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Chwong 4: Chuyén dong trong khoéng gian hai chiéu

B iéu biét vé cac co so ciia chuyén dong trong khong gian 2 chiéu (tir day goi tat 1a
- Chuyen dong hai chiéu) sé& cho chung ta (trong cic chuong sau) khao sat cac tinh
" hudng khéc nhau, tir chuyén dong cua cac v¢ tinh trén quy dao dén chuyén dong cua

5 - c4c electron trong dién trudong déu. Ching ta s& bat dau nghién ctu chi tiét hon vé
ban chat vec-to cua vi tri, van toc va gia téc. Sau d6 s& xu ly chuyen dong ném nghiéng va
chuyén dong tron deu nhu 1a cédc truong hop dac biét cua chuyén dong hai chiéu. Ching ta
cling s& thao luan vé khéi niém chuyén dong tuong dbi.

4.1 C4c vec-to vi tri, van tdc va gia téc
4.1.1 Vec-to do doi

Trong chuong 2, ta da thay rang chuyén dong caa mot chit diém theo mét duong thang
s& duoc xac dinh hoan toan néu vi tri ciia né dugc biét dén nhu 1a mot ham cua thoi gian. Bay
gio ta s€ mo rong y tudng nay sang chuyen dong 2 chiéu cua The displacement of the
mét chat diém trong mat phang xy. Ta bt dau bang VIeC MOtd 5y |Eailiic the vecior A2
vi tri cia mot chat diém bang vec-to vi tri T, v& tir gé¢ cua mot '
hé toa d6 dén vi tri cua hat trong mit phang xy (hinh 4.1).

Tai thoi diém ti, vi tri cta chat diém 12 ¢ A, dugc mé ta boi

vec-to T, tai thoi diém tr, vi tri cua chit diém 1a B, dugc mo ta ™\, Path of

particle

boi vec-to F;. Quy dao cua chat diém 1a doan cong AB.

X

Vec-to @9 doi cua chat diém duoc dinh nghia 1a hiéu caa . _
vec-to vi tri & thoi diém cudi va vec-to vi tri & thoi diém @au  HInh 4.1 Vec-to dg doi
ciia chat didm. AT cua char diem dich
chuyén tir diem A den B

trén mat phang xy

Ar =1, —T, 4.9
Nhu vAy dong hoc chuyén dong hai chiéu (2 chiéu hoac 3
chiéu), moi thr déu tuong ty nhu trong chuyén dong mot chicu ngoai trir vi¢c ta phai stir dung
tron ven cach biéu dién vec-to.
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4.1.2 Van téc trung binh: st o ot spproscis @,

ero and the direction
‘hes that of the green

Van téc trung binh bing vec-to do doi chia cho e o aneu@
khoang thoi gian thuc hién do doi d6. Hudng cua van

tc trung binh la huéng cua vec-to d doi. g
. AT
avg At (42) AY, AF, A?\;\\\

4.1.3 Van téc tac thoi: \\:"*

Van toc tic thoi la gisi han caa van toc trung binh E il
khi At tién t&i khéng (tic 1a bang dao ham cua vec-to do i .
doi theo thoi gian). ! a ,

L Hinh 4.2 Vdn toc tirc thoi tai diém
V=lim Ar _dr (4.3) A ¢6 phuong la dwong tiép tuyén
a0 At dt )

Vol qQuy dao tai diem A.
~Van toc tac thoi tai moi diém trén quy dao cua chat ‘ 7
diém co6 phuong la phuong tiep tuyen vaoi quy dao va co chicu la chiéu chuyén dong.

Do 16n cua van toc tac thoi dugc goi 1a tée do. Toe do 1a mot dai luong vo hudng.
4.1.4 Gia téc trung binh

Gia toc trung binh ciia mot chat diém chuyén dong dugc dinh nghia bang do bién thién
cua van toc tac thoi chia cho khoang thoi gian dien ra sy bién thién do.

Bu =— = ! (4.4)

Gia téc trung binh 12 mét dai lwong vec-to ciing huéng véi AV,
4.1.5 Gia tdc tirc thoi:
Gia téc tac thoi 1a gisi han khi At tién dén khong cua >
2t AV dv “5)
—lIme = '

At—0

Gia téc tirc thoi bing dao ham theo thoi gian cua vec-to van toc.

Cau hdi 4.1: Xét céc vat diéu khién trong 1 6 t6 gom: ban dap ga, phanh, tay l4i. Trong 3 vat
nay, vat nao gay ra gia toc cho xe? (a) Ca 3 vat, (b) ban dap ga va phanh, (c) phanh, (d) ban
dap ga, va (e) tay lai.
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4.2 Chuyén dong hai chiéu véi gia téc khong doi
4.2.1 Cac phwong trinh dong hoc trong chuyén ddng hai chiéu:

Néu mét chuyén dong hai chiéu co gia toc khong ddi, ta ¢o thé tim dwgc mot hé phuong
trinh d€ mo ta chuyén dong do. Cac phuong trinh nay tuong tw nhu cdc phuong trinh dong
hoc trong chuyén dong thang.

C6 thé mé hinh hoa chuyén dong trong khdng gian 2 chiéu nhu 14 hai chuyén dong déc
lap trong ting huéng gan voi cac truc X va y. Luu y: tac dong 1én chuyén dong theo truc y
khong anh hudng dén chuyén dong theo truc x.

Cac phwong trinh dong hoc:
Vec-to vi tri cua mot chat diém chuyén dong trong mat phang xy 1a

r=xi+yj (4.6)
Vec-to van téc cua chat diém duoc xac dinh boi:

. dr dxA dyA_ ~
V= pm dt dj VI+V] 4.7)

Vi gia toc caa chat diém la hang sb nén ta tim duoc biéu thic cua van tée nhu 1a ham cua
thoi gian:
V, =V, +at (4.8)

=T +Vit+ Jat? (4.9)

n_Ta’ - .l

,_,
il

2 ; 1,42
l— X; Uil 5 @t

Hinh 4.3 Biéu dién cac thanh phan cia vec-to (a) vitri, (b) van téc trong chuyén dong hai
chiéu c6 gia toc khong doi
Bai tap miu 4.1:
Mot chat diém di chuyen trén mat phang xy. Tai thoi diém t = 0 n6 bat dau roi goc toa
d6 vai thanh phan van téc ban dau theo phuong x 14 20 m/s va theo phuong y 1a —

3
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15 m/s. Chat diém chuyén dong vai gia toc theo phuong x bang 4 m/s? (A) Xac dinh
biéu thirc vec-to van téc cua chat diém theo thoi gian. (B) Tinh van téc va téc do cua
chat diém tai thoi diém t = 5's va gdc hop bai vec-to van téc véi truc x.

