Phin thi nhét
CAC PINH LUAT BAO TOAN
1. CAC CHUYEN DE BOI DUONG
Chuyén dé 1: PONG LUQNG. PINH LUAT BAO TOAN PONG LUQONG
A. TOM TAT KIEN THU'C

I. PONG LUQONG
1. H¢ kin
- Dinh nghia: H¢ kin 1a hé vat chi tuong tac voi nhau chir khong tuong tac vai cac vat bén ngoai hé (chi co
ndi lyc chur khong ¢ ngoai luc).
- Cdc treong hop thuwong gdp: Cac trudong hop thudng gip vé hé kin 1a:
+ H¢ khong ¢6 luc tac dung
+ Hé khong c6 luc tac dung nhung can bang nhau.
+ H¢ c6 ngoai luc tic dung nhung rat nho so véi nodi luc (dan nd...)
+ H¢ kin theo mgt phuong nao do6.
2. Pong lwgng

- bong luong p la dai luong do béng tich gitra khéi luong m va van tdc v cla vat.

u

p =mv (1.1)
- BPong luong p la dai luong vecto, ludn cung chiéu véi vecto van toc .

- Pong luong p cua hé bang tong dong luong p,, p,... cua cac vat trong hé:

u u u

p=p +p,+.. (1.2)

- Bon vi cua dong luong 1a (kg.m/s).

3. Xung luc

- Pinh nghia: Xung lyc (xung lugng cua luc trong thoi
gian Af) bang d6 bién thién dong lugng cia vit trong
thoi gian do.

F.At =Ap (1.3)

- Don vi: Pon vi cua xung lyc 1a (N.s)
IL. PINH LUAT BAO TOAN PONG LUQONG
1. Dinh luét bdo toan dong lwgng

- Binh luat: Téng dong luong cua hé kin dugc bao toan.

2 p=0 hay p,=p, (1.4

uou U U . :
- Voihé kin 2 vat: p, + p, =p, + p, hay mvi + m,v, =mvi +m,v, (1.5)



2. Chuyén dong bang phan luc

- Dinh nghia: Chuyén dong bang phan lyc 13 loai chuyén
dong ma do twong tac bén trong gitta mot phan cua vét tach
ra chuyén dong vé mot hudng va phan con lai chuyén dong
vé hudng nguoc lai (sang giat khi ban, phao thing thién, tén
lua,...).

- Céng thirc vé tén lira

+ Gia tbc ciia tén lra: @ =- %u (1.6) 5
+ Luc ddy cua dong co tén lua: ;7 =- mu (1.7)

+ Van téc tire thoi cua tén lia: v =u.In| —= (1.8)

+ Pinh luat vé chuyén dong cia tén lira: Ma :Mug + ;TC - mu (1.9)

(M, 1a khéi luong ban dau cua tén Itra; M 1a khéi luong tén lira & thoi diém t; m =- 1a khéi luong khi

phut ra trong thoi gian t; u la van tde phut cta khi ddi véi tén 1ra va v 13 van tde tire thoi caa tén lira).

B. NHUNG CHU Y KHI GIAI BAI TAP
+ VE KIEN THUC VA KY NANG
- Bong lugng 1a dai lugng vecto nén téng dong lugng cua hé 1a téng cac vecto va duoc xac dinh theo
quy tic hinh binh hanh. Chu ¥ cac trudng hop dic biét:
+ ;l,jnz cung chidu: p =p, + p,

u u

+ P, P, nguoc Chiéu: p :‘pl- p2|

+ p,,p, vudng goc: p =y/p} + p;

0 0 a
+ p =p,,(p,p,) =@ p =2p, COSE

Téng quat: p° =p; + p; +2p,p, cosa

- Khi 4p dung dinh luét bao toan dong luong can:

+ Kiém tra diéu kién ap dung dinh luat (hé kin), cha ¥ cac truong hop ké kin thuong gip trén.

+ Xac dinh tong dong luong cia hé trudce va sau tuong tac.

+ Ap dung dinh ludt ban toan dong lugng cho h¢: ;t 2;9 s-Chu y cac truong hop ddc biét (cung chiéu, nguoc
chiéu, vudng goc, bang nhau,...).

. u. u. u
- V61 hé kin hai vat ban dau ding yén thi: p +p, =0 © mv+MV =0.



= v=- %ID/ : sau tuong tac hai vat chuyén dong ngugc chidu nhau (phan lyc).

- Truong hop ngoai lyc tac dung vao hé trong thoi gian rat ngan hodc khéi luong ctia vat bién thién hodc
khong xac dinh duoc noi luc twong tac ta nén dung hé thirc giira xung luc va do bién thién dong luong dé giai
quyét bai toan: F At :A;.

- Chuyén dong cua tén lira 1a chuyén dong cta hé c6 khdi luong bién thién (giam). Vi chuyén dong cua tén
lira can cha ¥ hai trudong hop: trudng hop lwong nhién lidu chay phut ra e thoi (hodc cac phan cua tén lira
tach roi nhau); truong hop lugng nhién liéu chay va phut ra lién tuc dé ap dung ding céc cong thirc vé
chuyén dong cua tén lira cho ting trudng hop.

+ VE PHUONG PHAP GIAI

1. Vé6i dang bai tap vé déng lwong, bién thién dong lwong.

- Str dung céc cong thic:

+ Dong lugng cuia mot vat: ;) =mv (jv,v cung hudéng; do 16n: p =mv).

u u

+ Dong luong cua hé vit: ;9 =p,tp,t..=mvi+mv: +..

+ Do bién thién dong luong: A;) 2;9 - ;90 2;9 +(- ;90)

+ Xung luc: %.At ZA;).

-Chuy:

+ Pong luong 1a dai lwong vecto, vecto dong lugng ciing hudng véi vecto van toc; dong lugng cia hé 1a tong
vecto dong luong cua cac vat trong hé va dugc xac dinh theo quy tac hinh binh hanh.

+ H¢ thuc ?7 At ZA; con dugc goi la dang khac ctia dinh luat II Niu-ton. H¢ thurc nay duoc &4p dung rat hiéu
qua trong cac trudng hop: ngoai luc tic dung trong thoi gian ngin; khbi luong ciia vat bién thién; khong xac
dinh dugc noi lyc tuong tac.

2. Voi dang bai tap vé bdo toan déng lweng. Phuong phép giai 1a:

- X4c dinh hé khao sat. Kiém tra diéu kién ap dung dinh luat bao toan dong luong: hé kin.

- X4c dinh tong dong lugng cta hé trude va sau twong tac: ;7”;9 s

- Ap dung cong thirc dinh lut:

2;9 =0 hay fp, :505 S myvi+m, vy +... :mlv; +m2v; +...

-Chuy:

+ Cac truong hop thuong gip vé hé kin da néu trong phan Tom tdt kién thirc.

+Co thé ap dung dinh luat bao toan dong lugng cho “hé kin” theo mot phuong cu thé.

