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1. Gravity Pulls Things Down

Roger was playing in his back yard. He picked up a rubber
ball and threw it just as hard as he could.® It went about twenty
feet. Then it came back to his hands.

There was no string tied to the ball. There was no rubber
band tied to it either. It did not hit a fence or a building or any-
thing that made it bounce.® But it came back to Roger’s hands.
Can you think why?

Roger did not throw the ball straight out in front of him. He
threw it straight up in the air. It went up for twenty feet and then
fell down. Gravity made it come down.

The earth is pulling everything on it and near it. “Gravity”
is the name we give to the pull of the earth on things on or near
its surface.® .

The children in the picture are coasting downhill.




Have you ever seen anyone start at the bottom and
coast up a hill? Of course you never have. People can
coast downhill because gravity pulls them down. Gravity
always pulls things down, not up.

~ After the children get to the bottom of the hill, they will
have to pull the sleds back up if they want to coast down again.®
To get the sleds to the top of the hill, they will have to pull up on
the sleds harder than the earth is pulling down on them.

Of course you have played on a playground slide. Suppose
someone should ask you why you always slide down the slide but
never up the slide.® Would you know? If you were at the bottom
and gave yourself a push, you might slide up a little way. But
very soon you would stop going up and would slide to the bottom
again. Gravity pulls you down. When you are at the top of the
slide, gravity pulls on you and makes you slide down. Gravity
will not let you slide up.

Gravity helps you swing, t00.® Every time you push the
swing up in the air, gravity pulls it back toward the ground.®

Have you ever watched a ski jumper? He slides down a long
slope first. Gravity pulls him down the slope. When he reaches
the take-off, he jumps up and sails through the air for a few sec-
onds. But then he comes down again. Gravity makes him do so.

When you watch a person dive off a springboard into the
water, you are seeing gravity at work again. The diver jumps up
from the springboard. Why does he not keep on going up?®
Of course, it is gravity that pulls him down into the water.

The pole vault is one of the most interesting events at a track
meet. The pole vaulter, with the help of his pole, leaps high into
the air. At just the right moment he pushes his body over the cross-
bar and lets go of the pole. The pole falls backward, pulled by
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gravity. The vaulter, also pulled by gravity, lands on the other
side.

Perhaps you have been. in front of a fire-engine house when
. there was a fire alarm. If you have, you may have seen some of
the firemen sliding down poles from the upper floors of the build-
ing. Sliding down a pole is much faster than walking down
stairs.® But the firemen could not slide down the poles if there
were no gravity.®

The picture below shows a juggler. A juggler really runs a
race with gravity. He tries to catch each ball and throw it into the
air again before gravity pulls it all the way down to the ground.

Maybe you have picked up
apples that were lying under
an apple tree. You knew that the
apples had been hanging on the
tree. After they were ripe, they
fell to the ground. The first person
- to find out much about gravity
was Sir Isaac Newton. An old
story tells that he was lying under
an apple tree one day and that
an apple fell off the tree and hit
him on the head. He began to
wonder why apples should fall
down instead of up. The apple
started him to studying gravity.
Probably this story of Newton -
is not true, but it is gravity that makes apples fall from apple
trees to the ground.

In autumn the leaves of many of our trees fall off and make
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piles that rustle as we walk through them. Gravity pulls them

down. .

You know that rain comes from clouds high in the sky. Pro-
bably you have never stopped to wonder how it gets down to us.
Now you guess that gravity pulls the rain down, and your guess
is right. Gravity makes snow and hail fall to the earth, too. Gra-
vity is pulling every raindrop and snowflake and hailstone.

Have you ever seen a waterfall? There may be a deep cliff
in the bed of a stream. When the water reaches the top of the cliff,
gravity pulls it to the bottom of the cliff. Without gravity the wa-
ter would not fall over the clif @ Can you imagine how funny
it would be to see a stream flowing along through the air?

But it is really foolish to think of a stream flowing through
the air. For if there were no gravity to make a stream fall over a
cliff, the stream would not flow at all. It is gravity that makes
brooks and streams and rivers flow.-Many rivers begin in moun-
tains or hills. Gravity pulls the water down toward the sea. Even
when you see a river flowing through land that looks level, you
can be sure that gravity is making it fiow. The land really hasa
gentle slope, and gravity keeps the river flowing.

