CAU LAC BO VAT LY & TUOI TRE TRANG 4

NHUNG THI NGHIEM VUI

Nam va Diing di thuyén trong mot cai hé va dang tim chd cau ca.
“Ché nay dep day.Cau tha neo di."Nam bao.

“Khong biét la khi t& tha xudng thi mirc nuéc dang 1én hay ha xu6ng”
“Theo t& cai neo chiém ch dudi day nén nudc dang 1én.”

“Nhung thuyén lai néi cao hon nén muc nudc sé ha xuéng.”

Con ban? Hay cho biét y kién clia minh.
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TRANH VUI KHOA HOC:
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Xew nio : cao Tom , gea tic lronp
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A fip
Nhiéu Luc oua gidi var Ly Lai dem dén nhing
han ché rO rRANG

GIAI PAP PO VUI KY TRUGC — THUYEN DI NGUOC GIO
Nguai ta diéu chinh hai chiéc budm sao cho hudng clia chiing nam gita phuong clia gié théi va
song thuyén.Theo phuong trinh lién tuc, gié dugc tang téc trong hanh lang hep gilta hai buom.



Theo dinh luat Bernoulli, &p suat bén ngoai hanh lang hep sé I6n hon han ap suét bén trong, thém
vao do dién tich clia canh budm to I6n hon clia canh buém nhd, diéu nay dan dén luc cla gio
huéng ra phia truéc. Do d6, sé& xuat hién mot luc ddy F gio nhu trén hinh. Luc tdhg hop clia luc day
clia gi6 va luc ép clia nudc vudng goc véi thanh clia thuyén sé co huéng vé phia trudc.

Lue ndy va lue can cia nude sé tao ra mét lue diy thuyén di nguoc gid.

apr / e cua nuoe e o
huong gio

dung lén

- thuyén

lue day cua gio

cdanh buom to va

cinh buém nho
Cau lac bo Vat ly va Tudi tré xin chic mifng va tang qua nhimg ban sau da gl dén toa soan
|6i gidi dung va sém nhat:
Pham Viét Burc 16p 12 A Ly THPT chuyén trudng DHKHTN- DHQGHN ; Tran Thy Hai Véan khoa
Kinh t€ D6i ngoai DH Ngoai Thuang (cuyu hoc sinh chuyén Toan, THPT NK Tran Pha Hai Phong),
Tréan Van Tra \6p 10A2 THPT Tréan Pha, Nguyén Th Thu Ha I6p 10 Ly 1 THPT Ha Noi-Amsterdam,
Lé Thy Lan Hurong |6p 12A Chuyén Ly, Thé Purc Bach 12 t6 9 Giap Luc Ha Néi, Ng6 Tri Hung 11A
THPT Quynh Hop |, Nghé An.

NHUNG CON SO AN TUONG

0, 0000000001 Kelvin (0,1 nK)

la nhiét d6 th&p nhat ma con nguoi da dat dugc. Thi nghiém dugc thuc hién tai phong thi nghiém
nhiét do thap cla dai hoc Helsinki, nam 2000 . D6 la nhiét do clia mot mau kim loai rodi dugc lam
lanh. KY luc cii 1a 0.28 nK lap nam 1993, cling dugc thuc hién & day.

PAP AN CAU HOI TRAC NGHIEM

TRUNG HOC CO S&

TNCS1/13. Dép én A vi dong nd vi nhiét nhiéu hon so vdi sat.

TNSC2/13. Ddp an C. Do thuy ngan gidn nd vi nhiét it nhat, rugu gidn nd vi nhiét nhiéu
nhat nén khi lam lanh t6i cling nhiét do thi thé tich thuy ngan 16n nhat, thé tich ruou nho
nhat. (Trong bai ra xin sira lai cau C: “thé tich ruou nho nhat”).

TNSC3/13. Pip 4n A. Do dac diém clia nudc tir 0°C dén 4°C 1a khi nhiét do giam thi
thé tich tang; mat khac khi gidm t6i cling nhiét do thi nuéc & 50°C giam nhiéu hon so véi
nuéc & 20°C . (Tir 4°C trd 1én, nude & nhiét do cang cao thi do gidn nd cang 16n khi tang
cung nhiét do).

TNSC4/13. Bap 4n A vi thé tich khi trong phong bing thé tich clia phong 13 khong ddi.
Khi nhiét do tang, mot lugng khi thoat ra ngoai do gian no.



TNSC5/13. Ddp an B. Khi nhiét do tang thi bang kép luon bi cong vé phia thanh kim loai
gidn no it hon, & day 1a dong.

Cdc ban cé ddp dan ding: Nguyén Vin Dinh 121, THPT Giao Thuy, Nam Pinh; Ddng
Minh Hoang 10A3 THPT Chuyén Phan Boi Chau, Nghé An; Nguyén Ngoc Anh TA2,
THCS Cim Thanh, Cidm Pha, Quang Ninh; Lé Diic Anh 9C, THCS Tran Phud, Nong Cong,
Thanh Hoa; Tran Thi Kim Oanh 7A, THCS Nghuyét Dic, Yén Lac, Mai Thi Yén 8B,
THCS Béc Binh, Lap Thach, Vinh Phiic;

TRUNG HOC PHO THONG

TN1/13. Dap én A) hoac C)
Goi y: Gia toc biang dao ham bac hai cia x theo thoi gian.

TN2/13. Dép 4n B)

TN3/13. Dép 4n A)
Goi y: Phan day xich nim ngoai mat ban dai nhit ma day chua roi khoi ban dat
duogc khi trong lugng cuia phan d6 bang do 16n luc ma sét tdc dung vao day.

TN4/13. Dap 4n C)

. ) 1
Theo bai ra p=Fv= const .Do d6 ma.at=const hay a’t =const; = al0——. T dé6:
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TN5/13. Dép 4n C)

Cac ban ¢6 dap an ding: Nguyén Hitu Piic, Duong Trung Hiéu 12B 1y THPT NK Ngo6 Si Lién
Bic Giang; Bui Thai Ludn 111y, Nguyén Hitu Nhdn 121y THPT chuyén Lé Qui Don Binh
Pinh;Trdn Thuy Diém 16p 12y DPHCT Can Tho; Nguyén Lé HIéu, Dinh Vin Tudn 16p 12A2
THPT chuyén Lé Quy Don, thanh phé Pa Nang; Ho Thanh Phuong 12C4, THPT Hung Vuong,
Gia Lai;Nguyén Tién Hang 11chuyén ly; Pham Viét Ditc 12D chuyén ly THPT DHKH TN -
DHQG Ha Noi;Lé Quoc Anh 111y, Ngé Thi Thu Hang 121y THPT chuyén Ha Tinh; Nguyén Vin
Dinh L6p 12 THPT Giao Thuy A Nam BDinh;Trdan Xudn Truong 16p K441y, Pham Thi Thu Trang
111y THPT chuyén Luong Van Tuy Ninh Binh; Vo K3 16p A3 K33 THPT Phan Boi Chau Nghé
An; Hoang Minh Tam Lép 11 THPT chuyén Nguyén Binh Khiém Quang Nam; Ddng Phuong
Thuy THPT chuyén Thai Binh; Pao Lé Giang,Vii Van Tudn,Chu Tudn Anh, Ngo Thu Ha 111y
THPT chuyén Thai Nguyén, Thai Nguyén; Nguyén Duy Hoi 16p 10A3, Vii Ngoc Quang 11A3,
Hoang Manh Hadi, 16p 12A3 truong THPT chuyén Vinh Phic, Vinh Phi;

PE€ RA KY NAY
TRUNG HOC cO S&

CS1/16. Mot qua ciu truot thang déu trén san xe dai L v6i van téc V so v6i xe. Sau va
cham véi thanh xe qua cau bat trd lai theo phuong cii, v6i do 16n van toc¢ nhu trude. Xe
chuyén dong thing déu véi van toc V so v6i mat dat (xem hinh vé).

L
QO=>v -V

O] O]
7 7

a) Xac dinh van toc clia qua cau doi voi dat



b) V& do thi bi€u dién su phu thuoc ctia do dich chuyén clia qué ciu so véi dat theo
thoi gian chuyén dong. Xét ba trusng hop v=V /2 v=V vav=2/.
CS2/16. Mdy bom hiit c6 thé hiit nuéc & 0°C 1én do cao 10m. Do cao niy c6 thay déi
khong khi mdy bom hit nuéc néng 90°C . Cong sudt cia mdy bom khong déi.
CS3/16. Mot ampeké ¢6 dién trd khac khong mac n6i ti€p véi mot von k€ ¢6 dién trd hitu
han, tit cd duoc mic v6i nguon dién c6 hiéu dién thé khong ddi. Néu mac dién trd
R=5000Q2 song song v4i ampe k& thi ampe k€ chi |, =6mA. Néu méc dién tr6 R song
song v6i von k€ thi ampe k& chi |, =10mA, khi d6 von k€& chi bao nhiéu?
CS4/16. Su phu thuoc cua do phéng dai anh K vao khoang cédch b gitta thau kinh va man
khi man c¢6 anh r6 nét, bang thuc nghiém thu dugc két qua nhu hinh vé&. Xdc dinh tiéu cu
9 . s o 2 2. . s N 1 1 1 2,0 N 9 . s
cua thau kinh. Cho biét cong thitc thau kinh la T = q + T vGi f 1a tiéu cu cua thau kinh,

d va d’ 1a khoang cach tir vat va anh téi thau kinh. D6 phéng dai ctia anh duoc xac dinh

boi cong thic: k = P trong d6 h’ va h 1a d6 cao ctia anh va ctia vat.
ku

S = NDW B

511 2 2 o

TRUNG HOC PHO THONG

TH1/16. Mot vat chuyén dong thiang bién déi déu di qua hai doan dudng lién tiép S, va
S, trong cac khoang thoi gian tuong tng la t; va t,. Tim gia toc cua vat.

TH2/16. Mot thuéc x€p c6 n khép giong nhau, méi khép ¢6 dang hinh thoi (hinh vé).
Dinh A dugc gitt ¢ dinh, kéo dinh A.,; v6i van t6c khong déi v, theo phuong doc truc
cta cdc hinh thoi. Tinh van téc cla dinh B, (L< k < n)khi goc DABA, =a .

Bl
A,
A, A,
Nguyén Vin Hanh (Nghé An)

TH3/16. Hai dién tich diém 4q va q duoc giit c6 dinh cdch nhau mot khoang d. Mot dién
tich diém — q dat trén doan thang noi hai dién tich trén va cich dién tich g mot khoang
d/6. Hoi phai truyén cho dién tich — g mot van toc t6i thiéu bing bao nhiéu dé né dén
duoc dién tich 4q.

TH4/16. Mot luong khi 1y tudng don nguyén tit chuyén tir trang thai 1 sang trang théi 2
theo hai cdch: di theo dudng cong 1 a 2 la mot phan cla parabol véi phuong trinh
T =aV? va theo hai doan thing 1 — 3 va 3 — 2 (hinh v&). Héi khi nhan mot nhiét luong
béng bao nhiéu trong qud trinh 1 - 3 — 2, néu trong qud trinh 1 a 2 ngudi ta cung cap cho
khi d6 mot nhiét lugng 2200J, biet T, = 250K va T, = 360K .
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TH5/16. Mot thanh dong chat tiét dién déu c6 chiéu dai L duoc bat ddu truot khong van
toc dau tir dinh mat phang nghiéng c6 chiéu dai AC = 35L . Trén doan dau AB = 15L
clia mat phang nghiéng ma sat khong dang ké, trén doan BC c6 ma sat v6i hé s6 ma sat

k =1/+/3. Géc gilta mat phang nghiéng va mat phiang ngang laa (tga =k). Cho
L =1m, g =10m/s’.
a) Tinh van toc cta thanh khi dau duéi ctia né dén chan mat phang nghiéng.
b) Tim thoi gian chuyén dong cta thanh trong qua trinh trén.
Nguyén Xudn Quang
CHUY: a) Han cuéi cung nhan 1oi giai 1a 10/2/2005.

b) Badt dau tir s VL&TT 13, Ban nao giii téi Toa soan sém nhdt 1oi gidi ding ciia bai
THS, sé duoc Cong ty FINTEC tang mot may tmh khoa hoc Canon F-720.

GIAI PAP THAC MAC
(Xem VL&TT s6 11 thang 7/2004)

Truéce tién ta nhan thdy dé gidi nhitng bai todn c6 dang nhu bai todn nay thi phuong phép
nguon tuong duong 1a t6i wu. Tuy nhién, 10i giai trong sach da khong ding khi dua ra
nhan xét:”...Khi méc tryc ti€p vao nguén (E,,r,), muén cho dén cé cong sudt tiéu thu cuc
dai thi phai ¢6 R, =r,.” Nhan xét ndy chi ding trong trudng hgp E, var, khong doi
con R, thay déi. Nhung trong bai todn nay r, lai thay d6i , con R, =7.0Q khong déi.

Bai toan nay c6 thé giai lai nhu sau (k€ tir phan nhan xét néu trén):

EO=E1:% var, =1+ 18R, (r,21)

18+R,
Cong sudt tiéu thu cua den khi méc tryc tiép vao nguédn (E,,r,) 1a:
E2
=12 =
TR

Tir day ta thdy P, dat cuc dai khi r, dat cuc tiéu, tic 1a khi r, =12 hay R, =0. Theo dé
bai, ta co:
P, = P, =7 .
dmax (l + Rd )2 Rd dinhmuc (\N)
Suy ra E; =8(V) hay E = 16(V).

