CAU HOI TRAC NGHIEM

TRUNG HOC CO SG

TNCS1/12. Hay cho biét trudng hop nao khong dung may ca don gian:

A. Tho cat toc dung kéo.

B. Luc s dang c(r ta.

C. Em hoc sinh kéo cd trong | chao c& dau tuan.

D. Nguai di xe dap trén dudng.

TNCS2/12: D€ dua vat ning 1én do cao h bing mat phéng nghiéng ngudi ta phai dung mot luc
nhd nhat Ia F,. Néu lam tang do nghiéng clia mat phang nghiéng thi ta phai dung mot Iuc nhd
nhatla F,. So sanh hai lyc nay thi thay:

A. F,=F; B. F, >F ;C. F, <F;D.Khong so sanh dugc.

TNCS3/12. D& thanh d6 thang bang & vi tri ndm ngang (hinh V&), ngudi ta c6 thé tac dung luc
F, vao diém O,, hodc lyc F, vao diém O,, hoic lyc F, vao diém O,. Biét

00, =00, =0,0,. So sanh cac luc nay: o, o 0 0,
A F,=F,=F, =10m. L L4
B. F, <F, <F, =10m. ﬁm
C.F,>F,>F, =10m.

D. F; <F, =F =10m. L]

TNCS4/12. Duing hé rong roc nhu hinh vé dé dua vat nang c6 khéi lugng m Ién cao. Luc kéo F
co gia tri:

A. Bang m.

B. Bang 10m.

C. Lén hon 10m. F

D. Nhd hon 10m.

TNCS5/12. Mot can Rabec van c6 dia can hai léch vé bén trai ca khi khdng can vat. Néu dat vat
& dia can bén phai va thuc hién can vat thi két qua can sé nhu thé nao?

A. La khdi lugng thuc clia vat.

B. Nhd hon khai lugng thuc clia vat.

C. Lén hon khéi lugng thuc cla vat.

D. Két qua khong 6n dinh vi can khong chinh xAc.

TRUNG HOC CO SG

TN1/12. Chu ky dao dong clia mot vat ning dudc treo vao mét 16 xo thang ding duoc cho béi:
T= 277\/% vGi T(s), m(kg), k(N/m). D6 thi nao sau day thé hién dang nhat méi lién hé gitta T

vam:
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TN2/12. Theo so d6 dudi day, 1 vat di chuyén tur P dén S theo cac budc:4m theo duang ngang
vé phia bén tréi tir P dén Q; 4m theo dudng thang ding di xudng tir Q dén R; 7m theo dudng
ngang vé bén phai tir R dén S. Xac dinh do ddi tir P dén
S:

Q 4m P
A). 3m.
4m
B). 5m.
C). 7m. R 7:‘ . S
D). 15m.

TN3/12: Hai diém P va Q & trén vanh mét dfa tron quay déu trong mot mat phang ngang. Dia
quay theo chiéu kim dong ho theo sa do dudi day.

Q
\ Chiéu quay

P
So d6 vécto nao dudi day thé hign ding nhat hudng clia van téc dai clia P d6i véi diém Q khi
dia & vi tri nhu trén hinh vé.

A) (B)
— Vécto khong
D
© (D)

TN4/12: S6 do thuc nghiém dugc tién hanh khi mot em nhd trugt trén cau trugt cho bdi bang
dudi day.
Hay chon dang cau trugt nao la phu hop nhat

Thai gian [ Van tac (m/s)
(B)
0 0,0 ) R ~
1 1 RN
2 2 NG
3 3 N
4 3,5 '
5 4,0
6 45
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TN5/12. Mot qua cau thép duoc treo théng dimg bang mot soi day dai vao mot moc ¢o dinh.
Qué cau bi kéo 1éch va tai thdi diém t = Os dugc budng ra cho dao dong tu do. Qua ciu trd vé
vi trf ban d4u khi t = 2s. B6 qua ma sat. Tai t = 15s thi két ludn nao lién quan vdi chuyén
dong clia qua cau la ding?

A). Van t6c qua ciu bang 0

B). Van t6c qua cau cuc dai

C). Gia t6c qué cau bang nlta gia tri cuc dai

D). Gia t6c qua cau cyc dai.

Nguyén Vin Thang Trudng THPT Chuyén Bac Liéu
(Suru tam va gidi thiéu)

CHU Y: Han cudi cung nhén dép én la 10/10/2004

PE RA KY NAY
TRUNG HOC C&

CS1/12. Hai nhanh hinh tru clia binh thong nhau c6 dién tich tiét dién la S, =100cm* va
S, =200cm?, chira nudc va day bang cac pittong nhe. Lic dau hé & trang thai can bang.
Ngudi ta dat Ién pittdng mot qua can co khai lugng 1kg. Tim luong nhiét thoat ra khi hé dich
chuyén sang vi tri can bang mdi.

CS2/12. Mot thanh déng chat tiét dién déu, co khdi luong riéng D = 600kg/ m®, dai L = 24cm
dugc gitr thang ding trong nudc (co khdi lugng rieng D, =1000kg/m®). Dau trén clia thanh
cach mat nudc mot doan H,, (Hinh v&). Tinh xem néu tha thanh ra thi khi 1én t6i vi tri cao nhat,
dau dudi clia thanh cach mat nudc mot khodng 1a bao nhiéu trong 2 trudng hop sau:

a) H, =12cm

b) H, =4cm

Coi nhu thanh chi chuyén dong theo phuong théng diing. B qua sifc can clia nudc va khong
Khi. Muc nudc khong thay doi.

Trén Khénh Ly (Hai Phong)

T
[L

CS3/4. Mot mang dién tiéu thu clia gia dinh duoc néi vai nguén nha day dan bang déng co tiét
dién 5mm?. D& dam b&o an toan thi nhiét do day dan trén khong duoc tang qua 10°C . Vay
nén dung cau chi co day chi tiét dién 1a bao nhiéu? Biét rang nhiét do clia moi trudng thay déi tir
7°C dén 37°C theo mua. Cho p,,, =16010°Cm, ,  =20010°0m,




Coong =4000/kg K- C,; =1300/kg K, nhiét dd6 noéng chdy cla chi la
327°C, 3, =2510°J/kg. D, =850Ckg/m’ D, =11300kg/m’.

CS4/12. Mot 6 t chuyén dong thang déu doc theo mot bt tudng dai vdi van t6c v theo hudng
xa dan burc tudng, hudng chuyén dong clia xe tao vdi birc tudng mot goc a . Tai thai diém khi 6
to cach buc tudng mot khodng | thi ngudi lai xe bam coi. Tim quédng dudng ma 6 to di dugc ké
tir Itic bam coi dén khi ngudi 1ai xe nghe dugc tiéng vang tir bic tudng. Cho van téc truyén am
trong khong khi la C va phan xa am gidng nhu phan xa guang.

TRUNG HOC PHO THONG

dong

TH1/12. Mot sgi day cao su dan héi dong chat tiét dién déu co chiéu dai tu nhién L, mot dau
dugc gan chat vao tuong. O thai diémt=0 nguai ta kéo dau kia ra xa tuong véi van téc khong
déi V. Cung ltc d6 mot con bo & dau day bat dau bo vé phia tuang véi van téc khong déi U so
véi day. Con bo ¢6 bo dugc tdi tudng khong? Néu co thi sau bao lau?

Trinh Théi Duy (Hoan Kiém, Ha Noi)
TH2/12. M6t qua bong dugc ném xudng mat san nam ngang. D6 16n thanh phan van téc theo
phuong ngang va phuong théng dimg thay di sau mdi va cham theo quy luat: Voxns = €xVoxn

va Vo, nn trong d6, V., Vg . tUONG Ung 1a vén t6c sau lan va cham thir n va tha

n+1; ¢,,&, 1 cac hdng s6 nhd hon 1. Quang duong theo phuong ngang va thai gian tong cong

=&, Voyn
tinh tir va cham lan dau t6i khi bong dimg lai 1an lugt la L va t, . Hay tim goc tao béi van tdc clia
bong va phuong ngang ngay sau va cham lan dau tién theo L, t,, ¢, va e,. Cho biét s6 va
cham la rat Ion. )

Nguyén Xuan Quang
TH3/12. Mot lugng khi ly tudng thue hién mot chu trinh nhu hinh 1. Hay xac dinh cdng ma lugng
khi d6 thuc hién trong chu trinh.
P

| | E, |IR E
P -AI . . ID -|- -|-
b L »>\/ .
V, 2V, 4V, 5V, Hinh 2

Hinh 1

TH4/12. Cho mach dién nhu hinh 2, gdm c6 hai diét giong nhau, hai nguon dién va mét dién tré
thuan R. Cac ngudn dién co suat dién dong la E, = 08V; E, = 16V va dién trd trong khong
dang ké. Dién trd thuain clia méi diot 1a 4Q con dién trd ngugc la vo cung 16n. Hay tim gia tri cda
R dé cong sut tod nhiét trén né la cuc dai.

TH5/12. Hai ban ciia mot tu dien phang dat trong khong khi ¢o cung dién tich S, c6 thé chuyén
dong khong ma sat doc theo mot soi day cach dién ndm ngang xuyén qua tam cla ching. Mot
ban c6 khéi luong m, dién tich Q con ban kia ¢ khai lugng 2m, dién tich -2Q. Ban dau hai ban
duac gilr cach nhau mot khoang 3d.

a) Tim nang luong dién truong gilta hai ban tu.

b) O thai diém nao do ngudi ta tha hai ban ra. Hay xac dinh van t6c clia mdi ban khi ching cach
nhau mét khoang d.

CHU Y: Han cudi cung nhan loi gidi la 10/10/2004



GIOI THIEU CAC PE THI

PE THI TUYEN SINH DAIHOC, CAO PANG NAM 2004
Mén: Vat ly, khéi: A
Thai gian lam bai: 180 phut, khong ké thdi gian phat dé

Cau | (1 diém). Coban (2°Co) phong xa B~ véi chu ky ban ra T= 5,27 nam va bién d6i thanh
niken (Ni). Viét phuong trinh phan ra va néu cau tao cla hat nhan con. Hoi sau thai gian bao lau
thi 75% khai lugng clia mot khéi chat phong xa 2°Co phan ra hét?
Cau Il (2 diém). 1) Trong thi nghiém giao thoa &nh sang clia lang, ngudi ta st dung anh sang
don sac ¢o budc song A. Khoang cach gitra hai khe lang 1a 0,64mm. Khoang céach tir mat
phang chita hai khe dén man anh la 2m. Khoang cach gitta hai van sang lién tiép trén man la
2mm. Tinh budc song A va xac dinh vi tri van t6i thar ba ké tur van sang trung tam.
2) Trong quang phé vach clia nguyén tir hidr, vach g véi budc séng dai nhat trong day
Laiman la A, = 0,1216um va vach (ng véi su chuyén clia éléctron tur quy dao M vé quy dao K
c6 budc song A, = 0,1026um. Hay tinh budc song dai nhat A, trong day Banme.
Cau Il (2 diém). 1) Néu mot diém khac nhau co ban vé tan s6 va vé bién do clia dao dong tu
do va dao dong cudng bic. Trong dao dong cudng birc co thé xay ra hién tuong dac biét gi?
Neéu diéu kién dé xay ra hién tugng d6.
2) Tai hai diém S va S, cach nhau 10cm trén mat chét I0ng c6 hai nguén phat séng dao dong
theo phuong théng dimg véi cac phuong trinh lan lugt la u, = 02sin(507t)cm va
u, = 0,2sin(507t + 77) cm. Van tdc truyén song trén mat chét 16ng la v = 05m/s. Coi bién
do song khong doi. Tim phuong trinh dao dong téng hop tai diém M trén mét chat 1dng cach cac
nguén S, S, nhimng doan tuong tmg la d,,d,. Xac dinh s6 diém co bién do dao dong cuc dai
trén doan théng S,,S, .
Cau IV (2 diém) 1) Cudng do dong dién trc thai trong mot mach dao dong LC Ii tudng la
i = 008sin(200G)A. Cudn day c6 do tu cam la L = 50mH. Hay tinh dién dung cla tu dién.
Xac dinh hiéu dién thé gitra hai ban tu dién tai thoi diém cudng do dong dién tc thdi trong
mach bang gia tri cudng do dong dién hiéu dung.
2) Cho doan mach AB goém hop kin X chi chira mét phan tlr (cudn day thuan cam hodc tu dién)
va bién trd R nhu hinh 1. Dat vao hai dau A, B mét hiéu dién thé xoay chiéu 6n dinh co gia tri
hiéu dung 200V va tan s6 50 Hz. Thay d6i gia tri clia bién trd R dé cho cong suat tiéu thu trong
doan mach AB la cuc dai. Khi do, cudng do dong dién qua mach co gia tri hiéu dung bang
1,414A (coi bing ~/2A). Biét cuong do dong dien s6m pha hon hiéu dien thé gitra hai dau
doan mach AB. Hoi hop kin chira tu dién hay cudn day? Tinh dién dung clia tu dién hodc do tu
cam clia cudn day. Bd qua dién tré clia cac day noi.

Hinh 1

Cau V (3 diém) 1) Mot nguai khi khong deo kinh o thé nhin rd cac vat dat gan nhat cach méat
50 cm. Xac dinh do tu cla kinh ma nguai d6 can deo sat mat dé co thé nhin ro cac vat dat gan
nhat cach méat 25 cm.

2) Dat mot vat phang nhd AB trudc mot thau kinh, vudng goc véi truc chinh clia thau kinh. Trén
man vudng goc Vai truc chinh, & phia sau thau kinh, thu dugc mot &nh rd nét I6n hon vat, cao 4
cm. Gilr vat ¢6 dinh, dich chuyén thau kinh doc theo truc chinh 5 cm vé phia man thi phai dich
chuyén man doc theo truc chinh 35 cm méi lai thu dugc &nh r nét, cao 2 cm.

a) Tinh tiéu cu cla thau kinh va do cao cla vat AB.



b) Vat AB, thau kinh va man dang & vi tri c6 anh cao 2 cm. Gitr vat va man ¢6 dinh. Hoi
phai dich chuyén thau kinh doc theo truc chinh vé phia man mot doan bang bao nhiéu
dé lai c6 &nh ro nét trén man? Trong khi dich chuyén th&u kinh thi &nh cla vat AB dich
chuyén nhu thé nao so vai vat?

