A.CO HOC .
Chuwong 1: PONG HOC CHAT PIEM
1-1. Phuong trinh chuyén dong ctia mot chat diém trong hé truc toa do Dé céc:

x = a,cos(wt+ @,) (1)
y = acos(ot + ¢,) (2)
Xac dinh dang quy dao cia chat diém trong céc trudng hop sau:
a) O, - ¢, = 2km, k 1a mot s6 nguyén;
b) ¢ - 9, = 2k + D

T
C) @ -9, =2k + 1)5;
d) @, - ¢, co6 gia tri bat ki.

Bai giai:

Luu y rang, dé biét dugc dang quy dao chuyén dong ctia mot chét diém nao d6 ta
phai di tim phuong trinh quy dao clia n6 — tic 1a phuong trinh biéu dién m6i quan hé gitta
cac toa do cta vat, trong do6 ta da khir mat bién thoi gian. Do d6, trong bai tap nay ta c6
thé 1am nhu sau.

a) Thay @, = @, + 2k vao (1) ta c6:

X = a,;cos(mt + @,) = a,cos(mt + @, + 2km) = a,cos(wt + P,),

y = a,cos(mt + @,)

T dé: > = hay y=22x

a,  a, 1

Vi-I<cos(wt+ @;)< I nén-a, <x<a

Vay chit diém trong phan a) nay chuyén dong trén mot doan thang biéu dién boi:
a ..

y=—2X vOi -a,<x<a
a’l

b) Lam tuong tu nhu trong phan a):

X = a,cos(t + @,) = a,cos(t + @, + 2kn+7) = -a,cos(mt + @,)

Tir d6 riit ra: chit diém chuyén dong trén mot doan thang biéu dién bi:

a L.
y=—2=Xx  Vv6i -a,<x<a
a
1

c) Thay @, = @, + (2k + 1)% ta d& dang rit ra biéu thic:

2 2
. -
a,  a,

Phuong trinh nay biéu dién mot dudng élip vuong, cé céc truc 16n va truc nhd nam
trén cac truc toa do.

d) Phai khtt t trong hé phuong trinh (1) va (2). Muon thé khai trién cdc ham s6 cosin
trong (1) va (2):

X : :
— =COS @I.COS @, —sin @x.sin @, 3)
a,

Y- cos ax.cos @, —sinax.sin@, (4)

a,

Nhan (3) v6i cos@®, va (4) véi - cos@, roi cong vé vai ve:
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X . .

—CosQ, — Y cos @, =sinak.sin( @, — @, ) (5)

a, a,

Lai nhan (3) vdi sin@, va (4) véi - sin@, roi cong vé véi vé:

= sin 0, ~ Y sin @, =cosaxsin(@,—¢,) (6)

a, a,

Binh phuong (5) va (6) roi cong vé véi vé:

x? > 2x .

_+y_2_ ycos(¢2—¢1):sm2(¢)2—¢l) (7

a-12 4, a,a,

Phuong trinh (7) biéu dién mot dudng élip.

Nhdn xét: Cé thé thu duoc cdc két ludn ciia phdn a), b), ¢) bdng cdch thay @;- @,
bang cdc gid tri tuong ting da cho vao (7).

1-2. Mot 6 t6 chay tur tinh A dén tinh B v6i van téc v, = 40km/gio r6i lai chay tur tinh
B trd vé tinh A véi van toc v, = 30km/gio.
Tim van toc trung binh ctia 6t6 trén doan duong di vé AB, BA d6?

Bai giai:
bit quang dudong AB bing s. Ta sé tinh van toc trung binh theo cong thic:
o tong qudng ouong Oi
- tong thoi gian di hét quang ouong nay
Ta duogc:
v s+s __s+s 2 2vy, ~953m/s.

tg+te S8 1 1T vy,

Vi vV, ViV,

Thay so6 ta dugc: v=9,53m/s.

1-3. Mot nguoi ding tai M cdch mot con dudng thang mot khoang h=50m dé cho
60to; khi thay 6td con cdch minh mot doan = H 1 D B

a=200m thi ngudi 4y bat dau chay ra
duong dé gap oto (Hinh 1-2). Biét o6to
chay véi van toc 36km/gio.

Hoi: a) Nguoi 4y phai chay theo
huéng nao dé gip ding 6t6? Biét ring
ngudi chay véi van toc v, = 10,8 km/gio;

b) Nguoi phai chay vé6i van toc nho
nhat bang bao nhiéu dé c6 thé gap duoc 6t6?

Bai giai:

a) Muon gap ding 6 to tai B thi thoi gian nguoi chay tir M t6i B phai bang thoi gian
0 to0 chay tur A t6i B:

MB _AB

(1)
Va Vi
St dung dinh 1y ham s06 sin trong tam giac ABM ta co:
MB = AB , VGi sin f = h (2)
sinf sina a

Tu (1) va (2) ta rit ra:
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sino = Eﬁ =0833 = o =56°30"hoac o= 123°30".
a v,

Nhan xét: dé cé thé dén duoc o6 to thi nguoi nay cé thé chay theo huéng MB ma géc
a = AMB thod man: 56°30'< a <123°30". Khi 56"30'< a <123°30" thi nguoi nay chay
dén duong phdi doi xe mot liic.
h v,

Thdt vay: gid sit nguoi chay dén diém D thod man diéu nay = sinot > —.—- .
a v,
ma: MP_AD D ina— 1 MDs| BV .(EJ.AD =1 MD.
sinff  sina sin 3
AD

= —> Mb (tiic la thoi gian xe chay dén D 1on hon thoi gian nguoi chay dén D).
Vi Va

a v, \h v,

b) D€ ¢6 thé gip duoc 6 t6 v6i van téc nho nhat thi rd rang ring lic ma ngudi chay
dén duong ciing 1a ldc xe 0 to di téi (nguoi gap ding 6 t6 ma khong phai cho doi lang phi
thoi gian), vi vay, theo phan a) gitta huéng chay va van toc ctia ngudi phai c6 quan hé:

. h v,
sina=—.—
a v,

e . . h v h
Vi v6i moi o thi sin() < 1 nén: —.—- <1 =V, 22—V,
v, a

h
Suyra v, =-—1=25m/s=9%m/h.
a

Lic nay, nguoi phai chay theo huéng MI, véi MI L AM.

1-4. Mot vat dugc tha roi tir mot khi cau dang bay & do cao 300m. Hoi sau bao lau
vat roi téi mat dat, néu:

a) Khi cdu dang bay lén (theo huéng thang diing) vé6i van téc 5m/s;

b) Khi ciu dang ha xuong (theo phuong thang ditng) véi van téc Sm/s;

¢) Khi cau dang ding yén.

Bai giai:

Khi khi cdu chuyén dong, vat & trén khi cAu mang theo van téc ctia khi cau. Néu khi
cau chuyén dong xuong duéi véi van toc v, thi thoi gian t ma vat roi t6i dat thod man
phuong trinh bac hai cta thoi gian:

v().‘[+%g.t2 =h.

v, +2gh —v,

g
Khi khi c4u chuyén dong Ién trén, xuéng dudi hodc diing yén, ta 4p dung biéu thitc
nay véi van téc ban dau v, = -5m/s, v, = Sm/s; hoac v,= 0 va c6 két qua:
a) 8,4s ; b) 7,3s ; c) 7,8s.

Chon nghiém duong cua phuong trinh nay ta c6 két qua: t =

1-5. Mot vat duoc tha roi tir do cao H + h theo phuong thing ditng DD’ (D' 1a chan
do cao H + h). Ciing liic d6 mot vat thit hai dugc ném Ién tir D' theo phuong thing diing
vGi van toc v,

a) Hoi van toc v, phai bing bao nhiéu dé hai vat gap nhau & do cao h?
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b) Tinh khoang cach x giita hai vat trudc lic gap nhau theo thoi gian?
¢) Néu khong c6 vat thit nhat thi vat thi hai dat do cao 16n nhat bang bao nhiéu?

Bai giai:
Can nhé lai céc cong thitc cia chuyén dong roi tu do:

a) Thoi gian vat 1 roi tt D dén diém gap nhau la: t=_|— ciing
g

bang thoi gian vat 2 chuyén dong tir D’ dén G, do do: fo b
h=v t—lgt2—>v :E+g—t=H+h\/2g_H ! ;
" "t 2 2H o 0
b) Khoang cach giita hai vat tai thoi diém t truéc khi giap nhau duoc :
tinh theo quang duong s va s’ cdc vat di duoc: h
x=H+h)-(s+53). oD

X = (H+h)—%gt2 —(Vo.t—%g.tzj: (H+h)—v0.t

- Hzgh(zH—./ng.t)

c) Sir dung cong thic quan hé v, a, s clia chuyén dong thang bién ddi déu

2 PRI N9 N P o A
v? —v,  =2a.s V6i van toc & do cao cuc dai bang v =0, a = -g, s = h,,,, suy ra, néu khong
c6 su can tré cua vat 1, vat 2 1én dén do cao cuc dai la:
v’ _(H+h)?
hITIHX A T <
2g 4H

1-6. Tha roi tu do mot vat tir do cao h = 19,6 mét. Tinh:

a) Quang duong ma vat roi duoc trong 0,1 giay dau va 0,1 giay cudi cua thoi gian
roi.

b) Thoi gian can thiét dé vat di hét 1m diu va 1m cudi clia do cao h.

Bai giai:
St dung cong thiic vé quang dudng vat roi duoc sau thoi gian t ké tir ldc bat dau

, 1 < . s . .
duoc tha: s = P gt’ ta s& c6 mot cong thiic quen thuoc vé thoi gian t dé vat roi duoc mot

;N z J LN . z 4 N 2h 2 2, N ~ 2 N,
doan dudng c6 do cao h ké tu vi tri tha la: t= / — . 4p dung cong thic nay ta s€ tra 101
g

duoc cac cau hai trong bai tp nay:
a) Quang duong ma vat roi dugc trong 0,1s dau:

S, = %g.t2 = %9,8.0,12 =0,049m.

Téng thoi gian roi cha vat: t = /@ = /2'912’6 =2(s).
g ,

Quang duong vat di dugc trong 0,1 s cuoi cung, dugc tinh theo quang duong di dugc
trong 2-0,1 = 1,9 s dau:

s, =h—%g(t—0,l)2 =19,6—

1
>
Khoa Vat Li, trudng DH Khoa Hoc, DH Thai Nguyén

98.(2-01)" =1,9(m).



b) Tuong tu nhu trén:

7 . N 2 .
Thoi gian dé vat di dugc 1m dau: t, = /i = /% =0,45s.
g )

o . S .. 2.18,
Thoi gian d€ vat di hét Im cubi: t, =t —t5, 40, =2 % =0,05s

1-7. Tu ba diém A, B, C trén mot vong tron ngudi ta dong thoi tha roi ba vat. Vat
thtt nhat theo phuong thang diing AM qua tam vong tron (Hinh 1-3), vat thi hai theo day
BM, vat thtt ba theo day CM. Hoi vat nao t6i M trude tién, néu bo qua ma sat?

Bai giai:

Hinh 1-3
Quang duong di va gla toc clia vat thit nhat: s, = 2R a, =g, cua Vét thit hai s, =

2Rcos AMB a, = gcos AMB ctia vat thu ba: s; = 2Rcos AMB a; = gcos AMC
Nhan thdy, thoi gian roi dén M cua cédc vat déu la:

2s, 4R 2s, 2s,
t1: —_— = — = —:t2:t3: -
a; g a, aj

Vay, ba vat cung t61 M mot luc.

1-8. Phai ném mot vat theo phuong thing ding tir o cao h = 40m véi van téc v,
bang bao nhiéu dé no roi t6i mat dat:

a) Trude T =1 gidy so véi trudng hop vat roi tu do?

b) Sau T =1 giay so v6i truong hop vat roi tu do?

Lay g = 10m/s.

Bai giai:
Str dung cong thiic tinh thoi gian dén khi cham dat cta bai 5:

VVo F2gh vy 2h
= va cong thic thoi gian roi tu do: t=_|— ta thdy:
g g
Dé vat cham dat s6m, muon phai ném vat xudng dudi véi van téc v, thod man

phuong trinh:
2
AV, +2gh—-v
(2 Yo LN TV _ o [ oeh = g7 (v, +28h)
g g
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Binh phuong hai v€ ctia phuong trinh ta dugc:

(gz‘)2 - Zgz'(vo + 2gh)+ 2vy4/2gh =0 —> v, =

g7(2y/2¢h - g7)

2{{/2gh - ¢7)

a) D€ vat cham dat sém, 4p dung vé6i T = 1s ta c6:
. _101(22.1040-10.1)
*7 2(2.10.40-10.1)

Vay vat dugc ném thang ding xu6ng dudi.
b) Bé vat cham dit muon, 4p dung vé6i T = -1s ta co:

. 1010221040 +10.1)
" 2(V2.10.40 +10.1)

Vay vat dugc ném thang ding lén trén.

=12,7(m/s)

=-8,7(m/s)

1-9. Mot vat chuyén dong thang thay déi déu di hét quang dudng AB trong 6 giay.
Van t6éc cua vat khi qua A bang 5m/s khi di qua B bang 15m/s. Tim chiéu dai ctia quang
duong AB.

Bai giai:
Cdch 1:

Theo dinh nghia, gia toc a clia vat: a = i—\t/ =Js :VA = 156_5 =§(m/sz).

Tl d6 c6 thé tinh quing dudng AB theo cong thic: AB= vt +%at2

Thay so6 ta dugc: AB = 60m.
Cdch 2:
Luu ¥ ring, van toc trung binh trong chuyén dong thang bién ddi déu cé cong thiic

VotV

rit dac biét, bing: v = B . nén doan AB c6 do dai:

vVt Vg t_5+15

AB=v.t= .6=60(m)

1-10. Mot xe lita chay gitta hai diém (ndm trén mot dudng thang) cdch nhau 1,5km.
Trong nira doan dudng diu, xe lira chuyén dong nhanh dan déu, trong nira doan dudng sau
xe ltta chuyén dong cham dan déu. Van toc 16n nhit clia xe lira gitta hai diém d6 bing
50km/gio.

Biét ring tri s tuyét d6i cua cac gia toc trén hai doan dudng bing nhau. Tinh:

a) Gia toc cua xe Itra.

b) Thoi gian dé€ xe llta di hét quang dudng giita hai diém.

Bai giai:

Van toc trung binh cia xe Ifta 1a v =50/2=25km/h.

Thoi gian xe lita di hét 1,5km nay 1a: t=s/v =15/25=0,06h =3,6 phiit = 216s..
Vyw _ 50km/h _ (50/3,6)m/s

(t/2)  18phit 1,8.60s

Gia toc cta xe ltra: a = = 0,129(m/s2 )
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Cé6 thé tinh gia téc cua xe lita dua vao moéi quan hé v, a, s cia chuyén dong thang
2 2 2
VN vi—v 50km/h
bién déi déu: v —v," =2.as = a= 0 = ( ) =0,129m/s”.
2s 1,5km

(0 ddy s la nita quang duong 1,5km)

1-11. Mot xe ltra bat dau chuyén dong nhanh dan déu trén mot duong thing ngang
qua truGc mat mot ngudi quan sdt dang ding ngang vdi ddu toa thit nhat. Biét ring toa xe
tha nhat di qua truéc mat nguoi quan sat hét mot thoi gian T = 6 gidy. Hoi toa thit n sé di
qua truéc mat ngudi quan sit trong bao 1au?

Ap dung cho trudng hopn =7.

Bai giai:

Goi 1 1a chiéu dai chia mdi toa, t, 12 thdi gian dé n toa ddu di qua truGc mat ngudi
quan sit. Ap dung phuong trinh chuyén dong thing thay déi déu, ta cé:

Chiéu dai clia toa th nhat: 1= % at? = % ar?
Chiéu dai cua (n-1): (n—-1)l= % at’_

2
n*

ca e o . 1
Chiéu dai cua n toa dau: nl= E at

Tux d6 suy ra thoi gian dé toa thd n di qua trudc mat ngudi quan sat:
At =t —t,_ =t(~n—+/n—1).

Véin=7,taco At, =1,18s.

1-12. Mot hon d4 duoc ném theo phuong nam ngang véi van toc vy=15m/s. Tinh gia
toc phap tuyén va gia toc ti€p tuyén cuia hon da sau lic ném 1 giay.

Bai giai:

Van toc ctia vat theo phuong ditng sau khi ném 1s: v, = gt = 9,8m/s.

7z .~ A A 9 A N 2 2 2 ~ v N
G6c o gifra van toc cua vat va phuong thang ding thoa man: tgar =—. Xem hinh
V}’
vé bén.
g.sino

Tur d6, gia toc phap tuyén va gia toc ti€p tuyén cua vat lic nay chinh la nhitng thanh
phan chiéu cua gia toc g:
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gv, 9815
\/vx2+vy2 \/152+9,82

a, =gcosa=+g’ —a, =498 —827 =5,4(m/sz)

1-13. Nguoi ta ném mot qua bong véi van tdc vy=10m/s theo phuong hgp véi mat
phéng nim ngang mot géc o = 40°. Gid st qua béng duge ném di tir mat dat. Hoi:

a) Do cao 16n nhat ma qua béng c6 thé dat duoc.

b) Tam xa cua qua bong.

c¢) Thoi gian tr lic ném boéng téi lic béng cham dat.

a, =gsino= :8,2(m/sz)

Bai giai:

Dé xdc dinh dugc nhitng dai luong nhu trong bai toan dit ra, can luu y ring, c6 thé
coi chuyén dong ctia vat bao gém hai chuyén dong khd doc lap: chuyén dong theo phuong
thang ding va chuyén dong theo phuong ngang.

Chuyén dong theo phuong thang ding 1a mot chuyén dong thang bién déi déu véi
gia t6c bing g, van téc ban ddu bang v,, = v,.sina. Chuyén dong theo phuong ngang l1a
chuyén dong thing déu véi van toc khong déi bang v, = v,.cosoL.

a) Do cao cuc dai va thoi gian roi ctia vat chi lién quan dén van toc ban dau theo
phuong thang ding v,,:

2

v ve.sin® o
Y mas = == =2.1(m)
2g 2g
Voy  2Vysina
g g
b) Cong thitc tam xa cua vat ném xién:

1,3(s)

c¢) Thoi gian bay cta vat: t=2.

2v, sina_ v;.sin2a

g g

=10m

L=v t=v,cosa.

1-14. Tt mot dinh thap cao H = 25m nguoi ta ném mot hon da 1én phia trén véi van
toc v, = 15m/s theo phuong hop véi mat phang nim ngang mot géc o, = 30°. X4c dinh:

a) Thoi gian chuyén dong ctia hon da;

b) Khoang cach tir chan thdp dén cho roi ctia hon da;

¢) Van toc cua hon da lic cham dat.

Bai giai:
y A

0 L x

Tir dinh thap vién da con 1én cao thém dugc mot doan:
2 . 2 . 2

b Voy _ (VO sina) _ (lS.smBOO) —287m

2¢g 2g 2928
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=> thoi gian chuyén dong ctia hon da:

Yoy, 2(H+h) _75, [2(25+2,78) ~315(s)
g g 9,8 9,8

Tam xa:

L=v,cosa.t=15.cos30°.3,15= 41(m)

Van t6c ldc cham dat:

v, =4/2g(H+h)=12.98(25+278)=233(m/s)

Sv=v, + v 242332 +(15.c0530°) =267(m/s)

Ta c6 thé gidi quyét bai todn theo cdch khdc bdng cdch dung phuong phdp toa do.
Chon hé truc toa do Oxy vdi O nam tai chan thdap nhu hinh vé.

Phuiong trinh chuyén dong ciia vdt theo cdc truc nay:

X=v.t=v,cosa.t

1 . 1

y=H+ Vyt—ag.t2 = H+V0.szna.t——g.t2

Dé tim thoi gian roi, gidi phuong trinh y = 0.

Dé tim tdm xa — tim khodng cdch tix vi tri roi t6i chdn thdp, ta thay t tim duogc vao
biéu thiic cuia x dé'tinh x.

Dé tim van toc liic cham ddt, nhé dén cdc cong thiic:

vV, =V,cosa =const

vV, =V, sina—gt

DPdp s6: a) 3,165 ; b)41,1m ; c) 26,7m/s.

1-15. Tt mot dinh thap cao H = 30m, nguoi ta ném mot hon da xudng dat véi van
toc v, = 10m/s theo phuong hop véi mat phiang nim ngang mot géc o = 30°. Tim:

a) Thoi gian dé hon d4 roi t6i mat dat ké tir ci ném?

b) Khoang cach tir chan thap dén chd roi ctia hon da?

c¢) Dang quy dao ctia hon da?

Bai giai:

Ta dung phuong phéap toa do giong nhu ctia bai 1-14.

Chon hé truc toa do Oxy vé6i O nam tai chan thap.

a) Phuong trinh chuyén dong clia vat theo cdc truc nay:
X=v . t=v,cosa.t (1)

y:H—Vyt—%g.tz=H—V0.sina’.t—%g.t2 (2)
Dé tim thoi gian roi, giai phuong trinh y=0:
30—10.sin300.t—%.10.t2 =0¢>30-5t-5t>=0

Chon nghiém duong ta duoc thoi gian roi ciia hon da: t=2s.
b) Dé tim tdm xa — vi trf roi cach chan thdp bao nhiéu, thay t tim dugc d€ tinh x.
x =v,cosa.t=10.cos 30°.2 = 10\/§m =17,3m
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c) Dé biét dang qu§j dao chuyén dong clia vién d4, ta cin tim phuong trinh qu§ dao
ctia chuyén dong nay (phuong trinh quan hé giita x va y da khir bién thoi gian):

Khir thoi gian trong hé phuong trinh (1) va (2) bang céch riit t tir phuong trinh (1) roi
thay vao (2):

(1)st=—2>

V,coso

2
(2)—>y=H—V0.sina'.t—%g.t2=H—V0.sina’. X —lg[ X j

vocoset 2\ v,cosx
2
=H-xtga- %X .
2v, cos” o
x x°
=30- 2 - X (voi: 0<x<10V3m)

J3 15

Phuong trinh nay chi ra rang, quy doa cua vién dd 12 mot cung parabol.

