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I. Hwéng din chung
1. Can bd chdm thi chAm dting nhu dap an - thang diém ctia Bo Gido duc va Pao tao.

2. Néu c6 cau nao, y nao ma thi sinh cd céch tra 1061 khac so voi dap an nhung van diang thi van cho

diém t6i da cua cau, y d6 theo thang diém.
3. Can bo cham thi khong quy tron diém thanh phn, cta timg cau, diém cua bai thi.
IL Pap an - thang diém

osino ®

Cau N§i dung Pi¢m
Cau I (4,0 diém)
l.a | Khi vanh quay quanh tryc quay thang dung qua O, xét trong
HQC gan véi vanh. )
Sau khi tha, hat cuom truot xuong dudi do tgic dung cua
trong luc, luc quan tinh va phan luyc phdp tuyén cua vanh.
Chi c6 luc quén tinh va trong luc sinh cong lam tang dong
nang cua hat Q) 0,50
Tai diém M trén vanh lyc quan tinh dugc xac dinh:
Fe = mo’r (2) véir=R.sinala khoang cach tir hat tai
M téi truc quay qua 0
Gia sir gan dung tai vi tri hat cudm bat dau chuyén dong trén vanh, r,=0 3)
Rsino 1
Trén cung AC luc quan tinh sinh cong, A; ) = Mo’ J rdr = Emmsz sin® o
0
T A 161 C, trong luc sinh cong Ap ¢ = mg (R —Rcosa) 050
Ap dung dinh 1i bién thién dong ning ta cé:
1 1 .
Emvf: =A¢ ac) T Ariac) = Emcosz.sm2 o+mgR (1-cosa.) (6)
T (6) tinh duge v, = coR\/(sin2 o+ 22% (l—cosa)j (7) 0,50
®
1b g 2 LT 3n . )
Xét truong hop © >> R = o°R>>(g, voi > SOLST , tr (7) taco v, »oRsina (8) | 0,50
Véis=Ra=V, = Rd—a (9) Tur (8) va (9) ta co: da ~osina = dt = 1 da (10) 0.50
dt dt osina :
3n
4
Tinh tur vi tri toa do goc g toi %Tn tinh duogc t= j ! do = 1 In (Cot (gD 0,50

T
2




Cau N¢i dung Pi¢m
2. | Hat cuom chiu tac dung cua Trong lyc P, phan lyc N,
luc ma sat Fis:
Phuong trinh dong luc hoc xét theo cac phuong Ox, Oy
va OC:
2
Fo-m® amyn-p-0 a2:N, =™ (13 0,50
dt R
V4
=N =pyN; +N; =um,g° + o7 (14) Hinh1b. '™ |p
v
Vi van toc cua hat thay d6i nén Iyc ma sat thay doi.
Tir (11) va (14) ta c6: — 2 Jg7R7 pve 2V AV s av
R Tdt ds'dt ds 050
s V2 4+ [ 2R2 4\ '
Tich phan hai vé j vl _ Z—des suy ra s:iln AL ° (16)
v VIR +Vv* R 9 2p gR
Cau II (4,0 diém)
L . 5 7 \A ' 14D . . 1-
C6C,=—R=y===14,P,=P| 2| =2""P;V,=2V;T,=T,2"". 0,50
2 5 V,
Do xi lanh doan nhiét: AU=-A"=C, (T,-T,)= g RT, (27 -1)=>A'= g RT, (1-27). 0,50
2.a | O day gian khi doan nhiét vao chan khong, qua trinh nay khéng sinh cong va ndi ning cia
khi khong déi AU =A =C AT =0; 0,50
P, RT,
AU=0= T,=T;P,=2=—
2= 2 =5 2V, 0,50
2.b | Tuong tu y trén ta co: AU=A=0; 0,50
a a
AU=C,(T,-T +————C T-T)+—=0=>T,=T, - ;
(T-T) v,V (T,-T) N, =T 2c v 0,50
_RT, & _RT, Ta 056
2OV, 4AVE o2V, 20V ’
2.c | O dy nhiét do cua khi ¢ trang thai cudi T2 = Ty 1 nhiét do khi ban dau. Khong co su bién 0.95
thién ndi ndng, nhi¢t lugng trao d6i véi moi truong chinh 1a cong ma khi nhan dugec. :
Dodé Q=A=-P,(2V,)In M =-RT,In 1 =RT,In2 0,25
2V, 2
q ____ CaulIl (4,0 diém)
l.a | Khi thanh MN chuyén dong déu trong tir truong,
c6 hién tugng cam tng dién tur, doan day tuong N
duong mot ngudn dién co suat dién dong = _
-V
_|d@s)|_[BLax | LxdB(O)| g\ ) LR m » @B 050
dt dt dt | P AM !
- Ap dung quy tic ban tay phai, xac dinh duoc .
chiéu dong dién cam trng qua doan day tu M té1 N Hinh 3.2
(N 1a cuc duong) (2)
. e Byl
Cuong do dong dién trong mach: |=—=—2 3
g d6 dong dig g m; R~ R ©) 0.50

