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Bai 1 (4 diém).

Mot khéi 1ap phuong ddng chat ¢6 canh 1a a duoc
dat trén dinh ctia mot nira hinh tru ban kinh day R. Nira
hinh tru dwoc gilr ¢b dinh sao cho mat phﬁng cda no
[uén nim ngang. O thoi diém ban ddu tam khdi lap
phuong & ngay trén dinh cta nira hinh try. Khéi lap
phuong ¢ thé dao dong quanh vi tri cdn bang nay. Gia
thiét dao dong nay 1a khong truot.

1) Hiy tim lién hé gitra ban kinh hinh tru va chiéu dai
canh khéi 1ap phuong dé vi trf can bang ¢ dinh 14 bén.
2) Vi diéu kién 1) thoa man, tim chu ky dao dong nhod

3) Tim bién d6 goc cuc dai 6, dé dao dong la 6n dinh.

Bai 2 (2.5 diém). .
Mot thiu kinh phing-16i dugc 1am tir mot chét trong sudt NG ™

ddng chat. o day cua kinh bang ban kinh R ciia mat cau 10i. R a

Géc a tao boi mat phéng va mat 10i tai mép cua thau kinh ¢6 Z

gia tri nho hon 90°. Trén truc cua thau kinh va ndm cach mat -— , R 7 R _ >

phang cta thdu kinh mot khoang bang R co dit mot ngudn S p g

sang diém S. Biét ring moi tia sdng xudt phat tir ngudn S tdi R

thau kinh déu khong bi phan xa, va sau khi di qua thau kinh i

déu c6 phuong song song vdi truc thau kinh. =

1) Tim chiét suat ctia chat lam thiu kinh
2) Tim gébc a.

Bai 3 (4 diém).

Mot khédi khi coi 1y tuong co khdi lugng mol u nam gitra ving khong gian tao béi bai ban
phéng, rong, dat nim ngang cach nhau mdt doan L. Nhiét do ban dudila 7, vabantrénla 7, <T,.

1) Gia thiét khong co su ddi luu va nhiét do céc 16p khi bién thién déu theo do cao. Hay tim su phu
thudc cua ap suat khi vao do cao tinh tir ban duéi.

2) Mot qua bong thé tich ¥ khong doi dugc gin vao mot dau 1o xo d6 cing k. Dau kia cua 10 xo gin
vao ban trén. O vi tri can bang do dai 16 xo la L,. Gia thiét chuyén dong ciia qua bong trong khi
khong chiu lyc can. Tim chu ky dao dong cua qua bong.

3) Tim diéu kién dé khong c6 sy d6i luu xdy ra. Biét rang néu ¢ qua trinh d6i luu xdy ra thi trong
qué trinh d6i lru, mot lwong khi nao d6 di 1én va di xudng dii nhanh dé khong kip trao d6i nhiét
vo1 moi truong xung quanh.

Bai 4 (3 diém).

Can xac dinh hé s ma sat truot gitta nhém va sat. Dyng cy bao gdm mot
nira vanh tron hinh 1ong mang bing nhém va c¢6 ddy bit kin, mét vat nho lam
b%mg st c6 thé truot trong mang, mot thudc éke cd vach chia ¢ hai canh, cac
vat nang dé ¢d dinh vanh tron. Yéu cau:

1) Hay néu phuong an thi nghiém, thiét 1ap cong thic can thiét
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2) Néu cac bude tién hanh phép do
3) Néu cach xtr 1y két qua.

Bai 5 (3 diém).

1) Mach dién duoc cAu tao boi cac di 6t ly tudng, tu dién C va hai cuén cam c6 do tw cam L, =4L,.
Ban dau khéa K mé, tu dién duge tich dién dén higu dién thé ¥,. Nguoi ta déng khoa K. Hay viét
biéu thuc cua dong dién di qua L,.

2) Giai lai bai trén néu di 6t khong 1y tuong ma c6 dudng dic trung Volt-Ampe nhu hinh dudi. Ghi
chu V, trong hinh v€ 1a c6 gia tri ¢ y trén.

~v

Ol 553

Bai 6 (3.5 diém).

Mot day cap dan tin hiéu bao gém hai 16p kim loai mong hinh tru dong truc ¢6 ban kinh trong va
ngoadi turong tng 14 a va b. Tin hiéu di tir nguon doc theo 16p tru bén trong véi cudng d6 I va quay
tré vé ngudn theo 16p tru ngoai. Coi day cép 1a rat dai.

