AU HOI TRAC NGHIEM

TRUNG HOC CO SO

(Lap 7, chuong trinh moi)

TNCS1/7. Truong hgp nao sau day khong van dung dinh luat truyén théng anh sang:
A. Nguai tho san thuong “ngam” trudce khi ban siing

B. Ngudi tha mac thudng nheo mét “ngam” thanh gé xem sau khi bao da thang chua.

C. Ngudi tho né thudng ding day doi dé xay cho tuong thang dimg.

D. Khi tap hap, [p trudng thucng nhin theo vai cac ban dé chinh hang cho thang.

TNCS2/7. Trong cac phong mé & bénh vién, ngudi ta thuang dung mét hé théng chiéu sang
goém nhiéu dén. Theo em, muc dich chinh clia cach b tri den nay la gi ?

A. Duing nhiéu dén dé thu dugc anh sang manh hon khi dung mét dén.

B. Dung nhiéu dén va b6 tri hop Iy sé tranh duoc hién tuong xuat hién bong den che khuét khi
mo.

C. Dung nhiéu dén, dé khi mot den bi chay sé& khong anh hudng dén ca mé.

D. Ca baly do trén.

TNCS3/7. Chigu mot tia sang t6i guong phang. Biét goc t6i 1a i = 60°, goc hop bdi tia phan xa
va mat phang guong Ia:

A. 60° B. 30° C. 12¢° D. 150°

Chon két qua dting.

TNCS4/7. Chiéu mét tia t6i guong phang véi goc téi i =60° Mudh tia phan xa va tia t6i vuong
gbc v6i nhau thi phai thay ddi goc t6i clia tia tdi trén:

A. Tang 30° B. Tang 15°

C. Gidm 15° D. Gidm 30°

Chon két qua duing.

TNCS5/7. Tia sang mat trdi hop véi phuong ndm ngang mot goc30°. Muén huéng tia sang nay
chiéu vao day giéng sau theo phuong thang ding thi phai dat guong phang chéch vdi tia sang
mat tréi mot goc:

A. 60° B. 30° C. 20° D. 10°

Chon két qua duing.

TRUNG HOC PHO THONG

TN1/7. Mot vong day d&n hinh chir nhat ¢o cac canh a va b, dat cach dong dién thang dai vo
han 1, doan bang c (hinh vé&). Dién trd clia vong day bang R. Cho 1, gidm dén bang 0 trong

thai gian t,: 1 (t) = |{t°t't

]O<t<t0.

0

Lo
Pién tich chay qua mot thiét dién thang clia vong day béng:

. ab, Hobl a+c). Lol oty ,ab
M s B o Dt ©) Hiein( 2281 p) oo ),

TNZI?. C6 ba dong dién théng dai v han A, B va C nhu hinh v&. Vi tri ca diém ndm trén doan
thang AC ma tai do cam (mg tir bang khong la:



A) Nam gitra |, va |, va cach B doan 3,2 cm;

s S R e I I 21
B) Nam gitta I, va |, va cach B doan 3,2 cm ® & ®
C) Nam gitra I, va |, va cach B doan 1,3 cm A sem B sem C

D) Nam gitra |, va |, va cach B doan 1,3 cm

TN3/7. Mot thanh dién moi dai | mang dién tich g, phan b6 déu. Mot dau thanh duoc gilr c6
dinh va cho thanh quay déu vai tan s6 f quanh truc vudng goc véi thanh (di qua dau c6 dinh).
M6 men tir clia ca thanh sé la:

1 1 1
A) —mfl?:  B) /mfl?: C) — rmfl 2 D) = /ol 2
)2711 ) O )12711 ) 3m|

TN4/7. Mot 6ng tia X hoat dong & 50 kV. Budc song ngan nhét clia cac tia X dugc phat bang:
A) 2,484A°; B) 0,248A°: C) 0,00248A°; D) 24,84A° .

TN5/7. Khi nhiét do clia mot vat tang tir t dén At thi moémen quan tinh cla né tang tir 1 dén
Al . Hé s6 gian nd dai clia vat 1a o. Tisd Al /1 bang:

A) Atft; B) 2At1; C)aAt ; D) 2a At .

D€ RA KY NAY

TRUNG HOC CO SO

CS1/7. Mot xi lanh co tiét dién S dugc gitt thang ding, dau dudi nhing trong chau thuj ngan,
dau trén ha. Trong xi lanh c6 mot pittdng rét nhe, Itc dau pittong nam sat mat thuy ngan trong
chau. Ngudi ta thuc hién mot cong A dé kéo tir tir pittdng 1én cao. Tinh d cao clia pittdng so véi
mat thuy ngan. Cho ap suét khi quyén la p,, trong lugng riéng cla thuy ngan la d,. Bo qua
ma sat

CS2/7. Mot c8c nhom co khéi luong khong dang ké chira 200 gam nudc dat trong phong co
nhiét do t, =30°C. Tha vao c6c mot cuc nudc da co khéi lugng 500 gam & nhiét do

t, ==10°C. Vai phut sau, khi da tan hét thi nudc trong cdc co nhiét do la t, va mat ngoai cla
cdc ¢6 1,2 gam nudc bam vao. Hay giai thich nudc d6 ¢ dau ra va tinh nhiét do t, cla nudc
trong cdc. Cho biét: nhiét dung riéng cla nudc la 4,2kJ/kg.do va cla nudc da la
21kJ / kg .d6; nhiét nong chay cla nudc da la 330kJ / kg ; dé mot kilbgam nudc bign hoan
toan thanh hai & nhiét do phong thi can mot nhiét luong 2430kJ .

CS3/7. Cho mot mach dién nhu hinh vé, biét R, =18Q va dién trd doan mach AB la 9Q .
Néu d6i ché R, cho R, thidién trd clia doan mach AB bay gid la 8Q .

a)Tinh R, va R;.

b) Biét R, R,, R, chiu dugc hiéu dién thé 16n nhét Ian luot 1a U, =12V,U, =U, =6V . Tinh
higu dién thé va cong suét I6n nhat ma bo dién tré mé&c nhu hinh vé chiu dugc.

c) Mac bo dién trd ndi trén ndi ti€p v6i mot bo bong déen gom cac dén gidng nhau co ghi
3V -1W, tat ca dugc mac vao mach ¢c6 U =18V khong doi. Tim cach mac bo dén vai so
bong nhiéu nhat ma cac dén van sang binh thudng. R

| S

AR R B

CS4/7. Hai guong phang quay mat sang vao nhau va hop véi nhau mot goc 20°. Chiéu mot tia
sang téi mot trong hai guong theo phuang song song véi dudng phan giac clia goc hgp bdi hai
guang. Xac dinh dudng di cla tia sang trén.



TRUNG HOC PHO THONG

TH1/7. M6t vién gach dugc ném tir mat san nam ngang véi goc ném a. Biét rang trong qua trinh
chuyén dong bé mat I6n clia vién gach luén song song Vi san va khi va cham véi san vién
gach khong ndy 1&n. Hé s6 ma sat truot gilta vién gach va san la 4. Xac dinh goc a dé vién
gach dimng lai cach diém ném xa nhat.

Nguyén Xuén Quang (Vinh Phuc)

TH2/7. Tir diém A c6 hai vat nhd bat dau trugt khong ma sat dén diém B theo hai con dudng
khac nhau: vat 1 truot theo dudng thang vai géc nghiéng a rét nhd; vat 2 truot theo cung tron
ma tiép tuyén tai B ndm trong mat phang ndm ngang ( xem hinh v&). So sanh thai gian truot tir
A dén B clia hai vét.

e

Nguyén Thanh Nhan (Ha N6

A

TH3/7. Mot con lac 10 xo gdm mot qua cau khéi luong m gan vai 1o xo ¢6 do cimg K dugc dat
trén mat phéng nam ngang khong ma sat. Qia cau dugc néi vai mot sai day cao su nhe co hé
s6 dan héi K ( xem hinh v&). O vi tri can bang 16 xo va soi day déu khong bién dang. Xac dinh
chu ky dao dong nhd clia qué cau quanh vi tri can bang. BO qua moi ma sét.

K m g

}"Tmﬂmg—g
s A FAV A
Nguyén Nhat Minh (Ha Noi)

THA4/7. Trong mach dién nhu hinh v&, nguén dién co dién trd khong dang ké, ba dién trd déu
bang R, tu dién co dién dung C. Hay tinh nhiét lugng tod ra trén dién trd R, sau khi dong khoa
K, biét dién lugng chay qua né la q. K

-

GIUP BAN TU ON THI PAIHOC
Mot trong nhitng phuong phdp tu 6
va thi ti tai la tw lam cdc dé tuong 1t Reho phép ban biét duoc nhiing
phdn kién thitc ban con hong cdn phyi a ddcbiét gitp ban rén luyén cdch trinh
bay loi gidi trong thoi gian quy dinh. Thé theo yéu cdu ciia dong ddo ban doc, bat dau tix s6
nay VL&TT sé lan luot ding mét so dé cua cdc thdy gido coé kinh nghiém vé linh vuc nay.
Chiic cdac ban thanh cong!

¢ chudn bi cho cdc ky thi dai hoc

PE TU ON LUYEN SO 1
(Thoi gian lam bai: 180 phiit)

Cau 1. 1. Khdo sét su bién thién ctia dong nang va thé€ niang cia mot vat dao dong diéu
hoa theo thoi gian. Ching minh rang cac dai lugng d6 ciing dao dong diéu hoa nhung
v4i tn s6 bang hai 14n tin s6 dao dong cla vat.

2. Cho con lac 10 xo nhu hinh vé.



Biét k, =30(N/m); k, =60(N/m), m=02kg, a=30°, g=10(m/s?). Bb qua luc
ma sat.

a) Tinh do gian Al, va Al, cta hai 10 xo khi m can béang.

b) Kéo m xuéng dudi vi tri can bing 2cm va truyén cho mot van toc ban diu
Vy = +20\/§(Cm/ S). Lap phuong trinh dao dong. Tinh luc cuc tiéu, cuc dai tic dung
lén diém A khi vat dao dong.

1. A

Cau 2. 1. Néu nguyén tic hoat dong clia may phat dién xoay chiéu ba pha va dong co
khong dong bo ba pha.
2. Cho mach dién nhu hinh v&. Hiéu dién thé gilta hai diém A, B c6 biéu thic:

u=100/3sinL007E)(V) . S& chi cia cac von k& V, va V, lan lugt 1a U, =100V3 (V) va
U,= 50\/5(\/) . Cong sudt tiéu thu trong doan mach 1la P = 100\/§(VV).

a) V& gian do vecto; tinh cos¢, R, L C.

b) Viét biéu thic chia cudng do dong dién trong mach, clia cdc hiéu dién thé u,, va

Ung -

A R L g

C}_N

U

Cau 3. 1. Quan hé giita dién truong va tur truong bién thién. Song dién tir khac vGi séng
co O nhitng diém nao?

2. Mot mach thu séng vo tuyén gom mot cudn cam c¢6 L =24H va hai tu dién ¢6
C, >C,. Biét budc séng vo tuyén thu dugc khi hai tu mac noi ti€p va song song lan
luot 1a A, =1267(m) va A, =671(m). Tinh C, vaC,.

Cau 4. 1. V6i nhitng diéu kién nao thi xdy ra phan xa toan phan 4nh sdng don sic &
mat phan cach cua hai moi truong trong su6t.? Hién tuong nay c¢6 nhiing tng dung gi
quan trong?

2. Mot sgi cap quang hinh tru 1am bang chat déo trong su6t. Moi tia sang di xién goc
vao qua ddy déu bi phan xa toan phan & thanh va chi 16 ra & ddy thit hai. Chiing minh
chiét suat ctia chat déo thoa man diéu kién n>~/2.

7/\\/




Cau 5. 1. Dinh nghia d6 hut khoi va nang lugng lién két cua hat nhan nguyén ti. Néu
y nghia ctia nang lugng lién két va nang luong lién két riéng.

