BOQ GIAO DUC VA PAO TAO KY THI CHON PQI TUYEN OLYMPIC NAM 2019

HUONG DAN CHAM DPE THI CHINH THU'C
Mén: VAT Li
Ngay thi thir nhat: 29/03/2019
(Huwéng dan cham gom 10 trang)

I. Hwéng din chung

1. Can bd chdm thi chAm dting nhu dap an - thang diém ctia Bo Giao duc va Pao tao.
2. Néu c6 cau ndo, y nio ma thi sinh c6 cach tra 1oi khac so véi dap an nhung van dung thi vin cho
diém t6i da cua cau, ¥ d6 theo thang diém.

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

Céu Noi dung Pi¢m
Cau I (4,0 diém)
1. | Do khdng c6 ma sét, ta c6 bao toan co nang
Dong ning cua hé: E, = % mv.? + % mv.’ + % mv,’
0,25
Trong d6:V, =2adé, +2asin 0.p€, = Vv’; =4a*(6” +sin® 6¢°) 008
Do d6i xing V. c6 clng do 1én nhu V. , nén ta ciing co: V. = 4a*(6* +sin’® ¢°) ’
Van toc V, la: v, :%(Zacose)éz = —2asin 00, 0,25
Dong ning ctia hé : E, = 2ma’ [(2 +sin? 6)6? + 2sin? egﬂ 0.25
Thé ndng cua h¢ (goc & O): E, =—(mgz. +mgz,, +mgz, ) =—3mgz. =-6mgacosd 0,25
Co ning ciia hé¢ la: E =2ma’ [(2 +5sin? 6)6? + 2sin? 9¢2]_ 6mga cos &
=2ma’ [(2+sin2 0)6” + 2sin? 6@2]—6mgacos:9 (1)
Co nang h¢ bao toan nén: 0,25
2ma’ [(2 +5sin? 0)6? + 2sin? 0¢* ] —6mgacosd = 4ma’sin’ §,w; —6mgacos b,
Chia cho 2ma : a[(2+sin2 0)0* +2sin’ 0¢2]—3g cos@ = 2asin® G, —3gcosb, (2)
Theo dinh Iy momen dong lugng (d6i v6i diém O) chiéu 1én phurong z, ta co:
dl _
Ee —[Omeg+ODxmg+OExnge =0 0.25
(S hang thtr 2 trong ngodc vudng bang 0, hai sé hang con lai cing do 16n nhung ngugc
chiéu). Vay L, =const, tic la nd bao toan.
Mgt khac : L, =| OC xmy, +ODxm¥, +OE xmv | €,
Vi: ODxV, [1§ x€ =0 ; OCxmV, =m.OC.| (&, x& )2ae'+(é X8 )2asin9¢]
VI € x€,=€, va € x€ = H,taco[ mev} =m.O e & 2a0— e2asm0¢]
0,25
€,€,=0vag, g = cos(§+0) =-sind, [Omev J =4ma’sin® f¢p . Suy ra: go—%
<R , o \ 2 4 9 a)o
Biéu thirc co ning 1a : 2ma?| (2+sin® #)?* + 2sin? 9—40 —6mgacosd
sin
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Cau N¢i dung Pi¢m
2 | Thay vao (2), ta duoc:
{(2+sm 0)6” + 2sin? GM —-3gcosd = 2asin’ G,w; —3gcosb, 02
25
=>a(2+sin’§)0° +2a w 3gcosd = 2asin’ f,w; —3gcos b,
SIn
Phuong trinh ndy c6 dang: f (8)6* +u(6)=u(6,)
0,25
Véi: f(0)=a(2+sin?6)>0(%); u(d)=2a M 3gcosd
Tur (*) suy ra u(é,) —u(d) >0 nén néu u(d)la co dang “hé thé” thi hé s& dao dong: 0,25
Ta thay u(@) = khi @ =0,z va lién tuc trong khoang ndy nén thoa man thao luan trén, vay
ton tai cAn bang bén khi 0 €[0, z]. 0.25
3a .
Thay s0 vao, ta dugc ham: u(f) = O_' 928; %), Véi u(g,) = -19.2m/s? 0,25
sin
u(6) =u(8,)cho 2 nghiém 6, ~0,34 rad (6, ~19,5°) ; 6, =45° — 6, ~19,5°;0,, =45" 0,25
3b | GOc @ s& khong thé bién thién, néu €, va 6, tring nhau va triung v6i 6, tng voi cuc tiéu clia
. i ) 0,25
ham u(g). Tu dicu kién Z—Z lp—g, = 0, SUy ra: —4asin 6, cos 6,.c;, +3gsing, =0
. . _ 39
Khi d6 toc do goc ban dau bang o, = w,. = |———— ~14,6 rad/s.
’E & % =% =\ [2acos 6, 0.25
’ Cau II (4,0 diém)
1 | Chuyén dong khoi tam cua hat lién quan téi 3 bac tu do va do d6 dong nang trung binh cua
) — mo? 0,25
chuyén dong nay K = mo =ngT (2).
, X , A LA \ T2 =2 — 3kBT
Ta sir dung gan ding van toc trung binh v° =~ (v)° (2). Suyra v = (3). 0,25
Thay s6 ta thu duge 7 = 4,9x10° m-s™ (4). 0,25
2| b) Téng do doi cua hat sau N va cham : R =E +E+ .......... +FN_1 (5).
- < = 0,25
I} 1a vecto do doi tir va cham thit N, t6i va cham thir N,.,, 9 1on cia mdi d¢ doi [F[ =1.
Binh phuong hai vé ta dugc R® = NI? + ZEI: (6). 0,25
i
Vi LI, =1°cos 6, véi @ c6 gia tri ngdu nhién tir 0° dén 180°, suy ra cosé nhan gia tri ngu 05
nhién tir -1 dén +1. Suy ra cos@=0 (7). ’
bieu nay c6 nghia 1a trung binh cta so hang thtr hai trong (6) bang 0. Khi d6 sau N va cham
= NI%(8). Hay voi gan dting & trén ta thu duoc R_N =IJ/N (9). 0.25
3 | S6 lan va cham thyc hién duoc trong thoi gian t: N=t/z (10). 0.95
Mat khac, thoi gian trung binh gita hai va cham liéntiecp z=1/v (11). ’
Suy ra su phu thudc (8) c6 thé viét lai nhu ham thoi gian R% (t) =Iot =Dt  (12).
Ta dgc tir dd thi toa do cua hat tai nhirng thoi diém khac nhau va tinh tc dd trung binh ctua
chuyén déng 0,25

