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PE OLYMPIC QUOC GIA
2016-2017

Céu 1: (5 diém)
Mot chiée cong-ten-no dang nam yén trén mat dat ngang, phang thi duoc mot can cau kéo 1én theo

. ¢ = 2 .
phuong thang dung véi gia toc & = 0,5m/s" gay khi roi mat dat 4s, tr mat trén cia cong-ten-no, mot

v, =5,4m/s

hon d4 duoc ban ra véi vén toc (d6i voi cong-ten-no) theo phuwong hop véi phuong

0 5% A Ao o= S s 1y " A A, 4:3
ngang mot goc ¢ = 307, Biét cong-ten-no cao h = 3m, lay = 10m/s™ o hon da nhu mot chat diém.

Hay tinh:
a. Tinh thoi gian tir luc ban hon d4 dén luc no roi xudng mit dat.
b. Tinh tdm bay xa ctia hon d4.

Céu 2: (5 diém)

Hai vat c6 khdi luong m, =100¢ va M2 = 5008 duoc ndi v6i nhau bﬁng day manh, nhe, khong dan,

nam yén trén mat ban ngang va phéng. Day duoc vat qua rong roc nhe, con truc rong roc dugc budc
vao dudi ciia mot xe dd choi khdi lugng M = 500g nhur hinh (nhin tir trén xudng).
m, -
W F
ny ( M
)

B6 qua ma sat 1an gitira cadc banh xe va mat ban, ma sat tai truc quay cua rong roc. H¢ sb6 ma sat gitta
hai vt va ban 13 H =92 Day khong truot trén rong roc khi co hé chuyén dong. Liy £= 19m/s™ 14
dung vao xe mot luc F theo phuwong ngang c6 do 16n ting dan. Tim d6 16n tdi thiéu cua F dé:

a. Xe co thé chuyén dong.

b. Ca hai vét cing chuyén dong.

CAu 3: (5 diém)

Hai tAm phéng nhe cung OA va OB duoc ndi voi nhau béng ban 1& tai O. Nguoi ta dat mét khdi tru

tron trong luong P, déng chét, tiét dién déu ban kinh R vao gitra hai tam sao cho truc 0, cua no song

song véi truc O ciia ban 18. Hai tryc ndy ndam ngang va cuing nam trong mit phang thang dting vudng
gbc v6i mat phang hinh vé.

2 r N N r . - — ﬂl - — . )\ \ . y
D¢ khoi tru nam yén can bang gitta hai tam sao cho goc AOB=2a, AB=a nguoi dong thoi tac

dung vao hai tAm tai A va B hai luc truc ddi ndm ngang, cung do 16n F hudéng vao nhau. Biét réng hé
s ma sat nghi gitta khéi try va mdi tAm phang déu 1a M. Bo qua ma sat & ban 18 O. Hay xac dinh do
16n cua luc F.
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Ciu 4: (5 diém)

Du‘ng mot soi c‘lay marih, nhe:, khong dan, chiéu dai L dé tqreo m§ 'e)
qua cau nho vao dau tru go co deé dat trén mat ban ngang va phang \
nhu hinh v€. Khoéi lugng qua cau 1a m, khoi lugng cua tru va dé 1a \
M = 4m. DPua qud cau dén vi tri day treo nam ngang va tha nhe. "
Coi va cham gilra qua cau va try hoan toan khong dan hoéi va sy va v
cham khong gay ra chuyén dong quay cho hé. :

a. Tinh van toc cta hé ngay sau va cham. Biét rang dé gb khong —_— L b Vs v oo ;1,

2 4 . B L S IR

dich chuyén trong suot qua trinh roi.

b. Sau va cham, hé dich chuyén duogc do dai bao xa thi dung lai? Biét hé s6 ma sat gitra d€ va mat

o W =1 =1
banla = n 7.

c. Bé dé gd khong dich chuyén trong sudt qua trinh qua cau roi xudng thi hé sb ma sat nghi giira
mat ban va dé gd phai c¢6 gia tri nho nhat 1 bao nhiéu?
Cau 5: (5 diém)

Hé gom mat xilanh va mot pittdng c6 khdi luong tong cong 1a m, xilanh c6 chidu dai 2/, pittong co
tiét dién 1a S va duge ndi voi tuong ¢ dinh béng mot 10 xo nhe c6 dd cung la k. Ban dau pittong nam

chinh giira xilanh va trong xilanh c6 chta khi 1y tuong & ap sut Po nhiet do Ty . Can tang cham nhiét

d6 cua khéi khi trong xilanh 1én mot lwong AT 14 bao nhiéu dé thé tich cua né ting 1én gip d6i? Biét

Ll

. . 1A A s % 1A A TR TR T, ST \
xilanh c6 thé truot trén mat san ndm ngang voi hé s masat ="'~ “ " © . Bo qua ma sat gitra xilanh va

pittdng. Ap suat khi quyén l1a Po
IS

2>< > %
:

CAu 6: (5 diém)

Mot mol khi 1y tudng thuc hién mdt chu trinh 1 — 2 — 3 — 1 nhu hinh v&: 2 — 3 1a qué trinh doan

nhiét; qua trinh 1 — 2 c6 duong biéu dién dbi xtmg v6i duong biéu dién cta qua trinh 2 — 3 qua duong

thang dung; 3 — 1 1a qua trinh dang ap. Tinh hiéu suat cta chu trinh nay theo By vei ¥ 1a hé s6
doan nhiét

P s

[Pa

Pof

< ; .
T -av, V, (lsa)V, V
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HUONG DAN GIAI
Cau 1:
a. Tinh thoi gian tir lic ném da dén lac no roi xuéng mat dat

|- |
h —at” =34 :_[].:w_—l" =7m
Sau 4s do cao mat trén congteno la: - -

A AL o A c e Vo=al=054=2m/s
Van toc cua congteno lac do: '~ °

-V \ A A 5 [N , A rr A 1 A A ‘A ’ A
Goi " la van toc cua vién da doi véi congteno thi van toc vién da doi

voi da VT VY y
N ) .
) ‘~'.~=K',CL‘ISH.:_“.—L—:1.7«4"'_;.[_[]1 5
Chiéu lén Ox: 2
. 5.4 .
Vo=V bV sina =24 =4.7(m/s) 0

Oy: 2
Chon tryc Oxy nhu hinh v& gan vao mat dat. Phuong trinh chuyén

y=T+v, -8 2714,70-5¢
dong cua hon da theo phuong Oy: 2

) —vit=2.743.1.74=8
b:Mmwawwn%;L_Hx_ﬂ_ihh4_mum

Cau 2:

Luc ma sat nghi cuc dai tac dung Ién Mia Fuos =pm;g

F =umg—

Luc ma sat nghi cuc dai tac dung lén vat 1a vat ™ chua chuyén dong.

Fms m2 T T l;] l?l —F—'
m, M ﬁ\:
F ms T T ﬁ é

* A A A \ ~, M < A A A
bicu kién dé xe va vat ! bat dau chuyén dong:

F =2T=2umg

F = 0.4(N)

Khi vat ™ bit diu chuyén dong tirc xe va vt M 43 chuyén dong co gia tbc.
DPinh luat 2 Newto ap dung cho:

DT — W
Xe- E —2T'=Ma, )
Vat m T'-umg=ma, @)
vat M= T'—um.g=10 3)
pmg_m o g e -
m, M p——
———t—
pmg T T — o
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Do xe di chuyén mot doan S thi vat My g chuyén mot doan 28 trong cting thoi gian
(3) > T'=num.g

(2) s um.g—pumg=m 2a, —a =2ug

(1) = E —10pumg=M2pg=2pg(m, + M)=4({N}

Cau 3:

- Phuong trinh cin bang luc: Pt Fut + Fu2 + N, + N, =0

_ Chiéu 1én truc OI: ~P-F_ cosu—F .cosc+ N sinoe+ N sino =10

Do dbi xung: N =N.=N=F_  =F .=F_

INsino—P

= F =
v Jroso
. IN—-sina—-P
F =2uN—» ——— =N
Jeosa

bé tru khong trugt lén:
Xét thanh OA: chon O 1a truc quay. Quy tic momen:

i.
N.OH=FOl=NOH=FOl = N= lI-
OH
C - i
AOAL AOOH » —oL_ Al _ @
OH OH 2R
2Nsinewe—-P  a _ PR
-+ —=un.—F 3 F=z —
Jeosa 2R afsino —pcos o)

Trwong hop 2: Tru c¢6 khuynh huéng truogt xudng twong tw nhu trén: cht ¥ cac luc ma sat hudng

nguoc lai.

Fz—0 'R
- Piéu kién dé try khong truot xudng: afsimatpcosa)
PR o PR
alsino +peosa) T a (sino—pcose)

* Pidu kién dé tru dung yén:
Cau 4:

s A A . A , \ . \ \ v=./2cL
a. Goi van toc qua cau trudce va sau khi va cham la v va v’: g

. m
mv={m+Mjv=v'= .ﬂ'lgL

' m+ M
b. Sau khi va cham duéi tac dung cia lyc ma sat dé gd chuyén dong cham dan dén khi dimg lai.

Quing duong dé gb dich chuyén duoc 14 x:

—f,x=0—(m+ M)
- (1)

f =p(m+M)g @)
m'L L

Vi

— =
Tur (1) va (2) cho: MM MP =
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: mv-
O :mgl st =
c. Goi goc gitta phuong ngang va day treo la 2 3)
T-mgb= m
- )

f —Tcost=0 )

N-Tsint-Mg=0 ©)

Tu (3) va (4) suy ra:

T =3mgsint )

Tu (5) va (7) suy ra:

{ =3mg.sinf.cosh o
o ®) | i3
W V- . 2 \ <

bé dé go khong di chuyén thi: fog SHN 9)

L sin20 sin2o
Y. .8 .
Eyw Jsin- o 71 2sin B
T (6), (7), (8) va (9), ta co: 3m 3
sin 26
:\; — U, =V
<+ 2sin’0
bat =
3
Vo=
T El
. Ttan @+ ——

Bién doi ta duoc: tan 6

A AL gk LW = (0,258  =0.28

Ap dung bat dang thirc Cosi: Yo =528 suy ra Hwin 0,28

Cau 5:

Vi ban diu ap suét bén trong va ap suét bén n déu bang Ry nén 16 xo khong bién dang.

I:I': = l: I_I.'\- :I

Trwong hop 1: Néu " S hay kI < pmg , khi @6 xilanh s€ dung yén

. \ S e : kl
= 28l T=2T,| 1+ —
: R NP VU S ) IS T L sP, )
Goi T 1a nhiét d0 cudi cung cua khoi khi thi:

([ 2kl
AT=T-T =T, I+
Tu dé | 5 .
Truong hop 2: kl > umg
KX =pmg = x = umg
Do nung chim nén: "

P £ £ . . b s 4 A £
Goi ! 1a ap suat chat khi trong xilanh & thoi diém cuoi:
wmg

PS=PS+kx=PS+umg =P =P, + —
>

Ap dung phuong trinh trang thai co:
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- p M2 g O
Lt S VAN, ) R
T, T, " PS |
I.z _,.'I . Y
AT, =T-T,=T, 1+ £
Tu do tim duogc: ' Sk
Cau 6:
Ap dung phuong trinh trang thi ciia khi 1y tuéng ta cé:
T, _ [ - }p I\.-’_I T |iE]-|"';-| ‘ T_‘ _ [] O }["-."'"r-.
R ) R R
C
=1 ¢ oc-p | G
Do Cy va " Y nén /=1

Q,, =0

Do qué trinh 2 =3 1a qué trinh doan nhiét ta co:

AU, =C(T.-T,)= [|i i)
Cong chat khi sinh ra trong qué trinh 23 a:
Ay=-AU, =C (T.-T,)= {ﬁ -
Do qua trinh | =22 va 223 46i xung qua dudng thang ding nén cong chét khi sinh ra trong hai qua

Ay
A=A, =20 g o1-g)
trinh bang nhau: v

AU =C (T.-T, }— [|i i)

Nhiét lvong khi nhan duoc trong qué trinh 1 = 2 1a:
Q. =A. 1 AU, =0 L (p-1)

Qua trinh 3 =1 1a déng ép'

AU, =C, (T,~T, )= '][ 2ut)
AL =p AV =V ) =p V(-2
Q = \ I' AU I_:[‘II‘-..:I “_} ]}
Nhiét lugng khi truyén ra moi trudng (e
2p Vo
V= AL HAL A = 2 (B ay)
Tong cong ma khi thyc hién (e
Ho Do %7
Hiéu sut cua chu trinh nay la: Q. -

THPT CHUYEN BEN TRE — BEN TRE
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Céu 1: (5 diém)
Trén quing dudng nhat dinh, mot chit diém chuyén dong nhanh dan déu khong véan téc dau véi gia
toc a mat thoi gian T. Tinh thoi gian chat diém chuyén dong trén quing duong nay néu chuyén dong
T

1

clia chat diém 1a luan phién giita chuyén dong véi gia toc a trong thoi gian 10" va chuyén dong

T
) T =—
deéu trong thoi gian 20,
Céu 2: (5 diém)

m, = 4kg

Trén mat phang nam ngang c6 mot ném khdi luong , chiéu dai mit phang nghiéng

m, =1kg

0 X AL 1A A f, s X\ oA = )
L =12m va ®=30" Trén ném dit khuc gd . Biét hé s6 ma sat gifta gd va ném H 0.1 Bg

qua ma sat gitra ném va mat phang ngang. Tim lyc F dat vao ném dé khuc gd truot hét chiéu dai mat

phang nghiéng trong thoi gian t = 2s tir trang thai dung yén. Liy £~ 10m/s™
My
F
m;
a

Ciu 3: (5 diém)

Thanh CD vudng goc véi truc thang dimg Oz va quay quanh truc nay véi van téc goc ©. Hai hon bi
A va B ¢6 khdi luong MA va Ms ndi véi nhau bé“mg mot 10 xo ¢6 do cing k va co chiéu dai tu nhién lo
. Hai hon bi c6 thé truot khong ma sat trén thanh CD. Tim céc vi tri can bang ctia hai hon bi? Can bang
¢6 bén khong?

CAu 4: (5 diém)
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Mot qua cAu nhé co6 khéi luong M = 1kg duoc treo vao diém O béng s¢i day treo manh nhe, co
chiéu dai L = 1m. qua ciu M dang nam can bang cach mit dat h = 0,5m thi qua cau (2) c¢6 khéi luong

v, =10m/s

m = kg chuyén dong theo phuong ngang véi van toc t6i va cham xuyén tdm voi qua cau

M. Sau va cham, qua ciu m bat nguoc lai va roi xudng dét, di dugc quing duong theo phwong ngang s
\ 9 e 1A , . 2 , A , _ 0

=2m, con qua cau M chuyén dong lén trén. Khi day treo hop vo1 phuong thang diimg mot goc 6 =60

thi day vuéng dinh tai O’ cach O mot doan 1a x. D& qua ciu M chuyén dong tron quanh O’ thi khoang

cach x tdi thiéu 1a bao nhiéu? Lay £~ 10m/s™

Cau 5: (5 diém)

Mot xilanh chiéu dai 27, bén trong c6 mot pittdng cod tiét dién S. Xilanh c6 thé truot ¢6 ma st trén
mit phing ngang véi hé sé ma sat M (hinh v&). Bén trong xilanh, phia bén trai c6 mot khdi khi & nhiét
do To va 4p suit bang ap suat khi quyén bén ngoai Py , pittdng cach day khoang . Giita birc tuong
thang dimg va pittdong c6 mot 1 xo nhe d6 cing K. Can phai ting nhiét do ciia khdi khi trong xilanh
1én mot luong AT biang bao nhiéu dé thé tich cua nod ting 1én gip do6i, néu ma sat giita xilanh va
pittdng co thé bo qua. Khdi luong tong cong cua xilanh va pittong bang m.

Céiu 6: (5 diém)

Hai xilanh giéng hét nhau dugc ndi v6i nhau bang mot dng cach nhiét c6 kich thudc nho, trén dng
nbi c6 lap mot van K, luc ddu K dong. Trong xilanh 1, phia duéi pittong khéi lugng M, c6 chira mot
luong khi 1i twong don nguyén tir c6 khdi lwong mol M, nhiét do Ty . Trong xilanh 2, ¢6 pittong khoi

m=— .
luong 2 va khong chira khi. Phan trén cua pittong trong hai xilanh 1a chan khong. Sau d6 van K
duoc m& dé khi tr xilanh 1 tran qua xilanh 2. X4c dinh nhi¢t d¢ cta khi sau khi khi da can béng nhiét
r N 2 ~ r E = 0, ]
dong, biét rang khi d6 phan trén cia pittdng trong xilanh 2 van con khoang tréng. Cho M , VOV
1a s6 mol khi; ma sét giira pittong va xilanh 1a rat nho.

