CAU LAC BO VAT LY & TUOI TRE

GOC THU GIAN

Tai sao ma con ga con lai di qua dudng ?

Issac Newton dap : " Con ga dang ndm yén thi s& ndm yén mai , con con ga dang chuyén dong thi
Sé qua dugc duong "

Einstein trd 16i : " Con ga vurgt qua dudng hay duong vurot qua con ga con phu thude vao ai la
nguoi quan sat"

PO VUI KY NAY
Ban hay xac dinh khdi tam clia mot tim gb mdng co dang nhu hinh vé khi ban chi co mot chiéc but
chi va mot chiéc thude ké khong co do chia:

N&u hinh dang tdm g6 khong xac dinh. Chi véi mot day chi,
mot bat chi, mét thudc ké thi lam thé nao dé xac dinh duoc
trong tam tam gé.

NHUNG CON SO AN TUONG

100.000.000.000 T (100 ty Tesla)

la c&m Umg tr manh nhét trong toan vi tru. N6 dugc nha vat Iy Alaa lbrahim tir truong dai hoc
Washington phéat hién nam 2002 trén sao notron SRG 1806-20 . Tt trudng nay con manh han
nhiéu lan gidi han luong tlr la 4,4 ty tesla ( & do , electron bi giam trong mét khodng vé cting nhd ,
cd budc song De Broglie. D6 1a khoang gi6i han nhd nhét clia electron )



GIAI DAP PO VUI KY TRUOC — ¢O PHAI MAT TRANG KHOE HON MAT
TROI?

Thuy triéu 1a hién tuong xay ra do chuyén dong tuong déi gitta nudc bién va Trai Dat. Hién tuong
nay ¢ nguyén nhan sau xa la sy chénh léch gia téc cla cac thién thé gay ra cho toan bo Trai D4t
va cho nudc ndm trén mat Trai Dat. Su chénh léch nay 1a do béan kinh dang ké clia Trai Dat. Xét
mot thién thé bat ky khéi lugng M cach tam trai dat mot khodng r va ban kinh Trai Dat la
R = 640Gm.

Ching ta cung nhac lai dinh luat Van vat hdp dan clia Newton: “Hai vat co khéi lrong turong (g

m,m,
r2

m, va m, & cach nhau mét khoang r, sé hut nhau bang mét luc c6 do Ion:F =G voi
G = 66710 N.m?kg 2 Ia hang s6 hap dan *
Tir d6 ta tinh duoc gia téc cla trai dat gay ra béi luc hap dan cda thién thé:

GM

r.2

Gia t6c ma luc hat cla thién thé tao ra cho nudc bién dugc tinh gan dang:
GM
(r-R)
(& day ta chi xem xét trudng hop phan nudc & gan cac thién thé hon, con phan nudc bé mat sau
clia Trai Dat, xét hoan toan tuang tu)
Chénh léch gia t6c gira trai dat va nudc bién goi la s6 hang vi sai cla gia toc

Aa=a-a=GM [—1 —iJ

a=

(r-R} r?
Vi r rat 16n so véi R, ta c6 thé tinh duoc gan ding
Aa =2GM Bs
r

Ap dung cong thitc nay cho Mat Trai va Mat Trang
Khéi luong clia Mat Troila M ¢ = 199.10%°kg , clia Mat Trang M, = 736.10%kg
Khodng cach tir Mat Troi dén Trai Dat la rg = 150x10"'m, tr Mat Trang dén Trai Dat la

r, =38210°m
Tuong (ng ta tinh dugc gia tdc vi sai do Mat Trang va mat troi gay ra lan lugt 1a
a, =2GM,, ri =113010°m/s’
M

R —9 2
as =2GM4 . =503107°m/s

S
A~ 59
aS

Ta dé& dang thdy dugc gia t6c vi sai nay do mat trdng gay ra I6n hon han clia mat trai, diéu do Iy
gidi tai sao hién tuong thuy triéu ma chiing ta thuong quan sat dugc chi yéu la do chi Hang nga
“bé bong” clia chiing ta tao ra chir khong phai vi than Mat tréi hung di kia.

Cau lac bo Vat Iy va Tudi tré xin chiic miing va tang qua 10 ban sau da gii dén toa soan 16i
giai dung va sém nhat:

Nguyén Van Quyét I6p 12B3, trurong THPT Phiic Thanh, Hai Duong Truong Hitu Trung Iop 12 Ly,
trirong chuyén THPT chuyén Bac Ninh Tran Van Tra I6p 10A2 THPT Tran Pha Ha Néi. Vién Dirc
Séng A3-K32; Hoang Van Duong I6p A3-K31 THPT Phan Boi Chéu, TP Vinh, Nghé An



PAP AN CAU HOI TRAC NGHIEM

TRUNG HOC CO S&

TNCS1/14: Ddp 4n C
TNCS2/14: Dép an D
TNCS3/14: Dép an C
TNCS4/14: Déap an B
TNCS5/14: Dép an D

Vi 0°C tuong ting vé6i 32°F , 1°C tng véi 18°F va thuy ngan néng chay & —39°C . Vay
thuy ngan néng chiay & 32-391,8=-382°F . Ciing cin nhd ring nhiét do clia nuéc da
dang tan méi 1a 32°F .

Cac ban c6 dap an diang: Nguyén Tri Diic Quy 11Ly, THPT Chuyén Ha Tinh; Nguyén Thi Hdi
Yén, Ngo Thi Phuong Dung, Hoang Thi Hoa, Nguyén Thi Hong, Ddng Thi Vén, Trdn Thi Phuong
Anh, Pham Thanh Ting, Nguyén Lan Anh 1D, Truong Thi Tuyét, Duong Thi Thuong, Nguyén
Long Thanh, Nguyén Trung Lam, Nguyén Van Son, Nghiém Thi Nhu Quynh, Nguyén Thi Thuy,
Trdn Thi Loan, Nguyén Thi Lién, Vii Thi Loan, Nguyén Ddng Thanh, Nguyén Thi Trang, Nguyén
Thi Tho, Kim Thi Huong, Nguyén Thi Hanh, Nguyén Thi Luong, Pham Quang Du, Ta Tién
Thong, Ta Khdic Truong, Ta Thi Bich, Dao Minh Trung, Nguyén Thi Phdn, Duong Thi Ha,
Nguyén Thi Kim Tuyén, Phing Thanh Phuong, Nguyén Thi Anh Tuyét, Lé Thi Huong 7B, Lé Bdo
Ngoc, Trdan Thi Thuy, Nguyén Thi Thuy Linh, Pham Thi Thu HdangB, Nguyén Thi Nga, Pao Thi
Nga, Kim Ngoc Thong, Ta Thi Hanh, Nguyén Thi Hong Nhung, Pao Dinh Giang, Nguyén Thi
Hai Yén, Pham Thi Thanh Giang, Pao Thi Nga, Pham Thi Thu HdangA, Lé Thi Lan Duyén,
Nguyén Thi Giang, Nguyén Thi Ly, Vii Thi Lan Anh, Nguyén Trang Thu, Nguyén Ngoc Anh,
Pham Thanh Hai, Vii Thi Thanh Hoa TA, Pam Thi Huong, Nguyén Vdn Thinh, Nguyén Thi Lan,
Nguyén Ngoc Thanh, Nguyén Thi Hong Nhung, Kim Tudn Vii, Pdang Khdanh Duy, Nguyén Thi
Hoéng Hdi, Vii Thi Phuong, Qudng Ngoc Anh 7C, Pam Pitc Hanh 9B, Nguyén Thi Thom 8B,
THCS Yén Lac, Vinh Phiic; Ha Minh Tudn 11A3, THPT Phd Luong, Thai Nguyén.

TRUNG HOC PHO THONG

TN1/14 Dép dn E)

Goi y: Gia téc ¢6 huéng trung véi luc tdng hop tac dung 1én vat. Trong chuyén
dong dao dong luc luon hudng vé vi tri can bang nén gia to¢ ciing luon hudng vé vi tri can
bing. Khi x>0 gia toc ¢6 gid tri < 0. Khi x=0 thi gia t6c bang 0. Khi x<0 thi gia t6¢ ¢6 gid
tri >0. Con huéng van toc cho biét huéng chuyén dong cta vat. D& dang thdy chi c6 &
diém E 13 huéng chuyén dong (ttic huéng clia van toc) tring v6i huéng gia téc va déu
huéng vé vi tri can bang. Tai diém D van t6c huéng ra xa vi tri can bang trong khi gia toc
huéng vé vi tri can bang. Tai cdc diém A va C gia t6c khong c6 huéng xac dinh. Con tai B
van toc khong c6 huéng xac dinh.

TN2/14 Dép an B)
Goi y: Chu ki cua con lac don dugc tinh theo cong thic: T = 2T[\/: ,0day glagia
g
toc roi tu do, / do dai day treo. Khi thang mdy chuyén dong déu xuéng dudi gia toc biéu
kién bing gia toc roi tu do g nén T,=T,. Con khi thang m4y chuyén dong nhanh dan déu

xudng dudi véi gia toc a chang han thi gia toc hiéu dung g’=g,-a. Vi vay T,>T,.

TN3/14 Ddp 4n A)



TN4/14 Dép an E)

Goi y: Van toc cuc dai bang v, =21f .A=0,314(m/s)
TN5/14 Dép an D)

Goi y: Tan s6 cong hudng khong thay déi vi bang tan s6 riéng cta hé, tic 1a n6
chi phu thuoc vao chiéu dai cta day / va gia toc roi tu do ¢ noi lam thi nghiém. Tuy nhién
khi tién hanh thi nghiém trong khong khi luc can khong khi s& cén tr& chuyén dong cia
vat do d6 bién do dao dong giam di so véGi trong chan khong , dac biét & tan s6 cong
hudng.

Cac ban ¢6 dap an ding: Trdn Thuy Diém Ly 27, PH Can Tho; Lé Thanh Phuong 11B, Duong
Trung Hiéu 12B,Nguyén Diic Todn 10C, PTNK Ngo Si Lién, Bac Giang, Pdng Nguyén Chdu,
Nguyén Hitu Nhdn 121y, Trinh Lé Huy 11Ly, THPT Lé Quy Don, Binh Pinh; Nguyén Chi Linh
12A1, THPT Phan Boi Chau, KRong Nang, PakLak; Ho Thanh Phuong 12C4, THPT Hung
Vuong, Gia Lai; Nguyén Quang Huy K18B, Pham Viét Diic 12ALy, Khoi Chuyén Ly PHQG Ha
Noi; Ngoé Thi Thu Hang 12Ly, THPT Chuyén Ha Tinh; Huynh Hoai Nguyén 12Toan, PTNK
PHKHTN, PHQG Tp. Ho Chi Minh; Nguyén Bd Long 12Sinh, Hoang Huy Pat 12Ly, THPT
Chuyén Hung Yén; Phan Duy Tung 11A6, THPT Chuyén Phan Boi Chau, Nghé An; Lit Quoc
Huy 10Ly, THPT Chuyén Hang Vuong, Phia Tho; Nguyén Tdn Duy, Nguyén Manh Tudn 12LY,
THPT Lé Khiét, Quang Ngai; Hoang Trong Nam 12A1, Nguyén Lam Tdi 12A1, THPT Ngo Gia
Tu, Lap Thach, Trdn Van Phiic, Nguyén Thdi, Ngo Viét Cuong 11A3, Ddng Thi Minh Nhdm
10A10, THPT Chuyén Vinh Phic; Nguyén Vdan Phuong K16 — 3, THPT Chuyén Tuyén Quang;
Chu Tudn Anh, Ng6 Thu Ha, Duong Quéc Hudn 11Ly, THPT Chuyén Thai Nguyén.

PE RA KY NAY
TRUNG HOC CO S&

CS1/17. Cho mét cc rdng hinh tru, chiéu cao h, thanh day nhung day rat mong néi trong mot binh
hinh tru thanh mdng chita nudc ta thay céc chim mét nlra. Sau d6 ngudi ta d6 dau vao trong cdc
cho dén khi muc nudc trong binh ngang véi miéng coc. Tinh dd chénh léch gitta mitc nudc trong
binh va mic dau trong cac.
Cho biét khéi luong riéng clia dau bang 0,8 Ian khdi luong riéng clia nudc, ban kinh trong clia nudc
bang 5 lan bé day clia no va tiét dién cla binh bang hai lan tiét dién cla cdc.
Pham Manh Tan (Ha Néi)
CS2/17. Trong mét xi lanh thang ding, dudi mot pit tong rét nhe tiét dien S =100cm? ¢6 chira M
= 1kg nudc & 0°C . DuGi xi lanh c6 mot thiét bi dun cong sudt P = 500N . Sau bao lau ké tur lic
bat thiét bi dun pit tong sé dugc nang 1én thém h =1m so vdi do cao ban dau? Coi chuyén dong
clia pit tong khi Ién cao 1a déu, hay udc luong van tdc clia chuyén dong do.
Cho biét: Nhiét dung riéng cla nuéc la 42001 /kg dd, nhiét hoad hoi cla nudc la
22500°J/kg, khéi luong riéng clia hoi nuéc & nhiét do 100°C va &p suat khi quyén la
0,6kg / m®. B qua sy mat méat nhiét bdi xi lanh va méi trudng.
Nguyén Kim Nghia
(Truong THPT Ha Noi — Amsterdam)
CS3/17. Cho mach dién nhu hinh vé: Cho biét U =30V, R =R, =52, R, =32, R, la bién
trd co dién trd toan phan bang 2002 . Dién trd von k& vo cung 16n, dién trd ampe k& va day ndi
khong dang ké.




Tim vi trf clia con chay C va s6 chi clia cac dung cu do khi:

a) Hai von ké chi cung gia tri.

b) Ampe k& chi gia tri nho nhat.

c) Ampe ké chi gia tri I6n nhét.

Luong Tho Vinh (Ha Giang)
CS4/17. Mot vat sang dat vudng goc vai truc chinh va ¢ ngoai tiéu cu clia mot thau kinh hdi tu.

a) Né&u dich chuyén vat lai gan thau kinh thém 5cm thi anh dich chuyén ra xa thém 10cm, néu
dich chuyén vat ra xa thau kinh thém 40cm thi anh dich chuyén lai gan th4u kinh thém
8cm. Cac anh nay déu la anh that. Tinh tiéu cu f cla thau kinh.

b) Vatdang & cach thau kinh mot khoang 1a 15f . Mudn &nh cla vat dich chuyén mot doan
05f nguac chiéu truyén anh sang so vai anh cii, ngudi ta thuc hién theo 2 cach sau:

- Gilr nguyén vat, dich chuyén th&u kinh

- Gilr nguyén thau kinh, dich chuyén vat.

Hoi phai dich chuyén theo chiéu nao va dich chuyén mot doan bang bao nhiéu? Trong trudng

hop nao, sau khi dich chuyén &nh clia vat I6n han so véi anh dich chuyén béng cach kia.

