Phin thir nhdt: PONG HQC CHAT PIEM
1. CAC CHUYEN BPE BOI DUONG
Chuyén dé 1: CHUYEN PONG THANG PEU
A. TOM TAT KIEN THUC

I. Cac khai niém chung

1. Chit diém: Mot vat ¢6 kich thudce rat nho so véi
chiéu dai quy dao chuyén dong cua vat goi 1a chat
diém. Trén hinh v&, chit diém duoc biéu dién béng mot
diém hinh hoc.

2. Quy dao: Duong di cua mdt vat goi la quy dao
chuyén dong cua vat.

3. H¢ quy chiéu

- Pé xac dinh vi tri cua mot vat phai chon hé quy

chiéu. Khi di tir Quang Ngii dén thanh phd Ho6 Chi

- Hé quy chiéu bao gém hé toa do (mét chiéu, hai Minh, 6 t6 c6 thé duogc coi 1a chit diém

chi€u...) gan v&i vat moc, dong ho va goc thoi gian.

Hé quy chiéu = hé toa do (mot chiéu, hai chiéu...) + vat mdc + dong ho va gbc thoi gian.

4. Thoi diém: Thoi diém 1a tri s6 chi mot luc nao d6 theo mde thoi gian va theo don vi thoi gian da chon.

5. P§ doi va dwong di N
- Do doi cua vat chuyén dong thing 1a d6 bién thién toa | Puodng di /

do cua vat: -
~
Ax=x,-x,  (1.1) //\
- A 1
- Pudmg di cia vat 13 chidu dai phin quf dao ma vat vach e Do dot
duoc khi chuyén dong: s. M

6. Vin téc va toc dg: Dé biét mot vat chuyén dong nhanh

Khi chat diém chuyén dong tor diem M dén
hay cham trong khoang thoi gian Af nguoi ta dung khai , .
, , diém N thi: duong di 1a chiéu dai cung MN;
niém toc do va van toc: UL

vecto do doi la vecto MN .

+ Téc do trung binh = quing dudng vat chuyén dong: thoi

gian vat thuc hién quang duong.

+ Van tde trung binh = d6 doi: thoi gian vat thuc hién d doi.

II. Chuyén dong thiang déu

1. Dinh nghia: Chuyén dong thang déu la chuyén dong thang, trong d6 vat thuc hién dugc nhitng d6 doi
bang nhau trong nhitng khoang thdi gian bang nhau bét ki.



2. Vin toc ciia chuyén dpng thing déu

- Van téc:v :Zﬂ =const 1.2) Hudng chuyén dong
t

- Vecto véan toc co:

+ Gdc (diém dat) trén vat chuyén dong.

+ Hudng triung v6i hudng cta chuyén dong.
+ Do dai ti 1€ véi v theo mot ti xich chon trudc.

3. Phwong trinh chuyén dpng thing déu: x =x, + v(t-1,) (1.3)

voi: X, 1a toa do ban dau (¢ =t0) ctia vat; x 1 toa do cta vat tai thoi diém t; v 1a van tdc cla vat.
¢ Chuy

- Véi chuyén dong thiang déu (khong ddi chiéu) thi:

+ d6 doi = quang duong: Ax =S.

. . s
+ d6 16n vén toc = toe do: |V] =
0
Luc do: s =[v|(t- ¢,)
- Chon gbc thoi gian &, =0 thi: x =x, +v¢ va s :|x- xo‘ =|V‘t (1.3)

- Thuong ta chi xét chuyén dong thang déu khong doi chiéu chuyén dong.

4. Do thi ciia chuyén dong thing déu

_ P thi toa d6 - thoi gian (¢ (1) 1a duong thing c6 do dbc (hé s6 goc) 1a v (v >0: dd thi huéng 1én, v<0:
d6 thi huéng xubng), voi:

X=X _
t

tana = %

- D6 thi van tdc - thoi gian v @) 1a duong thang song song vai truc thoi gian (v >0: d0 thi nam trén truc
thoi gian, v<0: dd thi nam dudi truc thoi gian).

X
A | Va

X=Xot+ vt v = const




Do thi x- ¢ v6i v>0 Do thi v- 1 v6i v>0
¢ Chu y: b6 doi (x- xo) b?mg dién tich hinh chit nhat c6 hai canh 13 v va t trén d6 thi v- 7.
II1. Tinh twong d6i cia chuyén dong. Cong thirc chng vin toc
1. Tinh twong déi ciia chuyén dépng: Chuyén dong hay dung yén déu co tinh trong d6i, né phu thudc vao hé
quy chiéu ta chon. Do d6 toa do, van toc va qui dao cua vat déu c6 tinh tuong ddi.
2. Cong thirc cong vin toc: Goi:
+ v, 1a vecto van tdc tuyét dbi (van tdc cua vat 1 so véi vat 3).
+ v, 1a vecto van toc tuong ddi (van tdc cua vat 1 so véi vat 2).
+ v,; 1 vecto véan toc kéo theo (van tdc ctia vat 2 so véi vat 3).
Tacod: v =v, +v,, (1.4)
¢ Chuy
- Ta ludn co: |V12 B v23‘ SV Sty
- Céac truong hop riéng:

+ V12 Cﬁng hlIéng Vél V23 :V13 :v12 +v23 .

+ Vv, ngugc hudng véi V30 Vi3 :‘v12 - v23| v’ﬂ

A ’ . . _ 2 2
+ Vi, vuong goc VO1 Vas & vy =4(V, + V3,

A £, _ 2 2 , .~ ’
- Tong quat: v, —\/v12 +vy, +2v,v,;cosa (& goc gilra cac vecto Vi, V)

B. NHUNG CHU Y KHI GIAI BAI TAP
VE KIEN THUC VA KY NANG
- Can phan biét cac khai niém: dudng di va do doi; tdc d6 va van tdc; thoi gian va thoi diém.
- Viéc chon hé quy chiéu khi giai cac bai toan dong hoc 1a tiy y nhung phai chon sao cho phu hop dé viéc
giai bai todn dugc don gian. Cu thé, viéc chon hé quy chiéu gém: chon hé toa do (géc toa do, truc toa do,
chiéu duong) va gbc thoi gian. Sau d6, duwa vao hé quy chiéu da chon xac dinh gia tri va dau cua cac dai
lugng x,, ¢, vav.
- Nhiéu bai toan dong hoc c6 thé dugc giai bang ca hai phuong phap: phuong phap dai sé va phuong phéap dd
thi. Viéc str dung k¥ thuat do thi c6 thé 1am cho viéc giai bai toan don gian hon, khi str dung k¥ thuat nay can
chuy:
+ voi d thi toa do - thoi gian: cac vat chuyén dong voi ciing van toc thi d thi s& co cung do dc (cung hé sb

g6c) nén s€ song song nhau (¢, =a,); vat nao c6 van tdc 16n hon thi dd thi s& c6 d dbc (hé s0 goc) 1on hon:

a, > a, thivat 1 ¢6 van toc 16n hon vat 2....



+ voi d6 thi van tdc - thoi gian: dién tich hinh chit nhat giéi han boi v va t trén d0 thi chinh 1a d6 doi (quang
duong néu vat chuyén dong khong doi chiéu): s =’V|f .

- Khi str dung cong thirc cong van tdc can xac dinh dung dau 1a van tc tuyét d6i, dau 1a van tdc tuong ddi va
dau 1a van tc kéo theo; goc giita vecto van tdc twong d6i va vecto van toe kéo theo dé sir dung ding cong
thirc cong van tdc cho tung bai todn cu thé. Chu ViV, ="V, va |V12| Z‘Vzl‘ .

- P6i v6i bai toan xac dinh khoang cach gitra hai vat, dé tim khoang cich ngén nhat giita hai vat c6 thé dua
vao cac tinh chat sau:

=0 khi a =b.

