THPT CHUYEN NGUYEN QUANG DIEU - PONG THAP

Cau 1: (5 diém)

Mot ngudi can boi qua mot con séng rong AB véi van toc chdy cia dong nwdc la u =1m/s. Biét
van téc chay b6 caa ngwoi trén bo la v =2,5m/s, Van t6c boi d6i véi nwde la L,5m/s . Tim 1§ trinh
cia ngwoi xudt phat tt A dé dén B nhanh nhit. Khodng thoi gian d6 bang bao nhiéu? Biét
AB =d =750m.

Cau 2: (5 diem)

Mot cai ném nhan khoi lwgng M, goc day ©, ban dau ditng yén trén mot mdt ban nam ngang. Khoi
l1ap phwong khoi lwgng M nam tiép xic véi ném trén mat ban nay (hinh vé). Hé s6 ma sat giira khoi 1ap
phuong va mat ban la Y. Trén ném nguwoi ta dat mot xe kéo khoi lwvgng m, xe kéo co thé trwgt khong
ma sat trén mat ném. Tha xe kéo cho né chuyén dong khong van téc ban dau tir dinh ném. Tim van toc
xe kéo khi n6é dén chan ném néu do cao ctia ném la h.

Cau 3: (5 diem)

Mot thanh méanh, dong chét khoi lwgng M, do dai b dugc gan bang mot sgi day nhd, khong thé co
gian vai mot 10 xo c6 hé s6 dan hoi k. Sgi day dwgce vat qua maot rong roc rat nho va nhan c6 dinh tai P.
Thanh ménh c6 thé quay tw do quanh A khong ma sat trong khodng goc - w <0 <z nhu hinh vé.

Khi ¢ = 0, 10 xo & trang théi tw nhién. Gia st b < a, PA thang dirng. Tim céc gia tri cia 6 dé hé thong
can bang tinh va xac dinh trong moi trueong hgp néu hé thong can bang bén, khong bén hoac phiém
dinh.

Cau 4: (5 diem)

Mot ban cau nhan, ban kinh R, dit ¢ dinh trén mat san nam ngang. Mot vat nho dang nam tai dinh
ban cau. Truyén cho vat mot van téc ban dau Vv, theo phwong ngang sao cho vat khong roi ban cau
ngay lic d6. Bo qua strc can khong khi.

1. Tim diéu kién ctia v, va xac dinh vi tri vat roi khéi ban cau.

2. Tinh Iw'c nén caa vat 1én ban cau khi vat chwa roi ban cau va & do cao h.

3. Vat roi xuong san va nay lén dén do cao bao nhiéu (coi va cham la hoan toan dan hoi)?

Cau 5: (5 diem)

Mot 6ng hinh try thing ditng c6 thé tich V. O phia duwé6i pittdng khéi lwgng m, dién tich S, c6 mot
lwgng khi ly twdng don nguyén tir & nhiét do T, . Pitténg & vi tri can bang chia 6ng thanh hai nita bang
nhau. Nguoi ta dun néng khi tir tir dén khi nhiét do khi 1a 4T, . O phia trén c6 1am hai vau dé pittong
khong bat ra khoéi ong. Héi khi trong 6ng da nhan dwgc mot nhiét lwgng la bao nhiéu? Bé qua bé day



pittong va thanh 6ng. Cho ap sudt khi quyén bén ngoai la P, va n6i nang ctia mgt mol khi ly twdng don
3

nguyén ti dugc tinh theo cong thiic U :E RT

Cau 6: (5 diem)

Mot chat khi ly twdng c6 khoi lwgng mol la W, nhiét dung C, khong d6i, thue hién qua trinh AB
nhw hinh vé trén toa do p-V. Néu tinh tién duong cong AB theo phuwong thang ditng xuéng dwdi mot
doan p, khong dai ta dugc dwong cong CD la dwong biéu dién qua trinh dang nhiét ctia chat khi nay &
nhiét do T, .

a. Hay xac dinh trang thai c6 nhiét do thap nhat trong qua trinh AB.

b. Biéu dién d6 thi c — p trong qua trinh AB.

Pa




HUGNG DAN GIAI

Cau 1:
- Nguai chay bo trén bd mot doan AC r6i boi theo huwéng CM (CM tao véi AB mot goc @) sao cho
doi vGi bo nguoi chuyén dong theo huéng CB.

