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TIM HIEU SAU THEMVAT LY SO CAP
VAN TOC TRUNG BINH CUA CHUYEN PONG THANG

Trong doi séng hing ngay, khi n6i vé chuyén d@ng clia
con ngudi hay cac phuong tién van tai, ngudi ta L thudng
ngy ¥ n6i vé van téc trung binh. Chinh van the frung
binh cho phép ngudi ta danh gia quing dudng di duge
khi biét thoi gian da tiéu ton, hay tréi lai, gitp ta tim
duoc thoi gian chuyén dong theo quing dudng di duoc.

Luu ¥ ring tir “trung binh” ding & diy c6 nghia 1a
trung binh theo thdi gian. Nlumg cling gip cd nhiing
trudng hop trung binh theo quing dwong. Ching han
nhu nd da duge sir dung trong thiy d6éng lyc hoc.

Moi ngudi déu b1et ting vin tdc 13 mot dai lwgng
vecto. Thé van tbc trung binh thi sao? Cén nh¢ 10
ring c6 hai cach hidu vén toc trung binh: vin tdc
trung binh clia @6 dich chuyén va vin toc trung binh
clia quing dwong. Trong trudng hop thir nhét van tbe
trung binh 13 vecto, trong trudong hop thi hai n6 la vo
hudng va dé phén biét ta goi nd 14 t6c 6 trung binh.
Pé 1am vi dy lign quan dén cic phuwong tién vén
thi, ngudi ta quan tAm hon ci dén quing dudmg di
dugc — dé xéc dinh sy tiéu hao nhién liéu, mic do
hao mon clia xe, v.v. Boi vy dudi diy ta chi noi vé
tbe d6 trung binh. P& xdc dinh nd, ta cin biét thei
gian chuyén déng ¢ va quing duomg s di duoc trong
khoéang thoi gian d6: v, = —

Va bay giér 13 cac bai tap cu thé,

Bai toan 1. Mgt tay dua mé t6 chay xe theo mgt
doan dwong ngogi 4 véng vé va thay doi toc d6 theo
cdch “nhay bic” & cubi moi philt: v, = 40km/h vy =
60km/h, vy = 80km/h, v, = 20km/h. Tinh toc d trung
binh ctia mé 16.

Giii.Quing duong tong cong gdbm 4 doan khac nhau.
Trén mdi doan, tbc d6 ddu khong dbi, va xe chuyén
déng trong cling mdt khodng théi gian 14 Az = 1 pht.

. . 5 vAf+w AL+ v ALV AL
Ba&i vy, ta co: v, = =~ Z 4Ar3 A=

=%(v1 +Vy + Vv, ) =50km [k

Bai todn 2. Ldn sau, tay dua mé t6 chay trén quéc
16, anh dinh hwong theo cdac cit dién dung doc bén
duwong. Anh ta lién tiép thay ddi toc dp theo cdch
“phdy bdc” moi khi di qua mt cét dién:v, = 40km/h,

= 60km/h, v5 = 80km/h, v, = 20km/h. Tinh toc dp

" trung binh cila mé 6.
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Gidi. Ky hiéu khoang céch giita hai cot dién 13 /. Khi
d6 quing dwong tong cong di duoc 13 4/, con thoi
gian tdng cong bing tdng théri gian cAn dé di mébi
doan dudmg. Do do, ta cé:

y 8 4] 4 _
© g z‘1+t2+r3+r4_i+i+i+L_
i Vo Vo Wy
- 4 —38.4km /b
1 1 1 1 ?
——

LT T R

Nhu chiing ta thiy trong Bai to4n 1, te do trung binh
cia md t6 bing trung binh céng cac tée do trong méi
khoang thdi gian chuyén déng. That dang tiée, nhidu
hoc sinh nghi mét cich sai 14m rﬁng tc d6 trung binh
luén dugc tinh-theo cach nhu vay. V& mit truc quan,
Bai toan 2 cho thiy ring trong chuyén dong ma & dé
vét di qua cing mot doan dudng nhung vé6i the do
khéc nhau thi tinh tbc d6 trung binh s& phitc tap hon.

Bai toan 3. Chu‘ng minh mng trong chuyén dong
Ihang mot chiéu bién ddi déu, roc do trung bmh cua
vt bang trung binkh cfng ciia toc dp ddu va cudi cia
chuyén dpng.

Giai. Trong chuyen dong nhanh dén déu véi the do

ban dau Vo va gia toc a, quang ducmg duge tinh bing
2
cng thuc S=v0t+% véia>0

Téc d6 trung binh bang ty sO giita quing dudng va
thoi gian vit di hét quing duong do

s _vl+at /2

VvV, =

th ¢ i

\ A an A ogX V-V,
Ma trong chuyén dong nhanh dan déw: a = L

t
VIV, V,+v
Do d6: v, =v, +——~=-L
fid 0 2 2

Véi chuyén dong chim dén déu, khi a < 0, ta ciing
nhén duge chinh cong thirc nay.

Bai todn 4. Trong chuyén dpng nhanh dan déu, mét
chdt diém &i qua hai dogn dudng §| = 24m va S,
= 04m trong hai khodng thoi gian dau tién lién tiép
cung bang t = 4s. Tinh toc d6 trung binh cia chit
diém ¢ nika thir nhdt va thie hai ciia gudng duong ma
chat diém di duoc.
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Gii, Dé bt d4u, ta phai xac.dinh v, va a. Ta cé:

afz ) a (21‘)1
2

s = vt + 5 88, =V 2+

Tir hai phuong trinh trén, suy ra:
Vo= lmm/s vaa = 2,57111.5»*'2
Tiép theo, ta tim téc d6 v, & didm gifta quing duong:
S5 _V-v

2 2a

Tur ddy, ta tim duge v, = (vg +(s, +S2)a) ~14,9m/s

Khi d6, téc @5 trung binh & nira dAu quing dwong

bing: v, _Tt ~7,9m/ s

P tinh téc d6 trung binh trén nira quing dudng thi
hai, ta hay tim téc d6 v, & cudi quing dudng:

2 2
Vv, ~V,
8 8, =—2—2L
2a o
v, = Ve +2(s +s,)a=21m/s
; A oyt
Va ta nhdn duge v, =—*~17,9m/s

Bai 5. Mot vién bi Idn trén mdt phang nghzeng khong
vdn téc ddu. Biét mng & gidy cubi cung né di dugc
qudng diong Iom gap doi ¢ gidy truée do. Cho dp
ddi ciia mdt phdng nghiéng ld 1 = 3,1m. Hay tim téc
dg irung binh trén cd quing duong. Bé qua ma sat.

Gisi. Toan bd quing dudng gbm ba doan. Goi thoi
gian di trong doan dau tién la ¢;. Thdi gian di trong
doan thir hai va thir ba la dd bict va bang ¢, = ¢, = 1s.
Toc d6 cia vién bi & cudi ba doan [4n lugt bang:

v, =al,v, =a(tl +t2), vy = a(ti +1, +t3) :

Vit o0ng thire tinh d§ dai quang dudng cua cac doan
thit hai v thir ba, ta ¢o:

+ at,+aif +i
152:"12"2%: 1 gl Z)fz
-2S2=v2;rv3 t3=a(r1+t2)j_;(r1+t2+t3)r3

Gidi hé hai phuong trinh trén, ta tim dugc ¢;:

2 Y
_ 6 +248 -2t _ 0.5
2(2t,-1,)

Khi 46 tdc d6 trung binh trén toan quing dirong bing:
!

v, =————=124m/s
LG+ 1

Bai 6. O thoi diém tau dién bar dau chuyén dong, mot
nguwoi quan sdat dieng & mép trudc cria no nhdn thci’y
ring toa dau tién cila tou di qua anh ta sau thoi gian
= 10s. Tau dién gém 10 toa, chiéu dai méi toa bang
1= 25m. Tinh toc d5 trung binh cia tau dién trong
sudt thoi gian cd doan tau di qua ngudi quan sat. Coi
chuyén dpng ¢tia tdy la nhanh din déu.
Giai. Goi a I3 gia toc cta tdu dién. Phuong trinh

chuyén dong qua canh ngudi quan sat cia toa thi
)

at

£ . t
nhéit va thi hai 1a: 11=“71 L=yt + 5k

3

Vil =1L = lvétv1 = at, ta co:
z .
,suyrat, =4 («/_ \/—) (1) |

Podi v toa thit ba, ta ¢o: |

at az‘lz o
l —Vzt +—‘2—=—2—-‘ VOl v, =v1+at2 :a(t1+l‘2)

at
att, +
2

Suy ra: £ +2(t +1, )¢,

Gidi ra ta duge: £, =4, (\/5— \/5) @

-t2=0

Tuong ty (1) va (2), di vai toa thit tu, ta co:
te=4(VA-3) @)
Tir dy suy ra, dbi véi toa thit n, ta co:

=t (Vn—Vn=1) @

Péi voi doan tau: L = 107, Thai gxan téng cong dé ca
doan tau di qua ngudi quan sat bang:

t=t 4ty Fott, =t =110

Khi d6, tbc d6 trung binh bing:

:£= 107 ~7.9m/s

110

Bai 7. O mét phén ba dau tién cia qudang dwd’ng xe
chay véi to’c dé vy, o pkdn ba thoi gian cudi cing xe
chay voi toc d Vi Bzet rang ¢ dogn dwong thir hai,
tbc d§ ciia xe bang téc dg trung binh ctia xe trén cd
quiing diong. Hay tinh téc d¢ rmng binh do “ciia xe.

Giai. Theo diéu kién d2 bai

5§Vt
$_ 5373 s
V2:—2= s t =th=—-
oSt t

v, 3

Tu dang thirc cudi cling & trén ta thay § = vyt, thay
vao vé phai dang thirc this ba, ta_ dwge:

4

Xem tiép trang 15) &
(dem it trang 1) 56 180 thaing 8 - 2018

TRUNG HQC CO SO

CS1/180. Khi troi ning, mft 6 t& di tir thanh phé A
dén thanh phd B phai chay véi vén t6c v, = 70km/h.

Khi bat dau xuét phat thi trdi mua nhe 6 t6 chay véi
vin tbc vy = 60/km/h. Khi tanh mura, dudng t6i thanh
phd B con S = 40km, 6 t6 lién ting tdc véi van toc Vg
= 75km/h v t6i B dang thoi gian nhu khi trdi néing,

Tim thoi gian mua va vén tde trung binh cia 6 162
Coi & t6 chay trén dudng khéng dimg.

CS2/180. Hai qua cdu c6 kich thude gibng nhau
nhung kh01 lwgng khac nhau 1a m,; va mz(m1 > my)
duge ndi véi nhau boi mét soi day dai ma 4o dai cua
soi diy 16n hon nhidn so v&i ban kinh céc qua clu.
Khi dit cic qua ciu vao nwde thi né chim, Tim sire
céing ciia soi déy khi thiét bi ndi trén roi trong nudc.
CS83/180. Mot vat duge tdo ra tir mQt khéi nude da
bao boc mot miéng nhom, vit nay ndi trong nude va
phén thé tich ngdp trong nirée chiém o = 95% thé tich
cita vt (hinh v&). Goi f 1a ty phin thé tich nuéc da
tan ra so voi thé tich nude d4 ban diu, tim ty phén B
dé vat néi trén ngdp hoan toan ‘trong nude. Cho khbi
lwgng riéng chia nude la D, = IOOOkg/m clia hude da
14 D, = 900kg/m’ va cia nhom 1a Dy, = 2700kg/m’.

CS4/180. Mot thiét bi téa ra mot cong sudt N = 30k,
nd duge 1am lanh bdi mdt dong nude chdy qua mt
dng xofin c¢o6 duong kinh 13 d = 15mm. Khi thiét b
hoat dong 6n dinh thi nhiét dé cta nude trong dng
xofn ting thém A = 15°C. Xéc dinh vén téc cia
dong nuée trong dng xodn, gia thiét ring cong sudt
toa ra ctia thiét bi chi @& 1am néng nuéc. Cho nhiét
dung riéng clia nxdce 14 ¢ = 4200//kg. K.

CS5/180. Mot mach dién gdm 7 dién trd 13

R =1k, R, =2kQ, R = 0,5kQ, R, = 2,5k

Ry =2k, R, =1hQ, R, =1kQ2

56 180 thdng 8 - 2018

. dugc ndi v6i ngudn dién ¢6 hidu dién thé U = 30%
- Céc dién tré nay duoc ndi voi hai von ké va hai ampe

ké (hinh v&). Cac dung cu do nay déu 1a I twong.

Tim s chi cia cac dung cu do?

u

TRUNG HOC PHO THONG

TH1/180. M6t hinh l4p phuong canh a tich dién déu
trén bé mit véi dién tich tdng cong Q. Tinh lyc dién
tac dung 1én mdi miit ciia hinh l4p phuong d6.
TH2/180. Mot s¢i diy khéng dan khoi hwong phén
b6 déu, hai dhu duge gitr ¢ dinh ¢ cing dé cao. Tur
vi tri cAn bing ciia diy ngudi ta thyuc hidn 1in lugt 2
thi nghiém:
B

SN

—
A

L Kéo diém chinh giita diy dén diém A (lac nay day
cé dang hinh chit V) '
I1. Kéo diém chinh gifra ciia day dén didm B (sao cho
diy c6 dang hinh chit V 1§n nguoc)

Téng cong di thyc hién trong 2 thi nghiém trén bing A,
Hiy tim cong dé kéo diém giita cia ddy dén diém C
(Qiém C nam chinh gifta AB va cling d6 cao v6i hai
dau day).