Giai:

—21°

4.3 Chuyén ddng ném nghiéng

(A) Tu dir liéu dé bai cho, ta c6 vxi =

Toc do cla chat diém tait=5s: |v/]

20 m/s,vyi = 15 m/s, ax = 4 m/s? va ay = 0.
Tacov; =, + dt = (v + a, )i + (vy; + ayt)f = (20 + 46)i + (=15 + 0.6)]
Vay biéu thirc vec-to van toc theo thoi gian 1&: v7 = (20 + 4¢)i — 157 (m/s)

(B) Tai thoi diém t = 5's, thay t = 5 s va biéu thtrc trén ta dugc vec-to van toc tai thoi
diém 5s: v = (20 + 4 x 5)i — 15j = (40i — 157) (m/s)

= /402 + (—=15)2 = 43 m/s

Goc hop béi vec-to van toc theo thoi gian la: 6 = arctan( 2 ) = arctan (;—lj) =

Uxf

Mot vat c6 thé dong thoi chuyén dong theo hai truc x va y. Trong phan nay, ta xem xét
chuyén dong ném nghiéng. Phén tich chuyén dong ném nghiéng cta mot vat sé don gian néu

chap nhan 2 gia dinh:

e Gia toc roi tur do Ia hang s6 trong pham vi chuyén dong va huéng xuong dudi (giong
nhu 13 qua dat 1a phang trong pham vi khao sat, diéu nay la hop ly néu pham vi nay la

bé so voi ban kinh cua Qua dat).
e Bo qua strc can cua khong khi.

Phan tich chuyén dong ném
nghiéng: Xét mot chat diém duoc ném
nghiéng tir g4c toa d6 véi van toe ban dau
1, ¢ phuong hop véi phuong ngang mot
goc 0i. Vi 2 gia dinh néu trén, quy dao
cua chat diém Iludn 1a mot parabol nhu
trong hinh 4.4. O diém cao nhat cia quy
dao, van téc theo phuong thang dung
bang 0. Gia téc ludn bang g tai moi diém
trén quy dao.

Cu thé, ching ta s& di thiét lap
phwong trinh chuyén ddong cua chat
diém trén theo 2 phuong x va y. Chuyén

The y component of
velocity is zero at the

The x component of
) peak of the path.

velocity remains
s constant ')I'('Qlll\('
g

there is no

v, ® ~ acceleration in the x
L © O v
" \ 6 S 1 direction.
v, — f .

Uil ’/ Uxi 1"\ > ‘
yill\ Vo
\\
\
A 9; \@ Uyi
\ — X
@ Uyi \
Yy )

Hinh 4.4 Quy dao parabol cia chdt diém dwoc
ném nghiéng 1 goc 6 ter goc toa do vai van toc
ban dau vi

dong cuia chat diém 1a tong hop ciia cac chuyén dong theo phuong x vay. Vi tri cua chat diém

tai thoi diém bat ky cho boi:

="

+vt

+ %@tz (4.10)

4
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V6i hé toa d6 chon nhu hinh 4.4, ta co:

e Toa do ban dau caa chat diém (xi, yi) = (0, 0).

e Van tc ban dau cua chit diém 1a v, chiéu theo hé toa do dd chon nhu trén hinh 4.4 ta

V,; = +v;c0s0;

vy = +v;sing;

e Gia tc cua chat diém d = g, chiéu theo hé toa do hinh 4.4 thi g cing phuong va
a, =0

a, =—g

c6 cac thanh phan cua van toc ban dau cua chét diém 13 : {

nguoc chiéu voi Oy nén ta ¢ cac thanh phan gia téc: {
e Van téc tai thoi diém t cua chat diém:
Uyxp = Uy + Ayt = +v;056;
{vyf = vy + a,t = +v;sinb; — gt
e Phuong trinh (4.11) dugc goi |2 phwong trinh van téc ciia chat diém, no cho ta biét
van téc cua chat diém & thoi diém t bat ky.

(4.11)

Tir nhitng phan tich trén ta viét duoc:

e Theo phuong X: ax = 0 VA Vxi = const nén chat diém chuyén dong thang déu vai van téc
Uy = V;cos8;. T biéu thuc (4.10), ta viét duge phuong trinh chuyén dong cua chat
diém theo phuong x rng véi hé toa @6 da chon nhu hinh 4.4 nhu sau:

® Xp=x;+ Uyt + %axt2 =0+ v;cos6;.t + 0 = v;cos6;.t (4.12)

e Theo phuong y: a, = —g = const nén theo phuong y chat diém chuyén dong thang
bién dbi déu voi van toc ban dau vy,; = +v;sind;. Tir biéu thic (4.10), ta viét dugc
phuong trinh chuyén dong cua chat diém theo phuong y ung vai hé toa do da chon
nhu hinh 4.4 nhu sau:

Ve =y t vyt + layt2 =0+ v;sinf;.t + l(—g)t2 = v;sinb;.t — lgt2 (4.13)

H¢ phuong trinh (4.12) va (4.13) dugc goi |a phwong trinh chuyen dong caa chat diém
ném nghiéng. Tir hé phuong trinh nay, ta biét duoc vi tri ciia chat diém tai mot thoi diém t
bat ky.

Bay gio, chling ta c6 thé khir t & 2 phuong trinh trén dé thu duoc phuong trinh toa do y
phu thudc x nhu sau: tir (4.12) ta suy ra bic¢u thic thoi gian chuyén dong cua chat diem t =
Xf
vicosO;

roi thé vao phuong trinh (4.13), ta duoc:

Wi 1 X \? 1 g
Yr=l Sind;. vicosd; 29 (vicosei) A tand; — Zm x]? (4.14)
Phuong trinh (4.14) duoc goi |a phwong trinh quy dao caa chat diém. Nhin vao phuong
trinh nay ta chung to dugc rang chat diém chuyén dong theo quy dao parabol.
Luu y: cdc phuong trinh (4.12), (4.13) va (4.14) duoc xa@y dung dua trén hé toa d6 dugc
chon nhu hinh 4.4. Dau cua cac thanh phan trong céc phuong trinh (4.12), (4.13) va (4.14) co
thé s€ thay doi khac néu ta chon hé toa do khac vai hinh 4.4. Nhung phuong trinh quy dao
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cua nhitng chat diém chuyén dong ném nghiéng van 1a phuong trinh bac 2 cua y phu thudc x
theo quy dao parabol.

Cau hai 4.2: (i) Gia sit mot vat chuyén dong ném nghiéng véi quy dao parabol nhu hinh 4.4,

tai diém nao trén quy dao cua vat vec-to van toc va vec-to gia toc vudng goc véi nhau? (a)
khong c6 diém nao, (b) diém cao nhat, (c) diém xuét phat. (ii) Vi cung lya chon nhu trén,
hoi diém nao trén quy dao cua vat vec-to van toc va vec-to gia tdc song song véi nhau?