R0 =R =2 T 060+ 0] (13).
2 =
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Cau Noi dung q ‘ Piém
Két qua ghi vao bang (Néu doc sai d chinh xac cua toa d 5(um) thi khong cho di€m phan
nay. Vidu: néu doc 12 (um) thay vi 10(um) hoic 15(um))
RZ 2 - . -1
ts) | X (um) | Y (um) | Reo (WMD) R27 ey | 2D73(um-s)
0 5 25
100 10 -35 1325 1017 10,2
40 -10 1700
—45 25 2650 0,25
200 —25 15 850 1850 9,3
-5 —45 2050
0 -30 900
300 60 -50 6100 4508 15,0
75 -30 6525
—45 15 2250
400 —45 -35 3250 5175 12,9
-5 —100 10025
V& d6 thi phy thudc cua RZ, vao t va vé dudng thang di qua gdc toa do va cac diém
N 05
D duoc xac dinh tir hé s6 goc D =(1,95+0,3)x10 ™" m?-s™* (14)
(Néu hoc sinh tinh h¢ 6 bang cdch ldy gid tri trung binh cua 4 $6 liéu & cot cudi trong bang | 0,25
xw Iy ma van cho két qud twong thich thi van cho du diém)
Vagiatricaa | : |:2:(4,1i0,6)x10’9m 0,25
v
Gia tri cua z':T:|:=(8,254_r1,0)><10’7s 0,25
v

Cau I11 (4,0 diém)

la

Xac dinh dién truong tai mot diém trén bé mat cia bong bong xa phong. Goi R, la ban kinh
bong bong, khi bong bong dugc tich dién q.

Xét 16p cau rat mong c6 dién tich dS = 27R?sinddd, dién tich 16p cau R<1d6
dg = (—1—)27R?sin 6do. Ry
AR 0

q 2
27R7sin@dO.R, (1-cosb
1 dg.x 1 (4;le2) i il ) >
dEA:4 RZsin2 o 23/2:4 s . 5 5 , 32
e, (Rysin® 6 +Xx°) 7 [R}sin’6+R(1-coso)’ |

Dién truong tai A theo hudng OA (hinh v€) do dién tich dq gay ra la: A( 0
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Noi dung

Piém

q 2 i q
(——3)27R sinddo 5
dE, = 1 4R singz niddi cosgdg.

