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NGO DUC THO DUONG MINH CHAU

VAT LY & TUGI TRE

@ TIM HIEU SAU THEM VAT LY SO CAP

QUY DAO CHUYEN DONG TOI UU

LTS. Trong s6 81 thang 5/2010, tap chi VL&TT cé dang
bai todn CS1/81 dugce nhiéu ban doc phat hién la loi giai
dang trong s 84 thang 8/2010 c6 van dé. Mac du 1oi gidi
khé dep, nhung rét tiéc lai khdng tuong thich vdi s6 ligu
ctia dé bai. TS chan thanh cam on cac ban dé va thanh
thét xin 16 ban doc vi da so suat khong kiém tra ky loi gidi
cua téc gid. Trong s6 nay, chung t6i cho dang mét phuong
phép t6ng quét dé gidi nhamg bai toan tuong tu.

Nhiéu khi chung ta phai giai bai toan xac dinh quy dao
chuyén dong t6i uu, cu thé la bai toan thudc loai “xac dinh
quy dao ma theo do, trong nhing diéu kién chuyén dong
xac dinh, co thé di tu diém A dén diém B trong khoang thoi
gian ngan nhat". Trong bai viét nay, chung toi sé trinh bay
mot phuang phap cho phép giai cac bai toan tuong tu trén
mot quan diém thong nhat.

Ta hay bat dau tu mot bai toan don gian. Hay hinh dung
mot chi bé ding & diém A giia mot canh déng bang phang
vao mot thoi diém 7, nao do. Chung ta biét rang tu diém A
do chu be co thé di voi van téc v theo moi huang (diéu nay
ngu y rang diéu kién di chuyén ctia chu bé la nhu nhau theo
moi huong). Ta dat cau hoi sau: chu be sé o dau sau
khoang thoi gian nho Ar?

Néu xem rang trong suot thai gian do, chu be, khi da bat
dau chuyén dong, sé khong thay doi huong di va toc do thi
trong truong hap nay, cau tra loi hién nhién la: chi bé sé ¢
tai mot diém bat ky trén vong tron tam A ban kinh bang v. Ar.
Bay gi gia st rang, trong qua trinh chuyén dong, 6 mot thoi
diém bat ky va tai mot diém bat ky trén quy dao, chu bé co
thé tuy y thay déi huong di chuyén, nhung van git nguyen
toc do. Trong truong hop nay, cau tra 16i cung kha don gian:
vi do dai moi quy dao kha di cua chu bé déu bang v. Ar nén
diém cudi cung cla quy dao tiy y sé la mot diém nao do &
trong hinh tron tam A ban kinh bang v. Az. Nhu vay mién ma
chu bé ¢o thé di tai (tuc tap hop cac diém trén canh dong
ma ma chu be
co the di toi
dugc sau thoi
gian A7) la mot
hinh tron ban
kinh bang v. Ar.
Luu y rang doi
voi mot diém
bat ky nam
SO 95 THANG 7 - 2011

trong mién noi trén (vi du, diém B trén H.1), co thé chi ra vo
s6 quy dao ma theo do chu bé co thé di tai diém do. DGi voi
mot diém bat ky nam trén bién ctia mién nay, tuc vong tron
ban kinh bang v. Az, (vi du, nhu diém C) thi chi tén tai mot
quy dao duy nhét dé “roi” vao diém do (doi vai diém C, quy
dao do la ban kinh AC).

Néu sau do (tuc & cac thoi diém ¢ > 1, + Ar), diéu kién cla
chu bé trén canh déng van nhu trudc, thi déi véi ca nhiing
thoi diém nay, bién cla vung dat duoc t6i, cing van sé la
vong tron tam A, dudi day ta sé goi tat la bién. (D€ dé hinh
dung, ban hay coi bién nay giong nhu mat song trén mat
nudc khi ném maot hon da xudng ao. Mat song la ranh gici
gilia vung song da truyén toi va vung song chua truyén toi).
Trong vi du xét & trén, bién la vong tron tdm A va ban kinh
clia no tang theo thoi gian vai van toc v. So di bién trong
truong hop nay co dang don gian nhu vay la do diéu kién di
chuyén cta cha bé tu diém A (va tu mot diém bat ky trong
vung dat t6i) 1a nhu nhau theo moi phuong. Dé dang nhan
thay rang trong nhiing truong hop tdng quat hon, bién sé co
nhing tinh chat sau:

1) Sém hay muon gi thi bién cing sé di qua mot diém bat
ky (tat nhién 6 day muon ni la nhing diém c thé di tai duac).
2) Tai mot thoi diém xac dinh, bang bat ¢l cach nao clng
khong thé di chuyén ra xa hon bién.

3) B6i voi mot diém bat ky trén bién, ton tai mot quy dao
duy nhét co diém keét thuc la diém do.

4) Khi xac dinh bién ¢ nhing thoi diém tiép sau (tuc la xac
dinh su thay doi cua bién theo thoi gian), thi moi diém nam
trén bién xuat
phat déu dong
vai tro nhu diém
A, sao cho bién
tai mét thoi diém
bat ky tiép sau
se la bao hinh
cua tap hop cac
vong tron co
lamg nam trén
bién xuat phat, con ban kinh ctia chung duoc xac dinh bang
diéu kién “chay” di tu cac diém tuong ung trén bién (H.2).
5) Lay hai bién M va M ' cach nhau mot khodng thai gian
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At (xem H.2). D6i véi mét diém E bat ky thuoc bién M ton
tai diém £’ duy nhét trén bién M ' co thé dat tdi sau thdi
gian Ar: quy dao chuyén dong EE’ |a duy nhat.

Phuong phap khao sat chuyén dong bang cach dung bién
dich chuyén theo thai gian trinh bay & trén co thé ing dung
thanh cong dé giai cac bai toan xac dinh quy dao chuyén
dong toi uu. Néu

- biét bién thay déi nhu thé nao theo thai gian, tlc la biét
cach dung n6 6 moi thoi diém

- ¢0 thé tach ra tu tap hop tat ca cac quy dao kha di quy dao
dan t6i mot diém nao do trén bién

thi bai toan xac dinh quy dao chuyén dong toi uu sé duoc
giai theo cach sau:

+ Budc 1: Xac lap dang bién theo thoi gian

+ Buoc 2: Dung quy dao thuc hién dugc su “roi” vao chinh
diém ma ta quan tam

+ Budc 3: Xac dinh thoi diém bién dat t6i diém do

Pé minh hoa chung ta xét bai toan sau:

Bai toan 1. M6t cht bé séng trén bo OP cda vinh MOP
(H.3). Hai b& vinh lap v&i nhau mét géc . Nha cia chu bé
ndm tai A. Khodng céch tir nha chi bé dén bo OP la h, va
dénOla 1 Héng ngay chu bé bat ca & bd OM. Hai chu phal
chon diém bét c& cach O mot khodng béng bao nhiéu dé
¢o thé di dén do mét thoi gian it nhét? Thoi gian do bang
bao nhiéu, néu chu bé di trén bo vdi van téc v va bai
thuyén qua vinh véi van téc u?

Giai. Hay hinh dung bo OM la mét bién cla nhung dich
chuyén kha di tai thai diém t,. Tinh dén diéu kién di chuyén
clia ch bé, ta dung bién truéc do khoang thai gian nho At.
Ta thay co 2 truong hop co thé xay ra:

Mot 1a vsina < . Khi do bién can dung la duong cong
O'NB'M’. Trong do:

+ Cung tron O'N ban kinh ON = 00" = v.At
nhing vi tri tu d6 cau bé chay thang dén O,

+BDoanthang NB’ tiép tuyén voicung O'N tai N va lap
vai bo OP mét géc 3, Ung véi nhing vi tri tur do cau be
chay trén mét dét va sau do boi trén vinh t6i 1 diém thuoc
doan OB.

+ B’M’ |antia duong thang nam cach bién ban dau mot doan
BB =uAt .

ung vai nhing

vi tri tu do cau g M
be boi t6i BM. B. =
Trudc do R o
nhing khoang . a
thai gian lon S
hon Atr, bién :
dong dang voi
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bién vua dung.

Ta théy thoi gian t6i thigu chi bé di tir A toi 1 diém trén bién
OM chinh la khoang théi gian AT dé bién di chuyén tu vi tri
di qua diém A tdi luc tring voi OM. Quy dao chuyén dong
t6i uu clia chu bé Ia quy tich cac diém tuong ung voi diém
A nam trén bién. Bay gio chung ta sé dung quy dao nay:

+ Dung bién qua diém A

+ Tu A dung duong AC vuong goc voi bién vua dung, C 1a
giao diém ctia duong vuong goc nay vai ba OP (H.3).

+ Tu C ha dudng vudng goc vai bién xuat phat (bo OM) tai
D va D chinh la diém can tim, tic la diém chu bé can chon
dé bat ca, trén bo OM.

Do daidoan OB’ , mot mét bang wA¢/sine (tu AOBB’),
mat khac lai bang (v.Ar)/sinf (i AONB’). Tu do
suy ra v/sinf=u/sinc, tic la sinf =(v/ukina,

Khoang cach ti O dén D la

OD = 0OCcosa = QF -h —Inanﬁ)osa
=\ V- —h—— Gl cosc
Ju' —visina

Thoi gian 16i thiéu dé chu bé ditu Adén D la

AC €D Jf- h* Ji
AT="—"+4+— SIno + —u" —v sin~ o

v u uv

Hai 1a vAr> OB’ =uAt/sina hay vsina 2 u. Khi do,
bién can dung la nia dudng tron O’'00" va nua duong
thang B’M’ (H.4) Trong do:

+ Nua duong tron O’O” ban kinh 00" =v.Ar (ng Voi
nhiing vi tri tir do cau bé chay thang dén O

+ B'M’ la nia duong thang nam cach bién ban dau mot
doan BB = u.At , (ing vai nhing vi tri tu do cau bé boi t6i BM.

M-
B~
\ \ fj /
\ -‘“ f#'
\ 7 A
~— Hinh 4

Ta dé théy trong trudng hop nay, cau bé chay thang tur A téi
O dé bat ca sé mat it thai gian nhét va quy dao t6i uu chinh
/a doan thing AO. Khi do AT =
1%
(Xem tiép trang 21) = s )
SO 95 THANG 7 - 2011
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d DE RA KY NAY

TRUNG HOC CO SO

CS1/95. Hai cay nén co cung chiéu cao ban ddu / duge sap
dat voi cac khoang cach da cho nhu hinh vé va duoc thap
sang dong thoi. Ngay sau khi thap nén, ngudi ta thdy bong
den cla cay nén 1 trén tuong trai ngan dén véi toc do v,,
con bong den cua
cay nén 2 trén
tuong phai ngan
dan vai toc do v,.
Tinh thoi gian tu A
lic thap nén cho
toi khi chi con 1 /] .
cay nén sang va ’ 1 2
thoi gian dé ca 2
cay déu chay hét.
CS2/95. Ty s6
khoi lugng gita hai
vat P va Q la bao
nhiéu néu hé co
hoc da cho nhu
hinh vé ¢ trang
thai can bang. Bo
dai cua cac thanh
AD, BC, CH, DT
va tay don 0O,
gap hai lan do dai cta cac thanh AE, EB, TS, SH va tay
don KO tuong ung. Bd qua trong luong cla cac thanh va
tay don.

N R NG
S S

R
NN

CS3/95. Hai chiéc \
coccocungddcao |_____ | ATEE ] | . ]
la 11H, mét coc  f------ ] B | Mg
’ . + a L—-—---— -~ b = -
chua nuoc va mét [ _ .- L] 1 || -
coc chua benzentoi  f-—--- M Bl :
cung do cao 9H. [iIiii| [ || e
Khéi luong rieng [~""77" 5 | P - ‘
N ; N el 1 b4 f--e--
cla nuoc va benzen f......il] B ) e

lan luot la 1g /em? P
va 0,72g /cm?. Phia

trén hai céc duoc néi voi nhau bdi ong hep chua day nudc
va co khoa. Hai miéng ong déu dugc nhung ¢ do sau 8H
(hinh v&). Hai muc chét long trong cac cdc la bao nhiéu néu
ta ma khoa K.

CS4/95. Hai day dan dugc lam tu ciing mét chét mac noi
tiép vai nhau, duong kinh clia day nay lon gap hai lan day
kia. Tim ty 6 nhiét do gilia hai day dan khi mac ching vao

5O 95 THANG 7 - 2011

VAT LY & TUGI TRE

mach dién, biét rang nhiét lugng toa ra khong khi ti cac day
dan ty 1é voi dién tich tiép xuc gitia day dan va khong khi va
hiéu nhiét do gilia day dan va khong khi. Biét nhiét do cla
khong khi la 0°C.

CS5/95. Mot ngudn sang dat trén truc chinh cla thau kinh
héi tu cach quang tam clia thdu kinh mét khoang bang hai
Ian tiéu cu ctia thdu kinh. Phia sau thdu kinh ké ti nguén
sang ta dat mot guong phang vuéng goc véi truc chinh clia
thau kinh, mat phan xa cla guong quay vé phia thau kinh.
Hdi phai dat guong cach thau kinh bao xa dé mét chum
sang xuat phat tu nguén sang sau khi truyén qua thau kinh
lan thir hai sé trd thanh chum sang song song.

TRUNG HOC PHO THONG

TH1/95. Mgt miéng cao su 6m sat quanh mot que dan
thang ding bat dau truot xuéng. Sau khi va cham dan héi
tuyét déi voi mat ban nam ngang (noi cam que dan), miéng
cao su lai chuyén dong di Ién toi mt nlia do cao ban dau.
Hoi thoi gian di xudng va di 1én cta miéng cao su khac
nhau bao nhiéu 1&n? Héi miéng cao su sé chuyén dang
trong bao lau, biét rang thoi gian dén va cham Ian tha nhét
ctiand la #,?

TH2/95. Tim d lon luc nam ngang gitt khéi lap phuong va
qua cau nhan & trong géc vudng gia nén nha va buc tuong
nhan. Biét réng ban kinh dung tir tam qua cdu dén diém tiép
xlic nam trong mét phang déi xung cta khéi lap phuong va
lap véi phuong ngang mét goc 30° (xem hinh vé). Khai
luong cla khdi lap phuong va qua céu la nhu nhau va déu
bang m. Hoi can phai dat luc nay ¢ do cao bao nhiéu so voi
nén nha dé khai lap phuong khong bi 14t (dap s6 duoc biéu
dién qua canh d cta khai lap phuong)? Tinh gia téc cla
khi lap phuong ngay sau khi bo luc gid. Coi luc tuong tac
gitia khoi cau va khéi lap

phuong hudng vudng goc 0y 15
voi mat cau. Khong tinh o
dén tinh Khong bén £
(khéng on dinh) cla hé
déi voi su quay xung
quanh truc thang ding.
TH3/95. Bén canh mot day dan co dong dién chay qua bién
thién theo thai gian nhu hinh ludi cua (xem hinh vé), nguoi
ta dat mét vong day kin. Hay vé phac do thj biéu dién su
phu thuéc cla dong dién

cam (ng trong vong day

vao thai gian. D6 thi nay 7

sé thay doi nhu thé nao,

néu nhu ta lap thém mot

diot li tuong vao: a) mach 4
chua day dan; b) vao

vong day. Biét rang diot |i

pel—
F AT AT i i i A
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tudng khong cho dong dién di theo mot chiéu va khéng co
dién trd déi véi dong dién chay theo chiéu ngugc lai.
TH4/95. Thé tich ban déu cla xilanh la V, trong dé c6 chiia
2 mol khéng khi va mét it nudc (thé tich nudc khdng dang
ké). Tdng ap suét khi can bang 1a 3,0 atm. Qua thuc hién
gian nd dang nhiét thé tich ctia né téng lén va khi qué trinh
két thiic lugng nudc trong do viia tiéu hét. Téng ap suét lic
do la 2 atm. Hay tinh:

a) Nhiét d6 khi trong xilanh?

b) S6 mol hoi nuéc trong xilanh?

c) Tong ap sudt khi trong xilanh? (Coi khéng khi va hoi
nuéc nhu khi ly tudng).