1-16. Hoi phai ném mot vat theo phuong hop v6i mat phang nim ngang mot géc o
bing bao nhiéu dé€ v6i mot van téc ban ddu cho trude, tim xa cha vat 1 cuc dai.

Bai giai:
Str dung cong thic tinh tam xa cua vat dugc ném xién da lap dugc trong bai 1-13:
L= vi.sin2a <V_(2)

g g

2
= Vat s€ dat dugc tdm xa cuc dai bang L, = Yo khi sin2a = 1, hay o = 45°.
g

1-17. Ky luc day ta & Ha Noi la 12,67 mét. Hoi néu t6 chitc & Xanh Pétecbua thi
trong di€u kién tuong tu (cing van téc ban dau va géc nghiéng), ky luc trén s€ 1a bao
nhiéu?

Cho biét g (Ha Noi) = 9,727m/s% g (Xanh Pétecbua) = 9,810m/s>.

Bai giai:

ve.sin2a
g

khong d6i) va géc ném khong doi (ném xa nhat khi gé¢c ném béng 45°) thi tAm xa L s& ti

1é nghich véi gia t6c trong trudng g. Do d6 ¢ thé xé4c dinh duge ki luc ddy ta tai thanh

pho Xanh Petécbua:

Tu cong thitc tAm xa: L= ta nhan thay, vé6i luc ddy khong déi (dé v,

L,=20p = %. 12,67 =12,56(m)

XP 9’

1-18. Tim van toc goc:

a) cta Trai Dat quay quanh truc cua né (Trai Pat quay mot vong xung quanh truc
ctia né mat 24 gio).

b) cuia kim gio va kim phut dong ho;

Khoa Vat Li, trudng DH Khoa Hoc, DH Thai Nguyén



¢) cia Mat Trang quay xung quanh Trai Dat (Mat Trang quay xung quanh Trai Dat
mot vong mat 27 ngay dém);

d) ctia mot vé tinh nhan tao cta Trdi Dat quay trén quy dao tron véi chu ki biang 88
phut.

Bai giai:
St dung cong thic tinh van toc goc: @ = 2?7[ va luu y thay chu ky phai déi ding déi

véi la gidy (s) ta s€ duoc:
2.7
3600
b) Chu ky quay ctia kim phdt 1a 1h. Kim gio quay hét mot vong 1a 12 ti€ng nén van
toc goc cha kim gid va kim phit 1a: 14,5 . 10 rad/s; 1,74 . 107 rad/s
¢) Ciing ap dung cong thiic trén véi cac chu ky khac nhau ta ¢6 van toc goc cua
mat trang quanh trai dat la: 2,7 . 10 rad/s ;
d) Cua vé tinh c6 chu ki quay 1a 88phiit 1a: 1,19 . 107 rad/s
1-19. Tim van toc dai ctia chuyén dong quay ctia mot diém trén mat dat tai Ha Noi.
Biét ring vi do ciia Ha Noi 1a o0 = 21°.

a) Van toc goc tu quay quanh truc cla trai dat: @ = =7,26.10"(rad/s)

Bai giai:
Theo bai 1-18 ta thay van t6c goc cua trdi dat trong chuyén dong tu quay clia né 1a
® = 7,26.10” rad/s. B4n kinh qu§ dao ctia Ha Noi (xem hinh) 1a r:

< x®

Hinh cua bai 1-19

r=Rcosa.

Tur d6 ta c6 van toc dai cua Ha Noi la:
v=0.r=0.R.cosa

Thay s6 vao ta dugc: v = 430m/s.

Dé lam cdc bai tiép theo cdn chii ¥: Cdc cong thiic clia chuyén dong quay nhanh
hodic chdm ddn déu ciing giong véi cdc cong thitc ciia chuyén dong thdng bién doi déu voi
sy tuong uing: géc quay @ thay cho qudang duong s, vdn toc géc @ thay cho van téc dai v,
gia toc goc B thay cho gia toc thuong a — chiing chi chénh nhau moét hang so bang bdn
kinh quy dao tron.
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1-20. Mot vo lang sau khi bat dau quay duoc mot phit thi thu duge van tée 700
vong/phiit. Tinh gia t6c goc clia vo lang va s6 vong ma vo lang da quay dugc trong phiit
dy néu chuyén dong ctia vo lang 1a nhanh déan déu.

Bai giai:

Van toc géc clia vo lang dat ® = 700vong/phit = 700.27t/60 (rad/s) sau thoi gian T =
Iphut = 60s.

Mao=p.t = ﬁzg_1400ﬂ/6021400ﬂ

T 60 3600
Go6c quay dugc sau thoi gian T = 1 phut la:

=1,22(rad /s?).

0= % Bt = % 1,22.60* =700z (rad)

Do vay, s6 vong quay dugc trong 1 phut la:

£:M:350 vong .
2r 27w

1-21. Mot banh xe quay cham dan déu, sau mot phdt van toc cua né giam tir 300
vong/phit xuéng 180 vong/phit. Tim gia toc cuia banh xe va s6 vong ma banh xe da quay

dugc trong phuit ay.
Bai giai:
Theo dinh nghia vé gia toc goc ta c6 luon gia toc goc trong chuyén dong nay:
B @—-w, 180.27/60-300.27/60

=021 (rad/s?).
T 60
G6c quay duoc dua vao moi quan hé tuong tu véi quan hé v-a-s clia chuyén dong
thang bién déi déu ta riit ra:

2 2 2 _ 2
o= _ (180.272/60)" - (300.27/60)" _ 240 (vong).
205 —-2.0,21
Hoac dua vao cong thiic van toc goc trung binh:
0= w;w(’ = 180;300.1 —240 (vong)

1-22. Mot banh xe c¢6 ban kinh R = 10cm lic dau ding yén, sau d6 quay xung quanh
truc clia né véi gia toc géc bang 3,14 rad/s%. Hoi, sau gidy thit nhat:
a) Van toc goc va van toc dai cia mot diém trén vanh banh?

b) Gia t6c phdp tuyén, gia toc tiép tuyén va gia toc toan phan ctia mot diém trén
vanh banh?

¢) Goc giita gia toc toan phan va ban kinh clia banh xe (fing v6i cing mot diém trén
vanh banh?

Bai giai:

a) Sau giay thi nhat, van téc géc va van toc dai cia mot diém trén vanh banh 1a
w=pBt=314.1=314 (rad/s)

a’t
v=wR =314.01=0314 (m/s)
Gia toc ti€p tuyén c6 gia tri khong déi va gia téc phdp tuyén C/
luc nay:
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a, =R =314.01=0314 (m/s?)

a, =® R=314%.01=0986 (m/s*)

Con gia toc toan phan thi bang:

a= 1/a[2 +aln2 =103 (m/sz).

¢) Goc gitta gia toc toan phan a va ban kinh la o thoa man:

sing == 0314 o = 1746,

a 103

1-23. Chu ki quay ctia mot banh xe ban kinh 50cm 12 0,1 gidy. Tim:
a) Van toc dai va van téc géc cia mot diém vanh banh;
b) Gia t6c phdp tuyén clia diém giita mot ban kinh.

Bai giai:
Van t6c dai va van toc géc clia mot diém trén vanh banh:
A \ e 2 \ \ 2 2 . ,
e chzeudizz cuaéw(f/ngtron _ ﬂR: 7[05:31’4 (m/s)
thoi gian chuyén oong hét mot vong tron T 0,1
v _ 314 62,8 (rad/s)
R 05

b) Gia toc phdp tuyén — gia toc huéng tam cta diém giita mot béan kinh:
a, =@’r=w’R/2=62805/2=986 (m/s>).

1-24. Mot doan tau béit diu chay vao mot doan dudng tron, ban kinh 1km, dai 600m,
vGi van toc 54 km/gio. Poan tau chay hét quang duong doé trong 30 giay. Tim van toc dai,
gia toc phap tuyén, gia toc ti€p tuyén, gia toc toan phan va gia toc goc cta doan tau & cudi
quing dudng d6. Coi chuyén dong ctia doan tau 1a nhanh dan déu.

Bai giai:
Cho: R = 1Tkm =1000m, v, = 54km/h = 15m/s, s=600m, t = 30s.
St dung cdc cong thitc vé chuyén dong thang va chuyén dong tron bién ddi déu ta s&
tinh dugc cac dai lugng can thiét.
o V0t+lalt2 = 2(s 2vot) _ 2(600 215.30) 1 (m/s?).
2 t 30 3
Van toc ctlia tau tai cudi duong vong:

v=v,+at :15+§.30: 25 (m/s)=90 (km/h).

Gia toc phap tuyén — gia toc huéng tam cuia tau:

2 2
2 —oR="=2 __065(m/s?)
R 1000

Con gia toc toan phan la:

2 2
a=\1a12+an2 :1/(%j +(§j =0,708 (m/sz)

Gia toc géc cua doan tau:
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a, 1/3 4 2
=—=——=33.10"" \rad/s
p R 1000 ( )

1-25. Van toc cla électron trong nguyén tir hydré bing v = 2,2.10°cm/s. Tinh van
toc géc va gia toc phap tuyén cua électron néu xem quy dao ciia né 1a mot vong tron ban
kinh 0,5.10%cm.

Bai giai:

Electron: v=2,2.10cm/s =2,2.10° m/s; R =0,5.10% cm = 0,5.10'° m.
Van téc goc va gia téc hudng tam — gia téc phap tuyén lan lugt:
®=v/R =44 .10"rad/s;

a, = @R = 9,68 .10 m/s”

1-26. Mot ngudi mudn chéo thuyén qua song c¢6 dong nudc chay. Néu ngudi dy chéo
thuyén theo huéng tir vi tri A sang vi tri B (AB L v6i dong song, hinh 1-4) thi sau thoi
gian t, = 10 phit thuyén s€ t6i vi tri C cich B mot khoang s = 120m. Néu ngudi dy cheéo
thuyén vé phia nguoc dong thi sau thdi gian t, = 12,5 phiit thuyén s& t6i dding vi tri B.

Coi van t6c clia thuyén doéi véi dong nuée 1a khong déi. Tinh:

a) Bé rong I ctia con song;

b) Van toc v cta thuyén d6i véi dong nudc; B

c¢) Van toc u ciia dong nudc doi véi bo song;

2 M u
d) Goc v. ~. Iv/Vv
\\'Y/\
Bai giai: -

Tur A dén C hét thoi gian t, = 10 phit, A dén B hét thoi gian A
t, = 12,5 phit, doan BC ¢6 do dai: s = BC = 120m. Hinh 1-4a
Pay Ia bai toan téng hop van téc. Thuyén tham gia dong

IR
thoi hai chuyén dong: cung véi dong nudc v6i van téc uva '

chuyén dong so vé6i dong nudc (do ngudi chéo) véi van toc v .
Chuyén dong téng hop chinh la chuyén dong cta thuyén déi véi

<,
g4
o

bo song véi van toc V=v+u.

Truong hop thit nhat clia bai todn tng v6i hinh 1-4a, truong
hop thit hai tng véi hinh 1-4b.

Theo céc hinh V&, ta c6 cic phuong trinh sau:

s=ut; ;l=v.t;; 1= (v.cos y).t;; u=v.siny;

= u:i=@=0,2 (m/s).
t, 600

1

Hinh 1-4b

t 10 4
l=v.t,=v.cosy.t, >cosy=—L=—=— > y=36"53
I 7t /4 (125 5 /4
:>sin;/=§:E—>V= 'u _b2 =1=0,33(m/s).
5 v siny 3/5 3

Chiéu rong ctia dong song: 1=v.t, =0,33.(10.60 ) =200 m.
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1-27. Nguoi ta cheo mot con thuyén qua song theo hudng vuong géc véi bd song véi
van toc 7,2km/h. NuGe chay da mang con thuyén vé phia xuoi dong mot khoang 150m.
Tim:

a) Van toc ctia dong nudc doi v6i bo song;

b) Thoi gian can dé€ thuyén qua duoc song. Cho biét chiéu rong clia song bing
0,5km.

Bai giai:
Bé rong cua dong song: 1 = 0,5km = 500m. s = 150m, V = 7,2km/h=2m/s.
T hinh ve€ ta thay:

150 _Bs C_
U8 u=2v="222=060 (m/s). T
v 1 1 500 v 'l
Thoi gian ciia mot chuyén sang song: v :
(=AC_AB_1_500_,55). N

o v v 2 Hinh ciia bai 1-27

Diép s6: a) u=0,60m/s ; b) t = 250s. tnircua bat 1-

1-28. Mot may bay bay tir vi tri A tGi vi tri B. AB nam theo huéng Tay Dong va cach
nhau mot khoang 300km. Xac dinh thoi gian bay néu:

a) Khong c6 giod;

b) C6 gi6 thédi theo huéng Nam Bic;

¢) C6 gi6 théi theo huéng Tay Dong.

Cho biét van téc cta gi6 bang: v, = 20m/s, van téc ciia mdy bay doi véi khong khi v,
= 600km/h.

Bai giai:

AB = 300km, gi6: v, = 20m/s =72km/h, v, = 600km/h.

a) Thoi gian may bay bay truc ti€p tir A dén B: t = 1 = % =0,5 (h)=30 (phiit).
\p)

b) Tuong tu bai 1-26, ta thdy mdy bay mudn t6i vi tri B, né phai bay chéch vé phia
nam mot géc o so v4i phuong AB. Ta c6:

V=4v,> =v,> =4600> —=72% =596 (km/h). A

B

Thoi gian may bay bay tir A dén B la: mvl )

s 300
t=—=—-=0,503 (h)=30,2 phiit.

V59 (0)=302p "
c¢) Gi6 xuoi chieu tir Tay sang Pong. Thoi gian mdy bay Hinh cta bai 1-28

can dung la:
S 300

t= = = 0,446 (h)=26,8 phiit.
v,+v, 600+72
1-29. Hinh 1-5 mo ta chuyén dong ctia ba chat diém.
a) Cho biét tinh chat chia cdc chuyén dong do.
b) Y nghia ctia cc giao diém giita cdc do thi va c4c truc toa do.
¢) So sanh van toc clia ba chat diém.
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2
1 3
O t
Hinh 1-5
Bai giai
Vv
1
2
3
3 = t
Hinh 1-5°

a) Nhin vao d6 thi ta thay ca ba chuyén dong nay déu la chuyén dong nhanh dan
déu.

b) Giao diém ctia cac d6 thi véi truc thoi gian cho ta biét c4c thoi diém xuat phat clia
céc chuyén dong.

¢) Ba chuyén dong, nhin chung 1a vé cing mot huéng. Van téc chia méi vat ting ldc
nhanh cham khéac nhau. D6 thi van toc¢ cang doc thi gia toc cta vat cang 16n (gia toc a cho
biét hé s6 goc clia dudng thang). Tir cac d6 thi, ta c6 thé so sanh gia téc clia cdc vat: a; >
a,> a,.

1-30. Hinh 1-6 cho d6 thi van t6c ctia mot chat diém chuyén dong. Hay cho biét trang
th4i chuyén dong ctia chat diém trén méi doan OA, AB, BC, CD.

Bai giai:
V A
A B
C
D »
0 t
Hinh 1-6

Doan OA: vat xuat phat tai thoi diém t = 0 réi chuyén dong nhanh dan déu vdi gia
toc kha 16n.

D6 thi doan AB cho biét vat chuyén sang chuyén dong déu.

D6 thi doan BC biéu hién vat chuyén dong cham dan déu.

D6 thi doan CD: vat tiép tuc chuyén dong cham din déu nhung véi gia t6c 16n hon
khi chuyén dong trong giai doan BC. Vat ding lai tai cu6i giai doan nay.
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Chuong2 .
PONG LUC HOC CHAT PIEM

2-1. Mot xe c6 khai lugng 20000kg, chuyén dong cham dan déu duéi tic dung cluia
mot luc bang 6000N, van toc ban dau clia xe bang 15m/s. Hoi:

a) Gia tOc cua xe;

b) Sau bao lau xe dung lai;

¢) Poan dudng xe da chay duoc ké tir Iic him cho dén khi xe ding hén.

Bai giai:

a) Gia toc cua xe dugc tinh theo dinh luat IT Newton:

a=F/m =-6000/20000= - 0,3m/s.

b) Thoi gian ké tir lic ham dén khi dimg lai:
_Av_0-15 (s)

t=At ——=50 (s

-0,3
¢) Quang dudng ké tir ldc ham dén khi ding lai:
s=vyt+at/2=...=375m.

2-2. Mot thanh gd nang 49N bi kep giita hai mat phéng thang
ding (hinh 2-4). Luc ép thang géc trén moi mat clia thanh 14 147N.
Hoi luc nhd nhat can dé nang hodc ha thanh gd? Hé s6 ma sit giita
thanh gb va mat ép k =0,2.

Bai giai:

Luc nang = 107,8N ; luc ha =9,8N

A
bttty

. bttty
msl Bty
ey

Fmﬁ
P

Y N
N
-

Hinh 2-4a Hinh 2-4b

Khi muo6n ha thanh gé xu6ng can mot lyc nhin Fy, huéng xuong dudi, lyc ma sat
trén hai mat cta thanh gbé hudng Ién trén (Hinh 2-4a), con khi muén nang thanh gb 1én
trén thi cac luc ma sat lai huéng xuong duéi (Hinh 2-4b).

Tu cdc hinh vé nay ta thdy, cdc luc ding dé€ ha (Fy,) va nang Fy thanh g phai c6 cic
gia tri nho nhét: ‘

FHaz F;ﬂ

Fy =F

msl

+F ,—P=2xkN-P=2.0,2.147-49=98(N)
+F , +P=2xkN+P=2.0,2.147+49=1078(N)

2-3. Hoi phéi tdc dung mot luc bang bao nhiéu 1én mot toa tau dang ditng yén dé né
chuyén dong nhanh din déu va sau thoi gian 30 giay né di dugc 11m. Cho biét luc ma sét
clia toa tau bang 5% trong luong cua toa tau.

Bai giai:
Goi F 1a lyc tac dung 1én toa tau. Xét theo phuong ngang, luc gay ra gia toc cua toa
tau, theo dinh luat Niuton 2, bang: F-f,=ma

p < 11 N P VR <
Trong d6: m la khoi lugng va a =—- Ia gia t6c cua toa tiu.
t
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2.s.m
t
Thay s0: s = 11 m, t=30s, m = 15,6 tdn = 15600kg ta duogc: F = 8200N.
(Trong phdn dé bai cho thiéu khoi luong cua toa tdu bang m = 15,6 tdn).

Tu do suy ra: F=f_  +ma=5%mg+

2-4. Mot ngudi di chuyén mot chiéc xe vé6i van toc khong déi. Lic diu ngudi ay kéo
xe vé phia truéc, sau d6 ngudi Ay ddy xe vé phia sau. Trong ca hai trudng hop, cang xe
hop véi mat phang nim ngang mot géc o. Hoi trong trudng hop nao nguoi ay phai dat 1én
xe mot luc 16n hon? Biét rang trong lugng cua xe 1a P, hé s6 ma sét gitta banh xe va mat
duong la k.

Bai giai:

Viét phuong trinh dinh luét II Newton cho céc luc tdc dung vao xe. Thanh phan luc
tong hop chiéu theo phuong thing diing va nim ngang déu bang 0 - khong c6 chuyén
dong theo phuong thang ding, chuyén dong theo phuong ngang thi déu-khong cé gia toc
theo phuong ngang nén:

Truong hop kéo xe vé phia truGe (hinh 2-1’a): luc nén vudng géc cuia xe 1én mat
duong la:

N +F.sinao— P=0 = N = P-F.sina

Va: F.cosaa—F =0=F.cosa=F

Ma, luc ma sét tdc dung lén xe:

F... = kN = k(P - Fsina)

) kP
= Fcosa:k(P—Fsma) F=———"—
cosx+ksina
N’ A
//.
9 F’
1 P F ms
Hinh 2-1’a Hinh 2-1’b

Trudng hgp ddy xe vé phia sau (hinh 2-1°b)

Béng cach phan tich tuong tu, ta tinh dugc luc ma sat dat 1én xe trong trudng hop
nay la:

F.. = kN’ = k(P + Fsina)

Va luc F’ can dat 1én cang xe:

P kP

cosa—ksino

R& rang F’ > F. Nhu vay trong trudng hop ddy xe vé phia sau ngudi ta phai dung mot

luc 16n hon.

2-5. Mot vat ¢6 khoi luogng m = Skg dugc dat trén mot mat phang nghiéng hop véi
mat phang nim ngang mot géc o = 30°. Hé s6 ma st giita vat vd mat phang nghiéng bing
k =0,2. Tim gia téc clia vat trén mat phang nghiéng.

Bai giai:
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Ta phan tich cédc luc tdc dung vao vat gom 3 luc: P thiang
diing, N vuong gbéc v6i mat nghiéng va F,, ndm trén mat
nghiéng.

Phuong trinh dinh luat II Newton cho vat:

P+ N+Fmns =m.a

Chiéu phuong trinh nay theo phuong vuéng géc vGi mat
phéng nghiéng (phuong Oy) va phuong song song v6i mat phing
nghiéng (phuong Ox) ta dugc:

Hinh cua bai 2-5

—Pcosa+N=0 N=Pcosa
= [ —
Psina—Fmszma a:M
m

MaF,, = k.N nén:
4= Psina—kPcosa mgsina—kmgcosa

=g(sina—kcosa).
m

Thay o =30° k =0,2, g=9,8 ta tinh dugc a = 3,24m/s”.
Nhdn xét: tir cong thiic trén ta thdy, gia toc cua vdt trugt trén mdt phang nghiéng
khong phu thudc vao khoi luong cua vdt do.

