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CAU 1 (4,0 diém)

Mot giot mua dugc hinh thanh va roi xuyén qua ddm may chira cac hat nude nho li ti, phan
bd déu va nam lo ling trong khong trung. Trong khi roi, giot mua tich dan nudc bang viéc nhap
tat ca nhimg hat nudc nho trén dudng ma nd quét qua dam may. Ta gia thiét mot cach 1y tuong
hoa bai toan nay: Khong khi khong 1am anh huong dén chuyén dong cua giot mua, kich thudce
ban dau cta giot mua nho khong dang ké va giot mua ludn c6 dang hinh cau. Khéi luong riéng
clia giot mua va ciia ddm may hoi nude tuong tmg 13 p, po va dugc coi 1a cac hing sd.

1. Ban kinh giot mua r phu thudc vao thoi gian t theo mot ham ) r(t) nao d6. Lap phuong

trinh vi phan ciia ham nay.
2. Gia thiét r(t)cc') dang r(t) =A(&J gPt’. Trong d6 A, a, B, y 1a cac hé sb khong thi
p

nguyén va A 1a mot s6 khdng phu thudc vao tham sb nao; g 13 gia tc trong trudng. Xac dinh gia
tri cia cac hé sd A, a, B, v.

3. Tim gia tdc cua giot mua khi n6 chuyén dong trong dam may.

4. Tinh @6 bién thién co ning cua giot mua theo dd cao h ma nd di roi ké tir lac duge hinh
thanh.

CAU 11 (3,0 diém)

Mot binh hinh tru chira nudce ¢ béan kinh trong r = 10 cm va chiéu cao du nho. Hinh tru duoc
day chat bang mot nap hinh ban ciu c6 cing ban kinh trong voi hinh try. Ban dau nhiét do cua
binh 1a t; = 90°C va 4p suit bén trong ban cau 1 po = 10° Pa. Biét rang dudi ap suit po nudc s&
sOi & nhiét do to = 100°C.

1. Néu binh dung va ndp cach nhiét tuyét dbi thi co thé dun soi duge nudc ¢ trong binh hay
khong, khi qua trinh dun 13 du chdm dé binh ludn & trang thai can bang nhiét? Tai sao?

2. Chirng minh rang ap suat hoi bao hoa p phu thudc vao nhiét do T theo phwong trinh Claperon-
1dT _V,-V, V,
Tdp L L’
trong d6 V,,V, l1an luot 1 thé tich riéng ctia chat & thé hoi, thé long va V, 0 V,; L 1 nhiét hoa

Clausius:

hoi riéng.

3. Gia sir ¢6 mot co ché nao d6 dé truyén nhiét tir trong binh ra ngoai théng qua nip day (cho
mot dong nude lam mat chay qua lién tuc ching han), sao cho trong sudt qua trinh dun, nhiét do
ctia hdn hop khi va hoi nudc & trong ving khong gian dudi nap day luon duge duy tri ¢ nhiét do
to. Cho nudc c6 khdi lwong mol 13 p = 18,0 g.mol2, nhiét hoa hoi riéng & ap suét po la L = 2260
J.g7! va co thé coi nhiét hoa hoi riéng 1a hang sé khi nhiét do thay doi nho, hang sb khi R = 8,31
J.mol-1.K-1. C6 thé coi gan dung hoi nuréc bao hoa 14 khi Iy tuong.

a) Nudc trong binh sé& soi khi duoc dun dén nhiét do t bang bao nhiéu?

b) Tinh nhiét lwgng ma binh truyén cho h¢ thong lam mat trong mot gidy dé trang thai soi ctia
nuéc trong binh luén dugc duy tri mot cach 6n dinh.
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CAU 111 (3,0 diém) L
Mot dng day solenoid hinh try, chiéu dai L, ban kinh I $900000000000000000%

a, gom N vong diy quan sat nhau (cach dién véi nhau). fi_ _____ (ISRl L
Cho dong dién cuong do I chay trong day. : :

1. X4ac dinh cam ung tir tai mot diém trén truc cua éng
day va nhin ban kinh hai dau éng solenoid duéi cac goc
lan lugt 1a B,va B, (Hinh 1).

