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BAI TAP THAM KHAO
1) Mot khéi 1ap phuong khdi lugng 4M dit trén mit nim ngang ciia mot ném khoi luong M rdi
dat ném trén mot mat phang nghiéng nhan (hinh 1). Goi o 1 goc gitta mat phang nghiéng véi
phuong ngang, p 1a hé sb ma sat truot giita ném va khdi 1ap
phuong. 4M
1) Cho p = 0. Hoi v6i a bing bao nhiéu thi ném sé& chuyén
dong voi gia toe 16n nhat? Hay tinh gia toc do.
2) Cho o = 30° Hoi p phai théa man diéu kién nao thi khdi
1ap phuong khong truot d6i v6i ném ?
3) Gia str pu khong thoa man diéu kién tim duogc trong phan
2. Hiy tim gia toc ctia ném khi khdi 1ap phuong van con
nam trén mat ném. Ap dung bang s voi: o = 30% p =

1/(2/3) ; g = 10m/s?,

Loi giai
1) Xét trong HQC phi quan tinh chuyén dong voi gia toe bang gia toc ciia
ném. Khi d6 ném dimg yén va khoi lap phuong truot theo phuong ngang, Q
Trong HQC nay thi ném chi tic dung cua 4 lyc cén bang: trong luc Py, ap
lyc N1 cua khoi lap phuong, phan luc Q cua mat phang nghiéng vaduc
quan tinh F1. Khéi 1ap phwong chiu tac dung cta 3 lyc: trong lyc Pz, phan N,
Iuc N7 ctia ném, va lyc quan tinh F. Ki hiéu a 1a gia tc ciia ném ddi voi P,
dat (huéng song song voi mét phang nghiéng va c6 chiéu.tir trén xubng) N F
va ap1 1a gia toc cta khdi 1ap phuong ddi véi ném (hudng theo phuong 4 V
ngang sang phai). Ta co: -+ Tam
]31+Q+N1+F120 D) Fms2
P, + N, +F, =4Ma,, (2)
Chiéu phuong trinh (1) 1én phuong song song vé1 mat phang nghiéng: v
B sino+ N, sina = F, = Ma
Chiéu phwong trinh (2) 1én phuong thang dimg:
P, =N, +F,sina.= N, +4Masina.
Loai N1 = N2 = N tir hai phuong trinh trén ta c6 dugc:
Sgsina 5¢

= —
L+4sin“o ~_ t4sina
. - sma . .
Ap dung bat dang thire Cosi cho mau so ta thu dugc két qua 1a gia toc a cua ném dat gié tri 16n
nhét amax = 1,259 khi goc sina.= 0,5, tirc la o = 30°.
2) Néu co'ma sat gitra ném va khéi 1ap phuwong 1am cho khong xay ra su truot gitra chung thi
ném s& truot xudng véi gia toc a = g.sina. Gia tdc az1 = 0. Phuong trinh dinh luat II Niu ton cho
khéi lap phuong bay gid 1a:
P,+N, +F,+F, =4Ma,, =0
Chiéu 1én phuong thang dtng va phuong ngang ta co:
4Mg—N +F, sino. =0

va F, =F, coso.

Thay F, =4Ma=4Mgsina., ta duge: F, =4Mgsinacosa, cOn N =4Mgsin® . Diéu kién

1
khong xdy ra sy trugt F,  <uN chota: l=tano = ﬁ :
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3) Véi n=1 /(Z\E) , thi xay ra sy trugt tuong ddi: az # 0. Céc luc ma sat tac dung 1én ném va
vat dugc vé béng cac miii tén dut nét trén hinh. Phuong trinh dinh luat II Niuton cho ném va
khoi lap phuong:

P+Q+N,+F+F, =0 (3)

P, +N,+FE,+F,, =4Ma,, (4)

ms2 =
Chiéu phuong trinh (1) 1én phuong song song v6i mét phang nghiéng:
B sino+N,sina=F +F,  cosa
Chiéu phuong trinh (2) 1én phuong thing ding:
P, =N, +F,sina=N, +4Masina
Chuy la N1 = N2 =N va Fms1 = Fms2 = uN. Thay F1 = Ma va F> = 4Ma ta c6 h¢ phuong
trinh sau:
(Mg+ N)sino. = Ma+ PN cosa
4Mg=N+4Masina
Loai N tur hai phuong trinh trén ta cé dugc:
_ 5sina.—4pcosa.
1+4sin a.(sin oo — pcosa.)
2. Trén mit ban ndm ngang c6 mot vat khéi lugng M = 2

