CAU HOI TRAC NGHIEM

TRUNG HOC €O SO
(Lop 6, chuong trinh mor)
TNCS1/4. Chiéu dai cudn sach vat ly 6 khoang 25 cm. Thudc nao sau day co thé do chiéu dai cudn sach do
chinh xac hon?
A. Thudc c6 GHD 20 cm va DCNN 1mm
B. Thudc c6 GHD 25 cm va BPCNN 2mm
C. Thudc c6 GHD 30 cm va DCNN 2mm
D. Thuéc c6 GHD 1m va BCNN 0,5mm
TNCS2/4. Dung binh chia do dé do thé tich clia vién phan. Thé tich nudc trung binh trudc va sau khi tha
vién phan vao binh la 22 cm® va 30 cm?® thé tich vién phan la:
A. 30 cm?
B. 53cm?
C. 8cm’
D. Ca ba két qua trén déu sai.
Chon cau tra lgi ding.
TNCS3/4. Mot hinh hop c6 cac canh [a 5 cm, 10 cm va 2 dm. Thé tich cda hinh hop do la:
A. 100 cm®
B. 100 dm’
C. 1000 cm?
D. 1lit.
Chon két qua dting.
TNCS4/4. Mot can Robécvan co don can hai bi léch vé dia can phai ca khi khong can vat. Néu dat vat 6 dia
can bén tréi roi can vat thi két qua can sé nhu thé nao?
A. Nhd hon khéi luong thuc clia vat
B. Bang khéi lugng thuc clia vat
C. Lén hon kh6i lugng thue cla vat
D. Két qua khong co dinh vi can sai
Chon cau tra I6i dung.
TNCS5/4. Trén bi goi keo ghi “khdi luong tinh 500 g”. S6 ghi d6 la:
A. Thé tich clia keo trong tuii
B. Surc nang cla keo trong tui
C. Lugng chét tao thanh tui keo
D. Luong keo chira trong tdi
Chon két qua dung.

TRUNG HOC PHO THONG

TN1/4. Mot dia kim loai dong chat mat do déu, hinh vanh khan ¢ ban kinh trong va ban kinh ngoai tuang
ing la R, va R,. Pia dugc dat trong tir trudng déu, cam Umg tr B, c6 hudng vudng goc mat dia. Dia quay
tron déu véi van téc goc w quanh truc clia dia. Hiéu dién thé gita mép ngoai va mép trong clia dia bang:
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TN2/4. Cho co hoc hinh bén. Bo qua khéi luong cac rong roc. Néu bé mat clia ban rat nhan thi gia tdc clia
vat m, sé la:
A) m,g/(4m.+m,) B) 2m,g/(4m;+m,)
C) m,g/(2m,+m,) D) 2m,g/(m,+m,)

TN3/4. Hai qué ciu dan nhd, khéi lugng mbi qua m, treo trén hai sgi day méanh c6 do dai L bang nhau, tich
dién tich q nhu nhau. Gia sir d6 16n dién tich g nhd, khi do khoang cach gitta cac qua cau la:
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TN4/4. Mot hat nhd roi tu do tir d6 cao h. Cung ldc d6 mét hat thir hai, & cung do cao nhu hat thar nhat
nhung cach mét doan d dugc ban ra theo phuong ngang véi vén téc u. Ca hai hat cham va cham nhau khi
vira t6i mat dat. Quan hé gitra h, d va u la:

A) d? = (u*h)/(29) B) d’= (2u*h)/g

C)d=h D) gd’ = u*h.

& day g la gia toc roi tu do.

TN5/4. Mot song lan truyén theo chiéu duong ca truc x. Li d6 clia song & thoi diémt =0 duoc xac dinh béi

biéu thirc y = , con 0 thai diem t = 2 s dugc xac dinh boi y = , 0 day x va y dugc tinh
' ) e dnh BBy = 11 ety Oy X ey
theo mét. V4 téc clia song tinh theo m/s sé bang:
A) 05 B) 1

C) 4 D)5
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CS1/4. Mot cand xuat phat tur bén séng A ¢ van téc déi vai nudc 1a 12km/h dudi theo mot
xa lan ¢6 van téc ddi vai bd 1a 10km/h xuat phat trude 2h tir bén song B trén cung mot dong
song. Cand va xa lan déu chay xudi dong theo huéng AB. Khi chay ngang qua B, cané thay



d6i van t6c dé co van téc d6i vai b tang 1én gap doi va sau d6 3h da dudi kip xa lan. Biét
AB = 60km. Hay xac dinh van toc clia dong nudc.

Thé Binh (Vinh Phic)
CS2/4. Trong mot binh cach nhiét dung mot hdn hop nude va nude da & 0°C. Ngudi ta
cung cap cho hén hgp mot nhiét luong da dé gitr cho nhiét do clia nudc khong déi va nudc
da tan hét. Thi nghiém cho thdy thé tich clia hén hap gidm di 3cm®. Biét khéi lugng riéng
cla nudc & 0°Cla D, = 099g/cm?, clia nudc da & 0°Cla D, = 092g/cm?® va nhiét nong
chdy clia nudc da 1a A =334J/kg. B qua su hap thu nhiét clia binh va su trao déi nhiét
vGi moi truong.

a) Tinh khGi luong clia nude da da tan thanh nudc va nhiét luong da cung cap.

b) Sau d6 ngudi ta d8 thém vao binh mét lugng nudc & nhiét do t, (t, <4°C) va ngimng
cung cdp nhiét cho binh. So sanh thé tich nudc trong binh trudc va sau khi ¢ can
bang nhiét. Gia thiét rang méi khi nhiét do tang 1do (trong khodng tir 0°C dén 4°C)
thi thé tich nudc gidm di a% so vdi thé tich clia nd & 0°C .

CS3/4. Cho mach dién nhu hinh vé. Hiéu dién thé hai dau doan mach 1a U khong d6i. Cho
R=R,=R,=R,=Rvar =r,=r,=r, =r.

a) Cho cudng do dong dién qua R la 0,5A, qua R,la 0,3A, hiéu dién thé hai dau r,la
4V. Tinh t6ng hiéu dién thé cla tat ca cac diéntrd r,, r,, r,, r,.

b) Cho mach dién nhu trén, nhung cho R = /2 va thay r, bang mét dién trd X nao do.
Hay tinh X theo r d& thod man cac hé thirc sau gitta cac hiéu dién thé & hai dau cac
dientrd R: U, =kU, =k*U, =k°U v6ik 1a mot hdng s6 nao do. Tinh k.
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CS4/4. Mot thau kinh hoi tu mdng ¢ dang hinh tron dudng kinh AB = 12cm. Thau kinh c6
tiéu diém F & cach quang tam O mét khoang bang 12cm. Mot ngudn sang diém S nam trén
phuong AB va cach B 3cm. MN 1a man chén sang (xem hinh vé).
a) Nguoi ta muén thu dugc mot chim sang song song Véi truc chinh bang cach dung
thém mot guong phang. Hai phai dat guong nay & dau va dat nhu thé nao?
b) Gilt nguyén vi tri clla guong, man chan va nguén sang, dich chuyén thau kinh doc
theo phuang AB xudng phia dudi 3cm. Hay mo ta hién tuong xay ra va gidi thich.
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TRUNG HOC PHO THONG

TH1/4. Cho co hé gom hai vat khi lugng la M va M/2 ¢ gan hai rong rong khéi lugng khong
dang ké. Hai vat lien két véi nhau qua soi day manh khong gian vat qua hai rong roc. Biét
rang hé chuyén dong khong ma sat trén mat ban ndm ngang duéi tac dung ca luc F, (xem
hinh v&) va coi cac doan day khong tiép xdc véi rong roc déu nam ngang. Tinh gia téc cla
dau day dat luc F,.

TH2/4. Mot qua cau nhd ndi véi mot soi day manh co thé chuyén dong khong ma sat trén
mat phang nam ngang. Soi day dugc quan quanh mét hinh tru thdng dimg ban kinh .
Truyén cho qua cau van téc v, theo phuong tiép tuyén vai dudng tron cham cham ban kinh
R nhu hinh v&.Tay cdm d4u tu do cla day va kéo sao cho qua cau ludn chuyén dong trén
dudng tron trén. Xac dinh su phu thudc van toc clia qué cau theo thdi gian. Bo qua ma séat
gitra day va hinh tru.

Nguyén Xuén Quang

TH3/4. Mt pittong nang co dién tich S khi tha xudng tu do dy khi tir mot binh hinh tru thé
tich VV qua mét 16 nhd & day vao mét binh c6 cung thé tich. Cac thong s6 ban dau clia khong
khi trong ca hai binh déu nhur nhau va déu béng cac gia tri & diéu kién tiéu chuan. Hoi
pittdng c6 khdi luong cuc tiéu bang bao nhigu dé nd co thé day hét khi ra khdi binh thir nhat.



Nhét Minh (Ha Noi)
TH4/4. Tai ba dinh clia mét tir dién déu canh a gitr ba qua cau nhd giéng nhau c6 khoi
lurong va dién tich tuong tng la M va Q. Tai dinh th(r tu gitr mot qua cau khac dién tich q,
khéi luong m (m << M, Q = 2q).T4t ca cac qua cau duac tha dong thoi.
1) Tinh d6 16n van t6c cac qua cau sau khi ching da bay rat xa nhau.
2) Sau khi da bay ra xa nhau, cac qua ciu nay chuyén dong theo phuang hop véi mat
phang ttr dién chira ba qua cau M mét goc bao nhiéu.
B6 qua tac dung cla trong Iuc.
Nguyén Dt Long (Ha Noi) st
TH5/4. Ngudi ta cat tr mot qua cau lam bang thdy tinh hitu co ban kinh 10cm 14y hai chom
ciu, d& nhan dugc hai thau kinh phang 16i véi dudng kinh 1a 1cm va 2cm. Céac thau kinh
dugc dan véi nhau nhu hinh vé. Trén truc chinh va cach hé thau kinh 1m dat mét ngudn
sang diém va & phia bén kia clia hé dat mot man. Hoi phai dat man nhu thé nao dé kich
thude vét sang trén man 1a nhd nhat? Va kich thude &y bang bao nhiéu?
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LAM QUEN VOI VAT LY HIEN Al

LTS. B4t dau tir sé nay Vat ly &Tudi tré sé lan luot dang mét sé chuong trich tir nhiing
cudbn sdch phdé bién khoa hoc ndi tiéng thé gidi do cdc nha vét ly xuét sdc truc tiép viét,
nham gidp ban doc thdy duoc nhiing y tuong sdu sdc va vé dep ndi tai cua vat ly hoc.
Trong s6 nay va cdc so tiép theo VL&TT sé gidi thiéu vdi ban doc mét sé bai giang trong
cubn “Pdc tinh cdc dinh luat vat ly” cua Richard Feynman, mét trong nhiing nha vat ly vi
dai nhat cua thé ky XX, giai thuong Nobel vé vét Iy 1965, qua ban dich cia Hoang Quy va
Pham Quy Tu, NXB Gido duc, 2001 (TS cd bién tap va rtt gon lai). Co thé mét sé ban da
timg doc qua cuén sdch nay, nhung déi vdi nhiing cuén sdch do cadc bg oc vi dai va déc
ddo nhu cua Feynman viét ra, méi lan doc ban sé lai phét hién ra nhiéu diéu thd vi mdi.

CAC DiNH LUAT BAO TOAN Vi DAI

Khi nghién citu vat ly, ching ta nhan thay rang c6 nhiéu dinh luat phirc tap va rat chinh xac
nhu dinh luat vé hap dan, vé dién, vé tir, vé tuong tac hat nhan, v.v... Song trong cac dinh
luat khac nhau, muén mau muén vé ay, co chira dung nhiing nguyén Iy nao do rat chung.
Thi du, d6 1a cac dinh luat bdo toan, la mot s6 tinh d6i xing, 1a dang téng quat clia cac
nguyén Iy co luong tlr, va la mot diéu nay nira: tat ca cac dinh luat déu biéu dién dudi dang



toan hoc, diéu ma c6 ngudi rat 14y lam tha vi va cd ngudi chang ua thich chut nao. Trong bai
giang nay, toi mudn néi vé cac dinh luat bao toan.

Nha vat ly hay dung nhitng danh tir thong thudng véi mot y nghia khac thudng. Dai véi ho,
n6i t6i mot dinh luat bdo toan co nghia 1a c6 mot s6 nao d6 luén ludn khong déi, du anh dém
no lic nay hay lic khac — sau mét thai gian ma trong tu nhién da c6 nhiéu thay déi. Chang
han nhu dinh luat bdo toan ndng Iuong. C6 mot dai lugng ma anh cé thé tinh dugc theo
nhiéu qui tac xac dinh, nhung két qua bao gid ciing nhur nhau.

Citing dé thay rang nhing nguyén Iy nhu vay rat co ich. Gia sir rang vat ly — hay ding hon,
thé gidi tu nhién — la mot ban cd khdng 16 v6i hang triéu quan va ching ta ¢6 gang tim hiéu
qui luat di clia cac quan co do. Cac tién dng, ngdi phia sau ban cg, d§y cac quan cla minh
di rat nhanh khién ching ta kho theo déi dugc nudc di clia quan cd. Song du sao ching ta
cling ndm dugc mot vai qui luat nao do - d6 1a cac qui tic ma dé hiéu ching, khong nhat
thiét cir phai theo doi tig nudc ¢ mét. Chang han, gia st nhu trén ban cd, chi c6 mét con
tugng dang dig & mot 6 trang. N6 chi di theo dudng chéo nén bao gid ciing ditng & 6 trang.
NéEu nhu ching ta ngoanh di mot Itic va sau do lai nhin vao ban c¢d ma cac tién ong dang
chai, thi con tuong c6 thé sé ding tai mot vi tri khac trén ban, song nd van dimg & mot 6
trng. Ban chét cla dinh luat bdo toan cling nhu vay. Ching ta c6 thé biét mot diéu gi do vé
cach chai cd, ma khong can phai nghién cliru nd mot cach qua chi tiét.