TH5/95. Mét vo céu mong dan dién (qoi tat 1a vo cdu), ban
kinh a, tam O ¢@ dinh. Hai dién tich diém tai diém A va B
voi

OA=d, =20cm, OB =d, = 40cm . Dién tich § A:

g, = 10.10°C, dién tich 6 B: ¢, = 16.10°C. Néi v6 cdu
bang day dan manh véi cuc duong ctia ngudn dién, cuc am
clia ngudn ndi dat. Hiéu dién thé nguén la U = 90V. Néu
ban kinh vd can tang dan ti @ = 10cm dén 50cm thi dong
chuyén dai cac dién tich sé thay déi nhu thé nao? Gid thiét
khi ban kinh vé cdu téng Ién khién cho dién tich diém c6 thé
roi vao trong vo ciu ma khong tiép xuc dan dién voi vo clu.

DANH CHO CAC LOP KHONG
CHUYEN VAT LY

L1/95. Mot 6ng thiy tinh dat théng
duing trong khdng khi, phan dudi chira
khdng khi co dé dai 80 cm, phan trén
chua thiy ngan déy téi miéng co do
dai 20 cm.

a. Néu do thém mét chut thly ngan
vao 6ng thi thly ngan co trao ra ngoai
hay khong? Giai thich.

b. Dung 6ng hit ¢o thé hat ra ngoai
dugc bao nhiéu thly ngan trong ong
ma thiy ngan khong tu trao ra?

80 cm

L2/95. Mét khi cau cé chiéu cao d dang bay thang dung 1én
trén voi tdc do khong ddi v,. Khi khi cdu cach mat dat mot
doan h thi tu mét dat ngudi 1a ban mdt vat nhé cing theo
phuong thang dung Ién trén. Héi téc dé ban dau cla vat
bang bao nhiéu dé thoi gian vat bay ngang qua khi ciu la
I6n nhat va tim thoi gian d6. Cho gia toc trong truong la g.
Pham Xuén Thi - GV. Truong DH Nguyén Hué - Déng Nai
(Xem tiép trang 21) &~

TRUNG HOC CO SO

CS1/92. Mét binh thdng
nhau ¢6 hai nhanh chira
nuge. Trén mat nude la cac
pit tong c6 tiét dién S, va S,
¢6 khéi lrong khéc nhau
nén murc nudc chénh léch
nhau 14 hy(hinh v&). B8 déu
1én trén pit tong S, dé murc nude hai nhénh ngang nhau.,
Hoi néu dé lrgng d&u néi trén Ién pit tong S, thi mure nurde
hai nhénh chénh nhau la bao nhiéu?

Gidi. Xét hai diém A, B ndm
trong nuéc. Vi hai diém nay
cung nam trén mét do cao
nén ap sudt phadi bang
nhau: P4 = Ps

Goi khéi luong cla pittong
S, 1a m,, khéi lugng pit téng
S, 1a m,, khdi lugng riéng clia nudc va dau la D, va D,

. 10m, 10m,
P —2=—"T1410D
Taco s, s, Ay (1)
Khi dd ddu Ién mat S, dé mic nudc ngang nhau, goi do cao
lop dau la /. Khi d6 ap sut tai mat nudc ¢ hai nhénh la:
10m, 10m,
=——1+10Dh

& & 4" @)
Sosanh (1) va(2)tacd: Dk, =Dk, (3)
Néu dé dau tir bén S, sang bén S, thi mic nuéc hai bén
chénh nhau a A,. Xét &p sudt tai hai diém thuc hai nhanh
& cung mot dé cao ngang mat nudc & nhanh S, thi:

10m,  10D,:4,.8, _10m \op i

SZ S2

Thay (1) va (3) vao (4) ta duoc:

—1(;’”* +10D, 1, + 100,,/10% -

I 2 1

S
Suyra; h. =h|1+—=-
uy ra: h, ho[ S}

2

GIAl DE KY TRUSC

+10D,h,

Céc ban ¢ |61 gidi ding: Trdn Anh Tai 8A, THCS Yén Phong,
Nguyén Dure Vi 9A1, THCS Tran Hung Dao, Béc Ninh; Ngé Th
Quynh Trang 9A, THCS Cao Xuén Huy, Dién Chau, Lé Xudn Bdo
9C, THCS Nguyén Chanh Ky, Nam Dan, L& Chi Pai Thing 9A,
THCS Phiic Tho, Nguyén Van Thyre 9D, THCS Nghi Thai, Nghi Loc,
Trdn Linh Phuong, Vi Héng Quén, Ngé Minh Tan 8C, Vi Bdo
Trung, Nguyén Quéc Cudng 9A, THCS HS Xuan Huong, Quynh
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Luu, Nguyén Hoai Nam 9C, THCS Tén Quang Phiét, Thanh Chuang
Nghé An; Nguyén Birc Toan 9B, THCS Van Luong, Tam Nong, Phu
Tho; Nguyén Thi Thu Phugng 9A, Nguyén Van Tién 9A, THCS Lap
Thach, Vii Thanh Hiéu, Cao Thé Khanh, Dang Anh Td, Nguyén Thi
Huyén, Lé Quang Duy 9C, Lé Son Hung 9C, THCS Vinh Tuong,
Nguyén Thj Thanh Binh 8A, Thu Héng Cuong 8C, THCS Yén Lac,
Vinh Phuc.
CS2/92. Hai vat dac c6 cung thé tich duge lam bang cac
chat khac nhau dugc treo vao hé gom 3 rong roc duge bé
tri nhur hinh vé. Vat bén trai c6 khdi lugng m = 1,35kg,
con vat bén phai dugc lam bang nhém co khéi lugng riéng
la D, = 2700kg / m’. Hé nay can bang ngoai khéng khi.
a) C6 hién tuong gi xay ra néu ta nhing ca hai vat trén vao
dau c6 khéi lugng riéng D = 800kg / m?.
b) Co hién turgng gi xay ra néu ta nhing ca hai vat trén vao
nudc co khéi lugng riéng la D, = 1000kg / m*. Ngudi ta
cat bot mét phan cta mdt vat roi
ghép phén dé vao vét bén kia sao
cho hé vén cén bang va céc vét
ngép hoan toan trong nurdc (thé tich
phén ghép cing ngdp hoan toan
trong nurc). VAt bj cat la vat néo,
phan bi cét c6 thé tich la bao nhiéu?
Gid str day du dai, cac rong roc co -
khéi lrong khéng déng ké va bé qua
ma sat gilta sgi day va cac rong roc.
Giai. a.Ta co: Trong vat bén trai co khoi lugng m = 1,35kg
va hé can bang ngoai khong khi — Trong vat bén phai co
khéi lugng m'= 3.m = 4,05kg. Do hai vat dac co cung thé
m' 4,05

tich nénthé tichmoivatlay = — =
ich néen the tic ivatlay D, 2700

= 1.5dm’

— Khai lugng riéng cua trong vat bén trai la
5 ,
D, =" =122 _900kg/m’
-V L5S10T
Do D, > D, > D nén khi nhing hai vét trén vao dau thi ca
hai vat trén ngap hoan toan trong dau. Khi dé suc cang cla
soi day treo trong vat bén traila 7 = 10m— 10DV
Suc cang soi day treo trong vat bén phai la :
T=30m-10D.V >3T =30m-30DV

Vay vat bén phai sé chuyén dong xudng dudi khi nhung hai
vat trén vao dau.
b. Khi nhung hai vat nay vao nudc co khoi luong riéng la
D, = 1000kg / m’.
Do D, < D, < D, nén khi nhiing hai vat vao trong nuoc thi
vat bén trai ndi va vat bén phai chim trong nuéc va chuyén
dong xudng duoi. D& hé nay can bang khi ngép hoan toan
trong nucc thi can phai cat vat bén phai roi dat phan cat do
|én vat bén trai. Goi khoi luong can cat trong vat bén phai

VAT LY & TUOGI TRE
la m,. Khi hé trén can bang trong nucc thi ta co: Suc cang
soi day treo trong vat bén trai la:

T, =13,5+10m — 10D, V + 20
Dl
=13,5+10m, —15—- 10m, = 17m, — 4,05
2,7 2,7

Suc cang soi day treo trong vat bén phai la

T,'=3.]3,5—10m|—IODD(V—L"—'J
DI

10m, _ 68,85-17m,
27 27

Bé cho hé can bang khi cac vat ngap hoan toan trong nuoc

=40,5-10m, =15+

thi 7', =37, ,hay

68,85 -27Tm, _ 4 27m —4,05
2,7 EX

— 68,85—17m, = 3(17m, —4.,05)

— m, =81/68kg

Vay can cat bot vat bén phai réi dat
vao vat bén trai mot thé tich la:
V,=m/D, = 0,44dm’ .

Cac ban co 16i giai ding: Nguyén Dire Vi 9A1, THCS Tran Hung
Pao, Bac Ninh; Nguyén Van Thuc 9D, THCS Nghi Thai, Nghi Loc,
Nguyén Hoai Nam 9C, THCS Ton Quang Phiét, Thanh Chuong,
Nghé An; Nguyén Thi Thu Phugng 9A, THCS Lap Thach, Bang
Anh Tt 9C, Lé San Hung 9C, THCS Vinh Tuéng, Nguyén Van Tién
9A, Thu Hong Cuang 8C, THCS Yén Lac, Vinh Phiic.

CS3/92. Trong mét binh chira nuée & nhigt do ¢, = 20°C
ngurdi ta dat mét chiéc may so dién dé dun nudc. Khi vira
mai bat ddu dun, nudc trong binh nong Ién vai téc do
u, = 0,03°C/phut. Do nudc trong binh trao doi nhiét vai
méi trurong bén ngoai, van téc dun ndng giam dan va nudc
chi c6 thé nong tai nhiét d6 ¢, = 80°C. Ngimg dun, nude
trong binh bat dau ngudi di vdi téc do w, = —0,04°C/pht.
Tim nhigt d§ ctia méi truang. Coi rang nhigt lugng tod ra
moi trudng (hodc nhan tir méi truong) ty 1€ vai hiéu nhiét
do gitra vat va méi truong.

Giai. Khi dun nuéc co su hao phi nhiét do tda ra méi truong.
Khi nhiét do cua nuoc cang cao thi hiéu nhiét do gita nudc
va méi truong cang lon, do do hao phi nhiét cang lon. Tai
khi cong suat nhiét cung cap bang cong suat nhiét hao phi
thi nhiét do ctia nuoc khong doi va bang ¢,.

Ki hiéu : P (J/phut) la cong suat ctia may xo dién khong
ddi, q la nhiét luong cdn cung cap cho binh nudc dé tang
thém 1°C. P,, (J/phut) la cong suat hao phi ra méi truong,

TI !I
E =

7
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t, la nhiét do cua moi truong.

Theo bai ra thi P, = k (1,,,, — f,) Vi k la hé s6 1y lé. Xét

trong thoi gian 1 phut luc bat dau dun:
P=q.u+k(1,-1,) (1)

Khi nhiét do ctia nudc dun dat toi nhiét d +, khong doi thi

P= Php

Ngung dun 1 phut, nhiét do ca binh nuéc gidm |ut,| do

binh nuéc da toa nhiét ra mai truong mét luong 1a g, (14,

lay gia tri tuyét d6i bang 0,04°C/phut); d6 cing chinh la

cong sudt hao phi tai thoi diém do

gy, =P, =k(t,=1,) (). Tu()suyra k= :

qHu,

2l

(3)

Vay luc ngung dunthi P=F,, =qu, (4)
qi,
L~

Thay (4), (3) vao (1) ta co: g4, =qu, + (=

G R M\ 1 )~ i
Gian udc g roi bién déi, ta duoc: 7, = J_#)—]
1

Thay cac gia tri da cho ta duge 1,= 0°C.
Cac ban co loi gidi ding: Lé Xuén Bao 9C, THCS Bang Chanh Ky,
Nam Dan, Nguyén Hoai Nam 9C, THCS Ton Quang Phiét, Thanh
Chuong, Nghé An; Dang Anh Tu, Vi Thanh Hiéu, Lé Quang Duy,
Cao Thé Khanh 9C, Lé Son Humg 9C, THCS Vinh Tuong, Vinh
Phuc; Nguyén Birc Vii 9A1, THCS Nguyén Pang Dao, Bac Ninh;
Ha Manh Diing 9B, THCS thi trdn Song Thao, Cam Khé, Pha Tho.
CS4/92. Mot may phét dién co cong sudt P = 1500KW dat
tai dja diém A va cung cép dién cho dia diém B. Cong suét
hao phi trén déy tai dién tir A dén B 1a 4%. Dién tré cia
day tai la 24Q. Dy tai dién lam bang dong va cé khoi
luong 5,28 tan. Bong co khdi lugng riéng la D = 8.9g /
cnr va dién tré sudtla p=1,6.10"Qm.
a) Tinh khoang cach giira hai dja diém A va B va dudng
kinh cia day tai dién.
b) Tinh hiéu dién thé giira hai dau ddy tai dién tai A.
¢) Dong dién & B durge ha thé xuéng 200V bang may ha
thé. Tinh ty s6 sG vong gita cudn so cap va cudn thir cap
clia may ha thé.
Giai. a) Goi khoang cach AB la /, thi chiéu dai day tai dién
fa 21, tiét dién day dan la S.

s 21
Theo bai ra : p.—s} =24(Q) (1)

Khoi lugng dong: m = 2/,.S.D

hay m = 2/,.5.8900=5280 (2)

Giai hé phuong trinh (1) va (2) ta duoc
I, =14916m va S =1989.10"m’

Tu §= T ta tim duoc duong kinh o = Smm.

Vay AB=14,916km va d=5mm.

b) Goi cuong do dong dién trén day tai 1a / thi cong suat hao
TR : o, 4

phi trén day tai dién la: £, = R, /" = P'@

241 =1500000.$ = 60000 —s / = 50 4.

Hiéu dién thé gilia hai dau day tai Ala :
P _ 1500000
I 50
c) Hiéu dién thé trén day tai dién la:
U, =1.R,=5024=1200()
Hiéu dién thé trén hai dau day tai dién tai B la:
U, =U,-U,=30000V —1200V = 28800V.

r

— U =30000V =30kV

A o et gl DY o T
Theo cong thuc cua may bién thé: 0. = —<
. n, _ 28800 -7
==—— =144
vay S, T 200

Ty s6 vong gita hai cudn day cta may ha thé la 144.

Cac ban c6 16i giai ding: Lé Xuén Bao 9C, THCS Nguyén Chanh
Ky, Nam Dan, Nghé An; Trzong Cao Son 9H, THCS Tran Mai Ninh,
Thanh Hoa; Vi Thanh Hiéu, Lé Quang Duy, Cao Thé Khanh 9C,
Lé Son Hung 9C, THCS Vinh Tuéng, Nguyén Van Tién 9A, Thu
Héng Curang 8C, THCS Yén Lac, Vinh Phic.