Lam quen vdi vét ly hién dai

DI TiM CAC DINH LUAT MOl
(Tiép theo ky trudc)
Richard Feynman

C6 thé dan ra thém mot thi du nifa rd rang va quan trong hon. Mot y tudng mang lai nhiéu
két qua, thic ddy manh mé nhat su tién bo trong sinh vat hoc, d6 1a gid thiét cho rang tat ca
nhitng gi sinh vat lam duoc thi cai do ciing 1a do cac nguyén tir 1am, trong gidi sinh vat tat ca
déu la két qua clia nhitng qua trinh vat Iy va hoa hoc nao do. DT nhién c6 thé néi rang "Khi anh
chuyén sang Iinh vuc cla gidi sinh hoc thi tat c& déu la c6 thé". Nhung dimg trén quan diém do
thi anh khong bao gio hiu dugc cac dinh luat cla gidi sinh vat. Thudng thi rat kho tin duoc rang
nhitng cai rau udn khdc clia con ca muc chang qua chi [a mot tro choi clia cac nguyeén tir tuan
theo cac dinh luat vat Iy da biét. Nnung néu nghién clru cac chuyén dong do bang cach dung
cac gia thiét tuong tu thi thdy réng ching ta c6 thé du doan mot cach kha chinh xac vé dic tinh
clia n6. Va chinh vi thé ma chiing ta dat dugc nhitng tién bo 16n.

Trong viéc du doan khong c6 cai gi la phan khoa hoc, du rang nhiéu nguai khéng nghién citu
khoa hoc lai cir nghi nhur thé. Vai nam trudc day toi phai noi chuyén véi mot nguai sinh dia bay.
Vi t6i 1a nha khoa hoc nén toi phai biét rat nhiéu vé dia bay ! Toi gidi thich cho anh ta rang t6i
khong cho 1a dia bay co that. Diéu do lam phat long ngudi néi chuyén véi ti. Anh ta hdi mot
cach tirc gian: "Sao lai khong c¢6 dia bay ? Anh c6 thé chiing minh duoc diéu do khong ?
"Khong, toi khong chig minh dugc diéu do, toi chi biét 1a khd nang co dia bay la rat it". Anh ta
ti€p tuc tan cong: "Nhung Iy luan nhu vay thi hoan toan khong dat, néu anh khong ching minh
dugc diéu d6 khong thé co thi 1am sao anh c6 thé tu cho phép minh n6i rang diéu dy it co kha
nang xay ra?". Nhung do chinh la phuang phap ly luan khoa hoc nhat. Khoa hoc noi céi gi co
xac suét 16n hon, cai gi co xac suat nhd hon, chir khong phai bao gid cting chimg minh dugc céi
gi nhat dinh phai co, cai gi khong thé co. Néu mudn noi mot cach chinh xac han thi toi phai noi:
"Lé nao anh khong thay, trén co s& nhing hiéu biét cud minh vé thé gi6i xung quanh chiing ta,
t6i cho rang cac tin tirc vé dia bay la két qua nhing diéu suy nghi phi Iy quen thudc clia con
nguai trén Trai dat hon 1a két qua clia nhitng nd Iuc hop Iy clia nhing sinh vat biét tu duy ma ta
chua biét § trén cac hanh tinh khac". Gia thiét dau tién co vé hap Iy hon nhiéu, va tt ca chi la
thé. Do la mot gia thiét t6t. Va ching ta luon ludn ¢§ gang nghi ra nhitng cach gidi quyét co vé
dung dan nhat ma khong quén rang néu bat chat khong dung duac thi chang ta phai nghién ciru
nhing kha nang khéac.

Nhung lam thé nao ma du doan dugc cai gi can phai gilt va cai gi ¢o thé hi sinh ? Chiing ta
c6 biét bao nhiéu la nguyén Iy dep va biét bao nhiéu 1a su kién da duoc biét va mac du thé
chiing ta van khong co nhirng diéu phu hgp hoan toan véi nhau. Luc thi ching ta nhan duoc
nhimg gia tri vo cuing I6n, Itc thi cach giai thich clia ching ta 1a khong phi hap, ¢6 mét cai gi do
dang con thiéu. Doi khi diéu do c6 nghia la ta phai tir bd mot y tudng nao do. Va it ra la trong
qué khtr, mbi lan mudn gidi quyét mot kho khan tuong tu nhu thé thi chiing ta déu phai hi sinh
mot quan niém nao do ¢ g&c ré sau xa. Toan b van dé dan dén viéc dé lai cai gi va bo di cai
gi. Néu b di ngay tat ca thi chiing ta sé di qua xa va trong thuc t& chiing ta chang con lai cai gi
dé lam viéc nira. Cudi cung thi dinh luat bdo toan nang luong co vé la dang, n6 thuan tién, va toi
khong ¢6 y mudn tir bd nd. Mubn du doan dugc céi gi can gitr lai, cai gi can phai bd di thi can
phai c6 khong it tai nghé . N6i cho dung t6i hoan toan thira nhan rang & day chi la chuyén may
man, nhung moi chuyén xay ra ddng nhu 1a can phai co nhiéu tai nghé mdi lam dugc diéu &y.



Mot van dé khac duoc dat ra trudc mat ching ta, van dé nay co lién quan dén su ton tai cla
cac d6i xtng y&u. Su ton tai clia cac cac déi xing dai loai nhu diéu khang dinh ring notron va
proton 1a hoan toan déng nhat chi trr ¢ tinh chat dién cla ching, hay nhu diéu khéng dinh
rang nguyén ly vé su phan xa guong la dung & moi nai, chi trir déi véi phan (ng thudc moét loai,
tat ca nhimg diéu do la dang ti€c. Hinh nhu 1a tat ¢ moi ci déu di ximg nhung thuc ra lai
khong ddi ximg dén cung. Vé véan dé &y bay gio co hai quan diém khac nhau. Mot quan diém
cho rang thuc ra thi tat ca la don gian, thuc ra thi tat ca 1a d6i xing va moi cai xay ra co phuc
tap mot chat co pha vd mot chat sy d6i ximg ly tudng. Mot truong phai khac chi c6 mot ngudi
theo, ngudi do la toi, thi khong déng y nhur vay va tin rang tat ca la rat phuc tap va su don gian
chi dat duoc sau nhiéu diéu phirc tap. Nhitng ngudi Hi Lap xua kia cho rang cac hanh tinh
chuyén dong theo nhitng quy dao tron. Thuc ra quy dao d6 c6 dang elip. Chiing khong d6i xing
mot cach hoan hdo nhung khac dudng tron rét it. Nay ra mot van dé: tai sao cac quy dao lai chi
doi xing mot cach gan ddng ? Tai sao ching lai khac vong tron it dén nhu vay ? Vi co hiéu tng
thuy triéu lau dai va rat phirc tap chang? Do 1a mot ly thuyét rat phirc tap. Rat co thé & sau trong
long thi thién nhién la hoan toan khong doi xiing nhung trong nhitng dan chéo ranh ma trong
thyc t& thi n6 bat dau co vé gan nhu la di xung va elip bat dau gidng vai duong tron. Day la
mét khad nang khac déi véi cac ban. Nhung khong ai biét dugc cau tra 10i chac chan, tat ca cac
diéu do chi la phdng doan.

Ching ta gia thiét rdng c6 hai ly thuyét A va B hoan toan khac nhau theo quan diém tam ly
hoc va dugc xay dung trén nhitng nguyén Iy hoan toan khac nhau.v.v.. nhung d6 la hai ly thuyét
ma cac két luan suy ra tir ching hoan toan giéng nhau va déu phu hop vai thuc nghiém. Nhu
vay chiing ta c6 hai gia thiét phat biéu hoan toan khac nhau nhung tat c& cac két luan suy ra tir
do lai hoa ra giong nhau (théng thudng thi chitng minh bang toan hoc diéu d6 khong kho khan,
bang cach ching minh rang logic clia cac ly thuyét A va B ludn luén dan t6i cac két qua dong
nhat). Ta gia thiét rang co ton tai hai ly thuyét nhu vay va dat cho minh cau héi rang trén co sd
nao ma ching ta lai thich mét trong hai céi hon céi kia. Khoa hoc khong biét duoc diéu do vi méi
mot ly thuyét &y déu phu hop véi thuc nghiém & mot mirc do nhu nhau. Vi vay hai ly thuyét dua
trén nhig nguyén Iy khac nhau mét cach sau sac, lai ¢ thé ddng nhat theo quan diém toan
hoc, va khéng co mét phuong phap khoa hoc nao dé giai thich ro Iy thuyét nao ding.

Tuy nhién, theo quan diém tam Iy hoc, hai ly thuyé&t d6 co thé 1a khong hoan toan cb gia tri
nhu nhau d6i véi viec du doan nhiing ly thuyét méi: 8y la vi ching dugc xay dyng trén nhimg
nén mong hoan toan khac nhau. Trong khi di tim cho Iy thuy&t mét ché ding trong so do xac
dinh clia cac khai niém, cac ban co thé bat chot nhan thdy rang & day doi hdi phai co su thay
ddi. Thi du trong ly thuyét A c6 cai ndi vé diéu gi d6, cac ban noi rang "Day diéu 4y cén phai
thay d6i". Nhung néi cho rd cai gi can thay ddi trong ly thuyét kia dé cho ta di dén két qua tuong
duong lai la mot diéu co thé rat phic tap va nght cho ra diéu d6 cting lai ¢ thé hoan toan khong
don gian. Noi cach khac thi sy thay d6i ma ta dé nghi co thé la hoan toan tu nhién déi véi mot ly
thuyét nhung lai khong la tu nhién déi véi ly thuyét kia, mac du truée do thi ca hai la hoan toan
déng nhat. Chinh vi th€ ma khi xét ti tam Iy hoc clia cac sang tao khoa hoc, chiing ta phai nhg
dén tat ca nhing ly thuyét ay va diéu do gidi thich tai sao ma méi nha vt Iy ly thuyét thuc thu
déu bigt dugc dén sau, bay co sd ly thuyét clia cung mot su kién vat ly. Ho biét rang cac co s@
d6 1a tuong duong va khong ai va khong bao gid ¢ thé & trén cung mirc d6 &y ma quyét dinh
dugc cai nao trong s6 cac ly thuyét &y la ding, nhung anh ta nhd tat ca, vai hi vong rang diéu
d6 gai cho anh ta nhitng y tudng khac nhau trong viéc phdng doan vé sau.

Va diéu nay gai cho toi thém mot van dé nira: nhing diéu slra chra rat nhd nhat déi vai mot
ly thuyét co thé doi hdi phai xay dung lai mot cach can ban cac khai niém va y tuéng dung lam
co sd cho ly thuyét dy. Thi du, nhitng y tudng clia Newton vé khong gian va thai gian phu hop
mot cach t6t dep véi thuc nghiém, nhung dé gidi thich ding chuyén dong clia Thuy tinh (sao
Thay), chuyén dong nay chi khac rat it so vai chuyén dong dang I& phai co néu ta suy ra tur ly
thuyét cud Newton, doi héi phai co nhing thay d6i Ion lao vé dac tinh clia toan bo ly thuyét. Ly
do 1a & ché cac dinh luat Newton d4 la rat don gian, rat hoan chinh va cho nhing két qué hoan
toan xac dinh. Mudn xay dung mot ly thuyét trong d6 co nhing diéu slra chita nhé thi can phai



thay d6i hoan toan Iy thuyét cia Newton. Khi phat biéu mot dinh luat mai khong thé dua nhimng
diéu khong Iy tudng vao mot so d6 Iy tudng: can phai co mot ly thuyét ly tudng hoan toan méi.
Chinh vi thé ma c6 su khac nhau rat 16n trong triét ly cla ly thuyét hap dan cla Einsntein va ly
thuyét hap dan clia Newton.

C6 nhing ngudi giir y kién cho rang diéu quan trong duy nhat chi la sy phu hop gitra ly
thuyét va thuc nghiém, ching ta hay dé cho nhimg ngudi &y hinh dung mot cudc ndi chuyén
gitta mot nha thién van hoc clia bo lac Maia véi hoc tro clia 6ng ta. Nhitng nguci Maia biét du
doan thai gian nhat nguyét thuc, vi tri clla Mat trang, cla Kim tinh va cac hanh tinh khac trén
bau trdi véi mot do chinh xac dang ngac nhién. Ho tinh ra mot s6 nhéat dinh, réi trir di mot s6
khac v.v... Ho khong co mét su hiéu biét nhd nao vé su quay clia cac thién thé. Ho chi biét cach
tinh thai gian cla 1an nhat nguyét thuc ti€p theo hay la thai gian trang tron va nhitng cai tuong
ty. Bay gio hay tudng tuong mot chang thanh nién noi véi nha thién van clia ching ta rang:
"Day la diéu mdi ndy ra trong 6c toi. Co thé 1a tat c& nhimng cai do déu quay, ching la nhimng
qué cau bang da hay vat bat ki dai loai nhur vy, va chuyén dong clia ching c6 thé dugc tinh
hoan toan khac, khong phai don gidn nhu thai gian xuat hién clia ching trén bau trai". Nha thién
van hoc tra 16i: "T6t thoi, nhung diéu do cho phép ta du doan nhat nguyét thuc véi do chinh xac
nhu thé nao ?" Chang thanh nién noi: "Téi chua di dén két qua do". Nha thién van hoc tra loi
anh ta: "Nay, chidng t6i co thé tinh nhat, nguyét thuc chinh xac hon anh, cho nén théi dimng loay
hoay véi y nghi clia anh nita, vi rang ly thuyét toan hoc df nhién phai t6t hon" Va thuc té hién
nay mdi khi co ngudi nao ¢6 ndy ra mot y mai, anh ta ndi: "C6 thé la moi viec xéy ra nhu thé
nay" va ngudi ta voi phan ddi lai: "Thé thi da khi nao anh c6 duoc I6i gidi ndo clia bai toan nhu
thé nay chua?". Cau trd |5i la: "Toi chua di dén day“ "Con chung toi thi da di xa hon nhleu roi va
c6 duoc |0i gidi rat chinh xac". Nhu ching ta thay day, khong phai dé dang khang dinh rang co
nén hay khong nén suy nghf vé nhitng diéu 4n sau nhimng ly thuyét clia chiing ta.