Su thuc trong tro chai ¢d, dinh luat do co thé khong co ich nhu thé cho ngudi choi. Néu
chiing ta ngodnh mat di kha lau thi trong thai gian do, con tuong co thé bi &n mat, con t6t
“trg thanh hoang hau” va tién 6ng quyét dinh bién n6 thanh con tugng, hon 1a con Hoang
h&u, nén con tuong by gio hoa ra lai dimg & 6 den. Pang tiéc 1a mot s dinh luat hién nay
clia vat ly cling khong that hoan chinh, song ngay nay ching ta biét vé ching nhu thé nao
thi toi sé trinh bay nhu thé ay.

T6i da noi rang chdng ta dung nhitng danh tir thong thudng lam cac thuét ngir khoa hoc, ma
& dau dé clia bai gidng co ghi chir “vi dai” - “Cac dinh luat bao toan vi dai”. D6 khong phai
la mot thudt nglr : t6i dua vao chi la dé cho dau dé kéu thém ma théi, va thuc ra c6 thé goi
tén bai giang mot cach don gian la “Cac dinh luat bao toan”. C6 mot vai dinh luat bao toan
chi la gan dang, song nhiéu luc lai 1a c6 ich va ta c6 thé goi chiing 14 nhitng dinh luat bao
toan “nhd bé” vay. Sau nay toi sé ndi téi mot hay hai dinh luat nhu thé. Nhung nhitng dinh
luat co ban sé trinh bay trong bai gidng nay, véi su hiéu biét hién nay cla khoa hoc la hoan
toan chinh xac.

T6i bat dau bang dinh luat bdo toan dién tich la dinh luat bao toan dé& hiéu hon ca. Du c6 gi
x4y ra chang nita, thi tdng dién tich trong v tru sé khong ddi. Néu ta danh mat mét dién tich
tai mot noi thi ta sé tim thay n6 & mot noi khac. Chi co dién tich toan phan la bo toan.
Faraday da chirng minh diéu do bang thuc nghiém, ong da lam thi nghiém véi mot qua cau



kim loai rat to, mat ngoai néi vai mot dién k& rat nhay dé co thé theo dai bién thién cla dién
tich trén mat qua cau : dién k& nhay t6i mdc chi can mot dién tich rat bé cling du gay ra
nhitng do léch 16n. Bén trong qua cAu, Faraday da dat nhing thiét bi dién. Ong da san ra
dién tich bang cach cho da thi xat vao dtia thuy tinh va da tao ra nhitng may tinh dién khéng
6, lam cho bén trong qua cau giéng nhu mét phong thi nghiém trong mét b phim riing ron.
Song trong tat ca cac thi nghiém nhu vay, & mat ngoai qua ciu van khong thdy xuét hién
mét dién tich nao; khong thé nao tao thém dién tich dugc. Dda thuy tinh mc du nhiém dién
tich duong khi xat vao da thd, nhung da thi lai nhiém dién am diing bang nhu vay, nén dién
tich t6ng cong ludn ludn bang khong. Néu bén trong qué cau, mot dién tich nao do xuéat
hién, thi dién ké ndi vai mat ngoai sé phai chi ro diéu do. Nhu vay dién tich toan phan dugc
bao toan.

Piéu d6 co thé giai thich dé dang bang mét md hinh don gian, chang phai la toan hoc gi. Gia
st vii tru dugc cau tao bang hai loai hat, électron va proton - da co thdi ki, ngudi ta hinh
dung Vi tru don gidn nhu vay — va gia st rang électron mang dién tich am, con préton mang
dién tich duong, thi ta c6 thé tach hai loai hat &y ra. Chiing ta c6 thé [&y mot mau clia mot
chat nao do va rut bt mot phan électron hay thém vao. Nhung néu cac électron déu nguyén
ven, khong bién mat va cling khong phan ra (diéu nay 1a mot gia thuyét rat don gian, chang
lién quan gi dén toan hoc cd) thi hiéu gitta téng s proton va tong s6 électron ro rang khong
thé thay ddi dugc. Hon nira, trong m6 hinh don gidn clia chung ta, s6 luong méi loai déu
khong thay d6i. Ta hay quay vé vai cac dién tich. Phan dong gop clia cac proton vao dién
tich toan phan 1a duong, con cla céc électrdn la am, cho nén néu cac hat dé khong tu sinh
ra, va cting khong tu bién mat mét minh thi dién tich toan phan sé dugc bao toan.

Mb hinh Iy thuyét trén rat gidn don, va dan dan thdi gian da cho thay khong thé xem électron
va proton la khong déi va bat bién. Chang han, hat goi 1a notron co thé phan ra thanh proton
va électron cong thém mot hat gi khac ma ta sé néi t6i sau. Su that, natron la trung hoa vé
dién. Vi vy du rang proton va électron khong phai la khong thay d6i véi y nghia a ching co
thé sinh ra tir notron nhung dién tich van duoc bdo toan. Trudc Itc notrén phan ra, dién tich
bang khong va sau khi phan ra, mot dién tich 1a duong va mot la &m, nén tong van bang
khong.

M6t thi du tuong tu khac la truong hgp mét hat dién tich duong nhung khac préton. N6 goi la
pozitron va nhu 1a &nh qua guong cla électrén. V& moi phuang dién no hoan toan gidng
électron chi khac mot diéu 1a no tich dién duang va diéu quan trong hon nita, n6 la phan hat
clia électrén, bai vi pozitron va électron gap nhau sé huy lan nhau va bign thanh anh sang.
Vi vay, ban than électron ciing khong ton tai vinh vién. Electron véi pozitron cho anh sang.
D6 1a mot thir anh sang khong nhin thdy bang mat duoc: tia gamma; nhung anh sang nhin
thay dugc va tia gamma chi la mot, d6i véi nha vat Iy ching chi khac nhau & budc song ma
thoi. Nhu vay, hat va phan hat clia n6 c6 thé huy 1an nhau. anh sang khong mang dién tich,



cho nén khi huj da méat dong thai mot dién tich duong va mét dién tich am, téng dién tich
van nhu trudc. Nhu vay , ly thuyét bao toan dién tich trd nén phitc tap hon mét chat, song nd
khong lién quan gi may vai toan hoc. Chuing ta chi lam don gidn mot viéc : cong s proton
VGi 6 pozitron rdi trir di sG électron, va ngoai ra phai chd Y t6i cac hat khac, chang han nhu
phan - protdén mang dién am va mézon 7~ mang dién duang, bGi méi hat co ban déu mang
dién (co thé 1a bang khong). Chang ta chi can tim t6ng s6 tat ¢ cac dién tich vé sau du co
phan (ng nao xay ra chang nifa téng s6 van khong déi.

D6 la mot mat cla dinh luat béo toan dién tich. Bay gid ndy ra mot cau hdi ly thu. Chi can
phat biéu rang dién tich bao toan moét cach don gidn nhu vay, hay can phai n6i gi thém nira?
Vi nhu dién tich 1a mot hat vat chat chuyén dong va vi thé nd bo toan thi tinh chat béo toan
duoc thé hién cu thé hon nhiéu. Co thé tudng tuong duoc hai cach bédo toan dién tich bén
trong mot cai hop. Cach thir nhat - dién tich di chuyén bén trong hop tir vi tri nay t6i vi tri
khac. Cach thu hai - dién tich bién méat tai mot noi va xuét hién tirc thai tai nai khac; diéu do
xay ra déng thai va tong dién tich van gir nguyén nhu cii. Cach béo toan tha hai khac cach
th(r nhéat & chd 1a mudn dién tich bién mat & mot noi va xuat hién & noi khac, phai co cai gi
d6 dich chuyén trong khoang khong gian nam giira. So véi diéu chi khang dinh don gian
rang dién tich toan phan khong déi thi dang béo toan thar nhat goi la bdo toan dinh x clia
dién tich mang mot y nghfa sau sac hon nhiéu. Ta thay rd la ching ta da lam cho dinh luat
chinh xac thém ra — néu that su dién tich duoc bao toan dinh x(r. Ma su that 1a nhu thé. Nhu
vay toi da c§ gang tirng budc chimg minh kha nang clia suy nghi 16gic da cho phép ta lién
hé mot y nay véi mot y khac. Va bay gid toi mudn chiing ta cung nhau theo doi nhitng lap
ludn clia Einstein da dan t6i két luan la : néu mét dai luong nao do duoc bao toan (trong
trudng hop ching ta, dai luong do 1a dién tich) thi nd bao toan dinh xur. Lap luan &y dua trén
ca s sau day : néu hai ngudi ngdi trong hai con tau Va tru di luét qua bén nhau, thi van dé
ai chuyén dong, ai ding yén khong thé giai quyét dugc bang thuc nghiém. D6 1a nguyén ly
trong d6i : chuyén dong déu theo dudng thang chi 1a tuong ddi. Bi véi ca hai ngudi quan
sat, bat ki mot hién tuong vat Iy nao ciing s& nhan thay nhur nhau va sé khong cho phép chi
ra dugc ai ditng yén, ai chuyén dong.
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Gia s(r ta co hai con tau Vi tru A va B (xem hinh v&). Téi hay cir cho rang con tau B dimng
yén con con tau A chuyén dong ludt qua B di. Va chd y rang do chi la quan niém cla t6i ma
thoi. Con anh, anh c6 thé dung trén quan diém khac, mac du anh ciing nhin thdy cac hién
tugng do6 cta Tu nhién. Bay gio hay gia slr bén trong con tau c6 moét ngudi, nguon 4y muon
biét su bién ddi dién tich & dau con tau co xay ra déng thai vai xuat hién dién tich & dudi con
tau khong. Mudh chac chan vé tinh dong thai clia hai su kién 4y, ngudi quan sat khong thé
ngdi & dau con tau, vi nhu vay anh ta sé thay su kién nay xay ra trudc su kién kia, bdi I& anh
sang tur phia duoi tau sé khong t6i ngay mat anh ta dugc. Vi vy, anh ta phai ngdi ding
chinh gitra con tau. Mot ngudi khac cling muén quan sat nhitng diéu nhu vay trong con tau
clia minh. Tia chdp loé sang, & diém x xuat hién dién tich va cung thoi diém do & diém v tai
dau kia con tau, dién tich bién mat. Chi y 1a diéu do xay ra dong thdi va hoan toan pht hop
véi nhitng quan niém cla chdng ta vé su bao toan dién tich. Néu chiing ta mét électron tai
mdt noi thi tim th&y nd & mét noi khac, nhung gitra hai nai khong co gi dich chuyén ca. Gia
st sy xuat hién va bién mét dién tich co kém theo mét chdp sang ma ta co thé 18y lam tin
hiéu. Ngudi quan sat B ndi rang hai su kién xay ra déng thdi, bdi vi anh ta ngdi chinh gitta
con tau, va tia sang tir tia chdp & nai dién tich xuat hién x va anh sang tir tia chdp & noi dién
tich bién mét y, dén mat nguai d6 cung moét ltc. Ngudi quan séat B bao : “Phai ! hai su kién
xay ra dong thdi”. Nhung ngudi ngdi trong con tau kia sé nhin thay su viéc x4y ra nhu thé
nao? Anh ta sé bdo “Khong, anh ban il anh nham rdi. R6 rang mat t6i thay & x dién tich
xuat hién sém hon la dién tich bién mat & y”. Sé di nhu vay, vi A chuyén dong theo chiéu t6i
X va anh sang tur x phai di qua mot quang dudng ngan hon la tir y, nén né dén sém hon. A
c6 thé khang dinh : “Khong ! thoat tién dién tich xuat hién & x, va sau do no bién mat G y.
Diéu do6 co nghia la trong khodng thai gian gitra ldc dién tich & x xuét hién va dién tich &y
bién mat, co thém dién tich. Trong khoang thai gian &y khong co su bao toan nao ca. Diéu
nay mau thuan véi dinh luat’. Nguai thir nhat phan tng lai : “Nhung vi anh chuyén dong co
ma ”. Ngudi th(r hai dap lai: “Lam sao anh biét dugc nhu vay ? T6i nhin ro rang la chinh anh
mdi chuyén dong !".v.v... Néu nhu bang thuc nghiém khong thé xac dinh dugc ching ta
chuyén dong hay ding yén, vi cac dinh luat vat Iy khong phu thudc diéu do, thi tinh khong
dinh xtr cla dinh luat bao toan sé phai suy ra n6 chi ding véi nhitng ai dimg yén mot cho,
vGi nghta tuyét doi clia chir ding yén. Song theo nguyén ly tuong di Einstein, mét trang thai
nhu vay khong thé c6 dugc va do do dinh luat bao toan dién tich khong thé 1a khong dinh xu.
Tinh dinh x(t cda su bdo toan dién tich phu hop vdi thuyét tuong d6i, va co thé néi nhu vay
ddi vai tat ca cac dinh luat bao toan.

Pién tich con co6 mot dac tinh rat Iy tha va ki la ma dén nay van chua giai thich dugc. Tinh
chat nay chang co lién hé gi tai dinh luat bao toan ca. Pién tich bao gids cling bién thién ting
lugng xac dinh mét. Néu ta co6 mot hat tich dién thi dién tich cla no chi ¢ thé bang mot s6
nguyén 1an mot luong xac dinh [y 1am don vi. N6 bién thién tirng luong tir mot nén rat tién
loi, nhd N6 ma chiing ta dé dang Iinh hoi dugc ly thuyét vé tinh bao toan. Bay 1a mudn noi téi
cac thir ma ta co thé dém dugc va chang dich chuyén tir noi nay t6i noi khac. Va cudi cung,



mot tinh chét rat quan trong nira clia dién tich: n6 la r]guc“in clia truong dién va tur. Vi vay
trong thuc tién xac dinh s tri clia dién tich toan phan bang phuong phap dién la diéu khong
lay gi lam phurc tap. Dién tich - do la s6 do tuong tac cla vat véi dién truang, tuc 1a dién
truong lién hé mét thiét voi dién tich. Nhu vay dai luong bo toan &y co hai tinh chat khong
lién hé truc tigp vdi tinh bao toan, nhung khong vi thé ma kém Iy thi. Thar nhat 1a dién tich
bién thién tirng luong tir mot va thir hai né 1a nguén cla trudng.

