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Cau | (4,0 diém)

Dit mot vat nho khéi luong m = 10g trén mot mit
phang, mit phang nay nghiéng véi miat phang ngang goc
o = 30°. Vat duge ndi vao diém O ¢ dinh trén mit nghiéng
nhd mot ddy manh, nhe, khong din c6 chiéu dai R = 40cm. )
Ban dau vat dugc gilr ¢ dinh trén mat nghiéng ¢ vi tri day L
nbi ndm ngang roi duge tha nhe cho chuyén dong (Hinh 1).

Vat d6i chiéu chuyén dong 1an dau tién khi day quay duoc
goc 120° so v6i vi tri ban dau. Trong subt qué trinh chuyén Hinh 1
dong day luon cing. Lyc ma sat co phuong tiép tuyén véi quy dao va c6 chidu nguoc véi chiéu
chuyén dong. Liy g = 10m/s°.

1. Tinh hé s6 ma sat giita vat va mat nghiéng.

2. Tinh @6 16n van tdc cuc dai va luc cing day cuc dai trong qua trinh vat chuyén dong.

3. Tinh tong quing dudng vat di duoc tir lac tha vat cho dén khi vat dimg lai han.

Cau 11 (4,0 diém)

Mot hdn hop gdm nudce, hoi nude bio hoa va khong khi duge chira trong mét xilanh cé pittdng
khit bang kim loai. Ban dau ap suét riéng phan ctia hoi nudc bdo hoa va khong khi bang nhau. Di
chuyén pittong vo cing chdm dé thuc hién qua trinh gidn nd ding nhiét thuan nghich hdn hop trén.
O trang théi cudi, thé tich cua hoi nudc va khong khi ting 1én 3 1an con ap suat ctia hdn hop hoi
nudc va khong khi 1én thanh xilanh giam 2 1an so véi trang thai ban dau. Coi thé tich cua nudc &
dang 16ng 1a khong dang ké, hoi nudc va khong khi tuan theo phuong trinh trang thai khi 1i tuong.

1. Chtrng minh rang hoi nudc ¢ trang thai cudi 1a hoi khé.

2. Tinh ti 1& khdi luong ciia nudc va hoi nudc bio hoa chira trong Xilanh luc dau.

3. V& do thi 4p suat ctia hoi nudc va khong khi 1én thanh xilanh theo thé tich khi hé bién doi tir
trang thai dau dén trang thai cudi.

Cau Il (4,0 diém)

Cho dong dién ba pha tan sb goc o chay vao ba cudn day gidng 3
hét nhau quén trén ba 151 sit dat 1éch nhau 120° trén mot vong tron,
cac cudn day s€ tro thanh cac nam cham dién (Hinh 2). Cam g tur X
trong cac cudn day bién thién diéu hoa cing tin sé v6i cuong do 0
dong dién twong tng trong cac cudn diy. Cho biéu thic cua cam
ung tur tai tam O cua vong tron gay boi ba cudn day tuong g la

v

: . 2n . 2n
B, =B, sinwt, B, =B sin(mt —?), B, =B, sin(ot + ?). Hinh 2
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O mét thoi diém bat ky, néu gia tri cta biéu thirc cam tng tir tai 0 ctia cudn day nao d6 duong,
nghia la vecto cam tng tir ctia n6 hudng tir 0 ra ngoai theo phuong vudng goc voi mat cia cudn
day, con néu gia tri cta biéu thirc cam tng tir tai 0 clia cudn day nao d6 4m, nghia 14 vecto cam ung
tir ciia né hudng tir 0 vao trong theo phuong vudng goc voi mat cua cudn day.

1. Chtrng minh ring vécto cam tng tir tong hop B tai 0 ¢6 do 16n khong phu thudc vao thoi
gian. Tinh gia tri nay.

2. Ching minh rang vécto cam tng tir tong hop B tai 0 quay trong mit phang song song véi ba
truc cudn day véi van tbe goc o khong ddi dung bang tan sd goc cua dong dién ba pha. Néu mudn
di chiéu quay cua tir trudng (ddi chiéu quay cua dong co), trong k¥ thuat can xir Iy nhu thé nao?