2-6. Mot vat truot xuong trén mot mat phang nghiéng hop véi mat phang nim ngang
géc o = 45°. Khi trugt dugc quang dudng s = 36,4cm, vat thu duge van téc v = 2m/s. Xac
dinh hé s6 ma sat gifta vat va mat phang nghiéng.

Bai giai:
Ap dung cong thiic gia tdc ctia vat trong bai 2-5 ta ¢6 :
k=2 sina—a

a=g(sina—kcosa) = =tgo—

gcosa gcosa
Str dung kién thic cua chuong I vé méi quan hé v-a-s ta ¢ gia téc cua vat trugt nay
. vi— V02 vi-0? v?
la: a= = =—.
2.5 2.S 2.8

2

= k=tgadg———
2.gScosa

Thay céc thong s6 da cho: o = 45°, v =2m/s, s = 36,4cm = 0,364m ta dugc: k = 0,2.
2-7. Mot soi day thiing dugc dat trén mat ban sao cho mot phan clia né buong thong
xuong dat. Soi day bt ddu trugt trén mat ban khi chiéu dai cia phan budng thong béang

25% chiéu dai cua day. Xdc dinh hé s6 ma sét k giita soi day va mat ban.

Bai giai:

Hinh cta bai 2-7
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Goi P 1a trong lugng cua ca day, P, 1a trong luong ctia phan buong thong. Theo dau
bai, chiéu dai phan buong thdong bing 25% chiéu dai day = P, = 25%P.
Xét theo phuong chuyén dong ctlia s¢i day, day chiu tdc dung clia hai luc: P, va f,.
Muén day bat ddu trugt phai c6 P, =, = £, = 25%P.
Ma, f, =k N =k.(75%P).
25 1

Tur d6: 25%P =k.(75%P) = k = = = 3 =0,33.

2-8. 1) Mot 6to khoi lugng mot tan chuyén dong trén mot dudng bang, hé s6 ma sat
gilta banh 6t6 va mat duong 1a 0,1. Tinh luc kéo ctia dong co 6t6 trong truong hop:

a) Oto chuyén dong déu;

b) Oto chuyén dong nhanh din déu véi gia toc bing 2m/s%;

2) Ciing cau hdi trén nhung cho trudng hop 6t6 chuyén dong déu va:

a) Lén doc c6 do doc 4%; b) Xuong doc do.

Hé s6 ma sat bang 0,1 trong suot thoi gian chuyén dong.

Bai giai:
Téng hop luc tic dung 1én 6to gém: luc kéo F cha dong co 6t0, trong luc P, phan
luc phép tuyén N ctia mat dudng va luc ma sit chia mat dudng f_ .

N

ms

Hinh cua bai 2-8
- 5 5 o -
Phuong trinh dinh luat IT Newton cho 6 to la: F+ P+ N+f =ma
Chon chiéu duong 1a chiéu chuyén dong ctia xe. Chi€u phuong trinh nay 1én phuong
chuyén dong ta dugc:

1) Khi xe chuyén dong trén dudng nim ngang:
F—f =ma = F=ma+f  =ma+kmg
Thay s6: m = 1tan = 1000kg; k = 0,1; g = 9,8m/s% va:
a) Khi chuyén dong déu, a=0 = F=980N.
b) Khi chuyén dong nhanh dan déu vdi gia téc a = 2m/s* = F = 2980N.
2) Khi xe chuyén dong trén duong doc:
a) Oto lén doc
F—f _ —Psinat=ma = F=ma+{_ +Psina=ma+kmgcosa+mgsinx
Trong do, sina = 0,04 1a do doc cua doc = coso = /1— 0,04 =1,0
= F=1000x0+0,1.1000.9,8.1+1000.9,8.0,04 =1372(N)
b) Oto xudng déc: F = P(kcosa - sinar).
F—f  +Psino=ma = F=ma+f  —Psina=ma+kmgcosa—mgsina
Thay so:
F=1000%0+0,1.1000.9,8.1-1000.9,8.0,04 = 588(N)
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2-9. Mot soi day dugc vat qua mot rong roc c6 khoi luong khong dang ké, hai dau
budc hai vat c¢6 khéi luong m; va m, (m; > m,). Xac dinh gia toc cua hai vat va stc cang
ctia day. Coi ma sat khong dang ké.

Ap dung bang s6: m, = 2m, = 1kg.

Bai giai:

Do sgi day khong co gian, rong roc khong khoi lugng, khong ma sat nén soi day
luon cang véi luc cang day T; hai vat s& chuyén dong véi cling mot gia téc a. Vim, > m,
nén m,; sinh ra mot luc kéo 16n hon ctia m, lam cho m; chuyén dong xuong dudi cdon m, bi
kéo lén trén.

WAL

P,
Hinh cta bai 2-9
Chon chiéu dwong clia céc truc toa do cho timg vat hop véi chiéu chuyén dong cuia
mdi vat (hinh vé&). Phuong trinh dinh luat II Newton cho timg vat xét trén phuong chuyén
dong:
m,: P -T=ma
m,: T-P,=m,a
Cong v€ theo v€ cua hai phuong trinh trén ta thu dugc:

P-P, m-m,

P-P,=(m, +m,)a = a= g=327m/s’

m,+m, m, +m,
Xem phuong trinh dinh luét IT Newton cho vat P, ta c6: P, - T =m,a.
m,—-m,  2mm,

= T=P,-ma=m,g—m,.
m, +m, m, +m,

Tur d6 tinh duge: T = 6,55N

2-10. Mot tau dién, sau khi xudt phdt, chuyén dong vé6i gia toc khong déi y =
0,5m/s*. 12 giay sau khi bit dau chuyén dong, nguoi ta tit dong co cla tau dién va tau
chuyén dong cham dan déu cho t6i khi ditng hén. Trén toan bo quing dudng hé s6 ma sat
bang k =0,01. Tim:

a) Van toc 16n nhat cta tau;

b) Thoi gian toan bo ké tir Iic tau xuit phat cho téi khi thu dimg han;

¢) Gia t6c clia tau trong chuyén dong cham dan déu;

d) Quang duong toan bo ma tau da di duoc.

Bai giai:
Khoa Vat Li, trudng DH Khoa Hoc, DH Thai Nguyén



Tau chuyén dong theo hai giai doan:

Giai doan 1: chuyén dong vdi gia téc a; = 0,5m/s? trong thoi gian t, = 12s.

Giai doan 2: chuyén dong cham dan déu véi gia toc a, = k.g = 0,01.9,8 = 0,098 m/s*
duéi tic dung can ctia luc ma sat trong thoi gian At.

max A

Q .
t

1 Lot

C6 thé vé do thi van toc clia tiu theo thoi gian nhu trén hinh.
a) Van toc 16n nhat cua tau:
v, =at, =05.12=6(m/s)=216(km/h)
b) TAu chuyén dong cham dén trong thoi gian:
av=Yme O _6y()
a, 0,098
Téng thoi gian chuyén dong cta tau (ké tir ldc xuat phat dén lic dimg lai):
t,=t, +At=12+612=732(s).
c) Gia t6c clia tdu khi chuyén dong cham dan déu 1a a, = 0,098 m/s>.
d) Quang dudng tau da di dugc bang “dién tich” ctia hinh tam gidc dugc gach chéo:

s = 1vmax.t2 ~Le732-= 219,6(m)
2 2

2-11. Mot ban gd A dugc dat trén mot mat phang nam ngang. Ban A duogc ndi véi
mot ban gb B khdc bang mot soi day vat qua mot rong roc ¢6 dinh (nhu hinh vé 2-5).
Khoéi lugng clia rong roc va ciia day coi nhu khong dang ké.

a) Tinh luc cang ctia day néu cho m, = 200g; mgz = 300g, hé s6 ma sat gitta ban A va
mat phang nim ngang k = 0,25.

b) Néu thay déi vi tri cia A va B thi luc cing ctia day s& bing bao nhiéu? Xem hé s6
ma sat van nhu cii.

Hinh 2-5

Xét hé hai vat c6 khéi lugng m,, m, dugc ndi v4i nhau nhu trén hinh 2-5. Cac luc tac
dung vao cac vat da duoc chi ro trén hinh ve.
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C6 thé viét phuong trinh dinh luat II Newton cho cdc vat nay xét trén phuong
chuyén dong ctia chiing (dugc chi ra bing cdc miii tén c6 dau “+” bén canh):

m,: P -T=ma (1)
{mz ;o T—f  =m,a (2)
Trong do, f,  =k.N, =k.P,.
Cong v€ theo vé€ cua hai phuong trinh (1) va (2) trén ta thu duoc:

P —f,, k. k.
Pl_fms :(m1+m2)a = a= 1 ms :mlg ng:ml m2

m, +m, m, +m, m, +m,
Tu phuong trinh (1) suy ra:
m, —km I+k)m m
= T=P,-ma=m,g—m,.— 2gz( Jm,m,
m, +m, m, +m,

Nhdn xét: biéu thiic két qud vé luc cdang day trén cho thdy, néu doi vai tro cua m; va
m, cho nhau thi luc cdng ddy khong doi. Vay, luc cang ddy khong phu thudc vao viéc ddt
m, trén mdt ban va m, duoc treo bén duoi hay la nguoc lai. Do dé, trong cd cdu a) va cdu
b) thi két qud vé luc cdng ddy déu nhu nhau bang:
T (1+k)m,m, . (14+0,25)0,2.0,3 %98 = 147(N)
m, +m, 0,2+0,3

(Thay s6: k =0,25; m, =200g =0,2 kg; mg=300g = 0,3 kg)

2-12. Hai vat c6 khéi lugng m; = 1kg, m, = 2kg dugc n6i v6i nhau bang mot sgi day
va duoc dat trén mat ban nim ngang. Ding mot soi day khac vat qua mot rong roc, mot
dau day buoc vao m, va dau kia buoc vao mot vat thit ba c6 khoi luong m; = 3kg (hinh 2-
6). Coi ma sit khong dang ké. Tinh luc cang clia hai soi day.

zzzzzzzzzzzzzzzzzzzzz

Hinh 2-6

Trong luc P; 12 thanh phén luc duy nhét theo phuong chuyén dong ctia hé va lam cac

vat chuyén dong véi cling mot gia toc a. Ta c6:
m

a=— "8
m, +m, +m,
Xét riéng vat m, ta co:

mm,g 1398

m +m,+m; I1+2+3
Xét rieng vat m; ta c6: m,g—T, =m,a =T, =m,(g—a)

49(N)

T, =ma=
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m,g _(m;+m, )m; (1+2)3

98=147(N).
m,+m,+m; m +m,+m, 1+2+3

= T,=m,g—

2-13. O dinh cha hai mat phang nghiéng hop v6i mat phang nim ngang cic géc o =
30° va B = 45° (hinh 2-7), c6 gdn mot rong roc khéi luong khong ddng ké. Duing mot soi
day vat qua rong roc, hai diu day ndi véi hai vat A va B dat trén cdc mat phang nghiéng.
Khai lugng cua cac vat A va B déu bang 1kg. Bo qua tét ca cdc luc ma sat. Tim gia toc
cta hé va luc cang cta day.

Bai giai:

Hinh 2-7

Trong bai todn ndy, ta lai xét chuyén dong cuia hé vat theo phuong clia cdc mat
nghiéng. Do s¢i day n6i hai vat khong bi co gidn nén hai vat s& chuyén dong véi cing mot
gia toc a. Chon chiéu duong cho cdc chuyén dong nhu hinh vé& (hinh 2-). Cac luc tdc dung
vao cac vat da dugc chi ra trén hinh.

Phuong trinh dinh luat I Newton dugc chiéu 1én phuong chuyén dong clia céc vat:

m,: P sina—T=m,a (1)

m,: T-P,sinff=m,a (2)
Cong v€ theo v€ cua hai phuong trinh trén ta thu dugc:
P, sina—P, sinf=(m, +m,)a

oo P, sina —P, sin _m,sing—m, sin

m, +m, m, +m,
Tur phuong trinh (1) suy ra:
m, sina—m, sin

T=P sinad—ma=mgsina—m,.
m, +m,

_ m,.m,.g(sin S+ sina )

m, +m,

Thay cdc gia tri dau bai da cho (m, thay bing m,, m, thay bing myg) vao cdc biéu
thitc ctia gia téc va luc cang day ta thu duge: a =-1,02m/s”; T=59N.

Két qua nay ching to rang, hé chuyén dong nguoc véi chiéu duong da chon véi gia
toc c6 do 16n bing 1,02 m/s>.

Luu y: trong bai todn trén, ta cé thé dodn nhdn ra ngay rdng vdt B sé triuot xuong
con vdt A bi kéo lén. Do dé, trong bai todn nay ta cé thé chon chiéu duong cho cdc
chuyén dong theo chiéu nguoc lai so voi chiéu da chon trong loi gidi trén. Tuy nhién, toi
muoén thiét lap mot cong thiic tong qudt cho hé vdt nhu vay, qua dé ciing dé cdac ban thdy
cdch xit ly khi gdp két qud gia téc khong phi hop chiéu duong da chon.

Cdu két ludn cudi cung trong loi gidi trén chi duoc dp dung trong truong hop hé
khong cé ma sdt. Khi hé khong ¢6 ma sdt, cdc luc tdc dung vao méi vdt khong phu thudc
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vao chiéu chuyén dong cia cdc vat ciing nhu viéc chon chiéu duong ciia truc toa dé. Khi
hé c6 ma sdt, ro rang chiéu cia luc ma sdt phu thuoc vao chiéu chuyén dong ciia cdc vit,
do dé khong thé gid sit tuy ¥ cdc chiéu chuyén dong ciia cdc vat duoc. Trong truong hop
ta da gid thiét nham chiéu chuyén dong dan dén két qud gia téc cua cdc vdt bi am thi
budc phdi gid thiét lai chiéu chuyén dong va gidi lai bai todn. Tdt nhién khong ai dai gi
ma gid thiét ding vao truong hop nhdm nay dé phdi ghi loi gidi hai ldn. Ta cé thé tranh
duoc diéu nay bang cach dodn nhdn (sau khi da lam nhiéu bai todn va diic rit dugc nhiéu
kinh nghiém - thuc ra su dodn nhdn nay van phdi dua trén su nhdm nhanh dé so sanh mot
cdch dinh tinh cdc thanh phadn luc déng vai tro luc kéo va luc can) hodc bdang cach kiém
tra trudc (tinh nhdp va so sdnh cdc thanh phan luc déng vai tro luc kéo, luc giit va luc
cdn) hodc gid thiét va gidi bai todn trudc d ngodi nhdp.

2-14. Mot doan tau gom mot ddu mdy, mot toa 10 tan, va mot toa 5 tn, noi v4i nhau
theo thit tu trén bang nhiing 10 xo gidng nhau. Biét ring khi chiu tdc dung mot luc bang
500N thi 10 xo gian 1cm. Bo qua ma sat. Tinh do gian cua 10 xo trong hai truong hop:

a) Poan tau bat dau chuyén banh, luc kéo cia ddu may khong déi va sau 10 gidy van
toc cua doan tau dat téi 1m/s;

b) Doan tau 1én doc c6 do nghiéng 5% vdi van téc khong doi.

Bai giai:

Do gian x chia 10 xo tuan theo dinh luat Hic: F = kx.

Tir d6 xac dinh dugc hé s6 dan hoi:

k=X 230N _510¢N/m. T, T,

X lcm e -—

a) Luc cang cta 10 xo tht nhit
dong vai tro luc kéo ca hai toa tau
chuyén dong. Tir dinh luat II Newton ta

. .. v .
c6: T, = (m;+m,)a, v6i a =—. Suy ra do
t

gian cua 1o xo tht nhat:

Hinh cta bai 2-14

_T, _(m+m,)v_(10+5).10°1

| ; =3.10"m =3cm
k k.t 5.10%.10

Luc cang cta 10 xo thit hai: T,= m,a = d0 gian cta 10 xo thit hai:
T, m,v_ 5101
"k kt 51010
b) Khi doan tiu chuyén dong déu lén déc. Cac luc 10 xo phdi can bing véi cdc thanh
phan cta trong luc kéo xuéng. Cu thé:
T, = (m1 +m, )g.sin a

=1.10?*m=1cm

T, =m,g.sina
Trong d6, doc c6 do nghiéng 1a 5%, tic la sina = 0,05. = d6 gian cua cac 10 xo:
. 3
T _ (m, +m,)gsine _ (10+5).10 .49,8.0,05 _ 0.147m = 147em
k 5.10
m,gsina _ 5.10°.9,8.0,05

k 5.10*
Khoa Vat Li, trudng DH Khoa Hoc, DH Thai Nguyén

Xlz

k
T,
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2-15. Mot vat c6 khai lugng m = 200g, duoc treo & dau mot sgi day dai 1 = 40cm;
vat quay trong mat phang nim ngang véi van toc khong déi sao cho soi day vach mot mat
nén. Gia sir khi dé day tao v6i phuong thang ditng mot géc o = 36°. Tim van toc géc clia
vat va luc cang cua day.

Bai giai:

N
o,
1
!
1
1
1

p ¥ Hinh cha bai 2-15

Vat chuyén dong vach ra mot vong tron c6 ban kinh R = L.sina.
- -
Luc tdc dung Ién vat gém trong luc P va luc cang T (hinh v&). Téng hop céc luc
nay lam thanh luc huéng tam gay ra chuyén dong tron déu cta vat:

- - -
F =P+T (1)
Tir hinh 2- ta thiy:
T P mg 0298

cosa cosa cos36°
F,, = P.tgot = m.g.tgal. Ma  F,, =m.R®’= m.Lsino.®
= F, =mgtga=mlsina.o" .

=245N

Do do: o= g =5,6rad/s
Icosa

2-16. Xac dinh gia toc ctia vat m, trong hinh 2-8. B6 qua ma sat, khoi lugng cua
rong roc va day. Ap dung cho trudng hop m, = m,.
Bai giai:

Hinh 2-8
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Chi y ring siic cang cua day tai moi diém déu bang nhau, bing T. Tir hinh v& 2-8,
néu xét riéng vat m, ta co:

P, -T=ma, (D
Néu xét tieng vat m,, ta co:
2T - P,=mja,. )

St dung tinh chat ctia rdong roc ¢6 dinh va rong roc dong ta thiy rang, quang duong
di cia m, gap hai lan quang duong di cta vat m,, tir d6 kéo theo:

a;=2a, 3)
Nhan hai vé€ ctia (1) v6i 2 16i cong v€ theo vé véi (2) suy ra:
2(2m, —
a,=2a, = (2m, mz)g.
4m, +m,

Néum, =m,thi a, =2a, =% =392(m/s?).

Nhdn xét: thay gid tri ciia a, vao (1) ta cé thé tim duoc luc cdng cia cdc dady:
2(2m, —m, )g _ 3m m,g
4m, +m, 4m, +m,

2-17. Qua mot rong roc A khéi lugng khong ddng ké, ngudi ta luén mot soi day,
mot dau budc vao qua nang M,, dau kia budc vao mot rong roc B khoi luong khong dang
ké. Qua B lai vat mot sgi day khdc. Hai dau day néi véi hai qua nang M, va M;. Rong roc
A v6i toan bo cac trong vat dugc treo vao mot luc k& 16 xo (hinh 2-9).

Xac dinh gia tdc cta qua nang M; va s6 chi T trén luc k€, néu M, # M5, M, > M, +
M;.

Bai giai:

A

T=P -mja, =mg-m,

ek
T,
T,
+
T
P, :
M, I +
P,

Hinh 2-9

Chon chiéu duong cho cdc chuyén dong clia cic vat nhu hinh 2-9. Tir m6i quan hé
vé dudng di ctia cdc rong dong va c6 dinh ta thdy maéi quan hé gia téc ctua cac vat:

2a, =a, +a, )

Do céc rong roc ¢6 khai lugng va luc ma sdt & cc 6 truc ¢6 thé bo qua nén ta c6:

T=2T,; T, = 2T, (1)

Xét theo phuong chuyén dong cuia cdc vat, phuong trinh dinh luat IT Newton:

Ma, =M,g-T, (2)
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M,a, =T,—M,g (3)
Mja, =T, -M;g (4)
Thuc hién c4c phép bién doi:
(M, —2M, )g—M,a,
2M,
M, -2M, Jg - Ma,
2M,

(2)+2(3)>M,a, +2M,a, =(M,-2M,)g —a, =

(2)+2.(4) >M,a, +2M,a, =(M, -M,)g - a, = (

Thay a,, a; vao (¥):
(M, -2M, )g—Ma, n (M, —2M,)g~M,a,
2M, oM,
Nhan ca hai v€ cua phuong trinh v6i 2.M,M:
4M,M;a, =M M,;g-2M,M,g-M M;a, + M M,g-2M,M,;g—-M M,a,
(Mle +M,M; +4M2M3)31 = (M1M2 +M,M; —4M2M3)g
(MM, +M M, —4M,M, Jg
MM, +M M, +4M M,
St dung két qua nay vao biéu thitc clia a4 ta duoc:
MM, +MM, -4M M
(M1 _2M3)g_M1 ( 1 2 1 3 2 3)g
MM, +M M, +4M,M,
oM,
_ (M1 _2M3)(M1M2 +M M, +4M2M3)g—M1(M1M2 +M M, —4M2M3)g
2M, (MM, +M M, +4M,M,)
_3MM, -M M, —-4M,M,
MM, +M,M, +4M,M, 8

=2a, =

=a, =

33:

8M M, M ¢
MM, +M M, +4M,M,

Tr(2)= T,=M,g-Ma, =

Suy ra s6 chi cua luc ké:
16M M, M
T:2T1 — 1 2 3g
MM, +M M, +4M,M,

2-18. Mot chiéc xe khoi luong 20kg c6 thé chuyén dong khong ma sit trén mot mat
phing nim ngang. Trén xe c6 dat mot hon d4 khéi lugng 2kg (hinh 2-10), hé s6 ma sat
gilta hon dé va xe 1a 0,25. Lan thit nhat ngudi ta tdc dung lén hon d4 mot luc bang 2N, lan
thit 2 - bang 20N. Luc ¢6 phuong nim ngang va huéng doc theo xe. Xdc dinh:

a) Luc ma sat giita hon da va xe;

b) Gia toc cua hon da va xe trong hai truong hop trén.