(con nita)
GIAI BE KI TRUGC
TRUNG HOC CO SO

CS1/1. Vo ltic 6h sang c6 hai xe cung khdi hanh. Xe 1 chay tur A véi van téc khéng d6i v, =
7m/s va chay lién tuc nhiéu vong trén chu vi hinh chita nhat ABCD. Xe 2 chay ttr D véi van
téc khéng déi v, = 8m/s va chay lién tuc nhiéu vong trén chu vi hinh tam gidc DAC (Hinh 1).
Bit AD = 3km, AB = 4km va khi g&p nhau cac xe c6 thé vurat qua nhau.

a) Othoi diém nao xe 2 chay dugc s6 vong nhiéu hon xe 1 1a mét vong?

b) Tim khoang cach ngan nhét giita hai xe trong 6 phut dau tién.

¢) Tim thoi diém ma xe 1 dén C va xe 2 dén D cung mét ltic?
Biét rang céc xe chay dén 9h30 thi nghf.

Gidl:

a) Chiéu dai AC =+ AB? + BC? =5000m

Thai gian chay mét vong clia xe 1: T, = (ABCDA)/v, = 20005
Thdi gian chay mét vong clia xe 2: T, = (ACDA)/v, =1500s
Lap phuang trinh: t/T, -t/T, =1 — t=1h 40 ph.

Thai diém do la: t, = 7h 40 ph.

b) Trong 6 phut dau, xe 1 di dugc 7.360 < AB va xe 2 di dugc 8.360 < DA. Trong thdi gian
trén xe mét dang chay trén AB va xe 2 dang chay trén DA.
Gia si tai thoi diémtxe 1 N vaxe 2 3 M.

Ki hiéu AD = ava MN = L thi:

L2 = AM? + AN?

L? = (@ = vot)? + (vyt)?

2 2
av. av
2 2 2 2 2 2
=M +vo) |t | Tl ez | |2
Vl +V2 Vl +V2

Nhén xé: % dat cyc tiéu khi

z’:lV2 _
[‘—JO
1 2

Khi d6



L., =av, [V +Vv> =1976m)

A

kZ
ol

¢) Thai gian xe 1 t6i C 1an dau 1a 7000/7 = 1000 s
lan thit n 1a t =1000+ nT, =1000+ 200

Thai gian xe 2 t6i D lan thir m 14

t =mT, =1500m

Pé xe 116i C va xe 2 t6i D cung mot luc thi:

1000 + 2000 n = 1500 m
—-3m=2+4n—->m=(2+4n)3

Vi xe chi chay dén 9"30 phut nén co diéu kién
1000 + 2000 n < 3"30 phat = 12600 s

Suy ran <5,8vam,nlanguyén duong.

n 1 2 3 4 5

m 2 (loai)  (loai) 6 (loai)
t(s) 3000 9000

Thoi diém | 6"50 phut 8"30phuit

Vay c6 2 thoi diém dé xe 1 t6i C va xe 2 t6i D cing mot ldc 1a 6h 50 ph va 8h 30 ph.

Céc ban ¢6 10i gidi dung: Vi Huy Hoang 16p 10 chuyén Ly truong THPT Lé Hong Phong, Nam Dinh; Nguyén Quyét
Théng I6p 11 Ly truang chuyén Hung Vuong, Pha Tho.

CS2/1. Dung mét bép dién c6 cong sudt 1kW d& dun mot luong nuée ¢6 nhiét dé ban dau la
20°C thi sau 5 phut nhiét do clia nurée dat 45°C. Tiép theo do mét dién 2 phut nén nhiét do
clia nurde ha xudng chi con 40°C. Sau do bép lai tiép tuc duoc cép dién nhur trurde cho toi khi
nurée séi va bay hai. Tim thai gian can thiét tir khi bat dau dun cho t6i khi nude séi va bay
hoi mét 5% Iurgng nurde ban dau. Biét nhiét dung riéng cta nude ¢ = 4200J/(kg.d6) va nhiét
hoa hai clia nurde L = 2,3.10°J/kg.

Gidi:



Goi khéi lugng clia nude phai dun la m, nhiét luong do nudc tod ra trong 1 giay 1a g. Khi mat
dién nudc chi tod nhiét, ta c6 phuong trinh:
q[2[60=mC (45-40)
- qg=mc/24 (1)
Goi thai gian tur sau khi mat dién dén khi nudc soi la t, thi:
P, =100Q, = mC(100- 40) + qt,
)
(1000+q)
Goi thai gian tir khi nuée soi dén khi boc hai la 5% Iuong nude la t, thi

100G, = 1—gcmEL +qt,
smL

~ 2710011000+ q) G)

Ta tim m tir diéu kién dun nudc & giai doan 5 phut dau:

100005160 = mC (45— 20) + q[5[60.

Thay q tur (1) vao phuong trinh nay ta duoc m = 1,90 kg

Thay gia tri cia m vao (1) ta dugc q = 333,30 J/s

Thay gia tri cla q va m vao (2) va (3) ta dugc t,= 360 s, t, = 164 s.
Vay thoi gian can thiét dé dun nudc tur khi bat dau dén hoa hoi 5% la
t = 7060+ 360+164=944(s)

=15 phut 44 giay.

Céc ban co loi gidi ding: Vi Huy Hoang 16p 10 chuyén Ly trudng THPT Lé Hong Phong, Nam Binh; Nguyén Quyét
Théng 6p 11 Ly truang THPT Hung Vuong, Pha Tho; Luu Tién Quyét 16p 9C, Nguyén Van Tuén 16p 9E trudng
THCS Yén Lac, Vinh Phuc.

CS3/1. C6 hai vong day déan giéng nhau vai céc duong kinh CE va DF dugc lam tir dy dén
déng chat, tiét dién déu, c6 dién tr& suét dang ké va duoc dat thang dimng trén mot tam kim
loai MN dén dién rét tét (Hinh 2). NGi A va B véi hai cuc cta mét nguén dién c6 hiéu dién
thé khéng doi bang 6V. HOi néu méc moét von ké co dién tré rét I6n giita C va D thi von ké
chi bao nhiéu?

Giar:

Vi tdm kim loai dan dién t6t nén dién trd doan EF khong dang ké, nén co thé chap E vdi F
(Hinh 1).

Do mach c6 tinh d6i xitng véi truc AB nén c6 thé tach mach tai E va F mach dién sau khi
tach dugc vé lai nhu hinh 2.

m ¢ . b
C X 'BD A B

Hinh 1 Hinh 2




Goi ban kinh vong tron 1a r va dién trd mot don vi d6 dai la o thi:
Raceps = (T +71 +1)p =2+ mrp
Cudng do dong dién chay trong mach AC:
- U s
2+mrp

R 7l
Vay Ue, =1 Ry, =U EI2+_ = 367(V)
V4
Von ké chi 3,67 V.
Céc ban ¢6 10i gidi dung: Vi Huy Hoang 16p 10 chuyén Ly trudng THPT Lé Hong Phong, Nam Dinh; Nguyén Quyét

Théng 6p 11 Ly truang chuyén Hung Vuong, Pha Tho; Dinh Xuan Khué 16p 10 Ly trudng THPT Luong Van Tuy,
Ninh Binh.

CS4/1. Cho mét guong phazng~G ndm ngang va mot man M dt thang ding. Trén guong
phang dat mét khoi tru bang gb c6 ban kinh R, chiéu dai L. Truc clia khéi tru song song véi
man M (Hinh 3). Biét anh sang Mat Troi chiéu theo phurong vuéng goc vai truc khdi try va
hop vai mat phang nam ngang mét géc 60°.
a) Hay xéac dinh hinh dang va kich thuée bong toi trén man do khdi tru gy ra.
b) Cho khdi tru chuyén dong tinh tién trén mat gurong téi gan man véi vén toc v. Hoi
bdng ctia nd trén man chuyén déng vdi van toc bao nhiéu?

Gidl:
a) Bong toi EF trén tudng duoc tao ra nhu hinh vé.
Dé la hinh chir nhat c6 cac canh EF la . E
Tinh EF:
A CIK 1a tam giac déu: S

0OC=20D=2R—-CD=3R
Xét A IHK: CD la dudng trung binh nén HK = 2CD =
Bong t6i la hinh chir nhat co cac canh bang 6R va |.

b) Khi hinh tru di tir K dén M thi bong t6i trén tuang dich chuyén tir F t6i M véi van téc v ta
co:
KM =vIt



FM =v O
Xét AMKF = FM = KMtg60° = KM /3.
Turtrén suy ra: v =w/3.

Céac ban ¢ loi gidi dung: Vii Huy Hoang |6p 10 chuyén Ly truong THPT Lé Hong Phong, Nam Dinh; Nguyén Quyét
Théng, Luu Viét Lam 16p 1 1 Ly truong THPT Hung Vuong, Phu Tho; Dinh Xuan Khué 16p 10 Ly trudng THPT Luong
Van Tuy, Ninh Binh.Nguyén Van Tuén, Nguyén Céng Binh |6p 9E trudng THCS Yén Lac, Vinh Phic.

TRUNG HOC PHO THONG

TH1/1. M6t méy bay 1én thang véi gia téc 3m/s? va van toc ban dau bang khong tir mat dat.
Sau khoéng thai gian t, phi cong tat déng co. Thai diém cubi cung & mat dat con nghe théy
am thanh phét ra tir méy bay cach thoi diém ban ddu mot khoang thi gian t, = 30s. Hay xéc
dinh vén toc clia méy bay & thoi diém t&t dong co. Biét réng vén toc m thanh la 320my/s.

Giai:
Chon gdc thdi gian IGc may bay bat dau khdi hanh. Sau thai gian t,,may bay dat duoc do
cao:

hodll
2
Thai diém cudi cung & mat dat con nghe thay &m thanh phat ra tir may bay cach thoi dém
ban dau mot khoéng thai gian t, = 30s, suy ra:
_h_at}
BRIV
trong d6 v = 320m/s la van téc truyén am thanh trong khong khi. Giai phuong trinh trén theo

t,, ta duoc:

t, :g(—1+ 1+ 25\3:2 ) (loai nghiém am).

Vay van t6c may bay & thoi diém tat dong co bang:

2at,
Vv

= 320(-1+ 1+ 2330y _ gom/'s
320

Lai gidi trén la cta ban Lé Qudc Khanh, 16p 11 Ly,Huynh Hoai Nguyén 11 Toan Trudng PT Nang khiéu, DHQG,Tp
HCM. Céac ban sau ciing c6 Ioi gidi dung: Nguyén Céng Duding 10 Ly, Truong Hitu Trung 11 Ly, Nguyén Thanh Tuén

V =at, =v(-1+,/1+




12 A2 truong chuyén Bac Ninh; Nguyén Hitu Tuén Anh, Nguyén Duy Cudng 11A3 K31, Phan Thanh Hién, Thai
Doan Virong 10A3 K32 trudng chuyén Phan Boi Chau; Nguyén Thanh Céng 10G truong THPT Huynh Thic Khang,
Vinh, Nghé An, Trdn Qudc Trurong 10 Ly; Nguyén Anh Tuén 11 Ly PTNK - DHQG, Tp. HCM; Huynh Minh Hoang
12C trudng THPT Phan Dinh Phung ; Ng6é Thy Thu Hang 11 Ly chuyén Ha Tinh, Ha Tinh. Nguyén Van Son; Nguyén
Van Tudn 9E THCS Yeén Lac, Nguyén Tung Lam 11A3 chuyén Vinh Phuc, Vinh Phic; Bui Dinh Béo 12B1; Lé Huy
Hoang 11 Ly ; Nguyén Ngoc Thach 11 B chuyén Hung Vuong, Pha Tho; Pham Viét Durc 11A; Hoang Van Tué K18A,
Ngé Tuén Dat 10A khéi chuyén Ly DHQG, Ha Néi; Dinh Xuédn Khué 10 Ly THPT chuyén Luong Van Tuy, Ninh
Binh; Nguyén Hitu An 10 Ly truong chuyén Ha Long, Quang Ninh; Duong Trung Hiéu THPT NK Ngo ST Lién, Bac
Giang; Nguyén Manh Tuén 10 chuyén Ly, THPT Nguyén Trai, Hai Duong.

TH2/1. Hai vét cing khéi luong m ¢6 thé truot khéng ma sét trén mét thanh cimg nédm
ngang, dugc néi véi nhau bang mét soi ddy nhe, khdng gian, c6 chiéu dai la 2I. MGt vét khac
¢6 khéi lrgng 2m durge gén véo trung diém clia ddy. Ban dau, gitt cho ba vét & cung do cao
va soi ddy khoéng chung. Tha nhe hé, hay xac dinh vén téc cuc dai clia moi vét.

Giai:

Goi u la van t6c cla qua cau 2m va v 1a van toc cla hai qué cau m (hai qué cau m c6 van
téc nhur nhau & moi thdi diém) khi day hop véi phuong ngang mét goc a. Vi day luon céng
néntaco: vcosa =usina (1).

Mat khac, theo dinh luat bao toan nang lugng, ta co:

%Zmu2 + 2%mv2 =2mgl sina (2)
Suy ra:

vZ =2glsina —u®<2glsina<2g =v<,2g  (3)

Khi hai qué cau m s&p cham vao nhau thi @ =90°, tifc sina =1 va cosa =0. Suy ra khi hai
qua cau sap cham nhau thi u = 0 [theo (1)] vasina =1. Llc d6 bat dang thirc (3) tré thanh
dang thtrc. Vay van tdc cuc dai clia qua cau 2m bang:v,, = J2gl (khi a =90°).