Cho biét cong thire thau kinh la % = % +$ véi d,d' 1a khodng cach tir vat va anh tai thau

kinh, f 1a tiéu cu cla thau kinh.

Bui Gia Nghia (Thanh Hod)
TRUNG HOC PHO THONG

TH 1/17. Mot hat chuyén dong & thoi diém ban dau co van t6c v, =24m/s va gia toc

a =6m/ s”va hai vécto d6 hgp véi nhau mot goc a =120°. Biét rang vécto gia téc luon khong
déi.
a) Sau bao lau thi van t6c clia hat lai c6 gia tri bang v, .
b) Sau bao lau thi van t6c co gia tri nhd nhét. i
Nguyén Xuén Quang

TH 2/17. M6t 6ng rudt ga dung dé dun nudc co cong suét khong ddi dugc dat trong mot binh nhiét
luong ké da co chita mét luong nude nao d6. N&u cam dién va dé thém vao binh nudc § 0°C véi
t6c do 1g/s thi nhiét do 6n dinh trong binh la 50°C. Hay xac dinh nhiét d6 6n dinh trong binh néu ta
khong d6 thém nudc ma cho thém nudc da & nhiét do 0°C vdi téc do 0,5g/s. Bb qua sy trao d6i
nhiét clia binh véi mdi trudng xung quanh. Cho nhiét dung riéng clia nudc la 4,2 kJ/(kg.K), nhiét
nong chay riéng clia nudc da la 335kJ/kg. ) ]

Nguyén Tuan Anh (NTU - Singapore)

TH 3/17. Ngay x(ta ngay xua, chuyén ké rang, sau mot ngay lam viéc mét moi, ngudi tho rén
AKABA di qua mdt con sudi nhd udng nudc. Khi nhin xuéng nudc theo phuang hop véi mat nudc
mot goc a = 45°thoat nhién anh nhan thay dudi day sudi co mot chiéc nhan kim cuong. Sung
sudng va hanh phuc, anh voi vang 16i xuéng sui, dén ché c6 chiéc nhan. Khi dén noi, nhin theo
phuong thang ditng xudng, anh ta ngac nhién khi thdy tu nhién n6 bi nang I&n cao han lic dau,
nhung khong chan chir anh tho tay xuéng nhat chiéc nhan Ién va di ngay vé lang. Hay gidi thich
hién tugng ma AKABA da nhin thdy. N&u cho rang so véi lic dau anh ta nhin thi nhan dudng nhu
duoc nang 1én mot doan la 18,2 cm. Hoi do sau cla con sudi ma AKABA dén udng nudc la bao
nhiéu. Chiét suat nudc & do la 4/3.

Duong Van Trung (Quang Ngai)



TH 4/17. Hai ban tu dién phang dugc mac vao mot nguén co s.d.d E va dién trd trong r. Cac ban tu
dat thang ding va dua mot binh I6n chira chat 18ng co khdi luong riéng p, va hang s6 dien moi ¢,
tGi sat mép dudi clia cac ban tu. Khi d6 chat 1dng sé bat dau dugc hit vao trong tu. Trong thdi gian
thiét 1ap can bang trong hé co toa ra nhiét luong la Q. HAi lugng nhiét tod ra trong hé nay la bao
nhiéu néu thay chat 16ng trén bang mot chat 16ng khac co khéi lugng riéng p,, va hang s6 dién moi
¢,. B0 qua strc cang mat ngoai.

Ha Van Tam (Ninh Binh)

TH 5/17. Hai qua cau kim loai, ban kinh r dugc ndi véi nhau bang mot soi day thép
ménh, dai | . Céc qua cdu dugc ddt cach mot dién tich diém Q mot doan R nhu
hinh vé (V6i R>>1 >>r ). Hoi dién tich Q tac dung lén hé hai qua cau mot luc
bang bao nhiéu? Dién tich toan phan clia hé 2 qua cau bang 0.

Chu Manh Tién (Nghé An)

CHUY: a) Han cuoi cung nhan 1oi giai 1a 10/3/2005.

b) Bdt dau tir s6 VL&TT 13, Ban nao giuii t6i Toa soan sém nhdt loi giai
ding cua bai THS, sé duoc Cong ty FINTEC ting mot mdy tinh khoa
hoc Canon F-720.

,________
AI

GI01 THIEU CAC BE THI

DE THI TUYEN SINH

LGP KY SU TAI NANG VA KY SU CHAT LUGNG CAO,
DAI HOC BACH KHOA HA NOI
Mon thi: Vatly
(Thoi gian: 90 phut)

Bai 1. Mot con lac 10 xo duogc tao boi mot vat nhd (m = 1kg) gan vao ddu mot 10 xo dan
héi k = 40N /m, ddu kia clia 10 xo giit co dinh; tat ca dat trén mot mat phang ngang (hé
s6 ma sat trugt 4 = 01). Goi O 1a vi trf can bang cta vat, tai d6 10 xo khong bién dang.
Nguoi ta dua vat dén vi tri B, tai d6: OB, =15m, sau d6 tha vat nhe nhang. Hay mo ta



qud trinh chuyén dong cua vat; (khong yéu cdu thiét 1ap phuong trinh chuyén dong). Bo

qua khoi luong ctia 10 xo; g =10/s°.

O B,
Bai 2. Cho biét truc chinh ctia guong ciu 16m, trén dé c6 3 diém F, A, A’ v6i F 12 tiéu
diém, A 12 diém sdng, A’ 12 anh ctia A cho bdi guong.

F A A

Biéng cdch vé hinh hoc, xéc dinh vi tri dinh guong va tam guong.
Bai 3. Cho mach dién nhu hinh v€, C,,C, 1a cic dién dung cta hai tu dién, L 1a do tu cam
ctia mot cudn cam thuan va khoa K dang déng dong thoi trong mach dang c6 dao dong
dién. Tai thoi diém hiéu dién th€ giita hai tim cta C; dat cuc dai bang U, ngudi ta ngét
khoa K. Hay xdc dinh cudng do dong dién trong mach tai thoi diém hiéu dién thé giita
hai tdm cua C, bang khong. Cho C, <C,. Bo qua cic I(ilicf:n tre tr(?hlg mach.

1 1

K

-
Bai 4. Xét qua trinh phan ra a cua hat nhan *°Ra (ban vau vuug youy
2508 . 22Rn+ *He

Cho biét cac khoi luong (tinh):

m(**°Ra) = 225977121, m(**Rn) = 2219703241; m(*He) = 4,0015M

Tinh dong nang cua hat a.

Ghi chii: Nang luong cia hat c¢6 khéi luong tinh m cho bai: W = mc® + K , vé6i K 1a dong
nang cta hat, K = mv? /2 = p®/2m, p 12 dong luong clia hat.

DAP AN

Bai 1. B, O B, B
Vi tri Co nang Cong cua So sanh Chuyén dong
Fms

-Tal B1 luc | Tai B, : Ta B,dnO | 1 k(OB,)? - OB, >0 Vat chuyén d,(f)ng tr B, vé O
dan hoi lk(OBl)Z =-umg[OB, | 2 y vuot qua O dén B,:
Fq =KIOB,| 2 =-015J A 1 , 1 )

= 045J . Ek(OBz) _Ek(OBl)
= 6N Conangtai O>0

=—-ung (OBl + OBz)




>F . =1IN Suy ra
OB, -OB, = ——2’::“9
OB, = OB, —2”ng =10cm
- Tai B,: Tai B, Tu B,dén O Ek(OB )2 - 1mgB,0 > 0 Vat chuyén dong tr B,dén O
Fq = kOB, lk(OB )2 -pumg[B,0 | 2 i ° vuot qua O dén B,
2 271 =-01J . 24mg
= 4N > Fms — 0,2\] Co néng tal 0>0 OBg = 082 _T =5cm
- Tai B, Tai B, T By dénO | 1, (OB.)? - ymg (OB Vat chuyén dong tr B, vé O
F. = kOB, lk(OB % =-umgOB, | 2 : Js va ndm can bang tai do.
=ON>F_ |2 * |=-005 o
= 005J Conang tai O=0

Két luan: Chuyén dong ctavat B, - O - B, ~ O - B, - O

Bai 2.

Hai truong hop

a)

Theo hinh a)

Vat that, anh ao

1 1

AD AD

1

f

1 1

f—EA FA-f
FAFA'= {2 = FD2

Theo hinh b)

A

|
]

-1
f

Vat that, anh that

1 1
+

AD  AD
1

1
f

1

+ =
f+FA f+FN

1
f

FAFA= f? = FO?.

b)

DfFAO A’

Trong ca hai truong hop, tiéu cu f déu la trung binh nhan cua FA va FA’




Cach vé: V& vong tron duong kinh AA’, tir F v€ ti€p tuyén FT v6i vong tron. Trén truc
chinh 18y hai diém B, va B, saocho FB, =FB, = FT
Hai nghiém:

a) B, ladinh D, B, 1a tam O

b) B, latam O, B, la dinh D

Bai 3. 1) Khi hi¢u dién th¢ giita hai tam cua C, dat gid tri cuc dai U thi cudong do dong
do, _ ~dU,

dién trong mach bang O vi: i =—+=C—* =0
dt dt

Vay lic d6 su ngat mach khong gay ra hiéu tng gi.

Vao ldc vira ngat K, dién tich tu C, 1a g, =C,U,, dién tich tu C, 1a O. Cu thé lic d6 dién
tich tdm bén phai ctia C, 1a ¢, va dién tich tdm bén trdi cua C, 1a O.

2) Vi téng dién tich cha hai tdm nay khong déi nén dén thoi diém dién tich tu C, bing O
thi dién tich trén tdm trdi cia C, 1a g, dong thoi lic d6 trong mach c6 dong dién cudng
doI,. Ap dung dinh luat bao toan nang luong d6i v6i mach dién: ldc ddu nang luong

mach bang nang luong tu = %C UZ; Idc sau nang lugng mach = Eg_l +— > LI Z, ta dugc
2

2112
loyeol 12 1GUs 1)

2 2C2X2C2

Suyra |X=UO M
| c,L

Bai 4. 1) Trong phan ting hat nhan ;3°Ra- %2Rn+,He

Pong luong trudc phan tng bing 0

Dong lugng sau phan ting bing Py, + P,

Dinh luat bao toan dong lugng cho 0= Pr, + B, = Pr, =D,

Suy ra: pg, =p, (@

2) Nang lugng truéc phan tng: mg, c’

Nang lugng sau phan tng: m,,c° + K, +m,c® +K,

Dinh luat bo toan nang lugng cho: mg c® + K., +m,c” + K, =m,.c?
Kp + K, = (Mg, =My, —m )c? = Am[E® %)

Prn
L K 2m m
Mt khdc, ty s6 hai dong nang: — = —F-=—% (3) (theo (1))
Ka pa mRn
2m,
K K 2
Tir () va (3) suy ra: ~o =2 =AML g

mRn ma mRn + ma

Thay s6 tim dugc: K, = 48MeV .
Lwo’ng Duyén Bmh (DH Bach Khoa Ha No6i) gioi thiéu

GIAI PAP THAC MAC
(Xem VL&TT so 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.Q khong déi.

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

E, = EF% var, =1+1138F‘>b (r,21)

+R,
Cong sudt tiéu thu cua den khi méc truc tiép vao nguén (E,,r,) 1a:
E2
— I 2 —_
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:

Pd max (1+ Rd)z Rd dlnhmuc = 7(\N) .

Suy ra E, =8(V) hay E = 16(V).

Loi giai dap trén la caa ban Duong Trung Hiéu, 16p 11B, THPT NK Ngo Si Lién, Biac Giang.

Cac ban c6 giai dap diang: Trdn Vdn Hoa 111y, THPT Chuyén Bac Ninh; Nguyén Quang Huy
K18B, Chuyén Ly, PHQG Ha Noi; Vii Thi Ngoc Anh 12A3, THPT Yeén Khénh A, Ninh Binh.

GIAI PE KY TRUGC
TRUNG HOC cd &

CS1/14. Mét 6 t6 xudt phdt tir diém A trén dong cdi dé di dén diém B trén bdi do xe.
Khodng cdch ti B dén duong cdi la BC = h. Vdn toc cua 0 to trén duong cdi la Vv, va trén
bai xe la v, (V, >V, ). Hoi 6 t6 phdi roi duong cdi tix diém D cdch diém C mét khodng
bao nhiéu dé thoi gian ti A dén B laBgan nhdt.

'h

A D C

Gidgi: Ky hiéu AC =a,DC = x. Thoi gian 6 to di quang duong AD =a-Xx la t,, di
quang duong DBla t,. Tacé: t, =(a—-Xx)/v,

t, = (\/h2 +x° )/v2

Thoi gian 6 t6 chuyén dong tir A t6i Bla: t =t +t, = (@a—x)/v, +vh* +x* /v,

a, v,vh? +x% =v,Xx

t==
v V,V,




t . khi y=(v,vh®>+x* -v,x)min - (y+v,x)* =v7(h* + x?)

- (W =V;)X* = 2v,yx+(vh* -y*) =0 ()

bay Ila phuong trinh bac hai d6i v6i X, phuong trinh nay c6 nghiém khi
A=v;y* = (v =v;)(v'h* —y*) 20

- Vi y? 2vih? (v - v;)

y = hyv —v?

Véy ymin = h vl2 _Vg (AI: O) .

Nghiém ctia (1) la:
2 2
= v,y VbV -v;  vh
T2 _\2 2_\2 2 3
Vi =V, Vi TV, Vi —V,
PR R , v,h
Vay 6 to phai roi duong cdi tai D cach C mot khoang
Vi Vs
., ~ V2h N A eA 2 A 2 N R ~ . ~ N
Chi y: Néu a < ——— thi 0 t0 chuyén dong thang tur diem xuat phat A dén B ma

Vv - Vg

khong chay trén duong céi.

