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

1. Hai xe chuyén dong thing ddu trén ciing mot duong thing véi cac van tdc khong déi: v, =40Ukm/ h) va
v, =60(km / h). Tinh d giam khodng céch giira hai xe sau L5/ khi:

- hai xe chuyén dong nguoc chiéu.

- hai xe chuyén dong ciing chiéu.

Bai gidi

- Chon chiéu duong 13 chidu chuyén dong cia mdi xe. Ta cd: 8, =Vif; s, =Vt .

- Khi hai xe chuyén dong nguoc chiéu: As =s, +s5, =(v1 +v, )t

- Khi hai xe chuyén dong cung chiéu: As' =|S1 - s2| =(v,- v)t.

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

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

chuyén dong cing chiéu 1a 30km .
2. Mot con kién chay ra tir mot 16 nho thong xudng to kién dudi 1ong dat, kién chay theo mot duong thing
sao cho van tdc cua né ti 1é thuan véi khoang cach dén 15 nhé. Tai thoi diém ma con kién cach 16 nho mot
khoang /, =lm thi van téc cua n6 1a v, =2(cm/s). Sau thdi gian bao 1au, kién s& cach 18 nho mot khoang
L, =2m 9

Bai giai

Vi van téc cia kién ti 18 nghich voi khoang cach nén

nghich ddo cua van tde sé ti 16 thuan véi khoang cach, do v a
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- Thoi gian chuyén dong cua kién tir khoang cach /, dén [, 1a: ¢ =22V—‘ =75s .
171

Vay: Sau 75s, kién sé& cach 16 nho mot khoang £, =2m

3. Mot xe dap xuét phat tir mot diém A4 trén dudng cai dé

trong mot khoang thoi gian ngin nhét di dén mot diém B A C X D

nam trén canh dong (hinh v&).

Khoang cach tir B dén dudng cai bang L . L

Van téc cua xe dap chay trén canh déng nhé hon 7 lan

(n>1) so véi van téc cia né khi chay trén duong céi. 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 tdc xe dap khi di trén duong cai va khi di trén canh déng (v1 =nv, ).

AD- x +\/x2 +L’ _ADv, +vNx’ + L - vyx

Vi V) ViV,

Thoi gian vatditr 4 dén C 16idén B: ¢t =

- Vi 4D,v,,v, khong d6i nén ¢ =t,;, khi ¥ =Vui, v6i y =vNx* + 12 - v,x.

- Taco: y :le/m- VX & (V12 - vf)x2 - 2yvx+viD -yt =0,

- Quanhé X va V chi co y nghia khi phuong trinh c6 nghiém, nghia la A >0.
= A=yt - (V12L2 - yz)(vl2 - vzz)ZO =y’ =I (vl2 - vf)

- Thoi gian 7 =1, khi ¥y =y,;,.

Lv, L

2 2_ 2 .
v =V Jn* - 1

Lac d6: y_. =Ly/v] - v; (mg v&inghiém kép ctia ¥ :\/

Viay: Pé di d&én B trong khoang thdi gian ngin nhit nguoi d6 phai di tr C cach D doan
Lv, L
X = =
\/vf -V Jn?-1"

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

chuyén dong sao cho quy dao cua ching 1a hai duong thang vuong goc voi nhau, ca-nd A4 di doc theo bo
song. Sau khi di dugc cung quang duong L doéi voi phao, hai ca nd 1ap tuc quay tré vé phao. Cho biét do 16n
van toc ctiia moi ca nd doi voi nude ludn gap 7 1an van toc ciia dong nude so vai bo. Goi thoi gian chuyén

t

A . \ A 5 X A \ A \ \ ~ , . ., A _A
dong diva vé ciamodicand 4 va B lan lugtla 7, va f;. Hay x4c dinh ti s _t .
B



(Trich dé thi Olympic 30/4, 2001)
Bai giai
- Van tdc ctia ca-nd 4 d6i véinude sé1a v' =nu .
- Thoi gian di vé cia ca nd A4 doc theo by song:

1 L 2n
g _u(n+1)+u(n-l)_u(n2—l) (1)

=l

Hinh a

- Pé quy dao ngang song chiéc ca-né B luc di phai hudng theo van

toc v' nhu hinh a, con luc vé phai hudng theo van toc v' nhu hinh b. Vén toc ctia ca-n6 B di ngang

song 1a: v =J(au)’ - u® =uln’- 1.
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5. Hai tau thuy 4 va B & trén cing mot kinh tuyén. Tau 4 & phia Bic ciia B va cach B mot khoang d, .
Tau 4 chuyén dong déu vé phia Bong véi van tbc v, , tau B chuyén dong déu 1én phia Bic v6i van toc Vg .
Do cong ciia mit bién khong dang ké.