Bai giai:

Luc ma sat nghi cuc dai git hon da va xe (f,, ). = kmg = 0,25.2.9,8 = 4,9N.
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m F
o[ =
L —

v o .

Hinh 2-10

- Truong hop thit nhdt: F = 2N. Do dé: F < f,,, hon d4 khong thé truot trén xe.
Trong trudng hop ndy hon d4 va xe hgp thanh mot vat duy nhét chuyén dong véi cling gia
toc a. Ta co:

F 2
a= =
M+m 20+2
Goi £ 1a luc ma sat giira xe va hon d4 (hinh 2-10). Xét riéng xe ta c6:
f .,=Ma= MF =18N
M+m

- Truong hop thir hai: F’= 20N

Trong truong hop nay F’ > (f,,)n. HOn da truot trén xe = luc ma sét giita xe va
hon dd ding bang lyc ma sat 16n nhat f,,, = kmg = 4,9N.

Goi a, la gia t6c cua hon d4, a, la gia toc cla xe.

Néu xét riéng hon da, ta co:

=0,09m/s>

F -f ,=ma, 3)
Néu xét riéng xe ta co :
Fms = M3.2 (4)
Tu (3) va (4) suy ra:
F—f ,
a, = = =7,5m/s
m

f
a,=—"=025m/s’
M

2-19. Nguoi ta kéo mot khdc gb trong lugng P véi van toc khong doi bing mot soi
day dai 1. Khoang cdch tir dau day t6i mat dat bang h (hinh 2-11)

a) Tim hé s6 ma sat gitta khic gé va mat dat (day dugc buoc vao trong tam cta khic
£0);

b) Néu day budc vao dau khic g thi do 16n ctia luc ma sét ¢6 thay déi khong?

Bai giai:
a) Goi Fla luc kéo gb, o g6c hop boi day kéo va mat dat. Vi khic gb chuyén dong

déu nén:
Fcosa - f, =0 (1)

N ¢

B, A E)

f

ms

vP
Hinh 2-11
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VI —h?
Tu (1) suyra: f :F.f

Luc nén vudng goc 1én mat duong:

N:P—Fsina:P—F%

_FJI* —h?

. . f
Do d6 hé s6 ma sat: k=—""=
N Pl - Fh

b) Su thay déi diém dat ctia luc Flam thay déi diém dit cta dp luc N giita tim g6 va

mit san nhung khong 1am thay déi do 16n clia Iuc nay. Do d6 luc ma sat van giit gid tri cii.

2-20. Viét phuong trinh chuyén dong ctia mot vién dan bay ngang trong khong khi,

néu ké dén luc can clia khong khi. Cho biét luc can ctia khong khi ty 1& v6i van toc clia vién
dan, hé s6 ty 1¢ 1a k, khdi luong ctia vién dan bang m.

Bai giai:
Luc can ctua khong khi 1én vién dan: f, = -kv, k 1a hé so ti 1é.
Theo dinh luat Niuton thit hai:

—kv :mﬁ
dt

hay o_Kg (1)
\' m

Tich phan hai vé€ ctia (1) ta duoc:

k
——t

v=Ce ™ 2)
C 1a hang s6 tich phan. Lic t=0; v = v, tlr (2) suy ra C = v,
k
Phuong trinh (2) tré thanh: v=v e ™ 3)
Goi x l1a quang dudng ma vién dan di dugc theo phuong ngang ta cé:
dx Y
v=—=ve™ 4
a Ve “)
—mv._ =
Suy ra: x = k"em +B (®))

o

B 1a hing s6 tich phan. Tix diéu kiént=0,x =0, suy ra: B=

k
Thay B va (5) ta dugc: x=%(1—e m J

2-21. Viét phuong trinh chuyén dong ctia mot vat roi néu ké dén luc can cuia khong

khi, biét rang luc céan ty 1€ v6i van téc clia vat roi.

Bai giai:
Luc téng hop dat 1én vat roi: F = mg — kv

Theo dinh luat Niuton thtt hai: mg —ky = m% .

Z>g=g—£V=—£(V—%j (1)
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Patu=v- % . Phuong trinh (1) tr& thanh:

du  k du k

—=——u—>—=——dt )
dt m u m
L4y tich phan hai v€ cua (2)
k k
= u=Ce mtzv—%%V:%+Ce m (C1a hang s6 tich phan).

Tai thoi diémt=0,v=0= c:_%

_k
_ v:%(l_e j
k

Quing dudng ma vat roi dugc dén thoi diém t (phuong trinh chuyén dong):

h ‘ _k 2 ( k
R e (]
0 k k k

0

2-22. Tinh luc ddy trung binh clia hoi thudc sting 1én diu dan & trong ndng mot sting
bo binh, biét ring ddu dan c6 khoi lugng m = 10g, thoi gian chuyén dong cha dan trong
nong la At = 0,001 giay, van toc cta vién dan & dau nong 1a v = 865m/s.

Bai giai:
Gia t6c trung binh cua vién dan trong nong sung:
= Av_v-0_v
At At At
Luc day trung binh cta thudc sting 1én vién dan:
F=ma=""=8650N
At

2-23. Mot toa xe khoi luong 20 tdn chuyén dong véi van toc ban ddu v = 54km/h.
Xac dinh luc trung binh tac dung 1én xe, néu toa xe dung lai sau thoi gian: a) 1 phat 40
giay; b) 10 giay ; c) 1 giay.

Bai giai:
Lam tuong tu bai 2-22 nhung & day la luc ham. Ta van c6 cong thiic:
= _. mAv
F=m.lal=
At

Thay s6: m = 20 tan = 20.10°kg; v = 54km/h = 15m/s; Av=l0—vI=15m/s va cic
khoang thoi gian tuong tng (ddi theo don vi gidy) ta s& c6 duoc cdc két qua nhur trén.

2-24. Mot vién dan khoi lugng 10g chuyén dong vé6i van téc v, = 200m/s dap vao
mot tAm g6 va xuyén sau vao tim gbé mot doan 1. Biét thoi gian chuyén dong clia vién dan
trong tam gb bang t = 4.10* giay. X4c dinh luc can trung binh clia tAim gd 1én vién dan va
do xuyén 1 cua vién dan.

Bai giai:
Gia t6c trung binh cua vién dan khi xuyén vao go:
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AVl _10=v,l v,

At t-0  t

Luc can trung binh ctia tdim gob 1én vién dan:
-3

mv, _ 10.107°.200 =50()O(N)

t 4.107
Do xuyén xau cua vién dan:
2

2
Yo _ Yo =%V0t=%.200.4.10_4=4.10_2(m)=4cm.

lal=

F=m.lal=

l=——"=
2lal 2V0

2-25. Mot phan tlr ¢6 khéi luong m = 4,56. 10%g chuyén dong vé6i van toc v =
60m/s va cham dan héi vao thanh binh véi géc nghiéng o = 60°. Tinh xung lugng cta luc
va cham ctia phan t&r 1én thanh binh.

Bai giai:

St dung dinh luat IT Newton dang 2 ta duoc xung luc ctia phan tir tic dung lén thanh
binh la:

F.At = AP = m.AV = m(2.v.cos &) = 4,56.107°.2.60.cos 60° = 2,74.10™*(N.s)

2-26. Mot xe khoi luong 15 tan chuyén dong cham dan déu véi gia toc c6 do 16n
bang 0,49m/s*. Biét van toc ban dau cha xe 12 v, = 27km/h. Hoi: a) Luc ham tdc dung lén
xe; b) Sau bao lau xe dung lai.

Bai giai:
a. Luc ham t4c dung 1én xe
F=ma =15.10".0,49 = 7350(N)
C6 chiéu nguoc chiéu chuyén dong
b. Thoi gian xe ding lai la t

v:vo—at20—>t=£
a
(= 27/3,6 ~15.3(s)
0,49

2-27. Trong mat phang ditng chon hé truc toa do Oxy véi Ox nim ngang, Oy thang
dung.
Mot chat diém dugc ném tir diém c6 toa do (2, 0) (don vi mét) theo phuong thang
ding lén trén véi van téc ctia 10m/s. Tinh do bién thién momen dong luong clia chat diém
doi v6i goc O trong khoang thoi gian tir ldc ném 1én dén ldc roi xudng ding vi tri ban
dau. Cho khai lugng chat diém m = 1kg.

Bai giai:
Lic ném
L=L,=7xp,
Lic vat trd lai diém ném
f‘:f‘zzfxf)zz_fxﬁ (P, =-P,)
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Do bién thién momen dong luong
AL=L,-L, =-2fxmy
Xét vé do 16n
AL =2.m.v.x =2.1.10.2 = 40(kg.m? /s)

2-28. . Chat diém khoi luong m dugc ném Ién tr mot diém O trén mat dat, véi van
toc ban dau v, theo huéng nghiéng géc o v6i mat phang ngang. Xac dinh mémen dong
luong ciia chat diém do6i véi O tai thoi diém van téc chuyén dong clia chat diém nim
ngang.

Bai giai:
Momen dong luong tai diém cao nhét
v sin® &
L=mv_y_ =mv_cos a’.z—
g

mv’ sin’ @.cos &

2¢g
2.31. Chat diém khéi luong m duoc ném lén tir mot diém O trén mat dit véi van toc
dau v, theo huéng nghiéng géc o v6i mat phing ngang. Xéc dinh tai thoi diém t va doi
v6i O.
a) momen ngoai luc tic dung lén chat diém;
b) momen dong luong cuia chat diém.
B0 qua sttc can khong khi.

L=

Bai giai:
a. Ngoai luc 1a trong luc, momen cua trong luc

M;,, =mgx =mgv, cosa.t (x la toa do theo phuong ngang cua vat)

b. Momen dong luong L = T x p

i

j ok
—L=m|x y z =m‘(xvy—yvx1
V)’

v

X

v

z

L=mlv, cosa.t(v,sina—gt)- (vo sin at —%gtzjvo cosar‘

L= %.m.g.vo.cos at’

2-30.  Trén mot mat phang nam ngang nhan (hinh 2-12) ¢6 1 chat diém khoi luong m
chuyén dong buoc vao 1 soi day khong co dan, dau kia ctia day dugc kéo qua 116 nho O véi
van t6c khong déi. Tinh stic cing clia day theo khoang cich r giita chat diém va O biét ring
khi r =1, van toc clia chat diém 12 @,.

Hinh 2-12
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Bai giai:
Bao toan momen dong lugng ta c6
2

mvr =mv r, = 0=00, -5
r

Luc cang T cta sgi day
4
T
T=mao’r=ma, %

2-31. Mot nguoi khai luong 50kg ding trong thang may dang di xudng nhanh dan
déu véi gia toc bang 4,9m/s%. Hoi ngudi c6 cam giac thé nao va trong luong biéu kién cla
nguoi d6 trong thang may?

Diép s6: Ngudi c¢6 cam gidc “mat” mot phan trong luong. Trong luong biéu kién
bang 145N

Bai giai:
Dinh luat IT Newton dp dung cho nguoi trong thang may
N+mg=ma—>N=m (a-8)
m_,N 12 khoi lugng ctia ngudi va phan luc ma san tiac dung lén ngudi (v6i do 16n
bang trong lugng cuia ngudi)

Thang mdy di xuong nhanh dan déu, a hudng xudéng, nén
N=m(g—a)<mg

Vay nguoi cam thay nhe hon va trong lugng biéu kién clia ngudi trong thang mdy
Fzsz@—ﬂ
P'=50.(9,8—4,9) =~ 245(N)

2-32. Trong mot thang may nguoi ta treo ba chiéc 10 xo, & dau cac 10 xo ¢6 treo ba
vat khéi lugng 14n luot bang 1kg, 2kg va 3kg. Tinh luc cang cua céc 10 xo:
a) Ldc thang mdy ding yén; b) Luc thang may roi tu do.

Bai giai:

a. Luc cang cta céc 10 xo lan lugt
T, =m,;g=9,8N,
T,=m,g=19,6N
T; = m;g=29,4N

b. Luc cang ctia cac 10 xo trong truong hgp roi tu do
T+mg=mg >T=0
Hay T, =T,=T;=0

2-33. Mot thang may duoc treo & ddu mot day cap dang chuyén dong lén phia trén.
Lic dau thang mdy chuyén dong nhanh dan déu sau d6 chuyén dong déu va trudc khi
dimg lai chuyén dong cham dan déu. Hoi trong qud trinh trén, luc cang cta day cap thay
déi nhu thé nao? Cam gidc clia ngudi trén thang mdy ra sao?

Bai giai:

Trudng hop thit nhat ngudi cam thay “nang” hon;
Truong hop thit hai - binh thudng

Truong hop thit ba - “nhe” hon.
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Dinh luat II Newton dp dung cho khoang chtta nguoi trong thang may
T+mg=ma >T=m(E-g)
Khi thang mdy chuyén dong nhanh dan déu 1én phia trén, @ hudng lén do d6
T=T =m(g+a) (1)
Khi thang mdy chuyén dong déu
T=T,=mg
Khi thang mdy chuyén dong cham dan déu lén phia trén, a huéng xuoéng do dé
T=T,=m(g-a)
Vay nén luc cang day cép theo thi tu giam dan
Dinh luat II Newton dp dung cho nguodi trong thang may
N+mng =mn5—>N=mn(ﬁ—§)
m_,N 12 kh6i lugng ctia ngudi va phin luc ma san tic dung 1én ngudi (véi do 16n
bang trong lugng cuia ngudi)
Giong nhu phuong trinh (1), trong luong cua ngudi theo thit tu trén s€ giam dan, hay
ngudi trong thang may theo tht tu sé cam thay : "nang hon", "binh thuong", va "nhe hon".

2-34. Trén mot dia nam ngang dang quay, nguoi ta dat motv at ¢6 khéi lugng m =
1kg céch truc quay r = 50cm. Hé s6 ma sat gitta vat va dia bang k = 0,25. Hoi:
a) Luc ma sat phai c6 do 16n bang bao nhiéu dé vat dugc giit trén dia néu dia quay
vGi van toc n = 12 vong/phuit;
b) Vi van téc goc nao thi vat bat dau trugt khoi dia?
Bai giai:
Céc luc tdc dung vao vat bao gom trong luc cua vat, phan luc ctia dia 1én né (truc doi
véi trong luc) va luc ma sat. Phuong trinh dinh luat Newton
F =ma, =m@’r =4mz’f’r
a. Dé khong truot thi
E,.2 Amz’f’r

2
E > 4.1.3,142.(%) .0,5=0,789(N)

b. Do F, <kN=kmg, nén dé vat bat ddu trugt khoi dia thi theo (1), ta c6

m’r >kmg - @ > ke

r
Vat bét ddu truot khi

w= /0’25'9’8 ~2,2(rad/s)
0,5

2-35. X4c dinh luc nén phi cong vao ghé€ may bay & cdc diém cao nhét va thap nhat
ctia vong nhao 16n néu khéi luong cua phi cong bang 75kg, ban kinh cta vong nhao 1on
bang 200m, va van t6c clia mdy bay trong vong nhao 1on luon luén khong déi va bing
360km/h.

Bai giai:
Dinh luat IT Newton dp dung cho phi cong
mg + N =ma (1)
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N 12 phan luc ma ghé tic dung lén phi cong (bing va nguoc chiéu véi luc nén cua
phi cong 1én ghé).
Tai di€ém cao nhat clia vong nhao 10n, theo phuong huéng tam, (1) duoc viét thanh:

v’ v’
mg+N, =m——>N=m| —-
o em ool
2
N, =75 (10—0)—9,8 =3015(N)
200
Tuong tu tai diém thap nhét ctia vong nhao 1on:
V2 VZ
—-mg+N, =mE%N2 =m(E+g

2
N, = 75[M 4 9,8] — 4485(N)
200

2-36. Mot may bay phan luc bay véi van toc 900kg/h. Gia thiét phi cong c6 thé chiu
duoc su tang trong lugng 1én 5 14n. Tim ban kinh nho nhat ciia vong lugn ma may bay c6
thé dat duoc.

Bai giai:
Hop luc tdc dung vao phi cong theo phuong huéng tam la Fy,. Dinh luat II Newton
2
myv
TR

Trong may bay (hé quy chi€u phi quan tinh) phi cong chiu tac dung cua trong luc va
luc huéng tam
mg +F, =ma
Theo dé bai:
T 2

G+ <50 5 Y <4
m R

2 2
%RZV—:(zs—O)zMOO(m)
4g 498
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Chuong3 i
PONG LUC HOC HE CHAT PIEM
PONG LUC HOC VAT RAN

3-1. Tai ba dinh clia mot tam gidc déu canh a c6 dat ba chat diém, khoi luong 1an
luot bing m,, m,, m;. Xac dinh khai tAm cta hé ba chét diém dé.
Ap dung cho truong hop: m, = m; = m; m, = 2m.

Bai giai:

Chon hé toa do nhu hinh vé&. Toa do cta céc chat diém: m,(0; V3a/2); m,(-a/2; 0);
m;(a/2; 0). Do doé:

e i

g =
Zm,.
N X, = m X, +m,X, +myx; _ m,—m, 'E
m, +m, +m, m,+m, +m, 2
y, = my, +m,y, +m,y; _ \/gmra
m, +m, +m, 2(m1+m2+m3)

3a

V6imy =m; =m, m; = 2m: x5 =0,y4 :T; tiic G nam tai di€ém chinh giita cta
dudng phan gidc tng vé6i goc dinh dat chat diém khéi lugng 2m.
3-2. Trén mot dia tron dong chat ban kinh R ¢6 khoét mot 16 tron nho bén kinh r;

tam cta 16 khoét nam céch tam cua dia mot doan bang R/2. Xac dinh vi trf khoi tAm cua
dia trén.

Bai giai:

Hinh cua bai 3-2
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C6 thé coi dia tron ban diu 12 mot hé gém mot dia tron nhd (phan bi khoét), ban
kinh r, c6 khoi tam nam tai O,, lap v6i phan dia con lai sau khi 16n bi khoét (phan duoc to
bang cac dau chdm), c6 trong tAm nim tai O,. Hién nhién 1a hé¢ ndy c6 trong tam roi vao
ding tam O cuta dia ban dau.

Xét hé quy chi€u c6 goc toa do nam tai tAm dia tron. Goi cdc vecto vi tri khoi tam
clia dia chua khoét 18, dia da khoét 16 va phan dia bi khoét ra lan luot 1a ¢&,3,b, . Trong d6:

6=0,‘B‘=R/2.

Ta cé: M.¢ =m,d +m,b
=  paR*.0=p(R>-m?)i+pm>b (trong 46 p 1a mat do khéi lugng clia
dia).
~ r’ - r’ b Rr® b
= a=-— b=- b—=- —
R’ -1’ R’-r’) b 2(R*-r’)b

Vay, khoi tam cua dia da bi khoét nam céach tam O vé phia doi dién vai 16 khoét
mot doan:

X:‘B‘:ZRQ—rZ

3-3. C6 mot bé sing khoi luong 10 tén c6 thé chuyén dong khong ma sét trén dudng
ray. Trén bé sing c6 gian mot khau dai bac khoi lugng 5 tan. Gia st khiu dai bac nha dan
theo phuong dudng ray. Vién dan c6 khai lugng 100kg va c¢6 van toc dau nong 1a 500m/s.
Xac dinh van t6c cua bé stiing ngay sau khi ban, biét rang:

a) Lic dau bé sing ding yén;

b) Tru6c khi ban, bé sting chuyén dong vé6i van téc 18km/h theo chiéu bén;

¢) Trudc khi ban, bé sting chuyén dong véi van téc 18km/h ngugc chiéu ban.

Bai giai:

Goi khoi lugng sting va vién dan lan lugt 1a M va m, van toc ctia bé sing trude va
sau khi béan, ciia vién dan ban ra khoi nong 1an luot 1a v, v’ va v,. Xét vién dan ban ngugc
chiéu chuyén dong ban dau.

Theo dinh luat bao toan dong luong:
(M +m)v=Mv'+m( v'=v, )
= (M%—m)v’z(M%—m)v%—mv0
m
M+m
a) Bé stung ding yén: v =0, v, = 500 (m/s)

+13L.500 ~331(m/s)
15.10° +100

B¢ sting chuyén dong nguoc chiéu bin véi van toc 3,31 (m/s).

!

= vV=v+

Vo

’

b) B¢ sting chuyén dong theo chiéu ban: v = 8(km/h) = 5 (m/s), v, = -500 (m/s)
v'=5-331=1,69(m/s)
Bé sting chuyén dong cting chiéu béan véi van toc 1,69 (m/s).
¢) Bé sing chuyén dong ngugc chiéu ban: v =5 (m/s), v, = 500 (m/s)
vV=5+331=831(m/s)
B¢ sting chuyén dong nguoc chiéu ban vdéi van toc 8,31 (m/s).
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3-4. Mot xe chd diy cat chuyén dong khong ma sat v6i van toc v, = 1m/s trén mat
duong nam ngang (hinh 3-3). Toan bo xe cat ¢6 khdi luong M=10kg. Mot qua cau khéi
luong m = 2kg bay theo chiéu nguoc lai véi van t6c nam ngang v, = 7m/s.

Sau khi gap xe, qua cAu nim ngap trong cat. Hoi sau d6 xe chuyén dong theo chiéu
ndo, véi van toc bang bao nhiéu?