Luc tir tac dung 1én doan MN vudng goc véi MN va hudng nguoc chiéu V, (phai sang trai)




Cau N¢i dung Pi¢m
B? L2
cuong do: F=BIL = ——0=_(4)
1.b) | b)Khi thanh MN tu do (khong c6 lyc kéo) luc tur 1 luc can.
2y 2 2y 2
Phuong trinh dinh luat IT Newton: —F = — B'L V= dv — = dv __|BL dt (5) 0,50
R dt Y mR
BZL2
Tu do: v=v,e R (6) 0,50
B mRy
- Quang duong thanh MN di dugc: S= j vdt = IV e ™ dt= 2L20 9) 0,50
- Khi thanh dung lai, v =0cong suat nhlet tai thm diém t trén dién tré duoc xac dinh:
28 2) 2
W iR = (BUL) R =B2R Ve ™ Pt o= o6 WV _ gmyze (7)
dt mR dt
Téng nhi¢t luong toa ra trén dién tro R: 0,50
—2at |*
W—I dW = amv je gt = amv 28 = omv; 1.1 mv,  (dpcm)(8)
—20), 200 2
2. | Khi thanh MN chuyen dong, c6 dong dién cam
ung trong mach. do tuong tac lyc tur gitra hai thanh Q N \7 E
MN va PQ kéo theo su chuyen dong cua PQ. Hai L R \71 ®B .
thanh tuong duong hai nguon dlen c6 suét dién
dong e, =BV.L; e, =BV,L mic cing cuc duong ) P A M 0,50
tai N va Q. .
Dong dién trong mach c6 cuong do: Hinh 3.b
BL(V,-V,
_BLV: =V
Luc kéo tac dung 1én thanh MN: F=BIL+kV, (11)
Luc kéo tac dung Ién hé: F=Kk(V, +V,)(12) 0.50
BIL _B°L°(V,-V,) ’
Tu (10)(11)(12): k= 13
(10)(11)(12) v, RV, (13)
Cau IV (4,0 diém)
1. | 1. Chum sang song song qua L1 ~r1 iAo
s ,hién anh trén ti€u dién cua Quy tich diém anh
thau ki’nh L1, anh nay s& la vat Quy tich quang tam O
cho thau kinh L, o./f. E
L 2 "2 2 ' H
\ . F|b /{
h A~
AP
Oy
C6 50 dd tao anh ... d 0,25
Vé dugc duong truyén tao anh, xac dinh dugc vi tri &nh A qua L1 0,50
Taco -1, 1 o h(.*a) 0,50
f, c a+f, a ’
Ban kinh ro ctia viing hién anh la: o =b - o r, = (f, +a)b 0.50
f,+a a ’
2. | Khi goc léch chum sang 1a o, anh hién tai ti€u cu thiu kinh L1 ¢6 do cao 1a 0,25