Di nhién la con mét phuong phap lam viéc nira, do6 la nghi ra nhitng nguyén ly mdi. Trong ly
thuyét hap dan, Einstein d& nght ra mot nguyén Iy cao hon tat c& nhing nguyén ly khac, co sé
clia nguyén Iy 4 y tudng cho rang luc luén tf & véi khéi luong. Ong du doan réng néu anh ngoi
trong mot cai 6td dang tang tc thi anh khong phan biét duoc trang thai Ilc d6 véi trang thai ltic
anh @ trong trudng hap dan. Sau khi thém nguyén ly nay vao vai nhiing nguyén Iy khac, 6ng da
doan duoc mot cach dung dan nhiing phuong trinh clia truang hap dan.

M6t trong nhing thoi diém quan trong nhét trong chui cong viéc "du doan - tinh toan céc hé
qud - so sanh thuc nghiém véi két qua" 1a & chd biét dugc rdng anh ding & dau. Diéu d6 co thé
du doan dugc sém hon nhiéu so vdi lic cac hé qua dugc tinh toan xong. Chan Iy c6 thé nhan
biét dugc theo tinh don gin va vé dep clia n. Thudng thi c6 thé biét duoc diéu du doan clia
anh co dang hay khong mot cach khong may kho khan sau vai ba phép tinh so cép cho phép tin
rang diéu du doan khong chac chan la sai. Néu anh gap may, thi diéu do dap ngay vao mat ( it
nhat a néu anh co kinh nghiém ) vi rang thudng thi khong phai la cai thém vao bang céi bo di.
V& ban chat diéu du doan clia anh la ¢ mot cai gi do rat don gidn. Néu anh khong thay ngay
rang diéu do 1a sai va néu no lai co vé don gidn han trudc day thi co nghia la no dang. Thuc ra
thi nhiing nguoi khong co kinh nghiem va nhitng ngudi ngong cudng cling hay dé ra nhiing ly
thuyét don gian, nhung 0 day ta thay ngay rang ho sai va khong can phai xét dén diéu do. Con
co truong hagp khac, chang han nhu nhing sinh vién khong c6 kinh nghiém dé ra nhitng du
doan rat phuc tap va ho thdy hinh nhu 1a ding tat ca, nhung t6i biét rang khong phai thé, vi
chan Iy bao gio cling don gidn hon la diéu ching ta c6 thé gia thiét. Cai ma ching ta thuc su
can dén &y la tri tudng tuong, nhung la tri tudng tuong trong “od &o gitr an toan”. Ching ta can
tim mot quan diém mdi vé thé gidi, quan diém &y phai phu hop v6i tat ca nhitng diéu da biét
nhung c6 mot chd nao do khong an khdp nhitng quan niém da dugc hinh thanh cla chung ta,
néu khong thé thi diéu do sé chang c6 gi ly tha. Va su khong an khép do phai tu'ong ng vai
nhiing diéu xay ra trong thién nhién. N&u anh nghf ra dugc mét quan diém mdi vé thé giéi phu
hop tat c& nhing gi da duoc biét rd va & dau do lai dan dén nhiing két qua khac trong nhimg
linh vurc dang con hé nghi thi tirc 1a anh dang lam mot phat minh vi dai. Hau nhu khong thé tim
ra dugc mot ly thuyét phu hop véi thuc nghiém trong finh virc ma céc ly thuyét hién ¢ da dugc



khang dinh Ia dting va dong thdi lai dan dén nhitng két qua méi nao d6 trong nhimg finh vic
khac, du 1a khong phu hgp vai thuc nghiém. Nhung do chi la hau nhu théi. Nght ra nhimg y
tudng mdi la rat kho. Mudn thé phai co tri tudng tuong hoan toan dac biét.

Ta c6 thé ndi gi vé tuong lai clia cudc mao hiém day hap dan nay ? N6 sé két thic bang cai
gi ? Ching ta du doan nhitng dinh luat ngay cang méi. Cudi cung thi sé c6 bao nhiéu nhing
dinh luat do? Toi khong biét. Mot vai dong nghiép clia ti noi rang cai quang canh chung do clia
khoa hoc chiing ta s& con dugc gitr nhu thé mai mai. Nhung toi thdy ¢ vé nhu khé ma co thé
c(r thay cai cii bang cai méi mai mai, chang han ¢t nhu thé trong 1000 n3m t6i day. Su tién len
ki€u nhur vy khong thé kéo dai mai méi va ching ta khong thé ¢t phat minh ra nhimng dinh luat
ngay mot mai. Néu nhu thé thi chdng méy chéc ma chiing ta s& phai ngao ngan vé su chdng
chat tang tang I6p I6p cla kién thirc. Toi thay co I8 la trong tuong lai s& co mot trong hai diéu
nay xay ra. Hoac la chiing ta biét tat ca cac dinh Iuat, nghfa la ching ta biét mét s§ dinh luat dd
dé suy ra nhimg két luan can thiét va ching luén phu hop véi thuc nghiém, su tién Ién dén day
la cham dut. Hoac 1a nhimg thi nghiém d6 duoc tién hanh mot cach kho khan va dat tién hon,
khién ching ta biét 99,0% vé mét hién tuong, nhung bao gid cling c6 nhitng hién tugng méi
dugc phat minh rat kho quan sat va khong phu hop vai ly thuyét dang co, va anh vira gidi thich
dugc mot trong s6 cac hién tugng do thi lai nay ra moét hién tugng mdi, va cac qué trinh dé tré
nén ngay mot cham chap va it ly thi hon. D6 la mot dang két thic khac. Nhung toi cho rang du
cach nay hay céach khac thi thé nao roi ciing dén hoi két thic.

C6 mot diéu may man la thudng la ching ta séng trong thé ki ma con ¢6 thé phat minh dugc.
Nhung su phat minh ra chau M chi c6 thé lam dugc mot 1an cho mai mai ma thoi. Thé ki ma
ching ta dang song la thé ki phat minh ra cac dinh luat co ban cla thién nhién, va nhimng giai
doan nhu thé sé khong bao gio 1ap lai. D6 la giai doan ki diéu, giai doan clia nhitng xao xuyén
va dam mé, nhung rdi sé hét. DT nhién la sau nay thi sy thich thi sé hoan toan khac. Khi d6
ngudi ta sé chd y dén méi quan hé tuong ho gitta cac hién tugng & mirc do khac nhau - nhu cac
hién tugng sinh hoc va v.v., hay la néu néi vé phat minh thi nguai ta sé chd y dén viéc nghién
cltu cac hanh tinh khéc, nhung du sao thi nhitng cai d6 ciing khdng gidng véi nhiing céi ma ta
dang lam hién nay.

Trong thoi dai hién nay, chiing ta c6 dugc niém vui, niém vui rt [6n vi chiing ta c6 thé thay
trude dugc giGi tu nhién sé dién bién nhu thé nao trong nhitng diéu kién mdi ma chua ai timg
bi€t. Nhiting thurc nghiém va thong tin vé nhitng Iinh virc x&c dinh cho phép ta du doan diéu gi sé
xay ra trong cac linh vyc ma chua ai nghién ctu tdi. Tuy nhién, nhitng du doan dé thudng lai
hoan toan khac véi nhimng diéu ma chiing ta quen quan sat va dé du doan dugc nhu vay can co
mot dau 6¢ minh man.

Thé thi co thé giai thich kha nang &y nhu thé nao ? Tai sao thién nhién lai cho phép ching ta
dua vao nhing quan sat @ mot phan clia nd ma lai du doan duoc nhimg diéu xay ra & khap noi?
D7 nhién day khong phai la mot van dé khoa hoc, t6i khong biét tra 10i thé nao cho dlng, va toi
tra 16i mot cach khong khoa hoc thé nay: t6i thay co I& nguyén nhan la & chd thién nhién thi don
gian va vi vay ma dep.



GIAI PE KY TRUGC

TRUNG HOC cO S@

CS1/9. Mot xe dap va mot 6 t6 can phai di tir A dén B, vai AB = 11 km. Hai xe déu xuét phat
déng thoi. O t6 chay vdi van téc 60km /hva cir di duge 1 km lai dumg lai 2 phut. Xe dap ciing
chuyén déng véi vén toc téc khéng déi nhung di lién tuc khéng dimg lai. Héi van téc cta xe dap
phai nhu thé nao dé né luén luén dudi kip 6 t6 & méi chang nghf gitta dudng?

Gidi: Trén hinh 12 d6 thi biéu dién sy phu thudc clia quang dudng di dugc clia 6 to (duang gép
khuc) va clia xe dap (hai dudng thang). Van toc cla xe dap phai c6 do 16n sao cho nd phai téi
vach “10km” trong khoang thai gian tir 28 dén 30 phut. Do vay van téc clia xe dap phai nam
trong khoang tr 10k 10k
== _ookmhdén v, = =0

V =
1 30phat 28phut

= 21,4km/h dén

2 30 t(phit)

Céac ban co loi gidi dung: Nguyén Bdc Thién 10D1, THPT Chu Van An, Ha Néi; Nguyén Thi Quynh
Huong, Nguyén Thanh Son, Phan Tién Anh, Bui Durc Tai, Vo Hoang Céng 9A, THCS Phan Huy Cha,
Thach Ha, Ha Tinh; Ngé Puc Thanh Phuong Dién Bién, Tp. Thanh Hoa; B4 Van Thuy, Dam Dac
Quang 10Ly, THPT Chuyén Thai Nguyén; Ta Ngoc Long 9G, T6 Minh Tién 9E, THCS Van Lang, Hoang
Thy Thanh Tam Khu phé 1, Viét Tri, Phti Tho.

CS2/9. C6 mét can Robécvan khéng chinh xac do hai don cén cé chiéu dai khac nhau, mot bo
qua can chinh xac va mét vét can do khdi lugng. Khdng dung thém dung cu nao khéc, hay xac
dinh khéi lrgng cda vat can do.

Gidi: Ky hiéu hai tay don cla can 1a 1,1, va khéi lugng thuc cla vatla m, .

Phuong phap 1. Dat vat bén dia can trai va dat cac qua can bén dia can phai, khi can thang

bang thi: M, :||—2 @) m, laténg khi luong cac qua can. Tiép theo ta dat vat sang dia can
1
2 \ - 7 2 N A 7. . A - M 7 I Y4
phai va dat cac qua can sang dia can trai, khi can thang bang ta co: % = |—2 (2) m, latong
X 1

khai lugng cac qua can. Tir (1) va (2) ta cd: m, =/m, [in, . B9 chinh xac clia phép do phu
thudc vao do chinh xac cla viéc xac dinh m, va m,. Phuong phap nay goi la phuong phép can
dao.

Phuong phap 2. Dat vat G dia can bén trai va dat cac qua can bén dia can phai cho téi khi can
thang bang. LAy vat ra khdi dia can bén trai, gitt nguyén cac qua can & dia bén phai; Dat cac
quéa can vao dia can trai cho téi khi can thang bang. Téng khéi luong cac qué can & dra trai
bang khdi lugng cla vét.

Phuang phap nay goi la phuong phap can lap.

Nhén xét:: Hau hét cac em chi néu dugc 1 phuong phéap. MGt sé em dung thém céc vét khac
nhur cat, vt lam bi...khGng diing véi yéu cau bai ra.



Cac ban lam dugc 2 phuong phép: Nguyén Thé Anh 8A1, THCS Ngé Si Lién, Hoan Kiém, Ha Néi;
Phan Tién Anh 9A, THCS Phan Huy Chu, Thach Ha, Virong Quang Hung 11Ly THPT Chuyén Ha Tinh;
Phi Xuén Truong 8C, THCS Vinh Tudng, Vinh Phuc.

CS3/9. Cho mach dién nhu hinh 1. M&c AB vao nguén dién cé hiéu dién thé khdng doi
U =5V thi cong suét tiéu thu trén cac dén tuong umg la: B, =P, =4W; P, =P, =3W;
P, =1W . Tinh dién tré céc bong den va cuong do dong dién qua méi bong. B qua dién trg
day ndi.

Ao ] 5 0B
b, b,
L 5 =

Gidi: Ky hiéu | la cudng do dong dién & mach chinh; 1,,1,,1,,1,, 1. 1a cudng do dong dién
qua cac den, U,,U,,U,,U,,U. la hiéu dién thé gitta hai dau cac den, R,R,,R;,R,,R. 13
dién tré cac den. Cong suét tiéu thu toan mach: P =P, + P, + P, + P, + P, =15\ va cudng

d6 dong dién: 1 :—=1—5=3(A).Ta co:
I:I1+I3_>I:—1+—3_,3:i+i_,ulz e 6))
1 Us U, U, J,-3
P P P
- lg=1,-1;U;,=U,-U, > 5 —_ 4 __3
U,-U, U-U, U,
2
-2
SR S S TP U o[ TP
U,-U, 5-U, U, J,-15

Tir (1) va (2) rtra: 3U 2 —14U, +15=0

Giai phuong trinh nay ta dugc 2 nghiém: U, =3V va U, = gv

1) Né'uU3=3’\/thitU(1)tacéU1:2\/.VéyI1:UP—1:—:2(A),
1
_U, _2_ \ _ N .
Rl—I——E—l(Q).Tucingtutatlmduqc I, =1(A) va R, =3(2);
1
P 1 P 1
TN - R= =1 1UQ).

|. = =
° U,-U, 3-2
Cudng do dong dién qua dén B, c6 chiéu nhu hinh vé. Khi d6
l,=1.+1,=2AR, =12, |, =1Ava R, =30Q.

2) NéuU, =gv thi tuong tu nhu trén ta tim duoc: 1, =12A, R = 28Q;

|, =18A,R, = 092Q; |, = 18A, R, = 092Q:1, =12A, R, = 280Q;
I, =—06A(cb chiéu tir D dén C), R, = 28Q.

