2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 1: CHUYEN PONG THANG PEU

1. Hai xe chuyén dong thing déu trén cing mét dudng thang véi cac van toc khong doi: v, =40(km/h) va
v, =60(km/h). Tinh do giam khoang cach giita hai xe sau 1,54 khi:
—  hai xe chuyén dong nguoc chiéu.
— hai xe chuyén dong cuing chiéu.
Bai giai
—  Chon chiéu duong 13 chiéu chuyén dong ctia mdi xe. Ta co: s, = vt; 5, =Vt .
— Khi hai xe chuyén dong ngugc chiéu: As=s, +s, = (v, +v,)t.

— Khi hai xe chuyén dong cung chidu: As'=|s, —s,|=(v,—v)¢.

As =(40+60).1,5=150km
As'=(60-40).1,5 = 30km

Vay: Do giam khoang cach giira hai xe khi hai xe chuyén dong nguoc chiéu 1a 150km va khi hai xe

chuyén dong cung chiéu 1a 30km .
2. Mot con kién chay ra tir mot 16 nho thong xudng t6 kién dudi long dét, kién chay theo mot duong thing
sao cho van tc cua né ti 1& thuan voi khoang cach dén 16 nho. Tai thoi diém ma con kién cach 16 nhé mot
khoang /, =1m thi vin toc ciia n6 1a v, =2(cm/s). Sau thoi gian bao lau, kién s& cach 16 nhé mot khoang
[, =2m?

Bai giai

Vi van tdc cia kién ti 1& nghich véi khoang céch nén

nghich ddo ctua van tdc s& ti 1é thuan véi khoang cach, do v a
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— Thoi gian chuyén dong cua kién tir khoang cach [, dén /, 1a: ¢ = 22—11 =75s.
vl 1

Vay: Sau 755, kién s& cach 16 nho mot khoang [, = 2m .

3. Mot xe dap xuit phat tir mot diém A4 trén duong cai dé

trong mot khoang thoi gian ngin nhat di dén mot diém B A C N D

nam trén canh dong (hinh v&).

Khoang cach tir B dén dudng cai bang L. L

Van tdc cua xe dap chay trén canh dong nho hon n lan

(n>1) so véi van toc cia né khi chay trén duong cai. Hoi

xe dap phai roi duong cai tir mot diém C cach D mot khoang x bao nhiéu?
(Trich dé thi Olympic 30/4, 1997)

Bai giai
Goi v,,v, 1a van tc xe dap khi di trén duong cai va khi di trén canh dong (v, =nv, ).

AD—x+ Vx’+ L} ADv,+vNx*+ L —v,x

Vi V) ViV,

— Thoigian vatditr 4 dén C réidén B: t=

- Vi 4D,v,,v, khong d6inén 1= t . khiy=y  voi y=vIx’+L —vx.

- Tachd: y=vWxX'+L —vx < (vl2 —vzz)x2 2y x+vi L —y* =0.

— Quan h¢ x va y chi c6 y nghia khi phuong trinh c¢6 nghiém, nghiala A>0.
S A=y, _(V12L2 —)/2)(\/12 —v22)202>y2 > (V12 —vzz).

— Thoigian t =t

khl y = ymin ¢

Lv, L
\/vl2 —v; \/n2 -1
Vay: Pé di dén B trong khoang thoi gian ngin nhit ngudi d6 phai di tr C cich D doan
Lv, L

\/vlz—vj B Jn? -1 '

4. Hai cand A va B xuét phat déng thoi tir mot cai phao neo chit ¢ gitra mot dong séng rong. Cac ca-nd

Lac d6: y,. = L.v; —v; Ung véinghiém kép clia x:x =

X =

chuyén dong sao cho quy dao cua ching la hai duong thang vudng gbéc véi nhau, ca-ndé 4 di doc theo bo
song. Sau khi di dugc cung quang duong L doi vdi phao, hai ca nd 1dp tire quay tré vé phao. Cho biét do 1on
van toc clia modi ca nd d6i v6i nude ludn gap n 1an van toc ciia dong nude so v6i bo. Goi thoi gian chuyén

A CO A x. " \ P . . o4 , & 1
dong di va vé cilamoicand 4 va B lanluotla ¢, va ¢, . Hay xac dinh ti s0 .
tB



(Trich dé thi Olympic 30/4, 2001)
Bai giai

— Vantoc cua ca-nd6 4 doi véinudcséla vi=nu.

— Thoi gian di vé cia ca nd A doc theo bd song: V' T
L L 2Ln
t, = = 1).
4 u(n+l)+u(n—l) u(nz—l) ()
Hinh a

—  Pé quy dao ngang song chiéc ca-né B luc di phai huéng theo van
téc v' nhu hinh a, con lac vé phai huéng theo van toc v' nhu hinh b. Van tdc ctia ca-nd B di ngang
song la: v= (nu)2 —u’ =u\n’ 1.

P 2L 2L .
— Thoigian di vé ciacand B la: ¢, =—= '

— 22 (2). v
v un? -1 () U
~ T () VA Q) taco: A=
o Nl Hinh b
Vay: Tisé 4-__"
Iy n’ -1

5. Hai tau thuy 4 va B & trén cing mét kinh tuyén. Tau 4 & phia Bic ciia B va cach B mot khoang d,.
Tau A chuyén dong déu vé phia Pong voi van toc v ., tau B chuyén dong déu 1én phia Béc voi van tdc Vg .
Do cong cua mit bién khong dang ké.

a) Dinh khoang cich cuc tiéu giita tau 4 va tau B.

b) Tau B phai chay theo huéng nao dé bit kip tdu 4. DPinh thoi gian ruot dudi. Céc tau déu chuyén

dong theo quy dao thang.
Bai giai
a) Khoang cach cuc tiéu giita hai tau Y a
Chon géc toa d0 & A, h¢ toa dd xAy nhu hinh vé.
Taco: x,=vt;y, =—d,+V,t.
A 4 LAY \ &) 2 2 2 A v A x.-\ C x
— Khodng cach haitaula d, voi d” =x, + y;. >— - >
d .7 »”
<:>d2=(vj+v§)tz—2dov3t+d§. 7 /,’
— Tam thic bac hai theo ¢ trén cho: ¥B P
2 2 VB? a//’
7 _ A dyv, g - dyv, N
min " ) 2 mn 55




A ) . - R  n c s \ d,v
Vay: Khoang cach cuc tiéu gilra hai tau la: d_, = %
VitV

b) Hudng chay cua tau B va thoi gian ruot dudi.

e \ . ——\ . AC vt v
— Gia su hai tau gap nhau ¢ C, véi a:(BA,BC);sma:—:L:—A.
BC vt v,
— Piéukién: sina<1=v, <v,.
AB
o 2. BC d d
— Thoi gian ruot duoi: T = — = LOS& — 0 = o
Vg Vi vl-sin’a v
Ve 1=
Vs

Vay: Tau B phai chay theo hudng hop v6i huéng AB mot goc a véi sina = Y4 va thei gian ruot
VB

dO

Vv
A
VB 1—7
Vg

dudila T =

6. Hai nguoi boi xuat phat tir mot diém A trén bo séng va phai dén diém B & bo bén kia, d6i dién 4 . Nguoi
thir nhat phai boi theo huéng dé dén diém B, con nguoi thir hai phai boi theo huéng vudng goc voi dong
chay r0i khi dén bo tai diém C phai chay nguoc trd lai véi van toc u dé vé dén diém B. Tim u dé hai nguoi
dén B cung luc. Biét van toc dong chay v, =2km/h, van tbc cua hai nguoi boi d6i véi nuéc la
v=25m/h.

Bai giai

— Thoi gian boi cuoa ngudi thir nhét:

, AB AB (1) B B C
== . | T 7
Vi \/VZ - Vg | | o s
| | /!
— Thoi gian boi ctia nguoi tht hai: I : i
|

Wens

AC 4B Vg—=i ¥
= 2' v
(222 ) ‘\
>

— Thot gian cua nguoi the hai chay to C

dénB:tzzB—C: A8 _AB % (3).
u utanox u v

— Dé hai ngudi dén B cung luc: ¢t =¢, +t,.