2. Chon hé truc toa d6 nhu Hinh 2, gbc O nam trén truc va Ay
cach déu hai dau dng. Mot hat ¢6 dién tich q (q > 0), khéi ’
lwong m chuyén dong véi van toc ban dau v tir rat xa theo
phuong truc Ox vé phia éng day. Tim tdc do 16n nhat dé dién
tich g khong cham vao dng. Gia thiét rang tai ving bén trong -
V%l gan tim cua ong solenoid,’ tir truong 1a déu va co gida tri 7 | \"V\.m,q
bang tur truong trén truc cua ong. Bo qua moi ma sat va anh Ta
hudng cua trong luc.
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Hinh 1

CAU IV (4,5 diém)

1. M6t chum sang hep cong suét P chiéu t6i qua cau trong sudt, chiét suat n dudi goc téi 0.
Céc hé s truyén qua va phan xa tai mat phan cach twong tng 12 T va R. Chon hé truc toa d6 Oyz
trung véi mat phang t4i cta chum séng, c6 gde O tai tAm qua cau, truc Oz hudng theo hudng cia
chim sang t6i. Chimg minh rang cac thanh phan lyc F, va Fy ma chum sang tac dung 1én qua cau
c6 biéu thire nhu sau:

2 f—
f P L Reos20 T [ cos(20-2¢)+Rcos260 ]

c 1+R?*+2R c0s 2¢

T?|sin(20—-2¢)+Rsin20

e —PlRsinge_ T L i 9) ]
V¢ 1+R? + 2R cos 2¢

trong do ¢ la goc khuc xa l4n dau, ¢ 13 van tdc anh sang trong chan khong.

2. Chum sang song song ly tudng la mét chum sang cd mat phan cach rd nét gitra moi truong
c6 song truyén qua va moi trudng khong co song truyén qua, dong thoi cudng do sang duoc phan
bd déu bén trong chim. Tuy nhién do nguyén Iy bat dinh Heisenberg (hay ndi cach khac do nhiéu
xa theo quan diém so6ng) ma thyc té c4c chum sang khong c6 mat phan cach rd nét va song truyén
di chiém toan bo khong gian. Trong hé toa do
try ma truc Oz tring véi duong thing ndm & tim
ciia chim va huéng theo chiéu truyén song,
phan bb cudng d6 anh sang trong chum c6 dang:

trong d6 P 1a cong suat ciia chum sang va

W(Z) A

2

z . a1 4

W(Z) =W, 1+[—J , Vo1 z, 1a mot hang so.
Z0

a) Xét ludng photon dén mit phiang z = const. Cong thirc (*) cho thidy mat do dong photon tai

truc (r = 0) 1a 16n nhat, sau d6 gidm rat nhanh theo r. Bé mo ta chum sang, nguoi ta dung dai
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lugng goi la ban kinh cua chum & dugc dinh nghia 1a can quan phuong cua toa do r ma cac
_ . w(z)
hoton dép tdi, tirc 13 o =, /(r*). Chimg minh rang 6 = —~2.
p ap J(r*) g g >

b) Tai mit phang z = 0, bé rong ctia chiim sang 1a nho nhat va bang w,. Khi z cang 16n, chum
sang cang xoe rong ra. Khi z du 16n thi bién cua chum sang c6 dang mat nén véi dinh ¢ tam chum
sang va goc ¢ dinh la 0, (Hinh 3). St dung hé thic bat dinh Heisenberg, ching té rang giita
0,, W, va budc séng A c6 mdi lién hé: 6, ~ L

0

3. Pt qua cau ¢ ban kinh a0 w, va cac hé s6 T=10, R = 1 vao chim sang ndi & y 2 sao cho
tAm qua cau c6 toa d6 z=0, r = 0. Tinh lyc tic dung 1én qua cau do.

