CHU PE 1. PONG HQC CHAT PIEM

A. TOM TAT LY THUYET
I. Chuyén dong co
1. Chuyén dong co
+ Chuyén dong co ctia mot vat (goi tat 1a chuyén dong) 1a sy thay doi vi tri
cua vat d6 so voi cac vat khac theo thoi gian.
2. Chit diém
+ Mot vat chuyén dong dugc coi la chét diém néu kich thudc cia no rat nho
so v6i do dai dudng di.
+ Chét diém duoc coi nhu diém hinh hoc va c6 khdi lwong bang khéi lugng
cua vat.
3. Quy dao
+ La dudng ma chit diém vach ra khi n6 chuyén dong (hay tap hop tt ca cac
vi trf ctia chat diém chuyén dong tao ra mot duong nhét dinh, duong d6 goi
1a quy dao cua chuyén dong).
4. Moc thoi gian
+ Mabc thoi gian (hodc gde thoi gian) 14 thoi diém ta bit ddu do thoi gian.
Trong chuyén dong co nguoi ta thudng chon thoi diém bt dau chuyén
dong 1a gbc thoi gian.
+ Dé do dugc thoi gian troi di ké tir mde thoi gian ta phai dung mot chiée
ddng hd.
5. Thoi diém va thoi gian (khoang thoi gian)
+ Thoi diém: 14h30” 1a mot thoi diém
+ Thoi gian (khoang thoi gian): thoi gian tir t = 10h sang dén 4h chiéu 1a mot
khoang thoi gian.
6. H¢ toa do
+ Hai duong thang Ox va Oy vudng goc voi nhau tao thanh mét hé truc toa
d6 vudng goc (goi tit 1a hé toa do). Piém O goi 1a gbc toa dd. Vay hé toa
do g(‘Sm co géc toa dd va cac truc toa do.
7. Hé quy chiéu
+ Mot vat mbe gén v6i hé toa do va mot géc thoi gian cung voi mot déng hd
hop thanh hé quy chiéu. Nhu vy hé quy chiéu gdm: vét 1am mdc, hé toa
d6, gbc thoi gian va dong hd.




IL. Chuyén dong thing. Chuyén dong thing déu
1. g doi
a. Khai niém do doi
+ Xét mot chat diém chuyén dong theo mot quy
dao bat ki. Tai thoi diém t; chit diém & vi tri M.
Tai thoi diém t, chat diém & vi tri N. Vay trong MN
khoang thdi gian At =t, — t; chat diém da doi tir
vi tri M dén vi trf N. Vecto MN goi la vecto do
doi cta chat diém trong khoang thoi gian noi
trén.
b. Pd doi trong chuyén dong thing
+ Trong chuyén dong thang, vecto

d6 doi nam trén duong thing quy 0O M N
dao. Néu chon truc Ox trung vdi
duong thang quy dao thi vecto d6 doi c6 phuong tring véi truc ay. Gia tri
dai s6 cua vecto do doi MN bing: Ax =x, —X,.

Trong do x; va x, 14n luot 12 toa d6 cac diém M va N trén truc Ox.

Dé doi = Dé bién thién toa dé = Toa dé cudi - Toa dp diu

AX =X, —X,

2 Chu y:
v Khi chdt diém chuyén dong, quing dwong né di dwoc co thé khong tring
voi do doi cua no.
v’ Néu chat diém chuyén dong theo mot chiéu va ldy chiéu dé lam chiéu
dwong thi do doi trung voi quang dwong di duoc.
2. Van téc trung binh. Téc d trung binh trong chuyén ddng thing khong déu
a. Van téc trung binh
+ Vecto vén tbc trung binh Vi cua chat diém trong khoang thoi gian tir t;
dén t, bang thuong sb cua vecto d6 doi MN va khoang thoi gian
- MN

L=t Ve =——

At=t




+ Trong chuyén dong thing, vecto véan tbc trung binh Vio €0 phuong trung
v6i dudng thang quy. Chon truc toa do Ox tring voi dudng thang quy dao

e A, A A . N X, —X, Ax

thi gia tri dai s0 cua vecto van toc trung binh bang: v, =—=—,=—
t,—t, At

2 Chu y:
v’ Vén téc trung binh cé gid tri dai sé (c6 thé am, dwong hodc bang 0). C6
don vi m/s hay km/h.

v Vecto vin toc cé phirong va chiéu tring véi vecto dg doi M, M,

b. Toc d9 trung binh
+ Tdc dd trung binh dic trung cho mirc dd nhanh hay chim ciia chuyén dong
trong khoang thoi gian ay.

. - A -
+ Biéuthuc: v= A_i (As la quang duong di trong thoi gian At, v ludn
duong)

3. Chuyén dong thing déu
+ Chuyén dong thing déu c6 quy dao 1a mot dudng thing va vén tbe co
phwong, chidu va do 16n khong doi.
+ Vecto van tde co dac diém:
= Goc dit & vat chuyén dong.
*  Hudng theo hudng chuyén dong (khong doi)

g S e s A A Can LA an LA A 1A
= PoIén |V| = I (d0 16n ctia van toc goi 1a toc do, do d6 toc do ludn

duong)
+ Phuong trinh chuyén dong thang déu: x = X, + V(t - to)
Trong do:
xo0 la toa dé ban dau, cho biét lic dau chat diém cdch géc doan x
to 1 thoi diém ban dau & toa do xo, t 1a thoi diém vt ¢é toa dé x
v ld vdn toc (v > 0 khi vt di theo chiéu dwong, nguoc lai v < 0)

4. Db thi ciia chuyén dong thing déu
a. Do thi toa d9 - thoi gian
+ Vix=x,+v(t—t,)< y=ax+bnén do thi toa d¢ theo thoi gian la mot
ntra duong thing, c6 do déc (hé sb goc) 1a v, duoc gidi han boi diém co toa
dd (to, Xo). D¢ 1én néu v > 0 va nguoc lai.
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b. Do thi vén téc

_I_

Do thi van tdc theo thoi gian A
1a mét nira duong thang song A

song voi truc thoi gian t.
\ . -2 R 8= V(t —t )
bPuong di s dugc biéu dién

bing dién tich hinh toABt. O]
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II1. Chuyén dong thing bién déi déu
1. Van téc tirc thoi. Chuyén dong thing bién ddi déu

+
J’_

Van tdc tirc thoi 1a van tde tai mot thoi diém

Vecto van tdc tirc thoi cta mot vat 1a mot vecto co géc tai vat chuyén
dong, c6 hudng ciia huéng chuyén dong va c6 do dai ti 16 véi do 16n cua
van toc tire thoi theo mét ti 1é xich nao do.

Chuyén dong thang bién ddi déu 1a chuyén dong thang c6 d6 1on ciia van
tdc tirc thoi hodc ting hodc giam déu theo thoi gian. Néu van tdc tirc thoi
tang déu thi d6 1a chuyén dong nhanh dan déu. Néu giam dan déu thi do 1a
chuyén dong cham dan déu.

2. Gia tdc trong chuyén dong thing bién ddi déu

+

J’_

La dai luong vat 1i dat trung cho sy bién d6i nhanh hay chdm cua van tdc.
., . .« L V—YV

Gia tri dai so0: a = 0

t—t,

A .
= X\t/ =const (1) (gia tri dai so xac dinh d6 16n va

chiéu). Pon vi cua gia tbc a 1a m/s>
.4 . V=V, AV
Vecto gia toc: d = 0 ——
t—t, At

Dic diém cua véc to gia toc:
= Goc tai vat chuyén dong.
*  Phuong khong dbi theo phuong quy dao.
*  Chiéu khéng dbi: Néu a.v> 0 (&, V cing huéng) thi vat chuyén
dong nhanh dan déu. Néu a.v < 0 (@,V nguoc hudng) thi vat

chuyén dong cham dan déu.




3. Van téc trong chuyén dong thing bién dbi déu
+ Coéng thirc van toc: v=v, +a(t—t,)
+ Thuodng chon gdc thoi gian tai thoi diém to (tic to = 0) nén: v = v, +at
+ Dac diém vecto van tbe:
= Goc tai vat chuyén dong.
= Phuong chiéu khong ddi (phwong tring phuwong quy dao, chiéu theo
chiéu chuyén dong)
»  PJ 16n thay ddi, ting déu hodc giam déu theo thoi gian.
+ Néu v > 0 thi vat chuyén dong cing chiéu duong truc toa o, néu v < 0 thi
vat chuyén dong theo chiéu 4m (nguoc chiéu duong) truc toa do.
+ DO thi vén tde - thoi gian: v=v,+at<>y=ax+b nén dd thi co dang
duong thang, c6 hé sb goc 1a a, db thi di 1én néu a > 0, di xubng néu a < 0.
+ Khi chon chiéu duong 14 chiéu chuyén dong thi: chuyén dong nhanh dan
déu a > 0; chuyén dong cham dan déu a < 0.
4. Cong thirc quang duwong

+ Tong quat: s=VO(t—to)+%a(t—t0)2

1
+ Thuong chon to=0nén: s=v,t+ Eat2
5. Toa d9 (phwong trinh chuyén dong)

. 1
+ T@l’lgquétlX=X0+S=XO+V0(t—tO)+Ea(t—t0)2
. A 1
+ Thuong chon to =0 nén: x =X, +V,t +Eat

A s N . 1 o
+ Do thi toa do thoi gian: Vi x =x, + vt +Ea‘c2 oy= ax’ +bx +c¢ nén do
thi c6 dang parabol, diém xuét phét (to = 0, x = Xo), bé 1m quay 1én néu a
a >0, bé 1m quay xubng néu a < 0.
* Hg thuc lién hé gitta a, v vas: v — Vg =2as
Chirng minh: v’ - v, =2as

Vo

. v
Taco: v=v,+at=t=
a

2
1 — 1 —
Ma: S=V0t+Eat2:>S=VO(V VO)-FEEI(V VOJ




V-V 1 2 V-V
<:>s=V0( OJ-F—(V—VO) = 0 = v —v, =2as
a a

IV. Roi tuw do
a. Dinh nghia
+ Suroi tu do 1a sy roi chi dudi tac dung cuia trong luc.
b. Hé quy chiéu
+ Gén voi mat dat, truc toa do Oy théng dtrng, hudng xuéng, géc toado O la
diém tha roi.
¢. Pic diém ciia chuyén dong roi tu do
+ Phuong, chiéu: Phuong thing dimg, chiéu tir trén xudng.
+ Tinh chét ciia chuyén dong roi tw do: Chuyén dong nhanh dan déu véi gia
tbc a = g = hing sb. 0 A
+ Giatocroitwdo: a=g |
= Phuong thing ding
= Chiéu hudng xubng
* PO lén thuong lay g = 9.8 m/s? hodc g = 10m/s>
d. Cac cong thirc

+ Cong thiic van toc: v=v, +at—2" 5y =gt

+ Cong thuc duong di: s=V0t+%at2¢°—>s=%gt2 (s=h)

+ Cong thic lién hé: v’ —vg =2as—2= v’ =2gh (h=s)

+ Phuong trinh toa d§: Chon géc toa d6 O tai vi tri roi, phuong théng ding,
chiéu duong hudng xubng: y = % gt’

V. Chuyén dong tron déu

1. Pinh nghia
+ Chuyén dong tron 13 chuyén dong c6 quy dao 1a mot dudng tron.
+ Tdc dd trung binh trong chuyén dong tron:

do dai cung tron chuyén dong

V=
thoi gian chuyén dong

+ Chuyén dong tron déu 1a chuyén dong co quy dao la duong tron va co van
tdc tai moi diém trén quy dao la nhu nhau.




2. Téc dd dai

a. Téc dd dai
+ Goi As la @6 dai cua cung tron ma vat di dugc tir diém M, dén M, trong
khoang thoi gian rat ngan (ngin dén muc As c6 thé xem 1a doan thing).

, As .
Khi d6 thuong s6 v= X: goi la toc do dai.

+ Tbc do dai ciing chinh 14 toc d6 tirc thoi trong

< |
&

chuyén dong tron déu. As

+ Trong chuyén dong tron déu As ti 18 voi At M
1

nén v 1a mot dai lwong khong ddi va bang tdc
dd trung binh cua vat.
b. Vén tc trong chuyén dong tron déu (vin toc dai)
+ Huodng cua vecto van tdc:
= Phuong: tiép tuyén voi duong tron quy dao
=  Chiéu: theo chiéu chuyén dong.

g A A As
= PG 1én van tdc: v= E = const

Két lugn: Vecto vin toc trong chuyén dong tron déu c6 o 1om khéng doi nhung cé
hieomg luén luén thay doi.
3. Cac dic trung cia chuyén dong tron déu
a. Téc dd géc (ky hiéu w)
+ Tbc d goc la dai lugng dic trung cho sy quay nhanh hay cham ctia ban
kinh OM .
+ Biéu thuc: sz—a
At
+ Don vj toc dd goc: Aa do bang rad, At do bing s = o do bang rad/s
b. Chu ki (ki hiéu T)
+ La khoang thoi gian chat diém di hét mot vong trén duong tron qui dao
+ Biéu thuc : (ozA—OL:E:T:E
At T ®
+ Don vi: gidy (s)
c. Tan s6 (ky hiéu f)
+ Tan sb f cua chuyén dong tron déu 1a sb vong chit diém di dugc trong mot
gidy.
+ Cong thirc cua tan s6 1a: f =%

+ Tan sb c6 don vi 1a: hec (Hz)




d. Cac cong thirc lién hé

. n 2 2
+ Cong thuc lién hé gitra toc do goc o va chu ki quay T: o= ?n =2nf

+ Cong thirc lién hé giira téc d6 goc va tde d6 dai: v =wR

A _ A
Ching minh: v = Xi&w =??.R =oR

Chi y: d6 dai cung tron = (ban kinh) x (géc & tim chin cung)

3. Gia toc trong chuyén dong tron déu

+

+
+

Phuong: theo phuong ban kinh (vuéng goc voi v )
Chiéu: hudng vao tim nén goi 1a gia tc hudng tim (ky hiéu an )
Do 16n cua gia tdc hudng tim: -

2
\%

v=mR 2
Ay :E = ap = R
Y nghia ciia gia téc hwéng tim:
Gia toc hwéng tam ddc trung cho

sy bien doi vé huong cua van
toc.

VL. Tinh twong dbi ciia chuyén dong
1. Céc khai niém
a. Hé quy chiéu (HQC) chuyén dong va HQC dirng yén

+
J’_

HQC dung yén: 1a HQC gén véi vét dang yén.
HQC chuyén dong: 1a HQC gan v&i vét chuyén dong.

b. Vén téc tuyét ddi, van toc twong ddi, van tdc kéo theo

J’_
+
+

Van tbc tuyét di: 1a van tde cua vat so voi HQC dung yén.
Van toc tuong dbi: 1a van tdc cua vat so voi HQC chuyén dong.

Van t6c kéo theo: 1a van téc ctia HQC chuyén dong so véi HQC dimg yén.

2. Cong thirc cdng van tde

+

Quy wée: Vit chuyén dong: (1); HQC chuyén dong: (2);
HQC dang yén: (3)

+ Cong thirc cong vdn toc: viz =Viz +Vx

Trong do: vis 12 van tde cua vat (1) dbi véi hé quy chiéu dung yén (3) goi
1a van toc tuyét doi; vi2 12 vén tdc cua vat (1) d6i v6i hé quy chiéu chuyén

dong (2) goi 1a van toc tuong ddi; vas 12 véan téc ctia hé quy chiéu chuyén

dong (2) so v6i hé quy chiéu dimg yén (3) goi 13 vén tdc kéo theo.

10



Cac trwong hop ddc biét

Cac vecto van toc cuing phuong, cing chiéu: v, =v,, +V,, (xem hinh a)
Cac vecto van tdc ciing phuong, ngugc chiéu: v , =v,, — Vv,

Véi (v,, >V,;) (xem hinh b)

Cac vecto van toc vudng goc voi nhau: v, = v, +v2, (xem hinh c)
Céc vecto tao nhau mot goc a: V2, = v?, + Vv, +2v,, v, cosa

Vi (;/12 $Va3 ) = o, (xem hinh d)

Vi2 V23 Vi2
> > — >
<
Viz T~
o » V23
Hinha 7% Hinh b
Vi2 -
Vi3

< |
N
by

\ 4

Hinh ¢ Hinh d Va3

11



B. PHAN DANG VA PHUONG PHAP GIAI
Dang 1. VAN TOC VA TOC PQ TRONG CHUYEN PONG THANG
Vin dé 1. P doi va quing dwong
+ Do doi: Ax=x, —x,
+ Quang dudng trong chuyén dong thang déu: s = vt
Trong do:
x; va x; lan lwot la toa do luc dau va lic sau
s la quéng dwong di dwoc, v la téc dg (do 16m van toc), t la thoi gian.

Vi du 1: Mot con kién chuyén dong tir diém A dén B rdi lai quay lai diém C (C 1a
diém chinh giita AB). Biét AB bang 100 cm. Hiy xac dinh d6 doi va quing duong
ctia con kién khi:

a) noditrA dénB

b) né ditir A dén B rdi vé C

Huwéng din

+ Chon truc Ox tring v&i AB, gbc O tring véi A, chidu duong hudng tir A dén B.
+ Theo dé ra ta co: xa = 0, xc =50 cm, xg = 100 cm.
a) Do doi cia con kién khi di tir A dén B 1a: Axap = xs — xa = 100 cm
+ Quing dudng khi con kién di tir A dén B: s,, = AB=100cm

O 40 doi = quang duong

Hinh a .
A B

b) D6 doi cua con kién khi di tir A dén B 16i vé C 1a: Axasc = Xc — Xa = 50 cm
+ Quiéng dudng khi con kién di tir A dén B rdi vé C:
S sc = AB+BC =100+ 50 =150cm

n
>
Py

\ Ao

O quang duong di duoc

C B

\ Ao

Hinh b

Ve

A 4o doi
Vi du 2: Mot ngudi di tir A &én B vdi van toc vi = 12km/h. Néu ngudi d6 ting van
tdc thém 3km/h thi dén noi sém hon 1 gio.

a) Tim quing duong AB va thoi gian dy dinh di tir A dén B ?

b) Ban dau nguoi d6 di véi van toc vi = 12km/h duge quing dudng s; thi xe
bi hu phai stra chita mét 15 phut. Do d6 trong quing duong con lai ngudi
4y di voi van téc v, = 15km/h thi dén noi van sém hon du dinh 30 phut.
Tim quang duong s ?

12



Huéng dian
a) Goi t 1a thoi gian nguoi du dinh di quang duong AB véi van téc vi = 12km/h

+Tacé:ﬁ= AB +1= AB =60km
12 12+3
+ Thoi gian du dinh di la: t=%=%=5h

b) Thoi gian di quang duong s; voi van toc vi = 12km/h La: t, = 15—12

+ Quing dudng con lai nguoi d6 di véi van tde vo = 15km/h nén thoi gian di quing

60 —s,
15
+ Téng thoi gian di trén quing dudng AB luc nay la:
j _8 15 60-s, s, 17

duong con lai la: t, =

12 60 15 60 4

) ( 15
t =t +—+t,
60

+ Theo dé rata co: t—t' =O,5<:>5—(%+177]=0,5:>s1 =15km

Vi du 3: Mot nguoi dung & A

cach duong quéc 16 BC mot A
doan h = 100 m nhin thdy 1 \>AV2
xe 6td vira &én B cach minh d :
= 500 m dang chay tré .- : R
o Came Y T pe<h D : C
dudng voi van toc vi = 50 v H

km/h (hinh v&). Pling lic nhin
thy xe thi ngudi 4y chay theo huéng AC véi van toc va.

a) Biétv,= 2—(3)(km/h), tinh a.

NE

b) Goc a bang bao nhiéu thi v, ¢6 gia tri cuc ti€u. Tinh van tdc cuc tiéu do.

Huwéng din

BC = 50t
a) Goi t Ia thoi gian dé nguoi v xe dén C, tacd: ¢\ 20
3

BC AC

+ Ap dung dinh li ham sin cho tam gidc ABC ta c6: — -
sina.  sinf

2 . .
,50 -2 = sino =2,5v/3sinf
sina.  ~/3sinf

13



o, AH 100 1 . B [a=60°
+Laicod: sinf=——=——=—=sina=—=
AB 500 5 2 a=120°

A LY v 50sin
b) Thcduatacd: —=—2-=v, =— B
sino.  sinf3 sina

oy _502 1 _50100 1 10
? d sina 500 sino.  sina

+ Nhan thay v, min khi va chi khi sino. = 1 = a. = 90° = v, = 10 km/h

Vi du 4: Mot cau bé di 1én nui véi van tdc 1m/s. Khi con cach dinh nai 100m céu
bé tha mot con ché va no bét dau chay di chay lai giita dinh niii va cau bé. Con cho
chay 1én dinh nai v&i van téc 3m/s va chay lai phia cau bé voi van tbe Sm/s. Tinh
quang duong ma con cho da chay tu luc dugc tha ra téi khi cau bé 1€n t6i dinh nai.
Huwéng din

Cich 1:

Goi van tdc cla cau bé 1a v, van toc caa con cho khi chay Ién la v; va khi chay

xudng 1 v,. Goi t 1a thoi gian tir khi tha dén khi gap lai nhau 1an dau.

+ Thoi gian con ché chay 1én dinh nai 1an dau: t; = — = @( )

Vi

+ Thoi gian con cho chay tur dinh nti toi cau bé lan dau la: t,=t-— %( )

+ Quéang duong ma con cho da chay trong thoi gian t; nay la:

100
Sy _V2t2 =5 t—T

+ Quang duong ma cdu bé da di trong thoi giantla: s; =vt=t
+ Téng quing dudng ma ciu bé di 1én va quing dudong ma ché chay xudng
100 400

dung bang L nén ta co: L—sl+sz<:>100—t+5(t—7j =—()

+ Quiang dudng con ché chay ca 1én ndi va xubng niii trong thoi gian t 1a:

So=Lots, =100+ 20 _100) 1490
9 3 9
< . Als A 4 o . 400
+ Quang duong cdu bé da di trong thoi gian t la: s; = ry
+ Tur do ta dugc: —==3,5
S1
+ Vay mdi quan hé giira quing duong ché chay va cau bé di la: ~-=3,5

Sb

14



+ Khi cau bé 1én dén dinh nii thi s, = L =100 m = s¢ = 350 m
+ Vay khi ciu bé 1én dén dinh thi cho chay duoc quing dudng 13 350 m

Cich 2:
+ Gia sir vi tri tha 1a A, dinh nui 1a B, C 13 vi cho va ngudi gap nhau lan dau.

to

v

t

+ Thoi gian ché chay tir chd tha 1én dén dinh nii la: t, = AB = % (s)

Vi
+ Bay gid xem nhu bai toan ché chay tir dinh B xubng gap nguoi rdi lai quay 1én
dinh B. D2 thiy ring cac quing duong 1én, xudng timg cip mot bang nhau.
t, 3. .
+ Taco: sgc =Scg < St =3t, :>t—1=g= hang s6
2
+ Goi tong thoi cho chay 1én (khong ké lan dau tir A) 1a t, va tong thoi gian

‘ t
cho chay xuong 1a t, . Ta ludn co: t—X:§:> t, =0,6t, (1)
¢

+ Thoi gian cta cau bé khi 1én dinh B la: t= AB =100(s)
v

+ Tong thoi gian ché 1én xubng va thoi gian 1an dau tir A 1én dinh B dting bang
thoi gian cdu bé di 1én dén dinh B nén: (t, +t, )+1t, =100 )

+ Giai hé phuong trinh (1) va (2) taco: t, = 12Ts(s) va t, =25(s)

+ Vay quang duong cho chay trong toan bd qua trinh la:
Sch =100+3t, +5t, =350m

Vi du 5: Mot ngudi xudt phat tir A téi bo séng dé

[ ]
lay nudc rdi tir d6 mang nudc dén B. A cach bd A BE
song mdt khoang AM = 60m; B cach bo song mot ¢ i
khoang BN = 300m. Khuc song MN dai 480m va |
coi 1a thang. Tr A va B t6i bat ki diém nio ciabdy M N

song MN déu c6 thé di theo cac duong thang (hinh

v&). Hoi mudn quing dudng can di 12 ngin nhét thi ngudi do phai di theo con
duong nhu thé nao va tinh chiéu dai quing duong dy? Néu ngudi 4y chay voi van
tdc v = 6m/s thi thoi gian phai chay hét bao nhiéu?
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Huéng dian
+ Gia str A di theo duong AIB. Goi B 1a diém dbi xtng cua B qua bi song.
+Ta ¢6: AIB= Al +IB = Al + IB' = AIB/
+ Pé AIB ngén nhét thi 3 diém A, I, B thang hang. Luc d6 I=1.
+ Dua vao hinh vé ta cé:

71 B
AP =MN =480m :
B’P =B/N + NP = 360m |

AB' =VAP? +B'P* =600(m) . ' p
+ Thoi gian ngédn nhét 1a: i i
AB/ S \‘ :

t= :@2100(5) M TN I :N
\' 6 \\\\ \\\ :

\\:‘l B/

Vin dé 2. Véan téc trung binh. Tdc d9 trung binh trong chuyén dong thang
. Vin téc trung binh:

AL LA . - MN g >
+ Vecto van toc trung binh: v, = AN 0 M N X
U X AX _ X, - X,
+ Gid tri dai sO cua van toc trung binh: v, = A = T
t 274

* Khi Ax>0= v, >0= Vecto vy cung chiu véi chiéu duong cua
truc Ox .
* Khi Ax <0= v, <0= Vecto vpngugc chiéu véi chicu duong

cuda truc Ox .
> Toc dd trung binh:

- A e %
+ Cong thuc: v= X: la gia tri s6 hoc (luén duong)

+ Trong chuyén dong thing theo mot chiéu, chiéu dwong 1a chidu chuyén
dong thi tdc do trung binh bang van tdc trung binh (vi Ax =s)

+ Néu vat chuyén dong cing trén mét quy dao co nhiéu giai doan chuyén

S, +8, +...+8,

dong véi cac van tde khac nhau thi: v =
t +t, o tt,

» Chuy:
+ Tbdc dd trung binh khac trung binh cong cta vén tbc.
+ Néut =t,= t,=..=t, thi tdc do trung binh bang trung binh cong ctia van
toc.




+ Khi xe nghi thi s =0, v = 0 nhung t # 0 nén trong cong thuc
S, +8, +...+S,

van c6 sy tham gia cuia thoi gian t.
t +t, ot t,

V=

Vi du 6: Mot nguoi boi doc theo chiéu dai 50 m caa mot bé boi hét 40 s, rdi quay
vé chd xuit phat trong 42 s. Hiy x4c dinh van tdc trung binh va tdc do trung binh
cua nguoi do khi:
a) Trong lan boi d4u tién doc theo chiéu dai bé boi.
b) Trong lan boi vé.
¢) Trong subt quing duong di va vé.
Huéng dian

. - Ax A
a) Vi boi theo mot chiéu nén: v=v _Ax _AS_ 50 1,25m/s
At At 40
. — Ax A
b) Vi boi theo mét chieunénv=v, =—X=—S=&z L19m/s
At At 42
Y14 A X o~ A A g , AX 0
¢) Vi lai vé cho cii nén d6 doi Ax =0, do do: v, =—= =0m/s
At 42+40
+ Quang dudng va thoi gian ca boi di 1an boi vé 1an lugt 1a:
As =2.50cm; At =42+ 40 =82s
. 5 = A 1
+ Toc d6 trung binh trong ca lan boi di va vé: v= = 00 ~1,22m/s
At 42+40

Vi du 7: Mot chét diém chuyén dong di qua 6 diém lién tiép theo thr ty A, B, C,
D, E, F. Biét quing duong va thoi gian giira hai diém lién tiép nhau dugc cho nhu
bang sau:

Tén quang duong AB | BC CD | DE EF
Chiéu dai quang duong s (m) 0,05 (0,15 [0,25 [0,3 0,3
Thoi gian chuyén dong t (s) 3,0 3,0 3,0 3,0 3,0

Hay tinh tdc do trung binh cta chit diém khi né chuyén dong trén:
a) Doan duong tir A dén C
b) Doan dudng tir A dén D
¢) Doan dudng tir A dén E
d) Doan dudng tir A dén F

e) Cho nhan xét vé tdc do trung binh cua chat diém trén cac quing duong
Huwéng din
a) Toc do trung binh cia chat diém trén doan AC:
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_AC_AB+BC _0,05+0,15 1
tie tag t+ipe 3+3 30

(m/s)

VAC

b) Tc d6 trung binh cua chat diém trén doan AD:

_AD _AB+BC+CD _0,05+0,15+0,25 1
tap  tap +ipe Hicp 3+3+3 20

(m/s)

VAD

¢) Téc dd trung binh cta chét diém trén doan AE:

_AE _AB+BC+CD+DE _0,05+0,15+0,25+0,3 1
LS R A i 3+3+3+3 16

(m/s)

VAE

d) Téc d6 trung binh cua chit diém trén doan AF:

_AF _ AB+BC+CD + DE +EF

A%

A tAF tAB-i_tBC-i_tCD-i-tDE+tEF

. _0,05+o,15+o,25+0,3+o,3_L(m/s)
AF 3+3+3+3+3 100

e) Toc do trung binh cia chét diém trén cac doan dudng khac nhau 1a khac nhau

> Chii y:

v’ Vi toc d4 trung binh cia chat diém trén cdc doan dwong khdc nhau cé thé
khdc nhau nén khéng dimg cong thire téc @ trung binh dé xdc dinh vi tri
vao thoi diém nao do.

v’ Ddc biét néu toc dg trung binh trén moi quing dwong bat ki déu nhw nhau
thi khi d6 c6 thé dimg cong thire toc do trung binh dé xdc dinh vi tri vao
thoi diém ndo do. Vi lic nay chat diém chuyén dong thang déu.

Vi du 8: Mot nguoi di xe dap da di s; =4 km voi vin tdc v, = 16km/h, sau d6 nguoi
ay dimg lai dé stra xe trong t, = 15 phut rdi di tiép s; = 8 km véi véan toc vs = 8 km/h.
Tinh tc d6 trung binh ctia ngudi 4y trén tit ca quing duong da di.

Huéng din

. 4
+ Thoi gian nguoi d6 di trong doan duong 4km dau: t, = S 6 =0,25h

Vi

+ Khi stra xe nguoi do khong di nén sz = 0 nhung thoi gian stra xe la:

t, =15ph =0,25h
8

+ Thoi gian nguoi do di trong doan duong 8km sau: t, = S 3 =1h

\Z)

+ Vay tdc do trung binh trén toan bd quing dudng la:

S;+s,+s;  4+0+8

= =8km/h
t,+t,+t; 0,25+0,25+1

V=
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Vi du 9: Mot xe may di nira doan dudng dau tién véi vén tde v, = 60 km/h va nira
doan duong sau voi van tdc va = 40 km/h. Tinh tdc d6 trung binh trén ca doan
duong.

Huwéng din
+ Goi toan bo quing dudng 1a 2s. Nira quing dudng dau 14 s, va nira quing dudng
sau la s,. Theo dérata co: s, =s, =s

N C oA, \ A a s \ \ S S
+ Thoi gian di trén nira duong dau va ntra duong sau la: t;=—va t, =—
Vi V2
+ Tdc d6 trung binh trén toan b quing duong:
Si+s, 28 2viv,  2.60.40
i+t S S vi+v, 60+40
Vi v

=48(km/ h)

V=

Vi du 10: Mot 6 t6 chuyén dong tir A dén B, trong nira phan diu doan duong AB
xe di voi van toc 120 km/h. Trong nira doan duong con lai 6 t6 di nira thoi gian
dau véi van tde 80 km/h va nira thoi gian sau 40 km/h.

Huwéng din

+ Goi tong quing duong 14 2s.

. A ~ X S
+ Thoi gian di trén ntra quang dau: t; =—
Vi

+ Goi thoi gian di ntra duong con lai 1a 2t.

+ Quing dudng di dugc trong nira thoi gian dau: Sy =Vyt

+ Quing dudng di dugc nira thoi gian cudi: S5 =Vt

+Taco: sy+s3=(vy+v3)tes=(vy+v3)t=>t=—r
V2+V3

§ - +8, +
+ TOc d6 trung binh trén toan quang: v= S175, 83
v=_ _ S = 5= 80(km/h)
t+2t 8 by s L2

Vi Vo+Vy V] Vy+ Vg

Vi du 11: Mot 6 t6 chuyén dong trén dudng thing AB. Trong nira thoi gian du xe
di v6i van tdc vi = 40 km/h, trong nira thoi gian cudi xe di v6i van tde v, = 60
km/h. Tinh téc d6 trung binh trén ca quing duong.

Huéng din

+ Goi thoi gian xe chay trén toan by quang duong la 2t
+ Quang duong 6 to di dugc trong nira thoi gian dau (t = t) la: s, = v,t, = v,t
+ Quang duong 6 t6 di dugc trong ntra thoi gian sau (f =t) la: s, = v,t, = v,t
J’_

Téc d6 trung binh trén toan bd quing duong:
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km/h
t) +t, 2t (km/h)

V=

Vi du 12: Mot 6 t6 chuyén dong tir A dén B, trong nira thoi gian dau xe di v6i vén
téc 120 km/h. Trong nira thoi gian con lai 6 to di nira doan dudng dau véi van
toc 80 km/h va nira doan dudng sau 40 km/h. Tinh téc do trung binh trén toan
b quang duong AB.

Huwéng din

+ Goi tong thoi gian 12 2t = t; =ty; =t

+ Quing duong di trén nira thoi gian dau: s, = v,t, = vt

+ Goi quang dudng di trong nura thoi gian con lai la 2s = s, =s3=s

. . , N . N s S
+ Thoi gian di trong ntra quang duong dau: t, = 22 _ 2

Vo V2
o . , N . S3 s
+ Thoi gian di trong ntra quang dudng sau: t; = —=—
V3 V3
. S S 1 1
+Taco: ty +t3=—+—t=s| —+—
Vo V3 Vo V3
t VoV
=s= 1 1 :t[ 273 ]=52=s3
B Vo +V3
Vo V3
. — S;+Sy,+S
+ Téc d6 trung binh trén toan quing: v=——2—23
t+t, +t5
v,V VyV
V1t+2t( 273 ] V1+2( 273 j
- Vy+V vy, + v % VoV 260
v 2tVs) 27V3) Vi, Va¥s 200 )
2t 2 2 vy+vy 3
VAn dé 3. Chuyén dong theo quy luit
Phuong phap:

+ Xac dinh quy luat ctia chuyén dong
+ Tinh tong quing dudong chuyén dong. Tong nay thuong 13 tong ctia mot diy so.
+ Giai phuong trinh nhan duoc voi sb 1an thay d6i van toc 1a s6 nguyén.

Vi du 13: Mot vién bi dugc tha lan tir dinh déc xubng chan dbc. Bi di xudng nhanh
dan va quing dudng ma bi di duoc trong gidy thir i 1a s, =4k-2 (k=1;2; ...
n), véi s tinh bang mét (m) va k tinh bang gidy (s).

a) Tinh quang duong ma bi di duoc trong giay thu 2; sau 2 giay.

b) Ching minh rang quing duong tong cong ma bi di dugc sau n gidy (k va n 1a
cac sb tu nhién) 1a Ly = 2n* (mét).
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¢) V& dd thi su phu thudc cua quing dudng di dugc vao thoi gian chuyén dong.
Huwéng din

a) Quang duong ma bi di duoc trong gidy thir nhat khi k = 1: Ske; =4.1-2=2 (m)
+ Quang duong ma bi di duoc trong gidy tht 2 khik=2: s, _, =42-2=6 (m)
+ Quang duong ma bi di dugc sau 2 gidy la: As=s,_, +s,_; =2+6=8(m)

b) Vi quang duong di dugc trong gidy thir k 1a s, =4k —2nén ta co:
Sk=1)~= 2
Sk=2)=6 =2+4
Sk=3=10=2+8 =2+42
Sk=4=14=2+12 =2+43

Sk-m=4n—-2  =2+4mn-1)
+ Quang dudng sau n (s):

Liy) =Sy +5@2) +-+ 5 =2n+4[1+2+...+(n—1)]
n—1)n
(0=n o,

Nén: L, =2n+2(n—1n=2n"(mét)

Chuy (¥):

S=1+2+3+..+(n-2)+(n-1)+n
©28=2+4+6+..+2(n-2)+2(n-1)+2n AL
< 28=2n+1)+2(n+1)+..+2(n+1)

(n+1)n

2
¢) Vi L=2n% < y=2x* (x>0). 0

D thi 1 nhanh parabol L, = 2n?
bén phai truc L, (hinh vé bén)

Vi: 142+43+..+(n-1)=

<:>2$=2(n+1)%=(n+1)n:>8=

v=

Vi du 14: Trén mot dudng thé“ing AB dai 81 km, xe 0-t6 di tir A dén B, clr sau 15
phat chuyén dong thang déu, 6-to lai dimg nghi 5 phat. Trong khoang thoi gian 15
phat dau, van tdc ctia xe thir nhét 1a v, = 10 km/h va trong cac khoang thoi gian ké
tiép, van toc cua xe 1an lugt 1a 2vy, 3vy, 4v...X4c dinh van tdc trung binh cua xe
0t0 trén toan by quang duong AB.

Huwéng din

x. 2 ) 1
+ Thoi gian moi lan xe chuyén dong la: t, =15ph = Z(h)
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+ Thoi gian mdi 1an xe nghi: At, = 5ph = %(h)

+ Trong khoang thoi gian dau xe di duge quing dudng s, =vt, = % (km)

+ Céc quing dudng xe di duogc trong cac khoang thoi gian ké tiép sau do 1a:

2v, 3v, 4v, nv,
g =V VL Lo )
b

— S8, =——;S, = .38, R
o477 47t 4 4

(km)

+ Goi S 1a tong quing dudng ma xe di duoc trong n lan:

oty ety (1 20, )220
4 4 2
Véivi= 10 km/s :>S=Qn(n—+l)=1’25n(n+l) km (n nguyén)

+Khi S =81 km, ta c6: S=1,25n(n+1)=81=n=7,56

+Vinlasdnguyénnénsuyran=7 = AS = 1,25.7(7 +1) =70km

+ Nhu vy sau 7 1an dung va di, xe da di duoc quing duong 70 km = con di tiép

11 km nita v6i van toc v, =8v, =80km/h.

+ Thoi gian chuyén dong trén quing duong 11 km cubi 1a: ty = %h

11

+ Vay tong thoi gian ma xe chuyén dong trén doan duong AB la:

593
t=7(t, +At,)+tq :Io(h)

+ Van tdc trung binh ciia xe thtr nhat trén quing duong AB 1a:

S 19440

V., =
®t 593

~32,78(km/h)

VAn dé 4. Chuyén dong trén dwong kin

+

+

+

Quang duong di dugc trong thoi gian t: s = vt
Goi L 14 chiéu dai duong kin = s6 vong di 1a: n =Sf

Sau thoi gian At, chat diém 1 di dugc n vong, chat diém 2 di dugc m vong
thi: At = n.T; = m.T, (T, va T, 1a thoi gian di hét 1 vong ciia mdi chit
diém)

Vi du 15: Liic 6 gio c6 hai xe cung chiéu xuét phat tir A. Xe 1 chay lién tuc nhiéu
vong theo hanh trinh ABCDA véi vén toc khong ddi vi = 28 km/h va xe 2 theo
hanh trinh ACDA véi van tdc khong ddi v» = 8 m/s. Biét do dai quing duong AD,
AB lan luot 1a 3 km va 4 km (khi gip nhau cac xe c6 thé vuot qua nhau) nhu hinh

1.
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1) Ching gip nhau lan ddu tién tai A lac may gio va khi d6 mdi xe da chay
dugc miy vong.
2) Cuing véi diéu kién trén, néu xe 1 xuat phat

tir A theo hanh trinh ABCDA va xe 2 xuét 5
phat tir D theo hanh trinh DACD.
a) Xac dinh thoi diém luc xe 2 chay
nhiéu hon xe 1 ding hai vong cua
chung. D C

b) Tim khoang cach ngan nhat giita 2 Hinh 1
xe trong 5 phut dau tién.

Huwéng din
+Pdi v = 8 m/s = 28,8 km/h
+ Chiéu dai quang dudong AC 1a: AC =+ AB? + BC? =5km
ABCDA 2(4+3)

1) Thoi gian di hét mot vong ciia xe 1 1a: T, = =0,5(h)

v, 28
+ Thoi gian di hét mot vong ciaxe 2 1a: T, = ACDA _5+4+3 i( )
v, 288 12

+ Goi t 1a thoi gian ké tir khi xuét phat dén khi hai xe gip nhau; n; va n 1an luot 1a
s6 vong di dugc ciia mbi xe.

T n, =5n
FTace: t=nT =nT,=-L 3 50 _Jm=N__ o0
n, T, 6 6n n, =6n

(v6i n 14 s6 nguyén duong)
+ T (1) nhan thay rang tmi, khi va chikhin=min =>n=1= tp,=5T;=2,5h
+ Vay sau 2,5 h ké tir khi hai xe cung xut phat tai A thi chung gip lai nhau 1an du
tién tai A = thoi diém chung gip nhau 12 lac 8 gio 30 phit.
, _ - n, =5 (vong)
+ S0 vong di dugc ciia moi xe lac do la:
n, =6 (vong)

2.a) Goi t 1a thoi gian dé xe 2 di hon xe 1 diing 2 vong

t
1’112?
+ Sb vong di duoc cua xe 1, xe 2 twong tng la: ;
n,=—
2 T2
A . t t 2
+Theodéra, tacd: n,—n =2 —-—=2=>t=——"——=5(h)
Lo 1
L, T

+ Vay thoi diém lc xe 2 chay nhiéu hon xe 1 dung 2 vong 1a lac 11 gio
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2.b) Quing dudng ma mdi xe di dwoc trong 5 phit dau tién 1an luot 1a:
S, =vt= 28.i = ka < AB =4km
60 3

S, =v,t =28,8.%=2,4km< DA =3km

+ Suy ra trong thoi gian trén xe 1 dang chay trén AB va xe 2 dang chay trén DA.
+ Gia sir ¢ thoi diém txe 1 N vaxe 2 6 M.
+ Khoang cach gitra hai xe la:

L=vMA®+ \/ *+ AN )
AD =3km
+ Thay { DM =v,t=28,8t vio (2) ta co: L =1/(3-28,8t)" +(28t)’
AN = v,t = 28t

+Dit y=(3-28,8t)" +(28t)" = y=1613,44t> ~172,8t +9
+ Nhan théy y la ham s6 bac 2 (y=at’ +bt+c) véi bién t, c6 h¢ s6 a > 0 = ham

s6 dat cuc tiéu tai t=— b__1728 _ 135 (h)~0,05355(h)

2a 2.1613,44 2521
% Luwu y: C6 thé tim gié tri cuc tiéu ciia y bang cach khac nhur sau:

2 2
+ Ta co: y=( 1613,44.t—&J +9_(21&J

24/1613,44 A/1613,44

2
, , , 172
+ Nhén thdy L nhé nhét khi y nho nhét < (\/1613,441 W 176 1’38 7 4] min

2.4/1613,44 2.1613, 44 2521

2
= (1/1613,441—&J —0= =128 135 (h)~0,05355(h)

Vi du 16: An va Binh khoi hanh cung
Iuc trén mot dudng chay khép kin L nhu )
hinh. An khoi hanh tir A, Binh khéi hanh C
tr B, chay nguoc chiéu nhau va gdp nhau
lan dau & C. Ngay sau khi gip nhau,
Binh quay nguoc lai chay cung chiéu véi
An. Khi An qua B thi Binh qua A, Binh
tiép tuc chay thém 120 m nita thi gip An lan thir hai tai D. Biét chiéu dai quing
duong B1A gip 6 1an chiéu dai quing dudng A2C (xem hinh). Coi vén tdc ctia mdi
ban khong d6i. Tim chiéu dai quang dudng chay L.

