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I. Hwéng din chung

1. Can bd chiam thi chim ding nhu dap an - thang diém cua Bo Gido duc va Dao tao.

2. Néu c6 cau nao, y ndo ma thi sinh cd céch tra loi khac so voi dap an nhung van dang thi van cho
diém t6i da cua cau, y d6 theo thang diém.

3. Can bo cham thi khdng quy tron diém bai thi.
IL. Pap 4n - thang diém

Y Néi dung

Cau 1 (4,5 diém)

1. | a) Pong ning cuc dai cta hé bing thé ning cuc dai: W =mgR(1—- cosa.,)
mR

M+m
G dimg yén theo phuong ngang. Chon h¢ truc Oxy ¢6 dinh nhu hinh vé,

b) Khéi tim G ctia hé nam trén AC cach C 1a GC =

trong d6 Oy qua G. X, =AGsina = MMR sina,; y, =R(1—cosa)
+m

c |
IH
pat AG= MR _4X 4 Ly ?) _1 o
M+m d R AQ | ! R
Quy dao la mot doan cua elip c6 hai ban tryc lad va R. o)

Ghi cha: Néu khong chon truc Oy qua khéi tim G, can dua ra phuong trinh quy dao phu hop

¢) Vén toc cia C co phuong nam ngang, cua G c6 phuong thang dimg. Tir C va G ké céc du:ong
thang vudng goc voi véc to van tde ta xac dinh duoc truc quay tirc thoi 1a H song song véi truc
cta vanh.

2 2 2
IG:m( MR j +MR2+M( mR j _M*+2Mm o,

M+m M+m M+m

R2

mRsina ) M?+2Mm+m?sin? o
M+m M+m

(¥ :IG+(M+m)(

< A )
Co nang bao toan nén: mgR(cosa —cosa,) =1, Y

Suy ra: o= 2m(2M + m)g(cos;x _—(;os%)
(M*+2Mm+m°sin“a)R
2. | Momen quén tinh ciia hé ddi vai tiép diém B la:
= (MR? + MR? + 2mR?(1-cosB)) = 2(M +m—mcosp)R?
2

Lic d4u hé, cosp = 1, hé ¢6 dong nang: E = I, % = MV?

2 . 2.2
Khi AC léch goc B hé co dong ning E‘:IB%: 2(M+m ZmCOSB)R %

Ap dung dinh luat bao toan co nang: E'+mg(1l—cosp)R =E
MvZ —mgR (1 cosB)
M + m—mcosf3

(M+m-mcosB)v’ + mgR(L—cosf) = Mv; nén v=\/

Mv; —2mgR

Khi A d¢ cao 2R thi cosp =-1nén v=
2m+M
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Noi dung

2

Diéu kién vanh try khong nhay 1én 1a Vo< (m+M)g hay v, < \/(3+4%+M)Rg
m

Céu 2 (4,0 diém)

v = PoVHg
RT,
b) Tir diéu kién c4n bang ctia mot 16p khi mong day dz tinh dugc dp = —pgdz

a) Luc day Acsimét 1a F = pg

Mat khac p = PRT voi T =To-aztuwrdo dp= R (pdT + T,dp —azdp) = —pgdz

H u
Co dT =-adz nén w = (Ea —gjdz tinh duoc do = aR;Mgdz
Hp il p R(T,-az)
L)
NP az |Re
Twr do tinh duoc p =p, [1— —] ;
TO
L]
7 Ra
- Néu V dunho thi F=pVg=p,Vg|1-2Z | véi p, = 2
T, RT,

- Néu V 16n, can ké dén sy phu thudc cta p vao do cao trong pham vi qua cau.

Goi M 14 khéi lugng ciia qua ciu, p khoi lugng riéng ciia khong khi kho, D 1a khdi luong
riéng ciia hoi nudc ¢ trang thai bao hoa, o 1a d6 4m twong ddi, lyc nng cta khong khi 4m
laF =[V(py +aD)-Mlg

Khi 6 am ting thém 10%: F'=[V(p, +aD+Ap,, +0,1D)-M]g suy ra AF=gV[Ap,, +0,1A]
Ap suat khong khi am dugc x4c dinh theo Danton: p = px + P = Ap = AP, + AP,

Vi ap suat p khong ddi nén APy =—Ap,,; Ap suét riéng phan cua hoi nuéc va khong khi 1an

P RT _ PuRT

’ pkk -

hn Mk

APy _ ~Apy _ ~0,1D suy ra Ap,, = ~Hw 01D &)

’ M Hhn i Hhn ) Hin

Theo (*) dau trir chiing t6 khi d§ am tang thi khoi lugng riéng ctia khong khi giam, do d6

luot 1a: p,, =

Tur do6 tinh duoc

AF = 0,1(1—%J DgV ~ -0,061DgV. Luc nang giam.
“hn

Cau 3 (4,0 diém)

bong khod K

Trudce khi dong khod K, khong c6 dong dién qua cudn day L R
nén i, , =0, vAy sau ngay sau khi dong khoa K ¢6 i,,, =0 (1) R,
R, Rs

Vi khong c6 dong di¢n qua cudn day, mach dién c6 dang

, % “(R+2R,)
nhu hinh 1, ¢6 |, = = . &
@7 (R¥RJR, R7+3RR, +R] —
Hinh 1.
R+2R,
R, | ‘R,

—2— (0+) ~— 52 2 )
R+2R, R°+3RR; +R;}

Khi cac dong dién c6 gia tri 6n dinh, ta c6 mach ciu can béng: A
Cuong d6 dong dién chay qua R, bang 0

