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I. HUONG DAN CHUNG

1.

Giam khao cham dung nhu dap 4n, bicu di€ém cta Bo Gido duc va Pao tao.

KY THI CHON HQC SINH GIOI QUOC GIA TRUNG

2. Néu thi sinh c6 cach tra 1&i khac dap 4n nhung dung thi giam khao vin chdm diém theo bidu
diém cua Huéng dan chim thi. :

3.

Giam khao khong quy tron diém thanh phin cua ting céu, diém cua bai thi.

II. PAP AN, BIEU DIEM

Cau | Noi dung | Diém
Caul (4,0 diem)
1.
1= Irzdm J‘dr('fpfdcp[_“d D
Ri 1,0
I= ——"‘;L (Ri-R})
2.
- Lan khong trwot: )
Phuong trinh co ban cta vat ran quay:
=1p >F, R,=T7PL (R&R{)2 g, =TRL 2 (RIRH) 2
2 R, 2 R;
Dinh luat IT Newton theo phuong tiép tuyén véi qu¥ dao:
. _ . npL
Mgsina - F, = Ma, = np(Rg-Rf )Lgsma -—2—(R4 -R} ) R? =np (RZ - Rf )Lal
2R 2gsina.
al 22g 2 ( )
3R5+R,
1,0
- Lan ¢6 trugt: Fns= uMgcoso
Dinh luét II Newton theo phuong tiép tuyén véi quy dao:
Mgsina - F_ = Ma, = np(Rg -R? )Lgsina - ;.urp(Rﬁ -R? )Lgcosa = np(R§ -R} )La2
= a,=g(sina - peosa) (2)
2R} gsina :
= = e max - 0
a,=a, IRIR (sino,,, - pcosa,, )
3RI+R’?
= tana . = — 5 MU
R2 +R1
3.
Gia st I_imS huéng sang phai, cac phuong trinh chuyén dong 2,0
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F,.=Mag (1)

ms

-Mg + N = Mag, (2)
Nd+F_R,=I;y (3)

ms

Ong tru lan khéng truot nén: a,=-yR,
Cong thirc cdng gia tde : 2, =4, +7XT, 0 — 0Ty
Suy ra {aGX =—yR, —*d(4)
ag, =vd (5)
(M, @ va3): M(ag+g)d+MagR, =I5y
Thay (4) va (5) vao : -M(yd + g)xd - M(YR,+0*d)R,=1y
d(g+032R2)
Tinh dugc N=113,8(N)

=-3,15rad/s’ (nguoc chiéu véi k) (as, >0 phu hop véi gia sir)

Cau

1 (4,0 diém)

H¢ & trang thai can bﬁng‘: Khi trong binh quay véi ciing van téc quay @ cua binh
Xét mot 16p khi mong bé day dr cach truc quay mot khoang r, mat dd khi 1a p(r)

L6p khi & trang thai can bang: dp(r) = % w’rdr v6i p 12 khéi lugng mol cia chit khi

dp® _ B o’rdr
p(r) RT

= p(r)=p(0) exp[“"’ - )

Suy ra:

2RT

2.2
LT
S r)=p(0)ex
uy ra p(r) = p(0) p(ZRT]

p(0),p(r),p(0),p(r) 1an luot 14 dp suat va mét do khoi lugng tai tdm binh va tai vi tri

ctia mat do vao khéi luong phén tir p:

2,5
cach tdm binh khoang r
Goi p, 1a mét d6 khi khi chua quay. Bao toan khéi lugng khéi khi trong toan thé tich binh:
2p 2
paRg 1
r)dV=p,V=p(0)=
ip( AV =0V = p(0) =yt s
exp| —— |-
2RT
Vi ép suét ty 1€ thudn véi mat do khi nén ta cling c6 cdng thic twong tu nhu trén vai p(0)
p(0)va p,
2p 2 ip2
o exp(l-LA(D Ro] - exp(uaw Ro)
R.)=p,, Ha@Rq 2RT b (R,) = py, 120 RS 2RT
Palts ACTART 1, 0'R? » Palit0) = Po ™5 L o'R?
exp| —4— |- exp| —— |-1
2RT 2RT
2. Trong cac may ly tdm khi c6 ® rat 16n nén c6 thé bo qua 1 & dudi mau, ta ¢ su phu thude 1,0