AB _AB+AB Vo
vi—v; v u v

2.2 2 A2
NNV TV N2 T2 gy,

—u= =

v—«/v2 —vg 2,5-42,5%-2°

<

Vay: Dé hai nguoi dén B cung luc thi van tdc chay ciia ngudi thir hai trén phai 1a u = 3km/ h.

7. Hai xe chuyén dong thang déu trén hai duong thiang hop véi

nhau mot géoc o véi van tdc co do 16m lan luot la Vi, V. Biét tai
thoi diém hai xe cach nhau mot khoang nho nhat 7 . thi xe (1)
dang chuyén dong hudng vé giao diém O va cach O mot khoang

[, nhu hinh vé. Tim vi tri cta xe (2) lac nay. Xét hai truong hop:

a)
b)

b)

v, =vl\/§ va a =45".

v, =v, va a=60".

Bai giai
Khi hai xe cach nhau mot khoang ngén nhat thi:
+ Van toc tuong d6i gitra chiing vudng goc véi
dudng thang ndi hai vi tri ciia chiing.
+ Xe (2) dang roi xa O.
+ Vitri xe (2) tai J .

Ap dung:

Truong hop v, = v\/2 va a =45°:
Ap dung dinh 1i ham s6 cosin trong tam giac OIK, ta c6:
2
vh =V +Vi 4+ 2wy, cosa =V + (VI\/E) - 2v1v2\/§cos 45" =v} =v,=v, va AOIK vudng can &

v, LOI=J=0<1,=0.

Vay: Xe (2) luc d6 dang & O.

Truong hop v, =v, va a =60°:

Tam gidc OIK déu, suy ra tam gidc OLJ cantai O:1, =0J =1,.

Vay: Xe (2) luc d6 dang & J, cach O mot doan gidng nhu xe (1).

8. Mot xe buyt dudi theo mot xe dap chay trén mdt duong théng AB véi toe do khong ddi 1an luot 1a

63km /h va 33km/h. Mot xe tai chay trén mot duong thang khac (khong song song voi AB) véi toe do



khong dbi 13 52km/ h . Khoang cach tir xe tai dén xe buyt ludn ludn bang khoang cach tir xe tai dén xe dap.
Tim vén tdc cua xe tai dbi voi xe buyt?
Bai giai
Vi khoang cach tir xe tai dén xe buyt ludn luén bang khoang cach tir xe tai dén xe dap nén xe buyt (A), xe
dap (B) va xe tai (C) khi chuyén dong ludn tao thanh mot tam giac can.
— Chon h¢ toa do Oxy nhu hinh vé:

v, + Vp

2

2 _ 2 2
=V _VCy+vi

—  Van tdc xe tai (C): v, =v,

A v, H B v,
2 . B T
o[22 2 [(VatVg \ /
=Vo = VC_VCx_\/VC_(T \ /
\ /
\ /
A A y e Ao . , T \ /
— Van toc xe tai (C) doi voi xe buyt (A): v, =v.—v,. \ /
\ / O X

|
|
|
|
|
|
| i
\ ! /
_ _vA+VB V=V, \ | /
Vicay =Vox T Vax = 5 V4= > \ l! !/
I
2 \l
_ _ 2 [ YAtV \
Vicayy = Vor O_\/VC ( 5 j \:

A\ Viex

1% \% ? V,+V ? :

2 _ | ¥B V4 2 B A .2 h
:>\/CA—( > ) +vc—[—2 j =V =V, IR T

= Ve, =V — vV, =527 —63.33 = 25km / h

Vay: Van tdc cia xe tai ddi voi xe buyt 1a v, =25km/ h .
9. Hai duong thang d, va d, tao v6i nhau mot goc 60°. Chung chuyén d;
dong theo cac van tdc \71,2 theo phuong vudng goc voi chinh no. Biét

v,=4m/s,v, =3m/s, tim van toc cua giao diém O.

d
Bai giai '
~ Sau Is,d, dén vi ti d',AH=v;d, dén vi ti
d,y’
d'z,AK:vzg;:m: van tbc cua giao diém O. ds
- Ap dung dinh 1i ham s6 sin cho AAHO' va AAKO, ta duoc:
d,’
‘AOvOZ .vl 0=£:>AO'=£.
sin90”  sin 60 ﬁ \@ u
va A0 _ % M p-2 .

= = - =
sin90°  sin60° /3 NE)

— Ap dung dinh 1i ham s6 cosin cho A400" ta duoc:




00" = 40"+ AO* — A0"'. A0 cos 60°
2 2
2v 2v v, v, 1
=>v=00'=/|| 2| +| 2| -2.— %1 .—
\/(ﬁj [ﬁj NCRNER)

<:>v=00':\/§vf+§v22 Lol =\/i42 +i32—% = /% =5,42m/s

3 3 3

Vay: Van tdc cua giao diém O 1a v=>5,42m/s.

10. Thanh 4B dong chét tiét dién déu dai L dugc twa vao birc
tuong thang ding nhu hinh v&. Pau dudi B cua thanh c6 mot con
chudt bo theo thanh véi van tdc v khong ddi ddi voi thanh ngay vao
thoi diém dau duéi B cua thanh chuyén dong déu theo nén nha vé
phia phai v6i van tbc . Hoi trong qua trinh chuyén dong theo
thanh, con chudt Ién dugc dd cao cuc dai béng bao nhiéu so vdi nén

nha va tim di€u kién cia v va u . Xét hai truong hop:

Truong hop con chudt dat do cao cuc dai khi chua kip 1én

to1 A.

Truong hop con chudt dat d cao cuc dai khi vira 4.
Biét ring ban dau dau B cua thanh & sat goc tudng O va dau A cua thanh ludn tya vao tuong.

Bai giai

Chon gbc thoi gian lac dau B bit dau truot tr O; G 14 trung diém ctia AB; M 13 vi tri cta con chudt & thoi

diém 1.

Do cao ciia con chudt tai thoi diém ¢ 1a MK = h; khoang
cach tir goc O dén thanh ¢ thoi diém ¢ 14 ON = H .
, L
Ta co: OB=ut;BM=vt;AG=BG=E.
Hai tam gia&c ONB va MKB dbng dang nén:

MK BM h vt v v
———— s —=—=—=h=H—.
ON OB H ut u u

Trong tam gidc vudng OGN, ON <0G = % & H< %

=h=h <<H=H_ = % < a=45" (AAOB vudng can).

Lacdo: h =g Y-tV

‘max max - .
2u

Xét hai truong hop:



e Truong hop con chudt dat do cao cuc dai khi chua Ién kip té1 A4 :

0
Taco: t = Leosds Ly2 (1).
u 2u

Con chudt chwa kip 1én t6i 4, nén vz, <L (2).

<L:>v<ux/§.

I\2
Tur (1) va (2), ta dugce: v 2

2u
e Truong hgp con chudt dat t¢i do cao cuc dai khi vira té1 4 :
& thoi diém ¢ = L

Docao h=h_,

X

%
L 2 u g
Va: b, = AB*~O0B® = I} ~(ut,, ) =,|I’ —(u—j = 1-(-} :
v v
Vay: Trong qua trinh chuyén dong theo thanh, con chuét 1én dugc d§ cao cuc dai 4, = ?
u

Truong hop con chudt dat do cao cuc dai khi chua kip 1€n téi 4 thi v< uﬁ ; truong hop con

2
chudt dat do cao cuc dai khi vira léntoi 4 thi &=L 1—(3j VU
A%

11. Trén duong thing (A) ¢6 ba xe chuyén dong ctng chiéu. Ngudi ngdi trén xe 1 thay gio thdi vao xe minh
theo huéng a = 60°; nguoi ngdi trén xe 2 thdy gid thdi vao xe minh theo huéng £ =30". Hoi ngudi ngdi
trén xe 3 thdy gi6 thoi vao xe minh theo hudéng » nio.

Biét a, B,y 1a cac goc tao boi hudng gié thdi (ndm trong mit phang ding chira A) ma ngudi ngdi trén xe
tuong Gmg thay va phuong chuyén dong (A) ctia cac xe. Téc d chuyén dong cia xe 3 bang trung binh cong

cua toc do xe 1 va toc do xe 2.
Bai giai

Vi +V2

Goi v, v,,v, lan lugt 1a van toc cua gio thoi doi voi xe 1, xe 2, xe 3; v,,v,, v, (\g = j lan luot 1a van toc

chuyén dong cua cac xe va u la van toc gid thoi.

