THPT CHUYEN LY TU TRONG - CAN THO

Cau 1: (5 diém)

Hai ngon nén c6 chiéu cao ban dau nhw nhau la h dwgc dit cach nhau mot doan la a va moi ngon
nén lai dugc dat cach twong gan nhat mot doan ciing la a (hinh vé). Tim van tdc cac béng den cia ngon
nén trén cac twong, biét rang ngon nén thit nhat chay hét trong thoi gian t; va ngon nén th hai chay

hét trong thoi gian t,.

Cau 2: (5 diem)

Vat 1 khoi lwgng m, =200g. Vat 2 khéi lwgng m, =100g. Hai vat noi vdi nhau bang diy khong
dan I = 0,4m. Day noi hai vat dugc bat qua rong roc c6 dinh ¢ dau A cda gia AB dat nghiéng 30° so
v6i phuong ngang. Vat 1 ¢6 thé trwgt trén AB v6i hé s6 ma sat k = 0,2. Quay tron déu co hé quanh truc
thang ditng di qua day treo vat 2 vdi van toc goc ©.

1. Cho w =10rad/s . Khi quay khong lam léch day treo vat 1 va vat 2. Xac dinh vi tri cc vat.

2. Lam léch day treo vat 2 khéi phuwong thang ding dong thoi quay co hé quanh truc thang ditng di
qua tam rong roc vdi van toc goc ®, sao cho day noi 2 vat cang thang va 2 vat nam trén duwong thang
trung voi duwong thang cang bdi day ndi. Xac dinh vi tri cac vat va van toc goc ;.

Cau 3: (5 diem)

Hai qua cau c6 khoi lwgng m, =100g va m, =500g , dwgc néi v4i nhau bang day khong dan. Dat
cac qua cau trong long tru rong dang quay tron déu quanh truc nam ngang di qua truc cta khoi tru.

Cac qua cau sé ding yén trong long khai tru. Ban kinh ndi tdm cua khdi tru véi qua cau 1 léch goc
15° so vGi phuong thing ding. Ban kinh n6i tdm cua khéi tru véi qua cau 2 léch goc 30° so vai
phuong thang ditng. Hé s6 ma sét gitta qua cau 1 véi long tru 1a k; =0,1. Xac dinh:

1. Lyc cang cta day ndi 2 qua cau.

2. Hé s6 ma sat K, gitta qua cau 2 va long tru.

Cau 4: (5 diem)

Mot thanh citng AB khoi lwgng khong dang ké, chiéu dai 1, ¢ hai dau c6 gan chat hai vién bi nho
giong nhau, moi vién bi c6 khoi lwgng m. Ban dau thanh duwgce dat ditng yén & trang thai thang ditng,
vién bi 1 ¢ dwdi tiép xtic v6i mat phang ngang tron, vién bi 2 & trén (hinh vé).

MGt vién bi nhé thit 3 cling c6 khoi lwgng m chuyén dong véi van toc v, huwéng vuong goc voi AB

dén va cham va dinh chét vao bi 1, sau d6 hé ba vién bi lién két véi nhau cung chuyén dong.



1. Hay tim diéu kién Vv, dé hai vién bi 1 va 3 khong r&i mat phang ngang?

2. B0 16n van toc cda vién bi 2 bang nao nhiéu khi sap cham vao mat phang ngang lan dau?
Cau 5: (5 diem)

Mot xilanh dat theo phuong thang ditng, bén trong c6 mot pit tong nang khoi lwgng M, dién tich S,
c6 thé trugt khong ma sét. Pittong va day xilanh dugc néi véi nhau bdi mét 10 xo c6 do cing k. Trong
xilanh c6 chita khéi khi vGi khoi lvgng m, phan tir gam 1a U.

a. Hé théng dit trong khong khi.O nhiét do T;, 10 xo gian ra, pittdng cach ddy mot khoang h, . Hoéi
nhiét d6 T, bang bao nhiéu thi pittdéng cach day mot khoang h, (h, >h,)?

b. Hé thong dat trong chan khong. Trong xilanh ltic nay chita 2 mol khi ly twéng don nguyén ti &
thé tich V,, nhiét dot, =37°C. Ban dau, 10 xo & trang thai khong co gidn. Sau d6 truyén cho khi mot

. 4 . s . . . A
nhiét lvgng Q, thé tich khi lic nay bang EVO, nhiét d6 147°C. Biét rang thanh xilanh cach nhiét,

R =8,31J/mol.K . Tim nhiét lwgng da truyén cho khoi khi?
Cau 6: (5 diem)

Mot dong co nhiét c6 tac nhan sinh cong la n mol khi ly twéng don nguyén tr thuc hién mot chu
trinh kin dwgc biéu dién trong hé toa do (p-V) nhu hinh vé. Céc dai lugng p,, V, da biét.

