BOQ GIAO DUC VA PAO TAO PAP AN - THANG PIEM

PE THI TUYEN SINH PAI HQOC, CAO PANG NAM 2006

PE CHINH THUC

Mén: VAT LI, khéi A
(P4p 4n — Thang diém c6 5 trang)

Cau NOI DUNG Piém
I 2,00
Xic dinh cic vach quang pho trong diy Banme, tinh niing lwong cic phéton (1,00 diém)
Day Banme duogc tao thanh khi électron chuyén tir cdc quy dao bén ngoai vé quy dao L. Viy,
khi électron dang ¢ quy dao N, thi n6 c6 thé chuyén vé quy dao L theo 2 cach:
Chuyén truc tiép tir N vé& L va nguyén tir phat ra birc xa tng voi vach mau lam Hg. 0,25
Chuyén tir N vé M, rdi tir M chuyén vé L, nguyén tir phét ra birc xa (mg vi vach mau do H, . |025
Nang luong ph6tdn ung vdi buc xa mau do:
he he  hce 1 1 he(A-1,)
gg=— =Ey-E; = (Ey-Ex)-(E;-Ex)= — - — = he| ——| = g,=—"2J
1 iy = (B () 160w (L] o e )
34 8 _ -6
Thay s6 vao (1), ta duoc: = 6,625.107" %3.10° % (0,1220 1(;,1028).10 :3,()4,10_19J 0.25
0,1220x0,1028.10~
Nang luong ph6tén ing voi buc xa mau lam:
he he he 1 1 he(A-13)
g5=— = En-E = (Ex-Exg ) - (B -Eg ) = —- — = hc(—-—J =  g= —1 3 (D)
P Y A A s
34 8 _ -6
Thay s6 vao (2), ta duoc: & = 6,625.107"x3.10° % (0,1220 ?2,0975).10 :4,()9,10_19J 0.25
0,1220x0,0975.10"
Viét phwong trinh phéng xa va tinh thoi gian phan ra (1,00 diém)
a) Phuong trinh dién ta qua trinh phong xa: 243Po — 5He + 5 Pb
Ap dung dinh luat bao toan dién tich va s6 khéi, suy ra: Z=82; A=206 = N=A-Z=124
Viy, hat nhan chi ¢6 82 pr6ton va 124 notron. 0,25
Phuong trinh day du dién ta qua trinh phong xa: 2Po — 3He +235Pb 0,25
b) S6 hat nhén chi sinh ra bang s6 hat nhan p61oni phan ra.
Goi N_la so hat nhan p6loni ban dau, AN la so hat nhan bi phan ra, N 1a s6 hat nhan con lai
At
& thoi diém hién tai, thi: =— AN M M-l 3)
Noe
AN
N “'Pb
Mt khae: 2o - Na_ AN Mpphpo AN Apy )
mp, N N mpApy, N App 0,25
Po
Ny
Tur (3) va (4) suy ra:
A A ln(ni D In1,71
eM-1=n—LPe = A=Inm—L2+]) = t= Pb - 01413838 =107ngdy 0,25
Pb APb In2 In2
I 2,00
Hai nguon song két hop (1,00 dlem)
Hai nguon song két hop 1a hai nguén:
- C6 cung tan sb. 0,25
- C6 d¢ l¢ch pha khong doi theo thoi gian. 0,25
Giai thich:
Hai khe duoc chiéu _sang tur ngudn don sic S, nén song anh sang phat ra tir hai khe S;, S, ¢
cung tan sb v6i ngudn. 0,25
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Khoang cach tir nguon dén hai khe 13 hoan toan xac dinh, nén hiéu so cac khoang cach tu
nguon dén hai khe 1a khong doi. Suy ra, d§ 1éch pha ctia song anh sang & hai khe khong doj