Céc ban co I6i giai dung: Lé Th) Hong Hanh 10Ly, THPT Chuyén Bac Liéu; Phan Tién Anh, Vi
Hoang Céng 9A, THCS Phan Huy Chu, Bui Dire Tai, Bui Bue Léc, Huyén Thach Ha, Virong Quang
Hung 10Ly, THPT Chuyén Ha Tinh; Huynh Hoai Nguyén 11Toan, PTNK DHQG Tp. Hé Chi Minh;
Hoang Minh Thanh 9B, THCS Lé Quy Don, Kim Dong, Hung Yén; Bang Van Giau, Bang Hong Son
THCS My Hung, Mi Loc, Tran Thi Ngoc Bich 9A3, THCS Phing Chi Kién, Trinh Vi Hiép 9A7, THCS
Tran Dang Ninh, Nam Dinh; Tran Phic Vinh 9B, THCS Lé lgi. Tp.Vinh, Nguyén Van Théng 11A,
THPT Théi Lao, Hung Nguyén, Nghé An; Hoang Thi Thanh Tam Khu phé 1, Pham Manh Hung 271



Au Co, T6 Minh Tién 9E, THCS Van Lang, Tp. Viét Tri, Phu Tho; Trinh Anh T 32 Dang Thai Mai,
Ng6 Dirc Thanh Phudng Dién Bién, Tp. Thanh Hoa; Pham Huy Linh 9A1, THCS Minh Thanh, Tp.
Thai Binh D6 Van Thuy, Vi Van Tuén 10Ly, THPT Chuyén, Nguyén Thy Ut Binh Thi trén Ba Hang,
Phd Yén, Thai Nguyén; Lé Anh Tu, Nguyén Th Huyén Trang 9D, THCS Vinh Tudng, Nguyén Dirc
Trong 9B, THCS Vinh Yén, Vi Thy Huong 9A, D6 Thy Kim Cic 9B, THCS Lap Thach, Tran Van Ba
11A2, THPT Chuyén Vinh Phuc.

CS4/9. Mot thau kinh hoi tu L c6 truc chinh Ia xy, quang tdm O. M6t nguén séng diém S chiéu
véo thau kinh, IF va KJ Ia hai tia 16 ra khdi thau kinh. F Ia tiéu diém. Hay xéc dinh vi tri cia S.
Cho Ol =Xm,OK = Zm.

Gidi:

Dung anh dé xac dinh vi tri cia nguén S: Vi F 1a tiéu diém nén tia 16 IF c6 tia t6i song song vdi
truc chinh. F’ 1 tiéu diém phu ma tia KJ di qua. Ké truc phu OF'. Tia 16 KJ ¢ tia t6i song song
v6i truc phu OF. Hai tia t6i clia hai tia 16 IF va KJ cat nhau tai S. D6 1a vi tri nguén S.

f =OF =0l tg60° =13/3 =+/3cm.

Tam giac HKF’ |a tam giac vuong can nén HF'= HK = V3, vay
FF'= HF + HF'= (2++/3) cm.

49K ~aFoF - 3 2FO g ik FO 25 V3
1K FF' FF' 2+\/§
aSI:3E-I£cm.
2+4/3
3/3

Vay nguén S cach thau kinh la cm va cach truc chinh thau kinh 1a 1cm.

2+4/3

Nhén xét:\i & cap THCS chua hoc cong thire thau kinh nén cac bai giai khong str dung cong
thire nay thi hay hon.

Céc ban ¢ loi gidi dung: Ong Thé Dué 10B, PTNK Ng6 ST Lién, Bac Giang; Man Minh Hué 9A, THCS
Yén Phong, Nguyén Huy Hiép 9A, THCS Han Thuyén, Luong Tai, Bac Ninh; Nguyén Thanh NGi 11T,
THPT Nguyén Du, Buon Ma Thuot, Dac Lac; Nguyén Anh Phuong 9A8, THCS Ngo ST Lién, Tran Tudn
Anh 10Ly, Khéi Chuyén DHQG, Nguyén Huyén Trang 10B, THPT Dao Duy Tir, Nguyén Bic Thién
10D1, THPT Chu Van An, Tp. Ha Néi; Vi Hoang Céng, Nguyén Thi Hai Yén, Nguyén Thi Quynh
Hurong, Pham Tién Anh 9A, THCS Phan Huy Chu, Bui Dire Tai, Bui Dirc Léc Huyén Thach Ha, Virong
Quang Hung 11Ly, THPT Chuyén, V6 Thi Mai Huong Budng Nguyén Du, Thi xa Ha Tinh, Ha Tinh;
Huynh Hoai Nguyén 11Toan, PTNK DHQG Tp. Hé Chi Minh; Vi Quéc Pat 12Ly, THPT Chuyén Hung
Yén; Tran Quang Huy 11Ly, THPT Chuyén L& Hong Phong, Bang Van Giau, Bang Hong Son 8A, THCS
My Hung, Huyén My Loc, Pham Hai Durong 9A1, THCS Phung Chi Kién, Trinh Vi Hiép 9A7, THCS Tran
Pang Ninh, Nguyén Thy Liém Tp. Nam Binh; B Hoang Anh, D6 Hong Anh Phudng Gia Cam, Ta Ngoc
Long 9G,T6 Minh Tién 9E, THCS Van Lang, Viét Tri, Phii Tho; H6 Quang Son 11 Budng Tan Phu, Dau
Lé Trung 9A, THCS Bén Thuy, Phan Thé Trudng 9A, THCS Ha Huy Tap, Tran Phic Vinh 9B, THCS Lé
Loi, Tp. Vinh, Nguyén Van Théng 11A, THPT Thai Lao, Hung Nguyén, Nghé An; Chu Tuén Anh 10Ly,
THPT Chuyén Thai Nguyén:; Tran Thi Ngoc Cam Pha Thugng, Huyén Phi Vang, Thifa Thién — Hué; Vi



Thi Huong 9A, THCS Lap Thach, Nguyén Thi Huyén Trang 9D, Phi Xuédn Truong 8C, THCS Vinh
Tuang, Bui Duy Anh, Nguyén Birc Trong 9B, THCS Vinh Yén, Nguyén Thanh Linh 11A, THPT Ng6 Gia
Ty, Lap Thach, Vinh Phic.

TRUNG HOC PHO THONG

THA1/9. Trén mét birc tuong déng hai chiéc dinh cung ndm trén mot dudng thang dimg. Mot
doan day thép dong tinh dugc uén thanh nira vong tron, c6 mét dau dugc néi khdp vai dinh A
nam phia trén (xem hinh vé), con cung déy thép thi tura vao dinh B nam phia dudi. Hay tim do
I6n cta lue do cung déy thép tac dung lén dinh A. Biét rang khi khdng ¢6 dinh dudi, cung day
thép c6 vi tri can béng sao cho duong kinh AC ctia né Iap vai phuong thang dimg mét goc a,.
Cho khoéng céch gitra hai dinh ding bang ban kinh cla cung day thép. B qua ma sét.

Gidi:

Ky hiéu R 1a ban kinh clia cung day thép, N va F lan luct 1a phan Iuc do dinh trén va dinh dudi
tac dung Ién cung nay, h = OD, trong d6 D la khéi tdm clia hinh tao bdi cung day thép (xem hinh
vé). Chu y rang khoi tam clia hinh ndm trén tuc d6i ximg. Vi cung day thép la tron, nén luc F
huéng vé phia tam O. Chon hé toa do (x,y) vdi truc x ndm ngang va truc y théng dimg, ta c6 thé
viét cac diéu kién can bang clia cung day thép nhu sau:

N, =Fsing

N, + Fcosf=mg

FRsin 3 = mg(R—-hcotgp)sin g

trong d6 B =n/3la goc gitta dudng kinh AC va phuong thang dimg khi c6 dinh dudi. Khi
khong c6 dinh dudi, tai vi tri can bang, cung day thép co khai tam nam trén dudng théng ding di
qua dinh A. Do d6: h = Rtga,.Giai hé cac phuang trinh thu dugc & trén, ta dugc:

_ tgaoj _ mg\/§( tgaoj ~ mg( tgaoj
F=mg|1- N, = 1- N, =90,
mg( 3 2 U B ) 20 A

Luc T do cung day thép tac dung 1én dinh A ma ta can tim ¢6 d6 16n ding bang do 16n Iuc N,
nhung ¢6 chiéu nguac lai. Do do:

N- [NZainZ - _tga, _tg’a,
T=N-= NX+Ny—mg\/1 f+T

Chu y rang goc a, dugc cho trong diéu kién clia bai toan |a mot dai lugng hoan toan xac dinh
khong phu thudc gi vao cac tham s6 clia cung day thép, nhung trong khuén khé clia toan hoc
so cép ta khong thé tinh dugc (thyc ra tga, = 2/ 77). Chinh vi vy ma ta khong can bién luén
vé nghiém vira tim dugc, do biéu thirc dudi can thirc chac chan la duang.

Céc ban co loi gidi ding: Nguyén Hdtu Bic, Pham Thé Manh 11B, PTNK Ngb ST Lién, Bac Giang;
Trirong Hitu Trung, Trén Van Hoa, Vi Thy Tric Quynh 12Ly, Nguyén Van Tué 11Ly, THPT Chuyén Bac
Ninh; Tran Thuy Diém Ly K27, BH Can Tho ; Nguyén Lé Hiéu, Lé Cao Hung, Vi Quéc Trinh 11A2,



THPT Chuyén Lé Quy Don, Da Nang; Hoang Bic Thanh, Trén Tuén Anh 10A, Nguyén Quang Huy 10B,
Pham Viét Burc 11A, Khéi Chuyén Ly DHQG, Ha Néi; Nguyén Van Dang 10Ly, Ngb Thi Thu Héng 1Ly,
THPT Chuyén Ha Tinh; Lé Quéc Khanh 11Ly, Huynh Hoai Nguyén 11Toan, PTNK DHQG Tp. H8 Chi
Minh; V6 Quéc Huy 11Ly, THPT Quéc Hoc Hué; D6 Trung Hiéu 12Ly, Nguyén Manh Tuén, Pham Qudc
Viét, Nguyén Tudn Anh 11Ly, THPT Chuyén Hung Yén; Nguyén Van Sinh, Nguyén Manh Thanh
A3K31, THPT Chuyén Phan Boi Chau, Nghé An; Hoang Manh Binh Nguyén 12Ly, THPT Chuyén
Quang Binh; Vi Dinh Quang 11B, THPT Chuyén Hung Vuang, Pha Tho; Trinh Burc Hiéu 12F, Nguyén
Tung L&m 11Ly, Bui Van Trung, Nguyén Huy Hiéu 10F, THPT Chuyén Lam Son, Thanh Hoa; Do Lé
Giang, Ng6 Thu Ha 10Ly K15, Chu Tu&n Anh 10Ly, THPT Chuyén Thai Nguyén; Nguyén Van Linh,
Nguyén Pang Thanh, Nguyén Tung Lam 11A3, Nguyén Thi Phuong Dung 12A3, THPT Chuyén Vinh
Phc.

TH2/9. M6t sgi ddy mém dong tinh khdi lugng M chiéu dai L, mot dau gén vao gia do, dau kia
duge gilr sao cho day co phuong thang dimg (hinh 3). Chiéu dai phan day dudi gida d& nho
khéng déang ké. Jthoi diém t = 0, nqudi ta thd dau tv do clia day. Hay xac dinh luc ma gia do
tac dung vao soi dy & thoi diém t.

2
Gidi: Sau thai gian t, van t6c dau day A la: v = gt , dau A di dugc mot doan: g% , Vay chiéu

2
dai clia phan day khong chuyén dong la % do d6 chiéu dai clia phan day chuyén dong la:

2

2
(L—%} - Pong lugng clia day p:%(L—ijgt.

4
Goi F 1a lyc do gia dd tac dung lén day, ta c6: Mg - F = %
242 242
~F=Mg-% = pg—mg+3MIL _3Mgt"
dt 4L 4L
3Mg*t®

Vay luc do day tac dung len gia dgla F' = L

Loi gidi trén la clia ban Pham Thanh D6 11Ly, THPT Chuyén Bac Ninh.

Céc ban c6 loi gidi dung: Nguyén Anh Cuong 10Ly, Hoang Birc Tudong 11Ly, THPT Chuyén Bac Ninh;
Pham Quac Viét 12Ly, THPT Chuyén Hung Yén; Vi Quang Huy Xém 4, Hanh Thién, Xuan Hong, Xuan
Truong, Nam Dinh; Tran Thi Phuong Thao 11Ly, THPT Luong Van Tuy, Ninh Binh; Hoang Manh Binh
Nguyén 12Ly, THPT Chuyén Quang Binh; Lé Huy Hoang 11Ly, THPT Chuyén Hung Vuang, Phu Tho;
Chu Dinh Huy 10F, Trinh Bire Hiéu 12F, THPT Chuyén Lam Son, Thanh Hoa; Bam Dac Quang 10Ly,
THPT Chuyén Thai Nguyén; Nguyén Tung Lam, Nguyén Trung Tuén, Nguyén Dang Thanh, Nguyén
Van Linh 11A3, Nguyén Thy Phuong Dung 12A3, THPT Chuyén Vinh Phiic.

TH3/9. Bén dién tich duong g, Q, g, Q dugc ndi vai nhau béi nam sgi day khéng gian , co cung

chiéu dai nhu hinh 4. Hay xéac dinh luc cang cla day ndi hai dién tich Q. B qua tac dung cta
trong luc.

Q
N




Goi t la lyc cang day ndi hai dién tich Q ; T la lyc cang cac day noi con lai; f la luc tuang tac
finh dién gilta 2 dién tich q; F, la lyc tuong tac tinh dién gitra 2 dién tich Q; F Ia lyc tuong tac
tinh dién gitta cac cap dién tich q va Q. Xét dién tich q & trang thai can bang. Theo phuong Ox,
ta co:

2 +2kqQ \/§_ @

f +2F cos30 = 2T cos3® — 4 2 ot
2 1z 2 2
V3,
27
2

K, O
'IZ(Q+3\EJ 0

Xét dién tich Q & trang thai can bang. Theo phuang Oy, ta co:

2
t+2T cos60” = F, + 2F cos60° t+2T%: kl(g +2k|0'2Qé2

-1=20Q+9-T @

\ ) LG PO I O3 PR
Thay(1)vao(2),taduqc.t—Iz(Q+q) IZ(Q+3\/§j t IZ(Q j

Chi j: Néu Q < 324 thi day néi nay khong cang.
Lai gidi trén la cla ban Nguyén Lé Hiéu 11A2, THPT Chuyén Lé Quy Don, Da Nang.