1

FE LTI,

HUONG DAN GIAI
Cau 1:
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Goi n 1a s6 1an chat diém chuyén dong véi thoi gian T

Ta co:

{laTﬁ | aT,T‘] D laT,: raTT | laT,T,} - [| lan paTT, [ 3.:3T,Tq} o [| :
2 i .2 / ) .2 / .

(1

T +(n—1)aTT, [ naT T,

=i
.

I > . . ,-*], 2
= [14 345 (0= D] T (15 20 n) < 2T

i

2n. (n+1)n .

= : . na, : _i' ) f-_-‘.]——_w_%[r-n—llf?lﬂf-_ili]:un::ﬁ
2o 2 200 2 2

Vay thoi gian chit diém chuyén dong:

T 24T

1_0,]_ 20

. CT
t=5(T+ T.)=8 — = 12T
' - 10
Cau 2:
R D S, " fe e A
Goi “2 1a gia toc cia ném so voi mat dat
Ay 1 i Ao Al L ke o
12 ]a gia toc cua vat ' doi voi ném
. M
- Xét
Chon hé quy chiéu gan kién voi ném nhu hinh vé

1 .
m.: L=—a_.t"
. A 5 1’1’1I A 7. - ¥ -
Gia toc cua doi1 voi =
2 -
=i, =—=0m/s
2T E

Ap dung dinh luat IT Niuton cho vt . Fu+RtE, =ma,

cosaF smesina-F  =ma,.
Theo phu'ong OX: 1 12 sl o

N = m geoso—ma. sino
Theo phuong Oy: ! 15 152

—F _=pN =u(mgeoso—ma,sinw)

Ta duoc: M SiN o+ M@, Coso —pm geoso + pma. sine=ma .
A+ uECcos o — gsin .
a, =z THE - +2m/s’
COS L+ psine

- Xét ném:
Chon hé quy chiéu gin voi dat

Fi+N'sina—F  cosc=m.a,

N, =m,gcoso =ma, sinu

F =plmgeoso—ma,sinow) 0 s
F=m,a,+m, [puns: = (@ pa, )sin ocos ota, sine :1] =4, 9N

Cau 3:

Chon hé quy chiéu gén vo1 O, hai hon bi A va B chuyén dong tron déu véi van toc goc O, cac luc tac
dung l1én A va B nhu hinh vé. Ta c6:

F,.o=m.a . |kA=m o’ OA - . OA m

| Fane = | : =m oOA=muw0B=_——=_"51

l Foo=m.a, l kAl =m,w OB OB m, 0
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F =F,=kA=k(OA+B-{)

Mat khac: 2) 7z
Thay (1) vao (2) ta dugc: - %) F
. y . o m y C au e Lais D
F o o =k{OA+OB-{ )=k|OA |1+ = |—.’I =m, mOA
o ' Loomy, ' _.Wﬂm—-
L OA = km,/, A O B
Klm, +m,j-m m,m 3)
K{m, +m,)
me f—_—
Ta c6 diéu kién OA >0 nén suy ra: M 4)
Bay gid ta xét xem hé can bang c6 bén khong, xét sy can bang ciia bi A A
chéng han, ta chon h¢ qui chiéu gén vo1 bi A, khi @6 bi A s€ chiu tac F
dung cua luc dan hoi va lyc quan tinh ly tam la: F Fot
¢ \ dh
F,. =k|OA|1+=2 |- ‘
o ¥ m, | CFEo=m omOA |
e O/ »0A
m,om <k m, + Wy P 7 A
Tur (4) ta ¢6 My tire 1a hé sb goe ctia nho hon hé sb

gbc cua Fg nén ta méi v& duoc do thi hai luc bén canh.
Diém A 1a vi tri cAn bang hién tai ctia qua cau A néu vi Iy do gi d6 ma OA ting 1én thi ta thay ngay Fap

s€ 16n hon Fy nén ciing s€ kéo bi A tro lai vi tri cli. Vay can béng ctia hé 1a bén.

Cau 4:

Goi v 12 van tdc sau va cham qua cAu M, va v’ 1a van tdc sau va cham qua ciu m. Sau va cham qua ciu
m 14 chuyén dong ném ngang nén ta dugc:

P

1H:L:—: 2m/ s
2h 2.5
VT Vo
Ap dung dinh luat bao toan dong luong cho hé (m, M ) ngay trudc va sau va cham ta co:
miv, +v') {10+ 2]

M 2
Khi ddy treo cham vao dinh O’ thi qua cdu M c6 thé chuyén dong tron quanh O’ thi tai vi tri cao nhat

=00/ s

mv, =Mv-mv'=v=

luc cang day T=0,
Theo dinh luat bao toan co nang:

. . . .3 Me .
]_},.11;-- =Mg [.* fif =R )cosa0” 4 R] - ]—?ﬁ.-'Iu" = ll-h'" ==Mgl 4 MeR | lT‘u—‘Ilu"
7 : 7 % % =

7 b

Ap dung dinh luat II Niuton cho qua cdu M tai vi tri cao nhat. Ta dugc:

/ 2 .."_'1 !
T=%—}'{ga[]_~>R = ' q--:;-‘- =03im=x2=/-FE=0.7Tm

=

Cau 5:

Truwong hop 1: Fow 2Kl < pmg 2 ki . Khi d¢ xilanh s€ dirng yén

Goi T 1a nhiét do cudi ciing ctia khdi khi thi:
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ki
(PO +).2sz
BST_ 5 =01, 1+
T, T SP,
AT=T-T, =T, [Hsk_lj
Tir do: 0

Trwong hop 2: V18 <k
- Giai doan xilanh vin con ding yén:
) kx =umg = x = il 3
Goi x 1a d0 nén cuc dai cua 10 xo. Pittong con dirng yén cho dén khi k
Goi T 1a nhiét do cua khdi khi tai thoi diém 10 xo nén cuc dai. P la 4p suét chét khi trong xilanh &
thoi diém nay thi:

PS=P,S+kx =PS+pumg =P, =pO+M_f;1g

- Ap dung phuong trinh trang théi ta co:

pmg
(P0+j(l+x)s
RS _ 5 :T1:£1+“mgj(l+“mg]To

T, T, SP, kil
- Giai doan xilanh dich chuyén:
Khi T>Ti thi pittong bit ddu dich chuyén, bit ddu tir thoi didm ndy 4p suét chét khi trong xilanh 1a

khong d6i. Ta co:

S(/+

&:Mclzl 1+2]=T= 21, =2T, 14 KIS T,
T S.21 T 2 [ 14 Bme P,S

k/

AT=T-T, :TO(H 2“mg]

Tu d6 ta tim duoc: 0

Cau 6:
Khi K md, toan bo lwong khi chuyén qua xilanh 2

Ki hi¢u: H, 1a d§ cao cdt khi trong binh 1 khi K chua mé&

H va T lan luot 1a d6 cao va nhiét do cot khi trong xilanh 2 khi K mé va khi da can bang nhiét dong
Ap dung nguyén 1y I nhiét dong luc hoc ta co:

VLT

PE (1, - H)

2
;_'u'R[:T—T,}: MgH, — mgH +

2 2 (1)
Trudce khi K mo, ¢ xilanh 1:

Mo '
P, =$: V. =HS—>MgH, =vRT, »gH, =LRT,

5 M )
Sau khi K m¢ va khi da can béng nhiét dong, ¢ xilanh 2:
P="C v_HS »mgH=vRT > gH=_RT

S m (3)
Thé (2) va (3) vao (1) ta duoc:
Ly . v v v \
VI(T-T,)=vR(T -T})+—| —RT, ——RT |
2 ' 20 M m

uigeli.xyz Trang 11



uigeli.xyz

| Vi
S5T=T,—2M _g 05T,
L 2vu

SM

THPT CHUYEN HUNG MAN PAT - KIEN GIANG

CAu 1: (5 diém)

Hai cau thu bong da A va B chay trén mot dudng thang dén gip nhau véi cung téc d6 5m/s. Dé didu
hanh t6t tran dau, trong tai chay chd sao cho ludn ding cach cau tha hau vé A 18m va cach cach cau
thi1 tién dao B 24m. Khi khoang cach giita A va B bang 30m thi van toc va gia toc ciia trong tai 13 bao
nhiéu?

CAu 2: (5 diém)
Mot vat co khdi luong co thé truot khong ma sat trén mot

cai ném ABC; AB=1.C=90.8B=0 Ngm ban diu dimg A m
yén, khdi lugng ctia ném 1a M va c6 thé truot khong ma sat
trén mat san nam ngang nhu hinh vé. Cho vat m trugt tu
dinh A ctia ném khong van toc dau.
a. Thiét lap biéu thtrc tinh gia tdc a cia vat dbi v6i ném
s & B

va gia toc 4 clia ném déi vé6i san.
b. LAy hé toa d6 xOy gin voi san, ban dau tring voi BCA. Tinh hoanh d6 cua vat m va cia dinh C

khi vat truot té1 dinh B. Quy dao cua vat thuong 1a gi?

Cho M="0.1kg. M =2m, a=30" (=1m, g=10m/s

CAu 3: (5 diém)

Mot thanh dong chat BC tya vao tuong thang dung tai B nho day AC dai L
hop v6i tuong mot goc @ nhu hinh. Biét thanh BC ¢6 d6 dai d. Hoi hé sé ma
sat giita thanh va tuong phai thoa didu kién nao dé thanh can bang?

Cau 4: (5 diém)
Mot qua cau nhin c6 khéi lugng M va ban kinh R trén mit nhin nam ngang. Tir dinh qua cau truot
m

tu do mot vat nhé c6 khdi lugng m nhu hinh vé&. Ti s6 M béng bao nhiéu thi vat nho ro1 mat qua clu &
7R

dd cao 4 so voi mat ban ?

Ciu 5: (5 diém)

Mét xilanh tiét dién S dat thang ding gdm 2 ngin chira cﬁn{g mot Do
chat khi ly tuéng don nguyén tir. Trong xilanh c6 hai pit-tong, moi pit-
tong c6 khdi lwong m. Khoang cach giita day xilanh va pit-tong phia
dudi 1a H, khoang cach gitra hai pit-tong la 2H.

Thanh xilanh va pit-tong phia trén khong dan nhiét. Pit-tong phia dudi e 12N

dudi dan nhiét va c6 thé bé qua nhiét dung ciia n6. Mdi pit-tong s& di L B
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chuyén dugc mot khoan bao nhiéu sau khi cdp cho khi mot nhiét luong Q ( tir ddy dét néng nhu hinh
veE)?
Ap suat bén ngoai khong d6i va bang Po Bo qua ma sat.
CAu 6: (5 diém)
Mot mol khi 1i tudng thuc hién mot chu trinh I —2—3 =1 phu hinh vé.
Qué trinh 2 =3 13 qua trinh doan nhiét.
Qué trinh | = 2 déi ximg v6i qua trinh 2 =3 qua dudng thing dimg. Cac thong s6 %P7 da bibt,
Tinh hiéu suét ctia chu trinh.
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HUONG DAN GIAI
Cau 1:
*Van tdc chuyén dong cua trong tai:
- Khi khoang cach giira hai cau thi 1a 30m, tam giac ATB vudng
tai T
- Vi khoang cach gitta trong tai va cac cau thi 1a khong d6i nén:
+ Vén toc cia trong tai T va cau thii A trén phuong Tx bang
nhau.

+ Vén toc cia trong tai va cau thii B trén phuong Ty bang
nhau.

- ¥
Vo=—w I -im/s WV = —u'_i

Véi 30 30

=—4m/s

smis

Vay tdc do cua trong tai la
* Gia toc clia trong tai:
- Xét chuyén dong cua trong tai trong hé quy chiéu quan tinh gin véi cau thi A:
+ Cau tha B chuyén dong véi toc d6 : 5+ 5 = 10m/s
+ Trong tai chuyén dong trén dudng kinh tron ban kinh AT- theo phuong By:

24
Vo, =V =10.==8m/s
' ' 30
! 32 ,
) ) q, =——=—"=m/s
- Gia toc hudng tdm cua trong tai - gia toc cua trong tai trén phuong Tx: AT 9
‘._..-I.t . 3 \
o . a, = - =-m/s
- Tuong tu: xét trong hé quy chi€u gan véi cau thu B: BT -
A A . A= o= 3s0m s
Vay gia toc cua trong tai la: '
Cu 2: y
a. Tinh gia toc a cua vat d6i v6i ném va gia tde 4 clia ném déi vé6i 0
san.
- Chon hé truc toa d§ xOy nhu hinh vé.

Pong luong cua hé bang 0
= Vit di xubng sang phai thi ném phai sang trai

P S SUNE U R |
= gid tri dai sO gia toc cia ném la ¢

- Vat m chiu tac dung cua 2 luc: Trong luc meg phan luc N cia ném
vudng goc voi AB

+ Gia tdc cia vat déi véi san: 11 =2
+ Phuong trinh chuyén dong cua vét:
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mgsine=mia +a, cosu)

Theo phuong AB: (1)
n s N-— 0800 = IMa, Sin o
Theo thuong vuong goc voi AB: Mg cosa=ma, sinc (2)
- Phuong trinh chuyén dong ctia ném chju thanh phn nim ngang cua —N
Chon truc Ox trung véi hudng chuyén dong ctia ném
Nsina = Ma,
- 3)
- Tu (2) va (3) ta co:
( Nsina ' . . Nsinw
N-—mgcoso = m.| - ——— [sino <> N+ msino ———= mgeosa
) \ MO M
R Momgcosa

< N(M+msin“a)=Mmgeosa = N= =

' M+ msin®w 4)
- Thé vao phuong trinh (3) ta duoc:

L Momgcosa |
s, ———— | .
. \Mimsin“a/!  mgsinla
o M 2(M+ msin” w)
‘ - )

-Thé vao phuong trinh (1) ta dugc:

. t mgsin 2o
mgsina=aa+|— i
| 2(M i msinta) |

5,

Cuas

m°gsin 2o cos o

2( M+ msin a)

m g sin 2o cos o

2(M + msin” o)

—a=gs5no

=

< MEZsino = ma.

C 2Mgsino + 2mgsin oo+ mgsin 2e.cos o
2(M+ msin” «)

2Mgsino + 2mgsina(l—cos” a)+ 2mgsina.cos o (M4 m)esing

2(M o+ msin” a) M+ msin” w
, | ’ ' (0)

b. Lay hé toa d§ xOy gan vdi san, O trung véi dinh C. Tinh hoanh d¢ cta vat m va cta dinh C khi
vat truot toi1 dinh B. Quy dao cta duong 1a gi?

., . e r 1=2 =10 i = = = N . R , \
- Thay céc gid trj ™ 0. 1kg. M =2m, a=30" (=1m, g=10m/s" s (.2 oo (5) va (6):

me.sin 2 0110510 60" ,1 .
a,=-— = =— =—1.92m/ s

2(Memsin a)  2(0,2+40.1.sin" 30"

(Mim)gsine  (0,2+40,1).10sin30" 20 .
a=- = ==_m/s

MomsinT o 0.2+ 0,180 30" 3

a =a-+a

R PO PO £ o A oy £ o . n ~ ,
- Nhan thay: “° c6 hudng co dinh, @ c6 hudng co dinh song song véi AB nén ™! 0 cling co

huéng ¢ dinh hop voi phuong ngang mot goc B
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¢

P

) ) SR
i p 2 |— ¢ N 1
_T.J } []"}1} —jll-?—.J[.]."}j}LUbEﬂ

- - - |
a’=a’+a.—2aa ILIL"S[L=;
+ Ta co: '

=a, =51Im/s

-
- - - —sin30’
SN s . asine 2 -

P = sinfi= == =0,05330= =408

+ Mit khac:  ® 2, 2

5.1

40,8"

Vay quy dao vat m 1a duong thang AD nghiéng goc so v&1 phuong ngang.