2/6




52 2 2
Ho'Ry HAO RS Hp® Ry
) R,)= . R)=
PR =po == SRT Pa(Ro)=Pao ORT Ps(Ry) =Py SRT
ENLINL 7Y khong phuy thudc vao ® va R, va T.
Ps b Ky

Tuy nhién cac théng sb ndy s& anh hudng dén thoi gian ly tdm dé dat hiéu qua.
Ap dung sb :

R T 0,7.314
Pg+Pps ap, +bug 99,3311+0,7.314

—>b'=

=0,7067%

S6 tang ly tdm can thiét dé 1am giau dén mirc 2% 1a

n (299 3j
0 ) n .
2% 0,7 (314) o \980.7) 0
— 111 ting li tim

0,5

98% 99,3\ 311 WER
311
Cau II (4,0 diém)

M6 men quan tinh cua khung ddy quanh truc OO’ la
ml , ml’ ml’
J=J,+)+),+], =T;trong dolJ,=J,= T =ty = 48

Goi goc 013 goc hop bai phan mit phing chira canh 1-2 ciia khung va truc quay OO’ véi
truc Ox. Mémen ngau luc ti: M =1 BS cos(E,ﬁ) =-I,BL?sin®

Vi gée 8 nho taco sin@~0 = M=~I Bl sin0 ~~I BL’0

Phuong trinh dong luc hoc cua khung day 1a

16=-1,BL’'0 =6

61,B .
m

Khung ddy dao dong didu hoa véi tin sb

_ ’,6]'°B,T:2n m
m 6I,B

Tur diéu kién ban diu 0= 90,9 = 0 tim duoc phwong trinh chuyén dong:
61,B

0 =10, cos( t)

1,0

1.b.

61,B
m .
Sau khi ngit dong dién, khung khong chiu tac dung cia mémen luc tir. Vi bo qua moi ma
6l,B
m
Cac doan day 1-2, 3-4 chuyén dong cét cac dudng stc ti, (s6 duong sikc tir truong qua

Tai thoi diém ngét dong thi 6=0,6 =0,

max

sat, khung day tiép tuc quay déu véi van tbc gbc khong dbila 6__ =0,

max

khung giam, B o cling chiéu véi B) suit dién dong cam tng trén doan day 1-2; 3-4 c6 cuc
duong tuong ng tai didm 1 va diém 3 va c6 do 16n bing nhau:

6IOB (t - to):|
m

Trong d6 v = %coo _OL [SLB 1a téc d6 chuyén dong tron cla doan day 1-2 va 3-4.

2 m
5,

BL’, [6]B
€. =~ 5

gc =BLvsin {90

1,0
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b = =20 =500, OB 0, I

2.a. | Xét tai thoi diém nao d6 canh song song vdi truc cua khung cach day din mot khoang a,
khung quay mt géc ¢ so voi dudng ndi truc ctia khung véi day dan (Hinh v&) ta cé:
a’=D’+12-2DLcose 0 D
Ldy vi phan hai vé: 2ada = 2DLsingde (1)

.. I
Cam g tir tai vi tri d6 1a; B= Bolo
) 2ma
D4 bién thién tir thong trong thoi gian dt 13 1.0
I I ,
dp=B.dS=Eror g,
2na
Trén khung d4y xuét hién mot suét dién dong cam tng
A d® _ pl L DLsingpdp MOIOLZ?D Sino
dt 27a a dt 2na
uol,L’oD sin @
Uyy =~ 2,12
2n D*+L"-2LDcos¢

2.b. “n . z e, e, z . sin () . v o4,

Hi€u dién the umn dat gid trj 16n nhat khi f(¢) = = dat cuc dai, khi d6
D*+L"-2LDcos¢
d sin @ -0
dp\ D*+1* -2LDcos¢
(D* +L* -2LDcos¢,, )cos @, —2LDsin’ ¢, =0
2 2 2 . 2 2DL
(D" +L%)cos@,,, =2DL(cos” ¢, +sin’ @, ) =>cosq, = — 1,0
D" +L
2DL
Vay khung c6 u cuc dai khi: = arccos(———
y khung uc da Proax (D2 1
D? -1

