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I. Hwéng din chung

1

. C4n bd chiam thi chAm ddng nhu dép an - thang diém cua Bo Gido duc va Pao tao.

KY THI CHON HQC SINH GIOI QUOC GIA THPT

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

diém tdi da ciia ciu, y d6 theo thang diém.

3. Can bo cham thi khéng quy tron diém thanh phan, cta timg cu, diém cua bai thi.
IL. P4p 4n - thang diém
Cau Noi dung Piém
Cau I (4,0 diém)
Khi con lic qua O, ¢6 van toc v, . huong vé phuong Bic, luc FC hudng vé phuong Dong,
d6 16n giam dan, huéng quay dan vé phuong Pong, Téi bién, con lic d6i chiéu chuyén dong
lu,c FC hudng Yé phia Tay... ’ ‘ N 0.50
Keét qua méat phang dao dong con lac quay ngugc chiéu y Béc
kim dong ho. (1)
1. R Dong
Tay > | 0,50
X
Quy dao vé phac nhu hinh vé (C6 dang hinh canh hoa,
canh 1 & g(’)g: I, canh 2 & goc 111, d6 1éch ce’ml} 2 50 vOi
truc Oy nhi€u hon cénh 1, quy dao di qua diém O...)
Céc vector ® cua Trai Pat, van toc chuyén dong cua vat va luc Co-ri-6-1it tic dong vao vat
duoc biéu dién trong hé toa do da chon Oxyz la ®=(0,®wcos @, ®sin @),V = (vX Vs VZ) . 0,50
Theo bai cho FC =-2m(®OAV)= (2mov, sin@—2mv, cos ®;—2ma@v, sin @;2mev, cos Q)
2. | Vat chi qhuyén dong trong mit phiang Oxy nén c6 thé bo qua v, tir d6 xdc dinh dugc cic
thanh phan ctia luc Co-ri-6-lit 0,25
F., =2mosinQ.v ; (2) 0,25
F., =—2mosinQ.v,; 3)
So sdnh véi biéu thirc di cho, x4c dinh dugc thong s6 Co-ri-6-1it (cho vi d6 @) b =2wmsin ¢ 0,50
Phuong trinh dinh luét IT Newton FC +P+T=ma voi W, = \/% 1a tan s6 dao dong riéng cua
con lic.
3.
Theo Ox: E., —%x =mx"= by-wx=x" 3) 0,50
Theo Oy: E, —%y =my"= —bx'- (Df)y =y" 4) 0,50
| T (3)(4), st dung dang nghiém di cho x = Asin(Q0); y = Beos(Qt) Pao ham roi thay vao |
(0 —Q*)A =-bQB
(3)(4) ta dugc (5)
(o —Q*)B=-bQA
Dé nghiém A, B khéc 0 thi (o} -Q?)=+bQ (6)




Cau Noi dung Piém
Hayla Q°+bQ -0, =0;= A=b’+4w; = 40;
Phuong trinh c¢6 4 nghiém. Loai 2 nghiém am, con lai hai nghiém duong 0,25
b .
Q, =, ia tuong Urng 1a 2 mode dao dong cia con lac. @) 0.25
Céu II (4,0 diem)
A , 2($X2
Thé néng cua BC AW, = —(AP(A_M) + AFC(A_H)) —mgx + 7
la 2
= W, =~ W, =—mgx+ 26\?)( ;
0,50
2 5
Chon goéc thé nang tai A, tacé = W, =-mgx + 2G\£§X (1)
0,50
~=0 suyra x=x0=mg\/5 ()
40
Co nang toan phan cta BC
2 12 2
W = mv +W, =>W= mx (mgx — ZG\BX ) = const 3) 0,50
Dao ham theo thoi gian va chii y dén diéu kién can bang ta thu duoc phuong trinh
4043
(X—XO)"+(X— XO) =0 4) 0,50
1.b 3m
A A A1 S fe A A 4(5\/5 Ny
Nhu vay, thanh BC dao dong diéu hoa quanh vi tri Xo voi tan s6 géc: o= 3 va voi
m
\3m
chuki T=2n : 5
40 . 0.50
Cong can thict d¢ tao qua bong bong xa phong gom hai thanh phan: Cong A, tao nén vo bong
béng va cong A, dé nén khong khi tir p suat khi quyén dén dp suét P bén trong bong béng
Ap suét trong bong béng khi né ¢6 ban kinh R 1a p= Po +% (5)
A, =0.2.4nR* =8noR" 6
,=0.2.4n o 2 (6) 0.50
5 :len£:4nR (p0+4_6j1 [1+ 4(5] o 0,50
Po 3 R PR
3 . 0,50
Cong can thiét A = 8onR > 1+£(p0 +4—GJ In| 1+ 4o (8)
60 R poR
Céu III (4,0 di€m)
Khi khéa K déng, lic nay mach dién chi c6 ngudn Uy va cudn cam. Dong dién chay qua 0,50
1. cudn cam sau thoi gian tla i(z): U, L%zO (D)
(U U
=i(t)= | dt=—"t 2
® j o= @)
2 e « R N A A A P UO
O thoi diém t,, dong dién qua cudn dy la i, ) =1, :Ttl 0.50