+ tinh chat khéng 4m cta mot binh phuong: z =(a - bY 0= z =z

+ tinh chit ctia tam thirc bac hai: f (x) =ax® +bx +c: khi

a>0 thi [f)=r&) ki x=2

min 2 a

B _ LA b’ - 4ac ' C b
A v |

- Thong thuong, ta xét d6i vai cac chuyén dong khong ddi

chiéu, lic d6 Ax =s nén s :|x- x0| :Mt.
, B a C
- Céc hé thirc trong tam giac; dinh li ham s6 cosin:
2 =a’ +b* - 2ab.cos & (@' la goc tao badi hai canh a va b cua tam giac); dinh 1i ham s6 sin:
a _ b _ c
sind sinB sinC

VE PHUONG PHAP GIAI

1. Véi dang bai tip vé quing dwong di trong chuyén djng thing déu. Phuong phap giai 1a:
- Chon hé quy chiéu (chiéu dwong, gdc thoi gian) thich hop.

- Str dung cong thuec: s =v(z- t ). Chu y: Khi hai vat chuyén dong cung chiéu, 6 giam khoang cach gitta hai

vat la ‘SZ - 5| ; khi hai vat chuyén dong nguoc chiéu, do giam khoang cach gilia hai vat 1a s, +s,.

2. Véi dang bai tap vé sw gdp nhau giita cdc vit trong chuyén dpng thing déu. Phuong phap giai la:
- Chon hé quy chiéu (chiéu dwong, gdc toa dd, gdc thoi gian) thich hop.

- Str dung phuong trinh chuyén dong: x =x, + v(z- t,) cho cac vat.

- Ttr diéu kién gdp nhau: X, =x, , suy ra: vi tri gip nhau, thoi diém gip nhau.

3. V6i dang bai tap vé dé thi ciia chuyén dong thing déu. Phuong phap giai la:

- V& do thi x =t:

+ Xéc dinh 2 diém coa @b thi: M (x;;,); N(x,;t,).



+ V& duong thang qua MN. Chi ¥: gidi han db thi.

- X4c dinh ddc diém chuyén dong:

+ Db thi huéng 1én (v>0): vat chuyén dong theo chiéu (+); dd thi huéng xubng (v <0): vat chuyén dong
theo chiéu (-).

+ Hai d6 thi song song: hai vat chuyén dong cung chiéu va cliing vén téc.

+ Hai db thi cat nhau: giao diém 14 vi tri hai vat gip nhau.

X7 X

+ Véan toc cuia vat: vV = p
2 1

+ Khodng cach hai vat: |x2 - Xl‘ .
4. Vi dang bai tap vé tinh twong déi ciia chuyén déng. Phuong phap giai 1a:
- Chon hé quy chiéu thich hop.
- Str dung cong thirc cong van tde: V3 =V, +V,5. Cha ¥ cac trudng hop dic biét: cung chiéu, nguoc chiéu,
vudng goc.
- Phéi hop véi cac cong thirc khac dé giai.
C. CAC BAI TAP VAN DUNG

1.1. Nam 1946, nguoi ta do khoang cach Trai Dat - Mit Tring bang ki thuat phan xa song radar. Tin hiéu
radar phat di tir Trai DAt truyén véi van téc ¢ =3.10°m /s phan xa trén bé mat ciia Mat Trang va tré lai Trai
Pat. Tin hiéu phan xa dugc ghi nhan sau 2,5s ké tir laic truyén. Coi Trai Dat va Mit Trang c6 dang hinh cau
ban kinh 1an luot 1a R, =6400km va R, =1740km . Hiy tinh khoang cach d giita hai tam.
(Ghi chii: Nho cac thiét bi phan xa tia laser, ngudi ta do duoc khoang cach ndy voi do chinh xéc toi
centimet).

Bai giai
- Khoang cach tir bé mit Trai D4t dén bé mat Mt Trang la:

8
d :i :V_t :M :3,75.1081’1’1 =375000km
2 2 2

- Khoang cach giita hai tim Trai D4t va Mit Trang 1a:

D =d+ Ry + R, =375000 + 6400+ 1740 =383140km

Vay: Khoang cach giita hai tim Trai D4t va Mt Trang 1a D =383140km .

1.2. Mot ca-nd roi bén chuyén dong thang déu. Thoat tién, ca-nd chay theo huéng Nam - Béc trong thoi gian
2 phut 40 gidy roi tirc thi ré sang hudng Pong - Ty va chay thém 2 phuat véi van téc nhu trude va ding lai.
Khoang cach tir noi xuét phat ti noi dimg 1a 1km.

Tinh van toc cua ca-no.



Bai giai

Ta c6: 2 phut 40 giay = 160 s; 2 phat =120 s; 1 km = 1000 m.

Péng - Tay

Goi A 1a diém xuét phat, B 1a diém bat dau r& va C 1a diém dung
lai ctia ca-no. Ta co:
AC* =AB* + BC?

= AC* =(i, )y +(vt, y

o3
m
[
AC 1000 E
= y= = =5m/s z
JE+2 1607 +120°
=18km/s .

Viy: Van tdc ctia ca-nd 1a v =18km / h .

1.3. Mot nguoi dimg tai A trén mot bo hd. Ngudi ndy muédn t6i B
trén mat hd nhanh nhét.

Cho cac khoang cach nhu trén hinh v&. Biét ring nguoi nay cé thé
chay théng doc theo bd ho véi van toe v, va boi théng véi van tde
v, . Hay xdc dinh cdch ma ngudi nay phai theo:

- hoic boi thiang tir A dén B.

- hodc chay doc theo bo hd mot doan rdi sau d6 boi théng 161 B. _
Biét van tdc chay doc theo bo hd luén nhé hon van tdc khi boi :;!,;;;;E;;;?;E;;;;;;;?;E?‘:E;;;‘;’Egg;%;z;;E;/"
(v, <v,).

Bai giai
Vi v, <v, nén thoi gian boi doan AB khong thé 1a thoi gian nho
nhit, do d6 ta loai trudng hop nay. Gia sir ngudi d6 di theo duong
gap khuc ADB (hinh v&).
- Thoi gian di theo doan ADB la:

s - x_*_\/d2 +x° _vs- vx+v,Nd X

V) Vi WV,

=

Vi v, v, va s ¢ gia tri xac dinh nén thoi gian ¢ =7, khi:

— _ [0 2

YV =Vmin _(-VI‘X+V2 d”+x )
min

= y+yx =v,Nd’ +x°

2 V2d2_ 2
=>y2+2 1x+v12x2 =v§(d2+x2)=> ¥ - 2)‘12x+ 22 2; =0
A% 1% v, -V
1

2" 2 1



- Phuong trinh nay cé:

2

22 2 222 .2
A= M vid* - y*| Y Vl-(vl-vl )(Vzd -y)
2242 - v | (2 2\
2 "N 2" N vy -
2 2 2 2 2
2.2 _ 472 2.2 2,232 2.2 V[ +v -y d}
N vid™ +v,y +vivid - vy _" ¥ (1 2)

(v2-vi) (v2-v7)
- Pé bai toan c6 nghia thi A"=0= v +(V]2 -] )d* =0

= )’ 2(\122 - vf)a’2

[ 2
W _dv1 vy =V _ dv1

— _ 2 2 AT sy — —
= y _ymin _d vZ vl khl A _O va X 2 2 2 2 P 2
VooV VT vy -V

, v ‘ : .
Néy § =X = \/ﬁ thi can phai boi thang tir A dén B.
"W

. __ vy X \ _.__dv \
Néuy $ =¥ = \/ﬁ thi can phai chay trén bo ho mot doan AD =5 =——== i boi theo duong DB theo
VooV VTV

. v
hudng hop voi1 phuong BC mot goc & thoa SIna :v—l.
2

1.4. Hai tau A va B cach nhau mot khoang cach a dong thoi chuyén dong thang déu véi cung d6 16n v cua
van tc tir hai noi trén mot bo ho thang.
Tau A chuyén dong theo huéng vudng goc véi bo trong khi tau B ludn ludn hudng vé phia tau A. Sau mot
thoi gian du 14y, tau B va tau A chuyén dong trén cing mot dudng thang nhung cach nhau mot khoang khong
d6i. Tinh khoang cach nay.