Tdm xa va d¢ cao cue dai ciia vat ném nghiéng: )

Khi phan tich chuyén dong ném nghiéng ta thudng quan tam n@=0
dén hai dic trung: tam xa R (1a khoang cach xa nhat theo phuong . ® ,( '
ngang so Vai Vi tri ban dau) va do cao cue dai h (1a khoang céch & T S
xa nhat theo phuong ding so véi vi tri ban dau) ma vat dat duoc o h LY
(hinh 4.5). N\ |
e D cao cue dai h: Khi cht diém di dén diém A — vi tri R

dat d6 cao cuc dai, van tdc theo phuong y cua no bﬁng 0. Hinh 4.5 Tai diém A, chdt
Tir phuong trinh (4.11), cho vy = 0, ta suy ra thoi gian ma  giém dar dg cao cuc dai. Tai
chit diém di tir O dén A Ia: t, = Z22% Thay ta vao diém B, chdt diém dat vi tri

. 2 an 2 . Xanhat theo ph :
phuong trinh chuyén dong (4.13), ta thu dugc bicu thuc al thieo pritons ngans
d6 cao cuc dai cua chat diem:

. v?sin?0; 115
e Tam xa R: Khi chat diém dén diém B — vi tri dat khoang céch xa nhat theo phuong
ngang, toa do y cua chat diém bang 0. Tir phwong trinh (4.14),choy=0tasuy ra biéu
thirc tinh thoi gian chat diém di tir O dén B. Cach khéc, dbi véi bai toan ta dang xét, ta
thay ts = 2ta. Thay tg vao phuong trinh (4.12) ta thu dwoc biéu thic tinh tam xa:

visinﬁi
R = v;cos0;.ty = v;co0s0;.2
Y y (m)
2 i :
v;sin20; 150
- R=——— (416) v;=50m/s
g 7:")/°, AN ’ Complementary
/ b values of the initial
Luu y: Cdc ket qua nay 4. 15) va (4. 16) 100 = 6()0//\\—‘\\\ | angle 0 resultin the
chi diing trong trwong hop chuyén dong la doi Pl % S /Y same value of R
4 "'O el ¥ ../ —— e —
xurng. Ti rong trieong hop dé cao ban dau va dé 8 - [ /43/*\ A
. 74 - ol X / el
cao cudi cling cua vdt khac nhau thi phdi tinh 2R SR N \N
bang céc cong thic khac. Y21\ / e
oz £ s A , \ p . oL L=, ‘l\ x (m)
Tur cac ket qua trén, ta xét truong hop cac 50 100 150 200 250

goc ban @ phu nhau. Cy thé nhu hinh 4.6, n6  Hinh 4.6 Quj dao cia mgt vt ném nghiéng durgt
mo ta quy dao ctia mot vat ném nghiéng dugc ban tir goc toa do véi cUng’to‘c dé ban dau 50 m/s
ban tir goc toa do véi clng toc do ban dau nhung cdc gée ban khac nhau.
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50 m/s nhung véi cac géc ban khéac nhau. Tir cac cong thirc ¢ trén va quan sat hinh 4.6, ta co
thé két luan:

e Tam xa dat duoc 1a nhu nhau (ng véi cac goc phu nhau.

e Vi goc 0= 45°thi tam xa la cuc dai.

e \/6i céc goc Okhac nhau thi d6 cao va thoi gian vat chuyén dong trong khéng trung 1a
khac nhau.

Cau héi 4.3: Hay sap xép céc goc ban nhu trén hinh 4.6 theo thi ty thoi gian bay tir nho nhét
den 16n nhat.

Bai tap mau 4.2:

Mbt van dong vién nhay xa nhu hinh 4.7 roi khoi mat dat tai
g6c 20° so Vi phuong ngang vai toe do ban dau 11 m/s. (a)
Anh ta nhay duoc 1 doan bao xa theo phuong ngang? (b) o
cao cuc dai ma anh ta dat duoc?

Giai:
Bai toan hoan toan giéng truang hop chét diém ma ching ta —urra =
ggtt%:]ren. Nén ta co the ap dung biéu thuc (4.15) va (4.16) Hinh 4.7 Bai tap mdu

4.2

Bai tap mau 4.3:

MGt vién dan ban ra tir khau siing nham vao 1 muyc tiéu. Cung lic d6 mét vién bi roi
tu do tur trang thai nghi tir muc tiéu (hinh 4.8). Hay ching to rang néu khau sing nham
thang vao muc tiéu tinh (Target — trén hinh 4.8) thi vién dan s¢ dung phai vién bi roi
tu do (nhu hinh 4.8a).

|

] L2
> - | rg

|

|

a Point of s \.‘_
Gun O 0; collision 5

X1

Hinh 4.8 Bai tdp mau 4.3
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Giai:
Chon hé toa d6 nhu hinh 4.8b, gbc toa do dit tai vi tri vién dan roi khoi nong sang.
Goi Xt la khoang céch tir gbc toa do dén muc tiéu theo phu’(mg x. Khau sting nhiam
thang muc tiéu nén vién dan bay ra vai van toc ban dau v, hop voi phuong ngang 1
g6c 0i. Vay ta tinh duoc khoang cach tir diém vién dan roi nong sung dén muc tiéu
theo phuong y 1a xr.tan6;.

i Xrp = V;c0s0;.t
Phuong trinh chuyén dong cua vién dan: { _ ) 1 5

Yrp = V;Sinf;. t — S gt

Goi tr la thoi gian vién dan Chuyen dong tir gbc toa do dén diém co toa do theo phurong
X bang xr. Tir phuong trinh chuyén dong caa no ta suy ra:

Xt

Xrp = V;€0S0;.ty = X = tp =
f ' ' v;¢0S6;

Yep = V;Sinb;. ty — %gt% = xrtanb; — %gt% (1)
, Xfp = XT
Phuong trinh chuyén dong cua vién bi: {ny — X, tand; — %gtz
Sau thoi gian tr thi toa d6 theo phuong y cua vién bi la y;p = xr.tan6; —
“gtt (2
Tur (1) va (2) ta thay sau 1 khoang thoi gian tr thi vién dan va vién bi c6 cung toa do

(Xs = X = XT; Vi = Yi). Diéu d6 chung té néu khau sing nham thang vao muc tiéu
tinh thi vién dan s¢ dung phai vién bi roi ty do nhu dé bai yéu cau.

Bai tap mau 4.4: Y 4= 20.0m/s
Mot hon da dugc ném véi toc do ban ddu 20 m/s tir dinh 2% ’—‘Y—HL—
cta mot toa nha cao 45m so véi mat dat vai goc ném ban N

dau 6; = 30° s0 v6i phuong ngang. (A) Sau bao lau hon da
cham dat? (B) Tim toc do ctia hon da lac vira cham dat.

Giai:

Chon h¢ toa d6 nhu hinh 4.9 véi géc toa do gan véi vi tri
hon da bat dau roi khoi tay nguoi.

(A) Theo dé bai ta cd: (xi, yi) = (0, 0), vi = 20 m/s, 6 = 30°
Ta viét duoc phuong trinh chuyén doéng cua hon da:

45.0 m

Hinh 4.9 Bai tdp mau 4.4

Xr = v;cos8;.t = 20c0s30°.t

. 1, : 1. ..
Yr = v;sinf;.t — Egt = 20sin30°.t — E9.8t
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Khi hon da cham dat: y, = 20sin30°.t —~9.8t2 = yp = —45

Giai phuong trinh bac 2 trén ta tim duoc thoi gian hon da cham dat 1a t = 4.22s.
\ S \ , Uxf = v;cosb;
(B) Phuong trinh van toc ctaa hon da: { - .
Vyr = v;Sing; — gt

Tir cAu (a) ta da tinh duoc thoi gian hon da cham dat, thé vao phuong trinh van toc ta
s€ tinh dugc cac van toc thanh phan khi hon da vira cham dat:
Vyr = v;cos0; = 20c0s30° = 17.3
Vyr = v;5ing; — gt = 20s5in30° — 9.8 X 4.22 = —31.3

Vay toc do cia hon dé luc vira cham dat la: vy = /vgf +v5,=358(5)

4.4 Chuyén déng tron déu

Chuyén dong tron déu dién ra khi mét vat chuyén dong theo mot duong tron véi toe do
khong doi.

