A. Co hoc
bong hoc

Bai 1: Cho co hé nhv hinh vé. B chuyén dong sang phdi véi gia téc a, con vat nhé A dugc ndi
v6i diém C bang mot sgi day khong dan duwgc nang 1én theo dwdng doc chinh cia mot mat tru ctaa
vat B. Mat nay c6 ban kinh R.

Gia st tai thoi diém ban dau vat A nam trén san va dang ding “AC D
yén, soi day ludn cang.

Hay tinh van tdc trung binh cta vat A trong qua trinh A di tir san
lén dén diém cao nhat cua tru B (diém D).

ST TE T TEWE T

Gidi:
Khi A di tr san 1én dén diém cao nhat cua tru thi dd doi cua no sé 1a ‘IA :
tgcx 5 a JT
sinor =g —=——= =T (<>} o =—
7 " ( 4)
C D A
2
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‘1 cia=[R7| +Gy2) - 2T RVY2 S Ja ,
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R ! st B
1A :E\/ﬂ'z - 47 +8 ! ‘
Ta c6 thoi gian dé tru dich chuyén tir E dén F la: SRR EARERT DR R SRa

EF :1at2
2

Thoi gian dé tru di tv E dén F ciing chinh la thdi gian chuyén doi cta vat nhé khi di tiv I dén A :

Suy ra:
JT
t_\/2.EF _\/Z.AD B fz'jR _ R
a a a a

Van tdc trung binh cta vat nhé A: y =1
t

1\/(;[2 - 47 +8)aR
2

JT

Bdi 2: Mot chiéc ca nd xuat phat ti* diém A trén duwong cdi, 6 t6 nay
can dén diém D (trén dong cd) trong thoi
gian ngan nhat. Biét AC =d;CD =1,
Van tdc 6 t6 chay trén dwong cai (vi)lén hon van tdc 6 to trén ~-d - C
dong co (v2) n lan. ) B~ -X -~
Hai 6 t6 phai roi dwong céi tai mot diém B cach C mét doan 1
x la bao nhiéu?

Gidi:




Thoi gian 6 t6 chay trén dwong cai tt A dénB: = Thai gian 6 t6

VX2 +1?

chay trén dong co tt Bdén D: ¢, =

Tong thoi gian chay tt Adén D cta6to: t =t +t,=———

1 V,
_d- X4 VX +1°
n——m—.
V1 v1

f(X):d - X+I’I\/X2 +12

Vi

nx _ 2 2
N f'(x)=i+ _nx-Vx" +1 .

bat:

Vi le/x2+l2 - v, X +1?

l

x)=0 < xzﬁ.

Bang bién thién:
1
X |0 o _ 1 d
- 0 _I_
dt 1l I
. v
1

Vay 0 t0 phdi roi duong cai tai B cach C mot doan X =

_d +[Vn? -1

Vi

, lic do6 thoi gian ngan nhat can thiét cta 6

to sé la:

min

Bdi 3: Trén mdt phang nam ngang c6 mot cdt tru ban kinh R thang dirng, nguoi ta dung mdt sgi day chi
manh khong dan, khoéi Iwgng khong dang ké dé n6i mot vat nho véi mot diém trén vanh tru, diém nay sat mat
phang ngang.

Ban dau vat nhé nam yén trén mat phang va day
¢ tu thé cang, lic nay chiéu dai day 1a L. Truyén cho
vat van toc vo hudng vudng goc vdi day va vat chuyén
dong trén mat phang ngang cudn ddy vao tru.

Hoi sau bao 1au day cudn hét tru? Gia thiét

trong khi chuyén dong day luén nam ngang.
B6 qua ma sat va bé day cua day.

Gidi:
Ta nhan thay ngay khong c6 lwc nao tac dung vao vat sinh cong, do vay dong nang cua vat dugc bao toan
do vay no6 c6 van téc khong doi .
Tai mé6t thoi diém nao d6 day c6 chiéu dai I, xét mot thoi gian vo cung bé dt vat di duwgc cung AB:

AB 4oy




dl
Do dl =Rp = dg == thé vao phuwong trinh trén ta dugc:

lﬂ:vodt
R
Rl ! 1 2
L&y tich phan hai vé: Jj—: Vodt & — . — | =vt |;
y p IR 6[0 R 2 ‘o ol o
2 2
= L_ =Vt © t= .
2R 2v,R
LZ
Vay thoi gian dé day cudn hét tru sé la: |t = .
2v,R

Bdi 4: Co6 hai vat m; va m, chuyén dong thang déu vdi van toc lan lwot la v, va v,. Vat m, xuat phat tir B.

Tim khodng cach ngan nhat giita chiing trong qua trinh
chuyén dong va thoi gian dat duwgc khoang cach do? Biét
khoang cach ban dau giita chung la [ va géc giita hai duong
thang la @ .

Gidi:
Gia st sau thoi gian t khodng cach giita hai vat la ngan nhat.
cach do sé la:
d =JA'B? + BB?-2A'B.BB'.cosa

Khoang

= d =,/(I- v,t)* +(v,0)* - 2(I - v,t)v,tcosa

=\/(vl2 +2v,v, cosa +v,°)t? - 21(v, +v, cosa)t +I?
Ta xem biéu thitc trong can 1a mot tam thiéc bac hai dn s6 t, v6i A =-41°v:sin’ «, d s& dat gia tri nho
nhat khi tam thitc d6 nhan gia tri nho nhat,

d=d o = I(v, +v, cosa)

2 2
hay v,” +2v,v,cosa +v,

-A

Va khoang céach bé nhat giita ching lic dé sé la: d_, = 2
a

lv,sina

min

2 2
\/vl +2v,v, cosa +v,

Bai 5:  Co hai tau A va B cach nhau mot khodng a dong thoi tau A va B chuyén dong véi van téc khong doi
lan lvgt lav vau ¢ >u). TauB chuyén dong trén mot duong thang
(duwong thang nay vudng goc vai doan thang ndi cac vi tri ban dau
cda hai tau, con tau A luon hwéng veé tau B.
Hoi sau bao lau tau A du6i kip tau B ?

Giai:

Ta gan hé truc Oxy trung v6i mat phing nwdc va truc Ox cung
phwong chiéu véi chuyén dong cta tau B , con tau A nam trén
phan dwong cta truc Oy & vi tri ban dau c6 toa do la O, a).

Tau A chuyén dong véi van toc vV luén huéng vé phia tau B véi

van toc gom hai thanh phan:




X
vV, =— =vVCoSs«x

X

d
Y =Y —_vsina
dt
Lay vé chia vé hai phuwong trinh trén va ta it ra:
1
dx =- L4 =- cotad—y (1)
dt tan o dt dt
Talai c6: tana = Y = ut- x =ycota  (2)
ut- x
Pao ham 2 vé cua (2) ta duoc:
u-ﬁzcotad—y- }; da 3)
dt sin“a dt
Thay (1) vao (3) ta suy ra:
y da
u=- — 4
sin’ a dt “)
d . d
Mt khac: Y~ ysing = dt =- .y (5)
dt vsin o
Thay dt tir (5) vao (4): u =y 9%
ay dt tw (5) vao (4): dy sinct
udy da
hay — =
vy sina
Lay tich phan 2 vé:
zyjiy _pde
viy Jsina
2
o Y =ln| an &
vV a
Suy ra tan & _[X '
2 a
Mat khac ta lai co:
2tan — 21 =
smae = ,a “ltans| +ans (Y| (y]
1+ tan o a a
va  dt =- (,jy
vsin o
. ally| v (x|,
dt =- —||=| +|=| |d|= *
fen 2v|la a a ™
L4y tich phan 2 vé phuong trinh (*):
t 0 - ®
fdt = L 11 I A R P
5 A a a




T

1- 1+

< |<
< | =

hay

av

2 2
v -u

t =

A N av N N3 e
Vay sau thoi gian ———— tau A sé dudi kip tau B.
vi-u

Bai todn dudi bat cé nhiéu dang khdc nhau, phuong phdp da ndng dé gidi cdc loai bai todn nay chinh la
phuong phdp “vi phan” . Tuy nhién con cé nhitng phuong phdp ddc biét dé gidi chiing, cdc ban cé thé tham
khdo cuon “Ldng man todn hoc” cua gido sw Hoang Quy c6 néu ra mét trong nhitng phuong phdp ddc biét doé
dé gidi bai todn sau:

C6 hai tau A va B cach nhau mot khoang a dong thdi tau A va B chuyén dong cung van téc. Tau B chuyén
dong trén mot duong thang (dwong thang nay vuong goéc vai doan thang ndi cac vi tri ban dau cua hai tau), con
tau A luon hwéng vé tau B.

Héi sau mot thoi gian du lau thi hai tau chuyén dong trén cung mot dudng thang va khoang cach gitta
chiing khong d6i. Tinh khoang cach nay ?