1. Tinh nhiét d6 va ap suat khi tai trang thai (3).

2. Tinh cong do chat khi thyrc hién trong ca chu trinh.

3. Tinh hiéu suat ctia dong co nhiét.

HUONG DAN GIAI
Cau 1:



2
)

Gia st ¢ thoi diém t, nén (1) da chdy hét doan h,, nén (2) da chay hét doan h, thi bong den in 1én cac
twong bén tréi va bén phai 1a (h — x) va (h — y), véi:
x =h, +(h, - h,) =2h, - h,
y =h, - (hl - h2) =2h, - h,
h
Ngoai ra: nén (1) chay trong thdi gian t; thi v :t_ = h, =—

1 tl

h
nén (2) chay trong thoi gian t, thi v, :t_: h, :t_
2 2

Vay van toc bong den bén trai la:

h, h
oh-h, "t L' _h h _h
=Xl b 6 SR R By
t t t t, ot tt,
Van téc bong den bén phdi la:
2h,- h 2‘[ht-:lt h h_h
yy=Y=teh o 6 b b b b o)
t t t t, t o tt,
Bién luan:

+ Néu t, <t,: nén (1) chdy nhanh hon nén (2) thi v, >0 con v, cé thé am: béng den trén twong trai
dich chuyén xu6ng, bong den bén twong phdi c6 thé dich chuyén lén.
+ Néu t, >t,: hién twgng xay ra nguoc lai
Cau 2:
1. Tim vi tri cac vat:
Theo dinh ludt 2 Newton ta co:
vat2: T =P, =m,g =1(N) (1)
Vit 1: Ox: N.sin30° +T.cos30° +F,_.cos30° =m,w’.J,.cos 30’

V3 B V3

< N. —+T —+kN— =0,2.100., —
2 3

J3

N l+O,2.—
2 2

=

+1.§ =103, )

Oy: P, +F,.sin30° + T.sin 30’ =N cos 30°
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o 2+0,2.N%+1.5 :N7 o N =3,26(N) (3)

Thé (3) vao (2) tim duge I, =17,7 (cm)
Suy ra: I, =I- I, =40- 17,7 =22,3(cm)

2. Tim vi tri cac vat va o,:

-

1
P) I [7]
|
|
1

Khi quay quanh truc thang ding vdi toc do »,, cac vat cung nam trén duong thang AB, lic nay vat 2
cling quay theo. Theo dinh luat 2 Newton ta co:
Vit 2: Oy: Tsin30° =m,g < T =2(N)
0 2 0 2 T 2
Ox: - Tcos30" =-m,.w; .[,cos30" & w’.l, =— =— =20 (4)
m, 0,1
Vat1: Oy: P, +F_.sin30° + Tsin30” =N cos30’

1 .1 3

© 2+0,2N=+2.-=N— < N =3,916(N)
2 2 2

Ox: N.sin30° +T.cos30° +E__.cos30° =m,.w; I, cos 30°

V3 V3 V3 _

1
3,916.=+2.2240,2.3,916.2> =0,2.02 ], —— = w’l =2522  (5)
2 2 2 2

Tt (4) va (5) suy ra: [', =22,3(cm); 1", =17,7(cm); w, =10,63(rad/s)

Cau 3:

Hai qua cau nam can bang trong long khai tru trong. M6i qua cau chiu cac lyc tac dung gom trong lurc,
phan Iuc, lyc cang va lyc ma sat. Phan tich Iyc nhw hinh vé. Ap dung diéu kién can béng ctia cac qua
cau, ta co:

Qua cau 1:

Ox:

-2 e+

4 40

(=4

N, =0,924T (1)

Oy: P, =N,.sin75° + T.cos 67,5° +F,.sin 75°

J6-2 e+2

4 40

1=

N, +T.0,382 (2)

Tir (1) va (2) im duge: N, =0,944(N) va T =0,166(N)
Qua cau 2:
Ox: N,.cos60” +T.cos 22,5 =F,.cos 30’
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e N, % +T.0,924 =k,N, - (3)

Oy: P, +T.sin22,5° =N, .sin60° +F,.sin 30"

V3 1

& 5+0,166.0,383 :N2.73+1<ZN2 >

& 10,127 =\3N, +k,N, (4)
Tir (3) va (4) im duge: N, =4,3(N); k, =0,62
Cau 4:

1. Tim Vv, dé hai qua cau 1 va 3 khong roi mat phang ngang:
* Ngay sau khi va cham mém giita bi 1 va 3, hé qua cau 13 chuyén dong theo phwong ngang: bao toan

~ v
dong lugng theo phwong ngang, do 16n van toc Vy;: mv, =2mv,, = Vv, :70
* Xét hé gom ba vién bi, bi 3 va cham v@i khoi tdm C ctia bi 1 va 2 thi C c6 van toc theo phuong
\%
ngang V. : bao toan dong lwgng theo phwong ngang, ta c6: mv, =3mv_ = v zg"

