“KHOA HOC KHONG THE GIAI QUYEI NHUNG BI

AN CUGI CUNG CUA THIENNHIEN BO LA BOI VI,
TRONG NHUNG PHAN TICH CUOI CUNG, CHINH
CHUNG TA LA MQT PHAN CUA NHUNG BIANMA
CHUNG TA PANG CO GANG DE GLffI QUYET”

“Science cannot solve the ultimate mystery of nature.
And that is because, in the last analys:s, we gurselves
are a part of the mystery that we are trying to solve.”

Max Plank ._

CAU HOI KY NAY

Lam thé nao do dugc vén tde nudc chéy ra & voi nuée ma chi ding mot thude kep

va dbrig hd bim gidy? .

BAP AN CAU HOI KY TRUGC
Truorc tién ta s& ct dbi hai ddy dién; khi do dudng diy sé duoc phan lam hai nhanh. Ding Vén ké do 1in

luot hai nhéanh dily do. Tai nhanh day nao Vén ké thay déi sb chi thx ngudn dién & phia d6 cia dudng day,
con tai nhanh nao Vén ké khong thay dbi gi, thi nhanh d6 duoc ni véi tai.

"TINTUC VATLY

Téc @ 4nh sang c6 thé chim hon ngudi ta nghi
Nha vét li James Franson thuoc trudng Dai hoc Mary-
land & M vira khién céng ddng vit li cha v y do bai bao
cia dng dang trén trang New Journal of Physics trong
do6 ong khing dinh d4 tim thay bang chung gorl y téng
téc do anh sang nhu thuyet tuong dbi réng md ta thit ra

nho hon ngudi ta van nghi.

Chiau Au théng qua ké
hoach xz’iy dlrng kinh
thlen van vil try tia X
manh nhit thé gidi 6i

Céc nuéce chiu Au dang tich |

cue xic tién ké hoach XAy
dung chiéc kinh thién van
khéng gian tia X Ién nhat tir
trude dén nay. Pugc dit tén

la Athena, v€ tinh mang kinh-
thién vin nay s€ dai chimg

12 m va cin njng khoang
5 tan lic 1o bé phong vao
nim 2028. Uy ban Chuong
trinh Khoa hoc (SPC) truc
thuéc Co quan Vil try chin
Au (ESA) di chon dy an trén
trong mét cude hop & Tou-

louse, Phap.
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LAI NOI VE MAT PHANG NGHIENG

(tiép theo ki trudc)

DINH LUAT BAO TOAN NANG LUQNG

Bai toan 10. M6t doan duong déc, ¢ mdi doan
duong s = 20m lai ¢ dd-cao ha xuéng mdt doan
k= 1lm. M6t 66 tit may trbi xuéng déc d6 véi vin
tdc khong dbi bang v = 60km/h. Hoi dong co cha 6td

5 poA A ~ ’ = ‘A A ALA .
phai cé cong suat hitu ich bing bao nhiéu d€ 6t6 ¢o .

thé leo 1én déc do voi cing van tdc trén? Biét Khoi
lugng 6t6 ta m = 1500kg. ‘ : ‘
Gidi. Theo dé bai, ta c6 thé tinh dwoc géc nghiéng
cia dbc: sin a= A/ = 1/20. Khi 6td xudng dbc, hinh
chiéu cia trong lyc b trir véi luc can clia dudng va
ctia khong khi (xe chuyén dong déu t), ticla
mgsina—F, =0 :

Vi lwc can tac dung 18n xé phu thuge vao tbe dd cia
noé va vaolop phu miit, ducmg thi khi xe di 1én lyc can
nay ciing s& van nhu'ci. Tu dinh lut IT Newton viét
cho hinh chicu do¢ theo mat déc hic lL.n ta co:
Fp—F, — mg sin ¢ =0

Tu day ta tim duoc luc kéo Fy- cua xe, 1ol tinh dugc
cong suft hitu ich P = Fv =(2mgsina)v = 25kW
*Hai bai tip dudi diy co thé giai nho cdc phwong
trinh dong hoc va déng luc hoc, nhung néu ding
phuorng phap ning lugng 161 giai s& ngin gon hcm
rit nhiéu.

Bai toan 11. Mbt 111§t phing nghiéng co sin g(’)c
nghiéng doi véi phwong ngang 1a 0,28. Mt vat nho

né.m trén mit phang nghiéng & d6 cao 2 =2,1m. Hé

s6 ma sat glua vat va mat phang nghleng lap= 0, 5.
Hoi phai truyédn cho vét mét van tdc hudng xubng
dudi theo mat phang nghiéng d¢ sau va cham tuyét

déi dan hdi vcn gia d& ¢ day cua miat phing nghleng .

vit lai tro vé vi tri xuit phat?

Giai. Khi viét-dinh ludt bao toan nang‘lucrng can phai
luu y rang, vi va cham la tuyet dbi dan héi nén vat
khong mét nang luong, con mdt phin co ning, do
chuyén déng c6 ma sat, chuyén thanh ndi nang bang
d0 1dn cong cia luc ma sat. Khi do, ta co:

Yo _ mgh + pmgcosa(Z si:a)

O day ta dd tinh rang, lwe ma sat ca khi di xudng 1an
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khi di 1&n déu bang pm gcds . Giai phwong trinh trén,

ta duge v, = Jdughcota =12m/s

Bii todn 12. M4t vat nho sau khi va cham traot 1én trén

~ theo m&t mat phéng nghiéng tr didm A (H.11). Tai diém

B mat phing ng,hleng duge ndi tron tru véi mit ngoai
mét irg tru ndm ngang o ban kinh r. Néu tai A vin tbe -
cua vat vuot qua vy = 4rvs thi tai B vat s€ ro1 khoi mét
tru. Biet do dai mat phing nghiéng AB = I, = Im, goc

= 30% H¢ s ma sat gifta vat va mat phang nghiéng
13. = 0.2, Tinh ban kinh r cia éng.

Hinh 11, .

Giii. Khi chuyén sang bé mit cia éng phan lyc N

- ctia 6ng phai bing 0, nhung khi do ban kinh cong cia

qu¥ dao diing bing ban kinh r cua dng (v6i vén toc
nho hon vét s€ chuyén dong theo bé mét dng). Phuong

trinh dinh ludt I Newton viét cho hinh chiéu 1én truc
2

X hu‘c'mg té1 tAm vong tron, c6 dang: mgcosa =

r

Van tde v 1ién hé véi vén tdc vy nhd dinh ludt bao toan

: 2 ! 2
mv; v
ning lwong 5= i

+mglLsina + (;tmgcosa) L

Trong d6 s6 hang cubi cing bing ning lugng co hoc
chuyen thash néi nédng (nhiét) do cdng cua luc ma
sat. Cubdi cung, ta tmh duoc

I =

-2L tano: 2ul=03m
gCosa

TU HQC

Blet lam ding v&i mat phing nghiéng s€ grip 1ch
rat nhidu cho viéc giai cac bai tap rit phong phu vé
su chuyén déng cia thanh truot theo cac duong ray
nghiéng. ‘

Bai todn 13, Mgt khung hinh chit IT dﬁt nghiéng so
vo1 mit phing ngang mdt gde ¢o sin bang 0,8 va duoc
3




WA I &

ddt trong mot tir trudng déu cb phuong thing ding.
Mbét thanh treot co khéi lwong m = 20g trugt theo
khung IT. Biét d6 dai thanh truot / = 10cm, dién trg
cta thanh R =122, cam ting tir B=0,1T, hé s ma sat
giita thanh truot va khung la = 0,5. Tim van toc di
dn dinh cua thanh truot. Bo qua dién trd ciia khung.
Giai. Khi thanh chuyén dong véi véan téc v (H.12)
trong n6 xuit hién mot s.d.d cam (g bing

E = Bvlsin (900 + oc) = Bvicosa

|

Bvicosa

Do do, trong mach cé déng dién 7= R

* thanh chiu tac dung cua luc Ampe tr phia tir trudng

du thing dimg bing F,=IBI= B""‘;{ﬂva co
hudng ndm ngang chdéng lai sw chuyén ddng ciia
thanh (theo dinh luét Lcn\w) Dinh luét 11 Newton z'lp
dung cho chuyén dong 6n dinh ctia thanh viét cho cac

hinh chlcu Ién cac truc x vay, ¢d dang

mgsina — F,cosex — F, =0

Hs

N-mgcosa—F, sina=0  F,_=uN

(Giai hé phuong trinh trén, ta duoc
mgR  (sina — pcosa)

= , : =2m/s
Bl*cosar (cosa + psinex) '

DAO PONG .

Bai foan dudi day mic du khong cd cic qud trinh lap
di lap lai mot cach tudn hoan nao, nhung lai c6 thé
giai dugc bing phuong phap coa ly thuyét dao dong

© didu hoa. -

Bai todn 14. Mot xich ¢d chidu dai I = 45¢m truot
theo miit phang nam ngang voi vén toc vy = L/, rbi
treot 1én mit phing nghiéng theo phuong vudng géc
voi bién dudi cua no. Hoi sau bao Hu thi xich sé ding

lai? Biét rang goc nghiéng cua mit phang a= 300. Bo

Giai. X6t thoi diém khi m6t phin cta xich co chidu
dai x va khéi luong m(x) = mx/1 dd di 1én mit phang
hghiéng (H.13).

. Hinh 13..

Neu v1et phuong trinh dlnh ludt II Newton cho m3i
yéu td cua ‘ﬂch theo hinh chleu trén phuong chuyén
ddng ctia né, rdi sau d6 Iy téng cac phuong trinh do
lai thi ta s& nhan dwge phwong trinh chuyén dong cha

- xich (ta s€ bo di ndi lyc twong tic gilta cac phan tir
cnia xich, vi theo dinh luét III Néewton, khi ldy tong

chung sé triét tiéu nhau) mx" =-m (x) gsine
Phuong trinh niy s& dén téi phuong trinh dao ddng
diduhoa: x"+ 250 % 5~

Nhu viy chuyén ddng cia xich s& dién ra theo quy
ludt dao dong diéu hoa véi didu kién ban diu x = 0.

Viy Vi @ = J(gsina)/!  Vin tbc cna xich khi d6

thay dbi 'thpo quy ludt v=wAcoswt = v cosw!
Suy‘ra: A=2 _

1)
Tuay thudc vao cac didu kién ban ddu ma co thé x4y
ra 2 trudmg hop. Néu A < 7, tire 13 vy < o/ thi chuyén
dong ctia xich trude khi ditng lai s& dién ra theo quy
ludt didu hoa va tring v6i chuyén déng cia con lic tir
tAm dao dong cho dén diém mép. Chinh truong hop
nay dd duge thyc hién trong bai toan cia ching ta.
Théi gian dén khi ding lai bing m6t phin tw chu ky
dao dong (khi v=0):

. I _2zle_=x / 0,475
4 4 2 gsing

Khi A >/, thc 1a vy, > wl, xich s& tr'c.mkve;n di 1én mit
phing nghiéng trede khi dimg lai. Thoi gian chuyén
dong ¢, cho tGi khi dén thoi diém @6 duwoc xac dinh
tir phuong trinh | = A sin wz,; sau d6 tim van toc cla
xich & thoi diém do rdi tinh thoi gian chuyén dong ¢,
cho téi khi xich dimg lai. Ban hiy thi tiih xem!

qua- l‘uux ma sat:

4

{Xem ﬁép trang 24)
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- dong déu) 1a v, Neu ndi A voi B

‘dién nhu hinh véE,

Vg 187 Ty G

TRUNG HQC CO SO

CS1/132. C6 hai cand lam nhidm vy dwa thw gita
hai bén séng A va B. Hang ngiy vao lic quy dinh,
hai cand xuit phat tir bén A va B chay dén giip nhau,
trao dbi buu kién cho nhau r6i quay trd lai, Néu hai
cand cing roi bén méot luc thi cand & A di hét 2 gio
méi tré vé bén con cand & B di hét 3 gio. Hoi mudn
hai cand di mat thoi gian ba‘mg nhau thi cand & B phai
xudt phat chim hon cand & A mdt khoang thoi gian

. béng bao nhiéu? Biét hai cand co cung the do ddi voi

nudc va hang ngay nudc chay véi toc dé khong doi.

CS$2/132. €6 hai qua ciu A, B gidng nhau vi mot
binh hinh tru cao, dung nude. Néu chi tha qua clu A
vao binh, van tbc cuia no khi 6n dinh (ki chuyén

bing m&t dy nhe vit qua mot rong
roc nhu hinh v thi ta thay qud cu A
di 1&n. Tim véan toc clia cac qua céu
khi chuyen déng o6 én dinh. Bo qua ma
sat va khéi lugng cua rong roc. Cho
biét khi chuyen dong on dinh, lyc
can cva nude |én qua chu A ti 16 voi
vén tdc ciand. Khdi [upng riéng cia
cac qua clu 12 D, cua chét léngla D, T
(D, <D).

CS3/132. Trong mach R,

ampe ké co dién tro
khong dang ke, hi¢u
dién thé U giita hai”

~dAu doan mach khéng R R
déi. Khi giam dién tro 0
clia bién tré di 3 lan . 5 g
LA . A . U~
thi 50 chi cua anpe ke +.

tang 2 lan. Néu giam
dién-trd cda bién trd di 5 lan thi sb Chl cia ampe ké
ting may lan?

'CS4/132. Co hai ddy dén thing, dai, vudng goc vdi
nhau nhumg khéng nim trong cing mdt mit phang.