TH3/180. Mt chlec ném cé khdi hrong M, gbc o =
30° ¢6 thé trwot khong ma sat trén sdn nim ngang.

m
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VETEY & TUCITHRE

Vat m trugt khong ma sat trén mit nghiéng ctia ném.
Quy dao cua vit so véi san lap véi phuong ngang
goc ¢ = 60° . Hiy tinh ti s6 m/M.

TH4/180. Hai day dai cach dién 4t vubng goc,
khéng ddng phing va céch nhau mt dean d trong
khong khi. Cac dy dugce tich di¢n déu moi mat do A.
Tim lyc dién trong tac giita hai day.

A

TH5/180. Mot vd ban cau mong tich dién déu va
dugc gift ¢b dinh. Tir diém trén tryc d6i xmg va cach
tam O dimg bing ban kinh ngudi ta tha khong van tbe
d4u mot dién tich didm (tich dién tréi ddu v6i vo ban
chu). Van tbe cua dién tich diém khi dén O bing v.
Tim vén tbc cta n6 khi bit diu cham v6 ban chu. Bo
qua tac dung cla trong lue.

L4
1
1
1
!
!

DANH CHO CAC BAN YEU TOAN
T1/180. Tim cac s6 nguyén x,y théa mén
(22 —3) =16y +1.

T2/180. Trén mit phing toa do Oxy, c6 tdn tai mét

tam gidc co cac dinh déu 6 toa do nguyén, c6 dién
tich biing 1 vA 6 dai chc canh déu 16n hon 20187

2 .
T3/180. Cho tam gidc ABC c6 4B = AC=5va

BC = 6. Ly diém D trén canh AC, diém P trén doan
thing BD sao cho Z4PC=90° va ZABP = ZBCP.

" GIAI PE KY TRUGC

TRUNG HQC CO SO
CS1/i77. Tir Ha Ngi c6 mpt xe 6 16 chay vé Hdi
Phong véi vin toc 80km/h, Cung hic dé cé mét xe

& 16 chay tir Hdi Phong vé Ha N§i trén cimg duong.

Liic 12h thi hai xe 6 16 ndy di ngang qua nhau. Luc
12k 32 phist thi xe khéi hanh tir Ho Ni cdp bén Haii
Phong va sau 18 phit nita thi xe khoi hanh tir Hdi
Phong cép bén Ha Ngi. Tim vin téc ctia xe khéi hanh
tir Hdi Phong.

Giai. Xe chay tir 12 Noi giip xe chay tir Hai Phong
sau thoi gian z,, con xe chay tir Hai Phong chay trén
doan dudng d6 sau thoi gian ¢, = (32 + 18) = 50 phit.
Xe chay tir Hai Phong dén khi giip xe chay tir Ha Noi
cling sau thoi gian ¢, , con xe chay ir Hi N6i di trén
doan duomg d6 sau thoi gian ¢, = 32 phit. Goi v, 1a
vAn tbc clia xe chay tir Hai Phong va v, 1a vén tdc cia
xe chay tir Ha Noi, ta ¢é phuong trinh:

v2tx = vl 'tl (1) vltx = v2t2 (2)
Riit ¢, tir (2) 1di thay vao (1) ta duge:

-
12 :'\/i;-v2=64 km/h
1

Che ban cb 1oi gidi dung: Lé Minh Hoang 8E, THCS Ding
Thai Mal, Vinh, Ngh@ An; Bii Manh Tra 8A, THCS Nguyén
Quang Bich, Tam Nong, Phit The.

CS2/177. Mot bmh nhe va mong co day dwgce dat khit
voi thanh binh r6i duoc thé vao trong nudc & A séu
h = dcm va binh duy tri & trang thdi dung yén (hinh
vé). Cdn phai dit 1én ddy binh mt vit cé khoi luong
nhé nhdt la bao nhiéu dé day roi khdi bink. Tiét dién
cua binh la hmk tron, tgi mat phang day co dién tich
168 = 0,1m* . Khéi heong riéng ciia nuée la 1 03kg/m

Giai. D& dang thiy ring dé khéi Lrong clia trong
vt dit vao-day binh 12 nhé nhét thi ta phai dit trong
vat sét thanh binh. Khi d6 cac lyc tic dung 1én day
binh gém: :

Tinh ty 56 22 o
fnh & 56 = De- Trong Iyc F; cia trong vét hudng xuong,
6 s 180 thang 8 - 2018

Luc day Acsimet F, thc dyng hudng lén :

F,=10.D §h=40N

Dé ddy roi khoi binh thi ¢4y phai quay quanh diém
A (hinh v&)

(Diém A 13 diém tip xiic gifta binh va day va nim d01
xtmg v6i diém &t trong vit qua tim day). Ti didu
kién cin bang cla day, ta co:

F,-R=F 2R
(R 12 bén kinh d4y) R 2 4

Py

Suy ra: F;=£=20N l
2 F

Khéi lwgng nhd nhét ciia trong vat dé ddy roi khoi
binh la: m-—F =2kg
10

Cie ban c6 1o gidi ding: Lé Minh Hoang 8E, THCS Ding
Thai Mai, Vinh, Nghé An; Bii Manh Trd 8A, THCS Nguyén
Quang Bich, Tam Néng, Phi The.

CS3/177. Mot 5ng chit U chira nude khd: hrong riéng
la p. Nhénh éng hep c6 dién tzck t:et dién § va dioc
day bang mt pit tong rihe gdn véi spi day vit qua
¥ong roc ¢ dmh va rong roc dong. Nhdnh ong Fong
c6 dién tich tiét dién Ién n = 2 hai ldn dién tich tiét
dién dng hep (hinh vé). Truc cila rong roc dong treo
mgt Vit c6 khdi luong M. hé ndm & trang thdi cdn
bang. Héi trong vat M sé chuyén ding mot khodng
la bao nhiéu khi ta rot thémvao nhdnh ho mot lugng
nudc co khdi heong m, dong thoi ciing gdn thém vdo
trong vdt mét gia trong o6 khoi lwo‘ng m. Coi rang
trong cd qud trink thi pit téng ludn tiép xiic véi mdt
nuwée. Bo qua khoi heong ciia spi ddy va rong roc.

Gidi. Strc cang cla day treo nhd hon 2 l4n so véi
trong lirong vat M. Khi & trang thai cén b.%mg, hiéu
mre nude h gifia hai nhanh ¢ia binh dege xac dinh tu

phwong trinh: 10D AS = 1om

P M
Suyra h=——
2D.S

H
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AT Y7 ¢ T R

- Tix @6 ta thay néu ting thém khdi hwong cia trong vat
.1 m thi hi¢u mirc nude & hai nhanh ting thém 1a

m

A=
2D.8

Bay gid, sau khi ting khéi lwgng ciia trong vit va rot
thém nuée vao nhanh ho cing khéi lwgng m thi do
ting todn phin ciia mwc nrdc trong dng hep 14 v (so
v6i e ddu). Vi treo thém trong vat m thi hiéu muc
nudce cua hai nhanh ting A (nhir trén) nén myc nudc
trong nhanh hd phéi ting (v - Ak) . Khi d6 sy thay ddi
thé tich nudc trong hai nhanh 1a;

m
—-AR)+Sy=—
nS(y J+Sy 5

n

{3 m ni
——+nAh ——+n
D S DS 2DS m n+2

ntl  n+l DS 2(n+l)

T do:

Trong vit roi xubng dui voi do cao 1a:
_y__m _n+2 m o242 m
2 DS 4(n+1) D,S 4(2+1}) 3D,S

Cic ban c6 10 giai diing: Lé Mink Hoang 8E, THCS Ding
Thai Mai, Vinh, Ngh& An. .
CS4/177. Piém sing A ndm cdch thiu kink 1d a =
13em, tiéu cw cila thdu knh 16 10cm . Cho diém A
chuyén dong voi vin toc v = 2em/s theo hudng song

song v6i thiu kinh thi dnh cia né qua thiu kinh sé

chuyén dpng véi vén toc 1d bao nhiéu? (hinh vé),

Gidi. Anh A’ clia 4 qua thiu kinh nim c4ch thiu
af 1510

kinh mot khoang: & = =
e oane: 2= T 1510

=30cm
Anh chuyén ddng xa tryc chinh thiu kinh. Gia sir
trong thdi gian T diém sang A di qua quing dudng
A4, thi dnh 4’ di qua quéing dudng ‘A'Al'
Ta cé: A4 _vA T_a

A4 VT b

Suy ra v/, =vA-E=4cm/s
a




S . p—
CS5/177. Trong mach dién. nguoi ta thuong dung
cong tic hai chot dé chuyén mach, né phy thude vio
vi tf ciia tdm noi mach K néi O va I hodc O va 2.
(hinh vé). Hay st dung hai céng tdc loai nay, hai dén
giong nhau va mit nguon dién dé tao ra mot mach
dién c6 thé hoat dong theo cdc cdach sau:
1. Hai dén khong sang.
2. M§t den khéng sdng, mot dén sang binhk thuong.
3. Ca hai dén sdng binh thuong.
4. Cé hai dén sdng yéu.
5. Biét rang dén sang bink thuong la dén dugc mdc
tryec tiép vao ngudn dién, dén sing yéu khi dén duge
mic noi tiép véi nguon. Chit ¥ khi médc céng tic trong
mach khdng duoc dé xdy ra dodn mach nguon.
Vé so 36 mach dién d6 va chi ¥8 khi ndo mach hoat
diong theo timg cdch trén.

Giai. Hinh v& dudi diy 14 mdt mach dién duogce tao
ra d¢ dap (img céac yéu cau sau:

! 2
\\ A

1'). Hai dén khong sang khi ca khéa A va khéa B déu

Y chét 2.

2) Mot dén sang binh thuong, mét dén khoéng sang
khi c4 khéa A va khoa B déu & vi tri 1.

3) Cé hai dén séng binh thuémg khi khéa A & chét 2
va khoa B & chét 1.

4) Hai dén sang yéu khi khéa A & chét 1 va khoa B
& chbt 2. -

Cée ban c6 1oi giai ding: Lé Minh Hoang 8E, THCS Diing
Thai Mai, Vinh, Nghé An.

TRUNG HQC PHO THONG

TH1/177. Mot cdi biit chi tiét dién c6 dang hic gide
dit trén mot mat phang nghiéng c6 goc nghiéng a.
Truc cua but chi
Idp vdi  duong
nam ngang trén
mqt nghiéng goc
¢. Véi diéu kién
ndo thi but chi
khéng lan xudng.

Giai. But chi s& lin xudng khi dudng thang dimg di
qua trong tim biit khéng di qua miit tiép xuc giita bit
va mit phing nghiéng,
Xét mit cit bat chi
vudng goc voi dudng
thing chung ctia 2 mit
phing.

Canh cta lyc gidc déu B
o

Ay

laathi:CB=

cos@
SB i khoang cich giita mit trén va miit dudi cia bat
chinénSB=a+3 (1)
SC lap véi mit phing ngang mét gbe
y=2SCB+a (2)
Bt khéng bj lat néuy < 90° (3)
Tir (1), (2) va (3) ta tim dugc didu kién:
cosptand, < tan30° '
Céc ban c6 16i giai dung: Nguyén Viét Thinh 12 Ly THPT
Chuyén Ha Tinh; Bii Pikc Thing II,A THPT Chuyén Quang
Trung Binh Phwée; Mai Quang Tuan A3K46 THPT Chuyén
Phan B¢i Chéau Nghé An.
TH2/177. Mot mach
dién vo han tgo tir cdc
doan ddy din giong
nhaw. Moi canh co
dién tré¢ R Tim dién
tro twong duong gitta 2
diém A va C.
Giai. Gia str ¢6 dong dién J = 1A di vao mach tir didm
A. Do tinh d6i ximg clla mach, dong dign vao A chia

. . 0

lam ba nhanh ¢ cudng do bang nhau va biang 3 Do
86, 6 dong di tir A dén B véi cudmg do % (A).

Tix B, dong dién iiép tuc phan lam 2 nhénh ¢6 cudng

d6 bing nhau, nén c6 dong tr B dén C 1&%_(}_\_)_1_ .
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A

Mit khéc, ¢6 diém ma dong dién moi noi trong mach

huéng vé @é.di ra ngodi, tai ddy, cudng d6 dong dién -

bing cudng 6 dong dign di vio tai Ala7=1A. Ta gia
thiét diém &y 1a diém C. Lap luén tuong ty nhy trén,
ta lai duge dong tr B dén C cudng d6 1a ‘

% (A). Dong tir A dén B 15% (A).
Cong cuong do dong dién qua cidc canh ctua hai

truomg hop lai, ta duge téng cudng do dong dién di
qua canh d6:

I —£+.1_—l A —l+l%l

=3 T T A 36 2
U I R+I R

Talaicod: Ry = ;C= A 7 £ =R

Cac ban ¢6 161 giai ding: Huynh Anh Tuin lép 11A2 | Tidu
Thai Ngoc, Huynh Ngoc Chdu, Va6 Ldm Quynh Trdn 10A2
THPT Chuyén Nguyén Thién Thanh, thinh phd Tra Virh, tinh
Tra Vinh, Nguyén Viét Thinh 12 LY THPT Chuyén Ha Tinh;
Phimg Hd Nguyén THPT Chuyén Lam Son Thanh Héa; Bii
Pie Ting 11 A THPT Chuyén Quang Trung Binh Phwdée; Mai
Quang Tudn A3K46 THPT Chuyén Phan B6i Chau Nghg An;
Nguyén Canh Minh 11 L}'/;FHPT Chuyén Ha N§i Amsterdam.

