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What Is Gravity?
Gravity is a force that pulls objects toward one another. We experience gravity every day, although we do not
usually think about it. When an apple falls from a tree, when rain falls from the clouds, or when a person jumps and

returns to the ground, gravity is responsible for these actions.

The Earth has a large amount of mass, and this creates a strong gravitational pull. Because of gravity, people,
animals, and buildings remain on the Earth's surface. Without gravity, objects would drift away instead of staying
where they belong. Gravity also gives objects weight. For example, a person who weighs 60 kilograms on Earth would

feel much lighter on the Moon because the Moon's gravity is weaker.

Gravity affects not only things on Earth but also objects in space*. It helps keep the Moon moving around
- the Earth and the Earth moving around the Sun. In this way, gravity plays an important role in the movement of
planets and other objects in the universe. Scientists can learn a great deal about space by studying how gravity

influences motion.

People often think that astronauts have escaped gravity when they travel into space. However, gravity is still
acting on them. Astronauts appear to float because they are moving very quickly while falling around the Earth. This
creates the feeling of weightlessness inside a spacecratft.

Gravity is essential for life on Earth. It keeps water, air, and living things close to the planet's surface. Without

it, many of the conditions necessary for life would not exist. Although we cannot see gravity directly, we can observe

its effects almost everywhere around us.

*] objects in space FHDKIK

Bl B (B




2027 £ I RFRERAFHRESRARREE

]

Bxy BER | o = Z | A y )
e DS g | S 7 B E B )

B
fa it o W
=5 (47 A FR Y % \~
R B % HEE (FR% %) | amT 2
B AR BER (B
XRES K 4




2027 FEE HEPKFERFREAFHBRE GRS
|

% ~
pe bt BrER o s m| e T
X | %8 - PEY A TR % | wRRE w| )
g "
o A, . S 2 LT Pl amc #
= B it

WO E, WERBOWAOMEHET 522k, £, BERREMRRKICEAT
5l k.

[MOTEIE]

1. ROEDERD X.
1 inzd
(1) /0 cos z sin x dx

(2) /Ola:e‘”dx |

(3) e~ @) dudy
R2

(4) /_ _ e dr

2. B 2 = @V cos(z + 3y) DFF 7D (z,y,2) = (0,0,1) IZBY 2 HFHE % X

» XK.
[$RFACE]
-1 1 -1
TFHlA=1]-2 2 2| HLTUATOMWIZEZR X.
0 0 2

(1) BEEEERD k.
(2) BERZ FL2RD XK.
(3) BABn> 1 CHLT, BR A° 2RD &,

B "/ \BR)




2027 F£E  PERFRFRAFHBRIERRE
________

Pl wrgeRH . ' - 2| ma w - KA
K | %8 - @E o =2 R w | T 2 M A B ® )
B
45 B L wr v " s y % B
— i E % B ERE (RE R | ame %
(R
B R (BA)




2027 &£ IR AERAFHABRIEEE

]
By | ‘ 2| g w - AW
X | 3 - sy =% s gl 5 M A H " =
H
2 BT, y
) G ¥R (RS AR T amc e
— & H R =
(A E]
[R¥=0 7R (B
ZBRES K 4




2027 &£ thif KB RFERAFHARRESERE
]
@‘1«3} R s 3 A W o. RH
X | %8 - By A TR g x| =B #A f; ( )
5]
4 ATt % wor. e, 72 5 FE % % s "
e s RERE |2
b Sz dl
B AR ®AR B
ZERE K 4




2027 £ ERFERFRAFGARRELMEE
I
R TY g , Z| @ga W RT
= | gom . w1 = o | ™ M AR Bl )
2
e % | HFERE GREAR) | e w
— R B
[HIBARE
ER BA (B
ERES K 4




2027 £ thif KEKRFHRAZHBRIZHRE

|y it ‘ 2| mx W - R
X | %3 - 8y A =2 5 | %_F"ﬁ # H f; (
z
A ﬁiﬁﬁﬁ/ﬂ%i A /A AR Y /f‘ ‘(' -ﬂ:g X
) e | BCEERE REFR L] e
BB
WA B (B




2027 &EE hEIPRFRPFRAZHABRELRE

]
gl R ‘ 2\ gr W - KW
| gom - pEY xR % % ¥ M AR B )
B
4 TR £HT i
R E , HEY A X

REeE, A%, BHELo—oRRL TRET 5 b, BB MEAMRICEA
TBHI

HRB] %2 x 2 TS KOBAEE My(R) L BT, A= [2 “4] v L S

1 -2
F(X) = AX +'XA

riEHs (2L, X1 X OBETHITHS) . UTORWIZEZ L.