Cho dong dién chay qua hai diy. Néu giit mét diy cb
dinh thi déy kia s& chuyén déng nhwr thé niao néu noé
chi chiu tic dung cia luc tir? Cho biét dudng sic tr
do dong dién chay trong dy dan thang va rét dai sinh
ra‘la cac duong tron nam trong mét phang wvudng goc

. voi day va co tira ndm trén day.
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quay déu véi vin toc o)

(CS5/132. Mot ngudi cao 1,7 m dang dung ¢ dlcrq A
trén mét sn rong. Trén dudng thang dimg qua dicm
"0 trén sin cO mot ngon dén dién S, ¢o thé coi nhu

mdt diém sang. Néu ngudi do di tir A 161 O dé gé‘m 0O
mdt doan 2m thi béng ngudi ngin thém 0,4m. Néu
ngudi dé di theo phuong vudng goc voi OA mét doan
3 m thi bong ngudai dai 2,6m. Tinh khoang cach OA
va chiéu cao cua ngon dén dién.

TRUNG HQC PHO THONG

TH1/132. Mot ban cau ban kinh R tich dién déu trén
bé¢ mit voi mit d6 o . Tinh céng cfm thue hién dé
dich chuyén mét dién tich Q ti tim ra mep O mit

phing day cia ban cau. ‘

TH2/132. Cé mbt cai hé rit 1on, bo hd coi nhu mdt
dudng thing. M6t con thuyén nho neo bude bén bo.
D6t nhién day neo dit, thuyen bi gio da3 di theo
phuong hop véi by hd goc 15°, v6i van toe 2, Skm/h.
Cing lic do trén b, chd neo thuyen mdt nguoi bit
diu dudi theo thuyén. Biét toc 'dd chay cia ngusi
trén be 1a 4km/h, toc dd boi dudi nude 1a 2km/h. Ho
ngudi do co dudi kip thuyén khong?

TH3/132. Biét ring trong binh kin goém nudc d4,
nudc va hoi nude ¢6 thé cling ton tai can bing déng
trong mot diéu kidn ndo do (trong binh khéng chia
mot vit nao khae). Trang thai nay goi 1a diém ba pha
cia nude (goi tat 1a diém ba). Véi nudc co nhiét db
va ap sudt cua diém ba la 0,01°C, 4,58mmHg. Trong

R - e . ) . \ ' r X P . T A
binh ¢é nudc da, nude va hoi nirde moi thir 1g & digm

ba, gifta cho thé tich clia binh va tir tir cung cap cho
hé théng nay mét nhiét luong O = 2,25.10°J. Hay
wde tinh khoi lugng nude da, nude va hoi nudce sau
khi hé tres lai trang thai cin bing. Biét khdi luong.
riéng clia nude va nude da lan luot la p,, = 1. 10‘1%/
m vap 5 = 0.9. 10%kg/n” - Nhi€t hoa hoi ctia.mrée
d4 & didm ba la Ljgnoi =
Lot = 2,49.10%0/kg.

TH4/132. M6t khung diy __R
hinh vudng quay quay mot
canh, canh co chigu dai r.
Khung day dat cach mot
dong dién chay vé han I
mét khoang R. Hoi tai vi
tri ndo cia khung thi von
ké chi gia tri max (khung

2,83.10 J/kg, cia nudc 1a

N

THS/132. Mot hat twong d8i tinh c6 khéi luong nghi
m, bay dén va cham véi hat khoi lwong mr, ding yén
{hat bia) trong phong thi nghiém.




e]
{

Néu hat mai khéi luorng M duec tao thanh do va cham

dan t&i su huy hat tdi va hat bia thi déng nang cia hat
toi 1a bao nhiéu? Hay xac dinh gia tri kha di cua M. -
Téc d5 cua hat méi tao thanh 13 bao nhidu néu xét
trong phong thi nghiém?

Gia st hat mai (trong muc a.) phan ra thanh hai hat
ddng nhit. Quan sat trong phong thi nghiém thi mdi
" hat c6 ning luong E va goc q doi véi hudng bay cua

hat t&i. Hoi khéi luong nghi ciia mdi hat nay 1a bao

nhiéu?

DANH CHO CAC LOP KHONG

CHUYEN VATLY

L1/132. Mot thanh citng AB ddng chat, chiéu dai L,

khéi lugng M ¢ thé quay khéng ma sat trong mat

phing thang ding quanh mét truc c6 dinh nim ngang

di qua diém O trén thanh vdi OA=L/4. Ban diu thanh

dang dimg yén thi mot vat nho cod khéi luong m=M]/3

bay theo phuorng ngang tét va cham vao dau B cua

thanh v&i van tdc V. Sau va cham, vét dinh vao thanh
- va hé thanh - vat bit dau dao déng véi goc 1&ch bé
xung quanh vi tri cin bing. Ching to ring dao déng
cua hé thanh - vét 1a dao dng diéu hoa. Lip cong
thire tinh chu ki dao dong va viét phuong trinh dao
ddng. Véi tbe db nao ciia m khi va cham thi dao déng
cua hé sau do o thé coi la dao ddng nho.

1.2/132. Mot mol khi li twrong bién ddi trang thai theo
chu trinh ABC nhu hinh vé. Nhiét d6 cua khi ¢ trang
thai A 13 300 K. Hai diém B va C ndm trén ciing mot
dudmg ding nhiét, duong thing AC di qua gbc toa d(")
0. Xac dinh nhiét d6 cuc dai khi dat duoc khi bién
dbi theo chu trinh trén.

Pa
| B
A c
‘PU A :
= : y
0 Vo 3¥, ”
1.3/132. Cho hé co hoc nhir hinh 1M

v&. Biét 10 xo c6 do cimg k = 100
(N/m); m, = 250 {(g). Bo quama -
sat vi xem khdi lugng cua 10 xo,
soi ddy va rong roc khdng dang m,
ké_Soi_diy khong co din

%

1.Gia s m, dung yén. Tim di¢u kién v¢ bién dd cua
_m; dé no dao ddng dicu hoa.

2 Tim didu kién vé i, dé no ding yén khi m, dao
dong diéu hoa vdi bién d8 bang 1,5 (em).

DANH CHO CAC BAN YEU TOAN

Ti/132.Tim gia tri k nho nhét sao cho v moi sb
ducmg X, ¥, Ztaco :

Z < I\x+y+z.
J X+ y \/ yv+ z z + x

T2/132. Tim s6 tw nhién n sao cho n* —n+2 1asd
chinh phwong, '

T3/132.Cho tam giac nhon ABC ndi tiép dudng tron
(0), phén giac dinh A ctia tam gidc ¢t (O) tai diém
M khac A. Ké mét dudng thing song song véi BC,
cit AB tai P, AC tai Q. MP, MQ cit dudmg tron (O)
1in Iuot tai E, F. Goi N 1a giao diém cua EF va PQ.
Chiing minh ring NA (2 tiép tuyén ciia dudmg tron (0).
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TRUNG HOC CO SO.

CS1/129. Ban An di du lich trén séng bdng chiéc bé
va sau 1 gicr di duoc tir bén A dén bén B. Pén bén B
ban An di phat hién minh bo quén chide tii trén bén
A. Thdt may mén, ban An dé nhin thdy ban Binh dang
dung trén thuyén may ddu o bén B. Ban An lién muon
thuyén mdy cia ban quay lai bén A dé Idy ti réi trov
lai ngay bén B. Thoi gian ca- di va vé bang thuyén
mdy la 32 phiit. Hoi ban An di tir Bvé A mdt bao ldu?
Biét rhuyén mdy chay véi cong sudt khong doi ca di

va vé. B qua thoi gian ldy tii & bén A.

Giai. Ky hidu van téc cia dong nuée lav, (m / phut).

Theo bii ra: 22 = 60 (1)

AB+AB—’%2—>AB

v,—v, ¥ +V v '-V

¢ _H

=32 2)

Chia vé vdi vé cia (1)/\';{2‘1 (2) ta duge:
vf — v: 15 ’

B
{AY 4. 7
n S

Pit 2 < x thi phuong trinh (*) trd thanh:
Vv

. 1
x‘—~—5—x—1=0

Giai phwong trinh trén ta dugc x = 4(loai nghiém &m).
Véy 1"‘ = 4vll
Théi gian ban An di tir B vé A la:

AB 60v

t= = et = 20 phit,
v,-v, 4y —v.
" noo_n

Cic bgn cd Ioi gidi ditng: Pinh Tran Thién Thanh 8/12,
THCS Nguyén Du, PleiKu, Gia Lai, Tdng Duwc Trong 9C,
THCS Cao Xuin Huy, Dién Chau, Phan Ldm Timng 9C, THCS
1.& Héng Phong, Hung Nguyén, Nghé An; Pham Hodng Anh
8A, THCS Nguyén Quang Bich, Tam Nong, Phi The.

CS2/129.Pé ndng tdm C nang 150kg tir diy hd séu
Sm lén mat dét, nguoi the xdy dung da dimg thiét by
nhu hinh Ve vér thuc hién nhw sau: Nang dbi trong A
lén cao 1m réi mdc né voi ddu ddy vdt qua rc‘mg roc
R, y Sau as buéng tay ra thi @6i trong tw roi xudng dat
va ndng tdm C 1én. Ngudi the xdy dung thuc hién tiép
voi doi trong thir hai, thir ba, .

Khéi Iuong nhé nhdt ciia méi @i trong la bao nhiéu?
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..3 phdi thuc hién bao

Neowor the xdy dung

nhiéu ldn gdn doi
trong vao soi ddy?
Bé qua kich thudce
ctia  doi trong va
khdi lwong ciia rong
roc, soi ddy nhe va
khéng dan.

Giii. Néu gfm d6i trong ning vao dau diy thi no sé
chuyén dong nhanh xudng dudi, néu gin doi trong
nhe vao ddu diy thi né sé chuyén déng nhanh din 1én

trén, Vay khdi lvong nho nhat m cua déi trong 1a khéi -

luong cn dé hé rong roc & trang thai cdn bang. Khi
do luc tac dung vao diy treo & truc rong roc R, la
20m va fuc tac dung vao day treo O truc rong roc R,

la 40m, luc nay cin bing voi trong hrong cua tAm C.
Viy 4m =150kg - m =37,5kg. Dé nang vit C lén
d6 cao H = 5m phai ton cong A = 10MH.-

Céng nay duoc thie hién do dbi trong m 101 n lan tir

d cao # = 1m xubng dat: A'=n.10mh. Theo dinh
: 10MH \
luit bao toan cdng:A=A"—>n=———=20lan
10mh

Cic ban cd loi giai ding: Dinh Trdn Thién Thanh 8/12,
THCS Nguyen Du, PleiKu, Gia Lai; Tédng Puc Trong 9C,
THCS Cao Xuin Huy, Dién Chéu, Nghé An; Duong Xudn

~ Duy 8A2, THCS Yén Lac, Vinh Phiic.
CS3/129. Vaio mia déng, mot ngudi danh cd khoan

mot 16 trén 16p bang mdt h(_f va thdy nude trong 16
khoan cach mdt bng I h = 18cm. Biét khodng céch

tir 16 khoan t6i mép bo lom hon nhiéu ldn so voi bé

day ciia 16p bang va ban kinh 16 khoan. Hay tinh bé
day cita Iop bang, coi bé day do la nhu nhau trén cd
mdit hé. Bo qua khoi lwong ciia tdt ca cac vdt trén lop
beng. Cho khoi hwong riéng ciia mbe va ctia bing la

D, =1000kg / m’ va D, =900kg /m’.
Giai. Lop bang ndi trén mit hd. Goi dién tich 16p

bing la S, chiéu day lop bang 1a H va phin ndi lop -

bang la h. Vay phin chim l6p bing 13 (H — /). O trang
thai cdn bang, luec day Ac si mét tic dung lén lop
bing cin bang vdi trong luong Idp bing,

10S(H —h)D, =10SHD,

D
s> H=H—"—

i o . i

=1,8m

Ciéc ban cd Wi gidi ding: Dinh Trdn Thién Thanh 8/12, .

THCS Nguyén Du, PleiKu, Gia Lai;
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{S4/129, C6 hai binh cach nhiét gzong nhau. Nha
thuc nghiém rot nude vao binh thir nhdt vé cho vao
ds mét it bt kim logi, muc nuwoc viea tor miéng binh.
Sau khi thiét idp cdn b&ng mhiét, nhiét do cia nuwoc
trong binh tdng Aty = 2°C; con nhiér do ¢ bot kim loai
gidm Aty = 60°C. O binh thir hai nha thuc nghiém
ciing rét nudc vao sau dé cho bot kim logi nhiéu
gdp 10 ldn & binh thir nhat vé mdt nude ciing vira
toi miéng binh. Sau khi cdn béng nhiét, nuoc trong
binh tdng bao nhiéu do thi bot kim loaf cung gram
bdy nhiéu dj.

Xdc dinh nhiét dung riéng cim bt kim loai, biét khoi
luong rigng ciia bot kim logi la Dy =1 72g/cm vt
nhrer dung riéng cua nuoc la C, = 4200J/Kg K.

Gial. Gcn the tich cua nwée va cia bot kim loa1 ¢ binh
thirnhdtla ¥, va v, Binh & trang thai cin bang nhidt.

VDC A
VD C A =V.D,CA, «~>V_" 1ze 1 (1)
[ n ) DC A

Bmh thir hai & trang thai cin bing nhiét:
(V,-9V,)D,C, At =10V,D,C, At (2)

Thay (1) vao (2) rdi rit gon ta duge:
9D C.At,

= " H’

D, (A1, ~10At)

Thay cac gia tri di cho.ta duge C, = 1098 8(J / kgK).

Cidc ban co loi gidi dung Pinh Trdn Thién Thanh 8/12,
THCS Nguyén Du, PleiKu, Gia Lai;, Tdng Dirc Trong 9C,
THCS Cao Xuan Huy, Dién Chéu, Nghé An; Duong Xudn
Duy 8A2, THCS Yén Lac, Vinh Phic.

