THPT CHUYEN NGUYEN TAT THANH - KON TUM

Cau 1: (5 diém)

Mot vién bi nhd, khoi lwgng m, dwgc budc vao mét sgi ddy nhe khong gian, mot dau day dwgc gan
& mot diém nao d6 véi mot khéi try cd dinh, ban kinh r. O thoi diém ban dau soi day dwgc quan st try
sao cho vién bi tiép xuc vai hinh try, sau d6 vién bi thu dwgc van toc v theo phwong ban kinh va sgi
day bat dau tach ra khoéi khoi tru. Hay xac dinh chiéu dai [ cta doan day da tach ra khoi khoi tru & thoi
diém t. Bé qua trong luc tdc dung 1én bi va gia thiét rang & thoi diém t ta xét sgi day chua bj tach ra
hét.

Cau 2: (5 diem)
Cho hé co hoc nhu hinh vé: Ném cé khdi lwgng M, géc nghiéng ©. Trén mat ném c6 hai vat c6
khéi lvong m, va m, (m, >m,). Coi day khéng gidn. Bé qua khi lwgng ciia rong roc va day; bé qua

ma sat tai truc quay ctia rong roc.

M
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1. Giir ném co dinh. Biét hé s6 ma sat gitra hai vat véi ném déu la k.

a. Tim gia tri cyc dai @, ciia goc & dé hai vat dirng yén.
b. Véi goc @ > ., . Tinh gia t6c cta hai vat.

2. B6 qua ma sat gitta hai vat va ném; giitta ném va san ngang. Tinh gia toc twong doi cua hai vat
vois ném va gia toc a,, cua ném doi vdi san.
Cau 3: (5 diem)

Trén hinh v& mot cai bat ddt co6 dinh c6 hinh ban cau tdm O, ban kinh a, phia trong tron nhan
(miéng bat nam ngang). Trong bat dat mot ban méng hinh tam giac déu ABC canh a, c6 khoi lwgng m.
Dinh A ctia tam giac ¢ diém thap nhat trong day bat va bi budc chat khién n6é khong thé chuyén dong
trrgt (hinh vé). Khi ban mong dat trang thai can bang, tim Iitc tdc dung cia bat doi véi cac dinh A, B,
C.

Cau 4: (5 diem)

Mot vat nho c6 khoéi lvgng m dwgce tha khong van toc dau xuéng mat phang phirng nghiéng ctia mot
chiéc ném c6 khoi lugng M va goc nghiéng @. gia thiét ném chi chuyén dong tinh tiém trén mdt phang
ngang. Bé qua moi ma sat. Biét van tdc cda vat ngay trudc va cham la v, .

a. Tim van t6c cua vat va ném ngay sau va cham.

b. Xac dinh géc @ dé sau va cham van toc ctia ném la 16n nhat.



Cau 5: (5 diem)

Trong mot xilanh dat thang ditng c6 mot pittdng mong, nhe, linh dong va cach nhiét. Bén dwdi
pittong 1a mot mol khi Heli (coi 1a khi li twéng) & nhiét do t, =27°C. Bén trong pittdng 1a mot chat
long, phia trén chat 1éng la khong khi (hinh vé). Ban dau thé tich khi Heli, chat léng va khong khi
trong xilanh bang nhau va bang V,, ap suat do c6t chat long trong xilanh gay ra bang p, .

Ap suét khi quyén 1a p, =10°N/m’. Héi phai nung néng khi (qua day xilanh) biang mot nhiét
lwong t6i thiéu bao nhiéu dé khi dan ng, pittong di 1én déu va day hét chat 1ong ra khoi xilanh?

Cau 6: (5 diem)

Mot dong co nhiét co6 tac nhan sinh cong la n mol khi ly twéng don nguyén ti thiee hién mot chu
trinh kin dwgc biéu dién trong hé toa do (p-V) nhu hinh vé. Cac dai lugng v, V, da biét.
a. Tinh nhiét d6 va ap suat khi tai trang thai (3).

b. Tinh cong do chat khi thic hién trong ca chu trinh.
c. Tinh hiéu suat caa dong co nhiét.

HUONG DAN GIAI
Cau 1:
Vi bé qua trong luc, nén vién bi chi chiu tic dung cia Iyc cing cau day treo. O mdi thdi diém vién bi
quay xung quanh truc quay vuéng goc véi mat phang hinh vé di qua diém tiép xtc giita day va hinh tru



= luc cang cua day dong vai tro lyc hwéng tam trong chuyén dong quay nay va do dé n6 vudng goc
v6i van toc cta vién bi = lyc cang T khong sinh cong va theo dinh 1i dong nang thi vién bi sé chuyén
dong déu vai van toc v.

