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Caul (2.0 dlém) Mot vét c6 trong luong P = 100N duoc giu ding
yén tren mat phang nghiéng goc & so voi mat phang ngang bang mot
luc F c6 phuong ngang (hinh 1). Biét tana =0,5; hé sb ma sat

trugt gitra vat va mat phang nghiéng 1a « =0,2 . Xac dinh diéu kién
vé F dé:

1. Vat c6 xu hudng di 1én. mh 1
2. Vit c6 xu hudng di xubng.
Cau 2 (2,0 diém): Thanh AB déng nhét, trong lugng P dua vao tuong
thang dmg va san nam ngang (hinh 2). Bé qua moi ma sat. Thanh duoc
gilr nho day Ol
. . . . AB
1. Chung t6 rang thanh khong thé can bang néu A4/ ST .
2. Tim lyc cang day khi A/ =%AB va a =60°. Hinh 2

Ciu 3 (2,0 diém): Mot vat co dang 1a mot ban cau khdi luong M dugc dat nam ngang trén mot mat

phing nim ngang khong ma sat (hinh 3). Mot vat nho co
khéi lwong m bat dau truot khong ma sat, khong van toc dau
tir dinh ban cu. Goi @ 1 géc ma ban kinh ndi vat véi tm
ban cau hop v6i phuong thiang dung khi vat bat dau tach
khoi ban cau.

K 1A K. A e N , Hll’lh 3
1. Thiéet 1ap moi quan h¢ gitta M, m va géc @ .

2. Tim ,, khi . _

m Cho phuong trinh -
x*- 6x+4 =0 co 1 nghiém x =+/3- 1. g
Cau 4 (2.0 diem): Ba qua cau c6 cung ban kinh, khoi ;
lugng khac nhau, dugc budc vao cac sgi day co6 chiéu dai /
giong nhau va ti€ép xtic vdi nhau (hinh 4). Qua cau m; ,
dugc kéo léch 1én dén do cao H roi tha ra. Cho rang cac A

qué cau va cham hoan toan dan hoi xuyén tdm. Sau va NI

9 2 A . Ay ooz 2 A . PN H N
cham gilra qua cau tha nhat v6i qua cau thir hai va gitta |, Sl m
qua cau thur hai voi qua cau thir ba thi ca ba qua cau co

cung dong lugng. m; m, m;

1. Tim mdi lién hé ctia m, va ctia ms theo m. Hinh 4

2. Tim d6 cao cuc dai ctia cac qua cau 1 va 2 theo H.
Cau 5 (2,0 diém): Trong mot xi lanh kin dat thing dung c6 hai pit tong ning chia xi lanh thanh 3
ngan (hinh 5), modi ngin chta 1 lugng khi li twéng nhu nhau va cing loai. Khi nhiét do trong céac
ngin 13 T thi ti sd thé tich cac phan 1a ¥, : ¥, :¥; =4:3:1. Khi nhiét d trong cc ngin 1a T, thi ti s6

thé tich cac phan 1a V] : ¥, :¥; =x:2:1. B6 qua ma sat giita cac pit tong va xi lanh.

1. Tim x.
. 5 (1)
2. Timtiso T - —
, (2)
HET — 1
3)
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Cau Y Noi dung Diém
Céu 1 1. | Vat c6 xu hudng di lén:
(2 diém) Cac lyc tac dung vao vat: N, F,F, ,P 0,25d
F
v
0 PF
Pé vat nam yén va c¢6 xu hudng a1 ien thi: Psina < Fcosa <Psina +F,, 0.25d
voi F,, =uN =u(F.sina + Pcosa)
i 0,25d
S Ptang < F < P(sina + ‘uc:osa) _ P(tan o + u)
cosa - usina 1- utana
. 100(0,5+0,2)
5 - 100.0,5< F <——————= 0,25d
Thay s6 ta dugc: 1-0.2.0.5
< 50N <F S%N ~77,8N
2. | Vat c6 xu hudng di xuong: khi d6 luc ma sat d6i chiéu so v6i hinh vé & cau
1 ‘ ’ 0,25d
bé vat nam yén va c6 xu hudng di xuong thi:
Psina- F, <Fcosa <Psina véi F,, =uN =u(F.sina + Pcosa) 0,25d
= M <F <Ptana 0,25d
l+utanax
. 100(0,5- 0,2
Thay sb ta duge: 1000032 9:2) _p 50 & 27,37 =22 v <F <s0N 0,25d
' 14+0,2.0,5 11
Céu 2 1. | + Gia st I tai trung diém cta thanh AB
(2 diem) Thanh chiu tac dung cua P, N,, Ny, T A 0,25d
Ta thdy mé men d6i D khac 0 = thanh khong ca O 0,254
4 AB u 1 u
+ Néu 4l < 7 md men cua 7 cung chiéu voi mé men cia p nén thanh | 0,5d
khong thé can bang.
2. . 3 . e A \ A A
Khi Al :Z AB va o =60°: Khi d6 AOGB déu, 1 1a trung diém cua GB nén
£GOI =f =30 0.25d
XetO n;omen doi voi diém D ta co: 0.25d