Bai giai
Goi B’ 1a hinh chiéu cua B trén phuong xx  (phuong chuyén
dong cua tau A). Tai thoi diém t, gia st goc hop boi phuong xx”’
va dudng ndi hai tau AB 1a @ .

Taco: v, =vy =V; vy, =vCOsSa

= Vy, =V, , nghia la B lai gﬁn A bao nhiéu thi Araxa B’ béy

nhiéu.
= BA+ B'A =const )

A . B e S A
-Bandau, taCO:AB =a; . 1 s ; S e o A

a !
B'A=0(4=B)= BA+B'A=a (2)



- Khi hai tau ¢ trén cing dudng thang thi B =B’
= BA=B'A=d (3)

- T (2) va (3) suy ra: d I%

Vay: Khi hai tau chuyén dong trén cing mot dudong thang véi khoang cach khong doi thi khoang cach dé 1a

d=—.
2

1.5. Trén mit bién c6 hai tau thuy chay thang va déu. Chiéc thr nhat luc gitta trua & cach mot cu lao nho 40

dim vé phia Bic, chuyén dong véi toc do 15 dam/gio va hudng vé phia Tay. Chiéc thir hai lic 8 gid sang

cung ngay & cach cii lao 100 dim vé phia Tay va chay voéi téc d6 15 dim/gid hudng vé phia Nam.

Khoang cach toi thiéu cia hai tau bang bao nhi€u va thoi diém nao thi xay ra di€u nay?

(Trich dé thi Olympic Vit Ii Lién bang Nga, 2002)

Bai giai

Chon gbc toa do O tai giao diém quy dao hai tau,

] 1 | ) 1 1

cac truc toa do trung v&i quy dao hai tau; gdc thoi
gian lac 8h; mdi don vi d6 dai bang 20 dam.

- Quy dao hai tau nhu hinh v§, véi:

+ A" 1a vi tri tau tha nhat luc 12h, 4, 1a vi tri tau B
thir nhét luc 8h:

A,A"=4.15 =60 dam.

+ B, 1a vi tri tau thir hai luc 8h.

T

- Vi tdc d6 hai tau nhu nhau nén:
OA+OB =A4,0+0B, =10 (don vi do dai)

- Khoang céch gitra hai tau:

AB =04 +O0B =204 - 20.04+10> =208 - 20.0B +10°

Quy dao tau 2

-Pit 04 =x (hoidc OB =x), ta dugc: y =2x” - 20x+100.

=20
= Y =y & X =0 % =- (2—2) =5 (don vi do dai)

= 04 =0OB =5.20 =100 dim.

- Khoang céch t6i thiéu cua hai tau la:

ABumin =+/2.100% - 20.100+100 =141 dam.

- Thoi diém c6 khoang céach tbi thiu d6 1a: ¢ =12h trua.

A’ A Ay
] 1
: Quy dao tau |

et
Cu lao nho



1.6. Mot méay bay bay di va vé giira hai dia diém A va B. Khoang cach giita A va B 1a L va may bay c6 van
tdc khong ddi V. Ngoai ra, co gié nhe véi van te v.
a) Tinh téng thoi gian cta chuyén bay néu gi6 thoi doc theo AB.
b) Tinh tong thoi gian ciia chuyén bay néu gi6 c6 phuong vudng goc voi AB.
¢) Viét biéu thic tinh tong thoi gian ciia chuyén bay, néu gié ¢6 phuong bat ki. Cha ¥ néu c¢6 gi6 thdi theo
bat ki phuong nio, thoi gian bay ting lén.
(Trich dé thi Olympic Vit li Canada, 1998)
Bai giai
a) Tong thoi gian ciia chuyén bay néu gi6 thoi doc theo AB
L L 2LV

Taco: T =t +t, = + =
U T hy ey V-

Vay: Tong thoi gian ciia chuyén bay néu gi6 thoi doc theo AB 1a 7, = T

b) Tong thoi gian ciia chuyén bay néu gi6 thdi theo huéng vudng goc véi AB

Taco: I, = L + L S
\/VZ e \/V2 - 2 \/VZ e

. . . . 2LV
Vay: Tong thoi gian cua chuyén bay néu gié thoi theo theo hudng vuong goc véi ABla 1, :W
¢) Biéu thtrc tinh tong thoi gian clia chuyén bay néu gi6 c6 phuwong bat ki

Goi @ 1a gbc hop boi hudng may bay va hudéng AB; 6 1a gbc hop boi hudng gié va hudéng AB.

Ta co: Vecosa+vecost =v,; Vcosa- veost =v,; Vsina +vsinf =0 D)

L

- Khi bay di: % L (2)
' v, Vcosa+vcosd
) L L

- Khi bay vé: &, =— = (3)

v, Vcosa-vcost

, . L L
- Tong thoi gian diva vé: T =t, +¢t, = +
& £ "% Veosa+vcosf Vcosa- veosd
7= LV cosa- vc056)+L(Vcosa+vcost9) 2LV cos
=
V?*cos® - v cos® @  V2costa- vicostd

Thay cosa =+1-sin’a ; Vsina =-vsinf (t]:l‘ (1)), ta dlIQCZ

2LV1/1- 5-sin 20
—sin 2
-y V

vsmH v’ cos® @ V



Vay: Toéng thoi gian cia chuyén bay néu gi6 c6 phuwong hop véi AB mot goc 6 la:

2LV v,
Tsz_V2 1-—251n o
v -

Sy

Y

Trudong hop b Trudmg hop ¢
1.7. Mot xe khoi hanh tir A lac 9 gio d@é vé B theo hudng chuyén dong thiang déu voi van te 36 km/h. Nira
gid sau, mot xe di tir B v& A v6i van téc 54 km/h. Cho 4B =108 km .
Dinh luc va noi hai xe gap nhau.
Bai giai
- Chon géc toa do tai A, truc toa dd6 AB, chiéu duong tur A dén B; géc thoi gian lac 9 gio. Ta co: X, =0;

v, =36km/h; t,, =0; x,, =AB =108km ; v, =-54km/h; t, =0,5h
(+)

- Phuong trinh chuyén dong ctia hai xe:

+xel:x =x, +v, (- 1t,) =36t ()
+xe2: X, =x,, +v, (t- 1,) =108- 54(¢- 0,5) (2)
- Hai xe gap nhau khi x; =x, .

= 36t =108- 54(¢- 0,5)

=t =1,5h

= x =x, =36.1,5 =54km .

Vay: Hai xe gip nhau lac (9+1,5) =10,5 =10 gi¢ 30 phut, noi gip nhau cach A 54 km.
1.8. Liic 7 gio ¢6 mot xe khoi hanh tir A chuyén dong vé B theo chuyén dong thang déu véi van toc 40 km/h.

Luc 7 gio 30 phut mot xe khac khoi hanh tir B di vé A theo chuyén dong thiang déu véi van téc 50 km/h. Cho
AB =110 km .



a) Xac dinh vi tri ciia mdi xe va khoang cach giita chung lic 8 gio va lic 9 gio.
b) Hai xe gip nhau lac may gio? & dau?
Bai giai
- Chon géc toa do O tai A, truc toa do 1a duong théng AB, chiéu duong tr A dén B; géc thoi gian luc 7 gio.
Taco: x,, =0; v, =40km/h ; t,, =0; x,, =AB =110km ; v, =-50km/ h; t,, =0,5h
- Phuong trinh chuyén dong cua hai xe 1a:

x, =x,, +v, (¢~ 1,) =40t )
x, =x,, +v, (t- 1,,) =110- 50(¢- 0,5) =135- 50¢ (2)

(+)

:

a) Vi tri ctia mdi xe va khoang cach gitra chung luc 8 gio va lac 9 gio

- Lac 8 gio: t =8- 7 =1h:

+ Vi tri hai xe: x, =40.1 =40km ; x, =135- 50.1 =85km .