2. Cho hat nhan §Hevéi khoi lugng m = 4, 0015(u). Cho biét khéi lugng ctia proton va
notron lan lugt la m, =1,0073u) va m, =1,0087u).

a) Tinh do hut khoi Am.

b) Tinh nang luwong toa ra néu lkg He dugc tao ra tor cac hat trén. Lay
uc® =9315MeV.Cho 1MeV = 16107%(J).

Bui Bang Poan, DPHQG Ha Noi
(Bién soan va gioi
thiéu)
2 - -4 -4
GIAl PAP THAC MAC
(xem VL&TT s6 5 thang 1 nam 2004)
Lai giai trong cudn sach tham khao do la sai. Ngudi giéi da dua ra 16i nhan xét khong dang: “Do
g6c a khdng doi trong khi cac vat chuyén dong nén xeét theo phuong ngang cac vat cé cung
vén téc, gia toc... ”.
Ta c6 thé gidi lai nhu sau:

Tsina =m&, @
T-Tsina =M &, (2

Dé tim méi quan hé a,, Vvdi a,, ta xét trong khodng thai gian At nhd: vat M dich chuyén 1
doan la x,, vatm dich chuyén 1 doan la x, theo phuang ngang.

Taco: X, =X, =X, sina
=V, =V,, (1-sina)

Theo dinh luat Il Newton: {

a, =a, ([1-sina) (3

Tu (1), (2), (3) suy ra:

m=M Slr.]a :
(L-sina)

Céc ban da giai dap diung: Duong Trung Hiéu Ldp 11B -THPT Nang Khiéu Ngé ST Lién, Bac Giang;

Hoang Thanh Ha 10 Ly, THPT chuyén Ha Tinh; Hoang Anh Tuan 10 Ly, THPT Nang Khiéu BHQG

Tp.H6 Chi Minh; Trdn Van Hoa 11 Ly THPT Chuyén Béc Ninh; Trinh Hitu Phude 11A10, THPT
Chuyén Vinh Phc.

GIAlI PE KV TRUOC

TRUNG HOC CO S&

CS1/4. Mot cand xudt phat tir bén sdng A c6 van téc d6i véi nude 1a 12km/h dudi theo mot xa
lan co vén téc doi vai ba la 10km/h xuét phét trudce 2h tir bén séng B trén cung mét dong song.
Cand yé xa lan déu chay xu6i dong theo hudng AB. Khi chay ngang qua B, cand thay doi van
téc dé c6 van toc doi vai b tang Ién gép doi va sau do 3h da dudi kip xa lan. Biét AB = 60km.
Hay xac dinh vén téc cta dong nurdc.
Gidi: Goi van toc clia ca nd 1a v,, van tdc clia xa lan va clia nuoc d6i vai ba 1a v, va v, . Khi
do van toc clia ca nd ddi véi bo 1a: v, +v, =12+ v,. Do d6 thai gian ca no di tir A dén B la:
(= AB _ 60

12+v, 12+v,




Khi ca n6 dén B thi xa lan dén C véi BC = (t + 2)v,. T6i B ca nd c6 van téc ddi véi bo la:
2(12+v,) va c6 van toc doi vai xa lan la:  2(L2+v,) —v, =14+ 2v,. Theo dé bai, ta co:

60

BC =(
12+v,

+ 2010= 3(4+V,)

= 6V. +94v, —336= 0. Gidi phuong trinh nay ta dugc v, = 3 (loai nghiém am). Vay van

toc dong nudc la 3km/h.

Céc ban c6 loi giai ding: Nguyén Thi Thu Hién, B6 Thi Hién 8A, Bam Birc Hanh, Pham Tuén
Vi, Via Van Hiéu, Nguyén Thi Quyén, D6 Minh Hurong, Bam Nguyén Hoan 8B, Nguyén Van
Poan, Nguyén Phuong Hoa, Lé Kim Ngoc, Nguyén Thi Thu Huong 8D, Nguyén Van Nam, Ta
Quang Hiép, Nguyén Manh Tuén, Vi Ngoc Duy, Nguyén Thi Nhuén, Kim Thi Anh, Quéch Hoai
Nam 9B, Pai Manh Tung 9D, Hoang Van Thao, Nguyén Tién Tha, Ta Phi Khanh 9C, Nguyén
Van Tuan 9E, THCS Yén Lac, Nguyén Thi Huyén Trang, Pham Thy Trung, Lé Thi Hanh, Vi
Duy Léc, Pham Thy Vén Trang 9D, THCS Vinh Tudng, Vinh Phic; Nguyén Van Ngoc 10 Ly,
THPT Chuyén, Nguyén Huy Hiép 9A, THCS Han Thuyén, Bac Ninh; H6 Quang Son 9C, THCS
Pang Thai Mai, Vinh, Hoang Anh Duirc, Nguyén Thi Nhu Mai 10A3, THPT Chuyén Phan Boi
Chau Nghé An; Hoang Ngoc Chinh 9B, THCS Tran Mai Ninh, t.p. Thanh Hoa; Lé ST Hanh 9B,
THCS Nghen, Can Loc, Nguyén Van Linh, Virong Quang Hung 10Ly, THPTNK, H6 Thi Thai
10A1, THPT Cao Thang, Huong Son, Ha Tinh; Luong Kim Danh 9A4, THCS Tran Dang Ninh,
Nam Dinh; Ha Phuong Théo 9(13), THCS Lé Quy Bon, Q. 3, Vi Chi Kién, THPTNK, DHQG
t.p. H6 Chi Minh; B4 Tuén Minh 10Ly, THPT Amsterdam, Ha Néi; Ngé Purc Tuén 10 Ly, THPT
Chuyén Ha Long, Quang Ninh; Nguyén Thanh Td 11 Ly, THPT Chuyén Tién Giang; Dinh
Xuan Khué 10Ly, THPT Luang Van Tuy, Ninh Binh.

CS2/4. Trong mét binh céch nhiét dung mét hdn hop nudce va nude da & 0°C . Ngudi ta cung
cap cho hén hop mét nhiét lugng di d€ gitr cho nhiét do cda nude khéng déi va nude da tan
hét. Thi nghiém cho thay thé tich cda hén hop gidm di 3cm? . Biét khdi lrong riéng cta nuéc &
0°Cla D, = 099g/cm?®, cda nudc da ¢ 0°Cla D, = 092g/cm® va nhiét nong chdy cia
nude dé la A =334k /kg. B qua su hdp thu nhiét cta binh va sv trao d6i nhiét véi méi
truong.

a) Tinh khoi lugng cta nude da da tan thanh nude va nhiét luong da cung cép.

b) Sau do ngudi ta dé thém vao binh mét lrgng nudc & nhiét do t, (t, <4°C) va ngimg
cung cap nhiét cho binh. So sanh thé tich nurdc trong binh trurée va sau khi ¢6 can béng
nhiét. Gia thiét rang méi khi nhiét do tang 1do (trong khodng tir 0°C dén 4°C ) thi thé
tich nuéc gidm di a% so véi thé tich cta né & 0°C.

Gidgi: a) Do thé tich nudc da gidm khi tan hét, thé tich hén hap gidm, ta co:

m m AVD,D,
AV=—-—  ,m=—-221"

Dd Dn Dn - Dd

Thay céc gia tri da cho vao, ta dugc m= 39g. Vay luong nudc da tan la 39g.

Luong nhiét da cung cap dé lam tan niroc da: Q = Am=334.10°39.10° =13026

b) Goi mla khéi lugng nudc rot thém vao, m,la nudc co san trong binh, t, =0°Cva t
a nhiét do khi can bang, ta co:

cm(t, —t) =em,(t-t;) - m(t, —t)=m,(t-t;) (%)

0 0°C, cac khdi nudc co thé tich bang: V,, :Dﬂ;v02 =D&' Ta lai biét rang tir 0°C dén

4°C thi thé tich clia nudc gidm khi nhiét do tang. Do vay, trudc khi rot vao binh, thé tich nudc



rot them la:V, =V, (L—at,) va thé tich nudc trong binh la: V, =V, (L—at,). Sau khi rot
thém va da can bang nhiét, thé tich clia cac khéi nudc tuong ing la: V, =V,,(1—-at ) va
V, =V,,L-at ). Suyra:

. a . : m, o
Vi -V =Va(t —t) :rr[])l_(t1 —t)vaV, -V, =Vua(t —t)= DZ
Theo (*) thi v& phai clia hai dang thuc trén phai bang nhau. Do do:

V, -V, =V, -V, o V4V, =V, +V, .
Nhu vay thé tich clia hén hop nudc khong déi sau khi can bang nhiét.

(t _to)-

Céc ban c6 ldi giai ding: Luu Tién Quyét 9C, THCS Yén Lac, Vinh Phic; Vurong Quang Hing
10Ly, THPTNK Ha Tinh.
CS3/4. Cho mach dién nhu hinh vé. Hiéu dién thé hai ddu doan mach la U khéng déi. Cho
R=R =R,=R,=Rvar=r,=r,=r, =r.
a) Cho cudng d dong dién qua R la 0,5A, qua R, la 0,3A, hiéu dién thé hai déu r, la 4V.
Tinh téng hiéu dién thé ca tét cé céc dién tré r,, r,, 1, 1,.
b) Cho mach dién nhu trén, nhung cho R = /2 va thay r, bang mét dién tré X nao do.
Hay tinh X theo r dé thod man cac hé thirc sau gitta céc hiéu dién thé & hai déu cac
diéntré R: U, =kU, =k?U, =k®U vdik la mot hang s6 nao dé. Tinh k.

Gidi: a) Ky hiéu hiéu dién thé (h.d.t.) va cudng do dong dién qua mdi diéntré r, 1a U, va I, .

T 10 (o)

-1, 05-03
Matkhac: U, +U, +U,+U, =r(l +1,+1,+1,)

rl:r:

lr

=rl,, =20[05=10(V)

Téng hiéu dién thé trén cac dién trd r, la 10von.
c¢) Thay r,bang diéntrd X :

Ta co: |3:M:|4d+72x

Iy 2r

r+2X
|R3 =|3+|4=|4%
Theo dé baii Uy =kU, - I, =Kkl =kl,. Thay gia tri cla I vao trén ta dugc
k::-‘>r+2X M

2r
R S . . \ 3r+2Y
Goi dién tro cua 6 cudi cung la Y. Ching minh tuong tu nhu trén ta dugc k = o 2
Sosanh (1)va(2)tasuyra X =Y. Vay: X :w
r/2+X+r

S 2X2+rX-r?=0
Gidi phuong trinh trén, ta dugc: X = r/2 va X = -r (loai). Thay gia tri clia X vao (1), ta dugc k = 2.

Céc ban ¢6 loi gidi dung: Kim Thi Anh 9B, Vi Duy Léc, Nguyén Thi Huyén Trang 9D, THCS
Vinh Tuong, Vinh Phic; Ha Kim Dung 10 Ly, THPT Chuyén Hung Vuong, Pha Tho; B4 Tuén
Minh 10 Ly, THPT Amsterdam, Ha Noi; Dinh Xudn Khué 10Ly THPT Luong Van Tuy, Ninh
Binh; Nguyén Thanh Tu 11Ly, THPT Chuyén Tién Giang.



CS4/4. M6t thau kinh hoi tu méng c6 dang hinh tron dudng kinh AB = 12cm. Théu kinh ¢6 tiéu
diém F & cach quang tdm O mét khodng béng 12cm. M6t nguén séng diém S ndm trén phuong
AB va céch B 3cm. MN la man chan sang (xem hinh vé).
a) Ngudi ta mudn thu dugc mét chum séng song song Vdi truc chinh bang céch dung
thém mét guong phéng. Hoi phai dat gurong nay & dau va dat nhu thé nao?
b) Gitr nguyén vy tri clia gurong, man chén va nguén sang, dich chuyén thau kinh doc theo
phuong AB xuéng phia dudi 3cm. Hay mé té hién tugng xay ra va giai thich.