Cau Noi dung Piém
Sau thoi diém t,, khéa K ngi'lt, lic nay dong dién trén mach Ia i néu
di(t) (t )
U,+L——= dt (v6i q(t;)1a dién tich trén ty C ngay trude khi K ngat) thi dong dién
1.
qua didt va nap dlf_:n thém cho tu dién ké tir thoi diém t . 0.25
5 _ _ b
d C de LC L dt LC
. \ \ . 1
Nhu vay, dai lugng (q—CU, ) bién thién diéu hoa véi tan sd gbc ®=——— (4) T dé | 0,25
’ JLC
q=CU, +Asino(t—t,)+Bcoso(t—t,) =i, =0Acoso(t—t, ) —Bsinw(t—t,)(5)
Tai thoi diém t; ¢6 q,, =0i, ) = % t,
PPN U,
Ttr d6 xdc dinh dugec B=-CU; A = oL t,
(Q))
X U 0,50
Bicu thiic dong dién qua tu: i= TO t,cos®(t—t,)+CU,sino(t—t,) (6)
Do ban dau dién tich trén tu q(t;)=q(t/) =0va dong dién ngay sau khi dong K 1a
I = ﬂtl & thoi diém t; nén ¢ thoi diém t, <t<t, +t, hidu di¢n thé giira hai du tu dién:
L 0,50
U, (=1, (t-t,)— U, cosm(t-t,) (7
2. | Sau nhiéu chu ki déng va mo khéa K, dong dién qua cudn cam s& bién thién tuan hoan va
ndng lugng dy trir trong cdc linh kién L va C 1a giong nhau ¢ dau va cudi chu Ki.
Khéa K dong trong khodng thoi gian t;, dong di€n qua cudn L thay doi mot lugng
R U, 0,50
la AII = T’tl (8) "
Khoéa K ngat trong khoang thoi gian t,, vi tu cé di¢n dung 16n nén U, coi nhu khong doi, lic
nay dong qua cuén cam: U,-U, L% dong dién qua cudn L thay doi mot lugng 1a | 0,50
U,-Upt
AIQ — 0 L 1772 (9)
Trong mdi chu ki déng ngit ctia khéa K, ta c6
AL+AL =0= Doty W= UDG o U 1 1 0,50
L U, __4 I-o
t,+t,
Cau IV (4,5 diém)
La) | vgi ludng chét cau khau do nhé c6 thé coi CA, CS+SA SA -SC va IA —SA —sc.| 0,50
Thay vao cong thirc ludng chét ciu di cho ta c6
n, (SA,-SC) n,(SA,-SC ‘
(54, -5€) - -($4. -5€) hay —L— =12~ M2 4 46 it ra didu phai chimg
SA, SA, SC SA, SC SA, 0,50
minh —L — 22 7T (1) 050
SA, SA, SC
1.b -
) Tir cong thirc L BT ki khi
SA, SA, SC
n,SC 0,50

SA, —>00 < SA, =SF, =f, riitra f, = )

n, —n,




Ciu Noi dung Piém
- —n.SC 0,50
VA SA, =00 &> SA, =SF, =f, f, = —125C 3)
I, —1,
2. | Thau kinh mong nén dinh S,va S, cua cac ludng chat ciu c6 thé coi 1a tring nhau va tring
voi diém O. Ap dung cong thirc lién hop cho ludng chat cau khau do nho ta c6
n, n _n-n
OzA1 ()A>l< Rl N nl _ n2 :_n_nl _n_n2 (4) 0,50
n__n, n-n, OA, OA, R, R,
OA* OA, -R,
Tir dinh nghia ta c6 = < 5)vaf, = L. 6
r dinh nghia ta c6 ngay f, nn oo, (S)vaf, hn, o, (6) 1,00
Rl RZ Rl RZ
Tir d6 suy ra diéu phai chirng minh b +f—2 =1 (7)
OA, OA, 0,50
Cau V (3,5 diém) , ,
1. | Vi photon t¢i c6 nang lugng rat cao, nén céc tinh todn phai ké dén hi¢u ng twong doi tinh.
Goi € =hc/)’ la nang lugng cua photon sau va cham tuong (g véi bude séng L. Gia st
rang sau va cham, nang luong cua photon duogc truyén hoan toan cho electron. Boi mat het
nang lugng, photon bién mat (bi hap thu bai électron) nén sau khi va cham chi con lai
electron. St dung dinh luat bao toan nang lugng va dinh ludt bao toan dong luong:
0,50
p=p.e=K—p, =n=2=K_ ek
A c ¢
Ma tir hé thirc Einstein 0.50
E= \/pfcz +mpct = \/pfcz +E; =K+E, »pic’=K*+2EK
Nén ta suy ra E, K =0! vd ly! Ttr 46 suy ra diéu can chiing minh
2. | Sau khi va cham photon khong bi hap thuy ma bi thay d6i phuong truyén va giam ning
e ., ¢ 0,50
lugng. p=—;p'=— {9
C C P
Str dung dinh luét bao toan nang lugng va dinh luét bao toan
dong luong: p=p,+p,e=K+¢ 9 ) P 0,50
p'=psin¢ 5 )
p. =pcosP 0,50
' ' p
K=g—g'=c(p-p) =C(\/p§ + P —po) =>p=—"
sin @
cp, (1—sin m_c” (1—sin
Tir d6 o6 K = Po(1=8in@) _mc(1-sing) o
sin @ sin @
3. | Tatinh dong nang cua electron trong don vi eV, theo baira ¢=7n/2-06 tacd
1—si
k=P l1=8in0) ) sy 0,50
|e| sin @
Céac muc kich thich ciia nguyén tir hidrd c6 ndng Ivgng nhu sau:
AE, :13,6(1—%(6:\/)
n
AE, =10,2eV;AE, =12,09eV; AE, =12,75eV > K 0.50

Do d6 électron di cho chi c¢6 thé kich thich dugc nguyén tir t&i mic n = 2, 3. Nhu vay
nguyén tir Hidr6 c6 thé burc xa ra A, =102,6nm, A, =121,5nm, A, =605,3nm.




