Phén
1.
Chuyén dé 3: CHUYEN PONG TRON PEU
A.TOM TAT KIEN THUC
I.Pinh nghia: Chuyén dong tron déu 13 chuyén dong voi quy dao 1a duong tron va van tdc c6 do 16n khong
d6i theo thoi gian

IL.Vén téc ciia chuyén dong tron déu
. . S
- Téedo dai: v =7 (3D

(s 1a quang duong (cung tron) di dugc cua vat, t 1a khoang thoi gian vat thuc hién quang duong do)
- Vecto van tdc: Trong chuyén dong tron déu, vecto van toc co:

+ gbc: trén vat chuyén dong

+phuong: tiép tuyén voi duong tron tai vi tri clia vat

+ chiéu: chiéu chuyén dong cua vat

S
+ do dai: ti 1€ voi v s theo mot ti xich tuy y

IILTéc d9 goc- chu ki- tan sd
- Tbc do goc: 1a dai luong do bang goc quét ciia ban kinh ndi tAm dudng tron véi vét chuyén dong

trong mot don vi thoi gian

» :% =const (@ do bang rad/s) (3.2)

- Chuki : 14 thoi gian dé vat quay hét mot vong
T =% (T do bang s) (3.3)

- Tan sb: 1a s6 vong quay cua vat trong mot don vi thoi gian
n :% ==~ (n do biing vongs hay héc (Hz)  (3.4)

IV.Gia toc ciia chuyén dong tron déu: Gia tdc trong chuyén dong tron déu la gia toc hudng tam, voi :
+ gdc: trén vat chuyén dong
+ phuong: 1 phuong ctia ban kinh ndi vat va tim dudng tron
+ chiéu: ludn hudng vao tim duong tron
+ d6 dai: ti 1€ voi 8, theo mdt ti xich tuy y, voi:
2

Y (R1abéan kinh duong tron) (3.5)



Chuy
S R
- Tlr cong thirc Vv =7 =T¢ suy raV =Rw

27R
do do: w 2%:7' =

:a, =R’

- Gia toc hudng tdm trong chuyén dong tron déu chi c6 tac dung 1am thay doi hudng van tdc cia vat
cht khong lam thay d6i d6 1on van tdc cua vat

B.NHUNG CHU Y KHI GIAI BAI TAP

VE KIEN THUC VA KY NANG

- Can phan biét tde d6 dai va van toc dai, tde d6 dai va tbe do gdc; duong di (cung tron) va goc quay ¢

- Cac dac diém cua chuyén dong tron déu:

+ Téc d6 dai va tbe do goc ludn khong ddi: v =const;« =const

2

ST . A v
+ Gia toc la gia toc huong tam: a,, -y =Rw*

- Céc phuong trinh toa d6 ctia chuyén dong tron déu c6 thé duoc viét dudi dang:

s=s,+v(t-t,)

hoiic ¢ =g, +o(t-t,)

- Can nh&é chu ki quay cua mdt s vat dic biét: cac kim cua déng ho (
T, =12hT , =1h =60ph;T, =1ph =60s); Trai dat quanh Mat Troi: Tg.r =365ngwy &M, Trai Pat
quanh truc ctia nd: T =1ngy ®m: Mt Tring quanh Trai Pat: T, =27,3 ngy @m,...

VE PHUONG PHAP GIAI

1. Vé6i dang bai tap vé van téc va gia tdc trong chuyén dong tron déu. Phuong phap giai 1a:

- St dung céac cong thuec:

) . s R
+ Tée o dai: v =7 :T¢ —Rw

. v
+ Toc d6 goc: w =27n =R
, &
+ Gia toc huéng tdm: g, == =R’
- Néu vat vira quay tron vira tinh tién thi:
+ Vat 1an khong truot: do dai cung quay ciia mot diém trén vat bang quing dudng di cia diém d6

+ Van toc cua mgt di€m trén vat doi voi mat dat duoc xac dinh bang cong thirc cdng van toc