Céc ban c6 1oi gidi dung: Duong Trung Hiéu, Nguyén Hitu Birc, Pham Thé Manh 11B, Vi Céng Lurc
10B, PTNK Ngo Si Lién, Bac Giang; Tran Van Hoa, Vi Thy Tric Quynh 12Ly, Nguyén ha Béo Vén
11Ly, Nguyén Anh Cuong 10Ly, THPT Chuyén Béc Ninh; Lé Cao Hung, Vi Quéc Trinh 11A2, THPT
Chuyén Lé Quy Don, Da Nang; H6 Thanh Phuong 11C4, THPT Hung Vuong, Pleiku, Gia Lai; Dinh
Céng Nguyén 10V,, THPT DL Luong Thé Vinh, Nguyén Quang Huy 10B, Pham Viét Dirc 11A, Khéi
Chuyén, DHQG Ha Ndi; Lé Qudc Huong 11Ly, THPT Chuyén Ha Tinh; Huynh Hoai Nguyén 11Toan,
PTNK DHQG Tp. H8 Chi Minh;V6 Quéc Huy 11Ly, THPT Quéc Hoc Hué; Vii Hoang Tung, B6 Trung
Hiéu, Vi Quéc Dat 12Ly, Nguyén Tuédn Anh, Hoang Huy Dat, Nguyén Manh Tuén, Pham Quéc Viét
11Ly, THPT Chuyén Hung Yén; Pham Th; Thu Trang K45Ly, Tran Thi Phuong Thao 11Ly, THPT
Chuyén Luong Van Tuy, Ninh Binh; Nguyén Van Sinh, Nguyén Manh Thanh, Nguyén Van Hoa A3K31,
Mai Tén Thudng A3K32, THPT Chuyén Nghé An; Hoang Hanh Binh Nguyén 12Ly, THPT Chuyén
Quang Binh; Lé Huy Hoang 11Ly, Vd Dinh Quang 11B, THPT Chuyén Hung Vuong, Pha Tho; Nguyén
Tung Lam 11Ly, THPT Chuyén Lam Son, Thanh Hoda; Phan Ngoc Anh Ly K14, Chu Tuén Anh 10Ly,
THPT Chuyén Thai Nguyén; Nguyén Duy Long 10A3, Hoang Thi Hong Hanh 11A3, THPT Chuyeén,
Vinh Phuc.

TH4/9. M6t khung day hinh vuéng lam tur day kim loai c6 dudng kinh d, dat gan mot day dan
thang dai mang dong dién I, sao cho day nam trong mat phang khung va song song vdi hai
canh cla khung. Néu ngat dong dién thi khung thu duoc xung lugng la P, Khung déy sé thu
duge xung lugng la bao nhiéu néu dong dién ban dau trong day la 31, va dudng kinh cla day
lam khung la 2d,,.

Gidi:
Ky hiéu I(t) va i(t) 1a cudng do dong dién trong day va trong khung day tai thoi diém t bat ky. Tur
thong qua khung ¢(t) ~ 1 (t).



Ma i(t) = _1dev) , V6i R la dien trd khung, R~ * Suy ra i(t) ~ d? am _, lyc tur tac
R dt d? dt

dung 1én khung: F ~ 1 (t) 0i(t) ~ dz%

P 0 0
— Xung luong khung nhan dugc: P =det ~d? q| (t) [l (t) ~ d? Ejd(l ()2 ~ 12d?.
0 | |
242 2 2
Suy ra: R Ilzdlz :9I02E42d0 =36= P, =36P,. Vay khung thu dugc xung lugng
PO IOdO IOdO
P, =36P,.

Loi gidi trén la cla ban Nguyén Tung Ldm 11A3, THPT Chuyén Vinh Phiic.

Céc ban c6 loi gidi ding: Duong Trung Hiéu, Nguyén Hiru Bire 11B, PTNK Ngé ST Lién, Bac Giang;
Trén Van Hoa 12Ly, THPT Chuyén Bac Ninh; Lé Cao Hung 11A2, THPT Chuyén Lé Quy Dén, Pa
Nang; Pham Viét Burc 11A, Kh6i Chuyén Ly, PHQG Ha Ndi; Lé Qudc Khanh, Hoang Nguyén Anh Tuén
11Ly, PTNK DHQG Tp. Hé Chi Minh; V6 Qudc Huy 11Ly, THPT Quéc Hoc Hué; Pham Quéc Viét,
Nguyén Manh Tuén 12Ly, Nguyén Tuén Anh, Tran Qudc Viét 11Ly, THPT Chuyén Hung Yén; Tran Th
Phuong Thao 11Ly, THPT Chuyén Luong Van Tuy, Ninh Binh; Nguyén Manh Thanh A3K31, Mai Tan
Thudng A3K32, THPT Chuyén Phan Boi Chau, Nghé An; Hoang Hanh Binh Nguyén 12Ly, THPT
Chuyén Quang Binh; Lé Huy Hoang 11Ly, Vi Binh Quang 11B, THPT Chuyén Hung Vuong, Pha Tho;
Nguyén Van Phuong 11B3, THPT Chuyén, Tuyén Quang; Nguyén Trung Tuén, Nguyén Dang Thanh,
Nguyén Van Linh, Boan Anh Quén 11A3, Nguyén Thi Phuong Dung 12A3, Ngé Viét Cuong 10A3, THPT
Chuyén Vinh Phuc.

TH5/9. Mgt mol khi ly tu&ng don nguyén tor dLro'cvnung néng sao cho nhiét dung ctia né trong
qua trinh nay luén khong doi va bang 2R. Hoi thé tich khi tang bao nhiéu lan néu nhiét do cla
né tang gap doi.

Gidi: Xét qua trinh bién déi cda khi: (P,V,,T,) - (P,,V,,T,). Theo Nguyén Iy | nhiét dong
lyc hoc: dQ=dA+dU = CdT =PdV +C,dT. V6i C=2R=const, d6i vdi khi don

nguyén tir ta c6: C, =15R. Suyra: PdV =(C-C,)dT =§dT @ . Mat khac, phuong trinh

trang thaila: PV = RT (2). Tur (1) va (2) ta c6: dVV :dET , Suy ra:

“dv _ 1%dT V. T\ v, (T,Y° v, (T,)°
j—=— —:>In—1=ln(—1j :>—1=(—1j :>—2=(—2j =42.

T Vv, T, VvV, \T, vV, T,

Vay thé tich tang: % =/2 Ian.

1
Loi gidi trén la cla ban Nguyén Tung Ldm 11A3, THPT Chuyén Vinh Phiic.

Céc ban c6 1oi gidi ding: Duong Trung Hiéu, Nguyén Hitu Burc, Pham Thé Manh 11B, PTNK Ngo ST
Lien, Bac Giang; Hoang Buc Tuong, Nguyén Hai Minh, Pham Thanh £6, Pham Anh Tu 11Ly, Truong
Hitu Trung, Trén Van Hoa, Vi Thi Tric Quynh 12Ly, THPT Chuyén Bac Ninh; Lé Cao Hung, Vi Quéc
Trinh, Nguyén Lé Hiéu, Dinh Van Tuén 11A2, THPT Chuyén Lé Quy Don, Da Nang; H6 Thanh Phuong
11C4, THPT Hung Vuong, Pleiku, Gia Lai; Hoang Burc Thanh, Tran Tuédn Anh 10A, Nguyén Quang Huy
10B, Pham Viét Bire 11A, Khéi Chuyén Ly DHQG Ha Néi; Lé Duong Hing, Ngé Thi Thu Hang, Lé Qudc
Huong 1Ly, Lé Hai Burc 12Ly, THPT Chuyén Ha Tinh; Lé Quéc Khanh, Hoang Nguyén Anh Tuén



11Ly, PTNK DHQG Tp. H6 Chi Minh; Nguyén Tuén Anh, Hoang Huy Dat, Tran Quéc Viét, Pham Quéc
Vit 11Ly, THPT Chuyén Hung Yén; Vi Quang Huy X6m 4, Hanh Thién, Xuan Hong, Xuan Trudng,
Nam Dinh;Trdn Th Phuong Théo 11Ly, THPT Chuyén Luong Van Tuy, Ninh Binh; Nguyén Van Hoa,
Nguyén Manh Thanh A3K31, Mai Tan Thudng A3K32, THPT Chuyén Phan Boi Chau, Nghé An; Lé Huy
Hoang 11Ly, Vid Binh Quang 11B, THPT Chuyén Hung Vuang, Phu Tho; Hoang Manh Binh Nguyén 12
Ly, THPT Chuyén, Quang Binh; Nguyén Van Phuong 11B3, Tran Dire Hiéu 11Ly, THPT Chuyén Tuyén
Quang; Nguyén Tung Lam,Bui Van Trung, Nguyén Huy Hiéu, Lé Van Hoc, Chu Binh Huy 10F, Nguyen
Hoai Son 12F, THPT Chuyén Lam Son, Thanh Hoa; Nguyén Ngoc Hung, Nguyén Van Linh, Nguyén
Pang Thanh, Nguyén Trung Tudn, Duong Tién Vinh, Boan Anh Quén, Hoang Thi Hong Hanh 11A3,
Trinh Hiru Phuée 11A10, Ngé Viét Cudng, Nguyén Duy Long 10A3, Nguyén Thi Phuong Dung 12A3,
THPT Chuyén Vinh Phuc.

TiM HIEU SAU HON VAT LY SO AP

LUC DAN HOI, SU BIEN DANG
VA DINH LUAT HOOK

Dud6i tac dung cla ngoai Iuc, cac vat, & mirc do nay hay khac, déu bi bién dang, tuc 1a hinh
dang va kich thudc clia ching bi thay d6i. Khi bién dang, cac phan tir cla vat dich chuyén va
vat dugc dua ra khai trang thai can bang trudc do clia nd. Déng thai, do tuong tac clia cac phan
tlr, trong vat xuat hién cac lyc co xu hudng dua vat trd lai trang thai can bang ban dau. M6
phan t& cia mat co thé tich tuy y & bén trong vat déu chiu tac dung clia cac Iuc nay tir phia cac
phan & xung quanh mat do.

Trong bai nay chiing ta chi xét su bién dang clia cac vat ran déng chat va dang hudng. Néu su
bién dang bién mat sau khi dirng tac dung clia cac ngoai luc thi nhimg bién dang nhu thé goi la
bién dang dan héii Va & day ching ta cling chi ndi vé nhiing bién dang loai do.

Bién dang don gidn nhat la su kéo dan (hoac nén) mot thanh manh, ndm ngang, mét dau duoc
gan chat va dau kia tac dung mot Iuc F (trong bai nay cac chir cai in dam la chi vecto) co hudng
kéo dan thanh. Ching ta bd qua sy thay d6i dién tich tiét dién ngang S cda thanh. Trén hinh 1
biéu dién cac ngoai Iuc F va T tac dung Ién toan bo thanh (T la phan luc tai chd gan dau thanh)
va luc N do phan bén phai clia thanh tac dung 1én phan bén trai. Ty s6 o(x) = N(x)/ S dugc
goi la (g suét ca hoc clia thanh tai tiét dién x va c6 don vi la pascan (Pa).

T
€« —>N >

Hinh 1.

Khi thanh bién dang, khoang cach gitta cac phan clia n6 bi thay déi. N&u trudc bién dang, mot
phan tr nhd clia thanh nam gitta cac toa do x va x+ Ax , va do do ¢ do daila Ax, thi § trang

( X)

thai bién dang chiéu dai clia nd 1a Ax + 3(4x) . Ty s6 ——= déc trung cho do kéo dan tuong

d6i cla phan tir co chiéu dai Ax . Nhitng bién dang dan h0| thu'ong khong I6n, nén gia trj clia do
kéo dan tuang déi rat nho.

Déi v6i nhitng bién dang nhd, do kéo dan tuong déi ty 1é véi ing suét:



o4dx) _ 1

AX E
trong d6 hdng s6 E dugc goi la suét Young (hay suat dan hi) va duoc xac dinh chi bdi nhing
tinh chét clia vt liéu lam thanh. Dinh luat vira dan ra & trén la dinh luat co ban cla ly thuyét dan
héi va thuong duge goi la dinh luat Hook. La ngudi dong thdi véi Newton, Robert Hook da phat
biéu dinh luat nay vao nam 1676.

o(x)

Do bién dang cla thanh dugc déc trung bdi do kéo dan toan phan Al =1 -1, (Gday I, va | la

do dai trude va sau bién dang cla thanh) va do kéo dan tuong doi A cla thanh. Bay gic
0

ching ta sé tim mai lién hé gitra do I6n cla lyc F kéo dan thanh va dd kéo dan Al clia thanh.

Pé tim do kéo dan toan phan cla thanh ta can phai I8y tdng d6 kéo dan J(Ax) clia tat ca cac

phan t(r clia thanh. O trang thai can bang do 16n clia cac luc F, T va N déu bang nhau. Tir do

suy ra (ng suat o =% =% cling dong déu doc theo chiéu dai clia thanh, bdi vay do kéo dan

toan phan clia thanh bang:
4 =3 5 :%zAx :%|0

Hé thirc trén c6 thé viét lai dudi dang:
F :OS=§AI =k.A

0
trong d6 k = I|E_S la d6 cimg cla thanh.
0
Dai v6i cac bién dang dan hoi, cac do kéo dan tuang doi thuong khong vuat qua 0,001. Diéu do
0 0
c6 nghia la véi khodng cach gitta cac nguyén tir cd 2 A (1 A=10""m)thi cac vi tri can bang
0
dich chuyén khong qua 0,002 A. V&i nhing dich chuyén 16n hon thi sau khi bd ngoai luc tac

dung di, vat khong thé trd vé dang ban dau duoc nita va nd sé con gitr lai nhing bién dang du
dang ké. Trong nhimng truang hop d6, dinh luat Hook khong con ding nita.

Bay gid ching ta sé khdo sat mot s6 bai toan cu thé d& minh hoa cho ky thuat tinh cac luc va
nhitng bién dang dan hai.

Bai todn 1. Mot trong s6 céc cot dién cao thé duge trong ¢ do cao H cao hon céc cot dién khac.
Chiéu dai cia mot ddy ddn déng chét cang giita hai cot la L va khdi luong clia nd la M (hinh 2).
H6i strc cang cla day & gan mét cot I6n hon & gan mét cét khac bao nhiéu 1an? Cho gia téc
trong truong la g.




Giai: Ta khdo sat mot phan t&r nhd tuy y cla thanh, co6 chiéu dai Al va khéi luong
Am= M4l / L . C4c lyc dat vao phan ti nay gém: cac luc cang T(y) va T(y + dy), trong luc
Amg (hinh 3). Dudi tac dung clia cac luc nay, phan tir dang xét dimg yén, do do:

T(y)+T(y+4y)+Amg =0

yn

y+Ayt

Hinh 3

Chiéu phuang trinh trén Ién phuang ti€p tuyén véi day, ta co:
~T(y) +T(y +4y)-Amgsina =0

Thay biéu thirc Am = MAI / L vao phuong trinh trén ta duoc:

AT =T(y+4y)-T(y) :%gﬁl sina

Tur hinh 3 ta thay ngay: 4l sina = 4y, do do:

a1 = % g4y

Diéu nay co nghfa la 6 gia do I6n cla lyc cang & mot phan tir bat ky cla day ty I& véi do dai
hinh chiéu clia phan tir d6 Ién truc thang dimg. LAy tong cac hé thite tuong tu nhu trén doc theo
chiéu dai clia day gilra hai cot ta sé nhan dugc dap s6 cla bai toan:

M
T, —T; =TgH.