Noi dung

Pieém

h=f tana=fa

Khi thau kinh L2 quay quanh tryc thau kinh L3, khoang y
cach tir anh dén tryc Lo s€ thay doiter b+ hdén b - h.
Khi d6 ban kinh ro s€ thay doi tuong tng

o b __C T Mo =D+ (D+f0)

—h

-2
a

max

‘2
b+h f,+a a
Tuong tu ta co
rin—0D _ C _f_2

b-h f,+a a

————

=1 =b+(b—floc)%2

0,50

Xét hinh chiéu dtng ctia hé trén mit phang XOY.
Khi truc thau kinh L, quay di, truc thau kinh L» s€ ¢ vi tri B. Goi O 1a vi tri trng v6i truc thau
kinh L1, A 1a vi tri hién anh sau khi qua Li. Anh trén man Gng véi vi tri C.

AB f,+a a AB a AB
Tacd —=-*2—=—= = =—
BC C f, AB+BC a+f, AC

Goi M la diém nam trén truc OY sao cho OB/MC. Ta c6 —— OB _AB_OA

MC AC AM
Hay B 8y (arfb
MC a+f, a
Ngoai ra ta c OA _AB = fo __ 2 < OM = ARG khong d6i
AM AC fo+OM f,+a a
Nhu vay anh s€ vach ra mgt dwong tron voi tam M:

(a+f,)b
a

=R 1a mot gia tri khong doi

OM =012 v6i ban kinh R =
a

0,50

Thoi gian anh di tir vi tri cam bién 1 dén 2 giéng véi thoi Y
gian di tir vi tri 2 dén 3 va 1a thoi gian di voi 2 cung 12,23

tuong ung

f f,

T . OM = %y

B==+arcsin—— = —+arcsin———%— B
2 MC 2 (a+f,)b

Taco 2 3 él(

a

af,

B:E+arcsin—
2 (a+f,)b

0,50

Thoi gian t1=1[§+arcsm( fifyo. J
®

0,25

tlr vi tri 3 dén 4, tu4denllat =£ r_ arcsm 12a
ol 2 (a+f,)b

0,25

Cau Vv (4,0 diém)




Noi dung

Pieém

Trinh bay phuong 4n thi nghiém do gia tdc trong truong tai noi lam thi nghiém.
Dung vién bi nhd, budc vao ddy manh va treo 1én gid. Luc nay ta c6 con lac don.

Chu ki dao dong con lic don c6 dang T = 27t\/Z
g

Bang viéc do chu ki dao dong con lic theo chiéu dai ddy ta s& xac dinh dugc g.
Cac budc tién hanh:

- B4 tri thi nghiém nhu hinh vé&

- Dung thudc do chiéu dai ( caa day, ghi vao bang sb liéu.

- Cho con lic dao dong nho, do va tinh chu ki dao dong T, ghi vao bang s liéu
- Lap lai budc trén véi cac chiéu dai day khac nhau, ghi cac cip s6 liéu ¢, T vao bang

1,00

Bang s liéu vt
Lando |1 2 3 N | o

T | [ T I—

Xur i s6 liéu 7

2
T=2n £:>T_2:[ljg
g 4 \g

><"

2

bat Y = %; X =( ,Dung d0 thi Y theo X, d0 thj c6 dang duong thing Y=AX.
T

. 1 1
Xac dinh goc nghiéng atacd tana=A=—=09=——
tan o

1,00

Trinh bay phuong 4n thi nghiém xac dinh dudng kinh trong cta ng.
*. Xay dung cong thirc 4
Y twong: Khi treo dng tru bang cac day treo thang dung vao cac diém )
¢ dinh trén gid va xoay nhe mot goc nho rdi tha ra, hinh try s& dao
dong, xoay xung quanh truc dbi xtng ctia n6. Dao dong nay cua hinh
tru chuyén d6i thé ning trong truong trong luc thanh dong ning quay.
Bang viéc do chu Ki dao dong theo cac do dai day treo ta sé xac dinh Z
duoc duodng kinh trong cua dng.