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

b) Tau B phai chay theo hudng nao dé bat kip tau 4. DPinh thoi gian ruot dudi. Cac tau déu chuyén

dong theo quy dao thang.
Bai giai
a) Khoang cach cuc tiéu giita hai tau Y a
Chon gbc toa do & A4, hé toa d6 xAy nhu hinh v&.
Taco: X, =v, i,y == do + V.l
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- Khoang cach hai taula d , voi d” =x, + ;. >— - >
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d — dOVA
min _\/ﬁ
vy +VB

b) Hudng chay ctia tau B va thoi gian rugt dudi.

Vay: Khoang cach cuc tiéu giira hai tau la:

—\ . AC vt v
- Gia sir hai tau gip nhau & C, véi & :(EZ’BC);SIHO{ ~BC :v—Az :v_A '
B B
- Piéukién: sina <l= v, <v,.
4B
. - T:BC:COSO{ = d = il
- Thoi gian rugt dudi: v, v, VB\/I' sin? a \/ Vi
VB 1- 5
VB

. %
Vay: Tau B phai chay theo huéng hop véi hudng 4B mot goc & voi SIna :v—A va thoi gian ruot
B

r=—%
duodi 1a v

6. Hai nguoi boi xut phat tir mot diém A trén bo song va phai dén diém B ¢ bo bén kia, ddi dién A . Nguoi
thir nhat phai boi theo huéng dé dén diém B, con nguoi thir hai phai boi theo hudéng vudng goc véi dong
chay roi khi dén bo tai diém C phai chay nguoc trd lai v6i van toe u dé vé dén diém B . Tim u dé hai ngudi
dén B cung luc. Biét van toc dong chay v, =2km/h van téc cia hai ngudi boi ddi véi nudc la
v=2,5m/h,

Bai giai

Thoi gian boi cla ngudi thu nhat:
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- Thoi gian boi cia nguoi thtr hai:

AC AB Vo——L V v — Vs
= @, \T | V
V2 a 1
> >

- Thoi gian cia nguoi thi hai chay tr C

_BC _ 4B _AB v(, Q).

dén B:
u u tan o u

- Dé hai nguoi dén B cung lac: ¢ =t, +1,



AB 4B AB v,
S - = —

V2 - 2 v u v

W WY g,

:>u:_\/2_2_2_ 2 _ A2
V=V -y ,5 \/2,5 2

Vay: Dé hai nguoi dén B cung luc thi van tdc chay ctia ngudi thi hai trén phai la u =3km/ h.

7. Hai xe chuyén dong thang déu trén hai dudng thang hop voi

nhau mot goc @ véi van toc co do 16n lan lugt 1a v;,v,. Biét tai
thoi diém hai xe cach nhau mot khoang nho nhat /., thi xe (1)
dang chuyén dong hudng vé giao diém O va cach O mét khoang

/; nhu hinh v&. Tim vi tri ctia xe (2) lac nay. Xét hai truong hop:

a)
b)

b)

v, =v\2 va o =45°.
v, =V va a =60°.
Bai giai
Khi hai xe cach nhau mot khoang ngan nhat thi:
+ Van tbc tuong d6i gitra chiung vudng goc voi
duong thang ndi hai vi tri ciia chiing.
+ Xe (2) dang roi xa O.
+ Vitri xe (2) tai J .
Ap dung:
Trudng hop v, =v+2 va a =45°;

Ap dung dinh 1i ham s cosin trong tam giac OIK, ta co:

v, =V 4V 42y, cosa =) +(le/§) - 2vv,W2cos45" =v} = v, =v, va AOIK vudng can &

[y, LOI= J =01, =0.

Vay: Xe (2) lac d6 dang ¢ O.

Truong hop v, =V, va a =60°:

Tam giac OIK déu, suy ra tam giac OLJ cantai O:1, =0J =1, .
Vay: Xe (2) lac d6 dang & J, cach O mot doan giong nhu xe (1).

8. Mot xe buyt dudi theo mot xe dap chay trén mot duong théng AB véi toc do khong ddi lan 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 d6i 1a 52km/ h . Khoang cach tir xe tai dén xe buyt ludn ludn bang khoang cach tir xe tai dén xe dap.

Tim van toc cua xe tai doi vdi xe buyt?