3. Voi dang bai tp vé chuyén dpng ciia tén lira. Phuong phap giai la:



- X4c dinh chuyén dong khao sat thudc vé trudng hop nao trong hai trudng hop di néu & phan chu y Vé kién
thure va ky nang.

- Ap dung cong thirc vé chuyén dong cua tén lira cho timg trudng hop:

+ Trudng hop luong nhién liéu chay phut ra fizc thoi (hodc cac phan cua tén lira tach roi nhau): Ap dung dinh
luat bao toan dong luong: M, v, =mu+Mv, voi m =m; +m,

(M,,v, la khéi luong va van tdc tén lura trude khi nhién liéu chdy; m, u la khéi luong va van tde phut ra cta
nhién liéu; M, v la khéi luong va van tdc cua tén lira sau khi nhién lidu chay).

+ Trudng hop lwong nhién liéu chay va phut ra /ién tuc: Ap dung cac cong thirc vé tén lira:

m
4=
I
1 F =mu
v =hln M,
M

(m 1a khéi lugng khi phut ra trong mot don vi thoi gian, u la van tdc phut khi dbi voi tén lra; M, v 1a khdi
luong va van toe tén lira ¢ thoi diém t; M, 1a khéi lugng ban dau (ltc khéi hanh) cia tén lia).
C. CAC BAI TAP VAN DUNG
1. PONG LUQNG. BIEN THIEN PONG LUQNG
1.1. Tim tong dong luong (hudng va do 16n) cua hé hai vat m, =lkg, m, =2kg,v, =v, =2(m/s).Biét hai vat
chuyén dong theo cac hudng:
a) Nguoc nhau.
b) Vudng gbéc nhau.
¢) Hop véi nhau goc 60°.
Bai giai
Chon hé khao sat: Hai vat.

u u

- Téong dong lugng cua hé: ;7 =p, +p,.

Voi: + ;7, cung huéng véi vi,d0 16n: p, =myv, =1.2 =2(kg.m/s)
+ jnz cung huéng voi v,, do 1on: p, =m,v, =2.2 =4(kg.m/s)

= D<P,

a) Hai vat chuyén dong theo hudng nguoc nhau.

u u
Vi y; ngugc hudng voi v, nén p, nguoc hudng voi p, va

k J

Py <D, nén: p=p,- p, =4- 2 =2kgm/s) va p cung il P

5=l
]



huéng p, , tic 1a cung hudng v,.

b) Hai vat chuyén dong theo hudng vudng goc nhau

Vi y, vudng goc voi v, nén p, vudng goc voi p, , ta co:

4 :\/plz +p; =\2* +4? =4,5(kg.m/s) va

tana =21 =0,5= o =26°33".
P

= f=90"- ¢ =27°27"
Vay: p c6do16n p =4,5(kg.m/s) vahop véi w,v cac goc 26°33' va 27°27",

¢) Hai vat chuyén dong theo huéng hop véi nhau goc 60°

Ap dung dinh li cosin ta co: p :\/pl2 +p; - 2p,p,120°

= p =2’ +4>- 22.4.c0s120° =5,3(kg.m/s) VA

pz +p12 B pi _5’32 +4,42

=0,9455
2pp, 2,5.3,4

Cosa =

= a =19

= B=60"- ¢ =41°

Vay: ;9 c6 do lén p =5,3(kg.m/s) va hop véi vi,v cac goc 19° va 41°
1.2. Hon bi thép m =100g roi ty do tir 46 cao 4 =5m xudng mait

phang ngang. Tinh d6 bién thién dong luong clia bi néu sau va cham:

a) Vién bi bat 1én véi van toc cil.

b) Vién bi dinh chit véi mat phang ngang.

¢) Trong ciu a, thoi gian va cham ¢ =0,1s. Tinh lyc twong tac trung

binh giira bi va mit phing ngang.
Bai giai
Chon vat khao sat: Hon bi. Ta c6, trudc va cham:
v =\/@ =/2.10.5 =10m/s; p =mv =0,1.10 =I(kg.m/s) va ;9 huéng xubng.
a) Sau va cham vién bi bat 1én véi van tdc cil
Vi y' nguoc huéng véi v nén ;9' ngugc hudng véi ;9, do do: A;) :;9‘- ;9:> A;J cung hudéng véi ;9'

(huéng 1én) va c6 d6 16m: Ap =p'+ p =2p =2(kg.m/s)



b) Sau va cham vién bi dinh chit véi mat phing ngang

A A
=/
Viv'=0 nén p'=0= Ap =p =l(kg.m/s) Ap
¢) Luc tuong tac trung binh sau va cham (theo cau a). Ta co:
F= -2 _yn
At 0,1 ~
. , ‘ ‘ vP
Vay: Lyc tuong tac trung binh sau va cham la F = 20N.
1.3. Mot vat khdi lwong m = 1 kg chuyén dong tron déu véi van =
tbc v =10 (m/s). Tinh d6 bién thién dong luong cua vat sau: s ’m
\ s
a) 1/4 chu ky. \ J
~ iy > rd
b) 1/2 chu ky. et
¢) Ca chu ky.
Bai giai
Ta co:

+ Ban d4u vat & A va c6 dong luong p,: p, =mv =1.10 =10(kg.m/ s).

u

+ Sau 1/4 chu ky vat dén B va c6 dong lugng p, vudng goc véi p,.

+ Sau 1/2 chu ky vat dén C va c6 dong lugng p, nguoc hudng véi p, .

+ Sau ca chu ky vat dén D va c6 dong luong ;)3 cung huéng voi };U.
Vi vét chuyén dong tron déu nén vén téc v va dong luong ;) chi d6i hudng ma khong doi do 16n trong qua
trinh chuyén dong, ta co:

ps =p, =p, =p, =10(kg.m/s)
a) Sau 1/4 chu ky

Taco: Ap=p,- p, =p,+(-p,)

u
Vi p, vuong goc véi p, va p, =p,

nén: Ap =p\/§ =102 =14(kg.m/s)

b) Sau 1/2 chu ky ta co: A;) :;92 - ;90 :;92 +(- ;)U)

Vi ;72 nguoc hudng véi upa va p, =p, nén: Ap :2;90 = Ap =2p, =20(kg.m/s)
¢) Sau ca chu ky ta c6: A}; 2;93 - upo :;93 +(- ;90)

Vi p, cung huéng véi p, va p; =p, nén: Ap =0= Ap =0



1.4. Xe khéi lugng m = 1 tin dang chuyén dong v6i van tde

36 (km/h) thi ham phanh va dung lai sau 5s. Tim lyc ham

Huéng chuyén dong
B

(giai theo hai cach stir dung hai dang khéac nhau cua dinh luat

IT Niu-ton).

