2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 1.
PONG LUQNG. BAO TOAN PONG LUQNG
1. Mot khoi gs hinh hop chit nhat dugc ném tir mat san nam ngang v4i van tde v, hop géc @ so vdi san. Biét
rang trong qua trinh chuyén dong bé mat 16n cta khéi gd ludn song song véi san va khi cham san khoi gb
khong nay 1én. Hé s6 ma sat truot giita khdi gd va san 1a # . Xac dinh goc @ dé khéi gb ding lai cach diém
ném xa nhat. B qua strc can cua khong khi.
Bai giai
Vi chuyén dong cua khéi gd giéng nhu chuyén dong cua vat ném xién nén:
2v,sina
g

- Thoi gian chuyén dong cua khéi gb: ¢ =

2 .
2v, sina cosa

g

- Tam nén xa cua khoi go: s, =v,cosa.t =

- Ngay trudc khi cham san khdi gd c¢6 van téc v, hop voi phuong ngang goc @ va ngay sau khi cham san,
khéi gd c¢6 van téc v hudng theo phuong ngang.

- Vi thoi gian va cham gitra khoi go va san 1a rat nho nén ta co:

i i F At =Ap, -F At =mv- my,cosa M
FAt =AAp A .
F,At =Ap, OAt =mvy,sina (2)
A 5 A (1) \ hr , F — Q d -u —w
- Lap ty s6 2) vachuy r,, =u, ta duge: - Vo sin e

= v =y (cosa- usina) (véi v>0)
- Khoi go trugt trén san quang duong S, vdi gia toc 4 =~ 48 va ta co:

-y v (cosa- usina)
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- Khoi go dung lai cach diém ném mot doan: s =s, +s5,.
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- Theo bt dang thirc Bunhiacopski, ta co:
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Dau “=" xay ra khi: =" otma=u=>s<—(U+u)
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- Bi¢n luan:
+Pé v>0thi cosa- usina>0= u<cota va:
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+Néu u# =cota thi s, =s,,... =— khi a =45°.
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2. Mot vién dan dang bay thing dung 1én cao véi van tdc
250(m/s) thi nd thanh hai manh c6 khdi lwong bang nhau.
Tim hudng va d6 16n ciia manh tht nhat biét manh thtr hai
bay v6i van tbc 500(m/s) theo phuong léch goc 60° véi
phuong thang dimg, hudng:

a) Lén phia trén

b) Xubng phia dudi mat dat

Bai giai

Chon h¢ khao sat: Vién dan. Vi trong qué trinh no, ndi lyc 16n hon rat nhi€u so vdi ngoai luc nén hé khao sat

la hé kin trong sudt thoi gian xdy ra su no.

‘. . en . N \ . .ozt
Goi khoi lugng ca vién dan 1a 2m, dong luong cia dan trude khi né: p =2mv.

(Hudng: dudi 1én; d6 1on: p =2mv =2m.250 =500m (kg.m/s).

a) Manh th hai bay theo phuong léch goc 60° so v6i phuong thang

dang, hudng 1én:

, u i
- Pong lugng ciia manh thir hai sau khi n6: p, =mv,

(Huéng: Nam nghiéng hudng 1én 60° so v6i phuong thang ding, do

16n p, =mv, =500m (kg.m/s)).

- Theo dinh luat bao toan dong luong: p =p, + p,

- Vi p=p, va gobc a =60° nén tam gidc tao béi p, va p, 1a tam

giac déu. Do do, dong lugng p, ciia manh thir nhét co:
+ Hudng: Nghiéng goc B =60° so véi phuong thang ding.

+ Do 16n: p, =p =500m (kg.m/s).



- Vén tc ciia manh tha nhit v, co:
+ Hudng: Nghiéng goc B =60° so v6i phuong thing dung (theo huéng p,).

500
+Po16n: v, =2 =22 =500 (/).
m m

Viy: Manh thtr nhat bay 1én theo huéng nghiéng goc 60° so véi phuong thang dung, voi van tde bang
500(m/s).

b) Manh thi hai bay theo phuong 1éch goc 60° so v6i phuong thang dung, huéng xudng

- Pong luong cia manh thi hai sau khi né: ;)2 Zm;Jz .

