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MO RONG VA CHUYEN SAU BAI TAP PHAN CHAT KHi

Tac gia: Ngo Thanh Diing
Giao vien THPT chuyén Lé Quy Don

A. Muc dich su cin thiét:

Hoc tap 1a quéc sach hang dau, dau tu cho gido duc 1a dau tu cho ban than
minh va cho dit nuéc. Nhan thie duge didu do tir xi Ngh¢é xa x61 1én véi ving
cao - Pién Bién yéu d4u, mot tinh dic biét khé khan, toi luén trin trd, minh can
phai dong gép mot phan nhé cho su nghiép gido duc cua Dién Bién dé cac em
hoc sinh ¢ vung cao ctia Dién Bién co thé theo kip v6i hoc sinh mién xudi va cé

du tu tin, ban linh tham gia dat két qua cao trong cac ky thi 1on cta qubc gia.

Nhu ching ta d3 biét mudn hoc t6t bd moén vat Iy can cé nhiéu yéu tb
song hanh, trong d6 viéc st dung thanh thuc cac phuong phap giai cac bai tap
vat Iy dong vai tro quan trong. Qua cac bai tap hoc sinh s& hiéu siu sic hon ban
chat, quy luat ctia vat chét, phat trién tu duy, k¥ ning ing dung vao thuc té, 1am
thay doi cudc séng , dong gdp ¥ tudng, sang kién cho khoa hoc, k¥ thuat. Trong
qua trinh giai bai tdp phan chét khi hoc sinh con lung ting, chua hiéu siu sic su
bién d6i ctia chat khi nén chua c6 phuong phap giai linh hoat sang tao, chua biét
phan tich-tong hop dé giai cac bai tdp kho mot cach nhanh nhat hidu qua nhat.
Hon nita hoc sinh chu yéu tap trung hoc tap trong tdm vao cac phﬁn co hoc, dién
tur, quang hoc...dé phuc vu cho cac ky kiém tra, thi cir ma it cha y dén phén
nhiét hoc, tai liéu dé cap dén phﬁn chat khi 1a khong nhiéu, néu cé thi cling
khong da dang, sau sdc. Mat khac mdi nguoi sinh ra déu c6 mot s truong, mot
nang khiéu riéng, chiing ta 1 nhitng ngudi 1am gido duc phai 1am xuét hién ning
khiéu cta hoc sinh va bdi dudng thanh nhan tai. Viéc mé rong va chuyén sau
cac bai tap vat 1y 1a rat can thiét cho nhitng em c6 tri tué va c6 dam mé khoa
hoc.

Trudc nhitng bét cap d6 t6i mudén manh dan x4y dung mot chuyén dé nho

nham muc dich trao doi v&i dong nghiép co tiéu dé 1a: “Mae réng va chuyén sdu



phén chat khi”, dé gitap cho mdt $6 giao vién mudn tim hiéu sau hon, c6 hé
thng 16 gic hon va hoc sinh THPT c¢6 thé ndm vitng phan bai tip chét khi, tir 46
c6 thé mé rong va nang cao cac bai tp chuin bi cho cac ky thi cép tinh, thanh
phé, cap qudc gia, qudc té.

B. Pham vi trién khai thwe hién:

Van dua dua ra vé6i khéi luong kién thuc rong va kho, c¢6 tinh han lam,

chi c6 nhing hoc sinh c6 ning luc gioi, tu duy tét méi c6 kha ning tiép can mot
cach sau sac. Chinh vi vy toi quyét dinh dwa dé tai duoc tién hanh giang day &
cac 16p chuyén cua truong THPT chuyén Lé Quy Don.
Tir d6 cai tién va dan hoan thién phuong phap giai cac bai tap chat khi la va
kho, nang cao chat luong, hidu qua trong viéc 6n luyén thi doi tuyén hoc sinh
gidi & cip do qubc gia nhu: Duyén Hai, Hung Vuong, ky thi hoc sinh gioi qudc
gia...

C. Noi dung:

a. Tinh trang giai phap da biét:

1. Ngi dung tom tdt gidi phap:

- Nghién ctru sy bién ddi dic biét cua chat khi, cac dic trung cua chét khi,
quy luat cua chat khi thong qua cac dinh luat Boi-Lo-Mariot, Sac-Lo, GayLuy-
Xac...

-Xay dung hé thong bai tap chat khi theo chuyén dé nho, tir don gian dén
phtrc tap.

- Xay dung mot sd phuong 4n giai cac bai toan trong cac ky thi qubc gia:
Hung Vuong, Duyén Hai, hoc sinh gioi qubc gia.

2. Uu diém:

- Giup cho hoc sinh ndm viing dugc toan bo hé théng bai tap chit khi mot
cach co hé théng, logic, nhan biét dugc kién thirc nao 1a cin ban, kién thirc nao
la mé rong chuyén sau.

- Gitp cho hoc sinh tham gia doi tuyén HSG cac cép tiét kiém duoc thoi

gian ddo sau phan chét khi.



- Giup cho gi4o vién & cac truong khong chuyén nhan biét duoc khoang
cach giira kién thirc can ban pho thong va kién thirc chuyén sau ctia cac cudc thi
hoc sinh gidi cip qudc gia.