. |OB =AB.cosx 0,25d
OH =0OD.sinax =AB.sina
= g.cosa =T'sin . Thay a =60°, 8 =30° 0,25d
0
ta dugc: T :P'C,O—S600 :E
2.sin30° 2
l/l2
Theo dinh luét II Niu-ton ta c6: mgcosa - N - F.sina :mE (1) 0.25d
Cau 3 L . 5
(2 diém) Lic m bat dau roi ban cau thi: N =0,F, =0= u" =gRcosa ) 0,25d
Ap dung cong thirc cong van toc: v, =v» +u
v :1/22 +u’ - 2vucosa  (3) 0.25d
Suy ra: " ’
L =ucosa- v, 4)
L d
W N
< :
C] \ o
+ Theo phu0’ng ngang, dong lugng cua h¢ " vat M-m" duogc bao toan:
M
mv, - Mv, =0= v_ :;v2 (5) 0.25d
Te@)va(s) = v, = ucosa (*)
+ Ap dung dinh luét bao toan co nang ta cé: 0,25d
2 2
mgR(1- cosar)="L + M, (*%)
2 2
Thay (2), (3) va (*) vao (*,*) va rat gon ta duogc:
2gR =(3- T cos’ a)u’ véi u* =gRcosa
m
0,25d
= cos’ a- 3cosa+2 =0 (%, %, %)
m+ M
Khi m=M thi tor (*,*,*) ta co:
1
ECOS3 a-3cosa+2=0 < cos’a- 6cosa+4 =0co6 nghiém 0,25d
cosa =\3- 1= a ~43° 0,25d
Cau 4 + Xét va cham ciia qua ciu 1 véi qua ciu 2: Goi v 1a van tde cua qua cau
(2 diém) m, trude va cham. Do sau va cham gilra qua cau thtr nhat véi qua cau thir hai

va gilra qué cau tha hai voi qua cau thar ba thi ca ba qua cau c6 cung dong

A A A . A LV . A A . A
lugng nén van toc qua cau m; sau va cham la 3" Goi v, 1a van toc qua cau 2
trudc va cham véi qua cau 3.

Ap dung dinh luat bao toan dong luong: m,y =m, g +m,v, (1)
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Va cham hoan toan dan hoi xuyén tdm nén 4p dung dinh luat bao toan co
2

ndng ta co: my’ =m, % +m,v; () 0.25d
T 4 m,
Giai hé (1), (2) ta duogc: v, ng; m, 27 0,25d
+ Xét va cham ciia qua cdu 2 v6i qua ciu 3: sau va cham vé6i qua ciu 3,
qua cau 2 c¢6 véan tdc v2—2; qua cau 3 c6 van toc Vv,
Ap dung dinh luat bao toan dong luong: m,v, =m, V?z +m,v, 3)
. V2 0,25d
Ap dung dinh luat béo toan co ning ta c6: m,v; =m, —=+my; (4)
X o 0,254
Giai hé (3), (4) ta dugc: v, ==v,;m; =—= =—*
2 3 6

D3 cao cuc dai m; sau va cham dugc tim tir dinh luét bao toan co nang:

1 v2 0,25d
—m—=mgH,

2 9

o 2eH _H hee

" 18g 18g 9
16
> 8g 8g 9.8g 9
Cau 5 O nhiét d6 T, khi cac pit tong can bang ta co:

(2 diém) mg =(p, = p)S 0254
mg =(p; - p,)S 23
Trong d6: Py, P, P lan luot 1a ap suét trong ngan 1, 2 va 3

S 1a tiét dién ciia cac pit tong
- P
M _Ph-P_ D
m, pi-p, Ps_y
P
Vi nhiét d§ khong do6i nén ap dung dinh luat Boi lo-Mariot ta co:
p_V . p_V
pV :pV :pV = ===, ===
1”1 272 373 p2 I/l p2 I/}
V.
- 0,25d
Dodotaco: = — = L =— €))
2 2.1 8
Vs
Tuong tu khi nhiét do cac bué)ng khi 1a T, ta co:
' ' 0,25d
-2 ho 2
2ﬁ:yp2:yV1: x:x_2 (2)
m, p;_ | E_ | 2-1 X
)2 3 0,25d
. . x- 1 16
Ta(l)va(2) = :§=> X:7

Goi V 1a thé tich tong cong cua ca 3 ngin

=V =V +V,+V, =4+3+)V, = TV, :%
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17 37T V, _56
T ty V=(—+2+)V,;=—V,=>V,=—V =>2=— (3
uong tu (6 N S s 737 v, 37 3) 0,25d
Mat khac xét riéng lugng khi ¢ ngan 3 & hai trang thai ing v6i nhiét do T,
V, _pV, T, _pl,
va T, ta Cé—p3 3 :—p3 3 5 22 :—p3 3 (4) O,25d
L L, I ph
p p' p' 4 O,25d
Ma m,g =(py- p,)S =(p;- p,)S = p,- > =p,- —> hay === (5)
3 2 p; 3
TE Y. (4) va (5) ta oo, L =PVa 4 56 _224 0,25d
u (3), (4) va (5) ta co: Y 337 111
---------- HET---------

* Luu y: Hoc sinh lam theo cdch khdc diing thi vén cho diém téi da