Gidi: a) Muén chum sang 16 ra song song Vi truc chinh clia thau kinh thi cham séang t6i thau
kinh phai xuat phat tir tieu diém F. Vay anh S' clia S qua guong phang ciing phai nim & F.
Mudn thé guong phang phai dat & diém gitta clia doan SF va vuong goc véi SF. D& dang tinh
dugc SF = 15cm.

b) Giif nguyén nguén sang, guong phang va man chan, dich chuyén thau kinh theo chiéu AB thi
anh S' coi nhu di chuyén trén tiéu dién tai F cla th&u kinh. Vi thé chum sang 16 ra khoi thau
kinh sé song song véi truc phu di qua S'. Vay chum sang 16 ra quay mét gbc a so vai trude.

Mat khac, tga = SF_3 a=14".
OF 12

A

Céac ban ¢ I6i giai diing: Dao Viét Anh 8A, THCS Thi tran Neo, Yén Diing, Bac Giang; Dinh
Xuan Khué 10 Ly, THPT Luong Van Tuy, Ninh Binh.
TRUNG HOC PHO THONG
TH1/4. Qho co hé gém hai vat khéi lurong la M va M/2 ¢ gan hai rong rong khéi lugng khéng
dang ké. Hai vét lién két voi nhau qua soi ddy ménh khéng gién vat qua hai rong roc. Biét rang
hé chuyén déng khéng ma sat trén mat ban ndm ngang du'i téc dung cta luc F, (xem hinh vé)
va coi cac doan day khéng tiép xuc vai rong roc déu ndm ngang. Tinh gia téc cla dau day dat
Iue F,.
Gidi:
= Viday khong gian, rong roc va day c6 khéi lugng khong dang ké nén luc cang day &
moi thdi diém déu bang F,. Chon chiéu duong la chiéu chuyén dong clia méi vat.
= Theo dinh luat Il Newton ta c6:
Vat1: 3F, =M @1:@:%
Vat2: 2F, =Ma2 =a, = 4F,
2 M

O 0
O O
M Fy M/2

/777777777 7777777777777777

=  Gia s sau thoi gian At : Vat 1 dich chuyén mét doan S;,vat 2 dich chuyén mot doan
S,.



Khi d6 dau day A da dich chuyén dugc mot doan la: S, = 3S, +2S,

F, 8F, 17F
:>a:3a1+2a2:9°+8°= 0
M M M

A o s . 17F
Vay, gia toc clia dau day dat lyc F, 1a: a= MO :

Loi gidi trén la clia ban Duong Trung Hiéu 11Ly, THPTNK Ngo ST Lién, Bac Giang. Céc
ban khéc co I6i giai ding: Trinh Hitu Phudc 10A10, Nguyén Duy Long 10A3, Duong Tién
Vinh 11A3, Trinh Binh Cung 12A3, Nguyén Anh Vigt 12A3, THPT Chuyén, Vinh Phuc;
Nguyén Duy Cudng 11A3, Chu Pirc Anh 10A3, Bach Hung Poan A3K31, Phan Thanh
Huyén A3 K32, THPT Chuyén Phan Boi Chau, Nghé An; Vi Céng Thanh, Chu Thanh Binh
12 Ly, Tran Van Hoa, Nguyén Toan Thang, Truong Hitu Trung, Tran Trong Tuén 11Ly,
Nguyén Céng Dudng 10Ly, THPT Chuyén Bac Ninh; Huynh Minh Hoang 12C THPT Phan
Pinh Phung, Nguyén Van Ding, Nguyén Van Linh 10 Ly, Pham Ba Vinh 11 Ly, THPT
Chuyén Ha Tinh; Hoang Huy Dat, Tran Qudc Viét 11Ly, THPT Chuyén Hung Yén; Nguyén
Tuén Pat 10A, Nguyén Tién Nghia 10B, Hoang Van Tué K18A, Pham Viét Birc 11A, Khéi
Chuyén Ly, DHQG, Ha Néi; Tran Qudc Chuoing, Vi Chi Kién 10Ly, Lé Qudc Khanh 11Ly,
Huynh Hoai Nguyén 11 Toan, THPTNK, DHQG t.p H6 Chi Minh; Duong Thi Thanh Nhan
10Ly, THPT Chuyén Luong Thé Vinh, Dng Nai.

TH2/4. M¢t qua cau nhé ndi véi mét soi day ménh c6 thé chuyé’n dong khéng ma sat trén mat
phang nam ngang. Soi ddy dugc quan quanh mét hinh try thang diing béan kinh r. Truyén cho
qua cau vén toc v, theo phurong tiép tuyén vai dudng tron chdm chdm ban kinh R nhur hinh
vé.Tay cdm déu tu do cla day va kéo sao cho qud cau luén chuyén dong trén duong tron trén.
Xac dinh sy phu thudc vén t6c clia qua cau theo thoi gian. Bé qua ma sat gitra day va hinh tru.
Gidi:

Quéa cau A , khéi lugng m chuyén dong trén dudng tron (O,R). Xét tai thoi diém t, qua cau co
van téc V, luc cang day khi d6 1a T. Ap dung dinh luat || Newton:

T=ma ()
Chiéu phuong trinh (*) 1én phuong hudng tam AO va phuang tiép tuyén At ta duoc:

2
Tcosa =mla, = m[—IVE @

Tsinag =mla, = mGO(IT\t/ 2

Chia theo V& clia (2) cho (1) ta co: tga = % G(T_t
NV W9 6o =OAl),

v? R



\ t
Tich phan hai vé: [ & =197 f ot
VOV R 9

VV,] R
=V = 1 %a
1 _tga,
o R
Mat khéac, tga:g:; nénV = 1
Al VR -1 1_r
Voo RVR?-r?
o pian |1 r RA/R* -r?
Diéu kign: | — - ———010 >0 o t<——m——
Vo RyJR?-r2 riv,

Loi gidi trén la cda ban Duong Trung Higu 11Ly, THPTNK Ngb ST Lién, Bac Giang. Céc ban
khac c6 Ioi giai ding: Truong Hitu Trung 11Ly, Vi Céng Thanh, Chu Thanh Binh, Trinh Van
Minh, Lé Minh Huy 12 Ly, THPT Chuyén Béc Ninh; Khéng Trong Nghia, Duong Tién Vinh
11A3, Trinh Hitu Phuéc 11A10, Nguyén Duy Long 10A3, Tran Dinh Cung 12A3, THPT Chuyén
Vinh Phuc; Phan Thanh Huyén A3K32, Bach Hung Doan A3K31, THPT Chuyén Phan Boi
Chau, Nghé An; Bui Hoai Nam 12Ly, THPT Chuyén Ha Tinh; Lé Qudc Khanh 11Ly, Huynh
Hoai Nguyén 11 Toan, PTNK, DHQG t.p. H6 Chi Minh; Hoang Huy Dat, Tran Quéc Viét, Pham
Qudc Viét 11Ly, THPT Chuyén Hung Yén; Trinh Dire Hién 12F THPT Chuyén Lam Son, Thanh
Hoa; Vi Binh Quang 11B, THPT Chuyén Hung Vuong, Phl Tho; Nguyén Tran Hiéu 12 Ly,
Duong Van Hung 11Ly, THPT Chuyén Lé Hong Phong, Nam Dinh.

TH3/4. M6t pittdng nang c6 dién tich S khi thé xudng tu do day khi tir mot binh hinh tru thé tich
V qua mét 16 nhé & déy vao mét binh c6 cung thé tich. Céc thong s6 ban déu ctia khdng khi
trong c& hai binh déu nhu nhau va déu béng céc gié tr & diéu kién tiéu chuén. Héi pittdng cé
khéi Iurgng cure tidu bang bao nhiéu dé né c6 thé day hét khi ra khéi binh thir nhét.

Gidi:

+ Khi trong binh dugc nén doan nhiét tir thé tich 2V dén V. Phuong trinh trang thai:
« Thoi diém ban dau: p, 2V =nRT, (1)
« Thoi diém cudi: p, V =nRT, (2)

Cong thyc hién 1én pittdng la:

A=MEL +p,SEL=(Mg+ Sy ()

Theo nguyén ly | nhiét déng luc hoc: Q ;A' + AU =0, do d6 cdng khi thuc hién la:
A =AU :—%niR(T1 -T,) 4

(Vi i la s6 bac tu do cla khong khi)
Tu (1), (2), (4) suy ra:

A==2(p-20)V )

MaA=—A nén: (Mg + p,S) - =|§(pl ~2p,) IV

S



2(M
:>p1=2po+i_(?g+poj *)

Piéu kién dé pittong co thé ddy hét khi ra khdi binh thir nhat:

pS<Mg+p,S (%)

Tir (*), (**) va coi khong khi trong binh (gan dung) 1a khi ly tuéng ludng nguyén tlrco i =5 ta
dugc:

M > S
3 9
. 2 o s s 7 _PeS
Vay khoi lugng cuc tiéu cua pittong la: M, § .
g

Loi gidi trén la cda ban Durong Trung Hiéu 11Ly, THPTNK Ngo S7 Lién, Bic Giang.
TH4/4. Tai ba dinh ctia mét tir dién déu canh a gitr ba qua cau nhé giong nhau ¢ khdi lugng
va dién tich tuong tng la M va Q. Tai dinh thir tr gict mét qua cau khac dién tich g, khoi luong
m(m<<M, Q = 2q). T4t cé cac qué cdu dugc tha dong thoi.

1) Tinh d6 Ion vén t6c cac qua cau sau khi ching da bay rat xa nhau.

2) Sau khi da bay ra xa nhau, cac qué cau nay chuyén déng theo phurong hop véi mét

phéng tir dién chira ba qué cdu M mét géc bao nhiéu.
Bé qua tac dung cta trong lurc.
Gidi: Chon truc OZ vudng goc mat phéng clia tur dién chira ba dién tich Q. Do M >> m nén
coi gan ddng 1a khi m ra xa vo cung thi cac qua cau M méi bat dau chuyén dong.
Goi van t6c clia qua cau m khi bay ra xa vo cung 1a v, . Ap dung dinh luat bao toan nang lugng
ta co:
mv; _ ,kQq _ 6kg’
2 T a a

_ |12kg?
b -

Do tinh d6i xtng nén khi cac qué cau M chuyén dong thi van téc clia chiing co do Ion ludn bang
nhau. Goi v 13 van t6c m&i qua ciu M khi ching da rat xa nhau. Ap dung dinh luat bo toan
nang luong ta co:
3MV? _ 3kQ?

2  a

. \/sz2 _ \/8qu
Ma Ma
Goi thanh phan van t6c clia cac quéa cau M theo phuang truc Z 1a v, . Ap dung dinh luat bao
toan dong lugng cho hé (m+ 3M) , ta co:
12kq?
ma
1Z<q

3Mv, =mv, =

=V, =——



Do v, <<V nén goc o rat nhd.Ta co

:V_Z = i (rad) Vv
v 6M

Céc ban khéc ¢6 Ioi giai dung: Trinh Hitu Phude 11A10, Nguyén Duy Long 10A3, Nguyén Anh
Viét 12A3, THPT Chuyén Vinh Phuc; Vi Dinh Quang 11B, THPT Chuyén Hung Vuang, Phu
Tho.

TH5/4. Nguroi ta cat tur mot qua céu lam bang thiy tinh hitu co ban kinh 10cm I8y hai chém céu,
dé nhén dugc hai thau kinh phang 16i véi duong kinh la 1cm va 2cm. Céc thdu kinh dugc dén
V@i nhau nhur hinh vé&. Trén truc chinh va cach hé thau kinh 1m dat mot nguén séng diém va &
phia bén kia clia hé dat mét man. Héi phai dit man nhu thé nao dé kich thudc vét sang trén
man la nhd nhét? Va kich thude 8y bang bao nhiéu?