— Theo coOng thuc cong van toc, ta co:

VI SUAVE Y, S UV Y = Uy
Vé6i: BC=-v;BE=-v,; BD=—v, (Vv0i

CD = DE).

E D C B H



AH
— Tuhinh v&,tacé: HB+v, =

(1)

tan 60°
AH
HB+v, =— (2
> tan30° ()
HB+v, = AH < 2HB+2v, =
tan y

1

2AH
tan y

(3)

— Sosanh (1), (2) va (3) ta duoc:

= +
tany tan60’ tan30°

:tany=§:0,866:>7=40054'.

Vay: Nguoi ngdi trén xe 3 thdy gi6 thdi vao xe minh theo hudng y = 40°54".

12. C6 4 ban hoc sinh cing dén trudong tham dy ky thi Olympic truyén thong 30/4 nhung chi ¢6 1 chiéc xe
may va 2 nén bao hiém, chép hanh luat giao thong nén 2 ban di xe va 2 ban con lai di bg, doc duong ban
dang ngdi sau xudng xe tiép tuc di bd va xe c6 2 lan quay lai don 2 ban di bd & nhiing vi tri thich hop sao cho
ca 4 ban dén duoc truong cing mot luc. Biét rang van tdc di xe gip 5 14n di bd va coi rang van tdc ciia cac

ban di bd déu nhu nhau, noi xut phat cach truong Skm . Xac dinh vi tri ma xe da don 2 nguoi di bd 1€n xe

cach vi tri xuét phat mot doan bao nhiéu?

Bai giai

Gia st O 1a noi xut phat; T 1a truong; 4,B 1a 2
diém xe don 2 ban di bo con C,D 1a 2 diém ma hai
ban trén xe xuéng tiép tuc di bo, ta c6 dd thi chuyén
dong cua cac ban nhu hinh vé.

Do vén tdc di bd nhu nhau, van tée xe khong ddi nén
cac hinh OMNK,KNPQ,OMPQ d&u la nhitng hinh
binh hanh.

Ban 1 chi di xe c6 dd thi PMKNOM , ban 2 di xe
OM va di by MP, ban 3 di b0 OK va NP di xe
KN, ban 4 di bd 00 va di xe QP & 2, 3, 4 dén
truong cung mot luc thi:

= O0A=CD;OB=CT; DT = AB

@OA:ABZCD:DT:M

— Quang duong ma ban 1 phai di: s, =0A4A+34B+5BC =3CD+ DT =5BC+80A4.

— Thoi gian di duoc cia xe: ;= 2BC+804 (1).
A%

X

— Quang duong ma ban 4 di la: OB+ BT =0OB+ BC+CT .



T OB BC+CT 50B+BC+CT
— Thoigiandila: t =—+ = .
v, % v

X X

60B+BC 1204+ BC

\% v

X X

Vi OB=CT =204 nén ¢t =

(2)-

— Tu(l)va(2),tacoé: SBC+80A4=1204+ BC < BC =0A= 504 =0T =5km.
= OA=1km va OB =2km.
Vay: Vi tri ma xe d3 don 2 nguoi di bo 16n xe cach vi tri xuat phat mot doan OA4 = OB = lkm .
13. Hai vanh tron manh ban kinh R, mét vanh dung yén, vanh con lai chuyén
ddng tinh tién sat vanh kia voi van toe 170 (hinh v&). Tinh van tdc cta giao diém

C gitra hai vanh khi khoang cach gitta hai tim 0,0, =d .

Bai giai
Chon truc toa d0 Ox nhu hinh vé.

. 1 1 1
— Vi hai vong tron c¢6 ban kinh nhu nhau, nén OH = EOA , nghiala: x. = Ex ==Vl

s 5 \ . A X v,
— Do do, theo phuong nam ngang, C luoén chuyén dong déu voi van toc v, = ?O

— Vi giao diém C chuyén dong trén dudng tron tim O,

nén van toc v, ludn tiép tuyén voi dudng tron nay.

Khi 0,0, =d, ta co:

v. . HC 2) AR -
v, = ;sina = = =
¢ sina o,C R 2R

(AO,CO, cantai C).

v R

AR —d*

Vay: Van tdc cua giao diém C giita hai vanh khi khoang cach giira hai tim 00,=d lav, =

=y, =

VR

Var —a*



2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 2: CHUYEN PONG THANG BIEN POI PEU, SU ROI TU DO

14. Mot vat chuyén dong cham dan déu. Xét ba doan duong lién tiép b?mg nhau trudc khi dung lai thi doan ¢
giita vat di trong thoi gian Ls . Tim tong thoi gian vat di ba doan dudng bang nhau ké trén.
(Trich dé thi Olympic 30/4, 1998)
Bai giai
Goi ba quiang duong lién tiép 1a AB,BC va CD;a la gia téc chuyén dong cua vat. Ta cé:

AB=BC=CD=s;v,=0.

— Tréndoan AB:v; —v, =2as (1).

— Tréndoan BC:v; —v; =2as (2).

v v V2 vi=U
— Tréndoan CD:0—-v; =2as (3). N 1 ) '

V, =V

— Mat khac, trén doan BC :a = ; VOl t=1s nén a=v, —v, (4) .

— Tu cac phuong trinh trén, ta duoc: v, = sz/g; v, = v2\/§; a=v, (1 —JE) .

— Thoi gian di hai quang AB va CD la:

=it f}z—f —(VB=V2)(N2+1) =6 +43-2-2 (5)

P S 2+1(s)

a \/5—1

— Thoi gian di tong cong trén ca quang duong 4D 1a t=t+t,+1t,.
=1=v6+3-2-V2+1+2+1=6+/3 (s).

Vay: Téng thoi gian di ba doan duong trén 1a £ =6 ++/3 (s).

15. Mot xe tai can chuyén hang gitra hai diém A4 va B cach nhau mot khoang L = 800m . Chuyén dong cua
xe gdm hai giai doan: khoi hanh tai 4 chuyén dong nhanh dan déu va sau d6 tiép tuc chuyén dong cham dan
dé dimg lai B . Biét rang d6 16n gia tdc cua xe trong sudt qua trinh chuyén dong khong vuot qua 2m/ s* . Hoi
phai mét it nht bao nhiéu thoi gian dé xe di dugc quing duong trén?
(Trich dé thi Olympic 30/4, 1999)
Bai giai
Goi s 1a quing duong di trong chuyén dong nhanh din déu; a,b 1an luot 14 do 16n gia tdc cua xe trong 2 giai

doan (a va b>0).



— Trong giai doan dau, ta co: s :%at2 =t = ,fﬁ (1); v =2as (2)
a

— Trong giai doan sau, ta co: v =2b(L—s) (3); v, =bt, (4).

bL alL
- Tu@2)va(3 :2as =2b(L— = 5)valL-s= 6).
I (2) va (3) suy ra: 2as (L-s)=s — (5) va L—s — (6)
— Tu(l)va(S)suyra: t, = % (7).
- Tu(3), (4)va(6)suyra: t, = (az-:llf)b (8).

— Thoi gian tong cong xe ditir 4 dén B: =1, +1, = 2bL + 2aL :>t=‘/2L \/E+\/E.
(a+b)a (a+b)b a+b|\a b
X, 12 A s b a
— Theo bat dang thurc Co-si: {\/:—i-\/%}zl
a

Déu “="xay ra khi: \/7 \/7 =a=b.
Lac do: t=¢_, —2\/7>2\/7 ‘/80 =40s

Vay: Thoi gian ngin nhat dé xe di hét quing duong trén 1a t.., =40s.

16. Mot chét diém chuyén dong trén mot dudng thang tir 4 dén B cach nhau doan d = AB =8m thong qua
hai giai doan: Bt dau khoi hanh tai 4 chuyén dong nhanh dan déu va sau do tiép tuc chuyén dong cham dan
déu dé dumg lai tai B. Cho biét do 16n cua cac gia toc trong subt quéa trinh chuyén dong khong vuot quéa

2¢m/ s* . Tinh thoi gian ngan nhéat dé chat diém di dugc quang duong trén.

