PHYSICS TEAM — HUONG DAN GIAI CHI TIET

HUONG DAN GIAI CHI TIET
PE KIEM TRA GIUA HQOC Ki I - MON VAT LI 12
Ma dé 203 — Thoi gian lam bai 45 phiit

PHAN I. CAU TRAC NGHIEM NHIEU PHUONG AN LUA CHON
PHAN I. TRAC NGHIEM NHIEU PHUONG AN LUA CHON

Ciu 1. Goi k 13 hang s6 Boltzmann, T 1a nhiét d6 tuyét di. Pong ning tinh tién trung binh ctia mot
phéan tir khi 1i tudng dugce xac dinh boi cong thirc

A Eq=2kT?,
= _ 3
B'Ed=EkT
= 2
C.Ed=§kT.

D. Eq = kT2,
Pap an: B.

Pong nang tinh tién trung binh ciia mot phan tir khi Ii tuong 1a Ey = %kT.

Céu 2. Mot thang nhiét do X 1ay diém bang 1a —10 °X va diém s6i 1a 90 °X. Nhiét d6 ctia mot vat 1a
40 °C thi trén thang X c6 gia tri bang

A.20°X.
B. 30°X.
C.40°X.
D. 50 °X.
Pap an: B.
Hai thang nhiét do c6 quan hé tuyén tinh. Vi 0°C < —10°X va 100°C < 90°X nén ty = t. — 10.
Véit, =40°C, suyraty = 30°X.
Cau 3. Nhiét ké nao sau day hoat dong dua trén su dan né vi nhiét cua chét long?
A. Nhiét ké hong ngoai.
B. Nhiét ké kim loai.
C. Nhiét ké dién tur.
D. Nhiét ké thiy ngan.
Dap an: D.
Nhiét ké thily ngan hoat dong dua trén su dan nd vi nhiét ctia thily ngan, 1a mot chét long.

Ciu 4. Trong qué trinh nung noéng dang ap mot lugng khi x4c dinh, khoang cach trung binh giita cac
phéan tur khi

A. khong doi.
B. giam di.
C. giam dén gia tri nho nhét rdi ting lén.
D. tang lén.
Dap an: D.
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PHYSICS TEAM — HUONG DAN GIAI CHI TIET
Qua trinh ddng ap c6 % = hing s6. Khi nung néng, T ting nén V ting; mat d6 phan tir giam va
khoang cach trung binh gitra cac phan tir tang.
Céu 5. Goi p, V va T 1an luot 13 4p sudt, thé tich va nhiét do tuyét dbi cua mot lwong khi 1i twéng xéac
dinh. Cong thirc nao sau day mo ta dung dinh luat Boyle?

14 3 4
A. o hang so.

B. pV? = hang sd.
C. pV = hang sb.
D. % = hang sb.
Pap an: C.
Dinh luat Boyle cho mét luong khi xac dinh trong qua trinh dang nhiét: pV = hang sb.
Céu 6. Dé x4c dinh nhiét hoa hoi riéng cta nude bang phuong phap nhiét luong, can do
A. nhiét luong cung cip va thoi gian cung cip nhiét lugng.
B. nhiét luong cung cip trong mot khoang thoi gian bat ki.
C. nhi¢t luong lam nude hoa hot va khdi luwong nudc da hoa hoi.
D. khéi lwong va thé tich ban dau ciia nudc.
Pap an: C.
Nhiét hoa hoi riéng dugc xac dinh boi L = % do d6 can do nhiét luong dung dé hoa hoi va khéi
lugng chat long da hoa hoi.

Céu 7. Mot lugng khi c6 thé tich 200 cm? & 16 °C va ap suat 740 mmHg. Thé tich cta luong khi
nay ¢ diéu kién chuén la

A. 184 cm3.
B. 1,02 m3.
C. 18,4 cm3.
D. 1,84 m3.
Dap an: A.
Ap dung phuong trinh trang thai cho hai trang thai:
piVi _ poVo
Ty To
Vo6iT, =16+ 273 =289K, T, = 273 K, p, = 740mmHg, p, = 760 mmHg:
Vo =200 740 273 184 cm3
0= #0760 289 T

