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Cau 1. Mot vat trugt trén mit phang ngang, chiu luc ma sat 37 N va di duge 7 m thi diing lai. Tinh phan noi
nang cua hé tang thém.

Cau 2. Tron 3 kg nuée 6 61 °C vé6i 3 kg nude 6 9 °C, bd qua hao phi ra moéi trudng, roéi thém 5 kg nude 6 45 °C.
Tinh nhiét d6 cudi ciing ctia hdn hgp (lam tron dén hang phan musi).

Cau 3. Dun 250 g rudu trong nhiét ligng ké bang mot dién tré dot cong sudt 50 W trong 412 s thi nhiét do
tang thém 33 °C. Tinh nhiét lugng dién tré dét da cép, theo kildjun.

Cau 4. Hai may ghi am dt 6 dinh tai A va B trén mot dudng thang, cach nhau L = 14,16 m. Mi may chay
dong ho riéng; hai ddng ho khong duge dong bo nén sd doc ctia ching léch nhau mot lugng khong doi, khong
ai biét 1a bao nhiéu. Ngudi ta ban hai xung am: xung 1 phat sat A (truyén theo chiéu A — B), mot lat sau
xung 2 phat sat B (truyén theo chiéu B — A). Mdi xung dudc ca hai may ghi lai; thsi diém phat khong dudc
ghi. D4u thdi gian doc trén tiing dong ho (d6 phan giai 0,01 ms):

Xung | Noi phat | Chiéu truyén | Dong ho A ghi (ms) | Pong ho B ghi (ms)
1 sat A A B 261, 1 319, 8
2 sat B B— A 648,79 627,22

Nhiét ké trong phong chi 7' = 23, 4 °C. M hinh gan dung cta téc do am trong khong khila v,., = 331,3 +
0,606 1" (m/s, T theo °C). Tinh téc dé am do dudc (da khu do léch dong ho) réi cho biét né léch bao nhiéu phan
trdm so v6i v, .

Cau 5. Giii nguyén dién tré 31 €2, tang hiéu dién thé 1én gap 2 lan so véi 15 V. Tinh cudng do dong dién méi
(lam tron dén hang phan tram).

Cau 6. Diém M cach hai ngudn cung pha lan lugt 13 cm va 53 cm. Tinh hiéu dudng di tai M.
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Cau 7. V6i sdng cau, khoang cach t6i nguodn ting gap 5 lan thi cudng do giam di bao nhiéu lan?

Cau 8. Luc tudng tac gitia hai dién tich dang la 1,3 N. Dua ching ra xa gap 3 lan. Tinh luc tudng tac mdi (lam
tron dén hang phan tram).

Cau 9. Day sit dai 6 m, tiét dién 0, 3 mm?, dién tré sudt 12 - 1078 € - m. Tinh dién trd cta day.

Cau 10. Mot chiée ca nd dang chay véi van toc 11 m/s, sau 11 s vén toc tré thanh 19 m/s. Tinh gia toc cua
mot chiéc ca n6 (lam tron dén hang phan tram).

Cau 11. Tai cung micro, nguén A riéng gay muic 50 dB, nguén B riéng gay mtic 60 dB. Hai nguén doc lap
khong két hdp pha, nén cudng do trung binh cong dudc, khong cé giao thoa; vi tri va méi trudng giti nguyén.
Dung cung chuin I, va 8 = 10log,,(I/I,). Mudn ha mic tai micro it nhit 10 dB bang cach tat dung mot
ngudn. C6 thé dung log,, (1 + 10719/10) & 0, 041393 so ngudng bing gi tri chua lam tron. Tinh miic téng khi
bat ca hai nguon, lam tron 0,1 dB (lam tron dén hang phan mudi).