(Trich dé thi Olympic 30/4, 2013)
Bai giai
Chon chiéu (+) 12 chiéu chuyén dong cua chit diém.
Goti s, la quang duong di trong chuyén dong nhanh dan déu, s, l1a quang duong con lai; a, va a, 1a gia tbe

ctia chat diém trong 2 giai doan chuyén dong.
o . A ’ s N . ’ 1 2 2S1 2
— Trong giai doan dau ung voi thoi gian ¢, ta co: s, :Ealtl =t == =2as, (1)
a4

— Trong giai doan sau tng v6i thoi gian 1, , ta co: v, = —a,t,; v = 2a,s, =—2a,(d -s,) (2)



4 a

- Tu (1) va(2)tadugc: s, =

d;s, =

a, —a a,—a,

d (3).

—  Thoi gian chuyén dong ctia chit diém trong mdi giai doan:

2a 2a
t = [—2% g = |—Zh g (4).
1 (a2_al)al ’ (aZ_al)aZ ( )

—  Thoi gian chét diém di tr 4 dén B: t=tl+t2:t=\/ 2 af.[\/_"2 +\/ 4 } (5).
a, — a, a,
: +

4
—  Ap dung bat dang thirc C6-si cho hai s6 duong —_az’ 4 ta duoc R I
\f a, \j -a, \f a, \f -a,

Ay ce_9 2 . _
Déu “=" xdy rakhi q, =—a,.

— Tu(5)suyra: r, =2 LR (d=8m;a,=2em/s* =0,02m/5* )= t,, =2 8 _40s.
a, 0,02

Vay: Thoi gian ngin nhat dé chat diém di duogc quing duong 4B 1a t... =40s.
17. Trén quing duong nhat dinh, mot chat diém chuyén dong nhanh dan déu khong vén téc dau véi gia toc a

mat thoi gian 7. Néu chuyén dong cta chit diém 1a luan phién giita chuyén dong véi gia tbc a trong thoi
gian T, = % va chuyén dong déu trong thoi gian T, = % thi dé di hét quang duong chat diém phai trai qua

may lan chuyén dong déu?
(Trich dé thi 30/4, 2015)

Bai giai
L, 4 . 1
— Quing duong chat diém phai di: S:E.a.T 2 ().
— Goin 1a s6 lan chat diém chuyén dong véi thoi gian T, , ta co:
1 1 1
S= Ea]} +alll, |+ EaT1 +alT |+2aTT, |+ EaT1 +2aT[T, |+3aTlT,
+...+ﬁ%aTl2+(n—1)aTlle+naTlT2}
T’.a
S=T[1+3+5+...+(2n—1)]+T]T2.a(1+2+...+n) (2)

— Tu (1) va(2) tadugc:



2
%aTZ:%[1+3+5+...+(2n—1)]+T1T2.a(1+2+...+n)
2 +1

@laTzzla.T—z.nz+l.l.an(n )

2 2 10 10 15 2

+1
l: ! n’ + ! n(n )c>5n2+n—200:0:>n=7,5
2 200 150 2

— Sau 7 lan chit diém chuyén dong thang déu véi thoi gian T,, quang duong vat di dugc la:

7+1)7
S:Tz.a[ 1 277 1 ( )J_259T2.a.

2100 2 150 2 ) 600
—  Quiang duong con lai la: as=Lp g 20 o, A
2 600 600
N S S o 1 77 ") 3 .,
— Quang duong chat diém di duogc trong thoi gian 7, lan tha 8: S, =| —a——+7.a—— |=—aT" > AS.
2 100 100 ) 40

Vay: Chat diém di hét quing duong trai qua 7 lan chuyén dong thang déu.
18. Trén truc Ox, mdt chat diém chuyén dong bién d6i déu c6 hoanh d6 & cac thoi diém t,t,,t, lan luot 1a
X,,%,,X,. Biétrang: t, —t, =t,~t, =t.
Hay tinh gia téc ctia chuyén dong theo x,,x,, x,,t vacho biét tinh chat cua chuyén dong.
Bai giai
Gia sir tai thoi diém ban dau (chon #, = 0), chat diém co toa dd x,, van toc v, va gia toc a (khong doi).

2
— Tl phuong trinh chuyén dong, ta co: x, = x, +v,t, + % (1)

2
X, =X, TV, +% (2)

2
X, =X, +Vt, +% (3)

- Ly @ - (1 x5 = (6 —0) (2 -) =we S0 +6) (4).

- Lay(3)—(2): x3—x2=v0(t3—t2)+%(t§—t§)=v0t+%t(t2+t3) (5)

:)c3+xl—2x2

at
( "

- Lby () - (4) x4y 20 = t3—t1)=a?t.2t:>a

— Tinh chét cia chuyén dong:

X; + X,

+ >x,=>a>0: chat diém chuyén dong nhanh dan déu.




X; + X,

+ <x,=a<0: chat diém chuyén dong cham dan déu.

X, +x, —2x L X, +
3 1 2.neu 3

X, . A, 3:A 2 ” A A
5 ; L > x, thi chat diém chuyén dong nhanh dan déu,
t

Vay: Gia toc cua chat diém 1a a =

L X tX 1k, 4R 2 n o A A
néu % < x, thi chat diém chuyén dong cham dan deu.

19. Mot doan tau bét ddu roi ga chuyén dong nhanh dan déu. Xét trén 2010 ray dau (ké tir khi tau roi ga) &
doan ray thir 2009 tau di mat thoi gian t,. Hay tinh thoi gian tau di qua ray tht 2010 va ca 2010 doan ray.
Cho rang cac doan ray c6 chiéu dai bang nhau va dat sat nhau.

Bai giai
Goi a 1a gia tdc doan tau; VisVy,.,V, 1la van tdc doan tau cudi cac doan ray thu 1, thr 2,...tho n, chiéu dai
cac doanray la /.

Ta co: v =2al;v; =4al;...;v: =2nal .

Suy ra: v, = \/Evl; v, = \/Evl; gy, = \/;VI.
— Thoi gian tau di hét doan ray thir 2009 la:

.o (2009 ~+/2008 ) ,
fo = =000 T Va00s _ _n_ 0
2000 = o ~

a a a 2009 —/2008

— Thoi gian tau di hét doan ray thir 2010 la:

(v2010-+2009) 3, ,.(v2010-+2009)

a B a J2009 —/2008
V2010 - v, £,7/2010

— Thoi gian tau di hét 2010 doan ray la: ¢ = Yoo _ =

a a V2009 —+/2008
t,.(+/2010 -+2009)

Vay: Thoi gian tau di qua doan ray tha 2010 va ca 2010 doan ray la ¢,,, = va
ay g q c y Yy 2010 2009 — 2008

¢ _ Y2010 ™ Vaooe _
2010 —

1,7/2010
J2009 — /2008

20. Hai vat chuyén dong trén cung mot duong thang véi cac van toc dau v,,v, nguoc chiéu nhau, hudéng dén

nhau, d6 16n v,,v,. Gia toc cua chung l1a a,,a, khong thay do1 va ngugc chi€u véi cac van toc dau tuong rng
v,,v, . Khodng cach ban dau giira hai vat phai c6 gia tri nhd nhat 1a bao nhi€u dé chung khong gip nhau khi

chuyén dong?

Bai giai



Chon h¢ quy chiéu gén voi vat 2, chiéu () la chiéu chuyén dong cua vat 1; goi mat dét 1a vat 0.

— Van tbc ban dau tuong dbi:

—_— ——_—, — — =

Vi =V tV =V, =V, =V, =V, +V,. > (*)
- Gia tbe tuong dbi: a, v ilz
— Goi s la quang duong vat 1 di dugc cho dén khi dung lai so véi vat 2. Ta co:

2
2 Vv, +V
0 =32, = 2a,5 5 0°— (v, +v, ) ==2(a, +a, )5 => s =ﬁ.
— Dé hai vat khong gip nhau, khoang cach ban dau giita chiung 13 d phai thoa: d >s.