Trong chuyén dong nay, vec-to van téc (vai do 1on khong doi) ludn tiép tuyén véi quy
dao cua vat, hudng caa van toc luon thay doi. Vi vay vat co gia toc la do su thay doi hwong
cua van toc.

Xét mot 6td dugc xem la mot G ) =
chat diém chuyén déng doc theo /! AN - ar
qu§’ dao tron nhu hinh 4.10a. T

\ .
v Top view .~/
“ s

~

Tu hinh cac vec-to 7 va v vé
nhu trén hinh 4.10b va 4.10c ta suy ===

L 167 1A A7
ratysé: 20 = LT |ap) = 12
v T

VGi V= Vi = vt va r=ri=rs. Hinh 4.10 (a) Mét 6 t6 dang di doc theo quy dao tron
Véi toc dé khéng dsi. (b) Khi xe Chuyen dong tir A dén
B trén dwong tron, vec-to van téc cuand 1a v, v, va
R vy twong ing. (c) Huong cua vec-to van toc tir khi xe di

| = |Av| |Ar| tir A dén B va dg bién thién vdn téc huéng vé tam
Gavg |At] VoAt dwong tron.
Khi A va B nhu trén hinh
4.10b cuc ky gan nhau, tic 12 At — 0 ta thu dugc do 16n gia téc tac thoi:

-

Tir d6 tinh duoc gia toc trung
binh khi chat diém di tr A dén B:

2

v
ac=— (4.17)

Gia toc ac goi 12 gia tée hwéng tam cua chat diém chuyén dong tron déu. Hudng cua gia
toc nay hudng ve phia tdm cua quy dao.

Chu ky: Chu ky T la thoi gian can dé vat di hét mot vong.
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Téc do caa chat diém chinh 14 ti sé gitta chu vi cia dudng tron véi chu ky, nén chu ky
dugc dinh nghia la:
2nr

T=— (4.18)

Nguoc véi chu ky la tan sb quay (rotation rate) duoc do bang sé vong quay trong 1 giay.
Khi chat diém quay duoc 1 vong tron tuong (rng géc 2r rad, tich cua 2n va tan sb quay duoc
goi 1a tc d6 goc w cua chat diém, duoc do bang rad/s.

21

0 =" (4.19)

Két hop phuong trinh (4.18) va (4.19) ta c6 phuong trinh lién hé giira tbc d6 goc o va tdc
d6 dai v:

21 21 420
= —= — - = .
W= oy v V=Tw ( )
Nhu vay, ta co biéu thirc khac cua gia tbc hudng tam:
v? rw)?
a=—= ( r) - a,= o’r (4.21)

Cau hdi 4.4: Mot chat diém chuyén dong theo quy dao tron ban kinh r, téc do v. Sau d6 no
duoc tang toc 18n toe do 2v trén ciing quy dao tron do. (i) Gia téc hudng tm caa né ting bao
nhiéu 1an? (a) 0.25, (b) 0.5, (c) 2, (d) 4, (e) khong xac dinh duoc. (ii) Cung cac lya chon nhur
trén, chu ky cua chat diém tang bao nhiéu 1an?

Bai tdp mau 4.5:

(A) Xéc dinh gia toc huéng tam cuia Trai dét khi n6 chuyén dong xung quanh Mt troi.
Xem nhu quy dao cua Trai dat quanh Mat troi la quy dao tron. Biet khoang cach tur
tam Trai dat dén Mat troi 12 1.496 x 10** m va chu ky quay cua Trai dat la 365 ngay.
(B) Xac dinh toc d6 goc cua Trai dat khi né chuyén dong xung quanh Mt troi.

Giai:

Gia toc huéng tdm cua Tréi dat khi nd chuyén dong xung quanh Mt troi:

21\
v? (_T ) 47r r 4m? x 1.496 x 10" 593 x 10-3 )
= —= = . X
Ge =7 r T2 (365 X 24 x 3600)2 m/s

I Téc d6 goc cua Trai dat khi né chuyén dong xung quanh Mat troi

21
W= = 1.99 X 1077 rad/s

10



http://ipt.nhcmute.edu.vn Bo moén vat ly

4.5 Gia toc tiép tuyén va gia téc phap tuyen

Khao sat mot chuyén dong tong - ;:ﬁ::ﬁi o ®
quat hon chuyén dong trong phan 4.4. \ ,/4\«*’ e,
M6t chat diém chuyén dong vé phiabén | VL \@A(, \ TN @
phai theo?mét duong cong, van téc cua \‘\ rau s » "/ a,
né thay d6i ca vé hudng va do lon (hinh "~ : x b
4.11). 1 \a,’ N
Xet sur thay doi ve dg 16n cua vec-  Hinh 4.11 Chuyén dong ciia mét chat diém trén 1
to'vdn toc: Gia toc tiép tuyen a;gayra dwong cong bat ky.

su thay ddi vé tdc d6 cua chat diém. Gia
tc tiép tuyén cung phuong véi vec-to van toc (phuong tiép tuyén véi quy dao tai diém dang
xét) va c6 do lon cho boi:

= [— 4.22
e |dt| (4.22)

Chiéu cua vec-to gia toc tiép tuyén @, s& ciing chiéu vai ¥ néu chat diém chuyén dong
nhanh dan va ngugc chiéu véi v néu chat diém chuyén dong cham dan.

Xét sir thay doi vé phwang ciia vec-to vdn toc: Gia téc phap tuyén @, gay ra su thay doi
vé phuong cua vec-to van toc cua chat diém. Gia toC phap tuyén c6 phuong vudng goc voi
Vec-to van téc (phuong phap tuyén), chiéu huéng vé phia thm quy dao, d6 Ién chinh bang do
I6n gia toc hudong tam:

2

v
|ar| = 7(423)
Nhu vay, tai mot diém bat ky trén quy dao, chat diém chuyén dong chiu tac dong cua gia
toc toan phan:
i=m T (424)
Do 16n cua gia toc toan phan: a = /a? + a2

Do phuong cua vec-to gia toc phap tuyén hudng vé tdm cia quy dao nén phuong cua
Vec-to gia toc toan phan cling luén hudng vé phia 16m cua quy dao.

Cau héi 4.5: Mot chat diém chuyén dong doc theo mot quy dao vai téc do tang theo thoi
gian. (i) Véi quy dao nao sau day vec-to van toc va vec-to gia toc ciia chat diém song song
nhau? (a) Quy dao tron, (b) quy dao thang, (c) quy dao parabol, (d) khdng phai 3 quy dao
trén. (ii) Cung céc lya chon trén, quy dao nao c6 vec-to van tdc va vec-to gia toc cua chat
diém vudng g6c nhau?

11
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Bai tdp miu 4.6:

Mot 6 to roi khoi dinh déc véi mot gia tbe
0.3 m/s? c6 phuong song song v&i mit duong
(hinh 4.12a). Ban kinh cong cua dbc 1a 500
m. Tai thoi diém xe ¢ ngay dinh ddc, vec-to
van tdc co d6 lon 6 m/s va phuong ngang.