AC AC 0. s
tanfi = '_\'—(';x X, =0D= AC
D

- Xét tam giac ACD véi AC = 0,5m ta co: OL tanp  tan40.8°
Vay hoanh d6 cua vat m 1a 0,58 (m)

- Trong thoi gian vét di xudng thi ném truot sang trai va B tring véi D thi C 6 vi tri C’ v6i hoanh do:
X,=—(CB-0D)=—(ABcosa—0OD)=—(l.cos30" - 0,35)=0,29(m)

=0,55(m)

Cau 3:

- Cac lyc tac dung vao thanh BC
+ Trong luc P.p= mg

+ Luc cang day T

+ Phan luc cua tuong Q duoc phan tich: Q=N+FE, (1)
- Chon h¢ quy chiéu Bxy nhu hinh v&

P+T+N+E, =0

- Khi hé can bang ta co: )
Bx: N=Tsina 3)
By: f.=mg-T. cosu )
- Can bang momen ctia hé dbi véi truc quay qua B
Dit AB =hva ABC=P
P_isjn f=Thsina=T=mg ds”,”i

2 2hosino (5)
- Ap dung dinh 1i ham sin trong tam giac ABC:

d L h l d.sin (o4 )
singe sinf o sin (c+ ) © sino ©6)

_ mgdsinf N = mg.sino.sin 3

. S 2sinfa+B) 0 2sinfa+p

Tt (3). (5). (6): +F) @)
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cos o sing |

[ o= mgi -— "
' L 2smfa )

Tu (4): (8)

2 . A 1% , , oo f SKN o .
- D€ c6 can bang phai c6 ma sat nghi va s , vO1 k 1a hé s6 ma sat

mg.sin c.cos 3

[, cosasinB |
"8 a0 2B
3 EE g '
Tu@4): o —letBl 2sin (e | ©)
- 2sinc.cosp ¢ sinfcoso [ 2 ]

Hay: ) sin e sin b Ltanfp tan ) (10)

sinfi = Lsino —Cosfi=

ks 2Jd7 L sin’ @ I
T (10): L.sina tan o
Cau 4:

. < A N 9 e 1 r A A Y A re \ r A A \% A re 3A
Khi m bat dau ro1 khéi M thi m ¢6 van toc ! doi voi M va M ¢6 van toc 2 doi voi dat.
Béo toan dong luong theo phuong ngang:

. . mv sin o
My, smiv,—v sine)=0—-v, = ———
m+ M (1)
L My: m{viiv)
mgR (I =sinw )= —+ —
Bao toan co nang ta co: -

-

. . p - -~ |'-
= 2mgR (I=smaj=(m+ M)v+mv, + 2mv v, cos| o+

[ -

‘ (2)

Tu (1) va (2) ta co:

o m-sin” o - . 2mosinc o .
= 2mgRil-sinu)= #r,‘ Fmy ;- #r:

' m+ M m+ M '

. . . n -+ M
= v =2gR{1-sinu }[—x
' My meos o (3)

Khi vat m bat dau roi khoi M, gia tbc ctia vat M bang 0 va phan liuc cia M 1én m ciing bang 0
Dinh luat I Niuton cho vat m trong hé quy chiéu gin véi M 1a:

: v : :
mgsino =m—= v, =gRsinaw

4)
. . . m -+ M
sinoe = 2(1=-sino ) ———
Tu (3) va (4) suy ra: Mo meos” o
m Isino—2 Ising -2

= —= - - . 3 .
Mo 2-Zsinoo-simmocos o sinoo— 3sine + 2
R
. 1 “R 3 m 16
sina = —— == —_ =
Vi R 4 néntaco: M 11
Cau S:
Ap suat ¢ ca hai ngan khong doi va tuong tng véi ngan trén va ngan dudi la:
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mg 2mg
S (1)
Vi pit tong ¢ dudi din nhiét nén nhiét do khi hai ngin bang nhau. Tir phuog trinh trang thai rat ra quan
hé gitra bién thién thé tich va bién thién nhiét d6 ctia khi & mdi ngan:

Trong d6 s§ mol khi ™*™2 dugc xé4c dinh tir didu kién ban diu:
p,.2HS p. HS
n=——:>n —

- RT © RT 3)

n,,

T AN

Tir (2) va (3) ta nhan duge: 2V = 24V

Tir d6 ta tinh dugc d6 dich chuyén cua pit tong dudi va pit tong trén 1a:
AV, AV + AV,

X, =— N, =———==2x,

o> )
Goi AU | A 1a bién thién noi nang va cong thuc hién boi cd hé

iR, 3, . A 3.4
All= ?[. n AT, n:.-'_‘-sT:}:E[.['n,_-":‘s-', Fp.AV, )= E-'i"":[:[". Fp.l= E[Ep,b- 4mg)x,

( 2mg , | [ m [ 2mg [ mg

=1

AR A | RO S | AR ;|'1-"3'=‘*’_~.
_ : 4mg t3p, '-|__.31..': = (4mg+3p 5)x,
Laico: Q=AU+ A
Q= i—'[:3p,5 Fdmg )x, 4 (dmg + 3p, S)x, =(7.5p. S+ 10mg) x,
] o) 20
ps: T50GpSiAmg) T 5(3p,S 0 4mg)
Cau 6:

Ap dung phuong trinh trang thai ctia khi 1i tuong ta c6:
_ [:]_[.l', “1 I‘...-'I: _ |.}E~|I‘i,.._rl T [] o }[‘l Iﬁl.__..l

T, =
R R R

v va ! " nen
Qy; =0
23

Do qua trinh 2 >3 1 qua trinh doan nhiét ta co:

AU, =C (T,-T,)= %[—ﬁ SEr

Cong chét khi sinh ra trong qué trinh 2 =3 1a:

v
A, =-AU,=C, (T.-T.)= F_"_]'“a—] — )

Do qua trinh | =2 va 2 =3 di xing qua dudng thing dimg nén cong chit khi sinh ra trong hai qua
trinh bang nhau:
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v
AU, =C (T,-T,)= “'—]'m— L+ o)

Nhiét lwrong khi nhan duoc trong qué trinh 1 = 2 1a:
Q.

AL+ AU, =BV [|a 1
Qua trinh 3113 dang ap:

v
AU, =C, (T,-T, )= F_"_]'[:—ju.y
A s = Pa [ 1i"l -V, }: P |"".r| [:_1”' }

1[1,

Y-

Q, =A, +AU, =

Il
e

——(p-1)
Nhiét luong khi truyén ra moéi truong:

A=A H AL FAY
Tong cong ma khi thyc hién:

[|’> Iy

S PRI L
B—1

Hiéu suit cta chu trinh 1a Qi

THPT CHUYEN HUNG VUONG - BINH DUONG

Cau 1: (5 diém)
Mot hoc sinh thir nhat chay trén duong tron tim O ban kinh R = 30m véi toc d6 khong ddi bang

u=3.14m7s pgoc ginh thi hai bit ddu chay tir tim O véi tde do khong ddi v = 2u va [udn ndm trén
ban kinh ndi tdm O véi hoc sinh thir nhat.

M(OM =r)

a. Khi hoc sinh thir hai dén diém thi vecto van téc cta cau ta hop voi OM mot goc ¢ .

. osing= _};
Chting t6 rang =
b. Sau bao lau thi hoc sinh tht hai dudi kip hoc sinh thtr nhét.
Cau 2: (5 diém)

Khéi lang tru tam gidc vudng khéi luong m, , voi goc @ nhu hinh
v& c6 thé truot theo dudng thang ding va tua 1én khéi 1ap phuong

khéi lugng M2 con khéi lap phuong co thé trugt trén miat phang <X
ngang. Bé qua moi ma sat.
a. Tinh gia tbc ctia mdi khdi va ap luc giita hai khoi. 2

b. Xac dinh & sao cho 42 1a 16n nhat. Tinh gia tri gia tc ciia moi
khéi trong truong hop do

CAu 3: (5 diém)
Thanh AB dong nhat, trong luong P dua vao tudng thing dimg va san A
nam ngang (hinh v&). B qua moi ma sat. Thanh dugc gitt nho day OL

ar< 2B

1. Ching t6 rang thanh khong thé can bang néu 2
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Al =
2. Tim lyc cang day khi

AB %
va o =60

da | w2

CAu 4: (5 diém)
Mot vat c6 dang 1a mdt ban cau khoi lugng M duoc dat trén mot mat phrflng nam ngang khong ma
sat (hinh v¢).
L)

Mot vat nho ¢ khdi luong m bét dau trugt khong ma sat tir dinh ban cau. Goi @ la g6c ma ban kinh
nbi vat voi tim ban cau hop véi phuong thang dung khi vat bat dau tach khoi ban cau.

1. Thiét 1ap mdi quan hé gita M, m va géc &.

2. Tim & khi M =m.
CAu 5: (5 diém)

Trong mot xilanh cach nhiét kha dai ndm ngang c6 nhét 1 mol khi 1y twong don nguyén tir 6 khbi
lwong m nho hai pittdng cach nhiét c6 khoi lugng bang nhau va bang M, hai pittong nay ¢ thé chuyén
dong khong ma sat trong xilanh (hinh v&). Lac dau hai pittong ding yén, nhiét do ctia khi trong xilanh

[.1.‘_I — 31...“ 1'..L — .l...l }

Vi,V \ A
72 cung chiéu *

la T . Truyén cho hai pittdng cac van tde . Tim nhiét d6 cuc dai

ma khi trong xilanh dat dugc, biét bén ngoai la chan khong.
M m M

N— =

Vi N

2

Cau 6: (5 diém)
Mot mol khi 1y twong thuc hién chu trinh thuan nghich 1231 duoc biéu dién trén hinh v&.

,lp[*
Pl 11\?‘}2
Fapziins ;i 1

[ Wy Va 23

- Noi nang U caa mot mol khi 1y twéng ¢ biéu thae U = kRT Trong d6 k 13 hé s ¢ gia trj tiy thudc
vao loai khi ly tudng (k = 1,5 tng véi khi don nguyén tir; k = 2,5 Gng v6i khi ludng nguyén tr); R 1a
hang s khi; T 1a nhiét do tuyét doi.
- Cong ma khi thyc hién trong qua trinh trong qua trinh dang ap 1-2 gip n lan cong ma ngoai lyc thuc
hién dé nén khi trong qua trinh doan nhiét 3-1.

a. Tim hé thuc gitta n, k va hiéu suat H cta chu trinh.

b. Cho biét khi n6i trén 1a khi ludng nguyén tir va hiéu suat h = 25%. Xac dinh n.
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c. Gia str khdi khi ludng nguyén tir trén thyc hién mot qua trinh thuan nghich nao d6 duoc biéu dién
trong mit phang pV bang mot doan thing c6 duong kéo dai di qua gdc toa do. Tinh nhiét dung cta
khdi khi trong qua trinh do.

HUONG DAN GIAI

Cau 1:
u
r (U == N
a. Van toc goc cua HS1 Ia R Do c4 hai luon nam trén mot ban kinh nén r cling quay quanh
Vsin . r
) 0= ® sin = —
tdm voi van toc goc @, hay I Do do ZR

T

b. D& thiy rang trong qua trinh dudi bat, goc P thay doi tr 0 dén © (vir

thay d6i tir 0 dén R)
Xét trong khoang thoi gian dt, goc @ ting do . ting dr ta co: [ = 21-SNQ
7 r 7 e
Lay vi phan hai vé ta duogc: dr = 2R cospdp
dr d
. . ZR.CL"SE[".E
Chia hai vé cho dt: d! dt
dr
. , — = V.Cos(p
Do van toc theo phuwong ban kinh 1a ¥~ “9%® nén dt do vay
- dip (v.dt)
v.cosp=2R.cosp.— = dip=
" " dt " 2R
T twdt omoow ROR
[d[f‘=[ === = —=2155
2R 0 2R Ay i1

LAy tich phan hai vé: * '

Vay thoi gian hoc sinh 2 dudi kip hoc sinh 1 1a 5s.
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Cau 2:
a. Xétvat ™

Ap dung dinh Tuat Il Newton c6: 11 T Ni +N=ma,

Chiéu 1én tryc Ox thu duoc: —N, cosa+N, =0 -Ncosa+N, =0 :
Chiéu 1én truc Oy thu dugc: P,— N, sina=m,a, <> P,—Nsino.=m,a, "lli P
(1) ;
_Xétvétmz: - B 5 ﬁ’mz
P+N,+N,=m,a, i 2

Ap dung dinh luat IT Newton cé:
Chiéu 1én truc Ox thu duoc:
N, cosa=m,a, <> Ncosa =m,a, @)

Mat khac khi M doi sang phai mot doan x thi My g xubng mot doan y, ta co:

Xx=y.tana=>a, =a,.tana 3)
Tu (1) va(2) suyra
Nsinoo=m,g—m.a -
18 1 1:>tan0t=ml(g al)
Ncosa=m,a, m,a, 4)
a, = ol

m, +m, tan’ o,
m, tan o
a, =

2
Twr (3) va (4) suy ra m, +m, tan”a

m,a mm, tan o
N, =N, =N= 2= — 2
A PPYS o o FRRIPR 1 s B cosa (m1 +m, tan OL)COSOL
Ap luc gifra va la:
. m, tan o m,
mz.a2=m +m ‘[anzocg= 8
, b ———+m, tana
b. Gia toc cla tanoc

+m, tana = 2,/mm,
Ap dung bt dang thic Co-si co: tan o

m,

m, m,
=m, tan . = tan’ oc——:>a:arctan —
tan o m
Dau “=" xay ra khi: M, 2

a = arctan / Ay = /
Vay khi M2 thi m;

0
e i, &- m, + .m £ E
m, +m,. —L ' '
Lic d6 co: =
Cau 3:
1. Goi G 1 trung diém cua thanh AB
Thanh chiu tdc dung cua P.N-Ng. T A A ,*:D
!
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AB
Al<— — —
+ Néu 2 momen ciia T cingc hidu véi momen ciia P (d6i v6i truc quay D) ném thanh khong
thé can bang.
3
Al=2AB _ o q AT — B — 200
2. Khi 4 va &= 60" - Khi ¢6 AOCB deéu, I 1a trung diém cua GB nén £GOl=f =30
)
) i P. TB =T.DH
Xét momen doi voi diém D ta co: -

|' OB= AB.cosa P Toinh
) ) — —L0s0 = 151N
véi |DH=0D.sinf = AB.sinpp 2 |

P.cosol’ P
60" B2 30" T=— " =
Thay o= (.1 1 | - - ta du’O-C. 2.5”]3[] 1
Cau 4:
1. Xét vat trong hé quy chiéu gin v6i ban cau N
. R . . N+P+F =ma
Theo dinh luat II Niuton ta co: 4
. u’ ' A ;
) mgeoso— N-—F sina=m— \ :
Chiéu céc lyc 1én phuong ban kinh: R ANa)
(1) P ‘\\/-i
coa . x o N=0,F=0=u =¢gRcosu \i
Liac m bat dau roi ban cau thi: E > u” = gRcosa e

2)

Ap dung cong thirc cong van tbe: V1~ 2 Y

|' vi=vi+ Ut —2v,ucos o (3)
Suy ra: [ v, =UCcoso— v, (4)
+ Theo phuong ngang, dong lugng cua hé “vat M-m” dugc bao toan
[]‘11.'|.~—f"|.-'[1.':=ﬂ_-x 1"n:Er: B

m (5)
m
) ‘.': = U Cos e

Tir (4) va (5) m+ M (6)

+ Ap dung dinh luat bao toan co nang, chon mbc thé nang tai
vi tri vét bat dau roi khoi ban cau

mgR (I —cosa )= mv, | Mv;
2 2 (7)
Thay (2), (3) vao (6) vao (7) ta dugc:
ek = : - m [?1"-.-1 cos” u .|U: < u” = gRcosu
. o ovoi S o
m

cos o—3cosa + 2=0

m+ M (®)

f—

Zoemet fr— e iy
2. Khi m =M thi tir (8) ta c6 F 08 emdcosa =0

s cos o—ocosa+ 4=10 ¢6 nghiém LlL"lb?[f.'\E— = =43
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Cau 5:

A

- Pbi v6i pit tong (1): luc tac dung vao pittdng theo phuong ngang 1a luc day K nguogc chiéu Vi nén
pittdng (1) chuyén dong cham dan déu.

il = ?M -
% Fa

- SR

TA

(1) (2)

- D6i v6i pittong (2): twong tu, luc day K, cung chiéu véi V2 nén pittong (2) chuyén dong nhanh dan
déu.

- Trong qué trinh hai pittong chuyén dong, khéi khi nhét trong xilanh chuyén dong theo.

- Chon hé quy chiéu gin vdi pittdng (2), van tdc cua pittdng (1) dbi vai pittong (2) 1a:

Vi =V TV, pittong (1) chuyén dong vé phia pit tong (2) cham dan rdi dimg lai luc b , sau do

£2 L thi pit tong (1) chuyén dong xa dan véi pit tong (2) va khi lai gidn ng.

- Goi G 1a khéi tim ctia khéi khi trong xilanh lac ' < ' : khi bi nén, G chuyén dong v& phia pit tong (2)

t>1

- Luc o khi bi gian, G chuyén dong ra xa dan pit tong (2).

A a4l an v, =0 T \ I 2 an | ALK
Vay ¢ nhiét do b thy Vo V- ca hai pit tong cung khoi khi chuyén dong cung van toc v.