—ds (v +v,)° g (v +v,)°

2(a1+a2) e 2(a1+a2)'
Vay: D¢ hai vat khong gap nhau trong qua trinh chuyén dong thi khoang cach ban dau giita hai vat phai co

(V1+V2)2
2(a1 +a2) '

gia trinho nhatla d_. =
21. M6t chét diém bt dau chuyén dong tir diém 4, (x,,0) theo chiéu duong cia truc Ox véi gia toc khong
ddi a, . Cung lic do, chat diém tht hai tir diém B, (,,0) ciing bit dau chuyén dong theo chiéu duong cua

truc Oy véi gia toc khong doi a_; .
a) Hoi sau bao 1au hai chit diém lai gan nhau nhét va tinh khoang cach gitta chung luc d6?
b) Véi diéu kién nao cua a,,a,,x,,y, thiching co thé gap nhau?
Bai giai
a) Sau bao lau hai chat diém lai gin nhau nhit va khoang cach giira chung luc do.

—  Phuong trinh chuyén dong cua céac chét diém:
+ Chat diém 1: x = x, +%alt2 (1).
+ Chit diém 2: y = Yo +%a2t2 (2)
— Khoang cach d giira hai chat diém & thoi diém ¢:

1 L
d’=x"+y :Z(alz +azz)k2 +(ax, +ay, ) k+x; +y; (VoI k=¢%).



1
dac —b* 4.2(6112+a22)(x§+y§)—(a1x0+a2yo)2 (alyo—azxo)2

:>dmin 1 - 2 2
4a 4.—(a,2+a§) a4 ta,
|a1y0—a2x0|
:dmin:T (3)
\a; +a;
b ax,+a,y Z(ax +ay) —2(ayx +ay)
_ v ds =2 —_ 170 220 170 270 — 170 270
Tu d6: k=t > T, PR =1 i (4)
2.—(aI +a2) 1 1T
4
—2(ax,+a L 5 .
Vay: Sau thoi gian ¢ = \/ ( ot 22y0) hai chat diém lai gan nhau nhat va khoang céch giita ching
a, +a,

_ |a1yo —a2x0|
[ 2 2
al +a2

b) Diéukién cua a,,a,,x,,y, dé ching c6 thé gap nhau

licdéla d

—  Tir (4), & bai toan c6 nghiém: —2(a,x, +a,y,) > 0 <> 2 +20 <0,

a, 4
A1 s 1AL a:R < .. a, X,
— D¢ hai chat diém gdp nhau thi: d , =0 a)y, —a,x, =0 —=—.
LT (0
Vay: iéu kién ci dé chiing c6 thé gap nhau 1a 22+ 22 <0 va =2
ay: Diéu kién cua q,,a,,x,,y, dé ching co thé gdp nhaula —+—=<0 va —=—
a 4 @ Yo

22. Hai méang rat nhin 4B va CD cling nim trong mot mit

phing thang dung va cing hop véi phuong ngang mot goc nhu
nhau, CD = CB . Hai vat nho dugc tha ddng thoi khong van tde
dautr Ava C.

Thoi gian dé vat trugt tir 4 dén B 1a ¢, va thoi gian dé vat truot

tir C dén D 1a ¢,. Sau bao lau ké tir khi tha, khoang cach giita

hai vat 12 ngin nhat?

Bai giai



Gia tc ciia mdi vat khi trugt khong ma sat: a = gsinea . Do d6, sau thoi gian ¢ chung di duoc quing duong

x bang nhau. Goi khoang céach giira ching 13 L. Ta co:
[} =x+(AC~x)" = 2x(AC —x)cos 2@

&L =x"+AC* +x* —=2xAC —2x(AC - x)cos2a

& L =AC? —2x(AC—x)—2x(AC—x)c052a

& L= AC? -2x(1+cos2a)(AC - x)

=L=L, < X=x(AC-x)

max

— Ap dung bat dang thirc Co-si cho hai sé khong

dm: x va (AC—x),tadugc: X =x+(A4C—x)>2,/x(4C—-x).

Dau “=" xay ra khi: y= AC—x= x=4C

- Ma: AB:AC+CB=2x+CD:>x=M.

1 1 1
— Mitkhac: AB=—at},CD=—at,,x=—at>.
2 2 2

1
_ t -

AB—-CD 1 ak
Thay vao x:TC ta dugc: Eat2 =2 2 oy :—(tf—tj):t:

. K=t i g
Vay: Sau thoi gian ¢ =, |- 5 2 thi khoang cach gitra hai vat 1a ngan nhat.

23. Mot vat chuyén dong cham dan déu cho dén khi dimg lai. Biét quang duong di dugc trong gidy dau tién
dai gap 15 lan quing duong di duge trong gidy cudi cting va tong quing duong vat di duge 1a 25,6m . Tim
van toc dau cua vat.

Bai giai
Goi quing dudng ma vat di duoc trong gidy dau la S5 quang duong ma vat di duogc trong gidy cubi 1a Spe-

Ta co:

L t t t >
O A B C X
sOA:v0.1+%.12:v0+£ (1)
Vo=V, +al=0=v,=-a (2)

Spe =v3.1+%.12 =—a+%:—% (3)



— Theo dé: Soq =158, <:>v0+%:15(—%j:>v0 =-8a.

2 2
Ve =%

— Quang duong vat di dugc: s = 5
a

2 (. 2
<:>25>6=Og—8a)=—32a:>a:—0,8m/52 =, =—8.(—O,8):6,4m/s.
a

Viy: Van téc dau ctia vat 1a v, = 6,4m/s .
24. Mot 6 t6 chod khach giita hai dia diém 4 va B cach nhau mot khoang / = 800m . Chuyén dong cia 6 to
gdm hai giai doan: khoi hanh tai 4 chuyén dong nhanh dan déu va sau d6 tiép tuc chuyén dong cham dan
déu dé dumg lai 6 B. Biét rang do 16n gia toc cua 6 to trong sudt qua trinh chuyén dong khéng vuot quéa
a, =2m/ s’ . Phai mt it nhit bao nhiéu thoi gian dé 6 to di tir 4 dén B ?

Bai giai
Goi s 1a quing duong 6 t6 di dugc trong giai doan chuyén dong nhanh dan déu; a,b 1a d6 16n gia tdc cia 6

t6 trong giai doan chuyén dong nhanh dan déu va chuyén dong cham dan déu (a,b>0).
o . R ~ A A , 1 2 2S 2
— Trong giai doan chuyén dong nhanh dan déu, ta co: s = Eat1 =t =,—; Vv, =2as (1) .
a

— Trong giai doan chuyén dong chim dén déu, ta c6: v/ =2b(I—s); v, =bt, (2).

bl al
— Tu (1) va(2), taduoc: 2as =2b(/— = —s= 3).
u (1) va (2), ta duoc: 2as (I-s)=s —lms=— (3)
— Tu (1) va (3), tadugc: ¢, = a(fzb-ib) (4)
~ Tt (2) v (3), ta duoc: 1, = |—2% (5)
T Ab(a+b) T

— Thoigian 66 ditir 4 dén B 1a: t=¢ +,= 220 |2, | % \/E+\E
a(a+b) b(a+b) (a+b) b a
A A, a2 , A s . ~ ~ a b a b
— Ap dung bat dang thirc Co6-si cho hai s6 khong am 7\ ta duoc E+ —(>2.
a a
Mat khac: 2 > ch'ri a,=2m/s’.
(a+b) a,
=>t2 L.2=2 L:>tmin=2 L=2‘/@=40s.
a, a, a, 2




Vay: Phai mét it nhat 40s dé 6 t6 ditr 4 dén B.
25. Mot chét diém chuyén dong tr A dén B cach 4 mot doan s. Cur chuyén dong duogc 3s thi chét diém lai
nghi ls. Trong 3s dau chat diém chuyén dong véi tc do v, =5m/s. Trong cac khoang 3s tiép theo chat
diém chuyén dong véi tde do 2v,,3v,, ..., nv,. Tinh tde do trung binh cua chit diém trén quang duong 4B
trong céc trudong hop:

a) s=315m.

b) s'=325m.