10 01 0 0 00
) vome{m=; g B o Ba= 7 0] B= o S}
B 5 F ORBTHZ B35, BERD X
(2) B DLEHEBEEEMITOVTZNTNQERBEREEERD L.
[ AEI]

EEGMEEICEY R X, ZOMEICOVT, BRABEMIZI T T
ThHsZznt.

[BEAREE]
1. R O EBRIEEREEE {folnen DB f 1c—RRICRT 572513, f 13E/HT
b5 LrRE. |

2.%E%«u)i@ﬁﬁ%ﬁfﬁ;?&fmxeam)mﬂLJm9>0?bét
T35 . neNIIIXL,

| n, :=('/01 (f(a:))ndm)%, a :=sup{f(z);0 <z < 1} |

rBLE& Rent.

(1) 0<an, < 0.

(2) 7351010 ap, = O

LY BR ('&R)

BRES K 4




2027 . hIPRFRFRAFABRETREE

I
bl IR \ 2\ ga W R
X | %38 - pEY A TR w w| %M A A ?f;
B ; -
SEIR L -FIEISNE DT KIS L (REEE - BT - T
BLA R (R




2027 EFE  chip kA A S BRI SRR
- I

2% A 5 ~ AT B
X | %3 - By =R B K # g M & B g ( )
2
5 LRIt \ . I - “
) e 2| YA TR (PR | 4| ane e
RIR LRI AZ DTS (REE - S - BT
B R (R




2027 £ FERRERERAZHABRIELGNRE

]
T ) 2 X
% | mm : gmy ey x w | | ¥ M A H gg. FOAR A
H
25 Zi il TR Sy N ¥
4 I A 2T 4 #H

i A
zy FEHELZEEm & M O2o0ZRNH5 ., B8 M OGRITEERATH VB2, BEm OEAD

MEST M F=(xy) &L.r=|F| 45, 2ESOMCRFERDRF Vv
v(r) = -6¢"1 (1)

R0 TWS ,, 22 TG RFAESNER L FINIEDELTH S,

1) RO T 5o OT7 v 2 FEBEE r, ¢ ZVTEEREW,

(2) r BEV ¢ ILHBRIDEBE p,, py EENENBEE RSN,

(3) ROAIND=T Y H kbl Xn,

(4) py PERICE DT —EDETHDLZ LERLREN, ZOBEZLLELET (p(t) =2

(5) pgp BREFT ZBHIIRNE DL D AU E 0 B 5, BB S0,

(6) pr IOV THOEEFBRERD R IV, ZZ TR U() 13 (1) RERAGTIZU(r) OEETHOEEA .

(7) B CR®D 72 p, IOV TOFREFERMN | Uyps(r) = U@r) + f(r) & LT

d d
ZiPr =~ Uers(r) (2)

DRCEBTEDE LI L& | B f(r) R &N,
(8) Ueps(r) BB/ LD r DT =1, ZRDIEEV,



2027 FE HPEHAFAZRAFFRERRE
| I
s 2
X gé%%Eﬂ“»f TYR g%i;{ # M A B % AT
E]
% A, L . ¥ ‘
— I R B * %@ﬁ{l/x = 2T 4
6 B
HZERAT, RZMLEFIT L AB
PA
VzA-Eoﬂoaa":O, V-A=0
eI T 5, £, oA

CERT B,
RDEPNZEZ X, 7270, BRERZISLT

V (VxA)=0, Vx(VxA)=V(V A)-V2A
ZRWT LW,
(1) V-B=0%2m5¥, ¥/, ZOXRPETYVEHNEE R L,
(2) VXE=-B 2Re, %2, ZORPETHEHNELRAL,
(3) V-E=0%T¥, £, ZOXAETYHEHKAREBRL,