TU (1) tacd v=utga (a #90°), thé vao (2) ta dugc: u?(tg?a +1) = 29l sina . Suy ra:
u® = 2gl cos’ asina = 2gl cos’ av1-cos a
Theo bat dang thic Cauchy, ta co:



u® = x/EgI\/(Z— 2cos’ a)cos’ a cos a

2-2coga+cofa+cofal _ 43

D4u bang xay ra khi 2-2cos a =cod a - coszazg = cosazg.

J6

Suy ra van t6c cuc dai clia hai qua cau m bang u__ :g J3gl khi cosa =3

Loi gidi trén la cta ban Nguyén Tung Lam, 16p 11A3, trudng THPT Chuyén Vinh phiic.

Céc ban ¢6 10i gidi dung: Thai Ba Son A3K30; Bach Hung Poan; Nguyén Hitu Tuén Anh A3K31, Lé Quang Duy 11A3
chuyén Phan Boi Chau, Vinh, Nghé An; Nguyén Ngoc Thach 11B; Lé Huy Hoang 11 Ly chuyén Hung Vuong, Phi
Tho; Hoang Nguyén Anh Tuén, Lé Quéc Khanh 11 Ly PTNK DHQG, Tp. HCM; Pham Viét Birc 11A khéi chuyén Ly
DHQG Ha Néi; Huynh Minh Hoang 12C THPT Phan Dinh Phung, Ngé Thi Thu Hang 11 Ly THPT chuyén Ha Tinh,
Ha Tinh; Duong Trung Hiéu 11B THPT Nang Khiéu Ngb ST Lién, Bac Giang.

TH3/1. M6t binh hinh tru rat cao, dién tich day la S = 20cm? duge dat thang dimg. Dudi mét
pitténg rét nhe la nurde ¢é khdi lugng m = 9g, & nhiét dé 20°C. Nude duge nung nong béi
mét nguoén cé cong suét N = 100W. Khéo séat sur phu thude clia toa do pittong theo thoi gian.
Tinh vén téc cuc dai cla pitténg, biét phia trén pittong la khong khi. Cho: nhiét dung riéng
cta nudc C = 4200J/kg.K; nhigt hoa hoi cla nudc r = 2,26.1 0° Jikg; 4p sudt khi quyén p, =
10°N/m?. Pittong va binh lam bang chét cach nhiét.

Giai:

Goi thdi gian dé nhiét do clia nudc tang tir 20°C dén 100°C la t,, ta co

{, = cm(lOI\(I)— 20) — 305

Trong thdi gian nay pitténg ding yén (v, = 0).

Khi nudc bat dau hoa hai thi pittdng ciing bat dau chuyén dong 1én trén. Gia sr trong tho
gian At c6 mot lugng nudc Am bay hoi chiém thé tich AV. Ta co:

:w , AV :@E
r H Py

véi u=18g/mol va T =373K.

Van toc pittdng trong giai doan nudc hoa hoi la:
_ AV _ NRT _

SAt  rSup,

Am

Thai gian nudc hoa hai hétla t, —t, = % ~ 203,

Khi nuéc da chuyén hét thanh hoi thi xem nhu khi ly tudng véi i = 6, suy ra
C,=C, +R=4R. Turdo ta co:



NAt=Q="C AT = 4RAT = AT - NAt

H H E4R
u
Nhung vi AV = mRAT _ NAt suy ra van téc cla pittdng bang:
H Py 4p,
v, =2 = N = o1o5mis
At 4,

Vay van t6c cuc dai cla pittong bang: v = 0125m/s. Ban doc tu vé dé thi.

Céc ban sau c6 loi giai ding: Duong Trung Hiéu 11 B truong THPT Nang Khi€u Ngo St
Lien, Bac Giang; Lé Qudc Khanh 11 Ly PTNK PHQG Tp. HCM; Thai B4 Son A3K30, Lé
Quang Duy 11A3 truong THPT Phan Boi Chau, Vinh, Nghé An; Nguyén Tung Lam, 16p
11A3, trudng THPT Chuyén Vinh phc.

TH4/1. Océch xa céc vt thé khac trong khong gian, c6 hai qud cau nhé tich dién. Dién tich
va khdi lrgng cla cac qua cdu lan luot la g,= g, m, =1g; g, = -q, m,= 2g. Ban dau, khoang
cach hai qua cau la a = 1m, van toc qua cdu m, la 1m/s, hudng doc theo durong ndi hai qua
cau va di ra xa m, va vén t6c clia qua cau m, clng bang 1m/s, nhung hudng vuéng goc vai
duong ndi hai qué cau. Hoi vai gia tri dién tich q bdng bao nhiéu thi trong chuyén déng tiép
theo, cac quéa cau co hai lan cach nhau mét khodng bang 3m? Chi xét tuong tac dién cla
hai qua cau.

Giai:

e Van toc khoi tdm clia hé hai hat.

Do khong ¢6 ngoai luc, khéi tam chuyén dong thang déu.
Xét trong hé quy chiéu khdi tam (C). Van téc clia mbi hat gém 2 thanh phan:
- Thanh phan theo phuong néi 2 hat (dudi day goi la thanh phan song song)
- Thanh phan vudng goc véi dudng thang ndi 2 hat (dudi day goi 4 thanh phan vuong
goc)



Tai thai diém ban dau: van t6c trong hé quy chiéu C clia c4c hat la:

2 A
Vix =5 Vo Vork = _3
\7m ) \72m
__2 _ Vo
me = _§V0 V2my —3
2/3V,

2/3V, |
Trang thai ban

Pé thod man diéu kién hai hat 2 1an qua vi tri cach nhau 3a thi khoang cach cuc dai gitra hai

hat I =3a. Khi dat khoang cach |__ thi thanh phan van téc theo phuang song song triét
tiéu, chi con thanh phan vuong goc.

2 C LV

T
_oma_ o S5Z---
mT 7S
L
2
Trang thai dat

Do dong lugng cla hé trong hé quy chiéu C bang 0 nén
vV, =2V
V2m =V
Theo dinh luat bao toan mémen dong Iuong quanh C clia hat 2m, ta co

Vl]max = (ﬁj I:égj = VO (&
Mt khéc: 3/13) 9

r :lnﬂ 2

max
3

Tu (1) va (2) suy ra: v= Vbl =3a v hay

IN
wls
AL

max



vs%o 3)
Theo dinh luat bdo toan nang luong (bién thién dong nang clia hé bang bién thién nang
lrong tuong tac dién), ta co

1 1 1 1.,
Em(vrix Vo) 5 2V + Vo) _(EmE(ZV)Z 52w j
_ 91 1
dres\a |

2 2
amEﬁvj+2mV—°—3mv2= S
9 9 a7,

Theo gia thiét | __ >3a
2
N grnvé —3rn\/2 > q_[l—ij
3 4E,\a 3a
2

q
67E,a

@ - qsvo,/e“‘”ET‘)ma —03¢ (@

Mat khac, ciing theo dinh luat bao toan nang luong, (ng vai trang théi trong do hai hat cach
nhau mét khoang |, ta cé:

2 2 2
n-(gvoj +2n{v—°j —[Em(ZV)2 +12m\/2j=—CI EEl—lj
3 3 2 2 4, (a |
Vi hai hat khong thé di ra xa nhau qua 1, nén véi | >1__ ta phai co:

2 2 2 2
9 9 4dm, \a | 47E, a

L gz szsnegma =027C (5
Tur (4) va (5) - Vm/8n£§ma <q< vm/mToma hay

027C < q< 032C.

R %mvg -3mv? >

Ban Ninh Van Cudng Lp 11B khéi chuyén Ly DHQG Ha Néi ¢d di gidi diing.

TH5/1. Xét mot khéi cau thy tinh, ban kinh R va chiét sut n. Diém séng S ndm trong qué
cau, cach tam qué cdu mét khoang x (x < R). anh S’ cta S chi hién r6 khi thoa man diéu
kién tuwong diém (ture 1a trong trudng hop cac tia hop véi truc chinh nhitng géc nhd). Tuy
nhién, ¢d ba diém thod man diéu kién tuong diém mot



cach tuyét déi déi voi moi tia séng phéat ra tor S (ba diém nay duge goi la céc diém
Weierstrass). Tim ba diém do.

Giai:

bat x =SO va x’ = S’0. Dung dinh ly ham s6 sin cho hai tam giac ISO va IS’O, ta cé:

X R . X R
—=—Vd —=——.
sini  sina sinr sing
Nhung theo dinh luat khic xa: sinr = nsini, suy ra: sina _ x,
sinf nx
Dung dinh ly ham s6 sin cho tam giac ISS’, ta dugc: _d—' =_L. K&t hop véi hé thic &
sinag sing

A d_x
t === (1)
rén suy ra i (1)

Dung dinh Iy ham s6 cosin cho hai tam giac ISO va IS’0, ta co:
d® = x* + R* + 2xRcosg

d”=x?+R* - 2x'Rcosy
Thay hai biéu thirc trén vao (1), ta duoc:

SEGELE T
d x* + R? + 2Rxcosg

nx
= 2Rcos¢(il+%j {(Ej s L —1—(5] } =0 (2
X Nn°x nx n X
Do diéu kién tuong diém, dang thirc (2) phai dugc thod man véi moi gi tri cla &, suy ra:

X'= —n?x

2 2
EESEE
nx n X



Suyra x =§ . Vay ba diém can tim 1a tam O va hai diém cach tam mét khoang x =§.

Ban Nguyén Tung Lam, 16p 11A3, trudng THPT Chuyén Vinh phuc cs ioi giéi diing.

DAP AN VA GO Y GIAI MUC CAU HOI TRAC NGHIEM

TN11.Traloi D
Gor y: Tir d6 thi H.1 trong dé bai ta thay F = -kx vai k = 80/0,2 = 400N/m.Theo cong thurc:

T=21Mw=21 \/% tinh dugc chu ki dao dong T = 0,03 (s).

TN2/1.Tralsi D

Goi y: Van t6c trung binh quang dudng chia thai gian. Trong 40 phat tinh tur khi bat dau di
tir nha thi mat t,= (2,5km /5km/h) = 0,5h = 30phdt tir nha dén cho. Vay con t, = 10phit =
1/6h trén duong tir cho vé nha. Trong thdi gian nay ngudi dé di duoc doan dudng
(1/6)x(7,5)=1,25km. Vay trong t = 40phat =2/3h, ngudi d6 di dugc doan dudng bang 3,75
km. Van t6c trung binh sé bang (3,75/2/3)km/h = (45/8)km/h.

TN3/M1.Traloi C
Gai y: Dua vao su phu thudc clia do cao vao thdi gian

2
y(t) =y, +Vt + a%, G day a = -10m/s>.

Mat khac, h=y(2) - y@) = y(5) - y(6). Thay s& cu thé vao tinh dugc v, = 35m/s va h =20m.

TN4/1. Traloi C
Goi y. D& dang chig minh dugc cong sudt cuc dai ma nguén cung cap cho mach ngoai
bang E%/4r = 2W.

TN5/M. Tré 16 A
Goi y:q = It, mat khac q = nevtS — v=——. Thay I=8A, n = 8.10%m? e = 1,6.10"%C, S =

nes
4,00.10°m® tinh dugc v = 0,156.10m/s.



Ban Durong Trung Hiéu, 16p 11 Chuyén Ly, THPT Nang khigu Ng6 ST Lién, Bac Giang c6 [0i
giai dung.
GIAI THOAI VE CAC NHA VAT LY

[ don’t mean fo critize...

Bohr khong bao gid phé phan gay gat cac bao céo vién, su té nhi trong cach dién dat cla
6ng da trd thanh ndi tiéng trong gidi vat ly. Mot 1an, co6 mot nha vat Iy sau khi bao c&o xong
tai mot xémina t6 ra rat hoang mang. Mot ngudi ban hoi anh ta sao lai lo lang dén nhu thé,
thi duac tra 1oi: “Gay to rdi, gido su Bohr ndi rang, bao c4o clia minh rat ly thd...”. Trudc bat
ctr mot nhan xét nao, nha vat Iy néi tiéng nay bao gio cting c6 cau mao dau:’l don’t mean to
critize...” (c6 nghia la “t6i khdng hé c6 y dinh phé phan...”). Tham chi, khi doc mét cong trinh
chéng dau vao dau, 6ng ciing thot 1én: "Toi khong hé co y dinh phé phan, nhung don gian la
t6i khong hiéu tai sao ngudi ta lai co thé viét ra mot thtr va van nhu vay!”.

Hiéu tng Pauli

Nha vat Iy néi tiéng ngusi Ao Wolfgang Pauli (giai thuéng Nobel vé vat ly nam ?22?) dugc
déng nghiép ménh danh 1a nha ly thuyét 100%. Su xung khac clia 6ng vdi cac thiét bi thi
nghiém da trd thanh giai thoai. Tham chi ngudi ta con khang dinh riing chi can ong budc
chan vao mot phong thi nghiém nao do la lap tire sé c6 mét dung cu dang hoat dong bong
tré nén truc trac. Cac déng nghiép da goi hién tugng nay 1a hiéu tng Pauli (khdng nén nham
lan hiéu (ng nay vai “nguyén ly Pauli” ndi tiéng trong ca hoc luong ti). Trong s6 nhitng thé
hién clia hiéu tng Pauli da duoc ghi chép lai, co |&, ndi tiéng nhét 1a truong hop sau. Mot
|an tai phong thi nghiém clia nha vat ly James Frank & Gettingen (Dirc) xay ra mot vu nd
nghiém trong pha hlly cd mét bén xe & gan do. Thai gian xay ra su ¢6 nay da dugc ghi lai
mot cach chinh xac. Sau nay ngudi ta mdi va |6 ra rdng vu n6 da xay ra ding vao lic chuyén
xe Ilra ma Pauli di tir Zurich t6i Copenhagen ding lai ding 8 phat & Gettingen.