Bai giai

Chon vt khéo sat: xe, chon chiéu duong theo chiéu chuyén dong cua xe.
, . . F
a) Cach 1: Ap dung dinh luat II Niu-ton khi khoi luong vat khong doéi: a =—.
m

, ~v. 0-10
> Giatde: a =——e =2" "7 = 2(m/s?)
At 5

= Lyc him: /' =ma =1000.(- 2) =- 2000N.

b) Cach 2: Ap dung dinh luat II Niu-ton dang tong quat: F.Af =Ap
+ Do bién thién dong luong: Ap =p- p, =mv- mv, =0-1000.10 =-10000(kg.m / s)

Ap _-10000
At

=-2000N.

+ Luc ham: F/ =

Vay: Luc him c¢6 d6 16n bang 2 000 N va nguoc hudng véi hudng chuyén dong cua xe.
1.5. Sung lién thanh dugc ti 1én vai va ban véi toe dd 600 vién dan trong mdi phat, mdi vién dan c6 khdi
lwong 20g va van tdc khi roi nong sung 1a 800 (m/s). Tinh lyc trung binh do stiing nén 1én vai ngudi ban.
Bai giai
Chon hé khao sat: Sting va dan, chon chiéu duong theo chiéu chuyén dong cua dan.
- Tong d6 bién thién dong luong ciia dan trong khoang thoi gian 1 phut
Ap =p- p, =600mv- 0 =600.0,02.800 =9600(kg.m/ s)

Ap 9600
- Luc trung binh do sung tac dung 1én dan: F =A—ZZ =W =160N

- Lyc trung binh do sung tac dung 1é€n vai nguoi: F =- F =- 160N
Vay: Luc trung binh do sung tac dung 1én vai ngudi c¢6 d6 16n bang 160N va c6 hudng nguge voi hudng
chuyén dong cua dan.
1.6. Mot ngudi ding trén thanh truot cia xe truot tuyét chuyén dong ngang, cir mdi 3s nguoi d6 lai day
xudng tuyét mot cai xung lugng (xung cta luc) 60 (kg.m/s). Biét khdi luvong nguoi va xe truot 1a m = 80 kg,
hé s6 ma sat nghi bang hé sé ma sat truot (bang hé sé ma sat nghi) « =0,01. Tim vén toc xe sau khi bat dau
chuyén dong 15s.

Bai giai

Chon h¢ khao sat: Xe va nguoi, chon chiéu duong theo chiéu chuyén dong cua xe va nguoi.



. Ap 60
- Luc phat dong trung binh do mat tuyét tac dung 1én xe va nguoi: F :A—IZ =3 =20N

- Lyc ma sat do mit tuyét tac dung 1én xe va nguoi: F,, =umg =0,01.80.10 =8N
F-F,_ _20-8

ms

=0,15(m/ s*)

- Gia toc trung binh cua xe la: a =
m

- Van tdc cta xe sau khi chuyén dong duoc 15s: v =at =0,15.15 =2,25(m / s).

Vay: Van tdc cua xe sau khi chuyén dong duoc 15s 1a 2,25 (m/s).

1.7. Mot dai bac c¢d c6 thé chuyén dong trén mit phang ngang. Mot vién dan dugc bin khoi sting; van toc cla
dan ngay khi roi sing c6 d 16n v, va hop mot goc @ véi phuong ngang. Tinh van tdc cta sung ngay sau khi
dan r0i sung. Biét khéi lwong cua sung 1a M, cta dan 1a m, hé s6 ma sat trugt (bang hé s nghi) giita sing va

mit dudng 1a 4 gia tbc ctia dan khi chuyén dong trong nong stng 16n hon gia toc roi tu do rat nhiéu.

Bai giai
Chon h¢ khao sat: Sting va dan. v
- Trudce khi ban, sing va dan tac dung 1én mat duong ap luc
LI]\J] theo phuong thang dung, 1am xuat hién phan luc ﬁ theo
o)

dinh luat III Niu-ton. Phan luc 22 va trong luc jD (cua ca
sting va dan) cin bang nhau.

- Khi ban, dan chuyén dong trong nong stng, ndi luc twong
tac gilra sung va dan tao thém ap luc N' theo phuong thang

ding vao mit dudng (ngoai ap lyc N ), 1am xuat hién thém

phan luc uQ' .

Hop cua phéan luc uQ va uQ' khong cén bang vai trong luc jD nén hé khong kin theo phuong thang dung.
Phan luc uQ' gy nén bién thién dong luong theo phuong thang dimg cho hé.

- Noi lyc twong tac gitra sung va dan ciing 1am xuat hién lyc ma sat do mat dudng tac dung 1én sing theo
phuong ngang nén hé khong kin theo phuong ngang. Luc ma sat giy nén bién thién dong luong theo phuong
ngang. Vi vy, khong thé ap dung duoc dinh luat bao toan dong luong theo phuong thiang dimg va theo
phuong ngang.

- Cac ngoai luc tac dung vao xe nhu hinh vé.

Goi v 1a van tdc ciia sung ngay sau khi dan roi sung. Do bién thién dong luong theo phuwong ngang:

Ap, =F. At (1)

Véi: Apy =(- Mv+mv, cosa)- 0 =- Mv+mvy, cosa (2)

F =u(N+N) =u[(M +m)g+N']

ms



- Vi gia tbc ctia dan khi chuyén dong trong nong sing 16n hon gia toc roi ty do rat nhiéu = ndi luc rat 16n so
v6i trong luc (ngoai luc) = Q'>Q =(M +m)g.

Suy ra: F,, =u.N' (3)

- B¢ bién thién dong lugng theo phuong thang dimg: Ap, =Q'.At

Voéi: Ap, =mv, sina- 0 =mv, sina

v, sine 20" A1 = @ =TSN "
At
- Thay (4) vao (3) taco: F,, = W “

mv (cosa - usina)
M

- Thay (2) va (5) vao (1) ta dugc: v =

mv (cosa - sin)
M

2. PINH LUAT BAO TOAN PONG LUQNG

Vay: Van toc cua sung ngay sau khi dan ro1 sting v =

1.8. Xéc dinh lyc tic dung cta sung trudng 1én vai nguoi ban, biét luc bin, vai ngudi ban giat [ui 2cm, con
vién dan bay ttrc thoi khoi nong stng véi van toe 500 (m/s). Khdi lugng sung 5kg, khéi lwong dan 20g.

Bai giai
Chon h¢ khao sat: Sting va dan.
- Qua trinh giat lii ctia sing gdm hai giai doan:
+ Giai doan 1: Pan dang chuyén dong trong nong sing.
+ Giai doan 2: Pan da ra khoi nong sung.
- Vi vién dan bay tirc thoi khoi nong sting nén bo qua giai doan 1 (rit ngan), ma chi xét giai doan 2, khi dan
da bay ra khoi nong stiing. Khi dan da ra khoi nong sung véi véan toc v, thi sting giat i voi van toc v tuan
theo dinh luat bao toan dong luong. Goi m, M lan luot 1a khoi lugng cta dan va sung. V& d6 16n ta co:

my, _0,02.500
M 5

y =

=2(m/s)

- Xét chuyén dong cua stiing sau khi dan d ra khoi nong. Coi rang sung chuyén dong cham dan déu véi van
tde dau 1a v, di duoc quang duong s = 2cm thi dung lai dudi tac dung cua luc can jl? (coi la luc ma sat) cua
vai nguoi.