CS5/92. Mot nguén séng diém dat trén truc chinh cla mot
thau kinh héi tu c6 tiéu cu bang 8cm, cach thdu kinh
12cm. Théu kinh dich chuyén theo phurong vudng géc voi
truc chinh cda thau kinh vai vén toc v,= lem / 5. HOi anh
ctia nguén séng dich chuyén vai vén téc v, la bao nhiéu
néu ngudn sang gicr ¢ dinh.

Giai. Tu cong thic thau kinh:
P_1, 1 df

1 ( 812
d—f 12-8

= 24(cm)

fd d
Vi thau kinh dich chuyén theo phuong vuong goc vdi truc
chinh cta thdu kinh nén khoang cach tu nguén sang toi
thau kinh khéng déi (bang 12cm), do do khoadng cach tu
anh t6i thau kinh cang khdng dai.

Gia st trong thoi gian t, thau kinh dich chuyén doan 0,0,
(hinh v&) '

- *

SO 95 THANG 7 - 2011



NGO DUC THO DUONG MINH CHAU

thi anh ctia S dich chuyén doan SiS:-
SO, _ 00, _vi _v
s, S\ S, v v,

ASO0, ~ ASS', S', nén

g’; d+d
SO T4

1

Cac ban c6 Ii giai ding: Lé Xuén Bdo 9C, THCS Nguyén Chanh
Ky, Nam Ban, Nghé An; Ha Manh Ding 9B, THCS thi tran Song
Thao, Cam Khé, Nguyén Bic Toan 9B, THCS Van Luong, Tam
Nang, Pha Tho; Trvong Cao Son 9H, THCS Tran Mai Ninh, Thanh
Héa; Nguyén Thi Thu Phuong 9A, THCS Lap Thach, Vi Thanh
Hiéu, Pang Anh Td, Cao Thé Khanh, Lé Quang Duy 9C, Lé Son
Humg 9C, THCS Vinh Tuang, Chu Héng Curong 8C, THCS Yen Lac,
Vinh Phiic.

Suy ra: v, = V- Thay s6 ta duge v, = 3emls

TRUNG HOC PHO THONG

TH1/92. M6t vién bi treo trén mét sgi déy dai I, duge kéo
léch tdi vi tri ndm ngang cda soi day roi buéng ra khéng
van téc ban dau. Luc cang curc dai ma soi day chiju duge
dung bang trong lugng cdia cta vién bi. Hoi diém treo can
phai & do cao bao nhiéu so vdi nén nha dé thoi gian
chuyén dong cda vién bi theo dudng parabo! sau khi day
durt dung bang thoi gian roi cda né sau khi cat déy & vj tri
thang dimng ban dau?

Giai. Khi soi day lap voi phuong thang diing goc o va van
tac ctia vién bi bang v, ap dung dinh luat bdo toan co nang

.oy )
ta co: S mglcosa = v’ =2glcosar (1)

Theo dinh luat Il Newton: T — mg cos =L;" 2)

Tu(1)va(2)suyra: T =3mgcosc.

5
Khi day dit 7 = mg = cosat = % V= gg! (3)
Sau khi day dit, vat chuyén dong nhu vat bi ném xién
xung, goc ma van t6c lap voi phuong ngang la o Goi 7, la
thoi gian bi chuyén dong trén quy dao parabol, ta co:

h—lcoso = vsinat, +§rf (4)

Goi 1, la thai gian roi néu cat day & vi tri thang dung ban
dau, taco: h—1= %’f (5)

Theo bai ra 1, =1,, két hop vai (3), (4) va (5) ta tim duoc
h=11/8.

Cac ban c6 |6 giai dung: Trdn Quang Khanh 11TN2 THPT Tang
Bat H6, Binh Binh; Truong Hoang Nhét 10 Ly THPT Chuyen Hung
Yén Nguyén Hitu Quan 10A1 THPT Duong Xa, Ha Noi; Nguyen
Quy Duwrang 10 Ly THPT Chuyén Hung Vuong, Phu Tho; Nguyén
Thanh Son, Lé Burc Cuong 11A1 THPT Dién Chau 3, Nghé An;
Hoang Tién Duong Ly 10K22 THPT Chuyén Thai Nguyén; Dang
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Duy Khénh 12F THPT Chuyén Lam Son, Thanh Héa; Nguyén Viét
Hung 11T1, Phan Hoang Giang, Nguyén Huynh Birc 10 Ly, THPT
chuyén Ha Tinh; Trdn Dinh Nguyén 10 Ly THPT Chuyén Quéng
Binh; Pham Quan Diing 11 Ly PTNK BHQG, Tp Ho Chi Minh;
Luong Thanh Nhén 10CL THPT Chuyén Nguyén Du, DakLak; Db
Mai Linh 10A1 THPT Yén Lac Il, Vinh Phuc.

TH2/92. Trén mat ban nam ngang c6 mét vat dimg yén,
khéi lurgng m, durge gén véi hai 16 xo méc ndi tiép véi nhau

. D6 ctmg cia hai 16 xo 1a k, va k, (xem hinh vé). Hay xac
dinh cong nhd nhét cén pha: thurc hién dé lam cho vat
chuyén déng, khi dat mét lc vao dau phai cda 1o xo thir
hai. Biét ring hé s6 ma sat

clia vét va mat phang ngang ko
la y va ta chi xét chuyén m >

déng tinh tién cda vat.
Giai. Thay hé hai 16 xo ndi tiép bang mét 16 xo tuong duong
ky + k,

coddbeung k = g
k, .k,

Xét luc F tac dung vao déau 10 xo bén phai, cé phuong lap
mot goc o so voi phuong ngang. Khi vat bat dau chuyén
dong, theo dinh luat Il Newton:
H(mg —kAl.sin a) = kAlcoso
=Al= i

k(cosa + usina)

(& day luc kéo F chinh bang lyc dan héi, con Al la do gian
cua 16 xo tuong duong).

Cong thuc hién sé nho nhét khi A/ nhd nhat. Theo BBT
Bunhiacopxki: coso + isina <1+ u° (ddu“="xay ra
pmg

ki

Do vay, cong cuc tiéu can thuc hién dé vat bat dau chuyén
k(AL )2 B (1umg )2 (k, +k,)
2 2 (1 + U’ ) kk,
Cac ban c6 16i giai dung: Nguyén Thanh Son 11A1 THPT Dién Chau
3, Nghé An; Chau Thién Nhdn 11 Ly THPT Chuyén Lé Quy Bdn, Binh
Binh; Binh Ngoc Hai 11 Ly THPT Chuyén Bién Hoa, Ha Nam.
TH3/92. M6t lugng khi ly tudng c6 chi s6 doan nhiét y
thue hién mét qua trinh bién déi sao cho nhiét dung mol
clia khi phu thudc vao nhiét do theo cong thie C =cx /T
(trong d6 a fa hing s6). Tim phuang trinh biéu dién quan
hé giira &p sudt p va thé tich V.
Giai. Theo nguyén ly | NDLH:
dQ = dA+dU & CdT = pdV +nC,dT
Két hop vai phuong trinh trang thdi p¥ = RT suy ra
V

C= o _ C,+ RT dV

V V dT

kh' tano = # ) SUy ra A!mm

dongla: 4=
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av oa(y-1) _ dT
oy e
=( )V RT* T
Tich phan hai vé ta dugc:
o oa(y-1)
“Dny =———~
7~ L)l RT
r__eu-1)
RT

Két hop vai phuong trinh trang thai ta sé thu duoc:

Inpr 2r __—L(y_l)
'RB pV

—In7T-InB (voi B la hang s0)

ek,

hay pV?. e """ = RB = const

Céc ban ¢o |61 giai ding: Pham Céng Thudng 10A1 THPT Nguyén
Gia Thiéu, Long Bién, Ha Néi; Tran Duy Hung 11 Ly THPT Chuyén
Hung Vuang, Phi Tho; Pang Duy Khanh 12F THPT Chuyén Lam
Son, Thanh Héa; Huynh Kim Vi 10B K8 THPT Chuyén Quang
Trung, Binh Phudc; Pham Quan Ding 11 Ly PTNK BHQG, Tp Ho
Chi Minh.

TH4/92. Tim dién dung ctia mot tu dién cau, ban kinh cac
ban cuc la R, va R, (R,> R)) biét rang giira hai ban chua
dién méi vai hang s6 dién méi phu thudc vao bén kinh theo
cong thire € =a/r vdiala hang so.

Giai. Gia su ban cuc trong mang dién tich Q, ban cuc ngoai
mang dién tich - Q. Cudng do dién truong tai ban kinh r

(R <r<R) E, tacs E, dmr =<
. €€,
= E, = 0 dV =-E  dr=- ¢ dar
4ge,ar 4me ar
R,
Oln R-
Tich phan hai vé ta dugc: U = '
e ,a

Do do, dién dung cua tu dién da cho bang:
Q  A4mgga

U In(R,/R)’

Cac ban ¢o 16i giai dung: Chéu Thién Nhan 11 Ly THPT Chuyén
Lé Quy Bon, Binh Binh; Luong Thanh Nhéan, Lé Hoai Nam 10CL
THPT Chuyén Nguyén Du, BakLak; Pham Quan Ding 11 Ly PTNK
DHQG, Tp Ho Chi Minh; Ha Thi Ngoc Anh 10 Ly THPT Chuyén
Nguyén Trai, Hai Duang; Tran Duy Hung 11 Ly THPT Chuyén Hung
Vuong, Phii Tho; Dinh Ngoc Hai 11 Ly THPT Chuyén Bién Hoa, Ha
Nam; Pham Trung Hiéu 10A3K39, Nguyén Binh Giap, Pham Minh
Hiép, Nguyén Dinh Hoang A3K38 THPT Chuyén Phan Boi Chau,
Nghé An; Dang Duy Khanh 12F THPT Chuyén Lam Son, Thanh Hoa.
H5/92. M6t gurong parabol (xem hinh vé) tao ra bang
cach cho parabol v = Bx’ quay xung quanh truc Oy clia
no (B 14 sé cho trude). Ngudi ta chiéu téi guong hai tia

10

sang-song song vdi truc
Oy. Biét rang hai tia lan
lugt cach truc nay mét
khoang la [ va 2I. Hdi sau
khi phan xa tia ndo cat truc
Oy & gan goc O hon? Tim
khodng c4ch tir giao diém
cUa tia do vdi truc Oy dén O X
géc toa do.

Giai: Xét tia cach truc Oy mot khoang /. Diém t6i M cua tia
nay co toa do la ( /; 8I° ). Tiép tuyén voi guong tai M co hé
s6 goc tane = y'(M)=2p1.

5
>

Dé thay goc lap bdi tia toi voi tiep tuyén tai M 1a y = % —a

Goc lap bdi tia phan xa va truc Ox la § = 2« —%

Hé so goc cua tia phan xa la:

1 |—tan’ &
tand = —cotan2o = - =—
tan 2o 2tano
T . y=pr | — tan®
Phuong trinh cla tia phan xa la: B __ o
x—1 2tana
Giao diém cua tia phan xa v

voi truc Oy co toa do
(05 3,).

Thay vao phuong trinh
trén, ta duoc:

yo—B _ l1-tan’a

-1 2tan =
. _ g I(1-tan’ &) _ !!1—4[32!3)
R T T
AR +1-4B°1 _
4P 4p

Vi y, la hang s6 khong phu thudc /, nén tat ca cac tia phan
xa déu hoi tu vé diém trén truc Oy co toa do (O:L_) hay noi

4p
cach khac tat ca cac tia toi sau khi phan xa trén guong déu
cat truc Oy tai diém cach gdc toa do cung mét khoang
‘ 1

bang —

VB,
Cac ban ¢ |¢i giai dung:  Trdn Quang Khanh 11TN2 THPT Tang
Bat Ho, Binh Binh; Lé Hoai Nam 10CL THPT Chuyén Nguyén Du,
PakLak; Nguyén Van Long 10A4 THPT Thuan Thanh 1, Nghiém
Thi Trang 11 Ly THPT Chuyén, Bac Ninh; Dinh Ngoc Hai 11 Ly
THPT Chuyén Bién Hoa, Ha Nam; Tran Duy Hung 11 Ly THPT
Chuyén Hung Vuong, Phu Tho; Nguyén Dinh Gidp, Pham Minh
Hiép, Pham Tuan Hiép, Nguyén Thanh Trung A3K38 THPT Chuyén
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Phan Boi Chau, Nghé An; Dang Duy Khanh 12F THPT Chuyén
Lam Son, Thanh Héa; Pham Quan Ding 11 Ly PTNK PHQG, Tp
Ho Chi Minh.

DANH CHO CAC LOP KHONG

CHUYEN VAT LY

L1/92. Ty s6 khéi lrgng cla hai vatA, B va xe Cla 1:2:3.
A, B dat trén san xe C nhu hinh vé. Gitra A, B ¢6 dat mot
lugng thuéc né. Ban déu, xe dimg yén trén mat phang
nhén ndm ngang. Tai thi diém t = 0, thudc nd phét né. A,
B chuyén dong vé hai phia va dimg lai so véi xe C sau
nhirng khoang thai
gian tuong ung la 1,
va 1, Biét hé s6 ma
sat trurgt gidta A, B vai
C béng nhau. Tim ty
s6t,/ 1,

Giai. Goi u la hé sG ma sét truot gicra A, Bva C.Vim, : my
=1/2suyram,>m,nénm,gu <mpgu Var, > t, Noi
luc ctia hé gém luc do thude no phat nd gay ra va cac luc ma
sat m,gu va mygu . Theo phuong ngang khong co ngoai
luc. Xét chuyén dong tuong déi cua A doi voi C va B doi voi
C va diéu kién ap dung dinh luat bao toan déng luong.