* Chon hé qui chiéu (Q) gan véi khai tam C, vién bi 13 chuyén dong dai vdi C c6 van toc:
Vo_ Yo _Vo

v =
13/C 2 3 6

VO
A 2
= gia toc hudng tam cda vién bi 13 d6i v6i C: a__ ZGT Vo
121
3
* Mat khac: khoi tam C cta hé chuyén dong theo phwong thang ditng duwdi tac dung cia p va N.
N-P
Theo dinh luat IT Newton, ta c6: a, =——
3m
2
Vay vien bi 13 d6i véi dat c6 gia toc 1a: a,, =a, . +a, =L+ NP
121 3m

2
* Néu vién bi 13 nang 1én thi N =0 va a, >0 nén: ~2 > = 2 >12g]
121  3m
Vay dé vat 13 khong nang lén thi: v; <12gl
2. Van toc caa vién bi 2 khi sap cham vao mat phang ngang lan dau:
Chon hé qui chiéu gan véi san, vién bi 13 trwgt khong ma sat trén san. Ngay trwdc khi bi 2 cham san,
van toc caa hé 3 bi theo phwong ngang déu bang nhau:
VO

:VZH :V3n =

V]n 3

2
Yo

Theo dinh ludt bao toan co nang: %mvé +mgl :%m[ 2+ %mvﬁ

~ / 7v?
Vay: v, = 2gl+%

Cau 5:



a. Goi Py,D;,P, lan lwot la ap suat khi quyén, ap suat khi trang thai dau va ap suat khi & trang thai
sau cda khi; Ax;, Ax, la do bién dang cta 10 xo & hai trang thai dau va cudi.
biéu kién can bang cua pit tong & hai trang thai cho ta:
Mg +p,S+k.Ax, =p,S (1)
Mg +p,S+k.Ax, =p,S (2)
Tir (1) va (2) suy ra: k(Ax, - Ax,) =(p, - p,)S

Ma: Ax, - Ax, =h,-h, = p,- p, = (h h,)
mRT, mRT, E(h h, )
uSh, uSh, S
Th, k h
Giai ra ta duge: T, =— MRZ (h,-h,)

1
4
b. Céc trang thai ctia khi ltic dau va lic sau: (p,, Vy, Tp) va (ps, Vs, T,) véi V, =3 %

AV 'V,
Sau khi truyén mot nhiét lwgng Q, pittong dich chuyén 1én mot doan x Z? =L

= V, =3xS
35

Mg =p,S

Xét diéu kién can bang cuaa pittong luc dau va lic sau, ta co:
' & cua pittong {Mg +kx =p,S

Cong ma khi thyc hién dugc:

A =Mgx+— Lo 5pUV+ (p3 PV, épUVU+%p3V3 :nR[%TD+%T3]:1731,25(J)

3
D9 ting ndi nng ctia khi: AU =C, AT =" nR (T,- T,) =2742,3(0)

13 4
Nhiét lwgng da truyén cho khi: Q =AU +A =nR 3 —1;- ETO] =4473,55(J)
Cau 6:
p \Y
1. Puong 2-3 c6 dang: — =K—
g ang peV,
‘s 1
+ Trang thai 2: V, =7V,; p, =p, = k = =
V, 3p,
+ Trang thai 3: Vs =3Vy; p; =kpy.—> ==+
V, 7
V, 9p,V,
+ Theo phuong trinh Claperon-Mendeleep: T, = =Ps¥s _TPo Yo
nR nR

64p, V.
2. Cong do chét khi thyc hién c6 gid tri: A =S(123) :%

3. Khi nhan nhiét trong toan bd qua trinh 3-1 va mét phan cta qua trinh 1-2, trén doan 1-1
+ Xét qua trinh dang tich 3-1:

3

Q, =AU :nR%AT = 1R PV, .Yy

nR nR

144p,V,

:>Q31: 5




+ Xét qud trinh 1-2: p =aV +b
TT1: 5p, =a.3V, +b

__P __Po
TT2: Py == V—O-V+8Po:>a—'vovab—8p0

0 0

Vi vay qua trinh 1-2 c6 phuong trinh: P == %-V +8p, @)

0
nRT ;
Thay p :T vao ta co:

nRT =- E]—O.VZ +8p,V = nRAT =- 220 Aviy +8p, AV (2)

0 0

+ Theo NL I: Khi thé tich bién thién AV ; nhiét do bién thién AT thi nhiét lwgng bién thién:
AQ zgnRAT +pAV (3)

+ Thay (1), (2) vao (3) ta c6: AQ = AV

p
20p, - 470\/

0

= AQ =0 tai diéfm I khi V, =5V, va p, =3p,
Nhu vay khi 3V, <V <5V, thi AQ >0 t&c la chat khi nhan nhiét lugng

3 +
Q, =Q, =AU, +A, :EDR (TI - T1)+ By 5 P (VI - Vl) =8P, Vy

A
* Hiéu sudt chu trinh la; H =———— =32%
Q31 + Qll