2. Nhuoe diém:

- Kién thtic ¢6 tinh han 1am nén pham vi &p dung han hep, chi danh cho
mot bd phan nho hoc sinh gioi cac truong THPT va hoc sinh trudong chuyén.

b. N¢i dung gidi phap:

1. Béi canh, dong lyc ra doi:

Luong kién thic vé chét khi trong sach giao khoa khong nhiéu, hé théng
bai tap trong céc tai li¢u tham khéo thi ro1 rac, chinh vi vay can mot chuyén dé
nho chinh théng mo ta hé thong bai tap chat khi mot cach hé théng tir cin ban
dén chuyén sau, tir 46 hoc sinh sinh tiép can véi bai tdp chuong nay don gian
hon, sau sic hon.

2. Muyc tiéu giai phap dat duoc:

Trude tién hoc sinh cac 16p chuyén Iy tim duogc tai liéu chinh thdng phan
anh mot hé thong bai tap chat khi ¢6 chiéu rong va chiéu siu, cach giai ngan gon
don gian dé hiéu, d& tiép can. Tt d6 hoc sinh s& hiéu dugc ban chat cac quy luat
ctia chat khi, tu hinh thanh cac phuong phap giai riéng cho cac em.

3. Tinh moi cua giai phap:

Sang kién kinh nghiém khong chi dé cap téi cach giai cac bai tap, ma
quan trong trong cach giai toi da bién soan phuwong phap tiép cin bai toan, chia
nho bai toan, cach lién két cac dir kién nhu thé nao. Chinh vi vay hoc sinh khong
chi biét cach giai bai tdp mot cach thuan tay ma hoc dugc cach thire tu duy va
dan dat van d¢, hinh thanh ki ning giai quyét tinh hudng trong thyc tién cudc
song.

C. Kha nang ap dung cua giai phap:

sang kién kinh nghiém dugc 4p dung cho hoc sinh cic 16p chuyén, cac
hoc sinh c6 ning luc gidi ndm trong doi tuyén hoc sinh giodi cac cap & cac truong
THPT. Thuc té t6i dd 4p dung voi 16p chuyén 10a3, 10a2, 10a5, 10a6 truong

THPT chuyén Lé Quy Pon va thu duge két qua tién bo so véi cac nam trudc.



Lop Nam Gioi Kha Trung binh

10A3 2013-2014 20% 70% 10%
2014-2015 30% 70% 0%

10A2 2013-2014 15% 60% 35%
2014-2015 23% 72% 5%

10A5 2013-2014 16% 58% 26%
2014-2015 21% 73% 6%

10A6 2013-2014 22% 61% 17%
2014-2015 26% 65% 9%

d. Hiéu qua lgi ich cua giai phap:

Qua thanh tich di dat dugc cho thay sang kién kinh nghiém di phan anh
két qua thuc té, c6 tinh kha thi va hiéu qua. Tham khéao ¥ kién hoc sinh, hau hét
hoc sinh cho rang véi cach sap xép kién thirc trong sang kién kinh nghiém hoc
sinh dé ndm vimg dugc kién thirc hon so véi sach gido khoa va tai liéu tham
khao.

e. Kién nghi dé xuat:

Can c6 nhiéu su dong gop cia dong nghiép dé xay dung hé thong bai tap
hay hon nita, hiéu qua hon nita, gan lién véi xu thé thoi dai, phu hop cach nghi,
cach lam cua hoc sinh, ¢6 tinh thuc té va hitu ich, dung qua xa ro1 thuc té nhu
mot s tai liéu tham khao hién nay.

D. Noi dung kién thirc:

1-QUA TRINH PANG NHIET:

a. Dinh Nghia:

La qué trinh bién d6i trang thai cua mot luong khi ma nhi¢t 4o dugc gitr
khong doi.

b. Pinh luit Béi-Lo-Mariot:
Trong qué trinh dang nhiét cua mot lugng khi nhat dinh ap suat luon ti 1¢

nghich v&i thé tich: o 1
1 M A
pll v hay p.V=hang so T,>T,
c. Puwong ding nhiét:
DPuong biéu dién sy phu thudc cua ap suat vao T,
thé tich khi nhiét d6 khong doi goi 1a duong T,
@) >




dang nhiét. Trong hé toa do (p,V) do thi la
duong hypebol.
d. BAI TAP MAU:
Bai 1: ( Sach boi duéng HSG vat Iy 10-Vii Thanh Khiét)
Mot 6ng thity tinh L = 50cm, hai dau kin, ¢ gitta c6 mot doan thily ngan

dai 1 = 10cm, hai bén 1a khong khi c¢6 cung khéi luong. Khi dit dng nim ngang

thi doan thuy 3 T < ngan & ding gitta dng. Dung 6ng

thang dung thi thuy ngan tut xuéng 6cm.

a. Tinh ap suat khong khi khi 6ng nam ngang?

b. Ong nam ngang, néu md dau 6ng bén phai thi Hg dich chuyén nhu thé
nao?

c. Ong thang dung, hai dau kin. Néu mé mot dau éng thi Hg dich chuyén
nhu thé nao?

1. Mé dau 6ng trén.

2. Mo dau ong dudi.

Giai:

B1: T6m tdt bai todn: .

Dai luong da biét: L
- Chiéu dai ong: L=50cm, chiéu dai cot Hg: I=10cm 2

- Ong thang dung thily ngan tut doan: d=6cm %’ '

- Lién h¢ kién thuc da biét: Ap suat khi quyén: p, =76cmHg ]
Dai lugng can tim: I

Mo nap Hg dich chuyén chiéu nao?