.....

Cac ban cé giai dap dung Trdn Vdan Hoa 11Ly, THPT Chuyen Bic Ninh; N guyen Quang Huy
K18B, Chuyén Ly, PHQG Ha Noi; Vii Thi Ngoc Anh 12A3, THPT Yén Khanh A, Ninh Binh.



GIAI PE KY TRUGC

TRUNG HOC CO S&

THCS1/13. 071g thuy tinh cua thi nghiém Torixenli duoc treo vao dia cdn bén trdi con
dia can bén phdi ddt qud cdan (Hinh 1). Xdc dinh gid tri cua qud cdn khi cdn thdang bdng.

Hinh

Giai: Luc tic dung vao dia can bén trdi gébm trong luong ctia ng thuy tinh va dp luc cta
khong khi tdc dung lén mat ddy cta 6ng: F =P+ p,S, P 1a trong lugng cua ong thuy
tinh, p, 1a 4p suét khi quyén, S 1a dién tich ddy cua 6ng. Trong thi nghiém Torixenli, 4p
suat khi quyén dugc xédc dinh 1a p, =d [h véi d 12 trong lugng riéng cha thuy ngan va &
1a do cao cot thuy ngan trong 6ng ké tir mat thuy ngan trong chau. Do d6 p,S=dhSla
trong luong coOt thuy ngan trong chau. Vay F = P +dhS hay trong luong qua can bang
tong trong luong ong thuy tinh va trong luong cot thuy ngan trong ong ké tir mat thuy
ngan trong chiu.

Cac ban ¢6 10i giai dang: Nguyén Thuy Duong 10A2, THPT Chuyén Lé Quy Don, Pa Nang;
Duong Thu Huong 10Ly, THPT Chuyén Nguyén Hu¢, Ha Tay; Vo Td Manh Cuong 9A, THCS
Phan Huy Chd, Thach Ha, Ha Tinh; Nguyén Xudn Phi 8A, THCS Vinh Yén, Truong Quang
Khdi, Nguyén Van Thanh 9C, THCS Vinh Tudng, Vinh Phic.

Mot s6 ban néu ding két qua, nhung khong giai thich vi sao c6 két qua do.

THCS2/13. C6 hai dm pha ché moi dm chita dugc 500g nudc. Mot dm lam bang dong cé
khoi lugng 2008 va C,, = 0,095J18d0, dm kia lam bang sit c¢6 khoi lugng 300g va C, =
0,2J/gdé. Nhiét do ciia phong la 20°C . Nguoi ta rét nudc séi vao dm khi pha ché. Néu
diing hai dm dé pha ché thi ding dm nao sé tot hon néu bo qua su trao doi nhiét véi moi
truong? Thuic té'thi cé su trao doi nhiét gifta dm va moi truong, vdy diung dm nao tot hon?
Giai: Vi pha mot lugng ché nho so vé6i khoi lugng &m nén luong nhiét che thu vao 1a nhd,
dé don gian ta bo qua lugng nhiét nay. Nhiét do clia nudc pha che cang cao thi pha che
cang tot. Doi v6i &m dong sau khi rét nude soi thi nhiét do clia nue khi can bang 1a t;:
Coang (Mg (1, = 20) =, [, (100-t,) v6i ¢, =42]/gds . Thay s6 ta tinh dugc

dong
t, =993°C. Doi v6i 4m s, tuong tu ta tinh dugc nhiét do nuéc khi can bang la
t, =978°C. Vay néu khong c6 su tod ra moi trudng thi pha ché bang 4m dong s& t6t hon
vi nhiét do khi can bang cao hon. Néu c6 su tod ra moi truong thi do déng cé nhiét dung
nho hon va dan nhiét t6t hon st nén &m dong ngudi nhanh hon so v6i &m si. Trong trudng
hop nay pha cheé biang am st t6t hon.



Cac ban c6 1oi giai ding: Lé Thuy An 10A2, THPT Chuyén Lé Quy Don, Pa Nang; Vuong Thu
Giang 10L2, THPT Amsterdam; Nguyén Anh Diic 11A1, THPT Hai Ba Trung; Nguyén Anh
Phuong 10Ly; Khai Chuyén DPHQG Ha Noi; Duong Thu Huong 10Ly, THPT Chuyén Nguyén
Hu¢, Ha Tay; Lé Duong Hing THPT Chuyén Ha Tinh; D6 Hoang Linh 19Hung Ho4, Phan
Ngoc Dudn, Pho M6i , Thi xa Lao Cai; Ha Viét Hoang 10Ly, THPT Chuyén Lao Cai; Dodn Thi
Lan 10B, Nguyén Thi Huong 10A, THPT Lé Hong Phong, Nam Pinh; Nguyén Vin Hoan 9A,
Phan Van Tinh 9B, THCS Bach Lién, Yén Thanh, Phan Thé Truong 10 A3 THPT Chuyén Phan
Boi Chau, Nghé An; Nguyén Thi Hdai Yén, Ng6 Huy Cix 10Ly, Ha Kim Dung 11Ly, THPT
Chuyén Hung Vuong, Kiéu Thi Thuy Ngdan 9B, THCS Thi trdn Song Thao, Phi Tho; Kiéu Anh
11Ly, THPT Chuyén Ha Long, Quang Ninh; Lé Vdn Dinh, Ngoé Diic Thanh 10F, THPT Lam Son,
Thanh Hoa; Lé Duy Cdnh, Lé Son Viét, Nguyén Hdn Vii, Nguyén Viét Theng, Lé Duy Cdnh,
Truong Quang Khdi, Vin Ddng Son, Pham Minh Tién, nguyén Vdn Thanh, Nguyén Thanh Trung
9C, Vdan Thi Thu Ha 6D, THCS Vinh Tuong, Bui Thu Huong 8E, THCS Lién Bao, Vinh Yén,
Tran Thi Kim Oanh 7A, THCS Nghuyét Dic, Yén Lac; Truong Bd Duong 9C, THCS Vinh Yén,
Vinh Phuiic;

THCS3/13. Cho mach dién nhu hinh vé 2, trong dé R, la dién tro toan phdn cia bién
tré, R, la dién trd cia bép dién. Cho biét R, =R,, dién trd cia ddy noi khong ddang ké,
hiéu dién thé'U ciia nguon khong doi. Con chay C nam & chinh giita bién trd.

a) Tinh hiéu sudt ciia mach dién. Coi cong sudt tiéu thu trén bép la cong sudt cé ich.

b) Mdc thém mot den loai 6V —3W song song véi doan AC ciia bién trd. Hi muon

den nay sdang binh thuong thi hiéu dién thé'U cua nguon va dién trd R, phdi thod
man diéu kién nao?
Gidi: a) Tinh hiéu suat.
b s Ry = 2R/ R
R+R /2 3

Cuong do dong dién trong mach chinh: | =U /(R,/2+ R, /3) =6U /5R,
Vay U =1 IRz = 04U
Cong sudt tiéu thu trén bép dien: P=UZ, /R, =4U? /25R,
Hiéu suit mach dien: H = P/Ul = (4U? /25R,): (U [BU /5R)) = 2/15
Vay H =133%
Peén 6V —3W c6 |, =3/6=05(A) va R, =U}/P, =36/3=12Q2
Vi den sang binh thuongnén U ,. =U, =6V - U, =U -6
Cudng do dong dién trong mach chinh: | =05+ (6: R, /2)=(U -6): (R, /3)
- 06U =60+R,
Khi méc dén song song v6i doan mach AC, mu6n dén sang binh thudng thi U va R, phai

thod man biéu thic trén.

Cac ban c6 1oi giai dang: Lé Hdi Ddng 10 Ly Chuyén Bac Liéu; Nguyén Bdc Trung 10Ly,
THPT Chuyén Lé Quy Don, Binh Pinh; Phan Thé Truong 10 A3 THPT Chuyén Phan Boi Chau,
Nghé An. T6 Minh Tién 10 Ly THPT Chuyén Hing Vuong Phi Tho.

THCS4/13. Mot dén dién duoc ddt tai tdm cuia mot qud cdu thuy tinh mo cé bdn kinh
0.2m roi dugc treo & vi tri cdch san nha 5m va cdch trdn nha Im ké tir tam qud cdu.
Phia dudi ngon dén theo phuong thang ditng va cdch san nha 1M, nguoi ta ddt mot guong
phdng tron ban kinh 0lm song song véi san va quay mdt phdn xa vé phia trdn nha. Mo
td hién tuong quan sdt duoc trén san, trén tran va tinh kich thudc cia cdc hinh quan sdt
duoc.



Gidi: Vi qua cdu dugc ché tao bang thuy tinh md nén coi qua cdu 1a ngudn sing S 'S, véi
ban kinh 0,2m.

1) Hién tuong quan sat dugc trén san nha la: vét bong den hinh §r(‘)n AB Viénsdéu quanh
bong den 1a ving ntra t6i AC, BD, ngoai cung la ving sang (H.1).™ :
Goi do cao tir O t6i san nha Ia h.
M N

AOAB ~ A0OMN HL=E *) )

h+1 MN cC A /B D

h+1_ MN _1 S0y
AOMN ~40SS, - ——=——== 5 h=3(m ! 2
SS, hi5 5SS, 2 (m) Hinh 1

Thay gia tri cua h va ciia gwong MN vao (*) ta dugc AB = 015m
Duodng kinh béng den 1a 0,15m. Ta c6:

AMAC ~ AMS'S, - AC _1 - AC _35, 04, 01(m)
SS, 4 4
Vung ntra t6i 1a hinh vanh khan bao quanh béng den c6 do rong la 0,1m.
C A B D
S) S,
\ ,I\\ 4 N
SalJ______:\‘ S’2
Hinh 2

2. Hién tuong quan sat duoc trén tran nha la: Trén nén sdng cua tran nha do nhan dugc
dnh sdng tir nguon sdng, ta thdy xuét hién hinh vanh khan sang hon (AC va BD) do dong
thoi nhan dnh séng tir ngudn sang va anh sang phan xa tir guong MN (xem H.2):
: : ON 4
ASON ~A4ASBD - —=—.
. . BD 9

Thay ON = 0,Im vao ta dugc BD = AC= 0,225m. D0 rong cta hinh vanh khan sang la
0,225m.

Cac ban c6 10i giai ding: Mo ta tinh todn ding hinh quan sat dugc trén san.

Hoang Thanh Tam 10Ly, THPT Chuyén Hung Vuong, Kiéu Thuy Ngdn 9B, THCS thi trdn Song
Thao, Cam Khe, Hoang Thai Son 9A1, THCS Lam Thao, Phi Tho.

TRUNG HOC PHO THONG

TH1/13.Trén mdt phdng ngang nhéin cé nhiéu vdat nhé giong nhau duoc ddt thing hang,
lién tiép nhau, khodng cdch giita hai vdt canh nhau la . Tdc dung mot luc F nam ngang



vao vdt dau tién. Tinh vdn toc trudc va sau va cham cua vdt thit n voi vdt ditng sau né
trong hai truong hop:

1) Luc F chi tac dung lén vat 1 trong khodng thoi gian vdt 1 di chuyén dén va cham véi
vdt thit hai, va cham la hoan toan dan hoi.

2) Luc F ciing tdc dung nhu trén, nhung va cham la hoan toan mém.

Gidi: Ngay truéc va cham thit nhat, vat 1 ¢6 van toc V,,, ta c6:

2
mVO:FD]qu:‘/Z—FI
2 m

a) Va cham la hoan toan dan hoi: Vi cdc vat nho c¢6 khéi luong nhu nhau nén sau va
cham, vat nay nhuong hét van toc cho vat ding yén. Sau va cham thtt » giita vat n va vat
n+1, cic vatcé vantoc la: v, =0

/ I
Vi =V, = 2[—%

b) Va cham 1a hoan toan mém: dong lugng ctia hé dugc bao toan

P=PF =mv, =v2mF [
Xét va cham gitra n vat va vat thit n+1, 1a va cham tha n. Sau va cham,( n+1) vat c6 van
toc V., -

I = | / Fl
Vi = - 2—
mn+l) n+1V m
Suy ra: v, 231/2ﬂ .
ny m

Loi giai trén la cua ban: Pham Viét Piic, 12ALy, Khoi Chuyén, DPHQG Ha Noi.