Gidi:

Ta cat qua cau (chiét suat n) ban kinh R =10cm 4y 2 chom ciu dé nhan dugc 2 th&u kinh
phang 16i L,, L, co dueng kinhla D,,D, (véi D, = 2D, = 2cm) thi chiing s& c6 cling tigu cy
laf:

1 10

—=(n-1 B];:> f =——(cm
c=(-DE —(cm)

So do tao anh: S > S .S,

Pudng di clia cac tia sang nhu hinh vé. Tir do ta thay vét sang trén man ¢6 kich thudc nhd nhéat
la D,, = AB khiman & vgi Ol =1.
Mat khéac, ta co:

l:i.{-i*: 1 +i‘ (2)

f d d -d d

D
o a ©
+ Dua vao tinh chat déng dang ta dugc: {  * v
D, _I—-d,
= @
DZ d2
Cong V& (3) va vé (4): %ﬂ 1. +i. =I—:>I - 3Dn f ®)
D, \-d, d,) f D,



*)

* Tur (2), (3), (5) suy ra: 3f

= ™
4-30
d

Qué cau lam bang thuy tinh hitu co nén néu 1y n = 15 (gan ding) = f = 20(cm)

Suy ra: {Dm = 059(cm)
| =1765cm)

Loi gidi trén la cda ban Durong Trung Hiéu 11Ly, THPTNK Ngo ST Lién, Bac Giang. Ban Vi
Dinh Quang 11B, THPT Chuyén Hung Vuong, Phl Tho; Nguyén Tuén Pat 10A, Khéi chuyén
Ly, PHQG Ha Néi cing c6 loi giai diing.

TRA LOI CAU HOI TRAC NGHIEM

TRUNG HOC CO S@

TNCS1/4. Cau D (vi thyc hién phép do mot Ian va thudc c6 DCNN nhd hon cac thudce khac).
TNCS2/4. Cau D (vi vién phan la vat ran ngam nudc).

TNCS3/4. Cau C (vi V = 5.10.20 =1000 cm®)

TNCS4/4. Cau A (vi két qué doc duac tir khdi lugng qua can can bang vai khdi luong thuc clia
vat trir di kh6i lugng can dat vao dé can thing bang lic dau).

TNCS5/4. Cau D (vi “khéi lugng tinh” Ia khéi lgng chét chira trong bi). )

Cac ban co tra 1oi dung ca 5 cau: Nguyén bac Duy, Vi Thi Lan Anh, Nguyén Thi Hong Nhung,
Nguyen Ngoc Anh 6A, THCS Yén Lac, Nguyén Céng Thanh 6D, THCS Thi xa Vinh Yén, Vinh
Phuc.

TRUNG HOC PHO THONG

TN1/4. Tra 16i B)

Goi y: Lyc tir trudng tac dung Ién electron tu do trong dia, huéng theo phuong ban kinh cla dia
(chiéu tac dung phu thudc vao chiéu clia tir trudng va chiéu quay clia dia va dé dang xac dinh),
c6 do 16n bang F=eBra (r la khoang cach tur electron dén tam dia). Luc tir trung binh tac
dung 1én electron sé la F=eBw(R, +R,)/2. Khi can bang cong clia lyc dién trudng bang
cong cla lyc tur trudng:

eU= F(R, -R,),suyra U =B—2‘°(R§—Rf)

TN2/4. Tra 16i A)
Goi y: D& dang thay gia t6c a, clia m, bang 2 1an gia toc a, clia m,. Viét phuong trinh dinh
luat Il Newton cho timg vat, réi bién déi dé dang tim dugc, gia toc cla vat m, . ~
m,a, =m,g-2T 1)
ma, =m,2a, =T (2)
Khir T di sé tim dugc a, =m,g/(4m, +m,).
TN3/4. Tra 16i B)




Goi y: Tut phuong trinh can béng clia mi qué cu: P+F. +T =0 suyra
2

Feo_q

>— do g nhd nén lyc Coulomb nhé, do d6 goc léch clia hai soi day nho vi
P 4rE,x"mg

tgf =

vay tgé =sind =2—):_. Vivay tim dugc

1

2 3

x:( o j
27 ,mg

TN4/4. Tra loi B)

Goi y: Thai gian rai cla vat thir nhat t = /Z_h . Trong thdi gian d6 hat thar hai chuyén dong
g

2hu?
g

dugc doan dudng d=ut=u /2—h hay d® =
g

TN5/4. Tra i A)
Gori y: Trong phuong trinh song, gitta x va t phai ¢ dang (x -vt), Ching ta viét lai phuang trinh
, 1 , 2 s 1 A
song dudi dang sau: y=————. Khit = 0 phuong trinh tro thanh y = nhu dé
d "o Yoy (x=wt)? Pend Y (1-#7)
1

bai da cho. Khit=2staco y= ~ = .
1+(x—2v) [1+(x—1)

] .Suyra2v=1.Vayv=0,5ms.

Ban Tran Dinh Cung 12A3 Chuyén Vinh Phuc c6 tra |6i dling ca 5 cau.

Danh sach cac ban c6 16i giai dung
Muc Gidi dé ky trude s6 3 thang 11/2003

Do c6 thoi gian nghi Tét, Toa soan phai chuan bi s6'6 thang 2/2004 sém hon thuong Ié,
nén mét sé ban co Io7 gidi diing chua dang kip vao sé 6 thang 2/2004. Ching téi ding
tiép danh sdch cdc ban do & ddy. Mong cdc ban théng cam.

CS2/3. Nguyén Van Tuén, Nguyén Céng Binh 9E, THCS Yén Lac, Vinh Phic; B6 Tuan Minh 10
Ly 1, THPT Amsterdam, Ha Noi; Tran Quang Huy 10 Ly, THPT Chuyén Lé Hong Phong, Nam
Dinh; Huynh Hoai Nguyén 11 Toan, PTNK, DHhQG t.p. H6 Chi Minh; Pham Hai Hoang 10Ly,
THPT Luong Van Tuy, Ninh Binh.

CS3/3. Nguyén Van Tuén 9E, THCS Yén Lac, Vinh Phuc; Hoang Ngoc Chinh 9B, THCS Tran
Mai Ninh, t.p. Thanh Hoa; Tran Quang Huy 10Ly, THPT Chuyén Lé Hong Phong, Nam Dinh;
Binh Xuén Khué, Pham Hai Hoang 10 Ly, THPT Luong Van Tuy, Ninh Binh; Vi Chi Kién 10Ly,
PTNK, DHQG, t.p. H6 Chi Minh.

CS2/4. Nguyén Van Tuén, Nguyén Céng Binh 9E, Luu Tién Quyét 9C, THCS Yeén Lac, Vinh
Phuc; Hoang Ngoc Chinh 9B, THCS Tran Mai Ninh, t.p. Thanh Hoa; Ha Kim Dung 10 Ly,
THPT Chuyén Hung Vuong, Phu Tho; H6 Birc Dur 10A3, THPT Chuyén Phan Boi Chau, Nghé
An; D6 Tuén Minh, 10Ly 1, THPT Amsterdam, Ha Néi; Tran Quang Huy 10 Ly, THPT Chuyén
Lé Hong Phong, Nam Binh; Virong Quang Hung , Hoang Thanh Ha 10 Ly, THPT Chuyén Ha
Tinh; Dinh Xuén Khué 10 Ly, THPT Luang Van Tuy, Ninh Binh; Pham Tuén Hiép 10 Ly, THPT
NK Tran Phu, Hai Phong; Vi Chi Kién 10 Ly, PTNK, DHQG t.p. H6 Chi Minh.

TH1/3: Duong Trung Hiéu, 11B PTNK Ngé Si Lién, Bac Giang; Hoang Huy Dat, 11 Ly THPT
Chuyén Hung Yén;

TH2/3: Hoang Van Tué, Ng6 Tuan Dat K18A, Pham Viét Birc 11A, Khéi chuyén Ly, PHQG, Ha




Noi; Chu Thanh Binh, Vi Céng Thanh 12 Ly, Nguyén Céng Dutng, Tran Thai Ha 10 Ly, THPT
Chuyén, Bac Ninh; Ha Huy Cuong, Mai Tan Thudng, Nguyén Manh Thanh 10A3, THPT
Chuyén Phan Boi Chau, Nghé An; Trinh Bure Hiéu 12F, THPT Chuyén Lam Son, Thanh Hog;
Nguyén Quyét Thang 11Ly, THPT Chuyén Phu Tho; Trinh Hitu Phudc11A10, Nguyén Anh Viét
12A3, Hoang Thi Hong Hanh 11A3, THPT Chuyén Vinh Phuc; Phung Minh Hoang 12C THPT
Phan Dinh Phung, Ha Tinh; Lé Ha Viét 11A2 THPT Dirc Phé 1, Quang Ngai; Tran Thi Phuong
Théo 11Ly THPT chuyén Luong Van Tuy, Ninh Binh; Nguyén Trung Kién 12 Ly THPT Gia
Pinh TP H6 Chi Minh, Pham Tuén Hiép 10Ly, PTNK Tran Pha, Hai Phong, Nguyén Th) Mai
Phurong 10Ly, THPT Chuyén Quang Binh.

TH4/3: Pham Viét Birc 11A, Khéi chuyén Ly, PHQG, Ha Néi; Vi Cong Thanh Chu Thanh Binh
12 Ly, Trén Van Hoa 11 Ly THPT Chuyén, Bac Ninh; Phung Minh Hoang 12C THPT Phan
Dinh Phung, Bui Hoai Nam Hoang Viét Cuong 12 Ly THPT Chuyén, Ha Tinh; Hoang Huy Dat
11 Ly THPT Chuyén Hung Yén; Lé Qudc Khanh 11 Ly PTNK DHQG TP Ho Chi Minh, Lé
Quang Duy 11A3, THPT Chuyén Phan B6i Chau, Nghé An.

Cdc ban hoc sinh luu y: Can gui bai giai ding thoi han va ding dia chi Toa Soan
(nhiéu ban da giti nham sang T/C Toan Hoc va Tuéi Tré).

GIAI THOAI VE CAC NHA VAT LY

Nguyén ly bét dinh...

Nha vat Iy ndi ti€ng ngudi Bic Werner Heisenberg, nam 1932 duoc trao giai thudng Nobel vé
vat Iy vi nhitng dong gop to I6n clia 6ng cho Co hoc Iugng tir ma nai ti€ng nhat 1a nguyén ly bat
dinh — nguyén ly chi phéi gi6i han nhan thirc cia con ngudi. Theo nguyén Iy nay “néu do toa do
clia mét hat cang chinh xac bao nhiéu thi do dong lugng (hay xung lugng) cla n6 cang kém
chinh xac bay nhiéu va nguoc lai”.

Khi mat, Heisenberg c6 dé lai di chiic va theo di chiic nay ngudi ta da khac trén bia mo 6ng

dong chir: “Téi nam dau do & quanh day”.

Su'thu nhén cua Frank...
Gi4o sur James Frank la mot trong s6 cac vi giam khéo tai budi bao vé Iuan &n tién si cla
nghién ctu sinh 23 tudi Robert Oppenheimer — nha vat Iy sau nay trd thanh nguoi lanh dao
chuong trinh ché tao qua bom nguyén tr dau tién clia Hoa Ky. Tuy nhién, khi budi bdo vé chua
két thdc, ngudi ta da thay Frank hét hai bd ra ngoai. “May ma toi da kip ra ngoai, - Frank giai
thich - néu khong cau ta sé hdi lai toi dd thr cau hai!”.

Héng Hai (suu tam)
B4t coc “tré vi thanh nién’..
MGt 1an t6i tham truang dai hoc Gettingen (Birc), Niels Bohr da mai Heisenberg, mot trong s@
nhiing ngudi d4t nén mong cho mon Co hoc lugng tlr, Idc d6 mdi 25 tudi, sang Copenhagen lam
viéc. Ngay hom sau, trong bira tiéc chao mimg Bohr, c6 hai canh sat di t6i doc 1énh ... bat ong

0i “bat coc tré vi thanh nién”. Thi ra do |a hai sinh vién clia truong cai trang thanh canh sét !