Cac ban c¢6 10i giai ding: Nguyén Piic Toan 10Ly, PTNK Ngo6 Si Lién, Bac Giang; Pham Vdin
Thudgn 10A2, THPT Luong Tai 1, Bac Ninh; Ddng Tran Nguyén 10Ly, Trinh Quéc Tho 11Ly,
THPT Chuyén Lé Quy Don, Binh Pinh; Cao Hoang Long, Nguyén Tudn Anh 11A3, THPT Ly
Tu Trong, Tp. Can Tho; Lé Thuy Anh 10A2, THPT Chuyén Lé Quy Don, Pinh Nguyén Tuong
Vy 10A™, THPT Phan Boi Chau, Pa Néng; Nguyén Thanh No¢i 11CT, THPT Nguyén Du,
PakLak; D6 Ngoc Thang, Nguyén Viét Tung 10T, THPT Dao Duy TW, Pham Tdn Khoa 10A2,
THPT Chu Van An, Ha Noi; Hoang Piic Khdnh 10Ly, THPT Nguyén Hué, Ha Tay; Nguyén
Hing Cuong 10H, THPT Phan Dinh Phang, Nguyén Bd Hoai 9D, THCS Phan Huy Chi, Thach
Ha, Nguyén Nam Anh, Ngoé Thi Tii Oanh, Nguyén Thi Hdi, N guyén Thuy Duong, Lé Hoang Hiép
10Ly, THPT Chuyén Ha Tinh; Lé Qudc 11A1, THPT Gia Dinh, Tp. Ho Chi Minh; Nguyén Thi
Huong 10A1, THPT Chuyén Lé Hong Phong, Nam Pinh; Lé Tang Ung 10A1, Nguyén Khdnh
Tung, Vo Tudn Pat, Nguyén Anh Thong, Ddu Huy Hodang, Nguyén Viét Cao Cuong, Vo Hodng
Hiép, Dang Ngoc Tro, Lé Thi Minh Ngoc, Lé Duy Khdnh, Nguyén Thanh Son, Pham Hdi Lé
10A4, Khoi THPT Chuyén, DH Vinh, Nguyén Quang Thdi 10A, THPT Tan Ky, Nguyén Tudn
Viét A3K33, Hoang Xudn Hiéu 10A3, THPT Chuyén Phan Boi Chau, Nghé An; Trdn Thi Kiéu
Trang 10A5, THPT Hién Da, Kiéu Thi Thuy Ngdn 9B, THCS Thi tran Song Thao, Cim Khe, Vii
Thi Kim Dung, Lé Minh Tudn, Nguyén Hitu Toan, Té Ngoc Hung, Té Minh Tién, Ngo Huy Cu,
Hoang Thi Thanh Tam 10Ly, Trdn Quoéc Tudn 10G, Ha Kim Dung , Nguyén Tudn Anh 11Ly,
THPT Chuyén Hung Vuong, Hdn Minh Hoang 11A, THPT Tam Nong, Phia Tho; Nguyén Thanh
Binh 10Ly, THPT Chuyén Nguyén Binh Khiém, Quang Nam; Vi Hong Kiét 11Ly, THPT Chuyén
Leé Khiét, Quang Ngai; Ngo Piic Phii 10L, THPT Chuyén Lé Quy Don, Binh Pinh; Pinh Thi
Tuyét Vén, Vo Quéc Hdi, Lé Tdn Loc, Pham Nguyén Phi Giao 11Ly, THPT Chuyén Tién Giang;
Nguyén Vin Phuong, Mai Van Ngoc 10A1, THPT Vo Thi Sau, Huyén Dat Do, Ba Ria — Viing
Tau; Luu Tudn Anh 9A, THCS Vinh Yén, Bui Thi Thu Huong 8E, THCS Lién Bao, Vinh Yén,
Nguyén Thi Kiéu Trang 11Van, THPT Chuyén Vinh Phic; Trdn Thi Lan Huong, Phan Thé Diic
10F, Nhit Thu Quyén 10H, THPT Chuyén Lam Son, Thanh Hoa; Ngo Thu Ha 11Ly, THPT
Chuyén Thai Nguyén.



CS2/14. Nguoi ta ddt mot vién bi ddc bang sdt ban kinh R =6cm da dugc nung néng toi
nhiét Ao t =325°C lén mot khoi muée dd rdt lon ¢ 0°C . HGi vién bi chui vao nudc da
dén do sdau bao nhiéu? Bo qua suw dan nhiét cia nuéc da va do néng lén cua da da tan.
Cho khoi luong riéng ciia sdt la D = 780%kg/ m®, ciia nuéc dd la D, =915kg/m®. Nhiét
dung riéng cua sat la C=4603/kgdo. Nhiét néng chdy cua nudc da la

A =3400°J/kg. Thé tich khéi cdu duoc tinh theo cong thitc :grR3 voi R la bdn

kinh.

Gidi: C6 thé xem ring kich thuéc khéi d4 rat 16n so véi vién bi
nén sau khi can bang nhiét thi nhiét do can bang 1a 0°C.

Nhiét luong ma vién bi toa ra dé ha nhiét do xuéng 0°C 1a: H

Q, =V.DC.(t-0)= gnRS.D.C.t

Gia str c6 m (kg) nudc da tan ra do thu nhiét ctia vién bi thi nhiét
lwgng dugc tinh theo cong thiic:

Q, =md
Ap dung phuong trinh can béing nhiét, ta thu dwoc déng thic
Q=@
3
_mi=2RepCt - m= AR DCL
3 3
Thé tich khoi lugng da tan ra nay dé dang tinh duoc:
v=m_ 47R°D.Ct
"D, 34D,

Do thé tich V, 1a tong thé tich ctia 1 hinh tru chiéu cao h va mot nira hinh cdu bén kinh R
(xem hinh v&) nén ta suy ra dugc

h= (Vt —lﬂlﬂsj 12 _ 4RDCt 2R =£ 2DCt 1
23 R 31D, 3 3\ 4D,
Vay vién bi chui vao nudc dd mot do sau la

H :h+R:(4D.C.t _g+1jR:(4D.C.t +1j§

3D, 3 AD,
Ap dung bing s6:
H = 4.78004‘;60325_'_1 6 _ 320m
3410°.915 3

Cac ban c6 10i giai ding: Cao Hoang Long 11A3, THPT Chuyén Ly Tu Trong, Tp. Can Tho;
Vé Hdo Nhdn, Nguyén Vdn Loi, Nguyén Thién, Dinh Thanh Quang, Pdng Trdn Nguyén 10Ly,
THPT Chuyén Lé Quy Don, Binh Pinh; Nguyén Tdn Long, Luu Minh Hién 9%, THCS Nguyén
Khuyén, Pinh Nguyén Tuong Vy, 10A18, THPT Phan Chau Trinh, Tp. Pa Nang; Hoang Lé Nhdt
10Ly, THPT Chuyén Nguyén Du, PakLak; Diép Thi Thé’ Phuong 10C4, THPT Hung Vuong, Gia
Lai; Nguyén Viét Tung, Phan Trung Theng, Pé Ngoc Thing 10T, THPT Dao Duy Tir, Nguyén
Thé Anh 9A1, THCS Ngo Si Lién, Ha Noi; Hoang Diic Khdnh 10Ly, THPT Nguyén Hu¢, Ha
Tay; Nguyén Thuy Duong, Nguyén Nam Anh 10Ly, THPT Chuyén Ha Tinh; Mai Ngoc Son
10A9, THPT Ho6ng Quang, Truong Minh Tii 9A2, THCS Pha Lai, Chi Linh, Hai Duong; Nguyén
Thi Ngoc Tuyén 10A8, THPT Bao Loc, Lam Pong; Hoang Xudn Hiéu, Lé Thi Minh Ngoc,
Nguyén Tudn Viét, Lé Duy Khdanh 10A3, THPT Chuyén Phan Boi Chau, Ddu Lé Trung 10A3,
Nguyén Viét Cao Cuong, Pham Hdi Lé, V6 Hoang Hiép 45A4, V6 Tudn Dat 10A4, Khoi THPT
Chuyén, DH Vinh, Nguyén Van Thdi 9A, THCS Ha Huy Tap, Nguyén Quang Thai 10A, THPT



Tan Ky, Hoang Xudn Kién 9A, THCS Bach Liéu, Yén Thanh, Nghé An; Biii Quang Nam 10K,
THPT Long Chau Sa, Hoang Thdi Son 9A1, THCSLam Thao, Trdn Quoc Tudn 10G, THPT Tam
Nong, Kiéu Thi Thuy Ngdn 9B, THCS Thi trdn Song Thao, Cam Khé, Nguyén Tudn Anh 11Ly,
THPT Chuyén Hang Vuong, Phi Tho; Nguyén Thanh Binh 10Ly, THPT Chuyén Nguyén Binh
Khiém, Quang Nam; Mai Vdin Ngoc, Nguyén Vdn Phuong 10A1, THPT V6 Thi Sdu, Huyén DAt
Do, Ba Ria — Ving Tau; Vii Vdan Hiéu 9B, Ta Minh Thong, Ngé Vin Huy, Nguyén Thi Thu
Phuong 9D, THCS Yeén Lac, Bui Thi Thu Huong 8E, THCS Lién Bao, Vinh Yén, Lé Viét Son,
Truong Quang Khdi, Nguyén Thanh Trung, Nguyén Vin Thach, Lé Van Cuong, Phi Xudn Truong,
Nguyén Hdan Vi, Nguyén Thanh Trung, D6 Trong Qudn, Lé Quéc Khanh, Pham Minh Tién, Lé
Huy Canh, Nguyén Céng Hudn, Vdn Ddng Son 9C, THCS Vinh Tuong, Vinh Phic; ,Nguyén Thi
Phuong Loan, Nguyén Minh Thdo, Kiéu Thi Dung, Lé Tdn Loc,Truong Huynh Pham Tdn, N guyén
Hita So Phong 11Ly, THPT Chuyén Tién Giang; Trinh Tudn Duong 9D, THCS Tran Mai Ninh,
Lé Van Pinh 10F, THPT Chuyén Lam Son, Thanh Hoa; Nguyén Thi Phuong Lién 10Ly, THPT
Chuyén Thai Nguyén

CS3/14. Dé xdc dinh vi tri ché bi chdp cua mot day doi dién thoai dai 4km, nguoi ta noi
phia dau ddy véi nguon dién cé hiéu dién thé 15V, mot ampe ké (cé dién trd khong ddang
ké) mdc trong mach & phia ngudn dién thi thdy khi ddu day kia bi tdach ra thi ampe ké chi
|, =1A, néu ddu day kia bi noi tdat thi ampe ké"chi |, = 18A. Tim vi tri chd bi hong va
dién trd cua phdan ddy bi chdp. Cho biét dién tré cua mot don vi dai cua ddy don la
0 = 1250/ km.
Gidi: Mach dién dé xac dinh chd hong ctia day doi dién thoai dugc bi€u dién twong duong
nhu hinh v&, trong d6 R 1a dién trd clia phan cach dién tai chd bi hong. Ky hiéu chiéu dai
cua day dién thoai l1a L, khoang cach tir chdé hong dén nguén 1a x. Khi d4u day kia bi tach
(K mo) thi U = 2xp + R)1,. Thay s6 tacé: 25x+R=15 ().

X —>

Khi ddu kia bi n6i tit (K déng) thi: U = | 2xp + 2= =X)P |
R+2(L-X)p

Thay s6 rdi rit gon ta dugc. 375x* -275x—-R+50=0 (2)

Rt R tir (1) r6i thay vao (2) ta duoc: 375x* —25x+35=0

Giai phuong trinh nay ta dugc: X, = 467km (loai)

X, = 2km

Thay x =2 vao (1) ta dugc R=102 . Vay ch6 day dién thoai hong cidch nguén 2km va
dién trd ctia phan céach dién tai chd hong bang 100Q .

Cic ban c6 10i giai ding: Lé Quéc 11A1, THPT Gia Dinh, Tp. H6 Chi Minh; Nguyén Viét
Cao Cuong, Phan Hdai Lé, Vo Quoc Pa, Nguyén Van Khdnh 10A4, Khéi THPT Chuyén, DH
Vinh, Lé Thi Minh Ngoc 10A3, THPT Chuyén Phan Boi Chau, Nghé An; To Minh Tién, Ngo Huy
Cuw, Vii Thi Kim Dung 10Ly, THPT Chuyén Hung Vuong, Kiéu Thi Thuy Ngdn 9B, THCS Thi trdn
Song Thao, Cam Khé, Nguyén Ngoc Quyén 9C, THCS Thanh Cu, Thanh Ba, Pha Tho; Mai Vdn
Ngoc, Nguyén Vin Phuong 10A1, THPT Vo Thi Sdu, Huyén Dat Do, Ba Ria — Viing Tau; Luu
Tién Quyét 10A1, THPT Yén Lac, Duong Vdan Cuong 9A, THCS Yén Lac, Phi Xudn Truong 9C,
THCS Vinh Tuong, Vinh Phiic.



CS4/14. Néu phuong dn thuc nghiém dé xdc dinh khoi luong riéng ciia chdt Iong. Dung
cu gom: 1 coc dung chdt long cdan xdc dinh khoi long riéng, 1 binh dung nudc nguyén
chdt, mot ong nghiém thanh mong cé vach chia dén mm, mot it hat chi du dung.

Giai: Néu mot trong cac phuong 4n sau:
1. Phuong an 1: Tha mot s6 hat chi vao 6ng nghiém. Khi tha 6ng nghiém vao binh nuédc
sao cho khong cham ddy binh, muc nuéc ngap o6ng la h,. Sau d6 tha 6ng nghiém vao coc
chat long, muc chat 1ong ngap o6ng 1a h,. Ky hiéu: Trong lugng ong nghiém (ca chi) la P,
tiet dién ong la S, khoi lugng riéng cua nudc 1a D, va cua chat long 1a D, . Sau khi tha,
ong nghiém & trang thai can bang thi luc ddy Acximet F, béng trong lugng P. Ta c6:
P=10D,;Sh, @
P =10D,h, 2

Te(1)va(2) - D, =D;h /h,
2. Phuong 4n 2.: Tha mot it hat chi vao 6ng nghiém ro6i rét chat 1ong vao 6ng cho ngap
cac hat chi, muc chat long trong 6ng la h,. Sau d6 tha 6ng nghiém nay vao binh nudc,
mutc nuSc ngap ong 1a H,. Ldy 6ng nghiém ra, rét thém chat long vao ong t6i muc h,.
Tha 6ng nghiém vao binh nudc, muc nudc ngap ong 1a H,. Khi can bang, trong lugng
ong nghiém (ca chi va chét 16ng) bang luc ddy Acsimet. V6i ky hiéu nhu trén va m 1a
khoi luong chat 1ong trong ong thi:

P+10m =10D,H,S ()

P+10m, =10D,H,S (2)
Trir vé v6i vé ciia (2) va (1) ta duge: m, —m, = D,S(H, —H,)

D,S(h, -h)=D,S(H, -H,)

H,-H,

h,=h
Cac ban c6 loi giai dang: Lé Thuy An 10A2, THPT Chuyén Lé Quy Don, Nguyén Thi Hdi
Phitong, Trdn Nguyén Thuy My 9/2, Luu Minh Hién 9/4, THCS Nguyén Khuyén, Tp. Pa Ning;
Truong Minh Tt 9A2, THCS Pha Lai, Chi Linh, Hai Duong; Vii Thi Thu Héng 10A6, THPT Dinh
Tién Hoang, Ninh Binh; V4 Tién Pat, Nguyén Cao Cuong 10A4, Khéi THPT Chuyén, DHVinh,
Nguyén Van Thai, 9A, THCS Ha Huy Tap, Vinh, Nghé An; Ngé Huy Cit 10Ly, THPT Chuyén
Hung Vuong, Nguyén Ngoc Quyén 9C, THCS Thanh Cii, Thanh Ba, Phit Tho; Nguyén Thdi Diic
11Ly, THPT Chuyén Quang Binh; Kiéu Anh 11Ly, THPT Chuyén Ha Long, Quang Ninh; Mai
Van Ngoc, Nguyén Vin Phuong, Ngo Thi Phuong Dinh 10A1, THPT Vo Thi Sau, Huyén Dat Do,
Ba Ria — Ving Tau; Bui Thi Thu Huong 8E, THCS Lién Bao, Vinh Yén, Lé Qudéc Khdnh,
Nguyén Cong Hudn, Nguyén Vin Son, B6 Trong Qudn, Nguyén Thanh Trung A, Lé Duy Canh,
Truong Quang Khoi, Lé Son Viét, Nguyén Thanh Trung B, Lé Vin Cuong, Phi Xudn Truong 9C,
Trdan Manh Hiang 9A, THCS Vinh Tudng, Vinh Phic; Trinh Tudn Duong 9D, THCS Tran Mai
Ninh, Nhit Thi Quyén 10H, THPT Chuyén Lam Son, Nguyén Trung Hiéu 9E, THCS Dién Bién,
Thanh Hoa.