,LA A j A ] 1=

M < ]
(]

fa) (b)
Trong khoang thai gian 1,, ldy C lam hé quy chiéu (hinh a)
trong qua trinh A chuyén dong doi voi C thi luc ma sat
f, = m,gu huong sang tréi; luc ma sat cua B doi vai C
huong sang phai. Khi B dung yén déi véi C thi B va C
chuyén dong cung van tac v, huong sang phai, ta co:
(mygp—m,gut, =mwvy,. (1)
Lai qua thai gian (r, — 1,), A sé dung lai d6i véi C (hinh b).
Lay B va C lam hé quy chiéu, tai thoi diém A ding yen doi
voi C, hé A B, C cd:

(m,+m, +m vy =(m,+my+m.)v, (2

Do van toc ban dau v, = 0 nén van toc cudi cua A, B, C déu
bang khong. Con trong qua trinh (1, — 1,), ta co:
—n1, gl (f:, =1y ): 0- (’”y —m. )vﬁ(. (3)
Lay (1) chia cho (3), ta tim dugc:
My —m, Iy n,. 2-1 1,

1 Ly =1y

_.)
m my +m,. 1,1,

!
Suyra =

B
Cac ban co di giai dung: V@ Thanh Higu 9C, THCS Vinh Tuong,
Vinh Phic.
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L2/92. C6 2 éng hinh chir U nhur nhau, tiét dién S, dung
cung mét loai chét 16ng c6 khéi lrgng riéng 1d £ . DG cao
c6t chét Iong ¢ ong U, Ia h, va 6ng U, Ia h,. N6i hai 6ng
chira chét Idng bang mot 6ng dan co tiét dién S nhu hinh
vé. Trong 6ng dan co mot pit tong D & vj tri chia déu phan
khéng khi gitta mat thoang cda chét 1ong & 2 Ong, do dai
méi phén la L, Ban d&u, 4p suét khong khi trong 6ng dan
béng ap suédt khi

quyén p, Luc ma
sat Ion nhat gitra pit
téng va thanh éng la
F DG thém mot ™M
lrgng chét léng vao
miéng hd cla Ong
U, Sau khi cén L
béng, chiéu cao
nhanh trai cta 6ng
U, 1& h, Tinh thé [ :L ﬂ ]
tich chat l6ng dé
thém vao. Cho rang
nhiét do cia khi
trong 6ng dan
khong ddi.
Giai. Goi thé tich chat long do thém vao U , la V, thi do dai
cot chat long trong
U, dai thém I

4

X = E (1)

Sau khido them chat

.
i

h;

SESOUN
we SRS

A

PN “\\“\l
ORI
R,

D

l_l—

IRl

long va can bang thi va /
chiéu cao céc cot 4, A wrl ™
chat 1éng nhu hinh L I L7

vé. TU hinh ve ta co:
2h+x=h, +h, (2)
h,, +h, =2h, (3)

Goi ap suét chat khi 6 bén trai va bén phai D khi can bang
la p, va p,. Ta co:

potpPghy = p, +pgh, (4)

Pet pgh} =pt pghlﬁ’ (5)
F

’r = Pr +E (6)

Chiéu dai ong khi bén trai va bén phai pit tong D sau khi lap
can bang mai la L, va L,. Ap dung cho chét khi ly tudng:
PoLy=p L, = pely (7)

Vi chiéu cao cot chat long déu khong thay doi nén ta co:
h+h +2L =h,+th+L, +L, (8)

Tu cac cong thuc trén rut ra:
x=h, +h,-2h

11
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=2(h, — b=,

D)
=4(h = b+ Ly )+ E o 2l -

pgS‘ po+2pg (h,—hy)

2p LS

Pot2Pg (}'i‘: —h, )+ 2

Tu (1) va (9) biét dugc thé tl'ch chat long do thém vao:
2
i =48 (h, -/;1+1[,)+ = 25puLy -
pg  pyt2pg(h—h)

25poLy

po+2pg (h—h )+ ‘:

L3/92. Biét truc
quang hoc cua A
thdu kinh L la

00" A" 1a 4nh A B2

qua L ctia nguén © e 2
sang diem A. 1
Kich thudc va vi ; F
tri hai guong Tk -

phang dat vuong

qoc vai nhau nhu hinh ve.

1) Hay néi cach xéc dinh vi tri thdu kinh va tiéu diém thau
kinh, biét duong kinh thau kinh la 2R.

2) Néu vét dat tai diém C thi qua hé quang hoc trén co may
anh thue, may anh ao? Hay vé cach tao anh cia C.

Giai. KeodaiAA " cat Q0 'tai 0", O ' la quang tam thau
kinh LL". Qua A vé dudng thang song song véi 00 ', cat
LL tai A" Buong théng A A" cattruc quang hoc QO 'tai
F. F la tiéu diém cua thau kinh.

|4}
A\
N
AN
NN
\\.‘\ /.ﬂ'; 1 4)
8 . i
Lf:':\ 1 . "4}"’ ‘f A
\\.‘\\:\\ /,,' | { -
( ...‘ ‘*Q : [ — 4
N ' WaTITd u
9] I s

(1), (2), (3) Ia vi tri 3 &nh &0, (4), (5) & vi tri 2 anh thuc cta C.
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T1/92. Cho day s6 (x,) xéc dinh béi

s
w=a#z-lLx, =x +x,

vai moi n>1. Ky hiéu S, va P, la tong va tich cia n s6

1+ x

ddu tién cda day (y,) xac dinh bdi céng thirc ¥, = ——
Chitng minh rdng: aS, + P, =1.Yn
Giai. Dé dang thay rang: i . L—L +1

v, LY

i+ | o n
Bat (pu :aSu*I + RHJ _‘ls P ‘D.F(

Thay n bai n-1 va chia hai vé cho nhau ta dugc:

n+l l) + a.vu +or

."‘H(-vrﬂl - I) — fP“ i ”—‘I‘Hi
.1!;: vl mu 1 “-]I‘H
) o Vil =1 v
Mat khac. ta co: - nWort 20 _ Yo
."‘u ﬁl -1.'-‘
. g t’“‘u— .1.1:—
DO dO.’ (p" - ! = l = ‘10,,.“» = (pu l. ‘nr
(foq-] - U_‘ -” -1ln

Dé dang tinh dugc ¢, =0.Ma v, =0, Vi.Dodo ¢ =0.

Hon nda, aS,+F =1 nén aS, +F, =1.Vnr, Bpcm.

Cac ban co |¢i giai dung: Pham Gia Huy, lop 11A1, THPT An Nhon
1, Binh Dinh; Nguyén Van Ph, lop 10A2, THPT Lé Quy Don, Ha
N&i; V2 Xuan Trudng, 1op 10 Toan 1, Bui Ngoc Hién, Lurang Thi
Thanh Tam, lop 10 Toan 2, THPT chuyén Lé Hong Phong, Nam
Pinh; Vurong Nhat Quén, l1op 10A1, THPT chuyén BH Vinh, Lé Buc
Cuong, Phan Nguyén Thanh Son, lop 11A1, THPT Dién Chau I,
Trén Manh Cuong, lop 10A1, THPT chuyén Phan Boi Chau, Nghé
An; Vb Trung Hiéu, lop 11A1, THPT Hung Hoa, Phd Tho; Trdn
Quang Toan, lop 10 Toan, THPT chuyén Quang Binh; Trdn Chi
Ding, lop 10A1, Va Céng Lép, 16p 10A2, THPT Béng Thuy Anh,
Thai Binh; Nguyén Hai Linh, lop 10 Toan, THPT chuyén Nguyén Tat
Thanh, Yén Bai.

T2/92. Tim nghiém cta hé phuong trinh:

4,2 : 9
X+ —x) —g_\’ =0
: 9 ()
] T —y.\" -—v=0
8
Giai. Taco:
[8x +8)° =80 —9x =0 (2)
R

]8.1'4 +8x =8 =9y =0 (3)
Nhan (2) vai y, (3) vai x, ta co:

0= 2(.1:4_1‘ -y’ ) —(x' —‘\" )= (.\'? —.\“ ) 2xy—=1)
Néu x=y, thay vao (2), ta duoc: 8x° —9x=0. Do do, dé
dang thay rang hé co hai nghiém (0;0); (9/8; 9/8)
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Néu 2xy=1, thay vao (2), ta co

8y +L‘—9x 0 8x*—9x’+1=0.Dat X’ =1,1a
&

giai duoc t=1 hodc t=1/8. Suy ra x=1 hoac x=1/2. Do do, hé

¢6 thém hai nghiém nua la (1;1/2); (1/2;1). Tém lai, nghiém

cta hé 1a (0;0); (9/8; 9/8); (1;1/2); (1/2;1).

Cac ban co 10i giai ding: Pham Bang Hai, 16p 11A1, THPT Luong

Tai |, Bac Ninh; Lé Huynh Quéc Huy, 1ap 10 Toan, THPT chuyén

Luong Thé Vinh, Déng Nai; Bui Ngoc Hién, Lurong Thi Thanh Tam,

Nguyén Tién Chuong, Vi Dinh Hoa, 16p 10 Toan 2, THPT chuyén

Lé Hong Phong, Nam Binh; Virong Nhét Quén, 16p 10A1, THPT

chuyén BH Vinh, Phan Nguyén Thanh Son, I6p 11A1, THPT Dién

Chau Ill, Nghé An; Trdn Quang Toan, lp 10 Toan, THPT chuyén

Quang Binh; Lé Quang Hai, l6p 10 Ly, THPT chuyén Lé Quy Bon,

Quang Tri; Trdn Chi Ddng, l6p 10A1, THPT Dong Thuy Anh, Thai

Binh; Nguyén Van Hung, 1op 10A6, THPT Chu Van An, Thai

Nguyén; Vil Thanh Higu 9C, THCS Vinh Tuéng. Vinh Phuec.

T3/92. Goi O va H tuong tmg Ia tdm dudng tron ngoai tiép

va truc tam cla tam giac khong vuéng ABC. Hay xac dinh

hinh dang tam gidc ABC biét ring tam giac AOH la tam

giac can. Trong cac truong hgp do xac djnh tam gidc ABC

sao cho céc canh cta né déu la s6 nguyén?

Gidi. Taco OH = OA+0B+0C

Truong hop 1. Tam giac AOH can tai A.

|(7H’_ - ()—4| =‘m‘ & (0B+0C) =04°

Fa=120"

ZA=60"

Khido, @’ =b* —bc+c’ (1) hode @’ =b"+bc+c” (2).

= 2c0824A=-1& J

Xét (1), dé dang chung minh dugc ba canh a, b, ¢ co dang;
a=kim* —mn+n®), b=kQ2Qmn—-m’), c=k(n’ —m’ ).
Tuong tu, tu (2), ta co:
a=k(m’ +mn+n’), b=k(2mn+ ml), c=k(n—m’)
Truong hop 2. Tam giac AOH can tai O.
|OH| =|04| < (04 + OB + OC)* = 04*
£4=90"
&> cos AcosBeosC =0 { ZB=90"
£C=90°

( loai)

Truong hop 3. Tam giac AOH cén tai H.
WH@“—@[ & (0A+0B+0C) =(0B+0C)’
& 2cos2B+cos2C)=-1 e 4cos Acos(B-C) =1

Khi do, ba canh cua tam giac la nghiém nguyén duong cta
phuong trinh: x* + y” =3z". Dé dang thay rang phuong
trinh do vo nghiém.
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GIO! THIEU CAC DE TH!

DE THI TUYEN SINH THPT

THANH PHO BAC KINH, NAM 2009
(Thai gian lam bai 100 phuf)

I. Loai dé& chon mét dap an (méi cau 2 diém, tat ca 24 diém)
1. Trong cac dai lugng vat ly sau day, dai luong nao co don
vi do mang tén nha khoa hoc Om?

A. Hiéu dién thé B. Dong dién

C.Dién tro D. Cong suat dién

2.Trong s6 cac anh trong hinh 1, &nh nao duoc tao ra tlr sy
truyén thang cua anh sang?

c
A. Hinh anh cay trong nuéc
B. Bong ban tay duoc tao ra trén tuong
C. Kinh lup lam cho chd nhin to ra
D. Anh bat chi bi gay khuc trén mat nudc
3. Trong cac vat dung sau, vat nao dan dién?
A. Que thuy tinh B. Thudc nhua
C. Cuc téy D.Dinh sat

4.Trong cac dung cu & hinh 2, dung cu nao la don bay thiét
vé luc?

13
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| Hinh 2|
B. Cai md nap chai bia
D. Cai tach boc hat dao

A. Cai gap thuc pham
C. Cai kim

5. Trong cac truong hop chuyén trang thai vat chat sau,
truong hop nao khong phai su ngung tu?

A. Vé mua dong lanh, nuoc mat ho dong thanh bang

B. Vé mua hé nong nuc, xung quanh que kem béc “khdi trang”
C. Sang som mua dong trén mat dat xuat hién suong

D. Dém khuya vé mua thu trén la cay c¢o co dong nhung giot
suong.

6. Trong cac bién phap sau day, bién phap nao lam cham
qua trinh bay hoi?

A. Quét rong dién tich viing nudc trén mat dat.

B. Dem ban tay u6t vao chd co quat.

C. Phoi quan ao udt tai noi thoang gio.

D. Dé git rau tuoi lau, nguai ta cho rau vao tui vai.

7. Trong cac vat ¢ hinh sau, vat nao co muc dich lam tang
ap suat?

A. Dau mui kim tiém rat nhon.

B. Xe xich sat co ban phang, rong.

C. MU cua dau dinh treo lam kha rong.

D. O t6 trong tai lon can co nhiéu banh xe.

8. Trong cac dung cu dién sau, dung cu dién nao bién dien
nang thanh co nang?

14

A. Ban la dién B. Bong den dién

C. Bép dién D. Bong co dién

9. Chon cau hop ly trong cac cau sau:

A. Khéi lugng mot qua trung ga la 500g.

B. Chiéu cao mét ban hoc sinh trung hoc la 1,6m

C. Khéi lugng mot cai phong bi la 30g.

D. Mot but chi 2B chua dung co chiéu dai 15 cm.

10. Trong cac truong hop sau, truong hop nao trong luc cua
qua cau nhé sinh cong?

A. Qua cau tu trén cao roi xudng.

B. Qua cau nam yén trén mat dat.

C. Qua cau chuyén dong theo quy dao ngang.

D. Qua cau duoc treo trén xa ngang khong dong day.

11. Co mét loai bién trd con chay hinh vanh khuvén nhu
hinh 4. Dién trd ¢6 dinh gia hai dau A, ClaR =10 £2 . Con
chay P co thé di chuyén quanh diém O, luon luon tiép xuc
voi R va dan toi dau noi B.

diu ndi cua bién tro

dau nbi cua bién trg ddu nbicua bién tro

thanh trval P

dign 1rd c6 dinn R

 Hinh4 |
Noi hai dau A, B cua bién tro voi nguén dién co hiéu dien
thé la 2,4V. Dat vi tri con chay P sao cho dién tro giua hai
dau B va C co dién tro la 6€. Trong truong hop nay kha
nang nao sé xay ra:

A. Hiéu dién thé giua B va C la 2,4V.

B. Cong suat tiéu thu dién trén bien trd la 1,44W.

C. Dong dién di qua gitia hai dau AB la 0,4A.

D. Trong qua trinh dich chuyén con chay P, dién tro trong
mach dién thay khong doi.

12. Khoi luong riéng cua chat long dung day trong coc A la
£, khai luong riéng cua chat Iéng dung day trong coc B la
P . Tha nhe qua cau A’ co trong luong riéng la £ vao
trong coc A thi khoi lugng chat 1ong trao ra khoi coc A la 32g
va qua cau chim xudng day coc. Tha nhe qua cau B’ vao
trong coc B thi B' ndi trén coc B va chi co 1/6 thé tich qua
cau ngap trong chat long va khoi luong chat long trao ra la
40g. Biét hai qua cau nho A’ va B' hoan toan nhu nhau va
P > p,. Cau tra loi dung sau day la:

A. Khoi lugng qua cau A’ la 32g.

SO 95 THANG 7 - 2011
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B. Khéi luong qua cau B' la 8g.

C.Tyso P ,va P,la23.

D.Tysé P, va P,la24:25.

II. Loai cau hoi nhiéu dap an dung (4 cau, ding hoan toan
mét cau duoc 3 diém, ding khdng hoan toan duge 2 diém
va khéng dung khéng duoe diém néo; tét ca 12 diém)

13. Noi vé hién tuong dién tu, nhing cau nao sau day
dung?

A. Xung quanh day dan c6 dong dién chay qua ton tai tu
truong.

B. May phat dién dugc ché tao trén co s cua hién tuong
cam (ng dién tu.

C. Cuong do tu tinh clia nam cham dién va sé vong day
cudn xung quanh nam cham co quan hé voéi nhau.

D. Chi can co su chuyén dong cla vat dan trong ti truong
thi co dong dién cam ung duac tao ra.

14. Cho bang so0 liéu sau day :

Khéi Diém séi
lutgng riéng (°C)
| plkgm®) | ... | (Trong | Vat Nhiét dung ¢
vatL , vatLlieu| . .7 | ., o
il (ap sudtva A eu kién |Liéu [J.(kg.C)""]
nhiét do ap suat tieu
phong) chuan) |
Dau hoa | 0,8.10° Béng 1083 Pat bun | 0,84.10%
Nuac cat | 1,0.103 Nhom | 660 Nude | 42.10°
Pong | 89.10° Chi 328 Pong | 0,39.10°
Nhom 2,7.10° Thiéc 232 i Nhom | 0,88.10°

Nguoi ta dua ra bon két luan. Két luan nao ding?