Bai giai

Vi khoang céach tir xe tai dén xe buyt luon ludn 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 hé toa @ Oxy nhu hinh vé:

V. =y YatVp
o~ YH T 2

2 2 2
an 10 23 = V. =v. tV
- Van toc xe tai (C): ¢ Vo T ex

A v
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= Vo, =\Ve ™ Ve _\/Vc - 5 \ /
\ /
\ /
A X " Lo . , e \ /
- Van toc xe tai (C) do1 vé1 xe buyt (A): v, =vo-v,. \ /
\ i 0O

2 \ / y
_ s vy
v(CA)y Vo ~ 0 _\/VC - ! B ? \\ f’
AN Veu
\ ? vy +v ’ :
ey =| 2| v | 2| =y, =
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= Ve, =y VE- vy, =V522- 63.33 =25km /
Vay: Van toc cua xe tai dbi voi xe buyt 1a v, =25km/ h
9. Hai duong thang d, va d, tao voi nhau mot goc 60°. Chung chuyén d,

u L
dong theo cac van toc v,,v, theo phuong vuéng goc véi chinh no. Biét
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v, =4m/s,v, =3m/s  tim van toc cua giao diém O.
Bai giai
- Sau lIs,d, dn wvi tri d'|\,AH =v;d, dén vi tri

uuuy

d'y,,AK =v,;v =00": van toc cua giao diém O.

- Ap dung dinh li ham sb sin cho A4AHO' va AAKO, ta dugc:

AO' _ ﬁ S 40" = ﬁ
sin90°  sin60° /3 NED "
AO Vv, 2v, 2v
A = =2 40 ="2
V8 590" sin60" 3 NE)

- Ap dung dinh li ham sb cosin cho VAOO' ta duoc:



2 2
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00" =A0"+ AO* - AO'.AOcos60°

=>v:OO'=\/ 7 7

= v =00' Z\/4v12 +ivﬁ2 S0 :\/4.42 P S /§ =5,42m/ s
3 3° 3 3 3 3 3

Viy: Van toc cua giao diém O 1a v =5,42m /s

10. Thanh 4B déng chét tiét dién déu dai L duoc twa vao buc
tuong thang dimg nhu hinh v&. Pau dudi B cua thanh c6 mot con
chudt bo theo thanh véi van toe v khong doi ddi véi thanh ngay vao
thoi diém dau duéi B cia thanh chuyén dong déu theo nén nha vé
phia phai v6i van tbc . Hoi trong qua trinh chuyén dong theo
thanh, con chudt 1én dugce dd cao cuc dai béng bao nhiéu so véi nén

nha va tim dic¢u kién cia v va u . Xét hai truong hop:

Truong hop con chudt dat do cao cuc dai khi chua kip 1én to1

4.

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

Bai giai

Chon gbc thoi gian lic dau B bat dau trugt tir O; G 13 trung diém ciia AB; M 13 vi tri cia con chudt & thoi

diém ?.

Do cao cia con chudt tai thoi diém ¢ 1a MK =h; khoang
cach tir goc O dén thanh & thoi diém ¢ 1a ON =H .

Ta co6: OB =ut; BM =vt; AG =BG :é

Hai tam giac ONB va MKB dong dang nén:
MK _BM _h vt _v_ gV

ON OB H ut u u

L L
Trong tam giac vuéng OGN, ON <0G :5 o H SE'

L
= h=h, < H=H =5 ea =45" (AAOB vuodng cén).

 ""max max

L
Lac do: h, =H, Y=
u 2u

Xét hai truong hop:



e Trudong hop con chudt dat do cao cuc dai khi chua 1én kip t61 4 :

:Lcos45° :L\/E ).

Ta co: ¢
max
u 2u

Con chudt chwa kip 1én téi 4, nén Vi, <L (2).

Tu (1) va (2), ta duoc: vLﬁ <L=v<ul2.

2u

e Trudong hop con chudt dat téi do cao cyc dai khi vira toi 4 :

Do cao h =h,, & thoidiém ¢, =—
%
L ’ u ’
Va: h' =JAB*- OB* =’ - (ut, ) :\/Lz- u= :L\/l- -
Vv v
R s 2 e 1 . . Lv
Vay: Trong qud trinh chuyén ddng theo thanh, con chudt 1én dugc do cao cuc dai 4, =2—.
u

Truong hop con chudt dat do cao cuc dai khi chua kip 1én t61 4 thi vy < u2; truong hop con

2

u
—| ,v>u.

chudt dat do cao cuc dai khi vira 1é€n to1 A4 thi hl'nax =L,|1-

v
11. Trén dudng thang (A) ¢6 ba xe chuyén dong cung chiéu. Ngudi ngdi trén xe 1 thiy gi6 thdi vao xe minh
theo huéng « =60°; nguoi ngdi trén xe 2 thiy gié thoi vao xe minh theo hudng £ =30°. Hoi ngudi ngdi
trén xe 3 thy gi6 thoi vao xe minh theo hudng ¥ nao.