kg, trén d6 dat mot vat khac khéi lugng m = 1 kg. Hai vt

m
duoc ndi voi nhau boi mot soi ddy vét qua rong roc gin ed :@ =
dinh trén tudng (hinh 2). Tim luc F kéo vat dudi dé cho nd M —>

bat dauﬂchﬂ}lyen d,(,)ng. Ea xa’ tLroAng ‘VO‘I gia toc k%long doi a > /7/ 7
g/2? H¢ sO ma sat gilra cac vat la p = 0,5. BO qua'ma sat R

gifra vt & du6i voi mit ban. Hinh 2

Loi giai

Cac lyc tac dung 1én ting vat theo phuong ngang nhu hinh v&. Ap dung dinh luat II Niuton cho
tung vat:

N

F-T-F,=Ma

Te E
T-F,=ma Y . Fn@_ m ] Cms
Fe = 4N = zmg 7 — M —5
Suy ra: ///T 7.

F=2umg+(M +m)a=25N

3) Cho co hé nhu hinh 4. TAm van khoi luong M =2 kg co thé trugt khong ma sat trén mit phang
ngang. Mot rong roc¢'ly tudng gan trén tAm vén. Vat m = 1kg dat

trén tam van ndi voi soi day vat qua rong roc. H¢ s6 ma sat trugt W F

gifia vat va tam van 1a p = 0,3. Kéo sgi ddy vai luc F hudng theo

s O P M
phuong ngang. Héi luc F phai thoa man dicu kién nao thi khong m
x4y ra sy truot gitra vat va tam van? Tim gia toc cua tam van khi Z

F=15NvaF=10N. Hinh 3
Loi giai:

Khi vat m khong truot so voi M thi hé chuyén dong véi gia téc: a = YR
m +
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Theo phuong ngang vat m chiu tac dung cua 2 lyc: luc cang day T = F va lyc ma sat nghi Fns. Nhu
vay ta co: Fms— T = ma.

F F

F.—F=m T
- —y M mts Fre
Suyra: F _=F+m F :F(2m+M) WA

ms

‘ m+ M m+M ‘ ‘ Hinh 3
biéu kién khong truot: Fms < uN = pmg, cho ta diéu ki¢én vé luc
F2m+M mg(m+ M
F: Fms:¥ﬁymg,hay: F<t 9( ):th:2,25N.
m+M 2m+ M
F

Vé6i F =1,5N < Fgn thi gia tc ctia vat va tim van bang nhau: a = =0,5m/ s>+ V6 F=10

m+
T—Fms _F—].,U’}’lg_

m m

N > Fgn thi ma sat gitra m va M 12 ma sét trugt Fms = pmg. Gia toc ctia m: a, =

7 m/s? (hudng ngugc chiéu cia F).
Con tdm van va rong roc & trén no chiu tac dung ciia cac luc theo phwongngang gom 2 lyc cing
2F —umg

day (cung bang F) va lyc ma sat truot Fms = pmg nén gia téc cuatam van la: ay = [y

8,5 m/s? (hudng cung chiéu cua F).
4) Mot vat dugc ném tir d6 cao h =40 m v6i van toc bandau vo= 20 m/s Ién phia trén theo
phuong hop v&i phuong ngang mot goc 1a a. Tim o dé tAm ném xa cuc dai.

Loi giai

Chon hé toa do véi gbc toa dd ¢ diém ném, truc Ox
hudng theo phuong ngang, truc Oy hudng theo phuong
thang dung tir dudi 1én trén (hinh'v&). Cac phuong trinh
chuyén dong:

. 1
X =V,cosat va y =h+ygsinat - Egt2

Suy ra phuong trinh quy dao: Yy =h+ Xtana — % x?
2V;Cos“ o
Ta c6 théviét lai phuong trinh quy dao dudi dang sau:
2
y=h+x.tan0c—gx—2(l+tan20c) *)
Yo

Khi vat roi cham dat thi x = L (tdm ném xa) va y = 0. Thay vao (*) ta ¢6 phuong trinh
bac hai di véi z = tana:

2 2 2
0=h+z.L—g—L2(1+22)=—g—L2z2 +L.z+[ —ﬁJ

2v; 2v; ZVS

biéu kién c6 nghiém ctia phuong trinh nay:

2 2
A=12+ sz h—g—L2 >0, suyra L<22\2+2gh
VO Vo 8
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Nhu vay tam xa cyc daila L,

Yo vg +2gh = 40\/§m , dat duoc khi gboc ném la:
8

v 1 ,
tana=z=—2—=— tic o. = 30°.

«[vg +2gh \ﬁ