- Theo dinh 1i dong nang, cong cua lyc can ;«“ c6 d6 16n bang d6 giam dong ning cua sung:

2 2
My 52" o7 p=A210 5oy
2 2 s 0,02

A=

Vay: Luc tac dung ?«“ 'cua sung 1én vai nguoi nguoc hudong nhung béng vé do 16n vai luc 717 : j’?' =F =500N



1.9. Hai qua bong khoi lugng m, =50g,m, =75g ép sat

vao nhau trén mit phang ngang. Khi budng tay, qua bong I

lan dugc 3,6m thi dung. Héi qua bong 11 1an dugc quang

duong bao nhiéu? Biét hé sé ma sat lan giita bong va mat
san la nhu nhau cho ca hai bong.

Bai giai
- Khi ép sat hai qua bong vao nhau thi hai qua bong bi bién dang lam xuat hién lyc dan hoi giira chung. Sau
khi budng tay thi hai qua bong twong tac v6i nhau boi lyc dan hdi. Sau thoi gian (rat ngan) tuong tac thi
chung rdi nhau va thu vén téc ban dau l1an luot 13 v, va v,
- Hai qua bong dit trén mit phang ngang nén trong luc ciia chiung va phan lyc ciia mit phang ngang can bang
nhau, hé hai qua bong 1a kin trong qua trinh tuong tac voi nhau.
- Theo dinh luat bao toan dong lugng ta c6: m,vi + m,v2 =0

\Z m
\ ’ /. ~ A 2A 17 2 71

Suy ra: y,va y, ngugc hudng véi nhau nén ve do 16n: o ¢y
1 2

- Sau khi budng tay, hai qua bong chuyén dong cham dan déu theo hai huéng nguoc nhau dudi tac dung cta
luc ma sat. Goi 4 1a hé sd ma sét lan gitra bong va mat san.
- Chon chiéu dwong riéng cho mdi qua bong 14 chiéu chuyén dong cua né. Gia téc cia mdi qua bong 1a:

F,

Ims —

- um F, - um,
/ lg — .ug; a2 —_2Ims —_ I x,g — .ug = al :a2 — ‘ug
m m, m,

Z

a, =

Goi i35, 1an luot 1a quing duong mdi qua bong di dugc sau khi budng tay. Ta co:

2 2 2

:l: v .5, :'Vz —_ V22 = S_Z:é (2)
2a, 2ug 2a, 2ug s v
2 2 2
S, m m 50
-T (1) va (2), tacod: = =—5= 5, =5, =—.3,6 =1,6m.
. m; 5 75

Vay: Sau khi budng tay qua bong II lan duoc quang duong 1,6m.
1.10. Xe cho cat khéi lugng m, =390kg chuyén dong theo

phuong ngang véi van toe v, =8(m/s). Hon da khéi luong

m, =10kg bay dén cam vao cat. Tim van toc cua xe sau khi

hon da roi vao cat trong hai truong hop:

a) Hon d4 bay ngang, nguoc chiéu xe voi van toc v, =12(m/s)
b) Hon d4 roi thang dtng.

Bai giai



a) Hon da bay ngang.

Chon hé khao sat: Xe + hon da, chon chiéu duong theo chiéu chuyén dong ban dau cua xe, tirc 13 theo chiéu
cua vy,

- Vi xe va hon d4 déu chuyén dong theo phuong ngang, cac ngoai luc can bang nén hé 1a kin.

- Ap dung dinh luat bao toan dong luong cho hé (theo phuong ngang):

my, +m,v, =(m, +m,)v

—_—
Ly Y, - R

my +m, X \
Vi v, =8(m/s); v, =-12(m/s)
. _390.8+10.(- 12) —7.5(m/s)

390+10

Vay: Van tdc cua xe sau khi hon d4 roi vao cat1a v =7,5(m/s).
b) Hon d4 roi thang dimg
Chon chiéu duong theo chiéu chuyén dong ban dau ciia xe. Ap Vi
dung dinh ludt bao toan dong lugng cho hé (theo phuong L

ngang): myv, =(m, +m,)v

my, _ 390.8
m; +m, 390+10

= V=

=7,8(m/s)

Vay: Van tdc ctia xe sau khi hon dé roi vao cat 1a v =7,8 (m/s).
1.11. Mot nguoi khdi lugng m, =50kg dang dimg trén mot chiée thuyén khéi lugng m, =200kg nam yén
trén mit nude yén lang. Sau do, ngudi dy di tir miii dén 14i thuyén véi van tbe v, =0,5(m/s) d6i véi thuyeén.
Biét thuyén dai 3m, bo qua luc can cua nudc.
a) Tinh van tdc ciia thuyén ddi véi dong nude.
b) Trong khi ngudi chuyén dong, thuyén di duoc mot quing dudng bao nhiéu?
¢) Khi nguoi dung lai, thuyén con chuyén dong khong?
Bai giai

Chon h¢ khao sat: thuyén + nguoi. Bo qua lyc can cua nudc nén ngoai luc can bfmg va hé khao sat 1a hé kin.
a) Van toc cua thuyén déi voi dong nude.
Goi: + v, 1a van tdc cua ngudi ddi voi thuyén.

+ y,1a véan toc cua thuyén ddi véi mat nuée.

+ v, 12 vén toc cua nguoi dbi véi mat nude.

- Theo cong thirc cdng van toc ta co: v; =v; +v;,



Chon chiéu duong theo chiéu chuyén dong cta nguoi: v, >0
- Ap dung dinh ludt bao toan dong lugng cho hé (xét trong h¢ quy chiéu gén voi1 mat nudce):
myvs +m,v, =0 < m (vi +v2)+m,vy =0

mv

= m (v, +v,)+my, =0= v, =- =-0,1m/s <0

m, + m,
Vay: Thuyén chuyén dong nguoc chi€u voi nguoi voi van toc ¢6 do 1on 1a 0,1 (m/s).

b) Quing dudng thuyén di duoc

R . A A — s - —
- Thoi gian chuyén dong ctia ngudi trén thuyén: —v—l =05 =6s.
1 )

- Quéang duong thuyén di duge: s, =v,t =0,1.6 =0,6m.
¢) Chuyén dong cuia thuyén khi nguoi ding lai

mv

Khi nguoi dung lai thi v, =0. Tir biéu thae v, =- suy ra v, =0, tirc 1a thuyén ciing ding lai.

m, +m2

1.12. M6t nguoi khéi luong m, =60kg dung trén mot xe goong khdi luong m, =240kg dang chuyén dong
trén dudng ray voi van toc 2(m/s). Tinh van tdc cua xe néu ngudi:
a) Nhay ra sau xe v6i van toc 4 (m/s) ddi voi xe.
b) Nhay ra phia trudc xe v6i van toc 4 m/s dbi véi xe.
¢) Nhay khoi xe voi van toc V‘l dbi voi xe, v; vuong goc voi thanh xe.
Bai giai

Chon hé khdo sat: xe + nguoi. Vi ngoai luc can bang nén hé khao sat 1a hé kin.
Goi: + v, 1a van toc clia nguoi d6i v6i xe sau khi nhay.