Cac ban c6 10i giai diung: Duong Thi Phung 12Ly, THPT Thoai Ngoc Hau, An Giang; Nguyén
Hitu Piic, Pham Thé Manh 12B, Duong Minh Phuong, Duong Trung Hiéu, D6 Vdan Tudn, Lé
Thanh Phuong, Vi Cong Luc 11B, THPT NK Ngo Si Lién, Bac Giang; Nguyén Minh Cuong
11Ly, THPT Chuyén Bac Ninh; Lé Minh Thiic, Bii Thai Ludn 11 Ly, Nguyén Hitu Nhdn 12L
THPT Chuyén Lé Qui Don, Binh Pinh; Trdn Thuy Diém Ly 27 DH Can Tho’; Nguyén Chi Linh
12A1, THPT Phan Boi Chau, KRong Nang, Trdn Quang Khdi 12Ly, THPT Chuyén Nguyén Du,
PakLak; Nguyén Lé Hiéu 12A2THPT Chuyén Lé Quy Don, Pa Nang; Lé Thanh Cuong, HO
Thanh Phuong 12C4, THPT Hung Vuong, Gia Lai; Dinh Cong Nguyén 11V, THPT Luong Thé
Vinh, Nguyén Quang Huy, Nguyén Tién Hung 11B, Trdan Tudn Anh, Ngé Tudn Pat 11A Ly, Khoi
Chuyén PHGQ Ha Noi; Nguyén Minh Piic, Tran Ddc Phi, Truong Tudn Anh, Nguyén Tri Diic
11Ly, Ng6 Thi Thu Hang 12Ly THPT Chuyén Ha Tinh;Trinh Thi Huong,Pham Thu Trang, Trdan
Thi Thu Hong, Tran Ngoc Phii 11Ly, Tran Thi Phuong Thdo 12Ly, THPT Luong Van Tuy, Ninh
Binh; Phan Duy Ting 11A6, Nguyén Khdanh Hung, Bach Hung DPoan, Nguyén Manh Thanh, Pdu
Minh Quang, Nguyén Vin Hoa, Nguyén Vdn Sinh A3K31, Ddng Minh Hoang, Ddu Lé Trung,
Pdng Minh Hoang 10A3, THPT Chuyén Phan Boi Chau, Nghé An; Nguyén Glao Linh 12Al,
THPT Vinh Bao, Hai Phong; Pham Quoc Viét, Nguyén Tudn Anh, Vi Hoang Tung, Ngyén Manh
Tudn 12Ly, THPT Chuyén Hung Yén; Bui Diic Hudn 11Ly, Vii Dinh Quang, Trdn Thi Thuy An
12Ly, THPT Chuyén Hung Vuong, Phi Tho, Hoang Minh Tam 11/2, THPT Chuyén Nguyén
Binh Khiém, Quang Nam; Nguyén Tdn Duy, Ddng Dinh Nhdt 12Ly, THPT Chuyén Lé Khiét,
Quang Ngai; P6 Vin Thuy, Ngé Thu Ha LyK15, THPT Chuyén Thai Nguyén; Lé Anh Linh,
Nguyén Tung Lam, Bui Vdn Trung 11F, Phan Thé Piic, Ha Viét Anh 10F, THPT Chuyén Lam
Son, Thanh Hoa; Nguyén Vin Phuong K16-3 THPT Chuyén Tuyén Quang; Nguyén Vin Bic,
Ddng Minh Piic, Luu Trung Tuyén 10A3, Vii Ngoc Quang, Luong Vdan Thuong, Chu Hoai
Lam,Nguyén Ngoc Hung, Nguyén Trung Diic, Tran Vdan Phiic, Ngo Viét Cuong, Bii Ngoc Giang




11A3, Hoang Manh Hdi, Nguyén Trung Tudn, Nguyén Tiung Ldam, Nguyén Thi Phuong Dung

12A3, THPT Chuyén Vinh Phic.

TH2/13. Mot mdit phing kim loai réng duoc uén thanh dang géc vuéng nhu hinh vé. Mot
dién tich diém cé khoi luong m va dién tich Q duogc ddt & vi tri cdch méi mdt mot khodng
d. Thd tu do dién tich. Hay xdc dinh:

a) Gia toc cua dién tich khi né bdt ddu chuyén dong.

b) Vdn téc cua né khi né di duoc mot doan d/ J2 .BS qua tdc dung cia trong luc.

Giai: Mat phang kim loai rit rong nén c6 dién thé bang dién thé & diém rat xa (vo cuc):

V =V, =0.

Ap dung phuong phép anh dién: Ta thay hé “ dién tich Q+ mit phing duoc gdp dang géc

vuong” bang hé 4 dién tich cung

do 16n Q tai 4 dinh cta hinh vuong tam O, canh 2d va

mang dau nhu hinh biéu dién. X
QM) |a
| Fy Q
: =
b 450 14
| 10 : (V=
@ i

a) Do tinh doi xtng nén dién tich Q s& chuyén dong doc theo Ox. Ap dung dinh luat

2
I Newton theo Ox: F,—(F,+F,)cos45’=ma. Trong d6 F,=F, = %;
kQ?
F. =
° 8d?
2
—a= (1—2\/5) sz (a<0)
8d
A . e 9 LN s, . 7 < A A A N —_ sz
Vay: Gia toc cua dién tich khi n6 bat dau chuyén dong la: |aj = (2x/§ -1 P E @.
kQ*
b) Thé nang cua h¢ 4 dién tich lic dau la: W, = 2d J2-4
SLic dién tich di dugc mot doan % thi th€ nang cua hé ldic nay la:

W= kgz W2-4)

Ap dung dinh luat bao toan niang lugng ta c6:

mv?

= 4
2

=W, -W



:v:%/%m—\/?)

Cac ban c6 10i giai ding: Duong Thi Phung 12Ly, THPT Thoai Ngoc Hau, An Giang; Nguyén
Hitu Diic, Pham Thé Manh 12B, THPT NK Ngo Si Lién, Bac Giang; Truong Hitu Trung 121y,
THPT Chuyén Béac Ninh; Lé Quéc Huong, Ng6é Thu Hang 121y, Trdn Hdi Dang 111y, THPT
Chuyén Ha Tinh; Hoang Huy Pat, Nguyén Tudn Anh 12Ly, THPT Chuyén Ha Tinh; Vi Quang
Huy x6m 4, Hanh Thién, Xuan Hong, Xuan Truong, Nam Pinh; Trdn Ngoc Phii, Pham Thu
Trang 111y, Trdn Thi Phuong Thdo 12Ly, THPT Luong Van Tuy, Ninh Binh; Phan Thanh
HiénA3K32, Nguyén Manh Thanh, Ddng Danh Tudn A3K31, Pdu Minh Quang 12A3, THPT
Phan Boi Chau, Nghé An; Hoang Manh Hdi, Nguyén Tung Lam, Nguyén Vdin Linh, Ddng Cong
Hadi, Lé Quang Trung 12A3, Vii Ngoc Quang 11A3, THPT Chuyén Vinh Phic.

TH3/13. Mot luong khi héli thuc hién mot qud trinh trong dé dp sudt va thé tich bién doi
tudn theo quy ludt PV° = const . Nhiét do tuyét doi & cudi qud trinh gidm bon ldn so véi
nhiét dé ban ddu con noi ndng thay doi 1800J. Ap sudt nhé nhdt ciia khi trong qud trinh
dé la 10° Pa. Hay biéu dién qud trinh dé trén hé truc toa do p —V va xdc dinh cdc thong
sO cuia khi & cudi qud trinh.

Gidi: Qud trinh bién d6i: (P;V,;T, - (P;V,;T, =T, /4)

PV, PV T PV,
Tur phuong trinh trang théi ta c6: =+ =—22 = PV, =-2[PV, =11 )]
T, T T. 4
1 2 1

Ta c6: PV?® =const = nRT [V ? = const (n la s6 mol khi)

=TV?=const (¥

Do d6: TV, =TV, =V, =2V,

const

Nhu vay thé tich ctia khi ting, do d6 dp suat phai giam dan (do ham P = VE la ham
nghich bién). Ttc 1a: P, =P, =10°(Pa).
Do bién thién noi nang la: |AU| = g nR(T,-T,) = % nRT, = % PV,
= PV, =§qz|u| =§EL800= 4000J) =V, :4%5: 411073 (m*) = 4()
PV. P4
Nhiét do khi cudi qué trinh: T, = ZRZ .48 (K). (10°a :
n n !
8 _______
Néu lay n=1(mol) thi T, = 48(K). I
Do thi nhu hinh vé. A !
e
0 2 VE| )

Loi giai trén la caa ban: Duong Trung Hiéu 12B, PTNK Ngo Si Lién, Biac Giang.

Cac ban ¢o6 10i giai dang: Nguyén Hitu Diic, Pham Thé Manh 12B, B6 Vin Tudn, Vi Cong Luc
11B, THPT NK Ngo Si Lién, Bac Giang; Truong Hitu Trung , Nguyén Ha Bdo Vdn 12Ly, THPT
Chuyén Bac Ninh; Dinh Vin Tudn 12A2 THPT Chuyén Lé Quy Don, Pa Nang; Ho Thanh
Phuong 12C4, THPT Hing Vuong, Gia Lai; Pham Viét Dic 121y, Trdn Tudn Anh 111y, Khoi
Chuyén, PHQG Ha Noi; Truong Tudn Anh 11Ly, Ng6é Thu Hdang, Nguyén Xudn Lam 12Ly THPT
Chuyén Ha Tinh; Nguyén Tudn Anh, D6 Trung Hiéu, Vi Hoang Tung, Pham Quéc Viér 121y,



THPT Chuyén Hung Yeén; Pham Thu Trang 11Ly.Tran Thi Phuong Thdo 12Ly, THPT Luong
Vin Tuy, Ninh Binh; Nguyén Tu Hoa A3K32, Nguyén Manh Thanh, Nguyén Vdn Sinh A3K31,
THPT Chuyén Phan Boi Chau, Nghé An; Lé Huy Hoang, Tran Thi Thuy An 12Ly, THPT Chuyén
Hung Vuong, Phit Tho; Nguyén Tdn Duy 12Ly, THPT Chuyén Lé Khiét, Quang Ngai; Chu Tudn
Anh, Pao Lé Giang LyK15, THPT Chuyén Thai Nguyén; Nguyén Ting Lam, Bui Vin Trung 11F,
THPT Chuyén Lam Son, Thanh Hoa; Hodng Manh Hdi, Nguyén Ting Lam, Nguyén Phuong
Dung 12A3, Nguyén Trung Tudn, Vii Ngoc Quang, Ngo Viét Cuong 11A3, THPT Chuyén Vinh
Phiic.

TH4/13. Tim bé day t6i thiéu cua mot ban mdng cé chiét sudt n = 133, dé dnh sdang cé
budc séng 064um bi phdn xa manh nhdt con dnh sdng cé budc séng 040um hoan toan
khong bi phdn xa. Géc tdi cia tia sdng bdang 30°.

Gidi:

Xét mot tia sang SA c6 budc song A giao thoa trén ban thuy tinh day d. Hiéu quang trinh:

A=n(AC +BC) - AH -2 = 2d
2 cosr

A
—2d tgr sini ——
g 2

Ma sini = nsinr,

suy ra: A= 2dn (L-sin®r) —% = 2d ncosr —% = 2d+/n® —sin®i —%
cosr

Véi A = A, = 0644m thi dnh sdng phan xa manh nhét nén van giao thoa la van sing
—. A -

= A=kJ, = 2dv/n® —sin®i —?1 = kA, = (2k +1) A, = 4dv/n® —sin®i @)

Véi A = A, = 044m thi anh sang khong phan xa hay van giao thoa la van toi

=A4= (k'—%j/iz = 2dvn? —sin?| _)'_22 = (k'—lj/iz

2

= 2k'A, =4dv/n® -sin®i , véi k,k'0Z (2)
Tu (1) va (2) tacéd: 2k'A, = (2k+DA, = 5k'= 4(2k +1)

54,

44/n* —sin’i
Vay bé day nho nhét cua ban thuy tinh d_;,, = 065um
Loi giai trén la cta ban: Nguyén Tuing Lam 12A3, THPT Chuyén Vinh Phic.
Cac ban c6 1oi giai dung: Nguyén Hitu Piic, Duong Trung Hiéu 12B, THPT NK Ngo Si Lién,
Bic Giang; Pham Viét Puc 12Ly, Khoi Chuyén, DPHQG Ha Noéi; Truong Tudn Anh, Nguyén
Minh Diic 111y, Ngo Thu Hang 12Ly THPT Chuyén Ha Tinh; Nguyén Tudn Anh, Pham Quéc
ViIét, Hoang Huy Dat 12Ly, THPT Chuyén Hung Yén; Vi Quang Huy xém 4, Hanh Thién, Xuan
Hoéng, Xuan Truong, Nam Pinh; Nguyén Manh Thanh, Nguyén Khdnh Hung A3K31, THPT
Chuyén Phan Boi Chau, Nghé An; Vii Ngoc Quang, Nguyén Thdi, Nguyén Vdn Quyét, Ngo Viét
Cuong, Tran Ngoc Linh 11A3, Nguyén Trung Tudn, Lé Hoang Hai 12A3, THPT Chuyén Vinh
Phuic.

Dé d 12 nhé nhat thi (k,k') = (24),1dcdé d=d_ = = 0651m



THS5/11. Mot khoi g6 khoi luong m vdi tiét dién cé dang tam gidc vuong cdn, cé thé truot
khong ma sat trén mdt san nam ngang. Hai vat nho cé khoi luong m va 2m duoc noi voi
nhau bang mot soi day vat qua rong roc nhu hinh vé. Chiéu dai cia ddy khoi la L =
54cm. Bo qua moi ma sdt, khoi luong cua ddy va rong roc. O thoi diém nao dé cdac vt
duoc thd tu do. Khi vdt 2m dén ddy khoi, hdy xdc dinh:

a) Do dich chuyén cua khoi go.

b) Van téc cua cdc vdt va cia khoi go.

Gidi: Chon hé truc Oxy nhu hinh vé dudi .
a) Xét hé gom hai vat m, 2m va khoi g6 (3). Theo phuong ngang, ngoai luc tic dung
1én hé bang 0 nén: x; =const (G la khoi tam cla hé trén).

mcE
2

Lic dau: x; = ——=—
m+2m+m

L
= — 1 uy
3 @

Ngay trude khi vat 2m cham san:

_MX +2mX, H X X+ 2X, + X |
X m+2m+m 4 X (1) 03
Trong d6: X, = X3, X, = X, —%(x2 <0) ) 3 L R
L
Suy ra: X5 = X, 2 2
3L

Tix (1), (2) ¢6: Khai gd dich chuyén sang bén trdi mot doan 1a: X, = ry

b) Goi u la van toc cua vat (1), (2) doi véi khoi (3) (u; =u, =u) va v la van toc cta
khoi (3) tai thoi diém vat (2) t6i ddy khoi gb.