Dép s6: —
ap SOo: —.
psos 5

Bdi 6: Vat m, dang ditng yén trén mat san nam ngang nhan cach bd twong mot khoang d. Vat m; chuyén
dong tGi va cham hoan toan dan héi véi vat m, (m; > my), vat m; lai va cham dan hoi

v6i bo twong va gap m; lan 2. Va cham
lan 2 xay ra cach bo tvong mot khoang —]

—I\i m -
2 W o
la bao nhiéu? A+ O E :j

Tim diéu kién dé diém va cham lan 2 cach diém va cham lan 1 mét khoang la d/2 ?

Gidi :
Chon truc toa do nhuw hinh vé.

Goi vi,v,’lan lrgt 1a van toc caa vat 1 trede va sau khi va cham.

T

d ms ?1 Ly
< O Goi vova v»” 1a van toc cta vat 2 tredc va sau khi va cham (cac van toc
V1,V2,vi’,v2” mang gia tri dai so0).
% 0 Sau va cham :

(m1 - m2)v1 +2m,v, m - m,

vV, = = 1
m, + m, m, +m,

, _(m2 - ml)\/2 +2my, _ 2m, B
Vy, = = Vi  (dov,=0)
ml + m2 ml + mZ

Nhén thay v,’,v,” déu duong, chitng té sau va cham ching chuyén dong cung chiéu ox.

Goi diém va cham lan 2 cach twdng mot doan x, thoi gian giita 2 1an va cham 1a :



At = = ' (1)

(do sau va cham vao twdng ctia m; thi né van cé van tdc nhu cii nhung da déi huéng v, =-v,.

Thé v,” va v,’ tr trén vao (1) ta suy ra :

m, +m, d

3m, - m,

d d d
Dé va cham lan 2 cach lan 1 mot doan 5 thi;: x =d - 57y

m, +m, d _d

hay 3m, - m, 2

= [m, =3}

Bdi 7: Mot hat chuyén dong theo chiéu dwong cua truc ox véi van toc sao cho v =a+/x (a 1a hing s
dwong). Biét lic t = 0 hat & vi tri x=0.

Hay xac dinh :
a. Van toc va gia toc cua hat theo thai gian.

b. Van toc trung binh trong khoang thoi gian tr vi tri x = 0 dén vi tri x.

Giai:

d
a. Theo dé bai : V=avx e d_)t( :a\/;

hay ﬁ =adt

Jx
dx
Nguyén ham hai vé : fT = fadr = 2/x =at +c
X
Dot=0thi x=0 = c¢c=0

2
Dovay 2vx =at= x Z%tz

A a dx _
Van toc cua vat V=— =
dt
aZ
vV =—t
2

Gia tOc caa vat :




A x < _ a
b. Van téc trung binh V=—=—t

Bdi 8: Ném mot vién da tir diém A trén mat phang nghiéng véi van téc v, hgp v4i mat phang ngang mot
gbc B =60° biet ¢ =30°. B6 qua stc can ctia khong khi.

a. Tinh khoang cach AB tit diém ném dén diém vién da roi.

b. Tim géc ¥ hgp bédi phuong véc to van toc va phuwong ngang ngay sau vién da cham mdt phang
nghiéng va ban kinh qu¥ dao ctia vién da tai B.

Gidi:

a. Chon hé truc oxy gan o vao diém A va truc ox song song v4i phwong ngang Trong qua trinh chuyén dong
lyc tac dung duy nhat la trong lyc p.

Theo dinh luat II Newton: ¥
P =ma

Chiéu lén:

Ox: 0=ma, = a, =0

Oy: - P =ma, a, =-g
Phwong trinh chuyén dong cuaa vat theo hai truc ox va oy:
X =V, cos f.t @)
. 1
Y =v,sin it - Egt (2)
Khi vién da roi xudng mat phang nghiéng:

x =lcosa 3
y =lsina (4

T hé (3) vao (1) ta rtt ra t thé vao (2) va dong thai thé (4) vao (2) taritra :
- 2\/02 cos f.(sina.cos S - sin f.cos )

[
g.cos’ a

_- 2v,” cos B.sin(a - f5)

[
gcos’ a




2
2v,

39
b. Tai B van toc cua vat theo phwong ox la:

= | 4

X

v
— — 0
vV, =v,cosf =

Khi vat cham mat phang nghiéng :
2

2v,
x =lcosa = cosa
39
v 2
hay v, cos Bt =—2-cosa ;
39

Suy ra thdi gian chuyén dong trén khong cua vién da:
_2vycosa 2,
" 3gcosf g3
Van toc theo phuwong oy tai B:
v, =v,sinf- gt

v, —vosinﬁ-%—- 2‘1‘/)§
o
= tan@ = ‘:—y‘: 3\/5 :%:« @ =30°
x Yo
2

V,
do v, =- ﬁ <0 nén lic cham mat phang nghiéng v hwéng xudng.
Lyc hudng tam tai B:
2
v
F,, =mgcosg :mE

= R = v
gcos@
2 2 2
Voi: v =viev? =4l =
Y4 12 3
I 2v02
" 13439

dan déu. Toa thi nhat viegt qua ngwoi dy sau thoi gian ;.
Hoéi toa thi n di qua ngwoi ay trong thai gian bao lau?
Biét cac toa c6 cung do dai la S, bé qua khoadng noi cac toa.

Bai 9: Mot nguoi ding ¢ san ga nhin ngang dau toa th nhat cia mot doan tau bat dau chuyén dong nhanh

Gidi:
Toa thit nhat vurgt qua ngudi ay sau thoi gian t;:

2
S:atl 2t1: é
2 \ a

n toa dau tién vuegt qua nguwdi dy mat thoi gian ¢, :

2
at 2nS
ns =———=1t, :1/—;
2 a




n- 1 toa dau tién vugt qua nguwdi dy mat thoi gian ¢, :

(n-l)s:at”'12 = ¢ = 2(n- 1S
2 "V a

Toa thit n viegt qua ngudi dy trong thoi gian At :

At=t -t, = 25 (n-Jn-1).
a
At =(/n- vn- 1),

Bai 10: Mot chat diém chuyén dong tit A dén B cach A mdt doan s. Ctt chuyén dong duwgc 3 gidy thi chat
2 ~ ~ sae ~ ~ m z 2
diém lai nghi 1 gidy. Trong 3 gidy dau chat diém chuyén dong vé6i van téc v, =5—. Trong cac khodng 3
s

gidy ti€p theo chat diém chuyén dong véi van téc 2v,, 3vy, ... , nvo.
Tim van t6c trung binh cua chat diém trén quang dwong AB trong cac tredng hop :
a. s=315m;
b. s=325m.

Gidi:

bat: ¢, =3(s)
Goi quang duong ma chét diém di dugc sau nt; gidy las:
S =S, +S, +...+5,
Trong do s; la quang duwong di duwgce cua chat diém trong 3 gidy dau tién. s»,ss,...,s, 1a cac quang dwong ma
chat diém di dwoc trong cac khoang 3 gidy ke tiép.
Suy ra:
S =voty +2vpt, +. vt =Vt (1+2+...+n)
n(n+1)

S = Vot, =7,5n(n+1) (m)

a. Khi s =315m = 7.5n(n+1) =315 < h=7 (loai gia tri n=-7)

Thoi gian chuyén dong:
t =nt, +n-1=23(s)
_ 315
Van toc trung binh: v =5 =22
t 23

v =[13,7(m/5s)|.
b. Khi s =325m:

Thoi gian di 315 mét dau la 23 giay
Thoi gian di 10 mét cudi la :

Van toc trung binh:
325

23+0,29+1

» =338

y =

Bai 11:  Hai vat chuyén dong véi van toc khong doi trén hai dwong thang vudng goéc véi nhau cho vy =
30m/s , v» = 20m/s. Tai thoi diém khoang cach giita hai vat nho nhat thi vat mot giao diém ctia quy dao doan
S; = 500m, hoi Iic do vat hai cach giao diém trén mot doan S, la bao nhiéu?

Gidi:




Goi khoang cach trén dau cua vat (1) va (2) tdi vi tri giao nhau cua hai quy dao la d; va d,. Sau thoi gian t
chuyén dong khoang céch giita ching la:

d :\/(d1 - vit)+(d, - Vzt)2

:\/(Vl2 +VvI)t? - 2(vyd, +v,d, )t +d} +d;
(1)
vd, +v.d,
d=d,, = t=—"7 2
v Vv, y -
Khi dat dugc khoang cach ngan nhat giira hai vat thi : ¥1
S, =d,- v, V1d12+vzzd2 Y (V251 - ‘2/1d2) dl
v, +v; Vi +V; .
L)
Luc dé: S, =d, - v,t n
vid, +v,d, _v,(vd, - v,d,) d, (2)
Sp=dy = V2 T T T e
1 2 1 2
.S .
g, = VS 300500 oo
Vv, 20

Vay luc hai vat c6 khoang cach ngan nhat thi vat thit hai cach giao diém trén mot

doan S, =(750m|

Bai 12: Mot chiéc congteno dat sao cho mat trén ndm ngang dwgc can cau cau lén thang ditng 1én cao vai
gia toc a = 0,5m/s”. Bon gidy sau khi roi mat dat nguwdi ngbi trén mat congteno ném mdt hon da véi van tée vy
= 5,4m/s theo phuwong 1am v6i mit phdng ngang congtend géc « =30° .
a. Tinh thoi gian tr lic ném déa dén lic n6 roi xuéng mat dat. Biét congtena

cao h = 6(m)
b. Tinh khoang cach tir noi da cham dat dén vi tri ban dau cia tdm bé tong
(coi nhw mét diém) lay g = 10m/s’.

