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DEAR FRIENDS!

In this book you will find descriptions of amusing experi-
ments, which are based upon well-known scientific facts. You
can easily carry out these experiments yourselves, and you
will not need any special equipment. But if you wish to show
the experiments to your f[riends, we advise you to practise
them a few times before you demonstrate.

The experiments are not only amusing: after you have car-
ried out each experiment and read the explanation, you will
learn something interesting and important in such fields of
science as mathematics, physics, chemistry, biology, astronomy
and psychology.

The book will help you to learn a number of new English
words which are connected with sciencee When you have
learned them, it will be much easier for you fo read scientific
literature in English in the senior forms.

At the end of the book you will find the vocabulary of the
words which you may not know. Some of the terms are given
in the footnotes.

We hope that you will find the book interesting and easy
to read, and that it will help you to become science-minded
people.
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JOPOTHE APY3bs!

B sroft KHHre BH HaiileTe ONMMCAHHA 3aHHMAaTeJbHEIX OMNLITOB,
KOTOpHE OCHOBaHH Ha W3BeCTHHIX HayuyHHx ¢akrax. Bce 3TH
ONHTH BH CMOXeTe JIeTKO BBHIMOJHHTb CaMH, NPH 3TOM BaM He
norpeGyerca HHKakoro creiHaabHoro oGopyaosanua. Ecau xe
Bbl 3aXOTHTe TPOJAEMOHCTPHPOBATHL OMBITHI CBOHM JPY3bfM, CO-
BeTyeM BaM MOTPEHHPOBATbCS B HX BHIMOJHEHHH,

OnHTH He TONBKO 3aHHMaTeNbHb: NPOJENaB ONLITH H NPOYH-
TaB OGDBACHEHHS, Bbl Y3HaeTe MHOI'O HHTEPECHOr0 H MOJE3HOro
H3 00JacTH MaTeMaTHKH, GH3HKH, XHMHH, GHOJIOTHH, acTpOHO-
MHH, TICHXOJOrHH.

Kunra noMoxketr BaM 3anmOMHHTb MHOIO HOBHIX aHIVIHICKHX
cn0B OOuIeHayYHOro XapakTepa, 3HaHHe 3THX CAOB OGJeruur
BaM UTeHHe Hay4yHOHl JHTepaTypbl Ha aHIJHACKOM f3blKe B CTap-
IWHX KJaaccax.

B KoHLle KHHI'H BH HaifiieTe c10Bapb, KOTODHIl CO/NePKHT
BCce He3HaKOMHe BaM cjoBa. HekoToprle H3 TepMHHOB OGBACHA-
IOTCA B MOCTPAHHYHBLIX CHOCKaX.

Mbi HajeeMcs, uTO YTeHHe KHHTH GylerT 3aHHMaTelbHBIM H
JieTKHM H 6ygeT cmoco6CTBOBAaTh PAa3BHTHIO Y Bac HHTepeca K
Hayke,
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ASTRONOMY
YOUR WATCH BECOMES A COMPASS

Do you know that you can use your watch as a compass on a
sunny day? Look at the watch which is on your hand and point
the hour-hand ! in the direction of the sun, as you see in the
picture. Imagine a line which runs from the centre of the
watch through a point half-way between # the hour-hand and
number one. This line will point south.3?

If you know astronomy a little, you will understand
why this works. In the northern half of the earth, the sun
is in the south at noon. In our country the real noon is
one o’clock.’ If at that time we point the hour-hand at
the sun, the hour-hand and number one will point south,
That is why you must imagine a line which will run from
the centre of the watch through a point half-way be-
tween the hour-hand and number one. It will point south.

If you are in the southern
part of our planet, you must
point number 12 at the sun.
(The angle between this number

! point the hour-hand — Han-
paBbTe YacOBYIO CTPEJKY

2 through a point half-way be-
tween — uyepe3 TOYKY, HaxoAsILyIOCH
Ha paBHOM pAacCTOSIHHH MEeXAy

3 to point south — ykasmBathb
Ha for

4 the real noon is one o'clock —
B JICHCTBHTE/ILHOCTH MOJAEHb HacTyMa-
er B vac aua (Ha meppumopuu CCCP
esedeno Oexpemnoe 6pema, nepeseden-
HOe Ha wac eneped, ¢ yeabio 6oaee pa-
YUOHANLHOZ0 LICNONbIOBAHUR HACCACHU-
eM OHeBHO20 Coemna 8 medenue CYmox. )




and the hour-hand will then show north.) The line which you
can imagine between number twelve and the hour-hand will
then show north.

A PLANETARIUM OUT OF A CYLINDRICAL BOX

You can make a planetarium with the help of a cylindrical
cardboard box. The box will show beautiful pictures of stars
on the wall. You can take a book on astronomy and copy the
group of stars which you want
to study on a sheet of paper.
Then you must put your picture
face down on the outside bot-
tom of the box.* Then you take
a nail and make holes through
the box at each mark. You can
do that because you see the
marks of stars through the pa-
per. The holes will make a pic-
ture of the group of stars as you
will see it in the mirror, but
the picture will be right when
it is on the wall.

Now you may open your
planetarium. You take your
box into a dark room and put an electric torch into the open
end. It is better when the torch shines on the side of the box
and not directly on the holes. Then you will get a large picture
of the group of stars on the wall. If you want, you may turn
the box to study the group of stars from different positions.

AN EXPERIMENT WITH A COIN

How many times does the earth rotate during one trip
round the sun? If we want to answer this question, we must
first know from what place we are looking. As seen * from the
sun, the earth makes 365!/, turns. But as seen from a star
(which is, as you know, very, very far away), the earth ro-

! face down on the outside bottorn of the box — anuesoil yacTbio Ha Ha-
PYXHYIO 4YacTb JHA KOpPOOKU
2 As seen — 30. Kak 6ni1o Gbl DHAHO

2 N 4946 9



tates 366'/, times. So the day
as seen from the star is a little
shorter than the day as seen
from the sun.

You can explain this with
the help of the following simple
experiment. Put two five-kopek
coins ! on your table. They
must touch each other, as
shown in the picture. You
hold the lower coin with your
left finger and rotate the other
coin round it. The two coins
must always touch each other.
Now, how many turns has the
coin made when it comes back fo the place where it began
its trip? The answer will surprise you. It is not one, but
two. As seen from the central coin, the other coin rotates
only once, but you are far away. That is why you see two
turns.

1 a five-kopek coin — nATHKOneeunas MoHeTa



BIOLOGY

CATCH THE POSTCARD

Hold a postcard in your left hand, as you see in the picture;
your right hand is ready to catch the postcard, but the fingers
are not touching it. If you let the postcard go,* you’ll find
it easy to catch it with your right hand before it falls down.

Now see if your classmate can catch the postcard when you
let it go. Let him hold his fingers on each side of the postcard,
as you did before. Let the postcard go. His fingers will not
catch it. You can repeat this as often as you want. He will not
catch the postcard.

%

/r;///q—r,

A

£0K 3 ;.w

1 If you let the postcard go — Ecun Bbl OTHYCTHTE (TIOYTOBYI0) OTKPHIT-
Ky

2* 1



You can caich the postcard because your brain can send
“let it go” and “catch” signals?! to your two hands at the same
moment. But when you hold the postcard for your classmate to
catch, his brain must first see that the postcard is falling, then
send a“catch” signal to his fingers. This takes more time.
That is why your friend cannot catch it.

PULSE DETECTOR?

- There are many machines which
cost hundreds of roubles that show
the beating of our hearts. This pulse
detector which costs less than a ko-

-~ i pek will help you to watch the

= beating of your heart very well.
\\ l] Put a thumb-tack into the base
of a large match and put it on your
hand on the place where you can feel
the pulse, when your arm is resting
on a table. The head of the match
will move a little there and back

with each beating of your heart.

IT IS VERY DIFFICULT TO LEARN TO WRITE

Now, when you have learned towrite and draw pictures,
you may think that it is very easy to do all that. But it is
very difficult for a little child. He has not yet built up all the
reflexes that could tell him how to move his hand to draw or
write correctly.

If you want to feel like a child and understand his problem,
the problem how to make his hand and eyes work together,
here is an interesting way to do that.

Put this page on your table and put a mirror in front of
the picture. Now raise your left hand and hold it over the pic-
ture in such a way that you cannot see it; you can only see its
reflection in the mirror. Take a pencil in your right hand and
put it at the place START. Now look only in the mirror and try
to draw a line from START to FINISH, but you mustn’t go

1 “let it go” and “catch” signals — cHrHaib «OTIYCTH» B «IOBH»
% Pulse Detector — HaMeputeab uacToTH GHEHHS MYJbca

12



over the borders.t It isn’t
easy because your reflexes
don’t work so well when you
see a reversed image.? So
now you will understand
that it is very difficult for
a child when he begins to
learn to write or draw pic-
tures. You have felt if like a
child.

Start

Finish
ONE OR TWO POINTS?

Take a hairpin and open
its points until they are
four centimetres away from
each other. Ask your friend to close his eyes and tell you if
you are pressing one or two points of the hairpin against
his arm. He will find with surprise that he can’t tell you
that correctly. When you are pressing two points, he will
feel them as one point.

Now close the hairpin until its points are only two milli-
metres away from each other. Put the points on your friend’s
finger-tips ® and ask him the same question. Now he will
be right. He will tell you correctly if you are pressing one
or two points of the hairpin against his finger-tips.

This simple experiment shows that different parts of
the body feel the points of pressure® in a different way.
You can, if you want, find
out which parts of the body
feel the points of pressure
better and which feel them
worse.

1 to go over the borders —
3aX0MTb 33 JIHHHH (TPaHHIIbL)
2 a reversed image — sep-
KaJjibHoe H306pameHHe —
3 finger-1ips—KOHUYHKH Nalb-
Les
4 the points of pressure —
TOYKH NPHKOCHOBEHHA



A FLOWER OF TWO COLOURS

When flowers grow, water
from the earth goesup through
the roots and stem and into
the flowers and leaves. It iseasy
to demonstrate the process by
the following experiment. You
fill two glasses with water.
Then you colour the water in
one glass red with the help of
some food colouring.! Now
carefully divide the stem of a
beautiful white flower into two
parts. Put half the stem in
one glass, the other half in the
other glass, as you see in the
picture. After a few hours you
will find that one side of the
flower has become red. You may be sure that everybody
will look at your flower of two colours with surprise.

1 colour the water in one glass red with the help of some food colour-
ing — noaxpacbTe BOAY B OAHOM CTaKaHe B KPacHBIl LBET C IOMONILIO KaKo-
ro-in6o NHIEBOro KpacHTeNs



CHEMISTRY
THE SUGAR CUBE! WHICH CAN BURN

A catalyst in chemistry is a thing
which helps to cause a chemical reac-
tion, but it doesn’t itself take part in
the reaction. You can demonstrate this
with a sugar cube, some cigarette ash,
and matches.

First put the sugar cube on a plate
and see if you can make it burn with
the help of a match. You will find it
impossible to do that.

Now rub some ash on one side of
the cube and try again. This time it
catches fire and burns well.

1 a sugar cube — caxapHbill Ky6HK (kyco-
Yex caxapa-pagurada)

15



The explanation is this. There is some lithium? in the ash.
Lithium is a very light metal. This lithium is the catalyst.
It helps to make the sugar burn, though the ash itself cannot
burn.

AN EXPERIMENT WITH AN ICE CUBE?

Put an ice cube from your refrigerator into a glass of
water. You have a piece of string 10 centimetres long. The prob-
lem is to take out that piece of ice with the help of the string.
But you must not touch the
ice with your fingers.

You may ask your friends
to try to do that when you
are having dinner together.
There is a salt-cellar on the
table. You must wuse salt
when you carry out this ex-
periment,

First you put the string
across the piece of ice, as shown
in the picture. Then put some
salt on the ice. Salt makes ice
melt.? The ice round the string
will begin to melt. But when
it melts, it will lose heat. The
cold ice cube will make the salt
water freeze again.