Cau 8. Nhiét nong chay riéng cua dong 1a 1,8 x 10° J/kg. Phat biéu nao sau diy dung?
A. Mot khdi dong bat ki téa ra 1,8 x 10° ] khi nong chay hoan toan.
B. Mdi kildgam dong toa ra 1,8 x 10° ] khi hoa 16ng hoan toan.
C. Mdi kilogam dong can thu 1,8 x 10° ] dé néng chay hoan toan & nhiét d6 nong chay.
D. Mot khdi dong bat ki can thu 1,8 x 10° ] dé hoa long.
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bap an: C.
Gia tri A = 1,8 x 105 J /kg nghia 12 mdi kildgam ddng can thu 1,8 X 10°J dé nong chay hoan toan &
nhi¢t d6 nong chay.
Céu 9. Tinh chit nao sau day khong phai 1a tinh chét cta chit khi?

A. Céc phan tir chuyén dong hdn loan quanh céc vi tri cAn bang ¢ dinh.

B. Chat khi d& nén hon chat 16ng va chat ran.

C. Chat khi c6 tinh banh truéng, chiém toan bo thé tich binh chira.

D. Céac phan tir chuyén dong hdn loan va khong ngimg.
Dap an: A.
C‘eic ph?m tir chat khi chuyén dong hdn loan, khong nging va khong dao dong quanh céc vi tri can
bang co6 dinh.
C’ﬁu 10. Pua mot cde nude lanh ra ngoai troi nong, thay xuat hién mot 16p nude bam ngoai thanh
coc. Hién tuong nay la

A. ngung tu.
B. thang hoa.
C. néng chay.
D. bay hoi.
Dap an: A.
Hoi nude trong khong khi gip thanh cbe lanh bi ngung tu thanh cac giot nude bam ngoai che.

Céu 11. Nhiét dung riéng cua nuéc 1 4200 ]/ (kg - K). Bé 200 g nudc ting nhiét do thém 20 °C, can
cung cap nhiét luong

A.168000].

B. 16800 ].

C.1680].

D. 168].
Dap an: B.
Péim =200g = 0,2kg:

Q = mcAt = 0,2-4200-20 = 16800/.

Cau 12. Truyén cho khi trong xilanh nhiét lugng 100 J. Khi né ra va thuc hién cong 70]. Do bién
thién ndi nang cua khi 1a

A.40].

B.50].

C.20].

D. 30].
Dap an: D.
Khi nhan Q = 100/ va thuc hién cong W = 70 J:

AU =Q —-—W =100-70=30J.
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Cau 13. Nén du cham mot lwong khi li tuéng sao cho thé tich giam 2 1an ¢ nhiét d6 khong d6i. Khi
do6 ap suat cua khi

A. tang 2 lan.
B. tang thém 4 1an.
C. giam 2 lan.
D. khong thay doi.
Dap an: A.
Qua trinh dang nhiét: p,V; = p,V,. ViV, = % nén p, = 2p;.

Cau 14. Hinh dudi 1a cac dung cu dung trong thi nghi¢m do nhiét dung riéng cua nudec.

(3)
(1
(5) |

(2) (4)

Dung cu s6 (5) 1a
A. nhiét ké dién tu.
B. can dién tu.
C. nhi¢t lugng ké.
D. bién thé ngudn.
Pap an: B.
Dung cu s6 (5) 14 can dién tir, ding dé xac dinh khdi lugng nhiét luong ké va nude.

Céu 15. D6 thi nao sau ddy phu hop v6i qua trinh ding ap?

P, p P p

0 >V >V L— >V SV
(a) (b) (c) (d)
A. Hinh (a).
B. Hinh (b).
C. Hinh (c).
D. Hinh (d).
Dap an: D.
Trén dd thi p — V, qua trinh déng ap dugc biéu dién bang mot doan thang ndm ngang vi p khong doi.
Cau 16. Phuong trinh trang thai khi 1i tudng cho biét moi lién h¢ gitra
A. nhiét d6 va ap suét.
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B. nhiét do, thé tich va ap suét.
C. nhiét d6 va thé tich.
D. thé tich va 4p suét.
Dap an: B.
Phuong trinh trang thai pV = nRT lién hé ddng thoi ap suat p, thé tich V va nhiét do tuyét d6i T.
Cau 17. Khi chua déng cira, khong khi trong 6 t6 c6 nhiét do 20 °C. Sau khi dong ctra va d6 6 to

dudi troi nang, nhiét 4o khong khi trong 6 t6 ting dén 50 °C. Coi thé tich khoang xe va ap suat khong
khi trong xe khong d6i. So voi lic vira dong cura, ti 1€ phan tram so mol khi da thoat ra 1a