Bai giai:
Theo dinh luét bao toan dong luong:

My, —mv, =(M +m)v

My, — 1-2.
N v = Vl sz _ 10.1-2.7 - —0’33(11’1/5)
M+ m 10+2

(Chiéu duong ctia van toc 1a chiéu chuyén dong ban diu cia xe)
Vay, xe chuyén dong véi van toc 0,33 (m/s) nguoc véi chiéu chuyén dong ban diu
cua xe.

3-5. Mot khdu dai bac khong c6 bo phan chong giat, nha dan dudi mot goc o = 45°
so v6i mat phang nim ngang. Vién dan c6 khoi lugng m = 10kg va ¢6 van toc ban ddu v,
= 200m/s. Dai bac c6 khoi lugng M = 500kg. Hoi van téc giat cua sing néu bo qua ma
sat?

Bai giai:
Goi van toc giat ctia sing 1a v. Do bo qua ma sat nén hé bao toan dong lugng theo
phuong ngang:
Mv+mv,cosa =0

_mv,cosa _ 10.cos 45°

~-2.82(m/s)
M 500

= V=

3-6. Mot hoa tién ldc ddu ding yén, sau d6 phut khi déu dan ra phia sau véi van toc
khong déi u = 300m/s doi v6i hoa tién. Trong méi gidy, luong khi phut ra bing u = 90g.
Khoéi lugng téng cong ban dau ctia hoa tién bing M=270g. Hoi:

a) Sau bao lau hoa tién dat tGi van toc v = 40m/s;

b) Khi khéi lugng téng cong clia hoa tién 1a 90g thi van tdc cia hod tién 1a bao
nhiéu?

B0 qua stic can cua khong khi va luc hit cua Trai Dat.

Bai giai:

Xét tai thoi diém t, khoi lugng con lai cha hoa tién 1a M, van téc 1a v. Sau mot
khoang thoi gian nho dt hoa tién phéng thém mot khéi luong dM, dat van téc 1a v+dv,
phan khi phut ra ¢6 van toc la (v-u).

Theo dinh luét bao toan dong luong:

M.v=(M-dM) v+dv)+dM.(v—u)
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av_am d_prau
u M 0 u My M

= Yo M, _ In M,
u M M, —ut

= Van t6c clia hoa tién tai thoi diém t tuan theo biéu thic:
M M

v=uln—2=uln 0 *)
M M, —ut

a) Thoi diém t van toc hoa tién dat van toc v = 40 m/s. Tir biéu thic (*) suy ra:

(V) M, { ( VHMO
expl| — | = = t=|l—exp| —— | |—
u/ M,-u u/| U

=>t= (1 — exp(— ﬂD 270 ~0,375(s)

300/) 90
b) Van t6c ctia hoa tién khi khéi lugng con M = 90g:
M 270

v=v, lnﬁo = 3oo.lnW ~330(m/s)

3-7. Tim moémen dong lugng cua Trai Dat doi v6i truc quay riéng cua nd. Xem Trai
bat 1a mot hinh cau dac, dong chét ¢6 ban kinh R = 6400km, c6 khéi lugng riéng trung
binh p = 5,5g/cm’.

Bai giai:
Momen dong luong cia mot qua cau diac dong chat quanh mot duong kinh 1a:
L=lw=|2Mr* | %X =4—”.,o.4—”R3.R2
5 T 5T 3
1677 pR® 1677 55006,4.10°f
15 T 15~ 24.3600

~72.10% (kg.m>/s)

3-8. Mot dia tron dong chat khoi Iuong m = 0,3kg, ¢6 ban kinh R = 0,4m, dang quay
v6i van toc géc = 1500 vong/phit. Tac dung 1én dia mot mémen ham; dia quay cham
dan va sau thoi gian At = 20 giay thi ding lai. Tim momen ham do6.

Bai giai:
D6i v6i hé chuyén dong quay quanh truc ¢6 dinh v6i momen luc khong déi, van toc
gbc ctia hé bién déi déu theo thdi gian véi gia téc géc B:

M o-w,
p= It
1500.27
~ 5 0,3.0,4°.
N M:&:I(‘" ®)_ mR’o, ~—0,19(N.m)
t t 2t 2.20

3-9. Mot tru dac, dong chat khoi lugng m = 100kg, ban kinh R = 0,5m dang quay
xung quanh truc cua né. Tac dung 1én tru mot luc ham F = 243 4N, ti€p tuyén véi mat tru

Khoa Vat Li, trudng DH Khoa Hoc, DH Thai Nguyén



va vuong goéc vai truc quay. Sau thoi gian At = 31,4 gidy, tru dung lai. Tinh van téc goéc
cua tru ldc bat dau tdc dung luc ham.

Bai giai:

Khi tidc dung luc ham F 1én tru dic, ta tao ra mot momen luc ham lai chuyén dong
quay cua tru:
_w—w K
o

Mt FRt 2Ft
j— a)o = )—— =— 3 = —
I mR " /2 mR

B

22434031400 4/4)
100.0,5

3-10. Mot tru rong ¢6 khai luong 50kg, duong kinh 1m, dang quay véi van toéc 800
vong/phit. Tac dung vao tru mot luc ham tiép tuyén véi mat tru va vuong goc véi truc
quay. Sau 2 phut 37 giay, tru dung lai. Tim:

a) Momen ham; b) Luc ham ti€p tuyén.

Bai giai:
Ta co:
800.27
_ 2 5005
M=£:1(“’ @)__mRo__ 60 - _6,67(N.m)
At At t 157
p_M__mRo__ 667 _ ~13,34(N)
R t 0,5

3-11. Mot thanh déng chat chiéu dai 1 = 0,50m c6 thé quay tu do xung quanh mot
truc nam ngang di qua mot ddu cua thanh. Mot vién dan khoi lugng m = 0,01kg bay theo
phuong ndm ngang véi van toc v = 400m/s tGi xuyén vao dau kia clia thanh va mac vao
thanh. Tim van t6c géc clua thanh ngay sau khi vién dan dap vao thanh. Biét ring momen
quén tinh ctia thanh d6i véi truc quay bing Skgm?.

Bai giai:

Ap dung dinh luat bao toan mémen dong lugng cho hé thanh — vién dan:

mvl=Tw=(+m)o

= mvl - 0,01.400.0,2 ~ 04(rad/s)
I+ml®~ 5+4+0,01.0,5

3-12. Mot dia tron dong chat khoi luong m, = 100kg quay véi van téc goc o, = 10
vong/phit. Mot nguoi khoi lugng m, = 60kg ding & mép dia. Hoi van toc géc cua dia khi
ngudi di vdo ditng & tam cua dia. Coi ngudi nhu mot chat diém.

Bai giai:
ap dung dinh luat bao toan momen dong luong cho hé nguoi — dia:
Lo, = 1,0,
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Lo 0,5mR?*+m,R? b oot 2m,

= a, =—a
o, 0,5.m,R> : m, :
= @ % .10 = 22 (vong/phiit)

3-13. Xac dinh moémen qudn tinh cia mot thanh dong chat dai mot khoi lugng m doi
VGi c4c truc sau day:

a) Truc di qua diém giita clia thanh va tao v6i thanh mot géc o ndo do;

b) Truc song song véi thanh va cdch thanh mot doan d;

¢) Truc vudng géc vé6i thanh va cach diém giita thanh mot doan d.

Bai giai:

a) Ta so sanh trudng hop nay véi trudng hop truc quay di qua diém gifta thanh va
vuong goéc véi thanh. Ta thay trong hai trudng hop, tai cidc diém nhu nhau trén thanh,
khoang cdch tir diém d6 dén truc quay gap nhau mot so 1an khong déi 1a sina 1an:

r=r.sina

= dm.r® =dm.r; sin’ a

= Irzdm = sin’ a.jrlz .dm
: 1 :
= I=Il.sm20(:—2m12sm2a'

b) Xét truc quay trung véi thanh, tai moi diém trén thanh, khoang cach tir diém dé
dén truc quay luon bang khong, nén momen quén tinh cta thanh ddi véi truc quay tring
véi thanh 1a bang 0. St dung dinh 1y Huyghen-Steiner:

I=0+md* =md’
c¢) Su dung dinh 1y Huyghen-Steiner:

1 :iml2 + md*
12

3-14. Mot dia bang dong (khoi luong riéng p = 8,9 x 10°kg/m?) c6 bé day b = 4.10°
>m, ban kinh R = 5.10”m. Dia bi khoét thung hai 16 tron ban kinh R/2 nhu hinh 3-4. Tim
momen quén tinh cua dia da bi khoét doi véi truc vuong goc véi dia va di qua tam O cua
dia.

Bai giai:

Goi I, 1a momen quén tinh cua dia chua bi khoét vGi truc quay A di qua tam va
vuong goc voi dia; I, va I, la momen quén tinh cua cac phan bi khoét di doi véi truc quay
di qua tdm phan bi khoét va vuong goc véi dia. Ta thay:

_MR* _ pbaR’.R® _ mpbR*

1
L) 2 2
T.R?
2 pb =" R’ 4
Tuong tu: I =1,= m(R = 4 = bR
22 8 32

Theo dinh 1y Steiner — Huyghen, momen quén tinh ctia phan bi khoét di véi truc
quay A la:
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. zpbR* R (Rjz 370bR *
11212: =

+ | =

32 po 4 2 32
Momen quan tinh I, cua dia da bi khoét doi véi truc A la:
_ mpbR* 5 3mpbR*

Ik = I() - I'l _1,2 - 2 * 32
4 3 -3 4
_ SJZ',TER _ 57.89.10 .14210 .0,05 <2210 (kg.mz)

3-15. Tim moémen quan tinh cta Trai Dat d6i véi truc quay clia né néu 1ay ban kinh
cta Trai Dat 1a R = 6400km va khdi luong riéng trung binh cta Trdi Dat bang p = 5,5.10°
*kg.m’.

Bai giai:
Trai Dat ¢6 hinh cau nén momen quan tinh ctia Trai D4t doi véi truc quay cia no la:

5
1=2mr? =2 p P ps g2 - 8PRC
5 573 15

- 8—;’.5,5. 10°(6,4.10°) =99.10” (kg.m?)

3-16. Tac dung 1én mdt banh xe ban kinh R = 0,5m va ¢6 momen quén tinh I =
20kg.m?, mot luc ti€p tuyén véi vanh banh F, = 100N. Tim:

a) Gia toc cua banh xe;

b) Van t6c dai cia mot diém trén vanh banh sau khi tac dung luc 10 giay biét ring
lic dau banh xe ding yén.

Bai giai:
Gia toc gbc cua banh xe la:
p-M_ER_10005
1 1 20
Van toc ciia mot diém trén vanh banh xe sau t = 10s 1a:

v=aR = (Bt)R =2,5.10.05=12,5(m/s)

= 2,5(rad/s2)

3-17. Mot banh xe ban kinh R = 50cm dang quay du6i tdc dung cia momen luc M =
980Nm. Hoi phai cho méi md phanh tédc dung lén vanh banh mot luc bing bao nhiéu dé
banh xe quay cham din véi gia toc géc p = -2,5rad/s>. Biét hé s6 ma sit k = 0,25, moémen
quén tinh clia banh xe d6i véi truc quay I = 50kg.m? (hinh 3.5).

Bai giai:

Goi luc ma mdi mé phanh tic dung lén vanh banh xe 1a F. Luc ma sit gdy ham xe sé
c6 phuong ti€p tuyén vé6i banh xe va c6 tdng do 16n biang 2kF (do hai m4 phanh tao ra).
Ta c6:
~_M-M,, M-2kFR

p I I
L p_M- 18 _980-50(-25) _ 4420(N)
2kR 2.0,25.0,5
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3-18. Mot cuon chi ¢6 khai luong m duoc dat trén mot mat phang nim ngang (hinh
3-6). Momen qudn tinh ctia cudn chi doi véi truc ciia né bang I. Nguoi ta kéo cudn chi
bang mot luc . Hoi:

a) Géc o gifta luc F vA mat phang nim ngang phdi bang bao nhiéu dé cuon chi
chuyén dong c6 gia téc vé phia luc kéo;

b) Luc F phai c6 do 16n bang bao nhiéu dé cudn chi khong trugt? Cho hé s6 ma sat
gifta cuon chi va mat phang bang k.

Bai giai:

a) Muon cho cudn chi c6 gia téc vé phia luc kéo, cudn chi phai quay theo chiéu kim
dong ho. Khi do:
Fcosa(R -rcosa)—-Fsina.rsina >0
= FRcosa—Fr>0

= COSCL’>L
R

b) Ta c6 hé phuong trinh:

Fcosa—F, =my=mRp

mg—-N-Fsina=0

FR cosa—Fr = (I+mR2),B

N=mg-Fsina
F(R cosa—r) Icos o+ mRr

EF, . =Fcosa—mR —=F >
I+mR [+mR
Dé cuon chi khong truot ta can co:
N=>0
IF,|<kN
F< M8
sinca
=
|Ic0sa'—mRr| <k( Fyi (Z)
+—— <k(mg—Fsin
I+mR*® 8
2
N F< kmg(]+mR )

I(cosa + ksin )+ mR(r + kRsin )

3.19- Trén mot tru réng khoi lugng m = 1kg, ngudi ta cudon mot sgi day khong gian
c6 khoi luong va dudng kinh nhd khong ddng ké. Dau tu do clia day dugc gan trén mot
gid ¢6 dinh (hinh 3-7). D€ tru roi du6i tdc dung clia trong lugng. Tim gia toc cha tru va
stic cang cua day treo.
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Bai giai:

P

Tru vira quay vura roi. Goi T la stc cang day. Thiét 1ap cac phuong trinh luc va
momen luc, ta cé:
mg—-T =my
TR = I =mR’f
Mat khac, tir moi lién hé gitta van toc dai va van toc goc, ta co:
v=aR =y=pR
Ta c6 hé phuong trinh:
{mg—sz;f {Zm}/:mg
=

T=mRfS =my T=my
yzgz%:4,9(m/52)

= ; 2198
T="E="2%_49(N)

2 2

3-20. Hai vat c6 khoi luong lan lugt bang m; va m, (m; > m,), dugc ndi v6i nhau
bang mot sgi day vat qua mot rong roc (khoi lugng ciia rong roc bing m) (hinh 3-8). Tim:

a) Gia tOc cua cac vat;

b) Stic cang T, va T, cua cac day treo. Coi rong roc la mot dia tron; ma sat khong
dang ké. Ap dung bing s6: m, = 2kg, m, = 1kg; m = Ikg.

Bai giai:
Thiét 1ap cac phuong trinh luc va momen luc:
mg—T, =my
T, -m,g=m,7,
2
(T1 _Tz)R =15 = m§ ~%
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Dé thay y, =y, = 7, = 7, ta ¢6 hé phuong trinh:

T = ( ) T1:m1(g_7)
T, =m,(g+7) =T, =m,(g+7)
m m

=T 37/ 37:(m1_m2)g_(m1+m2)7
ml(4m2+m)g
1_2m +2m, +m
T1=m1(g—}/) 1(4 _i )
= T2=m2(g+}/) = Tzzm2 SRR

2m, +2m, +m
(Zml +2m, + m)}/z 2(ml —m, )g
2(m1 B mz)g

2m, +2m, +m

3-21. Mot hé gobm mot tru dac dong chat khoi luong M = 2,54kg va mot vat nang
khoi lugng m = 0,5kg dugc ndi v6i nhau bang mot soi day vat qua rong roc (hinh 3-9). Bo
qua khoi luong cua day, cta rong roc va khung gan véi tru. Tim gia t6c cla vat nang va
stic cang cua day.

Bai giai:
Goi T la stc cang day, tir cadc phuong trinh luc va momen luc, ta cé hé sau:
mg—T=my mg—T =my

2
=
TR:I,B:(M;{ +MRZJ§ ngM;f

g 5 ¥ m4 oM 0,5+1,5.2,54
— ; = 2
T= EM}/ T= %M;/: 1,52,54 1,14 = 4,33(N)

3-22. Mot vat A khéi lugng m truot trén mat phang nghiéng va lam quay mot banh
xe ¢6 ban kinh R (hinh 3-10). Momen quén tinh cta
banh xe doi véi truc quay bang I. Khéi lugng cla
khong dang ké. Tim gia t6c g6c ciia banh xe?
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Bai giai:
Goi T 1a stc cang day, ta c6 hé phuong trinh:

{TR =18

T-mgsina +kmgsina =my=mRf
= éﬂ—mRﬂzmgsina—kmgcosa

N B= ng(sma'—ljcosa)
[-mR
Véi k 12 hé s6 ma st clia mat phang nghiéng:
+ Néu k > tgar, hé & trang thdi can bang: =0.

’ R si
+ Néu k=0 thi g="8250F
[-mR
3-23. Mot thanh ¢6 chiéu dai 1 = Im quay xung quanh mot truc nim ngang di qua
mot dau cla thanh. Lic ddu, thanh & vi tri ndm ngang, sau d6 dugc tha ra (hinh 3-11).
Tim gia t6c géc cha thanh liic bat ddu tha roi va ldc thanh di qua vi tri thang ding.

Bai giai:
Momen luc do trong luc gay ra quanh truc quay khi thanh nghiéng mot géc a so véi
phuong thing ding 1a:
M =F(/2)sina

Vay: B= % _ 1mglsma' E _ 3g szllna'
2| —ml*+m—
12 4
+ Tai vi trf ban ddu: o= 90% f= 32—‘;’ - 329’18 —14,7(m/*)

+ Tai vi tri thanh di qua vi tri thang ding: 0 =0: £=0.

3-24. Mot dia tron dong chat ban kinh R, khéi lugng m ¢6 thé quay xung quanh 1
truc nam ngang vuong goc voi dia va cdch tam dia mot doan R/2. Dia bat dau quay tir vi
tri twong Gng vGi vi tri cao nhat ciia tam dia véi van toc dau bang 0. Xdc dinh mémen
dong luong cua dia d6i véi truc quay khi dia di qua vi tri thap nhat.

Bai giai:
Momen quan tinh cua dia doi véi truc quay la:
2 2
IzlmR2+m R = 3mR
2 2 4
ap dung dinh luat bao toan nang luong:

2 2

2 20 21
2 3
=  L=.2mgRI :1/6ngR :mRJ%gR
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3-25. Mot hé chit diém c6 téng dong lugng bing K vi momen dong lugng L d6i
v6i mot diém O. Xac dinh momen dong luong ciia hé d6i véi diém O’ bist 00" = , .
Trong trudng hop nao moémen dong lugng cuia h khong phu thuoc diém O?

Bai giai:

Momen dong luong ctia hé d6i véi O’ la:

Lo = z oy AV, = z (T + Too ) A MY,
i i

= Zfol AMmV, +Zf0 AV,
1 1

= ZfOi AMV, +1, A(Zmﬁij
=L,+%,AK
Momen dong luong cua hé khong phu thuoc vao diém O hay:
L,=L, © iAK=0 o K=0
3-26. Chitng minh ring momen dong luong L cuia 1 hé chat diém doi vé6i 1 diém O
gin lién vé6i 1 hé qui chiéu K ¢6 thé cho béi: L = L, + 1, A P, trong d6 L, 1a momen
dong lugng doi v6i khoi tam, r, 1a vécto ban kinh cha khoi tam d6i véi diém O trong hé
K, P 1a téng dong luong cua hé.
Bai giai:
Tuong tu bai 3-25, thay O bang trong tam G, va O’ bing diém O trong hé K, ta c6:
L=l +7, AP
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Chuong 4
NANG LUONG

4-1. H6i dong co may bay phai ¢6 cong suét bang bao nhiéu, biét raing mdy bay ¢6
khoi lugng m = 3000kg, khi bay l1én cao 1km phai mit mot phit. Bé qua siic can cua
khong khi.

Bai giai:

Muoén bay 1én cao, may bay phai ton cong dé thing cong can cla trong luc A =
mgAh. Tl d6 suy ra cong suit cia may bay

p= A _ mgAh

At At

Thay m = 3000kg, h = 1km = 1000m, At = 1 phit = 60s va g vao biéu thiic trén ta
tinh duoc P = 490kW.

4-2. Tinh cong can thiét dé kéo mot 10 xo gidn ra 20cm, biét rang luc kéo ty 1¢& véi
do gidn cua 10 xo va mudn 10 xo gidn lcm phai can mot luc 30N.

Bai giai:

Heé s6 dan hoéi cta 10 xo bang: k =30N/lcm =3000N/m

Cong cta luc kéo:

Ax

Ax 2
A= [Fdx= [(kx)dx = k(ax)”
0 0 2

Véi k = 3000N/m ; Ax = 20cm = 0,2m thi A = 60J.

4-3. Mot oto khoi lugng mot tan, khi tdt mdy chuyén dong xudng ddc thi c¢é van toéc
khong déi v = 54km/h. D6 nghiéng clia doc 1a 4%. Hoi dong co 6t6 phai c6 cong suit bao
nhiéu dé né lén dugc doc trén cing véi van téc 54km/h.

Bai giai:

Vi khi tit mdy xuéng déc, 0td ¢ van téc khong doi nén phai cé diéu kién:

f, =mgsino.

Dé xe chuyén dong déu lén doc thi Iuc kéo F, ctia dong co oto phai bang:

F,=f, + mg.sinat = 2.mg.sino

Cong sudt ctia dong co 6to khi 1én d6c véi van toc v duoce tinh theo cong thiic:

P :% = Fkt's = EF .v = (2mg.sina).v 0
=2.1000.9,8.0,04.15 = 11,8kW

4-4. Mot oto khoi luong 2 tan, leo 1én doc c6 do nghiéng 4%. Hé s6 ma sat 1a 0,08.
Tim:

a) Cong thuc hién bdi dong co 0t6 trén quang duong dai 3km;

b) Cong sudt clia dong co 0td, biét rang thoi gian di hét quang duong trén mat 4
phut.

