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nita, va dic biét hon, bt bién nay con la mot dai
hrong vector.

Khi giai quyét mdt sb bai todn chuyén déng trong
trudmg hip din hoic trudmg tinh dién ctia mot dién
tich, ta thudng st dung hai dinh ludt bdo toan:

- Pinh lujt bdo todn md men dfng hrong.

- Pinh lujt bdo toan ning lwong.

Vi hai dinh ludt nay cung voi cac diéu kién bién va
diéu kién ban déu, ta c6 thé thiét 13p dugc cic phuong
trinh (da;l s6 hofic vi-phan) mé ta chuyén dong cia
vét thé. Gidi cac phuong trinh nay, ta s€ nhin dugc
phuong trinh md td quy dao coa vit cling nhu cic
tham s6 cAn thiét 4 mé ta chuyén dong. M6 men
ddng lugng va ning luong dugc goi la cac dai lugng
bio toan hay céc hing s& cua chuyén dong va giai
céc phuong trinh béo toan 14 cAch théng thwéng dé
gidi céc bai toan loai ndy. Tuy nhién, hai dai lugng
trén khdng phai 1a nhitng hing s6 chuyén dong duy
nhét, vi cling c6 nhitng céch tiép can khac thong qua
vide st dung céc hing sb chuyén dong khac cia hé.
R4t may mén Ja mét trong $6 nhimg bit bién khac
nita cia hé lai déng vai trd quan trong, 13 dai luong
trung gian hoiic truc tiép 1a cac tham sb chuyén déng,
c6 nhimg tinh chét thi vi ma sau ddy ta s& khao sat.

L. Vector Laplace Runge — Lens. -

Trudng hop dAu tién ching ta xét dén & day 14 céc bai

toan chuyén ddng trong trromg hre hip din vi truong
lirc Coulomb. V& miit hinh thirc, hai trudng Iyc ndy 13
tuong dwong nhau (c6 dang gidéng nhau) chi khic
nhau vé hé sé trong bidu thirc cia lyc. Do d6 ta c6 thé
viét dang chung cua hai trwong lwc nay c6 thé biéu
di&ri b lye: F = —;"’3-; (1)

Trong d6 & 13 mdt hé 6, khong gidm tinh téng quat &
day ta cho ring lic 13 hye hat, uc diy ta ciing c6 thé
lam mét cAch tiwong tw. C6 thé d& dang nhan thiy hai
bét bién quen thudc cla trudng niy chinh 13 ning

"lugng todn phan va md men dong lugng cla vat, xa

hon nita, tir c4c dinh luat Kepler ta ciing ¢6 dugc tbe

‘ o . . 2

d6 quét dién tich ca ban kinh vector hay ti s6 —
’ 41

cling 12 nhitng bét bién cva trudng hip dan va truedng
Coulomb. Tuy nhién, d6 chira phai 1 tit ¢4 bét bién

+ cla-cac truong ndy, vd nhw ching minh duéi diy,
* ching ta s8 thay 1a c6 thém it nhat la m&t bat bién
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dp= =\ _dr - - dv dv - dv
- —(rxv)=axv+r‘x5_m+rxg_r _(5)
=0

1. Vector Laplace — Runge — Lens. _

Gia str nhu ¢6 mot vit (chat diém) chuyén dong trong
trudng ndy, khi d6 vt s& chiu lyce tac dung ¢6 d6 16n
cho bai (1). Ta ¢6 duge phuong trinh chuyén djng —
phuong trinh dinh luit I Newton cho vit:

F=mﬂ<:>—-£3;=mﬁ—m;" 2)
dt v dt

Nhén cé huéng ca hai vé clia phucmg trinh (2) v
vector » ta cd duge:

- (k=Y - [ av ki~ = (- dv
rx(—r—ar)z‘rx(mglc—F(rxr):m{erJ(fa)

Luu ¥ ting 7 =7 =0 nén tir (3) ta c6 duoe:

-
m[rx;ﬂ 0 @

Mit khac ta lai cé:

dt dt

T (4) va(5)ta Suy ra: F XV = const (6)
Hay z=;xm;=m(;x;)=const (7)

Nhu vy, m6 men dong luong todn phén ciia vit ducrc
bdo toan, Ciing do vector r ludn vudng gboe vii L ma
do L= const nén vector 7 ludn vudng goe véi mot
vector cb dinh khong dbi, do 46 qu¥ dao cla vat luén
ném trong mdt miit phang nao do. Hay néi cach khac
chuyén déng cta vét 13 chuyén déng ddng phing.
Xét trong hé toa d6 tru (7, 0, 2), vi chuyén dong clia
vatla chuyén dong dong phing, nén khong gidm tinh
tong quét, ta c6 thé coi vét chuyen dong trén mat
phang xOy, khi d6 ta co duofc :

L =Lz =mr'0'e, e, =const (8)

Xét phwong trinh (2), nhin ¢6 huéng ca hai vé cia
phuong trinh ndy véi vector L ta ¢6 duoc:

FxL =mﬂxf <> —%?xmﬁe'g = mﬂxf %
: dr ¥ dt

Vi vt chuyén dong chi trong mit phing xOy nén ta
3




c6 dug —’:EE; cing v6éi d6 st dung hé thirc
r
e xe ——e_e. ta c6 duoc phuong trinh (9) s& tré thanh
k - 2 dV
- O'e, =m—xL
rsrxmr e, mdt
@—iz'.mrze"(zxg)=mﬂxi
r B dt (10)
< kmfle, =m—xL
om0y T
dt dt
de, = ﬁe , thay vao (10) cudi cing
dt d
—mﬂxL
dt

Vi L = const nén ixz j (;x z) , do d6 phuong
f

dt
hinhtréncéthéviétduéidangi{;xz—e_;J=0(ll)
atl k
Ta dat: Z_%Qxf e, thi tir (11) ta suy ra:
| Z=%;xf—a=const (12)

. - - ] 1 T n A A
Noi cach khac A= ;v xL-e la méit bat bign
chuyén ddng, vector nay duoc goi 13 vector Laplace
— Runge — Lens. _

Céc thanh phén trong toa do cuc cia vector Laplace

—

— Runge — Lens: A—?(r e, +r9 ee)xe -e,
Lz ' -~ L~
:(?rﬂ—ljer-—?r e, (13)

2. Tinh chét ciia vector Laplace — Runge — Lens.

‘Taco6 tir (12), ta ¢6 dwoe vi v = L vubng goc vdi I, mit
khic €, (hay 7) cling vudng goc véi I, ma 7 = const
nén ta c6 dugce vector 4 L E hon thé nita 4 con nim
trong mat phing quy dao, nghia 1a 4 va 7 ddng phing.

~ Nhén v6 hudng vector A4 véi vector 7 ta ¢ dugc:
2

Ar= A.r.c,osﬂ = %r@ —r=

Trong d6 &= (2, ;) 14 goc hop béi vector 7 véi vector
A. Suy ra, phuong trinh quy dao clia vit c6 dang:

2

= . voi
mk 1+ 4.cos8

Tir (15) ta c6 thé suy ra qu§ dao chuyén déng ciia hat
2
12 mot dudng conic ¢é tham sd 2 = m_;c v tdm sai

_L 1 L

e = A > 0. Hon nita, vector 4 con c¢é hudng tir tiéu
diém ciia qui dao dén can didm cta quy dao. Thit
véy, ta c6 vector A = const do d6 tir (15) ta suy ra
ngay la vector ban kinh quy dao 7 s& ¢6 d6 dai nhd
nhit khi cos@=1< € =0, nghia 1a ta c6 dugc néu ta
2ol @hi Tonin 58 CO phurong chiéu tring véi vector 4

. Ma Fuia ¢6 gbc tai tidu didm qu dao va ngon 13 can
diém ciia quy dao, vi vdy vector A con ¢6 hudng tir
tiéu diém ctia quf dao dén can diém ciia qu¥ dao.
Nhu vay diéu diu tién ta rat duoc ra-la d6 16n cha
vector 4 chinh 13 tim sai cla quf dao €= A} con
huo‘ng clia 4 tring v&i hwéng tir tidu didm dén cin
diém cta qu¥ dao.

* Mit khic, binh phuong vector 4 tir phuong trinh
2 2
A . = Z ! Lz LI
(13) ta ¢6 duge: (A) —(71‘9 —1J +(?r ) -

=L§ (r2+7r%07)- 2L g0
FENERAEEY

=v

Hay ta cé durge:
£o1e Lz 2L§ 2B (m’ k) 2L§E
k2 mhr mk*l 2 v mk?
L S —

=K
Trong d6 E 13 co niing cita vat. Mit khac 42 = ¢? do
do ta co duoc:

k 2
A

Luu ¥ & day p 1a tham sé ciia dwémg conic chir khéng
phai la xung hrong hay dong lwgng. Mit khac ciing tir
(16) ta c6 duge co ning cia hé s& trong tmg voi ban
cht clia timg loai dudng Conic. Cu thé ta ¢6 dugc,
qu¥ dao cha vit s€ 1a dudmg:

* Hypecbol: khi va chi khi e > 1. Két hop véi (16) ta
suy ra co nang E > 0. Mit khédc véi Hypecbol, ta ¢6
duoc tham s6 p a(e ~1) nén co ning cua hé con

duoc biéu didn dudi dang: E= zi
a

* Parabol: khi va chi khi e = 1. Két hop véi (16) ta

cO E=0,
(Xem tiép trang 21 ) -

4
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DE RA KY NAY

TRUNG HQC CO SO

CS1/155, Cho mdt qua cau bang nhém ben trong
¢ mét 18 héng. Treo qua cau bing mét luc ké. Biét
lic k& chi 0,48N néu qua cu duo'c niing hodn toan
trong nurée, lire ké chi 0,66N néu qua cdu duge nhiing
hoin todn trong dAu. Biét khéi lwong r1eng cua nhom,
dAu va nude lan lrgt 1a D, = 2700 kg/' m’

D, = 700 kg /m®; D, = 1000kg/m’

Tim thé tich ctia 1§ héng trong qua cu.

CS2/155. Mt céi phao ¢6 thé tich 7 =3 lit budc vao
mdt day nhe, ndi véi day bé nudc va ngdp hoan toan
trong nude. Hoi lyc cing day ting hay gidm bao
nhiéu néu nhiét 6 nréc ting tir 10°C 18n 20°C. Cho

biét khi nhiét @b ting thém 1°C thi thé tich nuée ting
th&m mét [uong bang o =1,5.107 thé tich ma né ¢6 &

‘ N
0°C; trong lugng riéng clia aude & 0°C 1ad, =10° —..

Coi thé tich cta Phao khong thay d6i theo nhigt d9.
CS3/155, Cho mach dién nhi hinh v&. Biét hiéu dién
thé gifra A va, B khong d6i. Cac dién trér c6 d6 16n nhy
ghi trén so. 8. Neu R; =R, = R thi cudng dd dong
dién qua ngubn ) :

1a 1, Néu tang R,
va R2 lén gap dm

cu:c‘mg 46 dong
dién qua nguén 13 .
bao nhiéu? '
CS4/158, Ngubn sang diém S va anh S1 cla nd qua
mét thdu kinh nim

¢ cung mdt phia ctia - S
tryc chinh va cach S C e
truc chinh cic khoang Lo, '
bingavibphwhinh = 1@
v&. Biét khoang cach b i E

-quay dia la mét thanh

58, =cvaa > b. Hoi
d6 la thau kinh gi va
c6 tigu cy bing bao nhiéu?

€85/185, Dé do van toc cla dong khi chdy trong mét
bng cé chidu dii L, ngudi ta ding mét may phat am,
mot may thu 4m, va mét déng hd do thai gian truyén
am c6 46 chinh xac cao. Hay néu céich xic dinh van

- tbc ctia dong khi trong dng. Coi khi chay trong éng
© vé&i van tbc khong doi.
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e T Y & TUGH TRE
TRUNG HQC PHO THONG

- TH1/155. Mt vanh tich dién déu ban kinh R v6i mét

@6 dién tich dai 14 p, chuyén déng dong trgc voi mot
tlr treomg d6i xtng tryc véi van tée v. Thanh phén
theo bén kinh clia vecto cim tmg tir tai diém cach truc
mdt khodng r 13 B,. Hay xac dinh mdmen lyc thc dung
1én vanh. Ching mmh rang sd gia clia moémen xung
lwong clia vanh ty 18 v6i s6 gia tir théng qua vanh dé.

TH2/155 Mot vong diy siéu dan c6 ban kinh

= 3em duge dwa vao trong tir truong khong déu
cua mét cufn diy. Dong théi tai mét diém A nao do,
cu'orng d6 dong dién trong vong day 1a 7, = 104. Biét
rang khi dich chuyén vong day mét khoang / = fcm
thi dong dién trong no6 gidm 1%. Xac dinh lyc do tir
trudmg ciia cudn day tac dung 1én véng ddy siéu din
tai diém A. Biét db tir cam cua vong dy duoc tinh
theo cong thirc L = pymR/2 véi p, la hing sb tir.

TH3/155. Giita hai birc tirdmg thang du'ng cach nhau
mot khodng [ ¢b tya mot

thanh cimg ddng chét tiét H B
dién ddu. HE sb ma sat ¢|

giita cc dau thanh véi l

tudng déu bang M. Tim
didu kién chidu dai cua
thanh d¢é né ding yén.

TH4/155. Cin cia may

théng c6 chiéu dai 1a L
(xem hinh V&), mdt dau
co gin diu doc cung vii
kim, con déu kia gin voi
mdt khép cb thé quay khong ma sat quanh truc A
théing dtmg, 3t cach truc quay O cia dia mét khoang
R (R > L). Kim (liuo'c dit trén bé it gin nhw dong
nhét ciia dia quay déu. Tim goc o bn dinh gifra cn va

Gudng AQ.

