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Cau 1 (2,0 diém):
Trén miat hd phang ling (van toc dong nudc bang khong), ¢ hai

tau L, L, ban dau nam tai hai diém A va B cdch nhau mét khoang é%v—l- ———— _
¢, tai thoi diém t = 0, sau d6 hai tau bat dau chuyén dong thiang déu Ly S ¢
véi toe do 1an luot 1a v; = v, =v. Tau L, di chuyén doc theo phuong , // -
vudng goc v6i AB, tau L, di chuyén theo phuong hop v6i AB goc o~ * =Y
(hinh v&). E\/

1. Sau khoang thoi gian t,;, 1a bao nhiéu thi khoang cach gitra hai B / v,

tau 1a cuc tiéu. Xac dinh khoang céach cuc tiéu do. é/ L

2.Cho ¢,=1km, a= 35° v =5 m/s. Ngay sau khi tau L, dén giao
diém C véi quy dao cua hai tau, lac d6 tau L, dang di chuyén trén quy dao cua no thi dot
ngdt doi hudng chuyén dong thang theo hudng ngan nhat vé phia tau L, véi toc do v; = 2v.
Xac dinh géc P hop boi vecto van tbe v, cua tau L, v6i phuong AC, biét p < 90°. Tim
khoéng thoi gian tir lc tau L, chuyén huéng dén khi gip tau L,.

Cau 2 (1,5 diém):

Mot vat khoi luong m roi trong chét long véi van tbc ban dau béng 0. Biét luc can tac
dung 1én vt 1a F =—kv (v6i k 1 hiang s6 duong, v 1a van tc cta vt tai thoi diém dang
xét). Biét vat chi chuyén dong theo phuong thing ding. Xac dinh van tdc va quing dudng
vat roi dugc sau khoang thoi gian t.

Cau 3 (2,0 diém):

Nguoi ta 10ng mot hon bi ¢6 16 xuyén subt va cé khoi
luong m vao mot thanh AB nghiéng goc a so voi phuong
nam ngang. Lic dau bi dimg yén. Cho thanh AB tinh tién

trong mit phang thang dung voi gia toc 21; c¢6 phuong nam

ngang va chiéu nhu hinh v&. Chi xét truong hop bi di 1én dbi
voi AB.

1. Gia sir khong c6 ma sat giira bi va thanh. Xéac dinh gia tbc ctua hon bi dbi v6i AB. Bién
luan két qua.

2. Trudng hop hé s6 ma st giita bi va thanh AB 13 k zé va a, = 2g. Xéac dinh gia toc cua

hon bi d6i véi AB. Bién ludn két qua.
Cau 4 (2,0 diém):

Mot mang co khdi lugng m, ban kinh R, c6 dang hinh ban try, o iﬁ
dung yén trén mat phang nhin nam ngang (Hinh1). Mot vat nhé ¢ R £

cung khéi luong voi mang duoc tha khong van tée ban dau tir mép =

mang sao cho n6 bat dau truot khéng ma sat trong 1ong méng.



1. Tinh van toc cua vat tai vi tri thép hon vj tri ban dau mot khoang % .

2. Tai diém thép nhét cta mang, vat tdc dung 1én mang mot luc béng bao nhiéu?

3. Trong truong hop mit phang c6 ma sat thi hé sé ma sat giita mang va mit phang phai
thoa man diéu kién gi dé mang ludn ludén dimg yén trong qua trinh vat chuyén dong? Coi vat
chuyén dong trong tiét dién thiang dung cua hinh tru.

Cau 5 (1,0 diém):

Mot con ldc don c6 chiéu dai day treo 1a €, khdi lugng vat nang m. Tu vi tri can bﬁng kéo
vét téi vi tri sao cho day treo con lic hop voi phuong thing ding mét goc 60° rdi tha nhe.
Gia tbc trong trudng 1a g = 10 m/s”, bé qua moi ma sat. Dy ludn cang trong qua trinh vat
chuyén dong. Xac dinh do 16n cyc tiéu cua gia tdc trong qua trinh chuyén dong cia con lac?
Cau 6 (1,5 diém).

1. Mot vat sang AB hinh miii tén ddt song song véi mot
man E va cach man mdt khoang L. Gitta AB va man E dat mot thau kinh héi tu tiéu cu f,
sao cho truc chinh cua thau kinh di qua A va vudéng goc véi man E. Tinh tién thau kinh doc
theo tryc chinh, ngudi ta thay c6 hai vi tri cta thdu kinh déu cho anh 13 nét ciia AB trén
man.

a. Tim diéu kién cta L dé bai toan thoa man.

b. Biét khoang cach gitra hai vi tri n6i trén cia thau kinh 1a a. Tim tiéu cu f cta thau
kinh theo L va a. Ap dung bang s6: L = 80cm, a = 40cm.
2. Pat diém sang S trudc mot thau kinh hdi tu c6 tiéu cu f, cach truc chinh mot khoang
h = 24/3cm. Cho S chuyén dong déu theo phuong truc chinh tir khoang cach 3f dén 2f ddi
v6i thdu kinh vé6i tbe do v = /3 cm/s, khi d6 nguoi ta thdy tdc d6 trung binh ciia anh S 1a
v = lem/s. Tinh tiéu cy f cta thdu kinh.