BO SUNG DANH SACH CAC BAN CO LOI GIAI DUNG PE RA SO 13

CS2/13: Lé Thi Hong Hdi, Hoang Lé Sang, 10L, THPT Chuyén Bac Liéu; Hoang Minh
Gia 9*, THCS Poan Thi Piém, Quan 3, Tp. H6 Chi Minh, Nguyén Minh Hoan 10Ly,
THPT Chuyén Hung Vong, Phi Tho; Phi Xudn Trong 9C, THCS Vinh Tong, Nguyén
Hoa 9E, THCS Vinh Yén, Vinh Phic; Lé Diic Anh 9C, THCS Tran Phd, Nong Cong,
Thanh Hoa.

CS3/13: Lé Thi Hong Hdi 10L, THPT Chuyén Bac Liéu; Lé Vdan Hiéu Ly K28, DPH Can
Tho; Ong Thé’ Dué 11B, PTNK Ngo Si Lién, Bac Giang; Lé Hoang Hiép 10Ly, THPT
Chuyén Ha Tinh; Nguyén Minh Hoan 10Ly, THPT Chuyén Hung Vong, Phi Tho; Phi

Suy ra: D, =D,




Xudn Trong 9C, THCS Vinh Tong, Nguyén Hoa 9E, THCS Vinh Yén, Vinh Phic; Trdn
Thi Triic My, Nguyén Minh Thdo, Trdan Thi Kiéu Dung, Nguyén Thi Phong Loan 11L,
THPT Chuyén Tién Giang.

TRUNG HOC PHO THONG

TH1/14. Mot soi ddy mdnh, dong nhdt khoi luong m ndm trén hai mdt phdng nghiéng géc
6. Hé s6 ma sdt giita ddy va hai mdt phdng nghiéng la 1. Hé cdn bdng va doi xiing voi
mdt phdng di qua giao tuyén cia hai mdt nghiéng. Héi phdn ddy dai nhdt cé thé duoc,
khong tiép xiic voi hai mdt phdng nghiéng la bao nhiéu? Gid tri géc 8 lon nhdt la bao
nhiéu?

Gidi: Vi c6 hé tinh doi xiing nén khi can bang, phian day nim trén hai mat phang nghiéng
s€ la nhu nhau.

Goi chiéu dai méi phan day nim trén mat phang nghiéng 1a |, phan day tu do 1a |, va
chiéu dai cta ca soi day 1a | .

Xét mot phan day tiép xiic v6i mat phing nghiéng, khi hé can bing, cic luc tic dung lén
n6 la trong lyc P, luc cang T, luc ma sat F._.. Téng hop cdc luc nay phai bang 0. Ta c6:

T =F,—Psind

= T =mg(ucosd -sind)l, /1 (ulahe sé ma sit cha day va mat phang nghiéng).

Ta lai c¢6 khi day can bang, céc luc tdc dung lén phan day tu do 1a trong luc P, lyc cang
day T. Tong hop céc luc ndy bang 0, ta c6: P, = 2T sind

=2mgsiné8(ucosd —sind)l, /1

Thay p=1tacé: mg=1,/l =mg(sin28 + cos26 -1, /1

< |, =1,(sin28 + cos26 - 1)

_ I_2=sin29+00529—1:1_ 2

| sin28+cos26+1 sin28 +cos26 +1

7l

ViO<sf<— :>—ssm26’+c0526’<\/§ @

2

=1- 2 sl—zsl— 2
1+ I 1++/2

2
=1, male[l— 1+2\/§J

Tir (1) ta c6 dé day van khong tudt xuéng va phan day khong ti€p xiic véi cdc mat phang
nghiéng la 16n nhat thi 6 = 71/8.




Dé bai todn c¢6 nghiém thi I—ZZO:GS45°

Loi giai trén la cua ban: Nguyén Anh Cuong, 11Ly, THPT Chuyén Béac Ninh.

Cac ban c6 10i giai ding: Lé Thanh Phiuong, P6 Vdn Tudn, Ong Thé’ Dué, Duong Minh Phuong
11B, Duong Trung Hiéu, Pham Thé Manh 12B, PTNK Ngo Si Lién, Bac Giang; Nguyén Minh
Cuong, Nguyén Xudn Nam 11Ly, THPT Chuyén Bac Ninh; Nguyén Hitu Nhdn, Cao ST Diic
12Ly, THPT Chuyén Lé Quy Don, Binh Pinh; Trdn Quang Khdi 12Ly, THPT Chuyén Nguyén
Du, PakLak; Trdn Tudn Anh 11A, Pham Viét Ditc 12A, Khoi Chuyén Ly, PHQG Ha Noi; Lé
Duong Hung 11Ly, THPT Chuyén Ha Tinh; Nguyén Hdai Chdu 11A, THPT Pham Ngii Lao, Thuy
Nguyén, Trdn Quy Duong 12Ly, PTNK Tran Phd, Hai Phong; Vii Hoang Tang, Nguyén Tudn
Anh,Trdan Quoc Viét 121y, THPT Chuyén Hung Yén; Luong Kim Doanh 10Ly, THPT Chuyén
Lé Hong Phong, Nam Pinh; V6 Hoang Bién, Nguyén Ba Hing, Nguyén Manh Thanh, Nguyén
Khdnh Hung, Nguyén Vin Hoa A3K31, Nguyén Trung Qudn, Nguyén Tudn Viét A3K33, THPT
Chuyén Phan Boi Chau, Nghé An;Trdn Thi Phuong Thdol12 Ly THPT Chuyén Luong Van Tuy
Ninh Binh; Lé Huy Hoang 12Ly, Nguyén Ngoc Thach12B, THPT Chuyén Hung Vuong, Phid
Tho; Hoang Manh Binh Nguyén 12Ly, THPT Chuyén Quang Binh; Nguyén Tdn Duy 12
LYyTHPT Chuyén Lé Khiét, Quang Ngai; V6 Quéc Hai 11Ly, THPT Chuyén Tién Giang; Chu
Tudn Anh 11Ly, THPT Chuyén Thai Nguyén; Ha Viét Anh 10F, Lé Anh Linh, Bui Vdn Trung 11F
THPT Chuyén Lam Son, Thanh Hoa; Nguyén Vin Phuong K16-3 THPT Chuyén Tuyén Quang;
Nguyén Vin Bdc 10A3, Ddang Minh Nhdam 10A10, Lé Hoang Hdi, Chu Hoai Ldm, Trdn Vdn
Phiic, Bii Ngoc Giang, Vii Ngoc Quang, Trdn Trung Diic,Trdn Ngoc Linh,Nguyén Viét Cuong,
Nguyén Ngoc Hung 11A3, Nguyén Thi Phuong Dung,Nguyén Trung Tudn,Ddng Cong
Hai,Nguyén Tung Lam, Lé Quang Trung 12A3 THPT Chuyén Vinh Phiic.

TH2/14. M¢t vt duoc ném lén theo phuong thing dimg tir mdt ddt. Khodng cdch | giita
vdt dé va mot ngoi quan sdt ditng yén thay doi theo thoi gian theo quy ludt duogc biéu dién
trén hinh vé. Hoi nguoi quan sdt ditng ¢ do cao nao va cdach duong chuyén dong ciia vdt
bao xa? Vdn téc ban ddu ciia vdt bang bao nhiéu? Cho cdc dai lugng 1,,1,va 1,la da
biét, gia toc trong truong la g.

Gidai: Qua d6 thi ta thdy, tai thoi diém ban diu ngudi quan sdt da cach vat |, sau d6 vat
dugc ném théng diing 1én cao, khoang céch dan thu nho lai dén gia tri nhd nhat |, va sau
dé lai tang lén dén |, lai giam dén |, va tang t6i |,, nhu vay ta c6 thé hinh dung chuyén
dong ctia vat 1a dugc ném tir vi tri cach ngudi quan siat mot khoang |, sau d6 vat 1én t6i
diém c6 do cao ngang béng véi vi trf ngudi quan sét, diém nay cach ngudi quan sat |, r6i
vat tiép tuc 1én t6i diém c6 do cao cuc dai, diém nay cach ngudi quan sat |,. Nhu vay do
cao clla nguoi quan sat so voi mat dat la:

—_ 12 _2
h=y12-12.

Va ngudi d6 cach dudng chuyén dong ctia vat mot khoang |,. Do cao cuc dai cua vat dat
duoc la:
hmax= /12 =12 +,/12 =12

Vay van toc ban dau cua vat la: v, = /2ghmax = \/29(\/I12 -2 +\/I§ - |22)
Loi giai trén la cua ban: Nguyén Anh Cuong, 11Ly, THPT Chuyén Bac Ninh.




Cac ban c¢6 10i giai dung: Ho Thanh Phuong 12C4 THPT Hung Vuong Gia Lai; Nguyén Tudn
Anh 11A3, Cao Hoang Long 11B, THPT Chuyén Ly Tu Trong, Trdn Thuy Diém Ly27, PH Can
Tho; Lé Thanh Phuong, D6 Vin Tudn, Ong Thé Dué,Duong Minh Phuong, Vii Cong Luc 11B,
Duong Trung Hiéu, Nguyén Hitu Ditc, Pham Thé Manh 12B, Trdn Hoang Linh 10C PTNK Ngo Si
Lién, Bac Giang; Nguyén Minh Cuong, Nguyén Vin Ngoc, Nguyén Xuin Nam, Nguyén Vdin
Thanh, Nguyén Cong Dudng, Pham Thi Héong Anh 10Ly, THPT Chuyén Bac Ninh; Ddng
Nguyén Chdu, Nguyén Hitu Nhdn,Cao ST Dic 121y, Lé Minh Thiic, Pdng Tudn Dat 111y, Dinh
Thanh Quang 10Ly, THPT Chuyén Lé Quy Don, Binh Pinh; Nguyén Thuy Duong, Lé Thuy An
10A2, THPT Chuyén Lé Quy Don, Pa Nang; Trdn Quang Khdi 12Ly, Nguyén Thanh Noi 11A
Toan, THPT Chuyén Nguyén Du, Nguyén Chi Linh 12A1, THPT Phan Boi Chau, KRong Ning,
PakLak; Ta Diic Ting Pham Tdn Khoa 10A2, THPT Chu Van An, Nguyén Viét Tung Ngoé Tudn
Anh10TPTDL Dao Duy T, Nguyén Quang Huy KI18B, Trdn Tudn Anh 11A, Nguyén Anh
Phuiong10A, Pham Viét Dic 12A, Khoi Chuyén Ly, DPHQG Ha Néi; Nguyén Nam Anh, Lé
Hoang Hiép 10Ly,Truong Tudn Anh11Ly Ngé Thi Thu Hdang 121y, Trdn Ddc Phi LyK9, THPT
Chuyén Ha Tinh; Nguyén Hdi Chdu 11A, THPT Pham Ngii Lao, Thuy Nguyén, Hai Phong; Lé
Phan Bd Hoa 10A5, THPT Lé Hong Phong, Lé Quoc 11A1, THPT Gia Dinh, Huynh Hodi
Nguyén 12Toan, PTNK, PHQG Tp. Ho Chi Minh; Nguyén Tudn Anh, Hoang Huy Dat, Pham
Quoc Viét, Tran Quoc Viét 12Ly, THPT Chuyén Hung Yén; Bui Ngoc Binh 10Ly, THPT Chu
Van An, Lang Son; Luong Kim Doanh 10Ly, THPT Chuyén Lé Hong Phong, Nam Dinh;
Nguyén Manh Thanh, Pdng Danh Tudn, Nguyén Khanh Hung A3K31, Lé Thi Minh Ngoc,
Nguyén Trung Quadn, Vii Thi Nhdt Linh, Lé Duy Khdnh, Nguyén Tudn Viét A3K33, Vii Tudn
Ti,Phan Thé Truong 10A3, THPT Chuyén Phan Boi Chau, Phan Hdi Lé, Pdu Huy Hoang, Vo
Tdn Pat, Nguyén Khdnh Thinh, Cit Dang Thanh, Nguyén Viét Cao Cuong, Nguyén Van Khdnh
45A4 Khoi Chuyén DH Vinh Nghé An; Trdn Thi Phuong Thdaol2 Ly THPT Chuyén Luong Van
Tuy Ninh Binh; Nguyén Vii Long 11B1, T6 Minh Tién, Vi Kim Dung 10Ly, Nguyén Anh
Tudn11Ly,Nguyén Ngoc Thach12B, Lé Huy Hoang 12Ly THPT Chuyén Hung Vuong, Phi Tho;
Lé Anh Tudn, Hoang Manh Binh Nguyén 12Ly, Pham Tri Nam 11Ly, THPT Chuyén Quang
Binh; Nguyén Thanh Binh 10Ly, THPT Chuyén Nguyén Binh Khiém, Quang Nam; Ddng Dinh
Nhdt, Nguyén Manh Tudn, Nguyén Tdn Duy 121y, V6 Hong Kiét 11Ly, THPT Chuyén Lé Khiét,
Quang Ngai; Kiéu Anh 11Ly, THPT Chuyén Ha Long, Quang Ninh; Pham Tri Nam 11Ly,
THPT Chuyén Tién Giang; Pham Vdan Tung, Ha Diic Thanh 11B6, THPT Song Cong, Chu Tudn
Anh, Ngé Thu Ha 11Ly, THPT Chuyén Thai Nguyén; Hoang Viét Cuong 11A4, THPT Dao Duy
Tu, Ha Viét Anh, Ngo Piic Thanh, P6 Thi Thanh Ha 10F, Lé Van Dinh, Nguyén Tuing Ldam,Bui
Vén Trung,Lé Khdc Son Lé Anh Linh 11F, THPT Chuyén Lam Son, Thanh Hoa; Nguyén Vn
Phuiong K16-3 THPT Chuyén Tuyén Quang; Nguyén Hitu Giang 11A2, Vii Ngoc Duy 10A3, Luu
Tién Quyét 10A1, THPT Yén Lac,Pham Thanh Huongl 1A THPT Tran Phu, Hoang Trong Nam,
Nguyén Thanh Linh 12A1, THPT Ngo Gia Tu, Lé Hoang Hdi, Chu Hoai Lam, Trdan Vdan Phii, Bii
Ngoc Giang, Ngoé Viét Cuong,Nguyén Thdi, Vii Ngoc Quang, Tran Ngoc Linh 11A3, Nguyén
Manh Cuong 11A10, Bii Duy Anh,Nguyén Duy Hoéi, Ddng Minh Piic,Nguyén Tién Pat, Luu
Chung Tuyén 10A3, Ddng Minh Nhdm 10A10, Nguyén Trung Tudn, Nguyén Thi Phuong
Dung,Nguyén Tho Khiém,Nguyén Vin Linh,Nguyén Tung Lam, Lé Quang Trung 12A3 THPT
Chuyén Vinh Phiic.