Dong dién qua Ry: 1y, =

¢ ¢
R,+R; R+R,

Cuong do dong dién qua cuon day la |, =

@)

a) Sau khi ngét K, trong mach c6 suat dién dong tu cam, ta ve lai
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mach dién
Pit R, = 2RR, __2R:R . Ap dung dinh luat Om
2R, +R, 2R,+R
di _2R+Rg,

L =R R Di=le

%7 _2R+Rot
Lict=0,ti(3) I =1, >i=—0'—e .
R+R,
_ 2R+R,
b) Cuéng d6 dong dién chay qua Ry: i, = ~0i= 213 _j 2R# C
R, 2R3+R (R+R3)(2R +R)
Téng dién luong qua R, q =Ii2dt = 2R,L¢ =2Léf, ) (4)
5 (R+R;)(2R,+R)(2R+R) 3
R3 R3
fro) = 2R,R | (R+R,)R[6R,+2R]
(R+R,)(2R,+R)| 2R+ 3 s s
2R, +R
Pao ham f(R3) theo R3 va dit dao ham bang 0 ta dugc R, = — (5)
f
X \ . Lé
Tu (4) va (5) tim duoc Q,,, =——=—==~0,13C

R2[2+\/§J

Ciu 4 (3,5 diém)

Céc dai lugng cho trong bai dugc chi ra trén hinh vé
Khi diém sang & v6 cuc thi anh ctia n6 ¢ tiéu diém F’. Chum
sang cho trén man ghi anh mot vét sang c6 dudng kinh &, nén
coi nhu c6 anh nét trén man ghi anh.

8 _L-f Ly

D f f

Khi diém sang & S gan thau kinh nhat thi anh that cia n6 cho béi thiu kinh ¢ sau man vi anh
that ctua théu kinh dich chuyén cung chiéu véi vat:

1,1 (1) 5 _x'- L_l__ @

m~
X x X' | 8 ;
. . , f D W :
Giai (1) va(2), ta co:X:E(nglj 3) ! X X’ !

2. Ap dung cong thirc (3) cho thau kinh 1 va 2 ta ¢6

X, = f—l(&ﬂ} P X, = f—z[& +1j Suy ra 2X, =T, 1, Dp 3 [f_sz i(4)

2\ 9, 2\ 9, 2x,—f, f, D9, \f ) 9,
Goi s la di¢n tich cua man ghi anh Yé’Ml la “dd phan giai” cia may anh thu nhét. Dién tich cua
moi pixel 1a s/ M, . Do do, ta co the lay kich thudc ciia moi pixel trén man ghi anh ciia may anh
thir nhat 12 8, =/s/M, . Tuong tu, d6i véi may anh thi hai &, =./s/M, . Thay vao cong thirc
(4) ta thu duoc:

2 2
2, -1, :(f—ZJ i:[f—zj M, Thay s, ta duoc: X, =0,5%; +1,0

2x, —f, \f, )3, \f )M,

CAu 5 (4,0 diém)

Khi tAm kim loai trén quay, tim duéi luc bi che chan boi tim trén, luc khong bi che trong dién

truong. Chu ki quay T = 27 (o
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- Né:u té:lm kim loai dudi khong qu’(_)'(’: ndi dat thi dién t,ich trén tim nay }uén béng 0. .
- Neéu tam kim loai dudi duoc noi dat thi dién tich xgét hién trén mat tam ti 1€ véi phan
dién tich phoi ra dién truong. Dién tich nay thay doi theo thoi gian:
n(R?-R3) t
2

T t
Ot =s(0)= =4n(Rf—R§);

T/8

2 p2 2 2
%St%m(t):n(& Rz)il_ t J:n(Rl Rz)(l_$j

2 T/4 2

Do d6 dién tich xut hién trén ban 1a a4

0<t< % = q(t) =—4n(R? - Ri)soEo%

T T n(R?—R?2) ( 4t Gmax
—<t<—=gt) =——L—22¢ E |1-—
3 4 a(t) > oo T

(R} —Rj)e,E,

|

t

Do thi biéu dién q(t) c6 dang hinh v& véi [q,, | =

2
Phwong an thi nghiém: B) tri thi nghiém nhu hinh Vé:\l/ \L \L \L \L Eo \L \l/ \L \L
Ban trén ndi véi truc md to dién va ndi dit, ban dudi \4
mic qua hé gom hop dién tré va ty dién duoc mic - - -
song song. Tu dién va dién tré (trong hop dién tro) -
dugc dung dé chuyén dién tich thanh hiéu dién thé = -
hién thi trén dao dong ki.
Xét cac truong hop dién tré R:
a) Néu RC<<T/8: Hiéu dién thé trén tu dién do duoc
boi dao dong ki cung dang dd thi dién tich & hinh trén.
b) Néu RC cung bac T/8, do su tich phéng ctia mach RC,

tin hi¢u thu dugc cé gia tri trung binh nho hon gia tri thuc. J__ ———————————— :
¢) RC>>T/8: Tin hiéu do dugc c6 gia tri trung binh gan voi gia tri thue. ~

Do gia trj C = 0,01 uF va R thay doi tir 200 kQ dén 300 MQ, nén dé tin hiéu thu dugc gan véi
tin hiéu thuc, can chon gia tri R 16n nhét c6 thé.

Cuong dg dién truong dugc xac dinh boi cong thirc:
2CU

0 = 2 2 (1)

(R; —R3)g,

Céc budc tién hanh thi nghiém:

- Lap dat hé thi nghiém nhu hinh v&.

- Pat hop dién tré & mot gia tri 10n nhat, x4c dinh gia hiéu dién thé U hién thi trén dao dong ki,
ghi vao bang sd li¢u.

- Lip lai thi nghiém nhiéu lan, 13y gi4 tri trung binh.

-Xac dinh gié tri dién truong Eq theo cong thue (1).
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