CS5/129. Co N diém trong khong gian. Nguo’r ta tao
ra mach dién bang hai cach: :

k

Néi gitra hai diém bat ky bang mdét dren tre Rta dwoc
mot mach da gide.

P S N ', U T
Néi mot diém voi mot ddu ciia dién tré r ddu con lgi

ciia cde dién tro dwoc néi voi nhau thimh mét nit
chung, ta duoc mach dién hinh sao.

Biét ring hai mach dién ndy tuong dwong nhau, hay
- "tim hé thirc lién hé gitta Rvar. ‘

Gidi. Mach da_ _
gidc va mach .
hinh sao twong
duong nhau khi

dién tro gifta
hai diém bat ky

ciia hai mach

bang nhau.

- TH1/129. Mgt qud cdu
- dde déng chdt ban kinh

dinh dién tro gitta hai diém A, B bit ky ciia mach da
giac. Do tinh dbi xing nén khéng co dong dién chay
qua cac dién trd ndi gitta cac diém con lai nén bé qua
cac dién tr¢ nay. Mach dién duoc vé nhw hinh vé.
Goi dién tré cia mach 1a R 5. Mach nay gbm (N - 2)
nhanh song song, mdi nhanh cé dién tré 2R va mot
nhanh ¢o dién trd R. Do do
1 1 N-2 © 2R

Ko ® 2R Rty

AB 7 } .

Giira hai diém A,B bit ky trong N diém cua mach
hinh sao déu co dién tro bing nhau va bing 2r:

5 =21
Theo bii: R, =ry. Suyra R=Nr
TRUNG HOC PHO THONG

r=10cm idn khing truot
khong vin toc ddu tir dinh
ctia mot bdn cdu ¢d dinh
ban kinh R = 2r. Hé 56 ma
st gitka haivagtla p=0,2 . .

a) O vi tri nao qua cdu sé bat dau Idin co truot?

b) Xéc dinh vdn toc.tdm qud cdu khi no bit ddu lin

co truot,

Giai a, Choh g0c thé nang tai 0. Goi xxla goc ma qﬁa
ciu quay duoc quanh O, 13 gdc ma qua ciu ty quay
gquanh minh no

Theo dinh Iudt IT Newton, ta co:

m.g.cosat—N = m{a) . (R+r) = m.—
' _ R+

' r.
mgsina—-F = m.é:.(R +7),(2)

Vi qua ciu lin khéng truot nén: al(R+r)=qr =
R+r -
—

9=

Phuwong trinh déng hrc hoc vét rin c¢ho chuyen ddng

Trudctién-xac

8
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quay-quanh tim-cla-quacaus— .. .

L

Ia ,r=—.—.m.?‘2.<’;? = F =§.}H.(R+J')-§b

ms 5 s

= (R+r.a _3Fu (3)
2.m

Thay (3) vao (2), tacod: F, = %—mg sina
Theo dinh lu4t bao toan ning luong ta co:
mg.(R+r)=mg(R+r)eosa +%mv2 +él(¢)2

= mg(R+r)l—cosax) = %mv2 +%%mR2.(gb)2

=5mv +1mv g v 10g(1—coso:) )

5 R+r 7
' _mg(17.cosa~10
Thay (4) vio (1) ta duge: N = 7847 cgsa )
Khi qua ciu bii dAu lan khéng trugt thi F,, _';‘ UN
= Lsna= 0,2. (M)
7 7

= 10sin@—17cosx+10=0, gidi phuong trinh ta

dwoc @ ~29,1°

b, Tir (4) = X J0gU—cosa)
’ T

:5 ye /BOg?‘(l;cos @)

Véig=9,8m/s, r=10cm, o =29,1°

=v=0,73 m/s

Cic ban co Ioi gidi ding: Thai Nam An — Ly K24 THPT
Chuyén Thai Nguyén;, Hodang Phuong Nguyén A3 K41
THPT Chuyén Phan Bdi Chau Nghé& An; Nguyén Diic Anh,
Nguyén Dire Long, Nguyén Huy Long BK11, Vii Quang Huy
11B THPT Chuyén Quang Trung, Binh Phude; Nguyén Phiic
Nguyén 12 Ly, Nguyén Hodmg 11ét Hing 111y THPT Chuyén
'Qufmg Binh, Dinh Thi Huong Thdo, Pham Ngoc Nam 10 Ly
THPT Chuyén Lé Hong Phong, Nam Binh; Trdn Purc Luong
10 Ly THPT Chuyén Ha Tinh; Hoang Van Nam 11 Ly THPT
Chuyén Ha Long, Quang Ninh,

TH2/129. Hinh vé Id mot ong tru trom co tiét dién

8= 1,7.10"2m?, thanh dng cdch nhiét, bén trong ong co
hai pit téng cdch nhidt not voi nhau bing mét 16 xo co
o ly: b lo
||| | [ +— ] | =]
e
1 : 1
oy g . g
OO0y Aol
Oy § g
11 - 1
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L décung k=15 104N/m Pn‘ tong c6 the chuyen déng

b khong ma sat voi thanh dng. Gitta dng la mot véch

ngdn ¢d dinh. Céc ngdn & hai ddu irdi vé phdi chica
cting mot hiong khi by tuong. Ngdn bén trdi ¢d thé gia
nhiét bang dién. Hai ngdn chita 16 xo thong vdi nhau
va ludn théng voi moi truong qua mdt 16 ho & thanh
ong (xem hinh vé) . Trudc khi gia nhiét, trang thdi khi

& hai ngdn (trdi va phdi) ¢ trang thdi cdn bang cé:
Py = 1,00.10°Pa (Gp sudt khi quyén), T =300K. Vi tri

cdc pit téng nhw hinh vé, voi I; = 1,00.107'm. Ban
ddu 10 xo khdng bién dang. Khi dot ddy tang nhiét, A6
bién dang lén nhdt ciia 1o xo la 1,
Iy tudng nay tudn theo phuong trinh pV* = const va
ndi ndng cia no phy thugc nhiét dg tuyét ddi theo cong
thiee E. = —E Tinh nhiét dé va dp sudt cuia hai ngen
a p—
khi, khi budng khi bén trdi hdp thu mot nhiét lworng
@ =1000J . ‘
Giai, 1) Trudc tién ta thir xac dinh’ hromg khi trong mdi
binh: Vi & trang thai cin bang trrde hic gia nhict nén:
_pY, _L10°-1,00-107
® RT, . 831300

=0,0682 /mol

1,7-107

2) Khi pit tong phal di chuyén mot doan x thi pit tong

trai vuot qua /, hép thy luong nhxet o thi-id xo co
- mét doan /

=l —x=7,4-10"m (1)
Vi 4p suft hai budng khi:

Py =D, =po+ ”’;ﬂ —(1,00-1_05 +

Y

1,7-107
=1,65-10°Pa

Thé tich m&i budng khi: Coi
V,=20,8=2-1,00-107"-1,7-107 = 3,40-107m’ -
V,=(l,-x)S=L, -8=7,40-10"-1,70.107
=1,26-10"m’

Ti phucmg trinth trang thai khi tinh duge nhlet
budng:

dﬂ m01

1 .10%.3.40-1073
T]=p"T—1’65]O ,4010

= 197 300 =990(K) 3
pY, © 1,00:10°.1,7-10° ( )(_)

7 _PYag _ 1,65-10°-1,26.107
=

=7 \ 300 =367(K) (4
P()Vg: 0 1,00105],70]0‘3 ( )( )

Tur quy ludt | nhiét déng hoc: - AT
Q():AEnoi-l-AEh-I-W .

Trong d6 AE,, = lugng ting ndi ning chatkhi AE, =

9

=7.40.102m. Khi

50-10*=7.4.107% ) .
1,50-10*=7.4-10 JP“




VAT LY & TUSH

lrgng tang ndi ning cua lo xo

W = ¢dng cda 2 pit tdng dbi vdi khl quyén. Ta co:

nR nR
noi _](T T) l(T T)
R (1 +T,-21,) 5)

1

AE, =ifd"‘ :5-1,5-10* -(7,40-10‘2)2 =41,1(J) (6),

2 max
W= pOSll] =y S‘\ = pOSlm:xx
=1,00-10°+1,7-107-7,4-10* =126(/) (7)

3) Tinh a: Xét -

lg& lg&
pVE=p Ve s a=—Lo—. Lo 67 (8)
o ]g_VA ]gJ'L
. |

1 max

Thay (8) vao (5) duge AE, , = 6407
Tir do Q, = 640 +41,1+126 =807,1(7)
Vig,< 1000J c6 thé thay pit tong trai cham vach ngén,

4) Khi pit tong trai cham vach ngan, pit tong phai
khong chuyén dong tlep nén-nhiét d6 va ap suit
budng khi bén phai vin nhur cfi:
T, =T, =367K,p, =p, =1,65.10Pa
Néu tiép tuc gia nhiét budng khi bén trai dé luéng khi
bén trai hap thu du nhi¢t lugng 1000J thi can thém
mét nhit luong AQ = 1000—807,1=192,9(J)
e ax e s y R
Nhiét df tang thém AT vol AQ = I—IAT
a1

Thay s6: n=0,0682,R =8,31,e =1,67 tinh dugc
AT =228°"
Tic la T'=990+228=1218K

., T
Vi ép suat: p| = Flp'

=2,03.10° Pa

N _thu vay nhi¢t 6 & budng khi trai 7; = 1218K va ap
sut & d6 p| =2,03.10° Pa

Con nhiét d6 va 4p suit & budng phai la
T, =367K, p, =1,65.10°Pa .

TH3/129. Hai dién vién xiée di xe dap véi cing vin
téc dai I v theo cac vong tron cé ban kinh R, va R.
Tdam cia hai vong tron nay cdach nhau mot khodng |
(<R ~+R )) Hai dién vién nay, mét nguol di theo

chiéu kim dong hé, con ngudi kia di theo chiéu nguwoc
lai. Héy tim vn toc twong 3ot ciia hai dién vién d6

hai 6 trén dwong thing ndi tém hai vong tron, lai cde
diém. a)A, vaA,; b)A,vaB,;c) B, vaB, d)A,vaB,

Giai 1, Chion HQC gén véi difn vién (DV) 1, diy 12
HQC quay quanh tim O, vdi tbc db goc @, =_]1;_ .

a, Khi DV1 § A, DV2 G A,

DV2 cach tim O; mot khoang 1 + R, nén

Vi = @_}l-(1+1?2) = V(l%l

1

Ta _cé:‘_;g = 1I"21 + ‘_’.kt, chon chiéu duong nhu hinh vE
=v(I+R +R,) <0
R‘

1

thi suy ra: v21 -v—y, =

b, Khi DV1 & A,, DV, 6 B,

DV2 cach tim O, mot khodng 1 -R, nén
vl - R,) '

vy=a . (I-R)= =
; ,

(trong hé toa dj gf?n vGi mot nguoi) tai thoi didm cd
10

- Taco: V¥, = Vy TV, chon chidu dwong nhu hinh v&.

$& 132 THANG 8 - 2014

VAT LY & TUOI TR

‘ —I+R +R
thi suy ra: v,, =v-vy, = V(—Rl-—-—l

v~ + R +R,)

aub: vy =
ciu b: ¥y R
-d, Khi DV1 & B}, DV2 & A, thi két qua thu duorc nhur
—v({l + R +
cua v, =L HRAR)
| R,

2, Chon HQC gin v&i DV 2, ddy 1a HQC quay quanh

tam O, vo1 toe dd goc w, =—

a, Khi DV2 &6 A,, DVI 6 A,
DV1 cach tim O, mdt khoang | + R, nén
L v({-R
v, =@, (I~ R) =—(-—-—-l-)—
2 .
Taco: v, =V, +V, chon chiéu duong nhu hinh v& thi

v+ R+ R
SUYy ra v, =—vV—V, =_(_=—-2) <

R,
b Khi DV2 & BZ, DVIGA, th1 V,, gidng céu a:
v+ R, +R,)
Via = —
R,

¢, Khi DV2 & B,, DV1 ¢ B
DVI céch tAm 0, mét khoang 1 - R, nén

vy =0, 0-R)=24 RZR)

Ta co:¥, = ¥, +V,,, chon chiéu duong nhur hinh v& thi

V(—I+R +R,)
suyra, Vs =V—V, = __Ij;:— |
d, Khi DV2 c"rAz,‘DVI & B, thi két qua thu dwoe nhu
(-l+R +R;)

ciuc: v12
R

Ctic ban cd loi giai dang: Lé Pvc Cuong AIK31 THPT

2

Chuyén Phan Béi Chau Nghé An; Thdi Nam An, Lé Phan

Duy Iy K24 THPT Chuyén Thai Nguyén; Trdn Diic Liwong
10 Ly THPT Chuyén Ha Tinh; Nguyén Ddc Nam 10 Ly
THPT Chuyén Bac Ninh; Dinh Thi Huong Thao 10 Ly THPT
Chuyén L& Hong Phong, Nam Binh; Nguyén Manh Dén
10A3 THPT Chuyén Vinh Phic.

TH4/129. Mgt dng trom nhdn dai ban kinh R dit
nghiéng mot goc o so voi phuong ngang (xem hinh
vé). Tir diém A & mdt trong clia éng, ngudi ta phing
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- 1én phia trén mét vt nho. Biét vecto vin tdc ban ddu
[ cua var ldp mot gée ¢ vor duong thang AB. Hoi vdr

¢, Khi DV1 ¢ B;, DV2 ¢ B, thi két qua thu duoc nhu

phdi co téc d6 ban ddu 16i thidu la bao nhidu dé no
chuyén dong ma khong roi khoi mdt trong clia dng?