TH5/155. Mot tam
gidac déu dugc cat
ra tr mot tAm phang
ddng chit. Tam glac
duoe treo tai d;em
P trén canh cla né.
Khoang cach tir
diém P dén mot dinh
bing x.¢, v6i a 1a 49 :
dai canh cla tam gide. Puong thing ding qua P chia
tam gi4c thanh hai phe‘m' Tim ti s6 khéi lwong ciia hai
phan d6. Khi nao ti s6 46 dat cye trj va gia tri cyc tri
d6 bing bao nhiéu?




DANH CHO CAC LOP KHON G

CHUYEN VAT LY

1.1/155, Hai bén 1& duong, c6 hai hang doc cic vin
dgng vién chuyén dong theo cung mot hu‘ong hang
cac vin dong vién chay va hang céc vin déng vién
dua xe dap. Biét ring cic vin dong vién chay véi toc
d6 20km/h va khodng cach g1ua hai ngudi lién tiép

" trong hang 13 20m; nhiing con sé tuong ung dbi voi

céc van dong vién dua xe dap 14 40km/h va 30m. Héi
mot ngugi quan st cAn phai chuyen dong trén dudng
véi vin tbc biing bao nhiéu d& mai 1An khi mét van
d6ng vién xe dap dudi kip anh ta thi chinh lic d6 anh
ta lai dudi kip mdt van dong vién chay tiép theo?

L2/155. Mot day din hinh tru c6 ban kinh r gom hai
doan dong tinh v6i dién tré sult p, va P, va mét doan
khong dong tinh co chibu dai L (xem hinh vE). Hy
xac dinh cong sudt tod ra trén doan dy khéng ddng
tinh, biét ring dién 4 ap trén mét don vi dai cua doan
ddy ddng tinh thir nhat
la U/}, con dién tré suft RN
ciia doan diy khong I P2 7 2'”
dong tinh bién thién

tuyén tinh tiy p, dén Py-

L.3/155. Tarzan du trén mét diy leo nhe, rét cimg
@& ctru mot con tinh tinh dang trong tinh trang nguy
hiém. Ban ddu, anh bim vao cubi s¢1 diy va du nhe
tir vj tri day leo tao véi phwong thang dong goc 12°,
Théi gian tir lic anh bit diu chuyen ddng t&i luc
dirng lai 13n ddu tién 13 4s. (a) Tim 4§ dai cua sgi day
leo. (b) Khi di qua diém thép nhét cia qui dao, Tar-
zan (khbi lugng 65 kg) tom duorc chit tinh tinh {khdi
luong 35 kg). Tim bién do va tin so dao ddng cia
Tarzan sau d6. Liy g ~ n ~ 10 (m/s%)

DANH CHO CAC BAN YEU TOAN
T1/155. Cho x, y 14 céc s6 hifu ti thod man xy +x+p = 1.
2(* +1)(3” +1) 12 58 hiru i,
T2/155. Chiing minh rang moi s nguyén k déu ton
tai 56 nguyen n sao cho k biéu din dugce dudi dang %

124224 442 , trong d6 ki higu + nghia 13 d4u tai vi
tri d6 1a ddu " " hoic diu" ",

T3/155. Cho tam giac ABC cd AB > BC > BCD Ia
mét diém nim trén cung nhé BC cua duong tron

3_> p1|

Chimg minh ring

‘ngoai tlep tam glac ABC. Goi O 14 tam dwodng tron

ngoai tiép tam gidc ABC. Céc dudng vudng goc ké tir
O xubng AB, AC cit AD 1dn Iuot tai E v F. Goi P la
giao diém cua duorng thang BE va CF. Tim sb do ciia
goc BAC néu biét PB = PC + PO

TRUNG HQC CO SO

CS1/152. Trén  mpt _ B
vong rron cimg, dong |

chdt, tiét dién déu, c6

chu viL = 150m ngu“ov.

ta gin mgt cam bién dé

ghi lai xung dm thanh

dd truyén trén vong

tron. Sau khi g6 buia vao

mét diém trén vong trom, cdm bién ghi dirgre cde xung
dm thanh truyén trén vong tron. Liic diu, c6 hai xung
truyén cich nhau ty = 6.1s. Sau khi nhin dwoc xung
thi hai mét khodng t, = 0,9s thi thdy Xung thir 3, tiép
theo mot khodng thoi gian tl lai thdy xung thir 4...
Xung dén sau cé cwong dg yéu hon xung dén trude.
Gidi thich hién tuong xdy ra. Tim khodng cach (tmk
theo vong a’ay) tir cam bién dén diém g0 bia va toc
dp truyén s6ng dm trén vong day.

Gidi. a) Tu diém g0 blia ¢6 2 xung truyén ngugce
chiéu nhau trén vong iron. Trong qué trinh truyén
cuo‘ng d6 cia n6 yeu dén. Do d6, cam bién ghl du.'ofc
1A lugt cac xung cach nhau véi cuong do yeu dan.
Goi v 12 van téc ctia am, x 12 do dai cung tron ngén tiy

diém g5 bia dén cam bién thi:

Ké tir th(n diém cam bién nhin dugc xung thtr nhit
thi sau #) (s) n6 nhan duge xung thit hai va sau (H +
1) (s) thi nhén xung thi¥ ba chinh 13 xung thir nhét sau

e Ap . L
khi da truyén duoc mét vong. Do dd t, +t, =— 2)
v

Thay cac gia tr1 da cho vao (2), ta duge: v=150-2;
s

Thay céc gid tri dd biét vao (1), ta dugec:
Lt,

—2—=67,5m.

2(t +t,)

Cidc ban c6 o gidi ding; Y6 Ngoc Tién 9A7, THCS Ngo
M@y, Phu Cét, Binh Djinh; Dang Mink Khoi 9A3, THCS
Glang V&, Ha Noi; PhamTrdn Hong, 1é Thi Ha ¥V, Nguyén
Héng Hanh 8C, Trdn Mink Dikc 8D, THCS Ly Nhit Quang,
b6 Luong, Nghé An; Vil Manh Hing 9A3, THCS Pham Huy
Quang, Dong Hung, Théi Binh; Nguyén Mink Vii 8A, THCS
Lép Thach, Vinh Phic.

CS2/152, Tink cong cdn thuc hién d8 ddy mét mit
hinh tru bén kink r vao bink dung chdr long co khoi

6
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luong viéng D thém
mét dogn a theo
phuwong nam ngang
nhu hinh vé. Biét
binh cé dang hink
try ban kinh R, nut
cach mdt thodng  mon
chét I6ng mét doan

la h

Gidi. Khi mit dugc day vao siu irong binh mjt doan
a thi mirc nuéce trong binh déing cao Ak Khéi lugng
nudce dang cao Ak 12 m=DaR*Ah = nr’aD (1)

Khi ta 4n nat thi lim dich chuyén khéi lrong nuéc m

tir d% cao clia nit 1én dd cao (h +%).
Céng thyc hién bang d6 ting thé ning clia khdi lugng

nuée m: A = AE =10m(h+ 5211) )

2

Tir (1) va (2) suy ra A =10mr*aD(h+ ;;{2 )

Cée ban ¢6 16i gidi ding: Nguyén Canh Mink 8A, THCS
Amsterdam, Ha N§i; Pham Trdn Hong 8C, THCS 1% Nhat
Quang, D6 Luong, Ngh¢ An; Nguyén Minh Thing TA, THCS
Ban Gian, Lap Thach, Vinh Phic.

CS3/152. C6 hai binh cdch nhiét. Binh A chira 6 lit
nmwde &t = 60°C con binh B chiea 2 lit nueée o t, =
20°C. Pdu tién nguoi ta rét mot heong nude tir binh

A sang binh B. Khi medc & binh B dé cdin bang nhigt,

ngwd’i ta-lgi vot mde tir binh B sang bink A dé thé tich
nitdc trong binh A 1a 5 lit. Khi d6 nhiét 33 nuéc trong
binh A ld t, = 57°C. Hdi trong Idn vét thir nhdt, phin
& bink 4 dwpc 6 vao binh B ¢6 thé tich Id bao nhiéu?
B6 qua nhiét dung ciia cdc binh. Coi khéi luong riéng
cua nudc khdng phy thupc vae nhiét dp. _
Gidi. Ta ki higu thé tich nwée Nic diu & binh A va B
tuong dng 14 Vlv va ¥,, nhiét d6 nuée lic dau 1a t va
r2, nhigt d§ cAn bing & hai binh sau khi rot nudc 13

jva t5; ¢ 13 nhiét dung rleng, D la-khéi luong riéng
ctia nudce.

Khi rét thé tich nude AV tir binh A sang B thi phurong
trinh cén bang nhlet cua qua trinh nay la:

cDAV(t, —t,) =cDV,D(t, - t,)
Binh A cudi cling c6 5 litnude. Viy thé tich mréc rét

tir B sang A tinh bing don vi lit 14 :
5—(6-AV)=(AV-1).

Khi rét thé tich nuée (AV - 1) nuée tir binh B sang A

thi phuong trinh cin bang nhiét cia qua trinh nay la:

cD(V, —AV)(t, —t,) =cD(AV - I)(t, - t,)
$& 155 THANG 7 - 2016

Pon gién ¢D & céc vé va thay s6 ta duoc:
- AV(60-1,) = 2(t, —20) )]
(6-AVY60-~57)=(AV - (57— tz) 2

Giai h¢ phuong trinh tim duge: AV = f—; ~174

Cic ban cé Livi giai dang: Co rét nhidu ban doc gidi ding bai
tdp nay nén TS khdng diing tén. Mong ban doc théng cam!
CS4/152. Cho mach
dién nhwe hinh vé. Biét
hiéu dién thé U khéng
doi. Véi didu kién ndo
khi thay doi dién tro
ciia bién tré R thi s
chi ciia ampe ké hdu
nhi khong doi? _
Gidi. Theo bai ra thi dién tré R cla bién tr& ¢6 thé
thay ddi tirc la bién tr& ¢6 thé co gi tri bit ki. Do d6
ta chi xét méi twong quan cua cac dién trd con lai.

C6 hai tmong hgp sau:

1) R, rit nhé. Ta c6 thé coi Ry~0con R #0. Khidé
Upp = U khdng dbi nén dong trong hai nhanh 1 va 2
U

R,+R,

2) Ry >> R, " R, thi dong qua R, ludn rét nho so
véi dong qua ampe ké . Do d6 dong qua Ry, hau nhy

R
0wy —
+ —_

doc 1ap dbi v6i nhau, ampe ké luén chi I=

khéng déiva U o hau ki khéng d6i. dong qua ampe

ké khong dbi.

Cie ban c6 13i gidi ding: Vi Manh Hing 9A3, THCS Pham
Huy Quang, Pdng Hung, Théi Binh.

CS5/152. Mot vit dupe quan sdat qua mot kink lup .
Biét vt ddt cdch tiéu diém cia kink 1 cm, dnh cach
kinh lip 20cm. Hay xdc dink tiéu cy ciia kink.
4 z . 1 . 1 A v s
Gidi. Dung cong thirc thau kinhé+ L = ri Doi1 voi
kinh 10p ta chi quan sét anh 40 qua kinh. Nhu viy vat
phai dit trong khoang tidu cu : d <f, anh 40 nén d’<
0.Nhuviay d=f—-1vad’=-20
1 1 1
thirc thau kinh, ta c6 ——+-——=—
Thay vdo cong thirc théu kinh, ta cé 1 50" F
= f* - f- 20 = 0. Phuong trinh cho 2 nghiém: f=35 cm
va f= -4cm. Ta loai nghiém am vi kinh lap 14 théu
kinh héi ty./.

Céc ban c6 101 gidi ding: Ding Mink Khéi 9A13, THCS
Gidng VO, Ha Noi; Truong Thdi Bdo 9A2, thi trin Quén
Héanh, Nghi Lgc, Nghé An; Fii Manh Hing 9A3, THCS
Pham Huy Quang, DPéng Hung, Thai Binh; Nguyén Duy
Cénh 8A1, THCS Yén Lac, Yén Lac, Vinh Phic.




VATIYETUNNTRE. ... . ...

TRUNG HQC PHO THONG

THI/152. Mot cdu bé chay (trugt) trén mdt bang
rng huong vé . phia bdc véi vin téc v = 5m/s. H¢
50 ma sdt gitta chin va bang la p = 0,1. Gig thiét
don gidn rang hec twong tdc gitka chdn va bang luén
khéng a6,

a) Tim.thoi gmn 1ho nhdt can thiés dé céu bé thay d‘oz
' hu’o‘ng chuyén dgng sang hwdmg dong ma giik nguyén
van toc ]

b) Quy dgo cia cdu bé c6 dang duong gi trong qui
trinh do.

Giai. Trong sudt qua trinh, vecto vin téc can quay
mdt goc 90°. Xét hé toa do phang vy - vy Ta cin dlch
chuyén diém A(0; v) sang diém B(v 0) véi vin toc
khong do1 Vin tbc cta diém trong mt phang chinh
1 gia tbc ctia ciu bé cb d6 16n bang ug. Bé chuyen
nhanh nhét thi chuyén theo doan thing c6 chidu dai

w2 va v6i thei gian ¢ = w2 7,28
HE

b) Vi gia tdc co ao 160 va hudng khong d6i nén quy
dao clia ciu bé gibng nhur vat bi ném xién trong trong
trrdng, tirc 1a qui dao 6 dang parabol.