Theo cong thitc cong van toc ta ¢6: V, =U, +V (xem H.1)

V, =U, +V (xem H.2)

Vv, =V-ucos45’

Chiéu lén Ox:
V,, =V-ucos45’

Tir gidn d6 ¢6: V2 =v2 =v2 +Uu> -2V (4) H.1
Ap dung dinh luat bao toan dong luong theo phuong ngang va bao toan nang luong ta c6:
mv,, +mv+2mv,, =0

2mg£— m; +2mv22 +mv2 +mg£
2 2 2 2 2
UZMW (5)
= 3 .
Vi =V2 =§(gL—v2) (6) H.2



V:\/3gL z\/SELOED,54 - 09(m/s)
20 20

= [t79b
60

Tur (4), (5) va (6) Ta co:
= 124(m/s)

V, =V,

Ban Nguyén Tudn Anh, 12 Ly THPT Chuyén Hung Yén da duoc phdn thuong cua
Cong ty FINTEC. Xin chiic mirng ban.

Loi giai trén la caa ban: Duwong Trung Hiéu 12B, PTNK Ngo Si Lién, Bac Giang.

Cac ban c6 1oi giai ding: Vé Cong Long 11Ly, THPT Chuyén Bac Liéu; Nguyén Hitu Diic
12B, D6 Vian Tudn, Vii Cong Luc 11B, THPT NK Ngo Si Lién, Bac Giang; Nguyén Xudn Nam
11Ly, THPT Chuyén Bac Ninh; Nguyén Hitu Nhdn 12L THPT Chuyén Lé Qui Don, Binh Dinh;
Nguyén Tudn Anh 11A3 THPT Ly Tu Trong Can Tho’; Dinh Vin Tudn 11A2, Nguyén Lé Hiéu
12A2, Luong Phan Minh Hoang 12A3 THPT Chuyén Lé Quy Don, Pa Nang; Tran Quang Khdi
12Ly THPT Chuyén Nguyén Du, PakLak; Ho Thanh Phuong 12C4, THPT Hung Vuong, Gia
Lai; Nguyén Hoanh Viil1B3 THPT Tran Nhan Tong, Nguyén Phuong Dung 12Ly, THPT
Amsdam, Vii Quang Huy, Ta An Hoang 11B, Vuong Hoai Thu, Ninh Vdin Cuong 12B, Khoi
Chuyén, PHQG Ha Noi; Nguyén Thanh Lé, Ha Quang Huy, Trdn Pdc Phi, Nguyén Tdng Phdp
11Ly, Ngb Thi Thu Hdng, Lé Thi Thu Ngoc 121y, Truong Hitu Vi 10Ly, Nguyén Tién Thach
LyK9, THPT Chuyén Ha Tinh; Mai Xudn Vuong 11Ly, Lé Quoc Khdnh 121y, Huynh Hoadi
Nguyén 12Toan PTNK, DHQG Tp. H6 Chi Minh; Nguyén Chi Kién, Vi Hoang Tang, D6 Trung
Hiéu 12Ly, THPT Chuyén Hung Yén; Trdn Thi Phuong Thdo 12Ly, Trinh Thi Phuong, Pham
Thu Trang 11Ly, THPT Luong Van Tuy, Ninh Binh; Nguyén Trong Toan, Lé Duy Khdnh, Trdn
Thdi Quang,Lé Duy Khdnh, Vo Ky, Nguyén Tudn Viét, Phan Thé Truong, Ho Thu Hién, Hodng
Xudn Hiéu, Nguyén Thi Huyén Tram 10A3, V6 Hoang Bién, Ddu Minh Quang A3K31, Nguyén
Tw Hoa A3K32, THPT Phan Boi Chau, Pham Van Thudn K44Ly, PH Vinh, Nghé An; Bui Diic
Hudn, Cao Quang Hiang 11Ly, Lé Huy Hoang 121y, Nguyén Vii Long 11B1, Ngo Huy Cir 10Ly,
THPT Chuyén Hung Vuong, Pha Tho; Thuy Nguyén Hung 11/2, THPT Chuyén Nguyén Binh
Khiém, Quang Nam; Pdng Dinh Nhdt 12Ly, THPT Chuyén Lé Khiét, Quang Ngai;Trdn Anh
Quang, Tran Trung Kién 12Ly, THPT Chuyén Thai Binh; Chu Tudn Anh LyK15, THPT Chuyén
Thai Nguyén; Nguyén Binh Nguyén, D6 Thi Thanh Ha, Phan Thé Piic, Ngé Diic Thanh 10F,
Nguyén Huy Hiéu 11F THPT Chuyén Lam Son, Thanh Hoa; Nguyén Hitu So Phong 11Ly THPT
Chuyén Tién Giang; Tdng Thanh Phuong, Nguyén Hong Qudn, Dé Thé Kién, Trdan Quang Khai
THPT Chuyén Nguyén Tat Thanh, Yén Bai; Vi Van Tai 11A1, THPT Ngo Gia Tu, Nguyén Thi
Phuong Dung, Hoang Manh Hdi, Nguyén Trung Tudn, Nguyén Tung Lam, Nguyén Vdin Linh,
Ddng Cong Hdi, Lé Quang Trung 12A3, Vii Ngoc Quang, Chu Hoai Lam, Nguyén Thdi, Doan
Anh Quadn 11A3, Nguyén Diic Trong, Nguyén Vin Bdc, Nguyén Duy Loi 10A3, THPT Chuyén
Vinh Phiic.

GIUP BAN TU ON THI DAl HOC

1. LOI GIAI TOM TAT BAI TAP ON LUYEN KY TRUGC

o k . .
OL1/15. a) Vi vat dao dong diéu hoa, ta c6: w” = — . Mat khéc, tai vi tri can bing
m

(VTCB), néu goi do dan cua 1o xo l1a Al , thi: mg = kAl hay K = % Suy ra:
m

/g } 10
w=.——=|——=20rad/s).
Al 0,025 X )

Lic t =0, x, =-2(cm) va v, = 40\/§(le S), do d6 ta c6 hé phuong trinh sau:



= tgp=—F—

{Asinqﬁ =-2 Asing=-2 (1 1
-
Awcosp = 40V3 A20.cosp =403 (2) E

Theo (1) va(2) A>0, sing <0, cosg >0, ta duoc ¢ = —%. Thay vao (1) ta dugc
A=4(cm).
Vay phuong trinh dao dong la: x = 4sin(20t — %)(cm) .

b) Tai vi tri thap nhat cta vat, 10 xo ¢6 do dan t6i da bang (Al + A), do d6 luc dan hoi dat
cuc dai:
Foax = KAl + A) =mg +k.A

Thay s6 vao, ta dugc: 10m+ 004k = 26 %)
Mat khéc, ta lai c6: @’ = 5, hay k. 400 (%)
m m

Giai hé (*) va (**), ta tim dugc: m= 0L(kg) va k=40(N/m).
OL2/15. 1) Goi d6 dan 10 xo 6 VTCB Ila Al. Do vat dao dong diéu
hoa: x = Asin(at + ¢) . Ta c6 cac phuong trinh sau:

mg _ 02510 25

_ 51
Al=—2="""="" (1), Al+x,=6510" (2) va E=8010°==-KA*> (3
” ” ” ey 0 (2) va 2 3)

2
. N A . p LA L s . .
Tai t=0, X=X, va V, =0, nén theo cong thic A* = x> +— (can nhd rang cong thiic
Q@

2
5 clsr 3R 2 o e 3: 2 A . \Y

ndy ding & moi thoi diém, ké ca thoi diém ban diu) , ta tinh duoc A= 1/xg +— =X,
w

Thay vao (3), roi giai hé 3 phuong trinh (1), (2) va (3), ta tim duoc:
Al = 25(cm), X, = A= 004(m) =4(cm)va k=100N/m. Tua d6 tinh dugc:

w= \/% = /](-JL,ZZ =20(rad/s). Tu diéu kién ban ddu dé dang tinh duoc ¢ =7n/2. Vay

phuong trinh dao dong 1a: x = 4sin(20t + 72/2)(cm).
2) + Luc dan héi cuc dai bang: F__ =Kk(Al + A)=100(25107 + 4107°) = 65N (dat
duoc khi vat & vi tri thap nhat).

+ Do Al <A, nén luc dan héi cuc tiéu biang khong, tng véi vi tri c¢6 li do
X ==25(cm), tai d6 10 xo khong bién dang.

OL3/15. a) Vi vat dao dong diéu hoa: x = Asin(at + @) véi w® = K (D).
m
Theo dé bai tai x=-al =-001 =-1071, v=m10%(m/s). Diung cong thiic

) -4
A? = x2 +V—2 va (1), ta duoc: A% = 0721)% + 710
(73

|
Chid y ring 777 =10va g =10(m/s%),tacé: A* =107°(1%+1)  (2)
Mait khic, nang luong dao dong biang: E = % mw®A”. Dung (1) va (2) va thay gia tri da

biét cua E va m vao, ta duoc:



10 :% .o;L.ll—o.lo“‘(l2 +1) hay 21 =17 +|

Giai ra ta dugc | =1(m) (loai nghiém | =0).
Thay vao (1) va (2) ta duge @ = |g = m(rad /s) va A=+/2107%(m) = /2(cm).

Tai t =0, x=-al =-001.1=-107?(m) = -1(cm) va v = 7..(cm/s) , ta c6:

sing =-L

Asing = -1 V2sing=-1 (1)
{ b

= =
Awcosp = 11 J2mcosp = (2)
Te (2) suy ra cosg>0 = ¢= —%. Vay phuong trinh dao dong

1a: X = /2 sin(7t —g)(cm) .

CHU Y: B¢ lam cdc bai tdp vé dao dong loai nhu trén cdn luu y: 1) viét diéu kién ban
dau cho ding; 2) trong cdac phuong trinh c6 chita gia toc trong truong g va ndang luong
E thi phdi doi cdc don vi vé hé don vi SI , ddc biét chiéu dai phdi doi ra mét.

Il. BAI TAP ON LUYEN VE DAO DONG VA SONG CO

OL1/16. Cho 4 dao dong diéu hoa cung phuong cung tan s6: X, = 5sin(20t + 77/6)(cm),
X, =8sin(20t — 77/2)(cm), X, =5sin(20t +577/6)(cm) va X, = 3sin(20t)(cm). Tim phuong
trinh dao dong téng hop ciia 4 dao dong trén.

OL2/16. Trén mot soi day dan hoi cang ngang ¢6 séng dimg, M 1a mot bung séng con N
la mot nit séng. Biét rang trong khoang MN ¢6 3 bung séng. Cho MN = 63(cm), tan s6
ctia séng f =20(Hz). Tinh van toc truyén séng.

OL3/16. Hai nguon séng két hop A va B cach nhau mot khoang | = 50(mm) dao dong
trén mat thodng cia mot chat 16ng theo cing phuong trinh: X = 5sin(L007t)(mm) . Xét vé

mot phia dudng trung truc ciia AB, ta thdy gon séng bac K di qua diém M c6 hiéu s6 MA
- MB = 15(mm) va gon séng bac K+2 di qua diém M' ¢6 hiéu s6 M'A-M'B = 35(mm).

1) Tim budc séng A va van toc truyén séng trén mat chét 1ong. Gon séng bac K 1a cuc dai
(16i) hay cuc tiéu (diing yén)?

2) Diém dao dong ngugc pha gan nhat v6i nguén dao dong nidm trén dudng trung truc cua
AB cédch nguon A bao nhiéu? .
GIAI NOBEL VE VAT LY NAM 2004

Ngay 5 thang 10 nam 2004 Vién Han lam Khoa hoc Hoang gia Thuy Dién quyét dinh trao
Giai Nobel Vat Iy ndam 2004 cho ba nha vat Iy My la Davis J. Gross, H. Davis Politzer va Frank
Wilczek "do da phat minh ra dac tinh v do tiém cén (asymptotic freedom) trong tuong tac manh".
Phat minh clia ho ¢6 tdm quan trong quyét dinh trong viéc tim hiéu clia chiing ta d6i véi mot trong
s6 cac luc ca ban cla tu nhién, luc lién két cac hat nhd nhat clia vat chéat - cac hat quark, dong thoi
cho phép hoan t&t Mo hinh chuan clia vat Iy hat, mot Iy thuyét mé té cac hat nhd nhét trong tu
nhién va tuong tac cla chdng mot cach thanh cong nhat hién nay. Dong gop clia Gross, Polizer va
Wilczek cting tao nén mot budc quan trong trong nd Iuc xay dung mét ly thuyét théng nhat tat ca




céc luc trong ty nhién, bat k& & nhing khoadng cach khong gian nao: tir cac khodng cach nho nhat
trong hat nhan nguyén t&r cho d&n nhitng khoang cach khéng 16 trong v tru.

Gidi Nobel Vat Iy nam 2004 lién quan dén cac cau hoi co ban ma loai ngudi da tran trd tir xa
xua: nhitng vién gach nho nhat xay dung nén thé gidi la gi? Ching da tao nén van vat nhu thé
nao? Cac lyc co ban nao tac dong trong thién nhién va ching thuc hién chitc nang clia ching nhu
thé nao? D6 ciing la nhitng van dé trung tam cla vat ly dinh cao trong suét thé ky XX va sé con la
thach thirc cho cac nha vat ly trong thé ky XXI.