+ Vll 1a van toc ctia ngudi doi voi dat sau khi nhay.

+ y, 1 van tc ctia xe (va nguoi) d6i v6i dét trude khi nhay.

+ v; 1a van toc ctia xe d6i v6i dat sau khi nhay.
- Theo cong thirc cong van tdc ta co: V'l =y + v; 1)
- Theo dinh luat bao toan dong lwong (xét trong hé quy chiéu gin v6i mit dat):
(m, +m,)v, =m1v; +m2v; (2)

- Thay (1) vao (2), ta co: (m, +m,)v. =m (v +v;) +m2vlz

= (m, +m,)v2 =mvi +(m, +m,)v> 3)



- Chon truc Ox song song v&i duong ray, chiéu duong theo chiéu chuyén dong ban dau cua xe, tirc 1a theo
chiéu vy, .
- Phuong trinh hinh chiéu cta (3) trén truc Ox: (m, +m,)v,, =my,, +(m, +m,)v,,

- Vsz :(ml +m,)V, = MY,

4

m, +m,
Vé6i: m, =60kg;m, =240kg;v,, =2(m/s); gia tri dai s6 ctia v, phu thudc vao cic ciu a, b, c.

_(60+240).2- 60v,, _ 600- 60v,,
60 +240 300 (5)

= v, =2-0,2v,

= Voy

a) Nguoi nhdy ra sau xe voi van toc 4(m/s) d6i véi xe: v,y =-4(m/s)
= v, =2-0,2(-4) =2,8(m/s)>0
Vay: Sau khi nguoi nhay ra khoi xe thi tiép tuc chuyén dong theo hudng cii voi van tde co do 1on bang 2,8
(m/s).
b) Ngudi nhéy ra phia trudc xe v6i van toe 4 m/s dbi véi xe: v, =4(m/s)
= v,, =2- 0,24 =1L2(m/s) >0
Vay: Sau khi nguoi nhay ra khoi xe thi xe tiép tuc chuyén dong theo hudng cii v6i van toc c6 do 16n bang 1,2
(m/s).
¢) Nguoi nhay ra khoi xe véi van tdc v, dbi véi xe, theo hudng vudng goc véi thanh xe: v, =0
= v, =2-0,20=2(m/s) >0
Vay: Sau khi nguoi nhay ra khoi xe thi xe tiép tuc chuyén dong theo hudng cii v6i van tc c6 do 16n nhu
trude (bang 2m/s).
1.13. Khi cau khéi luong M ¢6 mot thang ddy mang mot ngudi ¢ khéi lwong m. Khi cau va ngudi dang
dung yén trén khong thi ngudi leo 18n thang v&i van téc v, d6i voi thang. Tinh van tdc ddi véi dat ciia nguoi
va khi cau. Bo qua stic can ciia khong khi.
Bai giai

Chon hé khao sat: Khi cau + nguoi.
- Trong lyc ctua hé can béng vo1i luc déy Ac-si-mét va bo qua lyc can cua khong khi nén ngoai lyc can béng,
hé khao sat 1a hé kin.
Goi: + v, 13 van tc cia ngudi ddi voi khi cau.

+ v, 12 van téc cua khi cau d6i voi dat.

+ v, 1a van toc cua nguoi doi véi dat.



- Theo cong thirc cong van tdc ta ¢o: va =v, +w 1))

- Ap dung dinh ludt bao toan dong lugng cho hé (xét trong h¢ quy chiéu gén vO1 mat dét):
mv, +Mvi =0= m(v, +vi)+ Mwv =0 (2)

Chon chiéu duong thang dtmg huéng 1én: v, >0.Tir (2) suy ra:

my
m(v, +v,)+Mv, =0= v, =- ;\1 <0
m+

my

o

m+M

Vay: Khi cau di xudng vdi van toc c6 do 16n bang v, =

Tir (1) vy =y, by o v, = 4 (- ey = M
-1lu Suy ra: Vv, o | H o mt M m+ M

My,
+M

Vay: Nguoi di 1én vai van tde ¢6 do 16n bang
1.14. Nguoi khéi lugng m, =50kg nhay tir bd 1én con thuyén khéi luong m, =200kg theo phuong vudng

gdc voi chuyén dong cia thuyén, van tde ciia nguoi 13 6 (m/s), cua thuyén 1a v, =1,5(m/s). Tinh d6 16n va

hudng van toc thuyén sau khi ngudi nhay 1én. Bo qua strc can cuia nudec.

Bai giai
Chon hé khao S?’lt: thuyén + nguoi. Bo qua luc can ctia nude nén B
ngoai lyc can bang va hé khao sat 1a h¢ kin.
- Theo dinh luat bao toan dong lugng: ;9 :up] + ;72 (jp],;;z lan luot
la dong lwong cua ngudi va thuyén ngay trude khi ngudi lén
thuyén; ;9 1a dong lwong ciia hé (nguoi + thuyén) ngay sau khi & %
P,

nguoi da 1én thuyén).

Ta co: p, =mv, =50.6 =300(kg.m/s); p, =m,v, =200.1,5 =300(kg.m / s)

- Vi ;71 va ;72 vuong goc voi nhau va p; =p, nén: p =p1\/§ =300\/§(kg.m/S) = o =45
- Van tdc y cua thuyén sau khi nguoi nhay 1én co:

p 30082
m +m, 50+200

+ Do 16n: v = 1,7(m/s)

+ Hudng: nghiéng goc 45° so voi huéng chuyén dong ban dau cia thuyén.



1.15. Vat khéi luong m, =5kg, truot khong ma sat theo mot mat
phing nghiéng, goc nghiéng a =60°, tir d6 cao 7 =1,8m roi vao
mot xe cat khéi luong m, =45kg dang dimg yén (hinh v&). Tim

van toc xe sau d6. B6 qua ma sat gitta xe va mat duong. Bict mat

cat rat gan chan mit phang nghiéng.

Bai giai
Chon hé khao sat: xe cat + vat. Bo qua ma sat gitra xe va
mit dudng nén ngoai luc theo phuong ngang can bing, suy
ra tong dong luong ciia hé theo phuong ngang duoc bao
toan.

- Van toc cua vat m; ngay trudc khi roi vao xe cat:

v, =y2gh =4/2.10.1,8 =6(m / 5)

(vi nghiéng goc o =60° so vé1 phuong ngang).