B2: Phan tich bai toan:

- Tim chidu dai cot khi: a=== - 50—;10 — 20cm

- Khi dit thang dtng, lwong khi c6 nhiét do khong ddi nén ap dung dinh luat

B6i-lo-Mariot: ( Ap suat ban dau mdi lugng khi 14 p,)
e Luong khi phia trén: pl=p.(a+d)=p, = p%

e Lugng khi phia trén: pl=p,(a-d)=p,= pid
a_



(a=20cm, d=6cm, 1, =26cm, 1, =14cm)
- Phan tich su can bang cta ap suit khi ong thang dumg 2 nip déu kin:
a a

p+l=p, p.mﬂ =P Q)
- M¢ dau ong trén khi ong thang dung:

R, :(I"‘Po)l.;_ (2)
- M¢ dau 6ng dudi khi dng thang dung:

Rl =(-1+R)L (3)
B3: Thuee hién ké hoach gidi todn:

a. Thay s6 vao (1) ta tim dugc: p=15,2cmHg

b. Khi md nip bén phai, so sanh ap suat luong khi bén trai: p=15,2cmHg va khi
quyén & bén phai: p, =76cmHg ta thdy Hg dé& dich chuyén sang bén trai.

Pl, =PI, =1, =4cm <> Al =1, -1, =16cm

c. Thay s6 vao (2) va (3) ta thu dugc két qua:

l, =3,5cm <> Al =1, -1, =10,5cm

l, =4,6cm <> Al =1, -1, = 21,4cm

B4: Bdnh gid két qua:

Déi chiéu két qua thu duoc véi cac diéu kién bai toan va thuc té thay phu hop.
Bai 2: ( Bai * sach gidi toan vat ly 10)

Mot xylanh nam ngang, kin hai dau. Trong xylanh c6 khong khi dugc mot

pittong rat mong khéi luong m = 500g chia xylanh thanh 2 : phan
bang nhau, mdi phan c6 thé tich V = 2lit, 4p suat Py = E‘%—'ﬁz
latm. Chiéu dai cua xylanh 1a 21 = 20cm. Cho xylanh ~ zly quay déu

vé6i toe d6 goc @ quanh truc thang dimg o gitra xylanh. Tinh wnéu pittong cach
truc quay mot doan r =2cm khi cén bang. Bé qua moi ma sat.

Giai:

B1: Tom tdt bai todn:

Dai luong da biét:

- pit tdng: m=500g=0,5kg

- mdi ngin khi: V=2 lit, p,=1atm

- chiéu dai xi lanh: 21=20cm



- khoang cach tir pit tong dén truc quay: r=2cm

Dai lugng can tim: w="?

B2: Phan tich bai toan:

- Nhiét d6 cac ngan khi khong d6i nén ap dung dinh luat Boi-Lo-Mariot tim

dugc ap sudt p; va p, & 2 ngan khi xi lanh quay véi toe dd goc o:

Pl =Rl =Pl,} >R =R P, =
- Phan tich cac lyc cia 2 ngan khi 1én pit tong:
+) Ngan phai gay ra lyc: F1=p;.S

+) Ngan trai gay ra luc: F,=p,.S

Téng hop luc gy ra gia tbc hudng tam:

F-F=F,

B3: Lién hé kién thirc cii:

Gia toc hudng tdm: a, = @’r
Lyuc hudng tam: F, =ma, =ma’r

B4: Thuee hién ké hoach gidi todn:

Fl—FzthteR,mS—PomS:mwzr

2PV

S0= |—2—
m(lz—rz)

B5: Pdnh gid két qua:

=290,5rad /s

Két qua thu duoc phu hop véi tat ca diéu kién véi bai toan.

2-QUA TRINH PANG TiCH:

a. Dinh Nghia:

La qua trinh bién d6i trang thai cia mot lugng khi ma thé tich duogc giit khong

dor.

b. Pinh luat Sac-lo:

Trong qua trinh déng tich cia mot luong khi nhét dinh ap suét luon ti 1¢ thuan

v6i nhiét do tuyét dbi:

pOT hay TBZhéng sO

A
\4
Vo>V4




T=t+273

c. Puong ding tich:

Puong biéu dién su phu thudc cua ap suit vao

nhiét d6 tuyét dbi khi thé tich khong d6i goi 1a duong

dang tich. Trong hé toa do (p,T) dd thi 1a

duong thiang c6 duong kéo dai di qua gdc toa do O.

d. BAI TAP MAU:

Bai 1:

Mot binh thép kin chira khi & 100kPa & nhiét &6 17°C. Lam ndng binh 1&n 57°C.
a. Tinh ap suét trong binh ¢ nhiét do 57°C.

b. V& dudng biéu dién sy phy thudc cua ap suit vao nhiét o trong hé toa do p-
T.

Giai:

B1: Tém tat bai todn:

- Pai lugng da biét:

Trang thai 1: p,=100kPa, t,=17°C

Trang thai 2: p,=? t,=57°C

- Pai luong can tim:

+) p=?

+) V& d6 thi.

B2: Phdn tich bdi todn va ké hoach gidi todn:
- Can d6i nhiét do:

T,=t;+273=290K

T,=t,+273=330K

- Doi ap suét:

p=100kPa=10"Pa

- Binh thép thi thé tich khong dbi, c6 thé ap dung dinh luat Sac-Lo.