Ta chia doan day da bi tach ra vao thoi diém t thanh n phan nhoé bang nhau chiéu dai moi phan la

I . ~ o e A s A
Al =— | trong d6 I la chiéu dai doan day da bi tac ra ¢ thoi diém t. Dat At la thoi gian can thiét dé
n

tach doan day thit n. Trong thoi gian d6 vién bi da dich chuyén doan v.At, (hinh vé)

At
Go6c ma doan day quay dugc trong thoi gian nay la: Ag = v Aln (1)
n.

Baén kinh vé qua diém tiép xic gitta sgi ddy va hinh tru cling quay dugc goc: Ap =Ag,  (2)

Al
Mat khéac ta c6: Ap, =— 3)

r

2
Tir (1), 2) (3) ta riit ra: A, _n(an
A\

Vi vay ta thu dugc tong thoi gian chuyén dong cua vién bi tir thdi diém ban dau cho dén thoi diém t la:

1A 2.(AD) n(AlY n(+1) (AlY
t =AL +AL, +... AL, = + o+ _

V.r V.I V.r 2 L ovr
n’ (AlY

2vr

Vinratlén nénta cé6 n+1~n. Vay c6 thé viét lai biéu thitc cta t nhw sau: ¢ =

2
Va chi y rang: I =n.Al, ta thu dugc két qua: t = ! = [ =+/2vrt

2v.r

Cau 2:

1. Giit ném c6 dinh, c6 ma sat

a. Tinh @, dé hai vat ding yén.
Lap luan dé thdy dugc do m, >m, nén néu hé m;, m, c6 xu hudng chuyén dong thi m;, c6 xu huéng
trwgt xuéng, m, c6 xu hwéng trugt 1eén. Phwong trinh hinh chiéu mo ta trang thai can bang cia m,, m,
m,gsina-T-F , =0
m,gsina- T+F_, =0
= F_+F_, =(m,- m,)gsina (1)
Diéu kién hai vat ding yén: F,,, +F,,, <k(m, +m,)gcosa )

k(m, +m,)
= tano

T (1) va(2)suyra: tandt <—— = tanao
(1) va (2) suy — —

_k(m] +m,)



b. >0, tinh gia toc caa hai vat:
Phuong trinh dong lwc mo ta chuyén dong cta hai vat:
m,a, =P, + N, + T, + Fn
{m2a2 =P, +N, +T, +Fns
Luwuy: T =T, =T; a, =-a;; a, =a
Do chuyén dong m, trugt xudng; m, truwgt lén, ta c6 phuwong trinh hinh chiéu:

m,gsina - T- km,gcoso =m,a
-m,gsina+T- km,gcosa =m,a

. _(m, - m,)gsina- k(m, +m,)g.cos

m, +m,

2. Khong c6 ma sat
Goi gia toc cia m; doi v4i ném la a ; do day khong gian l1én gia toc cia m, d6i véi ném la - a; goi gia
toc cia ném doi voi dat la a,, . Ta c6 phwong trinh chuyén dong cho ba vat la:
-vatl: m, (a+aM):P1 +N, +T,
-var2: m,(-a+a, ) =P, +N, +T,
-Ném: Ma,, =P+N"+N', +2T+N
Luu )’,: Tl :T2 :T; N1 :N'l; N2 :N-2
Chiéu cac phuong trinh Ién cac truc Ox nam ngang va Oy thang ditng ta co:

N, sina- Tcosa =m1(acosoc+aM) @)
Theo phuong Ox: 1 )

N, sina- Tcosa :mZ(-acosa+aM) (2)

-m,g+ N, cosa+Tsino =-masina (€))
Theo phuong Oy: 1 . .

-m,g+ N, cosa+Tsina =m,asina (4)
Phuong trinh hinh chiéu ctia ném theo phwong Ox: 2T cosa - N sina- N, sina =Ma,, (5)
Tw (1) va (2): (N1 - N, )sin o :(m1 +m, )a.cosa +(m1 - m, )aM (6)

(N, +N, )sina- 2Tcosa =(m, - m,)a.cosa+(m, +m,)a,, (7)

T (3) va (4): (m, - m,)g- (N, - N,)coso =(m, +m,)a.sina (8)

Tw (5) va (7): - May, =(rn1 - m, )a.cosa +(m1 +m2)aM

_ (m,- m,)a.cosa

=a, =
M (m, +m, +M)

)

- . (N - N)si (m, +m,)M +4m,.m, 1
: - N,)sino = a.cos o
ay (9) vao (6): (N, - N, P — (10)

Giai hé (8) va (10) ta co:
(M +m, +m,)(m, - m,)g.sina

M (m, +m, )+ (m, +m, ) sin® o +4m,.m,.cos’ o




(m, - m, ) g.SIn 0..cos a.