2. Véi dang bai tap vé chu ki va tin sé quay ciia chuyén dong tron déu. Phuong phap giai la:

27 1 2x . .
- Str dung cong thirc: T === (T do bang s; n do bang vong/s)

- Cha ¥ chu ki quay ctia mét sé vat thuong gip nhu & muc Vé kién thire va k¥ niing ¢ phan trén

C.CAC BAI TAP VAN DUNG
3.1. Cho cac dir kién sau:
_ Ban kinh trung binh cta Trai Pat: R =6400 km
_ Khoang cach Trai Dat- Mt Trang: 384000 km
_ Thoi gian Trai Dat quay vong quanh né: 24 gio
_ Thoi gian Mit Trang quay 1 vong quanh Trai Pat: 2,36.10° s
Hay tinh:
a) Gia tbc hudng tdm ciia mot diém ¢ xich dao
b) Gia téc huéng tam ciia Mit Trang trong chuyén dong quanh Trai Dat
Bai giai
a) Gia toc hudng tam ctia mot diém o xich dao
Taco: T =24 gié =24.3600 =86400 =8,64.10's;R =6400 km =6,4.10°m

2 2

2 —0,0338m/ 5

2314

= aht :R(U2 :R m

:6,4.106.[

Viy : Gia toc huéng tim ctia mot diém & xich dao 1a: a, =0,0338m/s’
b) Gia toc huéng tim ciia Mt Trang trong chuyén dong quanh Trai Dét

- Mit Tring chuyén dong tron quanh Trai Dt theo qui dao c6 ban kinh:
R’ =R +d =6400+ 384000 =390400 km=3,904.10°m

- Gia toc hudng tAm ctia Mit Tring trong chuyén dong quanh Trai Dat 1a:

277: 2
?] ~39041CF

2

2314\ _( 007m/ 52

B =Rw® =R’ 23%610°

Vay: Gia tbc hudng tdm ctia Mit Trang trong chuyén dong quanh Trai Pat 1a:

a, =0,0027m/s’
3.2.Trai Dit quay chung quanh Mt Troi theo mot quy dao coi nhu tron, ban kinh
R =15.10° km. Mit Triang quay quanh Trai Dat theo mot quy dao coi nhu tron, ban kinh
r =38.10° km



a)

b)

b)

Tinh quing duong Trai Dat vach duoc trong thoi gian Mat Tring quay dung mot vong (1
thang am lich)
Tinh s6 vong quay ctua Mt tring quanh trai dat trong thoi gian trai dat quay dung mot vong
(1 nam)
Cho: - Chu ki cta trai dat: Ty =365,25 ngpy

- Chu ki quay cua mit tring: T, =27,25 nguy

Bai giai

quing dudng trai dat vach duogc trong thoi gian mit tring quay diing mot vong
- Trong thoi gian Ty , Trai dat quay dugc mot vong voi quang duong la: s =27R
- Trong thoi gian T , trai dat quay duoc mot cung tron véi quing duong s 1a:

s :an.T—T =2.314.1 5.108.@ =0,703.10° km
T, 365,25

Viy: quing dudng ma trai dat vach duogc trong thoi gian mit tring quay ding mot vong 1a
$'=0,703.10° km

S6 vong quay cua mit tring quanh trai dat trong thoi gian trai dit quay dung mot vong (1
nam)

- Trong thoi gian T , mit tring quay quanh trai dat dugc mot vong

- Trong thoi gian Ty , mit tring quay quanh trai dat dugc N vong:

v _To _36525
T. 21,25

=13 4vong

Vay: S6 vong quay ctia mit tring quanh trai dét trong thoi gian trai dit quay ding mot vong

(1 nam) 1a N =134 vong

3.3.Trai dat quay quanh truc Bac- Nam véi chuyén dong déu mdi vong 24h

a) Tinh van toc goc cua trai dat

b) Tinh vén téc dai cia mot diém trén mat dat co vido f =45 . Cho R =6370 km

¢) mot vé tinh vién thong quay trong mit phing xich dao va dimg yén d6i v6i mit dat (vé tinh dia

tinh) & d6 cao h =36500 km. Tinh van toc dai cia vé tinh

Bai giai

Ta c6: R =6370 km =6,37.10°m; h =36500 km =36,5.10° m

a) Van toc goc cua trai dat

- Chu ki quay cua trai dat la:



T =24h =24.3600 =86400s
- Van tdc goc cua trai dat la:

2r 2314 5
==L =22 73]
W = 3.10° rad/s

- i(ich dai _
Vay : van téc goc cla trai dat 1a « =7,3.10°° rad/s .
b) Van tdc dai ciia mot diém trén mit dat c6 vi do A =45

- Diém trén mit dat c6 vi do B =45 s& cach truc quay 1a:

R’ =R.cos45 =6, 37.10?% =4,5.10°m

- Van téc dai ctia diém d6 1a: v’ =wR" =7,3.10°4,5.10° =3285m/s
Vay : van toc dai ciia mot diém trén mit dat c6 vido S =45 va v’ =3285m/s
¢) Véan tdc dai caa vé tinh
- khoang cach tir vé tinh dén truc quay cua trai dat 1a: R” =R +h
- Van tbc dai cia vé tinh 1a: V7 =oR " =7,3.10°°.(6,37.10° + 36,5.10°)
= v"=3129,5m/s =3,1295km/ s
Viy: van tbc dai cua vé tinh 1a v =31295km/s
3.4. Hinh bén minh hoa hai ngdi sao ( goi 1a sao kép) S; va S,. Chiing vach hai duong tron dong tdm O
c¢6 ban kinh khac nhau R, =2.10°m;R, =8.10"m ‘\
hai ngdi sao ludn ludn thang hang véi tim
O va vach tron 1 vong quay sau 300 nam a S,
a) Tinh thoi gian dé anh sang truyén tir sao '
ndy tdi sao kia ( cho : ¢ =3.10°m/s)
b) Hinh v& ung véi thoi diém goc t =0
Trinh bay vi tri cua hai ng6i sao nay &
cac thoi diém &, =75 nam; t, =150nam:;
t; =225 nam cung véi cac vecto van toc
ciia moi ngdi sao
Ti xich: khoang cach: 1cm cho 10“m; van tdc: 1 cm cho 1 km/s
Bai giai

a) Thoi gian dé anh sang truyén tir sao nay tdi sao kia



- khoang cach giita hai ngdi sao la: d =R; +R, =2.10” +8.10* =10.10"m
- thoi gian dé anh sang truyén tir sao nay t6i sao kia l:

_d _10107
¢ 310°

Vay: thoi gian dé anh sang truyén tir sao nay tdi sao kia 1a: t =3,33.10%s
b) V& hinh

t =333.10%s

- Vi trf hai ngbi sao tai thoi diém t, =75 nim 1a:

o oo, Py
T 300 2

- Vi trf hai ngdi sao tai thoi diém t, =150 nam la:

a, :272'.;72 :27r.£308 =z rad

- Vi trf hai ngdi sao tai thoi diém t; =225 nam la:

(111

w2l 2,25
T 300 2

3.5. Trong may cyclotron, cic proton sau khi duogc ting tdc thi dat van tbc 3000 km/s va chuyén dong tron

déu v6i ban kinh R =25m
o : : 1
a) Tinh thoi gian @€ mét proton chuyén dong > vong va chu ki quay ctia n6

b) Gia st cyclotron nay c6 thé tdng toc cac electron téi duge van toc xap xi van toc anh sang. Lic
do, chu ki quay cua cdc electron la bao nhiéu?
Bai giai

Ta c6: v =3000km/s =3.10°m/s;R =25cm =0,25m

. : 2 1
a) Thoi gian dé proton chuyén dong > vong va chu ki quay ctia n6

- thoi gian dé proton chuyén dong mot vong la:
_S _27R _23140,25

t = =52,4.10°%s
VANV 310°
- thoi gian dé proton chuyén dong nira vong 13:
8
t :% :w =26,210°%