Cau 12. Mot module trii lanh chita 34 kg chat chuyén pha c6 nhiét nong chay riéng L = 221 kJ/kg, biét véi
sai 6 1, 4%. Trong khi con ca rén l1an 16ng, ca khdi dling yén & ding nhiét d6 néng chay 7,,,, nén cam bién
nhiét khong cho biét phan da long. Goi ¢ € [0; 1] 14 phan khéi lugng da 1ong; khi 0 < ¢ < 1 thi nang ludng
dn tich trit 1a E = mLep. Cong suit rong nap vao chét chuyénphala P,,, = nP — H — C, trong d6 H va C'la
hai kénh 14y nhiét ra, déu duong. Hai kénh nay chi biét v6i sai s6 +3% P va 7 coi nhu chinh x4c. Chu trinh
hiéu chuin da chay truéc do: kéo dai 34 phut véi P = 2200 W, n = 0,89, H = 1700 W, C' = 1200 W. Do
phan long & cudi chu trinh 4y dude ¢, € [0,159;0,176]. Lich chay m&i bit ddu ngay sau do, cac doan ndi
tiép theo ding th tu:

. Thoéi lugng | Cong  suit
b , , o ) .
oan Viéc (phut) dien P (W) Hiéu suatn | Kénh H (W) | Kénh C (W)
Nap lanh
1 ap lanh ban 30 2100 0,91 1200 1800
dém
2 Ch& may 46 5200 0,92 2400 200
g | Cap lanh gid 20 2400 0,92 400 200
cao diém
o hr ke
4 a nhiet &y 43 3600 0,94 800 2000
thuat

Can bao dam module chua tan hét (p < 1) 8 moi thdi diém ¢t < ¢
s6 da cong bé. Tim ¢, 16n nhat, tinh bang s6 phat nguyén.

. S LA s e s . .
an» VO1 Moi bd gia tri nam trong cac sai
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Cau 13. Cho nam phat biéu vé cac thé cua chit va su chuyén thé: (1) Trong sudt qua trinh néng chay cta chat
két tinh, nhiét d6 cua chit khong doi. (2) Chat long c6 thé tich riéng nhung 14y hinh dang cta binh chia. (3)
Khi hoa hai, khoang cach gitia cac phan tu ting ding bang s6 1an thé tich tang. (4) Bay hoi x4y ra 8 moi nhiét
dd, con sdi chi xay ra ¢ nhiét do soi. (5) Nhiét lugng cip trong lic chuyén thé dung dé€ pha v lién két gitia cac
phéan ti. C6 bao nhiéu phat biéu dung?

Cau 14. Mot khéi thuy tinh khoi lugng 2 kg ¢6 nhiét dung riéng 840 J/(kg - K). Tinh nhiét lugng cin cung
cap dé khdi 4y néng thém 53 °C, theo kildjun (1am tron dén hang don vi).

Cau 15. Mot mau nhom (Al) c6 khéi ludng 6 g khéi lugng mol ctia né 14 27 g/mol, lay N, = 6,02 - 1023 mol .
Tinh s mol chat trong mau (Iam tron dén hang phan tram).

Cau 16. Hai lan do cho: I; = 0,4 A,U; = 6,8 Vval, = 1,8 A, U, = 4 V. Tinh suat dién dong cta pin.

Cau 17. Cho nam phat biéu vé dong dién: (1) Electron trong day dan chuyén dong véi téc do gan bang téc do
anh sang. (2) Tdc do troi cta electron trong day kim loai rat nho. (3) Chiéu dong dién quy udc la chiéu chuyén
dong cua electron. (4) Chiéu dong dién quy udc la chiéu chuyén dong cta hat mang dién dudng. (5) Dong dién
la dong cac hat mang dién chuyén dong c6 hudng. C6 bao nhiéu phat biéu dung?

Cau 18. Thang song dién tu xép theo budc séng gidm dan: séong vo tuyén (1), hong ngoai (2), anh sang nhin
thdy (3), tii ngoai (4), tia X (5), tia gamma (6). Anh sang nhin thay diing & vi tri thi may?