+ Khoang céach hai xe: d =|x, - x,| =[85- 40| =45km .

-Lac 9 gio: ' =9- 7 =2h:

+ Vi trf hai xe: x, =40.2 =80km ; x, =135- 50.2 =35km .

+ Khoang cach hai xe: d’ =|x; - x;| =[80- 45| =35km .

b) Vi trf va thoi diém hai xe gip nhau

- Hai xe gap nhau khi: x; =x, .

= 40t =135- 50¢

= t =1,5h =1 gi¢ 30 phut

= x =x, =40.1,5 =60km .

Vay: Hai xe gap nhau vao luc (7 gio + 1 gio 30 phat) = 8 gio 30 phut, vi tri gap nhau cach A 1a 60km.

1.9. Luc 8 gio mot nguoi di xe dap véi van tdc déu 12 km/h gdp mot nguoi di bd ngugc chiéu véi van toc déu
4 km/h trén cung doan dudng thang. Tdi 8 gio 30 phit ngudi di xe dap ding lai, nghi 30 phut roi quay trd lai
dudi theo nguoi di bd véi van tde ¢ d6 16n hon nhu trude. Pinh luc va noi nguoi di xe dap dudi kip nguoi di
bo.

Bai giai



- Chon gbc toa d6 O tai vi tri nguoi di xe dap dung lai nghi, truc toa do 13 quy dao chuyén dong cua hai
ngudi, chidu duong 1a chiéu chuyén dong ctia nguoi di bo; gde thoi gian lac 9 gio. Lic d6 ngudi di bd cach
noi dirng lai cua ngudi di xe 1a: x, =12.0,5+4.1 =10 km

Taco: x,, =0; v, =12km/h; t,, =0; x,, =10km ; v, =4km/h; t,, =0

- Phuong trinh chuyén dong ctia hai nguoi la:

x, =x,, +v, (¢~ t,,) =12t )]

x, =x, +v, (t- 1,) =10+4¢ (2)

- Hai nguoi gép nhau khi: x;, =x, .
= 12t =10+4¢

10
= 1 == =1,25h =1 giés 15 phit

= x =x, =12.1,25 =15km .
Vay: Nguoi di xe dap dudi kip nguoi di bo lac (9 gio + 1 gid 15 phit) = 10 gid 15 phit, vi tri gap nhau cach
chd dimng lai ctia nguoi di xe dap 1a 15 km hay cach chd gip trudce 1a (15- 6) =9 km.

1.10. Chuyén dong ctia ba xe (1), (2), (3) ¢6 dd thi toa do - thoi ¥ t
gian nhu hinh bén (x tinh bang km, t tinh bang h). 80 {3).'
a) Néu dic diém chuyén dong cua mdi xe. 60
b) Lap phuong trinh chuyén dong ctia mbi xe. 40

¢) Pinh vi tri va thoi diém gdp nhau béng dd thi. 20

Kiém tra lai bang phép tinh.

0 "
Bai giai '
a) Pic diém chuyén dong cia mdi xe
-Xe (D chuyén dong théng déu, nguoc chiéu v6i chiéu duong cua truc toa dg tir vi tri cach géc toa d6 80 km
véi van tde:

" =0'—8(;) =-13,33km / h

-Xe (2) chuyén dong théng déu, cung chiéu véi chiéu duong cua truc toa do tur vi tri cach géc toa d6 20 km

va xut phat sau xe (1) mot gio véi van tde:

v 230220 ot/




-Xe (3) chuyén dong théng déu, cung chiéu v&i chiéu duong cua truc toa do tur vi tri cach géc toa do 40 km

va xudit phat cung lac v6i xe (1) voi van tée:

_80- 40

v, =10km / h
4-0

b) Phuong trinh chuyén dong ctia mdi xe

- Xe (: x, =x,, +v, (¢~ £,,) =80- 13,33 )

- Xe (2): x, =x, +v, (- 1,,)=20+10(t- D=10+10r  (2)
-Xe (3): x; =x,, +v, (£~ 1,,) =40 +10¢ (3)

¢) Vi tri va thoi diém gip nhau bang do thi: Trén d6 thi, ta thay:
-Xe (D gap xe (2) 1ac 3 h, vi tri gap nhau cach O khoang 40 km.

- Xe (1) gap xe (3) Ic 1,7 h, vi tri gdp nhau cach O khoang 57 km.
- Kiém tra lai bang phép tinh;

+Xe (1) gap xe (2) khi: x, =x, < 80- 13,33t =10+10¢

=>t= 70 =3h
23,33

= x,, =x, =10+10.3 =40km

+Xe (1) gap xe (3) khi: x, =x, < 80- 13,33t =40+10¢

=t= 40 =1,7h
23,33

= X, =x, =40+10.1,7 =57km

Vay: Két qua tinh toan giéng nhu két qua xac dinh trén d6 thi.

1.11. Giira hai bén song A, B c6 hai tau chuyén thu chay thiang déu. Tau di tir A chay xudi dong, tau di tir B
nguoc dong. Khi gip nhau va chuyén thu, mdi tau tirc thi tré lai bén xuét phat. Néu khai hanh cung luc thi
tau tir A di va vé mat 3 gio, tau tir B di vé mat 1 gio 30 phut. Hoi néu thoi gian di va vé cua hai tau bang nhau
thi tau tir A phai khoi hanh tré hon tau tir B bao 1au?

Cho biét:

- Van tdc moi tau doi voi nude nhu nhau va khong doi lae di cling nhu lac ve.

- Khi xudi dong, van téc dong nudc 1am tau chay nhanh hon; khi nguoc x(km)
dong, van tde dong nudc lam tau chay cham hon. BR-—~—~ [I)“ - -»? T
a) Giai bai toan bang dd thi. M :‘ / !
b) Giai bai toan bing phuong trinh. N
AN
A 7 PN\E |
O A 15 E 30 th



Bai giai
a) Giai bai toan bang do thi
- Khi giai bai toan bang dd thi can cha y:
+ Van toc khi xudi dong ciing nhu khi ngugce dong cua hai tau 1a nhu nhau.
+ Van tdc cua hai vat bang nhau thi dd thi cta chung 13 nhimg duong thing ¢ ciing d6 doc (cing hé sb goc).
- Tir 46 v& duoc do thi chuyén dong cua hai tau trong ting giai doan chuyén dong (xudi, ngugc dong) nhu
hinh bén (v, =v, +v,:v,, =v,- v,;v, >v,.).
- Ban dau: voi tau 1 :¢, =t +t,,; =3h;véitau 2: t, =ty +t,, =15h.
- Llc sau: voi tau 114 =ty +ty; v6itau 2: £, Sty +1y,
- Dé tl’ :tZ’ thi tA'N +tNE :tBN +tND'
= tA'N :tND';tNE :tBN

= 04’ :1’25 =0,75h =45 phit.

Vay: Dé thoi gian chuyén dong (di va vé) ctia hai tau bang nhau thi tau tir A phai khai hanh tré hon tau tir B
1a 45 phaut.
b) Giai bai toan bang phuong trinh
Goi At gy, AL, ) 13 thoi gian tau xuat phat tir A chay xudi va ngugc dong; Aly, AL,y 1a thoi gian tau xuat
phat tir B chay xud6i va nguoc dong. Ta co:

Aty +AL o) AL Gy +AL ()

v.\'(l)At.\'(l) + vng(l )Atng(l) :v.‘((2)Atx(2) + v Atng(2) =S

ng(2)
3
= Al‘x(l) :Atx(z) :5 =1,5h =90 phut

L5
2

= At

=1,y = =0,75h =45 phut

ng(l)

- Thoi gian tau A phai khéi hanh tré so vé&i tau B 1a: At =A¢ - Az, |

= At =90- 45 =45 phut.