Ciac ban c6 1&i gidi ding: 77 rffn Dure Huy 10L1 THPT Chuyén
Ha N¢i— Amsterdam; Nguyén Vin Thanh Loi, Trin Vc‘in‘ Thai
BK13 THPT Chuyén Quang Trung, Binh Phwdc; Trdn Lé
Hupnh Prge 11 Ly THPT Chuyén L& Quy H6n, Binh Pinh;
TH2/152. Khdo sat lypc twong tic gitta 2 thanh nam
chdm nho: mt thanh dwpc treo cho truc ndm ngang
nho mot sgi ddy mdnh khéng din cé chidu dail= 1,
‘thanh nam chdm kia cho chuyén djng chim tién dén
sao cho truc cua ching ludn trén cung duong ndm
ngang. Khi khodng cdch gifta ckung béng X, =4cm
va nam chdm trén ddy dich chuyen X, = lcm so véi vi
m ban dau thi trang thdi cin bang bi pha vo. Gia sir
rang lrc hit gma ching phu thudc khoédng céch theo
quy ludt F oc d ™", Tim gid tri cia n.

Gidi. Céc lre tAc dung 18n thanh nam cham treo trén
day gbém: luc ciing ddy, trong lye, va luc tu Vi day
- 16ch goc nhé nén T'~ mg, con thanh phin ndm ngang

‘chia Iye cing ddy bing —ng . Hop lyce thc dyng theo

phuong ngang F=F,~Zmg . ( vi tri can bing F = 0,

' V6i 86 ddi nho Ax ta cb: AF = AF—A—lx-mg
Theo bai: Focd'" datF= kd'"vmkléhesoule ta

. ' kn
CO:AF, = F'(d}.Ad = o

=_Ax)

Suy ra: AF:( fon _EJM
dn+l I

Tai vi tri gidi han AF = 0 nén ta thu dugc 2 phuong

Lk xmg s kn mg
tﬁnh.:fT_T_O va T =7

Tl d6 ta im duge: n=d/x =4

Cic ban c6 loi giai ding: Trdn Dbire Huy 10L1 THPT
Chuyén Hi N§i — Amsterdam; Nguyén Véin Thanh Loi, Trin
Thanh Ludn, Hupnk Ngoc Long, Tran Vin Thai BK13 THPT
Chuyén Quang Trung, Binh Phwéce; Trin Lé Hupnh Dirc 11
Ly THPT Chuyén L& Qay Pén, Binh Pijnh;

TH3/152. Mt hinh ldp phwong bing nhém cé canh
a = lcm, khoi lugng riéng p = 2,7g/em’, khdi lwong
mol ciia nhém M = 23g/mol. Nhiét dung mol phy
thugc nhiét dg cho trén di thi bén, Nhiét dp ban ddu
cia hinh idp phuong Ty = 300K

a) Tinh tong ning

C
lwong nhiét cia 317
hinh Igp phuong ¢ B B R P e e
nhiét dg T, 2R /’
b) Bdy gid 5 R A !
mdt cia hinh Idp '_')/““""'”";(K)
phwong dugc son 100 200 300

triing (phdn xq moi

budc séng) con mPt mit son den (hip thu mgi budc

song). Hznk lap phwong dugce dat trong chin khong &

nhiét dp rat thdp (gdn dg khéng tuyét ddi) va khong

c6 trong trudng. Ban ddu hinh lap phuong ditng yén.

N6 lanh di do phdt xa nhigt va bt ddu chuyen ding

chgm. Uéc lwong vin téc gidi han cia no.

¢) O nhigt d rit thdp, nhiét dung ciia nhom t I¢ voi
. Tim ham phy thuéc ciia T theo tko': gian t trong

cdu hoi trude.

Giai. Nang lugng nhiét cia 1 fnol: q = CydT. Téng
. pa3 L
néng luong nhiét cla hinh 14p phuong: €= 7! Cydl
. 0

Tich phan trén chinh bing sé do dién tich hinh
gi6i han dd thi d4 cho va bing 560R(/mol), do @b
Q=546

M0i photon ¢6 tin sé f phat xa nhigt boi hinh 1ap
phuong mang nang lueng va dong luong E = Af;
p = h/A. Néu photon bay ra lap gbc o so véi phip
tuyén cta mit thi thinh phan dong lugng song song
v&i phép tuyén bé miit 13 Py = Ecosasc

Gia tri trung binh ciia ddng lugng theo phu'ong do:
Py = ——.[cos adQ, trong 46 dQ =2z sin ada

8
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: rf2
=Dy =§ _[ cos’ad(cosa) = E /3¢
° :

Taco aspv~g:>v~ Y =0,22mm/ s
3¢ Ipdie

Ta c6: aT*dT =—STdt = T = e

Cic ban c6 1i gidi ddng: Trin Pirc Huy 10L1 THPT Chuyén
Ha N§i — Amsterdam; Ha N§i

TH4/152, Mot thanh dong chdt dai L dwoc treo mot
d‘au Cho khéi leong riéng cia chit lom thanh 1a v,
sudt Young E. Hay tinh d@¢ dan Al ciia thanh. Ddp ]
& thay d6i thé ndo néu thanh &t theo phua'ng ngang
va dwgc dua vio chuyén dong voi gia toc G ném
ngang va ciing hwéng voi tryc?

Gii. a) Ki hiéu S 12 tiét dién cua thanh. Xét phén tir
dx cach diu tren mot doan x ta ¢o:

E pa—
kdl = pgS(I-x) VOi k——S Suy 1a df = M

12
D4 gidn cia thanh Al = I dl = pi:

b) Khi djit thanh nim ngang v chuyen dong vdi gia
téc a. Xet hé quy chleu phi quan tinh chuyén déng
vé6i gia tbc a, moi phan tir s& chju tac dung cha lyc
quan tinh ¥, = dm.a

2
Twong tu ta tim duge Al=2 2“;‘

Céc ban c6 1o gidi ding: Nguyén Vin Thinh Loi BK13
THPT Chuyén Quang Trung, Binh Phudc,

TH5/152. Theo truc ciia mit hink tru kim logi rong
khéng t tinh nguoi ta cang mot soi ddy tich dién voi
mdt do dién tich dai g = 10 C/m Hinh tru quay Xung
quanh truc ciia mink véi van téc goc o = 10%vad/s.
Coi chiéu dai hinh try I6n hon nhidu so véi duong
kinh ngodi ciia nd, hdy xdac dinh cam teng ti:

a) Tai ving rdng ciia hinh try; b) trong vt liéu cdu tao
nén hinh tru; ¢) trong khong gian bén ngodi hink try.
Giai. O mat trong v ngoai ciia hinh tru xuit hién cc
dién tich cam Gng trdi déu, ¢6 d6 16n trong tmg 14 -¢
va g. Khi quay céc dién tich trén mit gidng nhv dong
dién chay trong nhitng dng day .

a)] Ta1 vung rong chia try. Cam tmg tir do mdi ong giy
ra ¢6 cung do 16n B = myqo/2n va nguge chiéu nhau
nén cam mg tir tdng hop bang 0.

b)Bén trong phén vét lidu cAu tao nén try: Cam 1 ting tir
chi do phén vd ngoai gy ra va c6 dd lon B = mygo/2m,

- €) Phén khong gian bén ngoa1 try, cam Ung ti cling

bang 0.
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C#4c ban cé 1oi gidi ding: Trdn Bm: Huy 10L1 THPT Chuyen

Ha N§i — Amsterdam;

DANH CHO CAC LOP KHONG
CHUYEN VAT LY

L1/152. Hai qud  bdng
gidng nhau co khii luong
170 g duoc bé vao lo thiy
tinh. Tdm cdc qud béng
nam trén dwong thang di
qua A dugc biéu dién trén
hinh. B qua moi ma sat.
Tinh d¢ lom cdc lyc Ny, N,
Ny va Iyc twong tdc gitra
hai qud bong.

Gidi. Cac Iyc tac dyng 18n
cac qua cAu nhur hinh \2

r

B1eu kién cén baug cla
hé gbm 2 qué cau

Ny+N,+N;+B+B =0

Theo phuong Ox: .

Ny =N; (1) ' —’:’—/1132

Theo phuong Oy: X IR %
N, =P, +P,(2) 4= 0 i

Biéukiéncﬁnbﬁng cﬁaquéc5u2: B+ N, + ﬁg +Np, =0

‘Theo phuong Ox: Nj = Ny, cos 45° (3)

Theo phuong Oy: N, = B + N, sind5° (4)
Giai hd 4 phuong rinh ta duge
jv] = N3 =mg;N2 =2mg;N12 = NZII =‘\/_mg

Céc ban c6 10 giai ding: Vi Quéc Viét, Bii Nhat Hoang)'
Vii Toan Khdanh, Nguyén Phisomg Chi, Nguyen Phuong Linh,
Nguyén Anh Ngoc, IlL2 THPT chuyén Nguyén Hué, Ha Nji;

L.2/152. Mot proton cé dong ning 5 MeV chuyén
dgng theo truc Ox di vao mét vimg cé tir trueong déu
co cam ung tir B = 0,05 T nhu hinh vé. Bg rong cia
viing tir truong Ia 1 m. (a) Tinkh bién thién dpng luong
theo phwong Oy ctia proton sau khi di ra khoi tie
truong. (b) Xae dinh géc tao boi vin té¢ ban ddu va
vin toc sau khi ra _ _
khoi tw trucng cua O ~
proton. Biét khi ' v
lwong profon la

o = 176,107 kg,
leV =" 16.10"J.
Bé qua idc dung »¥
cia trong lyc va
hi¢u img tiwong doi tinh.




Giai. Hat mang dién
chuyén dong trong tir
trudmg ddu chi dudi
tic dung cua lyc tir
theo qui dao tron voi
téc d6 khong déi. Luc

tir d6ng vai trd chia lyc
huong tim
- 2 2mE
F, =mah,—>"qu:mv SR=""2 :
R Bg By

(b) Lai c6 d = Rsincz — ot & 8,67°
(a)Ap, = m(vzy —vly) =mysina

=sinay2mE, =7,9.10™ (kg.m/s)

L.3/152. Mgt nguoi nhdy
bungee co khoi luwong 65
kg nhay tir mét cdy cdu
voi soi ddy dan héi nhe
c6 mdt dau budc cau, diu
con lai budc vio ngudi
do. Chiéu dai tw nhién
cua sgi day la 11 m. Khi &
vi tri thip nkat nguwoi do
cdeh cdy cdu 36 m. Qud
trink chuyén dong cia
ngwdi dé 6 thé chia thanh hai giai doan. roi ty do 11
m va dao dpng diéu hoa 25 m. (a) Tim thoi gian roi ty
do ciia ngiuoi nay. (b) Tim hé 56 dan héi ciia sgi ddy.
(c) Tim tong thoi gian chuyén dong ctia ngudi ndy.

‘ 2h
Gidi. (a) Thoi gian roi ty do A7, = /? ~1,48(s)

(b) Bién dd dao dong
' mg _ 65 10 _

A=Al =12,5(m)—> k= A, 125

(N/m)

(c) Thoi gian chuyén ddng téng cong

o T
Ar= A+ == A +7r\/%z5(s)

'Céc ban ¢6 loi giai ding:, V8 Toan Khanh, Nguyén thmg
Chi,Nguyén Phuong Linh, Nguyen Anh Ngoc, Trinh Nhit
Linh 1112, THPT chuyén Nguyén Hu¢, Ha Néi;

DANH CHO CAC BAN YEU TOAN

T1/152. Cho p > 5 ld mot s6 nguyén t6 va
A ={P—”2 neN',n < P}- Chimg minh ring trong

tép A uén ton tai hai phin tira, (a2 1) va b sao cho
b chia hét cho a.

Gial.Néul e Athip=»"+ 1. Suyra
n2=p— P=n’edva 2n=p—(n—1-)2:>2neA.

Do p 14 s6 nguyén t, p > 5 nén n chin suy ra #* chia
hét cho 2n. )
Néul ¢ 4. bt n=|:\[];]:>n2+l<p<(n+l) .

Dzjtx=p-nz.Viplésénguyénténénx—n;tOvé

2 2
O<x<2n=(x-n) <n’=p—(x—n) ed
nén x(1+2n—x)eA.

: 1 1 1
T2/152. Cho a, b, ¢ > 1 thod méan —-+3+—=2.
' [#] C

Chimg minh ring
Ja+b+cza-1++b- 1+\[c 1.

Che ban c6 101 gidi dang: Nguyén Canh Mink, 16p 8A, THCS
Ha Ni — Amsterdam, Ha Noi; Lé Thi Thup Dung, 16p 10A1,
THPT Cita Lo, Nghé An.

T3/152. Cho tam gidc ABC trén tia dbi ciia tia BA,
BC lc'fy cdc diém M, N sao cho AM = BN = p, trong
do p la nika chu vi ctia

tam gidc ABC. Goi I M

ld tdm dwong tron ngi '
tidp tam gidc ABC,
BK lg dwong kinh cia
dwong tron ngoai tiélv
tam gidc ABC. Chirng
minh KI vudng goc
viri MN.,

Gidi. Goi giao diém
cia dudng tron ndi
tiép tam gidc ABC v6i
hai canh AB, AC lin
lrot 12 P va Q. Ta co

KM?* - KN? =(KA2 +AM2)—(KC2 +CN2)

= KA* —KC* = BC* - 4B*.

Mat khac, ta cd : .

IM?—IN? = (IP2 + PMZ) (IQ2 + QNZ)

= PM? —QN* =(4M - 4P)' ~(CN - QC)’.

AB+CA-BC
2

CA+BC—AB

Ta cod AM—AP=p— = B(C Vi

—-Q0C=p- = AB nén

KM? - KN* = IM* - IN*
Do d6 KI vudng goc véi MN.