Huéng dan

D B
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+ Goi t; 1a thoi gian An di tir A d&én C, ta c6: A2C=x = V.t )
+ Ciing trong thoi gian t; Binh di ngugc chiéu tir B dén C: BC = Vit 2)

B

T (1) va (2) ta co: 2C = Ve 3)
X v,

+ Goi t, 1a thoi gian An di tir C dén B, ta c6: BC = V.t “4)

+ Ciing trong thoi gian t; Binh di tir C dén A nén: BC + 6x = Vit, )

T Tir (4) va (5) ta co: Dot OX Ve (6)

BC \'N

T (3)va (6) tace: Do =BEEOX e 3 Ve g %
X BC AN

+ Goi t; 1a thoi gian An di tir B dén D, ta c6: BD = v, t, (8)

+ Ciing trong thoi gian t; Binh di tir A dén D nén: 120 = Vi, )

+ Tir (8) va (9) ta ¢b: @=V—B=3:>BD=4o(m) (10)

BD v,

+Laico: 120=BD +4x = x=20m
+ Chiéu dai duong kin 1a: L= A2C + CB + BIA =x + 3x + 6x = 10x =200 m

BAI TAP VAN DUNG
Bai 1: Mot nguoi di xe dap va mot nguoi di bo ciing xuét phat luc 7h tai ddu A
trén mot con dudng thing AB dai 15km. Khi di dén diu B nguoi di xe dap quay
nguoc lai va gap nguoi di bo 14n dau tién tai C cach A mdt doan 9km lac 8h30ph.
a) Tinh d6 doi va quing dudng di duge cia mdi ngudi trong khoang thoi gian
noéi trén.
b) Biéu dién vecto do doi cua 2 ngudi trong khoang thoi gian néi trén. Ti xich
lcm = 1km
Bai2: Mot nguoi di xe dap tir nha dén truong. Khi di duoc 6 phut thi chot nhé
minh quén mang hop bat mau. Roi quay trd vé nha 1y sau d6 di dén truong. Do
véy thoi gian chuyén dong cta ngudi d6 bang 1,5 1an thoi gian dén truong néu nhu
khong quén hop bt mau. Biét thoi gian 1én xe va xudng xe khong dang ké va van
toc 1a nhu nhau khong ddi va bang 14km/h. Tinh quang duong tir nha dén truong
va thoi gian néu khong quén hop but chi mau.
Bai3: Mot 6 to du dinh chuyén dong véi van toc vi = 60km/h dé dén bén diing
gid. Vi sy ¢b nén sau 6 phut xe méi khai hanh duge. Dé dén bén dung gid, nguoi
lai xe phai ting toc do cua 6 to nhung khong vuot qua va = 90km/h. Hoi 6 t6 c6 dén
bén dung gid hay khong ? Biét khoang cach tir chd xudt phat dén bén 1a 15km.
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Bai4: Mot nguoi dimg & A cach dudng quéc 16 BC mot doan h =200 m nhin
thdy 1 xe 6 t0 vira dén B cach minh d = 600 m dang chay trén duong véi van toc v
= 60 km/h (hinh v&). Pung liic nhin thdy xe 6 t6 thi nguoi iy ding xe méay chay
theo hudng AC véi van tdc va.

a) Biétv,= 40(km/h), tinh o.

b) Goc a bang bao nhiéu thi v, ¢6 gia tri cuc ti€u. Tinh van tdc cuc tiéu do.

A
,,’\&b‘vz
-~ 1 ~
g ~
_- ~
- ! \\
-~ 1 N
- B 1 N
- ! \\
By 2 = C
Vi

Bai 5: Minh va Nam ding & hai diém M, N cach nhau 750 m trén mot béi song.
Khoang cach tir M dén séng 150 m, tir N dén song 600 m. Tinh thoi gian it nhat dé
Minh chay ra séng muc mét thing nuéc mang dén chd Nam. Cho biét doan song
thang, van toc chay ctia Minh khong d6i v = 2 m/s; bé qua thoi gian miic nude.

Bai 6: Mot nguoi ding tai A cach con duong BC

mot khoing AB = 50 m, & trén dudng c6 mot b 6 — =< 2
dang tién lai véi van téc v = 10 m/s. Khi ngudi ay
thdy 6 t6 con cach minh 130 m thi bat dau ra dudng
dé don 6 t6 theo huéng vudng goc véi mat dudng. A

Hoi ngudi ay phai di voi van tde bao nhiéu dé c6 thé gip duoc 6t6?
Bai 7: Mot nguoi di xe dap tir diém A dén B rdi lai quay lai diém C (C 1a diém
chinh giira AB). Biét AB bang 1 km. Hay xac dinh d¢ roi ctia nguoi kién khi:
a) Nguoi do ditir A dén B
b) Ngudi do di tir A dén B 16i vé C
Bai 8: Mot nguoi di xe dap va mot ngudi di b cung xuét phat luc 7h tai dau A
trén mot con dudng thang AB dai 15km. Khi di dén diu B nguoi di xe dap quay
nguoc lai va gap nguoi di b 1an dau tién tai C cach A doan 9km lic 8h30ph.
a) Biéu dién vecto d6 doi cua 2 ngudi trong khoang thoi gian néi trén. Ti
xich lem = 1km
b) Tinh van tdc trung binh va toc d6 trung binh clia mdi nguoi trong khoang
thoi gian noi trén?
Bai 9: Mot con céa heo boi doc theo chidu dai 50 m cua bé boi hét 20 s, roi quay
lai chd xuét phat trong 25 s. Xéc dinh vén tdc trung binh va tdc do trung binh:
a) Trong lan boi dau tién theo chiéu dai bé boi.
b) Trong lan boi vé.
¢) Trong sudt quing dudng boi di va vé.
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Bai 10: Mot xe dap chuyén dong théng déu, di ntra doan duong dau tién véi tbe do

vi = 10km/h va ntta doan duong sau voi tdc d6 v, = 15 km/h. Tinh téc do trung

binh trén ca doan duong.

Bai 11: Mot 6 t6 chuyén dong tir A dén B, nira thoi gian dau di véi te do vi = 35

km/h va nira thoi gian sau di véi tde d6 v, = 55 km/h. Khi trd vé (tir B vé& A) 6 t6

lai di véi téc d6 vi = 35 km/h trén nira doan duong dau va nira duong con lai di véi

tde d6 v4 = 55 km/h. Xac dinh van toc trung binh va tde do trung binh ctia 0 t6 trén

toan bd quang duong ca di va vé.

Bai 12: Tinh tc d6 trung binh trén toan bd quing dudng trong cac trudng hop ciu

a vacau b sau:

a) Mot vat trong nira quing duong du chuyén dong voi van tdc vy, trong nira
quing dudng sau chuyén dong véi van tde va.

b) Mot vat trong nira thoi gian dau chuyén dong véi van tde vi, trong nura nia thoi
sau chuyén dong vdi van tde va.

¢) So sanh tdc d6 trung binh tinh dygc trong hai cdu a va b.

Bai 13: *Hai ban An va Binh bt dau chay thi trén mot quing duong s. Biét An

chay trén ntra quing dudng dau chay v6i van téc khong doi vi va trén nira quing

dudng sau chay véi van toc khong dbi va (v2# vi). Con Binh thi trong nira thoi gian

dau chay voi van toc v; va trong nira thoi gian sau chay voi van toc va. Ai vé dich

truoc? Tai sao ?

Bai 14: Mot nguoi di tor A dén B. Poan duong AB gém mot doan 1én dbc va mot

doan xuéng dbc. Poan 18n déc di v6i van tde 30km/h, doan xuéng dbc di véi van

toc 50km/h. Thoi gian doan 1én doc bang 3 thoi gian doan xuong doc.

a) So sanh do dai doan dudng 1én dbc v6i doan xudng dbe.

b) Tinh tdc do trung binh trén ca doan dudong AB?

Bai 15: Mot nguoi di bo tor A dén B v6i van téc 6 km/h, lac vé do d3 mét nén
ngudi d6 chi con di dugc 4km/h. Tinh toc do trung binh ctia ngudi d6 trén ca quing
duong di va vé?

Bai 16: *Hai ngudi ban ddu & cac vi tri A va B trén hai con dudng thing song song
nhau va cach nhau doan / = 540m, AB vudng goc

voi hai con duong. Gilra hai con dudng 1a mét A C

canh ddng. Nguoi I chuyén dong trén dudng tir A
v6i van toe vi = 4 m/s. Nguoi II khoi hanh tir B
cung lac v6i ngudi I va mubn chuyén dong dén
gdp ngudi nay. Van tde chuyén dong cia nguoi I
khi di trén canh dong 1 v» = 5 m/s va khi di trén

duong 1a v, =13m/s.

a) Nguoi II di trén canh dong tir B dén C va
gap nguoi I tai C nhu hinh a. Tim thoi




gian chuyén dong cuia hai nguoi khi dén C va khoang cach AC.

b) Nguoi II di trén duong tir B dén M rdi di trén canh dong tir M dén D va
gap ngudi I tai D nhu hinh b, sao cho thoi gian chuyén dong cua hai ngudi
lac gip nhau 13 ngén nhét. Tim thoi gian chuyén dong nay va cac khoang
cach BM, AD.

Bai 17: *Mot 6t0 xuét phat tir
diém A trén canh dong dé dén
diém B trén san van dong.
Canh dong va san van dong
duoc ngin cach nhau boi con
duong thang D, khoang cach tir D
A dén duong D 1a a = 400m,
khoang cach tir B dén duong D

la b = 300m, khoang cach AB

= 2,8km. Biét tdc do cia 610 B
trén canh dong 1a v = 3km/h,

A

Sv AV e e e oz R
trén duong D 1a 3 trén san van dong la 3 Hoi 6t6 phai di dén diém M trén

duong cach A’ mot khoang x va roi duong tai N cach B/ mot khoang y bang bao
nhiéu dé thoi gian chuyén dong 1a nhé nhat? Xac dinh khoang thoi gian nhé nhat
do?

Bai 18: Hai vat chuyén dong thing

déu trén hai duong thing tao véi

nhau mot goc o = 30° véi tée do c V2

\ \ . A ,
v, =—= va dang hudng vé phia

N i}

. LR . N , A\
giao diém B. Tai thoi diém khoang -A Il o X1
cach gitra hai vat nho nhét thi vt 1 B\
cach giao diém mot doan

X2
d =303 m. Héi vat 2 cach giao
diém mét doan bao nhiéu.

Bai 19: *Mot ngudi dimg quan sat chuyén dong cua dam may den tir mot khoang
cach an toan. Tir luc ngudi d6 nhin thiy tia chép dau tién phat ra tir dam may, phai
sau thoi gian t; = 20s méi nghe thiy tiéng sim tuong tng cta nd. Tia chép thir hai
xut hién sau tia chép thtr nhit khoang thoi gian T; = 3 phut va sau khoang thoi
gian t, = 5s ké tir luc nhin thiy tia chép tht hai, méi nghe thiy tiéng sim cua no.
Tia chép tht 3 xudt hién sau tia chép tht hai khoang thoi gian T, = 4 phit va sau
khoang thoi gian t; = 30s ké tir lic nhin thay tia ch6p thir ba, méi nghe thay tiéng
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sdm cua nd. Cho rang dam may den chuyén dong khong dbi chidu trén mot duong
thang nam ngang voi van toc khong doi. Biét van tdc am thanh trong khong khi 1a
u = 330m/s, van toc anh sang ¢ = 3.10°m/s. Tinh khoang cach ngin nhét tir d4m
may den dén ngudi quan sat va tinh van toc ciia ddm may den.

Bai 20: *Trong mot budi tap luyén trudc

Seagame 28, hai cau thu Coéng Phuong va A §.... 2 Om.

Vian Toan ding tai vi tri C va V truéc mot C

buc tuong thiang ding nhu hinh vé& (Hinh 1).

Cong Phuong ding céach tuong 20 m, Van

Toan ding céch tuong 10 m. Cong Phuong

da qua bong lan trén san vé phia birc tuong. g IOm.
Sau khi phan xa, bong s& chuyén dong dén \4
chd Vin Toan dang dimg. Coi sy phan xa ciia Hinh 1

qua bong khi va cham vao buc tuong gidng
nhu hién twong phan xa cla tia sang trén guong phing. Cho AB = 30 m, vén tbc
ctia bong khong doi va bang 6 m/s. Em hiy xac dinh:

a) Goc tao boi phuong chuyén dong cua qua bong va birc tudng.

b) Thoi gian bong lan tir Cong Phugng dén chan Vian Toan

HUONG DAN GIAI VA DAP AN
Bail:
a) Chon tryc Ox tring v6i AB, gdc O tring voi A, chiéu duong hudng tir A dén B.
+ Toa d6 diém A 1a x = 0, toa do diém C 1a xc = 9, toa do diém B 1a xg = 15.
+ D0 doi cia nguoi di b 1a: Ax; =s1=Xc—xa=9 km
+ D0 doi ctia nguoi di xe dap: Axz =xc —xa =9 km
+ Quang duong cua nguoi di xe dap da di duoc:
$2x=AB+BC=AB+(AB-AC)=15+(15-9)=21km

b) Biéu dién vecto do doi cua 2 nguoi trong khoang thoi gian néi trén. Ti xich 1em
= 1km

A

\ 4

O ¢ N

B
15 x(km)
6+6.2+t=156+t)=t=18min= At =18+6=24min
Bai2: HD: 24
s=vt=14.—=5,6km
60
Bai 3:
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+ Néu khong c6 su ¢b thi thoi gian du dinh di ctia 6 6 1a: t = — = % =0,25h
Vl

+ Gid str 0 t0 phai di voi van toc v dé dén dung gio.

1 Lz
+ Tacé: 0,25= —5+ 0,1= v=100km/h > v, nén xe khong thé dén ding gio.
v
Bai 4:
C 1N s s 2 s A . |BC=60t
a) Goi t 1a thoi gian d€ nguoi va xe dén C, ta co:
AC =40t
+ Ap dung dinh li ham sin cho tam giac ABC ta co: BC = AC
sina.  sinf
60 40 : 3.
& ——=——=sina==sinf
sina  sinf3 2
S AH 200 1 . 1 o =30°
+LaicHd: sinf=——=——=—=sina=—=
AB 600 3 a=150°
b) Tir cau a ta c6: —0 = Y2y, _80snB_go B 1
sina.  sinf3 sina d sina
200 1 20
= v, =60. =

600 sino.  sino
+ Nhan thiy v, min khi va chi khi sina. = 1 = a. = 90° = v, = 20 km/h
Bai 5:
+ Gia sir Minh di theo duong MIN. Goi N’ 1a diém dbi xtng ctia N qua bai song.
+ Ta ¢6: MIN = MI + IN = MI + IN' = MIN/
+ Pé MIN ngén nhét thi 3 diém M, I, N’ thing hang. Luc d6 I=1.
+ Dua vao hinh vé ta cé:

NP =NK — PK = NK — MH = 450m i N
MP =vVMN? — NP? = 600m |
NP = NK + KP = 750m : ' p
MN’ =+/MP? + N'P? =150v/41 (m) i \
+ Thoi gian ngan nhét 1a: H J \\\ I\ i K
_MN' 150741 N
v 2 L N
= t =75\/41s ~ 480s = 8phi. O
Bai 6: » N/

+ Goi vy 1a van tdc cuia ngudi phai chay dé gap 6 t6 tai B
+ Khoang cach CB: CB=+/CA? — AB* =+/130? —50% =120m
+ Khi nguoi gap 6 to tai B thi:
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AB CB 50 120 25
(=2B_CB 0 120 2 =15km/h
v v v, 10 6

1
Bai 7:

Chon géc toa do tai A, chiéu tir A dén B = x4 =0, xc = 0,5 km va xg = | km

a) Do doi khi di tir A dén B: Ax,, =X, —X, =X, —X, =1-0=1km

b) Do doi khi di tir A dén B r6i vé& C: AX . =X, —X, =X, —X, =0,5-0=0,5km
Bai 8:

a) Chon truc toa do cé géc tai A, chiéu tr A dén B = xa = 0, xc = 9km, xg = 15km

A B

1=5 x (km)

A 4

O o O

0

b) P6 doi va quing duong ciia ngudi di xe dap trong thoi gian tir 7h dén 8h30:
+ Do doi: Ax, =x.—x, =9-0=9km
+ Quang duong: As, =s,, +55, =15+9=24km
Van tbc trung binh va tc do trung binh cia ngudi di xe dap:
Ax 9

+ Van tbc trung binh: v,, = Ttl =5 6km/h

, — A
+ Téc do trung binh: v, :%: 56 _14km/n

b

Do doi va quing dudng ctia ngudi di bd trong thoi gian tir 7h dén 8h30:
+ D0 doi: Ax, =x. —Xx, =9-0=9m
+ Quang duong: As, =s,. =9m

Van tbc trung binh va tdc do trung binh ctia ngudi di bo:

, A
+ Van téc trung binh: v,, = % = % = 6km /h
As, _ 9

=6km/h
L5

Nhdén xét: Do ngueoi di bé di theo mot chiéu nén quang dong va do doi trong thoi

+ Tdc d6 trung binh: V_2 v

gian t = 1,5h la nhie nhau nén toc do trung binh va van téc trung binh nhw nhau.

Bai 9:
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Ax 50 AX 50
=2 -"=25(m/ =—=—=2(m/
2 *TAt 20 S(m/s) b) *TAt 25 (m/s)
QZE:E—Z,S(m/s) ;ZEZE—Z(ID/S)
At 20 At 25
AX 0
=—= =0 /
o Vb T AL T 20425 (m/s)
v=28 20430 s pa(m/s)
At 20425
Bai 10;

+ Goi tong quing dudng 1a 2S thi: S, =8, =S
+ Thoi gian xe di nira quing duong du va nira quing dudng sau 1an luot 1a:
_ S8 _ S, (=52 S

t =t =2="
Yy, 1007 v, 15
+ Tdc d6 trung binh trén toan b quing duong: thzﬁzm
At t +t,
28
:V[b=—=12(km/h)
5,5
10 15
Bai 11:

+ Vi sau toan bd qua trinh 6 t6 lai v& vi tri ban dau (vi tri A) nén d6 doi cua 6 to
bang 0 = van tdc trung binh cta 6 to trén toan bd quang duong ca di va vé bang 0.
+ Goi AB=2s = téng quang dudng ca di va vé1a s =15, + s, + 25 = 4s. Goi tong
thoi gian ca di va vé 1a ty =2t + t; + t4 (vOi t; =ty = t).

S S S S, +8 S
A — 1 _ 72 1 _ "1 2 _
+Taco: t, =t, & —=—"=>—= =
v, v, vV, VitVv, Vv +V,

2s S S

=t = Tto=—t, =
v, +V, Vv, v,

S, +8,+8;+s,
to4t, +t,+t,
- 4
—~v= i ~43,86(km / h)
5 2s S S

VitV Vyov,

+ Tdc d6 trung binh: v=

Bai 12:

a) Goi chiéu dai quang dudng 1a 2s thi thoi gian di hét quing duong la:
t=i+i=s(vl+vz)

i Y, Vivy
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ISP s s  2v,v
+ Toc do trung binh la: v, =—=—""12-
t v, +v,

b) Goi thoi gian di hét ca doan duong 14 2t ta co: s =v,t+v,t = t(v, +V,)

£ s Vv, +vV
+ Toc d0 trung binh la: v, =§=%

2

2v,v vV, +V vV, —V

c)Tacé: v, —v, = 1v2 12 2=_§ 1 2) <0
Vi tV, (v, +V,)

Vay tbc d6 trung binh trong ciu a nho hon trong ciu b
Bai 13:
S S(V2 + V1)

. 1 x S
+ Thoi gian di hét quang duong: t =—+ =
2v,  2v, 2v,v,

£ an . , . s  2v,v
+ Toc d0 trung binh cua An la: v, =—=—2"12
t v,+v,

+ Goi thoi gian di hét ca doan duong 1a 2ty ta co: s = v,t, + v, t, =t (v, +V,)

A s vV, +V
+ To6c d¢ trung binh cua Binh 1a: v, = =1 2
2t, 2
) 2v,v, Vv, +V, (v, =V, )
+Tacod: vy —Vy = - =— <0=>vy>v,
v, + v, 2 2(V1+V2)

Viy toc do trung binh ciia Binh 16n hon An nén Binh vé trude.

Bai 14:
+ Goi thoi gian trén toan bd quang duong la t (t > 0). Goi s; va t; 1a quang duong
va thoi gian doan 18n dbc va s, va t, 13 quing dudng va thoi gian doan xubng déc.

. ' t1+t2:t tl:0,4t
+ Theo dé ta co: 2
tl =§t2 t2 =O,6t

~ \ A A s X L L siEY s; =12t
a) Quang duong lén doc va xuong doc la: =
S, =V,t,
b) Tdc d6 trung binh trén ca doan dudng AB:

s +s, 12t+30t

v= t =42(km/h)
Bai 15:
+ Goi AB la quing dudng ngudi d6 di giira hai diém A, B
+ Thoi gian lac di la: t, = AB
v

1
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+ Thoi gian lac vé 1a: t, =—
V2

L an \ s 4 A Aqx. = S/ *s 2AB 2v,v
+ Toc dd trung binh cadivavé la: v=-"1—2= =172
t, +t, AB+AB v, +V,

v v

=4,8km/h

1 2

Bai 16:

Mh(‘ﬁ gian chuyén dong ciia hai ngudi cho dén lic gip nhau la t

+Ta co: BC* = AC? + AB? = (v,t)’ =(v,t)’ + £

+ Thay sb va giai phuong trinh, ta tinh dugc: t = 180s. = AC = vit = 720m

b) Goi thoi gian nguoi II chuyén dong trén doan duong BM 1a x

+Taco: MD’ = (AD - BM)2 +07 = |:V2 (t— x):l2 = (Vlt - V/ZX)Z +0°

+ Thay sb va thu gon ta duoc phuong trinh: 144x* — 54tx + 291600 —9t> = 0

+ Diéu kién dé phuong trinh c¢6 nghiém x: A’ = (27t)2 - 144(291600 —9¢* ) >0
= t>144s hay tmin = 144s

27t
+Luc ndy: x =ﬁ= 27s = BM = v)x =351(m),AD = v,t =576(m)

Bai 17:
+ Xét hai tam giac vuong AOA’ ~ BOB' :>3=£:> atb = AO+0B
b BO b OB
O’—7=2»8:>OB=1,2km,OA=1,6km
0,3 OB
A0 =41,6°-0,4> =0,44/15
+ Ta co: \/7:>A/B/ =0,7+/15 (km)

B'0=4/1,2-0,3> =0,3\/15
+ Gia st ngudi phai di theo duong AMNB. Pit AM =x, BN =y, A'B'=¢
= diéukién 0<x,y va (x+y)<c.
+ Thoi gian di theo duong AMNB la:

2 2
T=YEF 3 R 2 (cox—y). (véi v = 3kmvh)
\% 4v S5v
3
:}T:P_X+&+£ (3)

v v 5v

+Tir (1) =P, +3?"=\/x2 +a’ (P20;x 20)=16x* ~30Px +25(a’ —P*) 20
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16 4
hay P°>—a’=P . =—a 5
y 25 min 5 ( )
+ Gia tri Pmin Ung v&i nghiém kép cta (4): x = 330—2P = %Ta
3b 4b
+ Tuong tu ta co: L =— >y =— 6
g Quin 0"V (6)
+ Thay (5) va (6) vao (3) ta dugc:
49 9b 3¢ (16a+9b+120)
mn = n Tt = lhin =
50 20v 5Sv 20v

+mesémcé:x=%?=03bn=30mn,y=%?=0Akm=40mn,
= T, =0,6939h =41 phat 38 gidy

Bai 18:

+ Goi d, da 12 khoang cach tir vat 1 va vat 2 dén O luc dau ta xét (t=0)

+ Ap dung dinh 1y ham sin ta co:
d d - d _dl—vlt:dz—vzt‘

sina.  siny sin}  sina  siny sinf3
: Vi o d_d-vt Bd-vt
+ Vi v, =— nén ta co: =1 -2 1

3 sin30°  siny J3sin §

+ Ap dung tinh chét cia phan thirc ta co:

d—wvit _ J3d, vt B (\/gdz —vlt)—(d, -vit) 3 V3d, —d,

siny V3sinp - V3sinp—siny 3sinp-siny
SN S m
sin30 \/§s1nB —siny
+ Mt khac, taco: sinp =sin(180° —B) = sin(a +7) = sin(30° +7)
=+/3sinf= \/gsin(300 +7)= \/g(sin 30° cosy +c0s30°siny)

= 3sin[3=§cosy+%siny 2)
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+ Thay (2) vao (1) ta c6: — d =
s

V3d, —d,
in30° 3

—cosy+%siny—siny

2
:d_(\/gdz—dl)sin%o_ J3d, —d
V3 1. \/gcosy+siny
——cosy+—siny
2 2
+Véy d= ‘/gdz_dl _\/gdz_dl

x/gcosy+siny_ y

2
+ Khoang cach giita hai vat dmin <> Ymax Vo1 y = \/ (\/5 COSY +sin y)
+ Ap dung bét ddng thirc Bunhia Copski:

\/(\/gcosy +siny)® < \/[(\/g)z + 12}.[0052 y +sin’ y] =2 = Ymax= 2
NE) _cosy

Dau “=" xay ra khi va chi khi \/gcosy =siny < R

siny
1
= tany=—==7y=30" va p=120°
N g
d d/ sin120°
+Licdd: —L—=—2 _—d =2 4 =3d =90(m
sin30°  sin120° > sin30° ! ! (m)

+ Vay, khoang cach tir vat hai dén O luc nay la: d} =90(m)

Bai 19:
+ Ki hiéu A, B, C 1a cac vi tri ddm may phat tia chdp tuong tng 1, 2, 3
+ Goi D 1a vi tri nguoi quan sat, Si, Sz, Sz 1a cac duong di cua am thanh va anh
sang, ta co cac phuong trinh sau:
S S A H B C

2L420=21 =8, ~6600m
u

»
»

C A%
S—2+5=S—2:>S2 ~1650m
C u
S—3+30=S—3:>s3z9900m
C u
+PitS;—a= S =4a vaS;=6a D

+ T1r hinh ta co:
AB=AH+HB & AB=\S? —h? +/S2 —h’
= 180v =+/16a2 —h® + /a2 —h? (1)
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VaBC=HC—HB = /S —h’ +,/S? —h’
= 240v =~/36a% —h? —Ja2 —h? )

+ Ly (2)x3—4x (1) = 7/a> —h? =3v/36a2 —h? —4/16a> — h?

+ Giai phuong trinh dugc: h = 0,9479a, thay a = 1650 m

=h=1564,03m =v~38,54m/s

Bai 20:

a) Goc tao boi phuong chuyén dong cta qua bong va biic tuong

+ Vi sy phan xa ctia qua bong khi va cham vao buic twdong giéng nhu hién tuong
phan xa cua tia sang trén guong phang nén ta v& dugc dudng truyén bong nhu hinh
dudi.

C

AM _ AC _ 20
BM BV 10
+Ma AM + BM = AB = 30 (m) = AM = 20(m);BM =10(m)
+Do AACM cin nén AMC = BMV = 45°

+ Tu hinh vé ta c6: AACM ~ ABVM =

b) Quiing dudmg béng lan 1a CM + MV = C'M + MV = C'V
+ Tam gidc NC'V vudngtai N, C'N = AB = 30m; NV = 30m

+Suyra: (C'V)" =(AB)’ +(NV)’
+ Thay s ta tinh duge C'V =+/30% +30? =302 (m)
/
C'V_3072 _ 53 (5

+ Thoi gian bong ldn dén chan Van Toan 1a: t =

\% 6
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Dang 2. CAC BAI TOAN VE CHUYEN PONG THANG PEU
Vin dé 1. Viét phwong trinh chuyén dgng. Tim thoi diém, vi tri gip nhau
2 Phwong phap gidi:
Buwéc 1: Chon hé quy chiéu (néu dé chwa chon truéc)
+ Chon truc toa d6 Ox c6 géc toa do gén v6i vi tri ban dAu cta vat 1 hoac 2.
Chiéu duong la chiéu chuyén dong cua vat dugc chon lam géc.
+  Goc thoi gian lac vat 1 hodc vat 2 bit diu chuyén dong (thuong chon gbe
thoi gian gan véi vat xuat phat dau tién)
Buwéc 2: Tir h¢ quy chiéu viva chon, xdc dinh cdc théng so sau cho méi vit
+ Toa dd dauxo="?
+  Vantdc v="? (bao gdbm ca diu)
+ Thoi diém dau to=?
Buwdéc 3: Thiét lip phwong trinh ciia chuyén dong cho méi vit
+ Déi voi chuyén dong thing déu, phuong trinh chuyén dong téng quat co

dang:
= Vat L x, =x,, + v, (t—ty,) )
" VAt2: x, =Xy, +v,(t—ty,) ()
Chii y:
+ Khi vat chuyén dong theo chiéu dwong thi v > 0 va nguoc lai v < 0.
+ Vit ¢ phia duong cua truc toa do x > 0, ¢ phia am cua tryc toa do x < 0.
+ Khi hai xe gdp nhau thi chung c6 cung toa d6 nén: x; = x>
+ Khoang cach giira hai vat chuyén dong ciing phuong: b = |X2 - x1|
+ Khoang cach giita hai vt chuyén dong vuéng goc nhau: d = y/x? + x2

+ D6 thi cia ham sd y = ax + b 1a duong thing

Vi du 1: C6 hai xe chuyén dong thing déu, xuit phat cung luc tir hai vi tri A, B
cach nhau 60 km. Xe thtr nhit khoi hanh tir A di dén B vé6i van téc va = 20 km/h.
Xe thir hai khéi hanh tir B di dén A v6i vén toc vs = 40 ki/h.

a) Thiét lap phuong trinh chuyén dong cua hai xe.

b) Tim vi tri va thoi gian (tir khi xuét phat dén khi hai xe gip nhau).

¢) Dua vao phuong trinh chuyén dong v& do thi chuyén dong hai xe trén cing

mot hé truc toa do.
Huwéng din

a) Thiét 1ap phwong trinh chuyén dong ciia hai xe
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+ Chon truc toa do Ox co géc toa d6 O trung vi tri A, ¢6 phuong la phuong AB,
chiéu duong 1a chiéu tir A d&én B (nhu hinh). Géc thoi gian 14 Iuc hai xe bét dau
xuét phét = to1 =t =0.

v, =20km/h vy =—40km/h
O,A B X
km
S 6km
C s 4R A A \ A . [ Xea =0
+ Tai thoi diém ban dau toa do cua xe A va xe B 1an luot 1a:
Xop = 60km
o . N . |vy=20km/h
+ Van toc cua xe A va xe B lan luot 1a:
vy =—60km/h

(ve < 0 1 do xe B chuyén dong nguoc chidu duong)

+ Dya vio phuong trinh tong quét ctia chuyén dong thang déu ta viét duoc phuong

trinh chuyén dong clia céc xe nhu sau :

Phuong trinh chuyén dong cta cic xe: x = Xo + v(t — to)
Xe di tir A: xao =Xoa T va(t—tor) = x; =20t (km; h) @)
Xe ditu B: xg=x¢g + VB(t — toz) = X, = 60 — 40t (km, h) (2)

b) Tim vi tri va thoi diém ma hai xe giip nhau

+ Khi hai xe gép nhau: xo =xg = 20t=60—-40t =t = 1h

+ Vi tri hai xe gdp nhau: Thay t = 1h vao (1) = xa =20 km.

Vay, hai xe gap nhau sau 1h, tai vi tri cach géc toa d0 A mdt doan 1a 20 km.

¢) D6 thi chuyén déng ciia 2 xe

+ DO thi cia x4 1a duong thang qua: A (t=0, x =0); M (t= 1, x = 20)

+ Db thi cua xp 1a dudng thang qua: B (t= 0, x = 60); M (t= 1, x = 20)

+ V& dd thi = hai d6 thi cit nhau ¢ diém M (t = 1, x = 20) nhu hinh v& duéi

A x (km)
60
XB
XA
200 D M
| t (h)

A ! >

0 1
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Vi du 2: Lic 7h sang mot xe 6 t6 khoi hanh tir diém A, chuyén dong thing déu véi
van téc vi = 30 km/h di vé phia B cach A doan 80 km. Cung lic d6 mot xe thir hai
khoi hanh tir B di vé phia A véi van toc khong d6i v, = 50 km/h. Chon tryc toa do
Ox ¢6 gbc toa do tai A, chiéu duong tir A dén B. Gdc thoi gian 1a lac 7h sang.
a) Tim thoi diém va vi tri 2 xe gip nhau. V& dd thi chuyén dong cua 2 xe trén
cung mdt hé truc toa do.
b) Thoi diém va vi tri khi hai xe cach nhau 40 km lan dau tién?
¢) Thoi diém va vi tri khi hai xe cach nhau 4 km
Huéng din
a) Theo cach chon truc toa do Ox va gbc thoi gian cia dé bai.
Ta ¢6: xoa = 0, xog = 80km, to; = to2 = 0, vi = 30km/h, v, = -50km/h
x, =30t (km;h)
x5 =80-50t (km;h)

+ Khi hai xe gdp nhau thi: x, =x; < 30t =80-50t = t=1h = x =30km

+ Phuong trinh chuyén dong cua xa A va B la: {

+ Vay hai xe gip nhau luc 8h sang, vi tri gdp nhau cach géc A doan 30km.

* V& d thi chuyén dong ciia hai xe

+ D3 thi cua x, 1a duong thing qua: A (t=0, x = 0); M (t= 1, x = 30)

+ D0 thi cua xp 13 dudng thing qua: B (t=0, x = 80); M (t = 1, x = 30)

+ V& d6 thi = hai dd thj cit nhau & diém M (t = 1, x = 30) nhu hinh v& duéi

A x (km)
80
XB
XA
300 D M
| t (h)

A 5 >

0 1

b) Lan dau tién hai xe cach nhau 40km, lic ndy 2 xe chua ngang qua nhau nén cé:
Xg > X, =Xz —X, =40 < 80-50t-30t =40 = t =0,5h =30min
x, =30.0,5=15km
=
x, =80-50.0,5=55km
+ Vay thoi diém hai xe cach nhau 40km 1an dau tién 1a lac 7h30 phut, lic nay xe A
cach géc A doan 15km, xe B cach géc A doan 55km.
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c¢) Khi hai xe cach nhau 4km ta co: |XB —XA| =4=x,-x, =14
THI1: x, -x, =4=80-50t-30t=4

= t=0,95h =57min = x, =28,5km;x,; =32,5km
TH2: x, -x, =—4=>80-50t-30t=—4

= t=1,05h =1h3min = x, =31,5km;x, =27,5km

Vi du 3: Luc 7h mot ngudi di bo tir A dén B vé6i véan toc vi = 4km/h. Lic 9h mot
nguoi di xe dap tor A dudi theo véi van tde va = 12km/h. Chon truc toa do Ox co
gbc O tring v6i vi tri A, chiéu dwong 1 chidu tir A dén B. Gc thoi gian 1a lic 7h.

a) Viét phuong trinh chuyén dong cua mdi nguoi.

b) Xac dinh thoi diém va vi tri ho gap nhau.

¢) Luc miy gi0 ho cach nhau 2 km.

Huéng din

Nhin xét: trong bai nay hai vat xuat phat & hai thoi diém khac nhau nén ta phai sir
dung phuong trinh tong quat & dang x = Xy + v(t — to)
ty, =0
t,, =2h

Xy =0

X, =0

a) Vi chon gdc thoi gian 1a luc 7h nén ta co: {

+ Vi gbc toa d6 O tring voi A nén ta co: {

v, =4km/h

+ Hai ngudi di theo chidu duong truc Ox nénv >0 =
v, =12km/h

, N x, =4t
+ Do d6 phuong trinh chuyén dong ctia moi nguoi la: 1
X, =12(t-2)

(v6i x do bang km va t do bang h)
b) Khi nguoi di bd va nguoi di xe dap gép nhau thi:

X, =X, < 4t=12(t-2)=t=3h
+ Vay thoi diém ho gip nhau 1a Iic 10 gio
+ Vi tri gdp nhau cach géc toa d6 doan: x = x; =X, = 12km
¢) Khi ho cach nhau 2 km thi [x, —x,|=2=>x, —x, =42
* Truwdng hop 1: Khi nguoi di xe dap chua vugt qua nguoi di b

X, —X, =2&4t-12(t-2)=2=t=2,75h =2 git 45 phat
+ Vay nguoi di xe dap cach nguoi di bo 2 km lan dau vao lac 9 gid 45 phit
* Trwong hop 2: Khi nguoi di xe dap vuot qua nguoi di bo

X, — X, =—2<:>4t—12(t—2)=—2:t=3,25h =3 gio 15 phut
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+ Vay ngudi di xe dap cach nguoi di bd 2 km 1an thr 2 vao lac 10 gior 15 phat

Vi du 4: Hay lap phuong trinh chuyén dong ctia mot 6 to chuyén dong thang déu,
trong cac trudong hop sau:

a) O to chuyén dong theo chiéu 4m véi téc d6 5 m/s va & thoi diém t; = 3s thi

x1 = 90m.
b) Tai ti = 2s thi x; = 4m; va tai t, = 3s thi x, = 6m.
Huéng din

Phuong trinh tdng quat cta 6 to c6 dang: x = xo + vt
a) Vi 6 to chuyén dong theo chiéu 4m nén v <0 =v=-5m/s
+ Do d6 phuong trinh chuyén dong ctia 6 to c6 dang: x = X, — St

+ Tai thoi diém t; = 3s thi x; = 90 m nén ta c6: 90 = xo— 5.3 = xo = 105 m
+ Vay phuong trinh chuyén dong cua 6 t6 1a: x =105 5t (x:m; t: s)

b) Tait; =2s thix; =4m =4 =Xxo + 2v

+ Tai t; = 3s thi X, =6m = 6 =X + 3v

+ Giai hé phuong trinh trén ta c6: v=2m/s va xo=0
+ Vay phuong trinh chuyén dong cta 6 t6 1a: x = 2t

Vi du 5: Trong h¢ toa do xOy (hinh bén), c6 hai vat nho
A va B chuyén dong thing déu. Luc bat dau chuyén
dong, vat A 6 O va cach vat B mot doan 100m. Biét van
tdc cua vat A 1a va = 6m/s theo hudng Ox, van tdc cua
vat B 1a vg = 2m/s theo hudng Oy.
a) Viét phuong trinh chuyén dong cua mdi vat
theo truc toa do riéng cua chung.
b) Sau thoi gian bao lau ké tir khi bat dau chuyén
dong, hai vat A va B lai cach nhau 100m.
¢) Xac dinh khoang cich nho nhat giita hai vat A
va B.
Huwéng din
a) Phuong trinh chuyén dong cua vat A: x, = 6t
+ Phuong trinh chuyén dong cia vat B: xz =—100+ 2t
b) Khoang cach gilta A va B sau t gidy:
A =(x,) +(x5) & d* =(-100+2t)" +36t* (¥)
+ Khi khoang cach d =100 m
2 2 2
e, {100 = (~100+2t)’ +36t
=40t —400t=0=t=10s
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c) Bién doi (¥): 40t> —400t+100> =d* (**)

40t* =2.(24/10t).(10V10) +10%.10+9000 = d (**)
Tacod
2
< (2/10t-10710) +9000=d* = d,;,, =304/10(m)

& Chu y: C6 thé tinh theo biét thirc denta & 16p 9 tir phwong trinh bac 2 nhu sau:

A =(b )2 —ac=200" —40(100° —d” ) = 40d* - 360000

Diéu kién c6 nghiém la: A’ >0 < 40d*> —360000 > 0

=d>304/10 =d,,, =30/10(m)
Vi du 6: Nguoi thir nhat khéi hanh tr A dén B véi vén téc 8km/h. Cung luc do
ngudi thir 2 va thir 3 ciing khoi hanh tir B vé A véi van toc lan luot 1a 4km/h va
15km/h. Khi ngudi thir 3 gap nguoi thir nhat thi ngay 1ap tirc quay lai chuyén dong
vé phia nguoi thir 2. Khi gip nguoi thir 2 ciing 1ap tirc quay lai chuyén dong vé
phia nguoi thir nhat va qua trinh ctr thé tiép dién cho dén lac ba ngudi ¢ cing 1 noi.
Biét chiéu dai quing dudong AB la 48km. Chon truc toa d6 Ox c6 phuong AB, co
gbe O tai A, c6 chidu tir A dén B. Gc thoi gian 13 luc 3 nguoi khoi hanh.

a) Viét phuong trinh chuyén dong ctia ngudi thir nhit va thi hai.

b) K& tir lic khoi hanh cho dén khi 3 ngudi & cing 1 noi thi nguoi thir ba da

di dugc quing dudng bang bao nhiéu?

Huéng din:
a) Vi chon gdc thoi gian 13 lac 3 nguoi ciing xuat phat nén to; = tex = 0
+ Gbc toa d6 O tai A nén xo1 = 0 va Xo2 =48 km
v;>0=v,=8km/h

+ Chiéu duong 1a chiéu tir A dén B nén: {
v,<0=v,=-4km/h

+ Phuong trinh chuyén dong cua nguoi thir nhat: x; = 8t

+ Phuong trinh chuyén dong ctia nguoi thi hai: x, = 48 — 4t

b) Khi 3 nguoi gap nhau thi: x; = x, < 8t =48 —4t = t =4h

+ Vay ké tir khi ba nguoi xuét phat thi sau 4h ba nguoi gip nhau

+ Do ngudi thir 3 chuyén dong voi tée d6 khong dbi trong subt qua trinh nén quéng

duong nguoi tht 3 di dugc 1a: s3 =vs.t =15.4 = 60 km

VAn dé 2. Dya vao phuong trinh chuyén ddng xac dinh cac dai lwgng khac
+ Phuong trinh chuyén dong: x = X, + V(t - to)
+ Quang duong di duoc: s=v(t—t,)

+ So sanh phuong trinh ciia dé bai voi phuong trinh téng quat ta suy ra dugc
cac dai luong xo; to; v. TUr d6 dé dang tinh dugc s va x khi biét t.
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Vi du 7: Cho phuong trinh chuyén dong cua 1 chét diém: x =18 — 6(t - 0) (voi x
do bang km, t do bang h)

a) Xac dinh x¢,to?

b) Xac dinh vi tri cta chat diém luc t = 4h ?

¢) Tinh quing dudng cia chat diém di dugc sau 2h ké tir thoi diém dau ?

Huéng dian
a) So sanh phuong trinh x =18 — 6(t - 0) v6i phuong trinh téng quat
x=X,+v(t—t,) tacd: xo=18km, to = 0, v = -6km/h (vt dang chuyén dong theo
chiéu am)
b) Vi tri cua chat diém lac t=4h: x =18—6(t—0)=18-6(4—-0)=—6km
Vay luc nay vat dang & mién Am cua truc toa do

¢) Quang duong di dugc sau 2h (ké tir thoi diém dau): s =|v|.t =|-6/.2=12km

Vi du 8: Mot chit diém chuyén dong thing déu doc theo truc toa dd Ox c6 phuong
trinh chuyén dong dang: x =30+ 4t (x tinh bang mét, t tinh bang gidy).

a) Xac dinh tinh chét chuyén dong (chiéu, vi tri ban dau, vén tdc cua chuyén
dong).

b) Dinh toa do chat diém luc t = 10s.
¢) Tim quing duong trong khoang thoi gian tir t; = 10 s dén t, = 30s.

Huéng dian
a) So sanh phuong trinh x =30+ 4t v6i phuong trinh tong quat x =x, + v(t—t,)
ta co: Xo = 30m, v = 4m/s (vt dang chuyén dong theo chidu duong)
b) Toa d6 chat diém luc t = 10s: x =30+4t=30+4.10=70m
¢) Thoi gian chuyén tir t; = 10 s dén t, = 30s 1a: t=30—-10=20s
+ Quang duong chuyén dong duoc 1a: s = v.t =4.20 =80m

VAn dé 3. Cac bai toan lién quan dén db thi
+ Dang db thi toa do thoi gian c6 dang 1a duong thang.
+ DE v& dd thi toa do cua cac vat chuyén dong théng déu ta tién hanh:
= Chon truc toa do, géc thoi gian (h¢ truc toa d§ Oxt)
= Lap bang toa d) - thoi gian (X, t). Luu y phuong trinh toa d§ cta
chuyén dong théng déu la phuong trinh bac nhat nén d6 thi toa do cia
chuyén dong thing déu 1a duong thing, do d6 ta chi cAn xac dinh 2
diém trén dudng thang d6 1a du, trir truong hop dic biét trong qua
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trinh chuyén dong vat dung lai mdt thoi gian hodc thay ddi tbe do, khi
d6 ta phai x4c dinh cac cip diém khac.

= V& d6 thi toa do bé’mg cach v€ duong théng hoac cac doan théng, nira
dudng thing qua ting cdp diém da xac dinh.

Loai 1. Dwa vao phuong trinh chuyén dong vé do thi

+ Viét phuong trinh chuyén dong ctia mdi xe

+ Duya vao phuong trinh chuyén dong = lap bang toa d¢ - thoi gian

+ Dua vao bang toa do - thoi gian = v& d6 thi
Chii ¥: Giao ciia hai do thi la vi tri gdp nhau ciia hai chat diém. Tung do cho biét
toa dé (vi tri) gdp nhau, hodnh d cho biét thoi gian gdp nhau.