Vi t6i
P.V.T (suu tam)

~

HOC SINH VI€T

DUNG TiCH VECTO DE GIAI MOT SO BAI TOAN CO HOC
Nguyén Du Giang
Lép 12 Khéi Chuyén Ly, DHKHTN-DHQG Ha Noi

Trong chuong trinh vat Iy 16p 10, phan ca hoc, bai toan ném xién la mét trong nhig dang bai
toan kho nhat. Phuong phap gidi thong thudng nhu da dugc gidi thiéu trong sach giao khoa la




xét chuyén dong theo hai phuong vuéng goc. Day la mot cach lam téng quat ma vé nguyén tac
c6 thé gidi duoc tt ca cac bai toan. Nhung d6i vai mot s§ bai toan thi cach gidi nay to ra qua
phirc tap va dai dong. Trong bai viét nay ching toi xin gidi thiéu mot cach giai mdi 1a st dung
cac tich vécto (ca tich vo hudng va hiru hudng). Véi phuong phap gidi méi nay, 16i giai clia cac
bai toan trén sé trd nén don gian va ngén gon. D& ban doc tién theo dai, trude hét ching toi xin
nhac lai mot s@ tinh chét cla cac tich vécto.

a) Tich v6 huting

+Dinh nghta: &b = 4] EIB‘ [¢os@,b)
+ Tinh chét:

» a0b-ab=0 (1)

= (d+Db).(E+d)

—ac+ali+bc+b. (2
b) Tich hiiu huong:
+ Dinh nghia: lé DBJ =c.
c| =[al fb| sin(a b)

G : ¢6 chiéu xac dinh theo qui tac ban tay phai

—

c

ool

+ Tinh chat
= alb -[aobl=0. @)
. [(a+6)D(e+6)]:[éD6]+[ﬁD6]+[6 DC]+[5 D&] (4)

Vé mat vat ly ching ta chd yéu sé sir dung cong thirc: v =V, + gt trong d6 v, la van toc ban
dau, Vla van toc tai thi diém t.

Pé minh hoa nhing uu diém clia phuong phap nay, ching ta hay xét mét s6 vi du cu thé dudi
day.

Vi du 1. Chimg minh rang tir mot d6 cao nao dé so véi mat dat ta ném mot vat thi khi dat ti tam
xa cyc dai, van tdc ban dau va van téc ngay trudc khi cham dat vuong goc véi nhau.
Giai: Goi van téc ban dau la v, va van téc ngay trudc khi cham datla v .
Taco: V=V, + gt (tlathoi gian roi cla vat).
Ta co: [V, OV] = [V, O(V, + dt)]

= [V, OV, ] +[v, Ogt].
Vi [\70 DVO] =0 theo (3), suy ra

v, OV] =|[V, Ogt] = v, cosa Ty
Vitam bay clavatla L=vt=v,cosa [

=~ [V, OV] = oL

L= v, Ov] _V Vsin(v, V)|

g, g ,

Vay L I6n nhat khi sin(V,,V) =1 hay hai van téc v,vav vubng goc vdi nhau.




. v, OV
o Nhdn xét Trong vi du nay ta da dua ra mét cong thire tong quat la: L = M

Cong thirc nay c6 thé ap dung cho nhiéu bai toan va cho ta cach giai méi kha dep nhu trong vi
du quen thudc sau day.

Vi du 2. Mt vat dugc ném tir mat dat vai van téc Vi, 1ap véi phuong nam ngang mot goca .
Tim tam xa dat dugc, v6i goc ném a nao thi tam xa cuc dai.
Giai: Theo dinh luat bao toan co nang thi van téc cudila v=v,.

. , o . ) . v, OV
K&t hop vdi hinh vé bén ta suy ra: (V,V,)=2a. Ap dung cong thuc:L:M
g
_ L:VS [$in2a
g

2
Lo = =Yo yhi sin2a =1 = a =45

g

Vi du 3. Ném mot vat vai van t6c ban dau v, Iap véi phuong ndm ngang mét goc a . Tim thai
gian dé van téc clia vat vuong goc vai phuong ban d&u.
Giai: Goi thai gian phai tim 1a t, khi d6 van t6c cla vat tai thoi diém t la:
=V, + gt
Taco: vV, = V¥, =0
= (Vo + 1) ¥
- Ve+V, [GE=0
- V2 =V, [gtsina =0
VO
gsina

@t:

Két qua nay chi co y nghia khi t <t, vdi t,la thdi gian roi cla vat. Vi du nhu vat dugc ném tir

mat déit thi thoi gian roi la: t, =20 SNY

o S|na>— = a=45%

2

Tic la néu vat dugc nem tur mat dat thi dé ton tai thoi gian thod man diéu kién dau bai thi goc
a phai lon hon hodc bang 45°.

Vi du 4. Mot vat dugc ném Ién theo phuong 1ap véi phuong ngang mot goc a . Dén thai diém t
thi vén téc clia vat 1a v va goc léch so véi ban dau mot goc ¢ . Tim t.

Giai: Goi van t6c ban dau la v,

Taco: V=V, +t



Xét: [v, Ov] =[v, O, + gt)]
= [v, 09]=[v Dgt]

=V, W$ing = v,gtcosa
vsing

gcosa

@t:

Vi du 5. Hai vat dugc ném tai cung mot thoi diém véi van tc 1a Vv, , V, Ian luot 1ap véi phuong
nam ngang céc goc la a, va a,. Sau khoang thai gian t thi van tdc clia hai vat song song vdi
nhau. Tim t.

Giai: Sau khoang thdi gian t, ta c6 van t6c clia hai vat 1an lugt la:

\71 = \701 + gt

\72 = \702 + gt

Theo dé bai v, // V,

- [v,09,]=0

= [V + g1) D(%, + g1)] =0

= [\701 D\702]+ [\701 Dgt]+[gt D\702] =0

=V, Ny, sina, —a,) — v, g icosa; +v,, [gcosa, =0

= g(Vo, COST; ~V;, COSAH )t

=V g, sin(a, —ay)
Vv, [V, [SiN(@, —a,)

9(Vo, €Oy ~ Vg, COST,)

Két qua nay chi co y nghta khi 0<t <t, (t, thdi gian roi clia vat).
Tir cac vi du trén day cac ban ciing da hiéu ré dugc phan nao su tién loi clia phuong phap tich

vécto trong c4c bai toan ném xién. Phuong phap nay c6 thé ing dung rét hiéu qua cho nhiéu
bai toan ca hoc hay tinh dién.

=>t=

Bai tap
1. Mot vét dugc ném di véi van téc V,, goc ném a . Dén thai diém nao do thi van téc clia vat
hop véi phuang ban dau goc @ . Tim thai gian do.

Vv, Sing
g\/cos2 a+sin’ ¢
2. Hai vat dugc ném tai cung mot thai diém vdi van tc la V,,,V,, va goc ném la a,va a,. Dén
thi diém t thi phuong van téc clia hai vat vuong goc. Tim t.

DS t = a’+ \/Za2 -4b
g

véi a =v,, sina, +v,,cos@, —a,)

PS:t=

GIOI THIEU CAC PE THI
GIAI DE THI CHON BOI TUYEN HOC SINH GIOI
MON VAT LY THPT, T.P. HO CHi MINH, NAM HOC 2002-
2003
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Bai 1

& vi tri bat ki, vat chiu tac dung cla trong luc P va luc F clia vanh. C6 thé phan tich luc F
ra hai thanh phan: N c6 phuong tring ban kinh vong tron di qua vat va Q hudng tiép tuyén
V@i vong tron nhu hinh vé:

P+Q+N=ma (1)

Chiéu phuong trinh (1) theo phuang tiép tuyén vdi vong tron va phuang nam doc theo ban

kinh:
Q-Psina =0 (2

mv
Pcosa +N = —2 (3).
R

Thanh phan Iyc F theo phuong théng dung:
_ L, mv; mv>
F,= Qsina - Ncosa = Psina - ( R Pcosa)cosa = R cos0- mg
mv’
F, co gia tri I6n nhat khi goc a = 0 ( vat & cao nhat): F, .= R mg

Theo dinh luat Newton I, lyc do vat tac dung lénvanh la F', ., =F .
Diéu kién dé vanh khong bi nay Ién la: Fymex< Mg

2

.-mg< Mg= voswf(1+—)gR

P& vanh chuyén dong véi van t6c khong ddi (theo gia thiét) thi phai co luc tac dung lén
vanh. Lai gidi trén chi ding cho truang hop luc tac dung nay khong co thanh phan thang dung.

Bai 2
a) Do khong c6 Iuc tac dung theo phuong ngang nén khoi tam G chuyen dong theo
phuong thang dimng. Quy dao clia G la doan thang vudng goc véi mat dat va di qua vi tri ban
dau clia n6. Tam quay tirc thdi clia thanh 1a O nhu hinh vé. Khi thanh cham d4t, goc nghiéng
dan t6i 0°, O dan t6i A nén van t6c goc clia thanh:
w:V_G = V_G (1)
oG d

Khi thanh cham d4t th& nang da chuyén thanh dong nang clia chuyén
dong quay:

mgdsina = oW (2)

Trong d6 1, [a m6 men quan tinh déi véi truc quay tie thai O :

lo =g +mOG? :gmdz (3)

-
:VG:/@

Bai 3
Khi can bang pittong nam cach day h thi khi trong xy lanh c6 ap suét p;: +x
=Pyt 09
1 0 S '
Khi pittdng & vi tri ¢o li d6 1a x thi khi co ap suét p. Vi qua trinh la doan nhiét O
nén:




pSh+Sx)¥ = p, Bh)Y (1), § day ya ty s6 gitta cac nhiét dung déng &p va dang tich.

Y

=p=p, T pl[l_ yﬁj . Néu bd qua lyc ma séat gitra pittdng va thanh binh thi:
1+2 h
h

X " X " " X
PSSt p1(1_ VE]S_ Mg =Mx" = _plySF =Mx" =x"= _p1ysm

Dao dong la diéu hoa vdi tan s6 goc:

o= [Y(Mg +p,S)
Mh

Bai 4

C
Trong mach c6 s.d.d E = Blv va c6 dong dién cudng do
Blv . + + + + + +
| = . Hiéu dién thé ¢ hai dau R 1a: R —> F
R+r + + o+ + + 4+
BIVR
U=IR=
R+r D

Luc tac dung lén thanh CD cé cudng do la
212 2
F=BIl Bl°v _U (R-:r)v
R+r VR
Luc F huéng véi V. Theo dinh luat Il Newton:
B%l?v dx _ m dv

=1,6N

R+r dt dt

e “m(R+r) m(R + r)v
s=[dx=-[ M0 g, - METOV,

.([ .\|: BZlZ BZlZ

3p 2

va—Rz = 0,25m

U (R+r)
Bai 5

Sau khi khic xa vao qua cau, tia sang bi lech mot goc D, = (i —r) . Sau khi phan xa lan
1, tia sang bi léch thém D, = (11— 2r) ; sau phan xa lan 2 léch thém D, = (11— 2r) ... Khilo
ra ngoai tia sang lai bi lech D, = (i —r) . Cac tia bj Iéch theo cung mot chiéu. Néu tia sang bi
phan xa k 1an thi goc 1éch gitra tia t6i va tia 16 la:
D=D,+D,+..D, =2(i —r) + k(11— 2r)

Dao ham hai vé theo i : Z—D =2-(2k +1)%. Tt dinh luat khic xa: sini = nsinr
i i

. [1 _ain2: 2 _
_dr_cos . dD_, o 2SN S g i sini:\/l—n—zl
di ncosr di n2 —sin?i (k+D° -1
, P 2 - .. n2 _1 . dD 20 N < A ,
Do d6 véi goc i thoa man sini =, [1-———— thi — doi dau tir &m sang duong, géc
(k+D)° -1 di

lech D dat cuc tiéu. ,
Chum sang mat trdi chiéu dén cac giot nuéc mua la cac chum sang trang song song.
Sau khi phan xa mét lan trong giot nudc, céc tia sang 16 ra khai giot nudc theo cac phuang khac



nhau, chi co c4c tia léch goc nhd nhat mai ra khai giot nudc gan nhu song song, dén mat va gay
ra cam giac manh nhat. Cac tia con lai tan xa theo moi phuang.
Chiét sut clia nudc d6i vai tia do lan = 1,33 nén:

2 _ 2 _
sini= [1--— "1 :\/1— 133 71 086241 =596° ; sinr=0,6484
(k+1)2 -1 3
r=404° .D, =180 +2i —4r =138
Do d6 ta thay cau vong c6 dang cung tron dugc nhin dudi goc c6 do lon la
180° —138 = 42°véi dudng thang ndi tir mt ngudi quan sét t6i tam cau vong.