10
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PE THI TUYEN SINH LOP 10 THPT
CHUYEN TPHA NOI
Nam hoc 2016 - 2017
Bai I (2,5 diém)

1. Trong phim v& Harry Potter, dé didu khién chdi bay,
Harry Potter phéi tim trong tdm ctia ciy chéi can dai.

a) Hay dy doén cach 1am cia Harry Potter khi khéng
dung bét cir dung cu nao khic.

b) Rona;Id Weasley, ban cua Harry Potter qua quyét
réng: néu cua dit cdy choi cén dai theo phuong
vudng goc v6i true cia can chdi va di qua trong tm
thi thu duoc hai phin cé khéi lwong bing nhau. Theo
em, quan diém ndy ding hay sai ? Vi sao ?

2. Thanh AB ddng - .

chét dai 700 cm va s Vo4
cd khéi lugng m P
(kg) d3t trén mat-

ban nam ngang,
phin coén lai ndi
v6i hé théng rong
roc nhu hinh 1.
Biét ngudi cb khdi
hrong 3m (kg) vit

.nang C cb khéi leong 4m (kg), BM = ZMN 4NA.

Bo qua ma sat, Kkhéi lugng rong roc va diy. Héi nguii
di chuyén trong khoang nao trén thanh AB thi thanh
vén cén bing ?

Bai I1 (2,0 diém)

1, C6 nira thing nude lanh & nhiét 4 moi trudng
va nira thiing mrée néng, hai thing c6 thé tich bang
nhau. Mubn ¢6 nuéc 4m sir dung, ngudi ta 1am theo
hai cach: )

Cich 1: db tir tiv nira thing nudc lanh sang thing
nude néng,

Cich 2: @6 tir tir nira thing nuéc néng sang thiing
nude lanh.

a) Cachnao nhiét fruyén ra mbi trromg it hon ? Vi sao?
b) Céch nao qua trinh trao dbi nhiét gitta nwde nong
va nur6e lanh x4y ra nhanh hon 7 Vi sao 7

3, Mot 4m dién ¢ cOng sudt phu thude vio thoi

- gian theo db thj nhu hinh 2. Biét ring, hao phi nhigt

1a khéng dang ké, nhiét dung riéng cia nuwéc 13
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c = 4200 J/kg K, khéi P(kW)

“dong Am dién trén ¢é¢ |-

lugng riéng cia nu'0'c
[a 1000 kg/m3. Néu

dun s6i 3 lit nudc tr

25°C thi mét bao nhiéu i g
thai gian ? )
Bai III (2,0 diém)

1. Trong ngdinha 16n, dé di tir phong nay sang phong
khac phéi qua mét hanh lang dai. Hiy thiét ke mach
dién sao cho chi véi 1 béng dén va 2 cong tic dit &
dAu va cudi hanh lang ma vAn c6 thé bat dén & cong
tic nay, tit dén & cong tic kia va nguoc lai. V3 so d6
mach dién cén dung.

2. Mot hop kin bén trong gbm 4 dung cu dién: mdt
von k&, mot ampe ké, hai dién tr6 RyvaR, Tét ci céc
dung cu dién dugc ndi véi nhau b?mg day din c6 dién
trd nhé khong dang ké. Nhin tir bén ngoai thdy mit
dong hd ctia von ké, ampe ké va 4 diu day nhw hmh 3.

Biét gifra 2 ddu day
bét ki chi ¢6 2 dung
cu dién, cac dung cu
dién Ui tuomg. Néu
mic ngudn dién ¢c6 Ce—ro
hiéu dién thé khong

d6i U="12 V vao:

-haidduAvaBthil, =0Ava Uy =12V, -
-haidduAva Cthil, =3AvaU,=0V.
-haidduBvaDthil, =0Ava Uy =12 V.
-haidhuCvaDthi [,=1AvaU,=0V.

Hiy xdc dinh cach méic cac dyng cu trong hdp va tim
d§ 1on dign tré R , R,.

Bai IV (2 5 diénn)

1. M6t guong phang dit nim ngang, mjt phan xa
huéng 1én. Trén mat

guong dit mot vit

phing, moéng AB-

thing dvng c6 chidu

cao 17 cm. Mt man A
quan sat dit vudng
gboc v6i guong va
cach vat 40 cm.
Chiéu 161 vét chim
sang sOng song nim trong mit phing (P) vuong goc
v6i man quan sat va guong, chum sang hgp véi mét
guong géc o = 30° (hinh 4). '

Ae—— —— B

a) Xéc dinh chibu cao béng ctia vét in trén méan quan sat.
1
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b) Néu dich chuyén vét trén’ gwong ra Xa man quan
sat véi toe 4 2 m/s sao cho vt ludn nim trong mat
phing (P) thi bong cha vét d6 trén man di chuyén
theo chidu ndo va véi tée dd 14 bao nhleu ?

2. Tu chon nhitng dit kién cin thiét, hiy v& 4nh thit
tao boi thdu kinh phén ki.

- Bai V (1,0 diém)

Cho macl} dién nhw +
hinh 5. Biet: U = 12V, *
R =20, R =40,
Ry=3QvadibntroR 4| -
¢ gia tri thay dbi tir 4 Q

dén 7 Q. Bo qua digén

trd cila Ampe ké va ddy

nbi. Tim s5 chi 16n nhit

ctia Ampe ké.

&

Ry R,

c
D

[ 5|

PAP AN
Bai I 1.- Dat chdi can. béng trén ngon tay, trong {am
chinh 14 vi tri chdi tiép xtic v&i ngén tay.

- Néu khéi lu'cmg phan b déu theo chleu dai thi nhan
dinh chinh xéc.

- Néu khéi lwgng khéng phén b6 déu theo chidu dai
thi nhén dinh sai.

-_Phag dai hon tay don 16n thi khdi lugng nhé.

2. TH1: Khi M 12 truc quay, phuong trinh can bing
cla thanh 14 10m.0,5+2.10m.3 =3.10m.x +10m.2
Giai phuong trinh tim duge x = 1,5 m.

TH2: Khi B 13 tryc quay, phuong trinh ¢én bing cia
thanh 13:2.10m.7 =3.10m.x +10m.3,5+10m.6

Giéi phuong trinh tim dwgc x=1,5m.

Viy dé thanh cén bing ngufn d6 phai di chuyen trong
khoang:

+sang traiM 2,5 m
+sang phai M 1,5 m.

" BaiII 1. a) Cach 1 dién tich tiép x0c clia nuéc néng

vOi mdi trudng it hon so vdi cach hai nén nhiét téa ra
moi treong it hon,

b) P tir tir s& tao ra hai 16p nuée noéng v lanh, Trén

theo cich 1 thi qué-trinh truyén nhiét xay ra nhanh
hon vi nuéde lanh & trén, nirde nodng & dudi nén x4y ra
d6i heu - mét hinh thire truyén nhiét chi1 yéu cuia chit
long. Trong cach 2 thi truyen nhiét bing din nhiét
nén rit cham.

2. Tir db thi suy ra: P = 1000 + 50t (W)

Goi tx 1a thoi gian cin thiét dé dun s6i nude, cong
suét trung binh trong khodng théi gian nay la:
_1000+(1000+50¢,)

T 2

=100 +25¢, (W)

Pé dun s6i cin co:
emAL = Pt <> 4200.3.75 =(1000+ 25¢, )2,

= 175,44 5
Bai3. 1.
2. - Ngudn vao A,B: chic chin mach ndy c6 Von ké
Kl P K2

U ® . “]

va R hojic Ampe 1€

- Ngudn vao AC:
chic chan c¢é R

Ampe kb va R, A +——(V)—B
hodc R, B ‘

Nguén vio DB: C ( ) ] D
chic ) chin ¢b

Vén ke, khéng ¢

Ainpe ké nén con

laila R,

T 46 ta v& duge mach dién nhy hinh vé
Ta tinh duge R, =4Q va R, = 12Q.

Bai 4. 1. a, V€ hinh

7~ B
A

MNA’A 13 hinh binh hanh nén MN = 2AB = 3,4m
BJ = AB/tan30° = 17v3 cm

JH=40 - 1743 =10,55 ¢cm

HN = JH.tan30° = 6,09 cm

b. Vétnay di chuyen sang bén trai lam J cling di chuyén
sang trai véi tbe d6 v. Khi d6 N di chuyénlén trén véi
the db V/\/g =1,15m/s

(Xem tié'p trang 25) &

12
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HRETTR TN ST 3 o, ¥ oo R AT R T I TR

G101 THIEU CAC PE THI 2

HUONG DAN GIAI \
PE THI HSG THPT QUOC GIA
TRUNG QUOC VONG 2 NAM 2003

Bai I. Goi m la khéi lugng proton, v, va v 1a tbe d6
ban déu va toe d% khi téi mét cau a cna proton, ¢ 1a
dién tich nguyén t6, do bao toan ning lugng ta ¢

%mvg
Vi khéi cdu a khong chuyén dong nén c6 thé léy tam
O ciia cdu lam gdc toa ¢6. Lyc tinh dién do khdi ciu
a tac dung-Ién proton ludn c6 phu:(mg di qua iam
khéi cAu nén mbmen cta Iyc dbi véi goc toa d6 Tudn
bing 0; mdmien dong lwong cla proton d01 véi diém
O 12 khong dbi. Gia tri cta / dat cyc dai (ng véi lac
proton cham tai mat cau ava vécto vén tbe tlep tuyen
voi mit cau. Goi § gla tri cwc da1 dolal do béo toan
momen dong lu‘o‘ng ta €6 Myl = va (2)

=%mv2 +eU (1)

A ®
O"T— N

|
T (1), (2)suyra /I, = 1—#12
: : mvy /2

Thay 6 vao dugc /,,, = TR

O,l .V__IP ®

Neu thay proton bang electron nhu thiy trén hinh 2,
khi d6 e trong cong thic (1) duge thay bing —e. Ly

J6

=R
2 .

lugn twong twtaco 7,

Bai II. Khi nhigt d6 T; = 300K, ap suét va thé tich
khéng khi trong c6t khi 1an hrot 13

sO 155 THANG 7 - 2016
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P=pyth, VI ISe
Khi nhiét d cta khong kh1 trong gt khi ting cao,

- thily ngn & 2 phia ¢t khi s& bi ép vao 2 6 bng A vaB.

Gid sir khi nhigt 4§ tang téi T, todn bd thuy ngin &
cOt bén phai bj ép vao trong ong B khicn cho 4§ cao
; bS,
cua thiy ngin trong ong ting khoang Ak = S—C
B .
Do d6 tao ra sy tang thé tich khéng khi trong dng mét
hrgng AV'=bS. Dong thoi & bén tréi thiy ngan cling
bi déy vao ong Akhién cho thily ngén trong bng A ting
khodng Ak va tao ra sy ting thé tich hrgng AV” = AhS "

cho nén khi nhiét d¢ 1a T, thé tich va 4p suit trong

bng lan lucft av,=¥ +AV’+AV", Py =p, +AR
v, bV, '
Phuong trmh trang thal ol _ply
LT

Thay s6 vao cac cﬁng thirc trén ta tinh duoc
=3471K

Gia tr1 nay nhé horn nh1et d6 cudi cling dé bai di cho

T=273+t=370 K cho nén nhiét dé s& tir tir ting 1én.

Tir e ting ndy, khong khi trong ng coi nhur bién di

déng 4p. Khi nhiét d¢ dat t6i bing T, thé tich ng khi

la: ¥ = T v,
: T

Thay s6 vao ta duge: V=0,72 c'm3

Bai IIL. O trong con dudng, khi céch t3m O ciia Trai
Pét khoang r, mot vét ¢6 khoi lugng m s& chiu tac

GM¥
dyng cua lygc hap dinly F = rz_m @}

Trong d6 M’ 13 khéi lwgng ciia phén Teai Dat ¢ fmg véi
kho1 cau co tam la tam Tra1 Bat ban kmh lar, Neu kho1

luong riéng cia Tra1 Dat lap thi M'= _4 piZ'I' )

Nghia la Vﬁt khéi luong m chiu tac dung hyc hip.din
cia Trai DAt 14 F = gﬁermr 3) |

Thénh phin lyc theo phirong con dudng ¢d gié trj 13
f=Fsin0 (4) v6i sinf == (5) -
r

0 la goc gilta r vad duong trung tryc OC cha con
dudng, x 14 khodng cach ti diém C téi vj tri cia vat,
phuong cia lyc hudng téi trung didm C. .
Trén mit d4t trong lyc tic dung 1én vt 1a:

GM m
=——2— (6)
TR

13
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Trong dé M, Ia khoi lu’orng Trdi Dit. Tir cong thirc

tréntacd & =§”GPR0 g
‘o X A : mg
Giai hé cac phwong trinh trén ta duge f = Ex 8)
C6 thé théy rang fcd tinh chat gibng véi lyc dan hdi,
c6 “dd cimg” 13 k=25 (9)
R,
Piém C s& 13 vj tri cAn bang cia dao dong véi chu ky
ciadaodéngla T'=2x /& Liyx=0 13diém 0 cha
g

“thé ning lye din hdi”, gid sir vit thd démg yén tai
cira thoat clia con dudng ¢é khéi lwong m, tai x =0
dat toc d6 vy, do ning lugng bdo toantacé -

1 2 _ 1 2 2 ‘

> ._Ek(}aﬂ ~h*) (19)

Trong d6 h 13 khoéng céch tir con dwdng téi tim ciu.
T cac cong thirc lién
quan gidi duoc

Ry -
= 11
) g (11}

Nhu viy, tbc 45 dat
duoc tai diém giita C
cia con dudng khéng
c6 quan h¢ gi véi khéi
Irong clia vit.