After a minute or two you may raise the piece of string and
with it you will raise your piece of ice!

This experiment can be very useful to you. If, for example,
there is ice near the door of your house, you must use very much
salt to melt all the ice. If you don’t put enough salt, the water
will freeze again.

HOW TO COPY A NEWSPAPER PICTURE

You have often seen interesting and funny pictures in news-
papers and you wanted to copy them. How can you do it?
Now you will learn how to make a mixture. With the help of

1 lithium ['1101am) — auTHR
2 an ice cube — KyGHK Jabja
3 Salt makes ice melt.— 30. Jleg Taet OT cOJH.
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this mixture you can easily copy newspaper pictures on white
sheets of paper.

You must mix four parts of water with one part of turpen-
tine. Then you put a very small piece of soap (it must not be
larger than half a match-box) and shake the mixture. Soon
the soap disappears, but it will not allow the turpentine and
water to separate.

Now, if you want to copy a newspaper picture, you must
wet it a little with the mixture, then put a white sheet of
paper on it and rub the paper strongly with a spoon. The
turpentine dissolves enough of the ink and you find a reverse
picture on your sheet of paper.



MATHEMATICS
THREE DRINKING GLASSES

Here is an interesting mathematical trick you can play on
your friends. Put three drinking glasses in a row on the table.
The glass which is in the centre must stand with its right side
up! and the two other glasses are standing upside-down.?
The task is to turn two glasses at a time and to put them all
right side up in three moves.?

At first you show your friends how to do it. Take glasses
A and B, one in each hand, and turn them over at the same
time. Do the same with glasses A and C, then repeat with A
and B. Now all the three glasses are standing right side up.

Before your friend tries to do the same you turn the central
glass upside-down; the two other glasses are standing with their
right sides up. Your friend must not notice that you have
changed the positions. Then you ask him to put them all right
side up in three moves, as you have done it.

He will not natice that the glasses are standing in a differ-
ent way. You began when two glasses were standing upside-

! right side up — kpasmu BBEpX
% upside-down — BBepx JHoM
% in three moves — B TpH npHeMa

18



down and one glass right side up; now two are standing right
side up and one upside-down. The trick is that from this new
position he will not be able to do it. Your friends will try it
many times before somebody notices the trick.

A GAME OF CIRCLES AND CROSSES

Most of you know this mathematical game, of course. You
and your friend draw crosses and circles on a sheet of paper.
You do it one after another. The first pupil who gets three
marks in a row wins. But do
you know that you can play
this game another way and it
will become more interesting?
You must try to make your
friend win.* If you get your
three marks in a row, you
don’'t win — you lose!

It is more difficult to play
this game the other way. The
second pupil can always win (if
he plays the right way), but he
may not win if the first pupil be-
gins with his mark in the centre.
Then, if the first pupil always takes a place on the other side
of his friend’s mark, nobody will win, as in the game which
you see in the picture,.

If your friend does not know the secret which we have
explained, you must play each time so as to leave him the
greatest number of ways to win. You may try a few games and
you will see how interesting it is to play the game this way.

O
X
X

X100
O XX

TIE THE HANDS OF TWO PEOPLE

Here is an interesting game to show at a birthday party.
Divide your friends into pairs. Each pair ties a piece of rope
on their hands. The two ropes go round each other, as shown.

! to make your friend win — cfieniaTb Tak, 4ToGH Bam APYr BHIUIpa’X
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The first pair which separates gets a prize. Of course, they
must not cut or untie the rope.

You can separate if you pass the centre of one rope under
the rope around your friend’s hand, then you must pass the
rope over his fingers, then pass the centre back under the rope
again.

CAN YOU TIE A KNOT?!

Put a piece of rope on the
table. Ask anybody to take one
end ineach hand and tie a knot.
Your friend must not let go?
of any end. It seems impos-
sible, but you can do it easi-
ly. The trick is to fold your
arms? first and then pick up
the rope, as shown in the pic-
ture. When you wunfold your
arms, you will find your knot
in the centre of the rope,

1 to tie a knot — 3aBs3ate ysen

2 to let go — oTnycTHTDb

3 to fold your arms — CJIOKHTh
pyK#

20



THE THREE CARDS

In some games you have
more chances to win than you
think you have. Imagine you
have three cards: one is black
on two sides (BB), one is white
on two sides (WW), and one is
black on one side and white on
the other (BW). You put them
in a hat, then take out a card
and put it on the table. What
are the chances that the other

= side will be the same as the
upper side? If the upper side is
black, you will perhaps think

in the following way: “This
can’'t be the WW card. So,
it may be the BBor the BW. The chances are the same.”
But the chances are not the same. There are two chances
that the other side is black too, and only one chance that
the other side is white. There are three possible answers, not
two, as you thought. If the upper side is black, it may be
that:
1) you see the black side of the BW card;
2) it is one of the sides of the BB;
3) it is the other side of the BB.
So you see that there are two chances that the other side
is black too, and only one chance that it is white.

CAN YOU TRISECT AN ANGLE?!

Two thousand years ago people who studied mathematics
tried to trisect an angle with the help of a compass and a ruler.
They could not do it. Today you or your teacher of mathematics
can prove that it is possible.

You can make a simple instrument which trisects an angle
correctly. Here is how you can do it. You cut a piece of card-
board as shown in Picture 1. It is the instrument which you
will use to trisect an angle.

1 to trisect an angle — pa3penuTs yros Ha 3 paBHbe YacTH
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Put your instrument on the angle XYZ so that point A4 is
on one side of the angle, side B of your instrument goes through
point Y, and the circle part of the instrument touches the side
YZ (Picture 2). Then you make points on the paper at C and
D (C,D,) and draw lines YC, and YD,. So you have trisected
the angle!

If the angle is very acute and you cannot put your instru-
ment on it, you can always make the angle two times larger,
trisect it and then divide each angle into two parts. So you
have trisected the acute angle.

If you know mathematics very well, you will prove why
your instrument trisects the angle.

AN EXPERIMENT WITH TWO CIRCLES

Here is an interesting experiment which you can carry out
when you are playing with your friends. Take a piece of card-
board and cut two circles: a large circle and a small one. The
small circle must have a diameter one-third that of the large
circle. Then you put the smaller cardboard circle on the larger
circle, mark a point! on the smaller circle and roll the circle
round the inside rim? of the larger circle. On the larger
circle you mark the way which your point makes when the
smaller circle rolls inside the larger circle. So you will get a
triangle of three curved lines, as shown in Picture 1.

! mark a point — nocrasbTe TOUKY
% the inside rim — BHyTpeHnufi Kpaii
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Now ask your friends what figure they will get if the
smaller circle has a diameter one-half that of the larger circle
(Picture 2). They will give different answers. Then you find
out whose answer was right. You cut the third cardboard
circle of the size you were discussing and repeat the experi-
ment.

The answer will surprise all of you. The way which the
point makes now is the diameter of the larger circle!

FIND THE CENTRE OF A CIRCLE

Your teacher of mathematics has taught you how to find
the centre of a circle. It takes some time. Here is a simple
method.

Put the corner of a sheet of paper on the circumference
of the circle (Picture 1), then mark points A and B where the
sides of the paper cross the circle. You may be sure that
points A and B mark the ends of a diameter. Draw it. Then
repeat this process at a different place to get another diameter
(Picture 2). You will fmd the centre where the two lines cross.

M



HOW TO DRAW AN ELLIPSE?

You know that it is easy to draw
a circle with a compass. But do you
know how to draw anellipse? Here is
an easy way.

You stick two pins in a sheet of
paper, then tie a piece of string into
a circle and put it over the pins.
Next you make the string tight?!
with your pencil, as shown in the

A 8 picture. You move the pencil round

the pins. It will draw a good ellipse.

This method demonstrates the

most important fact about an el-

lipse: the lines which you draw from the two centres to any

point on the ellipse always have the same sum. In your

ellipse the pins are the centres, and the lines of the strings

AC and BC are the two lines to the same point on the

ellipse. As the line AB always stays the same, the sum

of AC and BC must always be the same too when your
pencil is drawing the ellipse.

If you move the pins nearer together, you will find that
the form of your ellipse changes. When the two centres come
together, you will have a circle.

PROVE THAT THE SUM OF ALL THE ANGLES
OF A TRIANGLE IS 180°

Do you remember how your teacher of
geometry taught you to prove that the sum
of all the angles of a triangle is 180°?
Yes, of course, you do. But it is interest-
ing to prove it in the following way.

Cut a triangle out of a piece of pa-
per. If you fold over the corners,? as
shown in the picture, you can easily make
the three angles fit together to form a 180°
angle at the base of the triangle.

1 make the string tight — natazuTe BepeBouky

2 Iif you fold over the corners — Ecau sm
180° sarHerte yrJol



YOU CAN PUSH A COIN THROUGH
A SMALLER HOLE

O Do you know that you can
push a coin through a smaller

hole? Here is how you can do
1 it. You put a kopek coin? on a
small piece of paper, then you
draw a line round it with a
pencil and cut out a hole, as
you see in Picture 1. Now the
task is to push a three-kopek
,: coin? through this hole. You

y g must not tear the paper.
You fold the paper across
the hole® when a part of the
coin is in the hole, as shown

in Picture 2. It is now very
easy to push the coin through the hole, as you see in Pic-
ture 3.

You may use other coins too. For example, you can cut
out a hole with the help of a ten-kopek coin and push a
twenty-kopek coin through this hole.

The trick always works when the circumference of the hole
is a little longer than two diameters of the coin which you
want to push through the hole.

HOW LONG IS THE DIAGONAL
OF A SQUARE?

You know that one side of a triangle cannot be longer than
the two other sides. But with the help of these four pictures
you can prove that the diagonal of a square is as long as its
two sides!

You draw a square 10X 10 centimetres. Then you draw a
zigzag line® from point A to point B. Each part of the zigzag
line is two and a half centimetres long, as shown in Picture 1.

1 a kopek coin — KomeeuHas Moiera

2 a three-kopek coin — TpexkomeeyHas MOHeTa

3 You fold the paper across the hole — Bul ckiaasiBaere GyMary Tak,
yTOObl JIMHHA CTHO3 NMPOXOAHJA Yepe3 LeHTP OTBEpPCTHA

4 a zigzag line — 3uraaroo6pasnas JHHHA
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A So your zigzag line is 20 cen-
timetres long; it is as long as
two sides of the square.
Then you draw the same
B square again and the zigzag
1 2 line, as shown in Picture 2. But
this time each part of the zigzag
line is only two centimetres
long. Your line is 20 centi-
metres long, as it was be-
fore.
The zigzag line is always
3 4 20 centimetres long. The parts
of the line become smaller and
smaller, as shown in Pictures 3 and 4, but the zigzag line
is still 20 centimetres long.
At last the parts become so small that the zigzag line be-
comes astraight line. But it will be 20 centimetres long!
Now that you have proved it, can you explain the mistake?
The explanation is this. The parts of the zigzag line become
smaller and smaller, but they never disappear. In other words,
the zigzag line will never become a straight line.

SHORT BRIDGES

Here are three drinking glasses and three rulers. The glasses
are standing in such a way that the distance between any two
glasses is longer than the ruler (Picture 1). Imagine that each

=74 %@
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glass is an island and each ruler is a bridge. With the help
of these short bridges you must join all the three islands
with one another. Of course, you must not move the glasses;
they are islands, and you can’t move islands! So, can you join
them with one another? If you can’t, Picture 2 will show you
how you can build the bridges.

THE PYTHAGOREAN THEOREM!

According to the famous Pythagorean theorem the square
on the hypotenuse of a right-angled® triangle equals the sum
of the squares on the other two sides. Here is a very unusual
way to prove this theorem.

First draw the squares on the two shorter sides of any right-
angled triangle. Divide the square on the larger of these sides
into four parts by two lines at right angles to each other and
crossing at the centre of the square. One of these lines is
parallel to the hypotenuse of the triangle.

Now cut out the small square and the four parts of the
larger one. You will find that these five pieces will fit together
to form the square on the hypotenusel Now, when you have
done that, can you prove it mathematically?