1) Sir dung dinh ly Ampe tim bi¢u thirc ciia cam Gng tir tai mot diém cach tdm day cap khoang
a<r<b.

2) Xét mot khung day tuong twong hinh chit nhat chiéu dai 1m, chiéu rong (b—a) c¢6 hai canh nim
trén hai mat kim loai va song song voi truc day cap, hai canh con lai vudng gdc vadi truc cap. Tinh
tur thong guri qua khung day nay, tur do tinh d¢ tu cdm ctia mot mét day cép.

3) Tinh nang luong tir trudng chia trong 1m day cép. Tir d6 tim lai két qua cau 2).

HET
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PAP AN

Bai 1:

1) Khi khéi hop bi nghiéng di mot géc nho khoi vi tri
can bang, mé men luc can kéo né tro lai. Dé didu
nay xay ra, phuong cua trong lyc phai ¢ bén phai cua
diém tiép xuc B giita khdi hop va mat try, tirc 1a

X < Xy

Xz = Rsin6

x,; =x, —1G.cosO

Mat khéc, do khoi hop lan khong truot nén
IG=BK = 4B =R

Tir ddy x, = (R +%) sin6 — RO.cos 0

Ta co:

Ta cin ¢ (R+%)sin9—R9.c0s9<Rsin9 khi 6 — 0 hay R>%.

2) Xét tam quay tirc thoi tai B. Mémen dong luong cia hop véi diém B

2 2 2
Llea):(IGer-BGZ)a):[mg +m(“7+R292)]w=(5’I’2“ + mR0%)w
Bién thién md men dong luong:
2 2
dL Sma da) iy RQd—G _Sma do MR ~ Sma d?
dr 12 dt dt 12 dr 12 dt*

Chi c6 trong luc gdy nén mo6 men luc:

M =-mg(x, —x,)=-mg(RO.cos0 —%sin 0)~-mgO(R —%)

T dinh luat bién thién md men dong lugng f{—L =M suyra:
t

5ma* d*0
12 df?

s 12
Vay tan so6 dao dong nho: Q° = P 228 (R —ﬁj
a

~—mgO(R —%)

2
Chii y: cach lam véi tAm quay tire thoi st dung ¢ day rat nguy hiém, néu thao phuong phép ning
lugng thi nén sur dung.
3. Dao dong s¢ mét 6n dinh khi gia trong luc nam bén trai cta B, khi d6 khong con mémen luc hoi
tanf, 2R
0 a

max

phuc. Tai gid tri giéi han x, = x, =

Bai 2:
1) Xét hai tia di tir S: mot tia qua quang tdm va mot tia di qua diém ria thdu kinh. Quang trinh di
tir S dén mat song qua dinh mat cong bang nhau (/ ase =lape) -
RV2+R=R+Rn.Suyra n=+2.

fogi 4A A o1 ST/ , L: o2 . sinr /4
2) X¢ét tia den ria thau kinh voi goc t01z=z,khuc Xa voigoc r: sinr = —>r=—

V2

A: 24 < A1 rr g T . 1y L , A ,
roi dén mat cong thau kinh véi géc a—r=a % Tia 16 song song vdi truc chinh nén ta tinh dugc

gdbc 16 bang a.
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Theo dinh luét khic xa: +/2 sin(a —%) —sina

. T . T .
\/ESIH OtCOSE— \/ECOSOCSIHE =Ssma

—tana =v2+/3; o ~72°

Bai 3:
TR SR 1, -7,
1) Tur gia thiet dé dang suy ra 7(z) =T, —Tz (D)
Xét mot 16p khi ndm song song véi hai ban & do cao z, ¢6 chiéu day 5
y4

dz va dién tich S. Lép khi nay chiu ap luc do céc 16p khi khac nam

phia dudi nso ddy 1én va do 16p khi & trén ddy xudng. Ap sudt khsi &
dudi 16n hon nén téng hop luc s€ hudng 1én. PO chénh 1éch cua ap luc
la Sdp, trong d6 dp 1a do chénh léch ap suit. Luc nay can bang véi
trong luc tac dung 1én 16p khsi dang xét:

Sdp =-pgdV =-pgSdz.