- Pinh luat bao toan dong lugng ta co:

. AMv,
M3v, + My, =12Mrmjv—- v —— 88—
' (2M -+ m)
W, =MV v = SMY
- Bong nang cau hé lac dau: 2 '
L W= (M)
- Bbong nang cua h¢ luc ¢ ° la: 2

}'rT. 2 1}"{ i -_
10& 1‘"""- — 1'|,]'|,-'.‘| ) _ .IIII:'.II-_.I‘I: _ kY ) [ S }

— d0 bién thién dong nang: M+ m

2 2 2 )
U= ]—nRT: —nRT - AU==nRAT==nR(T _ -T,)
- Noi nang cta khi: 2 2 2 2
T MV (2M 4+ 5m) .
T.,.=T,+—. Vil H]'I[dmn:]]
‘ ik 204 m '

- Vi AU=AW s
Caiu 6:

a. Cong ma khi thuc hién dugc trong qué trinh dang ap 1-2: A = p(V2 —Vi ) =R (T2 B Tl)

Cong trong qua trinh déng tich 2-3: Ay =0

A. = _Alz
\ 31
Theo dé bai, cong trong qua trinh doan nhiét 3-1 la: n

A=A,+A,+A; = (l—ljR(T2 -1,)
Cong thuc hién trong toan chu trinh: n

Ta lai c6 Q=0 (qua trinh doan nhiét)
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Trong qua trinh déng tich 2-3: Qy = Ay +AU,; =AU KR (T3 - T, ) <0 vi T, <T,

Nhu vay chét khi chi nhan nhiét trong qua trinh 1-2: Q=Qu=A, +AU, =(k+1)k(T, -T,)

1
1——
}|:%: - .[; = [][_[L_I]”_xn—]:nh[:k r1)

Hiéu suét cua chu trinh: (1)
b. Thay s6: n=8
) . P_ const
c. Phuong trinh doan thang di qua goc toa d6 c6 dang: V (2)
Phuong trinh trang thai: pV=RT (3)

- dQ=dA+dU :pdV+§RdT
Xét qua trinh nguyén to: 2 4)

Tir (2), (3) ta c6: P4V —Vdp=0; pdV+Vdp =RdT
= pdV = %RdT

:dQ:leT+§RdT=3RdT:C:d—Q=3R
2 2 dT

THPT CHUYEN HUNG VUONG - GIA LAI

Cau 1:

C a1 , o 1A < <o A Al A1an V . . . .
Hai vt nhd cung luc dugc ném 1€n véi van toc cé cung do Ion " ° nhung cac hudng khac nhau. Goc
hop bdi hai van toc cta hai vat tuy y. Biét hai vat cham dat cung mdt vi tri va khodng cach xa nhat trén

L =19m .,z o= {87 vrm 4 s A LA AV, . A
s .Lay & 10m /s . Hay xac dinh van toc ban dau "° cua hai vat.
y y 1 C :

khong cua chung 1a
Cau 2:

Mot hinh tru ¢6 khéi luong m va ban kinh r dang dtmg yén va tya vao mot khdi hop nhu hinh vé.
Khéi hop duge kéo sang trai voi van tde v khong dbi. Lic dau khdi hop & sat canh tudng, bé qua ma
sat gitra hinh try v6i tuong va khéi hop. Hay xac dinh

a. Dang quy dao chuyén dong ctia tim hinh tru so véi diém A.

b. Piéu kién cua vén tdc v dé khdi hop van con tiép xtic voi tru khi khoang cach gitta hai diém A va

B la r\/i va céc lyc tdc dung 1én thanh hinh try khi khoang cach gitra A va B 1a r\/i.

v

a—
"rnJ

Cau 3:

Mot tim gd khéi lwong m nam nho ra khoi canh ban mot doan 3/7 chiéu dai ctia nd. Chiéu dai cua
mot phan bay tim g6 13 L = Im. Ngudi ta dung cac rong roc va day nhe dé treo phan nho ra, mot vat
khéi lwong 4m. Mot ngudi khdi luong 3m c6 thé dimg cach mép ban mot doan ¢ chiéu dai nam trong
khoang gia tri ndo dé tim gd van nam ngang.
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Cau 4:

Hai qua cau nho khéi luong m, mdi qua duge coi nhu chat diém dugc 1dng vao mot vong nhin khdi
luong M ban kinh R. Vong cimg ding thang ding trén san nha. Ban dau hai qua ciu & diém cao nhét
ctia vong cimg, tic dong nhe vao hai qua cau dé chung truot xudng theo vong, mot qua truot sang phai,
qué kia trugt sang trai. Dé cho vong tron ny 1én khoi san trong qué trinh chuyén dong ciia hai qua cau
thi:

a. Luc 16n nhét ctia hai qua cau tac dung 1én vong 1 bao nhiéu (tinh theo m va g).

m

b. gi4 tri nho nhét cua ti s6 M 13 bao nhiéu. Tim d6 16n goc 6 gitta duong ndi vat v6i tam vong va

phuong thang dimg ma tai d6 vong ndy 1én.
Cau 5:
Mot hinh tru ndm ngang c6 mot dau kin va dau con lai c6 mot pittong c6 thé di chuyén c6 ma sat

bén trong hinh tru. Bén trong hinh tru c¢6 chira khi Iy tuong don nguyén tir véi thé tich Vo , ap sudt Po
cling gia tri v6i ap suat khi quyén bén ngoai.

Pittong duoc gin kin, luc ma sat giita pittdng va hinh try chiém f phan 4p lyc ma khi quyén bén
ngoai tac dung 1én pittong. Khi bén trong dugc lam néng cham cho dén khi né tré vé vi tri ban dau.

Sau d6 khi dugc nung nong tré lai dén trang thai dau. Cac thong sb Po> Voo f da biét.

a. Biéu dién qua trinh bién dbi trén d6 thip — V.

b. Tinh hi¢u suét chu trinh.
Cau 6:

Gian dd p — V biéu dién qua trinh bién d6i cham ctia mot mol khi 1i tuong tir diém A dén diém B.

|
Biét ti s6 ap sudt ctia khi & cac trang thai B va A 1a 2 . Dé khi nhan nhiét tir bén ngoai trong ca qua
trinh thi ti s§ thé tich cuia khi & cac trang thai B va A phai thoa méan diéu kién gi? (Biét ndi ning cua
U= 3 RT
khily twongla 2 )
P

W=
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HUONG DAN GIAI
Cau 1:

Vi osin 2o

L=
Ta c6 tam bay xa cta vat khi ném xién g

Lot mp o r AL LA A s oaA s LY N VI U T U S © I ¢ PSR
Vi hai vat c¢6 van toc ban dau c6 do 16n bang nhau va roi cung mot vi tri nén cac gébc ném ' 2 cua

=90, A S A A
o+ , trc 1a ban dau hai van toc doi xtmg nhau qua phuong

hai vét phai thoa méan diéu kién
0 . A . o e o n o L1
45" Thoin gia vay ¢ dudi bay trong khong khi it hon thoi gian vat & trén, thoi gian do la:

2v,sin(45 —w )

[=

o
Xét trong hé quy chi€u gan voi vat ¢ dudi thi vat ¢ trén chuyén dong thang déu véi van toc 1a
Av=2v sinw

Khoang céch gitra hai vat sau thoi gian t la:

v sineesin(45" —a) 2y

d=av,t= ==Y (cos(20- 45" ) - cos 45"
g g " : /
, : 2045 s 99 &9
Ta théy d 16n nhat hi 24745 6 e bing 17 ¢ = 22.5
P PR S
vay gl V2 ' '
Cau 2:

a. Khi khdi hop van con tiép xuc véi tru thi khdi tru ciing tiép xic v6i bac nén tam C khdi try ludn
cach mép bac mot doan r tire 13 tAm khéi tru chuyén dong trén cung tron tim A, ban kinh r.
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b. Xét thoi diém khi ban kinh AC tao voi phuong ngang mot goc & . Tam C nam cach déu khdi hop
N, Vi, ¥

va bac thang do dotacd 2 o2 2

=
T FFTFFTFFFITFTFTFTFFTFTFTFTFFFFTFFTFFFFTFFF

Vecto van tde '¢ phuong vuong goc vai ban kinh quy dao AC.

. it Y
V., =V .5Nd=—=V_= :
Ta co: 2 2.sina
.|~..‘: v 2
, . i=—=—
Gia toc hudng tdm hudng tir C vé A ¢6 do 16n: I 4r.51n” o

Tam C chuyén dong déu theo phuong ngang nén cac phan lyc tai A va B bang nhau. Theo phuong CA

. N, cos 2o+ mgsine— N, = ma
ta co: = - :

v ] mo [ Ve
—gsine |= N, = gsino —

|
l
I =
|

< =2sin N, =m — . — —_—
dr.sin o Jsin o drsin o

L,

T
o=—
- Khi AB=r\2 thi 4

A A XA x g g c = Ny 20=v Z4orsin o=gry2
bicu kién dé hdp van con tiép xac voi khoi tru 1a b = = J_

-V VN ar2 thi khi AB=1v2_ Iyc do khéi hop va bac tac dung 1én khéi try 1a

\J .\J :"' g .I. L}
| = :E‘nl“ﬁ_TJ
Cau 3:

Ta thay tAm gd c6 thé bj 1at xuéng mép ban hodc bi ning dau bén
phai 1én. Tur diéu kién can bang ta co T=mg
- Xét truong hop dau phai ciia bang bi nang 1én. Ap dung diéu
kién can bang ta c6

7L . - 5L
mg —- mg{4L+ %, )+ oL T=2T 7L =%, =-—=

Ttc 14 ngudi c6 thé ding mép 2,5m vé bén trai.
- Xét trudong hop bang bi 1at xuéng. AP dung diéu kién can bang
ta co:

L . - iL -
mg — T3l =3mgx., + T.2L =%, === L5m

Ttre 12 ngudi c6 thé dimg cach mép ban 2,5m bén phai.
Cau 4:
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a. Do tinh d6i xtmg nén trong qua trinh hai qua cau trugt xuéng vong van ding yén mot chd. Tai vi

i
) mgcost+ N=m—
tri goc 0 | xét vat m, theo gia toc hudng tam ta c6 phuong trinh

Theo dinh luit bao toan co ning ta co (gbc thé ning & tim O)

1".2
mgR cos megR

1 1 b A I3 ‘\l = i ( 1 - 3 N ‘1_‘ )
Tt hai phuong trinh trén ta rat ra dugc mg costl)

Theo phuong thiang ding luc do hai qua ciu tac dung 1én qua cau la

_ I Iy
F=2Ncos U:hmg[_—; cosf -~ | ]

4 3
2 1
F..=—mg cos=—
Vay & khi 3
Ty ¥ 2
7 , FooMge Ty Ba?
b. D€ vong nay 1én dugc thi 3 M2
- Khi théa man diéu kién vong duoc ndy 1én ta co
_ 1T 2 m It M
F=Mg =odlcost——| =2l cosO=ozt |-
; | 3 I M 3 9 am
I I M
= sl —+ f—— —
O day ta lay nghiém 3V9 om
Vi cosH thay d6i tir 1 dén -1 nén nghiém nay xdy ra trudc.
Cau 5:
AP
(1+f)p,}---1 2
o i
'.11'_f]pn""&' '3
Ve ey,

F ., .
: : , po=p. = (141)p,
a. Pau tién khi phai tang nhiét do trong qua trinh dang tich cho dén khi >

A L. aA . 2 ;o - A \ 32 , £ A s Vo=
doé pittong bat dau dich chuyén, qua trinh tiép theo la dang ap cho dén thé tich * °*

p.= pI—I__':[:]—[“}pI

Sau d6 qua trinh 1am lanh dang tich 4p suat 5
Tiép theo 14 lam lanh ding &p dén thé tich ¥+~ Yo
Dé quay lai trang thai ban dau can nung néng dang tich dén ap suét Po

A=2fpV
b. Cong ma khi thuc hién trong chu trinh A=20p,Y,

Khi nhan nhiét lugng trong 41 va 12 1a
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Q=nC, (T, -T.)+nC, (T,-T)

i, . A . ar, TR . 1
:EI:[]t}[1|‘“|_[]_t}["|‘“|:|5|:[]t} [1|\'|_[_]'t}p|""|:|_
A 2pV, H
Q t[_ll-:*t}m_,l 11+ 5f
¥

Hiéu suat chu trinh 1a -
Cau 6:
Theo nguyén i I nhi¢t dong luc hoc ta co AQ+A
g g

AU=-R [:T: -T))= -_[ p-Vi—pV))
Taco 2 2

Cong ma khi nhan dugc trong qua trinh trén l1a
Dé khi nhan nhiét tir méi truong thi Q > 0

3
Q=AaU-A= ;[ p.V.—pV %[ P+ p (V. -V)=0

W
v,

L |t

!
2

vei P

F(11+ 5)

', U
A= =S(p (VLY

THPT CHUYEN KRONG NO - PAK NONG

CAu 1: (4 diém)

Mot qua bong roi tu do tir d6 cao h xuéng mot mit phing
nghiéng goc & so véi mit phang ngang. Sau khi va cham tuyét ddi
dan hoi v6i mit phing nghiéng, bong lai tiép tuc nay 1én, roi lai va
cham vao mat phang nghiéng va tiép tuc nay 1én, va cir tiép tuc nhu
thé. Gia sir mit phang nghiéng du dai dé qua trinh va cham cua vat
xay ra lién tuc. Khoang cach giita cac diém roi lién tiép tir 1an tha

’ ’ N \ - 4
nhét dén 13n thi o theo thir ty 1dn Tuot 1a *° *2 va ’5. Tim hé thirc

lién h¢ gitra S va £
CAu 2: (5 diém)

¢

ih
l
i

Mot vat nhé ¢ khdi lugng m bt dau truot khong ma sat tir dinh ctia mot chiéc ném nhu hinh
v& bén. Biét ném c6 khdi luong M, goc ném 1a & va co thé truot khong ma sat trén mit phang ngang.

a. X4c dinh gia toc cua m va M doi véi mat dat?

b. Cho chiéu dai mat ném 1a L. Tinh van tdc ciia M ngay sau khi m truot xudng chan M?

m

M

CAu 3: (5 diém)
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Hai mang OA va OB nam trong mot mit phang thang ding va nghiéng goc % va % so voi
duong nam ngang. Mot thanh dong chat MN ¢6 trong lwong P ti 1én hai mang nhu hinh v&. Bé qua ma
sat gitta thanh va mang. O vi tri cAn bang thanh MN nghiéng goc B so voi dudng nam ngang. Tim goc

. \ , 3 oo, =30" o, =45
nghiéng B theo % va %2, ap dung bang so: % @, =43 )

Ciu 4: (5 diém)

Trén mit phang ngang c6 mot ban cau khdi luong m. Tir diém cao nhat ciia ban cau c6 mot vt
nho khéi luong m truot khong van téc ddu xudng. Ma sat giita vat nho va ban cau c6 thé bo qua. Goi
® 1a goc giita phuong thing dimg va ban kinh véc to ndi tim ban cau véi vat nhu hinh vé.

1. Gid st ban cau dugc gitr yén.
a. Dua vao dinh ludt bdo toan co nang va dinh luat II Niuton dé xac dinh van toc cua vat, ap luc

ctia vat 1én mit ban ciu khi vat chua roi ban cau, tir d6 tim goc &= % khi vat rdi ban ciu.

b. Xét vi tri co * =% Tim va cac thanh phan gia tdc tiép tuyén va gia tbc phap tuyén cia vat;

ap luc cua ban 1én mit phang ngang khi do.

2. Gia sir giita ban cau va mat phiang ngang c6 ma sat voi hé s6 ma sat 1a M. Tinh gia tri caa M,
A, 3 ot = 30" ey Tz A1 L aAps A < 2

biét rang khi @ =30 thi ban cAu bit ddu bj truot trén mit phing ngang.

Ciu 5: (5 diém)
Mot xilanh c6 chiéu dai 2/, bén trong c¢6 mot pittdng c6 tiét dién S. Xilanh co thé truot ma sat

trén miat phiang ngang véi hé sé ma sat M (hinh v&). Bén trong xilanh, phia bén trai ¢6 mot khdi khi &
nhiét do Ty va 4p suat bang ap suét khi quyén bén ngoai ky , pittong cach day khoang /. Gitra birc tudong
thang dimg va pit tong c6 mot 10 xo nhe do cimg K. Can phai ting nhiét do ctia khbi khi 1én mot luong
AT bing bao nhiéu dé thé tich cta n6 ting 1én gip d6i, néu ma sat giira xilanh va pittong c6 thé bo qua.

Khéi luong tong cong cua xilanh va pittong bang m.
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Cau 6: (5 diém)
Cho mét mol khi 1y tuéng don nguyén tir bién ddi theo mot chu trinh thuan nghich duoc biéu
dién trén d6 thi nhu hinh 3, trong d6 doan thiang 1 — 2 1a dudng kéo dai di qua gdc toa d6 O va qua

‘ =1 —
trinh 2 — 3 1a qué trinh doan nhiét. Biét T,=300K, p, = =M

a. Tinh cac nhiét 4o T, T, .

b. Tinh hiéu suét cua chu trinh.