Gidi:
a. Sau 4s do cao ctia nguroi ding trén mat congteno la:

at o, 54

H +

=10(m)
Van toc cta nguoi lic do:

v, =at =05.4=2"

S
Goi \:0 la van toc cua vién da doi véi nguwdi thi van tdc vien da
e e ax ¥
doi vai dat :
V =Vo+ Vi1
Chiéu lén:
0x: v, =v,cosa =5,4 -0.86 ~4,7(m/s) 0
X
4
Oy: v, =v, +v,sina =2+ 5’2 =4,7(m/s)
v
= tgff = ~1
vay B =45’
Chon truc oxy nhw hinh vé gan vao mat dat. Phwong trin chuyén dong cta vién da theo phwong oy:

tZ
y=10+vsinf -t - gT

vGi v =,Jvi +Vv: =6,65(m/s)




vay:  y=10+4,7 t- 5t*
Lic dé roi xuéng dat: y=0 = 10+4,7 t- 5t° =0

ﬁtm

b. Khodng cach tir noi da roi dén vi tri ban dau cua congteno:

L=vt=472=[94m|

Bai 13: Nguoi ta dat mot sting co6i dwdi mot can ham c6 do sau h. Hoi phai dat sting cach vach ham mot
khoang 1 bao nhiéu so véi phrong ngang dé tam xa S cua dan trén mat dat la 16n nhat? Tinh tdm xa nay
biét van toc dau cua dan khi roi sing la v, .

Giai:
Phuong trinh van téc cta vat theo phuong ox : y
vV, =V, cosa
Phuong trinh van tdc cda vat theo phwong oy:
vV, =vysina - gt . o .
Phuong trinh chuyén dong: T A VA — :
X=v,cosa t 9 T =
-~
gt’ ’ b
y=v,sina -t - 0 i
_—— X

Phuong trinh van toc:

vV, =v,cosa
v, =V, sina - gt
Dé tim xa x 1a 16n nhat thi tai A van toc ctia vat phai hgp v6i mat ngang mot goc 45° ¢6 nghia 1a tai A:

sina - cosa

W:Wyit:———g———vo €]
Hon nita ta phdi c6 sau thoi gian nay:
v, cosa -t =l (2)
x =l ,
(=4
t
{y =h vy sina -t - gT =h 3

2

l v
» >t = ~ rye l :_0 : . _
Tw (2) v, COS (3) kéthgp vai (1) = g cosa.(sina - cosa) (4)

Thay t tr (1) vao (3) ta duogc:

h 1 1 h
sin2a:g—2+— . cos’a=—- g_z
v, 2° 2 v
Thé vao (4):
v2
| =" (sinacosa - cos” a)
9
2 21,2
| = V_O( l_ g? _l+g_il)
g \4 v, 2 v

=>t= Vo =V 2

1,gh 1 _gh
V2w V2w 1,gh | [L,gh [1_gh
g Y 2 2 v \2 v

|
o N




h h h,
1/—-9—: = G- ) G- J(%-g—z)-(voﬂ)
0 VO

1 g? (v(f +1)
= Smax = Vf‘ _ Yy
9 9

Vay phai dat sting cach vach ham mot khoang:

2 212
4 1 h= 1 h )
I =—(|-- 9—4 -—+ g—z) thi tdm xa cda dan trén mat dat 1a 16n nhat va
g \4 v 2 v
R . 1.9 ? ( + 1)
tam xa nay bang |2 v,
g

Bai 14: Mot chat diém chuyén dong cham dan trén mot dwong thang véi mot gia toc ma do 16n w phu thudc
van tdc theo dinh ludt w =a+/v trong d6 a la mot hang s6 dugng. Tai thdi diém ban dau van téc cua hat bang
Vo.

Héi quang duong ma hat di dwgc cho dén khi dirng lai va thoi gian di quang duwong ay ?

Giai:
Ve do 16n: w =av
a. Vé dau ta co:

W:-a\/;@ﬂ:-a\/;@ﬂ:-adt
dt dt

@2\/_=-at+C
Lic t =0, v=0 = C =2,Jv, = 2J/v =-at +2,Jv,
— a
=>V=Vv,-a vo.t+7-t

Khi chat diém dirng lai thi v = 0:

2
===\ *)

a
Quang dwong vat di dugc cho dén liuc dirng lai:
a0
S= [vdt = f(vo- a\/ZH— 2)dt
0
3
= S — S :i VO
3a

2
b. T (*)ta c6 thdi gian di quang duong y: ¢ :E\/Z .

Bai 15: & mép cua mét chiéc ban chiéu cao h, c6 mot qua
cau dong chdt ban kinh R = 1(cm) (R <h). Ddy cho tdm 0 -
cta qua cau léch khoi duwong thang ditng di qua A, qua cau A A

roi xuéng dét van toc ban dau bing 0. Tinh thoi gian roi va K
tam xa cia qua cau(g = 10m/s?).




Gidi:
Ban dau qua cau xoay quanh truc quay titc thoi A. Lic bat dau roi khéi ban van toc caa né la v, phan lwc N
bang 0, Iyc lam cho qua cau quay tron quanh A la trong lyc P COsSa ;
2
peosa =m-— = v’ =9Rcosa (1)

Theo dinh luat bao toan nang lugng:

. e
mgR =mgR cos « + %mv2 ()
Twr (1) va (2) suy ra:

™
S, 2
S
|

Q\b

e

. 5
cosa =—— sina =——

N < A s A1 2, A
Thay cosa :E vao phuong trinh (1) ta dwoc van tdc cua vat lic do:

¥
2
v=|-gR
3 g
Giai doan tiép theo vat nhw mot vat bi ném xién vdi goc @ va vai van toc ban dau:
2
v =.|—gR
1/ 3 g
Theo dé bai R <<h do vay ban dau ta xem 0=A.
Chon truc 0'xy nhw hinh vé 0'=A.

X =vcosa.t

. 1 .,
y =vsina.t + > gt
Khi cham dat y =h, nén:

1
vsin a.t + Egt2 =h

V= %gR
Thay N vao phuong trinh trén ta tim duoc:
sin =—5
3
_ - J10gR +/10gR + 54gh
' 3\/§.g
- 4/10gR - |/10gR + 54gh
t, = J10gR - 10gR +54gh (loai)
3x/§.g

- 4/10gR + ,/10gR + 54gh
Vaysau t = \/ g \/ g g thi vat sé roi xuong dat.
3\/§.g

Tam bay xa cta vat:

2 2 - ./10gR + ./10gR + 54gh
S =x=vcosa.t =|=gR.=. V109R + /10gR +54g
3 3 S\E.g

S :% /2; @ J10gR +./10gR +54gh),




Bdi 16: Mot chat diém chuyén dong cham dan trén ban kinh R. sao cho tai moi diém gia toc tiép
tuyén va gia toc phap tuyén luén cé do l6n bang nhau. Tai thgi diém ban dau t=o, van toc cta chat
diém do la v, .

Hay xac dinh:

a. Van toc cua chat diém theo thoi gian va theo quang duong di dugc.

b. Gia toc toan phan theo van téc va quang dwong di dugc.

Gidi:
a. Theo dé bai ta c6:
dv v?
a,=a,=-—=—
d R
dv dt
©-== (D
v R
Lay tich phan 2 vé ta c6:
'oodv ‘Jdt 1 1 ¢
J'- — = — - — =
ooV §gR v vy R
v0
5>V =
1+v—°t
dv _d
tr (1) = - TV :Es )  (ds=vdt)

Ldy tich phan 2 vé phwong trinh (2):
t’dv des v s
- = — o - ln =
WV o ¢R v R
s

= V= Vo-e?'

b. Gia toc toan phan:

a=qya’ +a,’ =a,N2 =a,\2

Gia tdc toan phan theo van toc:

V2
a=|—2
R
Gia toc toan phan theo quang dwong di duoc:
28

25 R
a=\|v, € \/E

R

Bai 17: Hai vong tron ban kinh R, mot vong ding yén, vong con lai chuyén dong tinh tién sat
vong kia v&i van téc V,. Tinh van toc cua diém cat C gitta hai vong tron khi khodng cach giita hai
tam 0,0, =d.