TH3/177. Cho mack dién nhu hinh vé. Céc phdn ti
trong mach ly tuwong. Ban dau khéa K mo. O thoi
diém ndo dé ngudi ta dong khda K.

a) Xtic dinh 56 chi ampe ké ngay sau khi déng khoa K.
b) Dong dién trong mach on dinh sau khi dong K.
Tim 86 chi ampe ké. : '

¢) Sau d6 Igi mo K. Tim s6 chi ampe ké ngay sau khi
mo K. .

Gidi. a)Ngay sau dong khoa K dong dién trong mach
bat dau tang tir 0 nén s chi ampe ké bang 0.

b)Khi dong dién trong mach én dinh, khéng c6 dong
qua tu, cudn cam ciing nhu déy dan 1y tudng nén so
chi ampe ké bing 0.

¢) Ngay sau mé khéa, cudbn cadm bit ddu ngin cén
sy gidm dong, ty dién cling chua kip phong dién nén
ampe ké van chi 0.

Cac ban cé 16 gidi ding: Nguyén Viét Thinh 12 Ly THPT
Chuyén Ha Tinh; Ba4i Pric Tang 11A THPT Chuyén Quang
Trung Binh Phwée; Phang Ha Neuwyén THPT Chuyén Lam
Son Thanh Héa.
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VAR LY s T

- TH47T. Mjt qud ciu

dic dong chit ban kinh r
lin khéng trupt khong vin
téc ddu tir dinh cia ban
cdu co dinh ban kinh R =
2r . Hé $6 ma sdt giita qud
cdu va bdn cau pn = 0,2.

Xée dinh vi tri qud cdu va vin téc tdm ciia né khi né
bét ddu truot.

Gidi. Xét tai thoi diém
khi qua cu & vi trd dugce
x4c dinh bing toa do
goc o. Vi khdi tim O
chuyén d6ng tron quanh
tim > cta bdn céu,
nén ap dung dinh fuat IT
Niu-ton ta durgc :

I’IlV2

F,;: = mgcosa — N = =
b & R+r

Ap dung dinh_}uét-BTCN :

(1

mg(R+ r)(1 — cosa) = %IK(DZ (2)

7
Thay Iy = gmrz va®= Al vao (3), ta duge :
T

7mv2

10 ®)

mg(R+ r){1 — cosal) =

Phuong trinh quay quanh khéi tim ctia qua ciu:

Fr=l,y @nvsiy=0 (5
Khi qua cdu bt ddu trugt: F,_ = uN (6)

Tir c4c phuong trinh trén ta s8 tim duge « ~29,2°

Céc ban 6 101 gidi @Gng: Nguyén Viét Think 12 Ly THPT
Chuyén Ha Tinh; Mai Quang Tudn A3K46 THPT Chuyén
Phan Boi Chéu Ngh§ An; Nguyén Cdanh Minh 11 Ly THPT
Chuyén Ha Nji Amsterdam.

THS5/177. Hai qud d
cdu cimg ban kink

¥ ban ddu chwa tich @

dién ddt cach nhau U

K, )
khodng d(d >> r) %_‘/

trong mach dién K, f
nhu hinh ve. =

a)Khéa K., dong, Tinh lyc twong tdc gitta hai qud cdu.
b) Tinh lyc iwong tdc giita hai qud cdu néy trong thi
nghiém truoc thay vi dong K, ta dong khéa K.

©) Tinh Lec tuwong tée githa hai qud cau néu dong ca
2 khoa.
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Gidi. a) Sau khi dong X, céc qui cAu s8 tich dién
bing nhau nhung tréi ddu g va -g, dién thé cic qua lan
lwgt1a 072 va -U72

Dé dang tim dwoc g = 2mey U

Hai qua cAu xa nhau nén lyc tuorng the bing:
2

g Ty o’
47:£0d2 d*
b) Quéa 2 khéng duoe tich dién nén khéng ¢ luc
twrong tac.
¢) Qué 1 ¢6 dién thé U, qua 2 dién thé bing 0.

Dién tich trén qua 1. ¢; = 4?11-801"U

Dién thé qua 2 doqua 1 giy ra:

d
V=U-[E dx:U—i(l_lj ~ul
d
Dé dién thé qua 2 bang 0 thi né phai mang dién tich
¢, sao cho gy ra di¢n theé V,, = -V5,
dre U
d

Ta s& tinh dwoc lyc tuong tac gilta 2 qua chu:
3

F=4¢r50%U

Suyra: g, =—

Cac ban cé 161 gidi ding: Nguyén vidt Think 12 Ly THPT
Chuyén Ha Tinh; Bii Pie Ting 11A THPT Chuyén Quang
Trung Binh Phwée.

DANH CHO CAC BAN YEU TOAN

T1/177. Cho p la mét 58 nguyén to 18. Tim tat cd cdc
56 nguyén dwong k dé ¥ - pk 1a 56 chinh phirong.

Gidi, Datk* - pk=n* véine N.Tacod
—pk=nz<::>(2k—p)2=4112+p2

< (2k+2n-p)(2k-2n-p)=p* Viplasdnguyén

t6 nén xay ra hai trudng hop sau

[2k+2n—p= k=

2k+2n—p pﬁ[ p

|2k-2n-p=p n=1{.

' 2
[2k+2 L et

+ —_ =
| R=P=P 4
2k-2n-p=1 -1
B n= .
4

2 1 .
Thir lai, taﬁhﬁy k=pk= @ théa mén dé bai.

Vay k=p;k=

T2/177. Hoi ¢6 ton tai cdch chia tdp {1; 2; 3 4.
2017; 2018} thanh ba tdp con réi nhau vé tong cée
phan ti ciia ¢de tdp con.dé 1d bing nhau ?

Giai. Ta nhan thiy néu tip {1; 23 . n} dugc‘chia
thanh ba tip r&i nhau 4,8, C va tong cic cdc phén tr
cha ba tdp do6 bang nhau.

Xétthp A'={4,n+1,n+6},B'={B,n+2,n+5},

= {C, n+3, ntd} cac tap 4' B’ C' rdi nhau v tdng '

cac phan tir cia cac tip do bang nhau. Do dé, tip
{1:2;3;..;n+6} théa man yéu céu ciia &8 bai (*). Mt
khac, tap {1;2;3;4;...;7;8} c6 thé chia thanh ba tip
{1:,2;3;6}, {4;8}, {5;7} rdinhau va tdng céc phén tix
clia ba tip trén 13 bang nhau (*¥). Tl (¥) va (**) ta
thé".y réng tdn tai cich chia tip {1; 2; 3; 4; ...; 2017;
2018} thanh ba tp con rdi nhau va tdng cc phin tir
cha cic tap con d6 13 bing nhau.

T3/177. Cho dwong tron (O) tim O duong kinh AB.
Tvén doan OB ldy diem M. Qua M ké mét duwong
théng cdt duong tron (O) tai hai diém Cva D (MC
> MD) Goi K ld giao diém cia duong tron ngogi
tiép tam gidc AOC va dwong tron ngoai tiép tam gidc
BOD (K % O). Chitng minh ring MK L KO.

Giai. Goi H 14 giao
diém cia AD va
BC, E 13 giao didm
cua AC va BD. Vi
AOKC, BDOK,
ACBD la cac tor
gidc ndi tiép va AC
¢it BD tai E nén O,
K, E thing hang,

Ta c0 ZAKB =
ZAKO + ZBKO
= ZCAO + 180° -
ZODB = ZCAO + 180° - (90”- LZOAD) = ZOAD +
ZABH = ZAKB + ZAHB = 180° .

Do @6, tir gidc AKBH ndi tiép.

Ta ¢6 LCKH = 360° - ZAKC - ZAKH = 360° -
ZAOC - ZABH = 360° - (180° - 2204C) - (90° +
Z0AC) = 90° + OAC. Mit khac, /CDH = 90° +

ZBDC =90+ LOAC . Suyra ZCKH = ZCDH, nén

tir gisc CKDH néi tiép. Vi AKBH, CKDH, ACBD 13
che tir giac ndi tiép va AB cit CD tai M nén K, M,
H thing hing. Vi tir gidc CKDH ndi tiép va C, D,
H nim trén dudng tron dudng kinh HE nén K thuje
dudng tron dudng kinh HE. Do d6, ZHKE = 90°.

(p+l)
%

10

suy ra MK L KO DPCM.
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NAUNG CAU HOI KHO VA NHUNG'
CAU HOI MO XUAT HIEN TRONG
PE THI THPT QUOC GIA 2018

Ciu 1: Trong khong khi, ba dién tich d1em dy 42 93
lan hrot dwoc dat tai ba diém A, B, C nim trén cling
mdt durong thing. Biét AC = 60 cm, ¢; =4qs, lyc dién
do g, va g, tac dung Ién ¢, cin bing nhau. B cach A
va C lan hegt 13

A. 80 ¢m va 20 cm. B. 20 ¢cm va 40 cm.

C. 20 cm va 80 cm, D. 40 cm va 20 cm,

CAan 2: Hai di¢n tich diém g, va g, it céch nhan 2
cm trong khéng khi, lyc day tinh dién gitra chiing 1a
6,75.10°N . Bibt g, + ¢, = 4.10°Cva g, > q,. Lay k
=9.10° Nm?/C. Gid trj cha ¢, 13

A36.107°0 C B.3,2.10°8 C.

C.24.10° C. AD.3,0.107°% ¢

Cin 3: Trong khong khi khi hai dién tich diém djt
cach nhau 1an lugt 14 d va d + 10 (cm) thi luc tuong

tac dién gilta ching co @6 1én fwong ung la 2.10° N
va5.10"N. Gid tri cia d I&

A25cm. B.20em. C5cm. D.10cm.

Céu 4: Trong khong khi hai qua chu nhé cing khéi
luong 0,1 g dugce treo vao mét diém béng hai sgi day
nhe cch dién c6 d6 dai bang nhau. Cho hai qué cdu
nhidm dién thi ching diy nhau. Khi hai qua ciu cin
bang, hai day treo hop véi nhau mot goe 30°. Lay

= 10m/s>. Lye tuong tac tinh dién gitta hai qué cau
) do 16m 13 .

A.2,7.10°N B.58.10*N
C.2,7.10*N D.58.10°N

Ciu 5: Bé x4c dinh sudt dién dong E cia mét ngudn
dién, mdt hoc sinh mac mach dién nhir hinh v& (H1).

-

1 oa-
L

-ra-r

e

100G

=T

A e pr—— i

Hl H2
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Déng khoéa K va diéu chinh con chay C, két qua do

: : N SR T -5 n .1
duge md ta béi @6 thi bidén dién sy phu thude cua 7

(nghich déo s6 chi ampe ké A) vio gi4 tri R cia bién
tr& nhu hinh bén (H2).

Gi4 tri trung binh cta £ duge xac dinh bai thi nghiém
ndy la
A 10V B.1,5V. C.20V. D.2,5V.

Chu 6: Pé xac dinh dién tr& trong r cua mdt ngudn
dién, mdt hoc sinh mic mach dién nhw hinh v& (H1).
Pong khoa K v didu chinh con chay C, kbt qua do
duoc mb ta boi db thi bidu din sy phy thude cia sé
chi U chia v6n ké V vao s6 chi I ctia ampe ké A nhu
hinh bén (H2). Pién trér cta von k& V rét 16n. Biét
R, = 14Q.

v 4

HI1
Gia tri trung binh cua r dwgc xac dinh bdi thi nghiém
nay la
A250.  B.200Q  Ci50Q DgQ

Céu 7: M6t thau kinh héi ty ¢6 tiéu cy 30 cm. Vit
sang AB dat vudng goc v6i tryc chinh cia théu kinh.
Anh cua vit tao boi thiu kinh cung chidu vé&i vat va
cao ghp hai l4n vat. Vit AB cdch théu kinh

A 10 em. B. 45 cm. C.15 cm.
Chu 8: Cho co h¢ nhw hinh v&,

D.90 cm.

Vit m khéi hugng 100 g c6 thé chuyén dong tinh tién,
khoéng ma st trén mit phing nim ngang doc theo
truc 10 %o ¢6 k& = 40N/m. Vat M khéi lugng 300 g
¢6 thé truot trén m voi hé sd ma sat L=02.Ban
dau, gify th dimg yén & vi tri 16 xo dén 4,5 cm, diy D
(mém, nhe, khong déin) song song vdi truc 16 xo. Biét
M lubn & trén m va mit tiép xtic giita hai vat nim
ngang, LAy g = 10m/s”. Tha nhe cho m chuyén dong.
Tinh tir Ific tha dén khi 10 xo trd v& trang thai cé chidu
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dai tu nhién 1dn thi 3 thi tbe 46 trung binh cda m 1a
A. 16,7 cm/s. B. 23,9 cro/s.

C. 29,1 co/s. D. 8,36 cm/s.

Cau 9: O mit nde ¢o hai ngudn két hop dit tai hai
diém A va B, dao dong ciing pha theo phuong thing
dimg, phét ra hai song co buéc séng A. Trén AB ¢
9 vi tri ma & d6 c4c phin tir nwée dao dong véi bién
d6 cue dai. C va D 13 hai didm & mit nuée sao cho
ABCD 1a hinh vuéng. M 12 mdt diém thude canh
CD va nim trén vén cuc dai giao thoa béc nhat (M4
- MB = }). Biét phén tir tai M dao d6ng nguoc pha
véi cac ngudn. Do dai doan AB gén nhit v6i gié tri
nao sau day?