Bai giai

Dit £, =3s; goi s 1 quing duong ma chét diém di duoc sau nz, (s)(n>1);5,,8,,8,....s, 1a quang duong di
duoc cta chiat diém trong 3s dau tién va trong cac khoang 3s ké tiép... Ta cob:

S=8+5,+8;+...+5,
S 8=Vl 20t Ryt =V (1 +2+...+ n)

s = n(nT—H)votl = @.5.3 = 7,5n(n + 1)

. . n=06 :
a) Khi s =315m, ta co: 7,5n(n+1)=315<:>[ ; (loai n=-7).
n

— Thoi gian chuyén dong cua chat diém trén quing duong s=315m i
t=nt,+n—-1=63+6-1=23s.

. (o - 315
— Toc dd trung binh cua chat diém trén quang duong s =315m: v:;:2—3:13,7m/s.

b) Khi s'=325m, ta co:
—  Thoi gian chat diém di quing duong s =315m daula 1 =23s.

—  Thoi gian chat diém di quing duong As =10m cudi 1a: Ar = as = as = 10 =0,29s.
12 (n + l)v0 7.5

n+l
— Tbéc d6 trung binh coa chit diém trén quing duong s'=325m  la:
s' s' 325

V=" = = =13,38m/s .
t' t+Ar+1 23+40,29+1

Vay: Téc d6 trung binh cta chét diém trén cac quing dudng s =315m 1a v=13,7m/s va s'=325m
a v'=13,38m/s.
26. Hai thanh cimg bang kim loai c6 chiéu dai O4 =1, OB =1,, lién két v6i nhau boi khép ndi O, dugce dit

trén mat ban nhin nim ngang. Nguoi ta kéo hai ddu 4, B cua thanh theo cing phuong 4B nhung ngugc



chiéu nhau vé1 vén toc khong doi lan luot 1a v, va v,. Tim gia toc cua khop noé1 O lic hai thanh vudng goc

nhau.

Bai giai

Xét hé quy chiéu gan voi 4. Ta co:

— VantoccuaB doivéi 4: v, =v,+v, = v, =V, +V,.

A A 5 r A A e ZZ
— Van toc cta khdp ndi O doivéi 4: v=v, cosﬂ=(vl+v2)ﬁ.
+
1 2

—  Gia tbc toan phan ciia khop ndi O: a=a, +a, = a=+/a’ +a’ (a,,a, 14 gia tbc thanh phan cta khép
nbi O theo 04 va OB).

2 212
\ . . . + /
— Thanh phan gia toc @, cua khoép no1 O (gia toc huéng tdim A): aq, = Yo %
Lo (B+5)
Tuong tu, néu chon hé quy chiéu gén voi B, ta co:

ll

N
v B (v1 +v, )2 112

— Thanh phan gia tdc cta khop ndi O (gia toc hudng tim B): Ay =—="F7—"—
Lo (5 +5),

— Vén toc cua khép noi O doi véi B: v=(v, +v,)



2 16, 76
o X . v +v, ) L+
Gia toc toan phan cua khop noi O 1a: a=ja} +a; _Qitv) Vil :

LWL (5 +1)

(v1 +v, )2 «/116 +126

LWL (5 +1)

Vay: Do 16n gia téc khép ndi O 1a a =

27. Tir ban cong lan lugt cic vién bi dugc tha roi tw do cach nhau nhimng khoang thoi gian bang nhau. Khi
vién bi dau tién cham dt thi vién bi tiép theo da roi dugc ding mot nira quing duong. Hoi luc nay vién bi
thr ba d3 roi duoc bao nhiéu phan cua quing dudng? Bao nhiéu vién bi dd duoc tha cho dén khi vién bi dau
tién cham d4t? Cho g =10m/s>.
(Trich dé thi Olympic 30/4, 2012)
Bai giai

Goi £ 1a @6 cao noi tha cac vién bi.

o e fzh
— Thoi gian roi cua mot vién bi: ¢, = | —.
g
\ A, . X h
— Khoéng thoi gian vién bi roi nira doan duong dau: ¢, = |—.
g

— Khoang thoi gian giira hai 1an cc vién bi roi: At = t—t,= (\/5 - 1) h .
g

—  Thoi gian vién bi tht 3 da roi: ¢, =¢, — At =2t, —t, =\/E(2—\/§).
g

— Quing duong ma vién bi tht ba roi dugc khi vién bi thtr nhit cham dat:

2h
h, =%gt§ =%g§(2—ﬁ)2 =h(3-22) va n=é=ﬁz3,4.
g

Vay: Quing dudng roi clia vién bi thir ba la i, =& (3 NP ) va s vién bi di tha 1a 4.
28. Mot qua cAu dan hé)i, duoc tha roi tu do tir 30 cao A =20m xuéng mat san nam ngang. Sau khi cham san,

qua cau nay 1én thing dimg, lai roi xudng, cir nhu thé ... cho d&én luc dimg lai. Biét toc d6 luc nay 1én bang
9 . IR , . A £
m toc do luc cham san trudce do. Tim thoi gian chuyén dong ctia qua cau. Ly g = IO(m / sz) .

Bai giai

—  Thoi gianroi lan 1: ¢ = %z‘/@=2s.
g 10



— Téc dd cham san lan 1: v, =~/2gh.
— Toc do ndy 1én 1an 1: v, = k\2gh v6i k:%.

— Thoigiandilénlan 1: ¢, =k 2h
g
12
V1

— Do cao cuc dai ndy 1én lan 1: h =—L=Fk’h.

—  Thoi gian roi lan 2: ¢'= / / kt=t, .

—  Toc d6 ndy 1én lan 2: v, = 2gh
N s 1A A 2 2h 2
— Thoigiandilénlan2: ¢, =k~ |— =kt
g

Vl

— Do cao cyuc dai nay 1én 1an 2: hy=—L=k'h.

— Thoi gian roi lan 3: ¢"= f =k’ / =k't=t,

~ Thoigian dilén lan n:¢, = k" 2h .
g

— Thoi gian chuyén dong ctia qua cau: 7 =1+ 2t +2t, +...+ 28,

@r=r+2(k+k2+...+k")r=t+2Lt=2+2&.2=38s.
-k 9
Thoi gian chuyén dong ctia qua cau la 7 =38s.

29. Mot qua cau nho roi tir do cao h, =180m . Sau khi cham dat qua cau nay 1én va lai roi xudng. Mi lan

5 A I o A A A 5 A ;) J » M 1 A A A ;) r r ,
qua cau va cham véi mat dat van toc ndy 1én ctia n6é chi bang — lan (n = 2) van toc clia no trudc lac va
n
cham. Héi thoi gian tir lic qua cau roi cho dén khi dung han 1a bao nhi€éu? Tinh tong quang duong ma né da

di duogc. Ly g=10m/s”.



Chi y: Cap sb nhan 1a mot day s6 théa man Vn>2 thi u, =u, ,q, véi u, 1a s6 hang thit n cia day s6, ¢ la

mot soO khong doi goi la cong bdi cia cap sd6 nhan. Tong cua n sO hang dau cia cap sO nhan:
1-4"
S =1/l11—,q¢1.

n

Bai giai

—  Qua cau tlr d6 cao 4, khi roi xudng dat c6 van toc 1a: v, =/2gh, =+/2.10.180 = 60m /5.

AL LA s A s 1A 1A , Ap oxqe A AL 1x v
— Van toc qua cau ndy 1én lan thir nhat va lai roi xuong dat la: v, =-—2.

AL LA s A s 1A 1A , c e A AL 1x V
— Van toc qua cau nay 1én lan thir hai va lai roi xuong dat la: v, =—%.
n

A LA . A s 1a 1A , N s e A A 1a V
— Van toc qua cau ndy lén lan thir m va lai roi xuong dat la: v, = —-.

n
2 2 2
” . A X. 1A s 1AL 1x V h 1% h 1% h
— Docaoquacaumoilannaylénla: h=—=—";h =—2=—"; . h =" =—1o; ..
2g n 2g n 2g

—  Tong quing duong ma qua cau di duoc 1a: s = A, + 2k, +2h, +...+ 2, +...
2h 11 1
=S = hO +n—20(1+?+n—4+...+W+...j.

— Ap dung cong thuc tinh tong 7 s6 hang dau tién cta cap sd nhan trong ngoic (...), véi u, =1 va

1
q =— , ta dugc:
n

1 m

o )

s=h0+2—}i°.u1 11 q :h0+2};° 1 nl

q n 1—
n2
Ss=h + fy 1 =h, + 2hy =180+2'180=300m

0 2 1 0 2 2

no_ n -1 -
n2

— Tong thoi gian qua cau roi va nay 1én 1a: =1, +1, +1, +...+¢, +...