Vay: Thoi gian tau A phai khéi hanh tré so véi tau B 1a Az =45 phut.

1.12. Hﬁng ngay c6 mot xe hoi di tr nha may td1 don mot ki su tai tram dén nha may lam viéc. Mot hom,
vién ki su téi tram sém hon 1 gio nén anh di bd huéng vé nha may. Doc dudng anh ta gip chiéc xe toi don
minh va cd hai t6i nha mdy sém hon binh thuong 10 phut.

Coi cac chuyén dong 1a thang déu c6 d6 16n van téc nhét dinh, hay tinh thoi gian ma vién ki su da di bo tir

tram t&i1 khi gap xe.



Bai giai
Pé don gian, ta giai bai toan nay bang k¥ thuat do thi. Cha y:

- Thoi diém xuét phat tir nha mdy va d6 16n van tdc ctia xe hoi 1 nhu nhau trong céc trudng hop cta bai toan
(46 ddc cua d6 thi luon khong doi).

- Téng quing dudng di bd va di xe hoi ciia vien X &
ki su bang quing duong tir tram (T) dén nha may ] I
(M).

- Tlr 46 v& duoc d thi nhu hinh bén: doan dd thi
TD biéu dién giai doan di bo cua vién ki su; doan
d6 thi MK va KI biéu dién chuyén dong cua xe
hoi lic dau; doan dd thi MD va DJ biéu dién

chuyén dong cta xe hoi luc sau.

- Trén do thi ta nhan thay: Tam giac CDK can

w

nén N 14 trung diém CK O C N Ih 10 ph
- Nk =K =10 o5 e
2 2

= ON =0OK - NK =60- 5 =55 phat.
Vay: Thoi gian ma vién ki su da di bo tir tram téi khi gdp xe 13 £, =55 phat.
1.13. Ba nguoi dang ¢ cung mot noi va mudn c6 mat tai mot san van dong cach d6 48 km. Puong di théng.
Ho c6 mét chiée xe dap chi c¢6 thé ché thém mot nguoi. Ba nguoi giai quyét bang cach hai ngudi di xe dap
khéi hanh cung Iuc véi nguoi di bo; td1 mét vi tri thich hop, ngudi duge cho béng xe dap xuéng xe di bd tiép,
ngudi di xe dap quay vé gip ngudi di b tir ddu va chd nguoi nay quay ngugce tro lai.
Ba nguoi dén san van dong cung luc.
a) V& db thi cta cac chuyén dong. Coi cac chuyén dong la thang déu ma vén tdc co do 16n khong doi 1a 12
km/h cho xe dap, 4 km/h cho di bo.
b) Tinh sy phan bé thoi gian va quing duong.

Bai giai
a) D6 thi cia cac chuyén dong: Dua vao cac dic diém sau dé vé do thi cua ba chuyén dong:
- Vi cac chuyén dong la thang déu nén d6 thi cia cac *

chuyén dong trong cic giai doan déu 13 nhitng doan

P

thang.
- Cac chuyén dong c6 d6 16n van tdc nhu nhau 13 nhiing

doan thang c6 cung do dbc (cung hé s6 goc); Vi, > V.




- P thi cua cac chuyén dong nhu hinh bén. Cha ¥: xe dap ludn chuyén dong voi van toe 12 km/h, nguoi di
b6 ludn chuyén dong vai van tdc 4 km/h.

b) Su phan bd thoi gian va quiang duong: Ta co:

- Thoi gian nguoi thtr ba di b (quang duong S; =OM ) bang thoi gian hai nguoi thir nhit va thir hai di xe
cong véi thoi gian ngudi thir nhat di xe quay lai ché ngudi thi ba (quing duong S, +S, =ON + NM ),
-Viv, =3v, = s, +5, =35,

= ON + NM =30M

= OM +2NM =30M

= OM =NM :OTN )

- Vi tit gidc OBCA 1a hinh binh hanh nén 04 =BC .
= OM =NP (2)

N
~Tu (D va (2) suy ra: NP 207 €))

vi ON + NP =OP =48km (4)
= NP =16 km: ON =32km .
hay s, =16km ; s, =32km

S 16 S 32 2
s =ob =10 —Ap. =2 =22 02 o ha0 ph
Vah Ty g e T, T2 73 P

xe

Viy: Su phan bd quing duong va thdi gian nhu sau: Quing dudng ngudi thir hai va thir ba di bo 1a 16 km,
quang duong nguoi thir hai va thr ba di xe 1a 32 km; thoi gian nguoi thtr hai va th ba di bd 1a 4 gio, thoi
gian nguoi thtr hai va tha ba di xe 1a 2 gio 40 phat.

1.14. Trén mot tuyén xe 6 to cac xe coi nhu chuyén dong thang déu véi van téc 30 km/h; hai chuyén xe lién
tiép khoi hanh cach nhau 10 phtt. Mot nguoi di xe dap nguoc lai gip hai chuyén xe lién tiép cach nhau 7
phut 30 giay.

Tinh van toc nguoi di xe dap.

Bai giai

1

Ta c6:10 phuti == h; 7 phut30giag=0,125h

ol



1
- Khoang cach gitra hai xe la: d =v.At =30.g =5km.

- Van tbc ctia 6 to so voi xe dap 1a: V=V, +V zg
’ ap la. oatod " xefap t

5
v, +Vv .. =———=40km/h
= oatoa xerap 0’125 /

=V, =40- v, ,=40- 30 =10km/ h

Vxeﬁab
Vay: Van tc nguoi di xe dap 1 10 km/h.
1.15. Mot chiéc pha chay xudi dong tir A dén B mét 3 gio; khi chay vé mat 6 gid. Hoi néu pha tit may troi

theo dong nudc thi tir A dén B mét bao lau?

Bai giai
. ' _ _ _ AB
- Khi xubi dong: Yy =V, *V, @ [ =— = =3
Ve Vv, ty,
= v, 1 (D)
AB 3
; A Vv =y -y :>t'——B— 4B =6
- Khi nguoc dong. ng p n Vng Vp -,
= vp - vn :l (2)
AB 6
) , , AB
- Khi pha tat may: ¢ :v_ (3)
2v.o 1 1 1 , AB
T A 1 > vai (2 Lo = .= s =2 =26=12h
Lay()truvm( )tadu()’c. 1B 3 6 6 N

Vay: Néu pha tit may troi theo dong nude thi tir A dén B mét thoi gian 13 12 gio.
1.16. Mot thuyén di tir A d&én bén B cach nhau 6 km rdi lai tré vé A. Biét rang vén toc thuyén trong nudc yén
lang 14 5 km/h, van tdc nude chay 1a 1 km/h. Tinh thoi gian chuyén dong cua thuyén.
Bai giai
Gia st tir A dén B 1a xudi dong, tir B vé A 1a nguoc dong.
Lac do: v, =v, +v,; Ve =V, -V,

hoi oi 6i dong 1a: ¢ —ﬁ— AB =t =——=1h
- Tho1 gian xud1 dong la: N - T 54

n

X

. AB AB 6
- Thoi gian nguoc dong 1a: 7, = =1, =s 1 =1,5h



- Thoi gian chuyén dong cia thuyén la: ¢ =t, +1,,
=t =1+1,5=2,5h =2 gi¢y 30 pht.
Vay: Thoi gian chuyén dong cua thuyén 1a 2 gid 30 phit.
1.17. Mot thang cudn ty dong dwa khach tir tang trét 1én 1au trong 1 phat. Néu thang ngimg thi khach phai di
b6 1én trong 3 phit. Hoi néu thang chay ma khach van budc 1én thi mat bao 1au?
Bai giai

Ta c6: 1 phut =60 s; 3 phut = 180 s.