Gié thiét ring vét khéi lwong M dimg yén & cira thodt
A, con vit ¢6 khbi lwong m dimg & cira thoat B, tha
dbng thoi @& 2 vat chuyén dong tw do, vi chang co
chu ki dao dong bang nhau nén sé& cling t6i diém giira
C va tai d6 xay ra va cham dan hdi, trudc lte va cham
toc @0 2 vét déu 13 v, huéng nguge nhau, ngay sau va
cham, vit M ¢6 tbe do V, vitm co the dd v, néu qui
uéc hudng t6c do tir A dén B 13 dwong thi
My, —mvy =MV +mv (12)

leg +lmv§ Ly L (13)
2 2. 2

2

. M-
Gidi cdc cong thire (12) (13) duge v = W’"vo (14)

Vit co khdi lm;mg m chmh 13 v& tinh cin phéng, goi
tbe d6 lic nd quay lai t&i cita B 1a u thi

1 1
Ek(Rﬂz —rh2)+§mu2 =-24mv2 (15)

u = 8M(M——m) Ry —# £ (16)
(M + m)z_ R,
Phuong ciia # doc theo con dudmg. Theo d& bai, vé
tinh dugc trang bj de tai B hwong cia U % bién d6i tring
voi phuong tlep tuyen cua Trai Bat néu giatriclau
vira viin c6 thé khién cho vé tinh chuyén dong tron

=m? (17)
"%

quanh Tréi Dt thi ta 6 G2

Két hop (6) v6i (16), (17) ¢6 thé tinh duge

_R |7M-10Mm-m®
_2\j 2M (M —m) (%

Biét ring M = 20 m nén ta c6
h=0,925; Ry = 5920km (19)

BaiIV. V& trén hinh 4 13 quang trinh ctia mjt tia sing
nao dé di vio ban cau thiy tinh (béng den trong hirth
14 khu vuc khong c6 tia sang di vao). Géc tdi va gbce
khuc xa ciia tia sang trén mat thuy tinh [d i va i’ giao
diém ciia tia khiic xa véi truc toa d6 13 P. Goi khoang
céch OP trén truc 14 x, khoang MP 13 /, theo dinh tuat

sin
khuc xa co d =n (1)

sini
. ng=1
> Mi !
J I
h hy i -
ho X P X
—_— 3
: I X
Trong AOMP ¢6 ——=—— (2)
sini sini

I*=R*+x*~2Rxcosi (3)

Tir (1) va (2) duwoc x = n;

Tir (3) 6 x* = n*(R* + x> = ~2Rxcosi)
Gia sir khodng cach tir M t6i truc Ox 14 A thi
h=Rsini Rcosi=/R?~Risin’i =R —I*

2
Tacd x_2 -2xVR*—Rh?

H
¥ (1—12]—2x\/1a2 R 4R =0 (4)

n

=R+ x*

I

Giai phuong trinh (4) dugc

' Két hop (13), (14), (15) va (9) duge
14 '
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R0 s R -
- n’ -1

&)

Dé loai. cac nghi¢m khong pht hop ta cho — 0 thi
vi trf ciia x tién t6i tiéu didm sat tryc ctia ban ciu thiy
tinh trén quang truc Ox, tir cdng thitc trén duge

nn 1)R——R hodic —R ©)
n—1 1 n+

xX—>

Tir hinh v& thiy ring khi x>R thi gi4 tr cta n6 trong
cong thirc (5) chi liy diu duong va
AR —B +nl R~
=— T (7
n =1
Cong thirc trén cho thé.y quan hé bién dbi ciia x theo h.
Béi vi miit phing & trung tdm ban cdu cé dién tich bi
bodi den nén céc tia sang tdi ban chu thiy tinh du co
h > hy, trong 46 toa 40 xa nhét cia giao diém ciia tia
khiic xa véi time Ox 14
nz\/R2 —hy + M\/R2 -’k

n* -1

®)

x0=

Trén doan x = x, cha truc khong c6 anh sang di qua.

Véi sy ting cia h, gde t6i i trén mat chu cling ting,
khi i 16n hon géc t61 han i, s& c6 hign tugng phan xa
todn phan va khong con tia khuc xa. Tia sang g v&i

goéc toi han i c6 h, = Rsini, =R~ (9)
A
Tia khiic xa clia tia tdi han ndy ¢t truc tai didm

[1
R 1-—
X, = w "R

C H-Z__l an_l

Tai vi tri R < x < x, trén truc Ox s& khéng o6 tia khac
xadiqua. xo <x<x, (11)

Tir céc phén tich & ¢ trén cb thé thiy rang, trén truc Ox
& bén phai ban ciu thiy tinh cé mot doan 1a noi ¢b
tia sang, cac diém khac khong cé tia sang, diém phan
ranh gidi x, va x, duge vE trén hinh 5

Ryl P

Hinh 5.

. Bai V. Sau khi dit, try B ti 1én tru A va ¢4 1én tudng
" nén c¢6 xu hudng tut xudng dudi, con A chi cd xu
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héng dich sang trai chir khéng ti 1én tuong, Can
bing drge duy tri nh& luc ma sét & cac diém tlep

: quc Gia thiét hé & trang thai

can bing, goi 4p lyc mit dat
tac dung 1én A 1a N}, lgc ma
sat ndm ngang 1a 7, ap lyc
tuwong tic duyng 1én B 13 st
Iyre ma s4t theo phwrong thing
dimg 13 F,; ap e B tac dyng
lén A 1a Ny, luc ma sat theo
phurong tiép tuyén 1a Fs; ap
luc A tac dung 1én B 13 N7, ,
lwc ma sét tiép tuyén 1a F',,
hudng cta cac luec duge chi
10 trén hinh vé.

Biét ring h¢ s ma sét gifra mit d4t va try A1a p, = 0,20,
gitta 2 try 13 py = 0,30. Gid st hé s ma st gifra tuomg
va try B 1a p,, gbc gitta mit dét va mit phing di qua
truc cd 2 hinhtry ld ¢ - -

Gia sir khdi hrong ctia ca 2 try déu 13 M, d¢é tim céc
gid tri N, Ny, N; v cde luc Fy, F,, F, cén thiét dé
duy tri toan hé & trang théi cin bing dudi day ta
sit dung cdc phuong trinh v& hye va momen lyc tic
dung 1&n 2 try.

Véitru A: Mg~ N, + N, sing+ Feosp=0 (1)

E —N,cosp+ F,singp=0 (2)

Ilinh 6.

-FR=FR (3)

Vaitry B: Mg —F, — N, sing— Fcosp=0 (4)

N, = Njcosg+ F/sing=0 (5)

Fyr=Fyr (6)

Do F = F,néntaco F=F,=F,=F/=F (7) '
Trong cong thirc F thay thé vé& d¢ 16m cho ca F v Fo
FyvaFy, L?i d<3 N’y = N; nén 4 cdng thire (1), (2),
(4) va (5) bién d6i thanh

Mg—N,+N,sing+ Feosp=0 (8)
F—Nycosp+Fsing - 0®

Mg - F - N;sing-Feosp=0 (10)

N, —Nycosp+Fsinp=0 (11)

Bén cong thic trén tao nén mét h¢ phuong trinh déi
véi N|, N,, Ny vaF, giai h§ nay dugc

N,=F (12)

. l+sing Mg (13)
1+ cosp+sing

5
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A ]
N,=F=—"2% Mg (14
; 1+cosp+sing
_ 2+cosqo+251nq0M (15)
I+ cosp+ sing

Cac lyc Ny, N,, N; & cac cdng thirc {12), (13), (14) va
(15) dwong nhién 1a cin thiét cho trang thai cén bang,
con 3 lye Fy, F,, F; ligu ¢6 thé dat gia tri F cin thiét
hay khong thi lai Tign quan t6i diéu kién ring budc
cila cic hé sb ma sat dinh liu dén cac dai lugng ctia
cbng thire (12), (14). Chi cAn mdt trong 3 luc khéng
dat gia tri F cin thiét thi tai"d6 s& phat sinh chuyén
dong truot va trang théi cén bing bj pha v4.

Trrdc het Xem xet diém tiép xuc guxa try tron B va
mit twdng. Yéu ciu dé khong xdy ra chuyén déng

trot 14 4, 2£ ; tir cong thire (12) lai ¢6 i:]
0 f . . N

Z 2
Dods 4,21 (16)
Tiép theo, xét tinh trang didm tiép xiic giita try A véi
mit dat. Diéu kign d€ khong xay ra sy trugt tai diém
nay 1a F; < u,N,. Nhu viy, diéu kién dé try A khéng

3

‘ ) . . F " COSQ
) IS - A \ > 1 —_
triegt (rén mit dat 13 4 _Nl St corot 2eng cosp+25mg (17)

Hinh vé& cho thiy cose _R=r (18)
R+r

2R (19)

sing = +/1—cos’p =
4 4 R+r

Tir cong thire (17), (18), (19) va véi p; = 0,20 ¢b thé
tim duge > éR (20) |

Nghia 14 chi khi 7> éR try A méi khéng bi truet trén

mit dAt.
Cudi cung, xét diém tiép xfc gifta 2 hinh try. Yéu céu
dé khong phét sinh chuyén dong trugt 13
P W YY)
: N, l+sing
Do céc cong thire (18), (19) va voi u; = 0,30 gidi ra
duge r = (%) R=0,29R (22)

Hién nhién, khi hé c4n bing thi gi6i han trén cliar 1
R, nhu vy, két qua cudi cing vé diéu kién r phai théa
mén theo cac cong thire (20) va (22) 14
R=2r=0,29R

Bai VI Trong dién trwomg do dién tich didm tao
thanh, dién thé ctia mét diém ti 18 nghich véi khoang
cach tir diém d6 tdi dién tich . Thira nhén diém vo6
cuc 1a diém 0 cia dién thé thi dién thé cia cac diém
¢6 dién tich duong trong khéng gian 13 duong, dién
thé cla céc d1ém mang di¢n tich am trong khong gian
14 4m, Biét rang dién thé tai x = x, bing 0 thi nhét
dinh s& ¢6 2 diém 1 dlen tich du(mg, 1 dién tich am.
Cin cir vao dudng cong bién dbi dién thé diu bai da
cho, khi khao sét cac diém & rit gin gbe toa d6, dién
thé 13 dwong, con khi x gidm né c¢6 xu hudng ting rit
nhanh, cho nén tai gbe toa dd O chéc chén 1a dién tich
duong, dién lugng cia dién tich nay duge goila O, .
Khi x ting dén tir 0 khong xuét hién dién thé 4m vé
clng 16n nghia 1 khéng c6 dién tich diém di qua 0 va
& phia trai gdc toa d6 chéc chin 14 c6 dién tich diém
4m. Gid sir n6 cach gbc khoang a, khi x rht 16n, dién
thé luén luén 4m v c6 xu huéng tién t6i O chimg
to gid tri dién lwong O, cha dién tich diém 4m phai
16m hon Q, , nghia 13 2 dién tich diém tao ra dién thé
d# cho trong d& bai thi mot & gbe toa do 1a dién tich
dyong, ¢b dién luong Q], con céi kia 1a dién tich 4m
ndm cich gbe toa 46 vé ph1a am truc x khoang avaco
g1a tri dién lugng 1a Q, v&i @, > O;. Theo didu kién
dAu bai d cho ta co o

2 2L o
Xy X, ta
k Q] _k‘ Q

ax, ™ afx0+a o ( )

Vi khi x = ox,, dién thé c6 gid tri cire nho nén dién
thé cia dién tich thir duong bat ky c6 dién lwong q tai
x = o ¢6 thé ciing c6 gi4 tri rit nho, didu d6 chimg
16 diém d6 chinh 13 vi tri cin bing cta cac dién tich
thir , tai diém ndy lyc dién trudng tac dung 1én cac
dlen tich thi bing 0, do d6 co

R N S

(C'”Co)2 (ax,+a)"

Tix (1), (2) va (3) gidi ra duge a=a (o — 2) x0

_azUJc0
@= a-2 k
_al@=1) Uy,
2 a-2 k-

Bai VII Gia str 14n ddu tién vt va cham v&i mat dht
ta1 diém Ay, trwde khi cham dht tbe do theo phuong
nim ngang 1a vg, theo phuong thing du‘ng la

=./2gh -

16
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4, 4, 4; A, 4,

Sau va cham thanh phan thing dtmg ctia toc dd bi
blen do1 con 1 u,, theo d8 bai u; = ex,

Glé sir khéi lwong cua vit lam, thorl gian va cham l1a
At, vi thoi gian va cham rAt ngin, lyc tic dung theo
phu’ong théng ding 16n hon trong lyc rét nhidu nén
c6 thé bd qua tac dung cla trong hyc, nhr vdy, 40 lon
cua 4p Iyc chinh ma vét tac dyng 1én mit d4t 13

mit, + mu,

At
Su bién dbi dong lugng theo phuong nim ngang 1a
ket qué tac dyng xung lirong lyc ma sat theo phirong

nam ngang, gid sir vén tbc theo phwong ngang ngay
sau va cham lan ddu 1iv, thi

mv, —my, = *ﬂN Ar Suy ra v, =v, —(1+e)um,

N, =

Ly luén twong t, tal céc diémroid; P - , A, thanh

phan thang du*ﬁg clia tbc d6 sau va cham ldn luto't 13
i, = e'u, .

u, = e,

u,=e"u, (1)
Trong d6 tbc dd theo phuong nim ngang lan luot la
V, =V, — (1+e) (l+e)u0

s =y, {1+ I+e+ )
v ( e),u( e e)u @

V, =V, —(l-l-e))tﬁt(1+e+e2 +...+é”'1)u0

Tir céng thire (1) ta théy chi khi sb lan vachamn — oo
thi sau khi cham dét thanh phin téc d6 theo phuong
thing dimg u, tién t61 0. Con gla trj nhé nhét cua ap
lyc chinh vét tic dung 1én mjt ¢4t khong nhé hon mg
nén lyc ma st gifra mit dat va vét khéng nhd hon
wmg, do d6 thanh phan tbc d6 ciia vét theo phuo‘ng
nim  ngang sau mét s6 hiru han 14n va cham nhét dinh
s& bing 0 v vat dimg lai.