aM M (m, +m, )+ (m, +m, ) sin? &+ 4m,.m,.cos’ o

Cau 3:

Vi A ¢ diém thap nhat caa bat hinh ban cau, canh BC ctia tam giac sé nam ngang.
Noi OB, OC, cac diém A, B, C déu nam trén mat cau nén ta co:

OA =OB =0C =a (1)
ABC la tam gidc déu nén: AB =BC =AC =a 2
= T dién OABC la t¥ dién déu

Cac lyc tac dung lén ban méng gom:

* Tai cac diém B, C: N, N. cua mat bat tdc dung 1én ban vudng goc vGi mdt bat va hudng vao tam
O, do tinh doi xitng nén N =N 3)

Hop lyc Ny =Ny +N¢

N,. ndm trén dwong phan gidc DO ctia géc E0B

N,. =2N, c0s30° =v/3N, (4)
v6i DO =0OB cos30° Zga (5)
* Trong lyc P =mg (6)

p dat tai G, song song v4i OA va nam trong mat phang OAD, giao v6i OD tai K.

2 2 J3

Tacé: AG =—AD ==0D =""a (7)
3 3 3
OK =AG zga (8)

* Luc N, ctia mat bat tac dung 1én ban tai A.

Ban mong can bang nén N,, N, ., P nam trong cung mot mat phang va gia cia chiing giao nhau tai
cung mot diém

= N,, Ny, P ndm trong mdt phang OAD va gia N, qua K.

Ve

Trong tam gidc OAD, ta c6: OD =0A :7a va OA = a.

Goi BOA =a; BAK =p thi BDA =x- o

Tam gidc OKA, ta c6: AK :\/la2 +a’- 2£a —_— :Qa
3 V3



3,

V2,
Theo dinh Iy ham sin: AK _ OB OA _ 43 _3 a (10)

sina _sin[i‘) _sin(oc+[3) sino. sino _sin(oc+[3)

N, Ny _ P
Xét tam giac KMN, ta c6 dinh ly ham sin: sina_sin B “sinCo+ 8) (11)
- Tw (10), (11) va (3), (4), (6) ta giai dugc:
N, = Tngsinoc zﬁmg
sin(a+p) 3
1 1 mgsina 1
Na =Ne =N = 5 vy 2™
Cau 4:
a) Goi vV va v lan lugt la van toc cia ném M va vat m ngay sau va cham. Theo dinh luat bao toan
O nang: %mvé :%rnv2 +%MV2 = V? Z%(Vé -v2) (1)

Ap dung dinh luat bao toan dong lwgng theo phuong ngang: MV - mvcosp =0 (P 1a géc hop gifta v
va phuong ngang) = V :%VCOSB 2

Vo

Tir(1)va () suyra /1+$COSZ E

Do khong c6 ma sat, khi va cham m chiju tac dung ctia phan lyc vuéng goc vGi mat nghiéng, theo
phuong ctia mdt nén van toc ctia vat m bdo toan nén:

v, sina =vcos(a+f)= v, =v(cotocosf - sinf)
v? =v* (cot? acos? B - 2cotsin P cosp +sin®p) (4)

Tir (3) va (4) dong thdi thay sin’f =1- cos’ B suy ra:

1
cos’ B| cot® o - 1- m =2cot o.sinfcosp — tanp =—| coto. - 1+ =k
2 cotaal M
— cos’p = Thay cos” vao (30 ta c6 van tdc clia vat m ngay sau va cham la:

+K?*°



Vo

vV =
m
1+
M(1+K?)
_m Vo
Thay v vao (1) ta dugc van toc cia ném ngay sau va cham la: M’ 1+K2+ M
M

b. Bé ngay sau va cham van t6c ném la 16n nhat thi K? phai dat gia tri nho nhat, tirc 1a bang 0. Khi
do

/ m
cota =, /1+—
M

I s s s Lom o
Vay vdi goc ¢ thod man biéu thic coto = 1+M thi van tdc cia ném ngay sau va cham dat gia tri

cuc dai.