. . s s
- Van toc cua thang cuon khi nguoi dang yén la: Vi, = :5
th
A A 5 N3 1A . A \ —_ S —_ S
- Van toc cua nguoi di bd khi thang dung yén la: Vv, = 7180
b

= vth :3vb

- Vén tbc ctia ngudi di bo khi thang chuyén dong 1a: v =v, +v, =

S :L =t :t—b :@ =455
4v, 4 4

==

s
v v+,
Vay: Néu thang chay ma khach van budc 1én thi thoi gian nguoi di bo di tir ting trét 1én ting lau 14 45 s.

1.18. M6t tau ngam dang lin xudng theo phuong thang dung véi van téc déu v. Dé do day bién, may
SONAR trén tau phat mot tin hiéu 4m kéo dai trong thoi gian f, hudng xudng day bién. Am truyén trong
nude véi van tde déu u, phan xa & day bién (coi nhu nam ngang) va truyén trd lai tau. Tau thu duoc tin hiéu
4m phan xa trong thoi gian t. Tinh vén tdc 1an cia tau.

Bai giai

- Khi phat tin hi¢u, van tdc cia &m so voitau la: V =v- u.

Do d6, chiéu dai dot tin hiéu khi phat la:

1=vt, =(v-u)t, (D)

- Khi thu tin hiéu, van tc cta 4m so véi tau 1a: V' =v+u . Do do,
chiéu dai dot tin hiéu khi thu 1a:

[ =Vt :(v+u)t 2)

~Toe (D va 2) suyra: -ty =(v+udt

ty-t
t,+1t

Vay: Van toc lan cua tau la: vV = u



1.19. Mot thuyén may chuyén dong thing déu nguoc dong gip mot bé trdéi xudi dong. Sau khi gip nhau 1
gid, dong co cua thuyén bj hong va phai stra mat 30 phut.
Trong thoi gian stra, thuyén may troi xudi dong. Sau khi sira xong dong co, thuyén mdy chuyén dong thang
déu xudi dong véi van tdc so voi nudc nhu trude. Thuyén may gip bé cach noi gip lan trude 7,5 km. Tinh
van tc chay ctia nude (coi nhu khong dbi).

Bai giai
Goi v, 1a van tdc cta thuyén so véi nudce, Vv, 1a van tde cta bé so véi bo song, v, 1a van tde chay ciia nude.
Taco: v, =v,.
- Vi van tdc twong ddi cia thuyén so voi nudce 1a khong ddi nén thoi gian nguoc dong tir luc thuyén gip bé
dén lac dong co bi hong cling bang thoi gian xudi dong tir luc sira xong dong co dén khi gip lai be: ¢ =t, =1
gio.
- Quéng duong s =7,5km chinh 14 quing dudng bé troi theo dong nude tir luc gip thuyén lan thir nhat dén
lac gap lai thuyén lan thi hai:
t =t +t,+t =1+1+0,5 =2,5 gijo

. s 1,5
- Van toc cua be 1a: v, 27 =2 5 =3km/h

Vay: Van téc chay cua nude la: v, =v, =3km/h

1.20. Mot ca-nd chay qua song xuét phat tir A, miii hudéng téi diém B &
bo bén kia. AB vudng goc v6i by song. Nhung do nude chay nén khi dén
bén kia, ca-no lai & C cach B doan BC =200m . Thoi gian qua song 1a 1
phiit 40s. Néu nguoi 1ai giit cho miii ca-nd chéch 60° so véi by song va

mo may chay nhu trude thi ca-nd téi ding vi tri B. Hay tinh:

a) Van tdc nudc chay va van tdc ca-nd.
b) Bé rong cuia dong song.
¢) Thoi gian qua séng ciia ca-nd 1an sau.
Bai giai
a) Van tdc nude chay va van tdc ca-nd
- Trong thoi gian 1 phut 40 gidy (100 s), ca-nd chuyén dong doc bd song mot doan BC vai van téc bang van

A BC
toc nudc chay: v, =7



BD vt v

Trong tam giac vuong ABD ta co: €08 60° = y . n”_ — - n
2
vcano = > ° - :4m/S
cos60° 1
2

Vay: Van toc nuéc chay 1a v, =2 m/s; van téc ca-nd 1a v,,,, =4 m/s.
b) Bé rong ctia dong séng

Khi ca-nd chuyén dong theo phuong AB thi: AB =vt =4.100 =400m .
Vay: Bé rong ciia dong song 1a 4B =400m .

¢) Thoi gian qua séng cua ca-nd 1an sau

AB 400 _800

B . AD =——= = =461,9m
Trong tam gidc vuong ABD, ta co6: sin60° 3 3 .
2
. ) ., _AD _461,9
Thoi gian qua séng ciia ca-nd lansau la: £ =—— = =115,48s
Vay: Thoi gian qua song clia ca-nd 1an sau 1a ¢ =115,48s .
1.21. O mot doan song théng, dong nudc cod van tdc v,, mot D B C

thuyén chuyén dong déu c6 van tdc so voi nudce ludn ludn 1a v,
(40 16n) tur A.

- Néu nguoi 1ai huéng miii thuyén theo B thi sau 10 phut,
thuyén t6i C phia ha luu v6i BC =120 m .

- Néu nguoi 1ai huéng mii thuyén vé phia thuong luu theo goc

léch @ thi sau 12 phut 30 gidy thuyén t&i ding B.
a) Tinh van toc cia thuyén va bé rong ciia song.
b) Xac dinh goc léch « .
Bai giai
a) Van toc cua thuyén va bé rong cua séng
- Lan thr nhét sang song, ta co:
+ Quang dudng nudc chady trong thoi gian 7 = 10 phat = 600 s
la BC =120 m.
+ Van tbc cua dong nude la:

v—ﬁ—g—Obn/s
>t 600

+ Véan toc cua thuyén so voi dong nude la:



y, =—— —=—— 1
o 600 ®

- Lan thir hai sang song, ta co:

+ Van tdc ciia thuyén so voi bo song 1a: v, =(v? - 1?2 ()

Mt khac: vy =0 = €)
_|_ A =" -
at khac: V3 t, 750

v, 600 4
T (1 5y (3 LS = = 4
Tu()va()suyra. w750 5 4)

-Tu (2) va (4) suy ra: v, =§v2 :%0,2 =0,333m/s =1,2km/ h.

va [ =600v, =600.0,333 =200m .
Vay: Van toc cia thuyén 1a v, =0,333 m/s ; bé rong ciia song 1a / =200m .
b) Xéc dinh goc léch @

i BD v2t2 V2 0,2
Tacd: Smag =—— =—= =—= =

=0,6 = a =37"
AD wvt, v, 0,333

Vay: Goc 1éch gitra hudng ctia miii thuyén va hudng cia doan vudng goc véi hai bo song 1a a =37° .