Chiéc mong ngua

Trén canh cira ngoi nha gb clia minh Bohr ¢6 cho treo mot chi€c dé mong ngua bang sat, vi
theo dan gian, n6 sé mang lai may man cho chli nhan ngoi nha. Mot 1an, ¢6 vi khach khi
thay chiéc mong ngua nay da thét 1én: "L& nao mot nha bac hoc vi dai nhu ong lai di tin vao
chuyén nhdm nhi nay sao”. Khong hé to Iiing ttng chut nao, Bohr binh than dap: “Tat nhién
|a t6i khong tin, nhung 6ng o biét ngudi ta ndi rang chiéc mong ngua nay mang lai may
man ca cho nhing ngudi khong tin vao diéu do khong?”.

T6i Ia mét thang ngéc...



Mot 1an, Bohr phat biéu tai Vién Vat Iy thudc Vién Han [am Khoa hoc Lién x6 (c), khi tra 10i
cau hdi lam thé nao ma Bohr da xay dung dugc mot trudng phai vat Iy co uy tin vao bac
nhat trén thé gidi, ong da tra Ioi: “D6 1a béi vi toi khong bao gio ngan ngai thi nhan voi cac
hoc tré clia minh rang, toi la mot thang ngdc...”. Nguai dich cho Bohr hom do 1a gigo su
E.M.Lifschits d4 dich chéch cau do thanh: “ Do la bai vi toi khong bao gio ngan ngai tuyén
b6 véi cac hoc tro clia minh rang, ho la nhitng thang ngdc...”. Nghe cau dich d6 ca hoi
trudng xon xao han lén, Lifschits bén quay sang hi lai Bohr, rdi xin 18i vi minh d4 nghe
khong rd nén dich 16n. Tuy nhién, vién sT Kapitsa, ltic dé cling ngdi trong hdi truong, da dua
ra mot nhan xét kha tham thuy rang, do hoan toan khong phai la do nghe khong ré nén dich
lon, ma thuc t& n6 thé hién su khac nhau vé nguyén tac gitra trudng phai clia Bohr va trudng
phai cla Landau (trong do c6 Lifschits).

) P.V.T (suu tam)
HUGNG DAN GIAI

PE THI OLYMPIC VAT LY CHAU A
(Xem Vat ly & Tudi tré, sé 3 thang 10/2003)

BAI THI LY THUYET

|. Swchuyén quy dao cia vé tinh:
2
a) mUO :G'\/lzm _,UO: %
R R Ro
b) Theo dinh luét bao toan mémen dong luong: mu,R, = mv, [R,
GMm _ 1 , GMm
= _mul e —
R, 2

Theo dinh luat bao toan nang lugng: %mug -
R (&j -1uf = ZGM[i—i}
R, R R
. :JGM DJ R g2
R VR+R R +R

C) Iim u1=x/§m
-ulE& U,

EI—
JR(R+R)

Jmﬁfﬂf



ZJE/RI(RHRO)U _u [R*R
RY 2R ° 7V 2R

f) Két hap hai phuang trinh (1) va (2)

d’r _(C/m)* _-GM
dt? r3 r2

2
Vi quy dao tron ban kinh R, ta co: [%J =GMR, nén

d’r GMR _-GM
dt? rs rz -

Patr=R +n VOi n<<R.

_d%__GMR___  -GM
dtZ 3 2
ot 3
Ri( R) 'R
_d% _GM (kﬂj: -GM (l_gj
dt® R R R’ R
d’n GM _ _
ﬁdt2+Rfm7_o

Suy ra tan s va chu ky dao dong xung quanh khoang cach trung binh tuong g bang:

3
f=t —G'\f va T =2rm, R
2\ R GM

Cha y rang chu ky nay ddng bang chu ki chuyén dong ciia vé tinh trén quy dao.

9)

Quy dao nhidu

Quy dac khang nhidy |




/. Con quay quang hoc:
Trong moi truong co chiét sudt 4 anh sang truyén véi toc do 1a ¢'= < va budc song anh
U

la: A = A VGi A la budc song anh sang trong chan khong.

7
a) Thoi gian di mot vong clia tia CW: t+ = R RO
C
-1
— t+ :E(l_&'j
c o]
Thai gian di mot vong cda tia COW: ¢~ = 2R~ Rt
C
-1
Lt :2_713[“ @j
C c
_ .. 4ARQ
AU = e Reg?

4TR*Q

C‘2
b) Hiéu quang trinh trén mot vong kin 1a:
ATR*Q

Vi (RQ)? <<c? & At =

AL =c'At =

C) AL O 4510™m
Con quay quang hoc can duoc dat & cuc Bac hoac cuc Nam.
d) Hiéu s6 pha quang hoc tuong ng la:

_ 2L _8rPR*M
A clA
vGi A =i. VGi sgi quang ¢6 N vong, thi
7]

NG

_87°R°INQ

Y7 .
clA

e)



Hinh vé& cho thay vong hinh tam giac quay quanh tam O véi van t6c goc Q theo chiéu kim
dong ho. Ta hay xét van toc anh sang doc AC theo chiéu CW va CCW:

V, =cxRQcosf =c+Qh
(vGi h=const)

_L/3_L/3 :L/3(1+Q_hj
V+ c¢cxQh ¢ Cc

v@i L la chu vi tam giac. Vay hiéu thai gian anh sang di hét mot vong la:

ti’

At =

20Sh 4Q (1 40QA
= s o=
(o c 2 (o

véi h la 1/3 dudng cao va A la dién tich tam giac.

f) Cac tan s6 cong hudng gan véi L, Ung vai do dai hiéu dung clia hc do c4c tia truyén
theo CW va CCW nhin thay la:
v, =me: (m=123...)

va L, =ct, = L(li @j
C

Do d6 hiéu tan sé gira cac chum sang truyén theo CW va CCW la

m m
Av =v, -V, :L—c——c

L
:rmA_lz_zvﬁ
L L

(6 day ta da dung phép gan ddng L, (L_ = L2). Vi AL =cAtva v = % ta co:

+

M. Thau kinh Plasma:



a) Xét mot mat tru Gauss dai |, ban kinh r, xung quanh truc trung tam. Do tinh doi Xximg truc
clia méat do dién tich, do I6n clia dién trudng giong nhau tai nhitng khoang cach bang nhau
dén truc va cé phuang ban kinh.

Chiim electron

____________________________________________

Tu dinh luat Gauss:
E 2l = —Sneprl) - E=
2¢,

&

E= _Zr;er [& (& la vécto don vi theo hudng ban kinh)

0
b) Xét mot vong tron ban kinh r quanh truc trung tam, tir trudng dugc gay nén bdi dong déu
chay bén trong dudng tron. Tir trudng co gia tri nhu nhau tai moi diém cach déu truc va co

phuong vudng goc vai ban kinh.

[ muf“““fi‘f:__\
¥ /

T dinh luat Ampére: B.271 = 4 ypooquann = HoN VO 2.

g = Honerv
2

“HV s (8,14 vécto don vi theo phuong tiép tuy&n véi vong tron).

—>§=

¢) Luc Lorentz tong hap tac dung lén electron dang chuyén dong & diém dang xét:
F, =QE+qVxB

ne’r _ t,ne’rv?

2¢, 2

2 2,2
hay F = ne’r  4,nerv &
2¢, 2

Fo| =




d) Tu(c) F = ZL the’r (L— (,€,V%)

80
—iﬁhezr 1—ﬁ véi c = !
2¢, c? NENA

F =0 khi v - c. Luc dién va luc tur triét tiéu 1an nhau.

e) Sau khi chum electron bay vao plasma, cac electron clia plasma & gan chum, do khdi
lurong clia ching rat nhd, bi day ra xa, nén chi con lai cac ion ma ta gia st la co mat do déu.
Dién truong tai diem P duoc xac dinh gidng nhu & cau (a):

+ + + 4+ + T + F + + F
+ + + F dpt ¥t OF +/_);lonplasma
p -\+ +
+/§i i +rt 1142_& +
+} +_+R1 T+)++ +
Chiim electron —;_:“:r + 4+ 4+ 4 [+ 4+ o+
i = T TR+
+Z ; + t + t + + = 4+
F o4+ o+ 4+ o+ o+ T
+ + + + + A +
L - 1[ 2 12 ]
E.2m'l = - ne(7Rl) + ne(rr' 1)
0
1 | -neR?
- E. =— —— +n,e’r’
28, r
Luc tac dung Ién cac ion ding yén la:
1 | -ne’R?
F=qg=— +n0Eezﬁr'
2¢, '

Luc gay bdi tir trudng clia chum sé bang 0 do van téc v clia cac ion bang 0.

f) Luc téng hop tac dung lén chum electron trong méi trudng plasma la:

2 2 2
ﬁ:ner 1_V_ [ér_noer[ér
2¢,

Nguyén Thé Khoi (gidi thiéu)
CHUYEN PE-TRAO POI

HIEN TUONG TU CAM TRONG CAC MACH DIEN



Khi dong dién chay trong mach, ngoai dién truong, con xuat hién mot tir trudng do chuyén dong clia
cac dién tich tu do. Pai lrong dac trung cho cac tinh chét tr cia mach dién nhur trén dugc goi la do tu cam
cta mach dién. Dong dién chay trong day dan tao ra trong khong gian xung quanh né mét tir truong. Tur
thong & gl qua mach kin nay ty I& thuan véi cuong do dong dién I:

d=Ll. (1)
Hé s ty 1é L dugc goi la do tu cdm hay 1a hé s6 tu cdm clia mach. Do tu cdm phu thudc vao kich thudc,
hinh dang clia mach va vao d¢ tir thdm clia méi truéng xung quanh.

Po tu cdm clia cac vat dan néi clia mach dién thuong la nhd (ngudi ta goi nd 1a do tu cadm ky sinh). Céc
phan tlr dac biét véi do tir cdm l6n dugc goi la cac cudn cam co 16i. VE nguyén tac cudn cam la mot s6 Ion
cac vong clia day dan cach ly nhau cudn xung quanh mét I6i hinh tru hay hinh xuyén.

Do tu cdm L clia cudn cam trong do co dong dién / chay qua do lién hé véi nang lugng Wy, cla tir
truong clia dong nay theo cong thirc sau

LI 2
W 5 - (2)
Tuong duong véi cac hién tuong co hoc ta ¢6 thé xem nang lugng clia tir trudng nhu dong nang clia dong
dién dugc xét, nghia la

W = (3)

trong d6 m la khi luong va v la t6c do cla vat. Tir su tuong duong gitta (2) va (3) ta thay do tir cam L dong
vai tro khéi lugng (quan tinh), con cudng do dong / dong vai tro van téc cla nd. Nhu vay, co thé hiéu rang
do tu cdm xac dinh cac quan tinh clia dong dién.

Bay gio ta xét mot s bai toan cu thé co lién quan dén do tu cam.

Bai toan 1. Trong mét so dé dién ma céc tham s6 clia n6 due trinh by trén Hinh 1, tai thoi diém ban dau
céc khda Kqva K, dé md. Sau d6 déng khod thir nhét (K.), cho dén khi hiéu dién thé (h.d.t.) trén tu dién
dat gia tr U, = & /2 thi dong khod thir hai (K,). Hay xéc dinh h.d.t. trén cuén cdm ngay sau khi déng khoa
thir 2 va h.d.t. trén tu dién déi vai ché do da dugc thiét Idp. B6 qua dién tré trong ctia nguon.

1 C K2 R2
R, i
)
. 1
| 1
Hinh 1

Gidi
Trudc hét ta xét xem diéu gi sé xay ra & phan bén trai clia so d6 sau khi dong khoa K,? Ngay sau khi
dong khoa thr nhat, h.d.t. trén tu dién van con bang khong, va trong mach c6 dong dién
|0 =&/ Rl’
két qua nay dugc rat ra tir dinh ludt Ohm d6i véi mach kin. Sau d6 h.d.t. trén tu dién s& tang va dong dién
trong mach sé& gidm. Tai thai diém khi h.d.t. trén tu dién dat gia tri U o dién ap trén dién trd Ry sé bang



y &
(d4u trén la duong, dau dudi la &m). Tai thoi diém nay ta dong khoa thir 2. Khi d6 xuat hién mach kin co
chira cuon cam L. Ngay sau khi dong khoa thir 2, dong dién qua dién tré R,, cudn cam va ngudn (phia
phai clia so d0) s& bang khong, con dién ap trén dién trd Ry gitr khong d6i. Viéc khong co dong dién ban
dau nay lién quan dén quan tinh clia cudn cam — su xuat hién dong dién khong I6n trong cudn cam tao ra
trong cac vong day clia né mot s.d.d. cdm (ng ma theo dinh luat Lenz hudng nguoc véi dong dién nay va
nhu vay khdng ché su tang dan clia no. Theo dinh luat Ohm, d6i vai phan bén phai clia so dé, ta co phuong
trinh:

&§=U L _Ul .
Tir day chung ta tim dugc h.d.t. trén cudn cam ngay sau khi dong khoa thir hai:

U|_ :gv'*'Ul:g@.

Pai vai ché do da dugc thiét 1ap trong phan bén phéi clia so d6 sé co dong dién khong ddi (huéng theo
chiéu kim dong ho)
&
R +Ry
va trén dién tré R, sé thiét Iap hiéu dién thé

Ri&
R +Ry
(d4u du6i 1a durong, dau trén la 4m). Theo dinh luat Ohm, d6i v&i mach bén trai ta co thé viét
6§=U,-U,.
Do d6 ta nhan dugc h.d.t. thiét lap trén tu dién
U, =6+Uy = (2R1 . RZ)(% :
R +R,

Ultl = |R1:

Bai toan 2. Trong so dé dugc biéu dién trén Hinh 2, céc cudn cdm Ly vé L, dugc néi voi nhau qua mot
diét ly tudng D. Tai thoi diém ban dau khoé K mé, con tu dién véi dién dung C duroc tich dién dén h.d.t. U 0-
Sau khi déng khoé mét thoi gian, h.d.t. trén tu dién tré nén bang khdng. Hay tim dong dién chay qua cudn
cam L, tai thoi diém dé. Sau dé tu dién dugc tich dién lai dén mot h.d.t. cuc dai nao dé. Xac dinh h.d.t. cuc
dai do.