B

Giai. Chon hé quy chiéu gén voi dit. |
Tai diém A khi & thoi diém ban ddu, c4c lc tic dung
1én vit: trong lyc P, phz‘m luc N

Ap dung dinh‘-lua”.f I1 Newton: P+N=md (*)

- Chiéu (*) 1&n phuong huéng tm:

e

v
m.g.cosa + N = nm.—2=.sin’ ¢
i . R
2
v, :
= N=m.—E.sm P—nmg.cosa

Pé vat chuyén déng méa khong roi éng thi N =0 =

S JgRcosx _ yJgRcosa

v, 2 = Viin =

sin ¢ ' sin ¢ _
Cidc ban €0 o giii ding: Lé Thanh Hai BK 10 THPT Chuyén

Quang Trung Binh Phawrée, Thai Nam An — Ly K24 THPT -

Chuyén Thai Nguyén; Dink Thi Huong Thdo 10 Ly THPT
Chuyén L& Hong Phong, Nam Dmh

TH5/129. Mot cdu dien tro gom 5 dién tro dzro*c mdc
vao 1 nguén pin. 4 trong 5 dién tvé o gia tri R. Dién
tré thir 3 bdng bao nhiéu dé cwomg d¢ dong dién qua
2 dién tré nao do rrong hé bang nhau va khong cuong
ag dong dzen nao bcmg 0?7

I D

11




vhTivas

Giai. Vi khéng cd dong dién ¢ua dién tro nao bing 0 .

nén dién tro 6 gia tri x thdamén: x > 0 vax=R Gia
str cudng d6 dong dién 15 ¢6 chicu tir dudi lén.
Ap dung dinh luat Kirchoff ta c6 hé phwong trinh:

LR-I.R-I,R=0 L=1ls+1;

LR-1,x+I,R=0 I 2=T,+1,
. o Jeg=n
I]+15=II 'I¢=Il+15
Li=d+1, L=I+1,

Tehénaytaco: I, £ I I #1051 # 1, L # 1, I, #

g L7

I =1, +1,

A _ = :
Néu I, =1, {13=15+I1

= I, =0, khéng thoa

maén, vﬁy I #1,
I, =1 +1;
IL=I+1I,

Néul, =1, = { = 1, =1,,khong théa

'mﬁﬁ, vay 13”# I

IL=F+1,
IL=I+1
=1,=2I+1,=3I, +I =31+1, :>I =0,
khong thoa mén, vay I, £ 1,
' L=+, =21
Néuwl, =1, = <l =L+1,=31
f; =1 +I =4I

Néuwl,=1,= {

= 1,%:4.15 +1,=51, = y=5R (thoa man)

" Vay x=5R

Cdc ban c6 i giai dung: Thai Nam An — Ly K24 THPT
Chuyén Thai Nguyén, £.é Dic Cudng A3K31 THPT Chuyén
Phan B&i Chau Nghé An, Dinh Thi Huong Thédo, Pham Ngoc

~ Nam 10 Ly THPT Chuyén Lé Héng Phong, Nam Binh.

DANH' CHO CAC LOP KHONG
CHUYEN VAT LY

L.1/129. M6t tu dién phing ¢6 hai bdn cuc hinh chiv

nhdt voi kich thudce cde canh a x b ddt cdch nhau
doan d. Ty dién do dwoc nhing chim hoan toan trong
mét thimg chira mét chdt digén moi Iong cd hdng so

- dién moi e. Céc ban tu dwoc dit sao cho canh a

ciia m6i ban triing véi phuong thing dumg. Hai ban
cuc dwoc ndi voi mét ngudn dién ¢d sudt dién dong
E, dién tr¢ trong khong ding ké. Nguoi ta thdo cho
chidt dién méi chay khdi thing sao cho mire chdt long
trong thimg ha thdp voi toc d6 v. Tim cuong dp dong

.C1=

Gidi. Gia sit tai thoi didm nio @9, d§ cao myc chat
long d6i véi day 2 ban fu 1a h. Khi d6, ta coi tu da
cho nhy 2-tu mic song song co dién dung lan luot 1a
Dla—h
Egobh;(l—g ( ) véi £, = L .
d - d Ark
Higu dién thé giita 2 ban cAc tu déu bing E. Dién tich

ténbdmla 0=(C,+G)E =%E[a+h(s—i)]

Sau thoi didm trén mdt khoang théi gian nhéd Af, myc
chit 1ong ha xudng 1 doan vAr. Tinh toan tuong ty ta
tim dugc dién tich trén bd tu luc nay 1a

Q’=(C{+C;)E=%’;—E[a+h(s——l)+vbj(l—s)]
Cudng d6 dong dign =22 AQ sjv(l £). DE thay

I <0, chiing t6 dong dlcn co chleu tr ba,n duong cia

tu tdi nguén

L2/129. M§1 con lde 16 xo dat trén mdt phing nam
ngang gom 10-x0 ¢6 dd cumg k = SON/m va vdt nho
khéi lwong m; = 100g. Ban ddu gitr vdt m tai vi tri
1o xo0 bi nén 10 cm va dgt mét vt nhé khac co khdi
lirong m, = 400g sat vat my. Sau do, tha nhe cho hai
vt chuyén dong doc theo phuong cia truc 16 xo. Hé
56 ma sdt trupt gitka cde vdt voi mdt phdng ngang I
= 0,05 Lay g = 10m/s>. Tinh thoi gian tir khi tha dén

- khi vét mydimg lai?

Giai, Tt khi tha vAt t6i khi 2 vat toi vi tr lo X0 khong
bién dang, 2 vét luén chiu luc dy ciia 16 xo nén
khéng roi nhau, chuyén dong nhu 1 vatm = m, + m,,
Khi do, 2 vat-chuyén dong gidng nhu vit dao déng

diéu hoa vei chu ki T=2:r\-/%=0,2(s); bién dé

A=Al _!.‘_]"ﬁ 0,095(m) va vi tri cn bing cach vi

tri 10 xo khong bién dang mot doan

x0'=f”:’+g;0,005(m), Théi  gian dao ddng

B arctan(ﬁj S

=t A 51 7(ms).
4 @ '

Khi 2 vét toi vi tri ]o X0 khong bién dang, m1 ch1u

thém tac dung kéo vé cia Twe dan héi con m, van chi

chiu tac dung cia lirc ma sét nén m, tach roi khoi m,

va chuyén déng chim dan déu voi gia‘téc'cé 0 lon

dién trong mach trong qua trinh chdt long hg xuong.

12

a,=ug= U,S(m/ Sij. Thot gian c'huyén dong chém
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L v : R o
din ddu 7, = . Téc d6 v, tai-thoi diém 2 vt di qua
8 .

vi tri 16 xo khdng bién dang tinh duoc nho DLBT

néng lugng: -;—kAl; - ,w'ngA_fO = %mv:
Tir do tinh dugc v, ~0,95(m/s) =1, =19(s). Thoi

gian can tim ¢ =1, +1, ~1,95(s).

- L3/129. Mot d@iém sang nho dwoc ddt ndm trén truc
chinh ciia mot thdu kinh hot fu c6 tidu cw 20 cmi. Ban

ddu, khodng cdch tir diém sang dén quang 1dm ciia
thau kinh bang 30 cm D:ch chuyen théu kinh ra xa
vdt sao cho diém séng védin ndm trén truc chinh cho

161 khi quang tdm cdch diém sang 60 cm trong thoi

gian ‘Is. Tink téc db trung binh ciia dnh ciia diém
sang trong khocdng thoi gian trén.

Giii. Do thau kinh di chuyén nén dé tim quang ducmg
di chuyén cia anh, ta phai ding vit mdc 1a vat (vat

.dirng yén). Khoang cach giilta vit va anh

2

I= d+.d' = d_d_. - Khoang cach nay ¢6 1 cuc tidu tai

vi trf d = 2f, khi d6 L, = 4f. Do ban dau d < 2f nén
khi dich chuyén dén thau kinh ra xa vat thi anh chuyén
dong lai gn vt tdi vi tri cach vét L, r6i sau d6 lai
chuyén déng ra xa vat. \

Quiang dufmg di chuyén ctia anh la-
_L =
R e

-

&
-/

va

2
2

)

tuong ing 12 khoang cach tir anh dén vat

tai (hoi didm ddu va thoi didm cudi Thay s6 tinh
duge "s=20(cm)= tbc dd trung binh cia anh
'le:- = ZO(Cm}S).

DANH CHO CAC BAN YEU TOAN
Tlfl_29. Cho cdc sé dwonga, b, csao cho a+b +e=1
Chimg minh rdng min {a —ab,b—be,c —ca} < -}I

va max {a—ab,b —bc,c—-ca} > %

Giﬁi.Vi (a+b+c) 23(ab+bc+ca)va a+rb+c =1

nén ab+bc+'cas-§.
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‘f Do d6 ta co (a—ab)+(b—bc)+(c—ca)2% -
\ ' . } - 2

;:Bmax{a—ab,b—bc,c—-ca} 2%. Dpem,

Gia st a—ab>l;b—bc >l,c—ca>l
4 4
tacb'4a>-l',4b> ! e > !
C 1-5 l-¢ 1-a
= 4> 1'+ 1 + 1 .
-6 1-¢ l-a
Mitkhae L . L, 1. 9 9
1-b l-c l-a 3-(a+b+c) 2

Vé i, do d6 diéu gia su 14 sai. Hay ta c6 dpem,
T2/129. Héi c6 bao nhiéu bé sd-nguyén (x, y, z) sao
cho 0<x,y,2<37 va (x+y+ z)1 =3xyz(mod37). .
Gidi. Néux, y z#0, vdi mdi cip x, v thi z xac dinh
va duy nhat. Do d6, véi mdi cach chon x (c6 36 cach)
ta c6'thé chon gia tri y sao cho ¥~ +y +1 # O(mod
37), do 46 co 35 cach chon y, trir tradng hop x = 36
khi d6 y ¢6 36 cich chon. Vay tong 6 nghiém trong
treong hopnayla 1261 x=y=2z=90 ,
Néu it nhit mét trong ba s x, y, z bing 0, khéng mat
tinh téng quat gia st x=0.Taco(y + z)*=0(mod 37,

nén ta cé 37 nghiém. Do d6 trong trudng hop nay ta -
© o tong cong 109 righiém (do nghiém x =y =z =10

dugc tinh 3 l4n}. -

Viy 56 b6 (x, y, z) thoa man la 1370.

T3/129. Cho tir gidc ABCD néi tiép dudmg trom (O).
Tiép tuyén tgi B ctia du(mg tron (0) cdt dudng thang

AD fgi M. Tiép tuyén tai C cia dwomg tron (0) <dt

duang Ihang AD'tai N. BN cidt CM tai E. Puong
theing AE cdt BC tai I Goi K la trung dtem cua BC,
Chimg minh rang dudmg tron ngoai tiép tam gidc
DKF tiép xtic véi duomg tron (O),

Gidi. Xét phép bién hinh bién (O} thanh dudng tron

tim E. Khi d6 ABCD va BCNM trd thanh cac hinh -
thang cén. Goi P'la giao diém c¢iia BM va CN, G la

giao dlem cia PD va BC. Do EP Ia phén gidc ngoai
EN PN ND _

gocNECnentaco——-=~—=— Do dé /_\EDN.

EC PC CG
~ AEGC'do d6 ZDEN = /GEC=G=F suy ra DG
la D — déi xing cia tam gidc ABC. Mt khac, ta c6
ZDKC = ZDBC + £FDC nén dudng tron ngoai tiép
tam giac DKF ti€p xtc voi dudng tron (0)
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MOT SO CAU HHAY VA KHO TRONG
DE THI TSPH MON VAT Li 2014
Cau 1: Mét con lic 16 xo gdm 16 xo nhe va vit nho

khéi lchmg 100g dang dao dong diéu hoa theo phuong
ngang, moc tinh thé niing tai vi tri cAn bing. Tu thoi

diém t=0 dén t, = ng, dong ning cua con lac ting

tir 0,096 J dén gia tri curc dai rdi giam vé 0,064 J. O

thoi diém #,, th ning cla con lac bang 0,064 J. Bién

6 dao dong clia con lic 1a

A57cm. B70em.  C.8,0cm.
Ciu 2: Mbt con Tic 10 xo0 dao'déng diéu hoa thtéo
phuong ngang vdi tan s6 gbc @. Vit nhd clia con lic
co khéi lugng 100 g. Tai thoi diém t = 0, vit nho

D.3,6 cm,

qua Vi tri can béng theo chiéu duong. Tai thoi diém . -
t=10,95 s, vin tdc v va li d6 x clia vat nho théa méin-

v=—ox lin th 5. LAy n> = 10. P4 ciing cua ld xo 1a
A.85N/m B.A37N/m  C20N/m  D.25N/m
Céu 3: Cho hai dao déng diéu hoa cing phwong véi
cécphuong trinh lanlugtla x, = A, cos(ot+0,35 )(cm )

'va x, =A, cos(ot-1,57 }(cm ). Dao déng téng hop
cla hai dao ddng nay cé phuong trinh 13
x = 20cosfot+qjfcm ). Gia tri cuc dai cua (A +A,)
gln gia tri nao nhit sau day? oo

A25cm B.20em C.40cm  D.35cm

Ciu 4:M6t séng co tiuyén doc theo mét soi diy dan

hoi rAt dai véi bién d6 6 mm. Tai mot thoi diém, hai
phén tir trén day cung 1éch khoi vi tri cdn bing 3 mm,
chuyen dong nguge chiéu va cach nhau mot khoang
ngan nhat la 8 cim (tmh theo phuong truyén séng).
 Goi d [a ti s cia téc @6 dao dong cue dai cua mjt
‘phan tir trén day vdi tée do truycn song. d gan gla tri
© nao nhit sau day?