PA

HUONG DAN GIAI
Cau 1:
Chon h¢ truc Oxy nhu hinh vé
Van tdc ban dau ciia qua bong sau va cham lan 1 v6i mat
phang nghiéng 1a

V2
h=—L v, =,/2gh
2g

Do va cham cta bong va mat phang nghiéng la va cham dan
hoi nén tuan theo dinh luat phan xa guwong va do 16n van toc
duoc bao toan sau moi va cham.

Vec to van téc V0 hop véi truc Oy mot goc &,
Phuong trinh chuyén dong cua qua bong sau lan va cham dau
tién la

X =V, sinot+ —gsinat

‘ V=V, Cosol——2Cosal

b | e b | =

Sau thoi gian 4 qua béng va cham v6i mit phang nghiéng 1an thir hai tai vi tri cach diém va cham lan

dau mot khoang fy . Khi doé ta co

‘ (,=v, sinat+ —gsinat®

P | =

_> " '
dv; s

geos ol =shsinw

‘[]: v, cosal—

b | =

iF

Sau va cham, vt lai bat 1én v6i van toc ban dau dugc tinh
[‘-',. =V, ta t=v sine+ gsinat =3v sing

l V=V, tal=—v.coso +Zoosal, =V Coso

uigeli.xyz Trang 32



uigeli.xyz
Phuong trinh chuyén dong ctia qua bong sau l1an va cham thir hai 13

X=3v, sinut+ ~gsinat’

‘ V=V, cosal——=gcosal

L | =

Sau thoi gian b qua béng va cham véi mit phiang nghiéng 1an tht ba tai vi tri cach diém va cham lan

thir hai mét khoang 2. Khi dé ta c6

Ty
, . 1. . AL
'~=3‘-'|:~'J[][r.t f— sl 2
3 ﬂl - 3 L‘f
] B _)‘ - " '
. oV ORI ,
‘Ifl: v, L:L‘IS[-'.L—::-;L:L‘ISH.L; l i = — —l6hsinm
P ¥

Sau va cham, vat lai bat 1én va tinh tuong ty ta dugc thoi gian tir luc va cham dén lac bat 1én va
khoang cach tur vi tri va cham lan thtr 3 dén vj tri va cham 14n th tu 1an luot bﬁng

Thae
=V,

[. =

&
o

12v sino .
‘ f=—" =2dhsinu
@

-

Vay hé thuc lién hé gitta GHLS va 4 la:
Cau 2:

a. Chon hé quy chiéu gan voi mat dat nhu hinh vé.

h
1

s LA ) \ A v a v d
Goi gia toc citam va M lan luot 1a ™t va ™2

Phuong trinh chuyén dong ctia m:
P,+N =mpa,

X M ogj — M .
Chiéu lén 0x: ' Sihe=ma, (1)

Ov:P —N cosa=ma, (2)

Phuong trinh chuyén dong ctia M:
P,+N,+N' =Ma,

X =N sino=-Ma, (3
Chiéulén Ox; MU= la, (3)

< L1s o oA .4, =a,.+a, (4)
Mat khéc theo cong thuc cong gia toc: ' = - °

(4) 1€n ox va oy ta co:

(%12 1a gia tbc ctia m ddi véi M). Chiéu
a,. =a,cosc—a.; a, =a.sinu '?2

Tir d6 suy ra: a, =la, +a, )tana (3)
Giai hé (1), (2), (3) va (5) ta duoc:
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B (M+mjsine .

= — E
Mo msinT o

' mM cos
H, =—14
Mo msin a
Msine cosi
d, =7/ &
Moemsin o ()
(m+ M)sin™ o '
dy, = —g
Maemsin o
. M SN COosor
“ - = —_\
BoomsinT a
a,.
) ) A,=—
Gia toc cua m doi voi M: s
, , oA, =
Gia toc cua m doi véi mat dat:

. . a C 1
(Voi Aixyy Gy duoc tinh ¢ (*))

Gia toc cua M do1 voi dat sé 1a:

Msin o coso i

Moaomsin

b. Thoi gian can dé m chuyén dong trén mit ném M la:

2L(M+ msin” o)

(M+ m)gsinn

V., =

a,t=

meoso |-
J (M

2elsino

m )| M+ msin® )

Van tc ctia M lac do:
Cau 3:
- Thanh can bang véi truc quay qua M:

M, =M., <P i—_uus f=N.lsin{90" (e, -p))

PN E_uuﬂ-}: N,.cos{o, —p) (1)

- Thanh can bang véi truc quay qua N: -

i

o 2_u~|5|-}= N .cos{a, =) (2)

N, cos(a,—p

Tu (1) va (2) ta co:

P+N +N:=0

- Thanh can bang:

N, cos(o +p

M =My
3
)
) (3)
(4)
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iy N N, sing, =N,sinw, (5
Chiéu (4) 1én tryc Ox ta dugc: : : = )
sine,  eos{on =) sine,  coso, cosfosino, sinf

. = . —r — = . .
\ , sl cosio, + 3 S0t cosc, cosP+sine, sinfd
Tu (3), (5) ta co: ' (o, + ) ' ' l ' |

I I .
tanfh = ;[ : - = ] (O)
Bién doi ta duoc: -Ltanc, o tanc,

Thay ™'~ 30°; a, =457 vao (6) tim duoc p=20°
Cau 4:

1. Khi vt truot trén mit cau vat chiu tac dung cua hai trong luc P va phan luc Q cia mat cau cb
tong hop tao ra gia toc v6i hai thanh phan tiép tuyén va hudng tam.

Qué trinh chuyén dong tuan theo sy bao toan co ning:

I :
Zmv; = mgR (I-cosu)

mv-
R
v, = JEgR[] —cosa), Q=(3cosc—2)mg

F =Pcosa—()=

a. Suy ra:

Vat ro1 ban cau khi bat dau xay ra Q = 0. Luc do:
3

COS(L=C0si, = ——» 0o =482
2

7 VSN ¢ By ¢ )
b. Xét vi tri ¢ m
y- . .
4 =—=2g(l-cosa). a =gsinuw

Céc thanh phan gia toc: R

Luc ma ban ciu tic dung 1én san bao gém hai thanh phan: ap luc N va luc day ngang
F _iN=P_ +Qcosc=mg{l-2cosw+3cos o)

, X L. 1A A s . —20" . LA ‘. 2w, A \ A N
2. Ban ciu bit dau truot trén san khi @ =30 [ic d6 vat chua roi khoi mat cdu. Thanh phan nam

q ‘ O o= (08 ) .
ngang ciia luc do vt ddy ban cau Ia: F . o=0Qsma=(3cosc—2)mgsm o
: = : = \.I
Ta co: F.=F_ . =u!
F_ . (3cos—2)mgsinw (3cos—2)sinw
= U= = — = -
N mg(l-2cosa+3cos o) [-2cosu3cos o
I - T o %
Thay sé: M = 0,197 =02
Cau S:
T N Tk . .
Truwong hop 1: F.. 2kl pmgzk: . Khi d6 xilanh sé ding yén.
Goi T 12 nhiét do cudi cung cua khéi thi:
i I;n'“'l A
| P — |28 )
pst " s ) [ ki
e . M Pl
T, T " SP, |
(. 2kl
.':ET:T_TIZ TII 1+ ?
Tir do: wooh
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9. umg <k/

Truwong hop
Goi x 1a d6 nén cuc dai cua 10 xo.
img
kX =umg = x = %

Pittong con dimg yén chi dén khi

Goi 1 1a nhiét d6 cua khéi khi tai thoi diém 16 xo nén cuc dai. | 1a p sudt chét khi trong xilanh &
- - - LITIEE

i PS=PS+kx=PS+umg =P =P + l%

thoi diém nay thi: S

- Ap dung phuong trinh trang théi co:

;'f ki, ) .
ll‘ PI T EJ-['I'I "'.".-}b

P sl _ =T . qu:-; [, hmg I|T..
T, T | sp, )l ki
+yKhi T> T thi pit tong bt diu dich chuyén, bit dAu tir thoi didm nay &p sudt chét khi trong
xilanh 13 khong d6i. Ta co:
S(1+x Coox) 2
L: [ }-J;'_"\ Lz]_! ] { 1|_‘> = TI =HIT|!] 1 —'LI.ITI.E -I—I
T S22/ T 20 1) [ 4 Mg " PS |
ki
AT=T-T,=T,| 1420
|~ s,

Tt d6 tim duoc:
Cau 6:
a. Qua trinh 1 —2:

JAER TR VAN A =R AV

‘-.-": & P,

h;-"-"r: =4T| — 1200K

[‘II "'.:I

T,=T.

voov | Bl s,
1P :

Xét qua trinh 2 — 3: P.V: =PV suy ra
VoY oYt osur -k
Xétquatrinh3—1: I T v

b. Qua trinh 1 — 2:
AU =Cv(T,-T,)=4.5RT,

I, N V& Y 1 &
"s‘|2: E[[‘I- ! [‘II}'[."':E_"'.I }_ ]"'pl""'l - ]-RT|

le = ﬂq'Ulz ! "\‘lz = h'R'TI
Qua trinh 2 — 3:
AL =AU, =—Cv.(T.-T.)= L44RT,

i3

Q,; =0
Qua trinh 3 — 1 co:
AL =Cw (T, -T,)=-3.00RT,

A= pl[ V=V, )=-2,04RT,
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Q. =AU, +A, =-5IRT,
A=AL+ A, A, =00RT,
Nhiét luwong khi nhan la: Q=0Q.=0RT,
LA _ORT
Hiéu suét cua chu trinh: Qi ORT 4o duwge H=15%

THPT CHUYEN LE HOANG KHA — TAY NINH

CAu 1: (5 diém)

Ném mot vién da tir diém A trén mith phang nghiéng voi van toc Vo hop v6i mat phang ngang mot
=60" ..z -3 ) . , A ,
gbc =60 , biét & =30" B¢ qua stc can cta khong khi.
a. Tinh khoang cach AB tir diém ném dén diém vién d4 roi cham vao mit phing nghiéng.
b. Tim géc ? hop boi phuong vecto van tdc va phuong ngang ngay sau vién da cham mit phang
nghiéng va ban kinh quy dao cua vién da tai B.

B

Céu 2: (5 diém)

Mot mit phang nghiéng khdi luong M nam trén mit san co hé sb ma sat nghi M. Mot vat khdi
luong M quge treo boi mot soi day vat qua mot rong roc ¢ dau phia trén mit phang nghiéng va nbi
Vo1 vat m, (hinh v&). B qua khéi lugng day va khéi luong rong roc. Vat m, chuyén dong 1én trén,
khong ma sat véi mat phang nghiéng. Mat phiang nghiéng hop tao véi phuong ngang goc .

a. Tim gia tc cta MM v Tue cang day khi M rat lon.
b. Tim hé sé ma sat nghi nho nhat & mat phang nghiéng con dung yén.

Cau 3: (5 diém)

Thanh déng chét, nam trong mdt chom cAu nham, hé sb ma sat k, 4o dai cua thanh béng ban kinh
chom céu. Hoi thanh c6 thé tao véi duong nim ngang goc 16n nhit bang bao nhiéu ma van can bang?
Biét thanh nam trong mit phang thang ding qua tim chom cau.
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Ciu 4: (5 diém)

Mot qua cau khdi lugng m bay theo phuong ngang véi van toc v. Sau khi
va cham tuyét doi dan hoi véi mit phang nghiéng clia ném no bat thang
dung 1én trén. Biét ném c6 khéi luong M. Bo qua ma sat giita ném va san.
Tim d6 cao cyc dai ma qua cau dat duoc sau va cham.

CAu 5: (5 diém)
Mot mol khi 1y tudng ludng nguyén tir thuec hién mot chu trinh nhu sau:

Tur trang thai 1 c6 ap sudt ' = 10°Pa st dg 1 = 600K

5.10°Pa

dan né déng nhiét

4 = 2 A . I3 2 , A
sang trang thai 2 c6 ap suat P. == ; 101 bl nén dang ap dén trang

= 300K; 10i bi nén déng nhiét dén trang thai 4; sau do6 tro lai trang thai 1 béng qua

théi 3 c6 nhiét do
trinh dang tich.

1. Xac dinh ddy du cac théng sd twong ng v6i cac trang thai 1, 2, 3, 4 cia khi. V& d thi biéu dién
cu trinh trong hé toa do (pV)

2. Tinh cong ma khi sinh ra trong ca chu trinh va hiéu suat cua chu trinh.

Céiu 6: (5 diém)

Mot binh kim loai c6 thé tich V chira khong khi & ap suat khi quyén Po Nguoi ta ding bom c6 thé
tich lam viéc Vo tién hanh hut khi ra 3 1an. Sau do, ciing bom nay bat dau bom khi tir khi quyén vao
binh va ciing thuc hién bom khi vao 3 1an, khi d6 ap suit trong binh 16n gip 2 1an 4p suét khi quyén.

Céc diéu kién bén ngoai 1a (p” ’ T) khéng doi. Cac qué trinh dién ra di cham, khi bom vao va khi trong

binh c6 khéi luong mol 1a (&' ™!)

a. Tim hé thuc gitta thé tich 1am viéc ctia bom va thé tich binh.
b. Khéi lwong khi trong binh sau 3 1an hat giam bao nhiéu % so véi ban dau?
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HUONG DAN GIAI
Cau 1:

a. Trong qué trinh chuyén dong vt chi chju tac dung cua trong lyc P . Phuong trinh chuyén dong
cua vat theo hai truc Ox va Oy:

‘ X =V, cosfit (1)

(2)

‘ v=v sinf.t——gt

b | —

0]

|x={fcose  (3)

v=/sino (4)

Vi tri vién da cham mit phang nghiéng: l
Giai h¢ phuong trinh (1), (2), (3), (4) ta tim duogc:

—v, cosf(sincecosf-sinfeosa)  —v, cosfsin{a—) RAT
. _ . .

/=

T.C08" T.C08™ ig

b. Khi vat cham mit phang nghiéng:

2v, v ocosa 2w,
X={coso < v, cosfl= coso =1 = —=
ig TCOs™ i mﬁ
Van toc cua vat tai B:
Vv . v
Vo=V cosf=—: v =v sinfi-gl=———
X (] | 2 Y ] [ o "lﬁ
1..2
0
2
Suy ra: -
v,
I EENE
=tanp=1—= ‘J'_.:_:,[p:m'
o] B
¥
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) v 1..': -"11..2
F =mgcosp=m—=~R= =
R TCOsp

Lyc hudng tam tai B:
Ciu 2:
a. Khi M du 16n, mat phang nghiéng con dung yén.

b 1]

Phuong trinh chuyén dong cta M ya M2 g,

P-T=ma

T—P.sine=m.a

m

b 1

(m,—m.sinm)g

~u|

m, +m,

Ta tinh duoc:

mm.(l+sine)g

Vi m, +m,

b. Xét mit phing nghiéng khi can bang: T NLa P NG E

S JF o =Tcosa—N
uy ra: o

N=N,cosu

Jsin

P+T(l+sinw) véi N,

=P, cosu

Fm.«'n = HN

Dé mit phiang nghiéng dimg yén:

M, cosc(m, —m, sino)
—, I. i - -, -

Mim, sinee )+ (m, - m, Jm. cos” o

Cau 3:
Luyc tac dung vao thanh dugc biéu dién trén hinh vé:
bicu kién can bang momen doi véi diém A va B:

fm, ) mm, (1

R H 1 i
P —coso—N.Rsino0" - KN.Rcoso0" =10

- (1)
R N 1 1
P —cos o~ N Rsino0 —kN Rcoso0" =0
- (2)
N (V3-k| X
Phuong trinh (1), (2) suy ra: ik 3)
P+N, +N.+F_ +F _.=0

Diéu kién can bang lyc: 2
Chiéu (4) lén truc Ox ta co:
N sin( 30" —a )+ kN cos{30" —a)= N, cos(00" — o |- kN, sin{ 00" — )

(4)

(5)
(1 3, NE 1,
N, | —COS(L— —sina | kN, | —COS0+ —SIna |
2 2 2 2
Suy ra: g ' '
| 1 A ’ g \
= |; COS 1 —'-J[]r.t | kN, |£w-u—]_-mu |
[I:] Ev-.u"'_hmu—l:u'f_ k lkm u} [[]—ku'r_ﬁu‘lhu i [ﬁ i k.}sinu} ©
Tu phuong trinh (3), (6) suy ra:
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(V3 k) RVB) (V3 K)1-KVB) g

2(3-k7) -k

[go =

Cau 4:

Xét truong hop M <<M : Sau va cham M dutng yén

Do va cham tuyét ddi dan hdi, dwa vao dinh luat bao toan dong lugng va dinh luat bao toan co nang, ta
suy ra qua cau chi thay doi phwong con do 16n van toc khong dbi. (suy ra mit nghiéng hop véi phuong

ngang gboc 45O)

-
3]

V=V = h =

]
=

Khi do:
Xét trudong hop m khong qua bé so v6i M: sau va cham ca hai cing chuyén dong
Goi V la van tdc ctia ném sau va cham