Vi du 9: Lic 7 gio séng mdt xe 6 tO xuét phat tir tinh A di dén tinh B v6i van toc
60 km/h. Nira gio' sau mot 6 t6 khac xudt phat tir tinh B di dén tinh A véi van toc
40 km/h. Coi dudng di gitra hai tinh A va B 1a dudng thing, cach nhau 180 km va
céc 6 to chuyén dong thing déu.
a) Lap phuong trinh chuyén dong cua cac xe 6 t0. Dya vao phuong trinh vé&
dd thi cua cac xe.
b) Tur dd thi xac dinh vi trf va thoi diém ma hai xe gip nhau.
Huwéng din
a) Chon truc Ox c6 phuong chuyén dong, gdc O 1a vi tri xuét phat xe A, chiéu
duong 14 chiéu tir A dén B. Gdc thoi gian 1a luc 7h sang.
+ Phuong trinh chuyén dong cua xe A: x 4 =00t (km; h)
+ Phuong trinh chuyén dong cua xe B: X =180~ 40(‘[ - 0,5) (km; h)
(diéu kién t: t>0,5h)
* V& db thi ciia hai xe

+ Béang toa d¢ - thoi gian:

t (h) o [12] 1 ]2
xa (km) 0 | 30 | 60 | 120
xp (km) 180 | 160 | 120

+ 0 thi clia x4 1a duong thang di qua gdc toa do O (0, 0) va diém 1 (1, 60)

A . . 1 .
+ D0 thi cta xp 1a duong thang di qua diem C (E , 180) va diém D (1, 160)
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4 x (km)
180 "-C,: D
160 ---r-->
Lo M
2 .
601> |
Lo | t (h)
o 1 1 2 g
2

b) Tir d6 thi ta thiy hai xe gp nhau sau 2h (ltc 9h sang), liic nay hai xe cach O
doan 120km

Loai 2. Dua vao dit liéu bai toan vé ludn do thi
+ Chon h¢ quy chiéu: Chon tryc va géc thoi gian (chon truc Oxt)
+ Lap bang toa do - thoi gian

Vi du 10: Luc 6h 6 t6 thir nhit di tir thanh phd A dén thanh phé B vé6i van téc
45km/h. Sau khi chay duge 40 phut xe dimg lai tai mot bén xe trong thoi gian 10
phut. Sau do lai tiép tuc chay véi van tde béng lac dau. Luc 6 gio 50 phut, 6 to thir
2 khoi hanh tir thanh phd A di vé B véi van téc 60km/h. Coi chuyén dong cua hai 6
t6 1a chuyén dong thing déu.

a) V& do thi chuyén dong cua hai 6 t6 trén cung mot hé tryc toa do.

b) Can ctr vao db thi, xac dinh vi tri va thoi gian hai 6 t6 gip nhau.

Huéng din

a) Chon truc Oxt, c¢6 gbc O tring A, chidu duong cua truc Ox 14 chiéu chuyén
dong, gdc thoi gian t = 0 1a luc xe thi nhat bit dau xuat phat.
+ Bang gia tri cua toa d6 - thoi gian:
t (h) 0 [2/3 |56 |1 1,5
xi(km) [0 |30 |30 |37,5]|60
x2(km) [0 |0 0 10 |40
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A
X (km)
) .
X1 i
60 [===mmm e " o i
0= — 5 |
L | L t(h)
0 25 LS 7o
36 6

7

b) Tir d6 thi suy ra thoi gian gap nhaulat= t= 5 h =2 gio 50 phut, cach A doan

120km.

Loai 3. Dwa vao do thi viét phwong trinh chuyén dgng, tim vi tri, thoi diém hai

vat gap nhau.
+ PDic diém chuyén dong theo dd th:
»  PJ thi dbc 1én = v > 0 (vat chuyén dong theo chidu duong)
= Po thi déc xuéng = v < 0 (vét chuyén dong theo chicu am)
*  PJ thi ndm ngang = v = 0 (vt dung yén)
+ Néu 2 d0 thi song song thi hai vat c6 ciing vén toc.

+ Néu hai d6 thi cat nhau tai M: hoanh d6 cta diém M cho ta biét thoi diém

hai vat gap nhau; tung d6 cua diém M cho ta biét vi tri hai vat gap nhau.
X, —X
t, -t
Vi du 11: Mot vt chuyén dong
thing déu co do thi toa — thoi gian
nhu hinh.
a) Xac dinh dic diém cia
chuyén dong.

+ Cong thirc van toc: v = .

b) Viét phuong trinh chuyén
dong cua vat.
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¢) Xac dinh vi tri ca vat sau
10 gidy.
Huéng din
a) Do thi déc 1én = vat chuyén dong theo chidu duong

\ . t=0=>x=6
b) Tur db thi ta thy: x=om
t=2s=x=12m

+ Phuong trinh tdng quét cta vat co dang: x = X, + Vvt (%)
+ Thay t=0, x =6m vao (*) taco: 6 =x,+v.0=x,=6m
+ Thay t=2s, x =12m vao (¥)tacé: 12=x, +v.2—2"" 5y =3m/s

+ Phuong trinh chuyén dong: x =6+3t (m;s)

¢) Vi tri ctia vat sau 10 giay: x=6+3.10= 36(m)

Vi du 12: D thi chuyén dong ciia ngudi di bo

va nguoi di xe dap dugc biéu dién nhu hinh 1 x (km) y
bén. p/T) ) X1
a) Lap phuong trinh chuyén dong cua i
tirng nguoi. i
b) Dua vio do thi, xac dinh vi tri va thoi 20 |
diém ma 2 nguoi gap nhau. q i ¢ (h)
¢) Tu cac phuong trinh chuyén ddng, 5 4" >

tim lai vi tri va thoi diém ma 2 nguoi
gap nhau.
Huwéng din
a) Phuong trinh chuyén dong téng quat cua hai xe ¢6 dang: x =xo + vt (¥)
+ Tir d6 thi ta thdy dudng thing x; di qua hai diém A (0, 0) va diém B (4, 40)

, A \ X . ]0=%Xy+v.0
+ Thay céac toa do cia A va B vao (*) ta cé:
40 =x, +4v,
X, =0
= = PT:x, =10t (km;h)
v, =10km/h

+ Tir d6 thi ta thdy dudng thing x, di qua hai diém A (0, 20) va diém B (4, 40)

, A \ X . |20=x%y, +v,.0
+ Thay céac toa do cia A va B vao (*) ta cé:
40=x,, +4v,
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=20km
{XO = PT:x, =20+5t (km;h)

=
v, =5km/h

b) Giao ciia hai d0 thi 12 vi tri ma hai xe gip nhau. Tir d0 thi ta thdy chiung gip

nhau sau 4h ké tir khi bit dau xudt phat va khi d6 chung cach gbc O mot doan

40km.

x, =10t

¢) Theo ciu a ta c6 phuong trinh chuyén dong cua hai xe:
X, =20+ 5t

+ Khi hai xe gap nhau thi: x, =x, < 10t=20+5t=t=4h = x, =x, =40km

Vi du 13: Mot chét diém chuyén dong trén mot dudng thing. DO thi chuyén dong
cua nd dugc vé nhu hinh.
a) Hiy mo ta chuyén dong cta chat diém.
b) Tim vén tdc trung binh va tdc do trung binh trong cac khoang thoi gian
sau:0s—1s;0s-4s;1s—5s;0s—5s.

A

b x (cm)

2,5

2

Huwéng din
a) Trong khoang thoi gian tir to = 0 s dén t; = 1 s, d6 thi chuyén dong 1a mot duong
thang di 1én va tao mot goc ou v6i truc Ox. Nhur vy chit diém chuyén dong theo
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chiéu duong cua truc toa dd, tir vi tri co6 toa do xo =0 dén vi trf c6 toa dd x; =4 cm.
X, —Xo _ 4-0
t,—t, 1-0

Van téc clia chit diém bang: v, =tana, = =4(cm/s)

T lac t; =1 s dén t, =2,5 s, d6 thi 1a mot dudng thing di xudng va tao voi
truc Ox goéc a,. Nhu vay chét diém chuyén dong theo chiéu Am cua truc toa do, tir
vi trf ¢ toa do x; = 4 cm dén vi tri ¢6 toa dO x2 = -2 cm. Van tdc cua chit diém la:
X, =X, —2-4
t,—t, 2,5-1

Tir lac t, = 2,5 s dén lac t; = 4 s, d6 thi 1a duong thing song song vdi truc thoi

v, =tana, = :—4(cm/s)

gian, chat diém ding yén ¢ vi tri c6 toa d§ x, = -2 cm.

Trlicts=4sdénts=5s, d0 thi 1a mot duong théng di 1én va tao voi truc Ox
goc as. Nhu vy chat diém chuyén dong theo chiéu duong cia truc toa do, tir vi tri
6 toa d0 X2 = -2 cm dén vi tri ¢6 toa do x3 = 0 cm. Van tdc cua chit diém la:

v, =tana, = 5% =O—(—2) =2(cm/s)
t,—t, 5-4

b) Van tdc trung binh va tdc do trung binh trong timg giai doan
Giaidoan I: diticty=0deént;=1s
Luc to =0 thi xo=0; lac t; = 1 s thi x; =4 cm. Vay thoi gian l1a: At, =t, —t, =1s
D0 doi trong khodng thoi gian nay 1a: Ax, =x, —x, =4-0=4cm
Ax, 4

Vay: v, :I:—:4cm/s
1

Quang duong di dugc trong thoi gian do la: s, = |x] - x0| =4cm

Tée d6 trung binh 1a: vi = —L = 2 dem/s

1
Giai doan 2: Tirliicty=0dént;=4s
Luc to =0 thi xo =0 ; Iic t, = 4 s thi X2 = -2 cm. Vay thoi gian la: At, =t, —t, =4s
D9 doi trong khoang thoi gian nay l1a: Ax, =x, —x, =-2-0=-2cm
Vay: v,, = i—): = _72 =-0,5cm/s
Do chuyén dong khong theo mot chiéu nén ta tinh quing duong nhu sau:
= Tuluc to=0dént; = 1 s quing duong di duoc la: s, = |x1 - x0| =4cm
= Tulact; =1dént,=2,5s quing duong di duogc la:

S, =|x2 —x1|=|—2—4|=6cm
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»  Tulact;=2,5sdén t; =4 s chit diém dung yén nén s; = 0
Vay tong quang duong di trong thoi gian d6 1a: s =4 + 6 = 10cm

Téc do trung binh 13: v» = Ai - % ~2,5cm /s

t2
Giai doan 3: Tirliict;=1sdént,=5s
At,=t,—t, =5-1=4s
Tuong ty trén ta cling suy ra dugc: {Ax, =x, —x, =0-4=—4cm
As; =6+0+2=8cm

Nén: ;m:AX =—=—lcm; ;3=&=§=20m/s
t , 4
Giai dogn 4: Tirliicty=0s dént,=5s
At,=t,—t,=5-0=5s
Tuong tu trén ta cling suy ra dugc: {Ax, =x, =X, =0—-0=0cm
As, =4+6+0+2=12cm

— A - A 12
Nen: Vi = —4 — Ocm; V4 0% 2 2,4cm /s
At, At,

Vi du 14: Mot chit diém chuyén A
dong trén mot duong thiang gém 3
giai doan, c6 d thi cho nhu hinh. 30F----------
a) Hay xac dinh tinh chét chuyén
dong trong tung giai doan ?

b) Lap phuong trinh chuyén

C t(h)=
4

{87 Y

dong cua vat cho tung giai 0 P
doan ?
Huwéng din

a) Giai doan OA vt chuyén dong theo chiéu duong, voi quing duong 60km trong
thoi gian 1a 2h. Giai AB nghi 1h. Giai doan BC chuyén dong theo chiéu am, véi
quang duong 30km trong thoi gian 1h.
b) Lap phuong trinh chuyén dong cua vat cho ting giai doan
* Xét trong giai doan OA:

toon = 0

\ X =0
+ Tt d0 thi ta co: { 0-04
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+ Trong thoi gian tir to = 0 dén ta = 2h vat di tir diém c6 toa dd xo = 0 dén diém c6
toa d xa = 30km nén vén tdc trong giai doan OA la:
X, —X, 30-0

St -ty 2-

=15km/h

Voa

+ Vay phuong trinh chuyén dong trong giai doan OA: x,, =15t (km;h)

(voi 0<t<2h)
* Xét giai doan AB:

X X =30km
+Tirdo thitaco: §
to-ap = 2h

+ D0 thi trong giai doan AB song song vdi truc Ot = vat khong chuyén dong
+ Vay phuong trinh chuyén dong trong giai doan AB: x,; =30 km

(voi 2<t<3h)
* Xét trong giai doan BC:
Xo_pc = 30km

+ T d6 thi ta c6:
=3h

tO*BC
+ Trong thoi gian tir ts = 3 dén tc = 4h vat di tir diém c6 toa d6 xp = 30km dén
diém co toa dd xc = 0 nén van tde trong giai doan BC la:

_ Xe—Xp  0-30

Ct.—t.  4-3

=-30km/h

Ve

C B

+ Vay phuong trinh chuyén dong trong giai doan BC: Xpe =30— 30(t - 3) (km;h)
(voi 3<t<4h)

BAI TAP VAN DUNG
Bai 1: Hai ngudi khoi hanh cing mot lic tai hai dia diém A va B cach nhau
20km. Néu hai ngudi di nguoc chiéu nhau thi sau 12 phit ho gip nhau. Néu di
cung chiéu thi sau 1 gid nguoi thir nhat dudi kip nguoi thir hai. Tinh van tbc cia
moi ngudi.
Bai2: C6 hai xe chuyén dong thang déu, ciing xut phat luc 6 gio sang tir hai vi
tri A, B cach nhau 220 km. Xe thtt nhat khoi hanh tir A di dén B véi téc d6 vi = 60
km/h. Xe thir hai khoi hanh tir B di dén A véi toc d6 v2 = 50 km/h.

a) Thiét 1ap phuong trinh chuyén dong cua hai xe?

b) Tim vi tri va thoi diém ma hai xe gap nhau.

¢) V& db thi chuyén dong hai xe trén ciing mot hé truc toa do
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Bai3: Co hai xe chuyén dong thing déu, tir hai vi tri A, B cach nhau 10,2 km.
Luc 8h xe thir nhit khoi hanh tir A di dén B voi véan toe vi = 12 m/s. Pén 8h 5 phut
xe thir hai khéi hanh tir B di dén A véi van tdc va = 10 m/s.
a) Thiét 1ap phuong trinh chuyén dong cua hai xe?
b) Tim vi tri (so v6i gbc toa d6) va thoi diém ma hai xe gip nhau.
¢) Tim vi tri (so v6i gdc toa d6) va thoi diém ma hai xe cach nhau 4,4 km
Baid: Mot xe 6-t6 chuyén dong thing déu, cir sau mdi gio di duoc mot quing
dudng 50km. Bén 6-t6 ndm & dau doan dudng va xe 6t6 xuit phat tir mot dia diém
cach bén xe 2km. Chon bén xe 1am méc, chon thoi diém 6-t6 xudt phat lam gbc
thoi gian va chon chiu duong 1a chiéu chuyén dong clia 6-t0, viét phuong trinh
chuyén dong cua xe 6to.
Bai5: Hiy lap phuong trinh chuyén dong ctia mot 6 t6 chuyén dong thing déu,
trong cac trudng hop sau:
¢) O t6 chuyén dong theo chiéu duong véi toc dd 5m/s va & thoi diém t, = 3s
thi x; = 90m.
d) Tait; = 1s thi x; =4m; va tai t, = 2s thi x, = Sm.
Bai6: Luc 6h 6 to th nhét di tir thanh phd A dén thanh phd B véi vén tdc
45km/h. Sau khi chay dugc 40 phut xe dimg lai tai mot bén xe trong thoi gian 10
phut. Sau do6 lai tiép tuc chay véi van tde be"lng lac dau. Lac 6h 50phut, 6 t6 thur 2
khoi hanh tir thanh phd A di vé B véi van téc 60km/h. Coi chuyén dong cta hai 6
t6 1a chuyén dong thing déu. Chon truc toa do Ox c6 phuong chuyén dong, gbc tai
A, chiéu tir A dén B. Goc thoi gian 1 lac xe 6 t6 xuat phat & thanh phd A.
a) Lap phuong trinh chuyén dong mdi xe. Tir phuong trinh chuyén dong suy
ra vi tri va thoi diém hai xe gip nhau.
b) Dua vao phuong trinh chuyén dong & cu a, v& db thi chuyén dong cua hai
0 t0 trén cung mot hé truc toa dg.
¢) Viét phuong trinh chuyén dong cia hai xe trong trudng hop chon gdc thoi
gian luc xe thr hai bit dau xut phat.
Bai7: Badia diém A, B, C ndm theo tht tu d6, doc mot duong thﬁng. Mot xe
tai di tir B vé hudng C voéi toe d6 40 km/h. Sau 1h ké tir khi xe tai xuit phat mot 6
t6 con di tir A vé phia B véi tbc d6 60 km/h, biét A, B cach nhau 20 km. Hoi xe
con dudi kip xe tai sau bao lau va luc d6 cach A bao xa?
Bai8: Lic 6 gio sang 2 6 t6 cung khoi hanh tir A, chuyén dong nguoc chidu. Xe
thir nhat c6 van toc 70 km/h, xe thir hai c6 van toc 40 km/h. Dén 8 gio sang cung
ngay, xe thir nhat ding lai nghi 30 phut rdi chay theo xe thir 2 véi van toc nhu ci.
Coi chung chuyén dong thing déu. Chon truc Ox c6 phuong 1a phwong chuyén
dong, gbc tai A, chiéu duong 1a chidu chuyén dong cua xe thtr 2. Goc thoi gian 1a
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lac hai xe ciing xuit phat. Bang cach 1ap phuong trinh, x4c dinh vi trf va thoi diém
2 xe gap nhau.
Bai9: Hai 6 t6 xuét phat tir 2 diém A va B cach nhau 120km, chuyén dong
thing déu theo chiéu tir A dén B véi van tdc v, = 30km/h va v, = 20km/h.
a) Lap phuong trinh chuyén dong cuia 2 xe trén mot hé toa do, chidu duong tir
A dén B, gbc toa d6 O tai trung diém AB, gdc thoi gian luc 2 xe xuat phat.
b) Xac dinh vi tri va thoi gian ké tir khi xuat phat dén khi hai xe gip nhau.

Bai 10: Luc 6 gid sang mot ngudi di xe dap dudi theo mot ngudi di bd da di dwoc
8km. Ca hai chuyén dong thing déu vé6i vén tde nguoi di bo 1a vi = 4km/h va cia
ngudi di xe dap 12 v, = 12km/h. Tim vi tri va thoi gian nguoi di xe dap dudi kip
nguoi di bo?
Bai11: Luc 7 gid, c6 mot xe khoi hanh tir A, chuyén dong thing déu vé B véi
van téc 40 km/h. Luc 7 gid 30 phat, mét chiée xe khac tir B chuyén dong vé huéng
A v6i van toc 50 km/h. Biét khoang cich AB = 110 km.

a) Xac dinh vi tri ctia mdi xe va khoang cach giita chung ltic 8 h va 9 h?

b) Hai xe gip nhau & dau? Lac may gio?
Bai 12: Cung mdt lic, tir hai tinh A va B cach nhau 20 km c6 hai xe chuyén dong
thang déu theo chiéu tir A dén B. Sau 2 gio chuyén dong thi chung gip nhau. Biét
xe thir nhat, xut phat tir A c¢6 van toc 20 km/h. Bang cach lap phuong trinh chuyén
dong, tim van tdc cua xe thit hai.
Bai 13: Hai xe khoi hanh cung lac & hai bén xe cdch nhau 40 km. Biét hai xe
chuyén dong thang déu vé6i van tdc 1an luot 1a v va vo. Néu ching di cing chiéu thi
sau 2 gid chuyén dong, hai xe nay s& dudi kip nhau. Néu chung di ngugc chiéu, thi
sau 24 phut chung s& gip nhau. Tinh d6 16n vén tdc cua mdi xe.
Bai 14: Hai doan tau chuyén dong nguoc chiéu nhau tir 2 diém A va B cach nhau
100km, hai tau déu c¢6 van tdc 1a 60 km/h. Mot con chim bay véi van tée 120 km/h
xuét phat tir dau tau 1 bay dén dau tau 2 va ctr tiép tuc nhu thé cho dén khi hai dau
tau ngang qua nhau. Tinh thoi gian va quing duong chim bay duoc cho dén khi 2
déu tau ngang qua nhau. Biét 2 tau va con chim xut phat cung mot luc.
Bai15: D) thi toa do — thoi gian 4
chuyén dong cua hai xe dugc biéu
dién nhu hinh vé.

a) Lap phuong trinh chuyén

' X (km)
80

dong ctia moi xe. 40
b) Néu dic diém chuyén dong

ctia moi xe (vi tri khéi hanh,
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chiéu chuyén dong, do 16n
vén tdc).
Bai 16: D) thi toa do — thoi gian
chuyén dong ctia hai xe duoc biéu
dién nhu hinh vé.

a) Léap phuong trinh chuyén
dong ciia moi xe.

b) Néu dic diém chuyén
dong ctia mdi xe (vi tri
khoi hanh, chidu chuyén
dong, do 16n van tdc).

Bai 17: Do thi cla hai xe duogc
biéu dién nhu hinh v&.

a) Lap phuong trinh chuyén
dong ciia moi xe.

b) Dwa vao dd thi tim thoi
diém hai xe cach nhau 30
km sau khi gap nhau.

Bai 18: Trén hinh v& 1a d thi toa
dd — thoi gian cua 3 6t0

a) Phuong trinh chuyén dong
ctia mdi xe.

b) Tinh chit chuyén dong cua
mdi xe, vi tri va thoi diém
chung gap nhau.

Bai 19: Mot vat chuyén dong
thing déu c6 do thi toa — thoi gian
nhu hinh.

a) Xac dinh dic diém cia
chuyén dong.

b) Viét phuong trinh chuyén
dong cua vat.

¢) Xac dinh vi tri ctia vat sau
12 gidy.

x (km) X1
10 |--------- M. X2
 t(h)
0 3 >
-14
AX (km)
60 X1
40 _____________ d X2
! t (h)
0 1 "
A X (km)

X3

t (h)

Bai 20: Mot vat chuyén dong thing déu

¢6 6 thi toa o — thoi gian nhur hinh.

—_f -
[ \GJ)|/Z N .

20
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a) Van tdc trung binh cua vat 1a bao
nhiéu ?

b) Viét phuong trinh chuyén dong
cua vat va tinh thoi gian dé vat di
dén vi tri cach goc toa do 80 m ?

Bai 21: Mot chit diém chuyén A
dong trén mot duong thang gém 3
giai doan, c6 d thi cho nhu hinh. 60f--------1

a) Hay x4c dinh tinh chét
chuyén dong trong timg

giai doan ?

C t(hl

[ Y
N

b) Léap phuong trinh chuyén 0 2
dong cua vat cho tirng giai

doan ?

HUONG DAN GIAI VA DAP AN
Bai 1:
Ly 2 an A X, =Vt
+ Khi hai xe chuyén dong nguoc chicu:
Xp =20-v,t
+ Sau t = 12 min = 0,2h gap nhau nén: 0,2v, =20-0,2v, )
Sy 2 an \ -2 X, =Vt
+ Khi hai xe chuyén dong cung chicu:
Xg =20+ v,t
+ Sau t = 1h gap nhau nén: v, =20+v, 0,2v, =20-0,2v, )
. . |v,=60km/h
+ Gidi (1) va (2) ta cé:
v, =40km/h
Bai 2:
+ Chon tryc toa d§ Ox c6 phuong AB, géc O tai A, chiéu tir A dén B. Gc thoi
gian 1a lac hai xe xuét phat.
X, =60t
X, =220-50t

b) Khi hai xe gip nhau: x, =x, < 60t =220-50t = t =2h = x =120km

a) Phuong trinh chuyén dong ciia cc xe 1a : {
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¢) B thi chuyén dong cua mdi xe

Dbi voi xe 1: @0 thi 1a dudng thing d; di qua gdc toa do (t =0, x; = 0) va diém co
toa do (t = 2h, x; = 120 km)

Dbi voi xe 2: d6 thi 1a duong thing d, di qua diém co toa do (t =0, x; = 220) va
diém c6 toa d6 (t = 2h, x; = 120 km)

A x (km)
220

X2

X1

M
() S :

t (h)

Ll

O 2

Bai3: Chon truc toa do Ox c6 phuong 1a phuong chuyén dong, gbc O trung véi
A, chiéu duong tir A dén B. Gc thoi gian 1a luc xe A bét dau xudt phat.
i ‘ - x, =12t
a) Phuong trinh chuyén dong cua moi xe:
{xz =10200 —10(t —300) =13200-10t

(V6i x do bang m va t do bang s)
b) Khi hai xe gdp nhau: x, =x, <12t =13200-10t = t = 600s = x = 7200m
¢) Vi tri va thoi diém ma hai xe cach nhau 4,4 km
Cach nhau 4,4 km trude khi gap nhau: lic nay xo > x; nén: x, —x, =4,4km
X, =4800m

<13200-10t —12t = 4400 (m) = t = 400s =
X, =9200m

Cach nhau 4,4 km sau khi gap nhau: luc nay x; > xz nén: x, —x, =4,4km
X, =9600m

<12t —(13200—-10t) = 4400 (m) = t =800s = {
X, =5200m

Bai 4:

+ Vi chon bén xe 1am méc, chon thoi diém 6t xuét phat lam géc thoi gian va chon
chiéu duong 1 chidu chuyén dong cua 6 to nén toa dd ban diu cua 6 to 1a

X, =—2km

+ Van tdc ctia 6 o trong qua trinh chuyén dong 1a: v = 50 km/h

+ Phuong trinh chuyén dong cua 6 t6: x = X, +v.t=-2+50t (km;h)
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Bai 5:

+ Phuong trinh tong quét ctia 6 to c6 dang: x = X + vt

a) Vi 6 to chuyén dong theo chiéu dwong nén v>0 =v=>5m/s
+ Do d6 phuong trinh chuyén dong cua 6 t6 c6 dang: x = X, +5t

+ Tai thoi diém t; = 3s thi x; =90 m nén ta c6: 90 =xo + 5.3 = Xo =75 m

+ Vay phuong trinh chuyén dong cua 6 t6 1a: x =75 + 5t (x:m; t: s)
b) Taitij=1sthixi=4m=4=xo+ v (1)

+ Tait, =2sthix,=5m = 5=x¢+ 2v 2)

+ Giai h¢ phuong trinh (1) va (2) taco: v=1m/s va xo=3 m

+ Vay phuong trinh chuyén dong ctia 6 t6 1a: x =3 +t (x:m; t: s)
Bai 6:

a) Lap phuong trinh chuyén dong ciia mdi xe. V& db thi chuyén dong ciia hai 6 t6
trén cung mot hé truc toa do.
Phurong trinh chuyén dpng ciia xe thir nhit gém 3 giai doan:

+ Giai doan 1: Trong thoi gian 40 min du = %(h) dau
Trong giai doan nay xe thir nhat co: to.1.1 = 0, X011 = 0 va v; = 45 km/h
Phuong trinh chuyén dong trong giai doan nay: X, , =45t (vo1 t< %h)
+ Giai doan 2: Xe nghi trong 10 phut
Trong giai doan nay xe thir nhat co: to.1o = %h , X0-12 = 30 va v; = 0 km/h
Phuong trinh chuyén dong trong giai doan nay:
X, , =30 (km) (véi %h <t< %h )
+ Giai doan 3: Xe tiép tuc chuyén dong trong thoi gian con lai
Trong giai doan nay xe thir nhat co: to.13 = %h , X0-13 = 30 va v = 45km/h

Phuong trinh chuyén dong trong giai doan nay:
5 5
X, ,=30+45|t——| (véi t=—=h
o) s a2
Phuwong trinh chuyén dgng ciia xe thir 2:

Luc 6 gid 50 phat xe thir hai xuét phat tai A nén tai thoi diém ban dau tp, = %h xe

tht 2 co xp2=0

58



. 5
Phuong trinh chuyén dong cta xe hai la: x, = 60[t - g] (voi t= %h)
Hai xe chi ¢6 thé gip nhau khi: X3 = x, = t = 2h50ph = x = 120 km.
Thoi diém hai xe gap nhau la 8 gio 50 phit, cich A doan 120km.
b) Db thi chuyén dong cua cac xe

+ Bang gia tri cia toa do - thoi gian:

t (h) 0 2/3 5/6 1 1,5
x1 (km) 0 30 30 37,5 |60
x2(km) |0 |0 0 10 |40
A
x (km)
120 f====m=mmmmm oo .
X1 i
R " |
0= — | |
L | L t(h)
0 25 LS 7
3 6 6

¢) Khi xe 2 vira xuit phat thi xe 1 dé di dugc quing dudng:
s=v,.t= 45.% =30km = Xo1 = 30km

+ Vay phuong trinh chuyén dong cta xe 1 1a: x; = 30 + 45t (km; h)
+ Phurong trinh chuyén dong cua xe 2 1a: x, = 60t.




+ Khi gép nhau thi: x;, =x, < 30+45t=60t = t=2h = x =120km

+ Vay thoi diém hai xe gip nhau 1a 8h50phut, cach A doan 120km.

Bai 7:

+ Chon truc Ox c6 phuong la duong théng ABC, géc toa do tai A, chiéu duong tur
A dén C. Géc thoi 1a Tac xe tai khoi hanh.

A ;72 B Vi
0 ! S X
<-...20km >

* Phuong trinh chuyén dong cia xe tai:

+ Tai thoi diém ban dau to; = 0

+ Xe tai cach géc toa d0 doan xo; = BO =20 km

+ Xe tai di theo chiéu duong nén v, > 0 = v; = 40 km/h.

+ Vay phuong trinh chuyén dong cua xe tai la: x, =20 + 40t (x do km; t do h)
* Phuong trinh chuyén dong cua 6 to:

+ Vi 6 to xuat phat sau gbc thoi gian 1 gid = tp, = lh

+ Tai thoi diém ban déu 6 t6 dang & gdc toa dd nén xe2 = 0

+ O t6 di theo chiéu duong nén v, > 0 = v, = 60 km/h.

+ Vay phuong trinh chuyén dong cua xe 6 t6 1a: X, = 60(t - 1) (x do km; t do h)
+ Khi xe 6 to dudi kip xe tai thi: x, =x, <> 20+ 40t = 60(t —1)

+ Luc nay hai xe cach A doan: x4 =x; =20 + 40.4 = 180km

Bai 8:

+ Lac ban d4u xe thir nhit di theo chiéu 4m, xe thir hai di theo chiéu duong

B i/] A \:/2 -
[ < O > XV
+ Phuong trinh chuyén dong cua xe thir nhat gom 3 giai doan:
= Giai doan 1: x;.; =-70t (dk:0<t<2)
=  Giai doan 2: X, =-140 (dk: 2 <t <2,5h)
= Giai doan 3: x;3=-140 + 70(t — 2,5) (dk: 2,5<1)

+ Phuong trinh xe thir hai: x, = 40t

+ Khi hai xe gap nhau: -140 + 70(t — 2,5) = 40t = t = 10,5h = x =420 km

Chit y: Liic dau hai xe xudt phdt tai ciing mot diém A, di ngwege chiéu nhau nén
trong hai giai doan dau cia xe thir nhdt ching khong thé gdp nhau dwoc. Chiing
chi ¢é thé gdp nhau trong giai doan 3.
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Bai 9:
+ Truc toa do va vi tri cac xe dugc biéu thi nhu hinh

Vi V2
< <
> >

A 0 B

A d XV
Xy, =—60km

a) Theo cach chon truc toa d6 va chon géc thoi gian cua bai ta co:
Xop = 60km
o N P A . |vy,=30km/h
+ Vi ca hai xe déu chuyén dong theo chi€u duong nén:
vy =20km/h
+ Phuong trinh chuyén dong cua xe A: x A =—00+30t (x do bang km; t do bang h)
+ Phuong trinh chuyén dong cua xe B: X, =60+20t (x do bang km; t do bang h)
b) Khi gidp nhau: x, =x, < —60+30t =60+ 20t = t =12h = x =300km

+ Vay sau 12h thi hai xe gap nhau va vi tri gdp nhau céch vi tri A doan 360 km

Bai 10:

+ Chon tryc toa d6 Ox c6 phuong 1a phuong chuyén dong, gbe O tai vi tri nguoi di
xe dap xudt phat, chiéu duong 13 chiéu chuyén dong ctia ngudi di xe dap. Goc thoi
gian la lac 6h sang.

N
\
ok 7

+ Tai thoi diém ban ddu to = 0, ngudi di xe dap dang & gbc toa d6 O con ngudi di
X, = 8km

Xpp =

bd dang & M cach gdc O doan 8 km nén ta cé: {
s o aA " . v,=4km/h

+ Vi ca hai nguoi déu di theo chiéu duong nén v >0 =

v, =12km/h
+ Phuong trinh chuyén dong cua nguoi di bo: X, =8+4t (km, h)
+ Phuong trinh ctia nguoi di xe dap la: x, = 12t (km, h)
+ Khi hai nguoi gép nhau thi: x; =x2 <> 8 +4t=12t = t=1h
+ Vi tri hai nguoi gap nhau cach gbc O doan x = 12km
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+ Vay vao luc 7 gio sang cung ngay thi hai nguoi gap nhau va vi tri gdp nhau cach
vi tri xuét phat cua nguoi di bd mdt doan x = 12km

Bai 11:

+ Chon truc toa d§ Ox c6 phuong AB, géc O tai A, chiéu tir A dén B. Gc thoi
gian Ia luc 7 gio.

A Vi \'%) B
- . »
» - >
O X

a) Phuong trinh chuyén dong cua xe A: x A =40t (km,h)
+ Phuong trinh chuyén dong cua xe B:
X =110- SO(t —0,5) (km,h) (dk: t> O,Sh)
) x, =40t =40km
+Vitrixe Avaxe Bluc8h: =>t=1h=
Xy =110-50(t—0,5) =85km
+ Khoang céch giira hai xe ltic 8h la: Ax, =x; —x, =85-40=45km
. x, =40t =80km
+Vitrixe Avaxe Bluc%h: =>t=2h=
Xy =110-50(t—0,5)=35km
+ Khoang cach gitra hai xe luc 9h 1a: Ax, =x, —x,; =80—-35=45km
b) Khi hai xe gap nhau thi:
X, =Xp :>40t:110—50(t—0,5):>t:1,5h:>xA = 60km
+ Vay hai xe gip nhau luc 8 gio 30 phat, ¢ vi tri diém M cach A doan 60km
Bai 12:
+ Chon truc toa d§ Ox c6 phuong AB, géc O tai A, chiéu tir A dén B. Gc thoi
gian 14 lac hai xe xuit phat.

Vi Va2

» » »
» > »
X

A B

+ Phuong trinh chuyén dong cua xe thir nhat: x, =20t (km,h)

+ Phuong trinh chuyén dong cta xe tht hai: x, =20+ vt (km,h)

+ Khi hai xe gap nhau: x, =x, < 20t=20+ vt

+ Vi sau t = 2h thi hai xe gap nhau nén: 20.2=20+v.2=v= 10(km / h)
Bai 13:
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+ Chon truc toa d6 Ox c6 phuong chuyén dong, géc O tai vi tri xuét phat xe tha
nhét, chiéu dwong 14 chiéu chuyén dong ciia xe thir nhat. Goc thoi gian 14 Iic hai xe
Xudt phat.
* Khi hai xe chuyén dong cung chiéu, phwong trinh chuyén dong cia mdi xe tuong
, \ {Xl =it
ung la:

X, =40+ v,t
+ Sau 2h gdp nhaunén ta cod: x, =x, < 2v, =40+2v, < v, =20+v, (1)
* Khi hai xe chuyén dong nguoc chiéu, phuong trinh chuyén dong cua mdi xe

, X {Xl =it
tuong ung la:
X, =40-v,t

+ Sau 24 phut = 0,4h gap nhau nén ta co:

X, =X, < 0,4v,=40-0,4v, < v, =100-v, 2)
+ Giai hé phuong trinh (1) va (2) ta ¢6 : vi = 60km/h va v, = 40km/h
Bai 14:
+ Chon truc toa d6 Ox c6 phuong 1a phuong chuyén dong, gbc 14 vi tri xuat phat
clia tau tai A, chidu tir A dén B. Gc thoi gian 1a liic hai doan tau xuat phat.

A va VB B

» & »
» < »
X

+ Phuong trinh chuyén dong cta tau A: x, =60t (km,h)
+ Phuong trinh chuyén dong cua tau B: Xz =100 - 60t (km,h)

S 5
+ Khi hai tau gép nhau: x, =x,; < 60t =100-60t =t =gh
o 5. . ~ \ \
+ Trong thoi gian t = gh nay con chim bay dugc quang duong la:

Ss=vt= 120% =100km

Bai 15:

a) Phuong trinh tong quat c6 dang: x =x, + v(t—t,)

* Xét v6i xe thir nhat:

+ Tir d6 thi ta c6 to; = 0 nén phuong trinh tong quat 1a X, =X, +Vt

+ D0 thi cua x; di qua diém (t =0, x = 80) va diém (t =2, x = 0).
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, . |180=x, +v,.0 X,, = 80km
+ Do 36 ta co: =

0=x, +2v, v, =—40km /h

+ Vay phuong trinh chuyén dong cua xe thir nhét 1a: x =80 — 40t (km)

* Xét voi xe thu hai:

+ Tir d6 thi ta thiy to, = 1hnén phuong trinh téng quat 1a X, =Xy + V(t - toz)
+ D0 thi cta x, di qua diém (t =1, x = 0) va diém (t = 2, x = 40).

0=x, +V(1—1) D{Xo =0

+ Do d6 ta co:
40:x0+v(2—1) v=40km/h

A . 2 aa | x=40(t—1)(km)
+ Vay phuong trinh chuyén dong cia xe tha hai la: {t o 1h
b) Tir d6 thi ta thiy
+ Xe thir nhét khoi hanh tai vi tri cach gdc toa do 80 km, chuyén dong ngugc chiéu
duong véi d6 16n van tde 1 v, = 40 km/h
+ Xe thir hai khoi hanh tai gdc toa do sau mc thoi gian 1 gid, chuyén dong cung
chiéu duong véi d6 16n van tdc 1a v2 = 40 km/h.
Bai 16:
a) Phuong trinh téng quat c6 dang: x = X, + vt
* Xét vai xe 1:
+ D0 thi cta x, di qua diém (t =0, x =-14) va diém (t =2, x = 10).
~14=x,+v,.0 {xm = —14km
j—
Vl

=12km/h

+ Do d6 ta co:
10=x,, +2v,

+ Vay phuong trinh chuyén dong cua xe 1 1a: x = —14 + 12t (km)

* Xét véi xe 2:

+ D3 thi cua x, di qua diém (t =0, x = 0) va diém (t =2, x = 10).

0=x,+Vv,.0 X, =0
02 2 3{ 02

+ Do d06 ta co:
v, =5km/h

10=x,, +2v,
+ Vay phuong trinh chuyén dong cua xe 1 la: x =5t (km)

b) Tir do thi ta thiy

+ Xe 1 khoi hanh tai vi tri cach goc toa do 14 km (vé phia 4m), chuyén dong cling
chiéu dwong, d6 16n vén tbc 1a v = 12 km/h.

+ Xe 2 khoi hanh tai géc toa do, chuyén dong cung chiéu duong, d6 16n van tde 1a
V2 = 5 km/h

Bai 17:

a) Phuong trinh tong quat c6 dang: x = X, + vt
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* Xét vai xe 1:
+ P04 thi cta x, di qua diém (t =0, x = 0) va diém (t = 1, x = 40).
0=xy +v,.0 :{xm =0

+ Do d6 ta co:
v, =40km/h

40=x,, +1v,
+ Vay phuong trinh chuyén dong cua xe 1 1a: x, =40t (km)

* Xét voi xe 2:

+ D0 thi clia x; di qua diém (t = 0, x = 60) va diém (t = 1, x = 40).
60=x,, +v,.0 N {on =60

+ Do d6 ta co:
v, =—20km/h

40=x,, +1v,
+ Vay phuong trinh chuyén dong cua xe 2 la: x, =60 —20t (km)
b) Ké mot duong thing song song véi truc 4

tung (Gng voi t > 1 h) cét hai duong x; va x, x (km) X1
tai hai diém M va N

+ Tir dé ra ta ¢c6 MN = 30 km (khoang cach
gitra hai xe sau khi gép nhau)

+ Xét hai tam giac dong dang OBA va MBN O . VA ' K
OA BI i
MN BK_ OA _OH i
Bl _OH MN HP !

ta co:

BK HP

(b

MNOH _30.1_ o K —

OA 60
+ Vay thoi gian hai xe cach nhau 30 km 1a 1,5h ké tir lac chuyén dong.
Bai 18:

a) Phuong trinh tong quat c6 dang: x = X, + vt

= HP=

* Xét voi xe 1:
+ D0 thi cua x; di qua diém (t=0, x = 0) va diém (t = 1, x = 10).
0=x, +V1.0:>{X01 =0

0=x,, +1v,

+ Do d6 ta co:
v, =10km/h

+ Vay phuong trinh chuyén dong cua xe 1 1a: x, =10t (km)

* Xét voi xe 2:

+ D0 thi cua x, di qua diém (t =0, x = 20) va diém (t =2, x = 0).
20=xy, +v,.0 - {on =20

+ Do d6 ta co:
v, =—10km/h

=X +2V,

+ Vay phuong trinh chuyén dong cua xe 2 1a: x, =20-10t (km)
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* Xét véi xe 3:
+ D) thi cua x, di qua diém (t=0,x=10) va diém (t=1,x = 10).
10=x,, +v,.0 X, =10

03 3 :{ 03

+ Do d06 ta co:
10=x,, +1.v,

v, =0

+ Vay phuong trinh chuyén dong cua xe 2 la: X, =10 (km)

b) Tir d thi ta thiy:

+ Xe 1 chuyén dong cung chiéu duong véi toc d6 10 km/h

+ Xe 2 chuyén dong nguoc chiéu dwong véi van tée 10 km/h

+ Xe 3 ding yén tai vi tri cach géc toa do 10 km.

+ Ba xe gap nhau tai vi tri cach géc toa d6 10 km, sau khi khéi hanh duge 1h
Bai 19:

a) Po thi doc 1én = vat chuyén dong theo chiéu duong

t=0=x=10m

b) Tir do thi ta thiy:
t=2s=x=20m

+ Phuong trinh tong quat cua vat c¢6 dang: x = X, + vt (%)

+ Thay t=0, x =10m vao (*)tacéd: 10=x,+v.0=x, =10m

+ Thay t=2s, x =20m vao (¥) taco: 20 =x, +v.2—2% 5y =5m /s
+ Phuong trinh chuyén dong: x =10+ 5t (m;s)

¢) Vi trf cua vat sau 12 gidy: x =10+5.12=70(m)

Bai 20:

+ Phuong trinh chuyén dong tdng quat cua vat: x = X, + Vvt

+ T d6 thi thay rang khi t = 0 = x = 0 va khi t = 2(s) = x = 20m. Thay vao
0=x,+v.0 {XO:O

phuong trinh tong quét ta co: =
20=x,+2.v

v=10m/s

. A - 20-0
a) Van toc trung binh: v, S LN TN T lom/s
At At 2

b) Phuong trinh chuyén dong ctia vat: x =10t (x do bang m, t do bang s)
+ Khi vat cach gbc toa do 80km thi: x =10t <> 80 =10t = t =8s
Bai 21:
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a) Giai doan OA vt chuyén dong theo chiéu duong, voi quing dudng 60km trong
thoi gian 1a 2h. Giai AB nghi 1h. Giai doan BC chuyén dong theo chiéu am, véi
quang duong 60km trong thoi gian 1h.
b) Lap phwong trinh chuyén dong cua vét cho timg giai doan.
* Xét trong giai doan OA:
+ Tir db thi ta c6: {X“’A =0

th-on =0
+ Trong thoi gian tir to = 0 dén ta = 2h vat di tir diém c6 toa dd xo = 0 dén diém c6
toa do x4 = 60km nén van tbc trong giai doan OA 1a:
X, —X,  60-0
St -t, 2-0

=30km/h

Voa

t

A (6]

+ Vay phuong trinh chuyén dong trong giai doan OA: x, =30t (km;h)
(Vo1 0<t<2h)
* Xét giai doan AB:
X X = 60km
+ Tur @6 thitaco: { **°
t, s =2h
+ D0 thi trong giai doan AB song song vdi truc Ot = vat khong chuyén dong
+ Vay phuong trinh chuyén dong trong giai doan AB: x,, = 60 km
(v6i 2<t<3h)
* Xét trong giai doan BC:
X X = 60km
+Tuddthitaco: { €
to pc = 3h
+ Trong thoi gian tir tg = 3 dén tc = 4h vat di tir diém c6 toa do xp = 60km dén
diém co toa d6 xc = 0 nén van tdc trong giai doan BC 1a:
Xc—Xg  0-60
te—ty, 4-3

v =-60km/h

BC —

+ Vay phuong trinh chuyén dong trong giai doan BC: Xpe =60— 60(t - 3) (km;h)
(voi 3<t<4h)
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Dang 3. CHUYEN PONG THANG BIEN POI PEU
Vin dé 1. Dya vao phuong trinh x, s, v dé tim céc dai lwong lién quan
+ Phuong trinh chuyén dong (phwong trinh toa do):

1 - 1

X=X, +V, (t—t0)+5a(t—t0)zﬁo—>x =X, +V0t+5at2

+ Phuong trinh quang duong:
1 - 1

S =VO(t—to)ﬁtaa(t—‘to)zﬁo—m=V0t+5a‘[2
+ Phuong trinh van tdc (van tdc tirc thoi):

v=v,+a(t—t,)—=">v=v, +at
+ So sanh phuong trinh dé bai va phuong trinh téng quét suy ra: a,V,,X,, 1t

+ Tir do thay t vao dé tinh x,v,s & thoi gian t

Chu y:
v’ X012 toa dd ban dau, cho biét ltc to chit diém co toa do xo
V' v 1a van toc ban dau (vén toc tai to)
v ala gia toc ctia chuyén dong (don vi thuong dung 1a m/s? va cm/s?)
v x latoa do; v 1a van tde & thoi diém t
vty 12 thoi diém ban dau (so voi mbe thoi gian), to > 0 néu mdc thoi gian

chon trude to va to < 0 néu mde thoi gian chon sau to, dé don gian
thuong chon méc thoi gian tring véi to khi d6 to = 0.
v' Khi vat qua gdc toa do thi x = 0; khi van tdc d6i chiéu thi v = 0.