A.0,105. B.0,179. - * €.0,079. D.O,314.

CAu 5:Trén mot soi day dan hdi dang cd song dimg
~ &n dinh véi khoang cAch gitta hai mit séng lién tiép la
6 cm. Trén diy ¢ nhitng phén tir song dao déng véi
tAn sb 5 Hz va bién d6 1n nhit 13 3 cm. Goi N 14 vi
tri cia mét nat séng; C va D 14 hai phén tir trén diy
& hai bén ctia N va ¢ vi tri can bang cach N 14n luot
12 10,5 cm va 7 cm. Tai thoi diém t,, pl}fm tr Cco li

" A.330Hz
Ciu 8:Hai mach dao dong di¢n tir LC li tuong dang

; 79 2
diém t, =tl+4—OS, phante Dcolidé la

A.-075cm B.150cm C.-150cm  D.0,75 cm

Cau 6: Trong mdt thi nghiém giao thoa song nudc,
hai ngudn S, va S, cach nhau 16 cm, dao déng theo
phuong vudng goc voi mit nudce, cung bién dj, cling
pha, cling tin s 80 Hz. T6c d8 truyén séng trén mit

nudc 1a 40 cm/s. O mit nude, goi d Ia dudng trung - '

truc cua doan S,S,. Trén d, diém M & cach S1 10
¢m; diém N dao déng cung pha voi 'VI va gin M
nhit s& cach M mét doan ¢é gia tri-gin gla tr1 ndo
nhét sau diy?

A78mm B.6,8 mm. (.98 mm.

Ciu 7: Trong dm nhac khoang cach glua hai ndt
nhac trong mét quing dugc tinh bing cung va nira
cung (nc). M8i quing tim dwoc chia thanh 12 nc. Hai
nét nhac cach nhau nu'a cung thi hai am (cao thap)
tirong g voi hai nét nhac nay ¢6 tan sb thoa man
£ = 2f*. Tap hop tat ca cac 4m trong mdt quing tam

D.§,8 mm,

goi 14 mot gam (Am giai). Xét mdt gam vdi khoang
cach tir nét D6 dén cac ndt tiép theo RE, Mi, Fa, Sol,
La, Si, D6 tuong ung la 2 ne, 4 ne, 5 ne, 7nc, 9 nc,
11 ne, 12 nc. Trong gam nay, néu am ung vcu not La
c6 tin s6 440 Hz thi 4m ing véi nbt Sol ¢6 tan 56 13

B.392Hz C.494Hz D.415Hz

¢6 dao dong dién tir tr do vai cac cudng do dong dién
tic thoi trong hai mach la 1, va 1, dugc biéu dién
nhu hinh vé&, Téng dién tich cta hai tu dién trong hai
mach & cing mot thoi diém cé gia tri 1n nhét bing
B. 3 pC

n .

c.2uc 0%
T . b

4
A.—nC
TE .

Ciu 9: M0t tu dién co dién dung C tich dién Q,. Néu
A g A re A 3 A ' a~ 3 D e
noi tu dién voi cudn cam thuan cé d6 tw cam L, hodc
v6i cugn cam thuan ¢ d§ tw cam L, thi trong mach
co dao déng dién tir tw do vai cudng d dong dién
cuc dai 1a 20mA hodc 10mA, Néu ndi tu dién véi

do 1,5 cm va dang huong ve v1 il cdn bang. vao thol

14

cuon cam thuan co do tu cam L;=(OL,+4L,) thi trong
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a
L
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mach cé dao ddng dién tir tu do voi cuong dé dong
dién cuc dai la

A.9mA. B.4 mA. C. 10 mA.
Ciu 10: Dt dién ap xoay chidu én dinh vao hai dau
doan mach AB méc néi tiép (hinh v&). Biét tu dién
¢o dung khang Z, cudn cam thudn cé cam khang Z;
va 3Z; = 2Z. D6 thi biéu dién su phy thudc vao thai
gian cva dién ap giita hat ddu doan mach AN va dién
ap gifta hai dAu doan mach MB nhu hinh v&. Dlep ap
hiéu dyng giira hai diém M va N 1a

B.86 V. C.122V.

D.5SmA.

A, 173V,

D.102V.

Ciu 11; Dit dién 4p u = 180v2cosat (V) (voi @
khong dbi) vao hai dzfl,u-’ doan mach AB (hinh v&). R1a
dién tré thudn, tu dién co dién ‘dung C, cudn cam
thudn cé db tw cam L thay ddi dwoc. Didn 4p hiéu

~dung & hai diw doan mach MB va d6 16n goc 1éch pha

ctia cuong 46 dong dién so vor'dién dapukhiL=1L,1a
U va ¢, con khi L =L, thi twong tmg la v8U va @,
Biét ¢, + ¢, = 90°. Gia tri U biing

A135V. B. 180V. C.90V. D.60V.

Cc L , 3

T

Céu 12: Dat dién 3 ap u= U\/E cos cot( ) (v(n Uvam
khéng dbi) vao hat diu doan mach mic ndi tiép gom
dén soi dbt co ghi 220V — 100W, cudn cam thudn co
dd tw cam L va tu dién ¢d dién dung C. Khi do dén
sang ding cong suit dinh mtrc. Néu ndi tit hai ban tu
dién thi dén chi sang vdi cong suft bing 50W. Trong
hai trwdmg hop, coi dién trd cia dén nhu nhau, bd
qua dd tw.cam cua dén. Dung khang cia tu dién khong
thé 1a gia tri nio trong cac gia tri sau?
A 3450  B.484Q.  C.475Q

A R M

D. 274

~ Céau 13; Dit dién ap xoay chiéu c6 gia tri hiéu dung
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- 200V va thn s6 khéng thay dbi vao hai du doan
L‘;-‘ mach AB (hinh v&). Cudn cam thuén c6 @ tu cam L

xac dinh; R = 2000; ty dién co dién dung C thay dbi
duge. Didy chinh dién dung C dé dién ap hidu dung
gita hai dAu doan mach MB dat gia tri cuc tiéu 1a U,
va gia tri cuc dai la U, =400V. Gia t cia U, la

A173V B.830V c.l11V  p200V
A M B
L R_ C

Cau 14: Dit dién ap u=U2cos2nft (fthay dbi
duoc, U ti 1§ thudn voi /) vao hai d4u doan mach AB
g(’\)m doan mach AM mic n6i tiép voi doan mach MB.

* Poan mach AM gbm dién tré thudn R mac ndi tiép

voi tu dién co di¢n dung C, doan mach MB chi co
cudn cam thudn c6 d6 tir cam L. Biét 2L > R*C. Khi
/=60 Hz hoidc f= 90 Hz thi cuong dj dong dién hiéu
dung trong mach co cling gia tri. Khi £ = 30 Hz hoic
=120 Hz thi dién 4p hiéu dung hai dAu tu dién co
cung gia tri. Khi f = 7] thi dién ap ¢ hai diu doan
mach MB 1éch pha m6t goc 135° so vdi dién ap & hai
d4u doan mach AM. Gid tri ciia f; bing,

A, 60 Hz B.80Hz C. 50Hz D.120Hz

' Cau 15: M6t hoc sinh lam thwe hanh x4c dinh sb
© vong ddy cua hai may bién ap li tuong A va B cb cac
cudn ddy voi sé vong day (Ia sé nguyén) 1an Iuot 13 .
Ny Naas Nip, Nog Bit Ny, =kNj 53 Nog, = 2kNyp;
k> LN+ Ny + N1B+N213‘ 3100 vong va trong,

bén cudn day c6 hai cudn co s6 vong day déu bing N,
Dring két hop hai may bién ap nay thi co thé ting dién
ap hi¢u dyng U thanh 18U hogc 2U. S6 vong day N 1a

A.600 hojic 372. B. 900 hoic 372.
C. 900 hoic 750. D. 750 hoiic 600.
Cau 16: Bin hat o« vao hat nhin nguyén

-t nhém dang 'dl'mg vén - gy ra phin ung:

*He+ Al — 2P+ !n . Biét phan ting thu ning luorng
142,70 MeV, gid sir hai hat tao thanh bay ra vdi cung
vén toc va phan ing khong kém birc xa y. Lay khbi
11_Ic,mg cua cac hat tinh theo don viu cé gia tri bé.ng sb
khoi cia chilng. Déng niing ciia hat o 1a

A. 2,70 MgV B.3,10 MeV

C. 1,35 MeV D.1,55 MeV.
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DAP AN VA HUON G DAN GIAI
Ciu 1 DA: C '

A2

HD: Tai thc‘)i diém t, = s W W, = x, _+———

Co nang ciahé: W=W, +W =0,1287

Tait, = 0:W, = W — W, = 0,032 ;%

= X, = i_A :>Trdng thoi gian %s vat di tir

2 |
X =é- dengéctbadéréi‘dén X =—&: -
| )
o0 ST T s W OA
ot 12 48 2 2
= A =\/2W; = ,2‘0’128 =0,08m =8cm
me 10,1400
"Cau2: PA: D

HD: v=zoVvA*—x' =—ox = xzi%. Trong

mdt chu ky vat qua vi t c0 v=-wx hai lan. .

Lén thir 5 vt qua vi tri ¢6 v=— X tai thoi diém:
L / -
_ (.
i M1;3;5
o/ =4 X
-
M2:4 j S

A, A
Sin(20° +¢)  sin70°
A+ A
2.5111 55 cos(35° — )

(A+A)

max

_ 2Asin55°
sin 70°

Ciu 4: PA:B
HD: Hai phin tt gan nhau nhét c6 li 46 = chuyén

=34.896 cm =~ 35cm.

o

d6ng nguoc chiéu nhau cich nhau d === 8 cm

Wl?—'m

. i 2
= A= 24cm. Toc dd truyén séng trén diy v=?

Téc 49 dao ddng cuc dai cia phdn tr tén diy

o con- poten 204 231406 o o
T v A :
Ciu 5: PA: c

HD: Bude song 1 = 12 cm. Bién d8 cua ngudn song
a=1,5em. Phuong trinh séng dung tai difm M cach
mit N mét khoang d:

d)cos(wt —E)

u=2asin(
’%
= 2asin(22%) = ENE
y) 2
: . 2rd, 3
a, = 2asm(T) = 5 cm

Phan td.C va D & hai bo séng dbi ‘Xfrng nhau
qua nut N nén ching dao ddng nguwgc pha nhaun

Tai thoi didm t,: u =¥cos{wt—g)=l,5 cm

c

= cos(@t -E):l/_i..
2 2
Khi d6 u, =——3—cos(mt—5) =—i( -‘.#

| Ma va dang hudng vé vi tri cén bang
: 3T . o S :
t=2T +—-= 0,93 = T=04s Vaothoididm t, =€, + o5 1,4+ ok = (, 49T + L
. 40 8.

2z k . y 3 - '
T=—= o=57r=,/— = k=252"m=25N/m  Khi dé u, =~~cos(wt, ——)=-15cm

@ oooym . 2 .2
Ciu 3: PA: D Ciu 6: DA A

W k. A, _ HD: Buéc séng A= v/f = 0,5cm
HD: Ap dung DL ham so én =g -

16

Gia sir v, =u, =acosawt
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M= 2a'cos(m _2

7 ;0) = 2acos{wt -~ 407)

El

= M dao ddng cx‘mg’ pha véi ngudn

m;“' ) =2acos(wt — 4zd,)

3

u, = 2acos(wt- 2
=> uy, dao déng cung pha vai u,, khi:

4rdy = 2kz =dy =§ vdi k nguyén dwong.
KhiN = M thi k =20; OM =6 cm

= ON =& -05 = ,/-’i —64

Dxem N gén M nhét khl k =19 hoac k 21

Khik=19: ON = 1‘%—64 =5, l2cm

217

‘Khik=21: ON = n —64="6,8cm -
Do, dotathay MN,;, khik=21va
MN_ =68 - 6= OScm—8 Omm
Cau’? DA: B
~ HD: Khoang cach tir not Sol den nét La la 2 nc
-fL(I = 2. 2-]‘5'0.'
e fu 440
= f; = —391 9954 v 392 Hz
"

& & Y Y & & 5 -

Pé Ré Mi Fa ' Sol La S8 D6

Ciiu 8: DA: C o _
HD: Chuky T = 10;3s;a)-i?”£2000xrad/s
Tacé: i, = 8.107 cos(20007t —-’25) (A):

i, =6.10cos(20007t + 7) (A)

~ Déng dién qua L bién thién didu hoa som pha hon
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i

: ‘ 1
~:dién tich trén tu dién C goc §> Q,=-2
‘ >
™~ -3
g x&10 —cos(2000t _2)(C);
610* |
20007t +Zy(cy
92 = 2000, COSEO07 )(C) |
q = 4, + g, = Q,e08(20007t +¢) |
1010"3 |
= Q= Q'+ Q, = Q, = e (€ )=—,uC
Ciu9:DA: B :
-HD:Q, ———I -JLC = L— Qz
ClI
1 .9 4 I, o
> mE=gtr 2 == 4mA
Lo Iy 5
Ciau 10: PA: B

HD: Taco T = 2.107%s :>a)-100zrad/s
= 200005100m (V) g = 100cos(1007t +—) (V)

Tit 32, = 2Z¢ :>2uc

M
: AN
Ta co; {
Uy = Uy Ty

=-3u, _ _
=Ua U, |2y =2u.+ 20y
3uy =3y +3u,
= 20y, + 30y, = Su,
2u,,+3 L
u, = M = 20/37 cos(1607t + ¢) - -
=> U, = 1074 = 86,0230