Ngay nay ngudi ta biét rang c6 4 Iuc co ban trong tu nhién. Luc co ban dau tién ma con ngusi
biét t6i 1a lyc hdp dan. Luc nay khong chi lam cho cac vat roi xuéng méat dat ma con chi phéi
chuyén dong clia cac hanh tinh, cac ngéi sao va cac thién ha. Luc hap dan co thé la rat 16n khi
xem xét nhitng hé 16n do cac sao chéi hodc do céc thién thach tao ra khi va dap vao Trai Dat hoac
cac tén I0ra khéng 16 doi hoi dé dua cac con tau vi tru vao trong khong gian. Tuy nhién, trong thé
gidi vi mé Iyc hap dan gitra cac hat nhu electron va proton lai 1a cyc y&u. Ba loai luc co ban khac la
lyc dién tir, luc hat nhan manh (thuong goi tat 1a luc manh) va lyc hat nhan yéu (thuong goi tat la
e yéu).

Tuong tac dién tir 1a tuong tac gitta cac hat tich dién, co thé noi tuong tac nay da "lam nén"
toan bo hoa hoc va sinh hoc. Tuong tac dién tir lién két electron va proton trong mét nguyén tir
hydro 16n gap 10*' 1an so vdi tuong tac hap dan gitta ching. Ngoai su khac biét rat 16n vé do 16n,
hai tuong tac nay ciing c6 mot s tinh chat tuang tu. Do I6n cla ca hai tuong tac déu giam theo
binh phuong khodng cach va cé pham vi tac dung xa. Ca hai loai turong tac déu dugc thuc hién qua
c4c hat truyén: tuong tac hap dan nho graviton va tuong tac dién tir nhd photon (hat anh sang).
Tuy nhién, trai véi photon, hién nguai ta con chua tim thdy graviton. Pham vi tac dung xa clia
graviton va photon ¢ thé dugc chimg minh 1a do ching khéng ¢6 khéi luong nghi. Photon c6 mot
tinh chat quan trong 1a mac du n6 1a mot hat trung hoa vé dién nhung nd van ¢ kha nang lién két
V@i cac dién tich. Diéu do giai thich tai sao cac photon lai khong tuong tac véi nhau.

Tuong tac dién tir duoc mo ta bdi mot ly thuyét co tén la dién dong luc hoc luong tr, viét tat 1
QED (Quantum ElectroDynamics). QED la mot trong cac Iy thuyét vat Iy thanh cong nhat. Nhing
két qua cla ly thuyét nay phu hop véi thuc nghiém véi do chinh xac t6i mot phan mudi triéu. Nha Iy
thuyét nay, Sin-itiro Tomonaga, Julian Schwinger va Richard Feynman da dugc trao Giai Nobel Vat
ly nam 1965. Mot trong nhiing nguyén nhan khién cho QED thanh cdng la vi phuong trinh trong Iy
thuyét nay co chira mot hang s6 nhd goi la hang s6 cAu tric t& vi hay hang s lién két a', n6 co gia
tri bang 1/ 137 rat nhd so vai 1. Diéu nay cho phép ngudi ta tinh toan cac hiéu ng dién trr bang
cach khai trién thanh chubi theo hang s6 nhd d6. D6 1a mot phuong phép toan hoc dep dé goi la ly
thuyét nhiéu loan do Feynman phat trién.

M6t tinh chat co hoc lugng tlr quan trong trong Iy thuyét QED Ia hing s6 c&u trdc té vi thay doi
theo ndng lugng va no ting theo su tang clia nang lugng. Trong cac may gia toc hién nay chang
han nhu may gia t6c LEP & CERN, gia tri do duoc clia a 1a 1/128 (chir khong phai 1a 1/137) & cac
nang luong khodng 100 ty eV. N&u su phu thudc nang luong clia hang s cau tric t& vi duge mo ta
bang d6 thi thi dudng cong biéu dién su phu thudc nay c6 d6 déc hoi hudng 1én phia trén. Khi nay
cac nha vat Iy ly thuyét néi rang dao ham hay ham beta la duong.

Tuong tac yéu la tuong tac gay ra hién tuong phong xa, né dugc truyén bdi cac boson W* va
Z°. Khac v6i photon va graviton, nhimg hat nay c6 khéi lugng rét I6n (gan 100 Ian khéi lugng
proton). D6 1a ly do tai sao tuang tac yéu co pham vi tac dung gan. Tuang tac dién tir va tuong tac
yéu da dugc thdng nhat thanh tuong tac dién yéu (electroweak) trong nhimng nam 70, va nho do
Weinberg, Salam va Glashow da duoc trao giai Nobel vé vat ly nam 1979. Gerardus 't Hooft va
Martinus Veltman da hoan tat hinh thic lun cudi cung clia ly thuyét nay va cting da dugc trao Giai
Nobel Vat ly nam 1999.

Tuang tac manh la lyc tuong cac gilta cac proton va notron trong hat nhan va gitta cac quark.
Tir nhitng nam 1960 ngudi ta da biét rang proton va notron dugc cau tir cac quark. Tuy nhién, diéu



ky la la nguai ta khéng phat hién dugc cac quark tu do. Mot tinh chat co ban clia cac quark la
chung bi cam ti. Chi cac két tap cua cac quark (gém hai hoac ba quark) méi c thé ton tai tu do, vi
du nhu proton (gom 3 quark), chang han. Cac quark c6 cac dién tich phan s6 (-1/3 hoac +2/3) va
dac tinh ky la nay cla quark van con chua dugc giai thich. Ngoai dién tich ra, cac quark con cd tich
mau: dd, lam hoac luc (tat nhién day khong phai la cac mau thuc, nhung nd ¢6 nhiing tinh chét tya
nhu cac mau, vi tru trén ba mau trén ta sé dugc mau trang hay trung hoa). Nhing két tap clia cac
quark co thé t6n tai ty do la trung hoa vé mau. Ba quark trong proton (u, u va d) c6 cac dién tich
mau khac nhau sao cho dién tich mau téng cong la tréng (hay trung hoa). Theo ciing mét cach nhu
cac phan tlr trung hoa vé dién co thé tao ra cac lién két hoa hoc (qua su hat gitta cac phan duong
va phan &m clia chiing) su trao d6i luc gitta cac proton va notron trong hat nhan xay ra qua cac Iuc
manh (con goi la lyc mau) ro ra tir cac quark va cac hat truyén Iyc do.

Luc gilta cac quark duoc truyén bdi cac gluon (xuét phat tir tir glue c6 nghia la keo dinh). Céc
gluon cting khéng c6 khéi lugng giéng nhu cac photon.Tuy nhién, trai véi photon, do céac gluon
ciing c6 tich mau, nén chiing c6 tuong tac véi nhau. Tinh chat nay lam cho Iyc manh trd nén phic
tap va khac véi luc dién tr.

Trong mot thoi gian dai, cac nha vat Iy tin rang khong thé tim dugc mot Iy thuyét co thé tinh
dugc cac hiéu ng cla tuong tac manh glua cac quark theo cuing cach thirc nhu d6i véi tuong tac
dién tir va tuong tac yéu. Chang han, nhu néu xét tuang tac gitta hai proton trong mot hat nhan, ta
c6 thé thu dugc cac két qua kha t6t bang cach mo ta tuong tac do né nhu 1a su trao di cac hat pi-

meson. Y tudng nay da dua Hideki Yukawa dén Giai Nobel Vat Iy nam 1949. Tuy nhién, can co
hang s6 lién két In hon 1 ma diéu d6 c6 nghta 1a khong thé sir dung cach tinh toan nhiéu loan clia
Feynman nhu mo t & trén. Khong may la cho dén nay chua co mot phuong phap thich hop dé tinh
dén cac hiéu Ung cla tuong tac manh nhu thé. Tinh hinh dudng nhu con t6i té hon & cac nang
lugng cao. Néu ham beta 1a duong (titc hang s6 lién két tang theo nang lugng), thi tuong tac sé
manh hon va céc tinh toan con trd nén vo Iy hon nita.

Nha vat ly ly thuyét Dire Kurt Symanzik nhan thay réng cach duy nhat dé dat duoc mot ly thuyét
hop ly a di tim mot ly thuyét véi mot ham beta am. Diéu do cling sé gidi thich dugc tai sao cac
quark doi khi ¢ thé xuat hién nhu cac hat tu do G bén trong proton, mét hién tuong da quan sét
dugc trong cac thyc nghiém vé tan xa gilta cac electron va proton. Khong may la tu Symanzik
khong tim ra dugc mot ly thuyét nhu thé va mac du Gerardus 't Hooft da tién rat gan dén viéc phat
hién ra ly thuyét nay vao mua hé nam 1972 (nhung 6ng khong danh gia hét tam quan trong clia
no, nén do mot ngudi ban goi y 6ng chi ndi qua vé y tudng clia minh trong mot Hoi nghi vat Iy nang
lugng cao & Marseille, Phap), nhung cac nha vat ly da mat hét hi vong vi tat ca cac ly thuyét thuc
t6 déu c6 ham beta duong. Bay gio chiing ta biét rang diéu d6 la khong chinh xac bdi vi vao thang
6 nam 1973 Gross, Politzer va Wilczek da tim ra ly thuyét véi ham beta am va cong b két qua clia
ho trong hai bai bao dang lién nhau trén tap chi "Physical Review Letters" (mot bai clia Gross va
Wilczek va mot bai clia Politzer). Khi d6, Wilczek va Politzer con rat tré va dang la nghién cttu sinh.

Theo ly thuyét clia Gross, Politzer va Wilczek, céac hat truyén Iuc manh (céc gluon) c6 mét tinh
chat dac biét khong ai ngo t6i la ching khong chi tuong tac véi cac quark ma con tuong tac véi
nhau. Tinh chat nay ¢ nghfa la cac quark cang gan nhau, tich mau clia chdng cang yéu va tuong
tac gitra chling cang yéu. Va khi cac quark thuc su gan nhau, lyc tuong tac gitra ching yéu t6i mirc
chiing c6 thé coi nhu cac hat tu do. Ma céc quark tién lai gan nhau khi nang Iugng tang. Vi thé,
cudng do tuong tac gidm theo nang lugng. Tinh chét nay goi la su tu do tiém cén va co nghia la
ham beta am. Tréi lai, cuong do tuong tac lai tang theo su tang khodng cach. Tinh chat nay ciing
giong nhu tinh chat mot day cao su, cang kéo gian thi lyc cang manh. Diéu d6 co nghia la mot
quark khong thé thoat ra khdi mét hat nhan nguyén tlr. Ly thuyét clia Gross, Politzer va Wilczek da
khang dinh cac két qua thuc nghiém: cac quark bi cdm tu thanh cac nhém ba & bén trong proton va

X

neutron nhung c6 thé dugc "nhin thay" nhu c&c hat riéng ré trong cac thuc nghiém thich hap.



Do ¢6 sy tu do tiém can nén ngudi ta co thé tinh duoc tuang tac clia cac quark va gluon &
khoéng cach nhd néu gia thiét rang chiing 1a cac hat tu do. Trén co sd su tu do tiém can, ngudi ta
da xay dung duoc mot ly thuyét co tén la Sac dong luc hoc Iugng tr QCD (Quantum
ChromoDynamics) va nhd do lan dau tién nguai ta da thuc hién dugc nhing tinh toan phu hop
tuyét vai véi thuc nghiém. Dudng cong biéu dién su phu thudc clia hang s6 lién két vao nang luong
theo ly thuyét nay la mét dudng cong di xudng (ham beta &m) va phu hop réat t6t véi dudng cong
thuc nghiém.

C6 18 &nh hudng 16n nhat cla hiéu tng tu do tiém cn trong ly thuyét QCD 1a n6 da md ra kha
nang mo ta théng nhat ddi véi cac luc cla tu nhién. Khi xem xét su phu thudc nang luong clia cac
hang s6 lién két d6i vai tuong tac dién tir, tuong tac yéu va tuong tac manh, ngudi ta thay rd rang 1a
chling gan nhu (ch chua hoan toan) gép nhau tai mot diém va c6 cung gia tri tai mot nang luong
rat cao. N&u chling thuc su gap nhau tai mét diém, thi khi do ta c6 thé n6i ring ba tuong tac noi
trén da dugc thdng nhat, mot gidc mo tir 1au clia cac nha vat Iy, nhitng nguai mudn mo ta cac dinh
luat clia tu nhién bang mot ngdn ngtr don gidn nhét co thé duoc.

Tuy nhién, Md hinh chudn can mét su thay ddi nao do dé gidc mo théng nhat cac luc clia tu
nhién trd thanh hién thuc. Su thay déi d6 co thé la can dua vao mot tap hop cac hat mdi goi la cac
hat siéu d6i ximg (supersymmetric particles), trong s6 d6 c6 thé co nhitng hat c6 khéi lugng dd nhd
dé co thé nghién ciru trén may gia t6c LHC (Large Hadron Collider)" vira méi duoc xay dung
CERN (Trung tam nghién citu hat nhan chau Au) & Geneva, Thuy ST..