- Puong biéu dién cia 4p suit vao nhiét do tuyét dbi trong hé toa do p-T 1
duong thang c6 duong kéo dai di qua gdc toa do O.

B3: Thuee hién ké hoach gidi todn:
- Ap dung dinh luat Sac-Lo:

PPy op 10330 11410°Pa
T, T 29

p(kPaa

- V& hé truc toa do p-T

114 [~ =7777TT =~

2 ~ A |

+ R X 4 23 A & 0 i . I
) Bi€u dién céc trang thai (1) va (2) 1én do thi w0 |__a )/:

|

|

+) N6i 2 diém ctia 2 trang thai ta thu dugc db thi ey
can v&. 290 300 T(K)

B4:Kiém tra két qua va dé thi:

Do thi thu duoc yéu cau phai c6 duong kéo dai qua goc toa do.

Bai 2: (Pé thi 30-4 nim 2007)

Mot binh chira 20g khi H, ¢ diéu kién chuan. Nut binh c6 khdi luong 2kg, tiét
dién ciia miéng binh S = 10 cm® Ap sut khi quyén P, =10°Pa, gia sir luyc ma sat
gifra nut véi mi¢ng binh la 6N.

a. Tinh s6 phén tir khi trong binh, thé tich ctia binh va mat d6 khi?

b. Phai nung binh dén nhiét d6 nao dé nat bay ra khoi binh?.

Giai:

B1: Tém tdt bai todn: .

T

-Dai luong d3 biét:

H,: m=20g, x=2g/mol
NUt binh: M=2kg, S=10cm*=10"°m?
Fms:6N

Ap suit khi quyén: P, =10°Pa
- Pai luong can tim:

a. N, V, n=?

b. t°C=?



B2: Phdn tich bai todn va ké hoach gidi todn:
- Lién hé kién thirc cii: +) diéu kién tiéu chuan: 0°C, 1latm, 1mol-22 4lit.
+) cong thuc tinh s6 mol, thé tich khi, mat dd.
- Phan tich céc luc tac dung nit binh: ( lién hé kién thirc chwong co hoc)
+) Trong luc: P=M.g
+) Ap luc cta khi quyén: Fo=Py.S
+) Luc do khi day lén: F=P.S
+) Luc ma sat huéng xudng: Frne=6N
B3: Thurc hién ké hoach giai todan:

a. S6 phan tir N =oN, =N, =60,2.10%.
U

Thé tich: V =0.22,4 = 2241 =0, 224m®;
Mat dd n= g = 268,75.10%

b.Nﬁtbibatrakhi:FZFmS+P88+FOePSZFmS+P+POS<aPzPO+¥

ma theo dinh luat Sac-Lo: % = TE < P=T R

0 0

T ZE(F’O+ P +P):T0
P S

+T_0.Fms+mg
P S

=343,98K hay t =70,98°C

B4:Kiém tra két qua:

Két qua phu hop véi cac yéu cu bai toan.

11.3-QUA TRINH PANG AP:

a. Dinh Nghia:

La qua trinh bién doi trang thai ctia mot lugng khi ma ap suat duogc giit khong
doi.

b. Pinh luiat Gay Luy-X4c:

Trong qua trinh dang ap ctia mot lwong khi nhat dinh ap thé tich ludn ti 1é thuan

v6i1 nhiét o tuyét doi: v 4 o,
P2>P,

VT hay \Tizhéng sO

T=t+273 o
2
c. Puwong ding nhiét: / /

Duong biéu dién su phu thudc ctua thé tich vao 0 >




nhiét d6 tuyét dbi khi ap suat khong doi goi 1a dudng
dang 4p. Trong hé toa do (V,T) dd thi 1a

duong thang c6 duong kéo dai di qua gdc toa do O.
d. BAI TAP MAU:

Bai 1: ( Sach giai toan vat ly 10)

12g khi chiém thé tich 4lit & 7°C, sau khi nung dang ap khéi luong khi 1a
1,2g/lit. Tim nhiét d0 ctia khi sau khi nung.

Giai:

B1: Tom tdt bai todn:

- Pai lugng da biét:

m=129g

Trang thai 1: t, =7°C =T, =280K , V, = 4lit

Trang thai 2: khoi luong riéng: D =1,2g/lit

- Pai lugng da biét:

Nhi¢t do trang thai 2: t, =?

B2: Phdn tich bdi todn va ké hoach gidi todn:
- Do qué trinh 12 dang ap nén co thé ap dung dinh luat Gay Luy-Xic:
Vv, _V,

Tl TZ
- Lién h¢ kién thuirc cli vé khoi lugng riéng:

D=—
\

- Khéi luong ludn bao toan nén khdi luong khi ¢ 2 trang thai 1a nhu nhau:

m =m, =129

B3: Thurc hién ké hoach gidi todn:
R ;2 A, m, 12 .
- Thé tich khi & trang thai 2: D, = v =V, = s =10lit

2
- Ap dung dinh luat Gay Luy-Xac:

ViV, 4 10

= —="=T,=700K =t,=427°C
T, T, 280 T,



B4:Kiém tra két qua:

Két qua phu hop véi cac yéu cau bai toan.