Gidi:

Chon goc thai gian t = 0 Itic 2 vong tron bat dau tiép xtic ngoai.

Tai mot thoi diém nao d6 sau goc thoi gian thi ta co
trinh chuyén dong cua diém C :

¢t _d
x =0, D- AD:R—L:E

phuong

a2
¥ =AC =Rsina =R+/1- cosex® =R, [1- [ ]

2R

Ta co:

d'=-v,

Ta suy ra:




- 2dd’ _ d.v,
2.2~/4R* - d* 2+/4R* - d*

Vey

Ve —Llg=_Y
2 2
-

2

% dv
= v =4V +vig 2\/ S (0 )
2 2V4R? - d*
R
S oy ot
4R* - d*

Bai 18: Hai vat cach nhau 100m chuyén dong trén mot duwong thang dén gap nhau véi van toc
lan lwgt la v, =5m/s; v, =5m/s trong khoang 2 vat trén doan thang ma ching chuyén dong c6
mot vat nho ludn chuyén dong thang déu vdi van téc v = 30 m/s cung chuyén dong trén dudng
thang ma 2 vat (1) va (2) chuyén dong. Mai khi vat trén dén gdp vat (1) hodc vat (2) thi van toc
cta né sé d6i hudng ngwoc trd lai va coi nhw van giti nguyén do 16n vén téc cua nd. Hoi khi vat
(1) va vat (2) gap nhau thi quang dwong vat nhé di dugc c6 tong chiéu dai la bao nhiéu?

Gidi:
Van toc caa vat (1) doi véi moc vat (2) la: .
Vip =V =V, sing = 9= _ g _ a )
= v, =v, +v, =10 (m/s). Jg?a +1 \/i+1 Ja? +g°2
Thoi gian tt ban dau dén luc vat (1) va vat (2) ’ gap nhau
b (oAB_100
a: v 10 (s)

Quang dwong vat nhé di dugc tong cong cho dén luc vat (1) va vat (2) gap nhau la:

[s =v.t =30.10 =300] (m).

bong Iuc hoc chat diém:

Badi 19: & mép dia ndm ngang ban kinh R c6 dit mot dong tién. Pia quay véi van toc @ =/t (S 1a gia toc
goc khong doi). Tai thoi diém nao dong tién sé vang ra khdi dia. Néu hé s6 ma sat trugt giita dong tién va
diala #.

Gidi:
Tai thoi diém t gia toc phap tuyén cua vat:
a, =w’R=p5"t"R.
Gia toc tiép tuyén:
dv _ Rpdt
a =— =—" =R
ode dt A

Gia toc toan phan:

a :\/anz + atz — \//3’4R2t4 +/J’2R2
Luyc lam dong tién chuyén dong tron chinh la lyc ma sat nghi.

Ta co:
F,., =ma zm\//)"‘th4 +B*R* = mpPR %" +1

Vat c6 thé nam trén dia néu lyc ma sat nghi t6i da bang lyc ma sat trugt:
F <F

msn mst

hay mpR/p**+1 < umg




o <i (Mzgz - 1) )

_/)72' RZ/))Z
Luc vat bdt dau vang ra thi: F,,, =F,
hay:
1 ﬂZ 2
= gD
p° Rp
L o= l ﬂ2gz_1
B\ R B’
g’ SR
Vi t>0 nén ‘Rz/372-1>0 o u>—
9
2 _2 R
Vay sau % 527;2-1 (Véiﬂ>%)Vétsévéngrakhéidia.

Bai 20: Mot nguoi di xe dap lwgn tron trén mat san nam ngang c6 ban kinh R. Hé s6 ma sat chi phu thudc

r < ~ ~ ~ r kd ~
vao khoang cach r tir tim ciia san theo quy ludt &« =u,|1- R V6i 4, la mot hang so (hé s6 ma sat ¢ tam

ctia san)
Xac dinh ban kinh ctia dwong tron tam 0 ma ngudi di xe dap c6 thé lwgn véi van tdc cue dai? Tinh van toc
dé ?

Gidi:
Gia st nguoi dé dang di trén quy dao tron v@i ban kinh rvéi van toc V. Ta phai xac dinh v, va gia tri
nay dat dwgc khi  bang bao nhiéu.
Do6i véi hé quy chiéu c6 dinh gan ¢ tdm 0 luc tac dung Ién vat la lwc ma sat dong vai tro lyc hwdng tam va
ttr do ta co:

uN =ma,
hay ﬂo[l- —]mg :mT2
Suyra Vv’ =u,gr- o 2
R
Day la mot tam thitc bac hai an r véi hé s6 a =- %;q <0. Giatri cua v’ dat  I6n
nhat khi:
p=-_ 9 R
u =
2. - ;’f 2
Licdé:  v2, =v’ =u,g—- fa XA 5]2 — Ho9R
2 R (2 4

v =R

2

. . A U gR . R
Vay nguoi di xe dap c6 thé di v6i van tdc 16n nhat bang M;g trén quy dao c6 ban kinh 16n nhét bang ER




m
Bai 21: Mot vat c6 khoi lwvong m = 1 kg c6 van téc dau vo= 10 " va chiu lyc can F =-kv (v6ik =1
kg/s ).

a. Chitng minh rang van toc cta vat giam dan theo ham s6 bac nhat cua duong di.
b. Tinh quang dwong ma vat di dugc cho tGi lic ding.

Gidi:
a. Vat chiu tac dung cta lyc cdn F =-kv. Theo dinh luat IT Newton ta cé:
- kv =ma
= - kv :mﬂ
dt
hay dv =- Kdt
v m
o o v k k
Nguyén ham hai vé: [— =- — fdt +c © lnv=-—dt+C
1% m m

Lic t =0 thiv=v, = C=lny,

Tir d& In— —kt = .
w do suy ra: =- — “m
y v, m v=v,e"

Quang duong vat di dugc trong khodng thoi gian tw 0 — ¢

S ZJ‘ds z;[vdt

my, _my
k k
S vav,-<s|
m

b. Quang duong vat di dugc cho t6i luc dung:
S = fds

T (*) vi phan hai vé ta cé:

0
__m A~ __m
ds =- ?dv nén S = kv‘!dv

o s oM
k
. N A~ M
Bai 22: Cho co hé nhu hinh vé. Lic dau hé can bang, ban nhan dugc

gia toc a theo phwong ngang nhu hinh vé. Tinh gia toc
cua M doi véi mat dat, biét hé s6 ma sat trwgt gitta M va san la & .




Lvoc Gidi:
Chon hé quy chiéu oxy gan vao ban nhu hinh vé. Trong hé quy

chiéu oxy:
» Phuong trinh chuyén dong caa vat M e
T + th - Fms :Mao F)I:%/[: ?
Hay: —T
T +Ma- uN, =Ma, (1), -
trong do:

a, la giatéc ctia M doi v6i ban
a la gia toc ctia ban doi véi dat.
 Phuong trinh chuyén dong ctia vat m:

Foo, ma _a

tgog =—— =— =— (2)
P, mg g
F,,sina+mgcosa-T =ma, (3)
Tt (3) suy ra:
masina +mgcos @ - T =ma, 4)
Tw (1) va (4) suy ra:
Ma- uN, + masina + mg cosa
a, = : g 5)
m+M
T (2) suy ra:
a
sina = th]a = zg = za - (6)
\/tg a+l \/az+1 \/a +g
g
cosa = 21 = 21 = zg = ()
\/tg a+l \/02+1 \/a +g
g
Va N, =Mg 8)
Thé (6), (7), (8) vao (5) ta rit ra:
Ma- uMg + mya®> +g°
a. =
0 m+M
Gia toc cua M dai vai dat:
a, =a,+a
Ma - uMg + myJa® + g°
= a, =a,-a= -a
m+ M
a, = myJa’ +g°* - uMg - mg
m+M

Badi 23: Cho co hé nhu hinh vé. Hé s6 ma sat gitta M vam la ¢,
gitta M va san la «,. Tim d6 16n cta lyc F nam ngang:




a. Dat 1én m dé m trugt trén M.
b. Datlén M dé M truwot khoi m.