Hinh 2

Gidi



Sau khi dong khoa K ta co6 mot mach dao dong bao gém tu dién véi dién dung C va cudn cam véi
do ty cdm Ly. Tu dién bat dau tich dién, va khi h.d.t. cla no trd nén bang khong thi nang lugng ban dau
cla tu dién duoc chuyén hoan toan sang nang lugng tir trudng clia cuén cdm. Néu tai thdi diém nay dong
dién chay qua cuon cdm bang || thi ta co thé viét

CUd _Lylf
2 2
TUr day ta nhan duge dong dién phai tim

[C
||_ :Uo L_l

Do la dong dién cyc dai chay qua cudn cdm Lq, sau d6 n6 bat dau gidm, mot phan clia né dugc tich dién
cho tu, mot phan chay qua cudn cdm L. Gia sir tai mot thoi diém nao do dong dién 14 chay qua cudn
cam (g thir nhat con dong dién |, chay qua cudn cam (g thir hai. Khi do theo dinh luat Ohm d6i véi
mach chifa c& hai cudn cam ta c6 thé viét:
diy
Ll?
Nghiém cla phuong trinh nay c6 dang
LI, +L,l,=A.
v6i A la mot hing s6. Ta co thé tim A tir cac diéu kién ban dau. Tai thdi diém khi dong dién chay qua cudn
cam Ly da dat gia tri cuc dai va bang U g4/C/ Ly , thi dong dién qua cudn L, bang khong, do do

A=U,/LC.

di
*log =0

Khi d6 nghiém c6 dang

L1|1 + |_2| 2= U01/L1C .
Khi h.d.t. cla tu dién dat gia tri cuc dai, dong qua tu dién s& bang khong, con dong chung di qua hai cuon
cam ta sé ky hiéu la 115. St dung méi lién hé nhu trén ta co thé viét

(L +Lp)l1p =UpyLLC,
| _Uo,/L1C
2=—.

27 L+,
Gia sir h.d.t. cuc dai trén tu dién bang U ;. Vi trong mach khong c6 mat mat nang lugng do tod nhiét nén
tai thoi diém bat ky ta déu co thé sir dung dinh luat bdo toan nang luong. Nang luong toan phan clia mach
dién bang cug /2. Tai thai diém khi tu dién tich dién lai va h.d.t. clia n6 dat gia tri cuc dai, phan nang
lugng tap trung trong tu dién bang:

khi do

1.2
phan con lai sé tap trung trong cac cudn cam:
2
1 2 1LCU§5
W ==L+l == :
L 2(1 2)12 2L+ L,

Theo dinh luat bdo toan nang luong ta ¢o



Tu day ta nhan dugc
Lo

U,=U
m 0 L1+-L2

Bai toan 3. Khi khod K dong (Hinh 3) tu dién véi dién dung C =20uF dugc tich dién dén h.d.t.
Ug =12V, s.d.d. clia nguén (dcqui) & =5V, do tw cdm cta cudn ddy L =2H , D la mét diét ly tudng.
Hay cho biét dong dién curc dai trong mach sau khi déng khoé K bang bao nhiéu? H.d.t. cda tu dién sau khi

déng khoa K bang bao nhiéu ?
c L
__+| I_.{YV\—_
U, |7

,

e

K

Hinh 3

Gidi
Do trong mach ¢6 cudn c&m nén ngay sau khi dong khoa K dong dién sé bang khong, sau do dong

dién sé tang dan, va tai mot thoi diém nao do, no sé dat cyc dai. Khi dong dién trong mach cuc dai s.d.d.
cam (ing trong cudn cam sé bang khong, va theo dinh ludt Ohm d6i véi mach kin h.d.t. cla tu dién trong
trudng hop nay phai bang s.d.d. clia ngudn. Ta ky hiéu h.d.t. nay bang U1 (U = &) va sé tim gia tri clia
dong dién cyc dai. D& lam diéu do ta sl dung dinh luat bdo toan nang lugng. Trong thai gian thiét 1ap dong
dién cuc dai, dién luong da chay qua mach bang:

Aq=CUqy-CU; =C(Ug-U4).
Pé dich chuyén dién lugng nay nguoc véi s.d.d. clia ngudn, phai thuc hién mot cong:

A=Aqgs =CsUg -Uq).
Su c6 mat dong dién cyc dai | ,,,trong cudn cdm dan dén xuat hién nang luong clia tur truong

1 .2
W ==LI.
L 2 m
Hiéu nang lugng cda tu dién tai trang thai dau va trang thai cudi bang téng clia cong da thuc hién va nang
lugng cla cudn cam:
%cug —%cuf = A+W, =Cs(U, —U1)+%LI 2.

Tu day ta tim dugc

Im=(Ug —&)\E = 0,022A.

Bay gid ta tra 16i cau hdi vé gia tri cla h.d.t.. dugc thiét 1ap trén tu dién. Sau khi dat gia tri cuc dai, dong
dién trong mach sé gidm va cui cung sé bang khong. Do dong dién khong thé chay theo chiéu nguac lai



(do diot can trd) nén mot trang thai dimg sé duoc thiét 1ap: Dong dién bang khong, con trén tu dién h.d.t. co
gia tri khong d6i nao do dugc ky hiéu bdi U i . Ta c6 thé tim h.d.t. nay theo dinh luat bao toan nang Iuang.
Trong suét thai gian tir lc dong khoa K dén luc thiét 1ap trang thai ding, su bién d6i nang luong cla tu dién
da dugc dung dé lam dich chuyén toan bo dién lugng chay ngugc véi s.d.d. clia nguon dién:

%cug —%cu,% =Cs(Ug-Ug).
Sau mot s6 bién déi don gian, phuong trinh nay sé c6 dang

Ug-Uk)ug-28+Uy)=0.
Phuong trinh nay c6 hai nghiém. Nghiém thir nhat: U =U Ung véi trang thai ban dau ngay sau khi
dong khoa K. Nghiém th(r hai bang:

UK :2§—UO =—2V,
trong d6 dau trtr n6i lén rang tu dién dugc nap dién lai va h.d.t. dugc thiét 1ap s& ngugc déu vai h.d.t. ban
dau.

Bai toan 4. Mac néi tiép mét tu dién (dién dung C) chura tich dién voi mét nguén dién (s.d.d. &) va mot
cudn cam (d6 tu cdm L). Trong mach xudt hién céc dao déng cla dong. Tai thoi diém khi dong tré nén béng
khéng, ta ngat tu dién khdi so doé roi lai néi vao véi dau vao va dau ra dao nguroc lai. H6i dong dién cuc dai
chay trong mach sau viéc lam d6 bang bao nhiéu ? Bé qua dién tré trong ctia nguon.

Hinh 4

Gidr

Ngay sau khi n6i tu dién lan thir nhat vao mach dong dién trong mach bang khong. Sau d6 dong
dién sé tang, dat gia tri cuc dai, réi sau do bat ddu gidm va qua khoang thai gian 7 = 75/LC (ban chu ky
dao dong clia dong) lai trd nén bang khong. Gié st tai thoi diém do h.d.t cla tu dién bang U, . Do khong
c6 mat mat nang lugng trong mach, ta c6 thé sir dung dinh luat bao toan nang lugng d6i véi thdi diém ban
dau va d6i véi thoi diém khi dong dién trong mach lai trd nén béng khong. Trong thai gian 7 dién luong
chay qua nguén bang ¢ = CU , va ngudn da thyc hién cong:

A =0y6 =CU 6.

Toan bé cong nay dugc dung lam tang nang lugng cla tu dién:

2
Cu
CU,6= 2" :

Phuong trinh nay c6 hai nghiém:
UlX =0 U2X =26.



Nghiém thir nhat (g véi trang thai ban dau va trang thai tai cac thoi diém la boi s6 nguyén Ian cac chu ky
T =271/ LC . Nghiém thir hai xy ra sau mot thai gian bang nlra chu ky cong véi mot s6 nguyén lan chu
ky.

Ta hay xét trudng hop thir nhat. Tai trang thai ban dau dong dién trong mach bang khong, tu dién
khong tich dién. Su ddi cuc cla tu dién trong truong hop nay khong déng vai tro gi. Khi dong dién trong
mach dat gia tri cuc dai, s.d.d. cdm Ung sé& bang khong, con h.d.t. trén tu dién r6 rang bang s.d.d. & cla
ngudn. Ta ky hiéu dong dién trong mach tai thoi di€m do bang | q. Theo dinh Iuat bao toan nang Iugng,
cong clia nguén thuc hién trong thdi gian thiét 1ap dong cuc dai bang téng ndng luong clia tu dién va nang
lugng chira trong cudn cam:

2_1.2. 1 2
Cs“ ==C&“ +=LIl.
2 2 M
Tu day ta nhan dugc
| mL = & .

Bay gid ta xét trudng hop thir hai. Tai trang thai ban dau sau khi mac lai tu dién dong dién trong mach
bang khong, con h.d.t. trén tu dién bang 26, trong do ban bén trai co6 dau am, con ban bén phai co dau
duang (Hinh 4). Khi dong dién trong mach dat cuc dai, s.d.d. cdm (ng sé& bang khong, va theo dinh luét
Ohm d6i v6i mach kin h.d.t. trén tu dién sé bang s.d.d. & clia ngudn, trong d6 ban trai cla tu dién sé la
“duong”, con ban phai sé 1a “am”. Nhu vay, do bién thién dién tich cla tu dién sé bang

Aq=C(Uk Uy )=C(s-(-25))=3Cs.
Nang luong ban dau clia hé bang
Wi =%cu,% = 2C6°,
con nang luong cudi bang
12,12 1.2 1 >
W ==CUg +=LIgp ==C&“ +=Ll o,
2 K 2 m2 2 ¢ 2 m2
trong d6 |,y la dong dién cyc dai trong mach. Theo dinh luét bao toan nang Iugng, cong clia nguén dé
dich chuyén dién tich Aq s& ing vdi su bién d6i nang lugng clia hé
Age =Wk —Wy ,
hay la

3cs? =%C@,2 +%LI 2, —2C82,

C
|m2=3@\/E.

Bai toan 5. Trong mach dao dong durgc mo ta trén Hinh 5 xuét hién céc dao dong tu do khi khoa K dong.
Tai thoi diém h.d.t. trong tu dién véi dién dung C, dat gia tri cuc dai U o, ta mé khoa K. Hay xac dinh gia tri

cla dong dién trong mach, khi h.d.t. cla tu dién vai dién dung C, sé bang khdng véi diéu kién C, > C; .

Tu day ta nhan dugc



O
)

~]

Hinh 5
Gidi.

Khi h.d.t. cla tu dién vai dién dung C; dat gia tri cuc dai, dong dién trong mach bang khong, va vi
vay ta c6 thé ngat mach ma khong c6 van dé gi. Ngay sau khi md khoa K dién tich trén ban bén phai clia tu
dién vai dien dung C; bang g; = CyU, con dién tich trén ban tréi clia tu dién véi dién dung C, bang
khong. Nhung t6ng dién tich trén hai ban tu dién nay sé git khong déi va bang CiU . Tai thoi diém khi
h.d.t. trén tu dién thar nhat bang khong, toan bo dién tich q; sé tap trung & tu dién thir hai. Ta ky hiéu dong
dién trong mach tai thoi diém nay la 1 . Theo dinh lut bdo toan nang lugng thi ning lugng ban dau chia
trong tu dién véi dién dung C; s& bang téng nang Iugng clia tu dién vdi dién dung Co va nang Iuang chia
trong cudn cam véi dong | :

2 2
LI
lclug L
2 2C, 2
hay
2 2
LI
lclug :EC_1U§+_K.
2 2Cy 2
Tu day ta nhan dugc
lK:UO —ClCZ_Cl .
CoL

Bai toan 6. Trong so dé trén Hinh 6 tai thoi diém ban ddu khod K mé. Cudn cdm vai do tu cdm L cd dién
tré thuén r. Hay xéc dinh dién luong chay qua day n6i AB sau khi khoé K déng ? B6 qua dién trd trong clia
nguoén va dién tré clia doan day néi. Cac tham s ctia mach dién durgc chi ra trén hinh vé.

G D
— —
K 1 I
—é R . - é Ri I, l 2
A B A —= B
Lr r 4 /!




Hinh 6 Hinh 7
Gidr
Gié si tai thai diém bt ky dong dién chay qua cac phan clia mach dugc biéu dién trén Hinh 7. Tai
thai diém bat ky déu co cac dong dién nhu nhau | g chay qua cac dién trd R. Diéu do dugc rdt ra tir dinh
luat Ohm d6i véi mach ABDC. Dong chay qua day ndi AB 3 1,,, dong chay qua cuon cam la || , con dong
chay qua dién trdrla I, . DGi vdi cac diém nut A va B ta co thé viét dinh luét bao toan dién tich:
In +1L =1R
va
I, =lg+1,.
P6i vai mach ABNM ta c6 thé viét dinh luat Ohm
|_O|(!|—tL:r(|r -1L),
hodc st dung cac biéu thirc  trén d6i véi cac dong dién, ta co
Ldl—'- =2rl, .
dt
Ta viét lai phuong trinh nay dudi dang
Ldl| =2rl,dt =2rdqg
va |4y tich phan
Q "
Jda=- fair .
0 0
Ngay sau khi dong khoa dong dién qua cudn cam bang khong. Vi vay gi6i han dudi cla tich phan tai vé&
phéi clia phuang trinh trén cling bang khong. Bay gid ta tim gidi han trén | L, nghia la dong dién da thiét
lap qua cudn cadm. R rang nd bang
&
T R+r
Sau khi I8y tich phan ta nhan dugc tong dién lugng chay qua day ndi AB:
L, s
C2r  2(R+1)

I|_n

Bai toan 7. D& duy tri céc dao dong khdng tat dan trong mach véi do tat dan nhé (Hinh 8) ngudi ta tang
nhanh dé tu cdm cda cudén day (so véi chu ky dao déng trong mach) mét dai lugng nhé AL (AL << L)
méi [an khi dong trong mach béng khong, va sau thoi gian bdng mot phan tu chu ky dao dong ngudi ta lai

chuyén nhanh n6 vé trang thai ban dau. Hay xéc dinh AL, néu L = 015H, C = 15107 'F, R=20Q.