A. 9,0%.

B. 90,0%.
C.90,7%.
D. 9,3%.
Pap an: D.
Khi p va V khong d6i, tir pV = nRT suy ra nT = hang s6:
"2 _ L = 293 ~ 0,907.
n, T, 323 ’

Ti 1€ s0 mol da thoat ra:
ny —ny

- +100% = (1 —10,907) - 100% = 9,3%.
1

Céu 18. Hinh duéi 13 so dd thi nghiém do nhiét dung riéng cua nudc.

K )

L

Mot hoc sinh dung 150 g nude, nhiét do ban dau 62,5 °C. Von ké va ampe ké 1an luot chi 1,55V va
2,60 A. Sau 8 phut 52 giady, nhi¢t do ctia nude 1a 66,0 °C. Bé qua nhiét lwong ma nhiét luong ké va
diia khudy thu vao. Nhiét dung riéng cta nudc do dugc 1a

A.4023]/(kg - K).

B. 4084]/(kg - K).

C. 4200]/(kg - K).

D. 4050]/(kg - K).
Dap an: B.

Thoi giandunt = 8- 60 + 52 = 532 s, d0 tdng nhi¢t 46 AT = 66,0 — 62,5 = 3,5 K. Bo6 qua hao
phi:
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_ _ Ult

Ult = mcAT = ¢ = m

_ 1,55:2,60-532

= 7015035
PHAN II. TRAC NGHIEM PUNG - SAI

Ciu 1. Pé x4c dinh gan ding nhiét hoa hoi riéng cia nude, mot hoc sinh cho 0,5 kg nude ¢ 20 °C
vao 4m dién. Thoi gian dun tir 20 °C dén 100 °C 1a 5 phut 41 gidy; thoi gian dé 0,2 kg nudc hoa hoi
& nhiét d6 soi 1a 16 phuat 30 gidy. Bo qua nhiét dung ctia am, lay ¢ = 4,18 x 103]/(kg - K).

a) Nhiét luong 1am néng 0,5 kg nude tir 20 °C dén 100°C 14 176200 ].

~ 4084]/(kg - K).

b) Cong suit ctia bép dién xap xi 490 W.

¢) Nhiét lugng lam héa hoi 0,2 kg nuéce 1a 48419].

d) Nhiét hoa hoi riéng ctia nude xap xi 2,43 x 10°]/kg.
Tra loi: a) Sai; b) Ping; c¢) Sai; d) Pung
Nhiét luvgng lam néng nudc:

Q, = mcAT = 0,5 4,18 x 103 - 80 = 167200.
Cong suit bép:
Q4 167200

P:—:—

~ 490W.

Nhiét luong dung dé hoa hoi 0,2 kg nudc:
Q, = Pt, ~490,3- (16 - 60 + 30) ~ 4,85 X 10°].
Nhi¢t hoa hoi riéng:
L

L=—2~243x%x10°]/kg.
0.2 I/kg

a) Sai. Gia tri dung 12 167200/, khong phai 176200 J.
b) Piling. Cong suat bép xap xi 490 W'.
¢) Sai. Nhiét luong hoa hoi x4p xi 4,85 x 10° J, khong phai 48419 .
d) Ping. L ~ 2,43 X 10°] /kg.
Céu 2. Quan sat hinh m6 ta chuyén dong Brown trong chat khi.