A, 4,6\ B. 4,4A. C.4,7A. D. 4,34,

Ciu 10: D3t dién 4p xoay chibu u = Uycosot (U
va @ cb gia tri duong, khéng d6i) vao hai ddu doan
mach AB nhu hinh v&, trong d6 ty dién c6 dién dung
C thay d6i duge. Biét R = 5r, cam khang cta cudn
day Z; =4rva CLw’ > 1. Khi C = Cyvakhi C =
0,5C, thi dién ap gifta hai ddu M, B c6 biéu thire

tuwong ung la
w, =Uycos (ot +@) v u, =Upycos(oi +¢)

(Up; va Uy, co gia tri duong).
R Lr C

A M B
Giatricoa ¢ la
A. 0,47 rad. B. 0,62 rad.
C, 1,05 rad. D. 0,79 rad.

Cau 11; Dat dién ap u = 30cos100nt (V) vao hai déu
doa.‘n mach AB nhu hinh v&, trong d6 cudn cam
thuan c¢6 4§ ty cam L va ty dién c6 dién dung C thay

d6i duoc.

A M-NIB

Khi C = Cj thi dién 4p hiéu dung gita hai diu doan
mach MN. dat gia tri cye dai va dién ap hi¢u dyng
gifta hai diu doan mach AN 13 302 V.Khi C= 0,5C,
thi biéu thirc dién 4p giita hai din cudn cam 13

e i R A AR e e Ty

A 1, =153 cos(100ﬁt+5?ﬂ) V.

B. #,, = 1543 cos(lOO:rt+§) V.

C. 4y =30V3 cos(l()()jrt+%) V.

D. u,, =15v3 cos(lOOﬂ:t+z3r~)V.

Chu 12: Dit dién ap xoay chiéu u vao hai déu doan
mach ¢6 R, L, C mic néi tiép thi dong dién trong
doan mach ¢6 cudng d6 i. Hinh bén 1a mdt phan d6

thi biéu didn su phu thude cla tich v.i theo thoi gian
t. H& s0 cdng suit cla doan mach 13

A.0,71 B.0,5 C.0,25 D. 0,2

Can 13: Trong thi nghiém Y- 4ng v& giao thoa 4nh
sang, ngudn sang phat ra vo sd anh séng don séc c6
bwdc song A bién thién lién tuc trong khoang tir 406
nm dén 760 nm (406nm < A < 760nm). Trén man
quan sat, tai diém M chi c6 mét bizc xa cho vén séng
va hai biic xa ¢6 budce séng A, va A, (A <A,) cho van
t61. Gi4 trj 16m nhét A, 13

A.464nm  B.456nm  C.542nm  D,487 nm.
Cau 14: Dung hat o cd dong ning 5,00MeV
bdn vao hat nhén “N dimg yén gy ra phan img:
sHe+) N—| H+X . Phan ¥mg ndy thu ning hrong
1,21 MeV va khong kém theo birc xa gamma. Liy
khéi hrong cac hat nhén tinh theo don vi u bang sé
khéi cta ching. Khi hat nhin X bay ra theo hudng
léch véi hiwdng chuyén dong ciia hat o mét goc 16n
nhét thi dng ning ctia hat X ¢6 gia tri gén nhit véi
gia tri nao sau day?

A. 0,62 MeV. B.0,92 MeV. -

C. 0,82 MeV. D. 0,72 MeV. .

12

(Xem Dap an & huong dan gidi trang 18) &=
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~ BAITAP DAL

BAI 1. TE BAO QUANG BIEN

T¢ bdo quang dién (TBOP) ld dung cu bién doi ning
heong song dién tir thanh dién ning. Té bdo quang
dién don gmn nhdt Id mét dung cu bin dan véi iop
chuyén tiép p-n. Khi hép thu biec xa quang hoc, do
hiéu g quang dién trong, 56 phan tir 1di dién ty do
tiing lén va dugc tach ra boi truong ciia I6p chuyén
tiép. Két qud 1a 6 hai phia cia 16p chuyén tiép tao ra
mét hidu dién thé - dugc got ld s.d.d quang.

L Té bao quang dién Iy twéng

TBQD 1y twdng c6 thé bidu dién dudi dang mot
ngudn dong va mot dibt mic song song (hinh 1). Gid
tri dong quang dién I, ciia ngudn phat duoc x4c dinh
chi bdi cudng d6 va thinh phén phd cia 4nh sing
chiéu t&i va khéng phu thude vao dién tré tai. Dibt D
14 phén tir phi tuyén: dong I, va dién ap Up, trén D
lién hé véi nhan boi hé thie 7, = CUL, v6i C 1a mét
héng sb da biét.

ko

1.1. Mic vao TBQD dién trd tai Ry. Coi dong quang
dién I 1a d3 biét, hdy x4c dinh sb chi cia ampe ké
va von ké. :

1.2. Dién tré tai Ry thay dbi tir 0 dén mot gia tri rht
16n. Hoi khi d6 dong qua tdi phy thude vao dién ap
trén tai J(Uyy) nhu thé nio?

1.3. X4c dinh dong ngin mach L, (Ry; = 0) va dién ép
chay khong tai Uxx(Ry — ).

1.4. V& d6 thj biéu dién sy phy thudc L(Uy).

1.5. Hoi v6i gid trj nao ciia dién trd tii (Rpgg,) thi
cOng sudt toa ra trén tai 1a cyc dai va cbng sudt cuc
dai (P_,,) d6 bing bao nhiéu? Tinh dong dién (Jpy.)
va dién 4p trén tai (Upy,,,) khi do.

E6. Cho Iy, = 1,0m4, C = 4,0.10°4/V. Tinh c4c gia
tl'l: cua IKZ? UXX’ IPmaxﬂ UPmax= RPmax va P, max

s6 180 thang 8 - 2018
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_IL. Tén hao ning lugng trong TBQD
" M6 hinh gin véi thuc té hon cia TBOD phdi tink

dén ton hao do téa nhiét bén trong né (trén dién tré
ciia cdie tim bdn dan, cdc tiép xtic, v.v...). Khi do so
db twong dwong s€ philc tap hon. Trong so d6 nay
S& xudt hién dién tré R mac song song voi nguon
dong va dién tro RHOC mdc ndi tzep (xem hinh 2). Gid
tri cdc dién tré ndy coi nhie dii biét.

1 ko
oAl
LET 9

|
2.1. Mic vao TBQB nay dién tr& tai Ry;. Coi dong I,
13 d3 biét. Hy x4c dinh b chi clia ampe ké va von k *.

2.2. Pién tro tai Ry thay dbi tir 0 dén mét gia tri rit
1én. Lap phirong trinh lién hé dong qua tai va dién ap
trén tai,

2.3. Tim biéu thiic dong ngin mach L ,(Ry = 0) va

'dién 4p chay khdng tdi Uy (R — o). Tinh gia tri

clia cac dai lu’o‘ng ndy khi cho I, = 1,0mAd, C=4,0.10
34/p7 (nhu & phin T) vi Ry = 1020, Rypp = 10°Q.

2’4 Sir dung céc tri s & trén hiy v& db thi ciia ham
50 Iy( UH) ’
2.5. Hoi véi gia tri nao cha dién trd tai (Rqu ) thi
cOng sufit toa ra trén tai 13 cyc dai va cOng suit cuc
dai (P, ) d6 bang;bao nhigu?

max.

BAI2. TUONG TU QUANG-CO

Tuong tr quang-co la su giong nhau vé qu dao
chuyén dpng clia hat trong mét trucng lic thé véi
quy dao mot fia sang frong mot moi trudng khing
dong nhdt vé mdt quang hoc. Qup dao ciia mot chér
diém va qu dao ciia tia sdng s& trimg nhau khi cé
s twong tng xde dinh gita thé ndng va chiét sudt
bién thién theo khong gian cua moéi truong. Thyc 1
ndy dd dicgc phdt mink vé mat Iy thuyét boi nha vit
Iy va todan hoc limg danh ngudi Ailen W. R, Hamilton
vao ndm 1834 va trong thoi dgi chung ta né dd dnh
hudng dén viée xdc ldp moi lién hé gitta quang hoc
va co hoe song (hay co hoc luong k).
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L Chuyén ddng chia hat trong trong trudng

Mot vat duoc ném 18n véi vén tdc ban dau 1a v, lap
voi phuong thang dimg mét goc oy doc theo mot mét
nam ngang. Bo qua stic can khong khi.

YA

=N

o ig

>
1.1. Viét cac phrong trinh chuyén d6ng ctia vat , tirc
cac ham x = x(t); y = y(t). St dung hé toa do nhu
trong hinh v&.

1.2. Viét phwong trinh quy dao y = y(x) cla vit.

1.3. X4c dinh tAm bay ctia vat va dd cao cuc dai
clia no.

1.4. Chimg minh ring tai mét dicm bét ky trén quy
dao, gbc o tao bdi van toc cia hat va phuong thing
ding théa mén phuong trinh fly) sina = fysino, (1)
voi fly) 1a mdt ham nao do cla tung d¢ y. Tim ham

sb do.
YA

£
1.5, Néu thujt toan dé dung ﬂuff dao cha chuyén dong
theo ham a(y) tiy ¥ d bigt cia tung do y.

I1. Tia sdng trong mdi trwong khong dong nhat
theo lop.

‘ Chiét sudt ciia mot khdi chat trong sudt, cé kich thude

16n, thay ddi tron theo d6 cao theo quy luat

n=ng\Jl1—p @)

trong do n, va y 1a cac
hang s6 da biét. Mpttia y,

sang chiéu t6i bién cia
khéi chét tai diém A va
say khi khne xa tai d6 o
18p mét gbe o vai truc |/'

Y

2.1. Hoi tia sang dat t6i d6 siu téi da 13 bao nhiéu

trong khoi chat?

2.2. Hoi diém di ra khoi khéi chét cia tia sang cach A

mot khoang bing bao nhiéu?

L. Qu¥ dao trom

Mot vé tinh chuyén dong

voi vén toe c6 dd 1ém v,

khdng dbi theo mét quy

dao tron ban kinh #,

xung quanh médt hanh

tinh ¢6 ban kinh R. Biét

gia tbe roi ty do trén bé

mit hanh tinh 1& g.

3.1. Xéac dinh ban kinh qu¥ dao cla vé tinh.

3.2. Do mdt nguyén nhén chira biét, tai mot thoi diém

nao d6, huéng vecto vin toc thay doi mdt goc nho,

nhung d6 16n vén téc khéng thay dbi. Khi d6, hién

nhién quy dao v§ tinh s€ 13 mdt elip. Hay x4c dinh sy

phu thudc ciia véin toc vé tinh vao khodng cich v(r) tir

né dén tAm hanh tinh,

Goi y: Thé ning ciia vt trong trucng hdap dan la

GMm
r

U=— v&i M va m lan heot la khoi heong clia

hank tinh va vé finh.
3.3. Tim d6 bién thién dé 16n vén téc Av khi khodng
céch den tAm hanh tinh thay ddi mét lwgng nhé Ar

34. Chutng minh rang khi vé tinh & cich tdm hanh
tinh mét khoang r, ta c6 hé thirc
Av v

= 9

IV. Tia s4ng trong mai trwdmg khong déng nhat
déi xing truc

Mt khéi tru duoc lam b?mgchét liéu trong suét,
nhung chiét sudt clia n6 giam chém khi ting khoang
cach dén truc cia khoi try theo quy ludt
mry=n(d-p) (4)

trong d6 n, va v 12 cac hing sb da biét.

Hoi cin phdi tac ra mdt
chép sang & céach truc
khdi tryg mdt khoang
bang bao nhiéu d& mot
80 t1a sang- ¢6 thé lan

truyén theo vong tron
xung quanh tdm nim

i Oy. Hé toa d6 cho nhu 4 X yén tryc khéi try?
; ! hinh ve. (Xem hudng dan gidi trang 21) &
14 s& 180 thdng 8 - 2018
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(2v, - V3)"1
2v, -V,
Tur day, ta tim duge: v, =4V,

Bai 8. MGt xe mdy di tir thanh pho A dén thanh pho
B véi téc dp khong doi bing 80km/h. Trén duong
quay tré vé, mét phin quing duong do qud dong cic
phirong tién giao thing, nén xe chi chay dugc véi tdc
d6 30km/h nén mdt théi gian ding bang thoi gian liic
xe di tir A dén B. Sau 6 phdn dwomg con lai rdt thong
thodng nén xe phong voi toc dg 100km/h. Tinh toc &6
trung binh cia xe trén toan bd quiing dwong tiv A dén
B va ngupe lgi,
Giai. Goi khoang cach tir A &én B 13 . Khi @0, théri
gian xe di nia hanh trinh (tic lac di) bing:
t =L v6i v, =80km/h
v]
Quing dwong ma xe di véi tc do v, =100km/ h
béng: L =L-vt,=L-v, L. EL
. v 8
Va thoi gian xe di hét quang duong do 1a 5 =12 /%
gian x¢ di hét quing duong do 1a .

Viy, toc d6 trung binh trén ca quéng dudng khir -hdi 1

2L 2L 2 '
2L 5L 25

=4 +

Vi =

=64km/ h
21 + 1, o

v, 8y, v 8y

Bai 9. Mot xe 6 t6 chay trén hai doan lién tiép ciia dieong
i v6i cde toc dp khdng doi. Biét ving tdc di trung bink
trén mira dwomg diu 1om gdp hai lan so voi & mia dwong
thi hai va thoi gian dé di hét doan duong thit nhét bang
mgt phan tw 1ong thoi gian chuyén dong ciia xe. Hoi toc
g trung binh ciia xe & nira déu thoi gian Ion gd'p bao
nhiéu ldn so véi mira thoi gian thir hai.