TH3/14. M6t mol khi 1y tudng thuc hién chu trinh gom cdc qud trinh sau: qud trinh doan
nhiét AB, qud trinh ddng nhiét BC & nhiét do T,, qud trinh ddng tich CD va qud trinh
ddng nhiét DA & nhiét do T, = aT,. Hay xdc dinh ty s6' V. IV, theo @ va hé s6" y dé
cong ma khi nhdn duogc trong chu trinh trén bdang khong. Biéu dién chu trinh trén gian do
p—V. Bién ludn theo Q.

Gidi: - Vi C— D la qud trinh dang tich nén V. =V va A, =0

- Viqud trinh A-B ladoannhié¢t - T, V) =T, W}



y-1
o V_B :h:aHV_B:aV_l
VA TB VA
V. V., V., V. V
Nen In —°+In—A=InM=In—A=1iEI]na o
-y

Vg Vc V; IV, Vg
Vi cdc qua trinh BC v DA 12 dang nhiét

V,
- A, =NRT, [I]nV—C (n 12 s6 mol khi: n=1)

B
\% \%
A, =NRT, On—* = nRT, & n—*
VD VC
Xét qua trinh doan nhiét AB ta c6:
_nR(T; -T,) _nRT;1-a)
1-y 1-y
Pé cong ma khi nhan duwoc trong cd chu trinh  bang 0 thi:

ZA:AAB+ABC+A\CD+ADA:O

Ay = —AU

- InV—C+a[I]nV—A:a'—_1 2
B Vc 1-y

Giai hé phuong trinh (1) va (2) ta c6:
_Ve _a(na-1+1 nV—A— a-1-lna
Ve @-p@-)" V. @Q-p(a-D

Bién luan:

V, \ <
e Néua<l- -5>1vad-—2>1 Tacédé thihinh a.

B Ve
A~ VC N VA z N LERTRS
e Néua>1- —<1va—=<1. Taco6do thihinhb.
Vg Vc
Ar
| A
| aTq
D
|
! c B
T:
b . .. N 4
(a) o< 1 (b) o> 1

Cac ban c6 10i giai dang: Trdn Quang Khai 12Ly, THPT Chuyén Nguyén Du, Nguyén Chi Linh
12A1, THPT Phan Boi Chau, KRong Nang, PakLak; Nguyén Hiiu Piic 12B, D6 Vin Tudnl1B
PTNK Ngo Si Lién, Bac Giang; Nguyén Hitu Nhdan 12Ly, THPT Chuyén Lé Quy Don, Binh
Pinh; Nguyén Minh Cuong,Nguyén Vin Ngoc 11Ly, THPT Chuyén Bac Ninh; Nguyén Quang
Huy K18B, Tran Tudn Anh 11A, Pham Viét Ditc 12A, Khoi Chuyén, PHQG Ha Noi; Ngo Thi
Thu Hdng 12Ly, THPT Chuyén Ha Tinh; Nguyén Hdi Chdu 11A, THPT Pham Ngii Lo, Thuy



Nguyén, Tran Quy Duong 12Ly, PTNK Tran Phu, Hai Phong; Nguyén Tudn Anh, Hoang Huy
Dat 12Ly, THPT Chuyén Hung Yén; Trdn Thi Phuong Thdol2 Ly THPT Chuyén Luong Van
Tuy Ninh Binh; Hoang Manh Binh Nguyén 12Ly, THPT Chuyén Quang Binh; Lé Huy Hoang
12Ly THPT Chuyén Hung Vuong, Pha Tho; Ddng Dinh Nhdt, Nguyén Tdan Duy 12Ly, THPT Leé
Khiét, Quang Ngai; Chu Tudn Anh 11Ly, THPT Chuyén Thai Nguyén; Nguyén Tung Ldam,Lé
Khdc Son 11F THPT Chuyén Lam Son, Thanh Hoa; Ngo Viét CuongVii Ngoc Quang Trdn
Ngoc Linh11A3, Nguyén Tung Lam12A3 THPT Chuyén Vinh Phic.

TH4/14. C6 21 tu dién giong hét nhau déu cé dién dung C mdc noi tiép véi nhau réi mdc
vao mot nguon cé hiéu dién thé’U. Sau khi cdc tu dd nap dién xong, bo nguon dién di va
mot trong so cdc tu dién duoc mdc nguoc lai, tic la ddo vi tri hai bdn ciia tu dién dé,
nguoi ta mdc bo tu dé voi mot dién trd R. Tinh dién luong chay qua dién trd R va nhiét |-
uong tod ra o dién tro do.

Gidi: * Ban dau: (hinh v€ 1). Dién dung tuong duong cia bo tu C,, = %

= Dién tich cia méi tu la: g, =U [C, = % *

 Giai st ta ngat tu th (n + 1) (nam gitia nit A, va A ,,) roi sau dé6 mic nguoc lai.
(0<sn<20).

Khi dé dién tich & céc tu déu thay ddi, hé twong duong vé6i bo gom 3 tu ¢6 dién dung:
C,,C,,C, maic ndi ti€p nhau (hinh v& 2).

Trong d6: C, =C

+ Goi q,,0,,0; lan lugt 1a dién tich cac ban tu bén trdi cua tu C,,C,,C,, khi mach da
6n dinh (khong c6 dién lugng chuyén qua R nita).

, O, 9% , 0 _
Taco: U =2+ =4+ =2=0 (2
aco:U,, c. e te 2

+ Ap dung dinh luat bao toan dién tich:
FNut Ay, Ayl 6703 =0 4G, =0=0,=g,=a9 (3
*Nut Ar -0 +0, =0y —0G, =20, (4

+ Thay (1), (3) vao (2) va (4) ta thu duogc:

_2q,
%(n+20—n)+%: {20q+q2:0 a="7
= —q+d, =-2q __40g
~q+0, =-2q, ? ° qz———21O
19 191UC
e Pién luong ch Rla: Ag= —qgl === = %
ién lugng chay qua R 1a: 4q =g, - ¢ =" ™

« Ap dung dinh luat bao toan nang luong: W, = Q +W



2 2 2
:Q:WO—W:q_O—q_i-i-i + G2
oc, | 2lc, ¢, ) 2,

Thay dit liéu vao ta co6:

2 _
Q=1 Jzil 380[UJ2C= 361 [W*C =00195[CU> (**¥)
2 21 1852:
A ¢ A A A A A q; ¢ q
e e L P P

+ - R
g Ug 1
Hinh 1 Hinh 2

Loi giai trén la caa ban: Duong Trung Hiéu, 12B, THPT NK Ngo Si Lién Bac Giang.

Cac ban ¢6 10i giai dang: Nguyén Hitu Piic,Pham Thé’ Manh 12B, D6 Vin Tudnl1B PTNK Ngo
Si Lién, Bac Giang; Nguyén Vdan Ngoc 11Ly,THPT Chuyén Bac Ninh; Ddng Nguyén Chdu,
Nguyén Hitu Nhédn 12Ly, THPT Chuyén Lé Quy Don, Binh Pinh; Trdn Quang Khai 12Ly, THPT
Chuyén Nguyén Du, Paklak; Nguyén Quang Huy K18B, Ngo Tién Hung 11B, Pham Viét Diic
12A, Khoi Chuyén, PHQG Ha Noi; Ngoé Thi Thu Hdang 121y, Trdn Ddc Phi Ly K9,Truong Tudn
Anh11Ly THPT Chuyén Ha Tinh; Pham Qudc Viét, Vi Hoang Ting,Dé Trung Hiéu, Hoang Huy
Dat 12Ly, THPT Chuyén Hung Yén; Trdn Thi Phuong Thdol2 Ly THPT Chuyén Luong Van
Tuy Ninh Binh; Nguyén Ngoc Thach12B, Lé Huy Hoang 12y THPT Chuyén Hiang Vuong, Phi
Tho; Hoang Manh Binh Nguyén 12Ly, THPT Chuyén Quang Binh; Ddng Dinh Nhdt, Nguyén
Manh Tudn 12Ly, THPT Lé Khiét, Quang Ngai; Tran Ngoc Linh, Chu Hoai Lam, Bui Ngoc
Giang,Nguyén Thai, Vii Ngoc Quang 11A3, Nguyén Thi Phuong Dung,Ddng Cong Hai,Nguyén
Tho Khiém,Nguyén Vdn Linh,Nguyén Tung Ldam, Lé Quang Trung 12A3 THPT Chuyén Vinh
Phiic; Truong Huynh Pham Tdn 11Ly, THPT Chuyén Tién Giang; Chu Tudn Anh, Bui Duy
Binh,Ngé Thu Ha 11Ly, THPT Chuyén Thai Nguyeén; Lé Anh Linh, Nguyén Tung Ldam,Lé Khdc
Son, Lé Vii Viét Long 11F THPT Chuyén Lam Son, Thanh Hoa;

THS5/14. Mot binh hinh cau bdn kinh lon, chita ddy mot chdt 1ong khong chiu nén, cé
khoi luong riéng la pva hang so’ dién moi € Chdt 1ong tich dién déu voi mdt do dién tich
la O .Trong binh cé hai qud cdu nho giong hét nhau, khong tich dién, dugc lam bang chat
dién moi, ban kinh r va khoi luong riéng p,. Hoi cdc qud cdu nam ¢ dau? Cho gia toc roi
twdo la g. Bo qua su phdn cuc cua cdc qud cdu.

Giai: Ta hinh dung khong gian bén trong cdc qua cau la su chong chit cua chat 16ng
mang dién tich duong (giong nhu chat 16ng thdm vao) con cdc qua cau mang dién am s&
trung hoa dién tich chat 16ng ngdm vao. Do d6, ta khao sat tuong tac giita toan bd qua cau
16n c6 ban kinh R v6i mat do dién tich 0 va cac qua cau nho ban kinh r v6i mat do dién
tich —=9J.

Cuong do dién truong do qua ciu 16n tao ra bén trong né tai khoang cach x(x < R) tinh tir
tam ctané: E [B= g
&€,

4 . X . .
Trong d6: Q = 577(35 l1a dién tich chia trong hinh cau ban kinh X dong tam véi hinh

cdu ban kinh R. va S =47x* 1a dién tich mat cau nay.



4 2 N 2 2, . , 4 N 2 2 s, J N
Nhu vay, néu qua cau nho (c6 dién tich = —57135 ) nam O khoang cich X keé tur tam

47135

qua cau 16n thi chiu tdc dung cua mot lyc hudng vao tam F,) =qE, = o, X, tuong
E€,
tu nhu tac dung ctia mot 10 xo c6 do cting K = 477 °07 /9¢¢,,.

Nhu vay, bai todn duoc chuyén sang viéc tim vi tri qua ciu ¢ dién tich q duoc treo 1én
mot 10 xo ¢6 do cing K trong chét 1ong ¢6 khoi lugng riéng © (nhu hinh vé 1).

X 2 A . 2 9 4 3 N N A 7 N A
Moi qua cau chiu tdc dung cua 4 lyuc: P=mg = 3 7T°p,9 va luc dan hoi (luc kéo vao tam
qua cau I6n) Kx.

Qua cdu can bing nén: P+F, +F, +Kx =0

47130°

Chiéu lén Oy: mg — F, = Kxcosfd = glﬁ(po -p)g= xcosd (1)

0

Chiéu lén Ox: F, = Kxsinéd

2 3 52
T =49 5sing 2)
4ree,d 9¢e,

Véi d =2xsind va q = —gﬂsd, gidi he (1) va (2) ta duge: d =%/2r .

Thay rang d < 2r, nhu vay cdc qua cAu nam canh nhau. B&i vi cdc qua cdu rdt nho
(r << X), nén dé goc @ ding thi tgd=r/x=0 hay 6 =0.

3(p, — P)YEE,
6 2

Tuy theo vao ddu cta hiéu (0, — p) ma cdc qua ciu s& nam thép hon (nhu hinh vé& 1) hay

Nhu thé, tir (1) ta suy ra: X =

cao hon so véi tam clia qua ciu 16n. Diéu kién suy ra tir két qua 1a hiéu (o, — p) khong

qud nhd dé cho r << x .
F, : F, y
H\Sﬁ% P
x ! K
F, Fq
P
<

Hinh 1

Ban Pham Nhdn Tho, 12C1, THPT Tran Quoc Tuan, Quang Ngai dugc nhan phan
thudng ctia cong ty FINTEC. Xin chic ming ban.

Cac ban c¢6 10i giai dang: Bach Hung Poan, Nguyén Bd HungVé Hoang Bién Hoang Vn
Duong, Nguyén Vin Hoa, A3K31THPT Chuyén Phan Boi Chau,Thdi Anh Tu 12A3THPT Phan
Dang Luu, Yén Thanh Nghé An; Nguyén Anh Cuong 11Ly THPT Chuyén Béc Ninh.