1.22. O mdt doan song théng, dong nudc cd van tbe v,, mot B a C

nguoi tr vi tri A ¢ bo song ndy mudn cheo thuyén toi vi tri B ¢

"\\ — |
b song bén kia (hinh v&). o
. . N N
Cho: AC =b; CB =a. Tinh d¢ 16n nhd nhat cta van toc thuyén !
so véi nude ma ngudi ndy phai chéo déu dé c6 thé toi dugc B. Wm%mf

Bai giai
Goi v la van toc cta thuyén doi voi bo; u 1a van toc ctia thuyén doi voi nudce; Vv, 1a van toc chdy clia nudce

(doi vi bo). Theo cong thirc cong van toc, ta cod:

vV =u =y,
- Dé thuyén dén duoc diém B thi v phai c6 huéng 4B . Trén c a B

hinh v& ta thdy, # =u,,, khi u vudng goc véi v . WW%W
Suy ra:

AC b

u_. =y,.sina =vy,,— =y, ———
min — V0 g W




Vay: Dé thuyén dén duoc diém B thi van toc thuyén so véi nudc nho nhat phai 1a Uy, =Vo-—T7—.
dy y G C y p W

1.23. Qua cau M duoc treo vao dinh A vit qua rong roc di dong B nhu hinh v&. B A B

[y

. \ , . . v
chuyén dong déu trén duong thang nam ngang qua A vdi van toc v hudng di xa

A. Pinh van téc cua M dbi véi cac hé quy chiéu sau:
a) gin véi rong roc.
b) gén véi tudng.
Bai giai
a) Van toc ciia M ddi v6i hé quy chiéu gin véi rong roc
Vi rong roc chuyén dong theo phuong ngang véi van tde v nén vat M ciing chuyén dong 1én phia trén voi van
tdc v so voi rong roc.
Vay: Trong hé quy chiéu gian vé&i rong roc, M ¢ van toc 1a v va hudng 1én.
b) Van tdc cuia M dbi voi hé quy chiéu gin voi tuong

Goi (1) vavat; () 1a rong roc va ) 1a tuong.

Theo cong thirc cong van toc ta co: Vi3 =V, +V,;

Vi v, L vy, va v, =v,; =V nén: Vi I\/vlz2 +v§3 Z\/v2 +17 :V\/E
Vay: Van téc ctia M dbi voi hé quy chiéu gin véi twong 14 /2 va hudng nghiéng mot goc 45° so véi
phuong ngang.
1.24. Hai chiéc tau chuyén dong véi cting van toc déu v huéng dén O theo cac quy dao 1a nhitng dudng thing
hop v6i nhau goc @ =60° . Xac dinh khoang cach nhé nhat giita cac tau. Cho biét ban dau chang cach O
nhitng khoang /, =20km va [, =30km

Bai giai

Goi t 1a thoi gian chuyén dong cua hai tau dén luc c6 khoang cach 1a nho nhét; d 1 khoang cach gitra hai tau.

- Khoang cach giita hai tau 1a: ¢ =BD =+ OB + OD?* - 20B.0D.cos60°

= d? =OB* + OD* - 20B.0D.cos60°

= d* = - vtY +(, - ve) -2 - ve).(U, - vt).%
l

= d =10 - 2yt +VE + 13- 2Lyt +VE - L + vt + vt - Vi

D 0

R ey e = e =

= d> = +0-vt(l +1)- 1L, +V'F

(¢ +1,) ]
- vt -
2

L+,

=>d=I+L- 11+ 5




@ +1)

- vt

= d :%(zf +17)- %zlz2 +

G +1)

Dé d :dmin thi - vt

2
=0 valucdd d =d_. =\/%(zf +12)- %1112

>d=d_ :\/%(202 +30°)- %20.30 =/75 =8,66km

Vay: Khoang cach nho nhat giita cac tau 1a d,,,, =8,66km .
1.25. Hai vat chuyén dong véi cac van téc khong ddi trén hai dudng thing vudng goc. Cho v, =30 m/s;
v, =20 m/s . Tai thoi diém khoang cach gifta hai vat nhé nhat thi vat (1) cach giao diém cua hai quy dao
doan s, =500m . Héi lac d6 vat (2) cach giao diém trén doan s, 1a bao nhidu?

Bai gisi
Goi /,, 1, 1a khoang cach ban dau gitra hai vat dén giao diém hai duong thing vudng goc trén.
Khoang cach giira hai vat tai thoi diém t 1a:

— 2 2 2 2 2
d =\/s; +s, = d° =s; +5,

= d?> =0 -ve) +(, - vt)

- dz :(112 - 2]1V1t+vlzt2)+(l22 - 212v2t+v22t2)

= d’ :(vl2 +v; )l‘2 - 20w, +Lyv,)t +(112 +122)

Xét tam thie: £ (0)=a* =0 +2)2 - 20, +1,v,)e+ (2 +12)

co a=v; +v} >0 nén f(©)=/() Khi:

min

b 20w +Lyv,) Ly +Lyv,

Py 2, 2 2, .2
2a 2(v1 +V, v+,

30/, +201, 3[ +2I,
= = =
30% +20° 130

= S :l1 - V1-3ll +2l2 :‘ll - 30%
L :|4011 - 601, | :|4ll - 61, | 0
o130 || 13 |
3/ +21 3/ +2]
va s, =\l - v,. 1130 2 =|], - 20.11T02




6, - 41
13

(2)

9012-6011|:‘912-611|:1
130 || 13 |7

= 52 :‘
-Tu (1) va (2) suy ra:s, =1,5s, =1,5.500 =750m .

Vay: tai thoi diém khoang cach giit hai vat nho nhét thi vat (2) cach giao diém trén doan s, 1a 750m.
1.26. C6 hai vat M, va M, thoat dau cach nhau khoang / . Cing C

lac hai vat chuyén dong thang déu, M, chay vé B vé6i van toc v,

M, chay vé C véi van toc v,. Tinh khoang cach ngan nhat giira hai

vat va thoi gian dé dat khoang cich nay ké tir luc bat dau chuyén

dong.
Bai giai
- Chon hé toa do Ox,x,; gbc tai B, truc Ox, hudng theo chiéu chuyén dong ciia M, , truc Ox, hudng theo
chiéu chuyén dong cua M, .
- Phuong trinh chuyén dong cta hai vt la:
x, =-l+vt (@)
X, =Vt (2)
- Tai thoi diém t, khoang cach giita hai vat 1a d, v6i: d” =x; +x; - 2x.x, cosa
= d* =(t- 1) +vit*- 2(vt- Do, tcosa

= & =(v? +v2 - 2uv, cos )i’ - 21(v, - v, cosa)t +1’

- opat @ =d* =(7 +v2- 2uy, cosa)i - 2U(v, - vycosa)t+12 ) vi @ =v}+vi- 2wy, cosa >0 nén:

f(f):f(t)mm khi t =- 2i

a

21(v, - v, cos ) 1(v, - v, cosax)

= = =
2(v2 +v2 - 2vvycosar) (v 02 - 2wy, cosar)

N [21 (v, - vycos ) - 47 (7 +17 - 2v v, cos a)]
Vé d :dmin = |- — = = - -
4a 4.(v1‘ +v; - 2vv, cos a)

lv,sina

= d=d_, :\/ ——
Vi +V; - 2wy, cosa




lv,sina

Vay: Khoang cach ngin nhat giira hai tau 1a d=d, = ; thoi gian dé dat duoc khoang

in ~ 5 5
\/vl +v; - 2vv, cosa

[(v, - v,cosa)

cach ngin nhatdo la f =
B (v +v2 - 2vv, cosar)

1.27. Mot méy bay c6 van téc déu trong khong khi yén tinh 1a v. May —F
bay nay bay theo chu vi ctia mot hinh vudéng canh a. Hiy 1ap biéu T ‘&_.,
thire cua thoi gian ma may bay nay bay hét mot vong cua hinh vudng
néi trén trong moi trudmg hop sau:
a) gi6 thoi voi van toc khong d6i # <V doc theo canh.
b) gi6 thoi véi van tée khong ddi 4 <V doc theo dudng chéo.
Bai giai
a) Khi gi6 thoi véi van toc khong doi # <V doc theo canh
Gia sir huéng gi6 thoi nhu trén hinh vé (doc theo cac canh AB va CD):
- Thoi gian may bay bay hét mot vong ciia hinh vudng:

1=ttty tt,+i,,

a a a a -
>t = + + + v
2 2 - 2 2
v+iu \/V -u v-u \/V -u D ._! A
o —
t_a(v- w)+a+u)+2a\Vv? - u? u 2 Viu  ~ U
V2_ uZ 1 -
2 2 = | vA'H
_2av+2a\v - u Vo4 -
- vz- uz -~ 1?”; V
C » B
2 2 - . e e
V+HNV - u L 4 =~
= tzzaﬁ u Ve }H
V- u

Vay: Khi gi6 thoi véi van tde khong doi # <V doc theo canh thi thoi gian dé may bay bay hét mot vong cia

v+ - u?