Viy : thoi gian dé proton chuyén dong nira vong 13 t =26,2.10°%s va chu ki quay cta né 1a

T =t =52,410°%s



b) Chu ki quay cua céc electron khi van toc chuyén dong cua n6 xap xi van téc anh sang

27R _2314.0,25

= =52,4.10 s
C 3.10°

khiv =C thi T =t =

Vay: khi van toc cac electron xap xi van tdc ctia 4nh sang thi chu ki quay ciané 1a T =52,4.10 s
3.6. Mot dung cu dé do van toc phan tur c6 cAu tao
nhu hinh v&. Mot day phu Ag dat theo truc O
ctia hai 6ng hinh try ¢6 ban kinh r, R. Dy nay B
dugc ddt nong bang dong dién dé phong ra céc ‘
nguyén tir Ag. Hai dng hinh tru lién két véi
nhau va quay quanh truc véi ciing vén tc goc
@ . Hinh try bén trong c6 mot khe hd dé cac
nguyén tir Ag c6 thé bay vao hinh try ngoai A
Khi hai hinh tru khong quay, Ag bam vao ¢ A. Khi hai hinh tru quay déu , c6 Ag bam vao & B cach
A doan /
Tinh vén tdc cac nguyén tr Ag
Bai giai
- Quéng duong bay cua cac nguyén tor Ag doc theo phuong ban kinh cac hinh trula: S =R - r
- Trong thoi gian cac nguyén tir Ag bay doc theo phuong ban kinh, diém A trén hinh try ngoai quay
dugc mot quing dudng AB. Thoi gian chuyén dong twong tnh la:

_— AB 2t AB _ 1
‘27R  w 27R  wR

- Van tdc chuyén dong ciia cac nguyén tir Ag la:
_R-r _a)R(R- r)
I

wR

S
v ==
t

oR(R-r)

Vay : van toc chuyén dong ciia cac nguyén tir Agla v =

3.7.M04t dia tron ban kinh R 1an khong trugt
¢ vanh ngoai ciia mot dia ¢d dinh khac ¢6
ban kinh 2R. Muén lan hét mot vong

quanh dia 16n thi dia nho phai quay may

vong quanh truc cua n6?

Bai giai



- Vi dia tron lin khong truot nén khi dia nho quay duge mot goc WOE ung véi quang dudng la cung AE
thi tim O ciing chuyén dong duoc quing duong bang AE

- B¢ dia nho lan quanh dia 16n hét mot vong thi tam O phai chuyén dong hét mot quing dudng bang
chu vi dudng tron tim O, ban kinh bang (2R +R) =3R nghiala: s =27.3R =6zR

- S6 vong quay quanh tryc cta dia nho 1a: N =§ 2% =3
Vay: Mubn lan hét mot vong quanh dia 16n thi dia nho phai quay 3 vong quanh truc ctia né
3.8.C6 hai nguoi quan sat A; va A, ding trén hai

bé tron quay nguoc chiéu nhau. Cho: 00, =5m;

OA, =0.A, =2m;0, =, =1 rad/s

Tinh vén toc dai ciia A, d6i véi A, tai thoi
diém hai ngudi ¢6 vi tri nhu hinh vé

Bai giai
- Theo cong thirc cong van tdc, ta co:

uu Uy Uy [N]N]E) uuy

Vi Vi, *Vo,o Vi, = Vo,

= |V12‘ :"/101 "V,

V6iVp, =00A, =12 =2ms, vV, v,

Vo, =00A, =0,.(00, - 0,A,) =1.(5- 2)=3m/s

= Vy|=[2- 3=Im/s

Vay: d6 16n vén toc dai cua A, d6i v6i A, tai thoi diém hai ngudi ¢ vi tri nhu hinh vé& nhu trén 1a
Vy| =1m/s

3.9.Trong mot trd choi ban bia, cd mot bé tron nim ngang quay vdi van tde goc @ khong ddi quanh mot
tryc thang dung. Pan c6 chuyén dong thang déu véi van tée v. Ban kinh cta bé tron 1a R.