LAM QUEN VGI VAT LY HIEN PAI



z 2 ) N
NOI AM ANH THO! GIAN
Pham Vin Thiéu — Pham Van Thiéu
(Tiép theo ky trudc)

Néu nhu khong c6 su nhay vot trong viéc do thdi gian, khong thé néi dén mot cudc cach
mang k¥ thuat: Khong phai mdy hoi nuéec ma 1a nhiing chi€c dong ho trong tdi cong nhan,
la “nhitng chi€c mday moc then chot cla thoi dai cong nghiép” — nha nghién ctu xa hoi
Lewis Mumford viét. Chinh ching da cho phép ddm ngudi ngay cang dong trong cac nha
mdy, ngay cang 16n thong nhat v6i nhau theo mot thoi gian chudn. Néu khong c¢6 dong ho
thi cdc day chuyén sdn xuat khong thé hoat dong duoc. Sau khi day chuyén dau tién dugc
dua vao san xuat & Chicago nam 1910, con nguoi da quen dan véi nhip do cta phut. Khi
xudt hién tau hoa, hang hai va dién tin, nhu ciu do thoi gian chinh x4c ngay mot cao. Véi
su xuat hién cia mang may tinh, hanh tinh cta ching ta c6 vé hoa nhip véi nhau thanh
mot ngdi lang 16n. Téc do thong tin khiing khiép da lam cho khoang céch vé khong gian
khong con quan trong nhu truGe. Nha triét hoc Paul Vililo cho rang khoang céch khong
con quyét dinh su thanh cong cua mot du 4n nita. Chiéu do quyét dinh cua lich st gio day
la thoi gian tuon chay tir su kién dén su kién.
Nhitng nhan dinh nhu vay dua trén co s& ciia mot niém tin kh4 phd bién vao mot thoi gian
hoan toan khong phu thudc vao su van dong cua thé gidi, chay vé phia truGe hay dimg lai.
D6 1a mot y twdng ma nén vat 1y hién dai xem nhu 1a dién r6, miac dau hang tram nam
truGc d6 né da ting phai chap nhan. Isaac Newton viét nam 1687: *“ Thoi gian tuyét doi,
thuc va todn hoc chay déu va doc 1ap v6i moi vat xung quanh né”. Albert Einstein 1a
ngudi viit bo niém tin cho rang & mot noi nao d6 ¢6 mot déng hod chl quyét dinh nhip dap
cta vii tru. Ong d3 dua thoi gian va khong gian ra khoi su tréi buoc cha tinh tuyét d6i va
gan ching vao khuon khé cta 1y thuyét twong d6i rong clia minh, mot 1y thuyét cho dén
nay van bao trim moi thé giéi quan: thoi gian gan lién véi khong gian thanh mot thé
thong nhat khong thé tdch roi, mot khong — thoi gian; va ca hai déu c6 thé gian ra va co
lai. Nhitng vat c6 khoi lugng 16n 1am cho thoi gian chay cham lai va lam cho khong gian
xung quanh cong di; diéu tuong tu ciing xdy ra trong con tau vii tru chuyén dong rat
nhanh. Theo Einstein, chi ¢c6 mot dai luong trong vil tru 1a khong thé thay déi: d6 1a van
toc 4nh sang. N6 12 gidi han cudi cung dugc phép, khong mot biic xa hay vat thé nao c6
thé chuyén dong hay truyén nhanh hon. Céc tric dac thién vin khang dinh tinh ding din
cta ly thuyét tuong d6i. Nhung mdéi vai nam gan day da xuédt hién mam mong ctia mot
mai hoai nghi vé tinh phd quat (diing cho moi noi) clia cdc tu tudng Einstein. “Cudc cich
mang cua Einstein chua hoan thanh”, nha vat ly thién van Uc Paul Davies nhan xét. TAm
hoat dong ctia Iy thuyét tuong doi xem ra chua dugc kiém ching bdi chinh Einstein cling
bi méc vao nhiing sai 14m cta nhiing thé ky vira qua. Ong van chua tra 1i dugc cho cau
hoi mang tinh quyét dinh: thoi gian hinh thanh nhu thé nao?
Chi ¢6 Stephen Hawking méi du can dam d€ tong hop thoi gian va su sang tao thé gidi
thanh mot thé thong nhat va truyén ba né. Nha vii tru hoc va ngudi viét sdch phd bién
khoa hoc ban chay nhat nguoi Anh dugc dong nghiép ton vinh 1a “hoang d€ cua khong —
thoi gian 4 chiéu” da ti€p can vin dé nay véi mot logic sac bén: mot khi thoi gian, khong
gian va vat chat quyén chat vao nhau nhu Einstein tirng ndi thi that 1a vo nghia khi ban
huéng ciia thoi gian tai noi con chua cé vat chat xuét hién. Diéu duy nhat c6 thé xay ra la:
thoi gian da hinh thanh va cling véi vat chat vii tru trong 10 lira ciia Vu N6 Lén (Big Bang)
v6i nhiét do 10.000 ti do. Tru6e thoi diém d6 1a gi? D6 1a mot cau hoi vo nghia ciing
giong nhu cau hoi: nuée nao nam & phia Bic clia Béc cuc.
Su hinh thanh ctlia thoi gian cidch day khoang 15 ty nam da dé lai nhitng dau vét khong thé
x04 mét. Cho dén nay trong vii tru van con cdi goi l1a buc xa tan du, hay bic xa nén



(phong) — di san con lai cia Vu N6 Lén cho ta thong tin vé ba phiit ddu tién ctia Vii Tru.
Tu nhitng gon séng nhd cua bic xa vo tuyén nén do vé tinh COBE thu dugc nam 1992,
cdc nha thién van vat 1y da cé thé khang dinh 1y thuyét vé su hinh thanh clia thoi gian véi
Vu N6 Lén. Mot xi mang tié€p theo — du dinh vao nam 2004 — ¢6 nhiém vu thu thap thém
chi tiét cho quang lich sir sdng tao vii tru (sang ché) nay. Hiéu duoc & mic do ndo ban
than su troi cta thoi gian chi 1a hé qua cua nhitng su kién vii tru s& cho phép nhiing du
dodn vién tudng trd thanh hién thuc, va con ngudi ciing ¢ thé diéu khién duoc thoi gian.
Su du hanh cua thdi gian, mot y tudng dién r6 nhat cua tri tudng tugng vé quyén luc cla
con ngudi di nam trong viing c6 thé nghi t6i duoc.

Kip Thorn la ngu@i da bién y tudng trén thanh doi tuong ctia khoa hoc nghiém tdc. La nha
vat 1y khiém ton & vién Cong nghe Cahforma ngudi ndi ti€ng véi nhitng du doan veé s6ng
hap din, Thorn da lam tat ca dé tranh su ndi bat cho nhiing 1y thuyet clia minh. Ong d3
dat cho nhitng bai b4o ctia minh ding trén céc tap chi vat Iy nhiing céi tén k¥ quic nham
dé thién ha khoi chid ¥ dén noi dung cta ching. Thorn bat dau nhitng nghién citu cua
minh sau khi nha thién vin My, cing ban bé cuia 6ng, Sagan hoi: liéu ¢6 thé du hanh
trong khong gian vGi van toc 16n hon van toc dnh siang hay khong - di€u ma theo 1y thuyét
twong do6i 1a khong thé. Sagan can diéu dé dé viét mot cuon truyén khoa hoc vién tudng.
Sau khi giai mot s6 phuong trinh Einstein, Thorn khong ngo tim ra mot s6 du’bng ngam
trong thién ha, theo d6 ching cin Chuyen dong véi van toc 16n hon van téc clia anh sang
ciing c6 thé vuot lén trude thoi gian. Ong dat cho nhitng dudng niy cdi tén 1a cic 16 sau
vl tru.

Mot 16 sau c6 thé xem nhu mot 16 den ¢6 clra ra, va d6 ciing 12 sin pham dic biét nhat clia
1y thuyét tuong d6i. Thuc ra khong ai con nghi ngd su ton tai thuc t€ clia nhitng 16 den,
ma theo nhu John Taylor - d6 1a “nhitng d6i tuong khung khi€p nhat ma loai ngudi biét
dén”. Mot diéu chic chan nhat 1a 16 den 1am cho thdi gian dimg lai, boi vi né ¢6 khoi
luqng cuc 16n. Song ban chat cta nhitng ddo chét nay trong vii tru chinh 1a & chéd ching
khong tha ra nhitng gi ma ching da nuét vao, ké ca anh sang. Trai lai, nhitng 16 sau lai
trong su6t dén ndi ta c6 thé nhin thau va cho phép nhitng nha du hanh to gan gidm t6i gan
dé thoat ra theo ctra sau. Khong — thoi gian vii tru nhu mot ngon doi, mot 16 sau c¢6 dang
nhu mot hAm ngam xuyén qua. Trong khi vat chat va con ngudi ngay nay van con phai
khé6 nhoc leo 1én theo nhiing con dudng thong thudng dé vuot qua, thi nhitng nén vin
minh cao hon dé dang chui qua theo dudng 16 sau dé t6i mot diém khédc trong khong —
thoi gian. Va khi dat t6i trinh do 4y, mot nguoi Trdi Dat trong twong lai c6 thé dé dang trd
lai v6i thoi tho du ciia minh. Nha nghién ctu céc 16 sdu mdéi nhin thdy thap thodng dau do
O cudi chan troi xa tit mot ¢cd mdy thoi gian thuc su. Song ong ta van chua biét rd tim dau
ra lugng “vat chat khong 16 ky la” kia dé c6 thé uon cong khong thoi gian lai sao cho
trong d6 c6 thé hinh thanh cic 16 sau.

Mic dul vay, tit ca cdc co sO nghién citu to ra hoang mang nhu thudng xay ra moi khi mot
mo hinh vii tru bi lung lay. Cdc nha vat 1y va triét hoc tranh luan véi nhau rat gay gat vé
nhitng kho khin c6 thé gay ra do kha nang ton tai clia mot may thoi gian. Van dé phai ban
& day l1a nguyén ly nhan qué, vi mot may thoi gian hoat dong thuc thu ¢ thé kéo nhitng
hé qua hét sic mau thuin. VE mat ly thuyét, hién nay c6 thé nghi dén chuyén du hanh
trong thoi gian ma xua nay chi ¢ thé xdy ra trong nhitng phim vién tuéng.

Khong thé nao giai quyét duoc nhitng diém yé&u phd bién d6, Hawking da cho riang c6 1&
khong ton tai may thoi gian boi vi néu khong, nguoi tir tuong lai da dén véi ching ta tir
lau roi. Tuy nhién, cdc nha khoa hoc théng nhit véi nhau & mot diém: ngay ca nhitng cd
mdy thoi gian tot nhat ciing chi cho phép quay nguoc thdi gian téi diém ma né dugc ché
tao. Lgor Novikov, mot nha vat 1y ngudi Nga da di xa hon. Nam 1996, ong da chiing
minh dugc bang todn hoc ring khong thé thay ddi qud khit trong nhitng chuyén du hanh
theo thoi gian. Nguoi ta chi duoc phép xuat hién nhu nhitng nguodi quan sat ma thoi.
Nhitng ngudi con chua ra doi s€ dao choi trong ngay hom nay mot cach tham lang giong
nhu canh phim”Cudc choi da tan” cia nha van Phap Jean Paul Sartre, trong d6 ngudi song



va nguoi chét séng chung v6i nhau ma khong hé nhan ra nhau. Nhitng ngudi duong thoi
vGi Napoleon chen chic mot cach bat luc gitra Paris thé ky 20, ngan cach véi nhiing nguoi
song boi nhitng buc tuong vo hinh. Chinh bic tuong nay s€ lam vo hiéu hoa nhitng gi ma
ngudi chét s€ lam. Vi nhiing tinh todn ctia minh, Novikov da loai bo dugc nhitng nhugc
diém 16n nhat cta § tudng du hanh theo thoi gian: ong chi ra rang mdy thdi gian hoan
toan khong lam r6i loan nhitng quy dinh ctia nguyén ly nhan qua, ong da cung cap luan
chiing cu6i cing cho chudi nhitng y tudng da 1am thay déi co ban y tudng clia con ngudi
v€ ban chat cta thoi gian.

(Con nita)

TIENG ANH VAT LY

Problem: Two cars approach an intersection of two perpendicular roads as shown.
The velocities of the cars are V, and V,. At the moment when car 1 reaches the

intersection, the separation between the cars is d . What is minimum separation between
the cars during this motion?

'\Trajectory of car Car 1

Car 2

Solution: To determine the minimum distance between the cars, it is useful to change
reference frames to that of the car 1 when it reaches the intersection. The figure shows the
straightline trajectory of the car 2 that is observed from car 1's point of view. The shortest
distance between cars occurs when observer 1 is looking perpendicularly to direction that
the car 2 travels. From construction shown, this distance is d . =d cosd, where d is the
given distance between the cars. The figure also shows that the angle & in the distance
calculation is the same as @ in the velocity construction:

V.
cosf = 1

b
[,2 2
vy +V,

which means that the minimum distance between the cars is found to be

d . =dcosd =%

[ 2 2
Vl '*'V2
T moi:

 intersection - giao diém
» separation - khoang ngan céch, khoang cach
* reference frames - hé quy chiéu

« It is useful to changes reference frames to that of... - S& rit c6 loi néu chuyén
sang hé quy chiéu cua...

min



* the shortest distance - khoang céch ngin nhat
e perpendicular - vuong géc
* velocity construction - hinh dung cho cac van téc

AU HOI TRAC NGHIEM

TRUNG HOC CO SO

TNCS1/17. Ghép mét noi dung & cot (1,2,3) véi mot ndi dung & cot (a,b,c...) d€ duge mot cau hoan
chinh va ding.

1. Nong chay la:

2. bong dac la:

3. Nhiét d6 nong chay clia mét chat la:

a) su chuyén tur thé ran sang thé hoi.

b) su chuyén tir thé 16ng sang thé ran

c) nhiét do ma chat do bat dau nong chay.

d) su chuyén tir thé ran sang thé 1dng.

e) nhiét do ma chat do bat dau dong dac.

f) nhiét d6 ma chat do bat dau nong chay khi dun.
nong va bat du dong dac khi lam nguoi.

TNCS2/17. Noi vé sy nong chay va dong dac clia cac chat co cac nhan xét sau:
A. Tat ca cac chat khi nong chay & nhiét do nao thi dong déc & nhiét do do.
B. Moi chat déu tang thé tich khi nong chay va gidm thé tich khi dong dac.
C. Trong thai gian néng chay hay déng dc clia cac chét thi nhiét do khong thay ddi.
D. Trong thai gian ndng chdy, phan I6n cac chét ton tai ca & thé ran Ian thé 16ng.
Hay chi ra nhan xét ddng, sai.

TNCS3/17. Ngudi ta tha 3 miéng nho la déng, kém, bang phién vao mot ndi niu chi dang nong
chay thi miéng nao sé nong chay.

A. Dong va kém.

B. Kém va bang phién.

C. Dong va bang phién.

D. Cé ba miéng.
TNCS4/17. O cac xt rét lanh, d& xem nhiét do clia thdi tiét ngudi ta thuong dung nhiét ké rugu ma
it dung nhiét ké thdy ngan vi:

A. Nhiét ké rugu co gidi han do rong hon.

B. Nhiét ké ruou dé doc han.

C. Nhiét ké ruou ré tién hon.

D. Nhiét k& ruou hoat dong dugc ca khi nhiét do rat thap.

TNCS5/17. Budng biéu dién su thay d6i nhiét do theo thdi gian clia ba chat 1a nhua dueng, nudc
va bang phién dugc vé trén cung mét hé truc (Hinh vé). Cac dudng 1,2,3 theo thir tu biéu dién cac

Chét Ris
A. Nhua dudng - nudc — bang phién. Vs
B. Bang phién - nudc — nhya dudng.
C. Nudc - bang phién — nhya dudng.
D. Bang phién - nhua dudng — nudc. 0 3 »T




TRUNG HOC PHO THONG
TN1/17. Trong 80gam khi néon cé khodng bao nhiéu nguyén tir? Biét s0 Avogadrdo N, =
6,02.10%hat/mol.

A) 16%; B) 6%; C)24%; D)24%;
TN2/17. Mét binh, thé tich c6 thé thay déi dugc, co chira mot mol khi héli. Lam cho khi gian nd
dudi ap suat khong déi va thuc hién cong A = 400J. Nhiét do cla khi trong binh s& thay d6i mot
lugng AT bang:

A)=48K; B)=0,02K;, C)400K: D)OK.