Xac dinh phuong, chiéu va do 16n cua gia toc
toan phan cua xe tai dinh déc.

Giai:

2021
a,= 0.300 m/s”
“'“-l —_—

v = 6.00m/s

4.6 Van téc twong ddi va gia toc twong ddi

M6t s6 vi du chuyén dong twong dbi, tire 12 khi xét chuyén dong cua

1 vat d6i véi cac hé quy chiéu khac nhau.

Hinh 4.14 Téc dg cia nguroi
dan ong di bg trén bang tdi
sé khdc nhau doi Véi nguoi
phu niz dirng yén trén bang
tai va nguoi phu nir dirng
yén trén mar dat.

Vi du nhu trén hinh 4.13, mot quan sat
vién néu diing ¢ A sé& do dugc vj tri cua P
la +5 m (so véi goc toa d6 gan vai A) con
néu anh ta dang ¢ B thi vi tri do duoc la
+10 m.

Mot vi du khac, nhu hinh 4.14, Mot
nguoi dan 6ng dang di bo trén mot bang tai.
Nguoi phu nit ding trén bang tai s& thay
ngudi dan ong chuyén dong véi tée do binh
thuong. Nguoi phu nit dang yén trén mat

&b .
Tai dinh doc, ta v& duoc céc vec-to gia toc :
tiép tuyen, phéap tuyén va toan phan nhu hinh Hinh 4.12 Vi du 4.6
4.12b. ' .
Vol a=03m/is’, v=6m/ssuyra la,| =
7 = 0.072 m/s?
Tir d6 ta tinh duge do 16n gia téc toan phan: a = \/a? + a2 = 0.31 m/s?

Vec-to gia tc toan phan hop vaéi phuong ngang 1 goc: & = arctan (l Tl) = 13.5°

at

Chiéu cua vec-to gia téc toan phan huéng vé phia 16m quy dao (nhu hinh 4.12b).

B A P

- L & — X
-5 0 +b o
«J

A P

' ' o— 1\
-5 0 +5
B P

' ' —xp
0 +5 +10

Hinh 4.13 Vi dy vé
chuyén dong twong
doi

dat s& thay ngudi dan ong chuyén dong véi toc do 16n hon nhiéu.
Do 1a tong hop toc d6 cua bang tai va toc do di bo. Su khac biét
nay la do van toc twong doi cua cac hé quy chicu caa ho.

12
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Van téc twong doi: S Sg )

Goi Sa la hé quy chiéu dang yén. Sg 1a hé quy chiéu
chuyén dong sang phai so véi Sa vai van téc 1a Vg, Thoi 2
diém t = 0, dugc chon 1am géc thoi gian, 1a ldc goc toa do Tpp
cua hai hé quy chiéu tring nhau. " o

Vi tri chat diém P doi vai hé quy chiéu Sa Ia Tpy va doi L TUNE B
vGi hé quy chiéu Sg 1a Tpg nhu hinh 4.15. Sau khoang thoi . L
gian t, hé quy chiéu Ss chuyén dong duoc 1 doan AB = vgat 1NN 4.15 Vitri chat diem P
SO V6i Sa. Ta co thé viét AB = g, t. doivoi 2 hé quy chieu Sa va Se.

Quan sat hinh 4.15, st dung cdng thic cong vec-to, ta thu duoC Tps = Tpp + AB
Nhu vay, vi tri cia vat trong hai hé quy chiéu c6 quan hé véi nhau théng qua van toc:

, TpA = I'pp + Upa.- (4.25) ,
Lay dao ham phuong trinh nay theo thoi gian, ta duwoc phuong trinh cong van toc:
Upy = Upg + Uy (4.26)

Trong do: Up, la van téc cia P do boi quan sat vién A (gan Vvéi hé quy chiéu Sa): Upp 12
van téc cua hat P do boi quan sat vién B (gan vai hé quy chiéu Sg).

Céac phuong trinh (4.25) va (4.26) duoc goi 1a cAc phwong trinh ciia phép bién déi
Galileo.

Gia téc trong cac hé quy chiéu khéc nhau:
Dao ham phuong trinh van téc (4.26) sé cho ta phuong trinh cua gia tc: a,, =a,, . Do
van téc cia hé quy chiéu B khong doi nén gia téc cia n6 bang 0.

Vay, gia toc cia chat diém do boi quan sét vién trong mot hé quy chiéu s& bang gia toc
do boi quan sat vién trong hé quy chicu chuyén dong véi van toc khong doi so véi hé quy
chiéu thir nhat.

Bai tap mau 4.7:

Mot con thuyén bang qua mot con sdng rong voi téc d6 10 km/h so véi nude. Nudc
trén song chay déu véi toc o 5 km/h theo hudng dong so voi bo (A) Thuyén huéng
miii theo huéng bac, hiy xac dinh van toc P §. a3 ol
cua thuyén so véi nguoi quan sat ding trén n i Bl -
bd ngay vi tri thuyen roi di. (B) Néu con
thuyén ciing di chuyen cung téc d6 10 km/h
S0 VGi nuée va nd mudn dén diém ddi dien

bén kia bg doc theo huéng bac thi n6 phai N
di nhu thé nao? (hinh 4.16) W
Giai: ’

Dau tién ta can x4c dinh chit diém ¢ day
chinh la con thuyen, hé quy chiéu dang yén

Hinh 4. 16 Bai tap mdu 4.7

13
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Sa 1a hé quy chiéu gan véi ngudi quan sat dang trén b, hé quy chiéu chuyén dong Ss
la hé quy chiéu gan véi nuée (song).

(A) Goi van toc cua thuyén so véi bo 1a 7, (van toc cua chat diém ddi vai hé quy
chiéu dang yén), van téc cua thuyén so véi nudce 12 7, (van tc cua chit diém dbi voi
hé quy chiéu chuyén dong), van tdc cta nudc so vai bo 1a 7,7 (van toe twong ddi giira
2 hé quy chiéu).

Theo dé bai, ta c6 vor = 10 km/h, vie = 5 km/h. Y&u cau bai toan can xéac dinh v,

Ap dung cdng thiic cong van toc (4.26) ta duoc: Uy, = Up, + Uy (1)

Chiéu céc vec-to trén hinh 4.16a cta phuong trinh (1) 1€n phuong x (phuong dong) va
phuong y (phuong bac), ta duoc:

( —_ 2 2
{vix =0+ v,g . {vi = |vig + vy, =11.2km/h

% =v,.+0 v
bEy br k 6 = arctanvLE = 26.6°
br

Vay d6i voi nguoi quan sat dang trén b s& thay thuyen bj troi theo huéng dong bac,
theo phuong hop vai phuong bac 1 goc 26.6°, toc do cua thuyen so vaoi nguoi nay la
11.2 km/h,

(B) Vi dong nudc chay Vé hudng dong nén néu mudn thu‘yén dén dugce diém ddi dién
¢ bo bén kia 1a huéng bac thi thuyen phdi huéng miii ve phia tay bac, theo phuong
hop vai phuong bac 1 goc 6 nhu hinh 4.16b.
Ta ciing c6 c¢dng thirc cong van téc: T, = U, + Uy g (2)
Chiéu céc vec-to trén hinh 4.16a cta phuong trinh (2) 1€n phuong x (phuong dong) va
phuong y (phuong bac), ta dugc:

{vix = —VUprx T Vrpx {0 = —Vprx T Vrpx N {0 = —vbrsine + Vg

Vbey = Vbry T Vrgy Vpe = Vbry T Vrpy Vpg = Vprc0s0 + 0
{0 = —10sinf + 5 N { 6 = 30°
vpr = 10cos6O vpgp = 8.66 km/h

Vay dé thuyén deén duoc diem doi dién ¢ bo bén kia 1a hudng bac thi thuyén phai
hudng mii vé phia ty bac, theo phuong hop véi phuong bac 1 géc 6 = 30°.