Bai giai:

Luc kéo cuia dong co phai can bang vé6i thanh phdn mg.sina cta trong luc va luc ma
sat:

E =mg.sina+f  =mg.sina+kmgcosa=mg.sina +kmg.

Cong kéo cua dong co trén quang duong dai 3km:

A =F_S=mg.(sina+k)S=2000.9,8.(0,04+0,08).3000 = 7,06.10°(J).

Cong suit cua dong co:
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p_A_70610°
t 4.60
4-5. Mot doan tau khoi lugng 50 tan chuyén dong trén dudng ray nim ngang vdi van
toc khong déi bing 36km/h. Cong sudt clia ddu may 1a 220,8kW. Tim hé s6 ma sat gifta
tau va duong ray.
Bai giai:
Khi chuyén dong déu trén dudong ray nim ngang, luc kéo clia dau tau phai can bing
v6i luc ma sat: F =f,_ =k.mg.
Cong suat ctia dau mdy c6 thé xéc dinh theo cong thiic:
E.
p-A =kTS =F _.v=kumg.v
t

3
_ K= P _ 220,38.10 — 0,045
mgv  50.10°.9,8.10

4-6. Nguoi ta thudng xdc dinh cong sudt clia dong co bang mot thiét bi nhu hinh vé
4-4.,

Thiét bi gobm hai ham kep, kep chat vao truc dong co. Mot ham hep duoc gan véi tay
don, cuéi tay don co6 treo trong vat Q. Trong vat dugc chon sao cho né can bang véi luc
ma sat va gita tay don nam ngang. Xac dinh cong suét cia dong co néu s6 vong quay clia
truc 1a n = 60 vong/phiit, chiéu dai c4nh tay don ké tir tam cta truc 1 = 1m, trong luong
cua vat bang Q = 490N. Trong lugng cua cénh tay don khong dang ké.

Bai giai:

Goi f,,, 1a muc ma st gitta cic ham kep va truc ctia dong co. Ta c6 di€u kién can
bang:

=294.10*W =29 4kW

f r=Ql. = f,=Y
r

1

\ o

L

Cong sudt ctadongco P = f_ .v = g.[(Zﬁ.n).r] =27Qnl, n = 1 1a s6 vong quay
r

trong 1 giay.

= P=2.7.490.1.1=3,08.10°W

4-7. Mot dong co truyén cong sudt P = 15kW cho mot puli nho day cuaroa AB (hinh
4-5). Ban kinh puli r = 25cm, van téc quay cua puli n = 120 vong/phit. Luc cang cua
nhanh trén A clia day cuaroa 16n gap doi luc cang ctia nhanh dudi B. Tim lyc cang d6 biét
rang hai nhanh day cuaroa song song vdi nhau.

Bai giai:

Cong suat truyén cho puli:

P=F.v=[(T, - Tp).r] .2m.n.
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P

Tir diéu kién T, = 2Tz suyra T, = 2. Ty =

.r.n
Thay s6: T, =2T, = % =9556(N)
T,
Ty

4-8. Mot chiéc xe khoi lugng 20000kg chuyén dong cham din déu dudi tdc dung
cta luc ma sdt bang 6000N. Sau mot thoi gian xe dimg lai. Van t6c ban ddu ctua xe 1a
54km/h. Tinh:

a) Cong ctia luc ma sat;

b) Quang dudng ma xe da di dugc ké tir ldc ¢6 luc ma sat tdc dung cho t6i khi xe
ditng han.

Bai giai:

Dua theo dinh 1y dong nang, cong can cua luc ma sat lam giam dong nang cla xe tu
gia tri ban dau vé 0, do d6, cong nay c6 do 16n chinh bang dong niang ban diu cla xe:

A_ =lAE, I= %m.vz = %.20000.152 =2,25.10°J .

Quang dudong ma xe di dugc ké tir lic ham xe dén khi xe dimng han:

g A _ 2,25.10°
f 6000

4-9. Tinh cong can thiét dé cho mot doan tau khéi luong m = 8.10°kg:

a) Tang toc tir v, = 36km/h dén v, = 54km/hé thong

b) Dung lai néu van toc¢ ban dau la 72km/h.

Bai giai:

Ta s& 4p dung dinh 1y dong nang: do bién thién dong nang cia mot vat bang cong do
ngoai luc tdc dung vao vat do dé:

a) Cong lam xe tang van toc tir v; = 36km/h = 10m/s dén v, = 54km/h = 15m/s:

A=AE, :%m.vzz —1m.v12 _Llg10%15 —%.8.105.102 =5.10"J

=375(m)

b) Cong lam xe giam van toc tlr v, = 72km/h = 20m/s dén v = Om/s:
A=AE, = 1y —1m.v02 —0-1 810%20° ==1,6.10°J
2 2 2

Cong nay la cong can (cong am).

4-10. Mot khau phdo khoéi luong M = 450kg nha dan theo phuong ndm ngang. Pan
phdo c6 khai lugng m = 5kg, van toc ddu nong v = 450m/s. Khi ban, bé phdo giat vé phia
sau moOt doan s = 45cm. Tim luc hdm trung binh tdc dung 1én phdo.

Bai giai:

Goi V 1a van t6c giat Iui ctia khau phao. Dua vao dinh luat bao toan dong luong ap
dung cho phuong ngang ta co:

m

M.V +my =0 = V=3
M
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M -
v =
—[oal ™

Luc ham kh4u phéo sinh cong lam gidm dong ning ctia khiu phéo:

= F .S=%M.V2

ham

Tix d6:
MV m’y?
28 2sM
2 2
_ 54507 12500(N)
2.0,45.450

4-11. Mot vién dan khoi luong m = 10kg dang bay véi van téc v=100m/s thi gap
mot ban gb day va cim sau vao ban gé mot doan s = 4cm. Tim:
a) Luc can trung binh ctia ban g6 1én vién dan;
b) Van téc vién dan sau khi ra khoi ban gob chi day d = 2cm.
Bai giai:
a) Ta van st dung dinh 1y vé dong ning dé c6 dugc phuong trinh:
2 2
ooy 01007 s
2 2s 2.0,04
b) Vién dan c6 kha nang xuyén sau vao ban gb 4cm méi dimg lai. Néu ban gb chi
day 2cm thi sau khi xuyén qua ban gd, vién dan vain con ti€p tuc chuyén dong vdi van toc
v’ < v. Theo dinh 1y vé dong nang:

2 2
m.0° mv,

I_:c S=

12 2 -
PO T
2 2
suy ra: v’ = \/2F°d +v, :\/W+1002 =~ Tlm/s.
m

4-12. Mot xe chuyén dong tir dinh mot doc phiang DC c6 do cao h (hinh 4-6) va
ditng han lai sau khi da di duoc doan nim ngang CB. Cho AB = s; AC = 1; hé s6 ma sit
gilta xe va mat duong trén cdc doan DC va CB bang nhau.

Tinh hé s6 ma sat va gia toc cua xe trén cac doan duong DC va BC.

Bai giai:

- Tai dinh mat phéng nghiéng xe c6 thé naing W, = mgh. Chinh thé nang nay da ding
dé thiang cong A, va A, clia luc ma st trén c4c doan duong DC va CB. Do d6 W, = A, +
A,, trong d6 cong ctia luc ma sat trén cac doan DC va CB la:

A, =k.(mg.cosa) . DC =kmg.l;

A, =kmg (s -1).
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Tir d6 ta suy ra: mgh = kmgl+kmg(s —1)= kmgs = k= %
- Phan tich luc va dp dung dinh luat Niuton thi hai, ta dugc cdc phuong trinh:
mgsin® - (f,\)pc = m.apc, (1)
-kmg =m.aqg 2)
Tu (1) suy ra:
mgsind - k.(mg.cos®) = m.apc

= a., =g(sina—kcosar)= g.(

h h 1
JI2 +h? s\/12+h2]
:i(l_lj>0

12 +h? S

Contr (2) = agy :—kg:—E.g<O
S

e o, __ gh L I W |
Dap sO: k= g , dpc —W(l—gj , dcg = —kg = —;g .
4-13. Mot vat khoi luong m truot khong ma sét tir dinh mot mat cau xuoéng dudi
(hinh 4-7). Hoi tir khoang cdch Ah nao (tinh tir dinh mat cdu) vat bat ddu roi khoi mat cau.
Cho ban kinh mat cau R = 90cm.
Bai giai:

Trong qua trinh vat truot trén mat cau, vat chiu tic dung cua hai luc: trong luc P clia
vat va phan luc R, clia mit ciu. Téng hop hai luc ndy tao ra hai thanh phan: thanh phéan
phdp tuyén doéng vai tro luc huéng tam trong chuyén dong tron cua vat, thanh phan tiép
ti€p gay ra chuyén dong trugt nhanh dan cho vat.

Xét thanh phan phap tuyén:

2 2 2

m.v m.v m.v
=R, =P - =mgcosa —

P —R, =ma, =

Mait khéc, theo dinh luat bao toan co nang: do giam thé€ nang cua vat bang do tang
dong nang cua vat.

mgAh = %mvz.

R —mgcosa— 2mgAh _ R-4Ah 2mgAh :mg(l_@j

R R R
Vat chi ¢6 thé dugc goi 1a bam trén mit cAu néu né con 4p lén mat cau mot luc
(bdng phan luc R, chia mat cdu), tic 1a R, = 0. Su r0i khoi mat cdu bat diu xdy ra khi
R, = 0. Hay:

R, =mg(l—%)20 = Ah:%:%cm.
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4-14. Mot vat khéi luong m = 1kg truot trén mot mat phing nghiéng hop v6i mat
nam ngang mot géc o sao cho sina = 0,1. Sau khi trugt hét mat phang nghiéng, vat con
tiép tuc chuyén dong trén mat phang nim ngang mot doan 1 = 10m méi dimg lai. Hé s6
ma sdt trong suét qud trinh chuyén dong k = 0,05. Tim van téc clia vat & cudi mat phing
nghiéng. LAy gia toc trong trudng g = 10m/s.

Bai giai:
A
hi
1 B —
H -7 R C
D e >
S €---—---—---- >

Do tic dung cta luc ma st f,,, = -kmg, vat truot trén doan mit phang ngang BC véi
gia toc a = -k.g. Goi v 12 van téc clia vat & cu6i mat phang nghiéng, theo dinh ly dong
nang ta co:

f 1= 0—Lmy? = kmg.l = 1y
‘ 2 2

— v =4/2kgl =4/2.0,05.10.10 = 3,16(m/s)

4-15. Tt mot dinh thap cao h = 20m, nguoi ta ném mot hon da khoi lugng 50g theo
phuong nghiéng v6i mat phang nim ngang, véi van toc ban dau v, = 18m/s. Khi roi t6i
mat dit hon da c6 van téc v = 24m/s. Tinh cong cua luc can ctia khong khi 1én hon da.

Bai giai:

Chon mdc tinh thé ning nim tai mat dat. Thoi diém dau tién hon d4 ¢ co nang:

W, = %mvo2 + mgh

Thoi diém hon da cham mat dit né ¢6 co niang:

W, '= Ly

RO rang co nang ldc sau cta hon dd bang co nang ban dau clia hon dd cong thém
cong sinh ra ctia ngoai luc, do dé:

W=W+A.=>A. =W-W

= A, =%(v2 —v; )—mgh

0,05

(24> -187)-0,05.9.8.20 = -3,5(J)

4-16. Mot vat khéi luong m = 10kg trugt tir dinh mot mat phang nghiéng cao 20m
xuong. Khi téi chan doc vat ¢6 van toc 15m/s. Tinh cong clia ma sat.

Bai giai:

Cong sinh ra boi luc ma sat bang do bién thién co nang cua vat:

A=W, -W,__ :%mvz —mgh = % 10.15* -=10.9,8.20 = —835(7)

4-17. G dau mot soi day OA, dai I = 30cm c¢6 treo mot vat nang (hinh 4-8). Hoi tai
diém thap nhat A phéi truyén cho vat mot van toc bé nhit bing bao nhiéu dé vat c6 thé
quay tron trong mat phang thang ding.

Bai giai:
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Tai A vat dugc truyén mot dong nang %mvi. Sau d6 vat bit dau chuyén dong tron
(hinh 4-8).

lén phia trén. Thé€ nang cua vat tang dan, dong nang (do d6 van toc) cua vat giam dan

Muén vat chuyén dong tron trong mat phang thang ding, van toc vy clia vat tai diém
cao nhat B phai du 16n dé 1am cho s¢i day luon bi cang (T > 0).

Vi tai B vat chiu tdc dung cta trong luc P=mg va luc cang T (déu hudng theo
E, = TB =mg+T.

phuong thang ditng) tao ra luc huéng tam trong chuyén dong tron clia vat, nén:
2
mv

ey

Mat khac, theo dinh luat bao toan co nang:
(AW )sp=- (AW)ap

suyra: v =vj +4gl.

Vay van toc nho nhat tai B dé vat c6 thé quay tron:
VBmin = \/g .

Vay van toc nhd nhat cin truyén cho vat tai A dé né quay tron trong mat phang
thang ding:
(Vi doin =( Vi Do +48L, =V, =/5g1=38m/s
4-18. Mot con lac don trong lugng P duoc kéo ra khoi phuong thing ding mot géc o
= 90°, sau d6 con liac dugc tha roi. Chitng minh réing siic cang cua day treo bing 3P khi
con lac di qua vi tri can béng.
Bai giai:

Khi qua vi tri can bang, hop luc giita siic cang cua day va trong luc cua con lac tao
ra luc huéng tam ctia chuyén dong nay.
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2 2
T—P=m.ahl=% = szlv

Ap dung dinh luat bao toan co nang ta co:

+1mg

| .
—mv- =mgl
> g

Tur d6 suy ra stc cang T:
T=¥+mg=3mg =3P
4-19. Mot qua cau khoi luong m = 0,1kg duoc gan & ddu mot thanh nhe dai 1 =
1,27m khéi luong khong ding ké. Hé quay trong mat phang thiang diing xung quanh diu
kia ctia thanh. Tai diém cao nhat qua cdu c6 van toc v, = 4,13m/s.
a) Tim su phu thuoc cua thé nang va dong nang cua qua cau theo géc o hgp boi
thanh va phuong thang diing. Chon gdc tinh thé nang tai vi tri thdp nhat clia qua cAu.
b) Xéc dinh luc tic dung T ctia qua cau lén thanh theo géc o. Tim T tai cac vi tri
thap nhat va cao nhat clia qua cau.
Bai giai:
Chon moc tinh thé nang tai vi tri thdp nhit A clia qua cAu. Khi qua cdu ¢ diém C,
thanh hop vé6i phuong thang ditng mot géc o thi:
a) thé€ nang va dong nang cua qua cau la:
W, =mgh=mgl . (1 - cosa) ;
W, = 1 mv’
2
Theo dinh luét bao toan co nang ta co:
Wi+ We=(Woo + (Wao

Hay:  mgl(l—cos a')+%mv2 = mg.(2.1)+%mv02

= V=\/2g1.(1+cosa’)+vo2 ; Wdzlmv = %mvg +mgl(1+cos)

2

b) luc hudng tam ctia vat duoc quyét dinh bai trong luc P va luc T cua thanh:

E.=

=T-mgcosax

2 mv,
+mgcosa = l +2mg(l+cosa )+ mgcosa

myv
—-T=
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2
= T= m(VT°+3gcosoc+2gj

s . . V. 4,13’
Tai diém thapnhat, x=0 = T=m T°+5g =0,l. E+5.9,8 =6,24(N)

’

, v2 4,13°
Tai diém cao nhat, o = 180°, =  T= m(—O - gJ = 0,1{ - .9,8} =0,363(N).
1 1,27

Ca hai vi tri, vat déu kéo cang thanh.

4-20. D€ do van toc cla vién dan ngudi ta dung con lic thir dan. D6 1a mot bi cat
treo & dau mot soi day (hinh 4-9). Khi vién dan xuyén vao bi cit, né bi méc tai d6 va bi
cat dugc nang lén mot do cao h ndo d6. Tim van toc cua dan lic d6 sdp xuyén vao bi cat.
Biét khoi lugng cta vién dan 1a m, khoi lugng cua bi céat 1a M.

Bai giai:

Day 1a bai todn va cham mém. Muon giai nd, ta d4p dung dinh luat bao toan dong
lugng va dinh luat bao toan co nang. Goi v va V lan luot 1a van toc cua dan trude khi
Xxuyén vao bi cat va van toc ctia bi cat sau khi c6 dan xuyén vao.

S

Dinh luat bao toan dong luong cho:

mv=M+m) V. (D
Dinh luat bao toan co nang cho:
2
(m+M)V7=(m+M)gh. —~  V=.2gh )

M M
Tur (1) va (2) ta suy ra: v = 22 v =58 /oh
m m

Do m, M, h s€ tinh duoc van t6c v cta vién dan.

4-21. Mot 6ng thuy tinh khoi luong M trong c6 dung vai giot éte dugc day bang mot
cai nit khoi lugng m. Ong thuy tinh duoc gin & ddu mot thanh cing dai 1 trong luong
khong ding ké (hinh 4-10). Khi ho néng ong thuy tinh, éte boc hoi, nit bi bat ra dudi 4p
sudt ctia hoi éte. Hoi van toc bat bé nhat clia nit phai bang bao nhiéu dé 6ng thuy tinh c6
thé quay duogc ca vong xung quanh diém treo O.

Bai giai:

Goi v, V lan lugt 1a van téc cua cdi ndt va van toc cua 6ng thuy tinh.

Ap dung dinh luat bao toan dong luong ta co:

M.V =m.v

Theo két qua ctia bai 4-17 thi, dé 6ng thuy tinh c6 thé chuyén dong tron quanh diém
treo O thi van t6¢ V ctlia n6 tai diém thap nhat nay phai thoa man diéu kién:

V >,/5¢gl
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4-22. Mot hon bi khéi luong m chuyén dong khong ma sat trén mot dudong rianh ¢
dang nhu hinh vé 4-11. Hon bi dugc tha khong cé van toc ban dau tir do cao h = 2R, kich
thudc cha bi nho khong dang ké. Hoi:

a) O do cao nao hon bi rdi khoi dudng ranh?

b) Do cao 16n nhat ma hon bi s€ dat dugc sau khi roi khoi duong ranh?

Bai giai:

a) Xem bai tap 4-13, 4-18: hon bi roi khoi duong ranh khi Iuc nén hon bi 1én ranh
bang khong. Tir diéu kién trén suy ra:

2
mv, (1) Hinh 4-22

mg.cosa =
Ap dung dinh luat bao toan co nang cho qué trinh AB (B 1 diém hon bi roi dudng
rinh) ta c6: H, = %R (hinh 4-3").
b) Van toc ctia hon bi tai B duge suy ra tir (1):

Vo = 1{2;13@’ . Sau khi r6i dudng ranh, bi chuyén dong theo mot parabol dinh C. Van

toc nam ngang & C: (v,). = v, cosd, van toc thang ding (vy)e = Vosina - gt. Ap dung dinh
luat bao toan co nang cho qua trinh AC, ta suy ra:
Hy= 22
27
4-23. Mot qua cau khoi luong 2kg, chuyén dong véi van toc 3m/s, va cham xuyén
tam v6i mot qua cau thit hai khoi lugng 3kg dang chuyén dong ciing chiéu véi qua cau thit
nhat véi van toc 1m/s. Tim van téc clia cac qua cau sau va cham néu:
a) Va cham 1a hoan toan dan hoi.
b) Va cham 1a khong dan héi (mém).

Bai giai:
m, v, m, v,
S— @—
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a) Va cham dan hoi:
Va cham giita hai vat tuan theo dinh luat bao toan dong luong va bao toan dong
nang. Ta c6 cac phuong trinh bao toan:

m,v,+m,v,'=m,v, +m,v, (1)
1 !2+_ 12 __ 2_+ 1 2 )
Emlv1 Emzv2 = Emlv1 Emzv2 )

Chuyén tat ca cdc s6 hang lién quan dén m, vé mot vé, lién quan dén m, sang vé con
lai trong hai phuong trinh trén:
ml(V1'_V1):m2(V2 _Vz') (3)

m1(V1'2_V12):m1(V22 _Vzlz) “)
Do sau va cham, cdc vat thay d6i van toc nén c6 thé 14y (4) chia v& cho vé€ véi (3) ta
dugc:
V,"+v, =V, +v, )
Nhan hai v€ ctia (5) v6i m, roi cong vé theo v€ véi (3) ta duoc:
m, (v,"+v,)+m,(v,'~v,)=2m,v,
Sv,'= 2m,v, + (ml —m, )V1 (6)
m, +m,
Lam tuong tu (hodc trdo ddi vai trd clia cdc chi s 1 va 2) ta rit ra:
,_2mv, + (mz —my )V2

v, @

m, +m,

Ap dung véi m, = 2kg, m, = 3kg, v, = 3m/s, v, = 1m/s vao (6) va (7) ta tinh ra duoc:
v, =0,6m/s; v’, =2,6m/s .

b) Va cham mém:

Sau va cham, hai vat s€ c6 cung mot vantéc v: v’ =Vv’, =V.

Va cham nay tuan theo dinh luat bao toan dong lugng:

m,v,+m,v,'=m,v, +m,v, hay (m1 +m2)V=m1V1 +m,v,

m,v, +m,v
= V= 11 272
m, +m,

Thay céc gia tri khoi lugng va van toc da cho ta dugc: v’ =v’, = v =1,8m/s.

4-24. Hai qua cau dugc treo & ddu hai sgi day song song dai biang nhau. Hai d4u kia
clia cac sgi day dugc budc vao mot cdi gia sao cho cac qua cau tiép xuc v6i nhau va tam
cta ching cling nam trén mot duong nam ngang (hinh 4-12). Khéi lugng ctia qua cau lan
luot bang 200g va 100g. Qua cau thit nhat duoc nang lén do cao h = 4,5cm va tha xuéng.
Hoi sau va cham, cac qua cau duoc nang 1én do cao bao nhiéu néu:

a) Va cham 12 hoan toan dan hoi; b) Va cham 12 mém.