1 The Pythagorean Theorem — Teopema ITudaropa
% right-angled — npsaMoyrombHbI#

Parallel
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HOW MANY MATCHES ARE
THERE IN YOUR HAND?

Take any number you like,
For example, you have taken
387. Now add 3+48+7=18.
Then 387—18=369. You can
divide 369 by 9. If you take
another number and do the
same, you will also find that
at the end you will be able to
divide the number which you
get by 9. This interesting fact
will help you to tell how many
matches your friend has in his

\\\\\\\\\m\\\ ﬁ/, gﬁn?t'_ And this is how you can

Put some 21—25 matches in front of him. Then stand
far away and don’t look at him. Tell him to do the follow-
ing.

gl. He must take any number of matches from / to 10
and put them in his bag.

2. Then he must count how many matches there are in
front of him and add the two figuresof this number. For ex-
ample: if he counts /6 matches, I+6=7. So he must take 7
more matches and put them in his bag.

3. At the end he must take any number of matches and hide
them in his hand.

Then you come up to him and tell him the number of
matches he is hiding in his hand.

The secret is that after he has put the matches in his
bag the second time, there are always nine matches in front of
him. So you count how many matches are in front of him and
nine minus that number will tell you how many matches he
has in his hand.

A TRICK WITH DICE

The fact that the sum of the numbers on the opposite sides
of a die is always seven explains many unusual mathematical
tricks with dice. Here is one of the best.

Turn round when somebody throws three dice. Ask him:

1) to add all the three numbers;
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2) to take one die and add
the number on the bottom face !
to the number which he has
already counted;

3) to throw the same die
again and add again the num-
ber it shows on top.

Now turn round and tell
your friends that you can’t
know which of the three dice
they threw again. Take all the
dice, shake them in your hand
a moment and then tell the
correct sum.

How do you know? That is simple. You must add the num-
bers on the top faces? of the three dice before you take them in
your hand, and add seven. If you think a little, you will
understand why this works.

THE WONDERFUL WINDOW

Ask your friend to write down any number of three figures
in which the difference between the first and last figures is
two or more than two. Imagine he has written 317. Tell him
to change the places of the first and the third figures. Then he

\\ l‘
::—“@&9

1 on the bottom face — Ha HMKHell rpaun
2 on the top faces — Ha BepXHHX rpaHsax




must subtract the smaller number from the larger (713—317=
=396). At last he must change the places of the figures in this
answer and add them to the answer (6934-396=1089).
“Now, if you breathe on the glass of that window,” you
say to him, “you will see the answer on the glass.” When he
breathes on the glass, he will see number 1089 on the window,
The secret is very simple: the answer is always 1089.
Before you do the trick, put some detergent® in a glass of
water, then put your finger in the water and write with it
1089 on the window. Nobody can see the writing when it is
dry, but when somebody breathes on the glass the place where
your finger touched the glass will not become darker.

QUICK ADDITION

Anybody can learn to count fast if he knows the secret of
the following trick.

Ask your friend to write any five-figure number2 on the
blackboard. Then you write your five-figure number under it.
You choose your figures so that each one with the figure above
it will make nine.

For example: His number: 45 623

Your number: 54 376

1 detergent — 30. MBUIBHBEIA (CTHPafbHBLIN) MOPOIIOK
% a five-figure number — naTH3RauHOE yHCI0

45643
5HIH
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Tell your friend to put a third five-figure number under
your number. Then you write a fourth number in the same way.
Aifter he has written the fifth number, you draw a line under
it and quickly write the sum. You may even write it from left
to right!

How do you do it? You subtract two from the fifth number
and put 2 in front of your answer. For example: if the fifth
number is 48 765, the sum will be 248 763.

AN INTERESTING WAY
TO MULTIPLY NUMBERS

Here is an interesting way to multiply numbers from 6
to 10. They used this method in some parts of old Russia be-
fore the Great October Socialist Revolution because at that
time poor people and their children could not go to school.

If you want to try this method, you must do the follow-
ing.
You give numbers to your fingers from 6 to 10, as you see
in Picture 1. If you want to multiply 7 by 8, finger number 7
of one hand must touch finger number 8 on the other hand.
Then the two fingers together with all the fingers under them
are tens. You have five tens, that is 50.

Then you multiply the number of the other fingers on the
left hand by the number of the other fingers on your right hand.
3%x2=6. So 50+6=56. This method always gives the right
answer.




STRANGE MATHEMATICS

23 x 1 |
There are many ways to multiply
7 7 3 numbers of two or more figures. Here
is one of the strangest.
6 Imagine you wish to multiply
127 23 by I7. Half of 23is 11'/,. Write

SN

/) T o only 11 under 23 as you see in the

7 272 picture. Half of 11 is 5'/,. Writeonly
5. Continue until you have 1.

Now write numbers under I7.

391 But this time you must multiply

each number by two to write the

number under it. Continue until you have a number on

the same line as /. Now draw a line through any row that

has an even number on the left. In our example there is on-

ly one. Now add the rest of the numbers in the right-hand

row.! Believe it or not, you will get the right answer. If you

are interested why this method works, ask your teacher of
mathematics to explain it to you.

MAGIC IN MATHEMATICS

Here is an interesting trick you can show your friends.
First take a sheet of paper and write on it the magic number
12 345 679. 1t is easy to remember this number because there

! the right-hand row — npasuiit psp




all;e all figures in it from 7 to 9; only number 8 1{is not
there.

Now ask a friend to tell you his favourite figure. Multiply
the figure which he is going to tell you by 9 in your head.
Write the answer under the magic number. For example, if he
tells you that his favourite number is 3, you write 27 under
the magic number. Then ask him to multiply 12 345 679 by
27. The answer will surprise him, because there will be only
&’s in it—it is his favourite figure. The trick works with any
figure. Try it and see.



PSYCHOLOGY

HOT OR COLD?

Many years ago when people had no thermometers, they
usually touched a thing to see how hot or cold it was. The
following experiment shows how easy it was to make a mistake.

Take three glasses: one glass with very hot water, another
glass with very cold water, and the third glass with water
at room temperature. Then you put a finger of one hand in the
hot water, and a finger of the other hand in the cold water.
You hold your fingers in the two glasses for a minute. Then
you use each finger, one after another, to see how hot or cold
the water in the third glass is. You will find that the water
is warm to the finger that was in the cold water before, but the
finger which was in the hot water before will feel cold in the
same glass of water,

That is why you must always find the temperature in a
scientific way. You must not try to tell the temperature as it
seems to you.




You will often make a mistake if you take something that
seems to you for a real fact. For example, when you are going
to the circus by bus and you want to get there very quickly,
it seems to you that your bus is going very slowly, slower than
the other buses. But if it is Sunday and you have much free
time, it seems to you that all the buses and cars are going
very fast.

“MOSCOW IN THE SPRING”

If you looked at this trian-
gle and read the words as “Mos-
cow in the spring”, please look
at it again.

The fact is that most people
THE SPRING read a number of words at once;

they do not read every word.

That is why it is difficult
for 1them to notice such mistakes like “the the” in the tri-
angle.

You will have a very good time if you show this triangle
to your friends. Some of them will read it four or five times
before they notice the second “the”.

IT IS EASY TO REMEMBER SOME FACTS

Do you ever forget any important facts which you must
remember? If you sometimes forget them, here are some
examples which can teach you how to remember important
facts and other things.

Which side of a ship or airplane has a door for people
to come in or to come out when the ship or airplane is at the
port? You can remember that it is the left side if you look
in front, because “left” and “port” have the same number of
letters.

Some teachers of mathematics in England remember n
to seven decimal places! because they remember the sentence,
“May I have a large container of coffee?” The number of
letters in each word stands for a figure of m.

1 to seven decimal places — 0 ceibMOro 3Haka



The picture which you see shows how your hands can help
you to remember the number of days in each month. You
imagine the names of the months on your knuckles and the
places between them (from left to right). All the months which
are on the knuckles have 31 days; the others have 30 days,
except February. February, as you know, has 28 days, but
once every four years, that is in leap-years, it has 29 days,



PHYSICS
WATERMARKS !

Here is an interesting way to write a secret letter. You
do it with the help of watermarks. If you collect stamps, you
know what a watermark is. On every stamp there is a mark
which you cannot see. You can see it only when you put the
stamp in water. This mark is called a “watermark”, The water-
mark proves that you have a real stamp. People make water-
marks on stamps by applying pressure.2 The places where they
have applied pressure reflect light in a different way when
they are wet.

It is easy to make watermarks and use them to writea
secret letter. You put a sheet of paper in water, then take it out
quickly and put it on a sheet of glass or a mirror. Put a dry
sheet of paper on top of it. Now you may write on the dry sheet,
You must use a hard pencil to apply pressure. When you raise
the dry sheet you will find that you can see everything you
have written on the wet sheet. When your wet paper becomes
dry, you will not see anything, but the text will appear again
if you put the sheet of paper in water and take it out quickly.
Try it and see how it worksl

1 Watermarks — Bopsnrle sHaku (Ha Gymaze)
2 by applying pressure — BHAAaBIHBaHHEM

Wet sheet

a7



SPECTRUM ON THE CEILING

One of Newton’s most fa-
mous experiments was to pass
a beam of sunlight ! through a
prism to form rainbow colours?
on the wall,

You can carry out an ex-
periment of this sort with an
electric torch,® a mirror and
a bowl of water.

Put the mirror in the bowl
so that it is at an angle of
30° to the level of the water.
When it is dark in the room,
you shine your torch on the
mirror. A small spectrum of colours will appear on the ceil-
ing.

The experiment proves that there are many lights of dif-
ferent colours in white light. The water acts as a prism
which reflects each colour at a different angle and forms
different colours on the ceiling.

A DEVICE TO COPY PICTURES*

You know that the glass of a window will reflect an image
like a mirror. It will reflect an image especially well at night,
when it is dark in the street and there is light in the room.
Thanks to this fact you can
make a very good device which
you will use to copy pic-
tures.

You get a sheet of glass and
put it vertically on a table,

1 to pass a beam of sunlight —
NPONMYCTHT JIYY COJNIHEYHOTrO CBETA

% to form rainbow colours — yro-
6ul MONyYHTDb L(BETa PaAyTH

3 an electric torch — snektpn-
uyeckufi GoHapHK

4 A Device to Copy Pictures —
ITpucnoco6aenne piasi CpPUCOBLIBAHHA
KapTHHOK




as shown in the picture. Put the picture which you want to
copy on one side of the glass and a sheet of white paper on the
other side. Sit down on the side where the picture is. It must
be dark in the room except for the lamp which shines on the
picture. It will seem to you that there is an image of the
picture on your sheet of white paper. Through the glass you
will be able to see your hand and pencil when you copy the
image.

1y,
[
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AN EXPERIMENT WITH A BOX OF MATCHES

Ask somebody to hold a
box of matches 30 centime-
tres over the table, then drop
it so that it falls on one end
and stands. When he tries
it, the box will fall on its
side.

You use the stabilizing
power of friction.? Open the
box of matches three centi-
metres as shown, then drop it.
The box will stand, it will not
fall on its side. There are many
stabilizing devices which work
on the same principle.

THE FORKS WILL
NOT FALL DOWN

Here is a simple and amus-
ing experiment to demonstrate
the force of gravity.?

Take two forks and join
their teeth tight together with
the help of a five-kopek coin,

1 You use the stabilizing power
of friction.— Bhl Hcnonbsyere cuay
TpeHHsl, KOTopas MpHLaeT KopoGouke
YCTOHYHBOCTD.

2 the force of gravity — cHaa
TSKECTH
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as shown in the picture. Then put the coin with the forks on
arim of a glass. You will soon find the right position of the
coin when you may let the forks go, and they will not fall
down, The force of gravity will hold them on the rim.

HOW TO BREAK A STRONG ROPE

Do you know that there is a simple way to break a strong
rope with your hands?