. mv =MV =V =1y
Ao dung dinh luét bao toan dong lugng theo phuong ngang: M (1)
mve oy MV
Ap dung dinh luat bao toan co ning: 2 2 2 (2)
. M-m vioovi(M-m)
1-. =V e h.- . ="|_=."|—
Tir (1) va (2): M g 2gM

Cau S:
1. Xéc dinh cic thong s trang thai va v& do thi:

Ap dung phuong trinh trang thai cho khi & trang thai 1:

_RT 831000

- P, T

OV =RT =V, =49.80.10 "{m’ )=49.50( 1)

Tur trang thai 1 sang trang thai 2, khi dan né déng nhiét: T, =T,=000K

1'. — [1|"':i — 10 —]"‘;':"uf"l — 199, 44 [ . }

P, 2,510

" — — 7 - T,
Tir trang théi 2 sang trang thdi 3, khi bi nén déng ap: ' === = +107Pa

Vo T.V, _ \_: 99.72(1)
T, 2 '

, T =1
Tur trang thai 3 sang trang thai 4, khi bi nén dang nhiét: T.=T,=300K

T trang thai 4 sang trang thai 1, khi bién d6i déng tich: Vo=V =49.80(1)

7 Y[V Il .
p, =BV 20T g 0% (pa)

v, 49,08
Nhu vay ta c¢6 cac trang thai cua khi:
p,=10"Pa p.=2.14.10"Pa p.=2.4.10"Pa p.=4.5.10"Pa
(1) V, =49,861 =(2)] V. =199,441 = (3)]V, =99,721 = (4)1 V. =49,80i
T, = 600K T, = 000K T.=300K T.=300K
Do thi nhu hinh
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v

2. Tinh cong va hiéu suit cua ca chu trinh:
+ Qua trinh 1-2 1 qua trinh dén dang nhiét c6 AU, =0 , khi nhan nhiét lugng:

v, |
Q= =RT,In2=531000.1. 386 =0911(J)

+ Qua trinh 2-3 14 qué trinh nén dang 4p, khi nhan nhiét luong:

Q.. =C (T, ~T.)==R(T,~T.)=3.5831.(300~000) =-5720(J)

’ ! = - = -F.'”'I (
Thuc té trong qua trinh nay khi toéa nhiét Q%= ~Qu =5720(7)

+ Qua trinh 3-4 1a qua trinh nén déng nhiét, khi nhan nhiét lugng:

Ay . .
O.=A_=RT. In ‘-._'-:Hj 13000 -0,093) = —1,725(1)
, LR—— = F-'”". 1l
Thuc t€ trong qua trinh nay khi téa nhiét Qo =—Q.. =1728()
+ Qua trinh 4-1 1a qua trinh déng tich, khi nhan nhiét luong:

Q. =C. (T-T, }:%R[T, ~T,)=2.5.8,31.(600-300) = 6232 (])

+ Cong do khi sinh ra trong ca chu trinh: AU =0
A=0Q=0,.+0Q.+Q.+Q, =2089(T)

A 3 2089
Q.+Q. 0691140232

H=
+ Hiéu suit cia chu trinh:
Cau 6:
+ Qua trinh hut khi:

=0, 2040 = 20,406%

Ltc du khi trong binh c6 (V’ pt))
(\f- f \f-:l' ].)!)

A p,V
1il.- = 1il. i 1il. .y =
Pa P [ I } P VoV

Nhi¢t do cua khi khong ddi nén ta co: !

Kéo pittong 1an thir 1, khi trong binh di vao bom, khi c¢6

p.V A

ol S v S vy |

Bom lan 2, khi ¢6 ap suat: ! ' .
p.V [

=D, = X 2 - =p,| T |

Bom lan 3, khi c6 ap suit: ' : .
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+ Qua trinh bom khi: truéc khi bom khi trong binh ¢6 ap suét Ps

= Ap= PV
Madi 1an bom, ap suat khi trong binh ting thém mot luong v
Sau 3 1an bom, khi trong binh c6 ap suat bang p véi
3p,V, (v 3V | W
T=10. 4 =1 { =1 _— -
P=1 % Pa ViV v Pa N v, 3
v
A
Theo diéu kién cia bai toan: P~ 2P0 dat =V
2= L) sy e2-ax=| |
A st L1+ x |._ 1+ %,
Ta c6 phuong trinh:
0,58 ~2~0,58
Giai phuong trinh ta duge X = Y>°° nghiala Vv
. . m,=——np,V
b. Khoi lugng cia khi trong binh ban dau la:
I up Vv
N . T vl Aoy
Khéi Iugng con lai cta khi sau 3 1an hat: ' 14
Do giam khdi lugng khi trong binh sau 3 1an hit:
|_|_E‘| I "I...r :.-' 1-" Y L L E‘l I‘v, :.-' ‘I.._r
AmM =1, —m, = - =- 1-
- RT V4V, RT LWV + V)
; Y
am_ Y| S 74065%
m, LV +V

THPT CHUYEN LE KHIET - QUANG NGAI

Cau 1: (5 diém)
Hai van dong vién A va B chay trén mot duong thiang tir rat xa dén gap nhau vé6i cing téc do Sm/s.

Pé diéu hanh tot cudc thi, trong tai chay chd sao cho: ludn dimg cach A 18m va cach B 24m. Khi

khoang cach gitra A va B bang 30m thi toc do va do 16n cua trong tai 1 bao nhiéu?

Céu 2: (5 diém)

Khdi lang try tam giac vudng khoi lugng M eo goc o day la & tya

trén khéi 1ap phuong khéi luong ™2 nhu hinh 2. Khéi c6 thé trugt xubng

doc theo tudng thang dimg va khdi M2 66 thé trugt trén san ngang sang
phai. Ban dau hé dimg yén. Bé qua moi ma sat.
a. Tinh gia toc ctia mdi khdi va ap luc giita hai khoi.

Hinh 2

b. Xac dinh @ dé gia téc khéi 1ap phwong ™2 ¢6 gié tr 16n nhét. Tinh
gia toc cia mdi khdi trong trudng hop do.
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Céu 3: (5 diém)

Giita hai tim phing nhe, cing OA va OB duogc ndi v6i nhau
bang khép ¢ O. Nguoi ta dit mot hinh try tron dong chét, véi truc
O, song song véi truc O. Hai truc ndy ciing nam ngang va nim
trong mit phang thang dting nhu hinh 3. Duéi tac dung cia hai lyc
truc d6i F nim ngang, dat tai hai diém A va B, hai tim ép tru lai.
Tru c6 trong lugng P, ban kinh R.

Hé sd ma sat gita tru va mdi tim phang 1a k. Biét
AOB=2u: AB
Ciu 4: (5 diém)

Ban cau ban kinh R = 1m dit nam c¢b dinh trén san ngang. Tai
dinh cta ban cau, ngudi ta dit mot qua ciu nho (hinh 4). B qua

=8 X4c dinh d6 16n cua lyc F dé try can bang.

TV T e W ) A ;1A o=10m/s
ma sét giita vat v4i ban cau va luc can khong khi, lay = 10m /s

A A A A A A\ - PAFRE FHFPFFE
. Truyén cho vat van toc dau ' ° theo phuong ngang. P ”g’” e

1. Xac dinh d6 16n cua Yo dé vat khong roi ban cau ngay khi Hinh 4
truyén van toc.

2. Xéc dinh vi tri vat cham san so v6i tim O ciia ban cau theo phwong ngang, néu:
a Vo =5m/s

b, Vo= Im/s

CAu 5: (5 diém) »
Mot mol khi 1y tudng ludng nguyén tir bién doi trang thai nhiét theo
nhiét mot chu trinh thuén nghich dugc bi€u dién trén do thi ¢ hinh 5. Trong
d6 1 =2 va 34 1a cac qua trinh doan nhiét, 2 =3 1a qua trinh déng ap,
4 =1 13 qua trinh déng tich.
Biét P = latm, T = 320K, V =12V, V =2V,

a. Tinh P> T.p..T. p_.T_'

b. Nhiét lugng khi nhan dugc 1a Q O qua trinh nao? Nhiét lugng khi nha ra

Hinh 5

1a Q2 & qua trinh nao? Tinh Q2 va tir d6 tinh hiéu suét ctia chu trinh.
CAu 6: (5 diém)

Trong binh hinh try thang dtmg, thanh xung quanh cach nhiét, c6 hai
pitténg: pittdng A nhe (trong luong cd thé bo qua) va dan nhiét, pittong B o oo )
B c6 khoi lugng déng ké va cach nhiét. Hai pittong tai thanh hai ngén
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trong binh (hinh 6). Mdi ngan chira mot mol khi 1y twong ludng nguyén tir va c6 chiéu cao 1a h = 0,5m.
Ban du hé ¢ trang thai can bang nhiét. Lam cho khi trong binh néng 1én that chim bang cach truyén

cho khi (qua dy dudi) mot nhiét ugng @~ 20(1).

Pittong A c6 ma sat v6i thanh binh va khong chuyén dong, pittong B chuyén dong khong ma sat véi
thanh binh. Tinh lyc ma sat tic dung lén pit tong A. Biét ndi ning U ciia mot mol khi ludng nguyén tir

g
U==RT . )
phu thudc vao nhiét d§ T cua khi theo cong thurc 2 v6i R 1a hang s6 khi ly tuong.

HUONG DAN GIAI
Cau 1:
Khi khoang cach gitra hai van dong vién la 30m thi vi tri cia A, B va trong tai T tao thanh mdt tam

-z ~ . , LA A 5 ‘e \ A Y Y . 5 .
giac vuong tai T. Luc d6 van toc cia trong tai theo Ox va Oy lan luot [a "x va Y. Vi khodng cach
gitta trong tai va cac van dong vién la khong do6i nén

.
Vo=V, cosa=5—=3m's

) ' 30

- 2
Vo=V, cosf=5—=4m/'s
' 30

Vay tbc do cua trong tai la
v= Vlru PV =434 = 5mls

- Xét hé quy chiéu gin voi A:

L an Ao . v, ., =10m/s
+ Toc d6 cua B do1i voi A la: &
+Trong tai chuyén dong trén duong tron tdm A, ban kinh AT véi tdc do
24
Vo, =V, cosf=10—=5m/s
) ) 30
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Vi, 8 32
, dl.._=|—=—__—[]1 5
Nén gia toc hudng tim la AT 159
- Xét hé quy chiéu gan voi B:
1.'" . I:‘I: _ .
A, =——=—=15m/'s
Tuong tu ta tim dugc: BT 24

5°

Vay d6 16n gia téc cua trong tai 1a
Cau 2:

a. Xét vat .
Ap dung dinh Tuat Il Newton c6: 11 * Mo+ N=ma,
Chiéu Ién truc Ox thu duogc:

Chiéu 1én tryc Oy thu dugc:

Nocosa+ N =0 —Neosa+ N =0

P—N_sino=ma, < P -Nsinu=ma,

)
e on, M
- Xétvat 2 IR
{ . A . P+N.+N_ =m.a.
Ap dung dinh luat II Newton c6: "' 2 12 2"z
Chiéu 1én truc Ox thu duoc: ﬁn
N coso=m.a, < Ncose=m.a, N,
: e S (2) =
N2
< . - m ‘e 5 - A vy 1n . A =
Mait khac khi "2 doi sang phai mot doan x thi ' di xuong P
mot doan y, ta co: N
X=vilano = o, =4, ano ”
P2
3)
Tu (1) va(2) suyra
|Nsino=mg-ma, m,(g—a,)
I = lang = ———
NCoso=1m.a. m.a.
L 22 2z 4)
| m,
dy=——— £
m, -+, ans o
m, tan
g4, =——79
\ \ Tom, +m.tan” o
Tu (3)va(4)suyra - : :
m.a, m,m. tano
N,=N, =N= = : -L~ -
A XM m, gy CosC m, + 1M, tan” o jcos o
Apluc gitta "' va 2 la: (m, - -’
m, tan o m,
m.:.a.= —g=— a
’ m,+m, tan- o L4 m, tan o
b. Gia toc cua tanc

n, A
Lem. tano = 2 m m.

Ap dung bat déng thirc Co-si co: tan o

m, . m,
—=m, fano = fan” o= — = u = arctan
£ \ . lana . m.
Dau “=" xay ra khi: :
uigeli.xyz
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m, g fm
oo=arean  — ... = = —
A . m, .. = 2\ m
Vay khi * thi
a, = m, . m, 5 —0. 50
m = m +m, - -

m, +m,.— I I

Luc do co: - m,

Cau 3:

* Trwomng hop 1: Tru c6 khuynh hudng trugt 1én:
- Cac lyc tac dyng 1én tru nhu hinh 3G

- Phuong trinh c4n bang lyc: PtF +F + N+ N, =0

Hinh 06
_ Chiéu Ién truc OI: ~P-F_ cosu—F _cosc+ N sino+ N osinoe=10
7 .;- —
N =N.=N=F  =F . =F —F —-uwme-l
Coé: ' ) 2eosa
) F . =kN ;X—_H_er. szH
bé try khong truot l1én: leoso
Xét thanh OA: chon O lam truc quay. Quy tic momen:
)
N' OH=FOl=NOH=FOl = N= lP
OH
C / :
AOAL AOOH= SL_ Al @
OH OH 2R
IM s — ;
A sine— P '-_ik;F_'vFi _ PR
Jeosao R s{sino—Kcosa)

* Truwong hop 2: Tru c6 khuynh hudng trugt xudng, tuong tu nhu trén: chi ¥ cac luc ma sat huéng
nguoc lai
) PR
Cafsino o+ keosa)
PR PR
Ee

~
afsino o+ Keoso)

Diéu kién dé try khong truot xubng:

.
A pia 2R , L alsino—kcosa
* Pieu kién dé tru dimg yén: [- }

Cau 4:
1. Ap dung dinh luat II Newton cho v4t ngay khi truyén van tbc: '+ N =ma
[
. N=m|g- R
Chiéu Ién chiéu cua AO thu duoc: ' !

2 X \ I - vl yoow :
bé vat khong roi ban cau ngay khi truyén van toc thi N20= gR = v, =3.1om/s

uigeli.xyz Trang 47



uigeli.xyz

SV, =5mis . . A A A Al a1 A 2 an .
2.a. Khi '’ thi ngay khi truyén van toc, vat roi ban cau va chuyén dong ném ngang. Do

PR . |IZ_]
L=v, =5 —]:I.Z—hn
vay, vi tri vat cham san so vdi O dugc xac dinh £ It

N
b. Khi Im/s thi vat truot trén ban cau roi roi ban cau tai B duoc x4c dinh boi goc &= AOB
- 2
COSL = — Va =07
r . A 5 \ ~ by 1 A A 1 3 1
Ap dung dinh luat bao toan co nang va dinh luat I Newton xac dinh duoc: 3 3R

2oRj1-cosa) = J7m s

Sau khi rdi ban ciu, vat chuyén dong ném xién xudng:
+ Van tdc ctia vat theo phurong ngang va theo phuong thang dimg ngay khi vét roi ban cau la:
V, = V.COS = [].Tﬁ mis

v, = vaJl—cos o =1.89m /s

+ Ap dung dinh luét bao toan co ning xac dinh dugc d6 16n van tdc cia vat ngay trudc khi cham san:

= Vi + 2eR =2Im /s

+ Van tbc cua vat theo phuong thang ding ngay trudc khi cham san:

£ C oy oA V= VI
+ Van toc cta vat ngay khi ro1 ban cau:

.—J . "]—- ), 77 =4,19m /s

+ Thoi gian chuyen dong cta vat tir luc roi ban cau dén khi cham san 1a:

v 18
A 4.19-1.89 093¢

g 10
R
L=—f1 t=1133
+ Tam bay xa cua vat so véi O: V2
Cau 5:
a. Khi ludng nguyén tir thi s6 bac ty do 1a 1535

(1+2) 7

Y= — === ].—]-
i 5

!- -‘v.- A
p.=| |[1| =32 4atm

(v
L=| | T, =804.0K
p,=p.=32.4atm
T, = LT =1729.2K

v

:." -_.-. I" ". ". Y :-" 1.- -".._.--‘
p.=| = |p.=| =2 p.=| == | p,=2.0am

LV, LV, V) LV, v

-1 o e nrl

T=| Y] 1ol LY 1 os4sk
"'"_ 4 v 2 1i"": !
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b. Nhi¢t luong nhén 1a Q & qua trinh dang ap 2-3

Nhiét luong nha ra Q5 & qua trinh dang tich 4-1
i+2 5+2

(T.—-T.)=—= 58311729, 2-504,0)=251406,9(
R(T.-T.)="—=.831(1729,2-804,0) = 25140,9(J

Q=C,(T-T,)=—

N

QL=C(T.-T )= L—R[:T_—TI J= = 8,31 (844,5-320)=10890,5(])

3. 105960, 5 o
II=]—L=]— =0, 5067 =50,07"%

251409

Hiéu suét cta chu trinh 12 Q,
Cau 6:

Goi nhiét do ban dau cua hé 1a T ,nhiét d§ sau cung 1a T

Ap suét ban dau cua khi trong hai ngin bang nhau: Po

The tich cudi cung cla ngan trén: 0

AV=V -V, = %_ L]V,
Do tang thé tich ngin trén: e
(T ] .
A'=p,AV=p, | -l V,=R(T,-T,)
Cong sinh ra: e
D¢ tang ndi nang: AU=2C (T -T,)=5R(T -T,)
Q=AU+A' Q=0R(T-T,)= T, -T, =2

Theo nguyén 1y I: oR
Luc ma sat tdc dung 1én A:

. (T V. L 1
F=(p -p.)S=p. | =L-1|=L=R(T -T.)—

(P, =P)S =po| £--1 |- =R(T-T))g

Q1 100

F:R——: "-t_:_:}""-l
oR h 00,5

THPT LE QUY PON - BINH PINH

Cau 1: (5 diém)
Trén quing duong S nhét dinh, mot chat diém chuyén dong nhanh dan déu khong vén téc ban dau
v6i gia tbc a mat thoi gian T. Tinh thoi gian chat diém chuyén dong trén quang duong nay néu chuyén

T, =0.1T

dong clia chat diém 1a luan phién giita chuyén dong véi gia tc a trong thoi gian va chuyén

dong déu trong thoi gian T, =0,05T .
CAu 2: (5 diém)
Cho hé co nhu hinh v&, soi day dai 2L (khi luong khong dang ké va khong dan hoi). Mot dau budce

chat vao A, dau kia ndi véi ™2, ™2 di chuyén khong ma sat doc theo thanh. Tai trung diém I cta day
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¢ gan chat vat M Ban déu gilr m, dung yén, day hop véi phuong ngang mot goc & . Xac dinh gia

tbc cua ™2 ngay sau khi tha va xéc dinh luc cang day.
m,

A -

m

Céau 3: (5 diém)
Thanh ddng chit OA c6 trong luong P quay duoc quanh diém O va tya tai
diém gitta B ctia nd 1én qua cau dong chat C co trong luong Q, ban kinh R
duogc treo vao truc O, nho day OD dai béng ban kinh R cua qua cau. Cho gbc D

BOC =0 =30" Tpp goc nghiéng ? cua day OD hop vé6i dudng thang dung B
khi hé can bang.