Vi du 1: Cho phuong trinh chuyén dong ctia mot vat: x = 2t + 10t + 100 (trong d6
x do bang m, thoi gian t do bang s)
a) Tinh gia toc cua chuyén dong.
b) Tim vén tbc lac t=2s.
¢) Xac dinh vi tri ctia vat khi vat c6 van tde 30 m/s.
d) Xac quing dudng di duoc cta vat sau khoang thoi gian 5 s (ké tir t = 0).
Huéng din
+ So sanh phuong trinh x = 2t> + 10t + 100 v&i phuong trinh téng quat
1 ’ X, =100m; v, =10m/s
X=X, +V,t+—at” taco: {
2 Ea:Z:a=4m/s2
a) Gia toc ctia chuyén dong 1a a = 4m /s
b) Van tdc cua vt tai thoi diémt=2s: v= votat=10+4t=10+4.2= 18(m/s)
¢) Khi vét ¢6 van toc v =30 m/s thi: 30=10+4t =t =5s
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+ Vi tri cua vat lue nay 1a: x = 262+ 10t + 100 = 2.52 + 10.5 + 100 = 200m
d) Quang duong di dugc cta vat: s=v,t+ %at2 =10.5 +%.52 =100m

Vi du 2: Mot chit diém chuyén dong theo phuong trinh: x =10+ 20t —2t> (v6i x
do bang m, t do bang s). Hiy x4c dinh :
a) Gia tdc, toa dd xo va van tde ban du vo.
b) Van tdc & thoi diém t = 3s.
¢) Vin tde lac vat c6 toa do x = 60 m.
d) Toa dd ltc van téc 1a v =4 (m/s).
e) Quing duong di tir t; = 2s dén t, = 5s.
f) Quang duong di duoc khi van tdc thay ddi tir vi = 8 (m/s) dén va = 4 (m/s).
Huwéng din
a) So sanh phuong trinh x =10+ 20t — 2t* v&i phuong trinh tong quat
1 X, =10m; vj; =20m/s
X=X, +V,t+—at’ tacod: < | )
2 5a=—2:>a=—4m/s
b) Phuong trinh van toc ciia chit diém: v = vo + at = 20 — 4t
+ Van toc ¢ thoi diém t = 3s 1a: vi-3=20—-4.3 =8 m/s
¢) Khi x =60 = 60=10+20t -2t :>t:5(s)
+ Thay t = 5s vao phuong trinh vén toc ta c6: v=20—-4.5=0
d)Khiv=4m/s =>4=20-4t=t=4s
+ Thay t = 4s vao phuong trinh chuyén dong ta co:
x=10+20t-2t> =10+20.4-2.4° = 58(m)
o 1
e) Phuong trinh quang duong cua chat diém: s= vt + Ea‘[2 =20t —2t’
+ Quing dudng chét diém di duoc trong thoi gian t; = 2s 1a:
s, =20t -2t>=20.2-2.2° = 32(m)
+ Quing dudng chét diém di duoc trong thoi gian t, = 5s 1a:
s, =20t—2t*=20.5-2.5" = SO(m)
+ Vay quing dudng chét diém di duoc trong thoi gian t; dén t, 1a:
As=s,—s, =50-32=18(m)
f) Taco: v’ —v; =2as

+ Quing dudng chét diém di duoc tir vo = 10 m/s dén v, = 8m/s la:
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8 —10°
2.(—4)
+ Quang dudng chat diém di duoc tir vo = 10 m/s dén v, = 4m/s 1a:
4’ -10°
2.(—4)

+ Vay quing dudng chit diém di dugc tir vi = 8 m/s dén v, = 4m/s la:
As=s,—s,=10,5-4,5=6(m)
Vi du 3: Mot vat chuyén dong bién ddi déu c6 phuong trinh van toc theo thoi gian
t 1a: v =20 + 8t (trong d6 x do bang cm, t do bang s).
a) Xac dinh van tbc ddu va gia téc cua vat. Tir d6 cho biét tinh chit cua

Vi —v; =2as, =s, = :4,5(m)

Vi —v, =2as, =s, = =10,5(m)

chuyén dong (chuyén dong nhanh dan déu hay cham dan déu).

b) Xac dinh vén toc va vi tri cua vat tai thoi diém t = 2 s. Biét tai thoi diém
ban dau vat dang & vi tri xo = 0.

¢) Xac dinh quing duong di duoc trong khoang thoi gian t = 5 s ké tir khi bt
dau chuyén dong.

d) Tinh quing duong vat di duge tir t; = 2s dén t, = 5s. Tinh vy trong khoang
thoi gian nay.

Huéng din
v, =20(cm/s)

a) So sanh véi phuong trinh van tc tong quat v = v + at = 5
a= 8(cm /s )

+ Vi van tdc vo va gia tc a cing ddu nén chuyén dong cua vat thudc loai chuyén
dong nhanh dan déu.

b) Thay t = 2 s vao phwong trinh vén téc ta ¢6: v =20 + 8.2 = 36 cm/s

+ Phuong trinh toa d6 (phuong trinh chuyén dong) cua cht diém la:

1 . .
X =X, +V,t +Eat2 =20t +4t> (x do bang cm, t do bang s)

+ Thay t = 2s vao phuong trinh toa do ta c6: x =20.2 + 4.2 =56 cm
¢) Van tde cua vat khit=5s1a: v=20+ 8.5 =60 cm/s
. . 22 2 _ 902
+ Quang dudng di duge ctia vat khi t = 5s: s =~ 5 Vo _ 60 % - 200(cm)
a .
d) Van toc cua vat khi t; = 2s: v; =20 + 8.2 = 36 cm/s
+ Quang duong vat di duoc trong thoi gian t; = 2s:
22 2 _90?
Sl:vl V0:36 0 =56(cm)
2a 2.8
+ Van tdc ctia vat khi t, = 5s: vo = 20 + 8.5 = 60 cm/s
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+ Quang duong vat di dugc trong thoi gian t, = Ss:
vi-vy  60°-20°
"2 28
+ Vay quing dudng chét diém di duoc trong thoi gian tir t; = 2s dén t, = 5s
As=s,—s, =200—-56=144(cm)

S, =200(cm)

: o N v,+v, 36+60
+ Van toc trung binh trong thoi gian nay 1a: v, =——=*= =

5 5 48(cm/s)

Vin dé 2. Cho cAc moi lién hé vé vén toc, thoi gian, quing dwong, vi tri

TSRy 1
+  Vitrl ¢ thoi diém t: x =x, +v,t +5a‘c2

: . 1
+ Quang duong di dugc sau thoi giant: s=v,t+ Ea‘[2

+ Van toc vao thoi diém t: v=v, +at

+ Modilién h¢ vo, v,avas: v —v; =2as (s 1a quing duong di tir v, — v)

v" Khi chon chiéu duong la chiéu chuyén dong thi v* — V(Z) = 2as, khi chon
chiéu duong nguoc chiéu chuyén dong thi vi -V’ =2as (¥)

v' Trong chuyén dong thing bién ddi déu, van tdc trung binh trong khoang

.. \ X , X n , vV, +V
thoi gian tir t; dén t> duge tinh bang cong thirc: v, = % (**)

(V6i vi 1a van tdc lac t; va v, 13 van toe lac va)
. Chirng minh biéu thire (*):
+ Khi chon chiéu duong nguoc chiéu chuyén dong thi:

S=X,—X= (Vt+lat2j
—Ay T AT T Vol TS
2

2
., V-V V-V 1 |v—v
+Laico: v=v,+at=>t= °:>s=—£v{ °}+Ea[ O}j
a

2 2

vi—v

—s=- O |=vg -V =2as
2a

+ Chuy v, vo va a c6 gia tri dai s6, con s ludn duong
¥ Chirng minh biéu thire (**):
,—X, (V0t2 +0,5at] ) - (VO‘[1 + O,Satlz)

. X
+Taco: v, = =
, -t t,—t

2 1
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Vo (t, —t,)+0,5a(t; -t )
t, —t

SV =
2 1
v, +at, +V0+at2 VitV

2 2

1
=V, =V, +5a(t2 +t,) =

Vi du 4: Tinh gia tdc ciia chuyén dong trong céc truong hop sau:
a) Xe roi bén, chuyén dong thing nhanh dan déu. Sau 1 phat vén toc dat
54km/h.
b) Xe dang chay voi van toc 36 km/h thi him phanh va ding lai sau 10 s.
¢) Xe chuyén dong thing nhanh dan déu. Sau 1 phut, van tdc ting tir 18km/h
1én 72 km/h.
Huéng din
a) Van toc vao thoi diém t: v=v, +at
Sau thoi gian t = 1 min = 60 s thi van toc v = 54km/h = 15m/s, va luc dau xe bét
dau doi bén nén vo = 0. Do d6: 15=0+60a=>a=0,25m /s’
b) Ta ¢6: vo=36km/h=10m/s, t=10s,v=0nén: 0=10+10a=a=-1m/s’
¢) Ta cé: vo = 18km/h = Sm/s, v =72 km/h = 20m/s, t = 1 min =60 s
Do d6: 20=5+60a=a=0,25m/s’

ViduS: Van tde cua mot chét diém chuyén dong doc theo truc Ox cho bdi hé
thirc: v=10-2t (m/s).

a) Tinh vén toc tai thoi diém ban dau t = 0 va gia tdc ctia chuyén dong.

b) Van tdc trung binh va téc d trung binh cua chat diém trong khoang thoi

gian tir t; = 2s dén t, = 4s 12 bao nhiéu.
Huéng din

a) Tl phuong trinh v =10—2t (m/s) ta c6: v, =10m/s; a=-2m/s’
b) Van tdc trung binh trong khoang thoi gian tir t; dén ta:

2 2
) X, —X v,t, +0,5at; ) —(v,t, +0,5at
+Tacod: v, === '=(02 2) (01 1)
t, —t, t,—t,

vo(t,—t,)+0,5a(t; -t}

S Ve =

tz_tl

v, t+at, +V0+at2 v tv,
2 2 2
. {vl =10-2t,=10-22=6m/s
+ Ma:

1
=V, =V, +Ea(t2 +t,) =

=V, =4m/s
v,=10-2t,=10-24=2m/s
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+ Vi v; va vz cing dau nén trong khoang thoi gian nay vat chua doi chiéu chuyén

dong nén van tdc trung binh va tdc do trung binh bing nhau nén V= v, =4m/s

Vi du 6: Mot 6t dang chuyén dong thang déu véi van toc 72 km/h thi giam déu
toc d9, khi di duoc quang dudng 50m thi van tc chi con lai mot nira ban dau.
a) Tinh gia téc cua 6to.
b) Tinh quing duong di duoc cho dén khi ding hin
Huwéng din

v’ —v, =2as

2 2
a) Ta co: v :a:ﬁ:—?ﬁ(m/sz)
V=7°;s=50m;V0=20m/s 2s
22 2 A2
b) Taco: v’ —v2=2as = s=— 0= O —20 =20 ~66,67m

20 2.(3) 3
Vi du 7: Mot vat chuyén dong trén 3 doan dudng lién tiép bang nhau trudc khi
dirng lai. Biét rang thoi gian chuyén dong trén doan duong thir 2 vat di trong 1gidy.
Tinh thoi gian vat di 3 doan duong nay.

Huéng dian

Chon méc t = 0 14 luc xe ding hian. Chidu duong nguoc chiéu chuyén dong cua xe.
Gbc toa do tai chd dimng. Bai toan twong dwong nhu vat chuyén dong nhanh déan tir
vi tri dimg dén vi tri xuat phat (di 1ui).

. D 1
+ Goi t3 1a thoi gian di trén doan 3 ta cd: s = Eati (1)

1
+ Quing duong di duoc trén doan 3 va 2: 2s = Ea(t3 + 1)2 (2)

2
2—(t3+1) =20 =6 +2t, +1=t] -2t,-1=0
A . ’ - 2 3713 3 3 3 -
+ Lay (2) chia (1) ta co: t3

=t :1+\/§:t2:2+\/§

+ Khi di trén ca 3 doan : 3s = %a‘[2 3)

2
+ Léy (3) chia (1) ta c6: 3=:—2:t2:3t§:t=t3\/§=(1+\/5)\/§=\/§+\/g

3

+ Vay tong thoi gian 13 t = 3 ++/6
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Vén dé 3. Quing dwong di dwoc tir t; dén t,
Loai 1. Quing dwong di dwgc trong gidy thir n (trong gidy cudi cia n gidy dau
tién)

. . 1
+ Quang duong di dugc trong thoi giant: s= v t+ Eat2

5 1
+ Quang duong di dugc trong n gidy dau tién: s, = v, .n+ Ea.n2
+ Quing dudng di duoc trong (n — 1) gidy dau tién:
1
S, = Vo.(n—1) +Ea.(n 1)’
+ Quing dudng di duoc trong gidy thir n (trong gidy cudi cua n gidy dau tién)
la: As=s, —s, |
1, 1 2 1
= As=v,n+—an’—|v,.(n-1)+=a(n-1) |=v,+an——a
2 2 2
+ Khi vat chuyén dong cham dan déu, dén khi dung lai ta co:
- 1
v=0=v,+at—">v, +a.n=O:As=—Ea
Vi du 8: Xe may chuyén dong thang nhanh dan déu tir trang thai nghi, trong 3s dau
di dugc quang duong 2,5m.
a) Tim gia téc va van tdc ciia xe may luc t = 3s.

b) Tim quing duong xe may da di trong 2 gidy dau va trong gidy thu 3.
Huwéng din

a 2 A . s A
a) Taco: s=v,t+ EtZ . Vi xe chuyén dong nhanh dan tir trang thai nghi nén v, =0

R 1 , 2s 5 )
+Viy: s=—at" >a=—=—(m/s
YRy e 9( )

O |

+ Van tc clia xe may lict=3s: v=at = .3=§(m/s)

1
b) Theo trén ta c6: s = Eat2

. A ah 1
+ Quang duong xe may di dugc trong 2 gidy dau tién: s_, = Eat2 =

+ Quing dudng xe may di dugc trong 3 gidy dau tién: Sy = Eat =

74



25
—m
18
Vi du 9: Mot 6 t6 chuyén dong thang cham dan déu. Xac dinh quang duong 6 t6 di
dugc cho dén khi dimg lai. Biét quang duong 6 t6 di duoc trong gidy dau tién gip
39 14n quing dudng chat diém di dwoc trong gidy cubi cung va tdng quing duong
di dugc trong hai khoang thoi gian dé 1a 20m.

Huéng din

+ Viy quang dudng di duge trong gidy thir 3 1a: As=s_; -8, =

Céch 1:
L 1
+ Phuong trinh quang duong cua chat diém: s= vt + Eat2 *)

+ Goi 51 va s; lan luot 1a quang duong chat diém di duoc trong 1 gidy dau va trong
s, =39s, s, =19,5(m)
=
s, =0,5(m)

+ Tir (*) ta c6 quing duong chit diém di dugc trong gidy dau tién (t = 1) la:

1 gidy cudi. Theo d¢ ra ta co:
s, +s,=20

sl=19,5:V0.1+%a.12<:>V0+0,5a=19,5 (%)

+ Néu chon t = 0 1a luc chat diém dimg lai va coi nhu chat diém di 1ui thi bai toan
xem nhu chét diém chuyén dong nhanh dan déu véi gia toc |a| va vén toc ban dau
: A 1
bang 0. Do do ta viét lai phuong trinh quang dudng nhu sau: s = E|a| t?
+ Suy ra quing duong chit diém di dugc trong gidy cudi la:
1 2 |a| 2
s, =—lal.(1) < 0,5=—=a|=1({m/s
=) = 05=Elsal=1(m/s)
+ Vi lic déu chét diém chuyén dong cham dan = a<0=a=-1(m/s’)

+ Thay a =—1(m/sz) vao (**) ta co: v, =20(m/s)

2 2

+Tach: s=— 20
2a
o Cae -ve  =20°
+ Khi dimng lai thi v=0nén: s =—%=—"——-=200(m)
2 2.(-1)
Céch 2:
_— 1

+ Phuong trinh quang duong cua chat diém: s= vt + Eat2 1
+ Phuong trinh vén tdc ciia chat diém: v = v, +at 2)

+ Quing dudng chat diém di dwoc trong thoi gian n gidy la:

s, =V,.(n) Jr%a(n)2
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+ Quing dudng chat diém di duoc trong thoi gian (n— 1) gidy 1a:
1
S, =Vo.(n—1)+ Ea(n 1)’

+ Suy ra quing duong chit diém di dugc trong gidy cudi la:
1

As=s, -5, =¥y (n) +2a(n) —{VO.(n—l)Jr%a(n—l)z}

1
:>As=v0+an—5a 3)
. 2 t=
+ Khi chit diém ding lai thi: { ‘(l)iwo +an=0 4)
V=
1
+ Thay (4) vao (3) ta c6: = As = —Ea =a=-2.As &)

+ Goi s; va s, 1an luot 1a quing duong chét diém di dugc trong 1 gidy dau va trong

A A N o [s, =39s, s, =19,5(m)
1 gidy cuoi. Theo dé ra ta co:

s, +5,=20  [s,=0,5(m)=As
+ Theo (5) ta co: a=-2As=-2.0,5=~1(m/s’) (6)
+ Tir (1) ta c6 quang duong chit diém di dugc trong gidy dau tién (t=1) la:
1
s, =19,5=V0.(1)+5a.(1)2 v, +0,52=19,5 ()
+ Thay (6 ) vao (7) tacé: v, = 20(m/s)
2 2
+Tach: s=v 0
2a
_ 2 _ 2
+ Khi dimg lai thi v =0nén: s= "0 =20 __200(m)
2 2.(-1)

Loai 2. Quéang dwong di dwoc trong k gidy

1
+ Quang duong di dugc trong thoi gian t: s = vt + Ea‘[2
~ . . A A in |
+ Quang duong di dugc trong n gidy dau tién: s, =v,n+ Ea.n
+ Quing dudng di duoc trong (n — k) gidy dau tién:

n

S, = Vo.(n —k)+%a.(n—k)2

+ Quing dudng di duoc trong k ké tir gidy thir (n — k) dén hét gidy thu n la:
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As=s, —s = As=v0.n+%a.n2 —[VO.(n—k)+%a.(n—k)2}

= As=v,k+ank —%.a.k2 = k(v0 +an —%.a.kj

+ Khi vat chuyén dong cham dan déu, dén khi dung lai ta co:
- 1
v=0=v,+at—">v +an=0=As=—-—ak’

Vi du 10: Xe may chuyén dong thing nhanh dan déu, trong 5s du di dugc quing
duong 8,75 m. Biét van tdc xe may lac t =3s 1a v =2 m/s.
a) Tim gia toc va van toc ban dau cua xe may.
b) Tim quing duong xe may di trong 10s ké tir cudi gidy thir 5.
Huéng din

a
2) Ta co: S=V0t+§t2 :{8,75=5V0 +12,5a:>{vo =0,5m/s

2=v,+3a a=0,5m/s’

v=yv,+at

b) Quang duong xe may di dugc trong 5s: s _, =v,t +%tZ =8,75m

+ Quéng duong xe may di duogc trong 15s: s _, =v,t +%t2 =63,75m

+ Quéng dudng di dugc trong 10s ké tir cudi gidy thir 5: As=s_, —s,_, =55m

Vi du 11: Mot chat diém chuyén dong thang chdm dan déu. Tim thoi gian chuyén
dong cho dén khi dung lai. Biét quing dudng chit diém di duoc trong 2 s dau dai
hon quing duong chit diém di duoc trong 2 s cudi 1a 36 m va tong quing dudng di
duoc trong hai khoang thoi gian d6 1a 40 m.

Huwéng din
Céch 1:

L 1
+ Phuong trinh quang duong cua chat diém: s = vt + Eat2 *)

+ Goi s; va s; 1an luot 1a quing duong chét diém di dugc trong 2 gidy diu va trong
s,—s, =36 [s,=38(m)
=
s,+s,=40  |s,=2(m)

+ Tir (*) ta c6 quing duong chit diém di duogc trong 2 gidy dau tién (t = 2) la:

2 gidy cudi. Theo dé ra ta co: {

Sl=38=V0.2+%a.22<:>V0+a=19 (**)
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+ Néu chon t = 0 1a Iic vét dung lai va coi nhu chit diém di lui thi bai toan xem
nhu xe chuyén dong nhanh dan déu véi gia tdc |a| va van toc ban dau bang 0. Do
1

d6 ta viét lai phuong trinh quing dudng nhu sau: s = E|a| t’

+ Suy ra quing duong chit diém di dugc trong 2 gidy cudi 1a:
1 2 1 2 2
s, =—|al.(2) ©2=—a|.(2) =|a|=1({m/s
 =21al ()} = 2=2al(2) = al=1(m /")
+ Vi liic déu chit diém chuyén dong cham din = a<0=a=-1(m/s’)
+ Thay a=—1(m/sz) vao (**) ta c6: v, =20(m/s)
+ Phuong trinh van toc cta chit diém: v=v, +at=20—t

+ Khi dimg lai thi: v=020-t=0= t=20(s)

Céch 2:

L 1
+ Phuong trinh quang duong cua chat diém: s = vt + Eat2 (1)
+ Phuong trinh van toc cta chét diém: v =v, +at 2)

+ Quang dudng chat diém di duoc trong thoi gian n gidy la:
s, =V,.(n) -i-%a(n)2

+ Quing dudng chat diém di duoc trong thoi gian (n — 2) gidy 1a:
8, =Vy.(n-2) +%a(n ~2)’

+ Suy ra quing duong chit diém di dugc trong 2 gidy cudi 1a:

As=s -5 :Vo,(n)%a(nf {VO.(n_z)%a(n_z)z}

= As=2v, +2an—2a=2(v,+an—a) 3)
. 2 t=
+ Khi chat diém dung lai thi: { I(l)iwo +an=0 “4)
V=
\ , As
+ Thay (4) vao 3) taco: => As=—-2a=>a= =) %)

+ Goi s; va s; lan luot 1a quang duong chat diém di duoc trong 2 gidy dau va trong

5-5,=36 _ {sl =38(m)

2 gidy cudi. Theo dé ra ta co:
sty {81-1-82:40 s, =2(m)=As

+ Theo (5) ta ¢ a=A—;=—1(m/s2) (6)

78



+ Tir (1) ta c6 quing duong chit diém di dugc trong 2 gidy diu tién (t = 2) la:
s, =38=V0.(2)+%a.(2)2 & 2v,+2a=38=v,=20(m/s) (7)

+ Phuong trinh van toc cta chit diém: v=v, +at=20—t
+ Khi dung lai thi: V:Oc>20—t:0:>t:20(s)
Vi du 12: M6t ngudi ding & sin ga nhin ngang dau toa tiu thir nhit cuia mot doan
tau bat ddu chuyén banh. Thoi gian toa thir nhat qua trudc mit ngudi dy lat; =6 s.
Hoi toa thir 9 qua trudc mit nguoi ay trong bao lau? Biét rang doan tau chuyén
dong nhanh dan déu, chidu dai cac toa bang nhau va khoang hé giita 2 toa 1a khong
dang ké.

Huwéng din

L . 1 C A i % A 1a
+ Tau bat dau xuat phat nén ta co: s= Ea‘[2 . Goi chiéu dai moi toa tau la ¢

e AL . A1 1
+ Khi d6 thoi gian n toa tau di qua mat nguoi ay la: n./ = Eati

2
n-1

1
+ Tuong tu ta c6 thoi gian (n—1)toa di qua la: (n—1)¢ = Eat

. 1
+ Thoi gian ma toa 1 quala: /= Eatl2

t =t
+Vaytaco: < " 1\/5 :Atnztl(f—Vn—1)=1,03s

t,, =tvn-1

Vin dé 4. Viét phwong trinh chuyén dong, phwong trinh van toc. Xac dinh vi
tri va thoi diém gip nhau.

+ Néu dé chua chon hé quy chiéu thi ta ty chon. Thuong dé don gian ta nén
chon géc toa do, géc thoi gian tai vi tri bat dau xuét phat cia vét, chiéu
duong la chiéu chuyén dong cua vat. Néu c6 nhiéu vat thi ta chon theo
mot vat don gian nhét (vt xudt phat dau tién).

+ Viét phuong trinh tong quat va xac dinh cac dai lugng trong phuong trinh:

= Phuong trinh chuyén dong tong quat c6 dang la:

X=X, +V0(t—t0)+%a(t—t0)2

=  Phuong trinh van toc tong quat c¢6 dang la: v = v, + a(t - to)

= Can phai xac dinh dugc cac thong so6: xo, Vo, a, to
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+ Khi hai vat gap nhau thi: x, =x,
Chuy:
+ Chuyén dong nhanh dan déu thi a.v > 0. Khi chon chiéu dwong 1a chiéu
chuyén dong thi v>0=a>0.
+ Chuyén dong cham dan déu a.v < 0. Khi chon chiéu dwong 14 chiéu chuyén
dong thiv>0=a<0.

Vi du 13: Cung mot luc hai xe di qua 2 dia diém A va B cach nhau 280 m va di
cung chiéu nhau. Xe A ¢6 van toc dau 36 km/h chuyén dong nhanh dan déu véi gia
tdc 40 cm/s%. Xe B ¢6 van tde dau 3 m/s chuyén dong nhanh dan déu véi gia toc 0,4
m/s%. Chon tryc toa do Ox c¢6 phuong AB, géc tai A, chiéu duong tir A dén B. Géc
thoi gian 1a lac hai xe cung lic qua A, B.

a) Viét phuong trinh chuyén dong va phuong trinh vén toc cua hai xe.

b) Sau bao lau hai xe gap nhau.

¢) Khi gip nhau xe A da di duoc quang duong dai bao nhi€u mét.

d) Tinh khoang cach giira hai xe sau 10s.

Huwéng din

+ Ddi: voa = 36 km/h = 10 m/s; ax = 40 cm/s? = 0,4 m/s>
a) Viét phuong trinh chuyén dong cua hai xe.

A Voa B v

n
>

v

0 X
+ Goc thoi gian 1 lac hai xe cing qua A va B = toa =tz =0

+ Goc toa do tai A, chidu tir A dén B nén: xa = 0; xo5 = 280m

Voa =10m/s

+ Hai vat chuyén dong theo chiéu chiéu duong nén vo > 0 =
Vog =3m/s

A A 2 N a, =0,4m/s’
+ Vi hai vat déu chuyén dong nhanh dan déunéna>0—=
a, =0,4m/s’
x, =10t +0,2t
Xy =280 +3t+0,2t*
v, =10+0,4t
Xy =3+0,4t

+ Vay phuong trinh chuyén dong cua xe A va B la: {

+ Vay phuong trinh vén tdc ciia xe A va B la: {

b) Khi hai xe gdp nhau: x, =x,
<10t +0,2t> =280+ 3t +0,2t* = 7t =280 = t =40s
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1
S, = Vout +§at2 =10t +0,2t’

c) Taco: =s, =720m
t=40s
_|x, =10t+0,2t 10 X, =120m
d) Ta co: — = AX=X, —Xx, =210m
X =280+3t+0,2t° X =330m

Vi du 14: Luc 7 gio 30 phat sang mot 6 to chay qua dia diém A trén mot con
duong thang voi van tde 36 km/h, chuyén dong chdm dan déu vai gia toe co do 16n
20 cm/s2. Cung luc d6 tai diém B trén cung con dudng d6 cach A doan 560 m mot
6 to khac bat diu khoi hanh di nguoc chiu xe thir nhat, chuyén déng nhanh dan
déu véi gia tdc c6 do 16m 0,4 m/s2. Chon truc toa dd Ox ¢ phuong AB, géc tai A,
chiéu duong tir A d&én B. Gdc thoi gian 1a luc 7 gio 30 phit.

a) Viét phuong trinh chuyén dong va phuong trinh vén tbc cua hai xe.

b) Hai xe gip nhau luc méy gio.

¢) bia diém gip nhau cach dia diém A bao nhiéu.

Huwéng din
+Pdi: voa = 36 km/h = 10 m/s; ax = 20 cm/s? = 0,2 m/s>
a) Viét phuong trinh chuyén dong cua hai xe.
A \;OA‘ B \;SB

» »

O X

v

+ Goc thoi gian 1 lac hai xe cing qua A va B = toa =tz =0
+ Goc toa d¢ tai A, chiéu tir A dén B nén: xoa = 0; Xo5 = 560m
+ Vi xe A chuyén dong chdm dan déu theo chiéu chiéu duong nén v>0va a <0,
. | Voa=10m/s
do d6 ta co: )
a, =—0,2m/s
+ Vi tai thoi diém ban dau, xe B bit ddu khoi hanh chuyén dong nhanh dan déu
Vop =0

theo chiéu chiéu &m nén vo =0 va a < 0, do do ta co: R
a, =-0,4m/s

x, =10t —0,1t°
Xy =560 - 0,2t
v, =10-0,2t

vy =—0,4t

+ Vay phuong trinh chuyén dong cia xe A va B 1a: {

+ Vay phuong trinh vén tdc ciia xe A va B la: {

b) Khi gip nhau thi: x, =x, < 10t-0,1t> =560 - 0,2t
= 0,1t +10t —560 = 0 = t = 40s = 7h30ph 40s
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x, =10t -0,1t>

=X, =240m
t=40s

c) Taco: {
VAn dé 5. Bai to4n lién quan dén do thi chuyén dong thing bién déi déu
. 1
+ Vi phuong trinh chuyén dong c6 dang x =x, +v,t +§at2(hém bac 2 theo
t) nén do thi c6 dang parabol. D6 thi c6 phan 16m quay 1én néu a >0va do
¢6 phan 16m quay xuéng néu a <0.
+ Phuong trinh van toc c6 dang v = v, +at (ham bac nhét theo t) nén do thi co
dang 1a dudng thang. Thuong chon chidu duwong 13 chiéu chuyén dong nén

khi chuyén dong nhanh dan déu thi a > 0 nén duong thing di 1én, khi
chuyén dong chdm dan déu thi a < 0 duong thang di xudng.

Vi du 15: Mot xe may chuyén dong bién doi y

3 . . by (m/s)
deu c6 do thi van toc — thoi gian nhu hinh ve.
a) Néu nhan xét tinh chét chuyén dong. o !
b) Xéc dinh quang duong di dugc trong i
20s dau tién. i
¢) Tinh van toc trung binh trong khoang 0 ¢ (SL
20

thoi gian tir t =0 dén t=20s.

Huéng dian
a) Do thi déc 1én nén xe may chuyén dong nhanh dan déu véi van toc dau bang 0.
=0 _v-v, 12-0

NS AL 2
b) Tu do thi ta co: =a= :O,6(m/s )
t=20s toa 20

+ Quang duong di dugc la: s=v,t+ %a‘[2 = %.0,6.202 =120m

, \ + 12+0
¢) Van toc trung binh trong 20s dau: v, = v 2V° _ero

6m/s

Vi du 16: Xe dap (1) va xe may (2) chuyén
dong bién ddi déu c6 d6 thi van tde — thoi gian
nhu hinh vé.
a) Néu nhan xét tinh chit chuyén dong
cua mdi xe.
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b) Xac dinh quang duong di dugc trong
5s dau tién ctia mdi xe.
¢) Tinh van tdc trung binh ctia mdi trong
khoang thoi gian tirt=0dént =35 s.
Huwéng din

a) Do thi van toc — thoi gian cta xe dap (1) doc 1én nén xe dap chuyén dong nhanh

dan déu véi van toc dau bang 0.
+ Do thi van toc — thoi gian ctia xe may (2) doc xudng nén xe may chuyén dong
cham dan véi van toc dau bang 5 m/s

b) Xét véi xe dap (1):
3 vy, =0 - -
+Tuddthitaco: { " =a, = VOlzuzl(m/sz)
t=35s t 5

1 1
+ Quang duong di duoc la: s, = V01t+58l2 =E.1.52 =12,5m

* Xét v6i xe may (2):

3 \a - -
+Tuddthitaco: { 2~ =a,=-2_"0 =u=—1(m/s2)
t=3s t 5

N o . 1 1 2
+ Quéng dudng di dugc 1a: s, =V0t+5at =5.5+E.(—1).5 =12,5m

£ A + 5+0
c¢) Van toc trung binh trong 5s dau cta xe dap: v, = v 2V°1 =——=2,5m/s

v+vy, 0+5

=2,5m/s
2

+ Van tdc trung binh trong 5s dau clia xe may: v,,, =

Vi du 17: Mot thang may chuyén y
dong c6 dd thi van téc — thoi gian
nhu hinh vé. 12p-------
a) Néu nhan xét tinh chét
chuyén dong trén mdi giai
doan.

b) Tinh quing dwong chuyén C t(s)
dong trén mdi giai doan. 0 20 40 50 "
¢) Tinh van tdc trung binh

trong khoang thoi gian tur t
=0dént=40s.
Huwéng din
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a) Trong 20 s ddu vét chuyén dong nhanh dan déu véi véan tée dau bang 0. Trong
20 s tiép theo vat chuyén dong thang déu voi van toc 12 m/s. Trong 10 s tiép theo
vat chuyén dong chdm dan véi van téc dau 12 m/s

b) X¢ét trong giai doan OA
Voon =05 to, =20s
+ Ta co: - -
acod al:V Vo _12 0=0,6(m/s2)
toa 20

+ Quing dudng di duoc la: s, = v,t Jr%alt2 = %202 =120m
* Xét trong giai doan AB:
+ Vit chuyén dong thang déu vdi van te v, = 12m/s trong thoi gian t, = 20s
+ Do do6 quang duong di duoc la: s, =v,t, =12.20=240m
* Xét trong giai doan BC:
Vope =12m/s; ty. =10s

+ Ta co: a =Y~ Vo _0-12
ot 10

BC

=—1,6(m/s2)

1
+ Quing duodng di dugc 1a: s, =|v,t+ Eazt2

=‘12.10+%.(—1,2).102 =60m

AX s +s, 1204240

¢) Van tdc trung binh trong 40 gidy dau: v, = ™ - = 20 9m/s
Vi du 18: Do thi van toc cua v (m/s)

mot chat diém chuyén dong 6 ------------------5 .

doc theo truc Ox duoc biéu i

dién nhu hinh v&. Hay xac o 5I i t(i)
dinh gia téc cua chat diém i 1015

trong cac khoang thoi gian: i

0s—5s;5s—15s;t>15s. -6 I

Huéng din
* Xétgiaidoan 0s—5 s
+ Trong giai doan tir t; = 0 dén t, = 5s van tdc cua chat diém khong doi
v, =—6(m/s). Do d6 vat chuyén dong thang déu = a; = 0

* Xét giaidoan 5s—15s
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+ Trong giai doan tir t, = 5s dén t; = 15s vén tdc cia chit diém ting tir

v, = —6(m/s) dén v, = 6(m/s) nén gia toc trong giai doan nay 1a:
_vimv, 6-(59) =1,2(m/s%)
t,—t, 15-5

* Xét giaidoant>15s

ay

+ Trong giai doan t; > 15s van tdc cta chat diém khong do6i v, = 6(m/ S) . Do d6

vat chuyén dong thang déu = a3 =0

Vi du 19: Mot vat chuyén dong trén duong thang theo ba giai doan lién tiép: Bat
dau chuyén dong nhanh din déu tir nghi véi gia téc a; = 5Sm/s%; tiép theo chuyén
dong déu; cudi cung chuyén dong chdm dan déu voi gia tdc as = -5m/s? cho toi khi
dirng lai. Thoi gian chuyén dong tong cong 1a 25s. Vén tdc trung binh trén ca doan
duong l1a 20 m/s.

a) Tinh vén tc cua vat trong giai doan chuyén dong déu.

b) V& d0 thi van tdc - thoi gian ctua chuyén dong.

Huwéng din

a) Goi v; 1a van tdc cudi cia giai doan chuyén dong nhanh dan déu (ciing 1a van tdc
cla giai doan chuyén dong thing déu va van tdc ban dau cua giai doan chim dan
déu); S1, 82, 83 VA t1, to, t3 14n luot 1a quang duong di dugc va thoi gian chuyén dong
clia mdi giai doan.

+Taco: s, +8, +8; = V,t =20.25=500(m) (1)
t,+t, +t; =25(s) )

* Trong giai doan 1:

+ Van toc cudi giai doan 1: v, =a,t, = 5t, 3)
. 1

+ Quing dudng di dugc: s, = Ealtl2 =2,5t 4)

* Trong giai doan 2:

+ Quang duong di duoc: s, =v,t, =5tt, 4)

* Trong giai doan 3:

+ Van toc cudi giai doan 3: 0=v, +a,t, =5t, —=5t, =t =t, (6)
. 1

+ Quang duong di dugc: s, = v,t, +Ea3t§ =5t,t, —2,5t; (7

+ Thay (6) vao (7) ta c: s, = 2,5t; ®)

+ Thay (4), (5), (8) vao (1) ta c6: 2,5t7 +5t,t, +2,5t7 =500 )
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+ Thay (6) vao (2) ta co: 2t, +1t, =25(s) = t, =25 21, (10)
+ Thay (10) vao (9) ta c6: 2,5t +5t, (25—21,)+ 2,5t =500

t, =20(s)

t, =5(s)

+Vit +t, > 25(3) = loai nghiém t; = 20s chi nhén nghiém t; = 5s

& 2,562 +125t, — 1017 +2,5¢7 = 500:{

+Vayti=t3=5svat,=15s
+ Thay t; = 5s vao (3) ta co: vi = 25 m/s

b) V& db thi van tdc theo thoi gian trong mdi giai doan

v (m/s)
25|----- .
t(s)
O s
BAI TAP VAN DUNG

Bai 1:
Mot chit diém chuyén dong doc theo truc Ox, theo phuong trinh x =2t +3t> (x do
bang m, t do bang gidy).
a) Hay xéc dinh gia téc va van toc ban dau cua chat diém
b) Tim toa d6 va van tdc tirc thoi cta chat diém tai thoi diém t=3 s
Bai2: Mot vat chuyén dong theo phwong trinh: x = 4> + 20t (v6i x do bang cm,
t do bang s)
a) Xac dinh van tdc dau va gia tde cua vat.
b) Xac dinh van tde va vi tri ctia vt tai thoi diémt=2s
¢) Tinh quing dudng di dugc trong khoang thoi gian t =5 s ké tir khi bat dau
chuyén dong.
d) Tinh quing duong vat di dugc tir t; = 2s dén t, = 5s. Tinh v, trong khoang
thoi gian nay.
Bai3: Mot vat chuyén dong thang theo phuong trinh: x =t* —4t—5 (x do bang
cm, t do béng S)
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a) Xac dinh X,, v, a. Suy ra loai chuyén dong.

b) Tim thoi diém vat dbi chiéu chuyén dong. Toa do vat lac do.
¢) Tim thoi diém va van toc vat khi qua géc toa do.

d) Tim quang duong vat di dugc sau 2s.

Bai4: Mot vat chuyén dong v6i phuong trinh x =5+10t —t* (v6i x do bang m, t
do bang s). Hiy xac dinh:

a) Gia tbc, toa d0 xo va van tdc ban dau vo.

b) Van téc ¢ thoi diém t = 3s.

¢) Van tbe lac vat co toa do x = 30 m.

d) Toa do ltic van toc 1a v =4 (m/s).

e) Quing duong di tir t, = 2s dén t, = 5s.

f) Quing duong di duoc khi van tdc thay d6i tir vi = 4 (m/s) dén va = 2 (m/s).
Bai5: Phuong trinh van tdc theo thoi gian ciia mot vat chuyén dong thing bién
ddi déu 1a: v =50 + 160t (voi v do bang cm/s va t do bang s)

a) Tinh gia toc cua chuyén dong.

b) Tinh vén tdc lac t = 1s.

¢) Xac dinh vi tri cta vat lac vat cé van tdc 1a 130 cm/s. Biét lac to =0 vat co

toa d6 la xo =10 cm.
Bai 6: Mot vat chuyén dong bién ddi déu c6 phuong trinh quing dudng theo
thoi gian 1a: s = 4t2 + 20t (v6i x do bang cm va t do bang s). Tinh:

a) Quing duong vat di duogc tir thoi diém t, = 2s dén thoi diém t, = 5s. Van

tc trung binh trong doan duong nay 1a bao nhiéu?

b) Van tdc cia vat luc t = 3s.

Bai 7: Mot vat c6 gia tbe khong dbi 1a +3,2 m/s%. Tai mot thoi diém nao d6 van
toc ciia né 1a +9,6 m/s. Hoi van toc clia né tai thoi diém:

a) S6m hon thoi diém trén 14 2,5s 13 bao nhiéu ?

b) Muon hon thoi diém trén 2,5s 1a bao nhiéu ?

Bai8: Chit diém chuyén dong doc theo truc Ox véi van tdc 3,5 m/s thi tiang tdc
chuyén dong nhanh dan déu, trong 2s van tdc ting dén 4,5 m/s. Tim gia téc, quing
dudng va van tdc trung binh trong thoi gian noi trén.

Bai9: Mot van dong vién dién kinh tang tdc tir van tc 3 m/s 1én dén van tc 5
m/s trén quang duong dai 100 m. Tinh:

a) Gia tbc cia nguoi do.

b) Thoi gian nguoi d6 chay trén doan dudng noi trén.

Bai 10: Mot ot6 dang chuyén dong véi van téc 36 km/h thi xubng dbc. No
chuyén dong nhanh dan déu véi gia tbe a = 1 (m/s?). Biét chiéu dai déc 1a 192 m.
Tinh thoi gian dé 6t6 di hét déc va van tdc cua no tai chan déc.
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Bai 11: Mot doan tau rdi ga, chuyén dong nhanh dan déu tir trang thai nghi, sau
khi di dugc 1000 m thi dat dén van tdc 10 m/s. Tinh vén tdc cia tau sau khi di duogc
2000 m.
Bai 12: Mot vat chuyén dong cham dan déu, trong gidy dau tién di duoc 9m.
Trong 2 gidy tiép theo di dwoc 12m. Tim gia toc cia vat va quing duong dai nhit
vat di dugc
Bai 13: Mot doan tau dang chay véi van toc 14,4 km/h thi hdm phanh chuyén
dong thing chdm dan déu. Trong 10s dau no di dugc quing duong AB dai hon
doan dudng BC cta no trong 10s ké tiép 1a 5 m. Tim gia téc chuyén dong ctia doan
tau sau khi ham phanh.
Bai 14: Mot vat bt dau chuyén dong nhanh dan déu tir trang thai dung yén va di
hét quing dudng trong thoi gian t = 2 s. Tinh thoi gian dé vat di duoc 1/2 quéng
dudng vé cudi.
Bai 15: Mot vién bi chuyén dong thing nhanh dan déu khong van tée dau, xuat
phat trén dinh mdt mang nghiéng dai 10 m va trong giay tht 5 n6 di dugc quang
duong bang 36 cm. Hay tinh:

a) Gia toc ctia bi khi chuyén dong trén mang.

b) Thoi gian dé vat di hét 1 mét cudi cing trén méng nghiéng.
Bai 16: Mot vat bét dau chuyén dong nhanh dan déu tir diém O trén truc Ox, theo
chiéu duong voi gia toc a. Sau khoang thoi gian t, thi vat chuyén dong voi gia toc
—a . Hoi sau bao lau ké tir Iac bit diu chuyén dong thi vat lai vé dén diém O ? Cho
biét tinh chit ciia chuyén dong sau khoang thoi gian t, ?
Bai 17: *M0ot doan tau dang chay cham dan déu vao ga, chiéu dai mdi toa ¢. Mot
quan sat vién dimg nhin va thiy toa thr 1 qua mat minh trong 10s, toa tht 2 qua
mit minh trong 12s. Vay khi tau dung lai ngudi quan sat dang thiy toa tha may?
Bai 18: *Mot nguoi nhin thdy 1 doan tau dang vao ga toa thir 1 qua mit ngudi d6
trong 5s, toa thir 2 trong vong 45s, cho dén khi tau dimng lai thi nguoi d6 cach toa 1
12 75m, coi chuyén dong cia toa tau 1a chdm dan déu. Hay tinh d6 1on gia tc cua
tau.
Bai 19: *Mot nguoi dimg & san ga nhin ngang dau toa tau thir nhat ctia mot doan
tau bat dau chuyén banh. Thoi gian toa thir nhat qua trudc mit nguoi ay lat; =6 s.
Hoéi toa thir 7 qua trudc mit ngudi Ay trong bao 1au? Biét ring doan tau chuyén
dong nhanh dan déu, chiéu dai cac toa bang nhau va khoang ho giita 2 toa 1a khong
dang ké
Bai 20: *MOot vat bat dau chuyén dong nhanh dan déu tir trang thai nghi va di

. . . 3 ..
duoc quang duong L trong 8 gidy. Tim thoi gian vat di dugc 2 quang dudng cudi

trong quang duong L.
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Bai21: *Mot chit diém chuyén dong thing chdm dan déu. Xac dinh quéng
duong chét diém di duoc cho dén khi dimg lai. Biét quang duong chét diém di
dugc trong gidy dau tién gap 19 lan quang duong chét diém di dugc trong gidy cudi
cung va tong quing dudng di duoc trong hai khoang thoi gian d6 1a 100m.