(i, Chuyén ddng cta xe duge md ta & H.1.

Vo= Vo b -

| I
| !
1 i
[ I
i I
) 1

= [ SR —
~

07| 2
T3
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D thi véi cac dudng mau do biéu didn chuyen dong,
 khi & nira thoi gian dAu tién, xe chay vdi toc do trung

binh v,,, con & nira thir hai né chuyén dong voi the dé
trung binh Via- D3 thi véi cac dirdmg mau xanh (hodc
den) bidu dién chuyén déng khi xe chuyén dong trén
doan dudomg thir nhét véi tée do v, trong khoang mét
phf‘:m fir thoi gian chuyén d6ng, con & nira thoi gian
thir hai xe chay véi tbc d8 v, = = V. T déng thic vé
dién tich dudi hai d6 thi (d8u chi quing dudng), ta

L

tim dugce (voi luu ¥ vy, = vgy): vy, = 5

Goi 1, 13 thdi gian sao cho Z+ 7, 13 thoi gian xe di

bét nira dudmg diu (xem H.1). Tir didu kién cho trong

déba‘ti,tacé:£=2v!b £+1-x =, £+£_fx
2 4 2 4

T
T didysuyra: 7. =—.

ysuyra: 7, 12" |
Luu ¢ dudng xanh (den) thing dtng chia a6i dién tich
nim dudi 46 thi mau xanh (den) thanh hai phén c6
dién tich bang nhau (béng nira quing duong), ta co:

8 T T T
— =V —+WT, =V, ——7, +—
2 4 (4 ZJ

5
T déy, ta tinh dwgc: vy, = —gvz VA vy, =,

o Y
Suyra:-L-=

v02

Bai toan 10, Mgt xe dién di hét khodng cich gifta
hai ga ké tiép trong mét thoi gian nhdt dinh, dong
thoi ban dau né chuyén dong nhanh din déu, sau ds.
chuyén ddng déu va cudi cn‘mg chdm dén déu. Biét
rdng tong thm gian tdng toc va giam toc la Af =
2 phut, con tdc dp cuc dai cia tau ld v, = Sm/s vd
khodng cdch gifta hai ga la 5= 1500m. Tim toc d6
trung binh cua tau, ‘
Giai. Ky hidu tdng thoi gian chuyén dong cua tau
gitra hai ga 1a ¢, thoi gian ting tée 1a t,. Khi do thoi
gian giam tdc (phanh) 1 Az - £, D thi mé ta sy phu
thudc cuia tbe do xe vao thoi gian cho trén H.2.

VA
Vgl -
] |
] 1
] |
] Sz |
] ' I
I I .
8 ) |85
0 fy f [ :
[ nh 2,
15
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Volo

Sau thoi gian £, xe di dwge quing dudng s, = 5

D2 dang nhén thiy, quing duong ma xe di dugc khi
chuyén dong déu bang: s, =v, (£ —At)
va quing dudng xe di duge trong thi gian ham:

vﬂ(tﬂtl)_vo(At—to)
BETT, T g

Khoang cach giita hai ga bang: s =5, +5, +5;, =

Vol vo (At —ty) v, (26— At)
=—2—‘+V0(f At)-l- 2 0. >

T diy ta tim dugce théri gian chuyén ddng cla xe

=5+ B 3605
v, 2
: s 1500 /

va toc dd trung binh cla xe v,b=7:—36—0m4,2m 8

Bai todn 11. B§ thi bidu dién sw phu thujc tée dg
cua vit vdo thoi gian cé dang niva vong tron (H. 3)
Biét toe dp cwc dai ctia vat 1a vy Hiy xdc dinh téc dé

trung binh ciia vit sau thoi gian 1.

vA
Vo
0 f t i

[ Hinh 3. |
Gidi. Dién tich ctia hinh vudng t0 vang (dém) irén
hinh 13 R?, v6i R 13 ban kinh m’xa vong tron. N6 tzong

img voi quing duodng /, —Vo 2 . Trong khi do, di¢n

~ tich nira véng tron bang > nR* twong ung vOI quang
duong [ vt 43 di qua. Do-do, néu dién tich nira vong
tron 16n hon dién tich hinh vudng noi trén bao nhiéu

" 1An thi / s& 16n hon /; by nhiéu lan. Béi vy

t 7R /2 &

vy = 4

Khi 46 tbe &0 trung binh ciia v4t bang:
!

v:b_}__’_:l— Yo

16

———binh-trong-hai-trueng-hop-dé—So- _sanh-toc_do-trung

Bai todn 12. Mgt con kién chay ra xa 16 kién theo
duong thing sao cho toc dg clia no ty Ié nghzch voi
khodng cich tinh dén tim 10 klen Tai thoi diém khi

con kién & dxem A cdch tdm t6 kién mot khodng 1|
=Im thz roc dg trung binh ciia no bang vy = 2m/s.

Tim téc téc db trung binh cia con laen khi né chay
tir diém A dén diém B & cach tém 18 kién mot khodng
Iy =2m.

Giad, Quang duomg ma con kién chay bang I, - ).

Ching ta chn tim thoi gian con kién chay trén doan
dudng do (tir A dén B). Phan doan duong d6 thanh
céc phan nhé Al ma con kién chay qua trong nhiing
khoang thdi gian bing phau va bang At. Khi d6,

Al

vy (A1)
doan Al. Chinh ¢ong thirc ndy da goi ¥ cho ta ¥ tuwémng
giai bai toan. Dung dd thi biéu dién sy phu thudc cia

At= voi v (AD) 1a thc d6 trung binh trén

dai luong vao [ trén doan dudng tir A dén B.

v, (Al )
Vi Al tién t6i 0, va nhé ring, theo de bai, toc do ty 1¢
ngugc véi khoang céch, nén do thi nhén dugc 14 mot
dudng thing (H.4).

%J\
1 L yd
v,
S O S
Vi
A B -
0 tl t2 !

Phin dién tich hinh thang o dam trén H. 4 v& tri s |
ding bing thoi gian cén tim: ‘

: 11 1 |
t:Srkang =—2—[;‘+—-](lz _ll) =

1 V2
{1 14 I -
=— = -1
2(1}1 v, 11]( 1) 2v111
L—-1  2v]
; =21 =" x13cm/s
Do 46, Vs ; L+l

Bai todn 13. Trén H.5 biéu dién do thi qudng duong
di ciig mot chuyén dong thing bién doi déu ciia hai
vét, khi ching sau mgt thoi gian nhw nhau di duoc
nhitng quéng dwdng nhie nhau. Hay tinh toc do trung

s& 180 thdng 8 - 2018
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binh ciia hai vt trong khodng thoi gian (%;tl)

S A Sh
8 5

R
=
J

Giai. Vi hai chuyén ddng 13 bién dbi ¢éu, nén néu
quing dudng di dugc cia chiing va thdi gian chuyén
dong 1a nhu nhau thi hai vat phai chuyén déng véi
van téc co do 10'11 nhu nhau. Vit thu nhét chuyén
dong khong van tde diu va dat duoc tbe do Yo = at,
con vat thir hai bét ddu chuyén d6ng véi vén tde vy
voi gia te a heéng nguoc lai va dimg lai sau khoang
thdi gian ¢). Khi d6, ca. hal chuyén déng s& di duge
2

cung mot quang du:o‘ng bang: 5= a3

The dd trung binh cia hai vat san cd thoi gian chuyén
dong 1a nhwr nhau va bing vy, = tanc (H.6).

SA SA
\S]

“t

, e 4 ;
Trong khodng thdi gian (El;tl]’ toc d6 trung binh

clia vét thir nhét 16n hon vat thir hai. Ban doc c6 thé
tw ching minh di€u d6 bing do thi!

Bai todn 14. Ba nguoi khach du lich chi ¢é mét chiée
xe dap, cdn phdi dén mét dia diém trong thoi han
ngan nhdt (thoi han duge dinh gid theo nguoi t6i
cudi ciing).Biét ring xe dap chi cho duoc 2 nguwoi, boi
vdy nguedi thir ba hic dau phdi di bj. Ngiedi di xe dap
chO’ nguoi thit hai dén mot diém ndo dé trén duong,
roi tir @0 dé ngwoi nay tiép tyc di bg, con nguoi di xe

s 180 thang 8 - 2018
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. dap quay lai dén nguoi thir ba. Hay tim toc dp frung
. bink cila ba ngudi khach du lich néu biét tdc dp di bo

= dkm/h, con toc d3 di xe dap la vy = 20km/h.
Gidi. Vi thoi gian dwge tinh khi ngudi cudi cing
t¢i noi, nén né s& 13 ngan nhit khi ca ba nguoi téi
noi dong thoi. Cac dd thi biéu didn dudng di cua ba
khéch du lich theo théi gian duge cho trén H.7.

la 2]

S A 7

N

Cac dwong xanh (den) 1 d3 thi biéu didn chuyén déng
clia 3 khach du lich d& ho ddng théi t6i duoe dich C.
Doan OA biéu dién chuyén déng ciia hai ngudi 1 va
2 di xe dap (trong thoi gian At)), tiép theo doan AC
biéu dién chuyén ddng cia ngudi 2 di bd t6i dich C.
Doan OB biéu dién chuyén dong di bd clia ngudi 3;
tai B ngudi 3 gip ngudi di xe dap quay lai d6n, va
doan BC biéu dién chuyén dng cta hai ngudi 1 va 3
di xe dap dén dich C cing lic v&i ngudi 2. Goi thai
gian ngudi di xe dap tir A quay lgi B don nguai 3 1a -
At,. Ngoai ra, cung lruy rang doan thang dirt nét trén
hinh v&, d6 1a 44 thi biéu difn chuyén dong tuéng
tu'cmg ciia nhém du lich véi toe d¢ trung binh v,,. Ta
biét rang tan goc nghiéng cia mdi doan dd thi cho
biét tdc do chuyen dong, do do vy, = tano.

Ti H. 7 ta thiy thoi gian di bd cta ngudi 3 va ngudi
2 déu bing At; + At,. Dya trén hinh hoc cia H.7, ta
c6 thé vit dwoc hé phuong trinh sau:

v (Af +AL)+ v, At = Vo (A + AL +AL) (1)
VAL —v,AL =v, (Af + At )

2A,

2A¢ At v ()

T (1) va '(2) suy ra:v,, =

Mt khc tir (2) suy ra At, =22 ;"1 AL ()
2 vl .

17




T It 2
TR T
Thay vao (3) cudi cing ta tim duge tdc d6 trung binh
: v, +
ciia nhém du lich bing: v, = =22, =10km / h
v, +v
BAI TAP

1. Mot ngudi di xe dap tx A dén B. J nia
diu quing duong, ngudi dé di voi the @ v, =
12km/h. Nira thoi gian con lai, anh ta di voi toc
&6 v, = 6km/h, sau d6 anh ia di b voi tbe dé
v, = 4om/h. Tinh tdc d6 trung binh cla ngudi d6 trén
toan quing duong.

M ~ Thkm I h

PS: v, =
S R

2. Mot vat roi khong vin toc dau tir d¢ cao h. Hay
tim téc d6 trung binh ctia vt & nira dudi cia quy dao.

1
ps: v, = 52 i

3, Khi di tir thanh phé nay sang thanh phd khéc, nira
dau quing dudng Nam cho xe chay voi the do vy, nira
con lai anh di véi toc d6 v,. Trong khi d6, Biac —ban
ctia Nam — ciing di theo con duong do, nhung nita
dAu thdi gian anh cho xe chay véi tc 49 v, nira thdi
gian con lai anh di v6i toc dd v,. Hoi toc db trung
binh cia ai 16n hon?

PS: Tc §6 trung binh clha Béc 16n hon.
4. Mot vién bi dat & diém giira trén mét phéing nghiéng.
Nguoi ta truyén cho n6 tbe 6 vy hudng théng 1én trén
doc theo mit phing nghiéng. Khi di dén diém cao
nhét ciia mit phéng nay vién bi lan nguoc tré lai. Tim
thc d6 trung binh ctia vién bi khi né chuyén dong trén

mat phing nghiéng.
3

5. Mot 6 t6 nira diu thoi gian di voi toc 46 v, = 80km/h,
thiri gian con lai chay véi toc o vy = v,/2. Tim toc 40

* trung binh cua x¢ & nira sau cua quing duong.

e

PS: v, =%v0 = 48km [ h

6. Mot khach du lich trong mét phén ba d4u tién cua
téng thoi gian di chuyén di trén duong dat voi tbe dd
v, = 2km/h, sau d6 mot phén ba téng quing dudng
anh ta di theo dudng nhya voi the dd v,. G cubi ching
dudmg thi hai, anh ta gap mét xe tai, va di nho xe

Ty trdy vé diém—xuét—phét—(eﬁng—theo-con_duémgcﬁ)..
Biét riing xe tai chay voi toe d§ khong d0i va bang vs.
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Cau l: PA: D

HD: Dién tich g4, ¢5 cung déu dé hye dién do g, va g,
tic dung 18n g, cén bing vi B ndm gitta A va C, tirc 1a
BC + BA = 60cm (1)

D6 16m 2 tuc trong tac béng nhau

48> CB 4B \gq 2

Giai hé (1) va (2) tim duge dép 4n D.
Ciu2: PA: D
HID; Theo d& g, + g, =4.10°C (1)
2 dién tich ddy nhau ciing ddu nén
9.10° L2 - 6,75.10™ (2)
¥
Giai hé phrong trinh (1) va (2) duoce dap an D.