Bai 2: ( Sach gidi toan vatly 10)

Khi thoat ra theo 6ng hinh tru. O dau dudi khi ¢6 nhiét do 27°C va chuyén dong
v6i van tde 5Sm/s. Hoi van tde cuia ddu trén ctia dng ( co nhiét d6 227°C). Ap suét
coi nhu khong doi.

Giai:

B1: T6m tat bai toan:

- Pai lugng da biét:

Trang thai 1: t, =727°C,v, =5m/s

Trang thai 2: t, =227°C

- Pai lugng da biét:

Van tc ¢ trang thai 2: v, =2

B2: Phdn tich bdi todn va ké hoach gidi todn:

- Doi vé nhiét do tuyét doi: T, =727 +273=1000K, T, = 227 + 273 =500K

- Thé tich ctia lugng khi phan dng trén:

V,=v;.St (tlathot gian)

- Thé tich ctia lwong khi phan ong trén:

V, =v,.St (tlathoi gian)

- Vi 4p suat xem khong d6i nén c6 thé ap dung dinh luat Gay Luy-Xic:
v,V Vi T _v

1
Tl TZ V2 T2 V2
B3: Thuee hién ké hoach gidi toan:

L:ﬁ@@:E:w:Z,Sm/S
T, v, 500 v,

B4:Kiém tra két qua:
Két qua phu hop véi cac yéu cau bai toan.
4- PHUONG TRINH TRANG THAI KHi LY TUONG:

a. Cac thong so trang thai:



Mot lugng khi ¢ trang thai can béng ludén c6 ap suét P, thé tich V va nhiét
do T xac dinh. Cac dai luong p, V, T goi la cac thong s6 trang thai cua luong
Khi.

b. Phwong trinh trang thai ciia chat khi:

Mot luong khi nhat dinh khi bién ddi trang thai thi cac thong sb trang thai

ludn c6 mdi quan hé:

FEI_;V = const — p_ll_—vl = p_zr_Vz (const: phu thudc vao lugng khi)

1 2

c. Phwong trinh Men dé 1€ ép — Cla pé ron:

bV _m
T u
c. BAI TAP MAU:

Bai 1: ( Sach ning cao vat ly 10-Vii Thanh Khiét )

Trong mot xi lanh dit thing dung tiét dién 100cm® dugc day bang pit tong
cach ddy xi lanh 0,4m, c6 chira mot luong khi 1y twong & 27°C. Dit 1én pit tong
mot vat nang c6 khéi lugng 50 kg thi thay pit tong ha xuéng doan 8cm thi ding
lai. Tinh nhiét do ctia khong khi trong xi lanh lic dé, biét ap suat khi quyén 1a
Po=10° Pa. ( B6 qua ma sat giita pit tong va xi lanh, bo qua khéi luong pit tong,
ldy g=10m/s?).

Giai:

B1: Tom tat bai todn:

S=100cm?, h=0,4m, m=50kg, p,=10° Pa, d=8cm

+) TRang thai 1: ,=27°C =T, = 27+273=300K

+) TRang thai 2: t,=?°C

B2: Phdn tich badi todn va ké hoach gidi todn:

- Ban dau pit tdng nam can bang:ap suat khi trong xi lanh bang ap suét khi

quyén bén ngoai: p;=po.

- Sau khi dit vat nang lén pit tong, pit tong chuyén sang vi tri can biang moi:
mg

= + —
P2 =B S



B3: Thuee hién ké hoach gidi todn:
- Ap dung phuong trinh trang thai:

B _ PV i vi=S.h, V=S (h-d)
T, T,

- Thay s6 tinh toan ta thu duoc: T, =360K hay t,=87°C

B4:Kiém tra két qua:
Khi bi nén thi nhi¢t d§ lugng khi s€ tang 1én, két qua thu duogc hoan toan phu
hop véi thuc té.

Bai 2: (Pé thi du bi Duyén Hai Bic B nim 2013)

Trong xi lanh dit thang dung c¢6 chira mot

luong khi, ddy phia trén 1a mot pittong khoi

lrong m=1kg, dién tich S =10cm”. Pittong duoc %

giit bang 16 xo L nhe, dai, do cimg k =100N/m,

dau trén cua 10 xo c6 thé moc vao mot trong

nhing cai dinh ¢ dinh ¢6 do cao khac nhau nhu

hinh vé.

Ban dau, khi trong xi lanh c6 thé tich 05l va nhiét do 27°C. Lo xo mdc vao
diém O, dang bi nén mot doan 10cm.

1) Nung néng khi trong xi lanh dén nhiét do 127°C. Bé vi tri cua pittdng trong
x1 lanh khong ddi, cAn moc dau trén cua 10 xo vao diém M cach O mot doan bao
nhiéu, vé phia nao?

2) Nung néng khi trong xi lanh 1én dén nhiét do 227°C. Bé pittong nam & vi tri
phia trén va céach vi tri ban dau cua n6 mot doan 50cm, phai moc dau trén cta 1o
X0 vao diém N cach O mot doan bao nhiéu? Vé phia nao? Biét 4p suét khi quyén
p, =10°N/m?. Ly g =10m/s?.

Giai:

B1: Tém tdt bai todn:

m=1kg,S =10cm?, k =100N/m

P, =10°N/m?. Lay g =10m/s?