Bai giai:

[
./

PEN
N
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Trong bai ndy ta s& van dung ca dinh luat bao toan co nang cho mot con lac don nhu
trong bai 4-18, 4-20 va bai toan vé va cham xuyén tam nhu trong bai 4-23.
Ngay truéc khi qua cau 1 cham vao qua cau 2 n6 c6 van toc la: v, =,/2gh

Sau va cham, cdc qua cau c6 van téc la v,’; v,” va chiing s€ 1én cdac do cao h, va h,
12 12

tuong ting bang: h, = i h, = a
2g 2g

a) Néu va cham giita hai vat 1a dan hoi, 4p dung cong thic ctua bai 4-23 véi

m,; = 200g = 2m,; v, = 0 thi: vl’=%vl; v2'=gvl. Tu d6 ta duoc:
12 2 2 2
v v L s 0s(em); by =Y =10V 10 g,
2¢ 92¢ 9 9 2¢ 9 2¢ 9
b) Néu va cham giita hai vat 1a mém: v,=vVv,=2v,/3.
2 2
h=h, = A A oiem),
2¢ 9 2¢ 9

4-25. Mot vat chuyén dong khéi lugng m, t6i va cham vao vat thi hai dang ding
yén, khéi luong m,. Coi va cham la xuyén tam va hoan toan dan hoéi. Héi s6 phan tram
dong nang ban diu cua vat thit nhat da truyén cho vat thi hai sau va cham?

Ap dung cho céc truong hop a) m; = m,; b) m; = 9m,.

Bai giai:

Ap dung cdc cong thitc va cham dan héi c6 dugc trong bai 2-23 véi v, #20;,v, =0 ta
tinh duogc van téc ctia qua cau thit 2 sau va cham:

,_ 2mv,

vV, =————

m, +m,
Tir d6 suy ra ty so phan tram dong nang ma vat 1 da truyén cho vat 2:

' 2 2
- Wy, _myv,” _m, 4m, _ 4mm,
2 2 2"
W, m,v, m, (m, +m, )" (m;+m,)

Khi m; = m, thi n = 100%.
Khi m; =9m, thin =36%

4-26. Mot dia dong chat nang 20N, lan khong truot trén mot mat phang nim ngang
vGi van toc v = 4m/s. Tim dong nang cta dia.
Bai giai:
. . 1 : ,
Dia dong chat c6 mo men quén tinh: 1= Em.R2 (v6i R 1a ban kinh cua dia).

Khi dia lan khong truot trén san nam ngang, ta c6 diéu kién: v=Ra.

Pong nang ctia dia bao gobm dong nang tinh tién va dong nang quay:

W= lmV2 +ll.a)2 = lmV2 +l(lm.R2}a)2 = lmV2 +lm.Rza)2 = EmV2

2 2 2 22 2 4 4

4-27. Tinh cong cén thiét dé 1am cho mot vo lang hinh vanh tron dudng kinh 1m,
khoi lugng 500kg, dang ding yén quay téi van toc 120 vong/phuit.

Bai giai:

Mo men quan tinh clia vo lang hinh vanh tron: I=m.R?.
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Van toc quay ctia vo lang 1a 120vong/phit = (120.27 radian) /(60giay) = 4w (rad/s).

Cong dé 1am vo lang quay chinh bing do ting dong nang (quay) cuia vo lang:

A=AW, = %I.a)z = %.im.dz.a)z = %.500. 12.(47)* =10000(J) = 10kJ

4-28. Mot qua cau dac dong chit c6 khai luong m = 1kg, lan khong trugt véi van toc
v, = 10m/s dén dap vao thanh tuong roi bat ra véi van toc v, = 8m/s. Tinh nhiét luong toa
ra trong va cham doé.

Bai giai:

Sau va cham dong nang cta vat giam. Do giam dong nang nay toa ra dudi dang
nhiét Q = -AW,. Khi tinh todn cin chi ¥ rang qua cdu vira ¢ dong nang tinh ti€n vira ¢
dong nang quay. Dong nang quay cua qua cau dac, dong chat, lan khong trugt:

Wiq = %I.a)2 :%[%.msz.a)z =%m.R2.a)2 :%m.v2

1 mv: 7
Do d6: wy= Wy, + Wy, = —mv> + =—mv>
a= Wag + Wau = 3 10

Vay, nhiét luong toa ra do va cham:

Q=-AW, = —% m(v,> —v*)= —%. 18> -10?)=252()

4-29. Mot cot dong chat c6é chiéu cao h = 5m, dang & vi tri thang ddng thi bi d6
xuong. Xac dinh:

a) Van toc dai cua dinh cot khi né cham dat;

b) Vi tri ctia diém M trén cot sao cho khi M cham dat thi van t6c ctia né ding béing
van toc cham dat ctia mot vat tha roi tu do tir vi tri M.

Bai giai:
S mgh .o
a) O vi tri thang ddng, cot c6 thé nang w, = — Khi do t6i mat dat thi thé nang

~ A N A ~ 9 A jd . e A 1 rd N A
nay bién thanh dong ning quay ctia cot & vi tri cham dat W, = — I@?, trong d6 I 1a momen
2

2
2z z. ? A e 2, e 2 A m N A e z kd A 7
quén tinh cua cot doi véi truc qua goc cua cot: I = 7 ® la van toc goc cua cot lac

cham dat.
Ap dung dinh luat bio toan co nang:
2
1 [ = Mmeh = @ =mgh g 4
2 2 3 h

Tir d6 suy ra van t6c dai clia dinh cot lic cham dat v = ho = /3gh =+/3.10.5 =122 m/s.
b) Goi x 1a do cao ctia diém M khi cot & vi tri thing ding. Ap dung cong thiic tinh
van toc cha vat roi tu do, ta ¢6 van toc cha diém M khi cham dat: v, = \/@ .
Theo diéu kién ctia dau bai:

x®= 2ex = x.‘/%:Jng = x=§h — 10/3 =3,33m.

4-30. Tir dinh mot mat phiang nghién cao h = 0,5m, ngudi ta cho céc vat dong chat
c6 hinh dang khac nhau lan khong truot trén mat phang nghiéng dé. Tim van toc dai cla
céc vat & cudi mat phiang nghiéng néu:

a) Vat c6 dang mot qua cau dac;

b) Vat la mot dia tron;
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¢) Vat Ia mot vanh tron.

(Gia str van toc ban ddu cua céc vat déu bang khong).

Bai giai:

Gia s ring ¢6 mot vat dac lan khong truot, khong van toc du tir dinh ctia mat
phing nghiéng c6 chiéu cao h. M6 men qudn tinh clia vat c6 thé viét bang: I = k.m.R?,
trong d6 k 12 mot hang s6 phu thudc vao cau tao cua vat. Khi vat lan khong truot véi van
toc dai v thi vat cé dong nang quay:

Wy, = lI.a)2 =lkaza)2 :lkmvz.
2 2 2

q
Pong nang toan phan cua vat:
Wd = qu + de = %kva +%mV2 = %(k + 1)1’11V2 .

Theo dinh luat bio toan co nang, dong nang clia vat & chan mat phang nghiéng bing
do giam thé nang mgh cua vat:

l(k+1)mv2:mgh Z>V=1/2LJ1.
2 k+1

Ap dung két qua téng quat nay véi h =0,5m, cho cdc vat c6 dang:
a) mot qua cau dac: k = 2/5.

V:\/ 2gh :\/IOgh :\/10.9,8.0,5 _2.65(m/s)
2/5+1 7 7

b) mot dia dac: k = 1/2.

V:\/ 2gh :\/4gh :\/4.9,8.0,5:2’56(111/8)
1/2+1 3 3

¢) mot qua cau dac: k = 1.

v= % = Jgh =9.8.05 =2,21(m/s)
+

4-31. C6 hai hinh tru: mot bang nhom (dic), mot bang chi (réng) ciing dugc tha tir
dinh mot mat phang nghiéng. Chiing c6 cling ban kinh R = 6¢m va cung khéi luong m =
0,5kg. Mat cac hinh tru dugc quét son giong nhau. Hoi:

a) Van toc tinh tién clia c4c hinh tru & cudi mat phang nghiéng c6 khac nhau khong?

b) Momen quén tinh ctia mdi hinh try;

¢) Sau bao lau céc tru lan khong truot t6i chan mat phang nghiéng? Cho biét do cao
ctia dinh mat phang nghiéng h = 0,5m, géc nghiéng o = 30°, khoi lwong riéng clia nhom
p; = 2600kg/m’ va ctia chi p, = 11300kg/cm”.

Bai giai:

a) Dua vao két qua ctia bai 4-30 ta thay, cac vat cang dac (hé s6 moé men quan tinh
nho) thi van toc dai cua ching tai chan mat nghiéng cang 16n. Do do, trong bai toan nay,
ta c6 thé két luan ring, khéi tru dic bing nhom sé 1in nhanh hon khéi tru bang chi.

b) Nhu ta da biét, mé6 men quan tinh ctia cdc khoi tru nhom va chi dugc xac dinh

2 2 2
bang cdc cong thiic tuong tng: I, = %,Iz = m%, trong d6 R, 1a ban kinh trong

cua tru chi.
Vi khéi lugng ctia cdc tru bang nhau nén: p,LwR* = p,Ln (R* - R?), trong d6 L 1a
chiéu dai ctia cdc hinh try, p, va p, 1a khai lugng riéng cia nhom va cua chi.
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_ 2
LRI (pyp)R’ =  R=P2mPRC
P
R? +R12 — 2p2 — P ‘mRZ, (k:M).
2P, 2p,

Tir d6 tinh dugc: I, =m

Van toc cua tru nhom khi lan téi chan doc (theo bai 4-30): v,, = \/ 2eh _ \/ 4eh .
1/2+1 3
Van t6c cua tru chi khi lan t6i chan doc:

2gh 2gh 4p,.gh 4¢h .
VPb:\/ = 2 S :\/ P <\/ s =vy (V1 p,<p,)
k+1 pz_p1+1 4p2_pl 3
2p,
¢) Dua vao két qua vé van toc cta vat lan khong trugt trong bai 4-30:

l k +1)mv? = mgh
> g

Ta dao ham theo thoi gian hai v€ cua phuong trinh nay dugc:
(k+1D)mv.v'=mgh’ = (k+1)mv.v'= mg(vsina)
_gsina
Ck+l
- VY J(2gh)/(k +1) :\/2h.(k+1)
a gsina/(k+1) gsin’ o
Trong d6, h = 0,5m, o = 30°,
- Ap dung cho khgi tru nhom, k = 1/2:

- /2.0,5.(‘1/2 2 +01) —0.78(s)
9,8.5in” 30

K= 2p,—p, _ 2.11300—-2600 100

20, 211300 113"

= a=vV'

- Ap dung cho khéi tru chi,

=0,88(s)

t_\/2.0,5.(100/113+1)
9.8.sin" 30"

4-32. Mot ngudi ngoi trén gh€ Giucopxki va cam trong tay hai qua ta, mdi qua c6
khéi lugng 10kg. Khoang céch tir mdi qua téi truc quay 1a 0,75m. Ghé quay véi van toc
®, = 1 vong/s. Hoi cong do ngudi thuc hién va van toc clia ghé néu ngudi do co tay lai dé
khoang céch tir méi qua ta dén truc quay chi con 1a 0,20m, cho biét mémen quén tinh cta
ngudi va ghé doi véi truc quay 1a I, = 2,5kg.m>.

Bai giai:

Mo men qudn tinh cua hé nguoi va cic qua ta lic ban dau va luc sau:

I, =1, +2.md,>=25+2.10.0,75" =13,75(kgm’)

I,=1,+2md,’ =25+2.10.0,2° =3,30(kgm?)

Khi hé¢ quay quanh truc thi c6 dong nang va mémen dong lugng la:
L =l

W, = %Ila)f = %.13,75.(27:)2 =275(7).
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Do moémen dong lugng dugc bao toan nén van toc goc quay cua hé sau khi nguoi co
tay lai thoa man biéu thic:
I, 13,75
Lo, =L,=L, =10 =, = 4= 27 =833x(rad/s)
2 »
Theo dinh 1y vé dong niang, dong tdc co tay clia ngudi da can tén mot cong bang:

A=AW;=W4 - Wy = %Izwzz _%wa

= %.3,3.(8,337:)2 - % 13,75.(27) =871())
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Chuong 5
TRUONG HAP DAN

5-1. Tim luc hidt cua Mat Troi 1én mot vat ¢6 khoi lwong m = 1g nam trén mat Trai
Dat, biét rang khoi lugng ctia Mat Troi M = 1,97.10kg va khoang cach trung binh tir mat
dat dén tam Mat Troi 1a r = 149.10%m.

Bai giai:
Ap dung cong thic ctia dinh luat van vat hap dan:
-3 30
F=6"" _667.10" 107197107 59 10%(w)
r (149.10°)

5-2. Khoang cach gitra Trai Dat va Mat Trang 1a 384000km. Khai lugng ctua Trai
Dat 12 5,96.10%7g va clia Mat Trang la 7,35.10%g. Xac dinh vi tri ctia diém tai d6 luc hut
ctia Mit Trang va Trai Dat 1én mot chat diém can bang nhau.

Bai giai:
Goi khoang cach tir diém tai d6 luc hit cha Mat Trang va Trdi DAt can bing nhau
dén tam Trai Dat 1a x (16 rang x < 1). Ta c6:
M M
F.=F, = Gl - g—u
X (I—-x)

) 384000

= _ ~ 345600(km
1+M, 1M, 1+4/735.10% /(596.107) em)

5-3. Mot qua cau khdi lugng m, dat cach X | I+ax dau
mot thanh doéng chat mot doan thing a trén
phuong kéo dai cta thanh. Thanh c¢6 chiéu dai 1,
lugng m?. Tim luc hit ctia thanh 1én qué cau.

khoi

o
Y=

Bai giai:

Chia thanh thanh nhitng doan dx rat nho, khi d6 luc hit cua né 1én khéi luong m, 1a:
dF = -G m,.dm - ml.mz.a’x2

(l+a—x) l(l+a—x)

Luc hit tong cong cia thanh 1én qua cau la:

)
F:JdF:—Gmlmzj dx 2=Gmlmz‘[ 1 }
I 3(+a—x) [ l+a—x

_Gmm, (1 1 )\ Gmm,
I \a Il+a) al+a)

5-4. Hai qua cdu c6 cling ban kinh khéi lugng riéng 14n luot bang p, va p, duoc dit
trong mot moi trudng 1ong ¢ khoi lugng riéng 1a p,. Hoi trong diéu kién nao:
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a) Hai qua cau hat nhau;

b) Hai qua cu dy nhau.

Cho biét kich thudc cia moi truong 1ong rat 16n so véi kich thude clia cac qua ciu va
Pi > Po-

Bai giai:

Xét qua cau thi nhat:

+ Luc hap dan gitta hai qua cau la:

4r 4r - 167°GR®
?R3.p2?R3:k% (VGI k:T)

+ Do kich thudc clia moi trudng 16n hon cia cac qua cdu rat nhi€u nén khi khong cé
qua cau tha hai, luc hap dan cta moi truong 1én qua tha nhat theo cdc phuong khac nhau
tu triét tiéu 1an nhau. Néu ta b6t di mot phan chat long, thi phan con lai sé tdc dung luc
hap dan cung do 16n nhung nguoc chiéu véi luc hap dan do phan mat di gay ra. ¢ day,
phan mat di l1a phan chat 16ng bi chi€ém bdi qua cau thi hai. Tuong tu & trén ta cling c6:

m,m,

G
E:G r2 :7‘pl‘

F2 =kplf()

+ Néu chon chiéu cta F, 1a chiéu duong, tong hop luc tdc dung 1én qua cdu 1 bang:
F=F-F, :k%(pz _po)
Gia toc tac dung 1én qua cau 1 la:
3
izkpl(pzz po). 3 - _sz 2,00 (v6i K:4ﬂGR )
m, r 47p,R r 3
+ Tuong tu, néu chon chiéu huéng vé phia quéa cau 1 1am chiéu duong, luc tong hop

tac dung lén qua cau 2 la:

F':k%(pl_p())

a=

= a|= K pl _2p0
r
Gia toc tuong doi gitta ching
=K Pt pzz_ 2/)0
r

a) Hai qué cdu chuyén dong lai gan nhau:

— '
a,=a+ta

at+a'>0 p+p,-2p,>0 & p, <%
b) Hai qua cdu chuyén dong ra xa nhau:

ata'<0 & p+p,-2p,<0 «:},@p%

5-5. Trong moOt qua cAu bang chi ban kinh R ngudi ta khoét mot 16 hinh cau. Mat
ctia 16 ti€p xtc véi mit cta qua cdu chi va di qua tam cua né. Khoi luong qua céu chi
truée khi khoét 16 bang M. Trén phuong ndi cdc tAm clia qua cu va 16, ngudi ta dat mot
hon bi nho khéi lugng m cach tdm qua cau mot doan d (hinh 5-2). Tim luc hap dan ma
qua cau chi (dd khoét 16) tic dung 1én hon bi.

Bai giai:
Luc hap din cua qua cau chi da khoét 16 ding bang hiéu cua luc hap dan gay ra boi
qua cau chi chua khoét 16 va phan chi bi khoét di.
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Luc hdp dan cuia qua ciu chi chua khoét 16 1én hon bi:

Mm
k= G7
Luc hép dan cua phan chi bi khoét di 1én hon bi:
ar (RJS
mp.——| —
M'm 312 m 4 ., Mm
=0 =C RY P R T3
G
2 2
Vay, luc hap dan clia qua cau chi da khoét 16 1én hon bi:
2 2
F=F—F=GMm - |=Gym 9 ~8R+2R
d*> 22d-R) 2(2d -R)

5-6. Tim van toc dai ctia Trdi Dat quay quanh Mat Troi, biét rang khoi lugng cua
Mait Troi 1a M = 2.10*°%kg va khoang céch trung binh gifta Trdi Dat vd Mat Troi d =
1,5.10°%km.

Bai giai:
Luc huéng tam trong chuyén dong cuia Trdi Dat quanh Mit Troi chinh 1a luc hap

dan:
Ezd =F

ht

M .M v?
e M

11 30
N b= IGM _ 6,67.10 .121.10 ~3.10"(m/s)=30(km/s)
d 1,5.10

5-7. Tim van t6c¢ dai cia mot vé tinh nhan tao cua Trai Dat biét ring quy dao clia vé
tinh 1a tron. Vé tinh & do cao trung binh h = 1000km. Coi vé tinh chi chiu anh hudng luc
hiit ctia Trai Dat va ¢ do cao trén, luc can ctia khong khi khong dang ké. Cho ban kinh
cua Trai bat R = 6370km.

= G

Bai giai:
Lap luan twong tu nhu bai 5-6 cho chuyén dong ctia vé tinh nhan tao quanh Trai Dat,
ta co:
. \/ GM, _ \/ GM, _ \/ 6,67.107".5,96.10*
d R+h 10°+6,37.10°

~7,344.10°(m/ s)="7,34(km/ .s)

5-8. Hai hanh tinh quay xung quanh Mat Troi v6i cdc quy dao coi gan ding la
nhitng vong tron ban kinh Ian luot bing R, = 150.10°%m, (Trdi D4t) va R, = 108.10°%km
(Sao kim). Tim ty s6 van toc dai cua cac hanh tinh do.

Bai giai:
St dung céach 14p luan va tinh toan nhu bai 5-6, ta c6:

M, [GM,
V= 4 ) Vv, = p
1 2
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— N % 4y = 9, = M ~0,85
v, \ 4 \eMm, \d V150.10
5-9. Khoi lugng Mat Trang nho hon khéi lugng Trai Dat 81 lan, duong kinh Mat

Triang bang 3/11 dudng kinh Trai Dat. H6i mot ngudi trén mat dit nang 600 niuton lén
Mat Trang s€ nang bao nhiéu.

Bai giai:
Theo dinh luat van vat hap dan:
p=gMe
E
P':GMA;m:leMEnZ:% MEzm:ﬁzP
RM (kZRE) k2 RE k2
P':Lmzﬁoo =~100(N)
(3/11)

5-10. Dé c6 thé truyén hinh bing vo tuyén dién (vo tuyén truyén hinh) di khip moi
noi trén mat dat ngudi ta phong 1én cac vé tinh “c6 dinh” (ding trén mat dat thy vé sinh
khong chuyén dong d6i véi mat dat). Muén vay phai cho cdc vé tinh nay chuyén dong
trong mat phang xich dao tir Tay sang Pong véi van toc géc bing van toc clia Trai Dat
quay xung quanh truc ctia no.

Hay tinh van toc dai va do cao cua vé tinh d6. Biét chu ki cua Trai Pat quay xung
quanh truc cua né la T = 23 gid 56 phit 4 giay. Ban kinh xich dao Trai Dat 1a R =
6378km.

Bai giai:
Goi khoang céch tir vé tinh dén tam Trai Dat 1a d, van téc dai cta vé tinh la:
3
v= M, 3T:%:2ﬂ' d
d v GM
2 2 —11 24
= d= %\/ T fﬂf E = 3J (86164) ‘6’61‘1? 596107 42,126.10°(m) = 42126(km)
V4 4

Vay, van toc dai va do cao ctia vé tinh la:
\/ GM, \/ 27GM, \/ 27.6,67.10".5,96.10%
y= =3 =3
d T 86164
h=d—R=42126-6378 =35748(km)

~3,07.10°(m/ s)

5-11. Tim van toc vil tru cap II d6i v6i Mat Trang (nghia la van toc cia mot tén 1tra
phong tir bé mat Mit Trang can phai ¢6 dé né ¢6 thé thoat khoi siic hit chia Mat Trang).