Cau'll:DA:D

HD: Vi ¢ +¢, =90° = U, = UMB:; Ur, = UQBI
Tir gian do véc to hinh bén:

180° = U + (+/8U)* = U = 60V

Ciu 12: DA:D

HD: P =T R=100W, P, =T*,R= 5ow

= 1,=431, > 72, = 27,
R*+ 7% =2R*+ 2(Z, - Z.)
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= 0R*+ 277 + 27° - 4Z,Z,
=27 - 42 7 + R*+ 7 =0
— 42,7+ R*+27°_ =0.
DK dé phuong trinh ¢4 nghiém:
A= 47 - R =77, =37 -
R 484
BB
Ciu 13: pA- C )
HD: Hiéu dién thé hidu dung giita hai d?lu_ doan mach
MB la:
U, v _ U
ezt 2 Rz, -2y
2 J—R“T

=7

R*=0

= 7.2 = 279,40

U U

27,7, “ Ty
1+m~—2
R*+ 22

22-27,7,
R +Z; |
27 (224 Z,Z.+RY)
(R*+Z2)°

7,47+ 4R

'=0eZ.=
y. c 5

Tathdy y, khi Z =0 va y,, khi

Trong do6 y =

Tacod y'=

= — +%_‘ 2LC - R*C?
wl 2
a1 1
= 2LC-RC*=—— =| —+ *)
47>\ 60" 90
UZ, :
+HU.= — —; Ug= U,
\/R2+(G)L_——1—J
m_ .
By _ [
= ' 2 - . l 2
e for-t] Jeefor-t)
Lo 3 ) 0342
m4Z(lT4

18

ZC:—ZL+\f§§+4R2 B ‘ (w3+w4)L_w3C+w4C = o, = C
o | : -1 | 3
Tirds Uy, = —= U, = Z, = SR = 75= 4730120 ()
NIT IO
| Lot +)Khif=fltacé gidn db vec to nhw hinh v&: Zg; =R
UJR? UR ' ’
UMBmm 5 9 = Ul R i'=27rI{C(***)
VR +Z \/k + 72 = 2mfC) £
£ . 1 1 1
Uk YU 110,94V The (**) vio (*): R'C’ = 4 [W 90 ]
JR®+2,25R% N2 25 . A . '
_ Unn ‘ -1 2 1 1
i 1ds TYA- R'C = — —
CiulépAB 4::2[30.120 60 9on
HD: ) 1, =1, e 1 2 11
| - RC =— e e
L o, ] . 47730120 60° 90°)
2 o 1
\j‘; o' L P C) ‘459 ! SRC = J— —271:RC— ﬁ
| =57 180 f 180
UCl UAM‘
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NG

Cau 15: DA A

HD:h.—_k; Nep =2k . C6 2 kha ning: |
1A N ’ o
N,
1. Npy =N =N = Nmz?va Ny, = 2kN

, N
= Njot Ny + Njg + Ny =2N +=-+ 2kN =3100

= (2% + 2k + 1)N=3100k
Khi U, =U= U, =kU; U,
= U, =2kU , =2k’U = 18U

=U,, =kU

2A

= k=3= N=372vong

Néu Uy =2U=k = | (loa1v1k>1)

: N .
2. Niu =Ny =N:>NIB =_'E va N,, =iN

N,, =kN=N,, + N,, + N, + Ny
_oN + X4 kN =3160
T2k
= (2K + 4k + 1)N =3100.2k
= U, =2kU,, =2k*U =18U.
= k=3 = N =600 vong

Chu 16: DPAB -
HD: Theo DL béo toan dong lugng P =P+ P,

=P= (P+P)

= mK =mK, +mK +4.m,K,m K

4K, = 30K, +K, +4,30K,K,; Ko e 30
K m

=901K, + 120K, = 102IK,
Theo DL bio toan ning lugng toan phan:
K,= K, +K,+270=31K,+ 2,7

=K, =30K,;, 4K,

4K
K, = 31K, + 2,7= 31.—2

: 1021
=K_ = 3,10 MeV. '
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" GIOI THIEU CAC DET!

NHU‘NG BAI TOAN CHON LOC
'TRONG KY THI OLYMPIC VAT LY

MOSKVA-2012
LOP 8.

Petia ditng gan thanh sau trong toa cubi cung cua
doan tau chuyén dong vai van toc khéng doi va nhin
cac cot dién cao thé qua cua s6. Cac ¢t dién nay
dung doc theo dudng sit va cach déu nhau. Khi Pet:a

0 ngang bing v&i mdt cdt, cau bét dau dém sb cdt
(lay c6t vira di qua la cht thir nhat) va bit diu di tir

VONG 2

“dudi [én dau tauvdi tdc d6 1,5m/s d6i vai tau. Tai thoi

diém khi cau di ngang qua cot dién thir 17 thi quing
dudng cau di duge d6i véi tau 1a 150m. Khi d6 cau
13p tirc quay nguoi di nguoc tro lai VO’l tc d6 nhu cii
va tai thoi diém tro la1 dang vi td xuat phat trén tau
thi cdu di ngang qua cbt Gng vdi sb dém 1a 30. Hay
tinh téc dd cia taun va‘l khodang cach giita hai c6t dién
lién tlep Biét rémg tbc db cua tau ddi voi mit dit 1on -
hon téc d6 cua Petia dbi voi tau.

Chu Sé1 xam khi gdp ¢6 be quang khén do o bla nmg
dd biét ring nhiing ngudi kiém 1am d3 ldp dit trong
nha ba c6 bé mdt hé théng me cira méi. Con Séi quan

tAm toi hé théng mai nay téi mire no khéng mudn an

thit ba ciing nhw c6 bé ma chi mudn biét thit & cac chi
tiét cia két chu mai nay, sau do no cung véi ¢d bé di
t0i nha ba. Thi ra, hé théng nay (H.9) gobm mét xa g
niing nh& ddy cap lam cho chuyén dong déu theo mét
thanh gd nhém. Theo 15i cia nhitng ngudi kiém 13m-
thi khi xa g truot, n6 chiu tic dung mdt lyc ma sat
bing 320N. Day cap nho hé thong cic rong roc va day
thitmg nhe ndi véi mét don bay. Ngudi ta da kit ma sat
¢ cac truc rong roc bing dau bdi tron. Céc canh tay don
cia don biy ¢6 ty 16 1:4. Pon by dugc dit xuyén qua
tuong va diém twa ctia don by dit & tlrorng Cuasé ma
khi cb bé kéo diu day thirng budc vao dau kla cua don

: bay (xem hinh v§) mot lue 25N. Tinh hi¢u suat clia hé

thong trén. Ly glaito_c roitedog = 10m/s%, -

| Cuaravie |}

P S :
AL Vl-F-h
. L.

| Thanh g6 nhaml: |




Tt

‘hai vat co khoi lwong

‘em gdm bai qua cAu bing cht

VAT Y & TUSITRE

Ngudl ta d6 dAu vao mdt nhanh cta dng hinh chit U,
con dd nude vao nhanh con lai (H. 10). Cac chAt long
duge ngan cach & gitta bdi mét pittdng & trang thai
can bing. Sau 46, ngudi ta day nhanh chira dau bang
mét pittdng. Hoi plttong nay phai c6 khoi lugng bang
bao nhiéu dé mirc chit long ¢ hai nhanh bang nhau,
biét ring mitc nudc ban déu so voi day b ong bang 8cm,
khéi luong rleng cua
nudc va cia dau lan
luot bing 1 glem® va
0 8g/cm3'7 Cho dién
tich tlet dlen trong
cua bng bang 10em*
va plttong van con &
day cua Ong.

. Hinh 10,
4. Irina lay binh nude lanh va dit 18n bép dién. Khi
tién hanh do dac em thay ra.ng ctr sau 20s thi nhiét do
nudc trong binh ting 1én 1°C. Poi cho dn khi binh
nong téi 30 OC, Irinanhac binh ra khoi bép dién va tha
vao nudc mot qua can bang kim loai dang & mot binh
khac trong trang thai can bing nhiét véi mét hdn hop
nuoc va nuoc da. Nhiét do ctia binh nude vira dun véi
qua cén da bn dmh & 25°C. Héi sau bao 1iu binh s&
nong 1én 1 % néu Irina khong lay qua cn ra va dat
binh 1én bép dién? Bé qua moi tdn hao ning luongva
trong qua trinh di cho nuéc khdng tran ra khoi binh.

LOPY. .
1. HE¢ vé& trén H.11 gom

m va M, hal rong roc
¢b dinh va mot rong
roc déng. Céac phan day
khong nim trén cic ong
roc déu co phuorng thang
dimg. Biét rang khi
chuyén déng vat M luén
gift nguyén tu thé nim
ngang, diy khong trong

“Hinh:11.

 luong va khéng dan, cac 1o xo nhe va khong ma sat,

hay tinh gia tbc cua cac Vat.

2. D5 choi “con 14t d3t” clia tré

. tgly

myry

déo cb ban kinh »; = 9cm var,
= 6cm (H.12), bén trong rOng.
9% choi nay duoc dat trén mit
ban nim ngang. Tai diém thép
nhét ciia qua cu dudi nguol ta
dat mdt vat nang c6 khoi lugng

PMC 12

] _____2_5"@"-. “L4t—dat” cd—tinh

sao cho ca hai qua ciu déu tidp xtic vdi mit ban, roi
tha ra, thi no se dung day va lai co tu thé thing dimg. -
Hdi hai qua cAu dudi va trén cé khéi hwng teong ung
1a m; va m, phdi bang bao nhiéu dc d6 choi nay ¢o
tinh chét do? ‘Coi khéi tim hai qua ¢lu trang voi tim
hinh hoc cua chung.

3. Nguoi ta ding cac diy dan
dé tao ra mot hiph chop tam
glac déu, 1At ¢ cac canh déu
6 cling chiéu dai va co cling
dién trd R (H.13). Ngudi ta
mic cac diém gifta cha hai
canh ddi dién nhau va Vqﬁng
goc voi nhau vao hai chdt A
va B cua mot ém ké. Hoi 6m
ké chi bao nhiéu?

LOP 16.

1.Trén nidt mat phing ndm ngang cd diat mot ném
cao i = 40cm. Mot vat nhoé dt trén mit nghiéng nhén
cua ném va dugc n01 vcn ném nhd sgi ddy khong
trong luong, khong din vt qua hai rong roc (H.14).

Céc rong roc khong trong luong va quay khong ma
sat. Khdi lwong cia

ném lon hon »n = 8

lAn khéi luong cia

vat. Héi ném bat dau

chuyén dbng vai gia

tdc barig bao nhiéu

khi dugc budng

ra?LAy gia tdc rcn .
do 8= 10m/s*. Coi

chuyen dong ném 1a

tinh tién.

2, M6t bat nhin hinh ban ciu gan cb dinh trén ban sao
cho truc dbi xting cha né 1a thing dung Ngum ta 14n
luot dit vao bat hai thanh khéng dbng nhat ¢ khéi
lwong va chiéu dai nhu nhau (nho hon V2R, v6iR1a
ban kinh cua bat). Thanh thix nhit & vi tri can bing
13p véi phuong ngang mét goc «; va thanh thi hai -
mdt goc o, ( @, < @;). Sau 4o, ngudi ta gin chit mat
bén hai thanh v&i nhau tao thanh mét thanh méi co
cang chidu dai va dit thanh méi nay vao trong bat.
Hoi khi ¢ trang thai cdn
bing thanh mdi nay 14p
véi phuong ngang mot
gdc bao nhigu?

3. Nguoi ta dung cac day
din dé tao ra mdt hinh

chit sau: Néu dit nd nghiéng

20

1A A 3
Chop Tl giac dew, tat©a
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Vit tap trung & “dau” va

VAT LY &

cac canh déu cd'cling dién tro R (H.15). Ngudi ta mic

cac diém giita caa hai canh k& c¢in va vudng goc voi.

5 . A N N AL A 1 A
nhau vao hai ch6t A va B cua mot 6m ké. Hoi 6m ké
chi bao nhiéu?

4. Mét hat ¢6 khdi lweng m v dién tich q dich chuyén
khong ma sat theo mdt thanh didn méi dai (H.16).
Doc theo thanh va cach no mdt khoang d mot dién
tich diém q chuyén déng véi van toc v, khéng déi.

Coi ring ban d4u hat ding yén va & cach xa dién tich

diém mét khoang vé

han. Hay xac dinh ___g4 ,VQ ___________ .
véan toc cuc dai Vingy q q Id
cia hat. Dyng b - o

thi biéu dién sy phu
thudc cia v, vaov,.

LOP 11,

1. Mot vat duge tao boi mot qua ciu dbng chit (goi
13 “d4u”) ban kinh R, ¢ gin cb dinh mét thanh manh
(goi 1a “chin™) c6 duong kéo dai di qua tim qua can,
Vit duoc ai do dit vao goc tuomg khéng 16 @8 lam gi
nhung vét ditng do khong on lim. N6 bit dau dich
chén ra xa doc theo duc‘mg phan gidc clia géc vudng
gifta hai twong, con dau van tua vao hai tuong (H. 17)
Hoi voi goc a lap boi chin clia vat va san nha bing
bao nhiéu thi vit s& d4? Coi toan bd khm lwong cila

~Hinh 16,

khoang cach tir gitta tim
ctia dAu tGi got chan 1a /.
Biét hé s6 ma sat cua dau
va-hai bic tuong la g va
cta chéin va san nha la g,

Hiy giai bai toan dudi o
dang tong _quat r01 tién

hanh tinh s6 goc o dbi véi

treong hop ¢, = 4,=0,6 va

I=4R. . - _ :
2. Mét binh ¢6 thé tich' dwoc ngin lam hai phin nhé
mdot pittdng manh, nhe, linh déng va cach nhiét. Mgt

0. 10 20 30 40 30
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ngan cua » binh chira nudc, con ngén kia chu*a khi nlto
Do thi biéu diZn su phu thudc cua ap suat trong hé

“véo nhigt ¢ dwoc cho trén hinh 18. Hoi trong binh ¢6

bag nhiéu mol mmrc va bao nh1eu mo] nita? Bo qua
moi ma sat. Cho biét hing s6 khi R 8,3J / (mol.K).