Cho hang s6 khi Iy tudng R= 8,31 J/(mol.K).
TN3/17. Nudc s6i & mot nhiét do xac dinh. Co thé ha thap nhiét do séi clia nudc xudng bang cach:

A) cho mudi an vao nuéc;

B) Giam ap suét clia khong khi va hai nudc trong binh;

C) khudy nudc;

D) d6 b6t nudc ra khoi binh.

TN4/17 D6 thi nao sau day biéu dién ding su phu thudc cla Iuc tuong tac F gitta hai dién tich
diém gi6ng nhau vao do Ién clia mot trong hai dién tich khi khodng cach gitta chiing khong thay
déi?

0 0 0 0
N B 0 D

TN5/17. Hai tia sang song song chiéu thang goc vao mat day clia mot Iang kinh nhu hinh bén.
Chiét sut clia Iang kinh bang 1,5. Hoi goc gitra hai tia 16 bang bao nhigu?

A) 19° B)37% C)45°; D)49".
BO

TiM HIEU SAU THEM VAT LY SO CAP



TU TRUONG
(Tiép theo ky trudoc)
Bai toan 4. Trén mot dia ndm ngang khéng dan dién co gan mét thanh kim loai méanh AC nam doc
theo ban kinh dia (H.4). Bia & trong mét tir trurong déu ¢ cam umg tir B =1072(T) va thuc hién
mot dao dong xodn diéu hoa xung quanh truc thang dimg di qua tam O cda dia: ¢(t) = ¢, Sinot .
Chiéu dai cla thanh L= a+b, trong d6 a = 05mm va b =10mm. Hay xéac dinh hiéu dién thé
(h.d.t.) cuc dai gitta hai dau A va C cla thanh, néu ¢, = 05rad va w = 0,2rad/s.

®B

Hinh 4.

Gigi: Gia s(r tai thoi diém nao d6 thanh chuyén dong nguoc chiéu kim déng hé. Van téc goc clia
thanh bang:

¢'(t) = p o coswt.
Van t6c dai clia dién tich tu do & cach truc quay mot khoang x (H.5) tai thdi diém do bang:
V(Xx,t) = ¢'(t).X = p,coXCOoSwt
Luc Lorentz tac dung Ién dién tich d6 bang:

F, =ev(xt)B = ep,wxBcoswt

Hinh 5

Dudi tac dung cla luc Lorentz s& xay ra su phan b6 lai cac dién tich tu do: tai cac dau cla thanh
sé c6 du cac dién tich duong, con tai ving gan tam O sé xuét hién cac dién tich am. Su phan b6 lai
cac dién tich tu do s& dan t6i xuat hién trong thanh mot dién truang. Cuong do E(x,t) cla dién
trudng do tai mot diém bat ky co thé tim duoc tir diéu kién can bang dién tich (khong co dong dién
trong thanh), khi luc Lorentz bang luc tinh dién do dién trudng néi trén tac dung. Cu thé la:
ep,wXBcoswt + eE(X,t) =0
Tur do suy ra:
E(x,t) = —p,wxBcoswt.

Pay chinh 1a phan b6 cudng d6 dién truang trong thanh tai thai diém bat ky. Khi do, h.d.t gitta hai
dau A va C clia thanh bang:



b b
u(t) = —j E(x,t)dx = j(ooa}B coswt.xdx = @(b2 - a’®)coswt.

Dé& dang thay rang h.d.t. cuc dai bang:

U, = @(b2 ~a%) = 45107V .

Bai toan 5 Trén mat ban ndm ngang gan mét khung ddy dan manh hinh vuéng canh a (H. 6). Trén
khung ndm mét thanh c6 khdi luvong M dat song song véi canh bén ctia khung va cach canh nay
mét khoang b = a/4. Khqu va thanh dugc lam tur cung mét loai ddy dan c6 dién tré trén mét don vi
daila p . Tai mét thoi diém nao do nguai ta bat mot tur trurdng ¢d vecto cam (g tir vubng goc véi
mat phang khung. Héi thanh chuyén dong véi vén téc bang bao nhiéu sau thoi gian thiét I4p tr
trurong, néu gid try clia cam (mg tur sau khi tir trirong d& 6n dinh béng B, ? B qua su dich chuyén
cla thanh sau khi ttr truong da 6n dinh va ma sét giita truc va khung.

Gidi:

©B a

Hinh 6 4

Trong khoang thoi gian thiét 1ap tr trudong, xét mot thoi diém ¢ ndo d6, khi cam tng tir
bang B(t). Tai thdi diém do, tr thong glii qua mach kin ACDK (xem H.7) béng
®, =B(t)ab va glti qua mach kin DNOK bang ®, = B(t)a(a—b). Do tir truong bién
thién theo thoi gian, nén cdc tir thong trén ciing bién thién, do d6 xuit hién mot dién
truong xody. Néu tlr trudng doi xting déi véi truc vuong géc véi mit phang khung va di
qua tam khung, thi cdc duong stc cua dién truong xody s€ c¢6 dang la nhiing vong tron
déng tam nam trong mat phiang khung (xem H.7). Cong do dién trudng xody thuc hién
1am dich chuyén mot dién tich duong theo mot mach kin (nhu mach AVDK, chang han),
nhu di biét, c6 tri s6 ding bang s.d.d. cam tng E_xuat hién trong mach va theo dinh luat
Faraday vé cam tng dién tir, ta c6 thé tinh dugc s.d.d. E, qua van tdc bién thién tir thong
gui qua mach d6. Boi v6i mach ACDK, ta c6:

_ _do, _ab dB(t) _ _a_2 dB(t)

Tt dt 4 dt
Tuong tu, d6i véi mach DNOK:

do
A

dB(t) _ _3a® dB(Y)

-a(a-b
( )dt 4 dt



A&(_/O
Hinh 7.

Gia sur tai thoi diém dang xét cac dong dién di qua cdc day din nhu dugc chi ra trén hinh
7. Ap dung dinh luat Kirchhoff cho mach ACDK, ta duoc:
a; dif[) o+l 2pb+|2pa——pa| + pal,.

Tuong tu doi v6i mach DNOK, ta cé:

3a” dB(t 5
32 BO - 2pa-byl, + gl - pal, =2 pal, - gal,
4 dt 2
Tai diém nit D ta c6:
l,+1,=1,.
Giai ba phuong trinh trén, ta tim duoc:
2a dB(t)
27 31 dt

Dédu trir & cong thitc trén ¢4 nghia la ching ta da gia thiét khong ding chiéu cua dong
dién qua thanh, ding ra né phai di tir K dén D.
Do c6 dong dién di qua, nén thanh DK chiu tac dung cua luc Ampe c6 hudng di vao phia
tam khung va c¢6 do 16n bang:
2 2
FL (1) = -1,aB(t) = 22 gy 9B _ 2" dB*()
31p dt 31,0 dt

Sau thoi gian x4c 1ap tir truong thanh chiu tdc dung ciia mot xung luc bang;

a’B;
det_j—dB(t) 0
31p
Xung lyc nay gay ra mot do blen thién dQng luong cta thanh bang:
2p?2
a’B; _ My
31p
Tur day ta tim duoc van toc cta thanh:
_a'B;
3Mp

Bai toan 6. Mot di6t chan khong, trong do khodng cach gitra anét va catét bang d, & trong mot tir
trrong c6 cam Umg tr bang B va huéng song song véi mét phang cac ban curc. Héi dién &p toi
thiéu gitta hai curc bing bao nhiéu dé céc electron tir bé mat catét co thé dén duge anét. Coi cac
electron & bé mat catot la dimg yén va bo qua tac dung cda trong truong.

Gidi:



Hinh 8

Ta s& khao sat cac dién ap trén diot sao cho cac electron khi roi catot s€ quay tro lai ma
khong t6i dugc anot. Trén hinh 8 biéu dién doan ddu clia qu§ dao vé6i huéng clia cdm ting
tir dd cho. Gia st electron tai mot diém nao dé trén quy dao va c6 2 thanh phéan van toc v,
va v, con gifta hai ban cyc ctia diot c6 mot dién truong déu E . Khi d6 electron chiu téc
dung luc cha ca tir trudng 14n dién trudng va ta c6 phuong trinh chuyén dong clia electron
theo cac phuong x va y nhu sau:

dv dv

m—*=evB va m— =eE-evB

dt dt

Hai phuong trinh trén ¢6 thé viét lai dudi dang sau:

C N C e
V, =WV, va VY—FE—a)ch

e
z A e eB . N A e A N A ~ 2.
trong d6 hé s6 w, =— dugc goi la tan so cyclotron. Day la tan s6 quay cua electron

hay cua bat ky mot hat tich dién nao khac c6 cung dién tich riéng (tic 1a c6 cung ty so
dién tich va khéi luong clia né) theo mot quy dao tron trong mot tir trudng déu cé cam
ting tlr vuong géc v6i mat phang quy dao cia hat d6. Vi phan phuong trinh thit hai theo
thoi gian va tinh dén phuong trinh thit nhit, ta dugc:

v, +wyv, =0
Pay la phuong trinh mo ta dao dong diéu hoa quen thudc. Nghiém tdng quét clia né c6
dang:
v, (t) = Asinwt +Ccosw,t,
trong d6 A va C 12 cdc hing s6 duoc xdc dinh tir diéu kién ban diu. Theo dé bai, tai t =0,

V,(0) =0 va V'y ) = E T d6 suy ra C=0va A= . Cu6i cung, biéu thiic clia
m,

m,,

e~ c

v, (t) c6 dang:

v, (t) = sinw,t.

C

Bay gid ta ¢6 thé tim duoc do dich chuyén cla electron theo truc y:

t t
YO = [v, (Ot = [ sina,dt ==
0 omw m.,

e~ c e - c

(L-cosw.t).



Tir phuong trinh clia v, (t) ta dé dang tim duoc thoi diém t, khi electron & xa catot nhat:
d6 chinh 12 thoi diém v, (t) =0, hay

wty, =@N+D)mr v6iN=0, 1, 2,...

(Ban thir gidi thich xem tai sao lai khong 14y nghiém .t = 2Ns7). Tai nhiing thoi diém
dé do dich chuyén theo phuong y cuia electron bing:

2¢E  2m.E

mw’  eB?

Yn

Khi quy dao cua electron c6 dinh cham vao anot, thi do dich chuyén Yy, clia né béing
khoéng céch d giita catot va anot va dién ap trén diot s€ bing dién ap cuc tiéu U, cin
tim:

2meU min

edB?

Tu day ta tim dugc:

ed?B?
2m.

e

min

BAI TAP
1. Theo truc ctia mot hinh tru kim loai rong khong tir tinh ngudi ta cang mot sgi day tich
dién v6i mat do dién tich dai q =10"°C/m.Hinh tru quay xung quanh truc ctia minh véi

van téc géc w=10°rad/s. Coi chiéu dai hinh tru 16n hon nhiéu so véi dudng kinh ngoai
clia nd, hay xdc dinh cam dng tlr: a) tai ving réng cua hinh tru; b) trong vat liéu cau tao
nén hinh try; c) trong khong gian bén ngoai hinh tru. Goi y: Cam ting tir trong mot ong

HoN

ddy dai bang B = , trong do N la tong so vong ddy trén ong ddy, L - chiéu dai ong

ddy va Il - cuong do dong dién di qua cdc vong dady.

2. Trén moOt mat ban ndm ngang khong dan dién dat mot khung kim loai ciing va manh,
dugc 1am tir mot day dan dong tinh, ¢6 dang mot tam gidc déu, canh a. Khung & trong mot
tir truong déu cé vecto cdm ting tir song song v6i mat phiang ngang va vuong géc véi mot
canh cta khung.Biét khoi lugng ctia khung 1a M va do 16n ctia cam tng tir 1a B. Hay xac
dinh cudng do dong dién can phai cho di qua khung dé khung duoc béit diu nang lén doi
vGi mot trong cac dinh ctia n6?

3. Mot thanh kim loai AC c6 ddu A néi khép véi thanh dién moi thang diing AO, con ddu
C néi véi thanh thang ditng bang mot soi day cach dién khong dan OC, ¢é chiéu dai bang
R = 1m (H.9). Thanh AC quay xung quanh thanh thang diing AO trong mot tir trudong déu
v6i van téc géc @ = 60rad/s. Biét ring vecto cdm ting tir huéng thang ding 1én trén va
c6 do 16n B =107%(T). Hiy x4c dinh h.d.t. giita hai diém A va C.



PN

Hinh 10 l a

Hinh 9.

4. Trén mat ban ndm ngang c6 gan mot khung day dan manh hinh tam gidc déu canh a.
Trén khung dat mot thanh kim loai song song véi ddy tam gidc, diém gifta ctia thanh triing
v6i diém gifta clia duong cao AC (H.10). Khung va thanh duoc 1am tir cing mot loai day
din, c6 dién trd trén mot don vi chiéu dai bang o . Tai mot thoi diém nao d6 ngudi ta bat
mot tlr trudng déu c6 vecto cam tng tir vuong géc v6i mat phing clia khung. Hoi sau thoi
gian xdc 1ap tir trudong thanh c6 van t6c¢ bang bao nhiéu, néu do I6n clia cam wng tr sau
khi tlr truong da 6n dinh bang B,? Cho biét khéi lugng clia thanh 12 M. B6 qua ma sat va
do dich chuyén clia thanh trong thoi gian thiét lap tir trudng.

Luong Tu (Suu tAm & gidi thiéu)

GIUP BAN TY ON THI PAI HOC

I. GIAI BAI TAP TU ON LUYEN SO 16 THANG 11 NAM 2004
OL1/16. Van dung phuong phép vécta quay ta cé:

As

A +A = A, véi A, =5(cm)va ¢, =§ (xem hinh v&): A
o i A .
A, +A, = A voi A=3(cm)va ¢'= —— A, .
- _ . _ 71 a A‘V_____IA
-A+A, = AVl A= 3\/§(cm) va ¢ = 1 Vay:

_ : n _
X = 3/2sin(20t 2)(em). |4

A A

OL2/16. Do mot dau la bung song mot dau 1a nat song nén MN =1 = (2k +1)Z = kz +Z.

Thay | =63cm va k = 3 vao, ta dugc: 63= (2.3+1)%, suyra A =36(cm). Tu d6 ta tinh dugc
van toc truyén song: v=Af =3620=720(cm/s) = 7,2(m/s).

OL3/16. 1. Tim budc séng (A ), véan téc truyén song (v) va béc van k:

Theo dé bai: MA-MB =kA =15(mm)va M'A-M'B = (k + 2)A =35mm) . Suy ra:

e 24=20 = A =10(mm).
« v=Af =1050=500mm/s) =50(cm/s).