Cha y rang trong trudng hop hai cot & gan mot duong théng dimg, thi c6 thé nhan duoc ngay
két qua ma khong can phai xét khau trung gian la cac phan tr nhd nira. Thuc vay, trong trudng
hgp do, hiéu cac Iucvcéng clia day @ cac mirc A va B sé can bang vdi trong luc clia phan day
nam cao hon méat phang nam ngang di qua B.

Bai toan 2. Cabin thang méy c6 khéi luong 1000kg, dang thd xuéng vdi vén téc khdng doi Ia
Vv, = 1,0m/ snhd mét ddy cdp quan quanh mét tréng. Khi cabin thd xudng duge | = 10m thi
trong bi chén dumng lai. Hay tinh Iurc dan hoi cure dai tac dung Ién day cép do thang may by dimng
lai d6t ngét. Cho biét dién tich tiét dién ngang cia day cap S = 20cm?, suét Young clia vét liéu
lam day E = 2,010"Pa. Gia téc roitr do g = 10m/ s°.

Giai: Khi thang may chuyén dong déu, cac luc tac dung lén no 1a luc dan héi clia day va trong
luc clia cabin sé can bang nhau:
ES

o Ae=mo



TUr d6 ta tim dugc do kéo dan tinh cla day:
a ="

ES

Sau khi trong ding lai dot ngdt, cabin sé dao dong diéu hoa (ban hay tu chimg minh) theo
phuong trinh:

X(t) = V—sin(ax) ,trong d6 w= \/K = 1/5? - 1a tan s6 goc clia dao dong diéu hoa, con bién
w m m

do clia dao dong nay, nhu da biét, nhd hon bién do clia van téc « lan. Nhu vay, do kéo dan cuc
dai clia day cap bang téng do kéo dan tinh va bién d6 clia dao dong diéu hoa:

Ap=a,+ o=, (M
w ES ES
Do vay & thai diém d6 luc dan héi cling dat gia tri [6n nhét:

Tmax = kAlmax =mg +V0 le—ES - 2’1105(N)

Bai todn 3. Mot luc ké ndm trén méat phang nhan ndm ngang dugc kéo bang mot luc F = 5(N).
Hai lurc k€ sé chi bao nhiéu, néu khdi lrgng than Iure ké M = 0,2 kg, khéi lugng 16 xo luc ké m =
0,05kg? Biét rang su chia do cta lurc k& duoc tién hanh khi than ctia nd dugc gii ¢d dinh.

Giai: S6 chi T cda luc k& chuyén dong co gia t6c ty 16 véi do kéo dan Al cla 16 xo: T = k4l
trong d6 k 1a do ciing clia |6 xo0. DE xac dinh d6 kéo dan, can luu y rang, & day khéi luong clia 10
x0 khong phai 1a nhd (so véi khéi luong than luc k&), nén khong thé bd qua, do vay Iuc dan hoi
& bat ky tiét dién ngang nao cia 16 xo ciing phu thudc vao toa do cla tiét dién do tinh tir diém
gan clia 10 xo, chang han. Khi d6, ap dung dinh luat thtr hai ciia Newton d6i véi than Iuc k& va
phan 16 xo co chiéu dai x (xem hinh 4):

(M +%m)a: N(x)
va d6i voi phan con lai cta 16 xo:

(M —%m)a: F—N(X)

<Z > N(x) F
||'|[|I||||‘|

Hinh 4

Ta sé tim dugc luc dan héi N(x)va cing véi nd ciing tim duoc sy phu thudc clia Ung suét co
hoc o vao toa do x:

- (M +=m)
S S(M +m) L

trong do L la chiéu dai cla [0 xo. Theo dinh luat Hook, ta tim dugc do kéo dan o(4x) clia mot
phan tlr tuy y c6 chiéu dai Ax khi chua bién dang:



3(AX) 1
"o g%

L&y téng (hay tich phan) d6 kéo dan clia tat ca cac phan tir cda 16 xo ta sé nhan dugc d6 kéo
dan toan phan cia 10 xo:
FL 2M +m

_ __F ¢
=LA = M M= o e

Theo diéu kién cla bai toan, su chia do cla luc k& dugc tién hanh khi than Iuc ké dugc gilr cd

dinh, do dé k = ETS . Khi dd, s6 chi clia luc ké 1a:

T=kd =2M*M £ _ 45N,

2(M +m)
Bai todn 4. Mot cau bé dung sting cao su ban mét hon séi. Cau tir tir kéo dan day chun sao
cho dé dai L ctia n6 tang gap doi bang céch dung mét luc kéo F = 10N. Hay xac dinh vén toc
ban déu v, cda hon séi cé khdi lugng m = 10g, néu dé dai cia ddy chun kéo dan la 2L = 20cm
va khéi lurang clia chun la M = 20g.
Giai: Khi kéo dan day chun, lyc dan hoi tang ty & véi do dan cla day chun va thay déi tr 0 dén
F. Cong cla lyc nay trong dich chuyén L dugc du trir dudi dang thé nang clia 10 xo:

w =t
2

Khi ban, thé nang nay dugc chuyén thanh dong nang clia hon soi:

2
mv,

2

va dong nang W, , clia day cao su (khdi lugng clia day cao su & day khong thé bd qua, vi no
con 6n hon khéi luong clia hon soi). D& xac dinh dong nang clia day cao su, ta

luu y réng su dich chuyén clia mét tiét dién ngang nao dé cla day, cling nhu luc dan héi, déu

duoc phan bd theo quy luat tuyén tinh, do do ca van téc v(x) clia cac phan tir clia day ciing tuan

theo quy luat nay:

W, =

X
wnztw
(& day toa do x dugc tinh tir chac sling cao su). Khi d6 dong nang clia hai phan tir nhu nhau,
cung co toa do trong khodng tir x dén x + dx, bang:
1 Mdx , X
AW, ==
2 =25 = ()’
L&y t6ng t&t c& cac dai luong d6 theo toan bo chiéu dai day chun, ta dugc:

Mv?

L

M

— v)dx—
W =5

Theo dinh luat bao toan nang luong, ta co:



FL_ MV, MV
W, =W, +W,, haY7: 5 + 60
Tu d6 ta tim dugc:
Vo= SELILIE Y
m+M /3

Bai todn 5, Mot thanh dan h6i ménh dong chat quay trong mat phang nam ngang xung quanh
moét truc di qua mét dau cta thanh vdi vén téc géc khéng déi. Tai mot thgi diém nao do, thanh
vang ra khéi truc quay. H6i do kéo dan turong doi clia thanh khi d6 thay doi bao nhiéu lan?

Giai:

> 0 ¢
(0} r L T
Hinh 5

Trudc hét ta hay tim phan b cla cac Ung suat dan hoi o(r) =T(r)/ S trong thanh dai L quay
vGi van t6c goc « khong déi (hinh 5). Duéi tac dung clia luc dan héi T(r), khéi tam C clia phan
thanh ¢6 khéi luong m= pS(L —r)sé chuyén dong déu theo vong tron véi ban kinh
R.=r+(L-r)/2=(r+L)/2. Gia toc khdi tam huéng vé phia truc quay va c6 do 16n
a. = w’R..Theo dinh Iy vé chuyén dong clia khi tam, ta co:

mé, =T(r)
Chiéu phuong trinh trén Ién phuong ban kinh, va luu y cac biéu thirc cia mva R, , ta dugc:

L>-r?

T(r) = pSa? ,

Do kéo dan d(4x) cla phan tr co chiéu dai Ar khi chua bién dang tinh dugc tir dinh luat
Hook:

o(4r) =ia(r) _T(r)
A E ES
L&y t6ng do kéo dan cla tat ca cac phan tlr ta s& nhan dugc do kéo dan toan phan cla thanh:
L 3
Y 2 _ .2 parL
A= 0()="a|(L>-r?)dr =
2.0 = j (L2 =r)dr ==

Vay do kéo dan tuong doi cla thanh ty Ié véi binh phuong van toc goc va binh phuong do dai
cla thanh:

4 _ pa’l’

L 3E
Sau khi thanh but khdi truc quay, khéi tam clia thanh sé& chuyén dong thang déu véi van téc
Vv,, =ad /2, con trong hé khdi tam thanh sé& quay déu véi van toc goc 2. Dé tim van t6c nay,
ta s& dung quy tac cong van tdc: trong hé phong thi nghiém (ding yén), diém O cla thanh tai
thdi diém thanh bat khi truc ¢o van tdc v, 16 rang la bang khong, con trong hé khdi tam, van
toc U, cliano lai bang QL /2. Theo quy tac cong van tdc thi:



Vo =V, +Uy, =0
Suyra: @A /2=al/2hay Q=w.

Nhu vay, sau khi bit khdi truc quay, ca hai dau cla thanh déu la tu do, su kéo dan truc bay gio
xay ra doi vdi tiét dién & gitra clia nd. Trong trudng hop do, do kéo dan tuong déi clia mi nira
thanh va do d6 cé toan b thanh sé gidm di 4 Ian, bdi vi trong cong thic tinh d6 kéo dan tuong
doi ching ta sé phai thay thé L — L /2, con van tdc goc ¢ van gilt nguyén.

Bai toan 6" Mot thanh déi ximg truc duoc treo thang ding. Tiét dién déy cda né c6 ban kinh
r, dugc kéo bang mét lyc F phan bé déu trén toan tiét dién.Hay tim su phy thugc cda ban kinh r
cla thanh vao khoang céch x tinh tur tiét dién day, dé ung sudt tai tat c& cac tiét dién ndm
ngang cta thanh déu nhu nhau. Biét rang mét do (khéi lrong riéng) clia vat liéu lam thanh la
0 va gia téc trong trudng la g.

Giai: Theo diéu kién dé bai, (ng suét tai c4c tiét dién nam ngang déu bang nhau va bang tng
suat & mat day:

Hinh 6

Cac lyc tac dung lén mot I6p nam ngang bat ky co do day Ax gbm co: trong Iuc
Amg=pm’Axg va cac lyc dan héi T(X)=o,m%(x) 6 mat dudi va
T(X+4X) = 0,71 *(x+ Ax) & mat trén (xem hinh 6). Dudi tac dung clia cac lyc do, I6p nay &
trang thai ding yén, va do do ta co:

T(x+4X)-T(X) = prr *4x.g

Ky hiéu Ar =r(x+4x)—r(X) , ddng thai st dung cac biéu thic cla T (x+ Ax) vavT(x), khi
d6 phuong trinh trén c6 thé viét dudi dang:

0,712t Ar = prr *Ax.g hay A _ A gy
r

UO
L&y téng cac déng thirc trén tir x = 0 t&i mét gia tri x nao d6 trong gidi han cla thanh hoac tuong

duong la tich phan phuong trinh ﬂ -

dx tir 0 dén x, ta dugc:
r 2o,

Inr —Inr, ==X hay
20,



oLl
r(x)=rye

Bai todn 7. Ngudi ta du dinh dat trén tiéu hanh tinh Vesta (ban kinh 280km, gia téc roi tu do
d, = 024m/s*) mét tram trung chuyén lién hanh tinh. Két c&u co ban clia tram la mét 6ng
hinh tru ¢6 chiéu cao dung bang béan kinh tiéu hanh tinh. Ngudi ta da cho ché téi Vesta 280km
6ng titan. H6i sau khi dugc I3p theo phuang thang dimg do cao thuc clia 6ng nhé hon chiéu
cao theo du dinh la bao nhiéu? Coi tiéu hanh tinh la mét qua céu dong tinh khéng quay. Cho
khéi lurang riéng (mét do) cla titan p = 4500kg/m°, suét Young E = 112.10"' Pa.

Giai: Gia t6c roi ty do & bén trén bé mat hanh tinh bién thién theo quy luat g(r) = g,R*/r?
(toa d r tinh tir tam hanh tinh) va & do cao clia tram thi gidm 4 1an so véi & trén bé méat. Do do
(g suat clia két ciu va cac do bién dang tuong Ung véi chiing sé khong con 1a dong tinh nira.
2R
N(r)
R

Hinh 7

Bay gio ching ta sé tim su phu thudc cla lyc dan héi vao toa do r. Dé lam diéu do ta hay xét
mét I6p nam ngang clia 6ng ¢ chiéu day Ar & trang thai can bang (hinh 7). Gia st dién tich
ti€t dién ngang clia thanh 6ng la S. Cac lyc tac dung lén I6p nay gdm: trong Iuc
Amg = p3Ar.g(r) va cac lyc dan hoi T(r) & mat dudi va T(r +4r) & mat trén. Do 16p &
trang thai can bang, ta co:

2
T(r)=T(r +4r) = pAr.g(r) hay AT = _pSggR 4
r
L&y t8ng nhimg dang thitc trén tir r = 2R, tai d6 T(2R) = 0, dén mét gia tri bat ky r < R trong
gi6i han clia 6ng va st dung dang thitc A(L/r) =—-4r /r? | ta dugc:

R 1
T(r) = pPSYR(—~-7).
r 2
P6 chinh 1a biéu thirc mé t& su phu thudc clia luc dan héi vao toa do r. Dung dinh luat Hook ta
sé tim dugc do nén J(4r) clia phan tr 6ng (‘khi chua bién dang, phan tlr nay co chiéu dai Ar)
bang:
o(4r) _17T(r)
A E S
L&y t6ng biéu thtc trén ta sé tinh dugc do nén toan phan cla két cau:




_ _PRTR 1. _ pg,R? 1
A=) 0(4)=2_ | (—-Ndr ==2—(In2-=)=144m.
" 3(4r) 2 L(r ) =—(n2-2)

Baj todn 8. Mot téi trong c6 khéi lugng m durge treo trén ba déy cép (H.8). Coi su bién dang la
nhé, hay tim dé Ion luc cang ctia moi day cap, néu ching dugc lam tir cung mét loai vét liéu va
dién tich tiét dién ngang clia ca ba déy la nhur nhau. Cho gia téc roi tu do la g.