Bai 22: *MOot chét diém chuyén dong thing chdm dan déu. Tim thoi gian chuyén
dong cho dén khi dung lai. Biét quing dudng chit diém di duoc trong 2 s dau dai
hon quéing dudng chét diém di duoc trong 2 s cubi 1a 144m va téng quing duong di
duoc trong hai khoang thoi gian d6 1a 160m.

HUONG DAN GIAI VA DAP AN
Bai 1:
\ . 1
a) Phuong trinh chuyén dong tong quat cua vat c6 dang: x =x, + v, t + Eat2
So sanh phuong trinh x =2t + 3t> voi phuong trinh tong quét ta co:
1
X0 =0; vo=2 m/s; Ea=3:>a=6m/s2

b) Toa do cta chét diém luc t = 3s: x =2t +3t> =2.3+3.3* =33m
Phuong trinh van téc cua chit diém:
v=v,+at=2+6t—">=5v=2+63=20m/s

Bai 2:

\ , 1
a) Phuong trinh chuyén dong tong quat cua vat c6 dang: x =x, + v, t + Eat2
So sanh phuong trinh x = 20t + 4t> v&i phuong trinh tdng quat ta co:

1
X0 = 0; vo =20 cm/s; Ea=4:>a=80m/s2
b) Phuong trinh van téc ctia vét: v= v, +at=20+8t (cm / s)
Vién tdc cua vat lac t =2s: v=20+8t=20+8.2=36cm /s
Toa @6 (vi tri) ciia vat: x =20t +4t> =20.2+4.2> = 56cm

1

¢) Quang duong vat di dugc trong thoi gian t: s = vt + Eat2 =20t +4t°
Thay t =5 s vao phuong trinh quang dudng ta co: s =20.5+4.5> =200cm

d) Quang duong vat di dugc trong thoi gian t = 2s:
s, =20t +4t> =20.2+4.2° =56cm
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Theo cau ¢ quang duong vat di dugc trong 5s la: s, =200cm
Vay quang duong vét di dugc trong thoi giantrt=2sdént=5 s la:
As = s, —s, =200-56 =144cm
Van tdc cua vatlact=2s1a: v, =20+8t=20+8.2=36cm/s
Vat toc cua vat lic t = 5 s 1a: v, =20 +8t=20+8.5=60cm /s
_vitv, 36+60

Van tdc trung binh trong thoi gian nay la: Vg = 5 =

48cm/s

Bai 3:

a) Phuong trinh téng quat ciia vat c6 dang: x = X, + Vot + %at2
So sanh phwong trinh dé cho véi phuong trinh tong quat ta co:
Xo = -5 cm; vo = -4 cm/s; %a=1:>a=2cm/s2

b) Phuong trinh vén tbc: v = v, +at=—4+2t

Khi van tc d6i chibu thi: v=0<> —4+2t=0=>t=2s

Toa d6 ltic nay ciia vat: x =t —4t—5=2>-42-5=-9cm
¢) Khi vat qua gdc toa do thi: x=0<t> —4t—5=0=t=5s
Van tbc lac ndy ciia vat: v=—4+2t=—4+2.5=6cm/s

d) Quang duong vat di dugc sau thoi gian t:

S =

vyt +Lat’ =|4t+ 0| =42+ 2’| = 4em
2

1 .
Luu y: Cong thirc tinh quang duong: s =v,t + Eat2 dung khi vat di theo chiéu

duwong. Tong quat cho moi trieong hop la: s =

1 .
v0t+5at

Bai 4:

a) So sanh phwong trinh x =5+10t —t* v6i phuong trinh tdng quat

| X, =5m; v, =10m/s

X=X, +V,t+—at’ tacod: {1 5
2 5a=—1:>a=—2rn/s

b) Phuong trinh van toc ciia chit diém: v = vo + at =10 — 2t

+ Van toc ¢ thoi diém t = 3s 1a: vi-3=10-2.3 =4 m/s

¢) Khix =30m = 30=5+10t -t :>t:5(s)
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+ Thay t = 5s vao phuong trinh vén toc ta c6: v=10-2.5=0

d)Khiv=4m/s =>4=10-2t=t=3s

+ Thay t = 3s vao phwong trinh chuyén dong ta co:
x=5+10t—t* =5+10.3-3" =26(m)

o 1
e) Phuong trinh quang duong cua chat diém: s= v t+ Eat2 =10t -t*

+ Quing dudng chét diém di duoc trong thoi gian t; = 2s 1a:
s, =10t—t*=102-2% = 16(m)

+ Quing dudng chét diém di duoc trong thoi gian t, = 5s 1a:
s, =10t—t*=10.5-5" = 25(m)

+ Vay quing dudng chét diém di duoc trong thoi gian t; dén t, 1a:
As=s,—s, =25-16=9(m)

f) Ta co: v> —v; = 2as

+ Quing dudng cht diém di duoc tir vo = 10 m/s dén v, = 4m/s la:
Vi —vg =2as, =, =%= 2,25(m)

+ Quing dudng chat diém di duoc tir vo =5 m/s dén v, = 2m/s 1a:

2?2 _ 52

+ Vay quing dudng chét diém di duoc tir v = 4 m/s dén v, = 2m/s la:
As=s,—s, =5,25-2,25=3(m)

Vi —v, =2as, =s, = =5,25(m)

Bai 5:

a) So sanh véi phuong trinh van toc tong quat v = v + at = a = 160 cm/s>

b) Vén tbc cta vat khit=1s:v=250+160.1 =210 cm

¢) Phuong trinh chuyén dong ciia vat: x = 10 + 50t + 80t

+ Thay v = 130 cm/s vao phuong trinh vén tdc ta c6: 130 = 50 + 160t = t = 0,5s

+ Thay t = 0,5s vao phuong trinh chuyén dong ta c6: x = 55 cm

Bai 6:

a) Quing dudng vat di duoc tir thoi diém t; dén thoi diém to: s =s, — s, = 144 cm
X, X, _s,—s; 144

Van tdc trung binh: Vy = =
-t -t

=48(cm/s)

b) Theo dé ta c6: vo =20 cm/s va %a=4:>a=8(cm/sz)

+ Phuong trinh van tc ctia vat 1a: v=v, +at =20+ 8t
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+ Van tdc cua vat lac t=3's: v=20 + 8.3 = 44 cm/s
Bai 7:
a) Tacé:v=vo+at=vo+3,2.t
9,6 =vo+3,2.t (1)
vi=vo+32.(t-25  (2)
+ Trir vé v6i vé cua (2) cho (1) ta duoge: vi=9,6—3,2.2,5=1,6 (m /s)
b) Tacod: va=vo+3,2.(t+2,5 (3)
+ Trir vé v6i vé cua (3) cho (1) ta dugc: va= 9,6 +3,2.2,5 = 17,6 (m/s)
Bai 8:
+Taco: v=v, +at@4,5=3,5+2a:>a=0,5(m/sz)

2 2
_V()

+ Laico: s =~ =8(m)

2a
v+v, 45+3,5

+ Van tdc trung binh: v, = S T 4m/s
Bai 9:
v -v;
a) Taco: v’ —vi=2as=a= ©=0,08(m/s’)
2s

b) Ta cé: s =V0t+%t2 & 100 =3t +0,04t = t =25(s)
Bai 10:

+Doi v, =36(km/h)=10(m/s)

+ Ta co: s=v0t+%t2 ©192=10t+0,5t> = t =12

+Laico: v=v,+at=10+12=22m/s
Bai 11:

2 2 >
V12—V§=2asl:>alzv1 V0:10 0
Bai12: HD: 2s, 2.1000

v2—v2=2as, = v=y2as, + v2 =102 (m/5s)

=0,05(m/s2)

Bai 13:

. . ' 1
Quang duong vat di dugc trong 1 gidy dau tién: s, = v,t, + Ea‘cl2 =v, +% =9 (1)

. . _ 1
Quang duong vat di dugc trong 3 gidy dau tién: s, = v,t, +Eat§ =3v,+4,5a (2)

Quiang dudng 2 gidy tiép theo (ké tir gidy dau tién): s, —s, =12 =5, =9 +12=21s
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Vay tu (1) va (2) ta co hé phuong trinh:

V0+i=9 {az—Zm/s2
2 =

v, +4,52=21 (Yo=10m/s
2 2 2 102
Quiang s& 16n nhét khi vat dimg lai=s,_ = viov, 0100 25m
20 2(-2)
Bai 14:

+Dbi v, =14,4(km/h)=4(m/s)
+ Quing dudng AB, doan tau di duoc trong 10 s dau:

Sap = Vot +%at2 = Vot +%at(210) =40+ 50a
+ Quing dudng AC, doan tau di duoc trong 20 s dau:

Sac = Votao + %atfm) =80+ 200a
+ Theo dé ra: sye =5, —5,; =(80+200a)—(40+50a) =5

:>150a=—35:>a=—_—7(m/sz)
30

Bai 15:

o X IS R . 1
+ Khi di ca doan duong s, mat thoi gian t nén ta cé: s = Ea‘c2 (D)

Lz 1
+ Khi di ntra doan dudong dau mat thoi gian t; nén: % = Eatf 2)

v w2

+tTu(l)va(2)tacd: =2t 2
t1

2

+ Vay thoi gian trong nira cudi cua quing dudng 1a: At =t— t, =2 5 =2-2

Bai 16:
1
S, =—a.
a) Quang duong vat di duoc sau 4s va sau 5s dau tién la: :
S5 = Ea.

+ Quang duong bi di dugc trong gidy thur 5 1a:

As=s5—s4<:>36=4,Sa:>a=8(cm/sz)

4* =8a

52=12,5a
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b) Goi thoi gian dé vat di hét 9 m dau va 1 m déu 14 to, to ta co:

1 18
9=—at ==
2 > Va
1
10="at, |, = 20
a
o X Al g A FON 20 18
+ Thoi gian dé vat di hét Im cudi 1a: At=t,, —t, = - =0,81(s)
0,08 0,08

Bai 17:
+ Chon gdc thoi gian khi vat bit dau chuyén dong tir diém O
+ Vit chuyén dong nhanh dan déu tir 0 s dén thoi diém to

1,

. e ae R X =—at

+ Tai thoi diémt,: < © 2 °°
v, =at,

+ Sau thoi diém to vat chuyén dong véi gia toc —a
+ Phuong trinh chuyén dong cua vat khi t > t, 1a:

X=X, +V0(t—t0)—%a(t—t0)2 =—%at2 +2at, t—at’

+ Khi vat tré vé diém O ta co: x =0
S -4t t+28 =0 t=t, (2442
Sau thoi diém to, vat bat ddu chuyén dong chdm dan déu cho dén luc dung lai tirc
thoi. Sau d6 vat chuyén dong nhanh dan déu theo chiéu nguoc lai vé diém O.
Bai 18:

1 -
+ Khi toa 1 di qua: £ =v,t, +§at12“’—105>10V0 +50a

1
+ Khi toa 2 di qua: 2/=vt, +Eat§

+Vit, =t +12=22s =2/ =22v, +242a = ( =11v, +12la

(=10v, +50a

+ C6 hé phuong trinh:
l=1lv,+121a

= Sa=-——;
10¢=110v, +1210a 660

11/ =110v, + 550a / 710
* 660
., 710 ¢ . .
Ma —v,=2as< —-| — | =2| — |.n{ = n =3,82 = thay toa s0 4
660 660
Bai 19:
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. . 1 _
+ Khi toa 1 di qua: /=v,t, +Eat12 U= 5/ =5v,+12,5a

+ Khi toa 2 qua: 2/ =vt, + %at —=0 59/ =50v, +1250a < ¢ =25v, +625a

8¢
o o [t=5v,+12,5a  [50=25v,+62,5a |*T {125
+ Co hé phuong trinh: = =
0=25v,+625a 0=25v,+625a v _ 490
225
2
Ma —v2 = 2as > —| 2L ] —2[ 3L | 7520222, 5m
225 1125
az—ﬁz—o,wm/s2
1125

Bai 20:
+ Goi chiéu dai mdi toa tau 1a ¢

N1 A \ \ < A \ . , N 1
+ Vi ltc dau doan tau bat dau ro1 banh nén: s = Ea‘[2

. - < s 1
+ Khi toa thur nhat qua mat nguoi do: /= Eatlz

=t =t,J7 =637 (s)

+ Khi 7 toa qua mt nguoi do: 7/ = %at? =7=

= t, =t,J6 = 63/6(s)

t2
o=
1
1 2

+ Khi 6 toa qua mat nguoi do: 6/ =—at; = 6= g
2 1

+ Thoi gian toa thir 7 qua mit ngudi do: At, =t, —t, =67 —6:/6 = 1,18(s)
Bai 21:
. . : 1
+ Vi vat chuyén dong nhanh dan tir trang thai nghi nén: s = Ea‘c2
+ Goi t 1a thoi gian dé vat di dugc quing duong L, ta c6:

Lzéa‘[2 =%.a.(8)2 =32a @)

T SR | . A ,
+ Goi t; 1a thoi gian d€ vt di dugc 7 quang duong dau, ta co:

1 =lath>l.32a =lat12 =t,=4(s)
42 4 2

95



. : .3 .
+ Vay thoi gian dé vat di 2 quang duong cuoi la: t, =t—t, =8-4= 4(s)

Bai 22:
Cach 1:

£ a2 1
+ Phuong trinh quang duong cua chat diém: s = vt + Eat2 *)

+ Goi s; va s; 1an luot 1a quing duong chét diém di dugc trong 1 gidy dau va trong

s, =19s, :{sl =95(m)

1 gidy cudi. Theo dé ra ta co:
B {s1+52=100 s, =5(m)

+ Tir (*) ta c6 quing duong chit diém di dugc trong gidy dau tién (t = 1) la:
1
sl=95=V0.1+§a.12<:>V0+0,5a=95 (**)

+ Néu chon t = 0 1a luc chat diém dimg lai va coi nhu chat diém di 1ui thi bai toan
xem nhu chét diém chuyén dong nhanh dan déu véi gia toc |a| va vén toc ban dau

: A 1
bang 0. Do do ta viét lai phuong trinh quang dudng nhu sau: s = 5|a| t?
+ Suy ra quing duong chit diém di dugc trong gidy cudi la:
1 2 |a| 2
s, =—la|.(1) ©5="==|a|=10{m/s
+ Vi luc dau chat diém chuyén dong cham dan = a<0=a= —lO(m / sz)

+ Thay a =—10(m/s2) vao (**) tacod: v, =100(m/s)

2 2
+Tach: s=— 0
2a
2 1002
+ Khi dimg lai thi v =0nén: s= "0 = 1% __500(m)
a (-10)
Céch 2:
_— 1
+ Phuong trinh quang duong cua chat diém: s= vt + Eat2 1
+ Phuong trinh van tdc ciia chat diém: v = v, +at 2)

+ Quang dudng chat diém di duoc trong thoi gian n gidy la:
1
s, =V,.(n) -i-za(n)2
+ Quing dudng chat diém di duoc trong thoi gian (n— 1) gidy 1a:

s, = V.(n —1)+%a(n—1)2
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+ Suy ra quing duong chit diém di dugc trong gidy cudi la:
1

As=5, -5, =vo(n) + Ja(n) _[VO.(n_l)%a(n_l)z}

:>As=v0+an—%a 3)
. 2 t=

+ Khi chit diém ding lai thi: { ‘(l)iwo +an=0 4)
V=

+ Thay (4) vao (3) ta c6: = As= —%a =a=-2.As &)

+ Goi s; va s; lan luot 1a quang duong chat diém di duoc trong 1 gidy dau va trong

. ‘. . s, =19s, s, =95(m)
1 giay cudi. Theo de¢ ra ta co: =

s,+s,=100  [s,=5(m)=As
+ Theo (5) ta co: a=-2As=-2.5=-10(m/s’) (6)
+ Tir (1) ta c6 quang duong chit diém di dugc trong gidy dau tién (t=1) la:
1
sl=95=V0.1+§a.12<:>V0+0,5a=95 @)
+ Thay (6 ) vao (7) ta co: v, =100(m/s)
2 2
+Taco: s= Yo
2a
2 _ 2
+ Khi dimg lai thi v=0nén: s =2 = 1% __500(m)
2a 2.(-10)
Bai 23:
Céch 1:
(L a2 1
+ Phuong trinh quang duong cua chat diém: s= vt + Eat2 *)

+ Goi s; va s; 1an luot 1a quing duong chét diém di dugc trong 2 gidy diu va trong
s, —s, =144 [s,=152(m)
=
s, +s, =160  |s, =8(m)

+ Tir (*) ta c6 quing duong chit diém di duogc trong 2 gidy dau tién (t = 2) la:

2 gidy cudi. Theo dé ra ta co: {

Sl=152=V0.2+%a.22<:>V0+a=76 (**)

+ Néu chon t = 0 14 luc vat dimg lai va coi nhu chat diém di lui thi bai todn xem
nhu xe chuyén dong nhanh dan déu véi gia tdc |a| va van toc ban dau bang 0. Do

A 1
do ta viet lai phuong trinh quang dudng nhu sau: s = E|a| t?
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+ Suy ra quing duong chit diém di dugc trong 2 gidy cudi 1a:
1 2 1 2 2
s, =E|a|.(2) &8 =E|a|.(2) =a|= 4(m/s )
+ Vi luc dau chat diém chuyén dong chim dan = a<0=>a = —4(m / sz)
+ Thay a = —4(m / sz) vao (**) ta c6: v, =80(m/s)
+ Phuong trinh van tbc clia chit diém: v = v, +at = 80 — 4t

+ Khi dung lai thi: V=O©80—4t=0:t=20(s)

Céch 2:

_— 1
+ Phuong trinh quang duong cua chat diém: s= vt + Eat2 1
+ Phuong trinh van tdc ciia chat diém: v = v, +at 2)

+ Quang dudng chat diém di duoc trong thoi gian n gidy 1a:
s, =V,.(n) -i-%a(n)2

+ Quing dudng chat diém di duoc trong thoi gian (n — 2) gidy 1a:
8, =V, (n-2) +%a(n ~2)’

+ Suy ra quing duong chat diém di dugc trong 2 gidy cudi 1a:

As=5, 75, = Vo () + La(n)’ —{VO.(H—Z)—F%a(n—Z)Z:l

= As=2v, +2an—2a=2(v,+an—a) 3)
. 2 t=
+ Khi chat diém dung lai thi: { I(l)i)vo +an=0 “4)
V=
\ , As
+ Thay (4) vao 3) tacod: > As=-2a=>a=— %)

+ Goi s; va s; 1an luot 1a quing duong chét diém di dugc trong 2 gidy diu va trong
s -8, =144 _ {sl =152(m)

2 gidy cudi. Theo dé ra ta co:
s,+8,=160 |5, =8(m)=As

A

+ Theo (5) ta c6: a=—;=—4(m/s2) (6)

+ Tir (1) ta c6 quing duong chit diém di duogc trong 2 gidy dau tién (t = 2) la:
s, =152= VO.(2)+%a.(2)2 & 2v,+2a=152=v,=80(m/s) (7)

+ Phurong trinh van toc cta chit diém: v=v, +at =80 — 4t
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+ Khi dung lai thi: V=O©80—4t=0:t=20(s)
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Dang 4. BAI TOAN LIEN QUAN PEN ROI TU DO VA CHUYEN PONG
CUA VAT BI NEM THEO PHUONG THANG PUNG
Vin dé 1. Xac dinh quiang dwong, van toc, thoi gian ciia mét vt roi tw do
+ Vatroi ty do c6 dic diém: Chuyén dong nhanh dan déu theo phuong thing
dung, chidu tir trén xudng.
+ Coéng thic van toe : v=g(t—t,) 0 T

A
s

+ Cong thuc duong di:s = %g(t ~t, )2

+ Phuong trinh toa do: y:y0+%g(t—to)2

+ Cong thirc lién hé: v* =2gs

w Chuy:
v" Véi su roi tu do thi v,=0,a=g
v" Néu chon t,=0 thi v=gt, X=x0+%gt2, s=%gt2

Vi du 1: Chiing minh cac céng thirc sau:

. . 1
a) Quang dudng vat roi trong n gidy: s = ) gn’

1
b) Quing duong vat roi trong gidy thit n: As, = 5 g(2n-1)

. . % 1
c) Quang duong vat roi trong n gidy cudi: As, = 5 gn(2t—n)
Huéng dian

. 1 - 1
a) Quang duong vat roi tu do: s= 5 gt’ —= 55= 5 gn’
. A 1
b) Quang dudng vt roi dugc trong n gidy dau: s, = 5 gn’

. . 3 1
+ Quang duong vat roi dugc trong (n — 1) gidy dau: s, = Eg(n - 1)2

. . 1 1
+ Quing dudng vat roi dugc trong gidy thirn: As=s_—s,_, = Eg.n2 —Eg(n - 1)2

:>As=%g.[n2 —(n—l)z] =%g.(2n—1)

. N 1
¢) Quang duong vat roi dugc trong toan thoi gian: s, = 5 gt’
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. . 3 1
+ Quang duong vat roi dugc trong (t —n) gidy dau: s, = 5 g(t - n)2

. . . 1 1
+ Quing duodng vat roi dugc trong n gidy cudi: As, =s, —s,_, = Egt2 —Eg(t— n)2

As, =%gt2 —%g(t—n)2 =%g[t2 —(t—n)z} =%gn(2t—n)

Vi du 2: Dé biét d9 sau ciia mot cai giéng da hét nudce, nguoi ta tha mot hon d4 tir
miéng giéng va do thoi gian tir luc tha dén luc nghe thiy tiéng vong clia hon d khi
cham dét. Gia sir nguoi ta do dugc thoi gian 1a 2,06 s. Tinh d6 sau cta giéng. Ly
gia toc trong truong g = 10 m/s va van toc am trong khong khi 1a 340 m/s. Coi 4m
truyén theo mot phuong nao d6 1a thang déu.

Huwéng din

+ Thoi gian roi ty do t; ciia hon da: h =%gtl2 =t = f& = \/%
g

+ Thoi gian truyén am to: t —L—L
stan Ty TN T340
A , h h
+ Theo de taco: t, +t,=2,06 & —+,/—=2,06
340 V5
3 x> X s
+Pit Vh=X=——+-"=-2,06=0=> X =4,475=>h =X’ ~ 20(m)
340 /5

Vi du 3: Mot vat roi ty do trong 2 s cudi vat roi dugc 80 m. Léy g =10 m/s%.
Tinh thoi gian roi va van tdc khi vira cham dét cua vat.
Huwéng din

+ Goi t 1a thoi gian vat roi trong toan by quang duong h: h= % gt’ =5t
+ Quing dudng vat roi dugc trong khoang thoi gian (t — 2) gidy dau la:
h, =%g(t—2)2 =5(t-2)" =5t* 20t +20
+ Theo dé ra ta c6: h—h, =80 = 5t* —(5t* =20t + 20) =80 = t = 55
+ Van tdc khi cham dat: v = gt=10.5=50m/s
Vi du 4: Mot vat dugce tha roi tu do tir 46 cao h = 80 m. Léy gia tdc roi tudog=
10 m/s?.

a) Tinh thoi gian vét roi cho dén khi cham dat.
b) Tinh vén tc cua vat khi vira cham dat.
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¢) Tinh quing duong vat roi dugc trong gidy cudi.
Huwéng din

a) Thoi gian vat roi cho dén khi cham dt: t = /& = /% =4s
g

b) Vén tbc ctia vat khi vira cham dit (van toc ctia vét lac t =4 s):
v=gt=104=40m/s

¢) Goi s; la quang duong vat roi trong t; =4 s = s; = 80m.

+Goi s, 1a quing dudng vt roi trong thoi gian t, = 3 s dau.

. 1
+ Quang duong vat roi trong 1 s cudi la: As=s_, —s,_, =80 —5.10.32 =35m

Vi du 5: Mot vt roi tu do tai noi ¢6 g = 10 m/s?, thoi gian roi 13 20s.
a) Tinh quing duong roi trong 1s dau va trong thoi gian 1s cudi.
b) Tinh thoi gian roi trong 1m dau va thoi gian roi trong 1 m cudi.
Huéng din
a) Tinh quang dudng roi trong 1s dau va trong thoi gian 1s cubi.

A 1
+ Quang duodng cua vat roi tu do: s = Egt2 =5t’

1
+ Quang duodng vat roi dugc trong t = 20s: s = Egt2 =5t> =520 =2000m

N 1
+ Quang duong roi dugc trong thoi gian 1s dau: s, = Egt2 =5t"=5.1"=5m
+ Quing dudng vat roi dugce trong thoi gian 19s dau:
1
S, =§gt2 =5t> =5.19° =1805m

+ Quing dudng roi dugc trong 1s cudi: s — s, =2000-1805=195m

b) Tinh thoi gian roi trong 1m dau va thoi gian roi trong 1 m cubi

+ Thoi gian roi trong 1m dau: t = f& = /% =0,45s
g
+ Thoi gian roi trong (2000 — 1) m dau: t,,,, = /& = ‘/2'11?)99 =19,995s
g

+ Thoi gian roi trong 1m cudi: At =t,,, — t990 =20—19,995=0,005s
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VAn dé 2. Lap phwong trinh chuyén déng caa vat roi tw do

= Phwong phdp: Phwong phdp gidi twong tir chuyén dong nhanh dan déu theo
phu"ong ngang nhung ¢ day theo phuwong thang dimg véi gia toc chuyén dong la
a= g ¢6 phirong thang diing, chiéu hudng xuong.

+ Chon truc Oy thing dimg, chiéu (+) hudng xudng.
. 1
+ Phuong trinh tong quat c6 dang: y=y, + Eg(t—to )2 (v,=0)

+ Truong hop déc biét, c6 mot vt roi ty do, va chon truc Oy co géc tai vi tri

ek [y =gt
tha. Goc thoi gian la luc tha thi: 2 (V0 = 0)
v=gt

Vi du 6: Nguoi ta tha 1 vat roi tu do tir dinh thap cao. Ldy g = 10 m/s2. Lap
phwong trinh chuyén dong cua vat. Trong cac trudng hop sau:
a) Chon tryc toa do Oy c6 phuong thiang dimg, gdc O tai vi tri tha vat, chiéu
duong huéng xudng. Gdc thoi gian 1a luc tha vat.
b) Chon truc toa d6 Oy c6 phuong thing dung, gbc O tai vi tri tha vat, chiéu
duong hudng 1én. Goc thoi gian 1a luc tha vat.
¢) Chon tryc toa do Oy c6 phwong thing dimg, goc O & dudi vi tri tha vat 20
m, chiéu duong hudng xudng. Goc thoi gian 14 Iuc tha vat.
Huwéng din

=0
a) Véi cach chon truc toa do Oy va gdc thoi gian theo dé bai thi: Z)Oz 0
a=g
+ Nén phuong trinh chuyén dong trong trudng hop nay la: y = 5t
s 3\ yO B 0
b) Vi cach chon tryc toa d§ Oy va goc thoi gian theo dé bai thi: {t, =0
a=-g
+ Nén phuong trinh chuyén dong trong trudng hop nay la: y=-5t
Yo =—20
¢) Vi cach chon tryc toa d¢ Oy va géc thoi gian theo d@ bai thi: t, =0
a=g

+ Nén phuong trinh chuyén dong trong truong hop nay 1a: y =-20+ 5t
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Vi du 7: Tir mot dinh thap ngudi ta budng roi tu do 1 vat. Mot gidy sau & ting thap
thip hon 10 m nguoi budng roi ty do vat thir 2. Chon tryc toa dd c6 phwong thing
dung, chidu duong hudng xudng, gdc tai vi tri tha vat 1. Goc thoi gian 13 khi tha
vat 1. Liy g = 10 m/s%.

a) Viét phuong trinh chuyén dong cua cac vat.

b) Sau bao lau ké tir khi tha vét 1 thi hai vat gap nhau.

Huwéng din

a) Phuong trinh toa d6 cho vat 1:

1 ) o 5 A (0] t:O
Y=Yo+5g(t_to) — >y =5t lém
+ Phuong trinh toa d6 cho vat 2: VAPl
1 -
y=y0+§g(t—to)zﬁl—>y=10+5(t—l)2
b) Khi hai vat gdgp nhau: y1 =y, =>t=1,5s v HI

Vin dé 3. Chuyén dong ciia mot vat bi ném theo phwong thing dirng
Loai 1. Chuyén dgng ciia vat bi ném theo phwong thing dirng hwéng xudng
= Phwong phdp: La chuyén dong nhanh dan cé gia toc a = g, ¢é chiéu chuyén
ddéng hudng xuong dudi.
+ Chuyén dong co:
* Giatbc: a =8

= Vian toc dau: Vv, cung phuong voi ;g
1 3 .
* Phuong trinh: y = 2 gt’> + vot + yo (chiéu dwong hudng xuong)

+ Chon hé quy chiéu:
»  Gbc toa dd O tai vi tri dau.
= Tryc Oy thang dung, chiéu (+) trén xudng.
= Goc thoi gian t = 0 luc vat bt ddu ném.

+ Ap dung cac cong thirc vé bién doi déu:

1
Y=Y, +VO(t—‘[O)JrEg(t—tO)2

1
s=VO(t—to)JrEg(t—tO)2

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

v’ —v; =2as
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+ Don gian thuong chon gdc thoi gian t = 0 nén cc cong thire viét gon hon

1
Y=Y, +V0t+5gt2

|
nhu sau: s:vot+5gt

vV=v,+gt

v’ —v; =2as

w Chit y: Khi vat cham dét thi y =h (h 1a d6 cao cho voi mat dat)

Vi du 8: Mot ngudi dimg trén mot ting nha cao 40 m va ném mot vt roi xudng
dudi theo phuwong thing ding véi van tde dau 1a 10 m/s. Ldy g = 10 m/s%. Chon
truc toa do co phuong thang dimg, chiéu duong hudng xudng, gbc toa do tai vi tri
ném vat. Goc thoi gian 13 lic ném vat.

a) Viét phuong trinh chuyén dong cua vat.

b) Hoi sau bao lau thi vt cham dat ké tir khi ném vat.

¢) Xac dinh tdc do cua vat khi cham dat.

Huwéng din

: 1
a) Phuong trinh chuyén dong: y =y, + v t+ Egt2 = y=10t +5t

b) Khi vat cham dit: y =40 < 40=10t +5t> =t =2s

¢) v=v,+gt=10+10t—=2% 5y =30m/s

Vi du 9: Mot cai thuée AB dai £ =50(cm) duge treo bang mot soi day gan st

tuong thing dimg. Mép dudi B cua thudce phai cach 13 sang O trén tudng (ndm trén

dudng thing dimg voi thude) khoang h 1a bao nhiéu dé khi thudc roi, thude che

khuét 15 sang trong thoi gian 0,1 s. Liy g = 10 m/s%.
Huwéng din

+ Goi h 1a khodng cach tir mép B t6i 16 O

+ Khi mép B ciia thude t6i 15 O thi van tdc 1a:

V= gt—\rw \/E

+ Thuéc s& che khuit 15 sang O trong thoi Vi
gian ké tir khi mép dudi ciia thudc chuyén
dong qua dén khi hét chiéu dai cta né.

h

+Dodotaco: ﬁz%gt2+vt
1 0>~
+ Lai co: v=,/2gh :>£=Egt2+ 2gh.t
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+ Thay s6: £=0,5(m),t=0,1(s),g=10(m/s’)=h=1,0125m

Loai 2. Chuyén ddng ciia vat bi ném theo phwong thing dirng hwéng Ién
2 Phuwong phap:
1. Chon hé quy chiéu: truc Oy thing ding,

hudng lén, géc toa do O trung v&i mat dat o _A_ }I_ .
2. Van dung cong thirc: /ﬁ }:\
+ Gia tbc: a= —g (vi chiéu duong hudng i i
1én, trong khi g hudng xudng) i B EH
+ Cong thirc van toc: v=v, —g(t—t,) | Av, |
. Vo____ !
+ Phuong trinh chuyén dong: A Lo
1 Yo :
1 2 ! ve |
Y=YtV (t_to)__g(t_to) N errrrrrrerrrrr
2 0

+ Khi lén dén d6 cao cuc dai thi v = 0 (tai day van toc ddi chiéu)
+ Khicham datthiy=0

+ Do cao cuc dai cia vat so voi diém ném: h .

+ D0 cao cyc dai clia vat so véi matdat: H  =y=h__ +Y,

+

Néu vat ném tir mat dat: y, =0=>H,__=h__

Vi du 10: Mot vat dugc ném 1én theo phuong thang ding véi toe do ban déu bang
40 m/s. L?iy g=10m/s? . Chon chiéu duong cua truc toa do huong 1én, géc la vi tri
ném.

a) Viét phuong trinh van toc, phuwong trinh chuyén dong.

b) Xac dinh thoi diém vét c6 tdc do 20m/s. Tir d6 suy ra thoi gian giita hai lan

vat ¢ téc 20m/s.
¢) Xac dinh thoi diém vat dbi chiéu chuyén dong (vdn téc ciia vét bang 0).
Huéng din

+ Do chon chiéu duong huéng lén nén a=—-g = —IO(m / sz)

+ Chon géc toa d0 tai vi tri ném nén yo =0
+ Chiéu chuyén dong ban dau cung chiéu duong nén vo > 0 = vo =40 m/s
a) Phuong trinh van téc: v = v, +at=40-10t

: 1
+ Phuong trinh chuyén dong: y = v, t+ Ea‘t2 =40t -5t

. . t,=2s
b)Khitécdébéng20m/s:>|v|=20<:>i20=40—10t:>{t1 )
=0S

2
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+ Thoi gian gitra hai 14n van tdc bang 20 m/s 1a: At=t,—t;=4 s
¢) Khi véan toc doi chiéu: v=0<0=40-10t=t=4s

Vidu 11: Tt d6 cao 5 m, mdt vat dugc ném 1én theo phuong théng dtrmg véi van
téc dau 1a 4 m/s. Bo qua st can khong khi, 1y g = 10 m/s
a) Viét phuong trinh chuyén dong cua vat. Cong thic tinh vén tdc tirc thoi?
b) DS cao cuc dai ma vat 1én duoc.
¢) Van tdc ctia vat khi né cham dat.
Huéng din
Chon tryc toa do Oy co géc O & mat dat, phuong thﬁng ding, chiéu duong hudng
¥, =5(m)
1én trén. Chon goc thoi gian 1a lic bat dau ném vat. Ta c6: v, =4(m/s)
a=-g=-10m/s’

a) Phuong trinh chuyén dong cua vat:
1
y=y0—i-V0t—Egt2:>y=5+4t—5‘[2 @)

+ Cong thirc tinh van toc: v=v, —gt = v=4-10t 2)

b) Goi H__ 1a do cao cuc dai ma vat 1én dugc.

+ Khi vat 1én dén Huma, taco: v=0=0=4-10t = t=0,4s

+ Vay thoi gian dé vat 1én dén do cao cuc daila 0,4 s

+ D0 cao cye dai: H,, =y, =5+4t—5t> =5+4.0,4-5.0,4* =5,8(m)

+ Vay d cao cuc dai ma vat c6 thé 1én dugc 1a: H_ = 5,8(m)

¢) Khi vat cham dat : y =0

+ Thay y = 0 vao (1) ta dugc: 0 =5 + 4t — 5t

+ Chon t = 1,48 s (thoi gian vat roi cho dén khi cham dat)

+ Thay t = 1,48 s vao (2), ta ¢6 van tdc cua vat ngay trude khi cham dat:
v=4-10. (1,48)=-10,8 (m/s)

Déu () cho thiy vecto vén téc dang huéng xudng phia dudi, nguge véi chidu

duong da chon.
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BAI TAP VAN DUNG
Bai 1: Mot vat roi tu do. Trong 4 s cudi cing roi dugc 320 m. Lay g = 10 m/s.
Tinh:

a) Thoi gian roi.

b) Van tdc trude khi vira cham dét.
Bai 2: Mot vat dugc tha roi ty do tir d6 cao h = 320 m. Lay gia toc roi tu do g
=10 m/s%.

a) Tinh thoi gian vat roi cho dén khi cham dat.

b) Tinh van tdc cua vat khi vira cham dét.

¢) Tinh quing duong vat roi dugc trong gidy cudi.
Bai 3: Tha mot vat roi tu do tir d cao h=19,6 m. Léy g =9,8 m/s%. Tinh:

a) Quing duong vat roi duoc trong 0,1s dau va 0,1s cudi cia thoi gian roi.

b) Thoi gian dé vat dé vat di hét 1 m ddu va 1 m cudi cia d6 cao h
Baid:  Dé biét do sdu ciia mot cai hang, nhitng ngudi tham hiém tha mot hon
d4 tir miéng hang va do thoi gian tir lic tha dén luc nghe thiy tiéng vong cua hon
da khi cham dét. Gia sir nguoi ta do dugc thoi gian 1a 13,66 s. Tinh d6 siu cua
hang. Lay gia toc trong truong g = 10 m/s*> va van téc 4m trong khong khi 1a 340
m/s. Coi 4m truyén theo mot phuong nao d6 1a thang déu.
Bai5: Phai ném mot vat theo phuong thing dimg tir 46 cao h = 40 m véi van tdc
ban dau vy bang bao nhiéu dé no roi toi mat dat:

a) Trudc mot gidy so véi truong hop vat roi tu do.

b) Sau mot gidy so voi truong hop vét roi ty do.

Lay g = 10 m/s2.

Bai 6: Mot qua bong duge ném tir mit dat 1én cao theo phuwong thing ding véi
van toc dau 4 m/s.

a) Khoang thoi gian gitra hai thoi diém ma van tdc cua qua bong ¢ cing do

16n bang 2,5 m/s 1a bao nhiéu ?

b) Do cao luc d6 bang bao nhiéu ?
Bai7: Mot ban hoc sinh tung qua bong cho mot ban khac & trén ting hai cao 4
m. Qua béng di 1én theo phuong thing dimg va ban nay gio tay ra bat duge qua
bong sau 1,5 s ké tir khi ném. Lay g = 9,8 m/s?

a) Hoi van tdc ban dau cta qua bong 1a bao nhiéu ?

b) Hoi van tdc ciia qua bong luc ban nay bat duge 1a bao nhiéu ?
Bai8: Tur do cao 300 m mdt qua cau duoc ném 1én thiang ding vén toc dau 15
m/s. Sau d6 1s, tir 46 cao 250 m qué cau thir 2 dwoc ném 1én voi van toc dau 1a 25
m/s. Liy g = 10 m/s%. Trong qua trinh tir luc bit ddu ném qua cau 1 dén luc 2 qua
ciu gdp nhau khoang cach 16n nhit va nho nhat giita chung (theo phuong thing
dtrng) 1a bao nhiéu? va vao lac nao?
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Bai 9: Mot vat duge ném tir mat dat théng dling Ién trén véi van tdc ban dau
28m/s. Bo qua sirc can khong khi va 1iy g = 9,8m/s2 Hoi sau bao 1au ké tir khi ném
vat dat do cao bang nura d¢ cao cyc dai?
Bai 10: Tur mot kinh khi ciu dang ha thip déu véi van tdc vo =2 m/s (so véi mat
dat), ngudi ta phong mot vat thang dimg hudng 1én véi van toe v =18 m/s (so Vi
mit dat). Lay g = 10 m/s2.

a) Tinh khoang cach giita khi cAu va vat khi vat 1én téi vi tri cao nhét.

b) Sau bao lau vét roi tro lai gip khi cau.
Bai 11: *Vién dan 1 duoc bin 1én theo phuong thing dung véi vén téc dau V.
Vién dan 2 ciing dugc bin 18n theo phuwong thing ding sau vién thir nhat ty gidy.
Vién dan 2 vuot qua vién dan 1 dung vao lic vién 1 dat dé cao cuc dai. Hay tim
van tdc ban dau cua vién dan 2.
Bai 12: *MGot chiéc tau dang chuyén dong trén mit nudc nam ngang véi toc do
khong d6i v thi ban thang dimg 1én cao mot vién dan phéo vai toc d6 ban dau v,.
Tim khoang cach giira tau va vién dan khi né 1én cao nhat.
Bai 13: *Mo0t qua bong roi tu do tir d cao h ®
xubng moét mit phing nghiéng goc o so véi
mit phang ngang. Sau khi va cham tuyét doi h
dan hoi voi mat phang nghiéng, bong lai tiép '
tuc nay lén, r0i lai va cham vao mit phéng
nghiéng va tiép tuc nay 1én, va cir tiép tuc nhu

thé. Gia sir mat phang nghiéng du dai dé qua

trinh va cham cua vat xay ra lién tuc. Khoang
cach giira cac diém roi lién tiép ké tir lan thir nhat dén lan thir tu theo thtr tur 1an
luot 14 €13 €2 va £s. Tim hé thac lién hé giita 015 €2 va 0s. Ap dung bang sé khi h=1

m va o = 30°.

Bai 14: *MJot vién bi roi tuy do khong van tdc dau tir d6 caoh =120 m xuéng mat
phang ngang. Mdi lan va cham v6i mat phang ngang, van toc cua bi nay 1én giam
di n =2 lan. Tinh quing duong bi di dugc cho dén khi bi dung han.
Bai 15: Vat A duogc ném thfmg dtng 1én trén tir d6 cao 300 m so v&i mat dét vai
van toc ban dau 20 m/s. Sau d6 1s vat B duoc ném thang dung 1én trén tir d6 cao
250m so v6i mit dat véi van toc ban dau 25m/s. Bo qua stic can khong khi, lay g =
10 m/s? Chon gbc toa d6 ¢ mat dat, chiéu duong huéng thing dung 1én trén, gbc
thoi gian 1a luc ném vat A.

a) Viét phuong trinh chuyén dong cta cic vat A, B; tinh thoi gian chuyén

dong cua cac vat.
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b) Thoi diém nao hai vat co cung do cao; xac dinh vén tdc cac vt tai thoi
diém d6.

¢) Trong thoi gian chuyén dong khoang cach 16n nhét giira hai vat 1a bao
nhiéu va dat dugc luc nao.

HUONG DAN GIAI VA DAP AN
Bai 1:

a) Goi t 1a thoi gian vat roi trong toan bd quang duong h: h = %gt2 =5t
+ Quang duong vat roi dugc trong khoang thoi gian (t — 4) gidy 1a hy:

h, =%g(t—4)2 =5(t-4)" =5t —40t +80
+ Theo dé ra ta c6: h—h, =320= 5t* - (5t* — 40t +80) =320 = t = 10s

b) Vén tbc khi cham dit: v=gt=10.10=100m/s
Bai 2:

a) Thoi gian vat roi cho dén khi cham dét: t = /2 = /%020 =
g

b) Van téc cua vat ngay trudc khi cham dét (van toc cua vat lac t =8 s):
v=gt=10.8=80m/s

¢) Goi h 1a quang duong vat roi trong 8 s. Goi h; 1a quang duong vat roi trong thoi

giant; =7s.