(Hudng: Nam nghiéng hudng xudng, nghiéng 60° so v&i phuong thang dimg, do 16n p, =mv, =500m
(kg.m/s)).

- Theo dinh ludt bdo toan dong luong: p =p, + p,

u u
- Vi p =p, nén tam giac tao béi p va p, la tam giac can:

a _60° o
b=y =5 T =30 Pa
- bong luong ;), ctia manh thir nhat sau khi n co:
+ Hudng: Nghiéng goc B =30° so véi phuong thang ding, hudng 1én.
+D0o 16n: p? =p> + p’ - 2p,p, c0s120° =3.(500m )

= p, =500m~3 (kg.m/s)

- Van toc v, cia manh thu nhét co: al \
+ Huéng: Nghiéng goc £ =30° so voi phuong thiang dimg, huéng lén

(theo huéng p,).

+ Do lon: v, =21 =500+/3 =866 (m/s)

_500m+3
m m
Viy: Manh thtr nhit bay 1én theo huéng nghiéng goc 30° so véi phuong thang dung, voi van tde bang
866(m/s).

3. Mot Iyu dan duoc ném tir mit dat v6i van téc v, =20 (m/s) theo phuong léch v6i phuong ngang goc
a =30°. Lén t6i diém cao nhat n6 nd thanh hai manh bang nhau. Manh I roi thang dung voi véan téc dau
v, =20 (m/s).

a) Tim hudng va do lon van tdc manh IL.

b) Manh II 1én t&i do cao cuc dai cach mit dit bao nhiéu ?



Bai giai
Chon hé khao sat: Vién dan. Trong qua trinh nd thi ndi luc 16n hon rat nhiéu so v6i ngoai lyc nén hé khao sat
13 hé kin trong sudt thoi gian xay ra nd. Suy ra dong luong bao toan trong khoang thdi gian no.
a) Hudng va do 16n van tdc ciia manh II ngay sau khi dan n6
Chon h¢ truc toa do xOy nhu hinh vé€. Tai diém cao nhit A (dinh parabol) thi van tbe v ¢o phuong nam
ngang va c¢6 do lon la:
v =V, =V,cosa =20.§ =10/3 (m/s)
-Vitri Acoédocaola: h, =AH =y, Z% =5m.

- Xét lyu dan nd tai A. Goi m la khoi lugng cia mdi manh.
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- Theo dinh luat bao toan dong luong, ta co: ;7 =p,+p,

Vi ;7 nam ngang, ;91 thang ding hudng xudng va co do 16n la:

p =2mvy =20x/§m;p1 =mv, =20m

_Vi p, vubng goc véi p nén tir hinh vé ta cé: p2 =p> + p> =4.(20m)’

= p, =40m
- Van tdc manh II ngay sau khi Iyu dan no: v, =2 =4 (m/s) (v, cung hudng vdi p, ).
m

. _pn_ 1 P
- T hinh vé taco: tan f =—=—== B =30,
p 3

Vay: Sau khi lyu dan nd, manh II bay theo phuong v, hop v6i phuong ngang goc S =30", hudng 1én va co
d6 16n van toc v, =40 (m/s).

b) Bd cao cuc dai cua manh II so véi mat dat



- Sau khi dan nd, manh II chuyén dong nhu vat bi ném xién goc S =30" so v6i phuong ngang tir A, v6i van
toc dau v, =40 (m/s).

- Khao sat chuyén dong cua manh II trong hé truc toa do X, 4y, (hinh v&) thi dd cao cuc dai ciia nd so vai A

la:
1 2
40%{}
2 -2
h, =BK =y, =2 Szm b 5 2] —oom
g .10

Do cao cuc dai ciia manh II so véi dat 1a: & =h, +h, =5+20 =25m.
4. M6t hat nhan phong xa ban dau dimg yén phén rd thanh ba hat: electron, notrind va hat nhan con. Pong
lugng cua electron 1a 9.10°* (kg.m/s), dong luong cuia notrind vudng goc vai dong lugng cua electron va co
do 16m 12.10°* (kg.m/s). Tim huéng va do 1én dong lugng cia hat nhan con.

Bai giai
Chon h¢ khao sat: Hat nhan phong xa. Trong qua trinh nd thi ndi lyc 16n hon rét nhiéu so véi ngoai luc nén
hé khao sat 1a h¢ kin trong sudt thoi gian xay ra nd.