Water does not flow out of the oceans. There is no place
for it to go. Gravity has pulled it down as far as it can.

You are seeing gravity work every time you pour water from
a pitcher into a glass. If there were no gravity, no water would
fall out of a pitcher even if you turned it upside down.

When you are out at night, you may see a shooting star.
Something bright shoots across the sky toward the earth.® You
can see the trail of light it leaves. Shooting stars are pieces of rock
that travel around the sun just as the earth does. When one of

" them gets near the earth, gravity pulls it to the earth. But you need
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not be afraid that a shooting star will hit you. Shooting stars get

so hot as they fall through the air that there is nothing left of them
but ashes.®@

Once in a while, however, a big stone falls out of the sky to
the earth. Such a stone is called a “meteorite’’. In Arizona there
is a great hole in the ground made by a meteorite which hit the
earth. Of course, it was gravity that pulled it down.

Do you see now that gravity is always pulling down on
everything that is on or near the earth? If you watch carefully
you are sure to see many signs that gravity is at work.

New Words

gravity ['greeviti] ». #3150,
Bh .

Roger ['rod3o] n. BAR(ANL)

rubber ['raba] n. s

throw [Orau] (threw [Oru:],
thrown [Braun]) v. 3,3

string [strig] n. 48,3,

tie [tai] v. 3L,98, &

fence [fens] n. i, is

bounce [bauns] v. (3R%) Kk,
ik )

straight [streit) ad. 2gib

pull [pul] #. BE((H),BCh) v.
sl hr

surface ['soifis] n. FE

coast f{keust] v. (AW F
(TFH#)

downhill ['daunhil] ad. Uik
T

bottom ['botom] 7. gg, i

sled [sled] n. (/N EiR

suppose [so'pauz] vt. B, R
4

slide [slaid] v. #&%) n &R

swing [swin] (swung [sway]) .
23, % KT n KT

ski [skiz] vi. IBE

jumper ['dzampa] n. BRERE

slope {sloup] n. &4k

reach [ri:tf]] v. B3k 3538

take-off n. Pk A

sail [seil] v. @47, €FF

dive [daiv] vi. Bkzk,#k

springboard ['sprigbo:d] n. gk
w

pole [paul] n. #F,%

vault [vo:lt] n., v. PEAERK

¢vent [i'vent] n. (zFILH)EL
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track [trzk] n. BEEH, HE
iZ3h

leap [li:p] (leapt [lept] & leap-
ed [li:pt]) v. Bk,B&

crossbar ['krosba:] n. ¥#HF

land [lend] n. Blifts v. HH,HF
" .

perhaps [po'heps] ad. ®iF

fire-engine ['faio-'endzin] n.
KE, HB%E

alarm [o'lazm] n.

upper {'Apd) a. LMY

stairs [stsoz] n. (FAYERARE)
B ad ERDEL

juggler ['diagle] 7. IMAEM
ARG

race [reis] n. Ej¥e. FEH

catch [ketf] (caught [ko:t]) v.
7 G %

hang [hep] (hung [ban] =¥
hanged) v. £,

tipe [raip] a. R

Isaac Newton ['aizok 'nju:tn] n.
XHER - HEH R SE 2R

hit [hit] (hit, hitting) v. IT, &,
i

wonder ['wands] v. BREB|HE,
BT EE
probably ['probobli] ad. ki,

TORE

autumn ['o:tom} 7 XK

leaves [lirvz] n. (leaf FE )
"
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pile [pail] n. # v. 8,

rustle ['rasl] v. (WH-%) b 1E
Wl n. HWHHE

guess [ges] v. B

raindrop {'reindrop] ». FA

snowflake ['snoufleik]} n. ',
g%

hailstone ['heilstaun] n. K&
£ 3

waterfall ['wo:ta'fo:l] n. #@ A

cliff [klif] ». W48k

stream [striim} n. (/N F, %

imagine [i'madyin] v. B%, ¥
|

funny ['fani] a. HkE

brook [bi'uk] n, /hEf, R

mountain ['mauntin] n. 1

hill (hil] = /b, BBR

"gentle ['dzentl] a. BRI SR

i8]
ocean ['oufon] n. ¥k
pitcher ['pit{s] n. kA¥
shoot [fu:t] (shot [fotD v. &,
REE S
shooting star &R
trail [treil] n. %%, 2
travel [trevl] v. 774
afraid [o'freid] a. $Ffa8Y
ash [®f] n. &
meteorite ['mi:tjorait] n. BA
Arizona [,®ri'zouns] n. EF|F
IMERMAB)
sign ['sain] 7. 28,155, A%