A. Néi ndu an bang dang, co thé thay bang thiéc.

B. Khi khéi lugng ctia khdi nudc cat va khdi dau hoa bang
nhau thi thé tich khdi nuéc cat nhé hon.

C. Khi cuc déng va cuc nhom ¢ thé tich nhu nhau, toa ra
cung mét nhiét luong nhu nhau thi nhiét do cuc nhom giam
di it hon.

D. Khi khéi lugng cuc dat va khai nudc nhu nhau, hap thu
cung mot nhiét luong nhu nhau thi nhiét do cta cuc dat tang
thém nhiéu hon.

15. Trén hinh 5 1a mot coc nuoc dung yén dat trén mat ban
ngang. Trong lugng cua nudc trong céc la P, trong luong
cua coc la P,, ap luc cua
nuoc dai vai day coc la v,
ap luc cua coc doi voi mat
ban la ~,, luc do clia mat
ban doi voi céc la N,. Hay
tim cac cau dung trong
cac cau sau:

5O 95 THANG 7 - 2011
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A. D06 lon cta N, va N, nhu nhau.
B. Téng cua P, va P, bang do Ion cta N,
C. Cac lyc N, va N, la hai lyc can bang.
D. Cac luc N, va N, la cap luc tac dung va luc phan tac dung.
16. Trong so o mach dién hinh 6 : tri s6 cac dién tro &, va
R, bang nhau, R, va R, bang nhau. Co mét nguon dién co
hiéu dién thé la 10V. Néu néi nguon vao hai dau A,B thi von
ké chi 7,5V va hiéu dién thé trén hai dau dién tro R, la U .
Khi néi nguon véi hai dau C,D thi von ké chi 5V va hiéu dién
thé trén hai dau dién tro &, la U,. Cac ty s6 dung la:
AU :U=1:2 B.R: R;=1:3
C.R,:R;=1:2 D.R,: R,=1:3

T T

Rs
Bo—&:'- , % oD
[ Hinh 6 |

IIl. Loai cau hai dién ché tréng (méi chd tréng dién diing
duge 2diém, tét cé 14 diém)

17. Ba yéu 16 cla luc la do lon cua luc, ......... cua lyc va
diém tac dung cua luc.

18. Van toc truyén anh sang trong chan khong 1a 3.10%m / s.
Van toc truyén song dién tu trong chan khong la .......... km/s.
19. Tac dung ctia thau kinh 16m doi véi anh sang la .........
(chon dién “lam héi tu” hoac “lam phan ky").

20. Nang suét toa nhiét cta than da la 3.107J / kg. D6t chay
hoan toan 1kg than da sé toa ra mét nhiét luong la
............ J

21. Mot bong den co hiéu dién thé dinh muc la 6V. Dong
dién qua day toc cua no khi sang binh thuong la 2A. Vay
cong suat dinh mic cta bong den nay la ........ W.
22. Trong so dé mach dién R

Hinh 7, gia tri cla dién trd e

R, la 10€. Khi dong khoa S Ra
thi s6 chi trén am pe ké 4, — @ '
_._.{._(S : ¥

la 2A, trén am pe ké A, la
0,8A thi gia tri cua dién tro

- R Q.
23. Hinh 8 la y d6 mac hé rong roc clia ban Minh dé nang
vat A lén tur trong nuéc. Trong qua trinh vat con nam dudi
mat nuac, vat duoc kéo |én vdi van téc khong déi, vat A chiu
tac dung cua luc Ac si mét la 80N, luc kéo tu tay ban Minh
thang xuéng dudi la F , luc do clia mat dét nam ngang déi
véi ban Minh Ia ~,. Khi vat A duoc kéo lén khéi mat nucc
1/2 thé tich cUa né thi nd dung yén, khi luc kéo day cua ban
Minh xudng dudi la £, thi luc dé ctia mat dat déi voi ban

15



NGO DUC THO DUONG MINH CHAU

VAT LY & TUGI TRE
Minh 1a ~,. Biét trong luong
clia rong roc la 120N, trong
luong ban Minh la 600N,
N, Ny= 13:12, b6 qua
trong luong day, ma sat
gila rong roc va truc quay
va luc can cua nuoc. Vay
trong lugng cua vat A sé la
sl
IV. Loai cau héi vé
hinh, thuc nghiém
va nghién cuu
(c4c céu 24 dén
27, 29,30,32 dén

34,36 méi cau déu
2 diém; cac cau
28, 31, 35 méi cau 3 diém;
cau 35 5 diém, tat ca 34
diém)

la...... cm.

25. Trén hinh 10 : AO la tia téi,
ON la phap tuyén. Vé tia phan
xa cua tia tai AO.

26, S6 chi trén dong ho dién
nang o Hinh 11 1a .......kW.h.
27. 56 chi cua luc ké trén Hinh
1214 ...... N.

28. Trong phong thi nghiém,
ban Chéau xac dinh khéi luong
riéng nudc mudi. Dau tién, ban
Chau dé nudc mudi vao ong

dong nhu hinh 13A, xac dinh thé tich
nudc mudi la ........ cm’. Tiép theo, ban
Chau dung can can coc khéng, do dugc
khéi lugng coc khong la 30g. Sau do ban
ay d6 toan bd nudc mudi trong 6ng dong
vao coc va dem can nhu hinh 13B. Tong
khéi luong clia nuéc mudi va coc la

{220V 1020)A 50Hs

déng hd dién nang

i

2500e/kW * b
AMNNERR

Hinh 11

........... g. Can cu s6 liéu thuc nghiém
trén ban tim duoc khdi lugng riéng cua

nuéc mudi la ......... kg ! m’.

Hinh 12

16

29. S chi cua von ké clua
hinh141la ...... V.

30. Ban Tiéu Anh lam thi
nghiém nghién cuu quy
luat tao anh cla thau kinh
16i nhu hinh 15. Trong dé
kinh 16i co tiéu cu 12cm,
dat ¢ vi tri cO dinh trén toa
do 50cm ghi trén truc quang hoc. Man anh va

ngudn sang la ngon nén dat hai phia cla thdu kinh. Ban
Tiéu Anh dat ngon nén 0 vj tri 20cm réi dich chuyén man
anh cho dén khi thu dugc anh ngon nén ré nét. Khi do anh
nguoc chiéu voi vat, la anh ......... (chon dién : “thuc” hodc
“40") nho hon vat. Tiép theo, ban dy dat ngon nén tai vi tri
40cm. Khido anh la &o, Ion honvatva ............. (chon dién
: “nguoc chiéu” hodc “cung chiéu") vai vat.

31. Khi nghién cuu quy ludt nong chay cua hyposunphit va
paraphin, ban Tiéu Cam c6 ghi chép dugc bang so liéu thuc
nghiém sau:

[Thai gian
(phut)

of(1]2)3[4|5]6]|7|8|9]10|11

Nhiet do
hyposunphit | 40 | 42 | 44 | 46 | 48 [ 48 | 48 | 48 [ 48 | 48 | 50 | 56
c)

Nhiét do
paraphin 4041|4244 | 46|47 |48|49|51|52]54|56

c)

Can cl bang s6 liéu nay ban hay tra |6 nhiing van dé sau:
(1) Trong hai chat noi trén, chat co cdu truc tinh thé la
(2) Biém nong chay cla tinh thé nay la ........°C.

(3) Khi tinh thé nay & nhiét do 42°C thi trang thai cla n6 la
............ (chon dién: “ran” hoac “long").

32. Dé nghién cuu vé dién trd mac ndi tiép, ban Tiéu
Phuong da thiét ké mach dién thuc nghiém nhu Hinh 16.
Trong d6 R, 4 bién trd, R, la dién trd khong doi; tong tré clia
hai dién tré mac ndi tiép nay goi la R (dién trd tuong duong).
Am pe ké do —

duoc cuong do
dong dién | trong
mach dién trd
mac néi tiép. Von
ké do duoc hiéu
dién thé U gita

_||__/s
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hai diém A,B. Ban Tiéu Phuong da ghi chép dugc bang so
liéu thuc nghiém dudi day:

R,/Q 5 10 15 25 35 45
unv 12 12 12 12 12 12
IA 0,6 048 04 03 0,24 02
R/IQ 20 25 30 40 50 60

Can cu vao so liéu ¢ bang trén, ban hay suy ra cong thuc
tinh Rtheo R: R= ...

33. Ban Hoa nghién cuu quan hé giia ap suat va dong chay
cla chat khi bang thi nghiém nhu Hinh 17. Trong do, ong
hinh chi U hai ddu hd miéng chia mét lugng nudc via
phai. Dau nhanh trai ctia 6ng thong voi 6ng thuy tinh qua
ong cao su. Ban Phuong dung may sdy toc thdi vao ong
thuy tinh. Khi ap suat chét khi tai diém C trong 6ng thuy tinh
la p, thi do cao cot nudc & hai nhanh chir U nhu trén hinh
B. Sau khi thay dai van téc gio théi, ap sudt chat khi tai diém
C la p, thi do
cao ¢Ot nudc
trén hai nhanh
ch U nhu trén
hinh C. Can cu
hién tuong
thuc  nghiém
noi trén ban
hay so sanh do
lon ap suét :
Piscsrs p, (chon dién dau “>", " <" hoac “=")
34. Ban DPong da
nghién cuu quan hé
gita dong dién qua
dién trd va hiéu dién
thé trén hai dau dién
tro ay. Trong thuc

nghiém, ban da 02 04 06 VA
dung hai dién tro

khong ddi R, va R, LHinh 18
‘nac rinau. ‘KEt qua i ngrigm oot Bigy 1R wen rinn $%.
Ban hay so sanh gia tri hai dién tro nay : §,....... R, (chon
diéndau“>", “<"hoac"=").
35. Ban Long dinh dung mot von ké va mét dién tro R, da
biét gia tri dé xac dinh gia tri dién tré R . Moi thu cén thiét
cho thuc nghiém da co, Long ndi mach nhu hinh 19. Yéu
cau mach dién ctia ban Long la: khi dong cong tac S va s,
thi von ké do duoc hiéu dién thé ¢/, trén hai dau dién tré R
dong cong tac S va s, thi von ké sé do duoc hiéu dién thé
nguon la v,.

. [-n:nn:unrm
a I-naununnaa

Hinh 17

un

R
Ra

S = N W
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(1) Trén so d6 hinh 19 ban hay thém vao mot doan day dan
nia va cach mac dé co mét so dé mach dién nhu ban Long
mong muan.

(2) Ban hay dung U, U, va R, dé biéuthi R. R =
36. D& nghién cuu kha nang bién
dang cia binh thuy tinh, ban
Tiéu Lam da do day nudc vao
binh thuy tinh roi day kin binh
bang nap cao su co 6ng thuy tinh
nhd & trén. Trong ong thuy tinh
¢6 chua nudc va vach chia do dé
tién quan sat su thay doi cta
nuéc nhu Hinh 20. Khi bop vao
binh thuy tinh, ban Lam phat _
hién thdy nudc trong dng nhd
dang Ién, tac la nudc trong binh dang Ién. Biéu do ching
minh rang binh thuy tinh da bién dang. Ban Hoa khong
cong nhan binh thuy tinh bién dang ma cho rang khi dung
tay bop vao binh da lam tang nhiét do nudc trong binh nén
khong thé noi binh da bién dang.

Ban hay chi dung thiét bi trén Hinh 20 dé chiing t6 binh da
bién dang. Néu cac budc thi nghiém va giai thich.

37. Hinh 21 la nhung dung cu
cho mét thi nghiém, trong do
Iuc ké 16 xo do dugc 5N. Ngoai
ra con co 6 qua can khéi lugng
déu la 100g (trong hinh khong
ve). Banhay dung cac dung cu
trén, thiét k€ mot thi nghiém
chung t6 rang: néu rong roc co
hiéu suat khong doi, khi nang
vat 1én thi cong co ich ty lé
thuan voi cong toan phan. Hay =
viét cac budc thi nghiém.
V. Loai cau hoi tuf luan (cdu 38: 3 diém; cau 39: 6 diém;
cau 40: 7 diém; tat ca 16 diém)

38. Cho 50kg nuéc tang nhiét do tu 25°C Ién 45°C.

17
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VATLY&TUGITRE . =
Héi nuoc da hap thu mét nhiét lugng la bao nhiéu? Biét
nhiét dung riéng ctia nuéc 1a 4,3.10° J /(kg.* C).

39. Trong mach dién Hinh 22, hiéu dién thé hai dau nguon
la U khong ddi. Khi dong cang tac s,, s6 chi trén von ké 1a
U,, s0 chi trén am pe ké la 7, = 1A, cong suét tiéu hao trén
dién tro R, 1a P, = 4w, trén dién trd R, la P,. Khi dong cong
tac S, va S, thi s6 chi trén von ké la U,, trén am pe ké la 7,
cong suat tiéu hao trén dién trd r, la P, Biét :
P:P=1:4U,:U;=2:1. Tim:

(1) S6 chi 1, clia ampe ké?

(2) Hiéu dién thé U ?

(3) Khi dong s, S, trong 5 phut, nhiét lugng sinh ra trén &,
la bao nhiéu ?

Hinh 22

40, Hinh 23 la y dd thiét ké thuc nghiém cua ban Cuong vé
cong tac st dung may co don gian. Thiét bj nay gém hé rong
roc dong, cac dai trong C, D va canh tay don AB, hai nhanh
cuia gia do vudng goc vai canh tay don. Bau B canh tay don
duoc dat trén mét bang ngang. Canh tay don co thé quay
nguoc chiéu kim déng ho quanh truc tai diém O vudng gac véi
mat phang thang diing. Trudc khi cong tc bi kéo ra, don 6 vi
tri thang bang nam ngang. Biét khdi luong rong roc dong P la
m,=02kg, OA: OB = 3:1, khoi luong doi trong Dla  rmy,
= 1,5kg, tac dung mét luc F theo phuong thang dung huong
xudng dudi bang 75N vao D thi viia du dé kéo cong tac ra voi
luc kéo T = 6N. Khdng tinh khéi luong don AB, gia do va day,
bo qua cac loai ma sat, ldy g = 10N/kg. Tinh khi lugng dbi
trong M. vira du dé cong tac md ra.

glé do

(Xem dép an trang 20) &
18
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Problem. A tree trunk lies on the ground. The trunk has a
shape of a cylinder with radius R. A flea aftempts to jump
over the trunk. What is the minimum initial speed v that
enables the flea to clear the trunk? Assume that the flea is

intefligent enough to select the optimal take-off point on
the ground.

Solution.

We make the usual assumption that air resistance is neg-
ligible. The circular cross section of the trunk and the para-
bolic trajectory of the flea are shown in the figure above.
We adopt the indicated coordinate system with its origin at
the center of the circular cross section of the trunk and let ¢
= 0 at the apex of the trajectory where the velocity is hori-
zontal with magnitude u. On general principles we under-
stand that h > R and that the trajectory for the minimum
successful take-off speed will be tangent to the surface of
the trunk for two specific times, ==z, .