- Ap dung dinh luat bao toan dong luong (theo phuwong ngang).

my,cosa =(M +m)v= v =N CO8
m+M
1
o 30.—
v:5.6.cos60 _~ 2 =0.3(m /)
5+45 50

Vay: Van toc cua xe sau khi vat roi vao xe 1a v =0,3(m/s).
1.16. Thuyén dai / =4m, khéi luong M =160kg, dau trén mat nudc. Hai ngudi khéi lugng
m, =50kg,m, =40kg dung & hai dau thuyén. Hoi khi ho d6i chd cho nhau thi thuyén dich chuyén mot doan
bang bao nhiéu?

Bai giai
Chon h¢ khao sat: “Thuyén va hai nguoi”.
C6 nhiéu phuong an dé hai nguoi d6i chd cho nhau. Phuong an don gian nhat 13 hai nguoi chuyén dong déu
v6i ciing d6 16n van tdc so voi thuyén nhung theo hai huéng nguoc nhau. Hai ngudi khai hanh cung thoi
diém va dén hai dau thuyén cung luc, tirc 13 thoi gian chuyén dong bang nhau.
Goi v, 1a d6 16n van tdc cua mdi nguoi dbi voi thuyén; v 13 van tde cua thuyén (d6i v6i bd); v, va v, lan
luot 1a van tdc ca hai nguoi ddi véi bo.
Chon chiéu duong theo chiéu chuyén dong ctia ngudi thir nhat. Ta co: v, =v, +v; v, =-v, +.

B6 qua lyc can cua nudc, hé 1a kin theo phuong ngang.



- Ap dung dinh luat bao toan dong lugng (Theo phuong ngang) ta dugc: m,v, +m,v, + My =0.

o m(v, +v)+m,(-v, +v)+Mv =0
(m - my)v, _ (50-40)y  -v

o

m +m,+M 50+40+160 25

=>vy=

Nhu vy, thuyén chuyén dong nguoc chiéu duong, tic 1a nguoc chiéu chuyén dong ctia ngudi thir nhét, vé do
4 4 v()
lon ta co: v =—=% )
25

Goi t 1a khoang thoi gian chuyén dong ctia mdi nguoi; s 1a quang dudng thuyén da di duogc; ta co:

=t=1o, 20 2)
v v, S
Tir (1) va (2) s=L =% 0 16m
- Tu a(2), ra: § =— =— =0,
vatah sy 25 25

Vay: Thuyén dich chuyén nguoc chiéu chuyén dong ctia ngudi thir nhat mot doan 0,16m.
* Chii y: C6 thé gidi bai todn nay bang phicong phdp toa dg khoi tam nhie sau (hinh vé):
Gia st thuyén dich chuyén sang phai mgt doan s. Chon truc toa o Ox nhu hinh V¢, géc toa do O tai vi tri ban

dau ctia ngudi thir nhét (m,) .

A J

- Vi tri khéi tAm ctia hé hai ngudi va thuyén trudce khi hai nguoi ddi chd cho nhau
_mx, +myx, +Mx,, 0+40.4+160.2
m, +m, + M 50+40+160

X,

=1,92(m) (3)

G

- Vi tri khoi tam ciia hé hai ngudi va thuyén sau khi hai nguoi d6i chd cho nhau:

: , om(s+O)+ms+M S+f
o mx; +myx, +Mx,, 2
¢ m, +m, + M m, +m, +M
- % 250(s+4)+40s+160(s+2) —5- 2.8 )

250



-Tu(l)va(2)suyra: s- L8=1,92= s =-0,16m<0
Vay: Thuyén dich chuyén sang trai, tirc 1a nguoc chiéu chuyén dong cua ngudi thir nhat mot doan bang
0,16m.
1.17. Hai thuyén, mdi thuyén khéi luong M chira mot kién hang khdi luong m, chuyén dong song song
ngugc chiéu voi cing van tde v. Khi hai thuyén ngang nhau, ngudi ta d6i hai kién hang cho nhau theo mot
trong hai cach:
a) Hai kién hang duoc chuyén theo thir ty trude sau.
b) Hai kién hang dugc chuyén dong thoi.
Hoi véi cach ndo thi van tdc cudi cia hai thuyén 16n hon?
Bai giai
a) Trudng hop hai kién hang duoc chuyén theo tht ty trude sau
- Sau khi nhan hang tir thuyén 1, van tdc ctia thuyén 2 1a v,, van tdc cta thuyén 1 van nhu cii (v).
+ Theo dinh luat bao toan dong luvong (theo phuong ngang):
(M +v)v+mv =(M +2m)v2 (1)

+ Chiéu (1) 1én phuong ngang ta dugc:

(M +M)v- myv =(M +2m)v, (1"
M
= v, = v
M +2m

- Sau khi thuyén 1 nhan hang tir thuyén 2, thuyén 1 ¢6 van toc v;.
+ Theo dinh luat bao toan dong luong (theo phuong ngang):
Mv+mv, =(M +m)w (2)

+ Chiéu (3) 1én phuong ngang ta dugc:

- My +mv, =(M +m)v, (29

My
M +2m

- Tir (1) va (2°) ta duge: v, =-v, = |v| =, | = 3)
b) Trudng hop hai kién hang duoc chuyén dong thoi

- Sau khi nhan hang ddng thoi, van tdc cua thuyén 114 v, , thuyén 2 1a v,

- Tuong tu: Mv+myv =(M +m)v', 4)
= Mv- mv =(M +m)v, (4"
. M-m
>y, = v
M +m

Va: Mv+mv =(M + m)v; (5)



= - Mv+mv =(M +m)y, (5"
-Tu (4’) va(5’) suy ra: vi =- v'2 = “ﬁ‘ :‘V'z‘ == 7, (6)

- Tu (3) va (6) suy ra: ‘Vl| > M
Vay: Theo cach 1, van tdc cudi cia hai thuyén 16n hon.
1.18. Thuyén chiéu dai 7, khdi lugng m, , dimg yén trén mat nude. Ngudi khdi luong m, dimg & dau thuyén
nhay 1én v6i van te v, xién goc @ ddi véi mat nude va roi vao giira thuyén. Tinh v,
Bai giai
Chon hé khao sat: “Thuyén va ngudi”.
Goi u 1a d6 16n van toc ctia thuyén d6i véi mat nude va t 1 thoi gian chuyén dong (bay) clia nguoi trong
khong khi. Theo bai todn ném xién ta c6:
[ = 2v, sina

g

Y
Bé qua lyc can cia nudc thi hé 1a kin theo phuong ngang nén dong luong theo phuong ngang duoc bdo toan:

m
2

m,v, cosa- mu =0= u =—=v cosa (2)
‘”1

- Trong khoang thoi gian t néi trén, thuyén va nguoi di dich chuyén nguoc chiéu nhau, va di duoc doan
duong tuong g theo phuong ngang 1a s, va s, :

s, =ut  (3); s, =(v, cosa)t (4)
- Thay (1) va (2) vao (3) ta duoc:

2v,sine _m, v,sin2a

m
s, =—=(v, cosa).
n, g m g

©)

2v sina v’ sin2a

- Thay (1) vao (4) ta dugc: s, =v, cosa. (6)
g 4
R e . , S c~ A N o 1 ﬁ
- Bé ngudi roi dung vao gitra thuyen thi phai co: s, +5, 25 (7)
Thay (5) vi (6) vio (7) ta d m, v:sin2a +vj sin2a _t
- Thay (5) va (6) vao a dugc: —. =—
m, g g 2
v:sin2a | m, ] ¢ Visin2a|m+m,| €
A ietnbadl e T LN _t
g m, g ny 2

m,gt
=> vy =
* N 2(m, +m,)sin2a



m,gt

Vay: Van tdc nhay cta ngudi 1a v, = ;
v Y g 2(m, +m,)sin2a

1.19. T mot Xuéng nho khdi luong m, chuyén dong véi van tbc v,, nguoi ta ném mot vat khéi luong m, téi
phia trudce voi van toe v, , nghiéng goc @ ddi v6i xudng. Tinh van tdc xudng sau khi ném va khoang cach tir
xudng dén chd vat roi. Bo qua sirc can ctia nudc va coi nude 1a dung yén.

Bai giai
Chon hé khao sat: “xudng + ngudi”. Bo qua lyc can ctiia nude nén ngoai lyc can bang theo phwong ngang va
hé khao sat 1a h¢ kin theo phuong ngang.
Goi v va y, 1an luot 1 van tde ciia xudng va van te cua vat 7, dbi véi bo sau khi ném. Ta co: v, =y, +v
Chon chiéu duong 1a chiéu chuyén dong cua xudng trude khi ném:
* Van toc cuia xudng sau khi ném:

+ Téng dong lugng cua h¢ trude khi ném: p, =(m, + m,)v,

'

9 (1
+ Tong dong lugng cua hé sau khi ném: p =mv+m,vi =mv+m,(v2 +v)
+ Ap dung dinh luét bao toan dong luong (theo phuong ngang):
(m, +m,)v, =my+m,(v,cosa +v)

. _(m +my)v, - myv, cosax

ml + mZ
* Khoang cach tir xuéng dén chd vat roi.
Xét trong hé quy chiéu gin v6i xudng thi chuyén dong ciia vat nhu mét vat bi ném xién véi van toc v, theo
huéng nghiéng goc @ dbi voi xudng. Suy ra khoang cach tir xudng dén chd roi bang tim xa ctia vat trén mat
V3 sin2a

g

nuodc va bang: s =

1.20. M4t qua lyu dan bay theo quy dao parabol, tai diém cao nhat A =5m, dan n6 lam hai manh khoi luong
bang nhau. Mot gidy sau khi nd, mot manh roi xudng dat & ngay phia dudi vi tri nd, cach chd ném
s, =17,3m. Héi manh tht hai roi dén dét cach chd ném khoang s, 1a bao nhiéu? Bo qua stc can ctia khong
khi.

Bai giai



L J

Chon hé khao sat: “Qua lyu dan”. Trong qué trinh nd, ndi luc 16n hon rat nhiéu so véi ngoai luc nén hé khao
sat 1a hé kin.
Goiv, 1a d6 16n van tdc ban dau cua lyu dan; @ 1a goc ném lyu dan so voi phuong ngang.
2 2.2
Vo sin® o

= v sina =/2gh Q)
2g

- P9 cao cuc dai trude khind: #=0'4 =

2 . 2
A . X R 2 vosin2a _2v,sinacosa
- Tam xa cuc dai néu dan khong n6: L =2s, = = )

g g
= v sina = gL __ & (2)
2v,cosa v, cosa
8 _ —_85
- Tt ) 5: =\2gh = v cosa =————
T (1) va (2) ta co: v, cosa g 0 @
= v cosa :M =17,32

N2.10.5
Voi v 1a van tdc cta vién dan tai dinh parabol, v c6 phuong nam ngang va c6 do 1on la:

v=v_=v cosa =17,32

Goi m 1a khoi luong cua dan trude khi nd; v, va v, 1 van toc cta 2 manh sau khi nd; t 1a thoi gian
chuyén dong ctia méanh 1. Ta c6:

2
h:vlﬂ%:’v _h_gt_ 5 100,236

Y420 0,236 2

=20(m/s)

- Pong lugng cua dan trude khi nd: p =mv =17,32m.

- Pong lugng ctia manh 1 sau khi nd: p, =my, Z%mvl =10m.
- Theo dinh luat bao toan dong lugng: ;7 =;9, + ;92

(;9 niam ngang, ;9, thang dtimg hudng xubng).

- Vi p, vuong gbc voi p nén: p, =\/p2 +p? =m\/17,322 1107 =20m



A : : P, _2p
- Van toc manh 2 ngay sau khi lyu dan no: . :m—z = mz =40(m/ s)
2

\ _pl — 10 —_ 1 — o
tanp=L=—"_=" = =30

Nhu vy, sau khi lru dan nd, manh 2 ¢ van toc ban dau v, =40(m/s) va v, hop v6i phuong ngang
goc B =30°

- Sau khi dan n6, manh 1 roi thing dimg véi van toc dau v, =20(m/s) va cham dét tai O’ cach diém
ném O mot khoang s, =00' =17,3m Manh 2 chuyén dong nhu vat bj ném xién goc  =30° so voi
phuong ngang tir A, voi van toc dau v, =40(m/ s).

- Khéo sat chuyén dong ctia manh 2 trong hé truc toa do xOy (hinh v&) ta ¢ cac phuong trinh
chuyén dong cia manh 2 nhu sau:

x=v,cos =203t  (3)

2

v =y, +v,sin fus- gzt =54+200- 52 (4)

- Khi manh 2 cham dat tai B thi y, =0 < 5+20¢- 5t =0= ¢ =4,24s. Thay ¢ =4,24s vao (3) ta dugc:
X, =20~/3.4,24 =146,88m.
Vay: Manh 2 cham d4t tai B cach chd ném O 1a:
s =s, +x, =17,32+146,88 =164,2m.

3. CHUYEN PONG CUA TEN LUA
1.21. Mot tén ltra khoi lugng vo 200g, khdi luong nhién liéu 100g, bay thang dting 1én nhd nhién liéu chay
phut toan bo tirc thoi ra sau véoi van tdc 400 (m/s). Tim do cao ma tén Iura dat to1, biét strc can cua khong khi
lam giam d6 cao cia tén Itra 5 1an.