O day déu trir cho thay ap suat giam theo do cao.

. RT
Mat khac phuong trinh trang thai cho 16p khinay p = P

, suy ra
d_p:_ﬁdzz_ﬁ%. )
P RT RT T-1"%,
r ’ L
Lay tich phan hai vé ta dugc
In p(Z) _ /J,gL ln(l— Tl _Tz Z).
p  RG-T) LT
ugl
, T —T |r-1)
Cudi cun z2)=p,|1-—2%z :
g p(z) p{ T }
2) Su phu thude cua khdi lwong riéng khong khi vao do cao:
ugl
-1
T-T, |RG-T) T -T.
p(Z):.up(Z):.upo 1_ 1 2Z .TI— 1 2Z .
RT(z) R LT, L

Str dung gan dung (1—x)" ~1—nx, ta don gian biéu thirc clia p :

HPor)_ (B8 _ T _Tz)z]‘

RT, RT, LT

Tai vi tri can bz‘“mg, lIuc d?iy Ac si mét can b?mg voi trong luc va luc 10 xo

p(z) =
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p(L—L,)Vg+k(L,~1)=mg. 3)
Khi 1éch khoi vi tri can bang, lyc hdi phyc c6 dang

PV ng
dF = —kdz —Vgdp = [k +
gdp=- RT, (RT LT,

L-h Vdz.  (4)

Vay tan sb dao dong
k .. . T SR \
o’ = v&i k,, va m xdc dinh tir cac bicu thirc (3) va (4).
m

3) Xét mot mol khi & d6 cao z. Ta twong twong né bay 1én cao mot doan dz, qua trinh xay ra rat
nhanh nén kl}i chua kip trao ddi nhiét voi sméi truong va ta c6 thé 4p dung phuong trinh doan nhiét.
Ta di tinh bién thién nhiét d6 cia khi do bay 1én. Nguyén ly I:
pdV =-C,dT* (a: ky hiéu cho qua trinh doan nhiét).
Mat khéc, 14y vi phan phuong trinh trang théi
pdV +Vdp = RdT"“.

Suy ra:

Vdap =(C, + R)dT* = C dT".
Ta chia phuong trinh vira nhan dugc cho phuong trinh trang thai:

C a
dp _CpdT NE))
p R T
Tur (2) va (5)
dre=-HE 4. (6).
C,

Tir (1) ta c6 d6 bién thién nhiét d6 cua khi quyén theo do cao:

1 -T,

dT =—-—dz. (7).

S¢€ co dél lyu xay ra néu d6 giam nhiét do do khi bay doan nhiét 1én nhd hon do giam nhiét do cua
khi quyén xung quanh (tire 1a khi bay doan nhi€t s& c6 nhi€t do cao hon, tirc la nhe hon khi quyén
xung quanh nd va sé tiép tuc bay 1én nita). Vay diéu kién can tim la:
pe LT
C L
p
Bai 4. )
Co so ly thuyét: |
Tha vat tir 40 cao A, vat troi va dung lai ¢ do cao Ah,, do gidm |
co ning bang cong cua lyc ma sat. Trudc hét ta di tinh 4p luc cia
vat 1én mang;:
2 2
= N=mgcosa +

N —mgcosa =

Cong cua lyc ma sat trong dich chuyén vi phan
0A=-F ds= —uNRda =

ms

Thay N vao va ldy tich phan:
2
umgR sinoc|zl + j%da = mgh|zl .
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2 2
Néu ta tha sao cho /, —> &, thi % 0 va tich phan [ %da —>0. Khi d6

umgR(sino, —sina, ) - mg(h, —h,).
hl _hz _ hl _hz
R(sina, —sina,) r—r,

u=1m

Phép do va xir Iy s6 liéu:

Tha vat ra tir d§ cao A, ban kinh 7. Sau khi vat diung lai ghi lai 4,, ban 4 h—h
1 \ - 2
kinh . Cho A gidam dan ta s€¢ thu dugc d6 thi (5 —r) phu thudc vao "
(h, —h,). Tu cac diém tim dugc dung duong cong Tim duong tiém cén cla v
dudng con nay. Hé sé gbe clia tiém cdn s& 14 tana = p. s/ "
Bai 5: Totano = u
I, h—r
Vo |€
A2\L
0—— 0.8 //
+ L, Tll L, /
0.4 /
13 [2
0 f t 1, t, t