theo thoi gian. 0,25
Tinh khoang van va khoang cach nhé nhit giira hai vin triung (1,00 diém)
a) Khoang van: 1, = MD 0.25
a 2
-6
Thay s6, ta duoc: i, = %:1,2'10‘3 m=1,2mm 0,25
b) Van sang chinh gifra (bac 0) tmg vo1 blirc xa A, va buc xa A, trung nhau. Gia st trong
khoang tir van trung chinh giira dén van tring gan nhét c6 k; khoang van i, tmg voi birc xa A
va k, khoang van 1, ing voi buc xa A, , thi:
ki, =k,i, &k, kl—D:k2 A,D < kA =k,A, & 6k =5k, :% = 6 (1) 0,25
a 1
Vi k; va k; 1a cic sO nguyén, nén gia tri nho nhat cia chiung thoa man hé thac (1) 1a
k; =5 va k, = 6. Suy ra, khoang cach nho nhét giita hai van tring 1a Ax = 5i, = 6mm. 0,25
I 2,00
Tinh cac chiéu dai va chu ki dao ddng ciia con lic (1,00 diém)
Tacé:T:§=2n\/Z; T'=§:2n\/Z 0.25
n g nV g b
' N2 2 2
Suy ra: £: L == = l =@ (1)
1 T n' 39 1521
theo gia thiét: ¢('=/(+7,9 ) 025
Tr(yva@): 02 21000 5o tem va T =21 [£ =2n [222 22 475 025
1 1521 g 9,8 ’
0'=/0+7,9=152,1+7,9=160,0 cm va T':ﬂTZM: 2,539 s 0,25
39 39
Xac dinh chiéu va d§ 16m vecto E (1,00 diém)
Khi vat chua tich di¢n va duoc kich thich cho dao dong diéu hoa dudi tac
dung cua luc cang T va trong luc P =mé, thi chu ki cua con lic c6 biéu
thue: T'= 27t\/z .
g
Khi vat tich dién q va dat trong dién truong déu E cung phuong véi P va
dugc kich thich cho dao dong diéu hoa duéi tac dung luc cing T, va hop
luc Pi= P+F: = m(§+£) = mél, thi hop luc P: ¢6 vai trd nhuP. Do d6
m 7 E Hinh minh hqa,
chu ki ctia con lac cobiéu thie T, = 2n \/: ,voig =g+ 4 (3). khong tinh diem 0.25
24 m
N A < . L , qE
TryéucauT;=T,suyra —=— . Vi /'>/,néng; >g dodotr(3)taco: g =g+—,
g 8 m
trong do dién tich q > 0. Vay, Fr cung phuong, cing chiéu véi P va dién truong E ¢6 chidu
huéng xudng, cung chiéu voi P. 0,25
& 0 9E_1600 0,25
g /! mg 1521
-3
E=1600 1521X%_ 79 ><2.10 X9’8:2,04.105V/m 025

1521 q 15217 0,5.10°°
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v 2,0
Tinh dién dung C, va xic dinh cic phan tir trong hép kin (1,00 diém)
2
a) Voi £=150 Hz: (%} =R3+Z; =200° =
=200 -100> =1003Q = C, L j0#F = 18,38 uF 0,25
B
b) tgo, ;= R =3 3=0,, 5= . Vay, ux sém pha FOL Lgox
. :
1t/2 SO vO1 ump. ~
T T T I,
Pufuyy = Pu /i TP, = P i=5 3T >0. Suy ra: 5
0<oy /i <g , nén doan mach DN c6 tinh cam khang.
. . | 0
Vay, hop kin X chira cudn day thuan cam L va di¢n tré thuan R. 6 """""" UO(MD) 0,25
ocC
° " Hinh minh hog,
khong tinh diem
Cuong d6 dong dién cuc dai nén mach cong hudng dién, suy ra:
Z, =Zc =1003=Lo = L:£H=0,55H 0.25
[¢] Tc b
Z 3
tg¢ux/i=§=§ = R=43Z;=300Q 0,25
Tinh tin sb f;, f; va viét biéu thirc cwong do dong dién (1,00 diém)
Vé6i f thay doi: I, =1, =N Yun _ Ywn
Z Z,
= 72,=2,0Z~Zic,)’ =(Zo = Zoc,)’ = (Ziu=Zic,) =% (Zo ~Zoc,)
*Truong hop 11 (Zy, ~Zyc ) =(ZoL ~Zyc,) =
W~ 1
Lo - :—(———)— ——( ) = 2n(fi—-f,)|L+——|=0 (1)
(0= 0,) C, o o C, wm, (=) 4%, £,C
Theo dé bai, tan s6 f & trj sb f; hodc >, nén (fi-f,) #0. Do do, tir (1) suy ra:
L ++ =0 (2). Nhung moi dai lugng & vé trai ciia (2) déu duong, nén khong thé xay
4nf f,C,
ra (2). Do do, truong hop 1 bi loai.
* Truong hop 2: (Zyy. ~Zie, ) =~(Zyr. ~Zae,) = L{oy + ) = — { L1 j_ [Mj 0,25
W o (1))
1 1 1
Gian uéc (o, t o, ), ta duoc: w0, =—— = fif, = = 2500
(o Fo,) 102 LC, 112 41t2LCO 42£ ) e
I NEN
Mat khac, f; + f, = 125, nén f; va f, 1a nghiém cua phuong trinh:
£2-125f+2500=0 = f; =25Hz, f, =100Hz 0,25
Vé6i f=f=25Hz thi: Z, =2rfL=50/3Q va Z, = L 200430
0 ZTCfICO
12U_ v - 20 o a4

z \/(RO+R)2+(ZIL—ZICO)2 J400? +3.1502
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7z —7Z
1L lCO =_3\/§:_0,65:(pu1/11 :—0,58rad=—%ﬂ:

tg(pul/il -

R+R, 8
Vay: i; = 0,422 sin(507t +0,58) (A) 0,25
V6i f=1£,=100 Hz thi: Z, =2nf,L =20053Q va Z,¢ = T =504/3Q
2%0
Zyn—Zye, 33 33
t L= 0 = = 0,65=> . = 0,58rad=—m
8ufi " TRIR, 8 o/, 180
Vay, i, =0,42+/2 sin(200 7t - 0,58) (A) 0,25
V.a 2,00
Giai thich va tinh d¢ bdi giac ciia dnh qua kinh lip (1,00 diém)
V¢ hinh i
1 ’__,——:,‘:: g 'B
=2 1% |
o -
M\_F'Y O A F A
0,25
Giai thich: Vi cac vi tri dat vat AB vudng goc véi truc chinh cua kinh va A luén nam trén
truc chinh, thi tia song song vai truc chinh ké tg1 tir B luon luén c6 cung do cao so vdi truc
chinh. Do d6 tia 16 IF’(v6i F’ vira 1a tiéu diém anh, vira I3 quang tdm cua mat) khong d6i. Suy
ra, goc trong anh a khong doi. Mit khac, o, 14 goc trong tryc tiép vat khi dat vat tai diém cuc
can ctia mat, nén ciing khong doi. Vay do6 boi giac G = -~ 1a khong doi. 0.25
o, i
Vi céc goc ao, o 12 cac goc nho nén G =%~ 8% | tgq, = &, teo = Ol _AB 0,25
o, tgo, b OF f
suy ra G=E=£— 0,25
f 5
Viét biéu thirc cac do phong dai anh va xac dinh tiéu cy thiu kinh (1,00 diém)
a) So do tao cac anh
1 . G O n n
AB——AB' : ABy)— )AByg) ) A"B
Do phong dai cua anh A'B’: k'= AB_ T (1) 0,25
AB f-d
Do phong dai cia anh A"B”:
k"ZAB AR ABl—k k, voi klz‘Afl va kZ:AB trong do
AB AB, AB AB A B,
= fo _ -20 _ =20
' f,-d, -20-(20-d) d-40
20(20-d -
d2=a-dI=20-ﬂ=20+ ( ) _ 1200 40d, suy ra:
d,-f, 40-d 40-d
= £ f(40-d) — k= -20 f(40-d)
' f-d, 40f-df-1200+40d d-40 40f-df- 1200 + 40d
. n . 20f
Vi 0 <d<20cm,nén d-40#0, do do: k"= (2) 0.25
40f - df - 1200 + 40d ’
b) Vi A'B'la anh 4o ciia vat AB qua thau kinh, nén cung chiéu véi vat.
Vat trung gian A,B, la anh ao cua vat AB cho boi guong cau nén cung chiéu voi vat, A"B” la
anh that cua vat trung gian A;B; nén nguoc chiéu véi A;B;. Vay A’B”ngugc chiéu véi
0,25
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vat AB. Mit khac, hai anh A'B', A”B” cung do cao, do d6 k' = —k" (3)

Thay k' va k" tir (1) va (2) vao (3), ta dugc:

L __ 201 — (20-)(d=60) = 0
f—d 40f —df —1200+40d

vi 0 <d<20cm, nén d - 60 #0. Suyraf =20 cm. 0,25
V.b 2,00
Xéc dinh van toc géc ciia hé quay quanh truc (1,00 diém) ’
a) Vi trong luc (ngoai luc) song song v6i truc quay, nén momen cua néd doi voi truc quay
bang 0, suy ra momen dong luong bao toan.
2
Khi vat & diém B: L, = oI, = o,Mr? = mOM% 0.25
Khi day dat, vat 6 A: L = ol = oM/?
Ap dung dinh luat bao toan momen dong luong:
2
L=L, = oM/*= wOM% > o0= % = 2rad/s 0,25
b) Khi M con ¢ trung diém B thi momen dong lugng cua hé 1a:
L =0l =0, (1W2 +lM€2j = (oolez
3 4 12
Khi day dut, vat & A thi momen dong lugng cua hé la:
L, =ol, = w(%Mfz - Mzzj = co%MEz 0,25
Ap dung dinh luat bao toan momen dong luong ta cé:
L,=L, = odMe? = coolM€2:> o = lcoo =3,5 rad/s 0,25
3 12 16
Xéc dinh vi tri treo vat va tinh phan luc tir ban 1€ (1,00 diém) 1,00
a)
V¢ hinh
y
(0] X
0,25
Cac lyc tac dung vao thanh OE goém: P, P,,T, Q. Diéu kién can bang ciia thanh OE dbi véi
truc quay tai O:
Mp 10+ M0+ My =0 = P,.OC+P.OG-T.OH=0.
Suyra T- ROCFPOG o Ty OH-P.OG
OH P,
. E E OE(T,,..- P
OH = OEsin30° = 2. 06 =2 & oc < ZETmc P)
2 2 2P,
Thay s6, ta duge: OC < 64,32cm. Vay diém C cach xa O nhét 1a 64,32 cm. 0,25
b) Vi thanh can bang: F,=0 = P, +P+T+Q=0 (1)
Chiéu (1) 1én Ox taco: T, cosp+Q, =0 = Q, =-104/3 N
Chiéu (1) 1én Oy ta c6: -P-P, + T, sinp+Q, =0 = Q, =3,92N 0,25
0,25

Q= ,/Qi +Q§ =17,76 N

Néu thi sinh lam bai khong theo cdch néu trong ddp dn ma vdan ding thi duoc dii diém ting
phdn nhu ddp dn quy dinh.
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