GIUP BAN TY ON THI PAI HOC
SONG CO VA BAI TAP SONG CO
Tran Ngoc Hoi
(DH Bach Khoa, Ha Noi)

Song ca 1a hién tugng thuong gap trong thuc té va la mét chuong quan trong trong Vat Iy 16p 12.
Pé gitip cac ban hoc t6t phan nay xin cung cip mot s kién thirc co ban va cac dang bai tap
clia song co.
A. M6t s6 khai niém va cong thic.
1. Phuong trinh truyén séng: la phuong trinh dao dong clia mét phan tir vat chat khi co
song truyén tdi.

Gia sir 1y diém S nao do lam géc, tai S phuong trinh c6 dang: ug = Asinat , trong d6 ug

|a li d0 dao dong, A la bién do dao dong tai S. Gia sir song lan truyén tir trai sang phai (H.1)
thi tai diém M trén phuong truyén song va & phia trudc S, phuang trinh dao dong la:

Uy, = Asin(ax +@j
A

Y

M S N
H.1

Con tai diém N & phia sau S, phuong trinh dao dong la:

Uy = Asin(wt —@j
A

0 day gia thiét khoang cach d khong 16n dé c thé xem bién do A khong suy gidm khi
truyén song.

2. Phan biét van tdc truyén séng (v) va van toc dao dong cla phan ti vat chat (V)

a. Vén téc truyén song 1a van toc truyén pha dao dong (n6 la khodng cach ma sau mot giay
song lan truyén duoc). Van téc nay phu thudc vao ban chat méi trudng, né ciing phu thudc
vao nhiét d. Tuy nhién, n6 khong phu thudc vao tan sé clia nguén song. Cong thirc lién hé

gitav,A, Tvafla: v=$:)\f

b. Van toc dao déng clia phan ti vat chat khi song truyén tdi:




V= % = Awcos(t)

Van t6c nay co gia tri cuc dai khi phan tir vat chat qua vi tri can bang: V. = Aw

Va d6 16n clia gia t6c cyc dai: a, = W’A
3. Giao thoa hai séng két hop.
= Diéu kien dé€ co giao thoa song la phai c6 hai séng két hop va dao dong cung
phuong. Hai song két hop 1a hai song ¢ cling chu ky (tan s6) va co higu pha tai
mbi diém khong phu thudc thai gian.
»  Thudng I6p 12 ta chi xét hai ngudn dong bo:

Ug =Ug = Asinat.
Phuong trinh dao dong tai diém M khi c6 song truyén t6i la:
uM = ulM + UZM

= Asin(ai - Zlflj + Asin(ai - 27/?2]

= 2A00{Mj E'l;in(ax —Mj
A A

= Tai diém co cuc dai giao thoa: CO{MJ =+,

suyra: d, —d, =kA
= Tai diém co cuc tiéu giao thoa CO{MJ =0

suyrad,—-d, = (2k+DA

4.86ng dimg la song co nhirng diém nat va bung 6 dinh trong khong gian, no 1a két qua clia
su giao thoa clia song t6i va song phan xa trén cung mét phuong. Cé hai dang thudng ducc
nghién clu.

al. Song dimg trén mot day cang, manh, mot dau (A) dao dong, mot dau (B) cd dinh. Diéu kién

c6 song dirng la chiéu dai clia day | = n% n=123...

n goi la sG “b6 song”, & day gia thiét hai dau A, B la cac nat song.

OO0

b/. Song dirng trén mot sgi day manh, dau A dao dong; dau E tu do. Diéu kién song dimng la:
_@n+n)

n=0212..
= Khoang cach gitra hai ndt (hodc hai bung) lién tiép la:
i=as2=tyr=1Y
2 2f

Thong qua cong thirc nay ta tim dugc A, v, T, f



B.M6t s6 dang bai tap thudng gap

1. V&i mét ngudn séng: thudng phdi tim v,A, T va viét phuang trinh song.

Vi du (PHQG HCM 2001). Mét déy dan hoi rét dai c6 dau A dao dong vai tan s6 f va theo
phurong vuéng goc vai soi ddy. Bién do dao dong la 4 cm, vén tdc truyén song trén day la
4m/s. Xét mét diém M trén ddy cach A 28 cm, ta thdy M luén dao dong léch pha véi A mot
goc Ap = (2k+D)n/2 voi k =0,£1,£2...

a/ Tinh A, biét tén s6 f co gid tri trong khoang tir 22 Hz dén 26 Hz.

b/ Viét phuong trinh dao déng tai diém M, bigt phuong trinh dao dong tai A Ia:
u, =4sinat(cm)

Giai:
al Tinh X: Ta c6 A =? = (2k +1)g
2d 1 _2df 1
siyrak=—-=-=—""-=
A2 v 2

Véi f =22Hz thi k = 258; v6i f = 26Hz thi k = 314. Do k Ia s6 nguyén suy ra k = 3.
Tu day tinh dugc A =16cm.

b/ Viét phurong trinh dao déng cé dang: u,, = 4sin(wt —?j . Taco:

w=21f = ZH% = 501t rad/sva % = 3577,

Suyra u, = 4sin(50nt - 3,577) =4sin(607t + 71/2)cm

2. Giao thoa (véi hai nqudn két hop)

Cac dé thi thuong yéu cau:

- Viét phuang trinh song tai diém M nao do6 c6 hai song truyén tdi.

- Tim s6 diém nat va bung trén phuong néi 2 ngudn sang. i

- Tim nhimng diém cung pha, ngugc pha véi mot diém dac biét nao do, chang han diém

ngudn, hodc trung diém gitra hai nguén.

VD.(DH Kién tric 2001)
Hai nguén két hgp S, S, cach nhau 50 mm, dao dong theo phuong trinh
u = asin2007t(mm) trén cung mat thoang cla thuy ngén, coi bién do khéng déi. Xét mot
phia duong trung truc cla SS, ta thdy vén bac k di qua diém M c6 hiéu s6
MS, —-MS,=12mm va vdn bic k+3 (cung loai voi k) di qua M c6
M'S,-M'S, = 36mm.
a) Tim A va vén toc truyén séng trén mat thuy ngén. VAn béc k & curc dai hay curc tiéu.




b)Xéc dinh s6 cuc dai trén ducong néi S;S, va v tri clia chuing.

¢)Diém gan nhét dao dong cung pha vai nguén trén duong trung truc cda S;S, cach nguén S,
bao nhiéu?

Giai:

1.Taco: Ad =d, —d, =12mm=kA (1)

Ad'=d, —d; =36mm=(k+3)4 (2)

Suyra A =8mmvachuky T =2—£ = 001s.

A x A A 8007

Van toc truyén sobng v =— =
T 001

Thay A vao (1) hoac (2), tim dugc k = 1,5; k 1a s8 ban nguyén nén van bac k la cuc tiéu giao
thoa.
2. Goi M la diém dao dong cuc dai trén duong S;S,, cach S;mot doan d, va cach S, mot
doan d, . Ta co:
d,-d, =K/
d +d,=a (=§S)

(m/s)=08m/s.

suyrad, =9+ Matknac 0<d, <a o ~2<k<?
2 2 A A
Thay s6 ta duoc: — 625< k < 625. Do k la s6 nguyén, vay k = 0,+1...+6. Vay c6 13 diém
dao dong cuc dai va cac diém nay c6 toa do la: d, = 25+ 4k(mm).
3. Dao dong téng hop tai mot diém M bat ky c6 phuong trinh 1a:

Uy, = 2acos@sin(ax —WJ
Do léch pha gitta M va cac nguén la Ag = M . Dé cung pha thi Ag = 2k, tr do

suyra d, +d, = 2k4.
Phuang trinh trén chiing t6 rang diém M nam trén ho dudng elip co hai tiéu diém la S, .S, .
Theo bai ra diém M nam trén duong trung tryc nén d, = d,, suyra d =k1.

Matkhac d, +d, = S;S,, nén d, 2% =25mm

Tur c4e cong thire d; = kA = 25mm, ta cd k = 275 =3125. Do k la s nguyén nén k = 4va

Kin =4

Vay diém M nam trén dudng trung tryc gan véi cac ngudn nhéat, dao dong cung pha véi cac
ngudn nay, & cach nguon S mot khoang la: d,,.. =k...A =48 =32mm.

3. S6ng dirng. Thong qua song dimg ta co thé tim duoc V, A, f va chiéu dai cla day.

Vi du 1(DH Ngoai Thuang HN 2000)

M¢ét song dung trén mdt soi déy co dang

u = asin(px) cosat(cm) (1)

trong dé u a li do dao dong tai thoi diém t clia mot phén tir trén ddy ma vi tri can bang clia no
cach géc toa do O mét khoang x (x do bdng mét, t do bang gidy).

Cho biét burde song A = 0,4m; tan s6 song f =50Hz va bién do dao dong clia mot phan tir
M cach mét nut séng 5ecm ¢d gia tri la Smm.,

1. X&c dinh a, b trong cong thure (1)

2. Tinh vén téc truyén song trén day




3. Tinh i d6 u ctia mét phan tir N cach O mét khodng ON = 50cm tai thoi diém t = 025s
4. Tinh vén téc dao déng ctia phan tir N néi & cau trén & thoi diém t = 025s.

Giai:

1. Bién do dao dong A = &lsin(bx)|

Tai g6c toa d6 O: x =0 nén A=0, g6c O la mét nit. Tai nhimg diém natthi A=0 suy ra

sin(ox) = 0,bx = k72 hay vi tri dm nut x, = k—;(k =012,..).

Khoang cach hai ndt lien tiép i = x,,, — X, =% =A/2,suyra b= % = ? =5m(m™)

Tai diém M bién d6 dao dong la A, = alsin(ox)|

= 5(mm) = alsinG77[D05) = a = M =5/2mm
sinrm/ 4

2. Van tdc truyén song trén day:

v=Af =04[50=20m/s

3. Bidu thitc clia u = 5v/2 sin(GTx) cos00mt)mm.

Tai diém N cach O 50cm va & thoi diém t = 025s thi

U =52 5sinG705) cos@007[025) = -5v/2mm

4. Van toc dao dong V = % = —5\/5(100r[)sin05nx)sin(100nt)mm. Tai diém N noi trén va

dt=025s,taco:

V = -52(100m) sin(25m) sin(25m) = 0.

Vidu 2. MGt sgi ddy AB treo lo ling, dau A gan vao 4m thoa dao dong voi f =100Hz, dau B
tu do. Vian téc truyén séng trén déy v = 4m/s.

1. Chiéu dai ctia day la 80 cm. Trén ddy co song dimng khong?

2. Chiéu dai clia déy la 21 cm . Trén day c6 song dung khong? Néu cé, tinh s6 bung va s nut
song.

3. Chiéu dai clia ddy la 21 cm. HGi tan s6 f bang bao nhiéu dé trén day co 8 bung song.

4. Tan s6 van la 100 Hz. Mudn trén déy c6 8 bung séng thi chiéu dai clia day bang bao nhiéu?
Giai:

1. Diéu kién c6 song dimg | = (2n +1)% VG A :fX = 4cm. Khi | =80cm thi 2n+1=380.

Vi n khong thod man diéu kién la s6 nguyén, nén trén day khong c6 song dimng.
2. Khi | =21cm thi n =10 (1a s6 nguyén). Vay thod man diéu kién c6 song dimng. Trén day co:
11 bung va 11 nut (k€ ca diém A).
3. D& chi ¢6 8 bung song thi n =7, budc séng A la:
2lcm = (2E7+1)A BV 714Hz
4 4f
4.Khi f =100Hz thi A van la 4 cm. Tir diéu kién ton tai song dung, ta co:

| = (2n+1)%= (2U+1)G3(cm) ~150m.