N&u phat hién dugc siéu déi xing, no sé la su hd trg manh mé cho céc ly thuyét day trong viéc
thong nhat tuong tac hap dan vdi ba tuong tac con lai. Mo hinh chuan ciing can thay di dé bao
ham cac tinh chét clia neutrino phat hién gan day (neutrino ¢6 khéi lugng khac khong). Ngoai ra,
diéu nay ciing co thé gop phan gidi thich duoc mot s6 cac bi an khac clia vii tru nhu vat chét tdi
(dark matter) — mot loai vat chat dudng chiém uu thé trong khong gian. Chua ké dén su phat trién
nay, ro rang la phat minh ky diéu khong thé ngd t6i vé hiéu tmg tu do tiém can trong ly thuyét QCD
da lam thay d6i co ban hiéu biét clia chiing ta vé cac cach thic tac dong cla cac luc co ban cla
Tu nhién d6i véi thé gidi clia ching ta.

VAI NET VE TIEU SU-

« Davis J. Gross sinh nam 1941 tai Washington D. C.. Ong bao vé luan 4n tién si
vat 1y tai Dai hoc California & Berkeley nam 1966. Hién nay, o6ng la gido su tai
Vién Vat ly 1y thuyét Kavli thudc Pai hoc California & Barbara.

« H. Davis Politzer sinh nim 1949 tai My. Ong bao vé luan 4n tién si vat ly tai Pai
hoc Harvard nam 1974. Hién nay, ong la gido su tai Khoa Vit ly, Vién Cong nghé
California (Caltech) & Pasadena.



Frank A.Wilczek sinh nam 1951 tai Queen (bang New York). Ong bao vé luan an
tién s1 vat ly tai Dai hoc Princeton nam 1974. Hién nay, 6ng la gido su tai Phong Vat
1y, Vién Cong nghé Massachusetts & Cambridge.

Nguyén Quang Hoc
(Suu tam & gi6i thiéu)

ON TAP VAT LY LOP 10 - HOC KY |

Cau 1. Mot nguai chéo thuyén tir vi tri A dén vi tri B trén mot con séng. Nudc chay theo hudng
hop véi  AB mot goc 30°. Mi thuyén luon vudng goc véi dong chay. Cho biét AB = 200m, thai
gian di tir A dén B la 50s.
a) Tinh van tdc clia dong nudc va van téc clia thuyén so véi nudc.
b) Khi di tir B vé A ngudi chéo thuyén chéo véi van tdc 4m/s so véi dong nudc. Hoi mii thuyén
phai hop véi BA mot goc bang bao nhiéu?

bs: a) 2\/§m/s;2m/sb) sina =+/3/4
Cau 2. 1) Mot vat chuyén dong cham dan déu trén mot dudng thang. Trong hai giay cudi ciing
trude khi dimng lai vat di duge quang dudng 1a 8m. Tinh gia téc clia chuyén dong.

2) Hai vat chuyén dong déu trén hai dudng tron déng tam véi cac ban kinh 4 R, va R, (R,
= 2R,). Quy dao clia hai vat ndm trong ciing mot mat phang. Trong qua trinh chuyén dong khoang
cach gilra ching luon khong ddi. Hay so sanh d6 16n clia van téc dai va gia téc cla hai vat do.

PS:1) a=-4m/s® 2) v, =2v;a, = q

Cau 3. Hai vat chuyén dong tir géc O va di theo chiéu duong clia A v (m/s)

truc Ox. D0 thi van tdc clia ching cho trén hinh vé. (1)

Goc thai gian la ltc cac vat di tir goc O. 8 (1)
a) Mo ta chuyén dong clia cac vat. 6

b) Lap phuong trinh chuyén dong clia méi vat.
c) Xac dinh thoi diém va vi tri hai vat gap nhau.

t(s)

»

2 6 8



BS: 1)b) x, =6t; x,, =2t°(0<t<2); X,, =8+8(t-2)(2<t<6);
X,; =40+8(t-6) - 2(t—6)*(6<t<8)
c) Hai thai diiém gap nhau: t = 4s,x = 24m va t =8s,x = 48m

Céau 4.
1) Mot vat c6 khéi lugng m = 2kg dugc gilr trén mot mat phdng nghiéng c6 goc nghiéng
a =30° nho mot sgi day khong gian. Day co phuong song song véi mat phéng nghiéng. Hay vé
va tinh cac lyc tac dung vao vat.
2) Mot vat co khéi lugng m = 1kg dugc kéo tir mat dat chuyén dong thng dimg Ién trén béi
mot luc F = 12N. Cho g = 10m/s?, bd qua strc can clia khong khi.
a) Tinh gia t6c clia vat va van t6c sau 4s ké tir khi bat dau chuyén dong.
b) Sau 4s ké tir khi bat dau chuyén dong thi day kéo bi dit. Tinh d6 cao Ién nhat ma vat dat duoc
s0 vGi mat dat.Tim thai gian tur ldc day dit dén khi vat cham dat.
bS:1) N =10v3N;T = 10N 2)a) a=2m/s*,v=8m/sb) H =19,2m;t = 28s
Cau 5. Cho hé vat nhu hinh vé, cac vat co khéi lugng déu
bang 1 kg. Mat ban nhan, hé s§ ma sat gitta m, va m, my ——m,

la k =02. L8y g =10m/s?. Tinh gia t6c clia mdi vat
va lyc cang cla day nai.

BS: a, =a, =4m/s’;a, =2mis7;T = 4N

ON TAP VAT LY LOP 11 -HQC KY |

Cau 1. Mot mao quan bang thuy tinh dai 20 cm, ban kinh trong 0,5 mm, mot dau kin, dugc dat
thang ding sao cho dau hd cham vao mat dung dich xa phong trong chau. Suat cang mat ngoai
cla dung dich xa phong la 0,04N/m; L&y g = 10mv/s*.Tinh chiéu cao clia cot dung dich xa phong
dang lén trong 6ng. Trong qué trinh dang Ién, nhiét do dung dich khong ddi, khéi lugng riéng cla
dung dich xa phong. Coi khéi luong riéng clia dung dich la D =100Ckg/ m®.
BS. 0,31mm

Cau 2. Trong khong khi, hai qua cu nhd bang kim loai A va B giéng hét nhau cung khéi luong
m=0,1g, duoc treo tiép xdc véi nhau vao cung mot diém 0 bang hai soi day manh cch dién
khong gian dai 30cm.

a. Nguoi ta truyén dién tich g cho qua cau A thi thy qua cu tach xa nhau ra cho dén khi
hai day treo hop véi nhau mot goc 90°.

- Xac dinh do 16n dién tich q.



- Chitng minh rang khong c6 dudng sttc nao di qua trung diém cda doan théng noi tdm hai
qua cau.

b. Sau d6 ngudi ta truyén thém dién tich g’ cho qua cau A thi thay goc gitra hai giay treo
gidm di con 60°. Xac dinh dién tich q va cudng do dién trudng tai trung diém cla doan théng ndi
tam 2 qua cau ltc do.

DS a) £+ 28107C;b) F107'C; 4V/m
Cau 3. Bon tu dien C, =16 4F ,C, =24 F , C, =12 4F , C, =44F chua tich dién duoc
mac vao doan mach AB c6 hiéu dién thé khong d6i U ,;, =120V nhu hinh v&.

a. Ban dau khoa K mé. Tinh dién dung clia bo tu, dién tich va hiéu dién thé clia mbi tu

C
——
A/ K B
+ -
——
c,

b. Dong khoa K, dién dung cla bo tu dién va dién tich clia mbi tu dién la bao nhiéu? Xac

dién.

dinh chiéu dich chuyén cla cac electron va s6 electron dich chuyén qua khoa K ngay sau khi K
déng?

BS: a) 12,6F ; 1152uC; 72V; 1152uC ; 48V; 360uC; 30V; 360uC ; 90V.

b) 960uC;1140uC;720uC; 240LC ; 3[10°;M - N

Céu 4: Cho manh dién nhu hinh vé:
R =20Q,R, =R, =10Q,R, =802 ,R, =282 ,U ,

i
=30V

a) K ma : Tinh dién trd tvong duang clia doan mach, higu dién thé va cudng do dong dién
qua mbi dién trd.

b) Khi K dong, s6 chi clia von ké la bao nhiéu ?

B4 qua dién trg day ndi, dién tré von ké vo cling Ion.

BS: a) 1002;36V 18/ 12V ;96V ;84V ;b) Von ké chi 8,4V .

Céau 5: Mot mach dién duac bé tri nhu hinh vé. Cac ngudn giong nhau c6: e=2V, r=0.1Q.
Cho R =162, R, =0,7Q2,R, =0,202.Bb qua dién trd day n6i. ~ Tinh cuong d6 dong

dién qua ampe k& va hiéu dién thé gicra hai diém MN.
s
N R
I F—e—"3r
—




DS 25A;1LV
Thach Thi Dao Lién (Truong THPT Yén Vién)

Bién soan va gioi thiéu
LAM QUEN VOI VAT LY HIEN PAI

NOI AM ANH THO! GIAN

Pham Vin Thiéu — Pham Vdin Thiéu

Liéu c6 thé du hanh theo thoi gian? Ly thuyét hdp ddn luong tit dd chi ra khd ndng ton
tai nhitng 16 sdu duc ma qua do ta cé thé di nhanh hon dnh sdng trong khong gian
thong thuwong. Nguoi ta ciing dd phdt hién ra nhitng dong hé duoc lap trinh bdang gen
gieo nhip cho su song; chiing ta da khai ti cho do tuong vé mot thoi gian tuyét doi:
khong ton tai mot thoi gian tuyét doi khdach quan, thoi gian hinh thanh trong dau
ching ta.

TruGc ngudng clra cuia th€ ky mdi, cdc nha nghién ctu nhiéu nganh khoa hoc khdc nhau
da tap chung vao hién tugng “thdi gian”. Tai cudc hop téng két clia hiép hoi nghién citu
céc nganh khoa hoc miii nhon ctia M§ — mot hoi nghi khoa hoc 16n nhat thé gidi t6 chiic
tai Seatle, cidc bdo céo va thao luan vé vin dé nay vuot ra ngoai du tinh t6i miic ban t6
chitc da phai chuyén xudng tdng ngadm danh dé choi béng.

Trong hoc thuyét cia minh vé su thong tri clia van téc 4nh sdng trong toan bo vil tru,
Albert Enstein da chiing t& mot cach c¢6 can ci 1a nhitng van to¢c nhu vay khong ton tai.
Néu ai c6 thé ché ra céc tia truyén vé6i van toc 16n hon van téc dnh sdng thi nguoi d6 ¢
thé, vé mat 1y thuyét, du hanh dén tuong lai.

Vi cach tu duy cii duong nhién s€ xuét hién nhitng cau hoi nhu: liéu c6 vugt duge danh
gidi thoi gian hay khong? Liéu thuyét tuong doi ctia Enstein, theo nhu du dodn ctia nha
vat 1y Joseph Silk, c¢6 phai chi con 1a “mot di vat dep d&”? Phai chang nhiing chuyén khoa
hoc vién tudng lai gan véi hién thuc 12 ta van nghi: nhitng chuyén du ngoan theo thoi gian
ciing 1a chuyén hang ngay y nhu ta van di 1am bang tau dién ngdm? Su thuc thi theo mot
két qua da thu dugc tur 1y thuyét hap dan luong tir (két hop 1y thuyét tuong doi rong véi 1y
thuyét luong tir), & kich thuéc Planck (c& 10°cm), do céc thang gidng luong tit, topho
ctia khong — thoi gian c6 thé bi thay déi. Su thay ddi nay c6 thé xuat hién nhiing cdu tric
khong gian kiéu nhu nhitng “16 sau” ma con dudng di theo nhitng 16 sau d6 ngén hon con
dudng trong khong gian thong thudng; c6 nghia 13, di theo cac 16 sau, ta c6 thé t6i dich
nhanh hon ca dnh siang (lan truyén trong khong gian thong thuong). Va nhu vay, véi
nhing 16 sau hap dan luong tir, ching ta c6 thé tién hanh nhitng cudc du ngoan theo thoi
gian, d6i vdi tuong lai hay tré vé quéa khi. Mot kha nang nhu vay, cho téi nay, khong mot
1y luan nao c6 thé bac bo dugc!

Nha vat 1y thién van M§ Carl Sagan trudc khi qua doi cach ddy may nam da canh tinh giGi
khoa hoc v6i 10i tién tri “vé mot trong s6 rat it nhitng diém ban 1€” nhitng cdi s& lam thay
déi tan goc su hiéu biét chia loai ngudi vé diéu bi 4n sau sic nhat d6. Tuy vay, trong nhitng
nam vira qua, cac nha khoa hoc da thu duoc nhitng thanh tyu ddng ké trong viéc nghién



ctu thoi gian. Trong d6 c6 nhiéu hiéu biét méi trudc day da timg 1a cdc san phdm bo di
ctia cac nganh khoa hoc khac. Ching roi vao tam quan tadm cua nhitng nha nghién ctu
tién phong, nhitng nguoi tir dau thap ky nay da hudng vao hai bi mat 16n cudi cung cua
khoa hoc: d6 1a vii tru va bo ndo ctia con ngudai.

Nhu nhitng ngudi 1am ham ngam, hai nhém cdc nha khoa hoc d6 tién vao trai ndi “thoi
gian” tir hai phia trdi nguoc nhau. Nhom cac nha vat 1y thién van dung cac vé tinh thu tin
hiéu céc tia X phat ra tir cic punxa — nhiing ngoi sao c6 chu ky quay chinh x4c hon nhiing
dong ho chinh xéac nhat trén Trai Dat. Ho do trong biic xa vil tru nhitng vét nhan cta thoi
gian. T nhitng chdé khong dong nhat nho bé ay, ho hi vong sé doc duge nhiing gi da xay
ra trong ba phut dau tién cua vil tru.