- Trang thai 1: V,=0,51, t;=127°C, Al, =10cm =0,1m

- Trang thai 2: V,=?, 1,=227°C, Al, =10cm=0,1m

B2: Phdn tich bdi todn va ké hoach gidi todn:

- Phan tich céc luc tac dung 1én pit tong & trang thai cAn bang ban dau:

Trong luc: mg, luc dan hdi, luc do khi quyén nén 1én pit tong, luc khdi khi day
pit tong Ién.

- Trong qué trinh dich chuyén cua pit tong ching ta c6 thé ap dung ding qua
trinh nao?

B3: Thuee hién ké hoach gidi todn:

1) Goi p 1 ap suit luc dau cta khi trong xi lanh.

Khi pit tong can bang: p :%+%+ P, =1,2.10°(N /m?)

pit tong khong dich chuyén nén qua trinh bién d6i trang thai ciia khi 1a qua trinh
dang tich.
Ap suit cta khi Iuc sau:

p'=-1r_—2 p=16.10°(N/m?)

1
Co p':m+ﬁ+ p, = Al'=50cm
S S
Vay lac sau 10 xo bi nén 50cm = phai méc 16 xo vao diém M phia duéi O cach
O mot khoang OM =40cm

2) Chiéu cao ban dau cua cot khi: h :\é =50cm

Khi pit tong dich chuyén 1én trén mot doan 50cm thi thé tich khi ting gap hai:
V, =2V

Tur phuong trinh trang thai = p, = F_)I_\</T3 =10°(N/m?)

3
.. N ~ N mg kA|3 N o~
Khi pit tong nam cén bang: p, = St TR Al, =-10cm =10 x0 dan 10cm.

Viay phai méc 16 xo vao diém N phia trén va cach O mot khoang



ON =50+10+10 = 70(cm)

B4:Kiém tra két qua:

Khi bi nén thi nhiét do luong khi s& ting 1én, két qua thu dugc hoan toan phu
hop véi thyc té.

Bai 3: (Chuyén dé Nhiét Hoc n thi hoc sinh gi6i qudc gia)
Trong mot 6ng hinh tru thang ding véi hai tiét dién khac
nhau c6 hai pitténg ndi véi nhau bang mot s¢i day nhe, ludn
cang, khong dan. Gilra hai pittong c6 1 mol khi 1i tudng.
Pittong trén co tiét dién 16n hon pittdng dudi 13 AS =10cm?.
Ap suat khi quyén bén ngoai la p, =10°Pa.

a) Tinh 4p suét p cta khi giita hai pittong.

b) Phai 1am néng khi d6 thém bao nhiéu do dé cac
pittong dich chuyén 1én trén mot doan | =5cm. Biét khoi
luong tong cong cua hai pittdng 14 m=5kg. Khi khong

lot ra ngoai.

Giai:

B1: Tém tdt bai todn:

a) CO S,—S,=AS va m=m, +m,

biéu kién can bang cua hai pit tong:

m T
P=Py+ Slg"'s_ szsl(p_po)_mlg (1)

1 1

m T
p+ 29 g =T =8, (p-p)+myg (2)

S, S,
Tu (1) va (2) = (5,-S,)(P—py) =(m +m,)g=mg
= p =%+ p, ~15.10°Pa
b) Khi 1am néng khi thi pittdng dich chuyén 1én trén mot doan |. Mudn pitténg
can bang & vi tri ndy thi p'= p(p’: 4p suét chét khi sau khi dich pittong)
Theo phuong trinh C — M:



pV =RT
p'(V+AV)=R(T + AT)

AT =T.AY _P Ay
Vv R
ma AV =1.AS
AS.

— AT = p.=22 ~ 09K
R

5- BAI TAP VE PO THI:
a. Phuong phap:

- Nam vitng duoc db thi cac dang qua trinh trong cac hé toa d6 p-V, V-T, p-T.

- Ap dung cac dinh luat chat khi tim cac thong s6 cho timg diém.

b. BAI TAP MAU:
Bai 1: ( Chuyén dé ning cao vit Iy 10-Vii
Thanh Khiét)

Mot mol khi 1y tudng thyc hién mot chu
trinh 1 - 2 - 3 - 4 (hinh v&). Biét T,=T, = 400K,
Ts= T,= 200K, V; = 40 dm®, Vo= 10 dm®. Xéc
dinh py, P2, P3, Pa
Giai:

B1: Tém tdt bai todn:

+) Pai lugng d3 biét:

T,=T, = 400K, T3= T,= 200K,
V1 =40 dm®, V,= 10 dm®

+) Dai lugng phai tim:

P1, P2, P3, Pa=?

B2: Phdn tich bai todn va ké hoach gidi todn:

+) Nhan biét cac dang qua trinh trong db thi:

1-2 dang nhiét, 2-3 dang ap, 3-4 dang nhiét, 4-1 dang ap.

40

10

+) Ap dung cac dinh Boi-Lo-Mariot, Pinh luat GayLuy-Xac.

