THPT CHUYEN LE QUY PON - NINH THUAN

Cau 1: (5 diem)
Mot con thuyén boi qua song theo phuwong vudng géc vGi dong chdy, vdi van téc khong doi la v, .
Tai moi noi dong chdy ludn song song vdi hai bo, nhung gia tri van toc ctia né phu thudc vao khoang
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cach dén bo, dugc biéu dien theo cong thirc: v, =V, smfy (L: chiéu rong cua con song), Vv, va L la

hang s6 (hinh 1). Hay tim:
a. Gia tri van t6c con thuyeén tinh trong hé quy chiéu gan véGi bo song.
b. Xac dinh khoang cach tir diém O dén diém thuyén cap bén & bo bén kia theo phiwong Ox

Cau 2: (5 diem)

Mot tam van ndam ngang c6 mét bac thanh do cao H. Trén tdm c6 maot khoi tru ban kinh R > H ¢6
thé chuyén dong tiru do trén tdm van va tya vao bac thang (Hinh 2). Tam van chuyén dong theo
phuong ngang véi gia téc a. Xac dinh gia téc 16n nhét c6 thé dugc dé hinh tru khong ndy 1én trén bac
thang. Bo qua ma sat.
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Cau 3: (5 diem)

Thanh OA dai [ = 1m, ¢6 khéi lwgng m; =2Kg phan bd déu, mot dau gan véi ban 1é O, dau kia
budc vao s.

Cau 4: (5 diem)

Dung s¢i diy manh dai L, khoi lwgng khong dang ké, dé treo qua cau nho vao dau tru gb cé dé dat
trén mat ban ngang nhu hinh vé. Khoi lwgng qua cau la m, khoi lwgng cida tru va dé 1a M = 4m. Cam
qua cau kéo cang sgi day theo phwong ngang va tha né roi khong van téc ban dau. Coi va cham gitta
qua cau va tru hoan toan khong dan hoi.

1. Trong qua trinh qua cau roi, dé go khong dich chuyén. Hé s6 ma sat giita ban va dé la W.

a. Tinh van t6c¢ cta hé sau va cham.
b. Sau va cham dé go dich chuyén dwgc do dai bao xa thi dirng lai?



2. Trong qua trinh qua cau roi xudng dé dé go khong dich chuyén thi hé s6 ma sat nhé nhat la bao
nhiéu? Hé s6 ma sat nghi cuc dai gitta d€ va mat ban xuat hién 16n nhat (tng véi goc treo sgi day so vai
phuong nam ngang la bao nhiéu?

Cau 5: (5 diem)

Xilanh c6 tiét dién trong S =100cm’ cung vdi pittdng p va vach ngan V lam bang chét cich nhiét
(hinh 3). Nap K cua vach m@ khi &p suat bén phai 16n hon ap suat bén tréi.

Ban dau phan bén trai cta xilanh c6 chiéu dai I = 1,12m chita m, =12g khi Héli, phan bén phai
cling c6 chiéu dai I = 1,12m chita m, =2g khi Héli va nhiét do ca hai bén déu bing T, =273K . An tir
twr pittong sang trai, ngtrng mot chit khi nap mé va day pittong tGi sat vach V.

Tim cong da thyc hién biét ap suat khong khi bén ngoai P, =10°N/m’ nhiét dung riéng dang tich
va dang ap cua Héli bang C, =3,15.10°J / kg.do; Cp =5,25.10°J / kg .do. Bo qua moi ma sét.

Hinh 3
Cau 6: (5 diem)

Cho mot mol khi ly twdng don nguyén tir bién doi theo mot chu trinh thuan nghich dwgc biéu dién
trén do thi nhw hinh vé trong dé doan thang 1-2 c6 duwong kéo dai di qua goc toa do O va qua trinh 2-3
1a doan nhiét. Biét T, =300K, p, =3p,, V, =4V,

a. Tinh cac nhiét do T,,T,, T,

b. Tinh hiéu suat cua chu trinh.




HUONG DAN GIAI
Cau 1:

a. Tach: v=v,+v,= v ={Vvi+V,

. T o T
Véi v, =v ; v, =v, =V sin = V= v +v2.sin® 2
y 2 X 0 L 1 0 L

b. Xac dinh khoang céach tir difm O dén diém thuyén cap bén & ba bén kia theo phwong Ox
i
M

0 X
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+ Theo Oy: Y =Yy, tV,.t=vi.t=1 :Vl 1)
1

+ Theo Ox: dx =v_.dt =v,.dt =v,.sin %.dt

L
X = fvo.sinﬂ.dt = fvo.sin ™Y gt =- 2= cos ™1t +C
L v,
v,L v,L
Diéu kién ban dau: x(0)=0= 0=-2"+C= C ==
v, v,
L 2v,L
Viéy: X =Yoo [1- cos L ¢ | =2Y0~ gin2 ™ ¢
' v, L v, 2L
. . 2vi L ., oy
Phuwong trinh quy dao: X = .sin oL

1

o . 2v,L
Khi sang dén bd bén kia (tai M), ta c6: Yy =L = x = —

la khoang cach ttr diém xuat phat dén diém
1

cap bén theo Ox.

Cau 2:

- Chon hé quy chiéu gan véi van dang chuyén dong vdi gia toc a.

+ Trong luc P, phan lyc N, tai mat van ngang.