TIENG ANH VAT LY

Problem: A radio receiver is set up on the mast in the middle of a calm lake to track the
radio signal from a satellite orbiting the Earth. As the satellite rises above the horizon,
the intensity of the signal varies periodically. The intensity of the signal is at a

maximum when the satellite is &, =3° above the horizon and then again at &, =6°



above the horizon. What is the wavelength /A of the satellite signal? The receiver is h =
4.0m above the lake surface.

h

Solution: Distance from reflection point to top of mast = D, = —— zg (for small

sin@

angles). Corresponding distance on direct path from source to receiver: D, = D, sina .

But a=(n-n/2-26), so D, =D, cos280 = g (1-26?) (for small angles). The path

difference is then D, — D, = 2h6.

-

g
4"/
/"‘T

2
"l‘ “*‘1@",_““?; L

As the satellite rises from 3 to 6 degrees above the horizon, that path difference changes
by one wavelength, so A = 2h(6-3)(72/180) = 042m.

TU méi:

radio - séng v tuyén, soéng radio

receiver - may thu

in the middle - & gitta

signal - tin hiéu (radlio signal- tin hiéu vo tuyén)
mast - coc, cot buém

(to) orbit - quay quanh (orbiting the Earth - quay quanh Trai Dat)
satellite - vé tinh

intensity - cuéng do

(to) vary - bién thién

periodically - (mét cach) tuan hoan; (period- chu ky)
maximum - cuc dai

horizon - duéng chan trai

wavelength - budc séng

surface - mat, bé mat

distance - khoang cach

reflection - phan xa (reflection point- diém phan xa)
corresponding - tuong ung

path - duéng di

source - ngudn

angle - géc (small angle - géc nho)

degree - d6 (géc)

difference - hiéu (path difference - hiéu dudng di).

€N VOI VAT LY HIEN DAl



Tinh do6i xiing cua cac dinh luat vat ly
Richard Feynman

Da6i v6i con nguoi ¢6 1€ su doi xiing cé stic hap dan rat dac biét. Ching ta thich nhin
nhing biéu hién doi xing trong tu nhién , nhin cdc hanh tinh va Mat Trdi ¢6 dang hinh
cdu doi xtiing mot cach 1y tudng, nhin cac tinh thé d6i xdng, nhin céc hoa tuyét va ca
nhitng bong hoa gan nhu doi xding. Song bay gid toi mudn néi khong phai vé su doi
xung cua cdc vat ma vé tinh doi xing cua chinh cdc dinh luat vat 1y. Thé nao 1a mot vat
doi xdng, diéu d6 dé hiéu; nhung mot dinh luat vat 1y c6 thé 1a doi xing chiang? Ro
rang la khong, nhung cdc nha vat ly lai rat ty man la ho da 14y nhitng tir rat thong
thudong dé chi nhitng khai niém hoan toan khdc. Trong trudng hop clia ching ta, mot
vai tinh chét clia cdc dinh luat vat 1y biéu hién rat giong v6i nhitng tinh chat ciia mot s6
vat doi xiing do d6 ho néi téi tinh doi xing cta cdc dinh luat vat ly. Chinh diéu dé
ching ta muon noi téi & day.

Doi xting 1a gi? Hay nhin vao ngudi toi, ban s€ thdy nira bén trai nguoi toi doi xing véi
nira bén phai, it nhat 1a & hinh dang bé ngoai. Mot lo hoa ciing ¢6 tinh doi xiing ding
nhu vay, hoac chi hoi khdc mot chdt. Tat ca diéu d6 c6 nghia 1a th€ nao? Than hinh cua
toi doi xitng c6 nghia 12 néu chuyén mot nira ngudi bén trdi sang bén phai va nguoc lai,
tic d6i chd hai nlta ngudi cho nhau, thi ban s& thdy toi giong hét nhu truée. Hinh
vuong c6 mot dang doi xing dic biét: Quay né di 90° thi né lai giong nguyén nhu cil.
Nha todn hoc ndi tiéng Hermann Weyl da dé nghi mot dinh nghia rat hoan hdo vé tinh
doi xiing, theo dinh nghia ndy mot vat dugc goi 12 doi xiing néu nhu sau khi bién doi
n6 nhu thé€ nao d6 thi ta lai dugc két qua giong nhu ban dau. Ta ndi vé tinh d6i xing
cta cac dinh luat vat 1y chinh véi y nghia nhu vay. Trong truong hop ching ta can chd
y ring c6 thé bién déi cdc dinh luat vat 1y hodc cdc cach biéu dién ciia chiing thé nao
tuy y nhung khong duoc lam anh hudng t6i cac quan hé ctia chiing. Trong bai giang
nay, ching ta dé cap t6i tinh chat d6 cua cac dinh luat vat Iy.

Thi du don gian nhat vé loai doi xting nhu vay - va ban s& hiéu ngay ring né hoan toan
khong phai 1a d6i xting bén phai v6i bén trdi - ¢6 thé chon sy d6i xing vé6i su dich
chuyén khong gian. Noi dung né nhu sau. Néu ta lip mot mdy bat ky va ding né dé
tién hanh mot thi nghiém nao do, va sau dem lip ciing diing cdi m4y nhu thé, dé lam
mot thi nghiém ding nhu thé, véi ddi tugng nghién ciu ding nhu cii, nhung & mot chd
khdc, khong phai & day nita ma & ché kia, nghia la chi don gian chuyén thi nghiém cta
ching ta t6i mot diém khac clia khong gian, thi diéu xay ra theo thoi gian cla hai thi
nghiém hoan toan nhu nhau. Di nhién khong nén hi€éu mot cdch qud don gian diéu
khang dinh d6. Néu toi dung & day, tai chd toi dang ngdi nay, mot thiét bi nao do, va
sau do c6 ging chuyén né di 6 m vé bén trdi, thi né s& chui vao tudng va kéo theo bao
nhiéu hau qud. Vi thé, néi t6i doi xing doi véi cdc phép dich chuyén khong gian ta
phai ké t6i tat ca nhiing gi anh hudng t6i thi nghiém va chuyén tét ca nhitng cai dé di
cung v6i thiét bi. Thi du, ta hay 14y mot hé con lic ndo d6é va thir chuyén né di 20
nghin dam vé bén phai. R6 rang 1a né sé hoat dong khong diing nhu trude duoc, boi vi
con lic cén t6i luc hit ctia Qua Dat. Nhung tudng tuong néu ta dich chuyén ca hanh
tinh ctia chdng ta cting vdi thiét bi, thi hé sé hoat dong y nhu truéc. Véan dé 1a nhu vay:
can phai dich chuyén cling mot ldc tit ca nhitng gi 4nh hudng - du 12 rat it - t6i thi
nghiém. Quy tic 4y thay nhu 1a v6 van. That vay, ¢6 thé di chuyén mot cach don gidn
thi€t bi thi nghiém, va né néu khong hoat dong thi bao ring chiing ta chuyén t6i chua
day du tat ca, - nhu thé thi trong truong hop nao anh ciing ding. Nhung thuc ra khong
phai nhu vay, bdi vi khong nhat thiét rang ching ta da ding. Tinh chat hay nhat cua tu
nhién chinh 13 & chd bao gid cling c6 thé chuyén mot s vat liéu du dé cho thiét bi hoat
dong giong nhu trude. Va diéu d6 khong phai 1a nhiing 106i 1€ trong rong.

Toi muon chitng minh bang mot thi du ring diéu khang dinh d6 diing. Pé minh hoa, ta
hiy 14y dinh luat van vat hdp dan, né khang dinh ring luc tuong tdc clia hai vat ti 1&
nghich véi binh phuong khoang céch gitta chiing. Chiing ta nhac lai rang dudi tac dung



cta luc, van t6c cua vat bién thién theo hudng cua luc dy. Bay gio ta hay 1dy hai vat,
chang han nhu mot hanh tinh quay quanh Mat Trdi va chuyén ca cap téi mot ving
khdc ctia Vi tru. Khodng cdch giita chiing di nhién 1a khong thay déi va do d6 luc
tuong tdc gitta ching ciing khong thay déi. Ngoai ra, trong tinh huéng mdi, van t6c
chuyén dong ciing nhu ti 1¢ c4c do bién thién x4y ra van gilt nguyén, va trong hé nay
tdt cA déu x4y ra hoan toan giong nhu trong hé kia. Trong dinh luat van vat hdp din
dung khai niém “khoang cach giita hai vat” chi khong dung khoang cach nao dé tdi
tam clia Vi tru; diéu d6 cling cho thay ring dinh luat d6 thira nhan nhitng su chuyén
dich trong khong gian.

D6 1a ndi dung cua mot trong cac tinh doi xing ctia cac dinh luat vat 1y - tinh doi xting
doi vé6i su chuyén dich trong khong gian. Mot tinh doi xing khac khong kém phén
quan trong c6 lién quan t6i su kién: C4c dinh luat vat ly khong thay déi khi dich
chuyén thoi gian. Ta hidy phong mot hanh tinh quanh Mat Troi, theo mot hudng xéc
dinh. Va gia st ta ¢6 thé phong né mot 1an nita sau hai gio hodc hai nam sau, va trong
lan thit hai nay, cdch phéng tir diém xudt phat cling nhu vi tri tuong doi ctia hanh tinh
va Mat Troi lc bat dau phéng, hoan toan giong nhu 1an trudc. Biy gid, tat ca s& xady ra
hoan toan ding nhu trong 14n phéng trudc, bdi vi dinh luat van vat hap dan néi vé van
toc va khong dau dung tGi khai niém thoi gian tuyét d6i ma ta phai bat dau do tir mot
thoi diém x4c dinh nao d6 cua thoi gian tuyét d6i Ay. Thuc 1ong ma néi, chinh trong thi
du cu thé ndy, ching ta ciing khong tin 1am nhitng khiang dinh cu thé cla ching ta 1a
ding. Trude day, khi n6i vé cdc dinh luat hap dan, ching ta da ¢6 nhan xét vé kha nang
bién thién cua céc luc hap dan theo thoi gian. Va di€éu d6 c¢6 nghia 1a gia thiét vé tinh
doi xing clia cdc dinh luat vat 1y doi vé6i su dich chuyén trong thoi gian 1a khong ding.
That vay, néu sau mot ti nam héang s6 hip dan bé hon bay gid, ma khang dinh rang khi
dy chuyén dong ciia hanh tinh va Mat Troi thi nghiém ciia chiing ta cling hoan toan
giong nhu hién nay, thi s€ khong ding. Nhung trong chiing muc chiing ta biét ngay
nay (& day toi ndi cac dinh luat vat 1y duéi dang hién nay chuing ta da biét - mac du toi
khong phii nhan kha niang c6 thé trinh bay ching theo quan diém ngay mai), thi su
dich chuyén thoi gian khong ¢6 mot ¥ nghia nao ca.