Ong kinh ctia ‘%
N
S

kinh hién vi

£ —— — — N&p day thuy tinh B

&ng thuy tinh duwng khéi ?ii
Anh sang Khoi

>N Agi\g

So do thi nghi¢m quan sdt chuyén Quy dao chuyén déng ciia hat khoi
dong Brown trong khong khi trong khong khi

a) Kinh hién vi dung dé quan sat tryc tiép céc phan tir khong khi.
b) Anh sang gitip quan sat rd hon chuyén dong cua cac hat khoi.
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¢) Quy dao chuyén dong cua hat khoi c6 dang ziczac

d) Chuyén dong ziczac cta hat khoi 13 do 4nh sang chiéu vao 1am hat khoi chuyén dong.
Tra loi: a) Sai; b) Ding; ¢) Dung; d) Sai

a) Sai. Kinh hién vi quan sat cac hat khoi c6 kich thudc di 16n, khéng quan sat truc tiép cac

phéan tir khong khi.

b) Piing. Anh sang lam cac hat khoi hién & dé quan sat chuyén dong.

¢) Pung. Hat khoi chuyén dong theo quy dao gap khuc, hdn loan dang ziczac.

d) Sai. Chuyén dong Brown do céc phan tir khong khi va cham khong can bang vao hat khoi,
khong phai do anh sang gay ra.

Ciu 3. Xét khoi khi nhur hinh. Dung tay an manh va nhanh pit-tong, dong thdi nung néng khi bang
ngon ltra den con. Goi A va Q lan luot 1a cong va nhiét lugng ma khi nhan duoc.

. -

: |

a) A > 0 vi khi bi nén va nhén cong.

b) Q@ < 0 vi khi dugc nung néng.

¢) Noi nang cua khi ting nhung AU < 0.

d) Néu khi nhan coéng 100 ] va nhan nhiét luong 60 ] thi AU = 160 J.
Tra loi: a) Dung; b) Sai; ¢) Sai; d) Dung

a) Pung. Khi bi nén nén nhan cong, do dé 4 > 0.

b) Sai. Khi dugc nung néong nén nhan nhiét luong, do d6 Q > 0.

¢)Sai. ViA>0vaQ >0néndAU =4+ Q > 0.

d) Pung. AU = A+ Q =100+ 60 = 160].

Ciau 4. Cho 20 g khi Ii twéng bién doi tir trang thai (1) sang trang thai (2) theo d6 thi. Biét T, =
400 K va nhiét dung riéng dang ép ¢, = 910]/(kg - K).

p(kPa)
2 [§))]
100}~ +——2
| | V(dm?)
0 6 10

a) Qua trinh (1) sang (2) 13 qua trinh dang ap.
b) Chat khi nhan cong 400 .
¢) Chét khi truyén ra méi truong nhiét luong 2192].
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d) No6i nang cua khi giam 2512].
Tra loi: a) Pung; b) Pung; c) Sai; d) Dung

Tir dd thi: p = 100 kPa, V; = 10dm3, V, = 6dm3, T, = 400 K.

a) Ping. Ap suit khong d6i nén day 1a qu4 trinh ding 4p.

b) Pung. Khi bi nén nén nhan cong:

A=plV, —V,) =100%x10%3-4x 1073 =400].
¢) Sai. Vi ding ap nén;—j = % suy ra T, = 240 K. Nhiét luong khi nhan:
Q = mc,(T, — Ty) = 0,020 - 910 - (—=160) = —2912].
Khi truyén ra méi trudng 2912/, khong phai 2192 J.
d) Ping.
AU = A+ Q =400 — 2912 = —2512],

nén ndi nang giam 2512 J.
PHAN III. TRAC NGHIEM TRA LOI NGAN
Céu 1. Mot nha may thép mdi 1an luyén duoc 30 tin thép. Nhiét nong chay riéng cua thép 1a

2,77 % 10° J /kg. Tinh nhiét lvong can cung cip dé 1am nong chay hoan toan thép ¢ nhiét d6 ndng
chay. Pon vi: MJ.

Tra loi: 8310
Khéi lwong thép: m = 30t = 3,0 x 10* kg.
Q=mA=3,0x10*-277 %105 = 8,31 x10°] = 8310 MJ.

Céu 2. Mot lugng khi nitrogen c6 thé tich giam tir 21 dm3 xubng 14 dm3, 4p suat ting tir 80,0 kPa
1én 160,0 kPa va nhiét 6 sau 1a 300,0 K. Nhiét d6 ban dau ctia khi bang bao nhiéu kelvin?