Nhém thi hai 1a cdc nha sinh hoc. Ho di tim nhiing vét gon trong nhan thic vé thoi gian
cia bd ndo con nguoi. o) My¥ nguoi ta da dua ra chuong trinh “Clock Genome Project”:
cdc nha khoa hoc phat hién ra nhitng déng ho sinh hoc dugc 1ap trinh bang gen cho phép
moi sinh vat, thAim chi moi t€ bao, c6 mot nhip song riéng. Tir cdc dong than kinh ma ho
da dan ra tir cdc bénh nhan bi mé ndo, cdc nha sinh — than kinh hoc biét dugc nhitng mang
rat phiic tap ctia cdc dong ho sinh hoc trong ndo quyét dinh tu duy, tinh cam va nhan biét
clia con ngudi nhu thé ndo. “Thoi gian 12 cira sau dé budc vao trf tué con ngudi”, nha vat
ly thién van nguoi Uc Paul Davies di néi nhu vay, cic nha nghién cttu vé ndo chiing to
phéan nao nhan dinh cta 6ng.

Nhu vay vat chat vo tri va vat chat song gap nhau trong mot quan niém mdi vé hién tuong
“thoi gian” — hién tugng lam 1an 10n tat ca cac khai niém thong thuong. Khoa hoc da doan
tuyét v6i bic tranh hang ngan nam vé mot dong thoi gian troi déu dian vé mot hudng.
Trong cac bdo cdo cua cac nha khoa hoc, thoi gian dugc biét dén nhu 1a mot hé qua chu
khong phai 1a nguyén nhan cta nhiing su kién xay ra trong vii tru. N6 giong nhu 1a mot
dong sudi hung dit, trong nhitng hoan canh nao dé né chay mot cach dit doi, roi sau d6 lai
liing 10 tr6i mot cach hién hoa.

Nhiing biic tranh nhu vay dat cdc nha khoa hoc, mot khi ho con thao luan vé nhiing bi mat
ma tir 1au khoa hoc tu nhién vin xem nhu 1a khong thé gidi quyét va dé sang mot bén,
trudc cau hoi: Liéu thoi gian ¢6 diém khoi dadu? C6 thé dao ngugc dong thoi gian khong
va dong thoi gian tac dong 1én y thiic ctia con nguoi nhu thé nao? Va hién tai la céi gi? b6
la cau hoi lam cho con nguoi phai suy nghi tir khi ho lam nhiing thi nghiém dau tién véi
chuyén dong clia béng ning vao thoi ky d6 da, boi 18 khong ¢6 hién tugng nao khic c6
thé 1am cho tri tué con nguoi phai cham t6i ngudng giGi han kha nang nhan thic thoi gian.
Augustius de Hippo, mot trong nhiing nha tu tudng 16n nhat cta lich s nha tho thién
chda gido, da phai bét luc thd nhan rang ong dy khong c6é kha nang giai thich duogc thoi
gian 1a gi: khi khong bi ai hoi vé diéu d6, ta c6 cam tudng nhu minh biét rat rd, nhung khi
bi hoi ta khong biét tra 10i ra sao nita.

Du sao ciing ¢6 thé néi khdi quét vé thoi gian nhu sau: né khong c6 hinh dang, thuc thé,
song khong thé vuot qua duoc, ¢ thé do thoi gian, nhung véi cdc gidc quan clia con ngudi
khong thé cam nhan duoc né; thoi gian c6 vé 1a vinh ctltu, nhung khong thé ddo nguoc.
Nhiéu thi c6 thé lang queén, rieng thoi gian thi khong. Khi bi ngat, nguoi ta & trong thai
khong c6 ¥ thitc. Nhiéu ton gido vin néi dén cudc song vo thé. Song mot cudc song nam
ngoai thoi gian thi vuot qua kha nang nhén thitc ctia con nguoi. Su ton tai ngoai thoi gian
trong cdc ton gido hién nay la tinh chat chi ¢c6 Chia méi dugc cé quyén cé. Dao
Bhagavadgita ctia An Do dat thoi gian tham chi ngang hang véi Chda troi : Ta 1a thoi gian.
V6i su can thiép clia khoa hoc, man swong mll bao quanh diéu bi 4n ndy din dan hé sdng.
B6i vi khi cdc nha sinh vat tim thdy nhitng dong hé sinh hoc trong cdc gen va ndo, ho
ciing da hiéu thém vé thoi gian. Nhiéu nha nghién cifu xem cam gidc vé thoi gian hoan
toan chi 1a twong quan vé y thiic giita cic can bang hod hoc trong céc té€ bao than kinh. Va



diéu gi 1am ta c6 thé tin 1a su troi cha thoi gian trong hién tai khong phai chi 13 do gidc
than kinh do dong ho trong ndo nguoi gay ra?

Nhiing ai tin vao nha hoa hoc nguoi Bi Ilya Prigogine sé phai dat cho minh nhitng cau hoi
nhu vay. Theo nha khoa hoc doat gidi Nobel nay thi méi mot thuc thé song theo mot
thang thoi gian riéng, ching tuan thit mot nhip do ndi tai do né tu tao. Khong phai do
Chia troi & mai tan dau dau, ma moi mot con giun, con d€ 1a nhitng ddng sang tao ra thoi
gian cta chinh minh. Cach day vai nam, khi Prigogine khiéu khich nganh sinh hoc bang
nhing luan dé nay (khi d6 con chua dugc thuc nghiém kiém chiing), thi cic nha vat ly da
doan tuyét véi mot cau tric khac 1au nay van dugc céac ton gido yéu thich - d6 la tinh vinh
héng ctia thoi gian.

Trong d6 M6 hinh chuén cuia cc hat ciing nhu trong y tudng vé su hinh thanh vii try, tinh
chat nay da bi viit bo: cdc nha vii tru hoc cho rdng cling nhu toan bo vat chat va cac quy
luat trong vii tru, thoi gian cling phai ¢6 ldc sinh ra. Ho kiém chiing bang nhitng tia X ma
céc vé tinh truyén vé Trdi Dat, va cdc so liéu thuc nghiém thu dugc trén cdc mdy gia toc
khéng 16, va nhd nhu vay da khing dinh dugc diéu ma Augustinus tir thé ky thit tu da timg
n6i dén: Chua troi khong dat vii tru vao thoi gian, Nguoi cung mot ldc da sang tao ra
nhiéu thdi gian va vil tru.

V6i quan hé anh em gan giii nhu vay giita khong gian (vat chat) va thoi gian, mot s6 nha
vil tru hoc nhin thdy mot kha nang hét stc vién tudng: vuot dong thoi gian hodc di nguoc
dong thoi gian. Rat nhiéu nha khoa hoc tén tudi cho ring hoan toan cé thé lam dugc
nhitng xa 10 vil tru, theo d6 cdc thé hé tuong lai c6 thé di lai vé qua khit hay tuong lai. Tuy
nhién, nhiéu nha khoa hoc nghiém tic déng y vé mot kha nang nhu vay, nhung cho dén
nay chua c6 ai 1am dugc diéu ky diéu do; va vé6i kha nang k§ thuat nhu hién nay, chua thé
ché tao duoc mot phuong tién nhu vay. Song, diéu ma vdi cach tu duy kiéu d6 mang lai 1a
lam lung lay tat ca nhiing 4o tudng vé tinh bat bién cua thoi gian ma tir truéec dén nay luon
1a tin diéu thiéng liéng nhat cua khoa hoc. Theo 10i binh luan cla to “New Scientist”, “cac
nha vat 1y din quen véi ¥ tudng 12 hoan todn c6 thé c6 cidc mdy thoi gian”. Khong mot
thanh tyu nao ¢6 thé lam tri tudng tugng ctia cdc nha thién van vién tudng bay bong nhu
may thoi gian — khai niém do nha vién tudng khoa hoc ngudi Anh H.G.Wells dua vao van
hoc nam 1895. Trong tidc phdm néi tiéng clia 6ng, mot khach du lich vo danh da thuc hién
chuyén vién du dén nam 8.023.701, va ké lai cho ban be vé thoi tuong lai s& dén, va trong
chuyén du lich thit hai 6ng ta da@ mai mai & lai mot thoi dai xa xoi khac.

Vi nhitng cau chuyén nhu vay vé thoi tuong lai, thuc ra cdc nha van vién tudng da tdi tao
lai mot thé gi6i cdc y tudng da timg rat song dong trong cic nén vin hod cd. Trong ndi
thic bach dé trén tranh lich sir, con ngudi da sidng tao ra mot vuong quic cdc y tudng,
trong d6 su thong tri ctia thoi gian it nhat da bi loai bo ra khoi y tudng cta ho. Nhiing
truyén thuyét vé su trd lai cua nguoi chét, va su dau thai cia dao Phat (luan hoi) da nay
sinh nhu vay. Ngudi Ai Cap c6 1a nhitng ngudi dau tién dén vé6i y tudng cho ring thoi gian
c6 thé mat di vinh vién: thoi gian sinh ra do mot con ran, va 12 nit thin hdu d6i da nuét né
vao bung. Nhitng ngudi Ai Cap c¢6 con di xa hon nhitng truyén thuyét — ho da ché ra
nhiing dung cu do thoi gian dau tién. Trong sach v& con ghi lai tai mot ngoi mo ctia mot
vién quan toa tén la Amenemhet chét khoang thé ky 15 truéc Cong Nguyén, nguoi ta tim
thdy mot tai liéu mo ta mot dong hd nudc ma c6 1& do nguoi nay ché ra. D6 1a mot cdi
thing dung nuéc c6 mot diy céc 16 thing duc trén thanh nim doc theo chiéu thang ding.
Nudc chay ra ngoai theo céc 16 lam cho miic nuGe trong thiing tut xuéng. Theo thang miic
nudc ma xac dinh thoi gian.

11 thé ky sau, c4c nha ché tao déng ho cd dai da dat t6i mot trinh do cao hon dang ké:
Ctesibius, mot nguoi tho kim hoan & Alexandria da ché tao ra mot chi€c dong ho, trong
d6 nho dong nude lam cho cac chuong kéu va cac hinh ndm nhay mua. Song mai dén khi
loai nguoi nghi ra déng ho6 co khi vao thé€ ky 12, viéc do thoi gian mdi thuc su dat tién bo
nhay vot. Sau dé 150 nam, Gido hoang La Ma Johannes th€ ky XXII méi nhan thic dugc



nhip ctia déng hé ¢ thé 1am thay déi cudc séng ctia con ngudi nhu thé nao. Ong da ra
lénh xua dudi nhitng nguodi ¢6 ¥ dinh tim ki€m mot hé thong don vi thoi gian thong nhat.
Johannes nhan ra rang ai thong tri dugc thoi gian, nguoi d6 thong tri duge con ngudi —
mot thuc t€ ma cdc nha cdch mang moi mau sic déu co gang loi dung. Trong cudc Cich
mang Phdp, nhiing ngudi Gicobanh hi vong rang véi loai lich 10 ngay mot tuan clia minh,
ho ¢6 thé khéi dau cho mot ky nguyén méi va tdy hét dao Thién chia khoi dau 6¢ nhan
dan. Va nhitng nguoi Bonsévich ndim duoc chinh quyén vao thang 10 nam 1917, ho da lap
tic bai bod lich Julian ciia Nga hoang va dua vao lich Gregorian.

TIENG ANH VAT LY

Problem: A thin plate of transparent plastic is embedded in a thick slab of glass. The
index of refraction of the glass is n = 1.50; the index of refraction of the plate changes as
shown in the diagram. A beam of light passes through glass and strikes the surface of the
plastic plate. What maximum angle of incidence enables the beam to pass through the
plate?

m
glass ) plashc glass

Solution: The problem in essence is one of total internal refraction. One must be sure that
in traveling from the higher index of refraction to the lower index of refraction that total
internal reflection does not occur. Let us consider the plastic to be “layered,” i.e., many
very thin layers of different index. This allows us a model by which we can contruct
Snell’s law. At the top surface, Snell’s law gives that ngSiné@, ;. =N, Sing,. The
transition to the next layer would give n,sing, =n,sind,..., so one notes that the
original angle of incidence from the glass can be related to the second layer of the plastic.
This procedure can be continued throughout the entire plastic. Hence, when the smallest

index of refraction layer is reached, one can write Ng SNG4y =N, SING, . So, the

maximal angle of incidence can be found by setting 8, = 90° (condition for internal
reflection to begin)... Thus,

=53[1°.

incident incident incident

150sind =1[20sin90° = siné :g: a

Tu moi:
e transparent: trong suot
 slab: phién (a thick slab of glass — phién thuiy tinh day)
 index of refraction: chiét sudt



* beam of light: chum sang

» angle of incidence: goc 1oi

* pass through: di qua

* total internal reflection: phdn xa toan phan

e Snell’s law: dinh ludt Snell (tiic dinh ludt khiic xa)

AU HOI TRAC NGHIEM

TRUNG HOC O S&

TNCS1/16. K&t hgp mot noi dung & cot 1, 2, 3 véi mét ndi dung & cot a, b, c... d& dugc mét cau
hoan chinh va dung.

1. Dong dién la a) dong cac dién tich am va duong dich
chuyén c6 hudng.
2. Dong dién trong bong den day toc la b) dong céc dién tich dich chuyén.

c) dong cac dién tich dich chuyén ¢ hudng.
d) dong cac électron dich chuyén c6 huéng.
e) dong cac nguyén tir dich chuyén ¢ hudng.