Tie one end of the rope round your left forefinger, then
put it round the hand as shown. Now take the rope half a metre
lower with your right hand and turn it 4 or 5 times round the
right hand. Close your hands into fists. Hold the fists together,
then quickly move your right fist down and your left fist up.
The rope will break in your left fist at the point A.

This happens because all the force acts on the small point
A, Here the rope acts like a knife and cuts through the point A.

A LEMONADE-STRAW CAN GO THROUGH
A POTATO?!

You don’t think it is possible, but it is. Hold an unpeeled
potato and a straw as shown. Your finger must cover the top
opening? of the straw. Strike the potato quickly with as much

1 A Lemonade-straw Can Go Through a Potato — Conomuuka aaa
(MHTbA) JMMOHANA MOMCET NMPOTKHYTH KapToheduHy
2 the top opening — oTBepCTHe BepXHEro KOHIa
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force as you can, but be sure
the straw is perpendicular to
the potato. After some prac-
tice you will be able to doit
almost every time.

The explanation is this.

You are holding the potato
in your hand; so it is in a state
of rest.? It is inert. The straw
which strikes the potato has a
great impulse of force.2 The
pressure of the compressed air
in the straw will keep it hard.
That is why it goes through
the potato.

EGG IN THE BOTTLE

If you want to demonstrate to your friends how strong
the pressure of the air is, here is a simple way to do it. Take a
hard-boiled egg® and a clean milk bottle. Take off the shell
and put the egg on the opening of the bottle. Then ask your
friends to push the egg into the bottle. At first they will

1 in a state of rest — B cocToAnKK nOKOA
2 impulse of force — umnyabc cuabl
? a hard-boiled egg — siino, cBapeHHOe BKPYTYIO

v
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think it is possible. They will try and try, but they will not be
able to do it. The egg will not go in because the air in the bottle
cannot come out. The pressure of the air in the bottle will not
allow the egg to go in.

Then you show them how you can do it. You throw a burn-
ing match! into the bottle and put the egg on the opening.
The fire uses up the oxygen in the bottle. Then the pressure of
the outer air? on the egg pushes it into the bottle.

How do you take it out again?

After your friends have tried it many times, you turn the
bottle down so that the egg falls nearer to the opening. Then
put back your head, as shown in the picture, and blow as hard
as you can® into the bottle which you hold upside-down.
When you take your mouth away, the egg will come out so
quickly that you must be ready to take it in your other hand.
This happens because the pressure of the air in the bottle be-
comes greater than the pressure of the outer air.

A THREE-KOPEK COIN CAN DANCE

The next time you buy a bottle of lemonade, you may try
the following scientific experiment. When there is no lemonade
in the bottle, but the bottle is still cold, you put a three-
kopek coin on the opening, as shown in the picture. You must
also put some two or three drops of water on the opening of
the bottle.

Then you put your hands
round the bottle and hold it
for half aminute. The coinwill
begin to jump up and down in
a strange way. After it has
danced for some time, you take
your hands away. The coin will
continue to dance.

This experiment shows that
things expand when you

! a burning match — ropswasn
CHHUKa

2 the outer air — Hapyxubii
BO3AYX

3 as hard as you can — KaK MOXK-
HO CHJIbHee (H30 BCeX CHa)




heat! them. And air too. When you hold the bottle in your
hands, the cold air in the bottle becomes warmer. When the
air becomes warmer, it comes out of the bottle and makes
the coin dance.

THE MAGDEBURG GLASSES?

You remember the famous
experiment in  Magdeburg,
Germany, in 1650, when they
proved how strong the force of
vacuum was.

You can also prove it with
the help of two glasses and a
piece of wet blotting-paper.
To do that you light some
matches and put them into the
lower glass. Put the wet blot-
ting-paper on the brim, then
quickly put the second glass
on the paper as shown.

When the matches are burning, they will use up the oxy-
gen in the two glasses. Now try to lift the upper glass.
You’ll find that the wet blotting-paper and the lower glass
stick to it.

BERNOULLI’'S PRINCIPLE3

Bernoulli’s principle says that when a gas or liquid is
moving, its pressure becomes lower. When it moves faster, its
pressure becomes still lower. Here is how you can demonstrate
this principle at home.

You push a thumb-tack through the centre of a small piece
of cardboard and put a spool over the thumb-tack, as shown in
the picture. You hold the spool in one hand and the cardboard
in the other. Then you raise the spool to your mouth and blow
down through it as hard as you can. At the same time you let
the piece of cardboard go. Do you think it will fall down on

1 expand when you heat — pacunpsiorcsi, Koraa Bel HarpeBaere
) 2 The Magdeburg Glasses — MargeGyprckue noaymapus (uau tapen-
KH
3 BernouHi’s Principle — 3akon Bepuyanu
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the floor? No, it will not. It will stay at the other end of the
spool when you are blowing.

Now that you know Bernoulli’s principle, you can explain
why your piece of cardboard doesn’t fall down. When you
are blowing into the spool, the air moves faster over the top of
the cardboard and the air pressure! becomes lower. The air
pressure under the cardboard is greater, and the cardboard
does not fall down.

The same principle explains why an airplane does not
fall down when it flies. They make its wings in such a way
that the air moves over the tops of the wings faster than it
moves under the wings. So the air pressure on the tops of the
wings becomes lower than the pressure under the wings, and
the airplane does not fall down. It flies. If it stops moving, it
will fall down.

TWO INTERESTING WAYS
TO BLOW OUT A CANDLE?

There are many interesting ways to blow out a candle and
some of them are of scientific interest. Here are two ways to
do that.

L the air pressure ['prefa] — paBienne sospyxa
* to blow out a candle — 3anyTh cBeuy
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Take a clean bottle and close it with your thumb. Then
put the opening of the bottle and your thumb into your mouth.
Take away your thumb from the opening of the bottle and blow
as hard as you can. Then close the opening of the bottle with
your thumb again. Now if you put the opening of the bottle
near the {ire of the candle and take your thumb away, the com-
pressed air which shoots out of the bottle * will blow out the
candle.

Another interesting way to blow out a candle with the
help of a bottle is to put the bottle between your mouth and
the fire of the candle and blow (Picture 2). You will blow
out the fire and your friends will think you were blowing
right through the bottle.

The explanation is this.

The pressure of a gas becomes less and less the faster it
moves. When you are blowing, the air moves past the bottle
and forms a place with low pressure in front of the candle. The
outer air comes quickly to this place and the whirling of the
air? blows out the fire.

! the compressed air which shoots out of the bottle — cxaTsiit Bosayx,
xom?bu"a ycrpemasercsi H3 GyTHUIKH
¢ the whirling of the air — BuxpeBoii noTok Bo3ayxa
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AN EXPERIMENT WITH
A TABLE-TENNIS BALL

Take a piece of lemonade-
straw 15 centimetres long and
put one end of it in your
mouth. Lean back your head!
and hold a table-tennis ball
6—8 centimetres over the other
end. Blow as hard as you can
and let the ball go? at the same
time. The ball will not fall down
as you thought. It will stay in
the air. The harder you blow,
the higher it goes above the
straw.

The explanation is this.

We already know that when the air moves quickly, its pres-
sure becomes lower. In this experiment the air which quickly
comes out of the straw moves round the ball and forms a place
with lower pressure over the ball. When you areblowing hard
your ball stays in the air or goes higher above the straw. It
cannot move in any other direction because the greater air
pressure on the sides of the columnof air which you are blow-
ing makes the ball stay in the “column”.

COLD WATER CAN BOIL

If you have been to the circus, perhaps you have seen
the following trick. The actor takes a glass of water and a
wet handkerchief. He puts the handkerchief on the glass and
pushes down the centre of the handkerchief. So the handker-
chief on the glass looks like a well.? Then he turns the glass up-
side-down on his right hand, and takes it with his left hand, as
shown in the picture. The pressure of the air pushes the hand-
kerchief into the glass.

“When I put my finger on the glass,” the actor says, “the
water will boil.” And he is right. When he does that, you see
that the water is boiling. Some people say that they can
even hear the noise of the water when it is boiling.

What happened was this.

1 Lean back your head — OTkHubTe Ha3aj roJioBY
2 fet the ball go — oTnycTuTe MAUHK
3 a well — xosopeny
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Air pressure-‘—_‘J

When the actor pushed the glass with his finger, the glass
moved down a little through his left hand, and the handker-
chief moved up a little. This lowered the centre of the handker-
chief in the glass and made a vacuum. The vacuum made air
come in through the handkerchief and you saw the illusion
that the water was boiling.

THE BUTTON WHICH DOES WHAT YOU TELL IT

You drop a button from a shirt into a glass of carbonated
water.! The button goes down. A moment or two later you move
your hand over the glass and say, “Button, come up.” The

1 carbonated water — rasuposannas Bofa
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button slowly moves up to the top. When you move your hand
over the glass again and say, “Button, go down”, it goes down
again.

& This amusing trick works well with any small thing.

When it is resting on the bottom of the glass, little bubbles
of carbon dioxide ! begin to collect around it. When enough
bubbles have collected to counteract the weight of your thing,
they raise it up. When it comes up, the bubbles disappear and
the weight of the thing carries it down again. These movements
up and down continue as long as there is carbonation ? in
the water.

You have, of course, tried it already and so you know how
long you have to wait each time before you tell the button
to go up or down.

AN AUTOMATIC SIPHON?

People have made many different automatic siphons, but
this automatic siphon is so simple that you can make it from
a glass tube.*

With the help of a candle you can bend the tube as shown
in the picture. When your tube becomes cold again, you put it
into the water, as you see, and your siphon will begin to
work at once.

When point A on the tube goes down, the water (which
always finds its own level)® runs through the tube to point
B. Thanks to its inertia, the water goes up and over point
C and begins to siphon.

You can also make such a siphon with the help of a plastic
lemonade-straw. Water can run through such straws when you
bend them. If one straw is not
enough, you can put two or
three of them together to make
a long tube.

! bubbles of carbon dioxide —
Ny3bIpbKH YIVIEKUCJIOTO asa

2 carbonation—ssizenenue yrie-
KHCJIOTO rasa

3 An Automatic Siphon — Apro-
MatHuecKHit cH(OH

4a glass tube — crekasnunas
Tpy6ouka

5 the water (which always finds
its own level) — Boaa (koTopas cTpe-
MHTCHl BCerja BOCCTaHOBHTH MepBOHa-
Ya/bHbIl YpOBeHb)
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YOU CAN GET THE WATER OUT
OF THE GLASS

Put two glasses of water one on the other, as shown in
the picture. The lower glass is standing in a large bowl. You
move’ the upper glass a little to make a very small opening be-
tween the two glasses. The air pressure will not allow the wa-
ter to come out.

Now ask your friend if he can get the water out of the upper
glass, but he must not touch the two glasses in any way. You
may be sure he will not be able to do it.

It is possible to do it with a straw. You hold one end near
the opening between the two glasses and blow through the
other end as hard as you can. Air will come up into the upper
glass and make the water come out through the opening and
down into the bowl.

(If you find it difficult to put the two glasses of water one
on the other, put them underwater in a large bowl, hold them
together and then take them out.)

THE WATER IS IN THE LOWER GLASS

Take a wet handkerchief, turn one end of it but hold the
other end. Then you put it over two glasses, as shown in
the picture. You must be sure that the handkerchief touches
the lowest part of the higher glass but only the top of the other

49



glass. At night before yougo to
bed, you fill the higher glass
with water. The next morning
you find all the water in the
lower glass!

This phenomenon is called
capillary action.? It made
the water which was inthe
higher glass go through the
handkerchief to the lower
glass. You will learn more
about it in the ninth form.

PASCAL’S LAW?

Pascal’s law tells us that if you apply pressure to a con-
fined gas or liquid,®the gas or liquid transmits the pressure
undiminished* in all directions and the pressure acts on all
parts of the liquid.

You can demonstrate this with the help of a lemonade
bottle, some matches and a balloon. You cut off the heads
of the matches and then drop the heads into the bottle.
Then you fill the bottle up to the opening with water and
tie the mouth of the balloon tightly over the opening. The
heads of the matches will be on top of the water, but when
you press your finger on the balloon (as shown in the pic-
ture), they will go down slowly to the bottom. When you
raise your finger, the heads go up again.