Q)

[k

Hinh 8

Gidl
N&u su bién d6i do tu cdm clia cudn cam xudt hién trong thdi gian ngan (so vdi chu ky dao dong clia
dong dién trong mach), thi tir théng @ di qua cudn cdm duogc bao toan. Su tang do tu cadm khi dong dién
bang khong trong mach khong dan dén thay ddi dong dién va dong do van gitr bang khong. Nang lugng
trong mach ciing dugc bao toan. Sau 1/4 chu ky dong dién trong mach dat gia tri cuc dai. Ta ky hiéu dai
lugng nay 1a 1. Ta biéu dién nang lugng tur truong cla cudn cadm qua tirthong & (P =LI):
2
WL :lcb; .
2 L
Do @ = const nén vdi bién ddi nho clia do tu cdm ta co thé viét sur bién d6i nang Iuong clia cudn cam duoi
dang
2 2
awy = P7AL __ImAL
212 2
Nhu vay, r6 rang la viéc gidm do tu cdm dan dén su tang nang lugng tir trudng. Su nhay bac nay cla nang
luong trong mach sé xay ra theo cac khoang thdi gian bang nira chu ky dao dong, nghta la

I:ﬂ LC .
2

Gitra hai lan nhay lién ti€p nay nang luong clia mach dao dong sé gidm do su méat nhiét trong dién trd. Ta
c6 thé viét nhitng méat mat nay sau thai gian T/2 dudi dang:

AWg = % |2Rm/LC .
Dé duy tri dao QOng khong tat dan thi can phai lam sao cho nang Iugng dua vao mach phai I6n hon hodc
bang nhitng mat mat do tod nhiét do:
AW, | 2 AW, ,
hay
IGAL _ 1ZRA/LC
2 2

Tu day ta nhan dugc
AL > 7RJLC = 9410°H.

Bii tip

1. Trong mach dién, v6i cac tham s6 clia né dugc biéu dién trén Hinh 9, tai thdi diém ban dau cac khoa K,
va K, déu md. Trudc hét ta dong khoa K, . Khi dong dién qua cudn cam (ng dat gia tri |,, ta dong khoa



K, . Hay xac dinh h.d.t. clia cudn cdm ngay sau khi dong khoa K, va h.d.t. trén tu dién trong ché do da
duoc thiét lap. B qua dién tré trong clia ngudn.

Hinh 9

2. Trong so d6 duoc biéu dién trén Hinh 10 cac cudn cam lam bang chét siéu dan vdi cac do tu cam L, va
L, dugc mac néi tiép vdi tu dién co dién dung C. Tai thai diém ban dau cac khoa K, va K, déu md, con
tu dién duoc tich dién dén h.d.t. U,. Trudc hét ta dong khoa K, , con sau khi h.d.t. clia tu dién bang
khong ta dong tiép khoa K, . Mot khoang thdi gian sau khi dong khoa K, tu dién dugc tich dién lai dén
gia tri cyc dai U, . Hay tim dong dién qua cudn cdm (ng ngay trudc khi dong khoa K,va h.d.t. U, .

.
K,

U,=——=C

Hinh 10

3. Trong sa d6 (Hinh 11) khi khoa K md h.d.t. clia tu dién vdi dién dung C bang 56, trong d6 & la s.d.d.
clia nguén. Hoi dong dién cuc dai chay qua cudn cam véi do tu cdm L sau khi dong khoa K sé bang
bao nhiéu ? B qua dién tré bén trong clia ngudn.

C

o T
K +l-

3¢

L
Y-

Hinh 11

4. Khi khoa K m@ trong mach (Hinh 12) xuét hién cac dao dong khong tat dan. Tai thai diém khi dong dién
trong mach cuc dai va bang |,, ta dong khoa K. Hay xac dinh h.d.t. cuc dai cla tu dién sau khi dong
khoa. Cac tham s clia sa dd dugc cho trén Hinh 12.



Nguyén Van Hing (suu tam va gidi thiéu)
G161 THIEU CAC PE THI
DE THI OLYMPIC VAT LY

CHAU A LAN THU TU
(Xem Vat ly &Tudbi tré s6 2 thang 10/2003)

PHAN THUC HANH

1. Xac dinh dién dung

Casd

Ta da biét tu dién dong mot vai tro dang ké trong cac mach dién. C6 nhiéu phuong phap khac nhau
dé do dién dung clia mot tu dién. Trong thi nghiém nay, em can tién hanh thi nghiém dé xac dinh dién dung
clia mot tu dién bang cach st dung mot mach dién xoay chiéu don gian.

Trén Hinh 1.1(a), mot tu dién c6 dién dung C va mot dién trd R dugc mac ndi tiép vao mét nguén
xoay chiéu co tan sd clia dién ludi. Cong suét dién tiéu hao trén dién trd R phu thuoc vao cac giatri &, C,
R va tan s6  clia dién lui. Viéc phan tich bang d6 thi méi quan hé nay co thé duoc dung dé xac dinh C .

C
Il
[
c = D
R 3
& sinat (ny 220 Vxoay chiéu
<> 50 Hz
£ RcRs Ra
Hinh 1.1 (a): Mach dién Hinh 1.1 (b): So dé
xoay chiéu dung dé€ xac dinh C thiét bi duoc sit dung

Vét liéu va dung cu



1. tudién

ba dién tr& da biét gia tri, véi sai s6 +5% (R, =680Q, R; =1500Qva R. =3300Q ) nhu Vé trén
Hinh 1.1(b)

3. bié€n thé ha thé cho ngudn xoay chiéu, f =50 Hz

4. von ké hién s
5
6

o

. cac soi day néi dién
. cac to gidy vé do thi co 6 chia déu

Chu y: May do van nang hién s trong thi nghiém nay chi dudc diing dé do hiéu dién thé hiéu dung
(V ) trén R. Khéng dudc diing n6 dé do cac dai ludng khac

Hudng dan

a) Tim biéu thdc cho cong suét tiéu hao trung binh P trén dién trd R theo £, R, C va «.
(1 diém)

b) Suy ra diéu kién dé cho P cuc dai. (1 diém)

¢) Bién dai biéu thirc tim dugc & a) thanh biéu thirc néu sy phu thudc tuyén tinh gitra dai luong a va dai
lugng Bnao do. (1 diém)

d) Do hiéu dién thé& hiéu dung V trén dién trd R v6i moi khé nang t6 hop kha diclia R,, R, va R..
(2,5diém)

e) V& d6 thi cla P theo R va tir d6 thi nay, tinh gia tri clia dién dung C. (2 diém)

f) Tir c), vé d6 thi cla atheo Bva xac dinh dién dung C. (2 diém)

g) Udc tinh sai s6 cla C thu dugc & e) va f). (0,5 diém)
Il L6 khoét hinh tru

Cdasd

C6 nhiéu cach nghién ctru mot vat co khoét 16 & bén trong. Phuong phap dao dong co hoc 1a mot
trong cac phuong phap khong pha hlly mau. Trong bai nay, em duoc cip mot hinh lap phuong bang dong
thau, co6 mat do dong nhat, bén trong c6 mot 16 khoét hinh tru. Em can tién hanh cac phép do co hoc khong
pha huy mau va dung cac dir liéu d6 dé vé mét do thi thich hop va tim ra ti s6 gitta ban kinh clia 16 khoét va
canh clia khéi lap phuong.

Khi 1ap phuong canh a co mot 16 khoét hinh tru ban kinh b nam doc theo truc d6i xing clia nd, nhu
dugc vé trén Hinh 2.1. L6 khoét nay duoc day bang cac dia rat mong lam bang cung vt ligu. A, B, C la cac
16 nhd & cac goc clia khdi 1ap phuong. Cac 16 d6 co thé dung dé treo khéi lap phuong theo 2 cach. Hinh
2.2(a) chira cach treo dung B va C; con céch treo dung A va B dugc vé & Hinh 2.2 (b).



........... A
. .

. .
........

p@hugng c6 16 khoét hinfrirg /
Phan trén cua gia do

I

C

(2.2a) (2.2b)

Hinh 2.2 Hai cach treo khéi 1ap phuong
Khi tim cac cong thic can thiét, hoc sinh ¢ thé dung nhiing kién thic sau day:

Véi mét khai lap phuong dac, canh a, thi

Y 1 e
4}7 | = gMa2 d6i vai ca hai truc

N c.m. = khai tam (center of mass)




Vi mot khéi tru dac, ban kinh b, chiéu dai a, thi

1

l, = = mb?

o2

I, = R
12 4

Vét liéu va dung cu

1. khéi 1ap phuong bang déng thau
2. dong ho bam giay (thi ké)

3. gia do

4. day dé treo

9. thudc do

6. cac td gidy vé do thi co chia 6 déu

Thi nghiém

a) Chon mot trong hai cach treo khéi lap phuong bang hai sgi day nhu vé trén Hinh 2.2, va tim biéu thuc

cho md men quan tinh va biéu thitc cho chu ki dao dong quanh truc thang ding di qua khi tam, theo
/,d,b,a va g.dday ¢ lachiéu dai cia mbi day va d la khoang cach gitra hai day.

(2 diém)

b) Thuc hién cac phép do co hoc can thiét, khong phéa huy mAu, réi dung nhirng dir liéu thu duoc dé vé

mot d6 thi thich hop va tim gia tri clia b . (8 diém)
a

Giatricla g d Bangkok la g=9,78 m/s’

Nguyén Thé Khi (gi6i thisu)

~”

HOC SINH VI€ET

DUNG TiCH VECTG BE GIAI MOT SO BAI TOAN CO HQC
Nguyén Burc Giang
Ldp 12 Khéi Chuyén Ly, DHKHTN-DHQG Ha Noi

Trong chuang trinh vat Iy 16p 10, phan co hoc, bai toan ném xién la mét trong nhitng dang
bai toan kho nhat. Phuong phap gidi thong thuong nhu da dugc gidi thiéu trong sach giao
khoa 1a xét chuyén dong theo hai phuang vuéng goc. Day la mot cach lam tong quat ma vé
nguyén tac co thé giai duoc tat ca cac bai toan. Nhung d6i vi mot s6 bai toan thi cach gidi
nay to ra qua phirc tap va dai dong. Trong bai viét nay chiing toi xin gi6i thiéu mot cach giai



méi 1a st dung cac tich vécto (ca tich vo hudng va hitu huéng). Vi phuong phap gidi méi
nay, |oi gidi clia cac bai toan trén sé trd nén don gian va ngan gon. D& ban doc tién theo dai,
trudc hét chiing toi xin nhac lai mét s tinh chat clia cac tich vécto.
a) Tich vo huong.
+Binh nghfa: &b =|a|b| os,b)
+ Tinh chat:
» a0b-ab=0 (1)
» (d+Db).(C+d)
—ac+ald+bc+bm. (2)
b) Tich hitu huong:
+ Dinh nghia: |a0b|=c.
¢| =[4] | sin(a tb)
& ¢6 chiéu xac dinh theo qui tac ban tay phai

C

+ Tinh chat
= allb -laobl=0. (3)
« |@+b)o+d)|=[anc]+and|+|p oc)+|p d] ()

Vé mat vat ly ching ta chli yéu sé sl dung cong thirc: v =v, + gt trong dé v, la van téc ban
dau, vla van téc tai thai diém t.

Pé minh hoa nhiing wu diém cla phuong phap nay, ching ta hay xét mét s6 vi du cu thé
dudi day.

Vi du 1. Chimng minh rang tr mot d6 cao nao do so vai méat dat ta ném mot véat thi khi dat toi
tam xa cuc dai, van téc ban dau va van téc ngay trude khi cham dat vuéng goc véi nhau.
Giai: Goi van tdc ban dau la v, va van t6c ngay trudc khi cham datla v.

Taco: v=v, +gt (tlathoi gian roi cla vat).

Ta co: [v, OV]=[v, O(Y, + gt)]

= [V, OV, ]+ [V, Ogt).

Vi [v, 0V,] = 0 theo (3), suy ra

v, OV] =V, Dgt] = v, cosa B g



Vitam bay cliavatla L =v,t=v,cosa

< |[\70 D\7]| =gL
L= v, Ov] _ VY, Bfsin@, V)
g ’ g
Vay L I6n nhat khi sin(v,,v) =1 hay hai van toc v,vav vuéng goc vdi nhau.
«  Nhén xét Trong vi du nay ta da dua ra mot cong thirc téng quat la: L =w

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

Vi du 2. Mot vat dugc ném tir mat dat véi van téc v, 1ap véi phuong nam ngang mét goc o .
Tim tam xa dat duagc, vai goc ném o nao thi tam xa cuc dai.
Giai: Theo dinh luat bao toan cao nang thi van toc cudila v=v,.

- A2a
VO

A0, y--N\V

K&t hop véi hinh vé bén ta suy ra: (v,9,) = 2a . Ap dung cong thrc:

% 09]
g
o L= V. Bin2a
g

V2L
L =-2 khi sin2a =1 = g =4%°
g

max

Vi du 3. Ném mot vat véi van téc ban dau v, 1ap véi phuong nam ngang mét goc a. Tim
thai gian dé van téc cla vat vudng goc véi phuong ban dau.