Cau3: PpA4: D
HD: Theo dé

—

Tioh téc @5 trung binh ctia khach du lich nay.
pS: v, =2v, =4km/h

7. Hinh 8 13 8 thi biéu difn s bién thién vén tc cia
mét chét diém trén mot doan dudmg thing theo thoi
gian. Tinh toc 49 trung binh cla chit diém do6 sau
thoi gian £, Biét rang hai doan cong trén dd thila nira
vong tron va t, - f; = /2.

2
" YTinh 8.
vy =X
PS: th 24 1
Lwogng Tie

—(Sueu-tamy-dieh-va-gioi-thidu)

s& 180 thang 8 - 2018

|9.9,|
(@+0,1y @

Chia vé v6i vé ciia phuong trinh (1) va (2) duoc
d+0,1 '

2.10° =k|q;—q;| (1yva 5107 =

=2, tir d6 tinh ra dép 4n D.

Ciud: PA:. C

. HED: Do tinh (\:hét‘déiqxﬁng, ta chi cAn xét c4n bing
cia mét qua ciu: P+T+F’E =0
Tir hinh v& ta 06 tan g = fﬁ‘ . Theo d& thi 20 = 30°,
thay s6 tim dwgc dép an C.

=~

Ch

F

Cau 5: PA: A
HD: Ap dyng dinh lust Ohm:

_ 1 R r+
E=I(r+R+R)es 1R R
(r+ R+ R) 5 e W

Dt —=Y;R = X thi ham sb c6 dang ¥ = aX + b véi

1

I

i; pel +R,
E E

hinh v&.

Trén 46 thi, ta thiy c6 2 diém d& nhan biét toa dd 1a

(20; 40) va (100; 120). Thay céc toa do nay vao (1)

qd =

nén d6 thi ham sé cé dang nhu

40=20, 7+ R,
ta duge hé phuong trinh £ .
120= 1%, 7Ky
E E
Gidi hé ta duge £ = 1,0F
Can 6: PA: D
HD: Ap dyng dinh luat Ohm:

E=I{r+R+R)=>U, =E-1I,(r+R&,) (1)

Trén 40 thi, ta thdy c6 2 diém d& nhéan biét toa d 1
(0,7; 0,02) va (0,1; 0,06). Thay cac toa d6 nay vao (1)

s6 180 thang 8 - 2018

R Y e R

"ia duge hé phuong tminh 1 -2 %02(r+14)
) 0,1=E~-0,06(r +14)

Gial hé ta duge r = 1,0 .

Ciu7: P4: C

HD: Anh cing chiéu cao gép 2 14n vit 14 anh 4o,

k=20"% 00 =

d d—f

Thay f= 30cm tinh duge dap an C.

Ciu 8: PA: A |

HD: Chuyén dong ciia hé c6 thé chia 1am 2 giai doan;
GDI: Tt khi tha nhe cho h¢ bét dau chuyén dfng t6i
khi 10 xo nén cuc dai lan 1. O giai doan nay, M chju
tai’c' dung cta lyc cing day huéng sang phai cin bf?uig
V({’I luc ma sat trwot huéng sang trai nén né dimg yén.
Con m chiu tic dung cta luc din hdi va luc ma st
tnro*t, chuyeg dong cta m la dao dong didu hoa, di tir
phai sang trai; vj tri can bang O ciia m cich vi tri 16
x0 khéng bién dang O mét doan '

F, M
00, =x,="= =%=1,50m; vi tri bién d6 ban

dau 1a 4;; vi tri bign 46 e sau 13 4, tirc 12
O4, =04, =04 - 00, =3cm = A4, =6cm

chinh 13 quing duong di duge cla m trong giai doan
ndy. Thoi gian chuyén ddng ciia m bing nira chu ki

Aty “El—ﬂ'\/;=0,057r(s)

Vi tri I6 xo0 khong bién dang

'
B — » N
A, 0 6 4

qaz: M néim yén trén m, hé M va m dao ddng didu
héa quanh vi tri cin bang O v6i bién @b
A=04, =04,-00,=1,5%m v chu ki

_ M+m
I, =27 20,22 (s)

L.c‘; X0 U(B::Vé trang théi ty nhién 1an 3 ciing 1a thoi
d]en'lu m di qua O lan 2 & GP2 (1 lin & GP1). Khi dé,
m dé di duoc quing dudng 34.= 4,5¢cm trong thoi

.3
glan ZTZ =0,157(s)
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VAR EF&TRECITES
Téc db trung binh chuyén dong clam i
6+4,5

T x16,7cmls
0,057 +0,157

Ciu9: 4. B

HD: Trén AB ¢6 9 ‘vj
tri ma & d6 cac phan d,
ti nude dao dong voi

bién do cye dal

= 4) < AB <5 (1) .
Ti hinh v&, ta thz’a",y

2IA<d, +d, < DA+ DB,
ma ABCD 13 hinh vudng, I 14 trung diém CD

’ 2
=2 ’ABH[?) <d,+d,<~2AB+ 4B

5B <d, +d,<(V2+1)4B ()
Thay (1) vao (2) ta dugc
wsa<d+d, <(N2+1)52 ()

2 ngubn ddng pha, khong mét tinh téng quat ta gia sir
1, =u, = Acos(mt). Khi d6, phuong trinh dao dong

d;

tai didm M 12

z{d,—d n(d,+d)
Uy = 2Acos[—(27—1)—Jcos(a)t———a——
M 13 cyc dai giao thoa bic nhét véi d; - dy =4 (4)

— cos(ﬁ—@%d—l)j =—1 = dé M dao dong

. .ox(d,+d
ngugc pha véi tac ngudn thi —(—21——1)— =ml7w

=>d, + d, = 2mi (5) v6i m 1 56 nguyén duong.
T (3) va (5) > m=5hodcm =16 (6).

T (4), (5) va (6) gidi ra

o

= —_—6,5ﬂ,
4 =352 7y hojie {d_‘ (®)
d,=4,51

d,=5,51
Mt khéc, tir hinh v& thi
AR = \Jd? — AB* +\|d> — AB" (9)

Thay (7) vao (9) gidi ra AB = 4,38 — dap 4n B.
Thay (8).vao (9) giéi ra AB = 5,29% — loai vi khong

T

Ciu 10: PA: D
HD:Khi C=Cy— Zc=x.
Ta ¢é:

tan {D“MB,,- - tangDuABt’i

tan ¢ = fan (%Maﬁ @i ) = 1+ tan %wh"tan By i

dr—x 4dr—x 5(4_5)

__F F5r _ r
=tang= Ar—x dr—x B 2()

1+ . +| 4-=

¥ r+3r r

Tuong tw, khi C=0,5C, > Z,= 2x tatim duoc
{2
r
———5(2)

6+(4—2i]
¥

Tir (1) va (2) gidira

tangp =

+) £ =0 1a nghiém thm thudng
¥ .

) L=1=tanp=1= dépanD
.

X 5
1) —=5S=>tanp = —7—_—‘>
r

logi vi khong théa man CLe” > 1.

Cau 1l: DA: A

HD: Thay dbi dién dung @& hidu dién thé trén cudn
cam cyc dai — cong hudng. Khi do Z = RVAZ =2y

Theo d&:
' 152
Uy =12y =%.,/R2 +7: =—R£../R2 122 =3042

'—)ZL =R\/§=Zc0 N
Khi € = 0,5C, thi Ze =2Z, =2R\3

UABO UABO

Z=JE2+(RJ§—2RJ§)2=2R;I<): 7 - R
U, =17, :9:;%,}3\/3 153 () (1%

R3-2.R3 '
tang, =——R—-=—\/§

ZC = ZZL =2R'\[§
“Zo(-Z)=2E o
- qauf'”udﬂ = q’“:ﬁ _GQ,MB;,- - a—— _F"J’— &

théa mén (1).
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Cau 12: PA: B

HD: Khong mét tinh tdng quét, gia s
u=U,cos(ant+p); i=1I, cos(at)

=> ui = Ul cos @+ UI cos (2wt + @),

tire 13 tich nay dao déng quanh vi tri cin bing cb toa
o P = Ulcosg véi bién do UL

ur

K

v

5

1
1
1
1
[N
1
01,
1

| S
Ao

Ulcoso

Céc diém duoc danh diu (chim) trén db thi cach nhau
nhiing khodng th&i gian khong dbi. Tir mbi quan hé
giita chuyén dong tron déu va dao dong diéu hoa ta cé

Ulcosa=UI-2 _
UI cos(2¢) = UI -7 =UI{2c0s” @ —1)
Gidi hé tim duoc
UI=8=Ulcosp=2=cosp=0,25
Cau 13: DA: A \
HD: Diéu kién dé tai diém M c6 2 cyc tidu giao thoa

(k+ %) P D > [k +%J—ﬂmi“D & k>0,64

a a
A A A = xeX Cn - A
bPiéu kién dé tai diém M khdng c¢6 nhiéu hon 2 cuc
R .
tiéu giao thoa

(k+§)—ﬁ‘""“D > [ —lj—ﬂ"‘“D = kh<2,78
2) a 2) a _

Pidu kién dé tai didm M cb 1 cuc dai va 2 cuc tiéu
giao thoa la

e Pl <{k+§)ﬂl_D:(k+1)’l—q
a 2) a a

:(kf%)%<(k+2)ﬂ“ﬁ‘?])

Vé6ik=1thi 4 <487nm = A, =487nm

thi 4, =812mm >760nm. - loai vi khong théa man
dé bai
Voi k£ = 2 thi A <464nm A, =464nm thi

A, = 773nm < 760nm théa mén d& bai

s& 180 théng 8 - 2018

HOC VATLY QUA (trep théo\‘z.‘mﬁg'] 4

HUGNG DAN GIAI
BAI 1,
1. TRQB Iy twéng

1.1. Dong trén tai bing hidu dong quang dién va dong
qua didt: Iy = Iy - I, (1)

Pién 4p trén tai va trén dibt 13 nhw nhau. Thay

U
I, = ﬁ-‘i via I, =CU, vio, ta duge phuong trinh

H
béc 2: CU; +lUH ~I,=0
Ry ’
— 2
Gii ra ta duge: U, = NI HACRs Ty

2R,C
Khi d6 dong trén tai bing

; =&=—1+~/1+4CR§,/I¢

7 Ry 2RLC

1.2. it I, = CU vao (1), ta tim dugc méi lién hé
gitta dong va dién ap: I, = I, - CUL (2}

1.3. Khi dién tr& bing 0, dién 4p trén tai cling bing 0.
Con khi dién tré tai 1én — dong ciing biing 0. Tir (2),
taco: Iy =1, (khiR=0)va U, = /% (R rit 16m)

1.4. D6 thi biéu dién méi phy thude Ly (Uy) 13 mét
nhanh Rarabg)le. Dinh ctia parabole nay co toa 46 (0;
I7), diém cat tryc hodnh ¢ hodnh d§ Uxy.

&

Cinl14:DA4: B

HD: Tacod

Ky+K,=5-1,21=379—> K, =3,79-K, ;

V& gién @b véc to P, = P, + P,; goi B 1a goc hop bai
huéng 1&ch ciia hat X so véi hudng chuyén dong ciia
hat o ta ¢d _ :
Pyt~ Py _

cos fi =
2pyp,

o 18K, +-22!
17K, +20-3,79+K, JK,

NN 4485

D4 B dat gié tri 16n nhét khi K = 0,9MeV
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NI a5 T
1.5 vit 1,6, Nhéan hai vé ctia (2) v6i U, ta co:
1U; =Py =1,Uy~ CU;,

Pé tim cuc dai cua Py ta lay dao ham phuong trinh
trén theo dién &p va cho bang 0, ta duge:

fI
UPmax = EI’E - 0,29V

Suy 1a: + B, =IUp

13
= =0,19mW -
3 3C

2
I,—CUp,, =3 1o =0,67mA

I 1
-cu = 55 {11

+ IPma'x =

Uy 3 1
Fs T I, 2.[3CI,

+ Iy =1, =1,0mA

+UX)(=\[%=055V

1L Tén hao ning hwgng trong TBQD

2.1. Dong quang dién I, by gid dugce chia thanh ba
nhanh: dong qua dibt I, dong qua dién ird song song
Iap v dong qua dién tré nbi tiép va qua tai Iy (xem

hinh v& trong d8): I, = I, + I 1y @)

=433Q

Pién 4p trén diét va dién tr& song song Rypap €6 thé
biéu dién duge qua dong trén tai:
Up=Ups= i (Ruoc +Ry) (B

Khi d6: 1, = CU} = Cl (Ruoc + Ry)’
U Ryt Ryp
N A 7L R B 12T

Thay cdc bidu thitc ndy vao (3), ta duge:
Rupc+ Ry + Ryyp 1,

CC(Rope + Ry Ih + -1,=0(5)

TIAF
Gidirataduge: Iy = .

2
Ruge+ Ry + R + J(RHOC Ry + Rmﬁ] + 41, C(Ryge + RH)2

4P
20{Rpoc + R )’

(6)

Bryep

Pién ap trén tai: Uy = IRy
2.2. Biéu thirc (4) 06 thé viét lai nhu sau (luu ¥ Ry

4 =U, +1,R
bay gid bién thién): U 1oC

W+ Iy + Lo uBaoet Rae) 1 =0 7
F1AP

Dy chinh ]2 hé thirc can tim.