Hét
- Thi sinh khong dwoc swr dung tai liéu.
- Giam thi khong gidi thich gi thém.



) DAP AN

Cau 1 (2,0 diem):
a) Chon hé truc toa d¢ Oxy nhu hinh v€. Phuong trinh chuyén dong cua mdi tau:
x;=vt;y;1=0
X, = vtsina; y, = vtcoso. — ¢,
Khoéng cach giita hai tau tai thoi diém t:

0* =[vt(1-sin oc)]2 +[¢, - vtcos oc]2
=v’t*(1-2sina +sin’ a) + /7 — 2vtl coso + v’t’ cos’ a
=2(1-sino)v’t’ =24 cosavt+ /5 (1)

Biéu thirc (1) c6 dang tam thic bac 2 1a y = at® — bt + ¢, v6i hé s6 a = 2(1—sina)v? > 0, do d6 dd
thi cua tam thirc bac 2 c6 bé 16m hudng 1én Gng voi toa d dinh dat gia tri cuc tiéu.

Tacé: t. = b _ 2£0cF>saV - 6000§a @)
2a  4(1-sina)v-  2v(l—sina)

2 2€2 2 2 2£2 2 €2 2
Thay (2) vio (1) ta duge: (2, =—2 0> % =V 28 & o2 TofO8 @

4v:(1-sina) 2v-(1—-sina) 2(1-sina)
S0 2 i- cosz'a o [1-sina

2(1-sina) 2
(Hoc sinh c6 thé sir dung phirong phdp dao ham dé tim t,;,)
b) Tai thoi diém tau L, dén giao diém C, luc d6 tau L, di chuyén g/
dén diém D trén quy dao cua nd. P
= ~ o

Do v = v, nén trong cung khoang thoi gian ta c6 d6 dai BC = V3 & ; e g
AD. Goi khoang cach CD = /,. Ta co: ek L

/,=AD-AC= ! —{,tana
cos o

Khi tau L, di chuyén vé diém E, tau L; bat dau chuyén huéng voi

tdc 6 2v. Theo gian dd vecto:
sinf3 v,

cosa
sin(90° — o) - \2

1
=—=sinB= =B =24
2 P 2 P

. . DE
Thoi gian chuyén dong cua tau L;: t, = oy
v

- Khoang cach DE dugc xac dinh bﬁng dinh 1i ham sb sin:
&)
DE 3 CD ~ CD  (osa
sin(90° —a)  sin(90° + o —B) cos(a —P) cos(a —B)
. (O s
_DE :( ‘, e, tanocj sin(90" —a) _ £,(1-sino) _ -
2v cosa. 2vcos(a—P) 2vcos(a—p)

—/{,tana

=t

1



Cau 2 (2,0 diém):
Chon chiéu duong cing chiéu chuyén dong
Phuong trinh chuyén dong cua vat:

dv

mg—k.v=ma=ma

dv

<:>—=—£(V—mg)
dt m
bit x=v-mge dx=dv

dx k dx k
—=——x & —=——1dt
dt m X m
_k, Ky _ky
oOx=Ae" v-mg=Ae™ ©ov=mg+Ae ™

Tait=0,v=0

k
O=mg+Ae ’“0<:>A=—mg

k
<:>V=mg{1—e "‘t]
dS s t 73[
V=—<:>ds=vdtc>_[ds=_[mg I-e™ dt
dt 0 o

m’g( %
s=mgt+ kg(e m —1]

Cau 3 (2,0 diém):

1. Chon hé quy chiéu xOy gin v6i que AB. Bi chiu tac dung cia: trong luc P, phan lyc Q cua
que, lyc quan tinh —ma,.
Luc quan tinh huéng sang phai va vat co gia toc a,, huéng theo thanh AB .
Theo dinh luat II Niuton:
P+Q-mé, =ma, (1)
Chiéu (1) xubng hai tryc Ox va Oy:
- mgsina + maycoso = maj,
- mgcosa + Q magsinsa = 0.
Giai h¢:
ajp = -gsinot agcosol

-Néu tga < 2 thi a;,>0,bidi vé phia dau B.
g

- Néutga > 20 thi a,>0, bidi vé phia diu A.
g

-Néutgo = 20 thi a;; = 0, bidang yén.
g

2. Bi chiu thém tac dung cua luc ma sat F. Gia sur 5; hudng 1én thi Fms huéng xuéng nhu hinh
VE.
P+Q-md,+F_=ma, (1)

Chiéu xubng hai tryc Ox va Oy va thay



Fns =kQ=Q/3
- mgsina + 2mgpcosa - kQ =mja;;
- mgcosa + Q - 2mgsinsa = 0.
Giai hé:
Q = mg(cosa + 2sinsa)
ap= %(7cosa - sina).