Tra loi: 225
Ap dung phuong trinh trang thai:

12141 _ p2Va
Ty T,
pViT, 80-21-300
T, = = = 225K.
7 p,V, 160 - 14

Sir dung cdc théng tin sau cho Cau 3 va Cdu 4: Phdi mot ngudi truong thanh co thé tich 5,7 lit.
Khong khi trong phéi ¢6 4p suat 101 kPa, nhiét do 37 °C. SO phan tir oxygen chiém 21% tong s6
phan tir khong khi. Cho R = 8,31]/(mol - K) va N, = 6,02 x 1023 mol™1.

Céu 3. S6 phén tir oxygen trong phdi 1a x x 10%2. Tim x, lam tron dén hang phan mudi.

Tra loi: 2,8

S6 mol khong khi trong phoi:

_pV_ 101000-5,7 X 1073
" RT 8,31-310

n ~ 0,2235mol.

S6 phan tir oxygen:
Ny, = 0,21nN, = 0,21-0,2235- 6,02 X 10** = 2,83 X 10?2,

Vay x = 2,8.
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Ciu 4. Khi ngugi d6 hit su, khong khi trong phdi c6 1,4 x 1023 phan tir. Dung tich phdi khi d6
bang bao nhiéu lit? Lam tron dén hang phan mudoi.
Tra loi: 5,9
S6 mol khi:
N 1,4x102%

TN, T 602x 102

Thé tich phoi:
nRT i

V= T ~ 5,93 X 1073m3 = 5,93 lit.
Lam tron dén hang phan muoi: V ~ 5,9 lit.
Céu 5. Cim thang ding mot 6ng thuy tinh dau trén kin, ddu duéi hd vao chau thiy ngan. Phan 6ng
phia trén mit thity ngan dai £ = 76 cm; luong khi trong 6ng c6 n = 1073 mol. Nhiét 6 khi giam
10 °C. Ap suat khi quyén 12 76 cmHg; noi ning mol cta khi ¢6 dang U = C, T, véi C, =
20,5]/(mol - K) va R = 8,31]/(mol - K). Tinh nhiét luong khi toa ra, 1am tron dén hang phan tram
joule.
Tra 1oi: 0,25
Goi x 1a chiéu dai cot khi. Do £ = 76 cm dung bang do cao cot thiy ngan biéu dién ap sut khi
quyén, tacop x x. ViV = Sxnénp « V.
Vi qua trinh cé p = kV, cong khi thyc hién Ia

V2 1 1
W= pav = E(pZVZ —pVi) = EnR(Tz —Ty).
141

Khi gidm nhiét d§ 10 K nén cong ma khi nhan:
1
A= —W=§nR-10.
D bién thién nodi nang:
AU = nCy (T, — T;) = —nCy - 10.
Tu AU = A+ Q:
R
Q=4U—-A=—-n (CV +§> 10 = —0,2466].
DAu 4m cho biét khi toa nhiét; d6 16n nhiét luong téa ra xép xi 0,25].
Cau 6. Mbi gio c6 580 kg nudc néng di qua mot may sudi; nhiét ¢ nude giam 6,0 °C. Biét ¢ =
4180]/(kg - K). Tinh nhiét luong nudc téa ra trong mdi gio, don vi MJ, lam tron dén hang phan
muoi.

Tra loi: 14,5

Q = mcAT = 580 -4180- 6 = 1,45464 x 107 ] = 14,5464 M].
Lam tron dén hang phan muoi: Q ~ 14,5 MJ.
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  p V = hằng số
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  20    ∘ C
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  16800   J
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  p
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  p


  V


  T
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  9 , 0 %
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  9 , 3 %


  p


  V


  p V = n R T


  n T = hằng số


      n 2    n 1 =     T 1    T 2 =  293 323 ≈ 0 , 907 .


      n 1 −   n 2    n 1 ⋅ 100 % =  ( 1 − 0 , 907 ) ⋅ 100 % ≈ 9 , 3 % .
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  62 , 5    ∘ C .


  1 , 55   V


  2 , 60   A .


  8


  52


  66 , 0    ∘ C .