B3: Thuc hién ké hoach giadi todn:



-Céc quatrinh4—1,2 -3 1adang ap vi V ti 1é v6i T.
- Cac qua trinh 1 — 2, 3 — 4 1a dang nhiét vi T, = 2T, , T, = 2T3, nén theo dinh

luat Gayluy- X4c:

ﬁ:ﬁ:\/‘l _ VT, :ﬁ:20dm3 ﬁ:ﬁjvz :ﬁzzwm:‘}
T]_ T4 T]_ 2 T2 T3 T3
- Ta co:

P1V1 = P2Va; P3Vs=psaVa , P1=Ps; P2 = Ps3
- Giai hé phuong trinh ta dugc: p; = ps = 0.83.10° Pa, p, = ps = 1,66.10° Pa.
B4: Kiém tra két qua:
Két qua thu duoc phu hop véi yéu cau bai toan.
Bai 1: ( P& thi hsg Iy 11 tinh Pién Bién nim 2011)
Mot khdi khi i tuong trong xilanh

NTe .. x .. Platm)t
dugc bién doi qua cac giai doan nhu doé thi

2 DR
hinh v& bén: / !
1 :

11-—-- (',',) !

a) Xac dinh cac qua trinh bién doi cua

khdi khi trén.

, nr gA .. s R O 300 900 T(=K)
b) Tinh nhiét do ¢ trang thai (2) va thé

tich sau cung ctia khi qua cac qué trinh bién
doi. Biét thé tich ban dau ctia khéi khi 1a 10 lit.
Giai:

B1: Tém tdt bai todn:

+) Pai lugng d3 biét:

p, =latm, p, = 2atm

T, =300K, T, = 900K

+) Dai lugng phai tim:
T,=2V, =7

3

B2: Phdn tich bai todn va ké hoach gidi todn:

+) Phén tich cac dang qua trinh:



- Qua trinh bién d6i tir trang thai (1) dén trang thai (2) 1a qua trinh dang tich (V
= Const)

- Qua trinh bién dbi tir trang thai (2) dén trang thai (3) 12 qua trinh dang ap (V =
Const)

- Ap dung cac dinh luat chat khi lién quan to1 dd thi.

B3: Thurc hién ké hoach giai todn:

QT () -> (2 tace: 1-2
Tl TZ
L7 RTL_2300_ 00,
R
- QT (2) -> (3) ta co: \é:\éaﬁz\é:\/ﬁ\ﬂzwzw lit.
T, T, T, T, T, 600

B4: Kiém tra két qua:

Két qua thu duoc phu hop véi yéu cau bai toan.

6- NGUYEN LY THU NHAT CUA NHIET PONG LUC HOQC:
a. Dinh nghia:

Tong dai s6 cong A va nhiét luong Q ma hé trao doi voi mdi trudng ngoai
bang d6 bién ndi ning AU = U, — U, cua hé; d6 bién thién noi ning nay khong
phu thudc vao qué trinh cu thé duoc thuc hién ma chi phu thudc vao trang thai
dau (1) va trang thai cudi (F) caa qua trinh.

b. Biéu thurc:
Q=AU-A=AU+A’

Q: Nhiét lugng ma h¢ nhan duoc.
A: Cong nhan dugc cua hé.

A': Cong sinh ra cua hé.

AU =nC,.(T,-T,)
Vv,

A = pdv
Vi

c. BAI TAP MAU:
Bai 1: ( Chuyén dé Duyén Hai nam 2013)



. C : .
Khi 1y twéng ¢o chi s6 doan nhiét v = C_p dan theo quy luat p=aV véi o la

hang sb. Thé tich ban dau cua khi 1 Vg, thé tich cudi 1a qVo. Tinh:
a. B0 tang ndi nang cua khi.
b. Céng ma khi sinh ra.
c. Nhiét dung mol cua khi trong qua trinh do.

Giai:

B1: Tém tat bai todn:

Pay 1a bai toan ¢ tinh tong quat xem nhu di biét cac dai luong: 7,q,V,,

B2: Phdn tich bdi todn va ké hoach gidi todn:

aww="c (T,-T)

- B6 bién thién nodi ning: H

Phai biéu dién duoc C, qua hé s6 poat xong:
i+2 2 i R

j/=f:>i=—:>Cv=lR=—
i y—1 2 A-1

- Cong sinh ra phai tich theo cong cu toan hoc tich phan:

A :Vf p.dv

bay Vié bai toan trong d6 quy luat bién d6i cua khi duoc dién ta bang phuong
trinh toan hoc: p = aV. Khi giai, ta can bam sat va khai thac triét dé phuong trinh

nay.
B3: Thuc hién ké hoach gidi todn:

a. Do tang ndi nang cua khi: AU =%CV (T,—T,), v6i T, 1a nhiét do cudi,
To la nhiét do dau.

Tir phuong trinh dién ta qué trinh bién d6i cua khi, ta suy ra:

p,V, =aV? = RT,
u



R X

Tu C, = 1 dan dén R=(y—1)C,, thay vao cong thrc trén, ta dugc:
m
povo :_(y_l)CvTO ]( )
u
Tuongty PV, =QaVy = %(v -1)C,T, (2)
m aV? ,
T (1) va(2),suyra: T, =9°T, va —C, = % thay vao biéu thirc cua
AU | guoc:
2
-1
AU=av2 T2
v-1

aVo

Vi 2
b. Cong ma khi sinh ra; A'=-A= I pdV=j ochV:OL\Z/0 (q2—1)
Vo

Vo

c. Nhiét dung mol cua khi:

Theo nguyén ly I, nhiét lugng ma khi nhan duoc la

Q:AU—A:AU+A’:aV02(q2—1) v+l
2(y-1)
AU A
Nhit dung mol caa khi 13 C=V§T= _° ___ —
M(Tl_TO) H(Tl_TO) M(TI_TO)
R
Suy ra: C=CV+E:const