Gid tri cuc dai cia umn: cos =——— = sin =

+ v < MN (pmax D2 + L2 (Pmax D2 + L2
I _ pl,L’oD

MNmax 275(D2 _ Lz)
CaulV (4,0 diém)
la. Goi L,,L,lacéac thau kinh héi tu c6 tiéu cu tuong ing 1a f,f,.
DPé tdng mat do6 chum sang thi thau kinh hdi tu L, phai dugc dit trude L,.
Pé dam bao chum sang ra khoi quang hé 1a song song thi tiéu diém anh cua thau kinh L,
phai tring véi tidu diém vat coa L,.
Guong dé adi phuong chum tia, tia phan xa vudng goc vdi tia t6i. Géc téi 1a 45°.Guong ¢6 |-
the dat trude hodc sau hé hai thau kinh. Vi du: |
;0

Quang hé
Ll L2
% ' - A Ar
ﬂA ______ 102 .
O F >
> B
v v

46




1.b.

Goi F 1 tiéu diém anh ctia thiu kinh L, (cting 13 tiéu diém vat cta théu kinh L,)
T tinh chit dong dang ciia cac tam gide AAO,F,ABO,F c6 ti lé:

R(kkQ) 163 | 1,99 | 244 | 3,04 | 3,73 | 444 | 563
/T (KY | 292 | 296 | 3,00 | 3,05 | 3,10 | 3,14 | 3,19
In(RT2) | 16,17 | 16,34 | 16,52 | 16,69 | 16,86 | 17,06 | 17,25

2 1,0
S = f_2 <1
SO f1
2. | S6 phéton dén dén dién tich S trong thoi gian At la:
N =nSccos aAt.
N phéton c¢6 dong lugng:
hf
p, = — coso.n.Sccos oAt = hfn.Scos® oAt
c
p, = hf sina.n.Sccos aAt = % n.Ssin 2aAt
c
Sau phan xa trén guong c6 hé sb phéan xa R, ddng luong ctia N ph6ton la:
p'. =—RhfnScos’ aAt
p',=R hzf n.Ssin 20At
D bién thién dong lugng cua N hat trong thoi gian At 1a: 2,0
Ap, =p, ~p', =hnf.S(1+R)cos’ aAt
, hn .
Ap,=p,-p', = —2—f.S(1—R)sm20cAt
Luc tac dung 1én mot don vi dién tich mat guong theo cac phuong vudng goc va song song
vGi mat guong:
F =2Px _pnf (14 R)cos? o = hn <.(1+R) cos?
SAt A
A
=Py h—ng.(l—R)sin 2o
¥ OSAt 2 A
F=F+F = r;—};c\/(l —R)*sin? 20+ 4(1+R)*cos* a
Cau V (4,0 diém)
1. , o 3 AE
Logarit hai v& va bién d6i dugc In| RT? [=InA+—=
2k,T
1 3 AE .
pit X = X =?;Y =In| RT? [;a=IlnA;b= 2kg tacod Y = a+ bX dang dudng thang
B
Bang xur 1y sb lidu:
t(°C) 70 65 60 55 50 45 40
T(*) 343 338 333 328 323 318 313 Lo
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V& In(RT*?) theo 1/T: L
In(RT3/2) vs. 1/T

17.40 . - -
17.20 - . y=3.9459% + 4, 6575 .
- R7=09982 o~
©17.00 + -
. .
16.80 S SRR
P 1,0
16.60 o
vn".
16.40 &
16.20 "'
16.00
2.90 3.00 3.10 3.20 3.30
T d6 suy ra AE, = 1,09x107"° J = 0,68 eV
2.a. | V& diing mach nguyén ly
R 12 dién tro, L 13 tai (quat dién), 3 von ké méc nhu hinh v&, ngudn xoay chleu nbi vao AC
0,5
L
2.b. -
Ve
VH(.‘
Vis
. V2 __V2 _VZ
Tir gidn dd vécto c6: Vi = Vig + Vi, — 2V, V,..cos(180-¢) — cosp = —4E—~28—__BC
2’XIAB\/BC
: V. Vi.-V2 -V V. -VL_-V]
Cong suat P, =V, I cosp=V, —2B—AC___AB_BC - __AC AR RC
R 2V, Vi 2R
Bang s6 liéu do:
Léll’l do R VAC VAB VBC
1
2
3 1,5
4
5 r
Pé tang d6 chinh xac nén lay tir 3 dén 5 gié tri cua céc gia tri do von ke.
Tinh c4c gié tri ctia cosg va Py, rdi tinh trung binh coso, ITL .
20,0

Tong diem toan bai
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