AC
- Thoi gian ngwoi chay trén AC: t, =—

\%
- Thoi gian nguoi boi vugt song trén CB:
_BC__ CD BD

2 - - .
V,; V,c0sa u-v,sina

u- v, sina
= BD=AC=AB—2— —~
v,, COSOL

- Tong thoi gian qua song:

AB ) AB 3,5- 15sina
t =t +t, =—  (u- Vi, sina )+ =200 L—
VV,Cosa V,, COS cosa
. 3,5-1,5sina
—Bat y =l = tmin < Ymin
cosa

-1,5c0s’ a- (3,5- 1,5sina)(- sina)

- Lay dao ham y theo .: y' = ;
cos” o

L
3,

@)

y'=0< - 1,5(1- sin® @) +3,5sin o - 1,5sin’ ot =0 = sina =

U1

51

35| 35

1-L5;i
L6 trinh: AC =750 ———=— ~198(m)

J10

,5—
3,5

= Ccoso = 1-[

Cau 2:
Néu hai vat M chuyén dong thi ching sé c6 clng gia toc a, goi gia toc gitta m v6i ném la a,,. Chon hé

quy chiéu gan vai hai vat M ta co:

- Phuong trinh dinh luat 2 Newton cho m:
mg.sin o + m.a.cos oL =m.a,, @)
N,, =mg.coso. - m.a.sina 2
- Phuwong trinh can bang cho ném:

N,,.sina =N.sin 2o + M.a (3) (N la phan lyc caa M téc dung 1én ném)



Cho khéi M: N.sin20 =M.a +F,
N'=M.g + N.cos2a

— N.sin2a. =M.a +(M.g + N.cos 2a.)u 4)

mgsinocoso|1- X g ]- Mgu
o
Giai (2), (3), (4) ta dugc: a = &
M|2- - lemsinal1- M
tg2a tg2o
Vatu (1): a;, =g.sina +cosa
msin 2o

* Piéu kién dé M chuyén dongla a 20> u <———— =
2M +mcos 2a

* Bién luan:

+ Néu W =W, thi ném va khoi 1dp phuwong cung chuyén dong vdi cac gia toc tinh & trén. Khi vat tGi

chan ném:
A x oA 2h .
- Vén t8c ciia m d6i v6i ném: v,, =/2a,,S =,|——(gsina +acosa)
sina.
~ ~ > N S p v — a _Vlz'a
- Van toc cua ném la v voi: v a - V= 3

12 12 12

- Van t6c caa m dai véi dat: v, :\/ V., + Vv’ +2V.v,, Cosa.

+ Néu u >, thi ném va khoi lap phuong khong chuyén dong. Khi d6 vat m truegt trén ném véi gia toc
a =gsina — van téc cia m khi dén chan ném la: v, =,/2gh
Cau 3:

Xét thanh ran dong chat

sin O

, ’ b_. . _Mgh
- Momen cta trong lirc thanh d8i véi truc quay qua A: MP(A) ZPESIH 0= Zg
- Momen ctia luc cing day treo d8i véi truc quay qua A: MT(A) =Tbsin6, (6, 1a géc hgp bai thanh
v6i day néi) MT(A) =kcbsin 6,
C

a : .
- Binh li sin trong tam gidc APB: ——— =——— — ¢sinf, =asin@
sin® sin0,




MT(A) =Tbsin 6, =kcbsin 6, =kbasin 0

Mng sin ® =kbasin 6 — %sinﬁ =kasin0

- Khi can bing MP(A) =MT(A) hay
~ Mg A > 7o . N ~ > N o~ .
- Néu ka 27 can bdng vG6i moi 0 va can bang la phiém dinh.

. M .
- Néu ka < Tg can bdang khi 0 =0. Coi 0 =0 *¢ trong d6 € >0 la mot géc nho.

M

Khi d6: Tong momen M =Trb[7g- ka | €

Nhw vay M <0 doi v6i 0 === ; M >0 doi véi 0 =-¢.
Do d6 M c¢6 xu huédng lam tang € trong ca hai treong hgp va can bang la khong bén.

+ Xét can bang & 6 =m. Coi 6 =x ¢ trong d6 ¢ >0 la m6t gc nho.

M
Khi d6 tong momen M =+b Tg_ ka] €

Nhw vay M < 0 d6i véi 6 =nt- ¢; M > 0 d6i v6i 6 =n+¢. Do d6 M cu xu huéng lam giam € trong ca
hai treong hop va can bang bén.