Cau 5:

* Giai dogn 1: Ttr dau cho dén khi chdt long cham miéng xilanh

- Vi pittong di 1én déu nén qua trinh nay la dang ap, ap suat khi luén bang ap sudt khi quyén.
O cubi giai doan nay nhiét do khi 1a T;, thé tich khi 1a V, =2V, ('V, 1 thé tich khi ban dau).
- Ap dung dinh luat Gay-Luysac cho khéi khi Heli ta cé:

V, 'V, 2V,
T, T,

0 1 1

Nhiét lvgng khi nhan vao trong gia doan nay la: Q, =AU +A

— T, =2T, =600K

3
v6i AU =nC, AT :ER(T1 - T,) =3739,5(J)

va A =p,AV =2p,(V,- V,) =2p,V, =2RT, =4986(J)

— Q, =8725,5(J)

* Giai doan 2: Ttr khi chdt long bat dau chdy ra cho dén khi chdat Iong chdy hét

Goi S la dién tich pitténg, H va 2H lan lwgt 1a do cao ban dau cta chét 1éng va ctaa khdi khi, x 1a do
cao cua pit tong so vdi ddy xilanh & vi tri can bang mdi cta pittong dugc nang lén. Ban dau, ap sudt cot
chat 16ng c6 do cao H bang P, . Do d6 tai trang thai can bang md&i c6t chat long c¢6 do cao 3H — x, sé cd

H- x

ap suat bang Po

Dé thay rang ap suat ctia khi p, & trang thai can bang mdi bang tong ap suat khi quyén p,va ap suat
s o . 3H- x 4H - x
cta cOt chat long nén: p, =p, + Py = Po (D)
H H
Theo phwong trinh Cla-pé-ron-Men-dé-lé-ép viét cho trang thai can bang ban dau va trang thai can
p,.Sx _2p,S.2H
T T

X 1

bang mdi, ta duoc:

Sau khi thay biéu thitc cia p, vao ta tim dwgc nhiét do cda khi & trang thai can bang mdi la:
(4H - x).x
=T

1

T
* 4H*?



Do bién thién ndi nang trong qua trinh pitténg nang 1én dén do cao x bang:

3(x- 2H)Y

———R
8H

2

- 2H
= C,T, =-

AU =nC,, (T - T,) =- {

5 )

Cong ma khi thyc hién trong qua trinh trén (ap suat bién thién tuyén tinh tir 2p,dén p, ) la:

_2P, +p, (6H - x)(x- 2H)p S

A
2H 0

(xS- 2HS) =

Vi trong trang thai ban dau: 2p,.2HS =RT,

(6H- x)(x - 2H).RT

Nén ta duoc: A = oI .

3)

Theo nguyén 1i I NDH: Q, =AU +A

RT
Két hop (2) va (3), ta duwoc: Q, =(- x* +5Hx - 6H2).2—H;

Vé do6 thi cua Q theo x:

] ;
A

0 2H/ 2,5H \3[—1

T do6 thi ta thdy dé dat dén trang thai can bang khi x = 2,5H, ta can cung cdp mot nhiét lwgng

RT,

Sau khi dat tGi trang thai can bang x = 2,5H, khi sé toa nhiét, ty phat gian nd va day hét chat 16ng ra
ngoai binh. Vay nhiét lwgng t6i thiéu can cung cap la:
Q.. =Q,.. +Q, =623,25+8725,5=9348,75(J)
Cau 6:
a. Nhiét do va ap suat khi tai trang thai (3):

R . p \
* Prong 2-3 c6 dang: o =k v
0 0

1
-TT2: V, =7V,; p, =p, = k :7



V., 3
-TT3: V, =3V,; p, :kpo.v3 =P

0 7
V. 9p,V
Theo phuwong trinh C-M: T, —PsVs _IPo Vo
nR 7nR

b. Cong do chat khi thyc hién trong ca chu trinh:

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

c. Hiéu suat ctia dong co nhiét:
Khi nhan nhiét trong toan bo qua trinh 3-1 va mét phan cta qua trinh 1-2, trén doan 1-I

* Xét qua trinh dang tich 3-1:

i 3 p,V, p,V 144p,V,
=AU =nR —AT =—nR| 1 1- =22 =—220
W 2 2 RnR | 7
* Xét qud trinh 1-2: p =aV +b
-TT1: 5p, =a.3V, +b
__ Do __DPo
- : P, =-—.-V+8p,= a=-— ya b=8
TT2: po VO po VO va DO
Vi vay qua trinh 1-2 c6 phuong trinh: P == %-V +8p, @)
0
nRT | B
Thay p =——— vao ta co:
A%
nRT =- \p]—O.VZ +8p,V = nRAT =- 25]—°.AV +8p AV @

0 0

- Theo NL I: Khi thé tich khi bién thién AV ; nhiét do bién thién AT thi nhiét lwgng bién thién:

AQ ZSHRAT +pAV 3

- Thay (2) vao (3) ta c6: AQ = AV

p
20p, - 470\/

0

AQ =0 tai diém I khi V, =5V, va p, =3p,

Nhu vay khi 3V, =V <5V, thi AQ >0 tic la chit khi nhan nhiét lvgng



3 +
Qp =Q,; =AU, +A) :EHR (T, - Tl)"'%(vl - V,)=8p,V,

A
* Hiéu sudt chu trinh 1a; H =————— =32%
Q31 + Qll