. 1
+ Quang duodng vat roi trong 1 s cudi la: s=h —h; =320 — 5 .10.72 =75 (m)
Bai 3:

a) Quang duong vat roi dugc trong 0,1 s dau tién: s =— gt =0,049m

Thoi gian roi ty do cua vat: t= f /2 9198

) 1
Quang duong roi trong thoi giant=2-0,1 = 1,9 gidy dau la: h= Egt2 =17,689m

Quing vt roi dwoc trong 0,1 gidy cudi: Ah=19,6-17,689=1,911m

b) Thoi gian di duoc 1 m dau: t = f / =0,45s

Thoi gian roi ty do trong 18,6 m dau: t = f— =1,95s
g
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Thoi gian roi trong 1 m cudi: At=2-1,95=0,05s
Bai 4:

+ Thoi gian roi tw do t; cia hon da: h = %gtf =t = f& = \/g
g

+ Thoi gian truyén 4m t ké tir khi hon d4 cham dat dén khi nghe thdy tiéng vong:
h h

t -
v, 340

am
Ao 2 h h
+ Theo dé taco: t, +t, =13,66 & ——+,|—=13,66
340 V5

2
+Pit \/HzX:>3)i—0+£=13,66:>X=26,0736:>h=X2 ~ 680m

J5
Bai 5:
a) Chon truc Oy c6 phuong thing ding, gbc O tai vi tri tha roi tu do. Géc thoi gian
1a Iac tha roi tu do.

Vat roi ty do nén: h—— / ,/21?) 2f()

Vat ném véi van toc vo: h_E g(t- 1) +v,(t— 1)=—g(2\/_ ) +V0(2\/§—1)

2 \
< 40 =%.10(2\/§—1) +v0(2ﬁ—1) — v, =12,73m/s >0 (cting chidu duong)

Vay phai ném theo phuong thang dimg huéng xudng dudi

b) Chon truc Oy c6 phuong thing dimg, gbc O tai vi tri tha roi tyr do. Goc thoi gian
la Itc tha roi tu do.

Vat roi ty do nén: h— / ,/21?) 2f()

Vit ném véi van tc vo: h =%g(t+1)2 +v, (t+1) =Eg(2\/§+l)2 vy (22 +1)

2 \
40 =%.10(2\/§ + 1) +v, (2\/§+ 1) =v,=-8,7m/s <0 (nguoc chicu duong)

Vay phai ném theo phuong thang ding tir dudi lén

Bai 6:

Chon tryc Oy thang dimg hudng 1én, gdc tai chd ném vat. Goc thoi gian khi bat dau
ném vat.
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=2l ) 5=4-10t, =t, =0,15s

a)Taco: v=v,—gt= s = At =0,5s
2w 5 9 5=4-10t, = t, =0,65s
2 _ 2 22 2 »2
b) Taco: s= Yo = p V' 7Vo 25 o4 4 pegs
2a -2g -20

Bai7:  Chon truc Oy thing dimg huéng 1én, gbc tai chd ném qua bong. Géc thoi
gian 1a khi ném.

1
a) Phuong trinh toa d§ cia qua bong: y=v t— Egt2 =v,t-4,9t

Khi bit dugc qua bong thiy =4 = 4=v t-4,9 —=* 5y =10m/s
b) Phuong trinh van tde: v= v,—gt=10-9,8.1,5=-4,7m/s
Dau trir chiig té vat ngudi nay bat duge qua bong khi n6 dang roi xuéng
Bai 8:
+ Chon truc Oy thé“ing dtrng, hudng 1én, géc tai mat dat.
+ Géc thoi gian 1a luc ném vat 1.
1
+ Phuong trinh vat 1: y, =300 +15t —Egt2 =300 +15t -5t

+ Phuong trinh vat 2: y, =250+ 25(t—1)=5(t=1)> (t>1)
+ Khoang cach gitra hai vat: Ay = |yl - y2| = |8O - 20t|
L s Ay = S t=mi
+ Thay rang: { Y l‘Il%IX i
Ay =min < t = max
+ Khi hai qud cau gdp nhau: y, =y, = Ay =0= 0=[80—20t| = t =4s

Ay=max

T>Aymax =60m
+Vay 1<t<4 =

Ay=min _
t=4 > AYmin - 0

Bai 9: Chon truc Oy thing dimg hudng 1én, gbe tai chd ném qua bong. Goc
thoi gian 1a khi ném

1
+ Phuong trinh toa d§ cia qua bong: y=v t— Egt2

+ Phuong trinh van téc: v=v, —gt

+ Khi vat dat o cao cuc dai thiv=0nén v, —gt=0

2 2
\% \% 1 (v \Y%
:t:_ojymaxzvo_o__g(_oj :_O

g g 28 2g
+ Khi vat dat o cao 0,5hmax ta c6: y=0,5y,..
: 2 t=4,877s
= Vot—lgtz = Yo 401 28t + 28 oo
2 4g 49,8 t=0,836s
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Bai 10:
+ Chon tryc toa d§ Oy c6 phuong th?mg ding, co géc O tai vi tri ném vat, chiéu
duong huéng xudng.
+ Kinh khi ciu dang ha xudng = chuyén dong theo chiéu duong = v3 > 0

= V,; =2(m/s)
+ Vit bi ném 1én = vit chuyén dong theo chiéu am véi toc do ban dau 1a 18 m/s
+ Phuong trinh chuyén dong va phuong trinh van toc cta vt bi ném la:

1
y=y0+Vot+Egt2 v=v,+gt

=—18t+5t’
+Taco: vy=v,;=-18(m/s)= Y Bt
v=—18+10t
+Khi vat 1én dén d¢ cao cuc dai thi: v=0<-18+10t=0=>t=1,8(s)
+ Toa d6 cua vat khi d6 so voi gbe O 1a:
y=-18t+5t* =—18.1,8+5.1,8° =-16,2(m)
+ Vay luc nay vat dang ¢ phia am cua truc toa do va cach géc O doan 16,2 m
+ Trong thoi gian t = 1,8 s d6 kinh khi cAu ha xuéng duoc mot doan:
s=v,t=2.18= 3,6(m)
+ Vay khoang cach giira vat va khi cau ltuc nay la: d = |y| +s= 19,8(m)
b) Phuong trinh chuyén dong (toa do) cua khi ciu: y = vot = 2t
+ Khi vat roi gap lai khi ciu thi vat c6 toa d bang toa do ctia khi cau, do d6 ta co:
—18t+5t* =2t = 5t> =20t = t =4(s)

Bai 11:
2
A SN C o1k v
a) D9 cao cyc dai cua vién dan thir nhat: h, = By
v

+ Thoi gian dé vién dan 1 dat do cao trén: t,_ =—

Imax
+ Goi van toc ban dau cia vién dan 2 1a v», ta ¢6 quang duong vién dan bay dugc

— “max
2 2 2 _ 2
3V2(1_t0]_lg(z_t0] :V_:>V2:M
g 27\ g 2¢g 2(v—gt,)
V2+(V—gto)2
2(v-gt,)

khi gdp vién dan 1: h=v, (t, ... —‘[(,)—%g(tlmaX —to)2 =h

Vay van toc vién dan thi 2: v, =

Bai 12:
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+ Chon ‘hé tryc toa do Oxy, co géc Ola Yi tri ban dan phao, truc Ox nam ngang
theo chiu chuyén dong cua tau, truc Oy thang ding hudng 1én.
+ Phuong trinh chuyén dong ctia dan:

1 2 V
=v,t——gt
y=v, 2g 4
+ Phuong trinh vén tdc ciia dan: e
vy =V, —gt AT R \\\
+ Phuong trinh chuyén dong cua tau: N X
x=vt ) > .
+ Khi dan Ién d6 cao cuc dai thi: Vi
v - ~ J
v, =0V, —gt=0=>t=—> X
g
v, 1 (v Vi
oy 2
+ Vi tri cua dan va cua tau khi d6 1a: g & &
v, V.V
x=v,. 2=
g g

+ Khoang cach gitra tau va dan khi do la:

2 2 2
d= X2+y2 z\/[&j +(&J :;—;J4V12+V;

g 2g

Bai 13:

+ Van tdc ban dau ctia qua bong sau va cham lan 1 v&i mit phiang nghiéng 1a:
2

h=-0=v, =2gh
2g

+ Chon h¢ truc Oxy nhu hinh vé

+ Do va cham cua béng va mit phing nghiéng 1a va cham dan hoi nén tuan theo
dinh luat phan xa guong va do 16n van tdc duoc bao toan sau mdi va cham.
+ Vecto van toc vo hop véi truc Oy mét goc o

+ Phuong trinh chuyén dong cia qua béng sau 1an va cham dau tién 1a
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x =(v,sina)t +%(gsinoc)t2
y =(vocosa)t —%(gcosoc)t2

+ Sau thoi gian t; qua bong va cham voéi mit phang nghiéng 1an thir hai tai vi tri

cach diém va cham lan dau mét khoang €,. Khi do ta co6

1 2V0
{,=v,sinat+—(gsina)t’ 4 Z?
12 = 4v; si
0=V()cosoct—5(g005(>c)t2 l = VoMY ghsina
g

+ Sau va cham, vat lai bat 1én vi van toc ban dau duoc tinh
{le =v,, +a,t=v,sina+(gsina)t, =3v,sina

Vi, = Vo, +a,t ==V cosa +(gcosa)t, = v,cosa
+ Phuong trinh chuyén dong cua qua béng sau 1an va cham tht hai 1a:
. 1 .
x =(3v,sina)t +E(gs1n a)t’®
1 2
y =(v,cosa)t —E(gcosoc)t

+ Sau thoi gian t qua bong va cham véi mit phing nghiéng lan thir ba tai vi tri

cach diém va cham lan tht hai mot khoang €,. Khi dé ta co:

1 2V0
¢, =(3v,sina)t+—(gsina)t; t :?
1 i = 8vg si
Ozvocosat—z(gcosa)ti l, = VoY _6hsina
g

+ Sau va cham, vat lai bat 1én va tinh tuong tu ta dugc thoi gian tir lic va cham dén

luc bat 1én va khoang cach tur vi tri va cham lan tht 3 dén vi tri va cham lan thi 4

t3:2V0
Y 3 g
lan luot bang: I9visi
[3:&:24}15&10(
g
o L e T A e NP SR N
+ Vay hé thuc lién hé gitra €;; £, va (3 la: T =7 = 3
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+Khih=1mvaoa=30thi¢{;=4m; ,=8mval;=12m
Bai 14:
+ Van tdc khi cham mit ngang duoc: v =2gh = v=./2gh .

. . 1
+ Khi nay 1én c6 vén toc: v/ =§= —4/2gh .
n

2
\ \ ~ X~ A X ~ eo .
+Vih =2— = h ~ v*. P9 cao 1én sau lan va cham lan k s& giam di n**_
g

+ Quang duong di:
*  Xudnglan 1 1a: h

A B A < A B 2h
* Lén vaxudng tiep la: —-.
n

Lz 2h
* Lén va xudng tiép theo: —-.
n

+ Téng quing duodng di:
S:h+2+2+...:h+2[1+i2+i4+...j:h+gA.
n° n n n° n n

1 N A A A NEIEEPN 1 1 rs A At 1
+ V6i A la cap s nhéan Iti v6 han 1+—+—+... v6icong boi: q=—;.
n° n n

+ Theo cong thirc tinh tong ciia cip s6 nhan 14i v han ta co:

1 1 n’
A:1—q:1_i:n2—1'
n2
2 2
+ Do d6: Szh(rl +1)=120(22 +1)=200(m)
(n —1) 2° -1
Bai 15:

a) Theo cach chon hé quy chiéu cua dé ta co:
Yoa =300(m),v,, =20(m/s),t,, =0
Yop =250(m), vy =25(m/s),t,, =1(s)
a, =a, =—g=—10(m/s2)
: 1
+ Phuong trinh chuyén dong cia vat A: y, =y, + Voat —Egt2 =300+ 20t — 5t

+ Phuong trinh chuyén dong cua vét B:

1
Yo = You +VOB(t—tOB)—Eg(t—tOB)2 =250+25(t-1)-5(t~1)

2

115



+Khi vat A cham dét thi: y, =0<300+20t -5t =0=t, =10(s)

+ Khi vat B cham dét thi: y, =0 250+25(t-1)-5(t-1)" =0=>t, =11(s)

+ Vay thoi gian chuyén dong cta B 1a: At =tz — 1 =10 (s)
b) Khi hai vat ¢6 cung d¢ cao thi: y, =y,

& 300+20t -5t =250 +25(t - 1)~ 5(t=1)" =t =%(s) ~5,3(s)

+Van toc cta A khi do: v, =20—10t=—%(m/s)

+ Van toc cia B khi d6: v, =25-10(t—1) =—5—;(m/s)

¢) Khoang céch gitra hai vat trong thoi gian chuyén dong:
h=|y, —y.|=[80-15t (véi didu kién: 1s <t < 10s)

+ Vitai t =?(s) ~ 5,3(5) thi h = 0, trong thoi gian tur l(s) <t< %(S) khoang

cach giam dan tir h = 65 (m) dén h = 0, trong thoi gian tir %(s) <t< 10(s) khoang

cach tang dan tir h = 0 (m) dén h = 70 (m). Vay khoang cach 16n nhét giita hai vat
khi t=10s, lic d6: h =[80—15.10|=70(m)

Dang 5. BAI TOAN LIEN QUAN PEN CHUYEN PONG TRON PEU

Vién dé 1. Xac dinh toc do goc, chu ky, tin s, van toc dai, gia tdc huwéng tim
+ Chuki (T) 12 thoi gian dé quay hét mot vong. Pon vi 1a gidy (s)
+ Tan sé (f) 1a s6 vong (n) quay duoc trong 1 gidy = f=n. Pon vi Hz hoic

vong/s
v=nR )
, \ 2
Ta c6: =a,=—=0R
0):2?7522T[f ht R
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Trong do:
v la toc dg dai, w la toc dé géc (rad/s)
R ld ban kinh, ai la gia téc hudng tam
Chu y:

v’ Tdc d6 dai va tée do goc chi do 16n, chung c6 d 16n khong doi trong qua
trinh vat chuyén dong tron déu. Con vén téc dai v c¢6 phuong va chiéu
thay d6i, nhung d6 16n khong doi (tbc do dai)

v Gia toc huéng tim c6 phuong va chiéu luén huéng vao tim khi chét diém
chuyén dong tron déu, do 16n khong doi.

v' Chu ki ctia mét sé chuyén dong thuong gip

=  Chu ki ctia kim gi¢ 1a 12h; ctia kim phut 1a 60ph, kim giay 1a 60s.
= Trai Dt quay quanh Mat Troi: T, . =365 (ngay — dém).
»  Trai Dit quay quanh truc cta no: T, =1 (ngay — dém).

V' Vituyén 0° la xich dao. Khi n6i diém M nam trén vi tuyén B° thi hiéu ring
dudng ndi tir M (thude vi tuyén B°) dén tam O cua trai dat tao v6i duong
kinh cua xich dao mot goc p°

Vi tuyén B° -

Vi du 1: Mot dong ho ¢6 kim gid dai 3 cm, kim phat dai 4 cm.
a) Tinh toc d6 goc cua 2 kim.
b) Tinh tdc d6 dai cua hai kim.
Huéng din

2 2
©, = =—"_=1,74.107 (rad /5)
o T, 60.60
a) Tu cong thic o =— =
T 21 2n

o, =——=1,45.10"(rad /s)
T, 12.60.60
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v,=0,R, = 6,96.107 (cm/s)
v, =®,R, =4,35.10"* (cm/s)

Vi du 2: M6t vé tinh nhan tao bay quanh trai dét theo duong tron v6i vén tde v =
7,9 km/s va cach mat dat mot do cao h = 600 km. Biét ban kinh trai dat 1a R = 6400
km. Xac dinh gia téc huéng tdm cia vé tinh? Coi chuyén dong 1a tron déu.
Huéng din
+ Ban kinh ciia chuyén dong tron déu:
r=R +h =7000km

b) Tt cong thirc v=nR —

<X . A 5 X aa \ A v
+ Gia toc hudng tam cia chuyén dong tron deu: a, =—
r

2

+Mi v=7,9km/s = a, =-—=0,089(km/s*)
r

Vi du 3: Mot banh xe ban kinh R 1in déu khong truot trén dudng nim ngang. Van
tdc cua truc banh xe 13 vo. Chtrng minh réng van toc dai ciia mot diém trén vanh
ngoai cua banh xe cé gia tri 1a vo.

Huéng dan
+ Goi T la chu ki quay ctia banh xe thi van tdc dai cua diém ngoai vanh banh xe la:

2nR . . :
V= % Trong thoi gian T d6 truc cua banh xe ciing di dugc quang duong bang

. 2nR
chu vi ctia banh xe. Do d6 ta co: v, = % . Vay v=vj

2nR
Vay van toc dai cia mdt di€m trén vanh ngoai cua banh xe c6 gia tri bang van toc
chuyén dong thang déu ciia mot dieém trén truc.

Vi du 4: Tinh téc d6 dai cia mot diém nam trén vi tuyén 60° khi Trai Dat quay
quanh truc ctia n6. Cho biét ban kinh Trai D4t 1a 6400 km.

Huwéng din

+ Ban kinh quy dao tron tmg véi vi tuyén 60°%: r=Rsin30° =3200.10° (m)
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+ Toc do dai cia mot diém nam trén vi tuyén 60°% v = o.r = ?n.r = 232,71(m / s)

B

Vi tuyén B°

. N 2 R 4 <A “q. . . A
Vi du 5: Kim phtt cia mot dong ho dai bang 3 chiéu dai kim gio. Xac dinh ti s0

toe do goc va toc do dai giita kim gio va kim phut

21
“ T T, 1
: 2m 0]
a) So sanh toc do goc: Tir cong thiic: 0 =—= s L= 2__
T m e, T, 12
0, =—
T

v, =o,R R 1 3 1
b) Tir cong thirc v=oR =< ' ' SN T
v,=0,R, v, o, R, 124 16
Vi du 6: Chiéu dai ciia mot duong dua hinh tron 1a 1,8 km. Hai xe may chay trén
duong nay huéng téi gip nhau véi van toe vi = 40km/h va v, = 60km/h. Goi At Ia
khoang thoi gian giita hai lan lién liép hai xe gap nhau tai ciing mét vi tri. Tinh At
Huwéng din
T, =5 20,045(h)
. x v
+ Thoi gian dé mai xe chay duoc 1 vong la: (1:
T, =—=0,03(h)
A
+ Gia str 1an du tién chiing gip nhau tai A. Sau khi xe 1 di thém m vong xe 2 di
thém n vong nita thi chiing lai gip nhau lan 2 va luc d6 mét khoang thoi gian 1a At.
T, 3 3k
+ Do d6 ta c6: At =mT, =nT, s n S X
T, m m 2 2k

= At=mT, =2kT, = At_,, < k=1=At_, =2T, =0,0%h
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Vi du 7: Mot truc béng kim loai, hinh tru duong kinh 10 cm dugc dat vao may tién
dé tién mot cai ranh tron. Hinh try quay véi toc do goc n = 120 vong/phat. Cir mdi
vong quay ludi dao tién boc dugc mot 16p kim loai day 1 mm.

a) Viét cac biéu thirc cho tdc d6 dai v va gia tbe hudng tim cua diém tiép xuc

gitra thoi kim loai v6i ludi dao tién.
b) Tinh gia tri cta toc d6 dai va gia toc hudng tam khi ranh di sau 1 cm.
Huéng din

1) Pbi n = 120 vong/phiit = 2 vong/s
+ Tdc d6 goc cua hinh truy: ®=2mn = 4n(rad / S)
. R=E=5(cm)=50(mm)
+ Ban kinh hinh tru Iac dau chua tién:

+ Mbi gidy (2 vong quay) ban kinh tiét dién hinh try giam: AR =12= 2(mm)

+ Ban kinh tiét dién hinh tru & thoi diém t (tinh tir lac bat dau tién) la:
r= (R — 2t) (mm)

+ Téc d6 dai cua diém tiép xtc gitta dao va hinh tru & thoi diém t:
V=0r= 475(50 - 2t) =2007m — 8t (mm / s)

+ Gia toc hudng tim cua diém tiép xuc giita dao va hinh try & thoi diém t:

2

=" = w’r =167 (50~ 2t) =800n* ~ 327°t (mm / s*)

aht
r
10
. . . t=—=5 (s)
b) B¢ tién dugc ranh sau 1 cm = 10 mm can thoi gian bang: 2

v =200m— 87t =160m(mm/s)

+ Van tbc va gia toc khi d6 bang:
‘ s s a,, =8007" — 321t = 640m’ (mm /)

Vi du 8: An ngbi 1am bai vian c6 gido cho vé nha. Khi An lam xong bai thi thay
vira liic hai kim dong hd da ddi chd cho nhau. Héi An 1am bai van hét bao nhiéu
phut.
Huwéng din
+ Khi hai kim d6i chd cho nhau thi:
e Kim phut da di dwoc mot quing duong tir vi tri cia kim phut dén vi tri cua

kim gio
e Kim gio thi di dugc mot quang duong tir vi tri cta kim gio dén vi tri cia
kim phut.
+ Nhu vay tong quing dudng hai kim di di dung bang mét vong dong ho.
Do do ta co: s +8,, =1vong (1)
S, V...t V..
+Laico: =T = P o2 =125, (2)
Sgi(‘i Vgi(‘it Vgi(‘y
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+Tu (1) va(2) tacod: sy, =% vong

+ Suy ra thoi gian doi chd la: t = S _ 1713 = 12 gio
Vg 1/12 13
Vi du 9: Mot chiéc dong hd treo twdng ¢ dau mit kim gidy khi quay thi tao thanh
mot vong tron ¢6 chu vi 60 (mm). Gia sir dong hd chay chinh xéc, hoi tron mot
ngay, ddu mat kim gidy di duoc quang duong bao nhidu m.
Huwéng din
+ Dau mut kim gidy chuyén dong tron déu trén duong tron chu vi 60 mm
+ Khi kim gidy quay dugc 1 vong thi mat thoi gian 1a t = 60 s, khi d6 kim gidy di
dugc quing duong s = 60 mm nén vén tdc cia kim gidy la:
s 60

V= T 60(mm/s)—1(mm/s)
+ Quang duong kim giay di dugc trong At =1 ngay la:

As =v.At =1.(24.60.60) = 86400(mm ) = 86,4(m)

Vén dé 2. Vit chuyén dong tron déu bi tudt khoéi day
+ Khi day bi tudt vat s& chuyén dong véi van tdc dau 1a vo = oR.
+  Xét truong hop khi ddy co phuong nim ngang thi vét bi tudt ddy = vat

1
Y=Y, + VotiEgt2

chuyén dong bi ném theo phuong thing dimg: hevtt 1 of?
=v,tE—
2

v=v, gt
Chu y:
v' Chon chiéu dwong 14 chiéu chuyén dong.
v Liy déu (+) néu khi b tudt vat dang chuyén dong huéng xudng, nguoc lai
khi bi tudt day vat dang chuyén dong hudng 1€n thi léy dau (-).

Vi du 10: Mot soi day khong dan c6 chiéu dai R = 1 m, khéi lugng khong dang ké,
mét dau duge gilr cd dinh & I cach mat dat 25 m, con dau kia budc vao vién bi
ning. Cho vién bi quay tron déu trong mit phing thing dimg véi toc do goc 20
rad/s. Khi ddy nim ngang va vat di xudng thi day bi tut. Ldy g = 10 m/s2.

a) Chon truc toa do co phuong thang dung, gdc tai vi tri tudt day, chiéu
duong hudng xubng. Gdc thoi gian 1a khi bi b tudt day. Viét phuong trinh
chuyén dong cua vién bi sau khi day bj dat.

b) Tinh thoi gian ké tir khi day dit dén khi bi cham dét.

¢) Tinh vén tc cua bi khi cham dét.
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Huéng dian
a) Khi day dirt vién bi chuyén dong di xudng theo phwong thang ding véi van toc
dau vo = ®R = 20 m/s
+ Truc toa d6 c6 phuong th?lng dang, LesTTTTT ~
gdc tai vi tri bi bi dut, chiéu duong / .
hudng xudng. Gdc thoi gian 14 khi dirt / y

yozo’tozo | I
day =
v, =20(m/s) \

+ Phuong trinh chuyén dong ctia vién bi: % i ,
1 :

Y= Yo+ Vot +ogtt =20t 56 SO

b) Khi bi cham dét: y = h y

= 25=20t+5t> = t=1s

¢) Van toc khi cham dat:
v=v,+gt=20+10.1=30(m/s)

Vi du 11: M6t vién bi duoc bude boi soi ddy dai R = 1 m dugce cho quay tron déu
trén mat san phang nam ngang nhin quanh tdm 1a dau kia cta soi day. Gia tdc cia
vién soi 1a 9 m/s?.
a)  Tinh tc do dai, tbe d6 goc, chu ki va tan sb quay ctia vién soi.
b) Néu vién soi bi tudt khoi soi day va chuyén dong tr do theo quan tinh thi
sau 0,8 s vién soi1 ndm cach tAm tron bao xa ?
Huéng din
a) Vi vién bi chuyén dong tron déu nén gia tdc ctia vién bi 1a gia tdc hudng tam. Do
2

do ta co: a,, =VE:>V=«/%R =3(m/s)

+ Tdc do goc: m=%=%=3(rad/s)
+ Chu ki: Tzﬁzz—n(s)

o 3
+ Tén sb: lezi(Hz)

T 2n

b) Khi vién bi tudt khdi s¢i day thi
n6 s& chuyén dong thiang déu véi
van téc v = 3 m/s theo phuong tiép
tuyén voi duong tron tim O ban
kinh R = | m tai diém tudt day M
(nhu hinh v€)
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+ Quang duong di duogc sau t la:

s=v.t=3.0,8= 2,4(m)
+ Vi khi tudt vién bi chuyén dong vudéng goc véi ban kinh tai diém tudt nén khoang
cach clia vién bi dén tdm O sau thoi gian 0,8 s 1a:

d=vR?+s? = +2,4* =2,6(m)

Vén dé 3. Hai chuyén dong tron déu dworc lién két véi nhau boi diy xich
+ Banh dia cta xep dap duoc lién két v6i banh lip ctia xe dap boi mot day
xich. Pia va lip xe dugc chuyén dong bang xich nén trong cing mot
khoang thoi gian quing duong mot diém trén vanh dia di dugce va quang
duong mot diém trén vanh lip di dugc 1 nhu nhau.
+ Goi n; va ny l1an lugt 1a s6 vong quay cua dia va lip, Ry va R, lan luot 1a
ban kinh cua dia va lip ta c6: s=n,.2nR, =n,.2nR, = L R,
nl R2
Vi du 12: Tim quang dudng ma nguoi di xe dap di dugc khi nguoi di xe dap quay
dugc 20 vong ban dap. Biét duong kinh banh xe 1a d = 80 cm, gip 4 lan duong
kinh banh dia va gap 10 lan duong kinh banh lip.
Huéng din

+ Goi R 1a ban kinh banh xe thi ban kinh dia R va lip R» la:

+ Goi n; va ny lan luot 1a sé vong quay duoc cua dia va lip
+ Pia va lip xe dugc chuyén dong bang xich nén trong cling mot khoang thoi gian
quing duong mot diém trén vanh dia di duge va quing duong mot diém trén vanh
lip di duoc 1a nhu nhau, do do6: s=n,.2nR, =n,.2nR, = % = % =25
1 2

+ Khi nguoi di xe dap quay dugc 20 vong ban dap thi banh dia cling quay dugc 20
vong = n; = 20 vong = sb vong banh lip quay dugc:

n, =2,5n, =2,520=50 vong
+ Vi banh lip gn lién v6i banh xe nén sb vong quay dugc cia banh xe bang sb
vong quay cua banh lip = banh xe quay dugc 50 vong.
+ Quéng dudng di duoc 1a: s =50.nd =50.7.0,8 = 407 (m)

Vi du 13: Ban kinh cua dia xe dap la R; = 9 cm, banh kinh cuta lip 1a R, = 4 cm,
ban kinh cua banh xe 1a R = 33 cm. Xe dap chuyén dong thing déu voi toe d6 v =
3,96 m/s. Cho rang ngudi di xe dap déu, dia va lip quay déu.
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a) Tinh tbc d6 goc cia banh xe (dbi voi ngudi di xe).
b) Tinh téc d6 dai ctia mot diém trén vanh lip (dbi voi truc cua banh xe).
¢) Tinh toc do goc va tan sd quay clia dia (theo don vi vong/phut)

Huwéng din
a) Toc do dai ciia mot diém trén vanh banh xe bang vén téc chuyén dong cia xe,
tic la v=13,96 m/s.
+ Téc do goc clia banh xe: © = — = 396 _ 12(rad /s)
R 0,33
b) Vi lip xe quay cung téc d6 gbc véi banh xe nén tde d6 goc cua lip 1a:
2= = 12 rad/s
+ Tdc d¢ dai cia mot diém trén vanh lip 1a: v, =o,R, =12.0,04=0,48(m/s)
¢) Goi n; va n, 1an lugt 14 s6 vong quay duoc cua dia va lip
+ Pia va lip xe dugc chuyén dong bang xich nén trong ciing mot khoang thoi gian
quing duong mot diém trén vanh dia di dugce va quing duong mot diém trén vanh

R
lip di duoc 1a nhu nhau, do d6: s=n,.2nR, =n,.2nR, = L R—l =2,25
rll 2
. oA an s L0, D,
+ Goi m; 1a toc dd goc cia dia, ta co: —=—==2,25
0‘)1 nl
=0 = ®, :izﬁ(rad/s)
2,25 2,25 3
o f =2 50,85
+ Tan s0 quay cua dia: 2n (vong/s) = 51 vong/phut
BAI TAP VAN DUNG

Bai 1: Mot banh xe quay déu voi van tde goc 5 vong/gidy, ban kinh banh xe 1a 30
cm. Tinh van toc dai va gia tdc hudng tim cta mot diém trén vanh banh xe. Lay n*
=10.

Bai 2: Tinh gia tdc cua diu mut kim gidy cua mot ddng ho co chiéu dai kim
gidy la 2,5 cm.

Bai 3: Tinh gia toc ctia Mit Tring quay quanh Trai Dat. Biét khoang cach Trai
Dat - Mt Trang 1a 3,84.10° m. Chu ki quay ctia Mit Tring 1a 27,32 ngay.

Bai 4: Mot vé tinh nhén tao bay quanh trai dat theo duong tron véi vén te v =
7,9 km/s va cach mat dit mot do cao h = 300 km. Biét ban kinh trai dat 1a R = 6400
km. Xac dinh vén tdc goc, chu ki, tan s6 cua nd. Coi chuyén dong la tron déu.

Bai 5: Mot quat may quay véi tin sé 400 vong/phut. Canh quat dai 0,8 m.

Tinh tc d6 goc va tde do dai cua mot diém & dau canh quat
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Bai 6: Banh xe dap c6 duong kinh 0,66 m. Xe dap chuyén dong thing déu véi
van téc 12 km/h. Tinh téc d6 goc va tde do dai cia mot diém trén vanh banh xe
Bai7: Mot diém nam trén vanh ngoai ciia mot 16p xe may cach truc banh xe
30 cm. Xe chuyén dong thing déu. Hoi banh xe quay duoc bao nhiéu vong thi sb
chi trén ddng ho toc d6 s& nhay 1 sb. Biét 1 sb ung voi 1 km chibu dai quing
duong.
Bai8: Mot chiéc tau thuy dau tai mot diém trén dudng xich dao. Hiy tinh tdc do
dai va tdc d6 goc cua tau ddi véi truc quay cua Trai Dat. Biét ban kinh Trai Dét 1a
6400 km.
Bai 9: Mot 6 to dang chuyén dong thang déu voi van toc 72km/h. Tinh van tdc
goc va gia toc huéng tim tai mot diém trén vanh banh xe. Biét ban kinh cia banh
xe 1225 cm
Bai 10:
a) Mot vé tinh phai c6 chu ki quay 1a bao nhiéu dé no6 tré thanh vé tinh dia
tinh cua Trai Dat.
b) So sanh vén tdc goc cua mot chiée kim gid va ciia mot diém trén duong
xich dao.
Bai 11: Mot doan tau bit dau chay vao mdt doan duong tron, ban kinh 1000 m,
dai 600 m, voi van toc 15 m/s. Poan tau chay hét quing duong d6 trong thoi gian t
=30 gidy. Tim van tdc dai, gia tbc phap tuyén, gia tdc tiép tuyén, gia téc toan phan
ctia doan tau & cudi quing duong do. Coi chuyén dong cua doan tau 1a nhanh dan
déu.
Bai12:  Dé chuan bi bay trén cac con tau vil try, cdc nha du hanh phai luyén tap
trong may quay li tim. Gia sir ghé ngdi & cach tim ciia may quay mot khoang 5 m
va nha du hanh chju mot gia tbc huéng tim bang 7 1an gia tdc trong truong g. Hoi:
a) Tdc do dai ciia nha du hanh vii try bang bao nhiéu.
b) Téc do goc bang bao nhiéu (tinh ra vong trén phiit)
Bai 13: Mot banh xe quay déu quanh
truc O. Mot diém A ndm & vanh ngoai
banh xe ¢ van toc v, = O,8(m/s) va
mot diém B ndm trén cung ban kinh voi
A, AB=12(cm) ¢6 van toc
vy =0, S(m/s) nhu hinh v&. Tinh van tc
goc va duong kinh banh xe ?
Bai 14: Trén phim nhya loai 8 mm c& 26 anh chiém mét chiéu dai 10 cm.
a) Khi chiéu, phim chay qua dén chiéu vé6i nhip 24 anh /gidy. Tinh vén toc
phim.

125



b) Phim duoc cudn trén mot 16i. Pau budi chiéu ban kinh 15i 1a R, = 2 cm;
cudi budi chiéu, ban kinh 1a R, = 7 cm. Tinh xem van téc goc ctia 16i phim
thay d6i trong khoang nao?

Bai 15: Mot soi ddy khong din c6 chiéu dai 1m, khéi lugng khon dang ké, mot
dau duoc gitr ¢b dinh & O cach miat dat 40 m, con du kia budc vao vién bi ning.

Cho vién bi quay tron déu trong mat phang thang dung voi toc d0 — (vong/s). Khi
T

day nam ngang va vat di xudng thi day bi tudt. Ldy g = 10 m/s2.

a) Chon truc toa dé c6 phuong thé“ing ding, géc tai vi tri tudt day, chiéu
duong hudng xudng. Goc thoi gian 1a khi bi bi tudt ddy. Viét phuwong trinh
chuyén dong ciia vién bi sau khi day bi tudt day.

b) Tinh thoi gian ké tir khi day dut ¢én khi bi cham dat.

¢) Tinh vén tdc cua bi khi cham dét.

Bai 16: Mot soi day khong dan co chiéu dai 1m, khdi lugng khon dang ké, mot
dau duoc gilr ¢d dinh & O cach mat dat 25 m, con dau kia budc vao vién bi nang.

Cho vién bi quay tron déu trong mit phing thing dimg vé6i chu ki %s. Khi day

nam ngang va vat di 1én thi day dat. Liy g = 10 m/s?.

a) Chon truc toa do c6 phuong thing dung, gbc tai mat dat, chidu duong
huéng 1én. Goc thoi gian 1a khi bi bi tudt day. Viét phuong trinh chuyén
dong ctia vién bi sau khi day bi tuot.

b) Tinh thoi gian ké tir khi day dirt dén khi bi cham dat.

¢) Tinh vén tc cta bi khi cham dét.

Bai17: Mot soi day khong ddn c6 chiéu dai 100cm, khéi lugng khong dang ké,
mot dau duoc giit ¢b dinh & O cach mit dit 40 m, con dau kia bude vao vién bi

ning. Cho vién bi quay tron déu trong mit phing thang ding véi tan s6 E(HZ) .
T

Khi ddy ndm ngang va vt di 1én thi day dut. Liy g = 10 m/s
a) Viét phuong trinh chuyén dong cta vién bi sau khi day bj dat
b) Tinh thoi gian ké tir khi day dut dén khi bi cham dat
¢) Tinh vén tdc cta bi khi cham dat.
Bai 18: Mot vién soi duoc budc boi soi day dai 0,5m duoc cho quay tron déu
trén mat san phing ndm ngang nhin quanh tdm 1a dau kia cta soi day. Gia tdc cua
vién soi 1a 8m/s?,
a)  Tinh tc do dai, tbe d6 goc, chu ki va tan s6 quay ctia vién soi.
b) Néu vién sdi bi tudt khoi soi day va chuyén dong tu do theo quan tinh thi
sau 0,6s vién so61 ndm cach tm tron bao xa ?
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Bai 19: Mot chiéc dong hd treo tudng c6 diu mut kim phut khi quay thi tao thanh
mot vong tron ¢o chu vi 60 (mm). Gia sir ddng hd chay chinh xac, hoi tron mot
tuan dau mut kim phat di duoc quing dudng bao nhiéu m.
Bai 20: Mot chiée dong hd treo tuong c6 dau mit kim gidy khi quay thi tao thanh
mot vong tron ¢6 chu vi 60 (mm). Gia sir dong hd chay chinh xéc, hoi:

a) Tron mot tuan, dau mut kim gidy di dugc quing duong bao nhiéu km.

b) Tron mot nam 2008, ddu mat kim gidy di dwoc quing dudng bao nhiéu

km.

Bai 21: Mot chiée ddng hd treo twong c6 dau mut kim phut khi quay thi tao thanh
mot vong tron c6 chu vi 60 (mm). Gia sir dong ho chay chinh xéac,hoi

a) Tron 1 ngay, dau mat kim phat di duge quing dudng bao nhiéu m.

b) Tron mot nam 2010, ddu mat kim phit di duoc quing duong bao nhiéu

km.

Bai 22: Mot chiéc dong ho treo twong co dau mut kim gidy khi quay thi tao thanh
mot vong tron ¢o chu vi 60 (mm). Gia sir dong hd chay chinh xac,hoi néu dau mut
kim gidy di dugc quang duong la 86,4 m thi nd chay trong thoi gian bao lau ?
Bai 23: *MOot nguoi di bd qua cdu AB (AB xem nhu mot cung tron tim O) véi
van toc 6km/h trong 10 phit. Biét goc hgp boi van tdc tai A voi duong thing AB 1a
30°. Xéac dinh d6 16n gia tc hudng tim ctia nguoi ay khi di qua cau.
Bai 24: *Chiéu dai cua mot dudng dua hinh tron 1a 1800 m. Hai xe may chay trén
duong nay hudng toi gip nhau voi van toe vi = 40km/h va v, = 50km/h. Goi At 1a
khoang thoi gian giita hai lan lién liép hai xe gap nhau tai ciing mét vi tri. Tinh At

HUONG DAN GIAI VA DAP AN
v=mR =101.30=942(cm/s)

Bail: HD:w=5(v/s)=10n(rad/s)= v2 R 5
a, =E=0) R =295,79(m/s")

t

2 2 2
Bai2: HD:a, =Y —oR=|2%| R=[2E| 2,5-0,0274(cm /5%
R T 60

2 2
Bai3: HD:a, =VE=032R =(2?”) R =2,72.10"(m/s%)

v=oo(R+h):>oa= RV " =1,18.107 (rad / s)
_l’_

Bai4: HD:{T= 2—n =5322s =1h28 min42s
)

f= =23= 1,88.10 (vong /s) = 1,88.10 (Hz)
T

1
T
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Bai 5:
o=2nf =41,87(rad /s
HD: f =400(vong/ min) = @(V(‘)ng /8)= @HZ = T ( )
60 3 v=mwR =33,5(m/s)
Bai 6:
+ Van tdc xe dap cling la van tdc dai cia mot diém trén vanh ngoai cua banh xe do
2
d6 taco: v=12(km/h)=3,33(m/s)= m=%=%=10,1(rad/s)
Bai 7:
+Khi ddng ho nhay 1 sd, thi quang dudng di duoc 1a: s=1(km)=10"(m)
+ Chiéu dai ctia banh xe (chu vi banh xe): L =2nR
+ Khi banh xe quay dugc 1 vong thi chiéu dai quing dudng ma xe di duoc ding
bang chu vi banh xe L. Do d6 sé vong ma banh xe quay dugc khi ddng hd nhay

3
duge 1s610: N=—> =1 _530 (vong)
2nR 2m.0,3
Bai 8:

CO_Z_n _ 2n
HD: T 86400
v=w0R =465,2(m/s)

Bai 9: Vin toc 6 t6 cling 1a van toc dai ctia mdt di€ém trén vanh ngoai clia banh

=7,27.10" (rad/s)

. . , m:l:80(rad/s)
xe do do taco v=20m/s. Ta co: R

a, =o’R =1600(m/s”)

Bai 10:
a) Chu ky quay cua vé tinh dia tinh bang chu ki quay cua Trai Dat nén: T = 24h.
T. . .
b) T cong thirc o = 20 Oy e 2%, @y =20, 440
T (Dxich dao Th 12 .
Bai 11:

+ Goi a; 1a gia toc tiép tuyén cua tau

, 1 2(s—v,t) 2(600-15.30) 1
+ Ta c6: s=v0t+zant2:>an: ( = 0 )= ( 0 )=§(m/s2)

: e 1
+ Van toc cua tau tai cu6i duong vong: v=v, +a,t=15 +§.30 =25(m/s)

. R’ . vi o 25?
+ Gia toc hudng tim (gia toc phap tuyen) cia tau: a, =— = =0,625(m/s’
g tam (g phap tuyén) " =R~ 1000 ( )

2
+ Gia tbc toan phan clia tiu: a =./a’ +a’ = (%) +(0,625)" = 0,708(m / sz)
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Bai 12:

2
a) Taco: a,, ZVE: v=,la,R =7g.R =/7.9,8.5=18,52(m/5s)

b) Téc d6 goc: ® =% =3,7(rad /s) = 35,37 (vong/min)
Bai 13:
+ Khi banh xe quay thi tit ca cac diém trén banh xe déu quay véi cing téc do goc
13 ®.
v, =0R
+Taco: { ° A:>V—A=R—Ac>§=
vg=0R, vy, Ry 5

= OA =32(cm)=d=64(cm)

OA
OA-12

+ Tdc d6 goc clia banh xe: m:I:—Azj—g =2,5(rad /)

A
Bai 14:
X A - . . S 10
a) Toc do cua 161 phim 1a: v = P 2—6.24 ~9,2(cm/s)
b) Trong qué trinh chiéu phim, téc do dai cua phim ludn khong dbi

+ T d0 goc cta 161 phim & dau budi chiéu: o, = Rl 22 4,6(rad/s)

1

2
+ Tc d6 goc cuia 161 phim & cudi budi chibu: 0, = RL = % = 1,3(rad / s)
2
+ Vay toc do goc cta 161 phim thay doi trong khoang tir 1,3 rad/s < o < 4,6 rad/s
Bai 15:
a) Khi day dirt vién bi chuyén dong di xudng theo phuong thang dung véi vén toc
dau vo = oR = 10 m/s
+ Chon tryc toa 6 c6 phuong thing dimg, gdc tai vi tri bi bi dut, chiéu dwong
huéng xudng. Goc thoi gian la khi dit day.
+Ta co: @=2nn=10(rad/s)=> v, =10(m/s)
+ Phuong trinh chuyén dong cua vién bi: y =10t + 5t
b) Khi bi cham dat: 40 =10t+5t> = t=2s
¢) Van téc khi cham dat: v=v, +gt=10+10.2=30(m/s)
Bai 16:
a) Khi day dirt vién bi chuyén dong di xudng theo phuong thang dung véi van toc

dau: v, =R =2?R.R =20(m/s)
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Phuong trinh chuyén dong cta vién bi: y =25+ 20t —5t* (m)

b) Khi bi cham dat: 0=25+20t—5t> =t =5s

¢) Van téc khi cham dat: v = v, —gt=20-10.5=-30(m/s)

Bai 17:

a) Khi day dut vién bi chuyén dong di xudng theo phuong thang dimg véi van tc
dau: v, =R =2nfR =10(m/s)

Ch9n truc, toa do c6 phuong théng dung, géc tai vi tri bi bi dut, chiéu duong hudéng
xuong. Goc thoi gian la khi dut day

Phuong trinh chuyén dong cta vién bi: y=40+10t -5t

b) Khi bi cham dit: 0=40+10t —5t> = t =4s

¢) Van toc khi cham dat: v=v, —gt=10-10.4 =-30(m/s)

Bai 18:

a) Vi vién bi chuyén dong tron déu nén gia toc cua vién bi 1a gia toc huéng tdm. Do
2

do taco: a,, =%:V=,/amR =2(m/s)

+ Tdc do goc: m:%:%:ﬁrad/s)
+Chuki: T=22="(s)
4 2

+ Tén s6: lez—(Hz)
T =

b) Khi vién bi tudt khoi soi day thi
n6 s& chuyén dong thing déu véi
van tbc v = 2 m/s theo phuong tiép
tuyén voi dudong tron tdim O ban
kinh R = 0,5 m tai diém tudt day M
(nhu hinh v&)
+ Quang duong di dugc sau t la:
s=vt=2.0,6= 1,2(m)