X4y dung cong thirc can thiét: ‘h

Chon truc OZ c¢o géc toa do tai diém treo day. Khi hinh tru quay _
mot géc O so vai vi tri can béng, hinh try dugc nang 1én, cach diém P =
treo theo phuong thing ding mot khoang Z, khi d6 diém treo A trén :
hinh tru chuyén sang vi tri A1, diém treo B chuyén sang vi tri B va C
chuyén sang vi tri C1 trén hinh vé.

Goi H 1a chan duong vudng gbéc ha tir Az té1 phuong day treo &
trang thai ban dau (AH L OH). Chiéu dai day I h.

2n2 2n2
hz:ZZ+(RnG)2;Z:h1/1—Rhe Vih>R 0<1—>Z= h_Ran?

MR _ ey @

\
P el

\

Thé ning U =-mgZ = —mgh +

Phuong trinh vi phan (1) ¢6 thé tim tir biéu thirc: dU =-Md6=—Iydo

mgR20 mgR?

i 10=0->w=R ‘/ h? v6i 1 1a momen quan tinh cia khbi

do=—lyd6 — 6+

tru d61 vdi truc cia no, m la khoi lugng khoi try.

1,00




Pieém

Noi dung
\ 5 A Ao e A . X . 2 4T|:2h |n—|t
Chu ki T cua dao dong xoay doi voi ong hinh try rong c6 dang: T° = —— R
g mK,
4 4
|n=%,|t=@,m=anﬁL—anfL

Trong d6 p,L,R,,R, 1a khdi lwong riéng, chiéu dai, ban kinh ngoai va ban kinh trong cta

6ng; 1., 1, 1a moment quan tinh cta cac hinh tru ban kinh R, R,. Rat gon ta thu dugc :
2 2 2
T2 = 2n°(1+p°) h: p? :%
2 2 5.2 ) 5 2
Néu dat: k= ) p’ = gkz# va cudi cung ta duge: R, =R, , f—gkz fn
T s

Trinh bay cac budc tién hanh thi nghiém, biéu bang va cach xu Ii s liéu dé xac dinh duong
kinh trong ctia dng. Cac budc tién hanh:

- So d bd tri thi nghiém: Nhu hinh v&

- Dung thudce do nhiéu lan duong kinh ngoai Dy cua 6ng. Ghi lai gia tri trung binh Dn.

- Treo 6 ong try rong 1én gia bang cac day c6 chiéu dai nhu nhau véi cac diém treo o tai A,

B, C sao cho dng tru thang ding. . 0,50
- Dung thudce do chleu dai h cua day treo, ghi vao bang so li¢u.
- Xoay nhe 0 ong try r0i tha nhe. Dung dong ho bam gidy do thoi gian t ciia nhiéu chu Ki
dao dong (n) cua Ong. Ghi thoi gian vao bang s lidu
- Lap lai thi nghiém voi cac chiéu dai day khac nhau, ghi lai cac cdp gia tri h, t tvong tmg
vao bang so li¢u.
* Bang s0 licu: Yt
Puong kinh ngoai D= ....
Lén dO 1 2 3 N .............................. / /{f
t o
*Xilisdliew L 7y
Tinh chu ki dao dong T = —
N 0|/ :
2 2 2 ’
Taco T2 = 2 4*P) h;p?=—L .Pat Y=T% X=h.Phuong
trinh dang duong thang Y =kX _ Lap bang
TT Dn h t T=t/N X=h Y =T?
1 T1 hy 0,50

Dung d6 thi Y theo X, do thi c6 dang duong thing

2 2
_z2n (1 RZ ]
g R
Pudng kinh trong ciia ong: Di= 2R véi R, =R, gkz_—gn

T

Tir d0 thi xac dinh goc nghiéng o ta ¢6 k =tan o