Our approach will be: 1) Find the speed u that produces
surface-skimming trajectories as a function of h. 2) Use
conservation of energy to find the associated v, .. as a
function of h. 3) Find the minimum value of v, . .+

1) The distance of any point on the trajectory from the cen-
ter of the trunk, s(f), can be obtained from

s(t)zzxuyz:(uz)2+(h~%gﬂ] )

For positive (or negative) t, the desired trajectory just skims
the surface of the trunk at a single point where s(f) = R, so
we need to solve the quadratic equation in 7,

2
th“ + (@ -gh )y + (0 -R*)=0, (2)

[obtained by setting s(f) = R in Eq. (1)], subject to the
requirement that the discriminant of Eg. (2),
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(u'2 —gh)l -g (h2 -R )= 0, (3)

vanishes (in order to ensure “just skimming the surface at a
single point”). Equation (3) is a quadratic equation in «”,

2 ) R
which has two solutions, 1~ = g (h tVvh' =R’ , @)

The plus sign solution is ruled out by substituting it back into
Eq. (2) and noting that the resulting equation can't be satis-
fied for h > R. (It can for h < R, but only at the additional
unacceptable cost of requiring that u be complex.)

2) By conservation of energy, the take-off velocity,

Viakeay (B1) » €N bE obtained from

Vo ()=t +2g (h+R)=g (3h+2R—\/h3 _R? :(5)

3) We seek v the smallest possible value of v, . (h), so
we differentiate v*,. .. (h) with respect to h and set the
result equal to zero to find h ., the value of h associated
with v.

d "fzke-nﬂ' (h )
dh

crie

h.
=g Y= - crit = |= 0 (6)
R h . —R-

crit

3
' i h =——R=1.061R
from which we find 4., 2 (7

Finally, substituting Eq. (8) back into Eq. (6) yields the
answer v=12+8[gR =2.197\/gR (8)

Discussion
It's a useful and straightforward exercise to show
1) that the required take-off point is at a distance

(/Lﬁ}fezl.me
2

from the point of contact between the trunk and the ground.
2) that the projection angle is

=67.5°

g |
cos ' —2(2+J§)

above the horizontal, and

3) that the trajectory skims the surface of the log at posi-
tions located 45" in either

direction from the apex of its circular cross section.
All of which seem entirely reasonable and make clear that
the trajectory that minimizes the take-off speed looks more like

that shown in the figure below than the one used in setting up
the problem.

VAT LY & TUSI TRE

TU MOI

* tree trunk: doan than céy

* flea: con bo chét

* initial speed: védn téc ban dau

* to clear the trunk: nhdy qua khtc gé (nghia trong bai)
* intelligent enough to ... : di théng minh dé ...
* take-off point: diém bay lén (cat canh)

* air resistance: stc can khéng khi

* cross section: tiét dién

* adopt: chap nhin

* apex: dinh, diém cao nhat

* take-off speed: vén téc cat canh

* tangent to ... : tiép tuyén vdi

* approach: cdch giai, cach tiép cin

* as a function of ... : nhu mét ham sé cia
* minimum value: gid tri cut tiéu

* skim: bay sudt qua, bay cham qua

* discriminant: biét thuc (A)

* substituting ... into ... : thay ... vao ...

* be ruled out: loai b

* to differentiate: /3y vi phan

* unacceptable: khéng thé chap nhan

* complex: (s6) phuc

*log: doan gé

* point of contact: diém tiép xic

19
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VAT LY & TUOI TRE

PAP AN
I. (24 diém)
1.C 2B 3D  4A 5A  6.D
7.A 8D 9.B 10.A 1.B  12.C.
Il. (12 diém)
13. ABC 14.BCD 15. BD 16. ACD
II1.(14 diém)
17. phuong hudng 18. 3.10° 19. phat tan
20.3.107 21.12 22.15 23. 640
IV.(34 diém) A
24. 31
25. xem Hinh 1
26.90624 27,2 OFm=me==es N
28.30; 63; 1.1.10° it
2.24 oumg
30. that; cung chiéu e —

31. (1) hypdsunphit; (2) 48; (3) ran
33.<

32, R=RI +15Q
35. (1) xem Hinh 2

=/
@ LY

4. >

R(J

1
36. Bop vao thanh
binh thuy tinh co
thé thay dugc mat
nudc trong 6ng thuy
tinh nhd dang lén.
Chiéu cao mat nuéc dang lén la h,, sau khi budng tay ra
mat nudc trong 6ng nhd nhanh chong trd lai vi tri ban dau.
Bop vao thanh binh thuy tinh bang mot luc nhd hon luc
truc cng thdy mat nudc trong 6ng nho dang lén. Chiéu
cao mat nuoc dang Ién 1a h, véi h, < h,. Diéu dé ching to
rang dudi tac dung cla luc da lam binh thuy tinh bién dang.
37. Céc buac thi nghiém:
(1) Trén moc treo cua rong roc dong, treo 2 qua can, dung
luc ké kéo déu dau day tu do theo phuong théng ding.
Tang khéi luong hai qua can nay la m, dau day tu do co luc
keo la F, khoang cach di chuyén dau day tu do la s. B cao qua
can duoc nang Ién 1a h. Ghi cac tri s6 m, F, s, h vao mét bang.
(2) Méi mét 1an lam véi s6 qua can khong doi. Lan luot thay
doi khoang cach dau day tu do s phong theo budc (1). Lam
thi nghiém 5 lan vai cac m khac nhau va ghi chép cac s6
liéu F, s, h vao cac 0 trong bang.

20

(3) Cong toan phan tinh theo cong thuc: W, = Fs va cong

cd ich tinh theo cong thuc: W, = Ph = mgh. Ghi lai cong

co ich va cong toan phan trong cung mét bang.

V. (16diém) *

38. O =cm(t—1,)=4,2.10"J /(kg."C).50kg (45-25)"
=4,2.10°J

39. Khi chidong S|, so dé mach dién tuong duong nhu hinh
3A. Khi dong S,, S, so do tuong duong la hinh 3B.

B R R
A PredW P’
h n h Us
b [ ey o ) b
A B
P 4w
Y H 1 . R :—l:—_, =4Q
(1) Tu Hinh 3A tim dugc: &, 2 (14
Tir Hinh 3A va 3B tim duoc: B4k L L L
U Hin va 3B tim duoc: P IR, 4 L 2
Gidira: 1,=24.
U I(R,+R R,+R
(2) L= 1 hoe  JEL Lt WY R, =3R,
U, LR, 2R, 2

Vi hiéu dién thé nguén khong ddi , tu cac hinh trén ta co:
L(R+R,+R)=1,(R +R,) = R, =2Q
TuHinh 3B co: U = I,(R, +R,) = 2A.(4Q+2Q) =12V .
(3) Tu Hinh 3B, nhiét luong toa ra trén dién trd R, la:

Q= 2Ryt = (24)*2Q.5.60s = 2400./.
40. Néu luc kéo vua du dé kéo cong tac ra thi T = 6N, goi
khéi lugng ddi trong C 1a m,, thanh ngang 6 vi tri can bang,

luc do tai dau B luc nay bang 0. Phan tich luc tai cac diém
0, P, C ing vai cac Hinh 4 A, B, C sau:

2T’ \ Fy/
L Y/
A 0 B
F + &
F'lL 1
Po In
t Pe
Pp
A 8
[ Hinh 4 |
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Phan tich luc trén thanh AB : tai dau A, luc kéo xudng la F,
tai dau B chiu luc F va trong luc P,,. Tu diéu kién can bang

ta co
F.04=(P,+F)OB (1)

P,=m,.g=15kg.|ON / kg =15N
Thay so vao (1) ta tim duoc : £ =30V .
Xét rong roc dong chiu tac dung cua luc kéo 2T hudng lén,
luc kéo T, hudng xudng dudi va trong luc cla no la P,
(Hinh 4B)
Vi rong roc déng 6 trang thai can bang nén :
=27 -F, ()

P, =m,g=02kg.|0N kg =2N,T =T =6N
Thay so vao (2)taco: T, =10N

Hinh 4C biéu dién su can bang luc tai C. Trong luc tac dung
lén di trong C 1a P,.. Luc do F; hudng Ién, luc kéo T,

huang xudng. Vi déi trong C can bang nén:

P=T+F (3 T =T,=10N,F =F =30N
Thay s6 vao (3) ta tim duoc:
F.=40N, m,. ziz i =4k

g 10N/kg

Doan Van Ro (suu tam va gidi thiéu)
PE RA KY NAY (Tiép theo trang 6)

L3/95. Tim dong dién
trong mach cho trén hinh
vé. Biét rang dudng déac
trung von-ampe cua diot
D (tuc la sy phu thubc
clia dong dién di qua diét
vao hiéu dién thé hai dau
ctia n6) duoc mo ta bdi cong thuc 7 =107U* . Trong d6 /
duoc tinh bing ampe con U dugc tinh bang vén.

DANH CHO CAC BAN YEU TOAN
T1/95. Xac dinh céc gia tri cla p sao cho phuong trinh
x° = px — 1 = 0 ¢6 hai nghiém la nghiém clia phuong trinh
x* —ax + b =0 trong d6 a, b 1a cac sé nguyén.

T2/95. Cho P(x) |a mét da thuc voi hé sd nguyén. Ching
minh rang néu da thiuc Q(x)=P(x)}+12 c6 it nhat 6 nghiém
nguyén phan biét thi P(x) khéng c6 nghiém nguyén.
T3/95. Cho P la mot diém n&m trong hinh binh hanh ABCD
sa0 cho ZLABP =2/ADP:/ZDCP =2./DAP . Ching
minh rang: AB = PB = PC.

5O 95 THANG 7 - 2011

VAT LY & TUOI TRE

TIM HIEU VAT LY SO CAP (Tiép theo trang 4)

Bai toan 2. Trén bo B
séng, mét chu bé :
dimg tai diém A. Chi
bé c6 thé chay doc s
theo ba song vai van :
toc v va bai trén A D
séng vai van toc u

(d6i v nude) va v > u. Biét rang van toc
clia nudc la w. Hay xac dinh diém C trén bo dé tir db chi bé
c6 thé bai dén diém B bén kia bd trong thoi gian ngén nhét,
Cho khoang cach BD = h va AD = | (H.5).

Giai. Truoc hét ta hay xét truong hop khi van toc cla nudc
bang 0. Khi do, chu bé boi voi van toc u déi voi bo.

Ta dung bién dich chuyén sau thai gian Ar ké tu khi chu bé
bat dau chuyén dong (tai ¢, = 0). Néu chu bé boi ngay tu
ddu, thi sau Ar n6 sé ¢ mot diém bat ky trén nia vong tron
ban kinh u.Ar voi tam |a A (H.6). Néu chu bé chay trén bo
trong khoadng thoi gian Ar,, con trong phan thoi gian
Ar, = Ar — A, chu bé boi trén séng, thi sau Az n sé 0 mét
diém bat ky trén nda vong tron ban kinh u.Ar, = u(Ar — At))
va c¢6 tam tai diém E (hoac E’) cach A mét doan
AE = v.AL ( AE = AE").

Tu do ta thdy: i thai diém Ar bién sé la duong cong
MK'’KM, trong d6 MK’ va MK la hai tiép tuyén voi
vong tron tam A ban kinh «.Ar. Hai tiép tuyén nay lap véi bo
mot géc o sao cho sinct =/ v, Tai mot thai diém bét ky
sau do, bién sé dong dang voi bien MK'KM ma ta via
dung (xem H.6).

Bay gio thi chac ban da hiéu lam thé nao tim duoc quy dao
“roi"téi uu (tuc la quy dao dé co thoi gian chuyén dong la
cuc tiéu) tu A dén B. Quy dao nay sé la duong gap khuc
ACB vai doan CB vudng goc vai bién di qua B (xem H.7).
Khi do, C chinh la diém ma chu bé bat dau boi. Dé dang
u

fi:d <
Vv o —u

Bay gio ta sé tinh dén diéu kién van toc cla nuoc w# 0.

tinhdugc 4C=AD-CD=[-htanax =1-
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VAT LY & TUOCH TRE
Khi nay bién sé co dang nhu thé nao sau théi gian Ar? Dé
thay rang diém M ctia bién van ¢ chd ci (xem H.7), con tam
clia ntia vong tron ban kinh w.Ar dich sang trai diém A mot
doan AO = w.Ar . Bién bay gio la duong cong MN'NM

(trén H.7 chi vé doan NM ctia bién); tiép tuyén MN lap vai

bo mét goc ¢, sao cho sina, = 2

w+v

Vé thuc chat viéc dung cac diém trén doan NM cua bién
duoc phan lam hai giai doan: déi voi méi mot diém M, trén
bo ma chi bé chay dén sau thoi gian Az, ta dung mot “bién
phu tro” - ranh gioi trén séng ma chi bé co thé boi tdi sau
thoi gian Ar — Ar;: bién nay la nua vong tron cé tam la M,
va ban kinh 1a u.(Ar — Ar,). Sau do chung ta dich cac nua
vong tron nay sang trai (theo huéng cta w) mot doan bang
w.(At — Ar). Tiép tuyén cla tat ca cac nia vong tron duoc
dich di nhu thé chinh 1a doan NM cua bién.

e R

gl e
([ 7 \\\K\
0 ¢ D M

Do do, dé co thé di tu A dén B sau thai gian ngan nhat, chu

bé phai bat dau boi tu diém C, & bén phai C (xem H.7) va

cach C mot doan CC, = wt, voi 7 la thai gian boi cla chu

bé. (Cing dé hiéu la doan C B cla quy dao t6i uu phai

song song voi doan ON). Khoang cach gita A va C, bang
x=AC, = AD+ DC, =1+ DC,

Bay gio ta tinh doan DC:
DC, =CC,—CD =wt —htang,

Tu ABDC 1a tim dugc

h h h w+v
—=cost, = T= =— ——

utT u COSCZi u (H-'+ p)' -
(Luuy sine, =u/(w+v) va cosq, = l-sin’,). Dodo
e _‘.,li w+v —h 7 w4+

u \/(1\+\) —u’ w+v \/(w+v)2-—u:

B h(w* +wy—u’)
A (W + v): —y?

Nhu vay, dé dén duoc B sau théi gian ngan nhat, chu bé
phai bat dau boi tu C, cach A mot doan
" h(w* + wyv —u?)

x=l+—F/——
Uyl (w+v) —u’
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Bai toan 3. (CS1/81)

M6t ngudi dimg tai diém A bén bo séng va cén sang diém
B @ ba bén kia (hinh v&). Séng réng 600m, nudc chay vai
van téc 1m/s, ngudi co thé boi vai van téc 3m/s va chay
trén bo vai van téc

4m/s. Hoi thai gian B

ngan nhat ma nguoi T
nay c6 thé thurc hign
dé toi B la bao =
nhiéu? Céach ma —
nguoi nay da thuc

hién dé dén B?

Ta dung bién theo cach da trinh bay ¢ Bai toan 2 ¢ trén
nhung chu y rang / = 0, v = 4m/s, u = 3m/s, w = Imls. Vi
s0 liéu nhu vay thi bién 1a nua duong tron tdm O ban kinh
u.At viia cham t6i diém M” (Xem H.8). Do do, bién trong
truong hop nay la duong cong MKM gém cung tron
MK tam O ban kinh u.Ar va doan thang KM.