Bai giai:
Gia toc trong trudng trén bé mat Mat Trang:
M
=GM
% Rf/l

Van t6c vil tru cap hai duoc tinh theo cong thiic:
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11 22
o RuR, - M, \/266710 7,35.10 - 238.10(m/ )

(3/11).6,37.10°

5-12. Nho mot tén 1tra, vé tinh nhan tao dau tién cua Trai Dat duge mang 1én do cao
500km.

a) Tim gia toc trong truong & do cao do;

b) Phai phong vé tinh t6i van t6c bang bao nhiéu theo phuong vudng goc véi ban
kinh ctia Trai Dat dé qu§ dao clia né6 quanh Trdi Dat 1a mot duong tron. Khi dé chu ki
quay cua vé tinh quanh Trdi Dat bang bao nhiéu?

Ldy ban kinh ctia Trai Dat bang 6500km, gia tOc trong trudng trén bé mat cta Trai
Dat bang 9,8m/s%. B qua siic can ctia khong khi.

Bai giai:
a) Gia toc trong truong duogc tinh theo cong thic:
2 2 2
M R M R 6500
—Go == | G—=g|——| =98] ——— | =8.45(m/s’
TR (rj R gO(R+hj (6500+500) (mr5°)
b) Bé qu§ dao vé tinh 1a dudng tron, luc hap din ding bang luc huéng tam:
F, =F

hd ht

o Mem v? |GM, /GME R’
= =m— V= = 7
r R+h R° R+h

e
2 2 6
\/gOR \/9,8.6500 'EO ~7.69.10°(m/ 5)=7.69(km/ 5)
R+h 7000.10°

Chu ky quay cta vé tinh la:

3 3 18
(R ”? —or |0 s700() = 1035
2R 9,8.6,5°.10
5-13. Moi vat trén mat dat déu chiu siic hit ctia Mt Troi. V€ ban dém (Mit Troi &
“dudi chan”) luc d6 cong thém vai luc hit cua Trai Dat, ban ngéy (Mat Troi & trén “dinh
dau”) luc d6 trir b6t di luc hiit cua Trai Dat. Vi vay, ban dém moi vat déu phai nang hon
ban ngay, di€u d6 cé ding khong? Tai sao?

Bai giai:
Khong diing, vi Mat Troi hit ca Trai Dat 1an vat trén bé mat Trai Dat.
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Chuong 6
CO HOC TUONG POI TINH
6-1. Vat chuyén dong phai c6 van toc bao nhiéu dé kich thuéc clia né theo phuong
chuyén dong giam di 2 lan.

Bai giai:
Dé kich thuée vat theo phuong chuyén dong giam di 2 14n, ta can c6:
2
Lo - Y k=05
L c

=  v=(1-K?)

= v=cVl-k*>=3.10°41-0,5" = 2,6.10°(m/s)

6-2. Mot dia tron ban kinh R chuyén dong thang déu véi van téc v theo phuong song
song v6i mat dia. HOi trong hé quy chi€u gan véi Trai Dat, dia c6 hinh dang gi?

Bai giai:

Dia tron khi chuyén dong thang déu véi van toc v theo phuong song song v6i mit
dia s& bi méo di thanh hinh elip. Kich thuéc theo phuong chuyén dong bi co lai trong khi
kich thudc theo phuong vuong géc duoc giit nguyén. Goi phuong trinh duong bién cua dia
trong hé quy chi€u gan véi no la:

2+ yyz —R?

2
= " ' v !
Mat khac: x:xwfl—?; y=y

Vay, phuong trinh dudng bién trong hé quy chi€u gin véi Trai Dat:
2

5 +y2:R2
v
C2

Day la phuong trinh ctia duong elip.

6-3. C6 hai nhém déng ho giong nhau (dong bo) chuyén dong doi véi nhau nhu hinh
v€ 6-1. Lay goc tinh thoi gian 1a ldc dong ho A’ di qua doi dién dong ho A. Hoi doi véi
ngudi quan sat ding yén so v6i nhém déng hé A cdc kim dong ho chi tai thoi diém d6
nhu thé nao? Vé vi tri cdc kim, cua tat ca cac dong ho.

Bai giai:
Vi tri cdc kim dong ho do tinh twong d6i cua sy dong thoi nhu sau:
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b B

D G
D B

® @
D @

® ¢
® P

Hinh 6-1

6-4. Hat mézon trong cac tia vii tru chuyén dong véi van toc biang 0,95 1an van toc
anh sang. Hoi khoang thoi gian theo dong ho nguoi quan sat ding trén Trdi Dat ting véi
khoang “thoi gian s6ng” mot giay cua hat mézon.

Bai giai:
Str dung cong thic vé thoi gian:
ar=—2 1 35
\/ V2 41-0,95
I==
C

6-5. Khoi lugng cua hat o tang thém bao nhiéu néu tang van téc cua né tir 0 dén 0,9
lan van toc¢ anh sang.

Bai giai:
Néu tang van toc, khoi lugng hat cling tang 1én:
My
m=—1n_
1-(v/ 0)2

1 1
= Am=m—my =m| ———1[=4.1,67.10"7"] —— -1
0 0( ll_(v/c)z J ( I1_0’92 J

~8,6.107 (kg)

6-6. Khoi lugng cua électron chuyén dong bang hai 1an khoi lugng nghi ctia né. Tim
dong nang cua électron trén.

Bai giai:
Dong ning cua electron bing hiéu niang luong toan phan lic chuyén dong va ldc
ding yén:
W = Am.c® = (2m, —m,)c* = myc*

=9,1.10719.10" =8,2.10™(J)

6-7. Khi phan chia mot hat nhan uran »,U*° nang lugng gidi phéng ra khoang 200
MeV. Tim do thay déi khoi luong khi phan chia 1kmol uran.
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Bai giai:
Nang lugng giai phong ra ti 1& thuan véi do hut khoi:

E = Amc?
-13 26
N Am = £2 _ EO;N _ 200.1,6.10 .166,025.10 - O,214(kg/kmol)
C C 9.10

6-8. Tim van toc ctua hat mézon néu nang lugng toan phan ctia hat mézon d6 bang
10 1an nang lugng nghi cta no.

Bai giai:
Niang lugng toan phan cia hat mézon bang k 14n nang lugng nghi:
2
W=t km,c*
V2
e
2
v 1 V= 1
- 1 - C—2 = k_ = ( - —zj

= =c,|1- 3108‘/1——~2985 10*(m/s)

6-9. a) Méi phit Mat Troi bitc xa mot nang luong bing 6,5.10*'kWh. Néu coi biic xa
ctia Mat Troi 1a khong doi thi thoi gian dé khoi Iwong clia né gidm di mot nira 13 bao
nhiéu?

b) Gidi thich tai sao thuc t&€ khoi luong Mat Troi lai khong déi.

Bai giai:
a) Su thay déi khoi luong phu thudc vao su thay déi niang luong:
AE = Amc?
AE _ Amc’ .1,97.10%.9.10"
(= AE _ Amc” 05.19 210 9 (6) ~3/79.10'%(s)
P P 6,5.107.3,6.10

= t=1,2.10" (nam)
b) Mat Troi vira mét nang luong vira nhan nang luong tir bén ngoai. Néu phan nang
luong nhan vao bing phan mat di, nang luong Mat Troi khong déi, nén khoi lugng Mat
Troi khong doi.

6-10. Xdc dinh “thoi gian song” T chia hat mézon W c6 nang luong W = 10%eV (trong
hé quy chi€u phong thi nghiém); thoi gian séng ctia hat mézon nghi 1a T, = 2,2.10%s, khéi
luong cua hat mézon | 1a m = 206,7m, (m, 1a khoi lugng cua électron).

Bai giai:
“Thoi gian song” cta hat mézon trong hé quy chi€u phong thi nghiém dugc xac dinh
theo cong thiic:

2 9 -19 -6
T, my77, m Wz, 10.16.107°.2,2.1 _
r=—t_=To TN o T 01610 - 016 ~21.107(s)
v2 m mc mc 206,7.9,1.107°.9.10
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Chuong 7
CO HOC CHAT LUU
7-1. Tim van toc chay ctia dong khi CO, trong 6ng dan biét ring cit nira gio khoi
lugng khi chdy qua mot tiét dién ngang cta 6ng bang 0,51kg. Khoi luong riéng ctia khi
bang 7,5kg/m’. Pudng kinh ctia 6ng bing 2cm. Coi khi 1a chat 16ng 1y tudng.

Bai giai:
Goi khoi lugng khi chay qua tiét dién ngang cuia 6ng trong mot don vi thoi gian 1a .
Ta co:

m p.V pSl
=== SV
t t t P
u 051 1

~0,12(m/s)

YT s T 1800° 2?2
7’5‘7[[2.10 J

7-2.0 ddy mot hinh tru ¢c6 mot 16 thiing dudng kinh d = 1cm. Pudng kinh cua binh
D = 0,5m. Tim su phu thudc ctia van té¢c ha muc nude & trong binh vao do cao h cia muc
nuéc. Ap dung biang s6 cho trudng hop h = 0,2m.

Bai giai:
Goi S, va S, 1a tiét dién ngang cta binh va 16 thing; v, va v, 1a van toc¢ chay cta nude
tai sat mat nudc va chay qua 16 thung. Khi d6, theo phuong trinh Becnuli:

v +2gh=v,
Mat khac, do tinh lién tuc ctia dong chay:
VS =V,8,
2
2 S1 2 2
= vy =|—1 v, =v;+2gh
SZ

4
= Vf(l+%j =2gh

- VI:\/ 2gh ~\/ 2¢h _ 4 poh (dod((D)

1+(D/d) \(Dsd) D*
Khi h = 0,2m, van téc ha muc nudc 1a:

2
v, = (%OSIJ \2.98.02 ~792.10*(m/s)

7-3. Trén ban c¢6 dat mot binh nudc, thanh binh ¢6 mot 16 nhé nam cach ddy binh
mot doan h, va cach muc nuéc mot doan h,. Muc nuée trong binh duogc giit khong doi.
Hoi tia nudc roi xuéng mat ban cdch 16 mot doan L bang bao nhiéu (theo phuong nam
ngang)? Giai bai toan trong hai truong hop:

a) h, =25cm va h, = 16cm;

b) h; = 16cm va h, = 25cm.

Bai giai:
Van t6c cua tia nude khi qua 16:
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2gh,
Sau khi ra khoi 18, c4c phan tit nuc chuyén dong nhu mot vat ném ngang véi van
toc ban dau biang v,
Thoi gian tir khi ra khoi 16 cho dén khi cham dat 1a:
20y
8

=

TAm xa cua tia nude 1a:

L=v,t=,2gh,. / =2,hh,

a) h, =25cm, h, = 16cm: L= 2\/25 16 = 40(cm)
b) h, = 16cm, h, = 25cm: L =2+16.25 =40(cm)

7-4. Nguoi ta dat mot binh nudc c6 thanh thing ding trén mot mat ban nim ngang.
Trén thanh binh c6 dui hai 16 nhd. Céc 16 cling ndm trén mot dudng thang ding. Gia st
ti€t dién clia binh rat rong so vdi tiét dién ctia cac 16 sao cho miic nuée trong binh coi nhu
khong déi.

a) Ching minh rang véan toc¢ clia cdc tia nudc trén mét ban bang nhau.

b) Chitng minh ring muén cho hai tia nuéc roi xuéng cing mot diém trén mét ban
thi khoang cach tir mot 16 dén muic nude trong binh phai bang khoang cach tir 16 kia dén
mat ban.

¢) Muon cho tia nude phut ra xa nhat thi phai duc 16 tai vi tri nao?

Bai giai:
Xét 16 & vi tri cdch mat ban mot khoang h, va mat thodng ctia nudc 1a h,.
Van toc cua tia nuée khi ra khoi 16 1a: v, =/2gh,
a) St dung dinh luat bao toan nang luong cho phan nudc sau khi ra khoi binh:
1

Emv2 = %mvé +mgh, = mgh, + mgh,

=  v=,2g(h,+h,)=42¢H
Vé6i H 1a do cao ctia mitc nuGe so véi mat ban.
RO rang rang van toc clia tia nudc tai mat ban khong phu thuoc vao vi tri duc 16.
b) Tur két qua bai 7-3, ta co:
L=2,/h;h, =2,/h(H-h)

L'=2h'(H-h')
D¢ hai tia nuéc roi vao cing mot diém:
L=L

= h(H-h)=h'(H-h")
=  H(h-h")—(h*-h"?)=0
—  (h=h")(H-h-h")=0
Doh#h'=H=h+h"hay h=H-h'
¢) Str dung bat déng thitc Cosi:
L=2/h(H-h)<H
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D4u “=" xay ra khi va chi khi h=H —h hay h= %

7-5. Gitta ddy mot gau nuGe hinh tru bi thiing moét 16 nho. Miic nuée & trong gau
ciach ddy gau H = 30cm. Hoi nuéc chay qua 16 véi van t6c biang bao nhiéu trong céc
truong hop sau:

a) Gau nudc dung yén;

b) Gau dugc nang lén déu:

c¢) Gau chuyén dong véi gia toc 1,2m/s* 1én trén r6i xuong dudi.

d) Gau chuyén dong theo phuwong nim ngang véi gia toc 1,2m/s%.

Bai giai:

Van toc nudc chay ra khoi gau phu thudc vao ap suét ép lén day gau. Khi giu
chuyén dong véi gia toc huéng 1én trén hodc xuong dudi thi s& xuét hién dp sudt phu ép
lén ddy gau. Ta co:

P0+%pv2 :P0+pgh+%:Po+pgh+pah

= v=4/2(g+a)h

(chiéu duong ctia a huéng theo phuong trong luc)
* Néu gau ding yén hoac duoc nang lén déu:
a=0 =v=,2gh=+298.03~242(m/s)

* Néu gau chuyén dong véi gia toc a = 1,2 m/s* huéng 1én trén :

v=42(g+a)h =4/2(9,8+12)03 =2,57(m/s)
va khi gia t6c huéng xudéng dudi:
v=42(g-a)h =2.98-1,2)03 = 2,27(m/s)

* Néu gau chuyén dong véi gia toc a = 1,2m/s” theo phuong ngang, ap suét phu chi
xudt hién trén thanh giu nén khong c6 tdc dung 1am thay déi van toc nuée chay ra so véi
khi gau chuyén dong déu.

2gh =2,42(m/s)
7-6. Mot binh hinh tru cao h, dién tich ddy S chita day nudc. 0 day binh ¢6 mot 16
dién tich S,. Hoi:
a) Sau bao lau nudc ¢ trong binh chay ra hét?
b) Do cao muc nude phu thudc thoi gian nhu thé nao khi mé 16. B qua do nhét cua
nudc.

Bai giai:
Str dung biéu thiic ctia van t6c nudc ha mic nude da tinh & bai 7-2, ta ¢6:
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2
1 2¢g
=  h=—|2h, - | —5
4( ’ 1+(S/Sl)2]

Thoi gian dé nudc trong binh chay hét la:

T:\/2h0[1+(S/S1)2]
g

*Neéu S)) S, thitaco:

_S |2h,
S, g
S 2
h=|/h -2 ¢
[ﬂ s 2j

7-7. Trong 1 giay ngudi ta rét duoc 0,2 lit nuéc vao binh. Hoi & day binh phai c6
mot 16 dudng kinh bing bao nhiéu dé mic nudc trong binh khong déi va c6 do cao bing
Im (k€ tix 16).

Bai giai:
Dé miic nudc trong binh khong déi, luong nuéc dé vao phai biang lugng nudc chay
ra:
dv, = dv,
= k.dt = vSdt =S,/2gh.dt
kK 02107

- ~452.10°(m?)

~ J2eh 2981

-5
= d =1/ﬁ =1/M ~7,6.107(m)
T T

7-8. Nguoi ta dich chuyén mot ong cong doc theo mot mang chita ddy nuéc véi van
toc v = 8,3m/s (hinh 7-2). Hoi do cao mitc nudc dang 1én trong ong.

Bai giai:
ap dung dinh luat Becnuli:
P+%p\’2 =P, + pgh, +%pvz =P +pg(h+h0)

v’ 833’

=—= ~3,54(m)
2g 298

7-9. Ngudi ta théi khong khi qua mot 6ng AB (hinh 7-3). C& mdi phit ¢6 15 lit
khong khi chdy qua 6ng. Dién tich ti€t dién clia phin to A biang 2cm?, ctia phan nho B va
ctia phan ong abc bang 0,5cm? Tim hiéu mitc nuéc Ah trong 6ng abc. Biét khoi luong
riéng ciia khong khi bang 1,32kg/m’.

Bai giai:
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Ngudi ta théi khong khi qua mot 6ng AB (hinh 7-3). Cit mdi phiit ¢6 15 lit khong
khi chdy qua 6ng. Dién tich tiét dién ctia phan to A bing 2cm?, clia phdn nhd B va cla
phin ong abc bing 0,5cm?. Tim hiéu mic nuéc Ah trong 6ng abc. Biét khoi luong riéng
ctia khong khi bang 1,32kg/m’.

Goi p;, P, lan luot 1a khoi luogng riéng ctia khong khi va nudc; S,, S, 1a cdc dién tich
thiét dién 6ng (S, > S,), V 1a thé tich khi dugc thdi qua 6ng trong 1 giay.

ap dung dinh luat Becnuli:

1 1 , ,
P+Eplv12 +pgh + prgh, =P+Ep1V22 +pgh' +p,8h',

1 (v Vv?
Ep{S—f - S_iJ — pigAh + p,gAh =0
2
I P e
2(p2_p1)g Sz Sl
2
- 1320015 ( 1_4— 1_4j==5,7.10_4(m)=0,57(mm)
2(1000-1,32).9810,25.10™*  4.10

7-10. Trén bé mat mot phién da phang va nim ngang ngudi ta dit mot binh c6 khoét
hai 16 nho & hai phia d6i nhau (hinh 7-4). Dién tich cdc 16 bang nhau va bang S =
1000mm?. Mot 16 khoét sét ddy binh, 16 kia khoét & do cao h = 50cm. Binh chita nudc t6i
do cao H = 100cm. Tim gia t6c cua binh ngay sau khi mé céc 16. B6 qua ma sét giira da
va binh. Khéi luong clia binh nho khong déng ké. Biét dién tich tiét dién ngang cla binh
S, =0,5m’.

Bai giai:
Xung luc tiac dung lén binh ngay khi mé cac 16 1a:
o dp _ dm,.v, —dm,.v, _ pviSdt— pviSdt
dt dt dt
=pS(2gh, —2gh, ) = 2pghS
_F _2pghS _2Sgh 2. 1000.107°.9,8.0,5
M pHS, SH 05.1

=196.102(m/s?)

7-11. Mot binh hinh tru thanh thang diing quay xung quanh truc ctia né (truc z) véi
van toc goc ®. Binh chita day chat 16ng.

a) Xac dinh dang cua mat chit 16ng trong binh.

b) Gia sir 4p sudt tai tAm ddy binh béng p,, tim 4p sudt chat 1ong Ién cac diém khdc
cua ddy binh. Khai lugng riéng cua chit long 1a p,,.

c¢) Gia st chat 16ng trong binh la nudc. Tim hiéu ap sudt Ap cua nudc lén mat bén
clia binh tai diém sit ddy binh khi binh quay véi van toc géc ® = 12,6rad/s va khi binh
ding yén. Ban kinh cua binh 1a R = 0,5m.

Bai giai:
a) Khi binh quay, moéi phan tir bé mat chat 16ng khoi lugng m céch truc mot doan r
chiu tdc dung téng hop cua hai luc:
+ luc quén tinh li tam mre?’.
+ trong luc mg.
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Mait chat 16ng bi nghiéng di va nim can bing khi né thang géc véi téng hop luc.
Do nghiéng duoc xac dinh bdi goc a:
ma'r _ @'r

mg 8
2
Ta lai c6: tgazﬁ =dz =97
dr g
w2r2
= z2=2,+
2g

Vay, dang mat chat 16ng 1a mot paraboloit tron xoay quanh truc z.

b) 4p suat tai mot diém trén ddy binh tng véi ban kinh r 1a:

2 2 2 2
o'r ’r
P:pgzng(z(ﬁ > J:PO+’0
g

2

c¢) Chia chat 1ong thanh cac mat tru ¢6 do day dr rat nho:

R a)2r2
dV =27rdr.z = v=[av=] Zﬂr.(zo + z—jdr
g
0

R
2 2
@ (1

= V:[ﬂzor2+7z r“} =7zR2(zo+—R2j
4g 0 4g

Khi binh khong quay, 4p suét tai day binh la:

P =pgh=p L—p Z+a)2R2
1 g g71'R2 81 <o 4g

Vay, hiéu ap sudt cua nudc lén mat bén tai sat day binh khi cho binh quay va khi
binh ding yén la:

@'R* @'R* @'R*
AP=P, - FK=pg| z)+ —pg| 2+ =£
2g 4g 4

2 2
_1000.12,620,5 10° (v /)
4

7-12. Mot ong dén c¢6 doan cong 90° trong c6 nudc chdy (hinh 7-5). Xéc dinh luc tdc
dung cua thanh 6ng 1én nudc tai chd uon cong néu tiét dién cta ong la déu va c6 dién tich
bang S = 4cm?, luu luong nuée chdy qua 6ng 13 Q = 24 lit/phuit.

Bai giai:
Ta co:
~ dp dm,. _
F=—=—1v,-v
A U
QO dm S = =
Do VI_VZZE’ Esz va v, Lv, nén:
-3 2
, 1000.[24'6100 J
F=272 _ 2 =/ ~0564(N)
S 4.10
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Vecto luc hop véi phuong ngang mot géc 45° va huéng vé phia 16m ctia 6ng con
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