Gi4 st qua n = 1, lan va cham, thanh phéin tdc d6

___theo phuong nim ngang di dd nhé sao cho dén lan
* va cham thit n = ny + 7 thi thanh phin tbc do theo
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phuong nim ngang vira vén bang 0. Vi Va, =0, tir
cbng thire (2) ¢o

v —(1+e)u(l+e+e’ +..+€" Ju, =0
(l+e)y(l—e"°”)u0 |
1-e B

&t o (l—-e)vo'
(l+e);.m0

Vo —

Thay s6 vao 2 vé duge ny+1= ng[l—m
- Ige (1+e)pau,

Bijt B=— g1~ =%
lge (1+e)pu,

Néu B 13 mét s6 nguyen thi diéu d6 chimg t6 ring
trong lin va cham nay qua todn bo thorl gian va cham
At thanh phan tbc do theo phuong nim ngang s& bién
thanh 0. Vi s 14n va cham #, +1 = B nén

=B-1(3)
Néu B khéng phai 12 sb nguyén, cic tinh hudng nay
ltng véi truge khi két thise 1An va cham thic #= n, +1
tirc 1a trong khoang thdi gian va cham it hon, tbe d6
nidm ngang d3 bién thanh 0. S§ 13n va cham Ia
gt 1=[B]+1 Nen ny=[B] (4)
Véi [B]1a phan nguyen cha B.
Do trdi qua My + 1 l4n va cham, thanh phan tbc do

~ theo phuong nam ngang da béng 0, nhung thanh phin

thang dimg lai chua bang 0 nén tai vi tri An 4+ vat
s& nhiy lat bét 1én xudng cho téi khi e"wy — O tirc
1a n — oo, cudi ciing dimg lai tai A, - Khoang dich

chuyén xa nhit ctia vit 13 § = 'A()Au e Duoai day 5&
lin lu0‘t tinh khoang cach sau mdi lan ving nhdy

Ay 4, = _Vo
. &
2
Ad, = 2uy, _ 2euyvy,  2Zew, (1+e)u
g 4 ‘

: 2 2.2
A4, 2 2e7u (1+e)u(l+e)
g b4
iy, 2
-ﬁ—°(1+e)y(1+e+ez+;..+e”""1)

Khoéng cach cin tim 13 téng céc dai luong trén

2
s=Boy 1 2V oy 2y o)
g’ g |
2“:- 1 Q3 2
——(+e)ufle+e (l+e)+&(l+e+e’ )+ -
P

et (lte+e® +..+e )] (5)

(Xem tiép trang 25) & 17
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BAN POQC VIET

MACH POI XUNG
" Phgm Ngge Mai, 16p 9D,
trrdomg THCS Truong Han Siéu
Thanh Phd Ninh Binh — Tinh Ninh Binh
Mach abi ximg 14 mot trong s6 cac mach d1en dic
biét, ma dé khao sit ching ta cin chuyen vé mach

dién thong thudng, tirc 1 mach dign gbm cac dién tro
méc nbi tiép hodic mic song song véi nhau.

Viéc chuyén mach do6 thudng dugc thuc hién béng céch:
+ Chép céc didm c6 cimg dién thé hoic bod dién tres
n6i hai diém c6 cling dién thé.

+ Téch cac didn trd o6 cudong do dong dién bing nhau
di vao va di ra khoi mét nit.

Didu ma céc ban hoc sinh gap kho khin khi gidi bai
toan mach doi ximg 13 nhén biét nhitg diém nao co
cing dién thé hodc nhimg dién trd nao c6 cuong dé
dong dién bang nhau. Trong bai nay chung ta s& chi

‘ra mét phuong phap don gidn 4 nhan biét.

Trude tién cac ban hiy ké dwong thing d di qua 2
diém ma ngudn dlen nbi vio.

Néu cac dién tror clia mach dién ddi ximg nhau qua
dudng thang nay thi céc diém dbi Xung nhau qua
duong thing ndy s& cd cung di¢n thé, céc dién tré
abi xu:ng nhau qua duong thang do 6 cudng d6 dong
dién bang nhau

Néu khong xay ra trudng hop trén, ban hiy v& dudng
trung tryc t ctia doan thing ndi hai didm ma ngudn
dién ndi vao. Khi 46 cac dién tr& dbi xtng nhau- qua
dudmg trung tryc t s& co cb:cmg d6 dong dién bing
nhau. Chit _15 1i ede diém d6i xieng nhau qua dwong t
co dién thé khong bang nhau! Nhu'ng cée didm cing
ndm trén dudng t s& co dién thé béng nhau.

~ Trong mot mach dbi xing ta c6 thé v& ca hai dudng

thing t va d ké trén dé nhén xét.

Trong nhitng trudmg hop ¢ic dién tré duge v& trong

khéng gian thi tragce khi vé 2 dudng thing trén ta cin

“phiing hoa” mach di¢n, tie 13 “4 “An” céc diém & ngoai
mit phang xubng dé ching nim trong mit phang do.

C4u héi tinh dién tré twong dwong cta mach d6i ximg
13 cau héi co ban vi khi tinh dugce dién tré tuwong
duong thi s& tinh duge cac dai lagng cén thict khac.

Duwgi ddy la ede vi du minh hoa.

Bai 1: Tam O va 4 dlnhA B,C,Dcia hlnh vudng
duogc ndi voi nhau béi cac B

diy din c6 dién tré bing ‘.
R nhu hinh 1. Tim digén
tré trong duong khi mic
ngudn vao gitta:

e A
b)Ave‘tC.
AV 0. D ¢

Gial . ' B iiinh 1.

a) Mic ngudn vio A
va B. Mdi xem hinh 4
lal. : T

V& duong thing d di
qua A vi B, ta thiy
mach dién khong
d6i ximg qua dudng
thing d, nghia I3 D
khéng ¢ cac diém

c6 cing dién thé.

VE dudng trung truc t cia
AB ta thiy cic cip dién
trgr d6i ximg nhau qua t
la: QA va OB; OC va OD,
AD va BC. Nhu viy ¢6 thé
tich OA va OB ra khéi niit
0. Khi ¢6 mach dién dugc
v& lai nhu hinh 1a2.

Pén day ta thu duoc mach
dién don gian va dién tré
twong dwong cla mach
tinh duge d8 dang bang 8R/15.

Hiuh 1a2.

b) Mic ngubn vao A va C. Mdi xem hinh {bl.

’
d : “t
A B

V& dudng thing d di qua A va C ta thdy mach adi

x(mg qua dudmg théng nay. Céc diém B va D cb cing

18
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dién thé. Cudng d6 dong dién qua doan AB va doan
AD bing nhau, qua doan BC v doan DC ciing bang
nhau.

Neu v& thém duong trung tryc t ciia AC thi ba diém
ndm trén trung tryc la B, O, D c6 clng dién the Céc
doan thing d6i ximg A
qua t c6 cudng do
dong dién bing nhau
nhu: AB va BC; AO
va OC; AD va DC,

Nhu vy ta c6 thé bé
cac dién trd ndi B voi

0, D v6i O (hinh 1b2). g

Dién tré . D _ C
1én tr& tfrong duong

ctia mach 14 2R/3. Hinh 1h2.

¢) Mic nguén vao A v O. Moi xem hinh Icl.

V& dudng thang d di qua A va O ta thdy mach déi
xing qua dudmg thing nay. Cac diém B va D c6 cling
dién thé. Cudng dd dong dién qua doan AB va doan

' AD bang nhau, qua doan BC va doan DC ciing biing

nhau.- Chép céc diém B va D lai véi nhau (xem hinh
1c2). Vi mach dién vé lai nay ta d& dang tinh duoc
dién tré twong duong 13 7TR/15.

Lueu ¥ Trong bai todn ndy néu ta v& dudmg trung tryc-
t clia AO (xém hinh 1¢1) thi khéng cé dbi xing.

Hinll cl.

I-I‘m h 1c2.
s& 155 THANG 7 - 2016

. v01 nhau béi cic diy

Bai 2: Niam diém O
A, B, C, D duogc ndi

An co dién tré bing
R thanh hinh chép déu
nhu hinh 2. Tim dién
trd twong duong khi
mic ngudn vio giita:

a)AvaB.
by A v C
c)AvaO.

Gidi. Bz?mg cich phéng héa: “4n” diém O vio tAm-

ctia ddy ABCD ta sé& dugc mach d1¢n nhu trong Bai 1.

Bai 3: Mot day din A

duoc uon thanh hinh

ngdi sao nhw hinh 3,

c4c canh c6 cing dién 8/ \«k 7
tré R = 1Q. Tim dién
trd¢ cia ngbdi sao khi
méc ngudbn dién vao
gitta hai diém A va F.

Giai. V& dudng thing :
d di qua A va F, ta thiy E G
co nhidu cip diém co
dién thé bang nhau

nhur: B va K; Cval; D va H; E va G. Tuy nhién ta

_chi cén bo di dién tré ndi 2 dlém Bva K thi thu duge

mach dién gom hai nhanh glong nhau méc song song,
m01 nhénh gdm céc dién tré mic song song hodc nodi
tiép va d& dang tinh dwoc dién tré trong duong.

7
Ryg= E R
Bai 4; Trong hinh 4: cac di¢n tr& ndi gilta hai diém
déu bing nhau va bang R=1Q. Tim dién tr& twong
duong khi méic ngudn dién vao giira hai didmAvacC.

* p

A B

M 0 ¢
N C

Giai. V& dudng thing d di qua A va C, ta thiy mach
dién khong dbi xting qua duong théng d. Vay ta cdn

19




luc giac déu cd cung

. gitia hai diém:

VATIV&TUCITRE ...

v& duong trung tryc t
ctiia AC (hinh 4al) thi
thiy céc clp dién tré
dbi ximg nhau qua t
c6 cudng 44 dong dién
bdng nhau 1a: MO va
ON; PO-va OQ. '
Tach cac dién tré do ra
kﬁﬁi 0, ta duoc mach
dién (hinh 4a2). Va dé
dang tinh dugc dién try
twong duong

Ban doc hdy lam theo
cach khac 13 chip hai
diém O va B c6 cing
dién thé, va ta ciing
duge mach dién mdéi
don gidn cho viéc tinh
dién tré twong drong.
Cdc ban hdy dp dung
phuwong phdp gidi
thién frong bai ndy
dé ar gidi cdc bai todn
dwdi diy.

1)Mi carih clia hinh
lap phuong trong
hinh 5 ¢6 dién trd

1a 10Q. Mic ngudn

vao hai dinh nao
thi cé dién trd trong
duong 16n nhét? nhé
nhét?

2) Trong hinh 6: cac
dién tré ndi giita hai
dinh canh nhau va
ndi dinh véi tam cla

gia tri R. Tim dién
trd tuwong duwong khi
mac nguon dién vao

a)AvaD
b)AvaE
OAVAF
d)AvaO

NG p o
Y B
4 0
M O
t " N AL
) Hinh 4al.
N P
A B
<z 0
M oV
N C

Hinlh 4a2,

" Hinh 6.

TIM HIEU SAU THEM...

(tiép theo trang 4)

* Elip: khi va chi khi e < 1. Két hgp v6i (16) ta suy ra
E < 0. Mit khic ta ciing ¢6 voi Elip thi tham so
p= a(l—~ez) nén: E= —2i

o
* Pudmg tron: khi va chi khi e = 0, tir d6 ta c6 dwoc
£ <0 va tham s0 P ctia duong tron thi bang p = g la
k

ban kinh cua dirdng tron. Do d6: £ = ~20
.

Viy ta c6 thé két lusn duoc nhitng didu sau déy:

* Co-ning cta nhing dudng Conic ¢6 tam ( Hy-

pecbol, Elip, dwdng tron) dugc bicu thi mét cach don

gidn theo chiéu dai 24 cta truc 16n.

*Néu e =0 thi qu§ dao c6 dang 12 dudng tron véi E<0

* Néu 0 < e < 1 thi qu§ dao 1a duimg Elip v6i E <0

*Néu e =1 thi quj dao la duong Parabol véi E=0

*Néu e> 1 thi quy dao la duc‘mg Hypecbol vai £ > 0

3.Mt 56 4p dung ciia vector Laplace — Runge - Lenz.

Vi du 1. Mt sao0 bing c6 khéi Iugng 1a m nhé horn

rht nhleu kh01 lugng My ctia Trai Dit, bay tdi tir rat

xa VO‘l vén tde 1a v, d6i voi Trai DAt va v6i tham sé
ngam 1a OH = b (hinh v&). Hay tinh.

a. Khoang cach tiép cin nho nhét r_;_ va gi4 tri nhé
nhét b,

de sao bing khéng va cham vio Trai Dét.
b. Goc léch D ciia sao bing khi bay qua trudmg hip
dan ciia Trai DAt voib > b, .