+ Vi khi tudt vién bi chuyén dong vudng goc véi ban kinh tai diém tudt nén khoang
cach ctia vién bi dén tdm O sau thoi gian 0,6 s la:

d=vR? +s> =4/0,5 +1,2% =1,3(m)
Bai 19:
+ Dau mut kim phut chuyén dong tron déu trén duong tron chu vi 60 mm
+ Khi kim phut quay duoc 1 vong thi mét thoi gian 1a t = 3600 s, khi d6 kim phut
di duoc quing dudng s = 60 mm nén van tc cua kim phit 1a:
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s 60 1
=2= (mm/s)=—(mm/

+ Quang duong kim phut di duoc trong At = 1 tuan 1a:
As=V.At= %.7.(24.60.60) =10080(mm)=10,08(m)

Bai 20:
+ Pau mit kim gidy chuyén dong tron déu trén dudng tron chu vi 60 mm
+ Khi kim gidy quay dugc 1 vong thi mat thoi gian 1a t = 60 s, khi d6 kim gidy di
dugc quing duong s = 60 mm nén vén téc cia kim gidy la:
s 60

V= . 60(mm/s)—1(mm/s)
a) Quing duodng kim gidy di dwoc trong At =1 tuin la:

As =v.At =1.(7.24.60.60) = 604800(mm ) = 0,6048 (km )

b) Nam 2008 1a ndm nhuin nén c6 366 ngay nén quang duong kim gidy di dugc
trong nam 2008 la:
As = v.At =1.(366.24.60.60) = 31622400(mm ) = 31,6224 (km)
Bai 21:
+ Dau mut kim phut chuyén dong tron déu trén duong tron chu vi 60 mm
+ Khi kim phut quay duoc 1 vong thi mat thoi gian 1a t = 3600 s, khi d6 kim phut
di duoc quing dudng s = 60 mm nén van toc cua kim phat 1a:
Vzizﬂ(mm/s)zi(mm/s)
t 3600 60
a) Quang duong kim phut di dugc trong At = 1 ngay la:

As=v.At= %.(24.60.60) =1440(mm) =1,44(m)

b) Nam 2010 la khong phai 1a ndm nhuan nén c6 365 ngay nén quang duong kim
phut di dugc trong nam 2010 1a:

As=v.At= 61—0.(365.24.60.60) =525600(mm) = 0,5256 (km)

Bai 22:
+ Dau mut kim gidy chuyén dong tron déu trén duong tron chu vi 60 mm
+ Khi kim gidy quay duoc 1 vong thi mét thoi gian 1a t = 60 s, khi d6 kim gidy di
dugc quang duong s = 60 mm nén vén toc cia kim gidy la:
Vziz%(mm/s)zl(mm/s)zlo3(m/s)
+Pé di duoc quing dudng As = 86,4 m thi can thoi gian 1a At:
As 86,4

107

At

=86,4.10’s =24h =1 ngay
v
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Bai 23:
5

.. |v=6(km/h)==(m/s
+ Doi: ( ) 3( )
t=10min = 600(s)
+ Quang duong nguoi di bo di
dugc trong thoi gian 10 phut
bang chiéu dai cung tron AB,
do do ta co:

s=AB=v.t=1000(m)

+ Tam giac AOB can ¢ O nén
ta c6 OAB =OBA =60’

=a=60°= g(rad)

+ Lai co: A/TBZOLR:>R=ﬁ
o
:R=1000=3000(m)
/3 i

+ Gia toc hudng tim ciia ngudi d6 khi di qua cau:
LY _ (53 =
"R 3000/m 1080
Bai 24:

(m/s2)z2,91.10'3(m/s2)

t, = c. 0,045(h)
A v
+ Thoi gian dé moi xe chay duoc 1 vong la: (1:
t, =—=0,036(h)
Vs
+ Gia sir 1an d4u tién ching gip nhau tai A. Sau khi xe 1 di thém m vong xe 2 di
thém n vong nita thi chung lai gip nhau 1an 2 va luc d6 mat khoang thoi gian 1a At.
t, n n_ 5 5k
At=mt,=nt, & —=— —=—=—
Do d6 ta co: t, m m 4 4k

= At=mt, =4kt, => At_,, © k=1=At_, =4t, =0,18h

Dang 6. TINH TUONG POI CUA CHUYEN PONG. CONG THUC CONG
VAN TOC
Vién dé 1. Chuyén dong trén cing mdt phwong
Budée 1: Quy udce
= Vit chuyén dong 1a (1)
= He¢ quy chiéu chuyén dong 1a (2)
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= H¢ quy chiéu ding yén 1 (3)
Buérc 2: Xéc dinh va biéu dién cac van toc di cho trén hinh
»  Van tdc cua vat 1 ddi véi dat (3) 1a: vi = vis
*  Van tbc cua vat 2 d6i voi dat (3) 1a: va = vas
= Vantdc cta vt 1 dbi véi vat 2 1a: v=vi
Bude 3: Ap dung cong thirc cong van tde: vis = viz + vas (¥)
Buwoc 4: Chon chiéu duong (chon theo mot chiéu van tdc nao do da biét). Can cur
vao chiéu duong di chon dua (*) vé dang phuong trinh dai s6. Néu vecto van toc
nao chua xac dinh dugc chiéu thi gia sir nd hudng theo chidu dwong, két qua tinh
toan cho gia tri am thi van toc d6 c6 chiéu ngugc lai so voi gia sir ban dau.
Chu y:
V' Khi viét cac van tc vis, Viz, Va3 ta hiéu day 1a toe do (cac gia tri d6 1on va
luén duong).
v" Trong cong thirc s = vt (v 1a tdc do cua vat so voi vat mde thude s).
v Ta cb ;n::—;ﬂ, ;n==—;m, Va3 = —va nhung vio = vai, Vi3 = Vs,
Vv, =V, vi day 1a d6 16n (do dai) vecto.
v' Ddi véi bai toan thuyén chuyén dong trén song thi van tdc ciia thuyén ddi
=V, +V,

v6i b khi di xudi (Vyuei) va khi di nguoc (Vaguee) 1a: 4
Vnguqc = |V1 - V2|
(vi va v, 1an luot 14 van téc cta thuyén déi v6i nudce va nude dbi véi bo)
V' Van tdc tuong ddi cua vat (1) dbi véi vat (2):
= Néu vat (1) va (2) chuyén dong cung chiéu thi vén téc tuong dbi

cua vat (1) doi voi vat (2) 1a: v= |V1 - V2| va v cung chiéu véi van

toc 16n.
A Vi Vi V2
[ b - 7
L ——— ———e
v, >V, v Vi <V,

= Néu hai vt chuyén dong nguoc chiéu thi: v=v, +v, va v cung
chiéu véi vi.

2 Vi

n
>

v
(vi va v, 1an luot 1a van tde tuyét dbi cua vat 1 va vat 2)
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Vi du 1: Mot chiéc thuyén chuyén dong nguoc dong véi van toc 14 km/h dbi véi
mat nudc. Nudc chady voi tbc d6 9km/h so véi bd song. Xac dinh vén tde cua
thuyén ddi véi bo.
Huwéng din

+ Quy wdc: thuyén 1a (1), nuée 1a (2), bo 12 (3)
+ Van tbc cua thuyén (1) d6i voi nude (2) 1a vix = viz = 14 (km/h)
+ Van tdc cua nudce (2) dbi v6i bd (3) 14 vas = vas = 9 (km/h)

- +

Vi2 —>

»
>

»
P«

Vi3 V23
+ Theo cong thitc cong van toc ta co: v,y = V,, + Vs )
+ Theo d8 bai van toc cua thuyén ddi voi dong nude 1a 14 km/h > 0 = chidu duong
duoc chon theo chiéu cua vi, .
+ Chiéu (*) lén chiéu duong ta ¢6: vj; =v,, —vy; =14-9=5(km/h)

Nhién xét: vi; =5 km/h > 0 = vi; cung chiéu duong.

. C6 thé giai nhanh nhw sau:

+ Thuyén chuyén dong nguoc chiéu voi nude nén vén toc ciia thuyén doi véi bo la:
Vinuyén-bs = Vaguoe = Vihuyén-nuse = Vause-by = 14 — 9 =5 km/h

Vi du 2: Mot cand chay xudi dong tir A dén B mét 30 phut. Sau d6, ca nd chay
nguoc dong tir B v& A mat 1 gid. Biét van tdc ciia cand ddi voi nude khong doi va
bang 18 km/h.

a) Tim khoang céach giita hai bén A va B.

b) Tim vén tc ctia nude dbi véi bo song.

Huéng din

+Goi vi3 1 van tdc tuyét dbi cua cand ddi véi b, vi, van tde tuong ddi cua cand
d6i v6i dong nudce, vas 1a van tde kéo theo ctia dong nude dbi véi bo.
+ Chon chiéu dwong 14 chiéu chuyén dong cta ca-nd
a) Tim khoang cach giita hai bén A va B.
+ Theo cong thitc cong van toc ta co: V,;, = V,, + Vo

+ +
Vi2 o > Viz >
- - ) -
Viz V23 Vi3 Va3
Xudi dong Nguoc dong
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a1 AB
+ Khi cand xu6i dong: v, =V,, +V,, < S =V,, +V,, )

+ Khi cand ngugc dong: V43 =V, —Vy, & % =V, =V, 2)
+ Cong (1) va (2). Ta co: E-‘FE =2v, < E+E =2v,
t t/ 0,5 1

= 3AB=2v,, = AB=12km
+ Vay hai bo A, B cach nhau 12 km.
b) Tim van tc ctia nudc ddi voi bd song

AB AB 12

t—/=V12 —V23 :>V23 =V.12 —t—/=18—T=6km/ h

Vi du 3: Mt nhan vién di trén tau hoa v6i van tdc v, = 5 kmv/h (so v6i tau) tir ddu
toa dén cubi toa. Toa tau ndy dang chay véi van tdc v2 = 30 km/h. Trén dudng sét
ké bén c6 mot doan tau khac dai /= 120 m chay véi van toc 35 km/h. Biét hai tau
chay song song va ngugc chiéu nhau. Coi cic chuyén dong 1a thing déu. Tinh thoi
gian ma nhan vién nhin thdy doan tau di ngang qua minh.

Huéng din
w Nhén xét: Dé tinh thoi gian tau

qua mat ngudi nhan vién nay thi ta c %

thé tinh van tdc tuong ddi cta nguoi > < 2
nhan vién nay V('):i tau. Roi ap dung 3 Vi v —
cong thuc s = vt d¢ suy ra thoi gian. 1 3y

+ Quy udc:
= Nhan vién la (1)
= Tau hoa chay véi van toc 30km/h 13 (2)
= Tau hoa chay vé6i van toc 35 km/h 1a (3)
= Pitla4)
+ Goi viz 13 van tdc ciia nhan vién ddi véi tau 2, v4 13 van toc cta tau 2 ddi véi
dat, vi3 1a van toc trong ddi cta nhan vién dbi véi tau 3, vis 13 van tdc cia tau 3
dbi voi dat.
+ Ap dung cong thirc cong vén tbc: VI3 = Vi2 + Vaa Va3 = Vi2 + Vaa — V4 @)
+ Chon chiéu dwong 1a chiéu chuyén dong ciia nhan vién 1.
+ Chiéu (*) 1én chiéu duong dugc: v ; =v,, — v,y — V5, = 5—30—35=—60(km/ h)

(dau trur noi 1én vi3 nguoc chiéu duong)

. L . 50
+ Vay toc do ctia tau 3 doi véi nhan vién 1a v = vi3 = 60 km/h = ?m/s
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+ Thoi gian dé tau 3 di ngang qua nhan vién: t = L = 120.3 =7,2s
Vi 50
Vi du 4: Hai dau may xe ltra cing chay trén hai doan duong sét thiang song song
v6i nhau. Biét van tdc cia ddu may thir nhét 1a 40 km/h va dau thir hai 1a 60 km/h.
Xac dinh van toc twong d6i (hudng va do 16n) cia ddu may thir nhat so voi dau
may thir hai trong céc trudng hop sau:
a) Hai ddu may chuyén dong nguoc chiéu nhau.
b) Hai diu may chuyén dong cting chiéu nhau.
Huwéng din
+ Quy udc:
= Vit chuyén dong - dau may thir nhat 1a (1)
= Hé quy chiéu chuyén dong - ddu may tht hai 13 (2)
= Hé quy chiéu dung yén - dit 1a (3)
+ Goi vi3 1a van toc ctia dau may (1) ddi véi dat, vas 1a van toc ciia dau may (2)
dbi v6i dét, vio 1a vén toc tuong dbi ciia dlu may (1) ddi voi dau may (2).
+ Ap dung cong thirc cong van tée: vis = vi2 + vas = via = viz — vas (¥)

+ Chon chiéu dwong 13 chiéu chuyén dong ctia ddu may thir nhat.

a) Hai ddu may chuyén dong nguoc chiéu nhau.

» <
» <«

1 {713 {’23 2
+ Chiéu (*) lén chiéu duong d4 chon ta co: v, = v,; + Vo, = 40+ 60 =100 km/h

+Vivi2>0= vi; hudng tir 1 dén 2.
+ Vay van tdc tuong ddi cua diu may 1 so voi ddu may 2 ¢ chibu tir du may 1
dén dau may 2, c¢6 d6 16n vi, = 100 km/h

b) Hai ddu may chuyén dong cung chiéu nhau.
J’_

1 2

n n
> »

\713 V23
+ Chiéu (*) lén chiéu duong da chon ta co: v, = v, — v,; = 40 — 60 = —20 km/h
+Vivi2<0 = vy, hudng tir 2 dén 1
+ Vay van tdc tuong dbi cua diu may 1 so voi ddu may 2 co chiéu tir diu may 2
dén dau may 1, c6 do 16n vi, = 20 km/h
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Vi du 5: Mdt vat dugc tha roi tir mot kinh khi cau dang bay ¢ d6 cao 280 m. Léy
gia toc roi tyr do g = 10 m/s%. Hoi sau bao 1au vt roi téi mat dat. Néu:

a) Kinh khi cau dang bay Ién thang déu véi toc do 5 m/s.

b) Kinh khi cau dang ha xuéng thflng déu véi toe d6 5 mys.

¢) Kinh khi cau dang dung yén.

Huwéng din
+ Goi vi31a van toc clia vat dbi v6i dat, vi> van toc ctia vat déi voi kinh khi cau,
v23 van tdc cua kinh khi cau ddi vai dat.
+ Theo dé ta co: |V23| =5m/s va vy, =0 (tha roi nén xem nhu vén tdc béng 0)
+ Ap dung cong thirc cong van t0C: Vis = Via + Va3 < Vi3 = Vs < Vi3 =V,
+ Chon tryc toa d§ Oy c6 phuong théng diang, co géc O tai vi tri tha vat, chiéu
duong hudng tir trén xubng.
a) Kinh khi cu dang bay 1én = chuyén dong theo chidu 4m = v3 <0
= v,; =—5(m/s)

= vt bi ném 1én theo phuong thang dimg vai toc do ban dau 1a 5 m/s.
. 1
+ Phuong trinh chuyén dong cta vat biném: y=y, + v, t+ Egt2

+Taco: vy, =v; =-5(m/s) = y=-5t+5t*

+ Khi vat cham dat thi: y =280 < 280 = -5t +5t> =t =8s

b) Kinh khi cau dang ha xuéng = chuyén dong theo chiéu dwong = va3 > 0
= v,; =5(m/s)

= vt bi ném xudng theo phuong thang dimg vai téc do ban dau 1a 5 m/s.
. , . 1
+ Phuong trinh chuyén dong cua vat bi ném: y=y, +v,t+ Egt2

+Tacod: vy=vy, =5(m/s)=y=5t+5t
+ Khi vat cham dat thi: y =280 < 280 =5t +5t> = t=7s
¢) Khi kinh khi cdu ding yén thi v, =0=280= 5t = t~7,48s

Vi du 6: Tir mot kinh khi cdu dang ha thip déu voi van toc vo =2 m/s (so v6i mit
dat), ngudi ta phong mot vat thang dimg hudng 1én véi van toe v =20 m/s (so v6i
khi ciu). Lay g = 10 m/s2.
a) Tinh khoang cach giira khi cAu va vat khi vat 1én t6i vi tri cao nhat.
b) Sau bao lau vat roi tré lai gip khi cau.
Huéng din
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+ Goi vi31a van toc clia vat ddi véi dat, vi» van toc ctia vat dbi vai kinh khi cau,
v23 van tdc cia kinh khi cau déi véi dat.

+ Theo dé ta co: |V23| =v,=2m/s va |V12| =v=20m/s

+ Ap dung cong thirc cong van téc: vis = vio + vas *)

+ Chon truc toa c’{@ Oy ¢6 phuong théng ding, co géc O tai vi tri ném vat, chiéu
duong hudng xuong.

+ Chiéu (*) lén chiéu dwong = v, =—v,, +v,; =—20+2=-18(m/s)

+ Vay bai toan tr¢ thanh vat bi ném 1én thang dung véi toc do dau 18 m/s

+ Phuong trinh chuyén dong va phuong trinh van toc cua vat bi ném la:

1
y=y0+vot+5gt2
v=v,+gt

y=—18t+5t*
v=-18+10t

+ Khi vat 1én dén d6 cao cuc dai thi: v=0< —18+10t=0=t =1,8(s)

+Taco: vy =v; =—18(rn/s):>{

+ Toa d6 cua vat khi d6 so voi gbe O 1a:
y=—18t+5t* =—18.1,8+5.1,8° =-16,2(m)

+ Vay luc nay vat dang & phia am cua tI'l:,IC toa d(f)’ va cach géc O doan 16,2 m

+ Trong thoi gian t = 1,8 s d6 kinh khi cau ha xuéng dugc mot doan:
s=v,t=2.1,8=3,6(m)

+ Vay khoang cach giira vat va khi cau ltuc nay la: d = |y| +s= 19,8(m)

b) Phuong trinh chuyén d(:)ng (toa do) cua khi qﬁu: y=vot =2t ‘

+ Khi vat roi gap lai khi cau thi vat co6 toa d6 bang toa dé cua khi cau, do dé ta co:
—18t+5t> =2t = 5t* =20t = t =4(s)

VAn dé 2. Chuyén ddng theo phwong vudng goc véi nhau
Xéc dinh va biéu dién cic vecto vis, viz, va3 trén hinh
Ap dung cong thirc cong van tde: Vis = Via + Va3 = Vi2 = Vi3 — Va3 *)
+ Dé bo vecto & (*) ta thyc hién theo mot trong hai cach sau:

w Cach 1: Binh phuong hai vé

= Pé binh phuong hai vé ta phai chuyén hai van tdc co goc da biét vé
mot bén rdi méi binh phuong.

= Vidu néu ;13 L ;23 thi ta sit dung hé thuc \712 = ;/13 - ;/23 dé binh

_ 2 0 2 _ (.2 2
phuong = v,, = \/V13 —2V3V3€0890" + v3; = \/VB + Vi
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=  Vidunéu vi; L vy thita st dung hé thirc viz = vi2 + va3 d€ binh

phuong = v, = \/sz +2V,3V30890° +v3, = \/sz +va,
w Cich 2: Str dung quy tic hinh binh hanh dé tong hop vecto két hop véi
cac hé thirc trong tam giac dé giai.
»  Quy tic hinh binh hanh tong hop vecto: Néu hai vecto dong quy
lam thanh hai canh cua mét hinh binh hanh thi dwong chéo cua
hinh binh hanh la vecto tong cia chiing.

Vi du 7: Hai 6 t6 qua nga tu cing mot lic theo dudng vudng goc voi nhau. Van tde
ctia 0 to thir nhat va hai 1an luot 1a vi = 8 m/s va v = 6 m/s. Coi chuyén dong ciia
mdi xe 1a thing déu.

a) Xac dinh do 16n van tdc cua xe 1 ddi voi xe 2

b) Luc xe 2 cach nga tu 120 m thi hai xe cadch nhau bao nhiéu mét?

Huéng din

a) Goi vi3 1a van tdc ctia xe 1 dbi v6i dat; vi»1a van tdc clia xe 1 dbi voi xe 2; vas
1 van tdc ctia xe 2 voi dat.
+ Ap dung cong thirc cong van tdc: vis = viz + Va3 = vi2 = iz — Va3 ™)

+ Theo d& ra vi3 L va3 nén binh phuong hai vé phuong trinh (*) ta co:

v, = \/V123 —2V,;V,,€0890° + V3, = \/V123 +v3, =10m/s
% Ciing co6 thé tim van toc vy nhw sau:
+ Ap dung cong thirc cong van toc:

Vi3 =Vi2 + V23

+ Theo d€ vi3 L vz va vy laila

vecto tong cua vi2 va vas nén theo
quy tac hinh binh hanh ta biéu dién
duoc cac vecto nhu hinh vé€ sau:

Va3
+ Tur hinh v& ta c6: vy, =4/vi, + Vi, =10m /s

Chii y: Khi vé vecto ta nén vé vecto tong viz (dwong chéo ciia hinh binh hanh)

trweée ¢ dang nam ngang, sau dé can cir vao dé dé vé thém mot vecto thanh phan
(mét canh ciia hinh binh hanh) (vi du v»3) da biét tao véi vecto tong vis mét géc
a. Roi tiép dé méi vé vecto thanh phan con lai (Ia canh con lai cia hinh binh
hanh).
b) Khi xe 2 cach ngd tu 120 m thi thoi gian chuyén dong 1a: t = iﬁ = % =20s

23

+ Vi van téc cia xe 1 d6i v6i xe 2 14 vi2 = 10 m/s nén coi nhu xe 2 dtng yén so véi
xe 1 con xe 1 chuyén dong véi toc do6 10 m/s (so vdi xe 2). Mat khac Iuc dau ching
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cing qua ngd tu = hai xe xuét phat cing mot diém nén trong thoi gian t = 20s,
quang duong di dugc cuia xe 1 so vdi xe 2 chinh 1a khoang cach giira hai xe nén
khoang cach gitra hai xe khi d6 1a: d=s=v,t=10.20=200(m/s)

. Ciing c6 thé tim khoang cach nhwr sau:

+ Khi xe 2 cach nga tu 120 m thi thoi gian chuyén dong la: t = Su % =20s

Va3
+ Trong thoi gian d6 xe 1 da chay duoc quang duongla s; =v;t =8.20=160m

+ Viy khoang cach giira hai xe khi d6 1a: d =/s2, +s%, =+120° +160> = 200m

Vi du 8: Mot nguoi lai xuéng may dy
dinh m¢é may cho xudng chay ngang séng
(vudng goc véi dong chay). Nhung do
nude chay nén khi sang dén bd bén kia,
thuyén cach dia diém cua bén dy dinh la
180 m vé phia ha luu va mat 1 phut. Xéc
dinh véan toc cua xudng so voi by song.
Biét chiéu rong ciia song 1a 240 m.

Huéng din
+Goilla xuéng, 2 la nudc, 3 1a bo, thi:
*  Vin tbc cua xudng so v6i nude 13 vip
*  Van tdc cua nude so v6i bd 13 vas
*  Vin tdc cua xudng so v6i b 14 vis
+ Do miii xudng vudng goc v6i dong nude va xudng troi dén C nén cac vecto vén

toc vi2 va vi; duogce biéu dién nhu hinh vE.

. ) . AB 240

+ Van toc cua xuong doi véi nude song: v, = - = 0 =4(m/s)
. . BC 180

+ Van toc cua nudc so vai bo la: v, = < e 3(m/s)

+ Ap dung cong thirc cong van téc: viz = via + vas *

+ Binh phuong hai vé (¥) ta c6: v,y =+/v>, + v =5(m/s)

Vi du 9: *Mot tim g dan moéng phing roi trong khong gian. O mot thoi diém nao
d6 van téc cua hai diém A va B trén tAm gd 1a v, =V, =V va nam trong mit
phang ciia tim gb. Mot diém C trén tam gd sao cho AB = AC = BC = a ¢6 vén tdc
2v. Hoi nhimg diém D trén tAm gd c6 van tdc 1a v10 ndm & cach duong thing
AB la bao nhiéu?
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Huéng dian
+ Trong hé quy chiéu chuyén dong véi van toc v A =Vy =V thi AvaB dung yén

con C quay quanh AB. Nhu vy trong HQC gén véi dat: v, =v+V,_, trong do v,
1a van téc C quay quanh AB. Vi v A=Vg =V Vva nam trong mit phang cua tim nén
V. vudng goc voi V = ve =V 4V o vi =vi v e sy = \f3y

q g8 C™ V' C™ 'a a=

\%

+ Van tdc goc cia chuyén dong quay o = Eq C
+ViAB=AC=BC=a:>R:§a ' R
A ¢ ' » B
v, 23v 2v *

SO=—fr=——="—
a3 a3 a
+ Nhitng diém D c6 vén toc vA/10 nim trén hai dudng thing song song véi AB va

cach AB 1a L, quay quanh AB v&i van toc Vél =oL.

+ Ta co: ?7D=V+Vf1

o) / A 7 yo - _ /
+ Vi v, vudng gécvoi v = v, = (V

2
V) v

= (v\/ﬁ)2 =(vg)2 +vi = v, =3v

. 2
+Laicé: v, oL 3v=oL—1s3v=""L=L=15
a

Vin dé 3. Chuyén dong theo phwong tao véi nhau mét géc a
+ Xaéc dinh va biéu dién céc vecto vis, vi2, vs trén hinh
+ Ap dung cong thirc cong van tde: vis = via +vaz = viz = viz — va3 (%)
+ Dé bo vecto & (*) ta thyuc hién theo mot trong hai cach sau:
w. Cach 1: Binh phuong hai vé
= Pé binh phuong hai vé ta phai chuyén hai van tdc co goc da biét vé
mot bén rdi méi binh phuong.

= Vidunéu (Vis,vas)=at thi ta sit dung hé thite vio = vis - vas dé

binh phuong = v,, = \/vf3 —2V,,V,;€080. + V3,
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=  Vidu néu (Vlz,st) =o thi ta st dung hé thic viz =vi2 +vas dé

binh phuong = v, = \/V122 +2V,3V,,€080L + V3

w. Cach 2: Sir dung quy tic hinh binh hanh téng hop vecto két hop véi cac
hé thire trong tam giac dé giai.

*  Dinh Iy ham cos: a> =b” +c’ —2bc cos A

= Dinh Iy ham sin: — =2
sinA sinB

Vi du 10: Hai bén A, B cach nhau 200 m (theo
duong vudng goc véi hai bo sdng). Nudc chay
v6i van toc 2 m/s so voi by, Mudn thuyén di tir
A dén B thi miii thuyén phai huéng dén D. Tinh
khoang cach DB va vén tbc cua thuyén so véi
bo. Biét van toc cua thuyén khi nuée yén ling
1a 4 m/s.

)

v
v
v
v

o e

’

Huéng din

+ Quy udc thuyén 1a (1), nudc 1a (2), bo 1a (3) thi:

= Vian tbc cua thuyén so véi nudc 1a vio = vi =4 m/s

*  Van tdc ctia nudc so voi b 1a vas = va3 =2 m/s

*  Vin tdc cua thuyén so v6i b 14 vis
+ Ap dung cong thirc cong vén toc ta co: vis = via + vas (¥)
+ Mt khac miii thuyén huéng dén D nén vi» ¢6 huéng AD, va thuyén di tir A dén
B nén vi3 c6 hudng AB. Tir biéu thirc (*) két hop véi quy tic hinh binh hanh téng
hop vec-to ta biéu dién duoc cac vec-to van td¢ nhu hinh vé.

D B
\\ 1
~ 1
|
AN 1
- Mg - Vi3
Vi2 \\\
S\ V23
A
s ~ .. A% 2 1
+ Tur hinh v& ta ¢o: sina=—23="=—=qa=30°
v, 4 2

— DAV =90° +30° =120°
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+Tu(*)tacd: vis=vio+vas = v = \/sz + V55 +2V,, Va3 €05120°

— vy =4 +22+2.42c08120° =23m /s
+ Trong AABD ta c6: DB =tano.AB = tan30°.200 = @m

3

w Ciing c6 thé tinh vi; bing cach sir dung dinh li Pi-ta-go:
= \/V]22 -V, =42 = 2\/§(m/s)

Vi du 11: Trén trAn mét 6 t6 chay thing déu véi van téc vi= 54 km/h c6 dit mot
dng nghiém hop véi mit ngang mot goc a, biét nhiing giot nudc mua roi thing

dung véi van toc va = 1543 m/s s& lot xudng dugc day dng theo phuong song song
thanh dng. Hoi 6ng phai nim trong mit phang nao, nghiéng vé phia trudc hay phia
sau xe mot goc o bang bao nhiéu do?
Huwéng din

+Dodi vi = 54 km/h = 15 m/s
+ Quy udc hat muwa 1a (1), xe 6 t 1a (2), dét 1a (3) thi:

*  Van tdc cua hat mua so v6i 6 t0 13 vi

*  Van tdc cua xe 6 t6 50 v6i dat1d vos = vz =vi =15 m/s

*  Van tdc cua hat mua so voi dit 1a vis = viz = vo= 15\/§ m/s
+ Ap dung cong thirc cong van tdc ta co: vis = viz + vas (¥)
+ Vi giot mua roi theo phuong
thang dimg nén vi; co phuong
thang dimg hudng xubng; xe
chuyén dong nim ngang nén v»;
¢6 phuong ngang. Ap dung quy tic
hinh binh hanh tong hop vecto ta

biéu dién duoc cac vecto nhu hinh Vi3
V€ bén.

+ Ttr hinh vé ta c6: tana:hzﬁzﬁ:a:@"
Vs

+ Hat mwa ndm trong mat phang thing dung tao boi vas va vi; = Ong phdi ndm
trong mat phéng thing dung. Mat khac hat mua roi theo phuong vi» nén = éng
phai huéng vé phia trude sao cho tao voi mit ngang cia tran 6 t6 mot goc o = 60°.

Vi du 12: Hai 6 t6 chuyén dong thang déu trén hai duong Ox va Oy vudng goc voi
nhau véi vén toc v, = 10+/3 m/s va v, = 10m/s, chiing qua O cung luc.
a) Tinh vén tc twong dbi cia 6 to thir nhét so voi 6 t6 thir hai.
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b) Néu ngdi trén 6 t6 thir hai ma quan sat s& thy 6 to thir nhét chay theo
hudéng nao?
Huwdéng dan
+ Goi 6 t0 thtr nhat 1a (1), 6 t6 thir 2 1a (2), dat 1a (3) thi:
= Vantdcciadtd 1sovoioto21a vi
* Vantdccuadtoso 1 voidatla vis = viz=v, = 10\/5 m/s
*  Vantdc ctia 6 t6 2 so voi dat1a vz = vas = v2= 10 m/s
+ Ap dung cong thirc cong van tdc ta co: vis = viz +vas (¥)
+ Vi 6 6 thi nhét di theo phuong
Ox nén vi; c6 phuong Ox; xe 6 to

Vi2

thir 2 di theo phuong Oy nén vas
¢6 phuong Oy. Ap dung quy tic o Vi3
hinh binh hanh tong hop vecto ta .
biéu dién dugc cac vecto nhu hinh e
v€ bén. e

a) Tir hinh v& ta c6: v, =V, + Vi, vay
=v,, =J(1043) +(10) =20(m /s) y

Chi y: C6 thé tim vi, bang cach binh phuong 2 vé ctia phuong trinh (*)

S ie T v 10
b) Goi o 12 gbc tao boi vi, va Ox = tano=—2= =

1
vy, 1043 3

= o =30°

+ Khi ngdi trong xe 6 t6 thtr 2 thi so v6i 6 t6 thir 2 nguoi c6 vén tde bang khong,
trong khi d6 van téc ciia 6 t6 thir nhit so v6i 6 t6 thir 2 14 vi» = 20 m/s va c6 hudng

1a hudng clia vecto vi; = ngudi trong 6 t6 thir 2 s& thdy 6 t6 thir nhat di véi the do

vi2 =20 m/s va c6 huéng 1a hudng vi» tao véi Ox mot goc o =30°.

Vén dé 4. Chuyén ddng twong dodi trong chuyén dong tron déu
Loai 1. Chuyén ddng tron déu ciia cAc chét diém trén dwong tron
+ Khi vat di duoc mot vong thi chidu dai quing duong bang chu vi hinh tron.

+ Khi hai chat diém chuyén dong trén cung mot dudng tron vdi van toc lan luot 1a
Vi va v; ta ¢ thé xe nhu vat 2 dimg yén con vat 1 chuyén dong voi van toc vin

: . : 3 Vo=V =V, (V1>V2)
v" Neéu hai chuyén dong cung chiéu thi:
v, =v,—v, (v, <V,)

v' Néu hai chuyén dong nguoc chiéu thi: vi, =vi + v,
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v' Khi hai chit diém chuyén dong cung chiéu dudi theo nhau thi thoi gian dé

gip nhau (dudi kip) la: t = hcuduingdudng __ As _ As
Hiéu van toc |Vl - V2| Vi,
v' Sb 1an gip nhau giita cac vat duoc tinh theo sd vong chuyén dong cua vat
duoc coi la vat chuyén dong.
% Chu y: Chu vi hinh tron: ¢ =2nR (R 1a ban kinh hinh tron)
Vi du 13: Mot nguoi di bo va mot ngudi di xe dap cung khéi hanh ¢ mot dia diém,
. " 900 : o
va di cung chi€u trén mot duong tron ban kinh R =—— (m). Van toc ctia nguoi di
T
xe dap la vi= 6,25 m/s, cia nguoi di bo 1a v, = 1,25 m/s.
a) Hoi khi nguoi di bo di duge mot vong thi gip nguoi di xe dap may lan.
b) Tinh thoi gian va dia diém gip nhau lan dau tién khi nguoi di bo di duoc 1
vong?
Huéng din:
+ Chu vi hinh tron: ¢ =27nR =1800(m)

+ Thoi gian dé nguoi di bo di hét mot vong la: t= c. % =1440(s)
v, 1,
+ Coi ngudi di bo 1a ding yén so véi nguoi di xe dap. Van tdc ciia ngudi di xe
dap so voinguoidibd la: v=v, —v, =6,25-1,25=5(m/s)

+

Quang duong cua nguoi di xe dap so voi nguoi di bo la: s, = v.t =7200(m)

+

S6 vong ngudi di xe dap di duge so voi ngudi di bo 1a:
s, 7200
n=—=
C 1800
Vay nguoi di xe dap gap nguoi di bo 4 lan.
b) Khi di hét 1 vong so v&i ngudi di b thi nguoi di xe dap gip ngudi di bo 1 1an &
cubi doan dudng.
+ Thoi gian ngudi di xe dap di hét mot vong so voi ngudi di bo 1a:

€180 00
\% 5

+ Lén gdp thir nhat sau khi xuat phat mot thoi gian 1a t; = 0,1h cach vi tri dau tién
la x, =v,t=1,25.360=450m

Loai 2. Bai ton lién quan dén chuyén dong ciia kim dong hd
+ Chuyén dong cua cac kim dong ho dugc xem nhu cac chuyén dong tron déu
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Viiay = 6_10 (vong / giay)

+ Van toc cta cac kim dong ho: { v, =1 (vong/ gio)

Vi = é (vong / gid)

+ Van tdc cua kim phat ddi voi kim gid (coi kim gid dimg yén so véi kim pht):
1 11

v=v_ . —Vv_. =1—-—=— (vOng/gio

T (vong/gio)

phut gio 1

Chi y: Tat ca cac bai giai & dy ta déu quy udc kim gior 1a dimg yén so voi kim
phut.
1. Bdi todn chuyén dpng ciia hai kim dong hé triing nhau
+ Gia sir lic dau hai kim dong hd cach nhau mét cung As (vong) theo chiéu kim
dong ho. Khi hai kim dong ho tring nhau thi khoang céch giira chiing bang 0 nén
suy ra quing dudng kim phit phai di thém (so voi kim gid) diing bang As.
= Phuwong phap giai:

e Budc 1: Xéac dinh khoang cach As ban dau giita kim gio va kim phut

, A .
e Budc 2: Ap dung cong thirc t = =5 4 tinh thoi gian gap nhau
v

Chuy:

@ Néu lic dau hai kim dang tring nhau thi sau khi di thém As = 1 vong nita hai
kim lai trung nhau.

& Gia tri ciia As dugc tinh theo vong

Vi du 14: Hién gio 1a 12 gio dang. Hoi thoi gian ngan nhat dé hai kim phat va kim
gio trung nhau 1a bao lau?
Huéng dan:
+ Van tdc cua kim phut 1a: vp =1 (vOng/gio)
; . 1 .
+ Van toc cua kim gio la: v, = o (vong/gio)
+ Coi nhu kim gio démg yén so voi kim phit, khi d6 van tdc cta kim phit so véi
1 11

kimgio la: v=v_-v =1-——=—(vong/gio

g p Ve 0 12 (vong/gio)
+ Vao luc 12 gio ding thi kim phit va kim gid' dang tring nhau, dé hai kim lai
trung nhau thi kim phut phai di thém mét 1 vong so voi kim gio nén As = 1 vong.

. As 1 12
+ Thoi gian d¢ hai kim gdp nhau la: t=—=———-—=— gi0
g 8P v 11/12 11 8

Vi du 15: Hién gio 1a 5 gid dung. Hoi thoi gian ngén nhét dé hai kim phat va kim
gio trung nhau l1a bao 1au?
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Huéng dan:
+ Van tdc cua kim phut 1a: v, = 1 (vOng/gid)

. 1
+ Vin toc cua kim gio 1a: v, = o (vong/gio)
+ Coi nhu kim gio dimg yén so vé6i kim phut, khi d6 van tbc cua kim phut so véi
1 11
kimgio la: v=v_-v, =1-——=—(vong/gio
g » Ve 5~ 1p (Vong/eio)
+ Vao lic 5 gio dang thi kim phut dang & sb 12 con kim gid & s6 5, theo chiéu

. g 5
quay cua kim hai kim nay cadch nhau mét cung la: As = o vong

. A 12
+ Thoi gian dé hai kim gép nhau la: t= = S/12 = el gio
v 11/12 11

Vi du 16: Mot chiéc dong hd dang hoat dong binh thuong, hién tai kim gio va kim
phut dang trung nhau tai 12 gio. Hoi sau ding 24 gio (tic 1 ngay dém) hai kim do
trung nhau bao nhiéu lan ?
Huéng din:
+ Van tdc cua kim phut 1a: vp =1 (vOng/gio)

; L 1 .
+ Vién toc cua kim gio la: v, = o (vong/gio)
+ Coi nhu kim gi¢ dimg yén so v6i kim phut, khi d6 van tbc cua kim phit so véi

1 11
kim gio la: v=v_—-v, =1-——=—(vOng/gio
g b~ Ve TREE (vong/gio)

+ Khi kim phtit gap lai kim gio tire kim phut da di dugc 1 vong so véi kim gio nén
thoi gian dé hai kim tring nhau 1 14n 1a:

(= As 1 12

= =2 iy
v 112 1 ¢

: . N . 12 . o . .
+ K¢ tir vi tri trung ban dau tai 12 gio, thi ctr sau t = m gio thi hai kim lai gap lai

nhau. Do d6 sau thoi gian 24 gid thi s6 1an gip nhau cua hai kim 1a:
24
S 12/11
Vi du 17: Hién gio 1a 5 gio 15 phat. Hoi thoi gian ngan nhat dé hai kim phut va
kim gi¢ trung nhau la bao 1au?

Huwéng din:

+ Van tdc cua kim phut 1a: v, = 1 (vong/gio)

n

=22 vong

. 1
+ Vin toc cua kim gio 1a: v, = o (vong/gio)
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+ Coi nhu kim gi¢ dimg yén so véi kim phut, khi d6 van tbc cua kim phit so véi
1 11
kimgio la: v=v_-v =1-——=—(vong/gio
g P Ve 0 12 (vong/gio)
+ Luc 5 gio 15 phat thi kim phiit dang ¢ s6 3 con kim gio di qua s6 5 mot quing
151 1 X
—5.— =— vong. Do d6 khoang cach ban dau giita kim phut va kim gio la:
60 12 48
2 1 3
=—+4—=— vong
12 48 16
+ Thoi gian dé kim phat dudi kip kim gio 1a:
(o As _3/16 _ 9

As

= =— gio = 12 phat 16,36 gia
v 11/12 44 8 P S
2. Bai todn chuyén djng ciia hai kim dong hé tao véi nhau mét géc vuong
+ Khi hai kim tao v6i nhau mot goc vudng thi khoang cach tir kim phut dén kim
. 1 3 A1 ) p

gid la — vong hoac 2 vong (tinh theo chiéu kim dong ho).
2 Phuwong phdp gidi:

e Budc 1: Xéc dinh khoang cach As ban déu tir kim phut dén kim gio.

e Budc 2: Tim quing dudng di thém As' cta kim phut so v6i kim gio dé hai

kim tao v&i nhau mot goc vudng.

v' Trudng hop 1: Kim phut phai chuyén dong vuot qua kim gid

< Bai toan xay ra khi (As < %V(‘)ngj

. 1
@ Khi do As' =Z+As
v" Truong hop 2: Kim phut khéng phai vuot qua kim gio

. 1
< Néu 1 <As< ivbng thi As' =As——
4 4 4

@ Néu (Aszivbng) thi As’ =As—%

/

, A 2 .
e Budc 3: Ap dung cong thuc t= 25 4 tinh thoi gian.
v

Vi du 18: Hién gid 1a 12 gio dang. Hoi sau it nhat bao nhiéu 1au nita thi kim gid va
kim phtt s€ vudng goc voi nhau ?

Huwéng din:

+ Van tdc cua kim phut 1a: vp = 1 (vOng/gio)

. 1
+ Van toc cua kim gio 1a: v, = o (vong/gio)
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+ Coi nhu kim gi¢ dimg yén so véi kim phut, khi d6 van tbc cua kim phit so véi
1 11
kimgio la: v=v_-v =1-——=—(vong/gio
g » Ve o~ 1p (Vong/eio)
+ Khoang cach ban d4u giita hai kim 14 As = 0

1
+ Khi hai kim vuoéng goc nhau thi kim phut va kim gio cach nhau 1 vong

+ Vay quang duong kim phut phai quay thém so véi kim gio la:
1 1
As' =—+As=— vong
4 4
+ Thoi gian nhé nhét dé hai kim tao véi nhau mot goc vudng la:

t_A_s/_ 1/4 3

= =— gio
v 11/12 11
Vi du 19: Hién nay 1a 9 gid. Hoi sau it nhat bao nhiéu phiit nita thi hai kim dong ho
vuong goc voi nhau.
Huwéng din:
+ Van tdc cua kim phut 1a: v, = 1 (vong/gid)

+ Van tdc cua kim gio 1a: v, = % (vong/gio)

+ Coi nhu kim gi¢r dimg yén so v6i kim phut, khi d6 van tbc cua kim phit so véi
kimgio la: v=v —-v,=l-—= % (vong/gio)

+ Luc 9 gio, kim gio dang ¢ s6 9 con kim phut dang & s6 12 nén khoang cach ban

dau giita hai kim 1a: As = 2 = 3 vong
12 4

1
+ Khi hai kim vuoéng goc nhau thi kim phut va kim gio cach nhau 1 vong

+ Vay quang duong kim phtt phai quay thém so vi kim gio la:

As/=As—l=§—l=l vong
4 4 4 2
+ Thoi gian nho nhét dé hai kim tao véi nhau mot goc vudng la:
/
(=88 26 i € 60229 bt
v 11/12 11 11 11

Vi du 20: Hién nay 1a 10 gio. Hoi sau it nhat bao 1au nira thi kim phut va kim gio
vudng goc voi nhau?