The explanation is this.

The pressure, which you
transmit through the water,
makesavery small part of water
get into each head of the match.

1 capillary action — kanuaasp-
Hoe ABHKeHHe (scudxocmu)

2 Pascal’s Law — 3akon [lac-
Kans

3 if you apply pressure to a con-
fined gas or liquid — ecnu BB! Mpou3-
BOAMTE JABJEHHE HA Ta3 WIH MKHJA-
KOCTb, COAEpNKaLTHeCs B 3aMKHYTOM
cocyne

4 transmits the pressure undi-
minished — nepeflaer paejeHue 6es
H3MEHeHHs




Then the head of the match becomes heavier and goes down.
When you raise your finger, there is enough air pressure in the
heads to make the water come out of them. So the match heads
go up again.

PUT THE CORK IN THE CENTRE

Fill a drinking glass with
enough water so that it is almost-
full. Put a small cork into the
glass and ask your classmates or
friends to make the cork stay
in the centre of the water; it
must not touch the sides of the
glass. They will not be able to
do it. The cork always moves
to one side.

When your friends have de-
cided that it is impossible, you
show them that it is easy to do
it. Add more water to the glass
from another glass until the water is a little over the rim.
Be very careful. Because of the surface tension,® the water
will form a convex surface.® The cork moves to the centre,
where the water is highest, and there it will stay.

AN EXPERIMENT WITH A CARDBOARD ARROW.?

Everybody knows that most things expand when you heat
them and contract when you cool them.* But do you or your
friends know what contracts when you heat it? It is rubber.
You can demonstrate that rubber contracts when you heat it
by the following experiment.

Take a rubber band® and put it round a small box. Then
you cut out a cardboard arrow, put it on a pin, and push the
pin under the band, as shown in the picture. If you now bring

! Because of the surface ['sa:f1s} tension {"ten[n] — Baaronaps nosepx-
HOCTHOMY HATSXKEHHIO

2 a convex ['kon'veks] surface — Brinyksas MOBEPXHOCTH

3 a cardboard arrow — cTpesiKa H3 KapToHa

¢ contract when you cool them — cxHMAIOTC TPH OXJAXKIEHUH

5 a rubber band — kpyraas pesunka (048 ynaxogku rekapcms u m. n.)
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a candle to the point A of the rubber band, the cardboard
arrow will move slowly to the left. If you move the candle
near the point B of the rubber band, your arrow will slowly
move to the right.

Now you can explain it.

The heat makes the rubber band contract. When it contracts
it turns the pin and the arrow moves to the left or to the right.

HOW YOU CAN DEMONSTRATE INERTIA

You know, you can demonstrate inertia with the help of
checkers.

You build a tower of white checkers; only the second
checker from the table (or floor) is black. Thirty centimetres
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away you put another checker vertically, as shown in the pic-
ture. If you press your finger down on the side of this checker,*
it will move quickly to the tower. When the checker comes up
to the tower, it will push out the black checker, but all the
other checkers will not fall down.

This simple experiment demonstrates inertia. Thanks to
inertia the white checkers do not fall down when the black
checker comes out.

(If your checkers are small, you may find that it is better
to put the black checker third from the table instead of
second.)

THE EGG AND FRICTION

Imagine somebody has given you a number of eggs on a
plate and said, “One of these eggs is hard-boiled. The rest
are raw. Can you find the hard-boiled egg if you don’t break
any of them?”

You will be able to do that if you know the laws of fric-
tion.? Put only one egg on the plate and try to spin it. The only
egg that will spin well is the hard-boiled egg. The raw egg
will not spin well because the friction between the layers
of its liquid and the friction between the liquid and the shell
kill the spin.?

L press your finger down on the side of this checker — eskuute naap-
ueM no 3Tofl wWalKe

2 the laws of friction — 3akonbl Tpenus

8 kill the spin — 3aMensnsioT Bpalenune




DIVIDE AN APPLE

Put the blade of a knife in-
lo an apple so that it sticks to
the knife when you hold it,
as you see inthe picture. Now
strike the end of the knife
with the back of another knife
as near the fruit as possible.
The apple will not move as
quickly as the knife that you
have struck. That is why the
knife cuts the apple in two.

THERE IS NO MAGIC

Put a fifty-kopek coin on its side, then put a small piece of
paper on it and cover them with a drinking glass, as shown in
the picture, Now ask your friend to throw the piece of paper off
the coin, but he mustn’t touch
the glass or jump on the floor.
The coin must not fall
down.

Don’t show him at once
how to do it. Let him think
and try it for a long time.
When at last he says it is im-
possible to do it, you comb
your hair (the hair must be
dry), and then put the comb
(as if by chance) near the side
of the glass. The piece of pa-
per will fall down at once.
But there is no magic. It is
electricity that makes the
piece of paper fall down.




OPTICAL ILLUSIONS
A FUNNY FINGER

Do you want to see an interesting optical illusion? If
you do, put your two forefingers together and hold them 7
or 8 centimetres in front of your eyes, as shown in the picture.
Look over the fingers and focus your eyes on something far

away. Now hold your fingers a centimetre away frcm each
other and look between them. You will see a funny fingerin
the air with a nail at each end!

This is what happens.

When you hold your two fingers in front of your eyes, the
picture of your left finger in your left eye and the picture of
your right finger in your right eye come together in part *
and you see a funny finger with a nail at each end.

CIRCLES ON THE CARD

Draw four thick lines on a piece of cardboard, as shown in
the picture. Push a pin through the centre. Then hold the

1 come together in part — yacTHYHO CJAHBAIOTCA



pin and spin the piece of cardboard. To your surprise, you
will see two concentric circles. The trick works with two lines,
but the illusion is stronger if there are four.

A MISSING PIECE OF CAKE

Where is the missing piece of cake?
You will find it if you turn the picture upside-down.

AN OPTICAL ILLUSION WITH A MATCH

If you want to see this interesting optical illusion, you
must take two matches and a small rubber band. The matches
must have no heads. Put the rubber band on two of the fingers
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of your left hand, as shown in the picture. Put one of the
matches through the rubber band and turn it many times
from end A to end B. Then you put the other match between
the two fingers of your left hand and the first match will not
turn back. With your right finger you move match end A
to the right. This will bring end B against the other side of
the second match.

Now you are going to demonstrate the illusion. Tell your
friends that you can make the first match go through the
second match. You raise your right finger for amoment. During
this moment end B comes back to your right finger. This
movement will be so quick that your friends will not notice
it. After some practice you will be able to do it so well that
your friends will not notice the movement of your right finger
too. The illusion will make them think! that one match has
gone through the other match.

MOON ILLUSION

One of the most interesting of all natural illusions is
the large size of a full moon when we see it low on the horizon.
Six hours later, when the moon is high in the sky, we think

1 The illusion will make them think — BcsieacTBHe ua/ti03HH OHH Gy-
AyT AyMaThb
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that it has become much smaller. But photographs show that
the diameter of the moon when it is high in the sky is the same
as when it is low on the horizon. We shall see the same illu-
sion if we go to a planetarium.

Scientists do not agree on why this happens. Some of them
think that the moon on the horizon looks larger because we
can see it together with some trees or houses (which are on
the horizon too). But this does not explain why the illusion is
the same at sea, where there is nothing on the horizon.

Now some scientists think that this illusion takes place
because things look smaller when we must raise our eyes to
see them.

AN ILLUSION WITH A THREE-KOPEK COIN

Can you put a three-ko-

pek coin on this picture of

a table so that the coin does

not touch the sides of the

] table? At first you will think

it is possible, but when you

try to do it, you will find

that the coin is very large.

You thought that it was

smaller. It was an illusion.

The angles of the picture help
to cause the illusion.
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YOU CAN SEE THROUGH
YOUR HAND

If you want to see through
your hand, you must take a
sheet of paper and make a tube.
You put one end of the tube
to your right eye, as you do
it with a telescope. Then you
hold your left hand at the
tube, as shown in the picture.
You focus your eyes on the
wall of the room. It will seem
to you that you are looking
through a hole in your left
hand. If you move your hand,
you can find a place where it
will seem to you that the hole is in the centre of your hand.

It is binocular vision! that explains this illusion. The
picture of the hand in your left eye runs over the picture
which you see with your right eye.

If you move your focus to your left hand, you will see
that the hole is moving away from the hand. Then you focus
your eyes on the wall of the room again, and the hole moves
back to the centre of your hand.

THE THIRD COIN

It is easy to show an interesting optical illusion with two
coins. Hold the coins between your forefingers as you see in
the picture. Rub the coins against each other. A third coin will
appear between and below the other two. This is because your
eyes keep the images of the two coins in their lowest positions.
But nobody can explain well enough why the third coin always
appears below and never above the real coins. (See the
picture on page 60.)

! binocular vision — GHHOKyJIApHOE 3peHHe
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A STRANGE SPIRAL

You are sure that this picture shows a spiral line that
begins from the centre. But if you try to follow the line with a
pencil, you will find that it is not a spiral. You have a number
of concentric circles. You may show this optical illusion to
your friends if you twist together a black and a white piece




of rope to make one rope and put it on a carpet which has dif-
ferent pictures on it. Scientists give different explanations of
this optical illusion. They don’t agree on one explanation,

PAPER FILMS

You may show how cinema films run with the help of this
paper toy.

Fold in half a piece of paper 7!/, by 20 centimetres (Pic-
ture 1). On the lower leaf draw the face shown in Picture 2. On

the upper leaf draw the face in Picture 3. Turn the upper leaf
into a tube! (Picture 4).

Your left finger holds the upper left corner and your right
hand holds a pencil above the upper leai, as shown. Move the
pencil up and down quickly. The upper leaf will unroll and roll
up again,? and you will see a short but funny film.

! Turn the upper leaf into a tube — Cpepriurte BepxHuil ucToK B TpY-

Goqxgl
will unroll and roll up again — 6yzet packpyuHBaTbcs M CHOBa 3a-
KPYYHBaTbcs
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A TURNING DEVICE!

This turning device will
show you that your eye can
keep a picture of a thing for
half a second after you have
put that thing away. You can
make a turning device in the
following way.

Cut out a square piece of
cardboard 4 by 4 centimetres,
Make two holes and tie short
pieces of string, as shown in
Picture 1.

Draw a large fishbow! on
one side of the square anda
small fish on the other side.
Hold the pieces of string be-
tween your fingers. Now you
can turn the square very quickly with your fingers. When it
is turning, you will see only one picture of the fish inside
the bowl (Picture 2).

AN ILLUSION WITH A PENCIL

You can make an interesting illusion with the help of a
pencil. Take a pencil and hold it with your fingers near one
end, as shown in the picture. Then you move your hand up
and down no more than five centimetres. You must try not to

1 A Turning Device — Beprywka
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move the pencil a little with your fingers. You hold it in an
easy way so that it moves as your hand goes up and down.
If you do it the right way, it will seem to you that you are
holding a rubber pencil which bends all the time.

A PENDULUM WHICH MOVES IN A CIRCLE

You can demonstrate this interesting optical illusion if
you get a pendulum and dark eye-glasses. It is easy to make
a pendulum. You tie a small thing to one end of a rope 60
centimetres long and your pendulum is ready. Then you ask
your friend to stand at the other end of the room and move
the pendulum there and back
in front of your eyes.

You hold the glasses so that
only your right eye is looking
through a dark glass. But your
left eye must be open too.
Then it seems to you that the
pendulum is moving in a
circle!

Now hold your eye-glasses
so that only your left eye is
looking through the dark glass.
Your right eye is open too.
It seems to you that the pen-
dulum is moving in a circle
again, but in a different
direction.

Scientists explain this opti-
cal illusion in different ways.
Some time ago one of the scientists explained it in the follow-
ing way: the images of the pendulum get to your brain through
the eye with the dark glass and through the other eye, on
which there is no glass. But the images which come through
the eye with the dark glass get to the brain a moment later
than the images which come through the other eye, on which
there is no glass. But some scientists say that this does not
exp}ain why it seems to us that the pendulum moves in a
circle.