Cau 19. Mot chum hat c6 dién tich g va khoi lugng m chua biét di vao ving gitia hai ban song song ctia mot bo
léch dién tai z = 0, y = y, = —1, 7 mm, véi thanh phin van téc v, = 4,8 - 10° m/s khong d6i va thanh phan
v,0 chua biét. Hai bin nam ngang, cich nhau h = 9 mm, d6i xting qua truc z (ban trén tai y = +h/2, ban duéi
taiy = —h/2), dai L = 77 mm. Dién trudng chi ton tai trong 0 < = < L va déu, véi quy uée E, = U/h (U la
dién ap c6 dau dat gitia hai ban; luc dién F, = ¢F,). Ra khoi ban, hat bay thang déu thém quang D = 178 mm
theo x t6i man. Bo qua trong luc. Hai l4n bén hiéu chuén cho toa d6 diém cham man: U; = —125V — y; =
10,97 mm; Uy = —225 V — y, = 7,19 mm. Trén man c6 mot khe hep tam tai y, = 13,3 mm, bé rong w =
1,5 mm. Dién ap chi dat dugc theo ndc: boi cia AU = 25 V trong khoang [—550; 550] V. Yéu ciu: chum qua
khe (| y, — y.| < w/2, y, 1a toa d6 cham man) va trong suét doan 0 < x < L hat khéong di vao viing cach méi
ban duéi ¢ = 1,4 mm. Khéng lam tron q/m, v, hay toa d9 trung gian. Tim di¢n 4p U " (c6 d4u, tinh bing V)
la néc co tri tuyét doi nho nhat thoa ca hai yéu ciu. Ghi s6 nguyén, dau trii néu c6 (tra 16i kem dau).
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Cau 20. Mot xilanh chda khi li tuéng don nguyén ti, noi nang U = §pV. Piston lap trinh dudc, nhung bo
diéu khién chi di theo nhiing nhanh thang c6 huéng ghi dudi day; moi chuong trinh phai bit dau va két

thuc 6 trang thai A.

Trang thai | V (m®) | p (kPa)
A 0,03 390
B 0,06 400
C 0,03 230
D 0,1 100
E 0,04 140
Nhanh cho phép | Thai lugng At (s)
A—D 4
A—FE 23
B—+ A 17
C—+A 26
C - B 26
D—C 12
E—-C 17
E—D 11

Quy udc dau: (), > 0 khi khi thu nhiét, W, > 0 khi khi thuc hién cong; dinh luat I viét AU, = Q, — W, tiic

Q. = AU, + W,. Trén mdt nhanh thing i — jthi W, =

(pz +pj)(v;' - V;)

. V6i p theo kPa va V theo m?, moi

dai lugng pV, U, W, @ déu tinh bang kJ. B6 gia nhiét va bo lam mat c6 bon gidi han, phai thoa déng thai:
cong sudt gia nhiét trén méi nhanh khong qua Py, ., = 4, 88 kW; cong suat lam mat trén méi nhanh khong

qua Iy 4, = 1,56 kW; tong nhiét thu vao ca chu trinh khéng qua H,,,

axr

= 21,4 kJ; tong nhiét toa ra ca chu

trinh khong qua C,,,. = 41,6 kJ. O day 1 kW = 1 kJ/s, cong suit gia nhiét cia mot nhanh 1a max(Q,,0)/At,
va cong sudt lam mat 1a max(—@Q,,0)/At,. Cac chuong trinh tGng vién:

Chuong trinh

Chudi trang thai

A-FEFE—-sC—-B—=A

A—-D-—->sC— A

A—-F—-D—-C—-B—A

A—-D—->C—-B—> A

A—-F—-D—->sC—A

SO =W N |+~

A-FE—-SC—=A

Trong nhiing chuong trinh thoa du ca bén gidi han trén, chon chudng trinh cho téong cong do khi thuc
hién I6n nhat. Ghi gia tri cong ay theo kJ, mot chii s6 thap phan. (Dién tich chu trinh trén gian d6 p-V chi cho
biét cong; n6 khong cho biét chudng trinh ¢6 lot bén cong hay khong.)
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