Giai: Bai toan nay l1a khong xac dinh néu xét vé mat tinh hoc, bdi vi dé tim 3 ba Iuc cang
T,,T,, T, chua biét, tir tinh hoc ching ta chi cé hai phuang trinh. D6 1a cac phuang trinh rit ra
tir diéu kién can bang chiéu Ien cac truc thang ding va ndm ngang:
T,cosa+T,+T,cosa—mg =0

T,sina —-T;sina =0.

mg
Hinh 8 Hinh 9

Pé tim phuong trinh thir ba con thiéu, ta phai xét dén céc tinh chat dan hoi cla vt lieu lam day
cap va mai lién két dong hoc. Chang han, nhimg bién dang nho clia cac day cap & hai bén va
clia day & gitra lién hé vai nhau bdi hé thirc (H.9):
A, =4, =A4,cosa
Do dai clia cac day tuan theo hé thue:
[, =1, =1, cosa
Ngoai ra, khi xem su bién dang clia cac day cap la dan hai, thi theo dinh luat Hook, ta dugc:
rESa -y,

Il |2
Dat nhitng hé thirc vira nhan dugc vao hai phuang trinh dau tién, ta thu dugc cac két qua sau:

cos’ a 1

T =T.=mg—229 T -mg— >
v mg20053’a+1 2 mg2cos30'+1

Bai tap



. Trén mot rong roc tran co treo mot day cap mém, déng chat, khdi luong m va chiéu dai
la L. Hay tim dd I6n cuc dai cla luc cang day cap. Cho gia tdc roi tu do la g.
Mot tai trong khéi lugng m = 5000kg dugc tha déu xudng dudi véi moét van téc nao do
nhd mét day cap va tdi. Khi tha xudng dugc mot khodng L = 2m thi tdi bi chen lai va day
bi dit. HOi vai van téc v bang bao nhiéu thi xdy ra su dat day, biét rang gi6i han bén
clia day déi syt kéo dan la o, = 31.10° Pa. Cho dién tich tiét dién ngang clia day cap

S = 5cm?, suédt Young clia vat liéu lam day cap E = 210" Pa va gia t6c roi ty do
g=10m/s’.

Mot thanh déng chét dai L dugc treo mot dau. Cho khdi luong riéng clia chat lam thanh
la p, suat Young E. Hay tinh do dan Al clia thanh. Dap s6 sé thay ddi thé nao néu
thanh dat theo phuong ngang va dugc dua vao chuyén dong vdi gia t6c & nam ngang
va cung hudng vdéi truc?

. Xac dinh chu ky dao dong T cla mot vat khdi lugng m dugc treo trén mot 16 xo co do
ctmg K va khai lugng M.

. Tai dau trén clla mot cot d6i xting truc c6 chiéu cao h, dat thang ding trén mot dé
cing, co tac dung mot luc F, phan bd déu theo tiét dién ngang co dién tich S,clia dau
cot. Xac dinh su phu thudc clia dién tich tiét dién ngang S clia cot vao khoang cach x
tinh tir 46 tua dé (g suat tai tat ca cac tiét dién ngang la nhu nhau. Tim d nén tuong
d6i cGia do cao cot. Cho khéi luong riéng clia chat lam cot la o, suat Young la E, va gia
toc roi te do la g.

Ngudi ta phat hién ra tai tam cla tiéu hanh tinh Pallad (ban kinh R = 290km, gia t6c roi
tr do tai bé mat clia n6 g, = 017m/ s*) co mot via cac khoang sén quy hiém. Cac ky
thuat vién khoan tham do yéu cau phai co khodng 290km duang 6ng lam bang hop kim
vonfram. Coi rang sau khi hoan thanh cong trinh, toan bo hé théng dudng 6ng dugc
treo bén trong hé khoan, nhung khong cham vao thanh hd khoan. Hay xac dinh phan
dudng 6ng tiét kiém duoc do su kéo dan cla toan bo két ciu dudi tac dung cia trong
lyc. Giad sif rang tiéu hanh tinh la mot qud cAu déng chéat va khong quay. Cho khdi
lugng riéng clia vonfram la p =19,310°kg/ m® , suat Young E = 4,0.10" Pa.

Mot xa khong déng chét, khéi lugng m dugc treo Ién tran nha nhd 3 day cao su nhe
giéng hét nhau. Biét ring ba day nay déu ndm thang ding va & trong cling mot mat
phang (H. 10). Khodng cach gilra cac day cap 1a nhu nhau. Coi cac bién dang 1a nho,
hay tim lyc dan hai trong cac day cao su. Cho gia toc rai ty do la g.

Hinh 10

10/6/2004

SACH GIAO KHOA VAT LY LGP 10 THi PIEM (BO SACH THU HAI)



VA VIEC TO CHUC HOAT PONG HOC TAP CUA HOC SINH
Bui Gia Thinh

(Chd bién SGK Vét ly 10 — Bé thir hai)
L. Quan niém ctia nhom tic gid
Bat dau tir nam hoc 2003 - 2004 hai bo sach giao khoa (SGK) Vat Iy 16p 10 sé dugc day thi
diém tai mot s6 truang THPT cda 11 tinh va thanh phé trong c& nudc. Bai viét nay chi néi so bo
vé b sach thir hai do nhom tac gia Luong Duyén Binh, Nguyén Xuan Chi, Té Giang, Tran Chi
Minh, Vi Quang va Bui Gia Thinh bién soan.
Quan niém clia nhém tac gia chiing toi la phai coi viéc tao diéu kién dé giao vién (GV) t6 chirc
cho hoc sinh (HS) hoat dong chl dong, sang tao trong qua trinh hoc tap la moét nhiém vu cla
SGK. Ca s6 clia quan niém nay khong phai la nhitng suy nght mang tinh ca nhan clia nhom tac
gia ma la nhiing quy dinh ¢ tinh phap quy cia viéc bién soan SGK. Trudc hét la Luat Gido duc.
Piéu 25 cla luat nay quy dinh:“Séch gido khoa phai thé hién muc tiéu, nguyén ly gido duc, cu
thé hoé ndi dung, phurong phép gido duc quy dinh trong chuong trinh gio duc cda ting béc
hoc, cap hoc, Iop hoc”.
Cing trong luét nay, phuong phép gido duc dugc quy dinh nhu sau: “Phuong phap gido duc
phai phat huy tinh tich cure, tv gi4e, chii dong, séng tao clia hoc sinh; phu hop véi dac diém cia
tung Iop hoc, mén hoc; boi dudng phurong phap tu hoc, rén luyén ky ndng van dung kién thirc
vao thure tién; tac dong dén tinh cadm, dem lai niém vui, himg thu hoc tép cho hoc sinh’.
Thuyc hién nhitng quy dinh cla Luat Gido Duc, Chuang trinh mén Vat ly THPT, da dua ra nhiing
yéu cau cu thé vé phuong phap nhu sau: “Chuong trinh va nhét la SGK Vat ly, phéi tao diéu
kién t6t cho viéc 4p dung cac phurong phép day hoc nham phat huy tinh tich cuc, chd dong va
sang tao cla hoc sinh trong hoc tap”.
Tai liéu “Mot s6 yéu cau doi véi viéc bien soan SGK THPT” clia ban chi dao xay dung chuong
trinh va viét SGK clia Bo6 GD&DT ciing ¢6 nhitng yéu ciu cu thé va phuong phap day hoc:
“...Can chon lira cac céch trinh bay ndi dung thich hop véi déi tuong, pht hop véi dac trung bo
moén, tao diéu kién cho HS néng cao nang lurc tu hoc va gilp gido vién déi mdi phurong phép
day hoc theo hudng t6 chire, hudng dan HS chii déng linh hoat, sang tao trong qué trinh tim
hiéu, tiép nhén tri thire...”.
Cudi cung la tai liéu vé “Dinh hudng d6i mdi phuong phéap day hoc” clia ban chi dao xay dung
chuong trinh va viét SGK thuéc Bo GD&DT. Tai liéu nay khéng dinh: “Cét 16/ cta viéc dinh
huéng déi méi phuong phép day hoc ” Ia “Huéng t6i viée hoc tap cha dong, chéng théi quen
hoc tap thu dong’, déng thoi coi “Day hoc théng qua t6 chirc hoat dong clia HS” Ia “Pac trung
thir nhét cda phuong phép day hoc tich cuc”. Tai liéu nay ciing déng thai nhan manh nhimng doi
méi can va co thé thyc hién dugc ngay. D6 la phan dau dé:
- Chuyén tir GV hoat déng la chinh sang HS hoat dong Ia chinh.
- Chuyén tir GV thuyét trinh, HS thu dong nghe, ghi sang GV huéng din HS hoat déng,
con HS thuc hién cac hoat dong doc lap hoac theo nhom.
Nhimng quan diém trinh bay & trén vé déi méi phuong phap day hoc khong phai la nhiing van dé
hoan toan méi mé ma la nhiing van dé da dugc dat ra cho nganh giao duc nudc ta tir nhiéu
thap ky cudi clia thé ky trude, da duoc dé cap tai trong cac Nghi quyét clia Hoi nghi Trung Uong
Pang cac khoa VIl va VIII. Thé nhung cho t6i nay, su chuyén bién vé phuong phap day hoc &
trudng THPT van chua duoc 1a bao. Phé bign van [a cach day thong bao kién thac cla thay va
cach hoc thudc long clia tro. Tham chi & mot s6 noi van con khong it GV ap dung phuong phap
“doc chép” trong céc tiét day clia minh.
C6 thé ké ra rét nhiéu nguyén nhan dan dén tinh trang trén. Nhung ching t6i cho rang, trong s6
cac nguyén nhan do, c6 nguyén nhan vé SGK. Cac SGK truyén théng dugc viét dé day theo
cac phuong phap truyén théng nén GV gap kho khan trong viéc sir dung cac SGK nay dé day
theo cac phuong phap day hoc méi. Van dé Ia phai tim mot cach viét SGK co thé dap tng duoc
nhing yéu cau vé déi méi phuong phap day hoc.

I Cdch lam cia nhom tac gid



Cach lam clia nhom tac gia 1a ¢6 gang sao cho cac thay gido, o gido di mudh ciing khong thé
st dung SGK clia chiing t6i lam cong cu cho viéc day hoc theo kiéu “doc chép” hodc “dan thuén
thong béo kién thirc’, déng thai ¢8 gang tao diéu kién dé cac thay gido, co gido t6 chirc cho HS
hoat dong hoc tap chi dong sang tao.

Cach lam nay da dugc cac tac gia bién soan SGK Vat ly THCS thuc hién bang nhiéu bién phap,
trong d6 c6 bién phap bién soan SGK theo hinh thic “md”. Cu thé 1a “...Nhiéu ndi dung cla cac
bai trong SGK khéng dugc trinh bay mét cach “tron ven” nhur trong SGK hién hanh ma dé
“réng” dé chd sur tham gia b6 sung truc tiép cla HS théng qua hoat dong hoc tép da dang dudi
sur huéng dan cda GV. Diéu nay khéng nhitng bat budc HS phai suy nght sang tao trong gic
hoc, ma con tao diéu kién thuén lgi cho viéc van dung cac phurong phap day hoc moi”.

Bién phap nay la mai mé, it gap trong SGK Vat Iy clia nhiéu nudc trén thé gidi, chua phai da
dugc tat ca cac nha nghién cltu va giang day vé phuong phap day hoc nudc ta hoan nghénh.
Tuy nhién, bién phap nay da dugc hau hét GV Vat ly THCS chap nhan vi né da thuc su gop
phan tao diéu kién cho ho tir bd cac phuong phap day hoc thu dong ¢6 truyén, gidp ho t6 chitc
cho HS hoat déng tich cuc trong gio hoc. Tuy nhién viéc ap dung bién phéap trén vao SGK Vat ly
THPT khong don gian, it nhat ciing chiu stc ép clia cac yéu t6 sau day:

- Viéc dinh hudng tuong d6i cu thé hoat dong clia GV cling nhu viéc angorit tuong d6i chit ché
hoat dong clia HS c6 thé phu hop vdi cac diéu kién vé GV, HS ciing nhu trang thiét bi dé day
Vat ly & trudng THCS, nhung sé khong pht hgp & cac trudng THPT phan ban néu khong co
nhitng diéu chinh thich hop.

-0 cap THPT c6 hai ky thi co y nghfa quan trong trong ¢a cudc ddi hoc tap clia mot ngudi 1a ky
thi t6t nghiép THPT va ky thi tuyén vao dai hoc. Trong c& hai ky thi nay, yéu t6 “hoc thudc long”
van con gir mét vai tro quan trong. Do do, mot cuén SGK khong trinh bay tron ven cac kién
thirc sé gay kho khan cho ca GV va HS néu chua c6 nhiing cai cach co ban vé cach ra dé thi
theo dlng yéu cau vé danh gia két qua hoc tap clia HS theo ddng muc tiéu gido duc mdi.

- Thai lugng danh cho hoc tap mon Vat Iy [6p 10 thi diém ban khoa hoc tu nhién 1a 2,5 tiét/ tuan
s0 Vi 3 tiét/ tuan cla I6p 10 ch. Thai luong hoc tap gidm di nhung khéi luong kién thire dua vao
I6p 10 ban KHTN lai tdng Ién so véi I6p 10 cd, dong thai viéc t6 chirc cho HS hoat dong dé tu
chiém [inh kién thirc bao gi¢ cling doi hdi nhiéu thdi gian hon 1a cho cac em ti€p thu kién thirc
mot cach thu déng. Mau thu@n trén that 1a nan gidi va da lam nga long khong it tac gid SGK.
Chinh vi nhing stfc ép trén va mot s strc ép khac ma do khuén khé bai viét nay chiing t6i chua
thé néu ra, chdng toi budc phéi han ché tinh chat md clia SGK Vat ly 16p 10 dé déng thai co thé
dap g nhiing yéu cau gan nhu trai ngugc nhau. Trong Vat Iy I6p 10 1an nay ching toi chi c6
géng tao diéu kién dé GV t6 chic cho HS thuc hién mét s6 hoat dong chli yéu sau:

- Thu thap théng tin can thiét cho nhitng muc tiéu hoc tap cu thé.

- XUr ly théng tin thu dugc dé rut ra nhitng két luén cén thiét.

- Vdn dung nhitng két luan rit ra dugc vao nhitng tinh huéng mai.

- Ty danh gia két qua hoc tap cda minh.