Phrases and Expressions

pick up ##2 letgoof RFHH

infront of ZE... i runarace FH

atwork ZFET/E; (HEZ) R alltheway MLZER,—H
YeR instead of fL#e; AR

with the help of {£8F, #%... atall f¥,4£5
wT once in a while {B/R, @K

Notes
(D .. ashardashecould: as ... as B[R LERIEN, XBH

AEE R, hard B FJiE, 7€ as he could JFEAME T iA
throw MERRIE it, MDA EBR “fb (i XA~ B3R) BT AR
hEREBERN I —BEK, WREMAT 25 HKEXT K
RIGTHZD”,

. or anything that made it bounce: bounce BAHE to fEhiEA

%552, AR ERIEWE, AR made X/, HAM 0”7 XA
52, RILXHGIAAA let, have, see, watch, notice,
feel, hear %
“Gravity”’ is the name we give to the pull of the earth on things
on or near its surface. we give ... surface 3 name BYEiEM
4), HETHRERIEHERREA which (F that), Ahar—4
Jris on & pull #EMEMH; F—Arill on L its surface g —
A4HiE, fi things MEIE,

. they will have to pull the sleds back up: X H # have to ,Ef#
&z;bﬂ,ﬁ.ﬁ.'—i must 22784 {6 have to LLERRAERRE, &
“FHRABE L, Hhaveto R FEFRED, stk —6l.
... why you always slide down the slide but never up the slide:
EEEAKIEANDPAT—4 slide HARSIRIESNRE, BA“WE
7, 5—A slide &4, EAL“R/B”, fisrid down By5iE;
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but hHFIE R, BEEEME =0 0hEKT IS you fil
EDHR slide. . )
Gravity helps you swing, too. swing 12T to (EhiAARE
R, {83hid help 5¥@hEy make RE, HEIFIEWHDIBEASR
R BT 10 TETLHE,

Every time you push the swing up in the air, gravity pulls it
back toward the ground. XH 5 every time Z|HARMIERIE
Ak‘ij, RLIFSEEA  the first time, next time, the moment, the
minute %, {f{fy: Bring the book to me next time you come
here. FRMIEDABHAR,

... keep on going up: keep on }ﬁ*ﬁ,"ﬁl...‘ing ¥, Bl keep on
doing (sth.), & B&“4k8% GIEAT) "8 “BREE (D TR,

Sliding down a pole is much faster than walking down stairs.
sliding down a pole Rzh4iFAEIEREEWMHEE, than B[HE
RHEBREND, ENANEIERLS & WS E walking down
stairs, {REHOIEE is fast PEW,

But the firemen could not slide down the poles if there were no
gravity. XA AR BHIES, RR—fhEFTHRGBR. g
BERR RO TFEFBP RN, FERXRGTFHRES
AR,

Without gravity the water would not fall over the cliff. X412
ABRUERERN—N U, BELIUESBIEHER, BRTH if
SIR&HEADN, LR AR RGIERH B AR ETR,
Something bright shoots across the sky toward the earth.
%id bright B iA something RyziE, ZHRiEP, R some-
thing, anything, everything, nothing {7 &R ERIER,
HRRERERIAZIE, Flin, ARk something heavy, TAH
heavy something.

Shooting stars get so hot as they fall through the air that



there is nothing left of them but ashes. 4jth so ... that 2|
SERREND; as SIFHRMBRIEND, AXEHEDHIE
iE getsohot; nothing ... but AT ..U LBgE", &
“hotbltd, RE---"



2. Weighing Things

Roger and his father were going on a trip. They were in the
railroad station waiting for the train to come.® Roger was look-
ing at things in the station. He saw a platform scale. It was the
kind of scale that tells your weight when you stand on it and put
a penny in the slot.®

“May I weigh myself?”” Roger asked his father.

His father said, “Yes.” He handed Roger a penny. Roger
took the penny, but it slipped out of his hand. It fell to the floor.

Roger picked up the penny. He stepped on the scale. He
put the penny in the slot and heard it fall down inside. Then he
watched the arrow on the scale. The arrow turned until it pointed
to the number 80.