Gidi
a. Khitac dung lyc F 1én m.
Phwong trinh chuyén dong ctia m trugt trén M:
F-F,  =ma, F-F_,
¥ =4 =
N, =N, +N, m

Phwong trinh chuyén dong ctia M:

m
—n
Ny
m —=
M X = F
0 Fmsl .
151
F'msl- FmsZ :Ma2 = q _F'msl_ FmsZ
N =N,+N, =P, +P, =(m+M)g ° M
Dé m trwot trén M thi:
al > 612; F'mslz Fm51: ;u1mg; FmsZ :fuz (m+M)g
hay: .
F - umg > umg - w,(m+M)g M N
m M F;_sg f?I:I.S:l_f
m _
= F>(u, - m+M)— =
(= 1, )( )M g G
Vi diéu kién: a, >0 < F > umg.
Vay dap so cta bai toan nay:
F >(/,¢1 - ‘u2Xm +M)ﬂg
M
F > umg
b. Khi tac dung luvc F léen M :
Phwong trinh chuyén dong cta m:
F . =ma
ms1 1 - al :Fmsl :ﬂlNl :‘ulg
N, =P, =mg m m

Phuong trinh chuyén dong cta vat M:
F-F.,-F, =Ma,
{N =N, + N, =P, +P, =(m+ M)g
_F-F ,-F,
N M

=>(12

P& M trugt khoi m thi: @, >a, (chi y: {Fmsl =Fo =t4m9
. Fmsz :,u2(M + m)g

F-F',-
M

ms2

hay

> ug




o F-wmg- u,(m+M)g
M
Cubi cung: F > (u, + u,)(m+M)g @
Pieu kién a, >0
hay F>umg+u,(m+M)g (2
biéu kién (2) bao ham trong diéu kién (1).
Do vay két qua bai toan :

> g

|F > (u, + u,)(m+M)g]| .

Bai 24: Cho co hé nhu hinh vé. m,
Tim gia toc ctia m; va bién luan két qua tim dugc.
B6 qua moi ma sat.
Khoi lvgng rong roc va day noi bang khong.

Gidi
Chon chiéu duong nhw hinh vé.
Phuong trinh dinh luat IT Newton cho vat:
m,: T+P, +N =mya, <
m,: T, +P, =maq,
— m, T
m2: TZ + P2 _mZGZ
Chiéu cac phuong trinh d6 1én chiéu dwong ta dugc: N
T E
T =m,da, =dy=—— (1) i
mO
P -T
P-T =ma, = a ="— (2)
ml
P -T
P,-T,=mya, = a,=—"—=> (3)
m,

Gia st rong roc quay ngugce chiéu kim dong ho.
Goi Sy, Sy, S; 1a do doi cua my, m;, m, so v4i rong roc A.
S’ la do doi cia m;, m; so vGi rong roc B.

] S, =S5,- 8§
Ta co: s, =s, +S':> S, +S, =25, = a, +a, =2a, (¥
Thé (1), (2) va (3) vao (*) vachi y T = 2T, = 2T
Rut ra:
2
SRR
m, 2m, 2m,
mg-T, _mlg-f_ T

= a, =

m m 2m,

1 1

Hay :



4 1
m ()
m, m m,

* Bién luan:
- Neumo=0 thia; =g, a,=g: m; va m, déu roi ty do.
- Néum;=0 thia;=-g, vat m, roi tw do, m, di l1én |611| =g.
- Néum,=0 thia;= g, vat m; rai tv do.

Bai 25: Mot kién hang hinh hop dong chat (c6 khoi tam ¢ tam hinh
hop) dwgc tha trugt trén mat phang nghiéng nho hai géi nhé A va
B. Chiéu cao cua hinh hp gép n lan chiéu dai( h= nl). Mat phang

nghiéng mot goc &, hé sd ma sat giita goi AvaBla «.
a. Hay tinh lyc ma sat tai moi goi.
b. V@i gia tri nao cua n dé kién hang van treegt ma khong bi 1at.

Gidi:
a. Xét cac lyc tac dung vao kién hang: P,N,,N,,F, .,F, -
Theo dinh luat II Newton:
P+N,+Ny+F, , +F, , =ma

Chiéu Ién oy:
Pcosa-(N,+N,)=0 = N,+N, =mgcosa (1)

Chon kh6i tam G cua kién hang lam tam quay, vat chuyén dong tinh tién khong quay nén tr dé ta co:

l [ h h

NBE:NAE-FFmSAE-l-FmsB_

Foop + Frp 1

> N_,-N, =
B A l l

(NA +NB)

Cuoi cung:
h
NB - NA :w =unmg cos & (2)

Giai hé phuong trinh (1) va (2) ta duoc:

1
N, :Emg cosa(l- wn)

1
N, :E mg cos (1 + un)

Lirc ma sat tai moi goi:

1
FmsA =ALLNA :Exumg COSO{(I' Aun)

1
F . =uNg :E‘umg cosa(l+ un)

Kién hang van tregt ma khong bi lat khi: N, =0
Hay:




1- un =20 = |n <—|

a. Tinh van toc cta vat lic roi mat phang ngang.
b. Quéng duong vat di duogc trong khodng thoi gian do.

Badi 26: Mot vat nhé dang nam yén trén mdat phang nam ngang nhan, lic ¢t =0 vat d6 chiu ta dung cia mot
lyc phu thudc thoi gian F =pt (/14 hing s6). Luc hgp v6i mit nghang goc khong doi @ .

Gidi:
a. Xét cac lyc tac dung vao vat:
F+p+N =ma
Chiéu lén 0x: ¥

Fcosa =ma (1)
Chiéu l1én Oy: 5
N+Fsina- p=0 (2) =

= N =p- Fsina =mg- ft.sina
Vat roi khoi mdt ngang khi: N =0

Hay 0
mg - pt.sina =0

Thoi gian dé né6 roi khoi mdt phang ngang:

Tw (1): F cosa =ma

H pt.cosa =m dv
ay: . =m —
y dt

p.cosa
m

t?
fd f cosa tdt < v _% Bit,.cosa
m

= dv = Ldt

v 1 mg’.cosa
2" B.sin’a

b.  Phuong trinh van tdc :

pcosa ;2

1
V=,

2 m
Quang duong vat di duoc tir 0— &,

ty

3
S = fd _fl pcosa 24t :l/a’to.cosﬁ

6 m
mA
1 5
g1, psina 0s 3
6 m
1 Zg3
S == cos
6 B°.sin’a p

mg

_/J’sina

Bai 27: Mot ca n6 chuyén dong trén mat ho vdi van toc Vo ldc t = 0 thi tat may. Lwc can cta nuwdce ty 1€ vai

van toc F = -kv, k la hang s6. Xac dinh:
a. Thoi gian chuyén dong cda ca nd ké tit lic tat mdy.

b.  Van t6c theo quang duong di dugc cua cand ké tir lic tat may va quang duong tong cong cho dén lic

dung lai.




C.

Tinh van toc trung binh cta cand trong khoang thoi gian ma van t6c ban
dau giam di n lan.

Gidi:
Xét cac lyc tac dung vao thuyén:

F.+p+N=ma= -kv=ma= -kv= mﬂ

dt
Hay: dv =- Edt
1% m

= jdv =—£ dt=>1nv:—£t+C
v m

m
Lict=0,v=0 = C =lny,
k K
Vay:  Inv=-—t+lny,=>v=y,.fn"
m
a.

D& van t6c thuyén bing 0 thi : [t = «|.
b. Quang duong Ca no di dugc:

S = [ds = [v.dt

t

k
- —t mv
S =, £ mdt=
oj

v=yv,- —S
m
Quang duwong tong cong cho tdi ltic dirng:

= de

0
__m _|mv,
S, = . J'dv p

C.

Thoi gian tir ban dau dén lic van toc giam n lan
k

Xy

vy, {™ == - ~t=-Inn>t=

n m k

Quang duong di duoc ttl’ ban dau dén lic van t6c giam n lan

m.Inn

_.m fd _mvo

Van tdc trung binh:

_mv,\n-1) (-1
k.n

1__

-_S vo(n-l)
V=———">|=—-]

t n.lnn

Bai 28:

Mot xe chd nudc co chiéu cao H. Mdt nuéce trong xe cach day mot doan h dot nhién xe chuyén
dong véi gia toc a khong doi. Xac dinh gia téc a dé khi xe chuyén dong nuwdc khong trao ra ngoai
Gidi:
Xét mot phan it chat 1éng c6 khoi lwgng m nam trén mdt thoang.
hinh dang chat Ié6ng & giéi han nhu hinh vé thi chat 1ong khong bi trao ra
ngoai.

) ;\/
‘&.zdl
&

—
i
T

Hinh chiéu cua cac lyc P, N, F,, can bang nhau ddi véi hé quy chiéu

H
vao binh.




