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I. Hwéng din chung

1. C4n bd cham thi chAm didng nhu dap an - thang diém cua Bo Gido duc va Dao tao.

2. Néu c6 cau nao, y nao ma thi sinh c6 cach trd 161 khac so voi ddp dn nhung van ding thi van cho diém

t6i da ctia cu, y d6 theo thang diém.

3. Can bd chim thi khong quy tron diém bai thi.

IL. Pap an - thang diém

KY THI CHON HQC SINH GIOI QUOC GIA THPT

Cau

No6i dung

Piem

Cau 1. (4,00 diém)

1,5d

Chon hé quy chiéu gan véi thanh kim loai
- Céc lyc tac dung 1&€n vat M & vi tri cin bang A (Xo; Yo) nhu hinh vé
- Phuong trinh dinh lugt IT P+ N+E, =0(1)

- Chiéu (1) 1én phuong tiép tuyén At ta c6: E cosa-Mgsina=0 (2)

F 2
- Suy ra: tanoczM—q‘zﬁ 3) y A

g g

0,50

- H¢ s6 géc tiép tuyén At la: tano=y',  =nax;" (4) .

- T (3)(4) suy ra vi tri can béng cua hat duogc xac dinh:

) Yo o -

2 \o—2 17T\ qt
. . 0] n-2 M

+ V61 n#2 xo=0hodc x,=| — 1 5
nag

0,50

+ V6in = 2, thay vao (3) va (4) tim dugc vi tri can béng ciahat: ® X0 X
Néu @’ #2ag c6 duy nhat mot vi tri cin bang xo = 0

Néu o = 2ag hat cAn bang ¢ moi vi trf 0<x, <x_ .

0,50

b)
1,5d

Tir céc s6 liéu da cho thoa man diéu kién ” < 2ag (5)
Céc luc tac dung 1én vat M ¢ vi tri can bﬁng A (X; y) nhu hinh vé
- Piéu kién cén bang: P+ N+ th +E = 0(6)

0,25

- D€ xét chi€u cua lyc ma sat nghi xuat hién, can so sdnh céc thanh phan cua lyc F, va

P theo phuong tiép tuyén tai A
gsma _ §tan o = 2ag

F, cosa>Mgsino = o >
X Cos X

E, coso < Mgsin o= 0 < 2ag

Vay voi @’ < 2ag hat c6 xu hudng di xubng, lyc ma st hudng 1én. Theo s6 lidu bai ra,
chi xét truong hgp nay. v A y ¢

0,25

- Chiéu (1) 1én phwong tiép tuyén At ta c6: i
E, coso-Mg sina+F =0 (7) E /
- Chiéu (6) 1én phuong vuong géc voi At ta co: Yo N o -