M X
- Nguwgc lai béis ka > 7’?’ can bang khi 6 =0 hodc 0 =n

Vi can bang ¢ 0 =0 la bén va can bang & 0 =n 1a khong bén.
Cau 4:
1. Xét vat & vi tri c6 ban kinh hgp véi phuwong thang ditng mot goc o

2
v

Ta c6: mgcoo- N =m—

V2
N =mgcosa - mE (D)

biéu kién cua Vv, dé vat khong rdi ban cau ngay lic dau va vi tri vat roi ban cau:
VZ
*Tai O, tr (1) = N =mg - mEO>O

v, <4gR



2
“ A . A%
* Tai A vat ri ban cau nén N, =0, tir (1) = cosa, :_gIA{ )

2 2
Ap dung dinh 1y dong nang: Vs IV =mg(R - Rcosa,) 3)
v, +2gR
giai hé (2) va (3) ta dugc: cosa, :OBT (4)

2. Lyc nén cua vat 1én ban cau tai d6 cao h (tai B)

mv, mv,

Ap dung dinh 1y dong ning: TO =mg(R- h) e v} =v}+2mg(R- h)

h mg Ve
coso, =—. Thay vao (1) ta dwgc: N, =—=|3h- 2R- =
B TR y (1) C BT R [ g
3.Tinh do cao ma vat dat dwgc sau va cham vao san:
v2 +2gR v2 +2gR
Thay (4) vao (2) ta dugc: vy =%; h, =Rcosa, =%

Sau khi r¢i ban cau, vat chuyén dong nhuw ném xién xudng duwdi hgp vdi phwong ngang mot goc & vai
van téc dau Vv, , tir d6 cao h, . Thanh phan van téc v, cta vat lic cham san:

2v2 +4gR
2 __ 2 2 L2 0
vy, =v,, +2gh, =v,sin" o+

2 2
v, +2gR

(Vﬁ +2gR) 1-

= 3 =v; +2gR - gR

+2vp +4gR

3

v, +2gR
3gR

Vi vat va cham hoan toan dan hoi v6i san nén sé ndy lén véi cuing van toéc. Ap dung dinh ludt bao toan

2 2 2 2 3

v R +2gR
co néng ta dll’dc: y =mgH o H=2 :E+ R-= M

2g 2g 2 3gR
Cau 5:

A mg Vq
- Khi pittong & vi tri can bang, cac thong s6 khi: P, =P, + —; 7; I
S

S6 mol khi n =~ =% mol
= =11 _-"10
OMOTKM T RT, T 2RT,



- Trong giai doan dau, pittong chwa cham vau khi bién d6i dang ap, khi bat dau cham vau khi c6 nhiét
Vi _V, A%
— =T, ==T, =2T
do T,. Ap dung: T, T Vv 0
2

- Nhiét Iwgng truyén cho khi trong qua trinh nay:

BV, PV 3 5
L ZRT, =2PV
2 " 2RT, 2 4

A
Q, =A +AU P3+n2R(T T,) =——

- Sau khi pittong cham vau, thé tich khong doi, day la qua trinh dang tich. Khi nhan nhiét lwgng chi

3 _ PV 3 3
Q, =n—R2T, = —R2T, =—PV
lam tang ndi nang: X, 5 ZRTO h) 2

11 m
= To6ng nhiét lwvong ma khi da nhan: Q =Q, +Q, _ZPV _Z[ P, +Tg] Vv

Cau 6:
a. Goi khoi Iwgng chat khi ly twéng nay la M.

- Trén duong cong AB ldy 1 diém E tuy y (tng v@i ap sudt p, va thé tich V,. Tt E ha duwong thing
ding cat duvong cong CD tai H.

- Phuwong trinh trang thai khi 1y twéng tai diém E va H la:

M
p,V, =—RT 1)

Y

M
pV :(pl - Dy )Vl ::

RT, )

MR
Tir (1) va (2), ta c6: Vi :F(T_ T,) (3)

0

T
Va P =P (4)

0

ViV,>0,p>0= T>T,

MR MR
ViE la tuy ¥ nén tir (3), ta c6: Va =—— (T - T,); V, =— (T, - T,)
up, up,

Vi V, <Vy suyra T, <Tj titc 1a qua trinh AB nhiét d6 (ng vGi diém A nhé hon nhiét d6 tng voi
diém B.




b. Xét tai mot diém tuy y trén duong cong AB.

MR
- Xét mot bién d6i nho: AV :E AT
v 0

&+CV

up,

AQ =pAV +AU = MAT

AQ R
ic=——>=>c=——+C
Vi MAT up, v (5)

T (5) cho thay sw phu thudc c vao p la si phu thudc tuyén tinh
R
Tai P =P, = C =E+Cv

Tai p =0= ¢ =C,,

R
Hé so goc cua duong thang: tana :E
0