Trén madt thoang:
F, cosa =psina < ma =mg tan

H-h

ﬁa:gtana:g T

2
A e e o oo | 2H-h)p o .
Vay véi gia tri Il6n nhat ctiaa la |g — 7 thi nwdc khong bi trao ra ngoai.

Bai 29: Mot vong day xich nho c6 chiéu dai 1, khéi lwgng m dugce dat 1én mot mat hinh nén nhan tron xoay
c6 goc ¢ dinh bang 2« . Ca hé thong quay déu vdi van toc goc @, chung quanh truc thang ditng trung vdi truc
do6i xing cda hinh n6n. Mt phang ctia vong xich nam ngang. Tim sitc cang cia vong xich ?_

Gidi:
Chon truc Oxy c6 dinh nhw hinh vé.
Xét 1 doan rat nhé Al caa vong xich, n6 c6 khoi luwgng:
mAl

1

Phuong trinh dinh luat IT Newton doi véi trong vat m;:
p+N+T, +T, =ma (T, =T, =T)
Chiéu lén 0x:
- 2Tsin B+ Ncosa =- mw’r (1)

Ta co:
sin :Al :ﬂA—l
2r t @
N = .p1 ‘m, _mAl
sin t
Thé (2) vao (1):
- 2Tn -Al+m—Al.g.cota =m2
t
=T zﬂ(g cota + w*r)
27
T | cotga + .t
|27 gty byl
0
Bai 30: Mot con lac don chiéu dai | khéi lwgng quéa nang 1a m. T ., mot thang may kéo

1éch sgi day con lac mot goc &, doi vai

phuong thang ditng va tha nhe khi ma con lac vira di qua vi
tri can bang thi thang may roi tv do.

a. Hoi qua nang c6 1én dén diém cao nhat khong? vi sao?

b. Tinh lwc cang cda sgi day & vi tri vat cé do cao cure dai so




c. v0isan thang may? Neéeu nhan xét.

Gidi:
a. Xét vat trong hé quy chiéu gan véi thang may. Vat chiu tac dung cta trong lyc P ,Iyc quéan tinh F,, va

lwc cang T cua sgi day.
- Theo dinh luat II Newton :
p+F, +T =ma
- Thang may roi ty do:
p+F,=0=>T=ma (1)

Luc cang T luén c6 phuwong vudng goc véi van
khong thwe hién cong, do vay vat sé chuyén dong
khong doi A,; =0. Hay néi cach khac d6i véi hé
gan vGi thang may vat sé chuyén dong tron déu

v =,/2¢1(- COSO!O)_

toc, no
c6 van toc
quy  chiéu
v@i van toc:

S@ di ta c6 1ap luan nhw thé 1a vi T lu6n duong That vay
khi thang may roi ty do thi dong thdi lic dé theo phuong
thang ditng vat cling roi ty do va déu vdi van toc ban dau la
Voy :0. Dai vai hé quy chiéu gan vao thang may ) trong lyc va

lyc quan tinh cé do 16n bang nhau nhung nguoc chiéu, lyc
cang vuodng goc vai v, khong cé lyc nao sinh cong nén dong nang dugc bdo toan. Do vay vat sé chuyén
dong tron déu doi v6i thang may nén no sé 1én dén diém cao nhat.
b. Chiéu (1) 1én chiéu hwéng tam :
2
mv- _m
T =ma = 7 :? 2g1@- cosao)

T :ng(l- cosao)

Nhan xét:
o g AL s e aa a1 T 1A AN e oaal
Dai voi thang may vat sé chuyén dong tron déu bat ké 0 < «, SE va khong phu thudc vao chiéu dai sgi

day va vi tri cua vat.

Bdi 31: Cho co hé nhu hinh vé. Ném c6 khoi lwgng M, goc gitta mdt ném va phwong ngang 1a @ . Can phdi
kéo day theo phuong
ngang mot lvc F 1a bao nhiéu dé vat c6
khoi Iwgng m chuyén dong 1én trén theo
mat ném ? Tim gia t6c cia m va M d6i véi
mat dat?

B6 qua moi ma sét, khoi lwgng day ndi
va rong roc.

Gidi:
Goi gia toc ctia ném va vat doi v6i mat dat lan lwot lala a; va a, .
Phuong trinh dong Ivc hoc cho m:
F+P,+N =ma,




chiéu lén ox:
Fcosa- Nsina =ma,, (1)

chiéu 1én oy: Y
Fsina + Nsina - mg =ma,, (2)
Ném chju tac dung cia P, N,, hailuc F va F' de = ? én
roc va luc nén N' c6 do 16n bang N. N N
Phwong trinh chuyén dong cta M: m
P +N, + N'+F + F'=Maq, M '\1 )
Chiéu lén ox: ” v ?fv L ’ *
Nsina+F - Fcosa =Ma, (3) -
Goi a,, la gia toc ciia m d6i véi ném M.
Theo cong thitc cong gia toc:
aZ =421 + al (4)

Chiéu (4) lén 0x: a,, =a, - a, cosa
Oy: a,, =a, sina
Tt do6 suy ra:

aZy :(GZX - al)tana (5)

Tw (1), (2), (3) va(5) suy ra:
F(1- cosa)+ mgsin acosa

a, = (6)

M +msin® a

__F(msin* a + M cosa) - Mmg sin a cos &

a,

X

m(M +msin® @)
_{F cosa[M +m(1- cosa)J- mg(M + m)sinogcosocjL tan o

a
2 m(M + msin’ )

Dé m dich chuyén 1én trén ném thi:
a,, >0 (I
N>0 (1)
e Giai(I):
a, >0 F cosa{M +m(1- cosa)J- mg(M + m)sinacosa >0
mg(M + m)sin « )
M +m(1- cosa)

< F >

e Giai (II):
Thay (6) vao (3) raut ra N va tir diéu kién N > 0 ta suy ra:
Mg cosa

(1- cosa)sina ®)

Tw (7) va (8) ta suy ra dé m leo 1én dugc mdt ném M thi lyc F phai thod man diéu kién
mg(M + m)sin & <F < Mg cosa

M +m(l- cosa) (1- cosa)sina

Lic do gia toc cia ném doi véi mat dat la a; & (6). Gia tdc cta vat doi voi mat dat sé la :

[ 2 2
(122 (12x+(12y~

rong

Bai 32: Cho co hé nhu hinh vé. Héi phdi truyén cho M mét luc F 1a bao nhiéu va theo hwéng nao dé hé

thong ditng vén twong doi doi véi nhau. Bo qua moi ma sat.




m,
M
[ [
Gidi: N
Xét hé thong trong hé quy chiéu gin v6i mait dat: ! 7
Gia st tim dugc gia téc F thod man bai toan.
- A -
o Xeét vat my: T
1,
P, +T'+N, =m,a 2 N,

chiéu 1én oy: =
15)

P,-T'=0=T'=T =m,qg.

e Xétvat my:

P +N, +T =ma
chiéu lén ox:

T=ma =a=—=—>¢g

Ba vat ditng yén twong doi v6i nhau ta c6 thé xem ching nhw mét vat duy nhat cé khoi lwgng
(M+m;+m,) chuyén dong vai gia toc a. Do vay luc F can phai dat vao M sé la :

m
F =M +m, +m,)a |=(M +m, +m,)—*g|,
ml

Bai 33: Trén mdt mat non tron xoay vGi goc nghiéng @ c6 thé quay quanh truc thang ding. Mot vat co
khoi lvgng m dat trén mat nén cach truc quay mot khoang R. Mat nén quay déu véi van toc goc @ .
Tinh gia tri nhé nhat cda hé s6 ma sat trugt (4 ) gitta vat va mat nén dé vat van ding yén trén mdt non.

Gidi:
Chon hé quy chiéu oxy gan vao hinh nén va qu?déu cung mdt nén nhw hinh vé.
Trong hé quy chi€u nay céc lyc tac dung vao vat: P,N,F, ,F, .
Vat ditng yén, do vay: I—
P+N+F, +F, =o =
Chiéu 1én 0x: o

- Psina+F, - F, cosa =0 (1)
Chiéu lén Oy:

- Pcosa+ N +F, sina =0 (2)
Tt (2) ta suy ra:
- mgcosa+ N +mw’Rsina =0
= N =mlgcosa- w’Rsina)
Tw (1) taco:
F, =mlgsina +w’Rcosa)

biéu kién dé m ditng yén trén mat nén:




{N >0 w < /gcota
F < R

<uN 5 )
m(g sina +w Rcosa)slum(g cosa- w Rsina)

ms —

gsina + w*Rcosa

Tt hé trén ta suy ra: 4« = 2o
gcosa- w Rsina

Vay gia tri nhé nhat ctia hé s6 ma sat trgt sé can la:
gsina+w’Rcosa | . .. .. g
Ui = T vGi diéu kién w <[> cota .
gcosa - w Rsina R

Bai 34: Khoi lang tru tam gidc c6 khoi lvong m;, v6i géc @ nhu hinh vé c6 thé trugt theo duwong thang
ding va tya 1én khoi 1ap phuong khdi lwgng m, con khoéi lap phwong cé thé trugt trén mat phang ngang.
B6 qua moi ma sat.

a. Tinh gia t6c gitta moi khai va ap luc gitta hai khai ?

b. Xac dinh @ sao cho a, la 16n nhat. Tinh gia tri gia toc cia moi khoi trong trweong hgp dé ?