N:thsinoc+Mgcosoc:M(mzxsinoc+gcosoc)(8) M

0,50
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Cau Noi dung Pi¢m
Vi vit can bang nén 0<FE_ <uN (9)
-Tir E,, <uN vakét hop (7)(8)
Tir d6 6 bat phwong trinh: 2apw’x* —(2ag —®*)x +ug >0 0.50
Thay s6: 32x* —36x+0,5>0 ’
Giai bt phuong trinh tim dugc khoang xac dinh vi tri can bﬁng cua hat la
0<x<0,0140 m
2. Chon hé quy chiéu gin véi thanh kim loai, v6i o < 2ag
1,0a |taco vi tri can béng x0=0;y0 =0
Ap dung dinh luat bién thién dong nang: —%mvémax = %Mof (x2,—x¢)-Mg(yn —¥o)
0,50
Voiy, =
Tur d6 tinh dugc vy, = (Zag - ) X2 Vay v, = (Zag - )xm 0,50
Cau 2. (4,00 diém)
1. Tim Cp - Cv.
1,5d ,
’ Xét qua trinh dang dp: dU=C_ dT-pdV =C,dT=C,-C, pj—}r] 0,75
dv. R S
Mt khac: p(V—b)=RT = pdV =RdT = T o Thay vaoc6 C, -C,, =R 0,75
p
2. Tim C, — C,:
25d
E, =—ap=-oa = g, = Da gy 0,50
\4 \4
dU=dU,, +dE, =C,dT + Of:]; dV =C,dT + ( “\1]\1 jdV 0,50
Theo phuong trinh khi thuc ta c6: (p +12jv =RTc6 dU=C,dT+—=dV
\Y% \Y%
Do d6 azz(“N j:>a—ocN 0,50
\Y% &
Xét qud trinh ddng dp dQ =C,dT =C,dT +( 1\12A jdV =C,=C,+ %j—}/ (1) 0,50
(p o, jv RT = p=nr 0 :O:EdT RT 20N lav
V? \'% \'% \'% Vv’
dv RV’ RT RV2 R’TV
> >—=—=(C=CC+———=C,+————
dT RTV-20N, V RTV-20N, RTV —20N,,
2
Vay: C,-C, = & 0,50
RTV -2aN
Cau 3. (4,00 diém)
1. Suét dién dong cam ung xpét hién trong khung do c4c canh al © -
khung vudng géc Ox chuyén dong cat duong suc tir ! 42—ﬁ>
2,5d ¢ ¢ _2_(B.-B dx KB,a » dx _ Yy -
O /_( 2 l)aa_ dt B1® @Bz 0’50
X X2
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Cau Noi dung Pi¢m
Theo dinh lugt Om: &, = L% +iR
2 2
ViR =0nén kB az%_L%h di= B o= B c 0,50
Trong d6 C 12 mot hang s6 phu thudc vao cach chon goc thoi gian khao sit.
2
Néu chon C =0, 6 iy, = 0% x | Vi iy = 0= x5 =0. 0,50
Luc tic dung 1én khung & thoi diém xét 1a
2, .4p2
F=—ia[B,(1+kx,)—B,(1+kx,)|=— KBy mx (%) 020
2a4 2
Pua vé dang: x"+——2 L 0 x = (0. Khung dao dong diéu hoa voi
m
2,.4p2
Ka B, ; T=27 % Khung ¢6 v =0 sau % chu ki: t_._ Iz > } 5 0,50
mL ka"B, 4 2\k%a"B,
2a4B2
Nghiém cta phuong trinh (*) 12 x = A cos - 2t+@|.
2 2412
’ . T . k“a"B T .
1L,5a | t=0c6 x, = 0; v, >0:>(p=—5 . Vay X=ACOS(1/ g °t—5J va
Vi, =—WACcos (cot —Ej
2
f / /kz 4B2 T
Khi t=0thi v=vy nén A—— i 4B2 ; a 4B2 ( E 0,50
. ka’B,  ka’B,v, | mL k’a’B; w
i= X = T COs t—— 0,50
L L k- a"B, mL 2
T/4 T/4 2 2 2
B ka"B ka’B
Q=Iidt:ja °Acos(0)t—£jdt= 2B, A _ka OV_(;:%' 0,50
7 y L 2 L o L o ka'B,
Cau 4. (3,50 diém)
1' . M <\ 5 A N A 1As ez 5 )3 A - N fl
Khi ngam chung ¢ v6 cuc thi s6 boi gidc cua kinh thién van la G = ra (D 0,50
2,0d 2
- Vi vat & rat xa nén anh ctia n6 qua L, L, |
tring voi F/
- Do ngim ching & vd cuc nén anh qua
hé L;, M|, M, s€ hiénra 6 F,
51 0,50

~Goi § laanhciia F quaM, tacé MZZ S B
0,8 =-0,F =—(f,—0,0,) O
O,F,=-0 =-(0,0,+0,5)