T :v_0+%[1+i+. 1}

v,
=Lyt —

=3 ..
g g g g gln n n

m



A A ’ ’ A A A ‘A 5 A A A - 7 1 B
— Ap dung cong thic tinh tong » s6 hang dau tién cia cap sO nhan trong ngodc [...] vé1 u, =— va
n

1 m
" 1_[ )

q:l tadu‘oc' t:v_o_}_ﬂu I_—q:v_o_}_ﬁl—n

b 7 . 1 .

n g ¢ 1-¢ g gn 1

@t:Lﬁi_;:V_o("“J:@(ﬂ]:lgs
g gnq_ 1l gln-1) 10\2-1

n
Vay: Thoi gian tir luc qua cau roi cho dén khi dimg han va téng quing dudng ma no di di dugc 1a =185 va

s =300m .



2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 3: CHUYEN PONG TRON PEU

30. Trén mat phang ngang c6 hai 6 t6. O t6 1 chuyén dong déu trén

I
\ N 1 LA A A A A A A A A E B
duong thang AB voi toc d§ v, =v. O t6 2 chuyén dong déu trén :
i |
\ \ 1 ro A an v \ 2 , A 2R [ ]
duong tron ban kinh R vé1 toc do v, = 5 Puong thang 4B céach tam
O cua duong tron mot khoang bang 2R . Tai thoi diém quan sat, ca T
hai 6 t6 déu nam trén duong thing di qua tim O va vudng goc véi
duong AB. Tim van toc twong di ctia 6 to ndy so voi 6 to kia tai

thoi diém 4y.

Bai giai
Goi: O t6 1 1a vat (1), 6 t6 2 1a vat (2), mat dat 1a vat (3).
Ta co: v, = v, +V;, VOi v, =v.

Xac dinh v,,:

— Dbi v6i xe 2, tam O (xem nhu mat dat) chuyén dong tron cing

A A 7 Y , . \% \%
toc do goc nhung nguoc chiéu, véi: @ = f TR

— Taivitrixel: vy, =w.2R=v.

— Vi vy,,v,, cung phuong, ngugc chiéunén v,, =0.

Xac dinh v,;:

_—

— Tacé: v, =v,; +v;,, VO1 v;; =—v,, (hinh v&).
- Vi v,,v,; cung phuong, ngugc chiéu va v;, =2v,, nén van toc cia 0 t6 2 doi véi 6 to 1 nguoc chiéu
AL LA N e A A TS VR T UL
van toc dai cia 6 t6 2 va ¢6 do 16n 1a 3
31. Hai nguoi dau stng thé thao trong diéu kién nhu sau: nguoi thir nhat ding & tim O mdt du quay ban
kinh R quay déu voi van toc géc @ nguoi kia dung ¢ mép du. Ho phai ngam nhu thé nao thi mai ban trang
nhau? Ai loi thé hon? Van téc ciadanla v.
Bai giai

Gia st du quay nguoc chiéu kim dong h.



, NI e o R .
— Dan cua nguoi thir nhat bay téi mép du trong thoi gian ¢ =—, khi
v

d6 du quay di quay goc o va nguoi thir hai da di chuyén theo cung

®R?

v

AB ,v6i: AB = Ra = wRt =

— Do d6, nguoi thir nhat phai ngam theo hudng 1am véi O4 mot goc

OR
ao=—.
%

— Nguoi thtr hai ¢6 van toc dai v'= @R, van toc dan cia nguoi nay la

V=v+v'. Ngudi nay phai ngam theo huéng AC lam goc hop ban kinh O4 mot goc

,B:sinﬂ=a)—R.

v
N p s A . @R ~ 1y s < A 5. < A T A
- Viv'«v,goc S nhonén S ~sin f =——=a nghia la ca hai déu phai ngam 1éch sang trai cuing mot
v
goc.

— Thoi gian dé dan do nguoi thir hai bén ra dén dugc muc tidu: ¢'=

R R
>t=—.
%

vecos S

Vay: Nguoi thir nhit c6 loi thé hon.



2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 4: CHUYEN PONG TRON BIEN POI PEU

32. Thanh 4B dai [/ =2m chuyén dong sao cho hai ddu 4,B

¥ 1
cua no ludn tya trén hai giad vudng goc Ox va Oy (hinh vé). :
Hay x4c dinh véan tc cua cac diém A va D cua thanh tai thoi D
didm ma thanh hop véi gid goc OAB=a=60". Cho biét :
AD =0,5m, van tbc ddu B cua thanh tai thoi diém do 1a ‘“"nH
v, =2m/s va co chiéu nhu hinh v&. 0 B X
(Trich dé thi Olympic 30/4, 2004)
Bai giai
— Khi dau B truot theo huong Ox thi dau A truot theo
v A

huéng Oy va thanh quay xung quanh tam tuc thoi C
voi CALv,;CB Lv,.
—  Theo d&, g c6 huéng Ox nén thanh quay quanh C

theo chi€u nguoc vai chiéu quay kim dong ho.

Goi @, = 1a van tbc tic thoi clia thanh tai thoi 0 B X
< R r r VB 7, 0 2
diém ta xét. Ta co: a)zﬁ Vo1 v, =2m/s,CB =1cosa =2.cos 60 zlm:>a):T:2rad/s.

~ Vantdccuadiém A: v, =w.CA; voi CA=Isina =2.sin60" =\3m=v, =23=3,46m/s.

— Vantoc cuadiém D: v, = ®.CD ; Vi1

CD = AD* + AC* —2A4D.AC.cos30° = CD:\/0,52 V3 =2.0,54/3 cos 30° :gzmzm
=>v,=2.1,32=2,64m/s.
— Gochop boi v, va Oy 1a B, v6i

C*+CD*—AD* 3 +1,32°-0,5°
2.ACCD 24/3.1,32

cosﬂ=A =0,983 = 5 =318".

Vay: van téc cla cic diém 4 va D cia thanh tai thoi diém ma thanh hop véi gia Oy goc 60° la

v,=3,46m/s vav,=2,64m/s.



33. Thanh AB dai [, co6 thé truot doc theo hai truc Ox va Oy y N
vuong goc véi nhau. Chon ddu B cua thanh truot déu véi van tde A
\70. Tim do 16n va hudéng gia téc cua trung diém C cua thanh tai C
thoi diém thanh hop véi truc Ox mét goc « .
e *2e ﬂ
Bai giai >
— Vi C la trung diém canh huyén 4B cua tam giac vudng 0 B X
A AB 1 r c 3A 5 A A A 1A A 3 < A
OAB nén OC = By =—. Do do, khi dau B cua thanh chuyén dong déu vdi van toc v thi trung diém

C ctia thanh chuyén dong theo dudng tron tim O, ban kinh R = OC = % .

— Vi thanh cting nén thanh phén van tdc tire thoi ciia moi diém trén thanh doc theo thanh tai moi thoi

diém la nhu nhau nén:

v,cosa =v, cosff=v, cos(Za —%) =v sin2a; f= (\Z,ZE) YA

Vv, cosa v,
=y = =0 1) A

sin2a 2sina

— Thanh phin gia téc huéng tdm coa diém C la:

a :V_fzﬁ: Vo (2).
"R 1 2sina _ -
2 O X

— Mt khac: vL,x:vccos(a—ﬂ):vccos(g—a]:vcsina (3).

— Thay (1) vao (3) ta duoc v, = Yo s.1na Y0 _ const = a,=0.
2sina

- Viia =a,+a, maa, néna =a,.

Suy ra: at ¢6 hudng thang dimg xudng dudi va c6 d6 1on bang:

2
a a \%
a =a = ht ht

¢« T pa sinag  2lsin’ &
cos E—a

Vay: Tai thoi diém thanh hop véi truc Ox mot goc o thi at hudng thang dung xudng dudi va co do 16n

2
v

a, =————.
¢ 2lsin’a

34. Mot hoc sinh chay trén duong tron ban kinh R =30m véi tde do khong ddi u= 3,14m/s. Hoc sinh thir

hai xut phat tir tim dudng tron, dudi theo hoc sinh thir nhét, véi téc d6 khong ddi v =2u . Trong subt thoi



gian dudi bat, vi tri cia 2 hoc sinh ludén nam trén madt ban kinh ctia duong tron. Tim thoi gian dudi bat. Lay

r=314.