Biét a, B,y 1a cac goc tao boi hudng gi6 thoi (nam trong mit phang dimg chita A) ma ngudi ngdi trén xe
tuong ung thay va phuong chuyén dong (A) ciia céc xe. Tde do chuyén dong cua xe 3 bang trung binh cong
cta tde do xe 1 va te do xe 2.

Bai giai

v, v,

Goi v;,v,,V; lan luot 1a van toc cia gid thoi doi véi xe 1, xe 2, xe 3; Vi, V5, Vs lan luot 1a van toc

vy =

chuyén dong ctia cac xe va ¥ la van toc gid thoi.

- Theo cong thuc cong van toc, ta co:

u U w W u I
Vi Sut Vv, Sut v, vy =uty;g .

uuug u [NIN]N] L uuy u

Véi: BC =-v;; BE =-v,; BD =-v, (V61

CD =DE).

E D C B H



HB+v, =L (1)
tan 60
AH

- Tu hinh v&, ta co: HB+v, =———— (2)
tan 30

HB+v, = AH < 2HB+2v, =
tan y
1

2AH
tan y

(3)

- Sosanh (1), (2) va (3) ta dugc:

= +
tany tan60’ tan30°

= tany=§ =0,866 = y =40"54".

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

12. C6 4 ban hoc sinh cung dén truong tham dy ky thi Olympic truyén thong 30/4 nhung chi ¢6 1 chiéc xe
may va 2 noén 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 ¢ 2 1an quay lai don 2 ban di bd ¢ nhiing vi tri thich hop sao cho
ca 4 ban dén duoc truong cung mat lac. Biét réng van tde di xe gép 5 lan di bo va coi réng van tdc cua cac

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

cach vi tri xuét phat mot doan bao nhiéu?

Bai giai

Gia st O la noi xuat phat; 7 1a truong; 4,B 1a 2
diém xe dén 2 ban di by con C,D 1a 2 diém ma hai
ban trén xe xuéng tiép tuc di bo, ta c6 do thi chuyén
dong cua cac ban nhu hinh vé.

Do van toc di bd nhu nhau, van tdc xe khong ddi nén
cic hinh OMNK,KNPQ,OMPQ @éu 1a nhiing hinh
binh hanh.

Ban 1 chi di xe c6 @6 thi PMKNOM | ban 2 di xe
OM vadibd MP,ban 3 dibo OK va NP dixe KN
, ban 4 di bo OO0 va di xe OP dé 2, 3, 4 dén truong
cung mot lac thi:

= 0OA =CD; OB =CT; DT =AB

< 04 =AB =CD =DT :M

T L L L L R

e L L

- Quiing dudng ma ban 1 phai di: 5, =OA+3A4B+5BC =3CD+ DT =5BC +804 ,

o S5BC +804
- Thoi gian di dugc cua xe: ! :v— .

X

- Quang duong ma ban 4 dila: OB+ BT =0B+BC+C(T .



o . OB BC+CT 50B+BC+CT
- Thoigiandila: t =—+ = .

vb Vx vx
60B+ BC 1204+ BC
Vi OB =CT =204 nén ! =—— = (2).

- Tu(l)va(2),taco: SBC+804 =1204+BC < BC =04 = 504 =0T =5km .
= 04 =lkm va OB =2km .
Vay: Vi tri ma xe da don 2 nguoi di bd 1€n xe céch vi tri Xuét phat mot doan OA4 =OB =lkm .
13. Hai vanh tron manh ban kinh R, mot vanh dting yén, vanh con lai chuyén
dong tinh tién sat vanh kia véi van toc \quo (hinh v&). Tinh van téc cua giao diém

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

Bai giai
Chon truc toa d0 Ox nhu hinh vé.
NP v La n 1 N 1 1
- Vi hai vong tron ¢6 ban kinh nhu nhau, nén OH =—04, nghia la: x. 25 X, 25 Vol .
. . . . v,

- Do d6, theo phuong nam ngang, C ludn chuyén dong déu vdi van toc v, :30 .

- Vi giao diém C chuyén dong trén duong tron tam O, -
v

L
nén van toc v, ludn ti€p tuyén véi duong tron nay. Khi

0,0, =d  ta co:
v, HC 2 VAR - d*  (
v, =—%—;sina = = =
sina o,C R 2R

AO,CO, cantai C).

VR
=y =

VR

V4R - d*

Vay: Van tdc cua giao diém C giira hai vanh khi khoang cach giira hai tim 0,0, =d 1a v, =