47[80 (ZRlslng)Z 250 2 2

2 2
EA:q/47rR1 ICOSQ 0 _qlazR
26 5 2 2 2¢,

2\2
Ap suit tinh dién 1én mat ctua bong bong xa phong: P = 4; 7 En= (Q/;l;rRl) .
0

0,25

Goi P’ va p! la ap suat va mat 46 mai cua khi trong bong bong. P’ lién hé vé6i ap sudt ban

3
dau P theo dinh luat khi ly tuéng %ﬂRfPiE %ﬂRgPi; P=P, +% =P'= (%)(Pa +%) (2)
0 0

0,25

Phuong trinh xac dinh ban kinh mé1 R, diéu kién can bang nhiét cia bong bong xa phong
2
Pl ips L (3)
32¢,m°R, R,
2
Thay (2) vao (3), tim duoc: (&)4 +4—7/(&)3 —&(1+ & )= q2 — ()
R, PR RS R, PR 32¢7°R;P,

q—245 1, AR=R -R,[l R,

P.&Ry
Tacé:&:M:1+A_R;(&)3zl+3A_R; (&)4z1+4A_R
RO RO RO RO RO RO RO

0,25

Thay vao (*), tim duoc:

1+4A—R+ ad

RO Pa R0

2

3Py @ Pyay By 9
Ro RO Pa R0 326‘072' R0 Pa1

2

e3MRq 24y 9
R, 3P.R,’ 32s7°R'P,

q2

965,7°RIP, (L+ 27 )
3PR,

AR=R,

0,25

1b

Bong bong ding yén trong khong khi khi:

2

%ﬂprag =47R,; ptg +%”R3Pi9 ;

4y AR
trong d6 p, = p.(1+ R =R (Q+—
g pl pa( PRO) Rl 0( RO)

a

0,25

4 3 AR 3 2 4 3 47/
—7Ry(1+— =47Riptg+—7R;p. (1+
3 0( RO) pag Ops g 3 Opa( PaRO

)9

AR 4y
R.(1+3—)p, =3pt+R 1+ X
o R )P, =3pt+Ryp,( PRO)

a

AR :&t+4—7
p. 3P,

0,25

2 4y \.p 4y 2 4y ., p. 4y
2 =96g,7°RIP,(L+ = —")(Zt+-2)=q=,[96g,7°RIP, 1+ = ——) (>t + -~
q ’ RO a( 3|:)aRO)( 3Pa) q \/ ’ RO a( 3PaRo)(,0a 3Pa)

a

0,25

Thay sé q=9,6737.10°C.