3. Dbat mot vong day nho hinh tron vao trong tir truong quay sao cho tdm cua vong day tring
v6i 0. Vong day c6 thé quay quanh duong kinh MN. Pudng kinh MN vudng goc voi mit phing
chira ba truc cudn day. Vong day c6 dién tich S, dién tré R. Bé qua d) tu cam ctia vong day.

a) Giir vong day cd dinh, ¢ thoi diém t = 0 vécto cam Gng tir tong hop B tai 0 vudng goc voi
mat phang vong day. Viét biéu thirc cua suat dién dong cam (mg trong vong day va biéu thirc
momen lyc tir tac dung 1én vong day.

b) Tha cho vong day trén quay tu do quanh MN. M6 ta chuyén dong cua vong ddy trong tir
truong nay.

Cau IV (4,0 diém)

Cho mot khéi thiy tinh dang hinh try réng co tiét dién thang
nhu hinh 3. Cac gié tri ban kinh ngoai va ban kinh trong ciia khéi
lan Iuot 1a R va R' = R/2. Chiét suat ctia moi trudong bén ngoai va
phan khong khi nam bén trong héc try déu c6 gia tri bang 1. Chiét
suit cua khoi thuy tinh thay d6i theo khoang cach r dén truc d6i
xung theo quy luat

RZ
n, = 2+4—, (R/2<r<R).

r.2

Chiéu mot tia sang t6i mat ngoai ciia khdi thily tinh. Tia sang
nay nam trong me?tt phéng vudng goc véi truc ddi xtimg cua khdi va Hinh 3
hop véi phép tuyén tai diém tdi mot goc 1a i.

1. Chimg minh rang tai mot vi tri nam trén dudng truyén tia sang nam cach truc mot khoang la r,
goc 1¢ch cua tia sang ir so vdi phuong ban kinh ludn thoa man hé thuc: n rsini, =const.

2. Goc t6i i phai thoa man diéu kién nao dé tia sang t6i duwoc mat trong ctia khdi?

3. Goc t6i i phai thoa man diéu kién nao dé tia sang lot dugc vao trong hdc tru khong khi?

4. Tinh goc 1éch giita tia sang tGi va tia sang 16 ra khoi khdi trong cac trudng hop goc téi i = 30°
vai=60°
dx

>—— =arctan x.
X +1

Cho I
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Cau V (4,0 diém)

Pé xac dinh mémen tir cia mot thoi nam cham (bac 10Am?), nguoi ta khdo sat dao dong cua
thoi nam cham treo nim ngang trong tir trudng.

Cho cac dung cu, thiét bi sau:

- M6t thoi nam cham hinh tru ban kinh r, dai ¢, khi lugng m;

- Soi ddy nhe du dai, mém, khong dén, khong dan hoi;

- Mot déng hd van nang hién s0;

- M6t dong hd do thoi gian;

- M6t khung day hinh try tron d3 biét truc dbi xtmg hinh hoc vudng goc véi thiét dién ngang cta
khung. Khung gém nhiéu vong, ban kinh trung binh R (R rat 1én so véi { Var);

- Mot nguén dién mot chiéu 9V;

- Bién tré, dao mach, day ndi;

- Céc gia do, gid treo dé bd tri cac dung cu thi nghiém;

- Thuoc dai, thudce kep.

Thanh phan nim ngang cia tir truong Trai Dét tai noi 1am thi nghiém c6 d6 16n Brp~ 0,35.107*T
va phuong chicu da biét.

Yéu cau:

a) Xay dung so d6 thi nghiém dé xac dinh mémen tir cia thoi nam cham.

b) Xay dung co s& i thuyét va cac phuong trinh can thiét.

¢) Dan ra biéu thic xac dinh mémen tir cta thoi nam cham.

d) Néu nguyén nhan gay sai sd.

o Thi sinh khong dwoc su dung tai liéu.
o Giam thi khong gidi thich gi thém.
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