(4) V x B = g3l 78, 72, ZORBRTUHNE LB X,




2027 FE HFEAFAFERAFHBRIKEREE

]
Z=
HT wEr| L , 5 -
X | %8 - Ey 4> 2 g 5| & 2 M & E %’E A TRE]
H
5 BB+ 2 T %
A LT 4 K
g C

NEDOREY ; DRFrbR2FRE, —HRBHBTICEL, SHFORKE—XAY NOAEXE 4, RS
EOKEE% B(>0) 55y, SRNFOIIAF—BERI

€ = —uB, € = uB3

THA6N%, MAHELIEHERTES 0L T2, £k, FNFRZEBCRELTEY, BWERKICE
35D LTH-T IV, ZONTRIMMNRE T OBB L ATFEREICH 2L LT, UTOMWEER &,
BB, KLY~ VERE by, 8= o5 £ 5. BERELT,

et e % ) ef — e % sinh
coshx = , sinhx = , tanhz = ,
2 2 cosh
d inh £ = cosh cosh z = sinh d tanh z L
—si = — = T, — = ,
dx ’ dx dz cosh? z

EH, |zl <1 DE & tanhz ~ 2 ZRHWT I W,

(1) 1 RFRODEEE 2 EANVLAFAYDHBZRILF— f = —kgTlogz #3KD, N FRDAL LKL
VOEHIIALF— F 2R &,

(2) RAHFETR, SHSE L DS LA AL F -2 BDRRDOIINF -2 U LT3 L,
dU =TdS — MdB

DBWDILD, 22T, SEHROTY ba¥—, M BREBOPTE—X >+ ULF, BHELL D) Th 3,
NIVLFRVYHHALAAF - F=U~TS LEHETZ, Z2O¢ =

dF = —SdT — M dB
BEHML, E5icS=—(5F),;, M=-(&), 2Rt
(3) ZOMEREHVT, NETHROZY Fot—3

20uB

— —28uB
S~Nk310g(1+e ) +Nch—-—62ﬂ#B+1

CI BB,
oI, MREE B 2R EEMBE T > 0 2L o XD limp S B RD X, T, Eoh
RPN ZE B BEL TWEH» Y502 R, ZOBMPERICHEE X,

(4) U = —NuBtanh(BuB) £ 73 Z ¥ &R,

(5) M = Nptanh(BuB) 722 2t B2R¥, X612, uB < kgT DL &, M = B %7 TR x &3
B X,



2027 R EASAS A SIS

BT el ‘ % ‘
X | B - Ey A xR g g M g M & B g AR
H
i) LR . %
% L 2T 4K
R WHEY 2.0 X ¥

Fl:ﬂ D -
ROBTFHHEORHEERE L. BFRELTEL L3

BHE m OB, 1 KXol
O<z< L

WEALRADSENTWSE, RF VI Yy AZRIAF X
0 L
V() = 0 (0<z<L),
oo (EHLT)
THEABNBbDL T 2, MFOWEEE (¢, z) . Schrodinger HRER,

LOV(tT) R OPp(t, )
ot 2m  9z?

+ V(z)¥(t, x)
WHED,
(1) IKEIBARLDS G /= T R RS 2 R

(2) Y(t, z) = e " Fip,(2) ¥ LT, BELE N3 X —EHEK ¢.(z) 2RD X, E, (n X EHRAE) Zx-
INF—EHEETHD., Bk

oo

[(t,z)’dz = 1

—00o

2= ThH 5,
(3) AL ¥—EFEME B, KD X,
(4) FEIRE n =1 B ZMEBEOIFE () 2RD X,
(5) HEREIC B 2 EBROWRFE (p) 2RD X, 7L,

9B,
(6) BERENZ 51T 2 EE) T 3% — OIFE

ZRD X,



2027 FE HERFRPREAFHAERIEEERLE

]
- ‘ &
X géi@@’a‘/{:yz Q%E # % B f B 55 HATRT]
H
N rB-EEiH i+ . »
s o | By A m X (BB D] e 1 ok

B ABCD GERLEMELESEZOTHED)

BLR R (1)




2027 F£E PERFRFREAFABRE LR RE

]
BT i : z :
% | 5 . gy =% 5 | ® =M F B ;g FHATRA
B
45 LA e+ 2
g s 5| MBS A TR (AR || amc
FMABCD GERLA-MERSZOTHED)
BA wE (BR