Dung bién qua B, ta thay bién cham toi diém B nam trén
cung tron. Nhu vay, quy dao toi uu ctia cau bé ung vai viéc
cau boi truc tiép tir A sang B ma khong chay trén bo. Huong
boi clia cau bé la

huong O'B véi B3 la goc hop béi huong boi va phuong AB

voi sin B =2 Thoi gian t6i thiéu dé cau bé toi
U

h 600 300 ( )
\/ ut —w \[ LS|
Ta ciing cé thé sif dung cach giai th6ng thudng dé giai
bai toan trén va di dén két qua tuong tu:
Trong truong hop tong quat,
ngudi chay ngugc dong 1
doan AC rdi boi sang bo bén
kia voi van téc hop voi
phuong AB goc « (hinh vé).
Thoi gian nguodi sang song
gom:
Thai gian chay trén bo 7, = A< (1)

v

Bla AT =

m {--T

»h-

Thoi gian boi
AB AC

= = ; (2)
HCcosa w—usindao




NGO DUC THO DUONG MINH CHAU

Téng thei gian chuyén dong
_ AB(v+w—usina) @3)
VU CcoSsot
P& (2) co y nghia vat Iy thi (w—wusina)20

1=t +1,

suy ra 0£sinas% (")

D4u “=" xay ra Ung véi truéng hop AC =0 va nguoi boi

thang i A téi B.

Pé tim thoi gian sang song nho nhat, ta tim 7., véi diéu

kién (*).

50(5—3sina)
CcoscX

Thay s6 ta dugc ¢ = va 05sinas%

St dung tha thuat toan hoc dé tim 7., nhu sau:

:=50( Sa —3tana]=50€\/l+tan2a —3tana]
COs

35 1 . ;
Voi 0<tanox<—.Dat x=tanax va
V8

y=5Jl+tan’ o —3tana = y=5v1+x* -3x (4)

Bai toan trd thanh: tim x trong khoang tur 0 dén 7‘—;3- dé y
nho nhat.

4) @16x —6xy+25-y'=0

Pé bai toan c6 nghia thi phuong trinh trén phai co nghiém
XVoiy > 0 (dé t> 0thi y > 0). Suy ra:
A'=9y"-16Q5- ) 2 0= y* 216 = y>4

&

Hai tuan trudc khi déi tuyén Viét Nam tham du ki thi Vat Ly
Chau A, cau lac bo Vat Ly va Tuéi Tré da c6 dip duoc dén
lam quen va tro chuyén cung cac thanh vién trong doi. Sau
day la mot vai thong tin xin duoc chia sé véi cac déc gia cla
tap chi:

1. Pinh Huy Héng Quén - Lop 12 Ly THPT Nang Khiéu
TP.HCM

Héng Quén Ia 1 cai tén rét quen thugc vai rét nhiéu thanh
vién online cla dién dan Vit Ly Tudi Tré, nén céi tin Quéan
gianh giai Nhat trong ki thi chon hoc sinh giéi Quéc Gia
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e \IAT LY & TUGI TRE
P 3 2 1
Ta tha =4¢& x==.Tuy nhién,do 0<x<—

nén ta khong thé Idy ngay cép gia tri nay. Day chinh la kho
khan clia bai toan da gay nham lan cho tac gia va khong it
ban doc giai bai toan nay.

Ta bién luan tiép nhu sau: do y =4 & x =% nén voi

x<% thi y gidm khi x tang. Vay, khi x tang ti 0 Ién dén

3 1
—=<— thi iam va voi 0<x<— thi
N Vo 78

ﬂg@tanow

1
min=-_c>x__s ra (min: o
Yoo T2 Jg > V2 V8

tano = % & sina =% ing voi truong hop nguoi
khong chay trén ba ma boi thang tu A dén B.
Phuong phap trinh bay ¢ trén dé giai bai toan dong hoc béng
cach dung bién clia cac dich chuyén kha di thuc ra 1a dua trén
bic tranh truyén song trong méi truéng. Trong truong hop
nay, mat séng chinh la bién cla ving ma song da truyén téi
& mot thoi diém da cho. Co thé thdy rang, dé tim quy dao t6i
uu ta da st dung mai lién hé khang khit gida mat song va tia
song (nén nh¢ tia séng bao gio cing vudng goc voi mat
song), ma cy thé la st dung thyc té Ia tia song la dudng ma
song truyén vai thai gian nhd nhat. Nguyén ly dung bién cla
nhing di chuyén kha di ma ching tdi trinh-bay & day khong
gi khac chinh la nguyén ly Huyghens — phuong phap dung
mat séng trong cac qua trinh truyén song.

Hoai Anh (suu tdm va bién soan)

mén Vat ly va duge tham du ki thi Vat ly Chéu A khéng
¢6 gi bt ngo. Ban da danh rat nhiéu thai gian dé doc tap
chi déng thai con chia sé nhimg phuong phédp &p dung
toan hoc d€ gidi quyét cac bai toan vét ly trén forum cla
dién dan. Ban Quan da timg doat giai dac biét cia tap chi
VL&TT. Bén canh dé Quan con biét choi guitar c6 dién,
thich doc truyén tranh va xem phim. Quan tam su ring, dé
c6 thé xa stress clia cac ki thi lién tiép, Quan thudng ngoi
1 minh tap dén t6i khuya hay don gian chi la nghién chéng
truyén tranh Jindo ma Quéan yéu thich. La 1 chang trai kha
lang man, Quén thuc sy rét thich nudc Phap- dét nudt
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yén binh, tho méng ciing nhu van héa Iau doi clia Phép.
Sau khi tré vé tur ki thi AphO, Quén sé tiép tuc con durong
hoc tép cta minh tai trrong Bai Hoc Bach Khoa TPHCM
cting nhur nudi wrée mo xin durge hoc béng di du hoc Phédp
nhur anh trai minh.

2. Thanh Ngoc Tra My — Lop 12 Ly THPT Chuyén Tran
Phu, Hai Phong

La thanh vién nir duy nhét cia doi tuyén AphO, cé bé cé
mai téc dai va nu cudi diu dang khién moi ngudi khéng
khoi hé nghi vé hinh tugng “con géi chuyén Ly” nhu nguoi
ta van dung Ién. Tu nhén la ngudi co c4 tinh manh mé
cdng nhu tinh cach dac biét giéng con trai, Tra My thuc sur
la 1 mau con gai hién dai, rat nang dong, vui vé va thich
nghi rét nhanh vai méi trurong. Thure sur bét ngd khi My tam
surrang van chura c6 nguéi yéu va ban cling bat mi vé méu
nguai yéu ly tudng cda minh: chi cdn cao trén 1.75m 11!
Khi &y céc chang trai trong doi tuyén AphO fai nhin nhau
cudi &n y 11! Burge biét My da dang ki vao thdng khoa Kinh
té doi ngoai- truong dai hoc ngoai thuong Ha Noi, tuy
nhién ban cing hi vong sé duge di du hoc vao mot ngay
khéng xa. Chéc hén véi khd nang ciing nhur dam mé cla
minh, tin rang ban sé thanh cong trén con durong tim kiém
hoc béng du hoc Phap hodc Canada nhu mo !

3. Nguyén Phan Trung Hai - Lop 12A3 THPT Chuyén Lé
Quy Dén, Da Nang

An tuong déu tién vé Trung Hai do fa ban rat hién lanh va
vui tinh. Hai c6 sa thich choi game, doc truyén trinh tham
hodc phiéu luu mao hiém, va ban dac biét thich kiém hiép.
Tuy hoc tép rat cham chi nhung ban van luén hoa déng
ctng ban bé trong I8p. Burgce biét Hai rét thich game DotA
va ban hay cung cac ban choi trén dién dan garena (nick

) ) VE KY THI OLYMPIC VAT LY CHAU A (APhO) 2011

1. Théng tin chung

Ky thi Olympic Vat ly chau & (APhO) lan thu XII dugc to
chuc tai Tel Aviv, Israel, tu 30 thang 4 dén 8 thang 5 nam
2011. Ky thi co 17 nuoc va ving lanh thé tham gia gém co
31 lanh dao doan, 120 thi sinh, 31 quan sat vién. Doan Viét
nam c6 2 lanh dao doan, 8 thi sinh va 5 quan sat vién.

2. Théng tin vé giai thudng

+ Tong so co 16 HCV, phan bé nhu sau: Trung Quéc 8;
Dai Loan 3; Nga 2; Indonesia 1; Israel 1; Hong Kong 1.
+ Mot s6 giai cu thé:

-Thi sinh nhat tuyét déi: Yukai Wu, Trung Quéc, 42,60 diém
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ctia ban la Iv25 roi ddy). Hai ciing chia sé ban da chuén bj
mdt tam [ rat tét cho ki thi sap t&i. Sau dé ban dy dinh s&
tiép tuc hoc tap tai Dai Hoc Bach Khoa Da Néng va hoc tét
tiéng Anh cho wéc mo du hoc clia minh.

4. Pham V@ Chi Hiéu - Lop 12ly THPT Chuyén Lé Héng
Phong, Nam Binh

Hiéu t6 ra la mét ban nam rat nhanh nhen, hoa dong va
1ém linh. Tuy lam quen véi nhau chura lau nhumg ban da c6
thé tro chuyén, tam sir ciing nhu tréu dua véi cac thanh
vién khac cta doi mot cach rat thodi mai, tu nhién. Hiéu
tam su ban thich nghe nhac, xem tivi va vui chai cing ban
be. Ngoai Vét ly, ban con dac biét quan tdm dén Héa hoc,
Sinh hoc va céc vén dé vé sirc khde. Hiéu du dinh sé thi
vao dai hoc Y Ha NGi trong ki tuyén sinh nam nay. Ban
cing bat mi rang minh sé& c6 ban gai trong thdi gian ngén
sap toi (nhdy mét). Cdng nhr tinh cach cta minh, ban chia
sé rang da chuan bj mot tam i thép cho cudc thi sép tdi :D.

5. Hoang Lé Phuang - Lop 12A3 THPT Chuyén Lé Quy
bon, ba Nang

Khong phai ai xa la, Lé Phurang chinh Ia mét thanh vién rét
tich curc va cé nhiéu déng gép cho dién dan Vat Ly va Tu6i
Tré. Ban thudng xuyén trao d6j, chia sé y kién trén forum
cta dién dan cding nhur theo doi thurong xuyén tap chi V4t
Ly va Tudi Tré. Bén canh db, Phuong ciing la mot chang
trai rat nang dong, co sd thich da dang. Ban thich choi
bong dé, bong ban, xem phim, doc truyén kiém hiép Kim
Dung. Ban hay nghe nhac cta The Beatles va Westlife,
thich tim hiéu vé céc loai bo sat. Phurong tam su ring ban
la nguai lanh lung, dé ndi néng nhumg cing rat vui vé. Ban
c6 tham vong la c6 thé cng hién that nhiéu cho dat nuéc.

-Thi sinh c6 diém cao nhat vé ly thuyét : Yukai Wu, Trung
Qudc, 29,20 diém

-Thi sinh ¢6 diém cao nhét vé thi nghiém: Tzu Ming Hsu, Dai
Loan, 14,60 diém

3. Mot s6 nhan xét vé dé thi

+ Dé thi ly thuyét gom 3 bai:

+ Bai 1: Nghich ly Shockley-James vé dién va thuyét
tuong doi.

+ Bai 2: Canh cta cot ket vé chuyén dong khi c6 ma sat
nghi va ma sat truot.

+ Bai 3: Qud bong sinh nhat vé sy théi phdng qua bong
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cao su dai.
+ Dé thi thi nghiém gom 2 bai:
+ Bai 1: Lut ndng trong tir trudng khdo sat luc do tu
trudng xoay chiéu tac dung |én mot vong day dan.
+Bai 2. Hép den quang hoc nghién clu hién tuong giao
thoa anh sang trang va tia laser trén mot cach tu truyén qua.
Cac dé thi déu co ndi dung vat ly hay. e ly thuyét s6 2 va
so 3 dé cap dén nhing van dé rat hay gap trong thuc té.
Cac hién tuong duoc md hinh hoa mét cach hop ly, don
gian, gitp hiéu cac hién tugng dong thoi cho phép tinh toan
duoc cac dai lugng vat ly lien quan.
Diém hoi khac trong cac dé thi thi nghiém la dé bai khong
dan dat cu thé cac budc thi nghiém, nhu & mét s6 ky thi
khac. Lan nay dé bai chi néu muc dich thi nghiém, hudng
dan nhiing diéu chu yéu. Thi sinh can tu tim ra cac budc thi
nghiém trung gian, va tu tim ra phuong phap xac dinh cac
tham s6 vat ly, cac dai luong can tim. Thi du, can do dién
tro rat nho clia mét vong day dan kin, dé bai chi cung cap
mét so linh kién, dung cu dé thi sinh tu tim cach xac dinh
duoc dién trd nhd nay.
Nhin chung, céc kién thuc vat ly can thiét dé gidi cac bai thi
nay khong vuot ra ngoai nhiing noi dung cua chuong trinh
da néu trong quy ché ctia APhO. Tuy nhién, hoc sinh cua
doan ta, cd thé do chua duoc rén luyén nhiéu vé ki nang va
kinh nghiém giai quyét cac van dé co tinh chat phuc tap, doi
héi tu duy vat ly sau sac, nén dat két qua chua cao.
4. Két qua cua Doan Viét Nam
1) Nguyén Trung Hung, THPT Chuyén Phan Bgi Chau,
Nghé An,
Huy chuong déng, 16,7 (LT) + 8,7 (TN) = 25,4 diém
2) Nguyén Huy Hoang, THPT Chuyén Phan Bgi Chau,
Nghé An,
Huy chuong déng, 14,0 + 9,7 = 23,8 diém
3) Pham Thanh Trung, THPT Chuyén DH Su Pham, Ha Noi
Bang khen, 12,5 + 7,8 = 20,3 diém
4) Nguyén Phan Trung Hai, THPT Chuyén Lé Quy Dan,
Pa Nang,
Bang khen, 13,0 + 7,0 = 20,0 diém
5) Dinh Huy Héng Quén, PT Nang Khiéu, PHQG, t.p Ho
Chi Minh,
Bang khen, 122 + 5,7 = 17,9 diém
Anh ngoai bia (ftr trai sang phéi): Thay Nguyén Thé Khoi (Trudng
doan), Binh Huy Héng Quan, Pham Vi Chi Hiéu, Nguyén Huy
Hoang, Nguyén Thanh Hung, Thanh Ngoc Tra My, Pham Thanh
Trung, Thay Tran Minh Thi (Ph¢ doan), Nguyén Phan Trung Hai,
Hoang Lé Phuong.

PGS.TSKH. Nguyén Thé Khéi (trudng doan) gidi thiéu
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PMLCD VA AMLCD

A I Al 5 ST

Nguyén Xuan Chanh
1. Uu va nhudc diém cia PMLCD
Ky truéc (Vat ly & Tudi tré thang 5/2011) da xét dén nguyén
tac hoat dong ctia man hinh LCD va tim hiéu kiéu don gian
va phé bién la LCD ma tran thu dong PMLCD (passive
matrix LCD)

Ta da thay vé cdu tao, ¢ PMLCD trén va dudi la hai tam
kinh (bdng thuy tinh hoac polyme trong sudt), & moi tam
kinh ¢6 dan cac la mdng lam phan cuc anh sang va lam cho
cac phan ti hinh que cua tinh thé 1dng dinh hudng song
song khi tiép xuc. Lop tinh thé ong dugce dat gida hai tam
kinh va gan kin.