1) Khi K vira dong, khong cé dong di qua D,, khung day dao dong chi bao gom tu dién va cudn

7oA A 1
L,, cotansd oy, = |—.
L,C

Dong qua L, c6 biéu thirc 1,(f) = I, sin @,z

Bién d¢ x4c dinh tir bdo toan nang lugng 1 CV} = lL21022.
2 2

/C / 1
Tu day 1I,(¢) =V, [—sin 1.
y L(1) 0 L ch

Sau nira chu ky, tu phong hét dién con dong /, dat gia tri cuc dai, cun bat dau nap tro lai cho tu va

tu ddi cuc, khi do dong s€ di qua ca hai diode.

Dinh luat Kirchoff cho khung chira hai cuén cam:
1 /]

. ﬁ + L2 &
dt dt

= LI +L,I,=const=L,1, =V,\/CL,.
Dinh luat Kirchoft chonut /, + 1, =1
Dinh luat Kirchoff cho khung chtra tu va cuén cam L,

2
%, 4 g 9L, 1
’ da C - C
Thé céc phuong trinh vao nhau ta dugc
L L+l , Y

it LLC LCL,

L =0
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2.k L N
boibien u=1, - , [=% ta dua phuong trinh vé dang
L+L\NC
d%+g+g B
d’  LL.C

Day 1a phuong trinh diéu hoa véi nghiém

L L . L +L
1, =V, £ _4 cosw,t+—= |, voi w, = |-—=.
L L+L, L LLC

Véi L, = 4L, ta dugc két qua cudi clng:

I, A £[cosa)zi.‘+4], VOl @, = L
10\ L, 4L.C

) . 2 x . 1
b6 thi cua I, dugc biéu dien trén hinh v¢, véi ¢ =7 LC, t2:7r1/L1C(1+$),

f, = ﬂ\/Ll_C(lJr%), t, =7z\/L1_C(1+%).

2) Khi vira déng khoa K, U, =V,/3 Uy, =U , +U,), c A
2
A A ) /
Cc 3 dt 3 C dt + |
Tuong tu trén ta giai ra nghiém Q— I
2 ) 1 2
0= % + V€ cosw,t =1, = a9 ._ %V()Cco()2 sin @t 1,
CV, Ccv, D

Sau ntra chu ky, cosw,t=-1, O=-

=Up=-— khong du dé

dong di qua D,. Dao dong ding lai & day.

Bai 6:
1) Ap dung dinh 1y luu s6 cho khung déy hinh tron, ban kinh 7, nim vudng goc
va tam trén truc cua soi cap:
1
B(r)-2rnr=p,l = B(r)= Ho”
) ) 2rr
Két qua nay giong hét tr trrong sinh ra bdi dong dién thang dai vo han.

2) Xét mot khung ddy hinh chit nhat ndm trong mat phing chia truc

‘lm

soi ddy cap, co hai canh song song voi truc day cap dai 1m, hai canh
con lai cao dr va vudng gdc vdi truc sgi cap. Tu thong gii qua khung

X X X X X X

. dr X X X X X X
nay / ASSSSIRIIRRSIIIRNSSS | )

d® = B(rdS = 2oL gy im,
2nr

X X X X X X

Lay tich phan ta s& duoc tir thong gui qua khung ¢ hai canh chiéu
rong (b—a) vuong goc voi truc cap va cd hai canh con lai dai 1m
nam trén hai mat kim loai va song song vdi truc day cap.
O = b.u()]_dr:.uo]mé’
a2y 2t a

Tt day tinh dwgc d6 tu cam cia 1m day cap

b
_Ho 2

=2 .
I 2 a
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3) Mat d6 nang luong tir

B (r)

2p,
Xét mot 16p vo tru co ban kinh », chiéu day dr, chiéu cao Im va c¢o tru trung vdi truc sgi cap.
Nang luong tir treong chtra trong vo try ndy bing:

2/, 2
dw =wdV :B—(I).27rm’r-lm=Mﬂ.

24, 4 ¥
Léy tich phn ta s& dugc nang lwong tir chira trong khoang khong gian gitra hai vé kim loai va chiéu
dai Im 1a

= Bl dr Ly b
a« 4 r 4r a

Tir dy ta tim lai duoc két qua cau 2)

L—%—ﬂlﬂb
1 2r  a
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