Ciu 4: (5 diém)
Trén mit ban nim ngang c6 mot miéng gd khdi luong m, tiét dién nhu hinh
1 (hinh chir nhat chiéu cao R di bi khoét bo ' hinh tron ban kinh R). Ban d¢au miéng gd dtng yén. Mot

\ . L 4 \ A re < A X A A 7 A A \% A A < A X 9
hon bi sat ¢6 cung khoi lugng véi miéng gé chuyén dong véi van toc " °© dén day miéng go. Bé qua ma
sat va strc can cua khong khi. Gia tdc trong truong 1a g.

Hinh 1

a. Tinh cac thanh phan nim ngang Y va thang dung V¥ clia hon bi khi né di téi diém B cia miéng
6. Tim diéu kién dé hon bi vuot qua B.

b. Gia thiét diéu kién vuot qua B duoc thoa mén. Trong gia doan tiép theo hon bi va miéng g
chuyén dong nhu thé nao? Tim cac van tdc cudi cling cta hai vat.

‘ oV, =5m/s: R=0,125m: ¢=10m/'s -, . .. £ N .
c. Ap dung so: Vo =Sm/s; R 125m; g=10m/s . Tinh d¢ cao t6i da ma hon bi dat duoc (tinh

tor mat ban).
CAu 5: (5 diém)

Mot xilanh ndm ngang, bén trong c6 mot pittong ngan xilanh thanh hai phan: phan bén trai chira khi
1y tuong don nguyén tir, phan bén phai 1a chan khong. Hai 10 xo ¢6 do cling k, va k, gan vao pittong
va day xilanh nhu hinh v&. Luc dau pittong duogc giit & vi tri ma ca hai 160 xo déu chua bi bién dang,
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trang thai khi lac d6 la (P V. T)) . giai phong pittong thi khi pittong ¢ vi tri can bang trang thai khi la

PV T) ..V, =3V , , (oo A T A P . X
(P V2. T }VO'I Vs 3\1. Bd qua cac luc ma sat, xilanh, pittdng, cac 10 xo déu cach nhiét. Tinh ti s0

k| k?

VVVVVVY

Ciu 6: (5 diém)
Mot khdi khi Héli ¢ trong mot xilanh cé pit tong di chuyén duoc.

. . . - . A
Nguoi ta dot nong khoi khi nay trong diéu kién ap suat khong doi, P
dua khi tir trang thai 1 téi trang thai 2. /
A . N et 1 > 2
Cong ma khi thuc hién trong qué trinh nay la A . Sau d0, khi bi nén
theo qué trinh 2-3, trong d6 ap sudt p ty 1& thuan véi thé tich V.
3 A 11 LA ne A1 AL(AY =0 IO . =
Pong thoi khoi khi nhan mot cong 1a RIS }. Cuoi cung khi o, 3 o
dugc nén doan nhiét vé trang thai ban dau. 0 v

Hay xéc dinh cong As ma khi thuc hién trong qué trinh nay. Tinh

V,
= =g
hiéu suét chu trinh nay, biét ring Vi
HUONG DAN GIAI
Cau 1:
Goi n: s6 1an chat diém chuyén dong voi thoi gian L
2 b 2 r S = £

Khi vat chuyén dong nhanh dan déu sudt quang duong: 2 (1)

Khi vét chuyén dong luan phién nhanh dan déu, thang déu thi:

5=PT-‘- by Tl - [ T |4 u;Tl - [ i RS u-.T} o [ iy T |+vT,
5 1z |5 ay ziz2 |5 2 2 |5 A 1 Lz
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=[ETI: . LaTIT:} - [I ;le FaTT, |4 jaT,T:} . [Iﬁ_’ T?+ 2aT T, | aT,T:} oo [| ;le - (n—1)aTT, |+ naT T,
- "’I" (1434 5+ .t (20— 1))+ aT, T, (1+ 24 .+ n)

2 1100 o 2

aT* (1, 1 n[jn-]}'-|

(2)
Tir (1) va(2) =30 +n-200=0=n=8§

A R R ) =,'- $ —1 7
Vay thoi gian chat diém chuyén dong: — *~ L0 )R
Céu 2:

Ngay sau khi tha m, chiu tac dung cua cac luc QP Ty ; con m, chiu tadc dung cuia cac lyc

T.T.P,

Khi d6 ™ chuyén dong sang trai, chi c6 thanh phan gia tc theo phuong ngang 1a 4 vat ™ chuyén

dong tron quanh A. Ngay sau khi tha M2 ra, gia tc cla M theo phuong huéng tim bang khong

( \TE y
3, =2=0do V=0 =

*. Vay My ¢hi ¢6 thanh phén gia tde theo phuong tiép tuyén ladr,
Chon hé truc Oxy nhu hinh v&. Do khéi luong cua day khong dang ké nén =T,

a,coso=a cos| ——2u |

IJI.'-l

|
Trén phuong day treo, ta co:

1
Ap dung dinh luat II N(iu?con cho mdi vat
| T+ T.+ P =ma,
]\ T+P+0Q.=ma,
Chiéu Ién céc truc Ox va Oy, ta dugc:

—a,=2a;sino

[ TI — T: }CL‘ISU_ = []'[I 'dh = f]‘[lul :;j[] 0L

—(T,+ T, )sinc+ P, =ma, cosu

Tcosa=Tcosaw=ma,
L : - @
Giai hé (1) va (2), ta duogc:
" q —__ Mgcosa

Com o+ dm,sinT o

(m, + 2m. jm, gsin o

T =
m, -+ 4m. sin” o

m, gsin 2o 2mm.gsin

‘ T,=T.=2m.a tana =

‘u:=1;a,5jnu= —
m, +4m, s o |

‘ m, +4m. sin” «
Cau 3:

- Piéu kién can bang momen lyc ctia qua cau dbi voi tim quay O
QCH=N.OB = Q2Rsinp=N2Rcosa

Qsing 20 sinp

cos A3 (1)

- Diéu kién can bang momen lyc cta thanh OA dbi véi tim quay O

= N =
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N.OB=P.OH'=P.OB.sin{30" - |
= N=Psin|30" =)
20sing PJ3

Psin(30" —g)= = tangp= —
T (1) va (2): 3 Q3P
Cau 4:
a. Ap dung BTPL va chiéu hé thirc vecto xudng phuong ngang:
v

2 (1)
v6i Vx 1a thanh phan theo phuorng ngang ctia van toc hon bi va van tc miéng gb sau khi tiép xuc.
- Ap dung BTCN he hon bi + miéng gd:

mv, =2mv, —v, =

mv: | v mv. | omv’
i | i =+ meR
B R R
‘ (2)
o
Vv, = TI - ELL‘R
Tu (1) va (2) rat ra: =

A 1A 2R s . Vo=l 2 0eR
- biéu kién dé hon bi vugt qua B: NE
A N ﬁ\j z c 1 s e e X X 2 n
b. Khi diéu kién 7 2R dugc théa man thi sau khi hon bi té1 B, + miéng g6 van chuyén dong

d&u theo phuong ngang vé6i vén toe
+ Con hon bi vach ra mot parabol, xét trong hé quy chiéu dung yén gin véi mat dat.
+ Con xét trong hé quy chiéu gan véi miéng gd thi hon bi 1a vat dugc ném thang dung 1én cao véi van

£ AV ~ S \ C 1o e X , -2 5 - & X
toc ban dau ¥ , nén cudi cung hon bi lai roi xuodng dén ding diém B cua miéng go.
Sau khi roi xuong t6i diém B ctia miéng gd thi hon bi sé& truot xudng theo cung BA ctia miéng gb va
day miéng gb di nhanh hon.
co o s \ oA LV . - A X oA AV e \
- gid su khi t&é1 A hon bi c6 van toc !, con miéng go c6 van toc 2 thi &p dung BTDL va BTCN:
mv,  omv,  mv,

mv, =mi(v, +v.)  ~ 3 1
VitV gy 2

Tt doé rat ra phuong trinh Vi

v, =0 Vi=V,

- Phuong trinh nay c6 2 nghiém va

+ Ta loai nghiém "' ~ ¥ vi didu d6 khong thé xay ra duoc (do ¥2 khac khong)

=0

- Nhu vay khi tré lai A van tdc ctia hon bi 1a M . Hon bi dung yén, con miéng gd chuyén dong véi

A LA A . \ .V, =V
van toc ban dau cua hon bi: "2 "¢

(Nhu vay hién tuong xdy ra gidng nhu va cham dan hdi cua hai vat c6 cung khéi lugng)
c. Xét trong hé qui chiéu dung yén véi mat dat, sau khi hon bi téi B nd vach ra mot parabol.

‘~'._—‘,||1~T— aR = J_rn 8
Tai B: =
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- Goi h 1a chiéu cao cua dinh parabol do hon bi vach ra sau khi no6 roi khoi B, ta c6

. —haR =0 615
Vay do cao tdi da ma hon bi dat dugc la: =0+ R=0.035m

Cau 5:
V.oV 2V
. . ~ N =
Khi pittong cén bang, do bién dang ctia moi 16 xo 13 x: > >
) ) , ) A
‘ ‘ PS=(k +k.)x =P, =(k, +k.) > =(k, +k,) =
biéu kién can bang cua pittong: > o
PV. PV, P B T _.P
Phuong trinh trang thai cho khéi khi bén phai: = L L. T §
Hé khong trao d6i nhiét: Q=AU+ A=0=A=-AU
| Ry . V7
‘\l:\‘hzi[kl t k:}ﬁ_zj[.kl t k:}?
LI 3, 3
AU=ZA(PV)=Z(P,V.-PV )= (3P, -P )V,
Ma | 52 SARERE S
. Ve 3, . A 3,
(K k)= =23 - P )V, = 2(K, 1k, )L =—2(3P,-D))
' Y 20 7 ' s 2 (3)
4

3
I

2
P,=-2(3P,~P,)=11P, =3P, = P 3. 1L 9
Thay (1) vao (3) ta dugc: = Pl

Cau 6:
Trong qua trinh dang ap 1-2, cong do khéi khi thyc hién 1a: A =VR(T.-T)) (1)
Trong qua trinh 2-3, day 1 qua trinh da bién véi chi sb da bién n=-1
At vRAT VvR(T.-T.) wR(T.-T.)
7 n-l n—1I 2 )

2

z "\"~|=;1".R[:T=_T|}

Trong qua trinh doan nhiét 3-1, cong ma khoi khi sinh ra la: 2

2
Ay 1= -_[\"I :_1"\" I:' }
Tur (1), (2) va (3) suy ra 2
Q. _, Q._,_ R(T,-T) ]_4[:T:—T;]|
0, Q. 25R(T.T)) S(T.-T,)

T__

n=I1-
Ta c6

= —=1
Ma 1-2: dang 4p nén 1 !
5
, Y= -
2-3: da bién voi 1 =-1 va 3-1: doan nhiét véi 3 nén
|. T: "';: . = _Ta "";:. . | T." ‘\:’_" . = T:. "';:. :

l TI "‘.’I. = LV I - l TI 1i"';lz ‘= T*"';*: L
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..H|-"
Il
|-
Il
— |

n=I1-

—H[ E—g F
n L A 5(e—1)
Hiéu suat cua chu trinh la: -

THPT CHUYEN LE QUY PON - KHANH HOA

Céu 1: (5 diém)
Trong huan luyén quan su, nguoi chién si & cach tudng mot

khoang s bat dau nhay véi van toc Vo huéng vé phia tuong. fl

Khi t6i sat tuong, anh ta dap vao mit tuong mot 1an lam cho //

toan than bat 1én thang dung. Hé sb ma sat giita tudng va dé o4

giay 1a M. Hoi dé trong tim ctia nguoi d6 c6 thé 1én dén do cao < _a

16n nhat thi goc nhay @ phai bang bao nhiéu?
CAu 2: (5 diém)

Mot chiéc gay co chiéu dai 2L truot trén hai canh cua mot goc
vuong. Chinh gilra gdy c6 gén mot hat tron khoi luong m ¢d dinh.
Piém A chuyén dong v6i van téc v khong dbi. Tai thoi diém

(] LN
o =45" thim tac dung 1&én gay mot luc bao nhiéu?

0 N Y A
CAu 3: (5 diém)

C6 6 thanh mong, nhe, gidng nhau AB (1=1...0) gac tua vao

nhau nam ngang trén miéng bat nhu hinh v&. Mot dau gac trén miéng
bat, dau kia dat chinh giira thanh khac. Pat mot chat diém khdi luong

m trén trung diém doan Al . Tinh ap luc cua thanh AB, 1én thanh
AbBG

CAu 4: (5 diém)

m, <m,)

Mot hat khoi luong M 4én va cham hoan toan dan hoi véi mét hat khac khoi luong m, (
ban dau dimg yén. Xac dinh goc 1éch huéng chuyén dong 16n nhat cia hat dau tién sau va cham.
CAu 5: (5 diém)

Mot binh hinh tru thanh mong, tiét dién ngang S, dit thing dimg. Trong
binh c6 mdt piston, khéi lugng M, bé day khong dang ké, Piston dugc ndi voi
mit trén ctia binh bang mét 10 xo c6 d6 cimg k (hinh v&). Trong binh va ¢ phia
dudi piston c6 mot luong khi 1y tuéng don nguyén tir, khdi lwong m va khéi
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luong mol 1a M. Lic dau nhiét do cua khi trong binh 14 1 Biét rang chiéu dai 16 xo khi khong bién
dang vira bang chiéu cao ctia binh, phia trén piston 13 chan khong. Bé qua khéi lwong caa 16 xo va ma
st giita piston voi thanh binh. Binh va piston lam bang vat liéu cach nhiét 1y tuéng. Liuc dau hé dang &
trang thai can bang co hoc.

. z . TAT, =
Sau d6 nguoi ta nung nong khi trong binh dén nhiét d§ - (T.>T)

cham dén trang thai cn bang méi.

a. Tim d¢ dich chuyén cua piston.

b. Tinh nhiét luong da truyén cho khi.
Ciu 6: (5 diém)

sao cho piston dich chuyén rat

Mot mol khi Iy tudng thuce hién mét chu trinh g(‘A)m 3 qua trinh d'fmg nhiét & cac nhiét do LT
xen k& voi 3 qua trinh doan nhiét. Trong cac qua trinh gian déng nhiét & nhiét do T va 1 thé tich khi
tang 1én k 1an (hinh v&). Tinh

a. Cong A’ ma khi sinh ra.

b. Tinh hiéu suét cta chu trinh.