Trén hinh vé&, (1) 1a vi tri truc quay, (2)

12 mot diém trén mép cua bé

Xéc dinh huéng ban dé dan trang bia

trong hai truong hop: ) =

- Nguoi ban o (2), bia dit ¢ (1)

- Nguoi ban 6 (1), bia dit ¢ (2) 2)



Bai giai
- Trudng hop nguoi ban ¢ (2), bia dat o (1):
Pé ban trang bia, hudng bin phai 12 hudng

uu

, u
2- 1 sao cho vecto van toc V' =V +Vv,

phai hudéng vao bia ¢ (1) véi:

, vV, R
Siha =—= =——
|4 14

. wR

= o =ddsin—
"4

(V, =oR 13 van toc dai ciia nguoi ban khi
dia quay)
- Trudng hop ngudi bin & (1), bia dit ¢ (2):

Goi 2" 1a vi tri ciia nguoi ban sau thoi gian

R . , ®
dia quay t = bé ban trung bia, hudng ban phai 1a huéng 1- 2°, vi: )‘
B _22 _vit _oR 2%)

R vt "4 Gz (2)

(V, =»R 14 van tbc dai cia bia khi dia quay)

Vay: Khi ngudi ban ¢ (2) , bia dat ¢ (1), dé ban trang bia ngudi ban phai hudng 1éch so véi ban kinh

L. N1t Ae o x . wR . NER s e X1 & . . \ e
ndi ngudi va bia mot goc « :arcsm7 ; khi nguoi ban ¢ (1), bia dat ¢ (2) , dé ban trung bia ngudi

< 5 , A fr1es s A WNER, Ae s wR
ban phai hudng I¢ch so voi ban kinh noi nguoi va bia mot goc S =

3.10.M0t dia tron ban kinh R 1an khong trugt trén mot mat phfmg nam ngang, tam O c6 van tbe V, khong
doi

a) Ching minh ring vén tdc dai déi v6i O cua

cac diém trén mép dia déu bang V, B

b) Tinh van toc doi1 véi mat phang cta cac di€m

trén duong kinh AB, A 1a diém tiép xuc. Nhan D C

xét vé su phan bd cac van tdc cua dia

¢) Xac dinh van tbc cua cac diém B, C, D ”
A

( CD la duong kinh nam ngang)

Bai giai



Chuyén dong cua dia 1a téng hop cua chuyén dong tinh tién voi van tée V, cua tim O va chuyén dong
quay quanh O véi van toc goc @

a) Ching minh ring vén tdc dai di v6i O cua
cac diém trén mép dia déu bang V,

- Bia lan khong trugt nén khi né quay mot
goc o =AOE thi cung AE =R ding

bang quang dudng OO; ma tam O di dugc:

X =Ra

Vay: Trong su quay quanh O vé6i van tdc

. Vo , 1.2 A . A s
géc w ZEO cac diém trén mép dia déu co

van toc dai vV =Rw =v,,

b) Van téc dbi voi miat phang ciia cac diém trén dudng kinh AB

- Xét diém M trén duong kinh AB, voi OM =r va AM >r. Van toc dai coa N la:
ro_v,

Vy =V, +V,— =-2(R +r)=wAM

Xét diém N trén duong kinh AB, v6i ON =r va AN <r. Van tdc dai cua N la:
ro_v,

Vy =V,-Vy— =-2(R- r)=wAN

M 0 0 R R
Vay: Cac diém trén duong kinh AB ( mé rong 1 cac diém trén dia) co van tc tirc thoi phan bd nhu
la dia quay quanh A, A la tam quay tic thoi

¢) Van tdc cua cac diém B, C, D: Vi tam quay tuac thoi A , ta ¢o:

- Van tdc diém B: V5 =0AB =0.2R =%,
- Van tbe diém C: v, =0AC =oR~2 =v\2
- Van tbc diém D: v, =v, =v2

Vay: Van tdc cac diém B, C, D 1a v, =2,V =VJ2v, =V /2