“Look. Father,” said Roger. “I weigh 80 pounds.”

Roger got off the scale. He was still thinking about weighing
himself. “Father,” he asked, “‘What makes me weigh 80 pounds?”

Instead of answering, his father asked Roger another ques-
tion. “Do you know what made your penny fall to the floor when
you dropped it?”

“Yes,” said Roger. “Gravity made it fall.”

“The same thing that made your penny fall makes you weigh
something,®” said his father. “Gravity pulls on you just as it
pulled on the penny. It pulls you all the time. When you weigh
yourself, you are finding out how much gravity is pulling on you.
A scale measures the pull of gravity on anything that is put on
it. You found out just now that gravity is pulling on you with a
force of 80 pounds.”
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- “You weigh more than 1 do,®don’t you, Father?” asked
Roger. A .
“Yes.” his father answered. “I weigh more than twice as
much.® I am made of the same kind of stuff that you are .made
of, but I am bigger than you are. There is more of me for
gravity to pull.”® ’

You can find out how much gravity is pulling on you by
weighing yourself. You can measure the pull .of gravity on
other things by weighing them, too.

The picture below shows one of scales for weighing things.
Suppose you want to weigh a book. You put it on one pan of the
scale. That pan goes down. Then you put weights on other pan.
You add or take off weights until the two pans balance. Weights
have numbers on them that tell how much they weigh. Addingthe
numbers on the weights you used will tell you how much the
book weighs. Gravity is pulling on the book just as it is pulling
on the weights. If it were niot, the two pans would not balance.




" Which is heavier, a pound' of lead ot a pound of feather?
Many people say, “Lead,” because they know that lead is heavy
and feathers-are light. But'if you put a pound of lead on one of
a seale and a pound of feather on the other, the two will balance
each other:’Gravity is pulling’ just as hard on the pound of
feathers as it is on the pound of lead. Of course, it takes only a
little Tead to weigh a pound.@ There are a great many feathers
in a pound of feathers.

New Words

weigh [wei] vi., vi. ... E&; arrow ['®rou] n. 3k

.. point [point] v. 3§
trip [trip] n. R4 pound [paund} n. B
raMroad ['reilroud] n. $k8% nicasure ['meza] v. &,ME
platform ['pletform] n. &, ¥ twice [twais] ad. ik Bifis.
& stuff [staf] n. B
scale [skeil] n. K¢, B pan [pzn} n. &+
weight [weit] n. TE&; E4; §:  balance ['bzlons] v. ffy
W 4k E add [=d] v. jm,Him
penny ['peni] n. 4> (EEHiTH) lead [led] n. 4%
slot [sbot] n, 3,43 feather ['feda] n. PE

step [step] v. &,

Phrases and Expressions

goona frip ik with a force of F@L)...h

look at .j%, & take off &F,EH
all the time B , & FEXI a great many kK&, %

find out “RE, I, WiER
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Notes

.. waiting for the train to come: XBBLENRAEE, MR
B RAEEENR, , D

It was the kind of scale that tells your weight when you stand
on it and put a penny in the slot. that ... slot AiEM4, &
% the kind of scale, M Ay when XE[G—4RHE]RIEN
4, B EIEHIA tells,

The same thing that made your penny fall makes you weigh
something: that ... fall BRxiEMA), &4 the same thing;
weigh something R A)iE1EZ)I makes HRIFFIE, XEBD
something £EHI, fE<JLA", “£/b"¥, weigh something FHP
- AER, RARER, -

You weigh more than I do: jxHpEy do RAEAEAEIIF
weigh, LIi@%ER, Xim: We have set up more power plants
this year than we did last year. £ HIIMNB THEEELMHE
B,

I weigh more than twice as much: twice R“BiE"HHE B, X
UFEABROEEREHMHEZE”, LRERE-& 287,
) A#y as much RENAMIE, RARE RO R, BN XRZE",
There is more of me for gravity to pull. ;X Biy more J&4&iil,
fEEIE, BAEZHEB"NELMHEAR" NMFEF of me fizy
A B IE for gravity to pull 354 more FyEiE; gravity &
AEA topull WfFAHEE, B for 51H, —RBMERAER
w|iE,

... it takes only a little lead to weigh a pound: takes ZEiXH{k

“mEr ¢ YR Lim. It takes two hours to get there. FIFHE
EHP/DE
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