THE STAMP WHICH
DISAPPEARS

Put a stamp on your table.
Then put a glass of water on
the stamp. Cover the glass
with a saucer, as shown. The
stamp disappears! Walk around
the glass and look into it
from different sides. You
will not be able to see the
stamp.

The explanation lies in
the phenomenon of refrac-
tion.? The rays of light bend?
when they pass at an angle
from water to air. The lines
show the refraction. There is no angle from which you can
see the stamp.

THE TWO SIDES OF YOUR FACE ARE DIFFERENT

Do you think that the right side and the left side of your
friend’s face look the same? If you think they look the same,
get his photograph and take a small mirror. (It is better fo
take a mirror without a frame.) Then you put one side of the

mirror on the centre of the
.4;':\.\““ face, as shown in the picture,

| You will see the whole face of
/4 &:
/‘

, ‘ two left sides of the photograph.
|

If you want, you may turn the
mirror the other way and then

’ you will see the whole face of
/ o~ T li ‘“”{ two right sides of the photo.

I

I

l

\ > | <> Many years ago some people
& thought that the two sides of a
face could be different. For

J
> example, one side of the face

1 the phenomenon of refrac-
tion — 30. siBneHHe, KOTOpOE Ha3hiBa-
ercsl MpejoM/eHHeM Jyueh

2 The rays of light bend — Jly-
YH CBeTa NpeoMIaIoTCs

vd

(¢




may look happy and the other side unhappy. Today we know
it is not true, but still the experiment is very interesting
because it proves that the two sides of a face are not the
same. You may try it on your own picture. The experiment
will surprise you. You will see how different your “two”
faces are.

YOU HAVEN'T SEEN THE REAL IMAGE
OF YOUR FACE IN THE MIRROR

You have often looked into a mirror, of course. But you
haven’t seen the real image of your face yet. And this is why
you couldn’t see it.

When you look into a mirror, you don’t see your face as
other people see it. You see a reversed image. If you close
your left eye, your image closes its right eye. If you touch
your right ear with your right hand, your image touches its
left ear with its left hand.

If you have two small mirrors, you can see your face as
your friends see it. You hold the two mirrors at right angles
to each other! and look into them, as shown in the picture.
After some practice you will be able to see the real image
of your face.

Now close your left eye and
your image closes its left eye
too. Touch your right ear with
your right hand and your image
touches its right ear with its
right hand! This happens be-
cause each mirror reflects the
image in the other mirror. So
you see a reversed image of a
reversed image, which, of
course, is the same as the
real image.

(#oz
%,

1 at right angles to each oth-
er — nojA NpsMEIM yrJaoM ApPYr K
apyry
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COLOUR THAT ISN'T THERE

Toshow this interesting phe-
nomenon which scientists call
“subjective colour”! copy the
circle which you see in the
picture and put it oncardboard.
Push a pin through the centre
and turn it quickly. You will
see many circles of different
\ { colours! Now change the direc-

N LL m tion and the order of colours
) will also change.

A few years ago a television operator turned a large wheel
of this sort, and people who were watching his programme
saw the colours quite clearly on their black-and-white tele-
vision screens.?

Scientists haven't yet agreed on what makes these colours
appear,

YOU CAN READ A SECRET
LETTER FROM YOUR FRIEND

If you want to understand
this secret letter which you have
received from your friend, you
must use a cylindrical glass
stick.® You hold the stick over
the words of the letter near the
page and read the Iletter
through the glass stick.

The glass stick shows you a
reversed image of each letter.
At the same time it helps you
to see each letter right side up

§C4m

1 subjective colour — cy6vek-
THBHO BOCIPHHHMaEMBIH IBeT

? a black-and-white television
screen — 4yepHo-Gesiblif  TeJIeBH3HOH-
HbIfl 9KpaH

3 a cylindrical glass stick —
UHTHHADHYECKAA CTeKJAAHHAs Majioy-
Ka

Nt

—TOMrMUoOw<

moﬂozzrxc

QU OXsE1X"D
=

M>XZ>DEFE

A
B
C
D
E...
F
G
H

l
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when your friend wrote it upside-down. So your friend and
you must use the reversed lefters which you see in the
picture.

YOU CAN MAKE A STROBOSCOPE!?

A stroboscope is a device which cuts off light for a mo-
ment, then for another moment and so on? many times.
When you look through it at a thing which is moving, it
seems to you that it is moving slower or that it stops.

You can easily make a stroboscope if you cut eight long
holes in a round piece of cardboard. Then you put a pin through

the centre of your cardboard circle and push the pin into a
small stick or pencil so that you can turn the cardboard in
front of one eye, as shown in the picture.

Now look through the stroboscope at a thing when it is
moving. The thing may be an electric fan or even your stro-
boscope when you see it in the mirror. You make the strobo-
scope turn faster and slower. It will seem to you that the thing

1 a stroboscope — cTpoGockon (3mo onmuseckud npubop, npu noMo-
W KOMOPO20 MONCHO 8udentb npedmem, COSEpUIAIOULll KaKoe-A160 dBuerue,
HenoOBUINCHOLM AL GBUIYUMMER 3AMEOACHHO. )

2 and so on — u TaK fajee
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at which you are looking has stopped moving, or that it is
moving slowly in the same direction, or that it is moving slow-
ly in the other direction. This is because you see the thing only
from moment to moment. Between these moments you do not
see how it moves.

At the cinema you often see illusions of this sort. It happens
because the camera takes pictures of things when they are
moving in the same way, that is from moment to moment.



EXPERIMENTS WITH SOUND

A MUSICAL FORK

, If you pick one of the teeth

‘\\h of a fork! with a knife, as

shown, you will hear nothing.

But if you press at once the

end of the fork against a table,

you will hear a musical noise.

You may show this trick

to your friends after dinner.

) But you must practise it first.

- . You must pick one of the teeth

of the fork, then hold the knife

over an empty drinking glass.

When the knife is over the

| glass, you move your other

hand so that the end of the fork

touches the table. Your friends must not notice it. They will

look at the knife and think that the noise is coming from

the glass. But when they try the trick, it won’t work, be-

cause the noise comes from the table. Scientists call the
noise “sympathetic vibration”.2

MUSIC FROM A COAT-HANGER

Do you know that you can hear musical noises from a ccat-
hanger?

If you want to hear them, you must tie a metal coat-hanger
to the centre of a piece of rope a metre and a half long, as
shown in the picture. Now you understand what you must do
next. You tie one end of the rope three or four times round

1 pick one of the teeth of a fork — 3azenete ofHH H3 3y6heB BH.IKH
2 sympathetic vibration — oTBerHas BuGpauus

69



your left finger, then the other end the same way round your
right finger, and put the ends of your fingers into your ears.
Now you come up to a chair and allow the coat-hanger to
strike against it. You will hear with surprise some beautiful
musie, like the music of a large bell or of an old clock.

70

You hear the music be-
cause the coat-hanger vibrates.
The rope and your fingers bring
the sound waves! to your
ears.

A MUSICAL GLASS OF WATER

Ask your friend if he can
use a glass of water as a musi-
cal instrument. Of course, he
can't.

Then you take aglass of wa-
ter. (Thin glasses work best.)

! the sound waves — 3BykoBhHIe
BOJIHBL



You put your finger in the water and then move it slowly round
the rim of the glass, as shown in the picture. Your finger must
not be very wet, but it must not be dry. So you must try many
tilmes. At last you will hear clear music which comes from the
glass.

When your finger moves round the rim, it makes the glass
vibrate and the glass makes a musical noise. The same prin-
ciple makes the violin and its strings give music.

The American scientist Benjamin Franklin made a musical
instrument out of glass bowls. He used the same principle.
He called his musical instrument an “armonica”.



VOCABULARY

COKPAILEHHUA

a — adjective — uma  npunaratesnnHoe
adv — adverb — Hapeuune

¢j — conjunction — cotos

n — noun — HMA CYUIECTBHTEJNbHOe
num — numeral — UM YHCJIHTEJIbHOE
prep — preposition — npeasor

pron — pronoun — MeCTOHMEHHe

v — verb — ruaroan

above [a'bav] prep nap, Boune

according [o'ka:dip)] to adv coraac-
HO; N0 YTBEPKACHHUIO

acute [a'kjut] a ocTpwiit

add [=d) v npu6asnsth; A0GaB-
JATh; Mam. CKNajplBaTh

addition [o'difn] n mxam. croxe-
HHE

against [a’genst] prep nporus;
Ha, O

ago [a'gou] adv toMy Hasan

agree [9'gri;] v cornawarscs; poro-
BAPHBATLCA

air [ea] n Bo3pyx
a BO3AYLIHBbIH

airplane ['zoplein} n camoser

allow [9'lau] v nossoasTs, paspe-
WaTh; AONYCKATb

almost [">:Imoust] adv moutn

amusing [ o'mjuzip) a 3aHumaTenb
HBIT

angle ['=ngl]l n mam. yroa

any [‘em] pron mo6oi

anybody [en1 bodil pron Beskmi,
n060ii

appear [9'p1a] v noABAATbHCA

arm [@m] n pyka (om xkucmu Oo
naeqa)
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arrow ['=rou] n ctpena; crpesKa-
yKa3aTesab
as [=z, az] ¢j kak
as ... as TaK (Xe) ... Kak
as shown [ foun] kak noxaszaHo
ash (=[] n nenea
astronomy [os'tronamu] n actpo-
HOMHA
B

back [bak| n cnuna
adv c3agu, nosaju; o6parHo, Ha-

3ag

balloon [bo'lun] n so3mywHmil
wa

base fbels] n ocHoBaHHe, Gasa

beating ['bi:tip) n 6uenne (cepdya)

bell [bel] n xonoKos; 3BOHOK

below [bi'lou] adv BHH3y; HHxe
prep HHXKe, NOJ

bend [bend] v ruyTs(ca); cru6atb-
(ca); narubatb(ca)

birthday ['ba:Bdei] n nenb poxpe-
HHA
birthday party ['pati] seuep B
yecTb AHA POMAEHHSA

blade [bleid] n seaBue

blotting-paper ['blstiy,peipal n
npomokartesbHas Gymara

blow [blou] (blew, blown) v ayTb
blow out racuTb, TYWHTb



boil (barl] v xunets

both [bouB] pron o6a, obe
adv Toxe, TaKke

bottle [‘botl] n 6yrteiaka

bottom ['botam] n xuo

bowl [boul] n gama

brain [brein] n roaosHoM Mo3r

break [breik] (broke, broken) v
J0Matb, pa3GHBaTh

breathe [bri:d] v apiuath

brim [brim] n kpait (cocyda)

bubble {'babl] n nysripek so3nyxa
uau rasa

build [bild] (built, built) v cTpouTs
build up Bo3ABHraTh; MOHTHPO-
BaTb

burn [ba:n] (burnt, burnt) v xeus,
CKUraTh; TCPeTh

button ['batn] n nyrosmnua

buy [bat] (bought [bat], bought) v
NOKynaTh

C

candle ['kendl] n cseua
capillary [ka'piler1] a xanunasp-

HEl#
carbonated ['kabanertid] a nacu-
LLeHHbIH YI/IeKUC/IBIM [a30M
card [kad] n rapra (uzpasoras)

cardboard ['kadba.d] n xapron

careful ['kesful] a ocropoxumuii

carefully ['keofult] adv ocropoxkno

carpet [¥k<1'p1t] n kosep

carry ['keeri] v HocHTb, BO3HTH
carry out BBLIMOJNHATHL

cast [kast] ¢ 6pocars

catalyst ['keetalist] n karanmsa-

T0
catclf [keetf] (caught, caught) v
JIOBHTb; MNOMMaTb; CXBaTHTh
catch fire ['fais) saroparbes
cause [koz] n ocuoauue; moson;
npHYUHA
U TPHYHHATD; 3aCTaBAATb, Bbl-
3bIBaTh
ceiling [’silig] n norosok
centimetre ('sent: mito) n canth-
MeTp
central ['sentral] a uentpanbup®
centre {'senta) n uentp; cepenuna
chance [tfans] n cryuadt; sosmox-
HOCTD
by chance cayuafto