2 2
vV - u

hinh vudng trén 1a 1 =24

b) Khi gi6 thdi v6i van toe khong dbi # <V doc theo duong chéo
Gia sir gi6 thoi theo hudng dudng chéo AC. Tuong ty, thoi gian dé may bay bay hét mot vong 1a:

t :tAB +tBC +tCD +tDA

A 3 ~ 7 2
- Trén hinh V&, ta c6: v,, =v,. =ucos45° +\/v2 - (ucos45°)

uN2

s = +




- Tuong ty, ta co:

/ 2
Vep =Vpa — V- u7_ u\2/§ ()

2t 27 AN
2a Vi - . uﬁ +. v " +—uﬁ u’ -
2 2 o) da,|v- - 5 V
== > - = 3 3 D R C
, uz u\/i Vvo-u - “"‘m
A I Ven 3
' i

Vay: Khi gi6 thdi voi van tdc khong d6i # <vdoc theo dudng chéo thi thoi gian dé may bay bay hét mot

2 u’
\ R A A 12 4a,|v: - —
vong cua hinh vudng trén la - \/ 2

- 2 2
vV - u

1.28. Hai tu A va B ban d4u cach nhau mot khoang cach /. Chung chuyén dong thang A
AN

déu cung mat luc véi cac van tde co d6 16n lan luot 1a v, v,. V| !
Tau A chuyén dong theo hudng AC tao v6i AB goc @ nhu hinh v&. \
a) Hoi tau B phai di theo hudng nao dé c6 thé gap tau A. Sau bao lau ké tir lic ching ¢ H f-————= B

cac vi tri A va B thi hai tau gdp nhau?

C
b) Mudn hai tau gip nhau ¢ H thi cac do 16n van toc v, v, phai théa diéu kién gi?
Bai giai
a) Hudng cta tau B va thoi gian dé hai tau gip nhau A
Goi C 1a vi tri hai tau gip nhau; £ 1a huéng tau B phai di dé dén diém gip tau A. v, i& /
¥
. sin _sin
Ap dung dinh li ham sin trong tam gidc ABC, ta co6: 2—/3
BC  AC
_, Sina :s1n/5:> sina =Sm/j:>sin/3’ Mging 0

Wt v Vv, Y v,

Trong tam giac ABC, ta cling co:
AC.cosa+ BC.cos f =AB

= yt.cosa +v,t.cos f =I



1
=> (=
v, cosa +v, cos

(2)

2 uuu . v, .
Vay: Bé tau B gip duoc tau A thi tau B phai di theo huéng hop voi 4B mot goc S vé6i sinf =—sina;

V)

1

v, cosa +v, cos 5

thoi gian dé hai tau gip nhau la ¢ =
b) Diéu kién dé hai tau gip nhau ¢ H

A : y N BH
Khi hai tau gap nhau ¢ H, tam gidc ABH vudng ¢ H cho: tana :E

vt v
= tang =2 =2
vt

. . v
Vay: Diéu kién cua v, va v, d€ hai tau gap nhau 6 H 1a tan@ :\/_2 )
1
1.29. Mot xe buyt chuyén dong thang déu trén duong voi van
tbc v, =16m/s. Mot hanh khich dimg cich duong doan

a =60m . Nguoi nay nhin thy xe buyt vao thoi diém xe cich

nguoi mot khoang b =400 m . b *
a) Hoi nguoi phai chay theo hudng nao dé toi duogc duong TR L
cung lac hodc trude khi xe buyt to1 do biét rﬁng véan toc déu E‘?gﬁla
cuangudila v, =4m/s. AT

b) Néu mudn gip dugc xe voi van tbe nho nhét thi nguoi phai chay theo huéng nao? Van téc nho nhat 1a bao

nhiéu?
Bai giai
a) Hudng ngudi phai chay dé gip duogc xe buyt B
O
Goi @ la goc hop bdi hudng tir nguoi téi xe va huéng nguoi P S~
b ~ ~
phai chay; £ 1a géc hop boi hudng ngudi phai chay va i a ! ~ S
hudéng xe chay (hinh vé€). |

- Ap dung dinh 1li ham sin cho tam giac ABC, ta c6

Sha :_sm/J’ = sina :A—Csinﬁ
AB

AC
5i AB =b: AC =v- BC =v,t, - sinff =——— =2
—hH- =y . - . e —
V01 s 14 Woly | BC v,
. W a
= sing =L — (D)

b wt,



- Pé nguoi dén trudce xe: 1, <, 2)

161, 60 _ 0,61,

= — 1'
400 41, )

= sina

= sina =0,6 > 36°45" <a <143°15’

Vay: Pé gip duoc xe buyt ngudi d6 phai chay theo hudng hop voi hudng tir nguoi t6i xe mot goc tir 36°45°
dén 143°15°

b) Vén téc chay nho nhat dé ngudi gip duoc xe

-bé nguoi gap duoc xe voi van tdc nho nhéat thi: 7, =¢, va sina =1.

LR vy =V Zﬂvl Zﬂ.l6 =2,4m/s

by, b 400
Vay: Van tdc chay nho nhat & nguoi gip duoc xe 1a vy, =2,4m/s va huéng chay luc d6 vudng goc voi

huéng nhin thiy xe.

1.30. Tir mot tim anh chup trén may bay ngudi ta thdy

duong ray xe lira va nhimg lan khoi phat ra tir cac dau ray Il ray 11l
may chuyén dong thang déu 1a nhimg doan thing nhu Lan khi I Lan khoi
hinh vé.
Biét ¢au may thir I chay voi van toc 80 km/h trén duong .
ray 1. Pau may thir hai chay véi van tdc 60 km/h trén Lan khot
duong ray II. Tim van téc chuyén dong ciia cac ddu may 45" /:"\’ ’;6: ray |
thur 11 trén duong ray I11.

Bai giai

Hinh chiéu cta khoi 1én cac duong ray luon nguoc hudng chuyén dong cua cac dau may.
Goi Vgy la van toc cua gid doi véi xe; Voy =Viy 1a van toc khoi doi véi xe; Vgp 1a van toc cua gid doi véi
dat; vpy la van toc cua dat doi voi xe; Vyp == Vpy : van toc cua xe doi voi dat.

Ta co: Voxr =Vep ¥ Vpx © Viy =Vip TVpy

= VKXI Vi +VBX| 5 VKXZ Vo +VDX2 5 vlc\'_; :VKD +VDX3
Theo dinh li ham so0 sin, ta co:
v Vpx A%
KD 1
+ Xe I: : 1

= >y, —X——
sin30°  sin(180°- @-30°)  © 2sin(a+30°)

Vep Vpx, _ Vs
+ : = >V = ————————~ 2
Xell: sin30° sin(90°-30°-«) % 2cos(a+30°) )




v, 80 _4

-Tir (D va (2), ta duge: tan(a+30°) =—L =— =—= ¢ ~23°
¥ v, 60 3
30 (1 v, = 80 ~50km | h
- Thay vao , ta duogc: Vx 2sin(23° +30°) .
FXe Il 2 = 0%
sin 45 sin &

o Yk _
sin45°  sina
oy =y SE SN2k

sind5°  sin45

Vay: Van toc chuyén dong cta dau may thu I1I trén dudng

ray Il 1a vy ~28km/h

Lan khoi Il

ray 11
Lan khai
Lan khai
P VD
450 - - o 3{}-3
VDX ray |