B4: Kiém tra két qua:
Két qua thu duoc phi hop véi yéu cau bai toan.
Bai 2: (P& thi chinh thirc Duyén Hai nim 2009)
Mot luong khi 1y tuéng don nguyén ti bién
d6i tir trang thai 1 dén trang thai 2 nhu hinh v&. 4Py

Py




1, Viét phuong trinh biéu dién su phy thudc cta nhiét do vao thé tich, va vé do
thi biéu dién phuong trinh do.
2, Viét phuong trinh biéu dién sy phu thudc cua nhiét luong ctua chit khi vao thé
tich, va v& db thi biéu dién phuong trinh d6. Néu rd giai doan khi nhan nhiét,
truyén nhiét.
Giai:
B1: Tém tdt bai todn:
+) Khi don nguyén tir: i=3
+) p=4p,V, =V, P, = PV, =4V,
+) Yéu cau: T=f(V)=? V& d0 thi.
Q=f(V)=? V& do thi.

B2: Phdn tich bdi todn va ké hoach gidi todn:

- Gap dang toan nay thuong di lap phuong trinh di qua diém (1) va (2).
- Ap dung phuong trinh (C_M) tim dugc sy phu thudc T vao thé tich V.
- Khdo sat phuong trinh bac 2 theo phuong phap trong toan hoc.

B2: Phdn tich bdi todn va ké hoach gidi todn:

- Phuong trinh dudng thang biéu dién trén db thi ¢6 dang: p=aV +b

- Puong thang di qua trang thai 1(4p,;V,) ; 2(p,;4V,), ta co:

—Po
- a=—2 _
{4p° a.\/0+b<:> V, :>p:ﬂ.\/+5p0
p, =4V, a+b b=5p, V,
1) T 1 _gosT,

Theo phuong trinh C_M, ta ¢o:

6,25T------==
P P N

pV =nRT =T = _p\R/ (2) b A C

n I

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



nRV nkR

0

T ( pOV 5p0j pO V2+5pOV
nR\ V,

Do thi:
Toa do dinh Parabol li: (2,5V,:6,25T, ) véi T, = po;’o
n
V=0
T=0=>
V=5V,

2, Xét qua trinh bién d6i cta chat khi tir trang thai 1(4po,Vo) dén trang thai
3(p,V) bat ki.

- b6 bién thién ndi nang:

I 3 4pV
AU.. =nC, AT =n—R(T —4T.)=2nR| T - 2%
1 =NCy 2 ( o) 2 ( nRj

:gnRT -6pV,

- ViV
>V, nén trong qua trinh trén chat khi thuc hién cong:

Az = S13vv0 1(4p0 + p)(V -V )

1 1
:§[4p0v —4pV, + pV — pV,|=2pV —2pyV, +§ pVvV - pV,
- Theo nguyén 1y I, nhiét lugng
Q=AU+ A, —§nRT 6PV, +2P,V —2p,V, +% pVv —% PV,

=2pV +2pV —%DVO—SDOVO

:ZV{Vp°V+5pO}+2pO > {Vpovao} 8p.V,

0 0

V
TV, ) 2 P

0



25 21

_ —2 po 2
< Q= Vv, \Y +2poV 2poVo
- Do thi:
- Toa do dinh Parabol: (§VO ; 289 pOVOJ
8 32
Nhan 239
xét: Tir d0 thi ta thiy R

+ Chat khi nhan nhiét trong qua trinh 33
thé tich bien doi tr V=V, dén 4

v =2y 3125V,
8

+ Chéat khi truyén nhiét trong qua

trinh thé tich bién d6i tir V = %vo =3,125V, dén V =4V,

B4: Kiém tra két qua:

Két qua thu duoc phu hop véi yéu cau bai toan.

KET LUAN

Phéan nhiét hoc chira dung mot mot s6 nguyén 1y rat co ban, c6 pham vi ap
dung kha rong vao thuc té nhu may nhi¢t, dong co xang, Diazen..., nd la ph?m
rat quan trong cho cac 16p chon, 16p chuyén & cac truong THPT dic biét dbi véi
cac truong THPT chuyén. Viée giup cho hoc sinh hiéu mot cach diy du va sau
sic, dong thoi van dung tét nhitng quy luat ky diéu cta chat khi 1a rat quan
trong, dac biét la dbi véi hoc sinh trong doi tuyén HSG va hoc sinh céc 16p

chuyén Vat ly.

Bang viéc nghién ctru va tap hop cac tu liéu, trén day, toi da trinh bay mot
s6 van dé co ban xoay quanh noi dung, cac quy luat, dinh luat cua chat khi vao
mot sd bai tap van dung c6 tinh phan loai va dinh huéng. Chuyén dé nay da
dugc tién hanh trién khai cho cdc em hoc sinh 16p chuyén Vat 1y va cac em trong
d6i tuyén on luyén thi HSG cta truong THPT chuyén.

Do dugc hoan thanh trong thoi gian ngan, ciing v6i kinh nghiém vé chuyén
mon con c6 nhimng han ché nhét dinh nén chac chin chuyén dé khong thé tranh

khoi nhitng thiéu s6t. Rat mong nhan duoc nhimg v kién dong gop quy bau tir



cac quy thay cd va cadc em hoc sinh dé chuyén dé dugc hoan thién hon va thuc

su hiru ich./.