change [t Jeind3] v MensaTs, Hame-
HATH

checker ['tfeks] n wawka (we
parvbras)
checkers wawku (uzpa)

chemical ['kemikl] a xumugeckuit

chemistry ['kemistri] n  xumus
choose {ifuz] v BmGUpaTh

cigarette [ siga’'ret] n curapera
circle ['sakl] n kpyr

circumference [sa'kamfarans] n
Mam. OKPYKHOCTb

circus ['sa:kas] n unpk

classmate ['klasmeit] n ommo-
KJIACCHHK

clean [klin] a aucrwiit

clear {klia] a scumifi, cBeTsIBti;
YHCTHIH

coat-hanger ['kout’hzns] n se-
wanka (048 naamos)

coffee ["kofi] n kode

coin [koin] n MoHera
three-kopek coin Tpexkoneesnas
MOHeTa

collect [ko'lekt] v cobupath
colour ['kala] n user
coloured paper ['kalad ’peips)
uBetHass GyMara
colour [’kAlaf’v KPacHTb, pacKpa-
IUHBATb

column ['kslam] n KOJIOHHA
combination [ kombr'neifn] n
KOMOHHaLH, cOYeTaHHe

come right [’kam 'rait] coorser-
CTBOBaTb, NOAXOAHTD

compass ['kampss] n Kommac;
LHPKYJb

compressed [kam'prest] a cxartnifi

concentric [kon'sentrik] a Konuen-
TPHYECKHH

container [kan'teins] n cocya

continue [ksn’tinju] v nponoa-
®KaTb(cA)

contract [kon'trzekt] v cxumars-
(c;?, CcOKpaumath(cs)

copy ['kopi] v cHuMaTb KonHio; Ko-
NHPOBATh

cork [kak]) n npo6ka

correct [ko'rekt] a mpaBH/IbHRI

correctly [ko'rektli) adv npasuin-

HO
cost [kast] v crouts
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counteract | kaunta'rekt] ¢ npo-
THBOAEHCTBOBATb, MNPensTCTBO-
BaTb; HeHTPaJH30BaThb
course [kas] n Kype, HanpaBaeune
of course koHeuHO
cover ["kava] n kpbixa
U 3aKpHBaTh, MOKPHIBATH
cross [kros] v nepecekatb
crossing  iiepeceKaiowuii
cube [Kkjub] n ky6uk
curved {kavd] a kpuBas (sunus)
cut [kat] (cut, cut) v pe3ats}
pa3spe3aTb
cut out Bhipesathb
cut off oTpesaTh; npepnBaTh
cylindrical [s1'lindriksl] a uuann-
RpHYecKHH

D

demonstrate ['demanstreit] v pe-
MOHCTPHPOBATb, TOKA3HBaTh

device [di’vais] n ycrpoiicTo
npHcnocoGaeHHe; MeXaHH3M

diagonal [dar’ &gonl] n auaroxansb

diameter {da’’emita] n anamerp

dice [dais] pl om die

die [dai} (p! dice) n urpaabHan

KOCTb
difference ['diirans] n pasnnua;
Mam. PasHOCTb
different ['difrant] @ pasanunnif,

a3HbIi
difr;icult ['dritkslt] a Tpysuuif
ady TpyRHO
direction [di‘rek[n] n Hampasae-

HHe
directly ldi'rektli} adv npamo
disappear [,disa’p1a] v Hcuesars,

CKPHIBaTbCsl
discussion {dis'kafn] n o6cyxpe-

HHE, AHCKYCCHSA
dissolve [d1'zolv] v pacTBOpsiTL(CA)
divide [d1'vaid]} v aeautb, paspe-

AATb; Mam. JeJHTh
down [daun] adv BHR3
draw [dry] (drew, drawn) v

PHCOBaTb
drawing ('droagl n pucysHok
drink [drigk] (drank [drapk),

drunk {dragk]) v nut

drinking glass ['drigkin glas}
cTaKaH
drop [drop] v pouaTb; BHMyCKaTb
dry [drair] a cyxoit
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E

each [ttf] pron xkawpmii, moGoi
each other ['i:tf 'a82) apyr apy-
ra

ear {12] # yxo

earth [2:0] n semus, semHON wap

easily [‘itzili] adv nerko

easy ['iz1] a aerkuit
it is easy ;merko

electric [1'lektrik] a saextpuue-
CKH#t
electric torch [1'lektrik ‘tatf]
3fieKTpHYecknit doHapb

ellipse [1'lips] n mam. snaunc
oBan

enough [1"naf] adv nocratoyso, ao-
BOJILHO

equal ['ikwol] a paBHmil
U paBHATBbCS

especially [1s'pe[ali] adv ocoGen-
HO, TJ1aBHHIM 06pa3oM

even {'ivan] adv paxke
a yeTHHIN (0 uucae)

except [1k'sept] prep uckmouas, sa
HCKJ/IIOUEHHEM, KpoMe

exception [1k’sepfn) n uckaoge-

HHe
expand [iks'pznd] v pacumpary

ool
experiment  [1ks’perimant] n
ONBIT, YKCNIEPHMEHT
explain [1ks'plem] v o6bacuats
explanation [ ekspla’netfn] =n
ofpAICHERHE
eye [a1] n raas
eye-glasses ['aiglasiz) n oukn

F

fact {f=kt] n dakr
famous ['fermas] a auamennThifl,
H3BeCTHLIA
favourite ['ferverit] a moGummii
feel [fi:l} (felt, felt) v yyBcTBOBaTHL
few [fju] n Hemuorme; Hesnauu-
Te/IbHOE  KOJIHYECTBO
a HeMHOTHe, HEMHOro, MaJo
figure ['figa} n undpa; durypa;
fucyHox uau ueprTex
fill (fil] v manoausTb(cs); 3anoa-
HATb(cA)
fill up 3anoauaATL; BO3MEU\ATD



find [faind] (found, found) v Haxo-
IHUTb
find out BuisicHATH

finger ['finge] n nanen

fire ['fala? n OroHb

fishbowl ['fifboul] n akBapuym

fist [fist] n xynak

fit [fit] v npuaaxusatb(ca)

focus ['foukas] v cocpeporounBars
(srumanue u m. n.); noMemwaTsb
B okyce

fold |fould] v cknagwiBaTh, cru6ath

follow ['folou] v caenosats; cie-

AHTD
following ['folouig] a caeayiowni
force [fys] n cuna
forefinger ['f>: figga] n ykasarens-
HbIfl naJel
fork [fok] n Buaka
form [fxm] v o6pasoBuiBath
frame {freim] n pamka, pama
freeze [{ri:z] (frose, frosen) v 3amep-
3ath
friction ['frikfan] n tpenue
front [frant] n dacag; nepemuas
cTopoHa (4e20-4.)
in front of nepen, Bnepean
fruit [frut] n naon; cobup. GpyxTh
full {ful] a noauwiit
funny ['fant] a cMewnofi, 3a6as-
HBI}

G

gas [ges] n ras

geometry [d3t'omitri] n reomer-
pus

Germany ['dza:mani] n Cepmanns

glass [glas) n crexno; crakau
glasses oukn

go [gou] (went [went], gone [gon])
v HATH, XOAHTDH
go in BxoZuTH

group [gru:p] n rpynna

hairpin ["heapin] n wnuabka
handkerchief {'haegkat f1f] n Hoco-
BOMl MJATOK
hard [ha:d] a TBepasift
ady CHIIBHO
hard-boiled {’ha:d’boild] cBa-
peHHoe BKpYTY® (0 sidye)

head [hed] 7 ronoBa; ronoska (6y-
AGGKU U m. n.)

heart {hat] n cepaue

heat [hiit] n xapa; pus. tennora
U HaKaJWBaTb, HarpesaTb(cA)

hide [haid] v nparam

high [hai] a Beicokui
adv BBICOKO

hit {hit] v ynaparms

hold [hould] (held, held) v mep
}KaTh; BbREPIKHBATb; BMEWATb,
COAepKATH

hole [houl] n awipa; orBepctue

horizon [ha'raizn] n ropusont

hypotenuse [hai’potinjuz] n sam.
THIIOTeHY3a

ice lais] n nen

icy {‘ais1] a aegsauoi

illusion {1'lu:3n] n uamosus

image ['tmid3] n uso6paxetiue;
o6pas

imagine [1'mad3in] v Boo6pa-
)KaTb, NpeACTaBAATb cebe

impossible [1m’posobl] a ueBos-
MOMKHbIt, HeBBINOJHHMbIf

inertia [1'na:fjo] n gua. uhepuus;
CHJIa HHepPUHH

ink [1gk] n yepHuia

inside ["in'said] prep BuyTpH

instead [in'sted] adv BM™ecro,
B3aMeH

instrument [mnstrumant] n un-
CTPYMeHT; npuéop

interest [“intrist] n uHTepec

J

join [d3o1n] v ceegnnaTs(cs); cBA-
3bIBaTh

K

keep [kip] (kept, kept) v mepmars
knife [naif] (pl knives) n nox
knot [not] n ysen

knuckle ['nakl] n cycras nanbua,
CKOCTAIKA®

kopek ['koupek] n xonefika
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L

last [last] @ nocaegunit; npowasi
adv noclie BceX; B NOCJAeAHHMH
pas; B KOHLe
at last HaKoney

layer ['lea] n caoit

leaf [lif] (p! leaves [livz]) n ancr

leap-year ['lipje:] n BucoxocHHI

TOL

learn [la:n] (learnt, learned) v
Y4HTb; Y3HABaTh

leave [liv] (left, left) v octaBasTD;
NOKUAaTh

left [left] a neBbiit

lemonade [,lema’netd] n JuMoHan

less [les] adv meHbiue

let [let] (let, let) v naBath; nosso-
JAATb, MYCKaTb
let go ['let ‘goul ortnyckats

level ['levl] n ypoBenn

lift [1ift] v nopHuMaTh(CA)

light [lait] (lit, lighted) v saxn-
ratb(cfl); ocBellaTb
n ceer
a cBeTJblil; JerKui

Jike [laik] a noxoxuii, nogoGHHI
adv nofio6HO; KaK OH

fine [lain] n aunHus

liquid ['tikwid] n xBzKoctb

list [list] n coucok

tittle {'11tl} adv mano, nemuoro; B
HEKOTOpOil cTeneHH

look [luk] v cMoTpetb, raspers;
BLITASANETD
look round ['luk ’raund] oras-
JBIBAaTbCH KPYTOM; B3BECHTH Bce
BO3MOMXHOCTH

lose [luz] (lost, lost) v TepsTh;
NPOHTPHIBATh

low [lou] a uu3kuf
adv HH3KO

lower ['lous) a Hu3WHII; HHXKHU
U oNycKaTb; MOHHXKAaTb

M

machine [moa’ fin] n MawmuHa; Me-
XaHH3M

magic ['madsik] n Marua, Boa-
we6CcTBO
a Bo.JiLeGHbI

make [meik] (made, made) v ae-
JaTh; 3acTaBJATh
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mark [mak] n 3nak; oTMerka
U OTMeYaThb
match [matf] n cnuuka
match-box ['mat [boks] n cnuyey-
Hasg KopoGka
mathematical [, me01'matikl]] a
MaTeMaTHYecKui
mathematically [ ,ma0:'matiko-
I1] adv mateMatHyeckH
mathematics [,ma01'matiks] n
MaTeMaTHKA
melt [melt} v TasTe, nnasuTh(cH)
metal ['metl] n metana
method {'meBad] n merton
metre [‘mita] n merp
milk [milk] n monoko
millimetre ['mili, mital n Muan-