3. MQt déy cao su va mét 16 x0 & trang thai khong
bién dang co chléu dai nhy nhau. D cing cua 16 xo
14 k= dN/m. Db thi bisu dién su phu thudc ctia do 16n
fwe kéo diin £ vao dd dén x cua déy cao su duge cho
trén hinh 19. Coi 1o xo0 va day chun la khong trong
1uofng Treo mot diu cua 10 xo 1én trdn, diu kia cia

16 gin chit voi mot dau cia déy cao su (nhu 1216 xo

va day chun méc ndi tiép)

a) Bat vao diu tw do cua ddy chun mot lyc hu‘o‘ng
xudng dudi voi d6 lon F="0,7N. Tinh d6 din tong
c¢Ong X cta 1o xo va dy chun,

b) Tim khéi hrong m ctia mdt vét can phai treo vao

dhu tu do cua diy chun dé do dén téng cong cua hé o
can bing bang L = 20cm.

¢) Panh gia nang lwong Eduorc dy trit trong diy cao
su khi treo vio diu dudi tr do cua no6 mdt vat ding
yén ¢o khéi lut,mg m vira tim duge & trén.

d) Vit c6 khbi luong m nay dugc treo vao dau dudi
tw do cia ddy chun va dwgc lam cho dao dfng voi
bién dd A = 2cm xung quanh vi tri cin bing. Bé qua
ma sat, hiy tinh chu ky T cta dao dong do.

_L_éy gia tbe roi ty do g = 10m/s”,

A

fH
0.8 -

0.6

0.4

0,2

T
T
4
T

L
" T

% CM
4. Mot ngay ning sang mua hé, mét hoc sinh ra san
nha minh mang theo mot chlec guwong hinh chif nhat.

Khi ding guong bét 4nh sang Mt Troi, cu hudng
anh sang phan xa vudng goéc vol buc tudng trong

- , 'n N P VA s e , N
- bong rim cua ngdi nha, roi tir tir di ra xa buc tuwong

d6. Cau nhAn thiy ring, ban diu, vét sang trén twong
co dang hinh vudng voi moi canh la d = 5cm, sau d6
mép clia nd bit dAu nhoe di va din din trd nén gan
nhu 14 tron véi mép it nhoe hon. B qua hién twong
nhifu xa, hiy gii thich hi¢n twong trén va danh gia

2]




H
|
|

VAT 1Y & TUGE TRE

xem & khoang cach L cach tudng bang bao nhiéu thi
dd réng cua cha ving bi nhoe & meép vét sang nho hon
10% duong kinh ciia viing hinh tron duge chiéu sang
choi. Cho biét kich thudc clia guong 14 5 x Tem, kich
thuée goéc cua Mt Troi 13 ¢ =0,01rad .

BAP SO VA GOI Y

, VONG 2
LOPS.

Lv,=14,5m/s =52,2km/h, | =100m
2.n=80%, 4.1=24s
LOPO.

3. m=18g;

m—3M ~_3g 3 M —3m

s a =- = —
Mrom T T T T om
2.m, cb gia trj bat ky (d6 bat ddy nhanh cta'dd choi
chi phu thudce vao m,),

L a, .=g

m, <M ——=150¢g
3 H+r
3
3. Ry=7R
(xem H. 20)
R
-
R/2 R/2
A
R/2 R/2
1
R
R/4 RM4 R/A
At 14
_ ’ _
. Hinh 20,
LOP16.

6
C lla=—g=12m/s*
s 19g

2,

a= arctan[%(tanal + tan ;2)}

(ddu “+” twong wng véi trudng hop khi cac thanh
dugc ghép sao cho cac phan ning hon & cliing mot

phia, con dau "_* \tng vdi truong hop nguoc lai).
5
. 3. er EER

Y

4' vmax = 2'v0
khi v, <y,

2

Sy
=

V'c’t vmax zvo —Vo 7V
khi v, >v, voi

2

-7
2as,md
(xem H.22)
LGP 11.
1.
R A
o = arceos| A —
1+ 43
R/2 R/2
ol = 8recos R ”‘“lq
RS A gy P OB
2.S6 mol nudc: ' m R/A3 % R/3 5

n,=1,87+£0,02mol,

56 mol nito:

Vrifm/ta‘k
2,0
1,8
1’6 //.
1.4 7
12
1,0 7
0,8 7
0,6 7
0,4 ]
0,2

0o 1 2 3 4 _v“/vj

/
/

n,, =0,97+£0,01mol (45 thi biéu dxcn su phuthuoc cua
ap suét p trong hé vao nhiét d6 7' gdm hai doan thing:

p=nRT/Vva p=(n,+n)RTIV vi kep gilta Ia
doan dd thi p=p,,(T) bidu didn sy phu thude cua ap

L

suat hoi bio hoa vao nhiét do).
3.a)X=315cm; b) m = 40g
) E = 18mlJ,; d) 7= 0,84 + 0,055

4. 8¢ di c6 hién tugng nay la do Mit Trdi khong ‘phéi '

la mdt ngudn sang diém. Dang cia vét sing Hp lai
dang cua guong doi voi mbi mét diém phat sing trén
dia Mat Tedd, nhung tit ca cac anh do chdng 1én nhau
vi céc tia sang phét ra tir cac diém khac nhau ctia Mt
Troi-sé-di-dudinhitng-goc-nhé-khic nhau trong gidi

txem-H21)

22

(Xem tiép trang 6)
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Problem.

A -

YR LY & T

The system,

and a block conmected to a string that passes over q
massless pulley attached to the wedge. The other end

‘of the string is attached 10 the wall so that the string

is horizontal between the wall and the pulley, and
parallel 1o the inclined surface between the pulley

and the block. The wedge and the block have equal

‘masses; angle 8is given. When the system is released
from the state of rest, the block begins to slide along
the inclined surface of the wedge. Neglecting* all
Jriction, find the acceleration of the wedge, '

Solution: Begin with a free-body diagram of the
wedge/pulley combination. Assume that the positive

x-direction is to the left, and the posmve y-direction
is down.

T

I
N

~ Tis the tension in the cord, mg is the weight of the

wedge, N is the normal force exerted by the floor
on the wedge, and » is the normal force exerted by
the block on the wedge. Assume that the wedge
accelerates to the left with

magnitude A. Next draw a free- T 2

; body diagram of the block.

Here we have used similar
labeling for the forces. The

S 132 THANG 8 - 2014

. directi

! in space,
" wedge itself is accelerating. This can be figured using

" Jinematic constraints.

shown in the diagram,
consists of a wedge placed on a horizontal suyface

" to obtain A=

ion of the block’s acceleration must be reckoned
not simply relative to the wedge, as the

Thé length of the cord is constant. As the block
descends the wedge, a length of cord travels over the
pulley which is equal in length to the displacement

of the wedge to theleft (X). Using the initial position

of the top corner of the wedge as the origin of
coordinates, we can calculate the change in position
of the block (reckoned in space) as a function of the
position of the wedge along the x-axis.

X
——————p

The changes in the 'c.oordinates of the block are
= [X— (X +L) cos@] — (—Lcos8)
=X(1 - cosé), '

Ay={(X+L)sin @ -Lsin & =X sin 6.
Since I and 6 are constants, we can take

straightforward time derivatives to find a, and ay for

the block in terms of the acceleration A of the wedge:
a,=A(l — cosb),

a, = Asin0 ,
Now write down Newton’s second law in component

form. We need both x- and y-components for the
block, but only the x-component for the wedge.

Wedge: T-Tcos & +nsin 0 =mA
Block: T cos@—nsind = mA_(l'—cosB)
mg—ncos@—Tsinf =mAsiné

Consider these as a system of three equations in three
unknown for the variables 4, #, and T In standard .
form,

rA nsinéd — T(l—cos@) OI
mA(l c039)+nsm9 Tcosﬁ 0,_

mAsin@+ ncos@+7'sinf = mg

Now use your favorite method for solvmg the system
gmn@
—-2cos8

23
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' ,"““"“ three-unknown:-ba-An-s&
" 24

* wedge: ném

VAT LY &

" Notes: A:H:O”_, there is no incline, and 4 = 0 as

itshould. A8 =90, A =§. The maximum value of

the wedge’s acceleration is A:%z447g which

2
oceurs at, mgw2 6 =cos™ 3" 48.2°

0.50

0.30

0.20

o /

ni12 w6 /4 w3 5w /2

TU MOL

* string: ddy
* (to) passe over: vit qua

pulley rong roc ‘

* inclined surface: mit phing nghleng

* released: thara
* state of rest: trang thai nghi
*free-body diégram: gian 46 véat ty do
* Wedge/pulley"combination: hé ném + rong roc
* positivé x (y) -direction: phiéu dwong truc x (y)
* tension: luc cing
* normal force: luc phap tuyén

* accelerate to the left: gia tdc vé bén trai

* magnitude: d¢ lon

* kinematic constraints: cic rang budc dong hoc

“* (to) descend the wedge: &i xuong theo mit phing

nghiéng
* top corner: goc trén cing
* time derivative: dao ham theo thoi gian

* system of three equations' h¢ ba phuong trinh

BAI TAP

1. Tir mgt diém nao d6 trén swon nii ngudi ta ném

[én phia trén mot vat véi vin tbc ban dau Vo =21m/s
dudi mét goe a = 60° so vdi phwong ngang. Hoi vit
s& roi trén sudn mii cach chd ném mét khoang bing

‘n L, a , R P -
bao nhiéu, neu goc nghiéng cia sudn nui la §=30°7 .

2y sin(a — B)cosa
gcos®

2. M6t vét nhé & trén dinh mot mat phing nghiéng

dai  {=26m vacao h = 10m. Hé s ma sat giita vit

va mit phing nghleng la H= 0,45. Can phai truyen

cho vat mdt van tde tdi thidu béng bao nhiéu dé nd cbd

thé 141 duoc chin mit phrfmg nghiéng?

bSs: v=\/2gl(,ucos‘a—sina) =4m/s

3. Mot ném cé khéi lugng m, voi goc nghiéng a dugce
dit trén m6t mit phing nhin nim ngang. Tir dinh
ném cé d6 cao h, mot vat nho cd khéi lugng m, bat
dAu treot xudng. B qua moi ma sat, hiy tim gia toc
cua ném va thoi gian vat trugt xudng chin ném.

DS: 5= =30m

m., sin o COS &
D'S: + an = 22—
: m,sin‘ o +m, ,

- LA A P
+ gia toc twong doi cha vat doi véi ném;

— (ml + m2) Sln i o

d - :
! m, sin® e +m,

+ thoi gian duac tim ti p.te; —— L B 42

sineg 2.
a. Mt vét nho c6 khoi luong m = 6kg & trén mdt mit
phing nghiéng dai / = 9m va cao h = 3m. Xac dinh

luc nam nhgang c6 d5 1ém téi thiéu tic dung 1én vét dé

n6 bat ddu dich chuyén. Hg s6 ma sat gifta vat va mit
phing nghiéng la gt = 0,5.
DS: F =mgyp’ cos’ o —sin® @ = 20N

8. Hai v4t ndi v6i nhau b.'}mg mot sgi ddv duoc ning
Ién trén theo m&t mit phang nghiéng bing cach tac

" dung 18n vat & trén c6 khbi lugng m = 2kg mit luc

F=30N co6 hudng song song voi mit phang nghiéng.

Tim sirc cing cua ddy, néu khoi hromg cua vit bén

dudi bing m, = 4kg.

mE 0N
m + mz p

DS: F =

6. Mét van dong vién dua matd tién hzfmh luon trén
ot-duwong-dua-nghiéng—Hoivantdc-cwe-dai-kha di
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16n hon vén tde cye tiéu kha di bao nhidu 14n, néu hé

s0 ma sat g = 0,75, con gbe nghiéng cua durdng so vc':ri%

phuong ngang la « = 45° Biét rflng khi lwon vong
banh xe khong bi trugt trén dudng.