+ Phén lyc N, tai chd tiép xtic véi bac, c6 phwong xuyén tam try, lyc quan tinh F,

- Gid st kh6i tru van nam yén trén tdm van. Tacé: P+ N, + N, +F =0

— N, +N,.sino =mg; N,cosa =ma vgi @ la géc nhon giita phwong N, va phrong ngang.

— N, + ma.tano. =mg

DPé kh6i tru nam yén ta c6: N, =0 hay a <
tan o

R-H
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R-H ©°  R-H
- Xét truc quay qua A cho tiép xuic vdi bac. Diéu kién dé khoi tru c6 thé quay quanh A:




N,>0 va E, (R- H) <mgR’*- (R- H)’
Hay 3 S—VH(ZR_H)g (2)

R-H

- Két hgp (1) va (2) ta suy ra: a_ . :—VH(ZR_H)

R-H

g

Cau 3:

-

Q+P +T =0
= 1
=M stma Tcosa—>T—— Q =21

P /O T/O
_P f 20[

=>Q=,Q Q — =22,36N

Q, =T; Q, =P,

. m, >4,2kg
Mudn hé khong can bang thi
m, <1,3kg

Cau 4:
a. Goi van toc qua cau truedc va sau va cham lavvav’:

v =4/2gL

mv =(m+M)V':> v'=

m+M 28l

Sau va cham dudi tac dung cta lyc ma sat dé go chuyén dong cham dan dén khi dirng lai. Quang
dwong dé go dich chuyén dugc la x:

2

f x=0-(m+M “’? (1)
Vi f,, =ulm+M)g @)
m’lL,. L

~ hY . X = =
Tt (1) va (2) cho: M(m+M)2 250

)y

N

(3)

b. Goi goc gitta phuong ngang va day treo la 0: mgLsin6 = m2v



Tir 50 do chiu lyc: T =mgsin 6 =~ 4)
f-Tcosb =0 (5)
N- Tsin6- Mg =0 (6)
Khi dé& g6 khong dich chuyén f <ulN 7)
2 8
T (3) t6i (7): W =F(0) va A === =2
3m 3
£() = sin ?62
a+2sin“06
. 2co0s20 (A +25sin?0)- sin 20.4sin 6.cos 0
Tim cyc dai ham s6: f(6)f' = — =0
(A +2sin 6)
Thay cos20 =2cos’0-1=1- 2sin’ 0 ta co:
A
sin“=———
2(A+1)

AGA+D\ 2(A+1) A+l

sze:z\/ A \/ A JA(A +2)

2M 8

1
f(0) =——— i A = =
Jaa+2) VO AT T3

Mmin :fmax (e) = 3m

2 M? +3mM

8
sin® 0 :Z = sinf =0,6030 = 6 =37°05'

=0,283

Cau 5:
L e o trrra . p M RT, . A e . _m, R,
Liic dau &p sudt khi bén trai P, s 16n hon 4p sudt bén phai vach: P, T
Khéi khi bén phai bi nén doan nhiét tir thé tich V, =IS xuéng V,, ap sudt ctia n6 tang lén dén P, :
1 1
P Y
P,VE =P VE - V, =V | =| =V, [&] @)
1 m,
Ly
Khi d6 nhiét do ¢ bén phai: 1 =2 Vo =7 | M2 | " 550k (2)
270 1
Sau khi ndp K m@ hai khi hoa tron vao nhau va c6 cung nhiét d6 T, :
T, +m,T Y
com, (T,- T,)=C,m, (T, - T,)» T, =mto T Meh —p M 1y 1 B 1Y) 394k 3)
m, +m, m, +m, m,

Sau d6 lvgng khi m =m, +m, bj nén doan nhiét tir thé tich V =V, +V, dén V,, nhiét d6 tang tr T,
dén T, ta co: T.VE! =T, (V, +V, )" (4)
Thay (1) va (3) vao (4) ta dugc:
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&] —382K (5)
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Cong do lyc tac dung 1én pit tong va ap sudt khi quyén P, thyc hién lam tang ndi nang cta chat khi bi

nén doan nhiét: A =A, +A, =AU =C, (m, +m, )(T- T,) (6). V6i A, =P;S1
Thay (5) vao (6), roi thay s6 vao ta dugc: A, =3678 Q)
Cau 6:
By Py oy P gy
v,V T e T
T, =122 —91 =2700K
%

|

Y
Qua trinh 2-3: V, =V, =4V,; p, =p, [%] =p, [%]3 ~0,619.p,
3

= p, ~1,857.p,
, N V4
Qua trinh 4-1: T, :TIV =4T, =1200K
1
b. Qua trinh 1-2:
AU, =C, (T, - T,) =12RT,

1
Ay, :E(Pz +P1)(V2 - V1) =4p,V, =4RT,

Q,, =AU, +A, =16RT,
Qud trinh 2-3: A,, =- AU,, =- C, (T, - T,) =2,355.RT;; Q,, =0
Qua trinh 3-4:

AU,, =C, (T,- T,) =-5,145RT;; A,, =0
Q,, =AU,, +A,, =-5,145RT,

Qua trinh 4-1 c6:

AU,, =C, (T,- T,) =- 4,5RT,

A, =p, (V- V4) =-3RT,

Q, =AU, +A, =-7,5RT|

A=A, +A, +A, +A, =3,355RT,

Nhiét luwgng khi nhan la: Q =Q,, =16RT,

A 3,355RT,
Q, 16RT,

Hiéu suét ctia chu trinh: H = =0,2097 hay H ~21%