Thay trd lai biéu thitc ban d4u, ta dugc: k = 1}|—5 = ? =15. Vay van la cue tiéu giao thoa

(ding yén).
2. Tim d_.. : Phuong trinh dao dong tong hap tai diém M bat ki la:

y = 2acosm(-—+—=2 1/] 2)sm(ax IT )

Vi diém M nam trén duong trung truc, ta c6: d, =d, =d va pha ¢,, = —%. Hiéu pha

dao dong tai M va dao dong clia nguén (A va B): Ag = % Pé cac dao dong trén la nguoc

pha phéi thod man diéu kien: A¢—?—(2k+l)n Suy ra d= (k+—)/1 véi

d >a/2 = 25(cm). Do d6, k+;>f—g-25 —Kk>2

Viklas6nguyén,nén k... =3vad_ . = (3+%)10= 35(cm).

I. BAI TAP TU ON LUYEN VE MACH DIEN XOAY CHIEU

OL1/17. Cho mach dién xoay chiéu nhu hinh vé. Dat vao hai diém A va B mot hiéu dién thé (h.d.t.)
xoay chiéu u =150sin1007z (V). BO qua dién trd day n6i va dién trd khoa K. Biét rang:

- Khi K dong, cac h.d.t. hieu dung U ,,, =35 (V), U,,, =85 (V) va cong suét tiéu thu cla
cdmach P=375 (W);

- KhiKmg, cac h.d.t. hiéudung U ,, va U,,, van co gia tri nhu khi K dong.

Hay tinh R, dién dung C clia tu dién va do tu cdm L cla cudn day.

OL2/17. Cho mach dién nhu hinh vé:

R Cm L
A1}/ YY——B

Cho dién tr6 R =50 Q, dién dung tu dién C = 2 107*(F). Cudn day co hé s6 tu cdm L va dién trd
m

thuan r. Biét cac h.d.t. tic thai u,,, =80sin@007t) (V) va U, = 200\/§sin(1007t +%) (V).

TinhrvaL.

OL2/17. Cho mach dién nhu hinh v&. Dat vao hai dau A va B mot h.d.t xoay chiéu
u =U+/25sin@00rz) (V), ngudi ta thay s6 chi clia cac von k& V,,V, va ampe ké& chi 1an lugt nhu
sau: 80 (V), 120 (V) va 2 (A) (coi dién trd cac von ké rat 16n va dién trd ampe k& rat nhd). Biét rang



h.d.t. hai dau V; tré pha so vdi h.d.t. hai dau von k& V, mot goc 30°; h.d.t. hai dau cac von ké V,
va V, leéch pha nhau mét goc 120°.
1) TinhR,r,L,Cval.
2) Viét biéu thitc cudng do dong dién trong mach.
3) Cho dién dung C thay ddi, tim gia tri cla C dé s chi clia von k& V, la cyc dai, tim gia tri
cyc dai ay.

LE KY L TUBI TRE

Sang ngay 27/11/2004 bugi 18 ky niém 1on3m Vat |y &Tudi tré da duoc t6 chic trong thé
tai hoi trudng Vién vat ly va Dién tL*\ﬁet‘(W\ﬁ-N@n-Van Ngoc, Thi Lé Ba Binh, Ha Noi. Hon
100 dai biéu tur rat nhiéu tinh va thanh pho tren moi mién dat nudc da dem dén cho budi I& khong
khi am cing va day tinh cdm. Su chan
thanh, néi vui ming clia tat c& moi nguoi
trong su kién day y nghfa nay nhu xua tan
di cai lanh buét cla dot gi6 mua vira tran
vé dat Ha Thanh, nhu lam vai b6t ndi mét
nhoc ma céc thay co giao, cac em hoc
sinh da vugt hang tram cay s xa xoi t6i dy

& sinh nhat d4u tién cla Vat Iy & Tudi tré.
: DOI V@i nhitng ngudi lam bao Vat
ly & Tudi tré, dudng nhu diéu dé cang co
y nghta va thuc su la cot méc quan trong
trén con dudng di Ién clia to bao, dién dan

ACBOSYTTAITRO

LE KY NIEM 1 NAM
A -
Y

| _Ha N¢i, ngay 27/11/ 200458 i

Py

vat Iy va khoa hoc I6n clia tugi tré Vlet Nam.

Nh lai 1 nam trudc, khi trong tay chi co mot vai cudn sach va tap chi tham khao, tiém luc
tai chinh rat han ché, nhitng ngudi lam Vat ly & Tudi tré da vuot qua nhiéu kho khan, nhiéu can
trd dé hudng t6i muc dich va ciing la nhiém vu quan trong la kich thich Iong say mé mon vat ly noi
riéng va khoa hoc néi chung, dong thai gop phan nang cao chat luong gidng day va hoc mon vat ly
trong cac trudng phd thong trén ca nudc. DE dat duoc nhung muc tiéu do, Vat Iy&Tu0| tré da
quyét tam xay dung nhiing co s& nén mong day y nghta ca vé noi dung an hinh thurc. No luc nay
thuc su da dem lai nhitng két qua day htra hen. Pham vi phat hanh clia Vat ly va Tudi tré ngay
cang dugc mé rong tor 1200 so/1thang lic dau dén nay s6 bao phat hanh hang thang da len dén
g4n 6000. Nhiéu s6 gido duc da phd bién manh mé Vat ly va Tudi tré, dac biet s¢ GD&DT Hai
Duong da phat hanh t6i 400 s6 mot thang, sé GD&DT Nam Binh 360 s6 chua ké dén s6 Iugng
phat hanh & cac higu sach tu nhan. Ai cing cam thay duoc mot diéu r6 rang la to bao da co nhing
budc chuyen minh r6 rét cung véi su nghiép cong nghlep hoa, hién dai hoa dat nudc. Hon thé nira,
Vat ly &Tudi tré da tao ra mot su lién két lon gitra tudi tré ca nudc dudi mot ngoi nha chung va mot
dién dan chung. Ttr Dién Bién, Son La, Ha Giang, Lao Cai, Lang Son, Vinh Phdc, Bac Ninh, Nghé
An, Ha Tinh, Thanh Hoa, Hai Duang den Gia Lai, DakLak, Lam Dong, An G|ang Tién Giang, Bac
Liéu, Can Tho ai cling coi Vat ly &Tudi tré nhu mot chd dua, mot dong luc dé hoc tap va giang
day.

Cac c4 nhan va tap thé, cac sd GD&BT ciing nhu céc trudng phé thong trén ca nudc da
gUi d&n budi I& nhimg 1ang hoa tuoi thdm nhimg 161 chiic y nghia, thé hién tinh cdm va su (ng ho
nhiét tinh d6i véi t& bao con non tré va day trién vong. Cac ban hoc sinh duoc gidi cda Vat ly &Tudi
tré dén dy rat dong dd, chi c6 ban Lé Qudc Khanh (giai B) do & thanh phd H6 Chi Minh nén khong
ra dugc, toa soan ciing da glfi gidy ching nhan va phan thudng vé tan truong. Cing trong budi I&



nay nha doanh nghiép Pham Van Binh da tuyén b6 c&p hoc bong nam hoc 2004 — 2005 (10 thang)
cho ban Duong Trung Hiéu (giai ddc biét clia Vat Iy & Tugi tré) 200.000d6ng/ thang va ban Nguyén
Thi Huyén Trang (giai B khéi THCS) 150.000d6ng/thang.

P& chuan bi cho ndm 2005, Ban bién tap cling doi ngli cong tac vién da xay dung mot ké

hoach méi véi nhiéu thay déi tha vi nhu sé tang
s trang lén 28 trang, phat trién thém céc
chuyén muc nhu: Vat Iy va doi song, Héi va
dép, Trao d6i kinh nghiém gidng day, Lich st
Viét ly hoc, Gidi tri véi Vét Iy va khoa hoc..v..v..
: Nhirng 16i ca ndng tham cla cac ban
§ hoc sinh dén tir truong THPT Chu Van An két
thc bugi I€, dé lai cho cac dai biéu nhirng tinh
| cam that sau sac. Ai cting muén luu luyén cing
nhing ngudi lam bao dé gl dén nhimg loi
chdc, 16i khen nggi va bay td su Gng hd hét
minh.

: Nhan dip ky nigm 1 nm Vat ly va Tudi
tré, nhitng ngudi lam bao xin chan thanh cam on cc ca nhan va td chic da quan tam va theo sat
nhitng budc tién clia Dién dan tri tué vat Iy nay, cu thé a:

GS. Vién si Nguyén Vin Hiéu, chi tich danh du Hoi Vat ly Viét Nam, 1anh dao Vién Vat Iy va Dién
tlr dai dién 1a GS. Vién truéng Nguyén Ai Viét, GS. Bo trudng bo KH&CN, Hoang Van Phong va
cac cong su, Cong ty Thé Hé Méi (tpHCM) ngay tir nhitng ngay dau va la don vi da trinh bay in an
va ¢6 nhiéu hé trg tai chinh khac dé co mot to Vat ly va Tudi tré dep va &n tuong, Téng cuc Hau
can b qudc phong, cong ty Phat trién va dau tu cong nghé FPT, Cong ty Tinh van, Cong ty ¢6
phan Dau tu va Phat trién Do thi Viét Hung, Lién hiép Khoa hoc San xudt Cong nghé Phan mém,
Cong ty Ung dung Phat trién Phat thanh Truyén hinh, Vién Vat Iy Y sinh Tp H6 Chi Minh, Vién

khoa hoc Vat liéu, Trung tdm Cong nghé Laser, Quy Tai = = o =

nang tré Vien VAt Iy va Dien tir, Quy hG trg Khoa hoc va LE KYNIEM1 NAM
AT o

= ‘ ‘ \ ¥ 2

Cong nghé Viét Nam VIFOTEC, Cong ty FINTEC, Cong
ty Hoang Quéc, GS. Hoang Xuan Nguyén, Ong Binh
Van Phudc TGD VMS, 6ng Lé Vinh Tho, Téng thu ky hoi
toan hoc Ha Noi, PGS. Ha Huy Bang, khoa Vat ly
DHKHTN-DHQG Ha Noi, nha doanh nghiép Pham Van
Dinh, Ba Huynh Céng Pang Lé Hoa, gido vién Vat ly
trudng THPTchuyén Bac Liéu.

Cac S¢ Giao duc va Dao tao, Khoa Vat Iy cac truong BH
Su pham, cac thay co gido gidng day vat Iy tai céc
trudng phd thong, cac truong PT, cac co quan va ca
nhan da gilip toa soan quang ba va phat hanh sau rong
Vat Iy va Tudi tré trong ¢ nudc.

Vat ly & Tudi tré rét hy vong tiép tuc nhan duoc su cong tac va gitp da clia tat c moi ngud,
nhing ai thuc sur quan tam dén su phét trién clia nén gido duc vat Iy nudc nha.

PV



DANH SACH CAC BAN HOC SINH DOAT GIAI
VAT LY & TUOI TRE NAM 2004

|.TRUNG HOC O SG

Giai A: Lé Anh Tii 9D THCS Vinh Tudng, Vinh Phic

Giai B: Nguyén Van Tudn 9E THCS Yén Lac, MNguyén Thi Huyén Trang 9D THCS Vinh
tuang,Vinh Phuc

Gidi C: Phan Tién Anh 9A THCS Phan Huy Chu, Thach Ha, Ha Tinh; Luw Tién Quyét 9C
THCS Yén Lac; Vi Thi Huong 9A THCS Lap Thach, Vinh Phlc; 76 Minh Tién 9E THCS Van
Lang, Viét Tri, Pha Tho; Ngé Bue Thanh 9B THCS Tran Mai Ninh, T.p. Thanh Hoé

Gii Khuyén Khich: Nguyén Céng Binh 9E THCS Yén Lac, Vinh Phic; Pham Van Hoang 9A
THCS Nguyén Tryc Thanh Oai, Ha Tay; Qudch Hoai Nam 9B THCS Yén Lac, Vinh Phc;
Nguyén Thi Huong Quynh 9A THCS Phan Huy Cht, Thach Ha, Ha Tinh; H6 Quang Son 9C
THCS Dang Thai Mai. 7rdn Phic Vinh 9B THCS Lé Lai, Vinh, Nghé An;
Pham Manh Hing 271 Au Cao, Viét Tri, Pha Tho ; Mguyén Huy Hiép 9A THCS Han Thuyeén,
Luong Tai, Bac Ninh; Kim Thi Anh Nguyén Thi Nhudn 9E THCS Yeén
Lac, Vinh Phuc

. TRUNG HOC PHO THONG

Gidi dgc biét: Duong Trung Hiéu11B THPT NK Ngo ST Lién, Bac Giang bBiét

Gidi A: Pham Viét Bie 12A  Chuyén Ly, BPH KHTN, DHQG Ha Noi 7rdn Vin Hod 12 Ly
THPT Chuyén Bac Ninh; Nguyén Ting Ldm 11A3, THPT Chuyén Vinh Phic

Giai B: Lé Qudc Khanh 11 Ly, PTNK BHKHTN, PHQG, HCMinh

Giai C: Nguyén Dang Thanh 12A3 THPT Chuyén Vinh Phic Lé Huy Hoang 11 Ly THPT
Chuyén Hung Vuong, Phi Tho Pham Quée Viét12 Ly THPT Chuyén Hung Yén Ngé Thi Thu
Hang 11 Ly THPT Chuyén Ha Tinh 7rdn Thi Phuong Thao 2 Ly THPT Chuyén Luong Van
Tuy, Ninh Binh Hoang Huy Pat12 Ly THPT Chuyén Hung Yén

Giai khuyén khich: Nguyén Hiu Die 12B PTNK Ngo ST Lién, Bic Giang; Nguyén Van Linh
12A3 THPT Chuyén, Vinh Phlc; Huynh Hoai Nguyén 11 Toan PTNK BH KHTN, DHQG t.p. H6
Chi Minh; 7rdn Quéc Viét 11 Ly THPT Chuyén Hung Yén; Trinh Hiu Phude 12A10THPT
Chuyén Vinh Phuc; Duong Tién Vinh 11A3 THPT Chuyén Vinh Phic; V6 Quée
Trinh 12 A2 THPT Chuyén Lé Qui Don, Da Nang; Hoang Manh Binh Nguyén 12 Ly THPT
Chuyén Quang Binh; Vi Binh Quang 11B THPT Chuyén Hung Vuang, Phi Tho; Trinh Die Hiéu
12F THPT Lam Son, Thanh Hoa; Nguyén Van Tué 12Ly THPT Chuyén Bac Ninh; Nguyén Trung
Kién 11A1 THPT Gia Dinh, t.p. H6 Chi Minh; Hoang Pue Thanh 11A Chuyén Ly DHKHTN,
PHQG, Ha Noi; Hoang Van Tué 10A Chuyén Ly DHKHTN, PHQG, Ha Noi; Chu Tudn Anh 10
Ly THPT Chuyén Thai Nguyén.

CAC TRUONG CO NHIEU THANH TiCH

1) Truong THCS Yén Lac, Vinh Phic
2) Truong THPT Chuyén Vinh Phuc
3) Truong THPT Chuyén Théi Nguyén