& tam kinh trén co cac dai dan dién song song, nam gan
khit nhau, doc theo cac hang ky hiéu 1a x,, x,, x;... Tuong
tu 6 tAm kinh dudi co cac dai dan dién doc theo céc cot ky
hiéu la y,, 5. y5... (hinh 1)

&
s Bew N G
A A AA A AATAL
" A A A AAAAZN
"SATATATA A A AL
A AA A A AAAA
A A A A A AA A A
"’ AAA A AAA
""" A A A A
T VPPPPPVPFPV

L L

Hinh 1. Man hinh PMLCD (so dé)

Céc dai dan song song theo hang va theo cit trén dudi
céch nhau. O méi ché hang va cdt giao nhau c6 mét cot
tinh thé 16ng ndi lién hang & trén va cot @ dudi (vé
tgng trung nhur dién trd)

Néu phat cac xung dién chay theo cac hang x va cac cot y
va tinh toan sao cho khi & chd giao nhau ctia hang x, va cot
¥, xung theo hang va cét cung dén mét lic thi phan tinh thé
long & vi tri ik co dién thé tac dung & cuc trén va cuc dudi
dli muc dé tao ra dién truong huong cho cac phan ta hinh
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que ndm song song, anh sang phan cyc khong lot qua
duoc, vi tri ik nay t6i. Tuong tu déi vai vi tri giao nhau nao,
khong co6 di hai xung dién dén cung mét luc, &nh sang
phan cuc lot qua duoc, vi tri do sang. C6 thé hinh dung &
méi ché ma dai dan theo hang va dai dan theo cot giao
nhau c6 mot cot tinh thé 16ng, hai du 1a hai cuc dan dién.
Tat cac cac cot tinh thé Iong nhd li ti do sap xép trat tu thanh
mot ma tran cac phan tu anh cda man hinh.

Viéc diéu khién phan ti anh nao sang, phan tl anh nao toi
dé tao ra hinh &nh trén man hinh dugc thuc hién bang trinh
tu phat cac xung dién (dai, ngan, thua, mau khac nhau)
chuyén dong doc dai dan theo hang va theo cgt. & thoi
diém ma cot tinh thé 16ng ik c6 xung dién theo hang va xung
dién theo cot dén cung mot ltc, hai dién cuc & hai dau cot
tinh thé tao ra mot dién truong di suc dé hudng cac phan
ti hinh que ndm song song dién truong. Luc do anh sang
phan cuc khong lot qua dugc, phan tir anh ik sé t6i. Nguoc
lai khi cot tinh thé Iong ik co xung theo hang va theo cot
khong dén cung mot lic, khéng du dién truong dé hudng
cho cac phan ti hinh que song song, cét tinh thé long cho
anh sang phan cuc di qua duoc, phan ti anh ik sé sang.
& ki6u ma tran thu dong PM, cau tao cac dai dan dién tuy
rat tinh vi nhung vé nguyén tac tuong doi don gian, ché tao
it ton kém. Khi s6 phén ti anh it, man hinh kich thugc nho
thi kiéu PM nay chdp nhan dugc. Nhung khi man hinh lon,
do phan giai cao can rat nhiéu phan tlr anh, kiéu PM co
nhiéu han ché.

P& co duoc nhiéu phén tt &nh, kich thudc méi ¢t tinh the
Iong phai nho, dién thé tac dung Ién hai ddu cot tinh the
Iong phai du I6n, dién truong sinh ra co thé bi “long” ra xung
quanh lam cho céc cot tinh thé Iéng gan day bi anh hudng
qoi la cross — talk. Mat khac thoi gian phan tu &nh sang Ién,
t6i di rat ngan bang thai gian xung dién chay qua dién cuc
cta cot tinh thé 16ng. Ta biét rang anh song dong ta thay
trén man hinh that ra 1a chudi lién tiép cac anh finh vi téc
dé trén 24 &nh trong mat gidy. Néu toc do qua cham, chua
béng 24 anh/giay, ta sé thdy chuyén dong bj giat. Nhung
nguoc lai anh finh hién 1én qua ngan, qua nhd hon 1/24
giay, mét sé thdy &nh bi rung, méi mat. Vi vay néu méi anh
finh hién lén qua ngan, ngudi ta phai diéu khién cho moi
anh finh hién 1én Iap lai vai ba lan. Ngudi ta goi do la cach
lam tuoi (refresh) dé khai bi rung (flicker).

Vi nhiing I trén, & ki€u PM néu man hinh rong, co nhiéu
phan tu &nh thi hién tuong cross talk dé lam anh bi nhoe
tuong phan kém, déng thai phai lam tuoi ton kém (vé mat
nang luong) dé anh da bi rung, nhin moi mat.

Pé khac phuc nhiing nhuoc diém clia kiéu PM nguoi ta ché
tao man hinh diéu khién ma tran tich cuc AM (active matrix).
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CHUNG MINH DINH LY PYTHAGORE

(tiép theo ky truéc)

3.Cach chimg minh thir ba

Trong bai todn trén ta da ching minh duoc rang vong C céan
bang tai moi diém trén vanh ban nguyét (can bang phiém
dinh) do d6 cong di chuyén C dén moi vi tri trén vanh béang
khong suy ra tong thé nang dan hdi cla cac 10 xo khi C &
céc vi tri khéc nhau thi bang nhau.

Do d6 ta co: khi C nam tai vi tri bat ki trén vanh tron, khac
A va B thi thé nang dan hdi tong cong cua hai 16 xo la:

W, = %CA2 +%CB2 Khi di chuyén C dén A thi CA = 0;
CB = AB do d6 thé nang dan hdi tong cong cta hai |6 xo:

W,'=%.CBZ=%,ABE. Theo két qua ¢ trén ta co

W, =W,'—>£CA3+£CBE Kk ap
2 2 2

Hay ¢? =qa® +b* (dpcm)

Trén day la ba cach ching minh dinh Iy Pythagore. Do
khuén khd bai viét cd han nén xin phép dugc dung lai tai
day, hi vong ban doc sé tu tim cho minh nhing mé hinh Vat
Ly hay va tha vi khac dé chang minh khong chi dinh Iy
Pythagore ma nhiéu dinh ly ciing nhu bai toan khac trong
toan hoc.

1) TRI THONG MINH

Einstein dang néi vé thuyét tuong doi cda minh, co mot
nguoi hay nghi ngo hoi:

- Tri théng minh clia ngudi manh khoé nhu t6i khong chap
nhén nhing cai ma n6 khong nhin thay.

Einstein dung yén lang mot luc roi trd loi

- Bugc, diéu do nghe ¢ ly lam. Gio 6ng dat tri thong minh
clia 6ng lén ban day, va t6i co thé tin rang ong co mét bo
oc thong minh that hay khong.

2) CUNG MU CHU CA!

M6t lan vao quan an, Einstein quén kinh nén khéng doc
duoc thuc don, 6ng bén nho ngudi hau ban doc ho. Véi cai
nhin day thong cam, anh boi ghé tai Einstein noi tham:

- Xin 16i, t6i cing khong biét chi nhu ngai.
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(Tiép theo trang 26)

2.Man hinh LCD ma trén tich cuc AMLCD

@ kidu ma tran tich cuc AM 6 méi phan tir anh tic mot cot
tinh thé 16ng ngudi ta bé tri mét transito truong mang mong
TFT (thin film field effect transistor) co vai tro la cai dong
ngat dién cho cdt tinh thé long (hinh 2). Ta biét rang transi-
to trudng co ba cuc: cuc ngudn S, cuc mang D va cuc cong
G. Binh thuong khong ¢6 dong dién chay ti nguén sang
mang vi lop ban dan giia nguén va mang khong dan dién.
Nhung khi tac dung 1én céng G mét dién thé thich hop lop
ban dan dudi cong G tao thanh mét l6p dédo, dan duoc dién,
c6 mot dong dién chay tir nguén S dén mang D néu S co
dién thé cao hon D.

cot
B! o2 D3 Do

. = = = =L s "
Gl J—% J—% J_‘:I-T J_‘El‘-Tf—.limh thé long
. P = P - . -
hing G2 sl " ol N
EZ v v E2
. —_— - - = = i
G3 sl T - TR T
v v k2 E2
[ = = =T= == ==
Gn ey BTy T R
K2 v v EZ

Hinh 2. Man hinh AMLCD mai phan tir dnh c6 mét tranzito
mang méng TFT, khi hoat dong tich dién cho cét itnh thé
[éng (vé tugng trung nhur tu dién)

& AMLCD, transito truong duoc lam bang mang mong gan
nhu trong suot dé khong ngan can anh sang, khong lam cho
man hinh day |én. ¢ cac dai dan theo hang co cac chd néi
véi cuc cong G cua TFT, cac dai dan theo cot duge noi voi
cuc ngudn S cta TFT. Cuc mang D cua TFT dugc ndi véi
mét cuc cua cot tinh thé 16ng, cuc con lai ctia cot tinh thé
long duoc noi dat.

Khi mét cét tinh thé long & vi tri ik co xung chay theo hang
dén cung mét Itc vai xung chay theo cot lap tic TFT mo, va
¢o dién tich tu nguén chay sang mang. Cot tinh thé long co
. cAu tao nhu tu dién (hai dién cuc & hai bén, gita la tinh thé
long co vai tro nhu dién méi) két qua 1a tu dién — cot tinh thé
[6ng finh dién dién truong sinh ra bén trong lam cho phan tu
hinh gque song song dién truong, anh sang phan cuc khong

lot qua dugc, phan tu anh t6i. Tuong tu, néu khong cé hai
xung dién dén dong thoi, phan ti anh sang. Nho co tich dién
0 tu dién — cot tinh thé long nén thoi gian phan tu anh sang
hay t6i kéo dai hon, khong phai cu xung dién diéu khién via
qua khoi lap tic phan tu anh sang hoac téi ngay nhu @
PMLCD.

Man hinh LCD kiéu ma tran tich cuc AM nhé bé tri cho méi
phéan ti anh mot transito mang mong TFT nén viéc diéu
khién dong, ma sang, t6i nhanh hon nhiéu, thei gian sang téi
doi voi tung phan ti anh khong qua ngan, it co hién tuong
cross-talk nén dap ung duoc nhiéu yéu cau cao vé chat
luong hinh anh sdng dong. Nhugc diém r6 rét nhét la c4u tao
phuc tap, gia thanh cao.

Vi rat nhiéu cai tién nho na, man hinh AMLCD da trd thanh
cong cu chti yéu dé hién thi trong cong nghé thong tin.

Tuy nhién c6 mét nhuoc diém lén déi vai cach hién thi dung
tinh thé long la:

- Ban than cot tinh thé Iong khong phat sang ma chi lam
nhiém vu dong hay m& anh sang phan cuc di qua. Luon luén
phai can mét nguén sang hodc truyén qua hoac phan xa. Vi
vay hinh anh 6 man hinh LCD kho sang ruc rd, tuong phan
tot. Mat khac phai co nguén sang riéng la ton kém vé mat
nang luong (mau hét pin).

- Theo cach ngan chan hay cho anh sang phan cuc di qua
tinh thé long chi nhin that vuéng goc véi bé mat tinh thé la
hiéu qua tot nhat. Cang nhin nghiéng tuong phan cang kém
(hinh 3). Vi vay muodn nhin thay anh dep tuong phan tét ta
phai nhin thang vao man hinh.

Man hinh LED, dac biét [a OLED c6 nhiéu uu viét hon. Ky t6i
chung ta tim hiéu man hinh AMOLED | loai tuong dai hién
dai ngay nay rat hay dung ¢ dién thoai di dong thé hé mai.

man hinh LCD 4

man hinh
nhin nghuan OLED nhi
- nghiéng

goc lnhm

Hinh 3. Nhin nghiéng man hinh OLED sang rd hon man
hinh LCD




KHONG PHAI TOI LA NGUOT GUA THONG MINH MA Cii vI 181 SUY NGAM NHUNG VAN DE LAU HON MA THOL.
(It's not that i'm so smart, it's just that i stay with problems longer)

(Albert Einstein)

YT
CAU LAC B

CAU HOI KY NA

vll u : Lidu co ton tai mot khoi da d\én ma hinh chiéu cua trong tam 1én
P&Y CLUB & TIE tung mat khong thuoc mat do?

www.vatlytuoitre.com

CLB Vat Iy va Tudi tré xin chao tat ca cac ban! -

PAP AN CAU HOI KY TRUGC

Goi P 1a cong suat tiéu thu cla may va H 1a hiéu suat cla
may (ty 1é gilia cong dung dé lam toi nudc va cong suat tiéu
thu), do dé cong sudt ma may dung dé lam toi nuoc la PH.
Theo dinh luat bao toan nang lugng thi cong nay bang do
tang nang luong mat ngoai ctia nudc (ta da bo qua do tang
nhiét do cua nuac).

Goi m la khi luong nudc may co thé lam toi trong mét giay,

khi d6 ban dé dang tinh ra duoc tong dién tich mat ngoai cua
cac hat sa mu dugc sinh ra la 6m/Dd. Véi D la khoi lugng
riéng clia nudc, va d la duong kinh cta méi hat. Theo dinh
luat bdo toan nang lugng ta co ngay: PH = 6km/Dd (k la suat
cang mat ngoai clia nudc), do do: m = PHDd/6k.

Thay céc thong s6 da cho cua bai toan cung véi k = 0.073
N/m, D = 1000 kg/m3, ta duoc m x&p xi bang 48 gam. Rat tiéc
la voi cau hoi nay, khong co ban nao dua ra dugc 16 gidi chinh
xac, chic cac ban may mén véi cau hoi tiép theo.

Q10 THIZY SACH HAY

SV Ki vitU elA eie Lye TRoNE VAT u

Cuon sach 1a chuyén du hanh mang cam gidc manh, xuyén qua thoi gian, khong gian dé kham pha
xem diéu gi khién-cho sy song, vii try va moi vét chét hién hiru nhu ngay nay. Nhng Wytuong cuaac
tén tudi 16m tir Aristotle — ngudi cha d& dau cua vat li, tac gia quyén Vat li hoc dau tién cia nhan loai,
dén Dirac—nha vat 1i 1i thuyét, tac gia Phwong trinh Dirac, Giai Nobel nam 1933 — trong twong

guan cua boi canh lich sur.
| “ m

Dong thoi cudn sich con chira dung rat nhiéu cau hoi.
Su ki diéu cua cac

Mot vai cau tra 1oi sé khién bgn ngac nhién, mot sb cau khién
ban bi soc, mot s6 khac c6 thé lam cho ban phai suy nghi. ..
« i trong vat I
"® %

Su ki diéu cia cac lye trong vit li, bia cing, in 4 mau,
moi trang nhu mdt poster nghé thuat, hap dan va dac sac nhu

mot tai liéu trg giang cho ca gido vién va phu huynh mudn
- tim cach truyén cam hirng séng tao téi hoc sinh.
! ﬂ‘ ! Cudn sach tham chi s& lam cho mdt ngudi truong thanh
§ b :rpuén di hoc tro lai.

Nhiing cuon sach ciing phat hanh:

L3 ! -
TV TIT Téc gia: Richard Hammond >
j§7ARR R LE X\O Nha xuat ban: Kim Bong ~
A ____,_L SR “ Cong ty CP Viin hoa Gido duc Long Minh ":-:

Gia bia: 118 000 VND

Sich c6 ban tai website; www.longminh.com.vn, cdc nha séch va siéu thisich trén toan quée nhu: Fahasha, Phuong Nam, ...

nha séch Long Minh (118B1 Thanh Cong, Ha Ngi - 092. 684. 6464).
Hodic ban ¢6 thé dit mua tai Phong Phat hanh - Toa soan Tap chi Vat Ii & Tudi tré-
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