Gidi:
a. vatl:_
Cac lyc tdc dung vao m;: P,, phén lyc N, do bo twong tac dung ! len  m;,
phan lyc do m;, tac dung N . N
Theo dinh ludt IT Newton: = =
Pl + Nl + N :mlal ’
N |m
?2 2

Chiéu 1én ox:
- Ncosa+ N, =0
Chiéu lén oy:
P, - Nsina =m,aq, (1)
Vat2: Co6 3lyctic dunglénm,: P,, phan lgc N, do san tdc dung lén khoi 1ap phuong, phan lyc N' do
m; tac dung lén khoi 1ap phuwong.
Theo dinh luat II Newton:
P +N, +N'=m,a,
chiéu 1én ox:
Ncosa =m,a, (do N'=N) 2

Mat khac khi m, doi dugc mot doan x thi m; doi dwgec mét doan y va ta luoén
co:
X =ytana
Hay:
a, =a,tana
Tw (1) va (2) suy ra:

= tana=—""—"—2=L" (3

{N sina =m,g - m,q, m,(g- a,)
N cosa =m,a, m,a,

Thay a, =a, tana vao (3)ta suy ra:



ml
a, = .
m, +m, tan”
m, tan
a, = .
m, +m, tan” «
ap luc gitta m; va my:
m,a, m,m, tan o
N = = (rn > )
coso , +m, tan” aJcos o
b. Taco:
_ mtana _ m,
- +mtan2ag_ m 9
Lo L +m, tanx
tan o
ml
Do +m, tana =2,/mym,
tan &
— 1 ml
= Aymin — A -
2\'m,
oL R . m 2 My
D4u bang xay ra khi : =m, tana = tan” @ =—
tan o m,
= tana = |—-
mZ
ml
= ¢ =jarctan_[—
mZ
Luc do :
m m
a, = ! = 1
m m, +m
rn1 + m2'71 1 1
mZ
o =9
2

Bai 35: MOot vat nhé c6 khoi lwgng m dat trén dinh mot ném tam giac nhan, tha cho m chuyén dong trén mat
ném. Biét ném c6 khoi lvgng M va chuyén dong khong ma sat trén mat phang ngang.
a. Xac dinh gia toc ciia m va M doéi vGi mat dat
b. Cho chiéu dai mat ném la L. Tinh van t6c cia M ngay sau khi m trugt
xudng chan M.

Gidi:
a. Chon hé quy chiéu gan véi mat dat nhw hinh vé.

Goi gia toc ciam va M lan lugt 1a a; va a, m )

Phwong trinh chuyén dong cua m:
P, +N, =mq, ﬁ;
1 Y
Chiéu lén Ox: N,sina =ma,, €]
Oy: P, - N,cosa =ma,, (2) M =

Phuong trinh chuyén dong ctia M: ﬁ"}"g ?2‘

P,+N,+N,'=Ma,
Chiéulén ox: - N,sina =-Ma, (3)

Mat khac theo cong thitc cong gia toc: a, =a,, +a, (4) (a,, la gia téc cia m doi v6i M).



Chiéu (4) 1én ox va oy ta cé:

a,, =a,cosa- a,

X

a,, =a,sina

Yy
Tw do suy ra:
a, =la, +a,)ana (5

Giai hé (1), (2), (3) va (5) ta dugc:

( mM cos «

Nl = . 2
M +msin” o

_Msinacosa

1 - .
* M +msin’a

_(n+M)sin®

a =

1 .

Y M +msin’«a
msin ¢ cos o

aZ = . 2
M +msin° «

Gia tOc cua m doi v6i M:
_(M +m)sin

_ 49

a,, =—; . 2
sina M +msin” o

Gia toc cia m doi voi mat dat:

— 2 2
a, = a, +aly

(Véi a,, va a,, dugc tinh & (*))
Gia t6c ciia M doi vdi dat sé la:

msin o cos o
a, =|—————

M +msin’ «
b. Thdi gian can dé m chuyén dong trén mat ném M la:

co 2L 2L(M +msin® &)
a, (M+m)gsina

o 2gLsina
V2 Al FMCOSA G T M + msin® )|

Van toc cta M lic do:

Bai 36 : Mot thanh dong chat, tiét dién khong doi, chiéu dai 1 chiu sy tadc dung cta 2 lyc kéo cang dat ¢ 2
dau thanh f:l’ 13 , (F2 > F). Tinh lyc cang cta thanh xuat hién cach dau dat 131 mot doan x. Biét 131’ 132 nguoc

chiéu.
Gidi:
Goi khoi lwgng ca thanh 1a m . Do thanh dong chat khoi Iwgng phan trai : m, Z% ‘m. Phan phéi la :
t- x ) —
7 m T;
N A e i i T .
Phuong trinh dinh luat II Newton déi véi phan: < S TiEd T =
Bén trai : Fi =—x— E;
T - P'l :mla1 = al :w
mx
Bén phai :
(F-THt

F-T'=ma = a, =
272 2 m(f-x)



Do hai phén c6 gia tc chung @, =a, vachiy T =T ta suy
T-F)t _F-T

m -x m(t- x)
T = F,x N F, (- x)
t t
Bai 37: Vat c6 khoi luvgng m trugt tir diém cao nhat A
ctia mot hinh cau ban kinh R dang ditng yén trén mat B |
phang nam ngang. - .
a.Tdi do cao h nao thi né roi hinh cau ? T ; 0

b.Tinh &p lwc cia no tai diém B, ban kinh OB nghiéng D ;‘f
géc a =30"so vaGi OA. !
B0 qua moi ma sat, van tdc ban dau rat nho.

Gidi:
a. Khi vat truegt theo mat cau xudng dén diém C. Theo dinh luat bao toan co nang:

mgR(1- cos f3) :%m vé = vl =2gR(1- cosB) (1)
Tai C:

P+ N =man
Chiéu 1én chiéu huéng tam :
2

\%
Pcosff- N =m—=
p R

Vatroi hinh caukhi N=0.

= v; =gRcos ®)
T (1) va (2) = cos =§
Vit roi mat cau lic:
h=R+Rcos /[ zgR h=R+Rcosf3 zgR
b. TaiB:
cosa :\/g > cos3 Do vay tai B vat chuwa roi mat cau.
DBinh luat bdo toan co nang :
mgR(1- cosa) 2% mv; = v; =2gR(1- cosa)
TaiB:

2 2

mv
B
= N, =mgcosa -

Pcosa- N, =

gRcosa - 2gR(1- cos )
R
= N, ={mg(Bcosa - 2)|,

:>NB:m

Bai 38: Trén mot tam van nghiéng mot géc & so vGi phwong ngang. Khi van ditng yén thi vat ciing dirng
yén. Cho van chuyén dong sang phai

vOi gia t6c a song song vGi dwong nam ngang. Tinh gia tri cuc dai ctia a dé vat van ditng yén trén van. Biét
hé s6 ma sat trugt la 4.




Gidi:

Xét vat trong hé quy chiéu Oxy gan vdi tam van:
Céc lyc tac dung vao vat : P; F,; N; F, .. Theo dinh luat II Newton ta c6:
P+F, +N+F, =0
Chiéu lén 0x:
Psina+macosa- F,, =0 D
Chiéu lén Oy:
- Pcosa + masina + N =0 2)
Tw (2) suy ra:
N =m(gcosa - asina)
Thé vao (1):
mgsina + macosa - F, . =0
= F__=mgsina + macosa

Vat van ndm yén trén van khi:  F,; <uN
Hay:
mgsina + macosa <um(gcosa - asinc)

ucosa - sina
2 as———g 3)
usina + cosa
Mat khéc con diéu kién vat phai luoén ap vao van cé nghia la N >0. Diéu nay cho ta:
m(g cosa - asina)>0
e a<gcoota 4)
Tt (3) va (4) ta rat ra dap s6 cia bai toan:
 Hcosa - sinx

= da

~ usina +cosa

Bai 39: Vat m duogc kéo déu trén mit phing nghiéng géc @ luc kéo F hop véi mit phing mot goc S, hé s6
ma sat 1a 4 . Gid tri nhé nhét cta F 1a bao nhiéu dé thuc hién dwoc viéc ndy. Lic d6 A bing bao nhiéu ?

Gidi:
Chon hé truc nhw hinh veé.
Cac lyc tac dung vao vat:
Fms,p,N,F
Theo dinh luat II Newton:
F+Fms+p+N =0
Chiéu lén 0x:
Fcosf - Fms- mgsina =0
Chiéu 1én Oy: Fsinff- mgcosa+ N =0= N =mgcosa - Fsinf
F . =u.N =u(mgcosa - Fsin f)

ms

= Fcosp - ,u(mg cosa - Fsin/a’)- mg sin o =0
mg(sin a + ucos a)
usin B +cos
DE lyc F nho nhét thi usinf +cos £ 16n nhét.
bat:

= F =

usin f +cos f =m
= usinff+cosff-m=0
DPay la phuwong trinh bac nhat d6i véi sinx va cosx. Diéu kién c6 nghiém cta phwong trinh:

W+l>=m*= m<u’+2




Vay:

F = mg(sin & + ucosa)

min )\/ﬂ2 +1
Pé tim A ta giai phwong trinh:
usinff+cosff= [u* +1

sin(f+@)=1= f+¢ :%

1

i o1

JT
> g =""- vGi Cos@ = sing =
o) 5 @ /—

Ta co:

tan £ =tan

7. ]—cot =u
7 2

Vay:

7 =arcan 1]

Badi 40: Tinh gia toc trong treong ¢ do sau h so vai mat dat. Coi trai dat la hinh cau dong chat ban kinh R.
Cho gia toc & mat dat la g,.