Bai giai

Chon hé khao sat: “Tén ltra (V6 + nhién liéu)”. Trong qua trinh phut khi chay thi ndi luc 16n hon rat nhiéu so
vo1 ngoai lyc nén hé khao sat 1a h¢ kin trong subt thoi gian phut khi.
Goi m, va m, lan luot 1a khdi lvong cta v tén lira va nhién liéu; v, va v, 1an luot 13 do 16n van téc cia vo
va nhién liéu ngay sau khi phut khi chay.
- Ap dung dinh ludt bao toan dong lugng cho hé (theo phuong thfmg ding), ta co:
mvi +my,v2 =0= my, - m,v, =0

= 12 :&V2 :%400 :200(171/5)
m,



- B9 cao cuc dai tén lura dat dugc néu bo qua luc can ctua khong khi:

v 2007

=L =2000m
2g  2.10

- B9 cao cuc dai tén lua dat dugc do co luc can cua khong khi:

p =2 22990 _ g0,
5 5

Vay: Do cao cuc dai tén Itra dat dugc khi ¢6 luc can cua khong khi 1a #' =400m.
1.22. Tén lira khdi luong tong cong 100 tin dang bay véi van tée 200 (m/s) thi phut tirc thoi ra 20 tan khi voi
van téc 500 (m/s) dbi voi tén lira. Tinh van tdc tén lira sau khi phut khi, néu khi duoc phut ra:
a) Phia sau tén ltra.
b) Phia trudc tén lura.
Bo qua luc hap dan cua Trai Dat va lyc can cia khong khi.

Bai giai
Chon hé khao sat: “Tén ltra (V6 + nhién liéu)”. B6 qua luc hap dan cua Trai Dat va luc can ctia khong khi
nén hé 1a kin trong sudt thoi gian phut khi.
Goi M la khéi luong té)ng cong cua tén lra; m la khdi lugng cua khi phut; v, 1a van tdc cua khi d6i véi Trai
Pat; v, 1a van tc cua khi dbi voi tén lira; v 13 van tdc cta tén lira trude khi phut khi; v, 13 van tdc cua tén lira
sau khi phut khi.
Vi cac van tbe 1a cing phuong nén ta co: v, =v, +v,
- Ap dung dinh luat bao toan dong lugng cho hé: Mv =mvi +(M - m)v,

My -
= Mv =mv, +(M - m)v, =m(v, - v, ) +(M - m)v, = v, :%

Chon chiéu duong theo chiéu chuyén dong ciia tén Itra trudce khi phut khi thi v =200(m/s) >0
a) Phut khi ra phia sau: Khi d6 v, =-500(m/s):

, _100.200- 20(- 500)

=300(m/
| 100 (m/s)

* Nhan xét: v, >0 va v, >v nén sau khi phut khi, tén ltra van bay vé phia trudc nhung véi van tdc 16n hon,
tirc 1a tang toc.
b) Phut khi ra phia trugc: Khi d6 v, =500(m /s):

100200~ 20.500
R 100

=100(m/s)

*Nhan xét: v, >0 va v; <v nén sau khi phut khi, tén Itra van bay vé phia trudc nhung véi van toc nho hon,

tte 1a giam toc (hdm).



1.23. Mot tén ltira khoi lugng m =500kg dang chuyén dong v6i van tée 200 (m/s) thi tach lam hai phan.
Phén bj thao roi khéi luong 200kg sau d6 chuyén dong ra phia sau véi van téc 100 (m/s) so v6i phan con lai.
Tim vén tbc mdi phan.

Bai giai
Chon h¢ khao sat: “Tén Itra”. Trong qua trinh tén lra tdch thanh 2 phﬁn thi ndi lyc rat 16n so véi trong luc
nén hé 1a kin theo phuong ngang.
Goi m 1a khéi luong tong cong cia tén lira; m, 13 khéi lwong ctia phan tach ra; v, 1a van tdc ciia phan tach ra
ddi voi Trai Dat; v, 1a van toc cua phﬁn tach ra d6i vai phﬁn con lai; v 1a van tdc cua tén lua tudce khi tach; v,
1a vén toc cua phﬁn con lai sau khi tach.
Vi cac van te 1a cung phuong nén ta co: v, =v, +v, 1)
- Theo dinh luét bao toan dongluong, ta co: mv =myv, +(m- m)v,

mv=- mv,
= mv=m(v, +v,)+(m- m)v, = v, =—L=

(2)

m
Chon chiéu duong theo chiéu chuyén dong cuia tén Itra trudc khi tach thi:
v =200(m/s);v, =-100(m/s)

500.200- 200(- 100
-Tu (2) suyra: v, = =00 ( ) =240(m/s)

- Tt (1) suy ra: v, == 100 +240 =140(m/ s)

* Nhan xét:

+Vi v, >0 va v, <v nén sau khi tach, phan tach ra van bay vé phia truéc nhung véi van téc nho hon.

+Vi v, >0 va v, >v nén sau khi tich, phan con lai van bay vé phia trudc nhung véi van toc 16n hon, tic 1a

dugc tang tdc.

1.24. Tén ltra dugc phong 18n thing ding tir mat dat. Van tdc khi phut ra d6i véi tén lira 1a 1000 (m/s). Tai

thoi diém phong, tén ltra c6 khdi lwong M = 6 tan. Tim khéi lugng khi phut ra trong 1s dé:

a) Tén lira di 1én rat cham.

b) Tén lira di 1én nhanh dan voi gia toc a = 2g.

Cho gia tbc trong truong g =10(m/s*). Bo qua luc can ctia khong khi, c6 ké dén tac dung cia trong luc.
Bai giai

Goi Am 1a khbi lugng khi phut ra trong khoang thoi gian A¢ (Af rat nho), y 1a van toc cua khi phut ddi véi

tén lua.

- D0 bién thién dong luwgng cuia khi phut ra trong khoang thoi gian At : Ap =Am.u



u

i A ,
- Lyc do tén lra tac dung 1én khi phut ra: F :AA_p :AA—m.u =m,u VO m, ZA—Y: 1a khoi Iwgng khi phut ra
t t

trong mot gidy.
- Luc do khi phut ra tac dung lén tén Itra: Fa =-F =-m_u
Ngoai lyc tic dung 1én tén lra 1 trong luc P =mg va luc day ;«“d (bo qua lyc can cua khong khi).

Goi m 1a khéi lugng cta tén lira tai thoi diém phong (phut khi). Theo dinh luat II Niu-ton, ta co:

ma :mug +Fa =ma Zm(ug- m,u ) F,
R . +)
Chon chiéu duong thang diing hudng lén, ta dugc: T "
m(a +
ma =m(- g)- m,(-u)= m, =g m
u
_mg _6.10°.10 u

a) Tén ltra di 1én rat cham (a = 0): m, =60(kg / 5)

10°

=]

b) Tén lira di 1én nhanh dan déu véi gia toc c¢6 d6 16n bang

2g(a =2g =20(m/s%)):

m(a+g) 6.10°.(20+10)
m = = 3

o

=180(kg / s)
u 1

Vay: Khéi luong khi phut ra trong 1s dé tén lira di 1én rat cham 13 60 (kg/s); dé tén lira di 1én nhanh dan déu
v6i gia toc a = 2g 1a 180 (kg/s).