TOm tit chwong 4
Dinh nghia:

Vec-to do doi bang hiéu cua vec-to vi tri & thoi diém cudi va vec-to vi tri & thoi diém dau cua
chat diem.
AF=F —F (4.0

14
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Van téc trung binh bang do doi cua chét diém chia cho thai gian thuc hién d6 doi do.
- AT
vV, =— 4.2
avg At ( )

Van téc tac thoi 1a dao ham cua vec-to do doi theo thoi gian.

7 AT dr

ar 4.3
= lim e = (4-3)

Gia toc trung binh bang d¢ bién thién cia van toc tac thoi chia cho khoang thoi gian dién ra
su bién thién do6.
AN V-V

a =— = i 4.4
MOUAL Ot -t (44)

Gia tdc tac thoi 1a dao ham cuaa vec-to van téc theo thoi gian.

2 AV d\7
_ & s
'A'LT!, At dt (4.5)

Chuyen d6ng ném nghiéng: 1a chuyén dong cia mot vat dugc ném vao khdng khi gan bé mat
Trai dat. Chuyén dong nay dugc phan tich thanh 2 chuyén dong theo 2 phuong doc lap nhau:
theo phuong X vat chuyén dong thang déu va theo phuong y vét chuyén dong bién d6i déu
Vi do 16n gia téc theo phuong y bang g — gia toc trong truong.

Khai niém va nguyén ly:

Néu mét chdt diém chuyén déng thang bién doi déu tic 1a chuyén dong véi gia téc khong doi
a = const thi vec-to van toc va vec-to vi tri tai moi thoi dieém t bat ky la:
V, =V, +at (4.8)

r=r+vt +%<§1t2 (4.9)

M@ hinh chdt diém chuyén dgng tron déu: chat diém chuyén dong doc theo 1 dudng tron, ban
kinh r, véi toc do khong doi v = const thi gia toc cua chat diém c6 phuong vudng goc voi
vec-to van toc, chiéu hudng vé tdm cuaa duong tron, goi la gia toc hudng tam:

2

v
a. = ? (417)

15
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Chu ky va téc dé goc cua chat diém chuyén dong theo quy dao tron duoc cho bai:

1__21‘ 4.18
v (4.18)
w=2 4.19
’“" (. )

Chadt diém chuyen déng theo quy dao cong bdt ky, gia téc toan phan cua chat diém 1a téng
hop cua gia toc tiép tuyen ar gay ra su thay ddi vé d6 16n cua vec-to van toc va gia téc phap
tuyen ar gay ra su thay doi vé phuong cua vec-to van toc. Biéu thirc cua céc gia tée nhu cac
biéu thuc sau:

—| v| 4.22
UZ
la,| = —(4.23)
i=a +a, (424

Khi xét chuyén dong ciia mot vat so véi hé quy chiéu dang yén Sa va so véi hé quy chiéu Sg
chuyén dong thang déu so véi Sa, ta sir dung phuwong trinh céng van toc:

Ups = Upp T VUpy (4.26)
Vé6i upy Upa la van toc caa vat so véi hé quy chiéu Sa, Upp 12 van téc caa vat so vai hé quy chiéu
Sk, U, Van toc cua Sg S0 Vi Sa.

Cau héi ly thuyét chwong 4

1. Néu ban biét vector vi tri cua chat dgém tai 2 diémﬁ doc theo duong di ctia no va cling bi,é’t
khoang thai gian né di chuyeén tir diém nay dén diem khéac thi ban cé thé xac dinh van toc
tirc thoi va van toc trung binh cua caa chat dieém khéng? Giai thich.

2. Ném 1 vt theo phuong tao v6i phuong ngang 1 goe 6 voi van téc ban déy vi, bo qua luc
can khong khi. (a) Vat do co chuyén dong roi tw do khong? (b) Gia toc cua no theo
phuong ding? (c) Gia toc cia n6 theo phuong ngang?

3. V& gian d6 van toc va gia téc cua vat tai mdi diém doc theo quy dao cia né trong truong
hop (a) vat dugc ném theo phuong ngang, (b) vat duwgc ném theo phuong tao voi phuong
ngangl goc 6.

4. Giai thich cac chat diém c6 gia toc hay khong trong cac truong hop (a) chat diém chuyeén
dong doc theo dudng thing véi van tde khong doi va (b) chat diém chuyén dong trén mot
duong cong véi toc d6 khong doi.

16
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Bai tap chwong 4

1. Mot tai xé md-to di vé phia nam véi tbe do 20 m/s mét 3 phit, sau d6 vong qua phia tiy
Véi toe do 25 m/s mat 2 phat va cudi cung anh ta di theo hudng tay bac véi toe do 30 m/s
trong 1 phut. Trong 6 phat di chuyén trén, hiy tim vector d6 doi tong hop, tde do trung
binh va van téc trung binh cua xe. Chon chiéu duong truc x 1a huéng déng.

bS: ¥ =—4.27T+ —2.33j (km); v = 13.5 m/S; Varg = 23.33 m/s.

2. Khi mit troi chiéu tryc dién qua dinh dau (12h trua), mot con chim diéu hau lao thang
Xuong dat véi toc do khéng doi 5 m/s theo phurong tao véi phuong ngang 1 goc 60°. Tinh
toc do cai bong cua no di chuyén trén mat dat.

bS: 2.5 m/s

3. Panh 1 qua bong golf tir diém phat bong nam & cudi ngon doi. Vi tri ciia qua bong duoc
cho boi phuong trinh x = 18t va y = 4t - 4.9t2 (m;s). (a) Viét biéu thirc vec-to tri tri cua
qua bong dudi dang vec-to don vi Tva J. Xéac dinh (b) ham vec-to van toc theo thoi gian
va (C) vec-to gia toc theo thoi gian (d) Xac dinh vj tri, van tdc, gia toc cua qua bong tai
t=3s.

4. Mot con ca bat dau boi tir vi tri 7, = (107 — 4)) m trong mat phang ngang vai van téc
dau v, = (47+)) m/s. Sau khi n6 boi dugc 20s vai gia toc khong doi, van toc no la
vy = (207 — 5]) m/s. (a) Xac dinh c4c thanh phan gia toc cia con cé. (b) Xac dinh
phuong, chiéu cta vec-to gia toc so véi vec-to don vi 7. (¢) Néu con ca van giir nguyén
gia toc khong doi thi nd ¢ dau va di chuyén theo chiéu nao luc t = 25s?