BS: k= (tana+y)(1+,utanoz)_:
(tan e — g)(1 — petan &)

7. Mbt thanh ¢é khéi luong m = 20kg va dai I = 5m
dat nim ngang trén mot mit phang nghiéng nhan 1ap
v6i mit phing ngang médt géc ¢ tan bang 0,3. Toan
b hé duoc dit trong mot tir truong déu thing ding
codcamirng tir B = 150mT. Hoi dong dién trong thanh
phai bing bao nhiéu thi thanh s& c4n bing?

mgitana '

I=
bS: Y,

=84

8. Mot thanh din dién nim ngang c6 tiét dién 1a mébt
hinh chir nhat chuyén dong tinh tién ¢6 gia toc 1én
phia trén theo mdt mit phing nghiéng dit trong mét
tlr truong déu hudng thing ding. Trong thanh cb
dong dién I chay qua. Goc nghiéng cua mit phing
1a & = 30°. Biét ty s6 khoi lugng cia thanh va chiéu
dai cia n6 la m/L =-0,1kg/m; 6 16n cam vng tir

B = 02T gia téc ciia thanh .a = 1,9m/42. Xac dinh

cuong d6 dong trong thanh.

mia +.gsin a)
 LBcosa '

9. Mot khung hinh chir TT nghiéng mét goe a = 30°
80 v&i'phu'cmg ngang va duoc dit trong mét tir trrdng
déu vubng goc vdi mat phing khung: Mot thanh ¢o
khéi leong m = 30g bit diu treot khéng ma sat theo
khung. Biét chiéu dai thanh /= 10cm; d616n cam ting
tr B=0,17; dién tr¢ cuathanh R = ZmQ Tim vén tbc
cia thanh khi né di chuyén dong on dinh. Bo qua
dién tré cua khung

bSs: I= =44

mgRsina

B
10, Mot xich manh dai ! = 45¢m duoc gift & dAu trén
cua mdt mit phing nghiéng tron, ldp vdi phuong
ngang mdt gbe o= 30°, Hoi sau bao 14u sau khi budng
xich ra, m&t mira cua nd s&€ rédi mit phfmg nghiéng,
néu biét ring o thoi diém ban dAu diu dudi cia né &
mép dudi ciia mit phing nghiéng.

l
gsina

BS:v= =3m/ls

=314ms

bS: t#g
2

Lwong Tir (seeu tdm va gioi thiéu)
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BO CAU PUA THU VA CAC CACH
PINH VI, TIM BPUONG, THEO DOI

HANH TRINH HIEN PAI NHAT
Nguyén Xudn Chdnh

Vi chiée dién thoai thdng minh nho gon trong long‘:
ban tay, ta dé dang thuc hién cac chic ning dinh
vi GPS, dinh vj ¢6 hd trg A GPS, dinh vi trong nha
IPS, tim duong theo d&i hanh trinh TRACKING ...
Chim bd cdu dua thw ¢o thd mdt phin givp ta tim
hiéu nhfrng rng dung néi trén rit hién dai nhung
ciing rit pho bién. '

Trude hét ta tim hiéu nhiing didu madi biét duoc vé bd
cdu dua thu. T

BO CAUDUA THU

Chim bd cAu co biét tii bAm sinh la rit nhd noi & cia
minh, diu dua di xa trong thai gian dai, lic tha tw do
chim van nhé duong bay vé chon cii rat chinh xac.

Str sach con ghi ring ngudi Ai cip cb dai di ding

“bd chu dé dua tin, O nudc ta, ddi quén tinh nhué

cua twdng tai Trin Nguyén Hin (anh em ¢6 ciu Vi -
Nguyén Trii) danh thing nhiéu noi nhung khéng it
1an bi quin Minh vy ham. Tran nguyén Han di dung
bd cdu dua thu, tir trong vong vAy chit ciia quéan thi
van bdo dwoc cho chu twdng L& Loi dén gidi ciu.
O thanh phé H6 Chi Minh hién nay cé twong Trn .
Nguyén Han mot tay nam chudi thanh guom quy,
mot tay dang cao tha chd chim bd céu, chan twong
c6 hang chit déng khung trén trong “Ong t nganh
thong tin”, C6 thé nghi ring ding bd cau dé dua tin
14 chuyén lich sit, ngay nay cong nghé thong tin di
¢6 nhitng budc tién vuot bac, dd co rat nhidu phuong

* phap méi, k§ thudt méi dé tim dudmg di dén dich

khong ai d& ¥ dén bd cdu dua thu nita. Thyc & con
nhidu bi 4n chung ‘quanh kha ning nh¢ duong, dua
thu cia bd cAu va viée giai dap dwgc nhitng bi 4n
nay din dén nhiéu ung dung ddc dao, rat hién dai
trong cOng ngh¢ xac dinh vi tri va tim dudng, theo d&i
ducmg di hién nay.

Ching ta tim hiéu nhvmg phat hlen méi ve § kha ning
tim duong ctia chim bd ciu.

B cdu c6 nhidu loai, nhin bé ng0a1 hmh dang, Iong -
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canh, mau sic. ..
phai bo ciu nao ciing ¢ kha ning dua thu va cling
khénj phai loai bd ciu dua thu séng theo bay dan
tach biét, chung ¢6 thé sbng chung véi bé cu thong

. thuémg. Nhiing nguoi cé kinh nghigm biét cach chon

lwa ra loai bd cdu cd kha ning dua thu tdt, thi du

‘thuong cin cit vao mii va mat cia bo cau (mii to
~¢o hai cuc tring & trén, mat vang hodc do, co vanh

tring...). Sau khi chon lya so bd, phai c6 qua trinh
hufn luyén cdng phu, cb bai ban méi cé duge bd chu

kha ning dua thu tdt. .

Nhiing kha niing dic biét cia bo cdu néi dudi day 1a
cua bd ciu-dua thu di duge chon lya, hudn Tuyén.
Mudn v& duoc dich, bd céu phai ¢6 cach vé duoc ban
dd va c6 cach nhan biét duoc minh & vi tri nao trén
ban d6 dé tir do dinh hudng bay cua minh, Chung
quanh vin @& nay gin ddy dd co mét s phat hign
nhur sau: :

1. Tim dudng biing mit theo bén dab

Pé tim hidu kha ning ghi nhé cia chim bd céu,
cac nha khoa hoc & Vién nghién ciu thin kinh

‘Mediterranen (thudc trung tam nghién ctru qubc gia

CNRS, Phap) cho hai con chim bb cau xem hang
ngan birc 4nh. Sau vai thang ho cho ching xem lai
va huén luyén ching cach ding mo dé v& vong tron
hay gach chéo Ién nhiing anh ma ching tirng nhin
thdy. Thit nghiém duoc 13p lai nhiéu lin trong may
thang sau d6. Két qua cho thdy s6 luong anh ma hai
con chim ¢6 thé nhé dao dong trong khoang tir 800
dén 1000 chiéc. Voi kha ning nhd va nhén ra nhiing
chi tiét da thdy, chim bd ciu ciing thudng dua vao
méi trudng tw nhién thin thude va nhitng mdc quang
hoc dé nhan biét duong vé nha. Nhém chuyén gia &
Pai hoc Oxford dd gin chip dinh vi toan cdu GPS
viio chim bd ciu va theo doi ching trong hon 10 ndm
thi thdy ring ching bay theo cic dudng 1én, chuyén

“huéng & cac giao 16, thdm chi vong theo cac bung
“binh. Nhu viy chic chin la ding mit, quan sat va
* nh¢ ban db quang hoc dé tir 36 tim dung dudng vé 1a

mét kha ning cia bd ciu dua thu.

2. Tim dwing theo tir truomg Qui Pét nho cam
bién tir

Viéc tim dudng theo cach nhé ban db nhin bing mat
ciia chim b8 cAu 1a tu phién, d& hiéu. Nhung nhimng
hém may mi, trdi t6i tir trén cao khé nhin thay 13 trén
1n-a§tt—dﬁt.—\(4&y—eh-im—d-j-nh—huéng—ﬂhu—t—hé—n—ée-‘?
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khéng khac nhau nhiéu lam. Khéng

Tir niing 1859 di c6 gia thiét 13 chim o thé ding ban

36 1a tir truong qua dat dé dinh hudng bay. Tuy nhién

mii dén nim 1968 mai ¢o nhimg thi nghidm chimg

to thuc s 14 chim b ciu c6 dung tir trudng dé dinh .

hudng. Dén nay tuong dbi rd hai van aé.

- -Co the dung ban db theo tir trudng qua dit dé nhy

thé nao xac dinh vi tri, dinh hucmg

- B4 cdu co “la ban” hay can bién tir d& diing ban- '

do tir trudmg. Trude hét ta xem ban d tir trudng Qua
Dit la gi. Qua Dat c6 16p vo ngoai cing (trén do co
nai, bién, séng sudi, déng bang ...) con 15i gifta 1a
mét khdi kim loai cha yéu la sit néng chiy va quay

do anh huoéng cuia chuyén dbng quay cua ca Qua Pat

tir hic hinh thanh. Chuyén déng quay’ca 18i cong
véi cac hién tugng ddi luu lam cho 181 Qua Dat nhu
12 mdt nam cham khéng 18 ¢6 hai cuc Bic Nam tao
ra tir trudng véi cae duomg sirc trén bé mit Qua Dat
nhw vé & hinh 2b. Chi tiét thi con ¢6 tir trudmg do
da, quing nhifm tir ¢ vo Qua Dat sinh ra nén noi
chung cac dudng stc tir di tir cyrc nam cua nam chiam
khéng 18 & 13i 18n cuc bic, nhung c6 nhidu chd hoi bi
méo mé. M3i diém trén mit dit (trong sinh quyén)

cd mét tir truong dic trung bai vec to F co phuong
song song voi tlep tuyen cta ducrng suc tir tai diém
do va co cuong d6 nhé dbi véi diém gén xich dao
va 16n khi gan hai cuc, Thi du diém ¢ trén mit dat

gén xich dao phwong cua F ga_n song song mit dat -

cuong do ccr 25 micro Tesla, con diém ¢ gin cuc, F
¢6 phuong gin vudng goc mit dét va cudng d6 cd 65
micro Tesla. Pd 1én cling nhu phuong hudng cua F
c6 thay dbi theo thoi gian, tham chi trong tién trinh
lich sir ldu dai Qua Pat dd c6 nhiing thoi ky cue tir

bi déo 1on, Tuy nhién so vdi doi sOng sinh vit, tir -
truong Qua Pat xem nhu khéng d6i, & mdt ching

muc nao dé c6 thé dung ban db tir thay thé ban d6
dia ly. F la mét vec to, nén thuong duge phin tich
ra cac thanh phéin theo phuong Z vubng goc mit dit,
phuong x song song mit dat theo phuong bic dialy
va theo phuong y 1 theo phuong dong dia ly (hinh
2a). H 14 tong hop hai vec to hinh chiéu cua F theo x
vay, tirc 1a hinh chiéu cia F 1én mit song song mét
dat. Phuorng cia H Ja phwong hudng vé& cuc bic tir,

Goc D gitra H va x 1a d6 tir thién, géc I gita HvaF -

la do tl nghiéng.

Khéng that 13 chi tiét nhung chic chén 13 chim bd
ciu cling nhy nhicu loai dong vgt d1 cur khac di co
cac la ban dic biét trong co thé dé xac dinh duoc

A A ~ A 9 . . r - . r -
mdt s théng_so cua F, tir d6 xac dinh vi tri, tim

duong. ..
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Nhung & b6 ciu, la ban hay cam bién tir nhay cam
voi tir truomg Qua DAt 1a gi? Mot sb két qua nghién
ctru gan day cho thiy & pham vi gin mé cia bd céu
co cac chudi hat tir kich thude mdi hat nhé hon 100
nanomet ¢d mang t& bao bao boc va ndi véi cac day
than kinh (hinh 2c,d). Cac chudi hat tir nay nhy thanh
nam chim, dinh hudng theo tir tredng ngoai, nghiéng
qua nghiéng lai nhiéu hay it tao ra cac tin hiéu theo
diy than kinh dua v& nfo bd ciu dé phan doan dinh
huwéng. Cling ¢ nhiing nghién ciru dua ra nhimg té
bao dic biét &-gin mat cua chim bd cau hoat dong
theo co ché tir Iegng t lam cho mét bd cau “thiy
dugc phuong huéng ciia tir trudng ngoai” Diu chua
hiéu duge that chi tiét va ddy do nhung chic chin
12 bd ciu b cac cam bién tir dé tim dudmg theo tir
treomg Qua Dat. Ngoai ra con ¢o nhiing gia thiét vé
bd cau tim duong theo khiru giac (ngi mui), theo
phuong hudng cia Mit Troi (cin cir theo ddng ho
sinh hoc, biét duoc budi sang Mat Trdi & hudng dong,
budi chidu Mat Troi & hudng tay v.v...)

Tir tim hiéu bd cAu dua thu c6 thé hoc tip tw nhién
moét 56 kinh nghi{,:‘m nhy sau:

- Mubdn xac dinh vi tri, theo déi, tim duong... trude
hét phai 1ap duoc ban db. Pé ddi phé vdi nhiéu tinh

hudng, khéng phai chi mét loai ban d6 quang hoc 13
di ma phai da dang.

Nhur ¢ chim bd cu, t51 thiéu 12 phai c6 hai loai: ban
do quang hoc thong thuorng, nhin, theo dai bang mit
va ban db tir treong d4t, theo d&i bing cam bién tir.
C6 thé con nhiing loai ban d6 khac ta chua hiéu hét
nhu ban db theo phuong mit trdi, theo mui

- Phai c6 céc loai cam bién t6t, thich hop cho timg
loai ban db. It nhét [a bd ciu co cam bién quang hoc
cuc tdt 12 ddi mit d& nhin ban db dia 1y va cam bién tir
rat nhay dé nhin ban dd tir truong Qua Pat. Cac loai
cam bién nay co thé dung ddng thoi, bd sung thong
‘tin cho nhau,

.- TAt nhién la chim bd cdu c6 bd ndo va cac diy thin
kinh tuy kich thude nho nhung tuong duong véi bd
nhd dung lugng 1én, bé xu ly thong tin rat nhanh,
thure thoi.

Ky sau ching ta
s& tim hidu céng
nghé dinh vi, tim
duong, theo doi
hanh trinh hién
nay di phat trién
va rit kinh nghiém
tir bd cAu dua thu
nhy thé nao.

Hinh 1. B céu dua thr

itia 1y

m . ) Biic e j
A Iire dfa Iy

Bée tin

Bang diu 1§

e - - O]

Cue s tia
) Che g stie 1

Hirh 2.

a.Cdc thimh phdn, théng 56 cia
vec to fir trudng F tai mot didm
trén mdt dot

b. T truong Qua Pat’

cvit d. Cdc co ché hoat dfng ciia

C‘umn!pplnhninﬂauuh‘ohw , N
cdm bién tir ciia bo cdu.