Gidi:
Goi M, m lan lwgt 1a khoi Iwgng cua trai dat va vat. Khi vat dat & mat dat thi gia toc trong treong cua né la:
— th — GM
 m R

Khi vat & d6 sau h lyc hap dan cuta trai dat chi con lai la lyc hap dan ctia qua
(M) sau khi béc 16p vé c6 be day h di (vi 16p vé sé gdy ra nhitng luc can
nhau ddi vGi cac vat dit & trong long né) nén lyc hap dan cda trai dat luc

_ GM’
" (R- h)
Tatinh M":
Ta co:
e
£—3 R”.p _[R-h]3 do trai dat dong tinh
M 4_Rp R (do trai dat dong tinh).
—
3
R' 1a ban kinh ctia phan cau con lai cta trai dat.
3
= M’: R;h] M
R
Vay luc hdap dan ma vat phai chiu:
(R h)
Fo= R Mom _GMm(R- h)
" R- hY R® ‘R

Vay gia toc trong treong & do sau h sé la:
F,, GM R-h [ h ]
= = = gO A

m R? R

Bdi 41: MGt hinh tru dac c6 khéi lvgng m; = 6 kg, ban kinh R xuyén doc theo mot hinh tru dac. Mot thanh
nho khong khai lwgng ti vao cac 6 bi. Dung day n6i mot vat m, = 2kg vao thanh. Hé dat trén mot mat phang




nghiéng géc « =30°. Tim gia t6c cta hé vat biét hé s6 ma sat trugt gitta vat va mdt phing nghiéng la
u =0,2  try 1an khéng trugt. Bo qua stic can cic 6 bi, day khéng dan va khong khéi lwgng, g =10m/s* .
(Trich dé dv tuyén thi Olympic quéc gia 2002)

Gidi:
Phuong trinh dinh ludt IT Newton cho vat 1 va vat2:
pysina- F, - T =ma (1) (bd qua ma sat lan)
p,sina+T-F , =m,a 2,
N, =p,cosa
Cong (1) va(2): mygsina- Fmsn- Fms, + m,gsina :(m1 +m, )a 3)

Tru lan khong trugt:

F.. R=I"-y

la=y-R = Fmsn _ma 4)
/ _mR’
2
Thé (4) vao (3):
m,gsin o - ™y m gsina - u.m,g cosa =(m1 +m2)a
% a _(ml +m2)gsina- u.m,gcosa
- 3m, 13,3 (m/s?),
+m,

Bdi 42: Mot vat c6 khéi lwgng m = 1kg dat trén mot tdm go roi ca hai dat 1én mat san nam ngang. Vat dugc
treo vao mot diém 0 bang mat sgi day nhe dan hoi, lic dau sgi day c6 chiéu dai tw nhién 1, = 40cm. Hé s6 ma
sat trugt gitta vat va tdm go la « =0,2 | kéo tir tir tim gb cho dén khi vat bat dau truot trén go, khi dy day 1éch
khoi phuong thang ditng mot goc  « =30°. Tinh c6ng cta lyc ma sét trong hé quy chiéu gin véi mit san ké
tr lic dau dén luc vat bat dau tregt g = 10m/s?.

Gidi:
Cacluctacdung vaovat N+ P +T + Fms =0
Chiéu lén 0y: N- p+Tcosa =0
= N =mg - T cosa
Chiéulén Ox: - Tsina +F,, =0 (D
Luc vat bat dau trugt lyc ma sat nghi bang ma sat truot: LS IL SIS,
-
Tuen) v @y suy Y: =u(mg - T cos a) () .
T
umg 0,2 -1-10 V N
T=—— = ~3(N) T,
sina + ucosa 1 V3 j_':
J— + [y
Goi k 1a hé s6 dan hoi eaa day: 2 0 ~
T =k -Al =3(N) T

D0 dan cna 10 xo khi vat bat dau trueot:

IO
Coso

Al=l-1, =

-1, =40 - 1| =6,2(cm)

Cong cua lyc ma sat trong qua trinh trén sé bién hoan toan thanh thé nang dan hoi cta sgi day.




1 1 1
A =w, =—kAI* ==T -Al == -3 6,2 -10°*
2 2 2

Vay:

A, =0.092(J) =[92(mJ)),

Bdi 43: Trong mdt qua cau dong chat khdi lugng
M ban kinh R. Nguai ta khoét mot 16 hinh cau ban
kinh R/2. Tim lyc do qua cau tac dung lén vat nhé
m trén dwong noi tam hai hinh cau, cach tam hinh
cau 16n mot doan d nhw hinh vé( xem m nhw mot
chat diém ).

Giai:
Xét lwe hap dan ctia qua cau tdm o khi chuwa khoét va vat m:
_GMm
e =g
Khoi lvgng phan bi khoét :
M
m=—,
8

Lurc hdp dan do phan bi khoét va vat m sé la:
_ Gmm' _ GMm
" d-R) 8d-R)
Néu khoét m’ ta coi nhw vat m khong chiu tac dung cua phan nay. Do d6 lyc hap dan do phan cau 0 khi
da khoét cau 0,va vat m sé la:

hd?2

1 1
Fiy =Fuq = Fyqy =GMm [d—z- R 1
8(d - E)Z

7d? - 8dR + 2R*

F,, 9GMm
" 8d*(d - R)’

Bdai 44: MGt vién dan xuyén qua tdm van c6 chiéu day la h, c6 van téc giam twr v,
dén v. Tim thoi gian chuyén dong cia dan trong tam van, biét rang lyc ctia tdm van ti
1é vGi bxnh phwong van tdc cAa vién dan.

Gidi:
Xét trong khodng thoi gian rat nho dt khi ddntong tdm van ta cé phuwong trinh dinh luat II Newton:
F =ma
Hay:
dv
- kvl =m— 1
m— )
Tw (1) ta suy ra:
|’ — Bewrcls = eraciu (=57
- B~
Lay tich phan (2):
k' 'dv m. v
-—|[ds=|—= h=-—In—
m 5[. v;f v kv, “)

Lay tich phan (3):
k' ' dv k1 1
-—fdt: — = -t =—- = (5)
m ¢ oV m v, Vv

Tt (4) va (5) ta suy ra:



1 1
h -
fo VoV
I
VO
Vay thoi gian chuyén dong cta vién dan trong tam van la:
1 1
[ ——
fd Vo v
In"
VO

Bai 45: Mot vat c6 khdi lugng 3kg chuyén dong trong truong lwc F phu thudc thoi
gian trong hé truc toa do oxyz:

F :[15ti +(t - 12)j +6t2kJ vGi i, j,k la cac véc to don vi trén
truc ox,0y,0z.
Gia st diéu kién ban dau: r, =5i +2j- 3k, (m)va v, =2i +k (m/s)
Tim su phu thudc ctda vi tri va van téc cda vat theo thoi gian ?

Gidi
Gia t6c cua hat la:
F=ma= a=—
m
Tt dé ta co:
F
a, =— =5t
? (m/s?)
a, =—"=t- 4 (m/s?)
m 2
P (m/s?)
a, ==~ =2t°
m

Van tOc caa vat:
t t 5
v. = [a.dt = [btdt ==t* +c
X (‘!‘ X 6’5 2 1

t t 2
t
v, = |a,dt = |(t- 4)dt =—- 4t +c,

t t
2
v, = [a. dt = 2t*dt ==t +c
z sz 51’2 3 3

Thoi diém ban dau ta cé:

Van toc cua vat theo thoi gian:

5,)° (¢ ’ ’
v=v v v = 2+t2] 5 at| +| =6 +1
Hay:
v=v.i+v j+vk
5, (¢ T (2 -
Ve[ 2+ i 4| —-4At|j+| = +1]k
2 2 3

Vi tri cta vat:




|
l

o
i
=

J—

_— ., —a— e e —— == —a— _r[ = e T e = ]df _—— e e = =
= =1 i L=
= R y - =
= " —=— :;ﬁf,_,df _ = —=— ;‘)j—-, — — 41‘7 - _— = —a— — —
- - ~ — e T -
_ T - _ — == _"‘I v e = - - _— e = e = e
= == - =19

.

Vay vi tri caa vat phu thudc vao thoi gian nhu sau:

r =xi +yj +zk =

5+2t+Et3
6

-

i

k|,

+ -3+t+—
6

¢3 N
2+E- 2t2]j+