(D)

RT »
. Ve(o)

v.0) L H

Trdi Dit

3
W

b .y

Fid)

20
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Lo gidi.
Bii todn ndy c6 thé giai quyét hoan toan bing cac

dinh ludt bao toan ning hrong va bao toan mé men -

dong hrong, tuy nhién ta s& di giai quyét bing cach
4p dung vector Laplace — Runge — Lenz. Ta ¢6 dugc
mé men ddng lugng cla sao bing ddi v&i tim coa
Tr4i dét:

L=0H x(mg) = mbvggz’

Do d6 néu ta dit k = GMypm thi vecor Laplace —
Runge — Lenz sé c6 dang:

1— mbvg —
A—EvﬁxL er(o) P )
Trong d6 E(o 'ee(g) I3 cac vector don vi doc theo
phlrcmg Xuyén tAm va phucmg phuong vi ké tir Trai

dit dén sao bing tai théi diém ban déu (khi sao bang
& rt xa) duge mé ta trén hinh v& trén.

a. Do sao bing di tir rit xa (tir v6 cyc) véi van tde
khic khong, nén co ning cla sao bang 13 duong, do
dé qu§ dao ciia nd & la mdt hyperbol véi tham sé:
' mb™v}

mk k e

2
PSP —2 mbv,
Vi tdm sai cua né bang:e* =4 = 1+[ P 0)

Do d6 khoang céch tiém can ngén nhét 1a:

2
P =,.p =~ k2+ k2 +5
1+e  my; mv,

Bé€ sao bing khong cham vao Trai dat thir,, > R;

Vo ®
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suy ra;

_ k
=R, /1+2Rva§

b. Nhur dé chimg minh & trén, ta c6 duoc tinh chét cia
vector 4 d6 13 né ¢6 huéng tir tiéu didm dén cén didm
clia quy dao, do d6 ta c6 dugce tir hinh v& bén, géc
1éch D cia sao bing sau khi di qua Trai dét duge xac

dinh bovi: tan (2] S
2) |4, mb

Vi du 2. Trong mét dy 4n phéng v8 tinh Trai DAt 1én
mot quy dao tron ban kinh r,, ngudi ta dua vé tinh 1én
quy dao tai didm Mo cach tim O ciia Trai Diét r,, sau
do vé tinh duge cung cp mot vin tbc ban du 1a v0
khac véi van téc mong mudn ban diu la v, (V, 12 vin
toc cung cAp dé cho vé tinh chuyén déng trén quy dao
tron ban kinh "0) :

a. Neu van tbe v0 ¢ hudng tring véi van tdc mong
mubn v, nhung @6 16n lai khéng nhir mong muon

Hiy tinh tAm sai ciia qu¥ dao thu dugc theo ti s6 -2
Vo

b. Néu van tbe vp €6 d6 lon bang vin tdc v, nhung
huémg lai khéng nhu mong mudn. Ta dit & = (1)—0,1{] )

Hay xac dinh goc nghiéng S = (OM 05 ;: ) clla tryc tiéu

“quy dao va tim sai ¢ia no.

Loi gidi.
a. Ta c0 vector Laplace — Runge — Lens trong trudng

j— —_—

+ - 1_‘ - ]. ' T
hop nay: 4 =2 xL—e = P x(mrovoez)—er(o)

_ mrolvo “1lz
h k ’(0)

Y S ~ v TRE
Do v, 14 van toc ciia quy dao tron nén: —% =

1
)
Vo
Vo

' N2
Do d6 tim sai cua qu¥ dao: e= ’Z| = [(EEJ —IJ

b. Ta c6 vector Laplace — Runge — Lenz cho trudmg
hop nay co dang:

——_1“* = mrvicosq -~ —
A—E x1'— ) =T Yeq

¥ _—

- X s
Trong dé u=-2"%_ Cha ¥ rang myv; =k ta thu

Vo

dugoe biéu thire: 4 = cosqu— er(o}

2]
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Do d6 tam sai clia quy dao Elip:

= |2| =+/cos’ @ +1-2cos’ @ = lsina]
Do vector 4 ¢6 phuong tr tidu didm dén can diém,
hay néi cach khic vector 4 song song véi truc ti€u
nén goc nghiéng cia truc tiéu mdi voi OM, thu dugc
bing cach xét tich v6 hirong:
7.23_;(0) =ecos f=sinacos f= [cos au—e, (O):I e (0)

Do d6 cos f=-sinx hay S =%+a

Vi du 3. (P& chon doi tuyén du thi IPHO 2011)

1. Xét mot banh tinh (khbi lrong m) chuyén déng
quanh Mat Troi (khoi Tugng M). Ta dinh nghia vecto

Z nhu sau: Z:lﬁxi-”
‘ .o

A
trong d6 & GMm
(G 12 hing sb hip din), V va L 1an luot 1a van téc
va momen dong hrgng ciia hanh tinh. Trong bai toan
ndy, ta chon hé toa dd cue ¢6 gbe 1a Mit Trad (S), €,
va €, 14 vecto don vi Gmg v6i hai toa d6 7 6.

") Chimg minh ring néu hanh tinh chi chiu tic dung
bdi luc hap dan clia Mit Troi thi Z 1a mot vecto
khéng dbi, huong tir S vé phia didém cén nhat P (xem
hlnh vE). ,

b) Ding vecto Z, hiy chitng t6 phuong trinh quy dao
' P

trong toa &6 cye cia hanh tinh 1a: r1=———+
l+ecos®

Biéu didn cac dai lwong p va e & trén qua Fa VA Tp
trong d6 A 14 didm vién nhat, P 13 diém cén nhit ciia
hanh tinh,

2. Nhu viy theo 1., néu chi ¢6 luc hp din ciia Mit
Troi tac dung 1én hanh tinh thi qu¥ dao cia hanh tinh
13 cb dinh, diic biét 14 diém cin nhét P ciing c6 dinh.
Trong thyuc té, nhiing quan sat thién vin cho thiy P
dich chuyén chdm va thé hién o nhét dbi voi Thuy
tinh, hanh tinh & gin Mt Trdi nhét. S df nhy vy 12
vi theo thuyet twong dbi rong, chuyén dong ciia mdt
héanh tinh xung quanh Mit Troi (ca hai déu dugc gia
thiét 13 cac qua cau dbng chit) cin phai duge mé ta

béi thé hap din Niuton Ur) = — S cone véi mét

’ 2
thé nhidu loan U, GIZVI L1 —is
¢ mr’ 3r
trong d6 ¢ 1a tbe dd anh séng trong chin khong,

3GM 2

¢ m

a).Chimg minh réng U, thod méan didu kién 13 mot thé
nhidu loan, tirc |[U,| <<|UL.

b) Do ¢6 nhiéu loan, quy dao cia Thuy tinh thay déi,
nhung nhleu loan 14 r4t nho nén trong phép gin ding
bic nhit vin c6 thé coi quy dao hanh tinh 14 elip. Viét
biéu thirc ctia vecto Z khi cé tinh dén thé nhiu loan.

Tinh ccll—fva biéu didn n6d nhu mot ham sb coa &, G,

M,% , & va p cia elip (4 im duoc & 1.). Tir d6 suy
ra d6 bién thién AZ, trong mt chu ki T ctia Thiy tinh
quay trén quy dao elip va di dén két luan ring thé
nhi€u loan c6 ngubn gbc twong doi tinh U, d 1am
bién d6i qu§ dao twong ting véi sy quay chém cia truc
dai elip qui dao xung quanh gbc S (tirc Mit Troi).

¢) Tinh goc quay Ag cua quy dao Thily tinh theo mét
chu ki nhuw 12 mit ham s6 ciia G, M, ¢ va cac khodng
cach cyc dai va cyc tiéu r, va rp.

d) Tir nhitng két qué trén suy ra “dd dich thé ki” dbi
véi Thay tinh 1a géc 8Q ma tryc 16n quy dao quay
dwoc trong mét thé ki. Tinh 8Q ra gidy (goc). Thuc
nghiém do duge goc nay la 802 =42,6" = 0,9". Hiy
so sanh két qua ndy va két qua ban vira tim dugc dya
trén thuyét tuo*ng déi.

22
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Céc sb liéu can thiét: Hing 5 hép dan vii tru:
G=6,67.10 " N.m? kg,

khéi lugng Mt Troi: M =2.10"%g.

Dbi véi Thiy tinh: Chu ki quay quanh Mt Troi -
T = 88 ngay, 7, = 7,0.10"m va rp, = 4,6.10'%.
Cho biét trong hé toa do curc (7; 6) ¢6 cdc hé thite sau;

ds, - s, de .
d_tezee=__eer;gze .eeeg =1é +r9<~39
L gidi.

bay 1a mét ciu trong dé th1 chon d6i tuyén Olym-
pic vit Iy Quéc t& cua Viét Nam nim 2011. D& dang
nhan thﬁy & ¥ 1 ctia bai toan vector Z chinh 13 vector
Laplace — Runge - Lenz nén cdc tinh chit cdn chimg
minh di dugc néu & phan trén, & day ta khong cin
nhfc lai nira,. Ta s& di giai quyét céu 2 clia bai todn.
Ta c6 Up 1a mt nhidu loan néu |U, | <<|Uj hay

GM L2 GMm
2 3 I 2 (*)

c r r

ViL cb e 66 16n 13 mrv, thay vio bit ding thirc (%)

suy ra - <<1. Didu kién nay 16 rang 13 thoa man déi
c

v6i cac hanh tinh trong h¢ Mit Trdi, do d6, phép gan

ding xem Up Ia mot nhiéu loan nhé 13 mét phép gan

dting t6t. ‘

b) Khi ké t61 thé nhidu Ioan Up, luc tac dung 1én hanh =~

GMm_ & .

2 M _r_46r

tinh 13 F =—E(U(r)+Up(r))§r ——

£ .
=Fy -8 voieg=-
r © €

3 2
GZM L; Péy cling 1a Iue xuyén

tim nén momen déng luong L trong trudng hop nay
cfing bao toan, Vecto Z béy gi¥ van dugc dinh nghla
nhir trong 1. Lay dao ham cia Z theo thei gian ta

—

dwoge d—Z:LF ><L—9EEB =
dt om

;[LFN xi_ea(,}L[_% J <L

om om\ r

Biéu thirc trong ngoiic thir nhit bang 0. Khi d6, véi

cht §ring 8 x8, =—§,

tacogg—:—‘ ! —ié XL, =—— Lé’

dt GMm’\ r* ") " GMm?r* °

Thay L =mrv=mr’8 vio bidu thirc trén ta dugc:
az_ = Eg
dt GMm?r* °
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VAT LY & TUSI TRE
Do nhiéu loan 14 rét nhé ta cé thé ghn ding dimg
phueong trinh toa dﬁ cuc ciia quy dao, khi d6 phuong
g (l+ccos@)’ 5 do

' ’trmh trén tré thanh —

dt GMm? p’ ®dt
Trd vé hé toa dd Descartes,
ta cO &, =—sin 68, —cos 03, , khi 6
dZ & (L+ecosd)’
dt GMm® P’

(—sm 8, —cos 6 )—?

LAy tich phén theo m{t vong qu¥ dao ta ducgc

27
AZ = jd—z dt=— 2T g
dt GMmp® ¥

2n .
(i I (1+ecosB) cos0do = 2ex va
] .

Zn

I (1+ecos 9)2 sin 6d6 = 0).

1]
Nhr vy 46 bién thlen AZ ctaZ vubng géc véi Zva
c6 do 16n rit nho so véi Z, didu ndy ¢ nghia 13 thé
nhi€u loan 1am bién dang quy dao furong ung vai sy
quay chdm cua ban tryc Ién cia quy dao elip trong
mit phang ciia no.

¢) Goc Ap ma quy dao quay trong théi gian mét chu
: AZ -
K 13 Ag= tan(Ag) = H?l Vi médun cia Z chinh 1a

tAm sai e, nén ta co

Ao = 2ne  2m 3GM L*  6nl’
P= = A T T 17

GMmp® GMmp® ¢ m mi?p
2
Cén nhé ring theo dinh nghia P :—M"—z , Suy ra
LZ
— =pGM. Thay vao bleu thiic {rén ta dugc
m?
Ap= 6nl  6nGM
mZCZPZ CZP
21,1,

M3t khac, & 1. ta d3 tim dugc p= , thay vao

A P
bidu thire trén, cubi cing ta co
3InGM I+
Ap=

2
.C I, I

=5,03.107 (rad)

d) Trong mét thé ki tryc 16n clia quy dao elip d& quay

duge mot goc 13 Q2 =100. 36?; 25 - A

.

.




Thaycac sb liéu vao tatmduo’c 50=2. 104(rad) 43,1"

nam trong ving sai s6 clia két qua thirc nghiém, nghia 1a
thuyét twrong d6i ¢ giai thich 6t hién trong niy.

O trén, ta d3 xét bai todn vé chuyén dfng trong
trwimg Coulomb va trwdmg hip din va tim ra dwgc
mdt dai lwgng bio toan 12 mot Vector cé tén goi vec-
tor Laplace — Runge — Lenz v sir dung né dé giai
quyét mt s6 vi du cy thé. Ngoai trudng Coulomb
va hip din, thi tredmg tir tinh ciia mét don cire tir
ciing ¢6 mét dai hwrong vector bao toan nhw thé.

IL. Vector bio toan ciia trwimg sinh béi dom cwe tir.
Xét chuyén dong ciia mdt dién tich trong tit trrdng
tao ra boi mot don cye tir. Gid sir dién tich c6 khéi
lugng m va dién tich 14 -g, (g, > 0) chuyén dong
trong tir truong cia mot don cuc tir co tix tich la g,
Cho ring khéi lwong cia don cyc tr 16n hon it nhiéu
khéi luwgng cia dién tich. Ta ¢6 dugce phuomg trinh
chuyén ddng cia dién tich s& co dang:

()

m_‘ = kaer

Nhén ¢4 hai vé ctia (1) véi tich c6 huéng cia 7 ta ¢

: . o) rx{rxr)

duge: 7x| m4Z =*~kmqmqr*—(—3—) 2
dt ¥

Str dung i(;x;')z d—fx;‘+r><d—r =Fx—
va 7x(7xr) = (7 )= (7 )7 = (7
Thay vao phuong trinh (2) ta ¢6 dugc:

|:]"2 - ] (3)

m— 7 (r xr'\=—k,q,.q9,——

Thay (4) vao (3) ta co duge:
d - - dir
ma(rxr ) kmqmqe o [}J
= i(m;x;w k.,q.4, 1} =0 (5)
dt r

Tir d6 ta cé dugce vector:

—

J=mrxrvk g q. L = const (6)
¥

LA mdt bat bién cta chuyén dng.
Mit khac xét tich vé hudng cta vector J vai Ftachd

duge: #J = rl.cos 0 = r(mrx r'+k qmqefj =k q,4q.F
¥

Suy ra: cosd = = const

kg

J
Qiéu ndy ¢ nghia 14 géc hgp bdi vector ¥ va vector
J= const ludén khdng dé6i, nghia 1a qu? dao cla hat
ludn nim trén mét mat n6n véi truc dbi xu’ng 14 vec-
tor J.