- Ap dung dinh luat bao toan dong lugng, ta co:

pe+pn+pnh :O

u u
- Vi p, vudng gbc véi p, néntacod: p, = p’ +p.

= p. =\/(9.10'23)2+(12.10'23)2 =15.10"% (kg.m/s)

-23
p, 12107 4 .

q tana = ==
ve p. 9107 3

p il

S =180° - 53° =127° .
Vay: Vecto dong luong ctia hat nhan con nam trong mit phing chtra vecto dong lugng cua electron va cua

notrind, ¢6 hudng tao goc 127° véi vecto dong luong cua electron va co d6 1on bang 15.10°% (kg.m/s).

5. Hai lang try dong chat A, B ¢6 khdi lugng ,, , . nhu hinh v& B6 qua TN .
1 2 - :

ma sat, do dai day cac thiét dién cua lang tru 1a a va b. Khi B trugt tir dinh
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Chon hé khao sat: “Hai lang try”. Bo qua ma sat nén ngoai luc cin bang theo phuong ngang va hé khao sat 1a
hé kin theo phuong ngang. Goi v, va v, 1an lugt 1a do 16n vén toc cua hai lang try A va B.

- Theo phuong ngang, dong lugng dugc bao toan nén:
m : b i
myv, =m,v, hay — =— :
1" 2V2 y v, 1 ]

v
Goi s,, S, lan luot 1a quing duong hai lang tru d3 di duoc theo

! 1‘;|
ms: \
phuong ngang; Af la thoi gian di chuyén dong cua hai lang try, ta co: _

N N ) e,
s =V . — &1 N E
1 1 > D2 2 5 )
ST (1) va (2), ta c6: - == 5, =L 5
’ . 52 ml 2 mz 1

Mat khac: s, +s, =a- b @

Thay (3) vio (@), ta duge: 5 +2s, =a- b= 5, =242

’ ’ . m, ] 1 m, +m,

A . <\ A . - . _mz(a— b)

Vay: Khi B truot tir dinh dén chan lang tru A thi A doi chd mot khoang la & == ——.
1 2

6. Mot tén ltra chtra m,; =15 tan nhién liéu va c6 khdi lugng tong cong 1a M = 21 tAn. Tc do tiéu thu nhién

liéu cua tén ltra 1a m = 190(kg/s) va khi d6t phut ra voi te do u = 2800(m/s). Cho biét tén lira phong 18n theo

phuong thang ding. Hay tinh:

a) Luc day tén lira.

b) Hop luc tac dung 1én tén lira vao luc bat dau phong, lic sip can nhién lidu va luc da hét nhién licu.

¢) Téc d6 cuia tén lira vao luc toan bo nhién liéu da can hét. Bo qua sirc can cua khong khi, 1dy g = 9,8(m/s?).
Bai giai

a) Luc day tén lira

Ta co: F, =mu =190.2800 =5,32.10° N.

Vay: Lyc déy tén la la F, =5,32.10°N.

b) Hop luc tac dung Ién tén lura

Taco: F, =F,- Mg.

- Luc bat dau phong (c6 luc day, khéi lugng tong cong M = 21 tin):

F, =5,32.10- 0,21.10%.9,8 =3,26.10° N.

- Liic sdp can nhién liéu (con luc day, hét nhién liéu):

F, =5,32.10° - (0,21.10° - 0,15.10°).9,8. =4,73.10° N.



- Luc d3 hét nhién liéu (khong con luc ddy, hét nhién liu):

F,, =-mg =-(0,21.10’ - 0,15.10).9,8. =5,88.10° N.

Vay: Hop luc tic dung 1én tén lira trong ba truong hop 1an luot 1a 3,26.10°N ; 4,73.10°N ; 5,88.10° N .
¢) Téc d6 ctia tén lira vao luc toan bo nhién liéu da can hét

M 15000 L ox 2
Taco: v =- gt +uln—L;r =" =227 =795 . Thoi gian dé dét hét nhién liéu,

M m 190

= 1 =-9,8.79 +2800.In 21000
6000

=2,73.10° (m/s) = 2,73(km/s).

Vay: Tbc d6 cua tén lira vao lac toan bd nhién lidu da can hét 1a v = 2,73(km/s).