  4023   J /  ( kg ⋅ K )
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  20    ∘ C
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  41
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  16


  30


  c = 4 , 18 ×  10 3   J /  ( kg ⋅ K )


  0 , 5   kg
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  100    ∘ C
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  490   W
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  48419   J


  2 , 43 ×  10 6   J / kg
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  4 , 85 ×  10 5   J


  48419   J
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  A


  Q


  A > 0


  Q < 0


  𝛥 U < 0


  100   J


  60   J


  𝛥 U = 160   J


  A > 0


  Q > 0


  A > 0


  Q > 0


  𝛥 U = A + Q > 0


  𝛥 U = A + Q = 100 + 60 = 160   J
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    T 1 = 400   K


    c  p = 910   J /  ( kg ⋅ K )


  400   J
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  2512   J
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    V 1 = 10   d   m 3


    V 2 = 6   d   m 3


    T 1 = 400   K


  A = p  (   V 1 −   V 2 ) = 100 ×  10 3 ⋅ 4 ×  10  − 3 = 400   J .


      T 2    T 1 =     V 2    V 1


    T 2 = 240   K


  Q = m   c  p  (   T 2 −   T 1 ) = 0 , 020 ⋅ 910 ⋅  ( − 160 ) = − 2912   J .


  2912   J


  2192   J


  𝛥 U = A + Q = 400 − 2912 = − 2512   J ,


  2512   J


  30


  2 , 77 ×  10 5   J / kg


  m = 30   t = 3 , 0 ×  10 4   k g


  Q = m 𝜆 = 3 , 0 ×  10 4 ⋅ 2 , 77 ×  10 5 = 8 , 31 ×  10 9   J = 8310   M J .


  21   d  m 3


  14   d  m 3


  80 , 0   kPa


  160 , 0   kPa


  300 , 0   K


      p 1   V 1    T 1 =     p 2   V 2    T 2 .


    T 1 =     p 1   V 1   T 2    p 2   V 2 =   80 ⋅ 21 ⋅ 300  160 ⋅ 14 = 225   K .


    T 1 =     p 1   V 1   T 2    p 2   V 2 =   80 ⋅ 21 ⋅ 300  160 ⋅ 14 = 225   K .


  5 , 7


  101   kPa


  37    ∘ C .


  21 %


  R = 8 , 31   J /  ( mol ⋅ K )


    N  A = 6 , 02 ×  10 23   mo  l  − 1


  x ×  10 22


  x


  n =   p V  R T =   101000 ⋅ 5 , 7 ×  10  − 3  8 , 31 ⋅ 310 ≈ 0 , 2235   m o l .


    N    O 2 = 0 , 21 n   N  A ≈ 0 , 21 ⋅ 0 , 2235 ⋅ 6 , 02 ×  10 23 ≈ 2 , 83 ×  10 22 .


  x ≈ 2 , 8


  1 , 4 ×  10 23


  n =   N    N  A =   1 , 4 ×  10 23  6 , 02 ×  10 23 .


  V =   n R T  p ≈ 5 , 93 ×  10  − 3     m 3 = 5 , 93   l í t .


  V ≈ 5 , 9   l í t


  ℓ = 76   cm


  n =  10  − 3   mol


  10    ∘ C .


  76   cmHg


  U =   C  V T


    C  V = 20 , 5   J /  ( mol ⋅ K )


  R = 8 , 31   J /  ( mol ⋅ K )


  x


  ℓ = 76   c m


  p ∝ x


  V = S x


  p ∝ V


  p = k V


  W =   ∫    V 1    V 2  p   d V =  1 2  (   p 2   V 2 −   p 1   V 1 ) =  1 2 n R  (   T 2 −   T 1 ) .


  10   K


  A = − W =  1 2 n R ⋅ 10 .


  𝛥 U = n   C  V  (   T 2 −   T 1 ) = − n   C  V ⋅ 10 .


  𝛥 U = A + Q


  Q = 𝛥 U − A = − n  (   C  V +   R 2 ) 10 ≈ − 0 , 2466   J .


  0 , 25   J


  580   kg


  6 , 0    ∘ C .


  c = 4180   J /  ( kg ⋅ K )


  Q = m c 𝛥 T = 580 ⋅ 4180 ⋅ 6 = 1 , 45464 ×  10 7   J = 14 , 5464   M J .


  Q ≈ 14 , 5   M J