Cho: - Coéng thirc Euler: e'* =cosa+isina;

- Khai trién —1 =14+ x+X? +... véi x| <1.
1-x
CAU V(3,5 diém)

Trong bai todn nay, ta xét buc xa dién tir trong mot hop kin c¢6 thanh phan xa 1y tuéng. Theo
quan diém cua Vat Iy Luong t, buc xa dién tu 1a tdp hop cac hat chuyén dong hon loan khong
tuong tac vdi nhau goi 1a cac photon. N6i mdt cach khac, buc xa dién tir 1a mot khi photon co
nhiéu mat twong tw nhu khi 1y tudng va do d6 nhiéu tinh chat ctia n6 ¢ thé dwoc thiét lap dua
trén thuyét dong hoc phan tir. Tt nhién ciing c6 nhitng khac biét cin ban. Chang han, trong cliing
mot mdi trudng tat ca cac photon déu chuyén dong véi ciing mot van tée. Ngoai ra sb lugng cac
photon ciing khong phai 1a khong doi khi thay dbi trang thai: ching c6 thé duoc sinh ra hodc bi
hap thu.

1. Trude hét, ta gia thiét cac photon trong hop chi c6 mot tan sb f duy nhat. Goi u 1a mat do
nang lugng cua khi photon trong hop.

a) Ching minh rang 4p suat P do khi photon tao ra khi va cham vao thanh hop c6 gia tri:

leu
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b) Tudng tugng trén thanh hop c6 khoét mot 16 nho, hiy bicu dién nang lwong do cac photon
bay ra mang di trong mot don vi thoi gian trén mét don vi dién tich theo u va c.

2. Thuyc té, birc xa dién tir trong hop 13 tip hop cac photon vai rat nhiéu tan s6 khac nhau tir 0
dén vo6 cung. Goi du(f) 1a mat d6 nang luong cia khi photon c6 tan s6 nam trong khoang f dén
f + df.

a) Chimg to rang 4p sudt va ning sut birc xa cta khi photon van dugc tinh theo ¥ 1, khong
phu thudc vao dang cu thé cua ham du(f).

3
b) Ly thuyét lugng tir cho biét du(f) = %
c’(e"*-1)
sb6 Boltzmann, T 13 nhiét do tuyét ddi cta khi photon. Tim mat d0 nang luong téng cong u cua
khi photon (g véi moi tan s6.
¢) Entropi S ctia mot hé phu thude vao thé tich V va nhiét d6 T dudi dang S = f(V,T) + So, voi
Sola mot hang sb. Tim f(V,T), biét d bién thién entropi dS trong qua trinh can bang v6 cling bé

0Q

lién hé v6i nhiét luong trao doi 8Q va nhiét d6 T bang biéu thirc dS = - Tir d6 suy ra phuong

df, trong d6 h 13 hang s Planck, k 12 hang

trinh doan nhiét ctiia khi photon.
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CAU VI (2,0 diém) Xac dinh dién dung cia mot tu dién cho trudc:
Cho cac qUng cu sau: |
- Tu dién can xac dinh dién dung (gia tri cd vai pF);
- 01 ngudn dién mot chidu cé cac thong sb chua biét (sudt dién dong cd
20 V, dién tr¢d trong dudi 100Q2);
- 01 dén LED c6 dudng dic trung V-A nhu Hinh 4 (dén c6 thé xem 12 didt
ly tudng, gia tri Up ¢& vai V),
- 01 hop dién tro thuan c6 thé dat duge cac gia tri dién tro; 01 dién tré thuan
c6 d6 16n chua biét (cac gid tri dién trd vao cd kQ);
- Pong hod bam gidy;
- Khoa dién, day ndi di dung.
Hay:
1. Xay dung cong thirc dé tim dién dung cia ty dién.
2. Bé xuit mot phuong an thi nghiém dé xac dinh dién dung cua tu dién (vé so dd thi nghiém,
néu cac budc tién hanh thi nghiém va xir Iy két qua).

Hinh 4

HET

Ghi chu: - Thi sinh khong dwoc sir dung tai liéu.
- Giam thi khong giai thich gi thém.