T d6 cé
0,0, +0,E =—(0,0, - (f,-0,0,)
Ma 02F2 =- f2 nén
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Cau Noi dung Pi¢m
f+f,
0,0, +f,=-(0,0,-(f,-0,0,)= 0,0, = 3 =1 (2)
Néu khong c6 cdc guong phing, dé anh cubi cing hién ra ¢ vo ciing thi F trung voi
F, do d6 chiéu dai can thiét cua kinh 1a f, +f,. Viéc sir dung thém guong da lam giam
chiéu dai ctia kinh.
Giai h¢ phuong trinh (1) va (2) ta c6: f —ﬁl f —il 0,50
> Patone ' G+l P G+l ’
2. . 3
1.5d Vi fzzal<l:>G>2; suy ra
, , 2f, -1
0S5=0,0,+0,=0,0,-(f -0,0,)= —5 <0
Nén S’ nim sau O nhu
hinh v&. )
Goi duong kinh ria t6i uu
cua cdc guong la d; va d,
duong kinh cua thi kinh 1a d. >
Tu hinh v€ trén ta c6
f_ﬂ+g
+$:OZFI,: 1 3 2f1_f2:>d1=2f‘_f2D=2G_1D 0,50
D OF f, 3f, 3f, 3G
f, —2f,
+£2015,: — 3 — _f-2f) :>d2=f1_2f2d1=f1_2f2D=G_2D
1 OZS 1 -2 2 + 1 + 2 2f1 —f2 2f1 —fz 3f1 3G
" 3 3
biéu kién dé ton tai d, 1a G > 2 (3)
Mt khéc ta c6 — d _50, L s =d= 3L dlzing
5 FO1 f +f, _f f, —2f, f, —2f, f, G 0,50
3 2
Ki hi¢u A la diém thap nhat ¢ nira trén ctia thau kinh L, cho 4nh sdng truyén qua, khi
d6 B 1a diém thap nhat ctia ntra trén cua guong M;. Tt hinh v€ ta c6
- - 2G-1)(G-2
BC_2M-f,  pe 2M-fhy | )(2 )p 0,50
d, 3f, 3f, 9G
3. Diéu kién dé thau kinh L, dat lot vao trong guong M Ia
0,5d 2G-1)(G-2
P8 Besde 26200 )l go T35
9G G 2
0,50
| N A1 en ). PV T+ \/4—5
Tt (3) va (4) suy ra di¢u kién G phdi thod man la G > 5 =G, =6,85.
Cau 5. (4,50 diém)
1. Bo tri thi nghiém, xay dung cong thirc
2,75d Bo tri thi nghiém nhu hinh v, can dat khdi try dong truc véi truc cde try, d6 chit 1ong
can xdc dinh d6 nhét vao cde. Khi déng khéa K, dong co s& quay va 1am hinh try quay, | s

chat 16ng trong cbc s& quay sinh ra Iyc can nhét téc dung nguoc 1én khéi tru. Can bang
gitra momen phat dong cua dong co va luc can nhot s€ lam dong co quay déu.
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Noi dung

Piem

Xay dung cong thuc
Khao sdt chuyén dong cua chat 16ng trong cdc khi tru quay déu vai toc do o
Momen gay boi lyc ma sét tdc dung 1€n bé mat 16p chat 16ng hinh tru bén kinh r 1a

T= 2nr3hnM nén
dr

o= [~ —dr=— | -
27r'hm 4thm( R, r Hién thi

R,

tdc do

Téc d6 quay o(R,)=m, va o(R,)=0nén
4ThR R

T=—"1"21n0
R} -R} %%

0,75

Khi réto quay sé sinh ra suat dién dong cam ung e trén dong co. Cong suat dién chuyén
thanh cong suat co va sinh ra momen quay P =ie = ®T vdi i la dong dién chay trong
mach
A N ie 1
MOmencola T=—=—
o 38

0,50

Khi dong co quay on dinh, mémen co cin bang véi momen can giy boi luc ma st nhot
ctua dung dich

i  4mhR’R; . 1527hR{R;
e n? _p2 NO=1=—0F——5—
38 R;—R; R;—R;
Nhu vy bang viéc thay doi bién tro, xdc dinh cdc cip gid tri giita dong dién trong mach
va toc do quay cua dong co ta s€ xdc dinh dugc dd nhét n.

0,75

1,75d

Céc buéc tién hanh thi nghiém, bang biéu va xir 1y so liéu

- B4 trf thi nghiém nhur hinh vé

- Tién hanh thi nghiém

+ Xdc dinh duong kinh try trong va dudng kinh trong cia coc

+ Po chiéu cao h cua chét 1ong trong cdc.

+ Bat khod k, doi dong co quay 6n dinh, doc gid tri dong dién I trén ampe ké va téc do
quay o ciia méto, ghi vao bang sd liéu.

+ Thay dbi bién tré va ghi cip I, o tuong tng vao bang.

0,75

Bang $O liéu
Lan do I )
1
2

0,50

N

2p 2 ,
Xit I 6 ligu: Ta c6: 1= 22RiRs )
Rz _Rl

Dung d6 thi I theo m, d6 thi dang dudng thing, x4c dinh d6 nghiéng va tir d6 tinh dugc
do nhot 1.

1

0,50

HET
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