Trong mot pham vi khdc, ching ta biét 1a su that khong phai thé. Diéu dé chi ding doi
v6i cdc dinh luat vat 1y. Nhung céc su kién (ma ching c6 thé rat xa la v6i nhitng dinh
luat chiing ta biét) néi Ién ring hién nay Vi tru khong ngiing nd ra. Ngudi ta c6 thé
béo, & day ching ta cling phai néu lai cic diéu kién “dia 1y” - nhu trong trudng hop cac
dich chuyén khong gian, nghia 12 ta phai chuyén doi tat ca nhitng cai khdc chit khong
riéng gi thiét bi. Véi y nghia nhu vay, c6 thé khang dinh ring, d6i véi su dich chuyén
thoi gian cling phai c6 mot quy tic tuong tu va chiing ta phai chuyén doi trong thoi
gian ca qua trinh nd ra cua Vi tru cung véi tat ca nhitng cai con lai. Nhung ching ta
khong thé c6 mot tdc dong ndo t6i qué trinh d6; ngay cd bing phuong phdp thuc
nghiém, ching ta ciing khong thé nao c¢6 dugc mot hinh anh nao vé né. Do dé, chiing
ta khong thé c6 ¥y kién gi vé van dé do, bdi vi ta dang néi t6i khoa hoc chinh x4c. N6i
mot cach don gian, van dé 1a céc diéu kién ton tai chia Vi tru hinh nhu bién déi theo
thoi gian va cac thién ha khong nging di ra xa nhau; né€u theo mot cau chuyén khoa
hoc hoang dudng nao d6, ban bing tinh day vao mot thoi di€ém twong lai chua biét, thi
bay gio, do khoang cich trung binh gifta cdc thién ha, ban s& c6 thé biét khoang thoi
gian da troi qua d6. Diéu d6 c6 nghia riang thoi gian troi di thi Vi tru sé€ khong nhu
ching ta thiy no bay gio nita.

Nhung ngay nay nguoi ta thoa thuan véi nhau phai vach mot duong ranh giéi mot bén
1a cac dinh luat vat ly, ching cho biét chuyén dong s& nhu thé nao néu né bat dau bing
nhiing su kién x4c dinh ndo d6, va mot bén khic 1 cic khang dinh Vil tru ching ta
sinh ra nhu thé nao, bdi vi vé diéu sau chiing ta dang biét rat it. Thudng ngudi ta cho
ring lich st thién thé hay 1a tinh nguyén hoc hoan toan khong phai nhu 1a cdc dinh luat
vat 1y. Su that néu ban hdi toi, su khac nhau & d6 nhu thé€ nao, thi ban sé dat toi vao
mot tinh huéng khé xir. Nét dic trung rd nhat ctia dinh luat vat 1y 12 tinh téng qudt cla
né, nhung néu & trén doi nay con toén tai mot cai gi téng quat hon nita, thi d6 12 su kién



di ra xa dan 14n nhau cta céc thién thé. Vi vay, t6i khong biét chinh x4c su khdc nhau
O dau. Néu thoa thuan vé6i nhau rang, khong cin quan tam t&i cdc qud trinh lién hé t6i
su phat sinh ctia Vi tru, ma chi 1y cac dinh luét vat ly thuc su ching ta da biét thi su
chuyén dich thoi gian khong ¢6 mot vai trd ndo ca.

Hay thém vai vi du vé tinh d6i xing ctua cac dinh luat. Mot tinh d6i xing nita, lién
quan t6i phép quay trong khong gian. Néu lam mot thi nghiém nao dé véi mot thiét bi
dat tai mot diém xac dinh, va sau d6 14y mot thiét bi khac giong hét nhu vay (c6 thé
dua t6i mot diém khac clia khong gian cho thoai mdi hon ) v quay né, thé nao dé tat
ca cdc truc cua n6é c6 mot huéng khac, thi thiét bi s& hoat dong hoan toan giong trudc.
Di nhién lic bay gio chung ta cling pha1 quay tat ca nhu’ng gi khac c6 anh huong t6i thi
nghiém. Néu thiét bi 12 c4i dong ho c6 ngay xua ma ching ta dem lat nim ngang, thi
con lac ctia nd vudng vao thanh hop. Nhung néu cuing véi dong hd quay ca Qua Dat
(Qua bt ciling luon ludn quay nhu thé'!), thi bay gio dong ho s€ chay nhu cii.

Su biéu dién todn hoc ctia phép quay khong gian rat 1y thi. DE biéu dién mot qud trinh
nao dé x4y ra nhu thé nao, chiing ta s& dung nhiing s6, chi vi tri chd dang xét. Cac s6
Ay goi 1a toa do clia diém, va c6 lic ching ta phdi 14y ba s6: chiing cho biét diém & cao
bao nhiéu trén mot mat phing ndo dé, né & xa bao nhiéu vé phia truéc hodc phia sau
(n€u s6 1a am) va né & cach bao nhiéu vé bén phai hodc vé bén trdi chiing ta. V€ mat
todn hoc, su quay trong khong gian duoc biéu dién nhu sau. Néu toi chi vi tr clia mot
diém nao d6 (hinh v&) bing cic toa do x va y, vA mot ngudi nao khic quay mat sang
mot bén cho biét toa do clia diém 4y 1a X' va y' theo céch nhin clia ho, thi c6 thé thdy
o rang rang toa do x cua toi 1a mot “hén hgp” hai toa do ngudi quan sat kia da tinh.
Cong thitc bién d6i cho thdy méi mot toa do x va y bién thanh mot hén hop hai toa do
X vay'.

a) Vi tri diém P d6i véi t6i duoc duoc dac trung béi hai s6 x va y; so x chi diém
P & phia tru6c mit t6i xa bao nhiéu va s6 y chi né cich téi vé bén trdi bao
nhiéu.

b) Vi trf cling clia diém P ay dugc dac trung bdi hai s6 khac, X' va Y', néu toi
van diing 6 cho cii nhung quay ngudi sang mot bén.

Day cdc dinh luat clia tu nhién phéi thé nao dé tron 1an céc toa do theo cdch nhu vay va
dua céc biéu thitc c6 duge vao cdc phuong trinh, thi cdc phuong trinh ndy sé& giit
nguyén dang ctia né. Biéu hién toan hoc cua tinh doi xting da néu 12 nhu thé. Ban viét
cac phuong trinh v6i nhitng ki hiéu xac dinh, sau d6 tim phuong phép thay cac ki hiéu
x va y bang cdc ki hiéu méi, x' va y', méi mot ki hiéu méi lién hé véi hai ki hiéu cii x
va y bang mot cong thiic xdc dinh, sau khi thay thé€ nhu vay thi cac phuong trinh méi s&
c6 dang hoan toan giéng nhu cii, chi khdc 1a & chd x va y bay gid ¢6 thém dau phdy.
Suy cho dén cuing thi diéu d6 c¢6 nghia 1a ngudi quan sat kia s& nhin thdy trong may cta
ho hoan toan ding nhitng gi ma t6i nhin thay trong may ctia minh, mac du n6 da quay.

Toi xin din thém mot thi du rat 1y thd vé dinh luat doi xting. N6 lién quan t6i chuyén
dong déu theo dudng thang. Ngudi ta cho ring cic dinh luat vat 1y khong thay déi
trong chuyén dong thang déu. Khang dinh d6 c6 tén 12 nguyén ly twong doi. Ta hay lay
mot con tau vi tru, trong d6 ¢6 mot cai mdy nao d6 cé mot chic nang nhat dinh, va lay



mot cai may khac hoan toan giong nhu vay nhung dat & day, & mat dat. Bay gio néu
con tau chuyén dong véi van toc khong déi thi ngudi quan sit trong con tau theo doi
hoat dong ciia mdy s€ khong thdy ¢6 may may gi khéc so v6i nhiing diéu toi thay trong
mdy diing yén cia minh & mat dat. Di nhién néu ngudi quan sdt chuyén dong ma nhin
qua ctta s6 hodc qua mot chuéng ngai vat ndo d6, thi day lai 12 mot van dé khéc. Ngoai
ra, khi ho chuyén dong véi van toc khong ddi theo dudng thang, ho sé thay cic dinh
luat vat 1y biéu hién hoan toan giong nhu t6i. Ma mot khi su viéc da nhu vay, thi toi
khong thé quyét dodn ai trong hai chiing toi 1a dang chuyén dong.

Tru6c khi di xa hon nifa, t6i muén nhdn manh ring trong tit ca cdc phép bién déi va
dinh luat doi xiing 4y, chiing ta khong ndi t6i su dich chuyén ctia toan b Vil tru. Trong
trudng hop dich chuyén thoi gian, néi t6i su dich chuyén nhu vay clia moi qud trinh
trong Vi tru thi c6 nghia 1a khong néi gi ca. Ciing giong nhu vay, khi néi rang: néu ta
c6 thé chuyén doi toan bo Vil tru clia ching ta t6i mot chd khac trong khong gian, thi
tit cA chang c6 gi thay déi, diéu khing dinh d6 khong mang mot noi dung hop 1y nao.
Diéu rat hay trong tat ca cic dinh luat y 1a: néu 18y mot cai may nao dd, dua né téi
mot chd khdc, kiém tra thiy céc diéu kién déu thuc hién dl va chuyén t6i chd d6 du s6
thi€t bi bo sung, thi nhu vay la ching ta da tich duoc mot phan ctia Vi try, dich
chuyén né so vé6i bo phan con lai, va diéu d6 khong anh hudng gi téi hién tuong quan
sat, tit ca déu nhu ci. Trong trudng hop ctia nguyén ly tuong doi, di€éu dé c6 nghia la
ai bay trong Vii tru theo dudng thang va vé6i van toc khong ddi déi vé6i vi trf trung binh
ctia Vil tru ching ta, nguoi a4y s€ khong nhan thdy mot dau hiéu nao ching to 1a minh
dang chuyén dong. Noéi céch khdc, cdc thi nghiém tién hanh bén trong vat chuyén
dong, loai trir viéc nhin qua cira s6, s&€ khong cho mot d4du hiéu nao dé két luan duoc
ching ta dang chuyén dong hay khong chuyén dong so véi tat ca céc vi sao nhin trong
toan bo ctia chiing.

Khang dinh d6 duoc Newton néu lén dau tién. Ta hay xét dinh luat van vat hap dan clia
ong. Ong khing dinh ring luc tuong tic giita cdc khoi luong ty 1& nghich véi binh
phuong khoang céch gitta chiing va moi luc gay ra mot bién thién van téc. Bay gio gia
st toi da dung duoc mot thuyét vé chuyén dong clia hanh tinh, quay quanh Mit Troi
ding yén, va to6i mudn néi ré diéu gi xay ra v4i hanh tinh, quay quanh Mat Troi dang
chuyén dong. Trong trudng hop sau, tit ca cic van t6c déu khac vé6i van tc quan st
thdy trong trudng hop truée: cin phai cong thém mot van téc khong ddi nao d6 vao
nhiing tri van téc cii. Nhung dinh luat clia ching ta chi chita khang dinh vé do bién
thién van toc; va vi vay trén thuc t€ luc tac dung 1én hanh tinh cia Mat Troi ding yén
ciing ding bang luc tic dung lén hanh tinh ctia Mat Troi chuyén dong, va, do d6 cac do
bién thién van toc¢ ctia hai hanh tinh 1a nhu nhau. Vi thé van téc phu thém trong truong
hgp sau van gilt nguyén gid tri ciia n6 ma khong chiu mot su bién thién nao. Két qua
cudi cling clia nhitng suy luan todn hoc 4y cho thdy riang, néu thém vao tit ca cdc vat
mot van téc khong déi, thi ching s& hoan toan tuan theo nhitng dinh luat nhu truée. Vi
vay nghién cttu Hé Mat troi va quy dao chuyén dong clia cdc hanh tinh quanh Mat
Troi, ching ta khong thé giai quyét dugc van dé Mat Troi ding yén hay né dang
chuyén dong d6i véi Vil tru chiing ta. Phit hop véi dinh luat Newton, mot chuyén dong
nhu vay ctia Mit Troi s& khong c6 énh hudng nao t6i chuyén dong clia cdc hanh tinh
xung quanh né. Vi thé Newton di thém: “chuyén dong tuong doi ciia cdc vat véi nhau
trong khong gian s€ gitt nguyén va khong phu thuoc vao diéu 1a khong gian ay ding
yén hay chuyén dong theo dudng thang véi van toc khong ddi so véi cic vi sao”.

(Ky sau ddng tiép)