Didu kién dé a;, > 0 1a tga > 7 hay o > 82°.
Cau 4 (2,0 diém):

- e . , id N
1, Xét h¢ vat va mang khi vat truot dugc goc o, ki hi¢u v,, 1a van toc cta vat so voi mang, v,, la

van toc cua mang so voi dat, v_; 12 van tdc cua vat so voi dat.
Ap dung dinh luat bao toan dong luong theo Ox :

mvy3 + m(V23 -Vi2 sin a) =0 > V12 sina = 2V23 (1)
+ Ap dung dinh luat bao toan co nang:

2 2
mgRsino = _m;'23 + —m;” 2)

+ Ap dung cong thiic cong van toc:

- - -

— 2 _ 2 2 .
V5= Vi +Vz3 > V= V12+ Va3~ 2 V2 V,3Sine (3)

Tu (1), (2) va (3) ta tim duoc:
_ . |gRsine | [gRsin’a
=2 == = (B2 7
Y2 2 -sin’a Y573 Csin'e
c A A . ’ A . ’ A A 5 . 1 1
Khi vat trugt dén vi tri thap hon vi tri ban dau mot khoang R/2 thi sino = 5 ta tim duoc:

/gR . /gR. /13gR
v, =4 ﬁ s V= ﬁa Vi = T

2, Khi vat dén vj tri thép nhét thi «=90" ta tim dugc:
v, =24gR ; v,,=.gR ; v,;=.gR
2

Ap dung dinh luat II Niuton cho vat ta c6: N-mg= % — N=5mg

3, Trong truong hop mat ban c6 ma sat, gia thiét ma sat du 16n dé mang khong bi trugt. Xét khi vat
truot dugc goc o, ki hi€u cap luc tuong tac gitta vat va mang la N va N, phan lyc ctia san 1én mang
la Q, ta co:

2

mgRsino = % 4)

2
N - mgsina = % &)

Q=Nsino+mg  (6)
F,=Ncosa < pQ (7)

Tur biéu thire trén tim duge: p > Jsinacosa 3

1+3sin’a 4tano + cotano

, A 3
Do d6 4tana + cotana > 2-/4tana.cotane = 4 nén p > Z

Cau 5 (1,0 diém):

- Gia téc ciia con lic don a gdm 2 thanh phin:

LA £ Psina ,
+ Gia toc tiép tuyén a, =———=gsina.;
m
2

LA . A v s
+ Gia toc huéng tim a, = T 2g(cosa—cosa, ) voi a,, =60°

. 2
—a=,/a’ +a; =\/g2 sin” o+ 4g” (cosa—cosa,, )




:g\/3cos2oc—8cosocm cosa+4cos’ o +1 :gx/3cos2oc—4cosoc+2

c oy 2 2
- Dt y =3cos’ a—4cosa +2 nho nhat bang 3 khi cos L=

2
Vﬁy A in :g\IYmin =10 5 z8516 (m/sz)

Cau 6 (1,5 diém)
f
a.—Tac():L=d+d’=d+d—:>d2—Ld+Lf=O (1)
- Pé ¢6 hai vi tri ctia thiu kinh déu cho anh 13 nét ciia AB trén man thi phuong trinh (1) phai c6 2
nghi¢m phan biét
A=1"—4Lf >0=L>4f (2)

L+JA

b. Nghiém cua (1): d,, =

d-d =a 3)

2
L e L L+a
- X4c dinh duge A =a va rit ra duoc d = 4)
i A , A1 I 1 1 1 1

- Ap dung cong thire thau kinh: —=—+ —=—+—— 3)

f d, d' d, L-d,

I’-a’
- Két hop (4), (5) thu dugc : f =

4L
- Ap dung bang s6 : f=15cm.
Sy S,

L ]
Z
A
! >
P&
%

+ Khi diém sang S di chuyén tir S; dén S, thi anh di chuyén tir S dén S,
+ Quéng duong ma diém sang S di dugc trong thoi gian 1a:

SiSo=vt= |Ad|=|d, —d,|=[3f - 2f| = f 1)
+ D¢ doi ciia anh theo phuong truc chinh la:
Ad =d,—d =L 4T g sp
d,-f d,-f
+ Quang duong ma anh di duoc la: SI'S; = Ad S vt = / )
cosa cosa

\ 3 .
+Tu(l)va(R)tacd: ;= 2.cosa — coso=— —> o, =30
\A 2

+ Tu hinh ta co: tanoczgzh—ﬂ"z h =6cm
OF f tan o