3. Dong dién trong ac quy la

TNCS2/16. Dac diém chung clia ngudn dién la:
A. Co6 hai cyc duang va am.
B. B6 phan khong thé thiéu trong mach dién.
C. Co6 kha nang cung cép dong dién lau dai cho cac dung cu dién hoat dong.
D. Cokha nang cung cép nang lugng cho cac dung cu dién hoat dong.
Hay chi ra két luan chua ding.

TNCS3/16. Dung 4c quy dé thap sang bong dén. Trong trudng hop nay dong dién trong mach kin
la dong dich chuyén ¢ huéng clia:

A. Electron B. Dién tich duong

C.Dién tich am D.CaABvacC

TNCS4/16. Dong dién c6 chiéu:
A. Tir cyc duong sang cuc am clia nguon dién
B. Nguoc vdi dong électron trong day dan
C. Cung chiéu vai chiéu dich chuyén clia cac dién tich bén trong &c quy
D. La chiéu tir cuc duong qua day dan va cac dung cu dién tdi cuc am clia ngudn dién
Hay chi ra cac két luan duing trong cac két luan trén.
TNCS5/16. Dudi day la so dé mach dién thap sang trong gia dinh. MN 1a 6 |4y dién, K la cong tac,
P 1a bong den. Khi dong cong tac, dong dién trong mach ¢c6 chiéu:
A. TuMquaKk, D roi dén N.

B. TurNquaD, K rdi dén M. N
C. Dbong thdica AvaB.
D. K X

Thay d6i luan phién. )

TRUNG HOC PHO THONG

TN1/16. Trong cudn “Bén ngoai Trai Dat" khi mo ta tén Iira bay, K. E. Xionkovxki d4 nhan xét rang
qua 10 giay sau khi xuat phat tén I0ra & cach bé méat Trai Dat 5km. Gid sl chuyén dong clia tén Ira
la nhanh dan déu hay tinh gia tc cla no.

A) 10002; B) 500%;: €)100%; D)50%;
S S S S




TN2/16. D trong may bay phi cong chiu trang thai khong trong luong thi may bay phai chuyén
dong :

A) thang déu;

B) tron véi do 16n van téc khong dai;

C) véigiatoc g;

D) vGi gia t6c bat ki.
TN3/16. Bién do dao dong tu do clia mot vat trén mot duong théng bang 0,5m. Quang dudng vat
do di dugc trong thai gian 5 chu ki bang bao nhiéu?

A) 10m; B)2,5m; C) 0,5m; D) 2m.
TN4/16 Mot gigo vién lam thi nghiém minh hoa su lan truyén clia song trén sgi day dai. Vao mot
thoi diém nao d6 day co dang nhu trén hinh vé. T6c do lan truyén clia song trén day bang 2m/s.

Tan s6 dao dong clia day bang:
A) 50Hz; B) 0,25Hz; C) 1Hz; D) 4Hz.

< >
< >

TN5/16. Trén hinh dudi biéu dién mét thanh c6 khéi luong khong dang ké. Tac dung vao thanh cac
luc F,=100N va F,=300N. D& thanh ndm can bang truc quay cdia thanh phai di qua diém:
A) 5, B)2; C)6 D)4

TiM HIEU SAU THEM VAT LY SO CAP

TU TRUONG



Tir trudng 12 trudng luc tic dung 1én céc dién tich chuyén dong, cic dong dién va cdc vat
c6 momen tir (vi du nhu céc kim la ban, chang han) dat trong d6. Pac trung cho tir trudng
vé phuong dién tic dung luc 13 vecto cam tng tir B. Vecto ndy (tdc do 16n va huéng cia
no) hoan toan xéc dinh luc do tir trudng tdc dung Ién mot dién tich diém chuyén dong tai
mot diém cla trudng, Iuc nay con duoc goi la luc Lorentz. Néu ¢6 mot dién tich diém q
tai mot diém nao d6 trong tir trudng c¢6 van téc V 1ap véi vecto B mot géc a, thi luc
Lorentz do tir truong tac dung 1én né ¢6 do 16n bang:

F, =qvBsina,

¢6 phuong vuong géc vé6i hai vecto B va V, c¢6 chiéu dugc xac dinh theo qui tic ban tay
tréi.

Tac dung cua tir truong 1én mot doan day dan c¢6 dong dién chay qua la két qua tac dung
clia trudng 1én céc hat tai dién chuyén dong trong doan day dan dé. Luc do tir trudng tdc
dung 1én mot phan tir dong dién 1Al 1ap vé6i vecto Bmot géc o ¢6 do 16n bing:

F, = BlAl sina
c6 chiéu ciing dugc xdc dinh bang qui tic ban tay trdi. Luc nay duoc goi 1a luc Ampe.

Nguon cua tur truong la cac vat nhiém tir, cdc day dan c¢6 dong dién chay qua va cac vat
tich dién chuyén dong. Ban chat ctia su xudt hién tir trudng trong tat ca cdc trudng hop doé
chi c6 mot - d6 1a tir trudng xuat hién do chuyén dong clia c4c hat vi mo tich dién (nhu
cac electron, proton, ion) va nhd st c6 mat mot momen ti riéng cua cac vi hat do.

Tir truong bién thién cling xuét hién khi c6 su bién thién cta dién truong theo thoi gian.
bén luot minh, tir truong bién thién nay lai lam xuét hién mot dién truong xody (cam ung
dién tu).

Bay gid chiing ta s& di t6i khdo sdt mot s6 bai todn cu thé.

Bai toan 1. Trong khuon khé mdu nguyén tir c6 dién ciia hidro, hay ddanh gia do lon cdm
ling tir tai tdm qui dao tron cua electron. Cho biét ban kinh qui dao tron nay (bdn kinh
Bohr) 1y = 063107°m. Goi y: cdm ting tir tai tam mot ddy dan tron cé dong dién I chay

. I
qua bang B = 'I;LR ,trong dé p, =4r 107" H.N/m.

Gidi: Trong miu nguyén tir c6 dién cua hidro, electron c6 dién tich (-e) véi
e= 1610"°C vakhai lugng m, = 9110"*'kg quay xung quanh mot proton theo qui dao
tron c6 ban kinh ry (ing véi trang thdi co ban cla electron trong nguyén tu hidro). Gia st
v 12 van to6c cha electron trén qui dao ndi trén, khi d6 phuong trinh chuyén dong cua
electron theo qui dao tron c6 dang:

mv: 1 €

I Are, 1E

Tu phuong trinh d6 ta tim dugc van toc cla electron:

ve—% = 21910°m/s.

A dre,m,rg



Thuc ra, dé trd 10i cho cau hoi clia bai toan, khong cin phai tinh van toc cha electron.
Nhung gia tri cta van tdc nay ciling rat ding quan tam trén phuong dién nhan thic: van
toc cua electron nho hon van toc clia dnh sang t6i 2 bac. Co hoc lugng tir cho phép chiing
minh duoc ring ty s6 v/ cduogc biéu dién qua nhitng hiang s6 vii tru, do d6 ty s6 nay ciing
12 mot hang s6. Ty s6 nay trong vat 1y nguyén tir dugc goi 12 hang s6 cau tric t€ vi. Nguoi
ta ky hiéu hing s6 d6 1a a va né ¢6 gia tri bang 1/137.

Chuyén dong cla electron theo qui dao tron, nén ching ta c6 thé coi nhu mot dong dién
tron. D& dang thay ring cudng do cta dong dién nay bang ty s6 dién tich cla electron va
chu ky quay ctia né:
_ e _ e

T 2ar,
Thay biéu thifc clia van toc & trén vao, ta dugc:

eZ

| =
3/2 1/2
Mrrg) ™ (e,M,)
Dung biéu thitc cam tng tir & tam clia dong dién tron cho trong dé bai, ta duoc:

_ Mol _ ﬂoez _
B= = =1248(T).
2rg 8% % (e;m,)"? &)

Bai toan 2. Khi san xudt cdc mang polyetilen, mét tdm mang réng duoc kéo theo cdc
con ldan vai van toc v=15m/s(H.1). Trong qud trinh xit ly (do ma sdt) trén bé mdat mang
xudt hién mot dién tich mdt phdn bo’ déu. Hday xdc dinh do 1on t6i da cua cam iing tix ¢
gdn bé mdt ciia mang voi luu y rang cuong do dién truong danh thiing trong khong khi
bang E, =30kV /cm.

o ? - 2, S X 2, . 7, 7, S I
Goi y: cam ung tir ¢ gan mot ddy dan cé dong dién I chay qua c6 do lon bang B = ';L ,

r

trong do r - la khodng cdch dén truc ddy dan.

Y.

Gidi: Dé dang thdy rang giéi han E, ciia cudng do dién trudng cho phép c6 vai trd quyét
dinh gia tri cuc dai cia mat do dién tich mat o, trén mang. Dung moi lién hé giita cuong
do dién trudong & gan mot tAm tich dién déu va mat do dién tich mat clia tdim dé, ta c6 thé
Viét:
—_ max
E, = 2—80
Tir d6 suy ra mat do dién tich mat t6i da trén mang bang:



0 max = 2‘90 Edt
Vi céc dién tich xuat hién chuyén dong cling v6i mang vé6i van téc V, nén cd thé coi nhu

c¢6 mot dong dién mat v6i mat do:

m.

=VO .y = 26,E4 V.

Jmax

(o] TB o

|
AL
do, =
/ N
g dB
/ dy

—i) —-y 0 ¥y b

v

Hinh 2. Hinh 3.

Dé x4c dinh cam ting tir & gan bé mit clia mang, ta hdy khao sdt hinh 2, trong d6 dong bé
mat chay theo mat phang nim ngang vuong géc v6i mat phang hinh vé&, con mang (c6 bé
rong bang 2b) dat trong mat phang x = 0 va chuyén dong theo phuong z vé6i chiéu di vao
trong phia trang gidy. Ta s& tim cdm dng tir tai diém cdch mang mot khodng bing a
(a<<b). Muén vay, ta xét mot phan tir nho cua mang, cé bé rong dy dat doi xding. Mbi
mot dai c6 bé rong nhu vay sé tuong ting v6i mot dong dién:
dl dy = 2¢,E, vdy .
Cam ting tir dBdo hai dai d6i xtiing nhu vay tao ra huéng theo truc y va c6 do 16n bang:
4B = uoadl  _ 2u.e,avE, dy

m(@*+y’) m@ +y’)
Dé tim cam tng tir tao bdi tat ca cac dong bé mit clia mang, ta can tich phan biéu thic
trén theo y tit O dén b:

= Jmax

5 = 2HotodVEy J'Q dy _ 2uge,aVEy arctg2p

T o a’+ y2 /3 a
Do ching ta chi quan tdAm cam dng tir & gdn bé mat cua mang, tic b >>a. Trong trudng
hop d6 c6 thé coi b/a=o vatacé:

y‘b

B = uye,VE, = 5107°(T).
Bai toan 3. Trén mdt ban nam ngang khong dan dién cé ddt mot vong mdanh bang kim
loai khoi luong M va bdn kinh a. Vong & trong mot tir truong déu ndm ngang cé cam ving
nr B . Xdc dinh cuong do dong dién cdn phdi cho di qua vong kim loai dé né bdt ddu duoc
ndng lén.
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Hinh 4.

Gidi: Gia st cam tng tir B c6é huéng nhu trén hinh 3, con dong dién I di qua vong kim
loai ngugc chiéu kim dong ho. Xét mot phan tir vo cung bé dl kep giita hai vecto ban
kinh duoc dung dudi cic géc a va a+da, trong d6 da 1a géc vo cling nhd. Chiéu dai
ctia phan tir nay bang dl = ada. Luc Ampe tic dung 1én phan tir nay khi ¢6 dong dién I
chay qua c6 huéng vudng géc v6i mat phing hinh vé (cling duoc coi 12 mat phang nim
ngang) va di vao phia sau trang gidy. Do 16n cua luc nay bang:

dF = Idlasinga = IBasinada

Nhu thay rd tir hinh V&, tai cac goc 0<a <z luc Ampe huéng vao phia trong trang gidy ,
con tai cac goc w <a < 2z luc nay lai di ra phia ngoai trang gidy. Do do, trén vong kim
loai tdc dung mot momen luc nang doi véi truc OO' va momen can cua trong luc. D€ dang
thay rang khi tang cuong do dong dién I thi momen clia luc Ampe tiang va tai mot gia tri
gi6i han |, cla dong dién thi momen lyc nay s& so dugc v6i momen trong luc va vong
kim loai s€ bat ddu duoc nang 1én, bang cach quay xung quanh truc OO'.

Bay gio ta s€ tinh momen luc Ampe tac dung 1én phan tr dl d6i véi truc OO'":

dM , = -dF (a-asina) = IBa’(sina —1)sinada.

Suy ra momen luc Ampe toan phan tiac dung lén toan vong kim loai bang:
2n 2n
M, =1Ba’ I(Sina)zda - 1Ba’ J'sinada
0 0

Tich phan thit nhat bang 7, con tich phan thi hai bang 0. Boi vay:
M, =nlBa’
Momen trong luc tic dung 1én vong kim loai doi véi truc OO'":
M; =-Mga
Vong bat diu dugc nang 1én khi mémen luc téng cong bing 0:
7l ,Ba* ~Mga =0
Tir d6 suy ra cudng do dong dién phai di qua dé vong kim loai bit ddu nang lén bang:

- Mg

h .
" 7Ba

(Con nita)
Luwong T (Suu tam & gidi thiéu)