MeTp

minus [‘maings] n muuyc

mirror ['mira] n 3sepkamo

missing ['misig] a Hepocraowuh

mix [miks] v MewaTb, cMemHBaTHL

mixture ['mikst fo] n cMecb; MHK-
cTypa

mouth [maub] n por

move [muv] n apHxkenne; xoX
(6 uepe)
U IBHraTh(cs)

movement ['muvmoant] n peuxe-
HHe

multiply ['maltiplarl] v xam.
YMHOXATb

musical ['mjuztksl] a Mysbikadab-
HHlil

N

nail [ne1l] # HoroTe; resosgm
narrow ['narou] a y3kufi
newspaper ['njus,peipa] n rasera
noise [no1z] n wym
north [n0:0] n cesep

a ceBepHHI
northern ['n>dan] a cepepHwil
notice ['noutis] v 3ameuats

)

often {'>in] adv wacro

once {wans] adv (onuw) pas, on-
HaX b
at once cpa3y, HeMelJleHHO



only [‘'ounli] adv ToaBKO
a eUHCTBEeHHBI

opening [‘oupnig] n oreepcrue

opposite ['opazit] a nporusono-
JIOKHBIA

optical ['optikal] a onTuueckui,
3pPHTENbLHHA

order ['5ds] n nopapok; npukas
v NPHKa3HBaTb; 3a3Ka3bIBAThb
in order to pas Toro, uToGH

outside ['aut’said] a napyxHbii,
BHeLHHA
over ["ouva] prep Hap; uepes; no-

Bepx
oxygen ['oksidzen] n kucaopoa

P

pair [pes] n napa
parallel {'parslel] a napaanens-

HHH

part [pat] n uacts
take part nmpHHUMaTh yuacTHe

pass [pas] v npoxomurb (uepes
4mo-a.

pendulum [’ pendjulam] n MasThuk

perhaps [pa'haeps] adv Momer
OBITh, BO3MOXHO

perpendicular [ pa:pan’dikjuls] n
nepneHuKyJIap
a nepneHA¥KY/ISApHHIA

phenomenon [fi'nominen] (p! phe-
nomena) n sABJieHHe; HeOGBIKHO-
BeHHOe ABJEHHe

photograph ['foutsgraf] n ¢oto-
rpadHueckHii CHHMOK
v Tororpacpnpona'rb

pick [pik} v BuGupaTb, 0TGHpaTh,
noabupartb

pin [pin] n GyaaBka; wnuibKa

planet ['pl@mit] n naanera

planetarium [ plent’tesriam] n
nJaaHeTapuil

plant {plant] n pacrenue

plastic ['plestik] a naacTuue-
CKHil; THOKHE

plate [pleit] n Tapenka

point [point] n Touka; nymkr
U YKa3HBaTb

port [pat] n nopt

position [pa’zxjn] n NoJoXeHHe

possible ['pasobl] @ BosmoxHuA

potato [pa'teitou] n xaprodenuna

practice ['prektis] n npaxruxa

practise ['praktis] v npaxTuko-
BaTb(cfl); TPeHUpOBaTh(cA)

press [pres] v ckuMatb; RaBHT,
HalaBJIKBAThL

pressure [’Prej a]l n paBaeHHe

principle {'prinsopl] n npunuum;
3aKOH

prism [prizm] n npn3ma

prize [praiz] n npu3

problem ['problam] n npoGiema;
Mam., waxsm. 3apava

process ['prouses] n mnpouecc

prove [pruv} v noxasbiBarthb

purpose ['papas] n ueas, Hamepe-
HHE; 3aMblcest

push [puf] v TosxaTh, NpoTanxH-
BaTb(cA)
push out BHITOJKHYTb

puzzie ('pazl] n 3aragxa, ronoeo-
JIOMKa

Q
quick [kwik] a Guctpuit

R

raise [re1z] v noguuMarn

raw [r>] a cupoft; neoGpaGoTan-
Hhlil

reaction [ri’zk[n] n peaxuua

real [r1al] a pefictBHTeNIBHBIN, Ha-
CTOAWLHI

reason {'rizn] n npHuMHa

receive [r1’siv] v noayuarts

reflect [r1'flekt] v oTpamaTsb

reflection [ri'flek fn] n orpaxenne

reflex ['rifleks] n pusnoa. pedaexc

refrigerator [r1'fridzareita} n xo-
JIODHJIbHHK

rest [rest] n ocratok; ocrasnbhoe
¥ OTABXATb, MOKOHTHCH

reverse [r1'vas] a o6pathuif; npo-
THBOMOJIOXKHBIA; MepeBepHYThIA

right {rait] a npasuil; npasBuab-
HBIf
adv npsaAMO

rim [rim) n Kpait

rol! {roul] v BepTeTh(cn), Bpawarh-
(ca); katutb(csA)
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root [rut} n xkopenn
rope [roup] n Bepeska; uuTKa
rotate [rou'tert] v Bpamats(cs)
rouble ['rubl] n py6ab
round [raund] a xpyrawii
adv BOKpYr
row [rou] n pan
rub [rab] v Tepers
rubber ['raba] n peauna; peauika,
JIaCTHK
2 DE3UHOBLIA (6 codem. ¢ Cyus.)
rule ‘[)ru;l] n npaBuIo
ruler ['ruwla] n aunefixa

S

salt {s21t] n coms

salt-cellar ['salt,sels] n cononka

same [seim] pron TOT ke caMmii;
OJHMHAKOBBLIH

saucer ['sosa] n Gaoaue

science ['saians] n Hayka

scientific { saion’tifik] a Hayunbii

scientist ['sarontist] n yuensiif

second ['sekand] n cexkynaa

secret [’sikrit] » cekper, Tafina
a CeKpeTHHIff, TafHbIf

seem [sim] v kasaTbes

separate ['seporeit] v paspensrs-
(cs1); orAenarb(cs)

shake [ fetk] (shook, shaken) v Tps-
CTH

shape [ [erp] n popma

sheet [ji:t]pn auct (Gymazu, cmex-
aa, mermaana)

shell { Jel] n ckopayna (ariya)

shine [ fain] (shone, shone) v cse-
THTb{CA); CHATb

side [said] n cropona; Gox (myaso-
suuya)

siphon ['saifan] n cugon

simple ['simpl] a mnpocroit

size [sa1iz] n pasmep

soap [soup] n M0

southern ['sadan] a oXHBIT

spectrum ['spektram] n cnexrp

spin [spin] n BepueHue, KpyKeHHe
v KPYTHTb, BEpPTETb

spiral ['spaiarsl] n coupans

spool [spu:] n karyuika

square [skwea] n kBagpat
@ KBaApaTHbIi

stamp [stemp] n nouyroBas mapxa

star [sta] n 3se3na

8

stay [ster] v ocTaBathea

stem [stem] n crtBOA

stick [stik] (stuck [stak], stuck) v
HaKJeuBaTh; MpHKJAeHBaTh(CA);
NPHJAKNATD

strange [streind3] ¢ crpaunui,
YAHBHTEJbHBI

straw [stra] n conomunka

strike [straik] (struck, struck) v
ynapAarb(cs)

string [strig] n Bepeska, Geyeska;
CTpYHa

subtract [sab’trekt] v mam. sbiun-
TaTh

sugar [’ fugs) n caxap

sum [sam] # cymma

sunny (‘sani] a conueyusi

sure {Iua] a yBepeHHBIil
be sure ObITb yBepeHHbIM

surprise [sa’praxz{ n  yauBJeHHE
U YAHBJATD
to your surprise x BaweMy yAHB-
JEHHIO

T

take [terk] (took [tuk}, taken
{'tetkn]) v 6patp
take away ['tertk o'wei] yGpats
take off ['tertk 'of] cuats
task (tassk] n 3anaua; 3apanuc
tear [tea] v pBaTh; mnopsat.L
teeth {ti:6] pl/ om tooth
telescope ['teliskoup] n 1eneckon
television [ telr’vizn] n teneBuge-
HHe
television operator [’ opsreita)
TeseonepaTop
ten [ten] n necsTOK
text [tekst] n Teker
than [3zn, dan] ¢f uem
thanks [0=gks] to prep Gaarona-

bl
thgt {0et| pron to1
that is why BoT nouemy
theorem ['Oiaram} n Tteopema
thermometer [0a'momita) n Tep-
MOMETp, TpajyCHHK
thick [01k] a ToscThiii
thin [01n] a Touku#f
think [01gk] (thought, thought) v
ayMartb
though [dou} ¢j xots



thousand ['Gauzand]} num TeiCAYa
through [Bru] prep uepes, ckBo3b
throw [Orou] (threw [Oru], thrown

[Oroun]) v 6pocats, Kupgarb
thumb [0am] n Goavwoit nanen

pyKu)

thumb-tack ('Oamteak] n yeprex-
Hafl KHOMKa

tie [ta1] v npHBA3LIBATL; CBA3LIBATD

tight [tait] @ naoTubil; Kpenkuii

tightly ["tartli] adv kpenko; npou-
HO

time [tarm] n Bpems; cpok; pa3
at a time oanoBpeMeHHO, Bpa3s
two times B JBa pasa, ABaXAul

together [to'gada] adv BMmecTe

tooth [tu:0] (p! teeth) n 3y6; 3yGen

top [top] n Bepx, Bepumuna

torch [to:t [] n xapMaHHBIf doHaph

touch [tatf] v Tporarb; npuxa-
carbesl

towards [ta'wadz, tadz] prep x,
N0 HaNpaBJEHHIO K

tower ["taus] n Gawns

toy [ta1] n wrpywxa

transmit [trenz’'mit] v nepepa-

BaTh

triangle ['traizggl] n Tpeyronn-
HHK

trick [trik} n doxyc; wyrka

trip [trip] n noesgxa; peiic

true [tru] a BepHuI, MPaBHJBHEL

tube [tjubl n Tpyba, TpyGouka

turn [tan] n Bpamenne; nosopor
v BepTeTb(cs), KPYTHTb(CH); Mmo-
BOPauHBaTb(CAl); CBEPHYTb(cA);
npespawmarb(ca), CTaHOBUTb(cA)
turn round orBepHyTbCSH

turpentine [’ta:pantamY n CKHIH-

aap
twist [twist] v ckpyumBath

U

understand [,anda’stzend]  (un-
derstood, understood) v nouns-

MaTb
unfold [’ an’fould) v passepThiBath;
accTHJAATb
unhappy [an’hept} a HecyacThui;
neyasbHhui

unpeeled ['an’pild] a Heoumen-
Hblit (0 ¢ppyxkmax, osouyax)
untie ['an'tai] v pasessbiBarth;
0cB060KAATD
until [an’tdl] prep no
¢j moxa He
unusual {an'ju:zusl] a HeoGbrunbLI
up [ap] adv BBepx
upper ['Ap3] a sepxHuil
upside-down [ apsai’ daun] a nepe-
BEPHYTHIH BBEpX JHOM
use [juz] v ynotpebasTs, noJn-
30BaTbCst
use Up U3PacXOAOBAaTb, HCMOJb-
30BaTbh
useful ['jusful] a moaesusrit
usual ['ju:zusl] a o6biunbiii
as usual xax o6bIYHO
usually ['juwsusli] adv o6eryno,
06LIKHOBEHHO

v

vacuum ['vakjusm] n Bakyym;
6e3BO3AYIIHOE MPOCTPAHCTEO

vertically ['vaitikoll] adv septa-
Ka/IbHO

vibrate [vai’breit] v Bu6Gpuposats

violin [,vars’lin] n ckpunka

w

watch [wotf] n vace (Hapyunee)
v cjepuTh, HabjonaTh
way [weil n nyrtb; o6pas aeiicr-
BHS, CHOCOG
weight [wert] # Bec; TaxecTb; rpys
wet [wet] a Moxpwii
U MOUYHTb, YBJIAXKHATb
wheel [will n koseco
whole [houl] a Becb, ueawit
win [win] (won, won) v BhiHrpaTs;
noGefnTh
wing [wig] # Kpwo
without ?wn’baut] prep 6e3
wooden ['wudn] a pepeBsnnbii
worse [wais] a xymunit
adv (ewe) xyxke
wrong [rop] a HenmpaBHAbHBII
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