O VvV

uigeli.xyz Trang 56



uigeli.xyz

HUONG DAN GIAI
Cau 1:

: n X e s V.=V COsSm V. =V, sinoa—gt
Nguoi thye hién chuyén dong ném xién: * ! ¥ | L

( 5
i
L= |

h =stano - —
| v, cosa

Trong tdm nang lén cao mdt doan la:

L | o=

Khi chéan dap vao tudng, nhd xung lwong ctia lyc ma sat nghi cuc dai dé dwa nguoi nang lén:
mv_ = N.At

Almv J=F At=puNAt=pmv,

Av =v —v =pv
Suyra: ¢ vy P
\-"f.
h, =
Qua trinh bat thang 1én, trong tam dugc nang lén cao mot doan: 2g
h=h +h, =] = |[(pcoso+sino)—ps
= g

Viy tong d6 cao trong tim ctia ngudi la:

(Lcoso+sino

DPé h max thi ) dat max — voi

tano = i
Dau bang xay ra khi: H
Cau 2:
Vi AOAB yuong tai O, hat m 6 trung diém C nén: €O =CA=CB = khi g4y chuyén dong thi CO vin
khong ddi, vay m chuyén dong trén cung tron tdm O, ban kinh R =L.

. a =_C
A AV , p , 4 J4 fe \ \ re o LK P A n
Van toc "¢ cua hat c6 hudng ti€p tuyén voi vong tron nay voi gia toc hudng tam: L
v, W
v o= A

—v v, . v T4 R 2.
Theye 22 (khong do61)

O thoi diém bat ki, van tbe V¢ cta hat la: ¢
= khéng c6 lyc theo phuong ngang = N thing dimg
Khi @=45" thi V¢ huéng doc theo AB

v
"..'_ =V ==Y :1..'_ ﬂ':—
£ h} r‘ % £
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P+N=ma= N= mg—ma, < H:mi a— ' = |
Voi hat m: ' =
Cau 3:
Cac thanh AB... A:B; chiu tadc dung luc hoan toan twong ty nhau, va khac vi thanh A¢B

Xét thanh AB thtr i: chiu tdc dung véi phan lyc cua thanh trude N , phan lyc & miéng bat va ap luc cua

thanh ké tiép TNi*1 (hinh v&)

Ni
B A
:'\!| + 1
Chon diém B ¢ miéng bat 1am truc quay, tir diéu kién can bang momen ta co:
NL=N _,Ea_ﬂ\l = N,
' T2 ' 2
N, =]_‘_\|: LN =]—.\T-J._
Do do: 2 2° 2 (1)
AB,. . N Ne
Xét thanh “"¢¢: chiu tdc dung ctia phan lyc ~ ¢ cua thanh A
AB; phan luc tai miéng bat Bf’, ap luc N, cua thanh AB, T va
trong luc cua m Be Ag
Chon B, lam truc quay, tir diéu kién can bang momen ta co: mg
2
H,E - t]1g£:?~l._L N
2 4 (2) |
[
N, =—mg
Tir (1) va (2) ta tim duoc: 42

Cau 4:

DPinh luat bao toan dong luong:

po=p' Pl pi=pi-2ppcosaip]

(1)
DPinh luat bao toan co nang:
Wo=W W, e P P
ol ol o2 ~ P -
2m,  2m, 2m, 2)

Thay (1) vao (2), ta co:

uigeli.xyz Trang 58



uigeli.xyz

~|'x m, ) i om. ]
, -2p' pcosa+p; | 1-—|=0
| m, Loom,

— phuong trinh bac 2 theo P

. (0 omy ) L mY
A'z 0 (cosap, ) —i I+ —=p; | 1-— |20
A Al A ' Coom, m;
biéu kién c6 nghiém: L s
. [, mi) C.oom . m,
008 |- — [ s e s — 2 sne s —
| m, m; m,
Cau 5:
. h h \ A 5 A r . A N~ \ A < A 5 . . ’
a. Goi "2 1a chiéu cao cua cot khi trong xilanh dong thoi cling 1a 6 bién dang cia piston khi khi

O trang thai (1) va (2).
p,S=Mg+kh,

Trang thai 1: (1)
Trang thai 2: p.S =Mg+kh, (2)
PV = \RT e | ME KD g R
Mat khac e (3)
= Mgh, +kh’ —vRT =0 < h; Hfh' —VvRT, =

Hoan toan twong tuw 2k

M'g® WwRT, [Mg" wRT
, Ah=h,-h,= — — —
D¢ dich chuyén cua piston: 4k K 4k K
b. Ap suat khi ltuc nay thay ddi lién tuc, va no ciing khong thudc mot qua trinh bién doi quen thudc
nao

Ap dung nguyén i I Q. =AU, +A,
[pd“» _[pbdh_“r% }';g — |.”:,~dh—f'-.“[:-_[h -h, ) 1L|{h -h7)
Q,_:ﬂR[T ~T,)+ Mg(h,—h, )1 (hg—hf}
Bién d6i rat gon ta chu y:
Mgh, + kh :—‘:—:RT Mgh, + kh? = ':—:RT

x—L(] ~h? p_ﬂR[T ~T,)-Mg(h,-h,)

i

0. =MR(T.-T )+ “LJ
1 2

Mg mRT, J:ﬂ:g: mRT, |

L 4K Lk 4k* uk
Dap so

Cau 6:
a. Cong A’ khi sinh ra trong chu trinh:
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P4
0
Chia thanh 2 chu trinh Cac-no nhu hinh v&: ** i = A
T-T, A [T-T, |
H=l"="loAl=| 1= IRT,Ink
Miit khac ! Q A B
T.-T, A" (T.-T. |
Hy=—r == A= 2 IRT,Ink
Tuong tu - Q- o
A =RT, Ink +RT,Ink-2RT, Ink

b. Nhi¢t khi nhan dugc trong chu trinh:
Q... =0 +Q.=RT,Ink +RT, Ink=R(T + T, )Ink
4 .
H= A =1- 21
Q.. T, +T,

Hiéu suat chu trinh:

THPT CHUYEN LE QUY PON — NINH THUAN

CAu 1: (5 diém)

Mot con thuyén boi qua song theo phuong vudng goc véi dong chay, voi van tde khong doi 1a Vi,
Tai moi noi dong chay ludn song song véi hai bo, nhung gia tri van toc ciia nd phy thudc vao khoang

v, =V, sin ==
2 A A . A A% \ \
(L: chiéu rong ctua con séng), ° va L la

cach dén bo, duoc biéu dién theo cong thuc:
hang s6 (hinh 1). Hay tim:

a. Gia tri van toc con thuyén tinh trong hé quy chiéu gan vadi bo song.

b. Xac dinh khoang cach tir diém O dén diém thuyén cap bén & bd bén kia theo phuong Ox

CAu 2: (5 diém)

Mot tAm van nam ngang c6 mot bac thanh d6 cao H. Trén tdm c6 mot khdi tru ban kinh R > H ¢6
thé chuyén dong twu do trén tim van va twa vao bac thang (Hinh 2). TAm véan chuyén dong theo
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phuong ngang véi gia tc a. Xac dinh gia toc 16n nhét co thé duoc dé hinh try khong nay 1én trén bac
thang. BO qua ma sat.

ml e

e,

Céu 3: (5 diém)

Thanh OA dai [ = Im, c6 khéi lugng ™ = K&

budc vao s.
CAu 4: (5 diém)

Dung soi ddy manh dai L, khdi lugng khong dang ké, dé treo qua cau nho vao dau tru gd co dé dat
trén mat ban ngang nhu hinh vé. Khdi luong qua cau 1a m, khéi lugng cua try va dé 1a M = 4m. Cam
qué cau kéo cing soi diy theo phuong ngang va tha né roi khong vén toc ban dau. Coi va cham giita
qué cau va try hoan toan khong dan hoi.

phan bo déu, mot dau gan véi ban 1€ O, dau kia

1. Trong qua trinh qua cdu roi, dé gd khong dich chuyén. Hé s6 ma sat giira ban va dé 1a M.
a. Tinh van téc cta hé sau va cham.
b. Sau va cham dé g dich chuyén duoc do dai bao xa thi ding lai?

L
O 0

2. Trong qua trinh qua cau roi xudng dé dé gd khong dich chuyén thi hé s6 ma sat nho nhét 1a bao
nhiéu? Hé s6 ma sat nghi cuc dai giita dé va mit ban xuét hién 16n nhat tng véi goc treo soi dy so véi
phuong nam ngang 13 bao nhiéu?

Ciu 5: (5 diém)

Xilanh c6 tiét dién trong S= |m“m:cfmg v6i pittdng p va vach ngan V lam bang chit cach nhiét

(hinh 3). Nép K ctia vach mé khi ap suat bén phai 16n hon ap suit bén trai.

" =17 \
M, =122y 1i Heli, phin bén phai

— 771 .
To=273K Anw

Ban dau phan bén trai cta xilanh c6 chiéu dai / = 1,12m chira

s A N r - 2 7 AT \ A A 5 . A A -
cling c¢6 chiéu dai /= 1,12m chra M, =28 khi Hali va nhiét d6 ca hai bén déu bang
tir pittdng sang trai, ngtmg mot chut khi ndp mo va déy pittong toi sat vach V.

Tim cong da thuc hién biét ap suat khong khi bén ngoai Py =10"N/m" nhiét dung riéng dang tich
> s A - L T -
va dang 4p cua Héli bang C,=3,15.101 [\g'd(f); C,=5.25.101 kg .d0. Bo qua moi ma sat.

CAu 6: (5 diém)
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Cho mot mol khi 1y tuéng don nguyén tir bién ddi theo mot chu trinh thuan nghich duoc biéu dién
trén dd thi nhu hinh v& trong d6 doan thing 1-2 c6 duong kéo dai di qua gdc toa d6 O va qua trinh 2-3

, -1 _1 FEELY:
1a doan nhidt. Biét 11 = 300K, p, =3p,, V. =4V,

a. Tinh cac nhiét do6 T, T,T,

b. Tinh hiéu suit cta chu trinh.

HUONG DAN GIAI

. Y ) . . LY
V=V IV, =V, =V sin—= V= Jrl' FVOLSINT ——
Véi L L

Iy
Y|

+Theo Oy: . Yi (1)
dy=v di=v. dt=v sin I dt
+ Theo Ox:
. TV LTV L v
N = [r,.sm—".dt: [x'_,_smi_dm—";_uus 1".[ + C
- L : L v, L
‘g[ﬂ}:ﬂ_‘; L‘I:—i 1 f__-x f_:i
Diéu kién ban dau: TV, v,
v,L{ v, ) 2v,L .o, omv,
X=——|l-cos 3 A= —— sin® —Lt
Vay: S ;oo =
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v . . TV
N=—— 50 —
\ ~ v 2L

Phuong trinh quy dao: !

v L

:'.,-':L_X_‘{:

Khi sang dén bd bén kia (tai M), ta co: v

cap bén theo Ox.
Cau 2:
- Chon hé quy chiéu gén véi van dang chuyén dong vdi gia toc a.

' 1a khoang cach tir diém xuat phat dén diém

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

\ T ST A . . F
+ Phan luc N, tai cho ti€p xtc vdi bac, c6 phuong xuyén tdm try, luc quan tinh = '

T XS A X , . PN iN.+F =0
- Gia stir khoi tru van nam yén trén tam van. Ta c6: : o

— Nt Nosino=mg: N, cose=ma _ .. o 15 o iy N, .
: = vol @ 1a gbée nhon gitra phuong va phuong ngang.

— N, + ma.tana = mg

g
as<
Pé khdi tru ndm yén ta co: N 20 hay tan o
tan o = R-H

- B

D@ thay \er (R—H)
JR = (R-H) H(2R - H)

— i = F = T

R-H - ER-H - (1)

- Xét truc quay qua A chd tiép xtc vé6i bac. Piéu kién dé khdi tru c6 thé quay quanh A:

N >0 .F(R-H)smg R —(R-HY}
l Va -\.|.. - \,
JH(2R - H)

N i S

d =

Hay R -H N (2)
JHI{2ZR-H]
a, =41
- Két hop (1) va (2) ta suy ra: R—H
Cau 3
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Q.=T: Q,=P

_ P
IT’. %smu =Teosau—»T="L=0Q =

T
—— 5 2045
Q=0 +Q° = i=#=ﬂ.3w

|_.'||_'TJ

m, =4, 2kg

m, < 1.3kg

Mubn hé khong can bang thi [
Cau 4:

a. Goi van tbc qua cAu trude va sau va cham 1a v va v’
v=,2gL
mv=(m+M)v'=v'= m \f'jg_L

' m+ M

Sau va cham dudi tac dung ciia luc ma sat dé gd chuyén dong cham dan
dén khi dimg lai. Quéing duong dé gd dich chuyén dugc 1a x:

‘ _ R
Lx=0-{m+M) —

2 (1)
fo=n(m+M)g (2)

mL L

u(m+ M) 25

Véi

Tu (1) va (2) cho:

) mv 2
mglsint = —

b. Goi goc gitta phuong ngang va day treo la 6. -

3)
. T=mgsint= o
Tir so do chiu lyec: L 4)
f—Tecost=0 (5)
N-Tsin-Mg=0 ©)
Khi dé g6 khong dich chuyén I = HN 7)
\ M R
Tur (3) t6i (7): Moo = ! () o3 " 3m 3
iy sin 20
[ |: b= _
) a+2sin” o

. 2cos20({A+ 2sin” 0)—sin 204 sin0.cos 0
H{O).1'= — —0
[ A+ 2sin 6

Tim cuc dai ham so:

e M= Yemes el =1 — Yaim- 7
Thay cos o =2cos 0—-]l=1-23m- 6 ta co:

§in” = —

sin20 =2 A A m
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F(0) = —— A= 2M R
AfA 4 A= ==
AlAas2) voi m 3

S im
w,, =t (=== =0.253

2YMT o 3ImM

. 5 .

5= — = sinf=0,6030 =0=37'05"
22

Cau 5:

p|=ﬂ.£ p .M RTy
u oIS B U

Luc dau ap suat khi bén trai 16n hon 4p suat bén phai vach:

Khdi khi bén phai bi nén doan nhiét tr thé tich Vo =18 Xuéng Vi , ap suét clia nd tang lén dén P :
PV =PV 5V =V, i_ =V, | m,
VP Lm, (1)
i ( e
(IR R L R LN
C ar vins AA 2 1A . P L m, |
Khi d6 nhi¢t d0 & bén phai: - LS 2)

. RN A a s cnr an L
Sau khi ndp K m¢ hai khi hoa trdn vao nhau va c6 cung nhiét do "2:
|

Com(T-T,)=C.m,(T-T,)>T, = mTml M M gk
L a Com, em. m,oim. | m,
(3)
Sau d6 lwong khi ™= ™ ¥ ™: b nén doan nhidt tir thé tich © ~ Yo" Vi @én Yo, nhiét d6 ting tir -2

TV, =T (V,+V,)

dén T, ta co: 4)
Thay (1) va (3) vao (4) ta dugc:
|:' ‘I.-" { ‘I.-" Y I ':' . .l'_ |
T=T.,|—| = TR T R TS
v m o+ m, Lm

)
Cong do lyc tac dung 1én pit tong va ap suat khi quyén Py thuc hién 1am ting ndi nang cua chét khi bi

= T =All=C ( } ( — —

nén doan nhiét: A=A +A, =AU=C_(m +m, )(T-T,) (6). Vi A, =Pl
2. , A= _1 a—llrx

Thay (5) vio (6), rdi thay s vio ta duge: 2 =>075U)

Cau 6:
L:rl—' - 1il..-'rx:1i'--|L_-“'-'r|
Y LY ) p
a I I

T, =T, 22 _ot —2700K
) pl"';l

Vo .‘
V., = ‘-._.'_ = -ﬂ-.rl; p.=p. i ‘-._- | =p i =0.61 L;'-[":
Qua trinh 2-3: LW \

—=p, = ],.\;5?_[1|
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T; :Tl%z;]-Tl =1200FK
Qua trinh 4-1: V)
b. Qua trinh 1-2:
iUI: = [11' [:T:_ T, }: ]ERTI
A= L p (V.- V)= 4p V= 4RT,

-

I:h: =AU, + A =]'i"RTI

AU, =—C,(T,-T.)=2355RT: Q.. =0

Qué trinh 2-3: '+ 7
Qua trinh 3-4:

AU =C T -T. )J=-5145RT: A_=0
Q. =AU_+A  =-5145RT,

Qua trinh 4-1 co:

AUL =C (T -T, )=-4.5RT,

A, =p,(V,-V.)=-3RT,
Q. =AU, + A, =-7.5RT
A=A +A,+A_ +A, =3355RT

= 16RT,

Nhiét lrong khi nhan 1a; 9= Q::

3,355
o2 2RE g7

Hiéu suat ctia chu trinh: Qi [ORT, hay H~21%
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