crease will act like a spring.

This simple-to-make paper clapper is fun to play with.

You wilt need
Used A4 paper

Here we go

Cut the paper in half along the length.

Fold itin half.

Open the fold.

Fold all the four corners as shown in figure d.
Once again fold inwards along the four slanting
dotted lines as shown in figure e.

ISUNE RS A R

10. Now hold the clapper with your
thumb and index finger as
shown. On pressing and

releasing your thumb and finger,
(" the clapper hands will clap.
V o
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4. Open the strip and fold the corers at a 45 degree
angle towards the centre (refer figures d and e).

Climbing Man
\ e>

5. Figures f and g
show the back view

ip of brown paper to make
You only need a long strip 0 pap of the folded paper.

this interesting toy.

You will need

Brown paper sheet (preferably rough) 6. Now lift the left end

at right angles. Squash it in the middie with your
index finger. The lifting and squashing of the left

Here we go end is shown below.

1. Cuta 30 x 8 cm strip of paper.
2. Folditin half lengthwise.
3. Then fold itto quarter its size as shown in figure c.

*\
X % . You will get two channels with a
triangular head. Draw a face on

the triangle and cut along the

\J
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dotted line as shown in
figure i on the previous

page.

8. Insert the triangular face
between the channels.

9. When you alternately push and pull the two ends of
the channel, the triangular face will climb up and
emerge from the top.

32

Simple Rain Gauge

Use a disposable water bottle to make a very simple
rain gauge.

You will need
One-litre plastic bottle
Sharp knife

Four bricks (optional)

Here we go

1. Cut the neck of the bottle at the
cylindrical portion with a sharp
knife.

2. The top end will act like a funnel.




3. Invert the top to make a funnel.

4. To prevent the empty plastic bottle from falling
down, dig a hole in the ground and bury the lower
end of the bottle in the hole.

You can also place the bottle between four bricks
(as showninfigure fonthe following page to prevent
it from toppling).
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Rubber Stamps

Make lovely collages using these simple rubber
stamps.

You will need

Rubber tube from a cycle tyre
Wooden block

Strong adhesive

Here we go
1. Take a 10” piece of rubber tube.

2. Cut it along its
length.

3. Openit up so that it looks like a flat
rubber sheet.

4. Draw apicture of atreeandahouse -~
on this rubber sheet.

5. Cut out the shape of the house
andtree.

6. Stick the house cutout of the o
rubber sheet on the wooden : ‘
block with some strong
adhesive.

7. Press the rubber stamp onto
the ink pad.

e

8. Print these shapes on a sheet of paper.
9.You can make lovely pictures using these

inexpensive rubber stamps.
L B
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Floating Ball

Make this interesting model and watch a bail float in
the air.

You will need

Flexi-straw

Film canister (film roll container)
Card paper

Thermocol ball

Screwdriver

Here we go

1. Take a plastic straw with accordion pleats (refer
figure a on the following page). Such a straw can
bend at right angles.

2. Make four symmetrical vertical cuts (1 cm deep)
and flare out the pleats.

3. Bend the straw at right angles.

A

D

4. Make a hole in the centre of the base and the lid of
the film canister. The hole should be just large
enough for the plastic straw to fitin it.

@. 6 o) <
N\ P ——
] b

5. Insert the plastic straw into the holes in the film
canister.

6. Draw the picture shown in figure d on a thin card
sheet. Cut along the dotted lines.

7. Take double pieces of card paper. Cut the ears,
tusks and eyes of the elephant and stick them in

39



place. The body of the elephant
should completely enclose the film
canister model.

. Place a thermocol bali in the flared
end of the plastic straw and blow from
the other end (refer figure below). The
ball will lift and float in the air.

40

Paper Pop-Up

Have fun with this easy-to-make paper pop-up.

You will need
24 x 24 cm card paper

Here we go

1. Fold a sheet of stiff card paper in half.

2. Draw two lines perpendicular to the crease till
about halfway up the folded paper and then join
them. Cut along the two dotted lines (as shownin
figure b).



. Make a crease between the two

slits, and fold the paper
upwards.

. Fold the flap backwards along
the same crease-line.

. Unfold the flap back to its
previous position, then open out
the card to form a pop-up.

. Pull up the central portion of the
gutter crease to create a
mountain. Let all the other
creases remain as vaileys.
Close the pop-up shut and
press it flat to strengthen all the
creases.

42

Multi-step Pop-Up

A pop-up, in a pop-up in a pop-up. This three-in-one
pop-up makes a unique step ladder.

You will need
24 X 24 cm card paper

Here we go
1. Fold a sheet of stiff paper into half.

2. Draw two lines perpendicular to the
fold crease till about halfway up the
folded paper, and join them. Cut
along the dotted lines (as shown in figure b).




. Fold a crease between the ends

of the slits. Fold the paper,
forwards and backwards, along
the same line.

. Now close the pop-up and make
two more slits. Fold a crease
between the ends of the slits.

. Atthis stage the pop-up will look
like the one in figure e.

. Again, close the pop-up and
make two more slits (see figure
f). Foid a crease between the
ends of the slits.

. If you open the model carefully,
you will get a unique multi-step
ladder.

44
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Balancing Nails

Can you balance a dozen nails on the head of one
nail? Sounds impossible! But it can be done very easily.

You will need

Twelve 10-cm long nails
One 12-cm long nail
Small wooden block

Here we go

1. Piace five nails with heads to
the right and the other five with
their heads to the left on one
base nail as shown in figure
b on the following page. The
total number of nails thus used will be eleven.

2. Place the last nail exactly in line with the first nait
so0 that it rests between the heads of all the nails.
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