2.3. Trong (6) ddt Ry = 0, ta tinh duge dong ngin

mach:

2
Ruoe + R \[ ﬂgﬂwj +41,CRE ¢
RY[AP

2CRE

le

Ta ciing s& thu dwgc nghiém nay khi ta cho Uy trong
(7) bing 0.
Dién 4p khong tai nhin dugc khi ta cho I, trong (7)

—1+,1+4I,CRL»

2CRE -

bing 0: U,y =

Thay sb vao, ta tinh dugc:
= 0,88mA va U,y =039

2.4. Thay céc sb liéu d6 cho vao (7) va nhén hai v&
véi 10°, ta duge:
AU, +1001, ) +U, +11007, =1

‘Mé ngodc, ta dqug:_
4U2 +10° 1% + 800U , 1, + Uy + 11001, =1

Vi dong ludn luon nhd hon 10734 (vi I, ciia ngudn
lubn bing 1mA = 104), nén ) hang 10*72 c6 thé
b6 qua. Khi d6 phuong trinh ¢6 thé viét lai nhu sau:

1,(1100+800U,,) =1-4U}, ~Uy

Dai lugng 800UR thay d6i tir 0 &én 3 12 (Uyx X 800).
Dit no bang gia tri trung binh 150, cudi cing, ta ¢6:
1-4U% -U,

1250
Trén hinh duoi day la aé th1 biéu dién sy phy thudc
ctia Iy vao Uy Nhin vao dbd thi ta thay sy khéc nhau
ciia 40 thi v& tir bidu thire trén va db thi chinh x4c v&
tix (7) 12 khong 16n va chi thé hién & cac dlen ap nho.

Iy(mA)

I, =

chinh xac

g&n ding

Khi d6 (5) c6 thé viét lai dudi dang:

22
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0.0 [ 0,2 0,3

2.5, Dung phép gin dang tdt & rén ta c6 thé vibt:
U, -4UL-U},

1250
Léy dao ham va cho bing 0, ta tim dugc:

P=1U,=

2

=0,20/ VAP, =0,10mW >R, = %’_ 4840)

BAI 2.
I. Chuyén dng cia vit trong trong trudng

1.1. Loi gidi phén ndy di qua quen thudc. Phuong
trinh chuyén djng theo truc x va y la:

X =vy,fsma,

1
y=vyrcosay 5 I
2
- 7
Y A Vy
v V.
Cto
g

x

1.2, Khir 7 tir hai phwong trinh tren ta nhan duoc
phuong trinh qu¥ dao:

2
VX g x _
= Y =1,c08¢ -= :
Vpsing, 2\ v,sing,

=
V, S &,

Sau khi rat gon, ta duge:

g
—Fz—xz 2

v, sin” &,

y=xcote,

Nhu viy quy dao cia vat 1a mt parabole.
Tir ddy d€ dang nhén duoc tAm bay va d¢ cao cyc dai:

2 2 2
v, sin2e, V; CO8™ ¢,
—__0 Q X _ — )]
- va hmax - ymax - . (3)

g ' 2g
1.4, D& dang nhan thiy ring tich d6 16n vén tbc véi
sina. chinh 13 hinh chidu clia vécto vén tdc trén truc
nim ngang Ox: vsing = v,, ma dai lugng nay 1a khéng
d6i trong qu4 trinh chuyén dong, vi khong cé ngoai
Iwc ndo 1am thay ddi thanh phin vén the nay. Do viy
ham f(’) can tim c6 thé 13 d6 16n van tde ma ta c6 thé
tim dugc tir dinh Tuét bdo todn niing hrgng, Thuc vay,

v:l 2

+mgy =20
=7

ta co:

O day ta da chon méc tinh thé ning & mit &4t bing 0.

Tir day suy ra:
& 180 thaing 8 - 2018

Vi LT b

Va tir phuong trinh (1) cho trong dé bai, ta c6 thé viét:

flwz—gy sina =sina, (5)
vy

1.5. Y tuéng co ban & day 1a phén qu§ dao thanh cic
doan nhé, v s& tién hon, néu 14y d6 dai cac doan nay
1a khéng dbi va bing /. Gid st chimg ta mubn tim
diém thude quy dao co )
toa dd (x;, v,). Theosy 74
phu thude goc (5) cia Ve —
toa d6 y, ta c6 thé tinh
duoc goc ma doan nhd 5, | [
tiép theo clia quy dao
s¢ huémg theo: o, = .
ap)l). Khi do, toa dd = N
dau cua doan tiép theo

L

Xpy =X, +isine,

duoc tinh theo cong thl'rc:{ (6)

_ Yea = Yk +lcosa,
Vi cac toa do ban dau di cho, tha tuc trén cho phép
ta dung dugc mdt cach don tri qui dao chuyén déng.

Nhur vy, méi phuy thude a(y) xéc dinh don tri quy
dao chuyén déng.

Ghi chii: C6 thé chimg minh rang viée cho ham

oy} cho phép ta viét dupc phiwong trink vi phén cé
nghiém duy nhdt.

H. Tia sang trong mbi tiirbng phin 16p khéng
dbug nhit

Chung ta viét dlnh ludt khic xa trong mdt trlrorng .

phén 16p khéng dong nhét: #(y)sing = n, sina,

Thay vao phwong trinh trén bidu thirc (2) cho trong
& bai mo ta s phu thude caa ch1et suAt vao toa do 2

ta cb: nyf1— ;fysma n,sing, (7)

Phuong trinh nay cb dang hoan todn nhu phuong trinh
(5) xéc dinh quy dao chuyén déng cia vat dugc ném
1én khong dwéi mét goc ndo dé so véi phurong ngang,

Luu ¥ ring trong co hoc, twong ty Voi chiét sudt ciia
danh sdng la d¢ lom vin téc qud ld mét két qua bt
ngo: o ché noo trong quang hoc téc dp cia tia mng
thi trong co koc toc @ clia vt lgi giam (chu y rang

chiét sudt'n = —, tiec ty 1€ nghich voi tbe dé ).
v

Dé c6 s twong tmg hodn toan gn,ra cic phttong trinh

(5) va (7), chn phai diit: y === (8)
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o= gRl=vin (12)

vATeyaTediTeE .
Do d6, quy dao ctia tia md ta boi phuong tr‘{nh .(7)
ciing 12 mot parabole, v(i cac tha{rl 50 dugc xaf: dn?h
boi chc cong thire (3). Boi vy de gidi phan nay cua
bai toan, ta chi cAn vibt lai cac cong thirc (4) va doi
tr&s 1ai vé y theo cong thirc (8):

2 -
n2ex, 2sin2a,
5 = Yo S < o= 0
g ¥
2 2 2
o, cos” a,
2g Y

Ghi chii: D¢ sdu cyc dai ma tia sang xa“m nhdp vao
mdi trwong ciing co thé dwgc tim tir diéu kién phan
xg todn pha‘;n. Tai d¢ sdu cyc dai sino = 1, béi vay tir

nyJ1—yy sine = n,sind,
Suy ra ngaJl— Yh,. =1y SN,

]-sin‘q, cos’a

1% )

¥

Puing nhu ta tim dugc o trén. B&nLg cdch tiwong tu, tc{
ciing tim dwoc khodng cdch tir ché tia sang di ra khéi
méi tricong (o1 A.
1L Qu¥ dao tron
3.1. Trong chuyén dong tron, theo dinh ludt T Newton
va dinh luit van vit hap dén, ta co:

Tir ddy tim duoc: Boe =

Mv: Mm
t=G—- (10
fo s

(xem hinh v&). Khéi lrgng hanh tinh M ¢6 thé rat ra
tir ¢Ong thirc tinh gia tbc roi ty do & mait dat:

Y ) ‘
ng—RT = GM =gR* (11)

Tix cc bidu thire do ta thiét 1ap duoc hé thirc giffa toc
5 clia vé tinh va ban kinh qu§ dao tron clia no:

2
. gR
v, =
' A

Tir d6 suy ra ban kinh
R2

quy dao: Fo=£v2— (13)
0

3.2. Sy phu thudc cua

van tbcvé tinh v vao khoang cach r dén tam cling co
thé dugc thiét 1ap tir dinh ludt bao toan ning lugng:

e
2 % 2 r

i
Dimg cde bidu thite (11) va (12), di rat gon, ta duge:

v M ﬁ—G% Vi s vz_ng

_— _— ;:}—_v=_-
2 Gro 2 ¥ 2 Y2

’2 R’
Cudi ciing, ta duge: v(r) =V, fzr -1 (14)
o

3.3. Hé thirc cAn im & duoc thiét 1ap dé dang hon .
bz‘”mg cach 1:‘3.y dao ham:

2gR*
A‘V:—-A}": V02 [— %2]13
dr 28R ) V¥
vir
2
[ E e 9)
zng B Vot .
vir
2 RZ
34.Dit r=r, = &R ta nhan duge: 52—=1. Trong
' R _ vor
Av _ vy
truong hop do tir (13) ta suy ra: . . (16)

Day 13 diéu cn chimg minh.
1V, Tia sang trong mdi trudng Khing ddng nhit
dbi xémg true
Ap dung sy tuong ty giffa quang hoc va co hoc ma
ta @A thiét 14p & trén (ma cu the 14 chiet suat twong tw
véi the d6 ctia vat!), tir (16) ta co the khang dinh rang
didu kién dé co6 thé ton tai tia sang tron 14:
An n(#)
Er- i _—];'_ (17) e r
Sir dung biéu thirc mé ta sy phu thudc cia chict suat

vao ban Kinh: n(¥) = n,(1-yr), ta tim duge:

an_ A0 A
Ar Ar Ar

ny(1—y7)
Thay vao (17), ta duge: —7#, = Lr__

Tir diy ta tinh dugc ban kinh cia tia sang tron:
r=5—- (18)

Ghi chii: Didu kién co ban (17) dé ton tai tia sing
wwon c6 thé nhdn dwgc ma khong can dung to1 suw
twong tw quang-co. Mdt déu song cua tia n(:iy prh(ii
quay sao cho né luén hudng theo phuong ban kinh.

3
A

Biéuwdy—cé-fhe-tmng—tméng—hgp-néu_théa..mﬁn diéu
kién (xem hinh vé):
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Nguyén Xuén Chénh
Ky thi V4t Iy chau A (Asian Physics Olympiad —
AphO) lan thir 19, goi tit 1a AphO 2018, dugc b
chirc tai Ha Noi tir ngdy 5/5 dén 13/5/2018.
Mbi thi,sinh tham dir déu phai lam hai bai thi ; bai thi
I thuyét va bai thi thye nghiém.
P& bai thi thyc nghi¢m & AphO 2018 ¢4 tén 11 “Hi¢u
tmg tr dién tr& khong 16 (GMR)” duoc dénh gia 14 48
thi hay, ndi dung rét hi¢n dai nhung vira sirc voi thi
sinh (hoc sinh trung hoc pho thdng) chi c¢6 1a hoi dai.

Nhin dip ndy xin gidi thiéu véi ban doc Vit 1y ngay
nay hiéu tmg tir dién trér khong 10 GMR ndi mét cich
gon nhe cho hgc sinh trung hoc phé théng hidu dwoc
phéng theo cach giai thich & phin mé diu cua bai
thye nghiém Vit 1y AphO 2018. Ching ta cfing tim
hiéu ngén gon céc cAu hoi & dé thi ¢ so b 1lam quen
véi viée thi thye nghiém trinh 46 AphO. Cudi cing
ta tim hiéu céng trinh tir dién tré khidng 16 mai dirge
gidi Nobel vt 1§ ndm 2007 nay di duoc ung dyung
rong rai trong doi séng nhu thé nao.

1. Hi¢u émg tir dién tré khdng 15
Trude khi noi dén tir dién tré khdng 15 ta xét dén tir
dién tr& (thong thudng) c6 & bat cir vit dan nao.

v(r+Ar)  w(r)
r+Ar r

Diing tinh chdt cia ty

1€ thire ta co: .

v(r + AF) _ v(r) N

r+Ar ¥
wr+Ar)—v(r) _v(r)
r+Ar—r  r
hay Av_r)
Ar, r
Luuy r&ng trong ‘quang hoc’ v = E, nén Av = L An
) n Ar n Ar

Thay vao biéu thirc trén, ta duwgc:

c An ¢

An _ n
“nt Ar mr Ar r
Bay chinh ld diéu kién (17).
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.Tir dién tré (magnetoresistance) ciia mot vit din dién

.13 sy phuy thude dién tré ctia vat d6 doi véi cudng do

tlr trirdng ngoai tac dyng 1én vit, thudng duge tinh
' R(B)-R(0)
R{0)
8(B) 14 gia tri cha tir dién tro, tinh ra phén trim
R(B) 14 dién tr& cua vat & tir truong B
R(0) 14 dién trd cia vit khi khdng c6 tir trudmg (B = 0)

theo bidu thirc: 5(5)=

Co hiéu tng tir dién trd 12 do tac dung trye tiép cia
tir trueomg 1én dong dién (dién tich chuyén dong). Luc
Lorentz lam cho cac hat mang dién ch_uyén dong bi
1&ch theo chidu vudng goéc dong dién tirc 13 1am gidm .
d6 linh dong clia hat mang dién theo chidu di thing.
Do dé dong dién s€ gidm tic 1a dién trd ting khi tl
trudng manh 18n. Thyc t& déi véi vét liéu dén dién
théng thuong (kim logi, ban din) tir dién trd khé 16n
¢ tir trudmg cyc manh, con & tr trwdng nhoé thudng
gap trong doi séng nhur tr trwomg Trai Dét, tir truong
do cic nam chim nho, dong dién nhd sinh ra...) ti
dién tr& rit nho, dwdi mot phin trim. T dién trdy
khong 16 13 mét hidu (ng méi c6. & mang tir da 16p
ché tao theo cich ctia Albert Fert va Peter Griinberg,
hai nha khoa hoc dugc gidi Nobel Vat Iy nim 2007
vé cong trinh nay.