M. Hi vong cia nhom téc gid

Péi méi phuong phap day hoc 1a van dé cap bach khong chi riéng clia nudc ta ma clia moi quéc
gia trong chién Iugc phat trién ngudn luc con ngudi phuc vu cac muc tiéu kinh t& - xa hoi, trén
duang tién vao thé ky XXI bang canh tranh tri tué.

Cach lam clia ching toi doi vai SGK Vat Iy 10 1a cach lam méi va ciing chi dang & giai doan thi
diém. Trong pham vi clia bai viét nay ching t6i chua thé trinh bay dugc mot cach day dd ca vé
quan diém 1an thuc tién cla cach lam nay. Ching t6i hi vong cac nha khoa hoc, c4c thdy, co
gido sé cho chdng toi nhing y kién phé binh, dong gop dé chiing t6i ¢ thé lam cho SGK Vat ly
10 c6 chat luong t6t hon, gop phan vao viéc déi méi phuong phap day Vat ly & truang THPT.

cO THE BAN CHUA BIET



TEN CAC HANH TINH PA PUGC DAT NHU THE NAO?

o) phuong Tay thai xa xua ngudi ta cho rang nhitng hanh tinh clia hé Mat Trai co lién
quan t6i van ménh clia loai ngudi. Diéu nay khién ho lién tudng t6i cac than linh nén da
|8y tén cac vi than trong than thoai Hy Lap dat tén cho cac hanh tinh. Ngusi ¢d Hy Lap
va ¢6 La M4 can cir vao nhitng dac diém riéng cla ting hanh tinh dé gan tén cac vi
than cho chuing.

Thuy Tinh (Mercury) chuyén dong nhanh nhat, Iic &n, ldc hién, lai rat hay bi Mat Trdi
che khuét nén rat kho quan sat. Ngudi xua 1ay tén than st gid clia cac than, di doi dép
co canh, tén la Mercury trong than thoai La M4, hay Hermet trong than thoai Hy Lap dé
dat tén cho hanh tinh nay.

Hanh tinh duoc coi la dep nhat clia hé Mat Trai 1a Kim tinh (Venus). Nguai xua coi no 1a
biéu tuong cla tinh yéu va sic dep. Vi vay ngudi xua da Iay tén than Venus (than Vé
N{) - than tinh yéu va sac dep - trong than thoai La Ma hay Aprodit trong than thoai Hy
Lap dé dat tén cho Kim tinh. Con & Viét Nam, cac ban c6 biét 6ng cha ta goi hanh tinh
nay la gi khong? Do la sao Hom va sao Mai trong cau ca dao:

Sao Hém chénh chéch dang Tay
Sao Mai bao sang bén nay - dang Béng.

Thuc ra hai sao &y chi la mot thién thé, do la Kim tinh.

Khi quan st ngudi ta thdy Hoa tinh (Mars) c6 4nh sang mau dd sdm, mau cla chién
tranh, vi vay hanh tinh nay mang tén cla vi than chién tranh Mars trong than thoai La
M4 hay Ares trong than thoai Hy Lap .

Con Moc tinh (Jupiter) qua kinh thién van lai rat xan lan c6 dang dap nghiém trang 1am
liét. Vi vAy nén ngudi xua da I8y tén cla vi than chia té cla cac vi than trén ngon niii
Olympa la than Zeus trong than thoai Hy Lap hay than Jupiter trong than thoai La Ma
dat tén cho hanh tinh nay.

Tha tinh (Saturn) phai méat t6i 29 nam dé di hét mot vong trén nén troi sao, khién nguoi
ta co lién tudng t6i su troi di cla thai gian. Vi vy ho I8y tén cla vi than thoi gian, mua
mang dé dat tén cho hanh tinh nay. Trong than thoai La M4 vi than nay la Saturn nén
hanh tinh nay cling c6 tén la Saturn.

Pay la cach dat tén clia ngudi phuong Tay, con ngudi phuang Dong chiing ta thi sao?
Nguai phuang Dong cho rang van vat do 5 chét ca ban tao thanh. Do 1a Kim (kim loai),
Mac (cay c6i), Thuy (nudc), Hoa (Iira) va Thé (dat). Sau khi phat hién ra 5 hanh tinh clia
hé Mt trdi, nguoi ta da I8y tén cla 5 chat co ban nay dé dat tén cho cac hanh tinh do.
Vi vay & Viet Nam ching ta cac hanh tinh d6 c6 tén 1a 1a Thuy Tinh, Kim Tinh, Hoa
Tinh, Moc Tinh va Thé Tinh nhu ban da thay & trén.

Nam 1781, nha thién van ngudi Anh Herschel da phat hién ra mét hanh tinh méi. Nguai
ta quyét dinh tuan tha truyén théng |4y tén cac vi than trong than thoai Hy Lap dé dat
tén cho nd. Hanh tinh nay dugc mang tén vi than Uranus ong noi cla than Zeus vi dai.
Ngugdi phuong Bong goi hanh tinh nay 1a Thién Vuang tinh.

Nam 1846, ngudi ta lai tim ra mét hanh tinh méi nira. Qua kinh thién van hanh tinh nay
c6 mau xanh lam cla bién ca, nén nguai ta Iay tén cla than bién Neptune dat tén cho
nd. Nguai phuang Dong goi la Hai Vuong tinh.

T6i nam 1930 nha thién van ngudi My Tombaugh da phat hién ra hanh tinh thr 9 cla
hé Mat Trai. Day la hanh tinh xa nhat, md t6i nhat khién ngudi ta lién tudng t6i dia nguc
t6i om dang so. Nguai ta da 1ay tén vua dia nguc la Pluto dat cho hanh tinh nay. Nguoi
phuong Bong goi hanh tinh nay la Diém Vuong Tinh...”

Lé Thé Anh (Thanh Hoa) St
TIENG ANH VAT LY




Problem: Three small positively charged particles are in place as shown. The masses and
charges of the particles are given, as well as the initial distance r between the
“neighboring” particles. All three particles are released simultaneously. Find the kinetic
energies of the particles when they are far from each other. Assume that the particles
move along the same straight line. The particles are labeled 1, 2, and 3 as shown.
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Solution: Les us denote the final velocities of three particles by v,,v, and v,. The initial

energy of the system is all potential (relative to a reference at infinity) while the final
energy is all kinetic, so that conversation of energy requires:

ka;q; mv; 8ka® _ . 2 2
= L =v; +2v; +5v 1
2Tl _oEvirias (1)

where k =1/47%&,. Next let us explicitly consider the dynamics and kinetics during the

separation of the charges. In the initial configuration, with rightward chosen to be
positive, the net electric forces on three charges are each given by the sum of the
electric forces due to the other two charges,

o = (1-2) o f
% 1 4 % 2mr?
kg?( 1 2 kg?
2ma, = +——— a, =-— 2
%= [ 1 1)3 2 J(Zmr2 2

_kq2(+2+2j . kq?

3ma, 2 (TaT1)T % 2mr?

where a denotes acceleration. Since the particles start out from rest, their displacements
and velocities after the first small increment of time are in the ratio: (-3) : (-1) : (#1). In
particular, if the (small) displacement of particle 3 is, say, +x and we choose the origin at,
say, the initial position of particle 1, then the positions of the three particles after this
time increment are -3x, r - X, and 2r + x, respectively. The key point to notice is that the
distance between particles 1 and 2 (namely r + 2x) is equal to the distance between
particles 2 and 3, just as it was initially. This means that the new accelerations, although
slightly weaker, will againbe in the ratio (-3) : (-1) : (+1). Consequently, the displacements
and velocities will a/ways be in the ratio (-3) : (-1) : (+1) ! (Note that this result is
consistent with conservation of linear momentum, which requires that the center of mass
remain fixed, or equivalently that the sum of the momenta remains zero.) This implies
that

v, =-3v, and v, =-v,. (3)

Substituting these two results into Eq. (1) implies that

kg® L K, = 5mv; _ 5kq®
2mr 2 4r

and Eq. (3) then gives



» charge — dién tich; (fo) charge - tich dién (positively charged- tich dién duong)
» kinetic energy - ddng nang

+ potential - thé nang (nghia trong bai)

« energy is all potential (kinetic) — nang lugng toan 1a thé nang (déng nang)

« relative to a reference at infinity - déi véi méc tinh & vé cling

« conservation of energy - (dinh luat) bao toan nang lugng

« conservation of linear momentum - (dinh luat) bao toan déng luong

« linear momentum (s.nh: momenta) - déng lugng (ddi khi viét tat 12 momentum)
* Kkinetics - déng hoc

» dynamics - déng luc hoc

« configuration — cau hinh

* net electric force - luc dién t6ng hop

» rest - (trang thai) dig yén

« displacement - do dich chuyén

* origin — goc

 increment of time - dd tang thai gian (khoang thdi gian)

« this means that - diéu d6 c6 nghia Ia

« the key point to notice is that - diém quan trong (diém then chét) can luu y Ia...
« center of mass - khéi tdm

* substituting... into... - thay (cai gi) vao (cai gi)

PAP AN CAU HOI TRAC NGHIEM
TRUNG HOC CO SO

TNCS1/9: Dap an D. Anh o trudc guong phang co kich thudc bang vat, anh o trudc guong
cau 16i co kich thudc nhd hon vat.

TNCS2/9: Dap an D. Cung la anh 3o, vi vat dat gan trude guong cau. Anh do trude guong cu
16i co kich thudc nhd hon vat va & gan guong hon so véi vat. Anh 4o trude guong cau 16m co
kich thudc 6n hon vat va & xa guong hon so véi vat.

TNCS3/9: Bap an C.

TNCS4/9: A: Bung. Chum séng t6i la chum song song.

B: Duing. Chum sang t6i 1a chum hoi tu, c6 hudng héi tu tai diém F ndm & gitra tam va dinh
guong cau loi.

C: Dng. Chum sang t6i la chum phan ky xuat phat tir nguén sang diém S nam gitta tam va
dinh guong cau.

D: Sai.

TNCS5/9: Bap an B.

Céac ban c6 16 giai dung: Binh Van Tuén 11A2, THPT Chuyén Lé Quy Don, Tp. Da Nang; Nguyén Viét
Thanh 6B, THCS Nguyén Van Cur, Buon Ma Thudt, Dac Lac; Hoang Van Tung, Hoang Van Tién,
Nguyén Minh Hoa 7C, THCS Bong Tién, Khoai Chau, Hung Yén; Nguyén Van Thong 11E, THPT Lé
Hong Phong, Hung Nguyén, Nghé An.

TRUNG HOC PHO THONG

TN1/9. Bép an C.



_| df
d - f

Goi y: Tir cong thirc clia guong % = % +% ,suy ra |d]

TN2/9. Bap an C.

Goi y: Goc t6i 6 mat bén thir hai bang goc chiét quang cla lang
kinh trc bang 60°, 16n hon goc gidi han phén xa toan phan
(bang acrsin(%) = 42° . Tir d6 dé dang thay rang goc léch clia
tia 16 so vdi tia t6i bang 60°.

TN3/9. Dép an B.

Goi y: Ap dinh luat b3o toan nang ludng, d& dang thay van téc
cac vat khi cham dat v =,/ 2gh khong phu thuoc gi vao khéi lugng clia vét.

TN4/9. Dap an C.
Goi y: Dua vao biéu thirc clia dong ning va dong luong dé dang tim dugc cau tré 16i dung.

TNS5/9. Bép an D.

Céc ban ¢ [0i gidi ding c& 5 cau: Durong Trung Hiéu, Pham Thé Manh, Nguyén Hitu Bure 11B, THPT
NK Ng6 ST Lién, Bac Giang; Pham Anh Tu, Lé Xuan Doan, Hoang Burc Tuong, Nguyén Ha Béo Vén,
Pham Thanh D6, Nguyén Van Tué 11 Ly, Tran Van Hoa, Vi Thy Tric Quynh 12 Ly, THPT Chuyén Bac
Ninh; Tran Thuy Diém, Ly K27, Dai hoc Can Tha; Lé Cao Hung, Binh Van Tuédn 11A2, THPT Chuyén
Lé Quy Don, Ba Nang; Nguyén Burc Thién 10D1, THPT Chu Van An, Nguyén Quang Huy, K18B Khéi
Chuyén Ly, DHQG Ha Néi; Lé Hai Durc Ly K8, Tran Van Hai, Pham Ba Vinh, Virong Quang Hung 11Ly,
THPT Chuyén Ha Tinh; Hoang Nguyén Anh Tuén, Lé Quéc Khanh 11 Ly, Huynh Hoai Nguyén 11Toan,
PTNK, DHQG, t.p. H6 Chi Minh; Vi Hoang Tung 12 Ly, Pham Qudc Viét, Nguyén Tuén Anh, Nguyén
Manh Tuén 11Ly, THPT Chuyén Hung Yén; Mai Tan Thudng A5K32, Nguyén Manh Thanh, Nguyén
Van Hoa A3K31, THPT Chuyén Phan Boi Chau, Nghé An; Nguyén Tan Duy 11Ly, THPT Lé Khiét,
Quang Ngai; Pham Th Thu Trang 11Ly, THPT Luong Van Tuy, Vi Thi Ngoc Anh 12A3, THPT Yén
Khanh A, Ninh Binh; Phan Ngoc Anh Ly K14, Lé Th; C4m Tu Ly K15,THPT Chuyén Thai Nguyén; Bui
Ngoc Giang, Tran Van Phu, Nguyén Ngoc Hung 10A3, Nguyén Van Linh, Boan Anh Quén, Nguyén
Trung Tudn, 11A3, Nguyén Thi Phurong Dung 12A3, THPT Chuyén Vinh Phuc; Trdn Quang Khai 1Ly,
THPT Chuyén Nguyén T4t Thanh, Yén Bai.

Céac ban c6 Ioi gidi dung 4 céu: Nguyén Ha Anh, Hoang Thanh Ha, Ng6 Thi Thu Hang 11 Ly, THPT
Chuyén Ha Tinh; Vi Quang Huy, xom 4, Hanh Thién, Xuan Hong, Xuan Trudng, Nam Binh; Nguyén
Van Théng 11E, THPT Lé Hong Phong, Hung Nguyén, Nghé An; Tran Dai Duong 10F, THPT Chuyén
Lam Son, Thanh Hoa; Nguyén Van Phuong 11B3, THPT Chuyén, Tuyén Quang; Tran Van Ba 11A2,
THPT Chuyén Vinh Phuc.