Huéng dan:

+ Van tdc cua kim phut 1a: vp =1 (vOng/gio)
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+ Van tdc cua kim gio 1a: v, = % (vong/gio)

+ Coi nhu kim gio dimg yén so vé6i kim phut, khi dé van tbc cua kim phit so véi

kim giola: v=v —v, =1 —é = % (vong/gio)

+ Lic 10 gio, kim gio dang ¢ s6 10 con kim phit dang & s6 12 nén khoang cach

ban déu giita hai kim 1a: As =% vong >% vong

+ Pé kim phut vudng goc v6i kim gior trong thoi gian ngdn nhat thi kim phat phai
10 3 1

di thém quéng duong As' =——==— von
duang 8 12 4 12 8

1
+ Vay quing dudng kim phit phai quay thém so véi kim gio 1a As' = T vong
+ Thoi gian nho nhét dé hai kim tao véi nhau mot goc vudng la:

t_A_s/_ /12 1

TV IR T
3. Bii todn chuyén déng ciia hai kim déng hé tao véi géc 180°
+ Khi hai kim tao véi nhau mot goc 180° thi khoang cach tir kim phut dén kim gid
la 1 vong.
2

2 Phwong phap gidi:

e Budc 1: Xéc dinh khoang cach As ban dau tir kim phut dén kim gio.

e Budc 2: Tim quing dudng di thém As’' ctia kim phut so v6i kim gio dé hai

kim tao v&i nhau mot goc 180° (hai kim ngugc chiéu nhau).
v' Truong hop 1: Kim phut phai chuyén dong vuot qua kim gid

& Bai todn xdy ra khi (As < %Véng]

& Khi d6 As’ =As+%
v Truong hop 2: Kim phit khong phai vuot qua kim gio
< Bai toan xay ra khi (As > %Véngj
& Khi d6 As’ =%—As
/

e Budc 3: Ap dung cong thuc t = as dé tinh thoi gian.
v
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Vi du 21: Bay gio 1a 4 gid. Hoi sau it nhit bao 1au nira thi kim phut va kim gio s&
tao voi nhau thanh mot dudng thang. Lic d6 1a miy gio?

Huéng din:

+ Van tdc cta kim phit 1a: v, = 1 (vong/gid)

+ Van tbc cta kim gio La: v, = % (vong/gio)

+ Coi nhu kim gi¢r dimg yén so v6i kim phut, khi d6 van tbc cua kim phut so véi
kim gio 1a: v=v —v, =1 —% = % (vong/gio)

+ Luc 4 gio, kim gid dang & sb 4 con kim phut dang & s6 12 nén khoang cach ban
déu giita hai kim 1a: As= 4.1 vong <% vong

+ D¢ kim phit thing hang véi kim gid trong thoi gian ngan nhét thi kim phut phai

o . 1 : . .
vuot kim gio sau d6 di thém mot 5 vong nira nén tong quang duong kim phut phai

1 1 1
di thém 1a As' =As+— =—+—=§ vong
2 3 2 6
+ Thoi gian nhé nhét dé hai kim tao véi nhau mot duong thing 1a:
5/6 10

As’'
t=—— =" =— gi0
v 11/12 11

: 1
+ Vay thoi diém luc do la: 4+ % gio
Vi du 22: Bay gio 1a 8 gio. Hoi khi kim phut va kim gi¢é tao véi nhau thanh mot
dudng thang thi lic d6 1a miy gio?
Huéng dan:
+ Van tdc cua kim phut 1a: vp =1 (vOng/gio)
; L 1 .
+ Vién toc cua kim gio la: v, = o (vong/gio)
+ Coi nhu kim gi¢r dimg yén so v6i kim phut, khi d6 van tbc cua kim phit so véi
1 11
kimgio la: v=v_-v_ =1-——=—(vong/gio
g » Ve o~ 1p (Vong/eio)
+ Luc 8 gio, kim gid dang & s6 8 con kim phat dang ¢ s6 12 nén khoang cach ban
5 2 1
dau gitra hai kim la: As= 8 =— vong >— vong
12 3 2
+ Dé kim phit thing hang véi kim gid trong thoi gian ngin nhét thi kim phut phai
I 2 1 1

di thém quing duong 1a As' =As——==——=— von
quang g 5737577 Yome

+ Thoi gian nhé nhét dé hai kim tao véi nhau mot duong thing 1a:
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AsS 1/6 2

== 0
v 11/12 llg

: 2
+ Vay thoi diém luc d6 la: 8+ Tl gio

BAI TAP VAN DUNG
Bai 1: Hai 0 t6 cung khéi hanh moét 1ac tai hai vi tri A, B cach nhau 120 km dé
dén gip nhau. Biét van tdc cua 6 t6 thir nhat 1a 70 kmv/h va 6 t6 thir hai 1a 50 km/h.
Dung cong thirc cong van tde dé xac dinh thoi gian hai gip nhau ké tir khi bit dau
chuyén dong.
Bai 2: Mot chiée tau thuy chuyén dong thang déu trén séng véi van toc vi = 35
km/h, gip mét sa lan dai 250 m di song song nguoc chiéu véi van tdc va = 20
km/h. Trén boong tau c6 mot thuy thu di tir mili dén 14i véi van tde vs = Skm/h. Hoi
ngudi d6 thay doan sa lan di ngang qua mat minh trong bao lau. Trong thoi gian d6
tau thuy di dugc quang duong dai bao nhiéu? Coi nhu mat nudc dung yén.
Bai 3: Mot chiée thuyén chuyén dong nguoc dong véi van tée 14 km/h so véi
mit nude. Nude chay véi toe do 9 km/h so véi bd

a) Xac dinh van téc cta thuyén so vdi bo.

b) Mot em bé di tir dau thuyén dén cudi thuyén véi van tde 6 km/h so véi

thuyén. Xéc dinh van tdc ctia em bé so v6i bo.

Baid4: Hai bén A, B cach nhau 18 km doc theo dong chay thing ciia mét con
song. Mot chiée ca nd phai mét bao nhiéu thoi gian dé di tir A dén B 1di trd lai tir B
vé A. Biét rang van toc cua ca nd khi nu6e khong chay 1a 16,2 km/h va van tdc cua
dong nudc so voi bd song 1a 1,5 m/s
Bai 5: Mot chiée thuyén budm chay nguoc dong soéng, sau 1h di dugc s; = 10

X A . 100 .
km. Mot khtic go tr6i theo dong song, sau 1 phut tréi dugce s, = 3 m. Xac dinh

van toc cta thuyén budm so voi nude

Bai 6: Mot ca nd chay xudi dong mat 2h khi chay tir A d¢én B. Va mat 3h khi
chay quay nguoc lai tir B vé A. Cho rang van tdc ciia ca no ddi véi nudc 1a 30
km/h. Coi chuyén dong trong mdi giai doan 1a thing déu. Xac dinh khoang cach
AB

Bai7: Mot ca nd chay thing déu xudi theo dong tir A dén B cach nhau 36 km
mat khoang thoi gian 1,5h. Van toc cua dong chay 1a 6km/h. Vén tdc cua ca nd ddi
v6i dong chay bang bao nhiéu?

Bai8: Mot vat duoc tha roi tir mot kinh khi cAu dang bay & do cao 300 m. Lay
gia toc roi ty do g = 9,8 m/s?. Hoi sau bao 1au vat roi toi mat dat. Néu:

a) Kinh khi cau dang bay 1én thang déu vai toc do 5 m/s.

b) Kinh khi cau dang ha xudng thang déu véi toc do 5 my/s.
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¢) Kinh khi ciu dang dung yén.
Bai9: Mot vat duoc ném 1én voi tbe do 20 m/s (so véi kinh khi cau) tir mot kinh
khi cau dang ha xudng ¢ do cao 176 m. Ly gia toc roi tu do g = 10 m/s%. Hoi sau
bao lau vat roi t6i mat dat. Néu:

a) Kinh khi cau dang bay 1én thang déu vai toc do 2 m/s.

b) Kinh khi cau dang ha xudng thang déu véi toc do 2 my/s.

¢) Kinh khi cau dang dimg yén.
Bai 10: Mot nguoi ngdi trén tau nhin ngang qua cira s6 thiy bén canh c6 mot
tau B dang chay song song va cung chiéu c6 van tbc (so véi dat) 1a v; = 36 km/h
xut hién. Tau B dai L = 100 m, thoi gian ngudi 4y nhin thiy tau B ngang qua mit
minh 14 t = 20 s. Tinh van toc tau A.
Bai11:  Ngudi ta chéo mot con thuyén qua séng theo huéng vudng goc voi bd
song v6i van tée 7,2 km/h. Nudce chay di mang con thuyén vé phia xudi dong mot
khoang 150 m. Biét song rong 0,5 km. Tim thoi gian can thiét dé thuyén qua duoc
song va van toc cua dong nudc déi v6i bd sdng.
Bai 12: MGt may bay, bay tir A t6i B theo hudng Pong sang Tay cach nhau 300
km. Biét van tdc gié 1a 72km/h va van tdc may bay ddi véi gio 1a 600km/h. Tinh
thoi gian bay néu:

a) Khong co6 gio.

b) C6 gi6 thdi theo huéng Nam - Béc.

¢) C6 gi6 thoi theo huéng Pong - Tay.
Bai13: Mot cand chay qua song xuat phat tir A, miii hudng t6i diém B ¢ bo bén
kia. AB vudng goc v6i bo sdng. Nhung do nude chay nén khi dén bén kia, cand lai
& C cach B doan BC = 200 m. Thoi gian qua soéng 1a 1 phat 40 s. Néu nguoi 141 gitr
cho miii cand chéch 30° so v6i by sdng va mé may chay nhu trude thi cand chay
téi dung vi tri B. Hay tinh:

a) Van tbc nude chay va van tdc cand dbi voi nude.

b) B&é rong cua dong song.

¢) Thoi gian qua séng clia cand lan sau.
Bai14: Mot chiée thuyén di xudi dong tir A dén B trén 1 dong séng rdi quay lai
A. Biét van tdc ctia thuyén trong nudc yén ling 1a 12 km/h; véan toc ctia dong nudc
50 v6i bo song 1a 2 km/h. Tinh thoi gian tong cong ciia thuyén, biét AB = 70 km.
Bai15:  Hai bén song AB cach nhau 180 km. Mot cand xudi dong tir A dén B
mat 4 h, con di nguoc dong tir B vé A mat 6 h. Sau bao 1au dé cand di tir A dén B
néu cand troi tu do theo dong nudc.
Bai16: Mot 6t6 chay vai van toe 50 km/h trong trdi mua. Mua roi theo phuong
thing dung. Trén ctra kinh bén cua xe, cic vét mua lam voi phuong thing ding
mot goc 60°.

a) Xac dinh van tde cua giot mua ddi véi xe 6t0.

b) Xéc dinh van tdc cua giot mwa dbi véi mat dat.
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Bai 17: Mot 6 to chay thing déu véi van téc vi= 36 km/h trong mua. Biét nhitng
giot nudc mua roi thang ding véi van tée v2 = 10 m/s. Hoi ngudi ngdi trong xe 6
t6 s& thdy hat mua roi theo hudng nao va tdc do bao nhiéu?
Bai 18: Hai 6 t6 chuyén dong thang déu trén hai dudong Ox va Oy vudng goc véi
nhau véi vén téc vi = 10 m/s va v, = 36 km/h, chung qua O cung luc.

a) Tinh vén tc twong dbi cia 6 to thir hai so v6i 6 to thir nhét.

b) Néu ngdi trén 6 t6 thir nhit ma quan sat s& thiy 6 to thir hai chay theo

hudéng nao?
Bai 19: Hién nay 1a 3 gio. Hoi sau it nhat bao lau nita thi kim gio va kim phut s&
trung nhau?
Bai 20: Hién nay la 3 gi 10 phut. Hoi sau it nhat bao 1au nita thi kim gio va kim
phut s€ trung nhau?
Bai 21: Hoa hoc bai tir luc 7 gio toi. Dén lac Hoa hoc xong thi da 9 gio. Hoi
trong thoi gian d6 kim gio va kim phut gap nhau may 1an?
Bai 22: Bay gio 1a 3 gio 10 phut. Hoi sau it nhat bao 1au thi kim phut thing hang
véi kim gio?
Bai 23: Mot nguoi ra di vao bubi sang, khi kim gi¢ va kim phut chdng 1én nhau
va & trong khoang gitra s 7 va 8. khi nguoi 4y quay vé nha thi troi da nga vé chiéu
va nhin thdy kim gio, kim phtt nguoc chiéu nhau. Nhin ki hon ngudi d6 thdy kim
gid ndm giita s6 1 va 2. Tinh xem ngudi Ay dd ving mat miy gio.
Bai 24: Luc 12 gio kim gid va kim phut tring nhau (tai sé 12).
a) Hoi sau bao lau, 2 kim d6 lai trung nhau.
b) Lan thtt 4 hai kim tring nhau 13 lic miy gio?
Bai 25: Mot nguoi di bo va mdt van dong vién di xe dap cung khoi hanh & mot
dia diém, va di nguoc chiéu trén mot dudng tron chu vi C = 1,8km. Van tdc cua
nguoi di xe dap 1a vi = 22,5 km/h, cia nguoi di b 1a v = 4,5 km/h. Héi khi nguoi
di bo di dugc mot vong thi gip nguoi di xe dap may lan. Tinh thoi gian va dia diém
cac lan gap nhau do.
Bai 26: Mot nguoi chay bd va mot nguoi di xe may cung xut phat tr M va
chuyén dong cing hudng di trén mot duong tron ¢ chu vi 1,8km. Van tdc nguoi di
xe may la 15 m/s, ctia nguoi chay bd 1a 2,5 m/s. Hoi khi nguoi chay bd chay duogc
mot vong thi gap nguoi di xe may mAy lan.
HUONG DAN GIAI VA DAP AN

Bai 1:
+ Quy udc:
= Vat chuyén dong — 6 t6 A 1a (1)
* Hé quy chiéu chuyén dong — 6 t6 B 1a (2)
»  Hg¢ quy chiéu ding yén — dat 1a (3)
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+ Goi vi3 1a van toc ctia 6 t6 (1) dbi v6i dét (3), vas 13 van tdc ciia 6 t6 (2) dbi véi
dat (3), vi2 12 van tdc trong ddi ctia 6 to (1) dbi véi 6 t6 (2).
+ Ap dung cong thirc cdng van toc: viz =viz + vz = viz =viz —va3 (%)

+ Chon chiéu dwong 13 chiéu chuyén dong cia 6 t6 (1).

» <
» <«

1 Viz V23 2

+ Chiéu (*) 1én chiéu duong di chon ta ¢6: v,, = V5 + V,; = 70 + 50 =120 km/h
+Viviz>0= vi; huéng tir 1 dén 2.

+ Vay van tdc tuong ddi cua diu may 1 so voi ddu may 2 ¢ chibu tir du may 1
dén dau may 2, c¢6 d6 16n vi, = 120 km/h.

+ Pé dé hiéu ta c6 thé tuong twong nhu sau: Xe 2 ding yén con xe 1 chuyén dong

dén gip xe 2 v6i toe dd 120 km/h. Do do: t -5 =@ =1h
v, 120

Bai2:
w Nhin xét: Dé tinh thoi gian sa lan
qua mat nguoi thuy tha nay thi ta _* s
phai tinh van tdc trong déi ctia nguoi > < 2
thuy thu ndy v6i sa lan. Roi ap dung 3 Vi Vs —
cong thirc s = vt dé suy ra thoi gian. 1 v,
+ Quy udc:

= Thuy thula (1)

= Taula(2)

= Salanla(3)
= Pitla4)
+Goi vi2 1a van toc ctia thuy thi (1) ddi véi tau (2), vaa 12 van tdc ciia tau (2) ddi
v6i nude (4), vi3 1a van te twong dbi cia thuy thu (1) d6i voi sa lan (3), vas 1a
van toc cua sa lan 3) ddi v&i nude (4).
+ Ap dung cong thirc cong van tde: vis = Via + Vae +Va3 = Via + vas —vaa (¥)
+ Chon chiéu dwong 13 chiéu chuyén dong cta thuy thi.
+ Chiéu (*) 1én chiéu duong dugc: v,; =v,, —v,, — vy, =5-35-20=-50km/h

(dau trir ndi 1én vi3 nguoc chiéu duong)

£ G e . 125
+ Vay toc do cua sa lan d6i véi thiy thu 1a v = vizs =50 km/h = e m/s
+ Thoi gian d¢ sa lan di ngang qua thuy thi (1): t= L = 215T059 =18s
V3
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+ Quang duong tau thuy da di dugc: s,; = v,3t= %.18 =175m
Bai 3:

a) Xac dinh van t‘éc ctia thuyén so véi b.

+ Quy udc: thuyén 1a (1), nudc 1a (2), bo 14 (3)

+ Van tdc cua thuyén (1) di voi nude (2) 1a vi, = viz = 14 (km/h)
+ Van tdc cua nudc (2) d6i v6i bd (3) 1a vas = vas =9 (km/h)

- +
Viz2 >

[
»

»
- » <

Vi3 . \723

+ Theo cong thirc cong van toc ta co: V3 =V, +Vy, )

+ Theo dé bai vén toc cua thuyén ddi voi dong nude 1a 14 km/h > 0 = chidu duong
duoc chon theo chiéu cua vi, .

+ Chiéu (*) 1én chiéu duong ta ¢6: v ; =v,, —v,; =14-9=5(km/h)
Nhin xét: vi; =5 km/h > 0 = vi; clng chiéu duong.

b) Xé4c dinh van tdc cua em bé‘so voi bo

+ Quy udc: Em bé 1a (1), thuyén 1a (2), bo 1a (3)

+ Van tdc cua em bé (1) d6i v6i thuyén (2) 14 vio = viz = 6 (km/h)

+ Van tdc cua thuyén (2) di v6i by (3) 14 vas = vaz = 5 (km/h)

Vi e

[
»

»

Viz V23

| A

+ Theo cong thitc cong van toc ta co: V3 =V, + Vo )

+ Theo dé bai vén tc cua em bé ddi v6i thuyén 1a 6 km/h > 0 = chiéu duong duoc
chon theo chiéu cta vi,.

+ Chiéu (*) 1én chiéu duong ta c6: vj; =v,, —=v,; =6-5=1(km/h)

Nhién xét: vi; = 1 km/h >0 = vi; cung chiéu duong.

Bai 4:

+Déi 1,5 m/s = 5,4 km/h

+ Goi \712 12 van téc tuong ddi cua thuyén ddi véi nude; \723 1a vén tdc kéo theo
ctia nude dbi voi boy; ;13 1a van tdc tuyét ddi cua thuyén ddi véi bo.

+ Ap dung cong thirc cong vén tde ta co: vis = viz +va3 =Vi2 = vis —vas (%)

+ Chon chiéu duong 1a chiéu chuyén dong ctia ca nd.
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* Khi ca n6 di nguoc dong: v, =v,; + v,
= V3=V, —V,;=16,2-54= 10,8km / h
+ Thoi gian dé di tir A dén B: 1, =22 = 18 )
v, 108 3

* Khi ca n6 di xudi dong: v,, =V, — v,

J’_
= V|5 =V, +V,; =16,2+5,4=21,6km /h v >
. 2 .. ) AB 1 > >
+ Thoi gian dé di tr B vé A: t, =—/=—8=§(h) ~ -
V13 21,6 6 Vi3 Va3
+ Vay tong thoi gian ca xudi va nguge 1a: t=t, +t, =2,5h Ngugc dong

Bai 5:
A A X aAr o re 1o\ 1a S 25
+ Van toc cua thuyén doi véi bo la: v; =—=10(km/h) = g(m /s)
t

o ahe a1 s s, 100 5

+ Van toc ctia dong nudce doi véi by 1a: v,, === =——==(m/s)
t 3.60 9

+ Van tdc cua thuyén ddi voi nude 1a vi
+ Theo cong thirc cong van toc ta co: Vis = Via + Va3 = Viz = vis — Va3 ™)
+ Chon chiéu dwong 14 chiéu chuyén dong cta thuyén.

- +
Vi2 j
i . \713 {’23
+ Chiéu (*) 1én chiéu duong ta co:
25 5 30
V,=V3+V,=—+—=—(m/s)=12(km/h
12 13 23 9 9 9 ( ) ( )
Bai 6:

+ Chon chiéu duong la chi€u chuyén dong ctia ca n6. Goi vi; 1a van toc cua ca n6é
d61 véi bo, via van toc cuia ca nd doi voi nudce, v van toc cua nude doi vai bo.
+ Ap dung cong thirc cong van toc: viz = Viz + Va3 = Vi2 = Vi3 — Va3

AB
+ Khi di xubi: v, = v,; =V, <:>3O=7—V23 (1)

+ Khi di nguoc: v, = Vi, +v,, <30 = %4‘ Vs 2)

AB=72km

+ Giai hé phuong trinh (1) va (2) co:
¢ phuong trinh (1) va (2) {V23:6km/h

Bai 7:
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+ Goi vi3 12 vén tde cua ca nd ddi voi bo, viz van tde cua ca nd ddi véi nude, vas
van toc cta nude ddi voi bo.

+ Ap dung cong thirc cong van td¢: vis = via + Va3 = Vi2 = Vis — Va3 )

+ Chon chiéu dwong 14 chiéu chuyén dong cia ca nd.

+ Chiéu (*) 1én chiéu duong ta cd: v, = V3 —V,, =V}, = 3—§ —6=18km/h
+
R —
{713 {’23

+ Viviz =18 km/h > 0 nén vi, ciung chiéu v6i chiéu dwong di chon.
+ Vay van tdc clia ca nd dbi véi nude c6 do 16n 1a 18 km/h
Bai 8:
+Goi vi3la van toc clia vat ddi véi dat, vi> van tdc clia vat dbi véi kinh khi cau,
v23 van toc cta kinh khi cdu dbi voi dét.
+ Theo dé ta co: |V23| =5m/s va vy, =0 (tha roi nén xem nhu van tdc bang 0)
+ Ap dung cong thirc cong van t6C: Viz = Viz + Va3 < Vis = Va3 < Vi3 =V,
+ Chon truc toa d0 Oy c§'> phuong th?mg dtng, cé géc O tai vi tri tha vat, chiéu
duong hudng tir trén xudng.
a) Kinh khi cdu dang bay 1én = chuyén dong theo chidu 4m = v3 <0

= v,;; =—5(m/s)
+ Trong h§ quy chiéu gén v6i mat dat, vat chuyén dong di 1én theo phuong thing
ding véi toc d6 ban dau 1a 5 m/s.
+ Phuong trinh chuyén dong cua vat bi ném: y =y, +v,t+ %gt2

+Tacod: vy=v;=—5(m/s)= y =—5t+4,9t
+ Khi vat cham dat thi: y =300 < 300 =-5t+4,9t> =t ~8,4s

b) Kinh khi ciu dang ha xuéng = chuyén dong theo chiéu duong = va3 >0
= v,;; =5(m/s)

+ Trong hé quy chiéu gin voi mat dét, vat chuyén dong di xudng theo phuong

thing ding voi toe d6 ban dau 1a 5 m/s.

2 . 1
+ Phuong trinh chuyén dong cia vat bi ném: y=y, +v,t+ Egt2

+Tacod: vy =V, =5(m/s)=>y=5t+4,9t
+ Khi vat cham dat thi: y =300 < 300 =5t +4,9t> = t ~ 7,33s
¢) Khi kinh khi cau dtng yén thi v, =0=300=4,9t> =t~ 7,8s
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Bai 9:

+Goi vi31a van toc cua vat ddi véi dat, vio van toc cua vat di véi kinh khi cau,
v23 van tc clia kinh khi cau ddi voi dat.

+ Theo d ta co: |V12| =20m/s va |V23| =2m/s

+ Ap dung cong thirc cong van téc: vis = vio + vas )

+ Chon tryc toa d§ Oy c6 phuong théng diang, co géc O tai vi tri tha vat, chiéu
duong hudng tir trén xudng.

a) Kinh khi cau dang bay Ién

+ Chiéu (*) Ién chiéu duong ta co: v, =—v,, —v,, =—20—-2=-22

+ Vay trong h¢ quy chiéu gan véi mit dat, vat bi ném 1én theo phuong thing ding
v1i toe do ban dau 1a 22 my/s.

: . 1
+ Phuong trinh chuyén dong cta vat bi ném: y =y, + v, t+ Egt2

+Tacod: vy=v; =-22(m/s)=y=-22t+5t

+ Khi vat cham dat thi: y =176 < 176 =22t + 5t =t =8,53s

b) Kinh khi ciu dang ha xubng

+ Chicu (*) 1én chicu duong ta c6: v, =—v, + V,, =—20+2=—-18m/s

+ Vay trong hé¢ quy chiéu gin v6i mit dat, vt bi ném 1én theo phuong thing ding
vo1 toc O ban dau la 18 m/s.

R . 1
+ Phuong trinh chuyén dong cia vat bi ném: y=y, +v,t+ Egt2

+Tacod: vy =v; =—18(m/s)=y=—18t+5t>

+ Khi vat cham dét thi: y=176 <176 =—18t +5t*> =t =8s

¢) Khi kinh khi cdu dmg yén thi v,; =0=> v ; =v,, =—20(m/s)

+ Vé}/ trong h¢ quy chiéu gan véi mat dat, vat bi ném 1én theo phuong thing dimng
vo1 toe do ban dau 1a 20 m/s.

. . 1
+ Phuong trinh chuyén dong cta vat biném: y =y, + v, t+ Eg‘[2

+Taco: vy =vy; =-20(m/s)=y=-20t+5t>

+ Khi vat cham dét thi: y =176 < 176 = 20t + 5t = t = 8,265

Bai 10:

+ Quy wéc: Tau A 1a (1); tau B 1a (2); dét 1a (3)

+Khi d6 vi3 1a vén tdc ciia tau A ddi véi dit (vis = va); vas 13 vén tdc cia tau B
dbi v6i dat (vas = v1); viz 12 véan tdc ctia tau A d6i v6i tau B.

+ Van toc twong doi cua tau A doi voi tau B 1a vy, ta co:
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| 12|=£=@=5m/s:>v12 =+5m/s
t 20
+ Theo cong thirc cong van tdc: vis = via + vas = via = vis — vas (¥)
+ Chon chiéu duong 1a chidu ciia vi3, chiéu (*¥) ta co: vy, = v;; — Vo
5+10=15(m/s)
TV T TS T 5 10=5(m/s)
Bai 11: ’
+ Goi (1) 1a may bay, (2) la gio, (3) la dat thi:
*  Vin tbc cia may bay so voi gié 13 vi»
*  Van tdc cua gi6 so voi dat 1a vas
*  Vin tdc ciia may bay so véi dat 1a vis
+ Theo cong thirc cong vén tdc, ta co: viz = viz + va3
a) Khi khong c¢6 gid thi va3 = 0 = vi3= vi2 = 600 km/h
AB _ 300

+ Thoi gian bay tir A dén B la: t = = =0,5h =30min
Vi 600

b) Khi c6 gi6 Nam — Bic

+ Ta co: ;/13 2;712 +;723 :>;/12 2;13 —;723 (*)

+ Theo d& ra vi3 L va3 nén binh phuong hai vé phuong trinh (*) ta co:

Vlz2 = V123 - 2V|3V23COS900 + V; = V]23 + V§3 Bic
= Vi3 =VE =V, =1/600% — 72 i
= v}, =48J154km/h T v
+ Thoi gian bay lic nay: t, = p— Tay-- - €= l---- Pong
300 ) E " :
t, = = 0,5036h = 30,22 min ! !
48154 “ ;
c¢) Khi co glo thdi theo huong Dong Tay " Nam
+Tacod: viz = V12 + V23 = v = V13 —v23 (**)

+ Chon chiéu dwong 1a chiéu cta vi3
+ Chiéu (**) 1én chiéu duong ta c6: v,, = v,, — v,
=V, =V, +V, =600+72=672km/h
+ Vay van toc ciia may bay d6i voi dat 1a v, ,=672km/h
+ Thoi gian bay luc nay: t, AB _300_25 (h) =26,786min
Vi T672 56

Bai 12:
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+ Goi ca-nd la (1), nudc 1a (2), bo 1a (3) thi:
= Van toc cua cand doi voi bo song la vis
=  Van toc cua cand doi voi nudc la vz

= Vin toc cta dong nudc doi vai bo song 1a vas .

a) Vi cand huéng miii t6i B nén vi2 c6 hudng AB, cand dén C nén vi3 ¢6 hudng

AC va va3 ¢ hudéng BC.

+ Trong thoi gian 1phat 40 gidy = 100s nudc lam cand trdi duge doan tir B dén C
. BC 200

do do van toc cua dong nude la: v, =v,; = < "To0 2m/s

+ Khi cand di chéch 30° vé phia D thi cané t6i ding B

V23
V23
Hinh a Hinh b
+ Tir hinh v& b ta xéc dinh dugc van toc cand dbi véi nude la:
$in30° = “2 = v, = Vo —=4m/s
Vi, sin30
+ Tu hinh v€ a ta co: tzgzﬁ®@=£:AB=400m
Vo o Vi, 2 4
¢) Thoi gian qua song cia cand 1an sau
AB
+ Tir hinh b ta tinh dugc quang duong AD la: cos30° = D
L ap=AB__80,
cos30° /3
+ Van tdc theo phuong AD 14 vi» do d6 thoi gian chuyén dong ciia cand khi nay
o ¢ =22 15,47s
Vi2

Bai 13:  Goi vi3 la vén toc cia thuyén doi voi bo song; vi2la vén toc cia thuyén
d6i véi nudce; vos 1a van toc cia dong nude doi vai bo song.
Theo d¢ ra ta c6: vi2 = 12km/h, v23 = 2km/h.
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AP dung cong thirc cong van tdc ta co: vis = viz + vas
Van téc clia thuyén khi di xu6i dong: v,; =v,, +v,; =12+2=14km/h

. . X 4 . . AB 70
Thoi gian khi thuyén di xudi dong xu6i dong: t, =—= ” =
V13

Sh.

Van t6c clia thuyén khi di nguoc dong: vi, =v,, —v,; =12-2=10km /h
Thoi gian khi thuyén di xudi dong ngugc dong: t, = £ = 70 =7h.
vy, 10
Vay tong thoi gian cadi vavéla: t=t, +t, =5+7=12h
Bai14:  Goi vi3 1a van tc cua cand dbi v6i b séng; vi21a van tdc ciia cand ddi
v6i nude; vos 14 van te cua dong nude dbi voi bo song.
AP dung cong thirc cong vén toc ta co: vi3 = viz + va3
Van tdc cua thuyén khi di xudi dong: v,; =v,, + Vo

Thoi gian khi thuyén di xudi dong xubi dong: t, = AB =V, = % =45km/h.

13
Van téc clia thuyén khi di nguoc dong: vi, =v,, — v,
Thoi gian khi thuyén di xu6i dong ngugc dong: t, = ﬁﬁ = V{3 = % =30km/h.
13

Vi3 =V, +V 45=v,+Vv
L 1A B 13 12 23 12 23
Ta c6 h¢ phuong trinh: § =
Viz = Vi ~ V3

=V,; =7,5km/h
30=v,, —V,,

Van tbc cta dong nude dbi v6i bo 1a v23 = 7,5km/h. Khi cand dé troi theo dong
nudc nghia 1a van tée cua cand ding bang van toc dong nudc nén thoi gian troi tir
AdénBla t=22 180 o4y
vy, 1,5

Bai 15: ’
+ Goi xe hat mua 1a (1), xe 6 t6 1a (2), dat 1a (3) thi:

*  Van tdc cua hat mua d6i véi dat 14 vis

*  Van tdc cua hat mua d6i voi xe 6 t6 12 viz;

= Van tdc cta xe 6 t6 ddi véi dit 1a vas = vao3 = 50 km/h
+ Theo cong thirc cong van tde ta co: vis = viz2 + va3
+ Vi giot mua roi theo phuong
thang ding nén vi3 c6 phuong
thang dimg hudng xubng; xe

chuyén dong ndm ngang nén vz -
Viz

¢6 phuong ngang. Ap dung quy tic
tong hinh binh hanh tong hop "
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vecto ta bi€u dién duoc cac vecto
nhu hinh vé bén.

e v
a) Tir hinh vé ta c6: sina=—2

Vip
vy =220 I 1)~ 57,74 (km /)
sina. sin60° /3
b) T hinh v& ta co: tana = 2%
Vis
v, = Vys 50 zﬂ(km/h)zzg,m(km/h)

tano.  tan60° /3

Bai }6:
+Do6i vi =36 km/h =10 m/s ’
+ Quy udc hat mua la (1), xe 6 t6 1a (2), dat 1a (3) thi:

*  Van tdc cua hat so v6i 6 t0 1 vi

*  Van tdc cua xe 6 t0 so voi dat 1 vas = va3 =v; = 10 m/s

*  Van tdc cua hat mua so voi dat1a vis = viz = vo= 10 m/s
+ Ap dung cong thirc cong vén toc ta co: vis = via + vas (¥)
+ Vi giot mua roi theo phuong
thing dung nén vi3 c6 phuong
thing dong huéng xudng; xe
chuyén dong nim ngang nén vas
c6 phuong ngang.yAp dung quy tic
hinh binh hanh tong hop vecto ta
biéu dién dugc cac vecto nhu hinh

v€ bén. Vi3
Vi, =\/V123 +V§3 :\/102 +102 :10\/§m/s
+ Ttr hinh vé ta co: v 10
tana=—=—=1= 0o =45
v,; 10

+ Hat mua roi theo phwong vi» nén = ngudi ngdi trong 6 t s& thay hat mua roi
theo hudng vi,
Bai }7:
+D6iV2=36km{h=10m/s ’
+ Goi 0 t6 thir nhat 1a (1), 6 t6 thir 2 1a (2), dat 1a (3) thi:
= Vantdcciadtd 1 sovoioto21a vio
*  Vantdc cua 6 td so 1 voidatla vis = vis=v, = 10 m/s

= Vantocciaotd 2 so voidatla vz = vas=v2=10m/s
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+ Ap dung cong thirc cong vén toc ta co: vis = via + vas (¥)
+ Vi 6 t thir nhét di theo phuong Ox

nén vi; c6 phuong Ox; xe 6 t6 thir 2 di vi2
theo phuong Oy nén va; c6 phuong i
Oy. Ap dung quy tic hinh binh hanh :
tong hop vecto ta biéu dién dugc cac ol & {,Hi

vecto nhu hinh v& bén. ».

a) Tir hinh v& ta co: v,, =[v2 + V2, *
= v, =v10% +10% =10v2(m /)

, V23‘L’
+Ta cd: va1 = via = 102 m/s Vo

+ Suy ra van tdc cua 6 to thtr hai so vé6i y
6 to thtr nhét 13 va1 = 102 m/s

T ar Ty v 10
b) Goi o la gbc tao boi vi, vaOx = tana=—2=—=1= a =45°
Vi3
+ Khi ngdi trong xe 6 to thir nhat thi so v6i 6 to thir nhat ngudi c6 van toc bang
khong, trong khi d6 vén tdc ctia 6 6 thir hai so v&i 6 t6 thir nhat 13 v = 108/2 m/s
va co hudng 14 huéng cua vecto v =—vi, = ngudi trong 6 to thir nhét s& thiy 6
t6 thtr hai di v6i tdc dd var = 102 m/s va ¢6 hudng 14 huéng var (nguoc voi vin)
tao voi Oy mot goc 45°.
Bai 18:
+ Van tbc cua kim phit 1a: v, = 1 (vong/gid)
. 1

+Van tde ctia kim @5 14 v = —— (vone/eid

Van toc cua kim gio la: v, D (vong/gio)
+ Coi nhu kim gi¢ dimg yén so v6i kim phut, khi d6 van tbc cua kim phit so véi

I 11
kim giola: v=v -v, =1—E=E(V(‘)ng/gi(‘y)

+ Vao luc 3 gio ding thi kim phut dang & sd 12 con kim gio ¢ s6 3, theo chiéu
quay cua kim hai kim nay cadch nhau mét cung la: As= % vong

. As 3/12 3

+ Thoi gian @€ hai kim gdp nhau la: t=—=——=— gid
8 gap thad v 11/12 118

Bai 19:

+ Van tbc cua kim phit 1a: v, = 1 (vong/gid)

; L 1 .
+ Vién toc cua kim gio la: v, = o (vong/gio)
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+ Coi nhu kim gi¢ dimg yén so véi kim phut, khi d6 van tbc cua kim phit so véi
1 11
kimgio la: v=v_-v =1-——=—(vong/gio
g P Ve 0 12 (vong/gio)
+ Luc 3 gio 10 phat thi kim phiit dang ¢ s6 2 con kim gio di qua s6 3 mot quing
101 1 X
—O.— =— vong. Do d6 khoang cach ban dau giita kim phtt va kim gio la:
60 12 72
1 1 7
=t —=—V
12 72 72
+ Thoi gian dé kim phut dudi kip kim gio 1a:
(o As _7/72 7

T2 T o= 6 pht 21,82 gia
v 11/12 66 20 PP gy

As ong

Bai 20:
+ Van tdc cta kim phit 1a: v, = 1 (vong/gid)
: L 1 .
+ Vin toc cua kim gio 1a: v, = o (vong/gio)
+ Coi nhu kim gi¢r dimg yén so véi kim phut, khi d6 van tbc cua kim phit so véi
1 11

kim gio la: v=v_—-v, =1——=—(vOng/gio

g » Ve TR (vong/gio)
+ Luc 7 gio thi kim phtt dang & s§ 7 con kim gior & s6 12. Do d6 khoang cach ban

A . . 7

dau gitra kim phuat va kim gido 1a As = o vong

’ 7 2 A A _12
+ Thoi gian ngan nhat dé kim phuat du6i kip kim gio la: t= 2 171// s 2% g10
v

+ Sau thoi gian 1 gio thi kim phit gap kim gio 1an dau, Iuc nay hai kim tring
nhau.

. o2 . .

+ K¢ tir 1ac nay, ct sau thoi gian T gio thi hai kim lai gép lai nhau nén trong
\ . 7Y e s

khoang thoi gian (2 _ﬁj con lai kim phut gap kim gio thém:

(2-7/11)

=1,25 lan
12/11

+ Vi sb 1an gdp nhau 13 s6 nguyén nén trong thoi gian (2 —;—J hai kim gap nhau
thém mot lan. Vay tong sb 1an gap nhau ké tir 7 gio dén 9 giov 1a 2 lan.

Bai 21:
+ Van tdc cua kim phut 1a: v, = 1 (vOng/gio)
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+ Van toc cua kim gio la: v, = o (vong/gio)
+ Coi nhu kim gio dimg yén so véi kim phut, khi d6 van tbc cua kim phit so véi

I 11
kim giola: v=v —v, =1 D) =E(Vc‘)ng/gic‘y)

A o 1
+ Khoang cach ban dau gitra hai kim 1a: As = o vong
+ Pé kim phit va kim gio vudng goc nhau thi kim phut phai vuot qua kim gio va di
1 C o .
thém 2 vong nira so voi kim gio thi Iac d6 hai kim s€ vuoéng goc véi nhau

+ Vay quang duong kim phut phai quay thém so véi kim gio la:
1 I 1 1
As' =—+As=—+—=— vong
4 4 12 3
+ Thoi gian nho nhét dé hai kim tao véi nhau mot goc vudng la:

t_A_s/_ 1/3 4

= =— g10
v 11/12 11
Bai 22:
+ Van toc cua kim phat 1a: v, =1 (vong/gio)
. . 1 .
+ Van toc cua kim gio la: v, = o (vong/gio)

+ Coi kim gi¢ 1a dung yén so v6i kim phut. Van tdc cta kim phut so voi kim

1 11
iola: v=v —v,=1-—=— (vong/gio
g » Ve TRET (vong/gio)
+ Khi kim gio gap kim phut thi né di dugc 1 vong nén thoi gian dé kim gior va
kim phut gap nhau giira hai lan lién tiép la: t= % = % (gi®)
12
+ Khi d6 kim gio di dugc 1 doan so véi vi tri gap trudce la:
S, =V t—L E—i (vong)
£f 12711 11 ¢
+ Khi d6 kim phit d3 di duoc 1 vong (tinh tir s 12) nén thoi gian tuong tng
la:
12 1
t=—=1+— (gio
11 11 (8i0)

+ Khi gip nhau & giita s6 7 va s6 8 thi kim phut da di dwoc 7 vong, nén thoi

diém dola t, =7t=7 +% (i)
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. 5 e A A . 12
+ Tuong tu gilra 2 1an hai kim d6i nhau lién ti€p ciing c¢o6 thoi gian1a t= m

gio.
+ Chon tai thoi diém 6h kim phit va kim gid d6i nhau. Thi khi t&i vi tri kim

gio nam giita s6 1 va s6 2 thi thoi gian 1a: to, =7 +17—1 (gio)
+ Chon mdc thoi gian 14 12h. thi khi hai kim déi nhau ma kim gi¢' ndm gitra s6
: s 7 7.
1 va sb 2 thi thoi diém do la: t,, = 6+7+H=13+H(glc‘7)

Vay thoi gian nguoi d6 vang nha la At = (13 + %) - (7 + %) =6 (gio)
Bai 23:
a) Van téc cua kim phut 1a: v, =1 (vOng/gio)

‘ o 1 .
+ Van toc cua kim gio la: v, = o (vong/gio)

+ Coi kim gio 13 ding yén so v6i kim phut. Van tdc ctia kim phut so voi kim
1 11
iola: v=v_—-v, =1-—=— (vOong/gio
g p Ve 0 12 (vong/gio)

+ Khi kim gio gap kim phut thi né di dugc 1 vong nén thoi gian dé kim gior va

kim phut gap nhau giita hai 1an lién tiép la: t= % = % (gi0)

1
R v 1 < o 12 .
b) K¢ tir luc 12h thi ctr sau thoi gian t = I (gi0) hai kim lai trung nhau

+ Vay thoi gian dé hai kim trung nhau 1an thu 4 1a: t' =4t = 4.% (gio)

Bai 24:
e . A e g A . A A \ \ C 1a8
+ Thoi gian d€ nguoi di bo di hét mot vong la: t=—-= s =0,4h
v, 4,

+ Coi ngudi di bo 1a dimg yén so véi nguoi di xe dap. Van tdc cua nguoi di xe
dap so voinguoidibd la: v=v, +v, =22,5+4,5=27(km/h)
+ Quang duong cua nguoi di xe dap so véi nguoi di bo la: s, = v.t =10,8(km)
+ S6 vong ngudi di xe dap di duoc so véi ngudi di bo 1a:
s 10,8

=——=6 (vOn
C 18 (vong)
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+ Khi di hét 1 vong so véi ngudi di b thi nguoi di xe dap gip ngudi di bo 1
lan & cudi doan dudng. Thoi gian ngudi di xe dap di hét mot vong so véi
C L8 1

nguoi di bg la: t=—=-2"=—(h
s ' PTG

Vay:

= Lan gap tht nhat sau khi xuat phat mot thoi gian 1a: t, =t = %(h) . Céach vi
tri dau tién 1a: x, = v,t, =0,3km

= Lan gdp thtr 2 sau khi xuat phat mot thoi gian 1a: t, =2t = %(h) . Céch vi tri
dau tién 1a: x, = v,t, =0,6km

= Lan gip thtr 3 sau khi xuét phat mot thoi gian 1a: t, =3t = %(h) . Céch vi tri
dau tién 1a: x, = v,t, =0,9km

= Lan gap tht 4 sau khi xuat phat mot thoi gian 1a: t g =4t= %(h) . Cach vi tri
dau tién 1a: x, = v,t, =1,2km

= Lan gip thtr 5 sau khi xuat phat mot thoi gian la: t; =5t = %(h) . Cach vi tri
dau tién 1a: x, = v,t, =1,5km

= Lan gip thtr 6 sau khi xudt phat mot thoi gian 1a: t, = 6t = %(h). Céch vi tri

dau tién 1a: x, = v,t, =1,8km

Chit y: Cdc khodng cdach trén dwoc tinh theo hudng chuyén dong ciia hai ngueoi.

Bai 25:
+ Poi vi = 15 m/s = 54km/h va v, = 2,5 m/s = 9km/h
+ Thoi gian dé nguoi chay bo chay hét mot vong la: t = < = 1’98 =0,2h
A2

+ Coi nguoi di bo 1a dimg yén so v6i nguoi di xe dap. Van tde cta ngudi di xe
dap so véinguoidibg la: v=v, —v, =54-9=45(km/h)

+ Quang duong cua nguoi di xe dap so véi nguoi di bo la: s, = v.t =9(km)

+ S6 vong ngudi di xe dap di duoc so véi ngudi di bo 1a: n = %2 = % =5
(vong)
Bai 26:
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Van tbc ctua ngudi thir 2 so véi ngudi thir nhét 1a:

v=v,—Vv, =35-32,5=2,5km/h

Chu vi ctia vong dua: C=27nR =1,57km

Thoi gian dé hai xe gip nhau lan dau tién khi xe 2 di dugc quing duong la
1,57

chu vi ciia vong dua do d6 ta co: t= < = 5 s =0,628h =37 phut 40,8 gidy
v o2,

Vay thoi diém dau tién hai xe gap nhau 1a ltic 5 gio 7 phit 40,8 gidy
s, =V,t=20,41km

Khi d6 quang duong xe 1 va xe 2 di duogc la:
s, =v,t=21,7km

b) K& tir khi hai xe xuét phat sau t = 0,628h thi hai xe lai gip lai nhau. Vay

L5

2,4
0,628

trong khoang thoi gian t; = 1,5h s6 14n hai xe gip nhau 1a: n=

Vi n nguyén nén né gip nhau 2 lan.
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	b) Quãng đường bóng lăn là CM + MV = C/M + MV = C/V
	+ Tam giác NC/V vuôngtại N, C/N = AB = 30m; NV = 30m
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