DS: (a) 0.8 m/s? va -0.3 m/s?; (b) -20.6°; (c) -15.2°

5. Mot xe truot tuyét ban dau & vi tri (29m, 95°) (xét trong hé toa do cuc) chuyén dong voi
van toc (4.5 m/s, 40°). N6 chuyén dong vei gia toc khong doi (1.9 m/s?, 200°). Sau 5s,
hay tinh van toc va vec-to vi tri caa no xét trong hé toa do Decartes.

DS: V; = (3.45 — 1.790)1 + (2.89 — 0.65t)] (m/s)
rr = (—2.53 + 3.45t — 0.893t%)i + (28.9 + 2.89t — 0.325t2)] m

6. Mot phi hanh gia dang ¢ trén mot hanh tinh la. Co thuc hién ¢l nhay véi téc do ban dau
3m/s, tam xa lén nhat do duoc 1a 15 m. Hoi gia toc roi tu do ¢ hanh tinh nay la bao nhiéu?
bS: 0.6 m/s?

7. Ban mot vién dan dai bac vao suon ndi véi van téc ban
dau 300 m/s véi goc ban 55° so véi phuong ngang
hudng 1én phia trén. Sau 42 s thi vién dan cham vao PSS
swon ndi va phat nd. Xac dinh toa do cua vién dan tai ~
diém cham suon ndi so vai vi tri ban dau caa no. /

h

v, / I

PS: 7230 m, 1680 m. . 5/ /L,_
0, d

8. Anh linh cau hoa dung cach toa nha dang chdy mot
khoang d = 20 m, nudc phun ra tir voi tao 1 goc ban dau Hinh cau 8
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10.

11.

12.

13.

0i = 45° so v6i mat dat (hinh). Téc d6 ban dau cua voi nudc dat Vo= 20 m/s. Hay xac

dinh do cao h - noi bi chay cua toa nha so véi mit dat.
bS: 10 m

Mot kién triic su xay dung dang thiét ké mot thac nudc nhan =

tao trong cdng vién thanh phé. Van téc nuée chay theo phuong
ngang khi roi khoi kénh dat 1,7 m/s s& d6 xubng. Biét d6 cao
ctia kénh so voi mit hd 1a h = 2.35 m. (a) Khéng gian bén duéi
thac nudc c6 dii cho 1 khach bo hanh di qua khong? (b) Bé ban
duoc ké hoach nay cho hoi ddng thanh phé, cé kién trac su

-<— =

muén xay dung mo hinh c6 ty ¢ 1:12. Hoi téc do nuéc chay

khoi kénh la bao nhiéu trong mé hinh d6?
bS: (b)v=0.5m/s

Ném mot vat Ién ph[a trén tir dinh ddi co d6 cao h so véi muc
nudc bien vai van toc ban dau vi c6 phuong hgp véi phuong
ngang mét goc 6. (a) Tim khoang thoi gian dé vat 1én den do
cao cuc dai theo vi, g, 6. (b) Tim biéu thic tinh, do cao cuc dai
hmax Ma vat dat dugc theo vi, g, 6 va h. (b) Viét phuong trinh
quy dao cua vat theo vi, g, 6 va h.

Mot van dong vién qém ta quay mot cai dia nang 1kg vai ban
kinh cong 1.06 m. Toc do toi da dia dat dugc 20 m/s. Xac dinh
gia toc phap tuyen toi da cua dia.

DS: 377 m/s?

V¢ tinh Westar VI quay quanh tréi dét, véi quy dao tron va
cach bé mat trai dat 600 km. Biét gia toc roi tu do & d cao
cua vé tinh 1a 8.21 m/s?, ban kinh trai dat 6400 km. Xac dinh
toc do cua vé tinh va chu ky quay cua vé tinh trén.

PS: T = 96.7 phut

Hinh cau 13 biéu dién gia téc tong hop tai mot thoi diém xac
dinh cua chat diém chuyén dong theo quy dao tron thuan chieu
kim dong ho vei ban kinh quy dao 2.5 m. Tai thoi diem do,
tim (a) gia toc phap tuyen, (b) toc do va (c) gia toc tiep tuyen
cua chat diem.

DS: 13 m/s?; 5.7 m/s; 7.5 m/s?

a=15.0m/s*
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14. May ly tdm 20-g tai trung tdm nghién citu Ames

15.

16.

17.

18.

thuoc Nasa, California 1a moét ng hinh tru
duong kinh 58 ft nhu hinh. Gia sir mot nha du

X

29 fi |

Zzzﬂﬁﬁﬁﬁ

hanh dang duoc huan luyén ngdi trén ghé tai J

diem cach truc quay 29 ft. Xéc dinh toc do quay
can thiét dé nha du hanh dat gia toc hudng tam
20g.

Mot con lac vat Iy ¢6 chiéu dai r = 1 m du dua trong mit phang
thang ding. Khi con lac & vi tri @ = 90°va 0§ =270°, tc d6 cua
nod 1a 5 m/s. (a) Xac dinh do 16n cua gia tbc phap tuyén va gia
tdc tiép tuyén tai tirng vi tri. (b) Hay vé gidn d6 vec-to xac dinh
chiéu cua gia toc toan phan tai 2 vi tri. (c) Xac dinh do 16n va
chiéu cua gia toc toan phan tai hai vi tri trén.

Mot may bay dang bay véi téc d6 630 km/h so véi khong khi
dén thanh phé céch n6 750 km vé phia bic. Thai gian may bay
bay dén thanh phé mat bao lau néu (a) may bay bay ngugc
chiéu gi6 dang thoi véi téc d6 35 km/h theo hudng nam so véi
mit dat, (b) may bay bay xudi chiéu gié dang thoi véi cling tc
d6 theo hudng bac so véi mit dat, (c) may bay bay trong gi6
dang thoi theo huéng dong so voi mat dat véi toe do 35 km/h.

bS:1.26 h; 1.13 h; 1.19 h.

Dong song dang troi déu véi toe d6 0.5 m/s. Mot sinh vién dan

Hinh cau 14

L

Hinh cau 15

g boi xudi dong mdt doan

1km rdi boi tré vé diém xuat phat. (a) Néu sinh vién c6 thé boi véi toc d6 1.2 m/s trong
nudc tinh, thi ban d6 mat bao nhiéu thoi gian cho hanh trinh trén? (b) Gia su vai cung
doan duong trén ma mat nudc tinh, thi ban d6 boi mat bao 1au? (c) Tai sao thoi gian boi

1au hon khi ¢6 van téc dong chay?
PS: 2.02.10%s; 1.67.103%s

Mot xe bén tai di chuyén theo hudng dong véi van
téc khong doi 9.5 m/s trén 1 doan duong ngang dai
vO han. Mot cau bé & ding sau xe ném 1 lon nuéc
ngot 1én trén va chup lai né ¢ cung 1 vi tri trén xe tai
nhung cach 1 doan 16 m so véi mat duong. Xét trong
hé quy chiéu gan véi xe, hiy xac dinh (a) goc ném
ma cau bé ném so véi phuong ding, (b) toc do ban
dau cua lon nudc so vai xe va (¢) Quy dao cua lon
nudc ma cau bé thiy. Mot ngudi dimg dudi dat dom
cau bé ném lon nudc. Trong hé quy chiéu gin voi
ngudi d6, (d) hdy mé ta quy dao chuyén dong cua
lon nudéc va (e) tinh van toc dau cua lon nudéc.

bS: 8.25 m/s; 12.6 m/s, 41° so véi phuong ngang

Hinh cau 18

19
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19.