Mang da 16p & ddy ché tao theo cach dic bigt gm
céc 1ép st tir (nhu Fe, Ni, Co...) xen k& véi c4c 16p
phi sét tir (nhur Cu, Cr). Bé day céc 16p niy duoc tinh
toan k§ sao cho mdi 16p sat tir i mong dé ¢ vecto
tir hoa ty nhién nim theo mét phwong xdc dinh song
song voi bé mit mang. B& day caa mbi 16p phi sit tiy
cling duge tinh toan sao cho hai 16p sét tir & hai bén
16p phi sit tir ludn ¢ vecto tir hoa tir nhién nguge -
chidu nhau (kiéu phén sét tir, hinh 12) '

-~ e\

Ri1

Hinh 1. Mang tr da Iop to ra hiéu tmg tir dién tré
khéng 16. Dién tik ¢ spin ngugc chiéu vecto tir dp
ciia mdng sdt tir bi tdn xg manh khi di qua mang; dién
tr 6 spin cing chiéu di qua, mang sdt tir hdu nhur
khdng bi tan xa
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Xét vé dién tré tire 14 nhimg yéu 6 cén trd dong dién tir
chay qua mang iir da 16p noi trén cAn ché ¥ ring & finh
vuc tit, dién tir khong chi 12 hat mang dién ma con co
spin. Trudng hop chung, trong sb céc dién tir chuyél}

- dong tao ra dong dién qua cac 16p méng tr, mot nika s6

dién tix cO spin song song cung chiéu véi vecto tir 46

clia mang sat tir, mot nira so dién tir ¢ spin song song

nguoc chidu v6i vecto tir 40 ciia mang sat or.

Trudmg hop khong c6 tir trromg ngoai anh hudng dén
mang tir da 16p, nhir 44 néi trén cAu tric mang tir da
16p ¢6 thé chia ra thanh céc.ciip mang st tir ké tiép
nthau, m&i cip 14 hai mang st tir ¢6 vecto tir o nguge
chidu nbau (hinh 1a) & giita 12 mang phi sét tir. Dong
dién di qua mdi mang sit tir nhu vy gdm hai loai
dién tir. Mot loai (c@ 50%) ¢6 spin ngugce chié'u'lvector
tir 46 ctia mang st t& nén tan xa rit manh, tuong
duong v6i dién tré R rét 16n. Mot loai (¢ 50%) cé
spin cung chidu véi vecto tir dd cha mang sét tlr nén
héiu nhuw khong bi tan xa, tuong tmg voidién tré v rit
phé. i qua cp hai top sit tir co vecto tir 4 nguge
nhau, dong dién nhu 1€ song song qua hai dién tré
+ + R nhu v& & hinh 1a trén. Dong dién qua ca mang
tir nihidu 16p ciing vy, nhu 13 qua hai nhénh, mdi
nhénh du c6 nhidu dién tré 16n R néi tiép nbau do d6
dién tr chupg ciia 6 mang tir nhiéu 16p 1a kha 16n.
Khi ¢6 tir trudng ngodi di manh thc dyng 1én mang
tix da 16p, vecto tir 40 ciia tét ca cc 16p sat tir, hdu
nhw khéng bi tan xa, twong tmg voi dién trorr it nho.

© Xét bt ol cap 16p sét tir ghn nhau ndo, vecto tir 4O

clia ching déu song song cing chidu. S6 dién tir co
spin cung chidu v6i vecto tir 4o di qua cd hai 16p tr
rAt d3 dang vi khong bi tin xa, dién tr& twong dng rét
1hod. S6 dién trd ¢6 spin nguoc chidu véi vecto tir ¢
di qua hai 16p tr déu bi t4n xa manh, dién tr§ fwong
{mg 16n. D v6i ca hai 16p sét i, dién tré chung nhu
13 ghép song song hai dién tro rét nhé r ghép nbi tiép
va hai dién tro rét 16n R ghép ndi tiép, vi véy dién 6
twong duong 13 it nho (hinb 1b, trén)

© Dong dién qua ca mang tir nhidu 16p khi ¢ tir trudng

ngodi tdc dung cfing vay, 50% dién tir co spin cung
chidu v vecto fir 46 qua ca mang ti nhidu 16p rét
d% dang nén dién tr& cia mang nhiéu 16p khi c6 tr
trudng 13 rit nhé.

Véi co ché dién trd thay dbi theo tir trudng ngodi &
mang tir nhidu 16p nhu vy, nén dbi voi cac t trudng
thong thudng trong ddi song, tir dién tr& cb thé 1én
dén muoi mAy phén trdm, rat 16n so v6i tir dién tr6 6
cac.vat din {hong thudng, do 46 co t&n goi 13 tir dién

thich hiéu tmg tir dién tr& khéng 10 nhu trén, & thi
gi6i thidu mot loai cim bién tir théng dung hoat déng
rén oo s& hidu tng ti dién tro khdng 1. Céc cauhoi &
d2 thi déu dya trén hoat ddng cua cam bién tir ndy nén
cam bién duoc gioi thidu rét chi tiét cy thé (hinh 2)

4 E 5
a) ' b)

Hinh 2. V5 link kién 8 chin cé vé phuong nhay cam
Vvéi tir truomg (hinh 2a) va bén trong ld 4 phdn tir
GMR néi theo kidu ciu Wheastone (hinh 2b)
Bén trong vo hinh kign 8 chan la 4 mang ti nhiéu
16p, goi 14 4 phin tix GMR ni véi nhau theo kidu ciu
Wheastone voi hai chin 4 va 8 néi véi ngudn cung
Eép dién va hai chn 1 va 5 14 dé 14y tin hi¢u ra.

Truc ma cam bién tir nhay v6i tlr trudng ngoai
duge danh diu bing miii tén & v6 ngoai cia linh
kién 8 chén, truc vudng goc voi chidu miii tén 13
iruc cAm bién tr khong nbay véi tir truong ngoai.
Trong 4 phéan tot GMR ¢6 2 phén tir dugc che chén
khéng cho tir treong ngoai tac dung. Ngoai ra con
¢6 bd phin tap trung tir thong lam cho tir treong
bén trong cam bién manh gap k lan tr trudng
ngodi tac dyng.

K¢ hiéu dién rd ciia cac phin tif GMR 12

Ry =a,Ry =b,R, = c,Rg=d

2. Tém tht cAu hoi ciia d¢ thi thue nghig¢m

Véi phitng thong tin v& cam bién tir hoat dong dya
trén hiéu tng GMR nhu vy, d¢ thi da yéu cau hoc
ginh 13m céc phan thi nghi¢m sau day.

Phin A. Xac dinh cac ngué"n e truong

_ D& cb tir frudng cb cudmg 40 va phuong biét trude,
hoc sinh duge cung cap mdt cudn ddy tron co 500
vong dudng kinh dé do dugc bing thudc ké, phéi
tinh ti troomg B & tim cudn day phy thudc cudng do
dong dién I qua cudn déy, dudi dang B = kI, B tinh ra
Gauss (lG =1x 10*4T) con I tinh ra mA.

trér khdng 1. (giant magnetoresistance). Sau khi giai
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- Tir trwedmg Trai Dét c6 & moi noi ‘trong khéng gian
thi nghiém. Gf_)i B, 14 thanh phan nim ngang cia tir
trrong Trai DAt.
Tim biéu thirc By cia tir truong Tréi it do theo
buéng nﬁm ngang nhung léch mdt goc B theo hudng
Nam-B?lc. (nhu vy céc cAu hoi & phan A khéng Lién
quan dén tl‘:r‘dién ir& khong 18, chi van dung nhitng
cong thirc vé dién va tir d4 biét, tinh ra két qua dé
phuc vu cho cac phén sau)
Phan B. Nghién cuu cdc hiéu weng GMR
O,, phén nay, hoc sinh cin nghién ctru sy phy thude
clia tir trudmg ngodi dén dién tré cia ting [;hﬁn tr
(_}}VIR bén trong cam bién, khéng trirc tiép thdy va
tiép cén duge vi chung nim gon trong vé tm chén
Cve’lm bién duge dit & vi tri ndm ngang, & tAm dién;
clia cudn diy va theo tryc nhay nhét véi tir trudng
nggéu (co danh dau & vé tAm chén) song song v6i truc
cudn dﬁy. Trye ndy ciing &t vudng géc Vé’i-phum.lg
Nam Bic (c6 danh ddu & ban thi nghiém) d& tranh
anh huémg t truomg Tréi Dét. '
I\‘Iguén ctia cam bién tir 14y tlr b pin. Cudn ddy tao ra
tir tmorng dugc cung cap dong dién nhd bo nguén. mét
chiéu diéu ChiI:lh duge tir O dén "cuc dai (c& 4,5ampe').
Céc phép do vé thé, vé& dong, v& dién tr6... duwoc thyc
hié?n. nho hai dQng hé dién tir van ning chinh xa;’Lc. Tl;.y
nhién khong tiép xtc dé do dbi véi cac phin tt GMR
laa, b, ¢, d ma chi théng qua 4 chan 1a 1, 4, 5, 8 nhu
v& & hinh 2.
I?o d6 & phan B nay phai nghi ra muu meo d& do
riéng dugc c‘éc dién tr&r a, b, ¢, d cia cam bién. Céc
ciu hdi & phan B la:
- Cho biét cach dé c¢6 thé x4c dinh riéng r& cac dién
tréa,b,c,d ' ' .
- Do, xac dinh riéng 1€ cac dién trd a, b, c, d khi
khoéng co tu treong ngoai tac dung (dong dién I qua
cudn diy bang 0)
-‘Bo, xdc dinh riéng 1€ cdc dién trd a, b, ¢, d khi ¢
tlr treong ngodi tac dung (dong dién I qua cudn diy
cuc dai) .
—‘Chi rd trong 4 dién trd a, b, ¢, d nhitng dién tré nao
15‘1 nhaycam véi tir truong ngoai, nhitng dién tré nao
13 khong nhay cam véi tir truomg ngoai (khéng nhay

cam vi dugc b tri che chin béi méng chén tir)

Cac ciu hoi tiép theo cua phan B ndy tuy phai lam
_ thl_l“c nghiém dai nhung chi yéu chi 1a khao sat cac
. phén tir GMR nhay cdm véi tir trudmg c6 dién tré phy
thuo tir truomg nhu thé nao (v& dudng cong R phﬁ
thudc B) tim nhitng dai lwong dic trung nhu 49 nhay
= d-g, gié tri tir dién tro khéng 16 Muv...
R(0)
Cuﬁiv cung cia ph:?m B nay 13 nghién ciru tin hidu
ra clia cd cérp bién tir phy thudc vio tir trLrb'I;g
ngoai nhu thé nao, nhitng dic trung cta sy phu
thuc nay. ' o

(44

Pk’cin C la cdc cdu hoi vé wng dung thyc 1é cia cam
bién .

- Dung cim bién tir d& do tir trudng Trai Dat: do
d? 16n cia thanh phin ndm ngang, do géc nghiéng
cua tr trudng, do dd 16n cla tu truong Trai Dit
tong cong,

- Dung cam bién @& 1am o4t k& mot chidu: do tr
trudr_lg do 'd(‘)ng dién mdt chidu qua phu tai gay ra,
do hi¢u thé & hai diu phy tai va tinh céng suét theo
¢Ong thirc.

- Cudi Cl:m% la mét bai thi nghiém vui 13 1am theo
cach mo mﬁm c6 mft tim nhya phing trén c6 mot
chir c4i phiing din dign va todn bo duoc phit mot Iop
cch dién phing khong th nhin thiy diu vét gi cia
chit céi & bén dudi. Néi chit cai d6 véi ngudn dién
CI‘IO df‘)ng dién mdt chidu ¢ 1 ampe chay qua. Yéu
cau doi véi hoc sinh thi 13 ding cam bién tix dé do tim
chir c4i chén ngém d6 13 chit gi.
Chc cu hoi trinh bay ¢ cac phdn A, B, C 1a dd rit
gon vi & dé bva‘li thi cin yéu cAu thi sinh tra 1&i theo
céc bang, bidu, dd thi ¢6 sin dé d& chdm bai nén
dai dong.
Theo thé 1§ thi mdi thi sinh tham dy AphO 2018 déu
phai thi & hai phén 1y thuyét va thuc nghiém, thoi
gian 1am bai cho m&i phan 12 5 gio. o
Thye sy déy 12 bai thi thyc nghiém vé tir dién tro
khéng 1 nhung @& lam duoc bai thi sinh phai ném
CI‘léC nhitng kién thitc co bdn v& do dién tr& nho
cdu Wheastone, phai nim chic nhing thao tic co
ban noi mach dién dé do dong dién, dién thé, dién
trd vov.., ! I

Ky sau chung ta tim hidu nhitng img dung cua hiéu

tng 1l dién tror khéng 16 trong doi sbng quanh ta
hién nay.