Giai: Goi thoi gian phai tim 1a t, khi d6 van t6c cla vat tai thoi diém t la:

V=V, +qt

Taco: vV, = V¥, =0

= (V, +91) ¥,

- Ve +V,[E=0



- Vo =V, [ftsina =0
VO
gsina

@t:

Két qua nay chi ¢ y nghta khi t <t, véi t,la thdi gian roi cla vat. Vi du nhu vat duoc ném tir
mét dat thi thai gian roi la: ¢, = 2SN
e sinazi - a=45

V2

Tuc 1a néu vat dugc ném tir mat dat thi dé ton tai thoi gian thod man diéu kién dau bai thi
goc o phai l6n hon hodc bang 45°.

Vi du 4. Mot vat duoc ném 1én theo phuang Iap véi phuong ngang mét goc a. Dén thai diém
t thi vén toc cla vat 1a v va goc léch so vai ban dau mot goc ¢. Tim t.

Giai: Goi van toc ban dau a v,

Taco: v=v, +t

Xét: [v, 0v]=[v, O, + gt)]

< [v, 0v]=[v, Ogt]

=V, Wsing =v,gtcosa

vsing

gcosa

c>t=

Vi du 5. Hai vat dugc ném tai cung mét thoi diém véi van t6c 1a v,,, v,, 1an luot 1ap véi
phuong nam ngang cac goc la a, va a,. Sau khodng thdi gian t thi van t6c clia hai vat song
song vGi nhau. Tim t.
Giai: Sau khodng thdi gian t, ta c6 van t6c clia hai vat lan lugt 1a:
\71 = \701 + gt
\72 = \702 + gt
Theo dé bai v,// v,
- [v,0v,]=0
< [(%, + 9t) D, + G1)] =0
= [\701 D\702] + [\701 N Qt] + [Qt D\702] =0
=V, Ny, sin(a, —a,) —Vv,, g cosa, +v,, [gcosa, =0
= g(Vo; COST; ~V;, COST,H )t
=V, N, sin(a, —a,)

L= Vo [v,, [Sin(a, —a,)

(Vo1 €OSA; ~ Vg, COSA,)




K&t qua nay chi co y nghia khi 0<t <t, (t,: thdi gian roi cla vat).
Tir céc vi du trén day cac ban ciing da hiéu rd duoc phan nao su tién lgi clia phuong phap
tich vécto trong cac bai toan ném xién. Phuong phap nay co thé (ng dung rat hiéu qua cho
nhiéu bai toan ca hoc hay tinh dién.
Bai tap
1. M6t vat dugc ném di véi van tec v, goc ném a. Dén thai diém nao dé thi van téc cla vat
hap véi phuong ban dau goc ¢. Tim thdi gian do.
pS: t = V,Sing
chos2 a+sin® ¢
2. Hai vat duoc ném tai cung mot thdi diém véi van téc la v,,,v,, va goc ném la o, va as.
Pén thoi diém t thi phuong van téc cla hai vat vuong goc. Tim t.
DS t = a®++a’-4b

29
véi a=v,,sina, +v,,cos@, -a,)

TIENG ANH VAT LY

Problem: A child in a boat needs to cross the river. The speed of the current in the river is k
times greater than the speed of the boat in the still water. If the child crosses the river in
such as to minimize the lateral displacemet, it takes time t to cross. What is the mininum
time required to cross the river?

Sulution: The two sketches below show two possible directions for the resultant velocity of
the child (v, at the top sketch, v, at the bottom one). When the child chooses the direction

v, (see top sketch), angle a is maximized, and she gets the minimum lateral displacement.

ol) f:vrf




2 ;} Ol v tmm

From the top sketch:

sina =1/k and cosa = 1—— ——\/k2 -1.
For the minimum time we flnd.

d = Vtmin

For the minimum displacement, the distance traveled (let us call it /) is given by d =Isina,
and the time required to cross with minimum lateral displacement is given by

(kvcosa) t =1 (because v, =kvcosa).
Combining these equations gives: t_. =ksinacosa
or

2_
0 ke-1

tmin
k

T moji:

speed: toc do
current: dong nudc (the speed of the current — toc dd dong nudc)
lateral displacement: do dich chuyén theo dong nudc (nghfa trong bai)
to minimize: 1am (cho céi gi d6) dat cuc tiéu
it takes time t..: mat thoi gian t dé...
equation: phuong trinh
sketche: hinh vé
resultant velocity: van t6c tong hop
ddp dn cdu hoi trdc nghiém

TRUNG HOC CO S&

CS1/11.DapanC
CS2/11.bap anC




CS3/11.Dap éanD
CS4/11.Dap éanD
CS5/11. A: Bung B: Sai C: Sai D: Bung

Céc ban cd ddp an ding: Lé Hoang Sang 9* THCS V6 Thi Sau, Bac Liéu; Pham Béo Long THPT Lé Quy Don,
Binh Binh; Nguyén Anh Phuong 9A8, Nguyén Thé Anh 9A1, THCS Ngb ST Lién, Nguyén Hoang Vi 11B3, THPT
Tran Nhan Tong, Nguyén Ngoc Lan 10A Khéi Chuyén Ly, DHKHTN, Hoang Ngoc Anh Ng6 106, Nguyén San, Long
Bien, Ha Néi; Nguyén Purc Higu 91, THCS Ky Anh, V6 Hoang Céng 9A, THCS Phan Huy Chud, Thach Ha, Ha Tinh;
Pham Van Ninh 8A, THCS Nguyén Luong Bang, Thanh Mién, Hai Duwong; Lé Quéc 10A1, THPT Gia Binh, Tran Th
Huong Lan 10A5, THPT Lé Hong Phong, Tp. H8 Chi Minh; Nguyén Th; Minh Hué 11A1, THPT Van Lam, Hung Yén;
Nguyén Trong Toan, Nguyén Thi Huyén Tram 10A3, THPT Chuyén Phan Boi Chau, Pdu Lé Trung 9B, THCS Bén
Thuy, Vinh, Nguyén Minh Ngoc Van Thanh, Yén Thanh, H6 Quang Son Hung Binh, Vinh, Nghé An; Hoang Thi
Thanh Tam Du Lau, Viét Tri, Tran Quéc Tuén 10G, Han Minh Hoang 11A, THPT Tam Nong, Phua Tho; Lé Dirc Anh
9C, THCS Tran Pha, Nong Céng, Nguyén Thy Thu Hién 9A1, THCS Quang Trung, Trinh Tuén Duong 9D, THCS Tréan
Mai Ninh, Ngé Dure Thanh 11F, THPT Lam Son, Thanh Hod; Lé Anh Tu 9D, THCS Vinh Tudng, Vinh Phiic.

TRUNG HOC PHO THONG

TN1/11. B4p an C)
Goi y: Ap dung cong thirc s=% . Suy ra gia toc a.

TN2/1. Dap 4n B)
Goi y. Khi giat nhanh day 2 do quan tinh, vat chua kip chuyén dong dé kéo dut day 1 thi day
2 da dut.

TN3/11. Dap 4n C)

2
Goi y: Goi | 1a chiéu dai mdi toa tau. Khi toa thir n vira qua ngudi quan sét: nl= a;”
|a gia t6c clia doan tau, t, 1a khodng thai gian tir Itc tau bat dau khdi hanh dén ldc toa thir n

vira qua ngudi quan sat.
Thai gian toa thtt n di qua trudc ngudi quan sat: 7, =t -t _, = (\/ﬁ—\/n—l)\/% . Ap dung d6i

(3-42)  _
(\/§—\/7) Iy = 52s.

.Odéya

v@i toa thr n=3 va toa thir n=8, suy ra: r, =

TN4/11. Pap an A)
Goi y: Cit mot chu ki thi vat di duoc doan dudng bang bon lan bién do. Vay trong thoi gian
bang 5 chu ki thi n6 di dugc doan dudng bang 20 Ian bién do.

TN5/11 Dép 4n B)



Goi y: Gia t6c toan phan cla vat 1a gia t6c roi tv do g. Tir hinh vé 2 ta thay
a, = gsm,8=gvx, Véi v, =v,cosa; v, =v,sina - gt; v=,/vi +v; . Thay cac gia tri cla v,,

a ,gva tdacho vao sé tinh dugc a,.

Hinh

Céc ban c6 dap an dung ca 5 cau: Trdn Van Hoa, Lé Xudn Doan 12 Ly, THPT Chuyén Bac Ninh; Nguyén Lé
Hiéu 11A2, V& Quéc Trinh 12A2, THPT Chuyén Lé Quy Don, Da Nang; Bang Tién Dat 11Ly, THPT Chuyén Lé Quy
Pén, Binh Binh; Nguyén Chi Linh 12A1, THPT Phan Boi Chau, Krong Nang, Dac Lac; Nguyén Long Virong 11C4,
THPT Hung Vuong, t.p. Pleiku, Gia Lai; Nguyén Quang Huy K18B, Nguyén Tién Hung, 11B Ly, PHKHTN - BHQG,
Ha Néi; Ng6 Thy Thu Hang 12ly, Hoang Thanh Ha K9 Ly trudng chuyén Ha Tinh; Tran Quy Duong 12 Ly, THPT NK
Tran Pha, Hai Phong; Tran Nhat Tuan 10A1Ly, THPT Bui Thi Xuan, Lé Quéc 10A1, THPT Gia Dinh, Lé Qudc Khanh
12Ly, Huynh Hoai Nguyén 12Toan, THPT NK, DHQG t.p. H8 Chi Minh; Vi Th; Ngoc Anh 12A3, THPT Yén Khanh
A,Tran Xuén Truong 12Ly Ninh Binh; H6 Quang Son s6 nha 11, Tan Phuc, Hung Binh, Vinh, Phan Thanh Hién
A3K32, Pham Van Hiéu 10A3K33, THPT Chuyén Phan Boi Chau, Vinh, Nghé An; Ha Kim Dung, Trinh Trung Kién
11Ly, THPT chuyén Hung Vuong, Phi Tho; Nguyén Tan Duy 12Ly, THPT Lé Khiét, Quang Ngai; Nguyén Lan Anh
10G2, THPT C4m Pha, Quang Ninh; Ngé Thu Ha Ly 10K15, THPH chuyén Thai Nguyén; Nguyén Van Phurong nha
130, T8 6, Phuang Minh Xuan, Tuyén Quang; Nguyén Duy H6i 10A3, Nguyén Trung Tuén 12A3, THPT Chuyén Vinh
Phc; Lé Ngoc Tu 11Ly, THPT Chuyén Nguyé Tat Thanh, Yén Bai.

Céc ban c6 dap an dang 4 cau: Vi Coéng Luc, Duong Trung Hiéu 11B, Pham Thé Manh,Nguyén Hiru Birc
12B,THPT NK Ngb Si Lién, Bac Giang; Pham Anh Tu, Nguyén Ha Béo Véan, Hoang Burc Tuong, Nguyén Hai Minh,
Nguyén Van Tué, Pham Tién Diing, Pham Thanh D6 12Ly, THPT Chuyén Bac Ninh; Bui Thai Ludn 11Ly, THPT
Chuyén L& Quy Don, Binh Binh; Dinh Van Tuan 11A2, THPT Chuyén Lé Quy Don, Da Nang;Nguyén Hoang Vi
11B3, THPT Tran Nhan Tong, Nguyén Dirc Thién 10D1, THPT Chu Van An, Nguyén Ngoc Lan 10A, THPT Chuyén
Ly, DHKHTN - DPHQG Ha Néi; Nguyén Van Ding, Virong Quang Hung, Nguyén Thanh Long 11Ly, Lé Durc Hai 12Ly,
THPT Chuyén Ha Tinh; Pham Song Phuong Sinh 12 Van, Nguyén Ba Long 12 Sinh, Nguyén Tuén Anh, D6 Trung
Hiéu, Pham Quéc Viét, Nguyén Manh Tudn, Hoang Huy Dat 12Ly, THPT Chuyén Hung Yén; Tran Quang Huy 11Ly,
THPT Chuyén Lé Héng Phong, Nam Dinh; Nguyén Tu Hoa K32, Phan Duy Tung 10A5K32, THPT Chuyén Phan Boi
Chau, Nghé An; Pham Thy Thu Trang 11Ly, THPT Chuyén Luong Van Tuy, Ninh Binh; Cao Quang Hoéang 11Ly,
THPT Chuyén Hung Vuong, Han Minh Hoang 11A, THPT Tam Néng, Phu Tho; Kiéu Anh 11Ly, THPT Chuyén Ha
Long, Quéang Ninh; Pham Van Hung 12A1, Nguyén Thiy Trang 12A2, THPT Quynh C6i, Quynh Phu, Lé Thanh Tu
Nhén 11Ly, Chuyén Lé Quy Don, Quang Tri; Bang Phuong Thdy 12Ly, THPT Chuyén Thai Binh; Tran ST Kién 10Ly
K15, Durong Quéc Huén 11Ly K15, Nguyén Xuén Higu 12Ly K14, THPT Chuyén Thai Nguyén; Lé Hoang Long, Tran
Dai Duong, Nguyén Tung Ldm 11F, THPT Chuyén Lam Son, Thanh Hoa; Truong Huynh Thanh Trac 12Ly, THPT
chuyén Tién Giang; Tran Birc Hiéu Ly K16, Nguyé Huy Hiéu 11F, THPT Chuyén Tuyén Quang; Nguyén Bic Trong
10A3,Trdn Trung Bure, Trdn Van Phu, Lé Hoang Hai 11A3, Nguyén Thi Huyén, Nguyén Thi Phuong Dung, Dang
Cong Hai, Nguyén Van Linh 12A3, Trinh Hitru Phuée 12A10, THPT Chuyén, Vinh Phic.