20.

21.

22.

Hai van dong vién boi 16i Chris va Sarah bat dau boi ciing luc tai cing mot vi tri bo bén
nay cua 1 dong sudi rong, biét van toc dong chay 1a v. Ca 2 di chuyén véi clng tée do ¢
(c>V) so vé6i nudce. Chris boi xudi dong 1 doan L va sau d6 boi nguoc chiéu véi cing
khoang cach. Trong khi d6 Sarah boi huéng vé bd bén kia, vubng goc véi chiéu nuéc
chay. Sarah ciing boi 1 doan L va sau d6 quay trd lai vach xuat phat. (a) Xac dinh thoi
gian boi 1 vong cia Chris va Sarah theo L, ¢ va v. (b) Cho biét nguoi ndo quay tro lai
vach xuét phat truéc?

Mot cau tha bong ro dang dang cach ré 10m theo phuwong ngang. Chiéu cao r6 3.05 m va
anh ta ném bong dudi goc 40° so véi phuong ngang tir d6 cao 2 m. (a) Xac dinh gia toc
ctia qua bong tai diém cao nhat caa quy dao. (b) Anh ta phai ném béng véi tée d6 bao
nhiéu dé bong vao ré6 ma khong dap vao tim bang?

PS: 9.8 m/s?; 10.7 m/s

3.05m

by
2
= N
=
&)
———— g

10.0 m

Hinh cau 20

Mot khau phéo roi khoi nong véi toc do 1000 m/s ban pha 1 swon nli. Muyc tiéu cach
khéu phdo 2000 m theo phuong ngang va 800 m theo phuong ding. Hoi khau phéo dugc
ban vai goc hop vai phuong ngang 1 gbc bao nhiéu?

bS: 22.4° va 89.4°

Mot cau tha bong rd bi pham 15i khi ¢6 gang ném
bong vao ro cia doi ban va duoc huang hai qua ném
phat. Theo phwong nam ngang tir tam cua ro dén
diém ném phat 12 4,21 m va do cao cua rd 1a 3,05 m
tinh tir mat san. Trong lan ném phat thir nhat cau thia s €
ném qua bong theo mot géc 35° so Vi phuong nam !
ngang v&i van toc ban dau vo = 4.88 m/s. Khi bit dau b \
roi khoi tay cau tha thi qua bong ¢ d6 cao 1.83 m so i

v6i mat san. Lan ném nay qua bong khong lot vao Hinh cau 22

ré. Gia sir bo qua sirc can cua khong khi. (a) P xa

bong dat duoc theo phuong nam ngang khi roi cham dat so véi vi tri ban dau cua cau thi.
(b) Trong lan ném phat thir hai do cao ban dau va goc nghiéng cua qua bong khi ném
cling van gilt nguyén nhu trong lan ném dau tién tic 1a 1.83 m va 35°. Lan nay qua bong
di vao tam rd. Hoi vén téc ban dau cua qua bong lan nay 1a bao nhiéu?

PS:3.8m; 8.71 m/s

20



http://ipt.nhcmute.edu.vn B6 mon vat ly

23.

24,

25.

26.

Mot may bay ném bom dang lao xudng véi toc d6 280m/s theo phurong tao thanh goc 6
so vé6i phuong ngang. Khi d cao cua may bay dat 2,15km so voi muc nuée bién, nd bat
dau tha bom va qua bom roi trang vao muc tiéu duéi dat. Khoang cach tir vi tri qua bom
duoc tha dén muc tiéu 1a 3,25km. Xac dinh géc 6.

bS: 33,5°

M6t cau bé bat dau roi duong truot tuyét bang cd nhay ]

vé6i van toc 10 m/s (c6 phuong hop véi phuong ngang 1 LT

g6c 0=15°). Goc nghiéng cua ddi 1a ¢ = 50°, bo qua luc

can khong khi. Xéac dinh (a) khoang cach tir vi tri cudi

duong truot dén vi tri cham dat caa cau bé trén doi, (b)

c4c thanh phan van toc cua cau bé ldc cham déat. () Ké&& N
qua s& thé nao néu co luc can khong khi? Hinh cAu 24

bS: (a) 43.2 m; (b) 9.66 va -25.6 m/s

Mot cau thi sdn ngoai ném qua bong chay
cho cau thu bat bong dang ding trong phéan B
gon nha, 2 cau thu cach nhau 1 khoang D.

Gia str trong lan ném dau, qua bong nay I1én e S

mét lan trude khi dén chd cau thu bat bong % 45.0° A=
va goc tao bai qua bong sau lan nay bang voi £ A N
gdc ném ban dau nhung tbc do qua bong | b '
giam 1 nira sau khi nay. Lan thtr 2 ném bong Hinh cau 25

V6i goc ban dau 45° va khéng nay 1an nao.

(a) Gia sir cac qua bong duoc ném vai cing mot van tée dau va bo qua luc can khdng
khi. GGc 6 1a bao nhiéu dé trong ca 2 lan ném bong déu dén vi tri cau tha bat bong. (b)
Xac dinh ty sb thoi gian giita 2 1an ném bong.

DS: (a) 26.6° (b) 0.95

Mot con s6i gia khdng thé chay nhanh dé dudi kip con ga. N6 -
ben mang mot doi giay trugt ma nho d6 no c6 the di véi gia BEEP
toc theo phuong ngang khong doi la 15 m/s?. Con séi bat dau 2 )
truot tur vi tri cach mép vach da 70 m, cling tai d6 con ga chay =y

vut qua tién vé phia mép vach da. (a) Xac dinh tc do tdi thiéu
con ga phai dat dugc dé dén duoc vach da trude séi. (b) Tai
mép vach da, con ga thoat than béng cach dot ngot chay vong
lai, trong khi sOi tiép tuc tién thang phia trudc. Doi giay cua
s6i van theo phuong ngang va tlep tuc hoat dong trong khi soi
bay trong khong trung véi gia téc (157 — 9,87) m/s* . Vach Hinh cau 26
da cao 100 m so véi mat dat. Xac dinh vi tri tiép dat cua soi

theo phuong ding va céc thanh phan van téc cua soi lic do.

bS: (a) 22.9 m/s ; (b) 360 m ; 114 m/s ; -44,3 m/s.
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27. Tau caa dich dang & bén kia ngon nui d4 cao 1800 m so v&i muc nudce bién. Tau dich da
tién dén vi tri cac nti da 1 doan 2500 m va bt dau ban pha tau cua ta. Van tdc dai béac
cua dich c6 thé dat dén 250 m/s. Hay xac dinh vi tri ndo 14 an toan cho tau cua ta, biét
khoang céch tir dinh nai dén chan ndi 1a 300m.

PS: <270 m hoic 3.48.10°m

Hinh cau 27
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