111, Hing s6 chuyén déng ciia tru'(‘mg sinh béi
lwéng cyc dign va lwdng cye tir

Tuong ty, trudng tinh dién ciia mét ludng cyc dién
va trudng tir tinh cia mét ludng cuc tir cling cd mét
dai lugng bao toan nhung khéc véi hai treong ké trén,
day lai 12 dai higng v6 hudng, dong vai tro 1a tham sb
trong phwong trinh chuyén déng, sau déy tac gia xin
giéi thidu bang cach dwa ra trong cAc bai todn, vira
dé cAc ban thir stk 1am, vira dé cic ban ty suy nght
va tim thdy su twong ddng trong cich thitc rat ra cdc
bt bién do.

vi dll 4, Cho mét Judng cuc dién ¢b moémen 1a r dat
tai mot diém O b dinh trong khong gian. Mot dién
tich diém c6 khéi lwong m, dién tich q chuyén dong
dudi tc dung cla ludng cyc dién trén. Ki hidu 7 13
vector ban kinh x4c dinh vi tri clia dién tich dén ludmg
cuc dién. Trong bai todn ndy, ta chi khao sat truomg
hop dién tich chuyén dong tai mién rit xa d6i v6i
hro‘ng cuc. Pat: f=r2 +- L @
2me, .r

Trong d6 L 1a mémen ddng lugng cia dién tich diém.
Pé thudn tién cho tinh toan, ta khio sat bai todn trong
toa d6 chu (r, ¢, 0)
vdi phuong tryc Oz
trimg v&i chidu ciia
mé men ludng cuc.

m g

1 Hiy chitng minh
rang 3 1a mot hang
s6 chuyén dong (bat
bién ctia chuyén
dong). Tim hé thirc
lién hé gifta nang
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luong E ctia dién tich diém va dai luong B & trén.
Viét phwong trinh chuyen dong cha dién tich diém q
theo P.

2. Tir hé thic niing lugng va phuo‘ng trinh chuyen
d6ng bén trén, ta d& dang nhan thiy, chuyén ddng clia
dién tich diém dudi tac dung cta luéng cuc dién co
thé dugc mo ta rihur 1a chuyén dong duéi tac dung cta

mot thé hidu dyng ¥,

of 2m .eﬁ'

theo ban kinh vector ». Hﬁy khao s4t chuyén dong
cta dién tich diém theo thé hidu dung ndy. Tim
didu kién dé dién tich didm chuyén déng trén mot
mit chu. _

3. Xét trudmg hop dién tich diém q 14 dién tich duong
chuyén déng trén mét mit chu. Chimg minh ring khi
d6 ta c6 dugc phuong trinh chuyén déng coa dién

tich c6 dang: —;—mrb 6°+V(6)=0

Trong d6 r, la ban kinh ctia mat cf?lu, va
2 g

%4 ( 9) _ Lz / qp

2mr} sin 20 Aneri
Tim gia tri nho nhét cia ¥(0) va goc 0. ung véi g:a
tri do. ’

4. Xét truong hop cdc th(’ihg sb duge chon sao cho

5 cosf

V(0c) < 0 khi d6 chuyén déng cia dién tich diém

~s& bi gi6i han gilfa hai mit phing vudng goc véi
phuong ciia md men ludng cyc dién, tic 13 tdn tai
hai gia trj ©,; 8, sao cho 8;< 6 <6, . Hiy xdc dinh
8,; 6,. Chimg minh ring théng s& dugc chon phai
théa man didu kién:
S 3\/§7r€0L§
mg - .
5. Xét trudmng hop cac thong sd duoe chon sao cho
V(BC) 0, qu¥ dao cla dién tich s& la mét dudng tron
nim trong mit phing vudng goc voi phucmg ciia mb

men lu’(mg cye, hily xdc dinh mit phing nay. Churng
minh ring:

_33ze, I
+ mg

Hay tim chu ki dao d¢ng nhé ciia néu nhir c6 mot
nhiéu loan nhé tic dong 1én phuong 6 dién tich q &

. truedng hop nay.

(Xem tiép kp sau )
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VAT LY & DOT SONG

PO BUQC LUC VAN DER WAALS
GIUA HAINGUYEN TU
_ Nguygn Xudn Chdnh

Luyc van der Waals giita cic nguyén tir, phin ti va bé
mat rit thudng gip trong doi sbng hang ngdy. Ching
han nhén va tic ké dya vao lirc van der Waals dé di lai
trén tuémg tron nhin, hye van der Waals 1dm cho céc
protein bén trong co thé ching ta gip lai thanh nhimg
hinh dang phic tap.

Nha khoa hoc Ha Lan Johannes Diderik van der
Waals 13 ngudi déu tién vao nim 1873 d& xuit ra
lwc nay dé giai thich hanh vi cta chit khi. Vi &
Ha Lan (cling nhu nhiéu nuwée khac) tén ho ngudi
tét d& tring nhau nén sau tén ho ngudi ta thém vao
cho r6 1a & xit ndo, van der Waals nghia 1a ¢ x&
Waals, nhung do viét ddy di thi hoi dai nén nguoi
ta chi noéi (6ng) & xr Waals - van der Waals. Do d6
chit v va chit 4 & van der khong viét hoa. Lyc van
der ' Waals 13 mot Iyc rit yéu chi trd nén déng ké
khi cdc nguyén tir va phan tir & rit gin nhau va s
lwong nhidu, Céhc thing gidng trong may dién tir
clla mdt nguyén tT 1dm cho nguyén t ¢6 momen
ludng cue tic thdi. Momen ndy ¢6 thé cam tng
momen ludng cyc trong nguyén t lan cén lam
cho hai nguyén tir ¢d twong tac ludng cyc — ludng
cye, D6 14 nguyén nhén shu xa ciua lyc van der
Waals. .

Pi c6 nhidu phép do gian ;iép huc van der Waals
giilta cdc nguyén tir. Nam 2013, phong thi nghiém
Charles Fabry & Phip lin du tién do truc tiép
twong tac van der Waals gilia hai nguyén {ir ddc thén
nim céch nhau mét khoang cach didu khién dugc.
Nhung day 13 céc nguyén tir Rydberg (nguyén tir
Rydberg 14 nguyén tir c6 mot hay mot vai dién tir
nhu’ng céc dién tir nﬁy bi kich thich 1én nhiing mirc
tét cao, nén chung & rit xa hat nhén, thanh ther kich
thudc nguyén tir rit 10‘1:1) chiing 16n hon nguyen flr
binh thudmg nhiéu 1an va duge gilt (biy) bing hai
chum laser tip trung hep ciach nhau vai micromet.
Thi nghiém 3 do duge twong tac giita hai nguyén tir
Rydberg ding 4 ty 1€ vdi 1/RS v6iR 1a khoéang céch

gifta hai nguyén tir va tim thiy dwoc nhiéu dién bién
lugng tir cua hai nguyén tir tuong tic. Nhung diy 1a
hai nguyén tir Rydberg, khéng phai Ia hai nguyén tir
binh thudng.

Ngay 13 thang 5 nam 2016 t& Nature Communica-
tions 7 céng bb bai bao ctia cdc nha vat 1y & vién
khoa hoc Nano Thuy Si va dai hoc Basel cho biét
la d3 do thanh céng luc van der Waals rit yeu gitta
hai nguyén tir thit sy nhy ding kinh hién vi lyc
nguyén tir. C6 thé tom tit cach do cu thé ciia bai bao
nhu sau; Cong cu chi yéu dé do lyc twong téc gitra
hai nguyén tir 12 kinh hién vi lyc nguyén tir AFM
(Atomic Force Microscope) (hinh 1).

cdm bién photodiét )
goc phdn tik Lo xo la co gan

miti nhon

bg quét dp dién

Hinh L. Kinh hién vi hec nguyén tir

B§ phan cha yéu ciia kinh hién vi nay 14 mot miii
nhon, & diu nhon chi cé mdt nguyén tir nhé ra.
Miii nhon dugce gén véi mot 16 xo 14, Iye tde dung
1&én nguyén tir & mii nhon 1am cong 16 x0 14, dung
hé thong laser theo ddi dé cong ciia 1d xo 14 1a ¢6
thé theo doi duorc e tic dyng 18n nguyén tr mfii
nhon.’

O thi nghidm chinh cia céng trinh nay (hinh 2)
ngudi ta gin mbt nguyén tir 18n miii nhon (nguyén
tr xenon Xe) lin luot dit nguyén ti nay trén mot
s6 nguyén tir khac 13 nguyén t& Xe, nguyén tir
Kr (crypton), nguyén t& Ar(argon), ing véi mdi
truéng hop do lye tuwong tac phu thudc vao khoang
céch gura nguyen i ¢ trén (O miii nhon) va g du.'m
(trén b& mit tAm ddng phing).

(Xem tiép trang bia 3 ) &=
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Zasrte i)

Hinh 2. B3 tri thi ngh:em aj Cac fwe twong tdc & mili nhon,

nguyén ti ¢ miti nhon, bé mdt mau, cde nguyén ti trén bé miit
mdu. b) Céu triic ciia 2D MO_F cde vi tri ivd il la noi hap thu
nguyén tir khi tro. c) Anh STM cia bé mdt mdu trude va sau
kehi dwa nguyén i Xe raxa, d) Dong tunen phy thudc khodng
cdch giffa hai nguyén tit, pA la pico ampe, pm va pico met

G diy cac tac giﬁ cong trinh d3 thye hién mot 56 tha

thudt rét tinh vi v& thye nghiém 'va phan tich két qua..

Nguyén ti Xe & miii nhon c6 thé di chuyén d& dang va
chinh x4c nhr diéu khién bo quét ap dién & hién vi luc
nguyén tir. Nguyén tir & dudi (Xe, Kr, Ar) dwoc dit
trén mit phing ciia tinh thé ddng. Mat nay rét “tron

tru” nén vi tri clia cic nguyén tir dit trén d6 khong that

cb dinh, d& dich qua dich lai. Vi vdy trén bé mdt tinh
thé dong ngudi ta tao mdt cai khung do céc nguyén tir
kim loai (M-metal) va chit hitu co (O-organic) tao ra
bing cach nung néng vé mit dong trong mot khi him
co. Két qua 1a trén mit ddng c6 cac nguyén tir kim
loai — hitu co xép nhu hinh t6 ong, goi 14 khung kim
loai - hitu co hai chiéu (2D MOF — 2 dimension metal
organic framework). Cac nguyén tir khi (Xe, Kr, Ar)
bam chit vao mdt sO mit caa hinh t6 ong mang hai
chiéu nay nén khdng bi di chuyén khi do.

Phén tich cic Iye tic dung. 1én miii nhon ta ¢ thé
phén biét:

Lyc F| 14 tuong tac ctia miii nhon voi mit phing
Lyc F, 1 twong tac ctia nguyén tir d4u miii nhon Xe
v6i mit phing

Lyc F;1a twong tAc ctia mili nhon véi nguyén tir khi
trén bé mit

Lyc F, 1a trong tac truc tlep clia nguyén tir & diu miii

.nhon va nguyén tir & trén bé mit.

'Cb thé-cé duge riéng 1& cac luc tuong tic F L va k),

bang cach do Iyc khi khéng c6 nguyén tit nao bam 1én
trén bé mit nhu v& & bén phai clia hinh 2a.

Néu bidu didn céc lyc tuong té,c d6 phu thude vao
khoang céch, c6 thé suy ra mot s6 dudng bidu didn vé
lu’c tong thc ddi véi khoang cach ma khéng do truc
tiép dwoc, dic biét 1a twong tic F, 1a tuong tc van
der Waals gifta hai nguyén tir.

V6i myc dich chinh x4c hoa cac phép do, nguorl ta da
loi dung phirong phap chyp anh bang hién vi tunen
STM (scanning tunelling microscope) va cach do vi
tri bang hién vi lyc nguyén tir c6 dau do chirc ning
(functionalized AFM tip) tuy nhién d4y 13 nhiing
nghién ctru di sau, ching ta s& tim hi¢u sau.

Két qué cy thé ciia thi nghiém ¢ cong trinh nay 13 céc
dé thj & hinh 3, mé phong va hiéu chinh c6 duge cuc
tiéu & dudng cong thé niing phy thuoc khoang cach
d6i véi céc nguyén tir Xe-Ar, Xe-Kr, Xe- Xe 13 18,1;

26,1 va 35,9 meV kha phil hop véi cac sb lidgu do
bang nhidu cach khac va cac trong tic Xe-Ar, Xe-Kr;
Xe-Xe déu tang ti 18 ¥, ti 18 ddc trung cha twong tac
van der Waals.

Cong trinh nay cho thiy véi nhitng tién b6 cna k§
thuat hién vi lyc nguyén tir, cic nha vét 1y d3 do, di
quan st duge nhitng luc yéu & nhimg khoang cach
nhd trude day khoé tudng twong 13 ¢6 thé 1am duoe.

ol
~10

Thé (meV) _y,

— AreXe 1
e KK
~— Xe-Xa.

-30f
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400 600 800
Kliging cich Z {pico met)

Hinh 3. Két qud do: Thé twong tac phy thupe khodng cdch
giiia hai nguyén 1