Bai giai

Goi a):% 1a tbe do gbc cua hoc sinh 1 (hoc sinh chay trén duong

tron); r 1a khoang cach tir hoc sinh 2 tdi tdm O tai thoi diém ¢; @ la 1.2

gbc gilta phuong van toc v cua hoc sinh 2 va ban kinh.

Vi thanh phan vén tbc \7,1 cua hoc sinh 2 trén phuong vuong
goc ban kinh ludn bang @r (vi tri 1 va 2 ludén nam trén cing
mot ban kinh nén cung téc d0 goc), do do:

v=2u:2a)R;sin(p:v_": or _ " (1)
v 2wR 2R

Trong qua trinh dudi bit goc ¢ thay doi tir gia tri dau 0 dén @ ,khi r=R vé1 ¢, = arcsin% :% .

Trong khoang thoi gian v cung nhé Az, goc ¢ bién d6i mot lugng rat nhé Ag, hoc sinh 2 di ra xa
tam duong tron mot doan Ar.

Tu (1): r=2Rsinp = Ar = 2RA(sin go)

< Ar=2R [sin(gp+Ag0)—sin go] = 2R.2$in%.cos(gp+%j

Ap

%z% va cos(go+7j rCcosQ, do do:

Vi Ap K nén sin
S > 7

. A
Ar=2R2 s1n7¢.cosgo =2RcospAp (2).

Ar _2RcospAgp _%:

Taco: v, =vcosep =2wRcos¢p ma v,=£:>At= At ~Agp.
At v, 2wRcosp o
4
Va(=ya=ZA2 06 31430 oo
0] o U 6314
R

Vay: Thoi gian dudi bat 1a ¢ =5s.

35. O mép dia ndm ngang ban kinh R co6 dit mot vat nho. Dia quay quanh truc thang dimg qua tim dia véi

toc do goc phu thude vao thoi gian theo quy ludt w=ys (7 khong doi). Hé sd ma sat trugt gitra vat nho va

dia la g . Sau thoi gian bao lau, ké tir lac =0 vat vang ra khéi dia? Tim diéu kién cua hé s6 ma sat trugt dé

bai toan c¢6 nghiém?



Bai gisi
— Tai thoi diém ¢, ta co:
+ Gia toc phap tuyén cua vat: a, = Ro* = Ry*t>.

+ Gia tdc tiép tuyén cua vat: a,=Ry.

+ Gia tdc toan phan cua vat: a = \/a,2 +a = \/R2y4t4 +Ry .

— Luc lam wvat chuyén dong tron la luc ma sat nghi nén:

F . =ma= m\R*y*'t* + R*y* .

- vat  bait dau  viang ra  khoi  dia  khi

1 2 2
v

(xy

R27/2

—1>0:>,u>&.

g

/u2g2

Pé bai toan c6 nghiém thi: >0 < =
Ry

.y 1 g’ : . _R
Vay: Sau thoi gian ¢ = \/— (zzgz —lj vat s€ vang ra khéi dia, voi u > 7
4 /4 g



36. Mot hon bi rit nho lan ra khoi dau cu thang theo phuong ngang véi van tdc v, =4m/s . Mdi bac cau

2. BAI TAP LUYEN TAP TONG HQP
Chuyén dé 5: KHAO SAT CHUYEN PONG BANG PHUONG PHAP TQOA PQ

thang cao & =20cm va rong d =30cm . Hd1 hon bi s€ roi xudng bac cau thang nao dau tién. Coi dau cau

thang 1a bac thang thir 0. Ldy g =9,8m /s> . Bo qua luc can ctia khong khi.

Bai giai

(Trich dé thi Olympic 30/4, 2000)

Chon hé toa dd Oxy: Ox niam ngang, Oy thang ding (hudng xudng). Chuyén dong ciia bi 1a chuyén dong

ném ngang.

—  Phan tich chuyén dong cua bi 1am hai thanh phan:

+ Theo phuwong Ox, bi chuyén dong thing déu véi
phuong trinh: x = vt (1)

+ Theo phwong Oy, bi chuyén dong roi tu do véi

phuong trinh: y = %gt2 (2).

+Tir (1) va (2) ta duge: y :%)f (3).
0
Phuong trinh duong thing OA4: y=ax (4).
Xét diém 4(0,3;0,2) thuoc duong thing y=ax nén

O,Z:O,3a:>a:§ va yz%x (5)

O

g

Toa d6 cac giao diém cia quy dao hon bi voi duong thang OA4 :

4,9 2
16 3

Zx=-"2-x :x(;x——J:O:ncl =0 (diém O0); x, ~2,18m (diém M ).

S6 bac thang ma hon bi da nhay qua: n = );—2 ~7,27.

Vay: Hon bi roi xudng bac thang thir 8.

37. Xac dinh gia tdc cia mot vat A truot khong ma sat va khong van tdc dau tién

trén ranh thr #» cia mot vit xoan nhu hinh vé.

Cho biét vit ¢c6 ban kinh R va budc vit1a 4.

Bai giai

\ 5

Wi



—  Phan tich chuyén dong xodn ctia vat 4 thanh hai thanh phan:
+ Chuyén dong tron trén quy dao ban kinh R trong mit phang nim ngang.

+ Chuyén dong roi ty do theo phuong thing ding.

A
a
h a,
9
2nR
—  Van toc cia vat 4: \7:171+v:.
Véi v, =v.cosa; v, =v.sina .
— Giatoc cia vat 4: Zz:aj+Zz;.
+ a, = g.sina (khong ma sat); sina S R
[ ’ VA +47x’ R
. _ﬁ_vzcosza_cosa_ 27R
"R R NI +47°R?
2g(nh)cos’ a
Mt khac: v’ =2g(nh) nén a, :%.
272 22712 4
h 4g°n"h
—da’=a’+a’ = zg —+ £ ZCOS <
h”+4n°R R
g gh\/h2 +47°R* + 641 0’ R
W +47°R’
2 2 p2 4 2 2
Vay: Gia tdc toan phan ctia vat 4 1 a = gh\/h +4ZT R J;6;m R .
h™+47°R

38. Hai vat nho 4 va B cung nam trén mot duong théng dimg nhung c6 d cao chénh léch nhau mdt doan
h=3m. Ném dong thoi hai vt theo phuong ngang, nguoc chiéu nhau véi cac van toc co do 16n 1a
v, =4m/s va v,, =5m/s.Bo qua stc can cia khong khi, ldy g =10m /s’ va cho rang do cao ban dau ctia
cac vat 1a du 16n. Tinh khoang cach giira hai vat khi cac vecto véan tdc toan phan cua chung vudng goc véi
nhau.
Bai giai
—  Phén tich chuyén dong ctia mdi vat theo hai truc Ox va Oy (hinh v&). Ta co:

tVat Adrv, =v,=4m/s vav, =gt=10t.



+Vat B: v, =v,, =5m/s va v, =gt=10¢.

Goi o va f 1a goc hop bdi vecto van toc toan

1,;.
) x . A

phan ctia moi vat so voi phuong thang dung, ta co:

v 4 \ 5
tanqg=—L=—;tan f=-2=—.

v, 10t Vg, 107
Vecto van tdc toan phan cua hai vt vudng goc véi
nhau khi:

0 4 5
a+f=90" < tana.tan f=1<—.—=1=1¢=0,447s.
10¢ 10¢

Vi hai vét dugc ném theo phuong ngang, ngugc chiéu nhau nén khoang cach giira chung theo phuong
ngang la: /= (vOA +VOB)Z =(4+5).0,447=4,025m .
Vi vén tdc cua hai vét theo phuong thang dimg 14 nhu nhau nén khoang céch giita chung theo phuong

thang dimg lubn 1a: 4 =3m.

Khoang céch giita hai vat a: d =~/I” + h> =/4,025% +3> =5,022m .

Vay: Khoang cach gitra hai vat khi cac vecto van tOc toan phan cua chung vudong goc voi nhau la

d=5,022m.
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