0,25
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Cau N¢i dung Pi¢m
2a | Ta s& dung toa do cau (r.6,p), voi gbc O & tAm qua cau va truc z vudng goc véi mit phan
cach cuia hai chat dién moi (Hinh 1). Dién truong trong vat dan bang 0. Ky hiéu dién truong
bén ngoai qué cau 1a E(r,0,¢),né doc lap véi ¢ do tinh chét doi xtng cau.
Do qua cau la din dién nén n6 13 mat dang thé, vi vAy dién trudng & ngay sat bén ngoai cia
mat cau, tirc 1a E(R*,H, (o), phai vudng goc voi mat d6. Nghia 1a di€n truong nay tai sat mat
cau chi c6 thanh phan E, hay & gn bién ta c6 E,=0,E,=0. Vay néu viét phuong trinh
Maxwell VxE =0 trong toa do ciu ¢ 1an cAn mit cau r=R"ta thdy rang thanh phan theo
0,0 s& tu dong bang khong do E,=0,E,=0. Va tat ca cac dao ham theo ¢ bang khong. 025
Diéu kién dé cac thanh phan theo ¢ ctia VxE =0 Ia:
O(rE O(rE o(rE o(E
E ( 0)_% 0= ( 0)_£=0 :%: ( "):E9+r ( 9)(*)
ri or 00 or 00 00 or or
Vé phai ciia (*) & gan m3t cau bang khong, vi E,(R")=E,(R")=0 (do thanh phan song
o(E
song cua dién truong lién tuc qua bién). Suy ra (—‘9) =0 do do6 theo (*)@ =0, suy
or |R 00 R
ra E, khong phu thudc vao 6.
Ki hiéu o, 1a téng mat d§ dién tich mat cia cac dién tich mat tu do
o, va mat do dién tich mat lién két o,. Ta co:
O = &E = 5E(R",0,0)=£,E(R")
N &
Nhu vy mat do dién tich mdt o,, nhu nhau trén toan mat cau. Do ?
d6 dién truong ¢ bén ngoai ciia qua cu bang dién trudng cua mot
dién tich diém dit tai O véi dién tich Q_, =Q+Q,, cu thé la: é1
B, B, 1 Q 1 4zR% 1 RY'F 0,25
E(r.0,p)=E(r)=—2r=———"f="—0o,|—| — (** i ’
( go) ( ) 4rg, 1° drg, r° & “(rj r ) Hinh 1
Vi dién truong chi phu thu‘(f)c vao I. ) . )
+ Theo cong thirc trong d€ bai thi mat do dién tich lién két (phan cuc) ¢ bé mat cua hai chat
di€én moi ti€p xtc voi qua cau lan luot la:
o, =Nk =—(g _1)80E(R) = _(51 _1)O-tot } O, =MF, =—(g, _1)€0E(R) = _(52 _1)atot
T 3 : . .
Trong d6 i =——, hudng vao tdm qua cau (hay hudng ra ngoai 16p dién moi).
r
Khi @6 mat a6 cac dién tich tu do trén phﬁn mit cau tiép giap voi hai chat dién moi 1an lugt
|8: 07, = Gy = Oy = 6103 Ty = O = Oy = 6,01 27R” (Ufl + sz) =Q, suyra: 0,25
1
Q E( > ( Q ) - rzR
' 27R? (e,+¢,) ) o
0 O<r<R
eQ . gQ . 0,25
On=o oo o0 =5 oo Loy
27R* (&, +¢,) 27R* (&, +¢,)
___ (&9 (5-1)Q
Op =

" 27R% (g, +5,) To2 =7 27R* (&, +¢,)
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Cau N¢i dung Pi¢m
2b |, 1o , : ; . ;
Ap dung P==——, ap suat tinh dién trén bé mat hai nira ban cau
EyE
1o, 1 2
trong moi truong dién moéi P, = = —- = fiQ ,
266 268,| 27R" (g, +¢,)
V6i i=1,2. Vi g > ¢, = P, > P, va ap suat ndy s& day qua cau vé phia 0,25
mdi truong c6 hang sd dién moi 1on hon. Lyc tac dung 1én yéu té dién
tich dS =R?sin6d@de bang dF = PdSF, véii=1 néu 6 > %; i=2 néu Hinh 2
0 < % (Hinh 2).
Luc tong hop tac dung 1én nira mit cau bén trén (chi c6 thanh phan z 1a c¢6 dong gop) 1a:
2z 72 2 2
F,= Zj dgoI dOR sin 0 cos 0 —~ Zng _ ! £Q ——7 0,25
5% 260, | 27R* (8, +&,) | 4me, 2(g, +,) R
Z la véc to don vi cua truc z. Nhu vay luc nay hudng Ién trén.
Tuong tu luc toan phan tac dung 1én nira mat cau bén dudi 1a:
2z 72 2 2
F,=7[de [ doR?sinocoso 1 Zng -1 £Q —1Z
AR 26,6, | 27R* (&, +¢,) 4rey 2(g,+¢,) R? 0.95
Vay luc dién tac dung 1én qua cau dan la: ’
2
o= Rt Fy = Bzod
4re, 2(g,+¢,)°R
2C | Qua cdu & trang thai can bang, 1/2 thé tich ctia n6 chim trong nuéc, thi Iuc dién Iftot cong
trong luc béng luc déy Archimedes, ta co:
1 (g-&)Q° 4zR° 27R°
+ = + :
drs, Ao PR 3 P97 g ARl 0,25
\/167[280 (6,+&) (o +p, —2p)9R°
(& —¢,) .
Cau IV (4,0 diém)
1 | Ta xem xét anh hudng cua sy suy gidm ning lugng dén quang duong ma tin hi€u truyén
. N P
dugc trong s¢i quang. Nang lugng cia mdt xung do ngudn phat ra E, = 3 Dong gop vao
xung di vao 161 chi cho boi cac tia chiu phan xa toan phan & 16p vo (hinh v&) hodc di thing
téi dau ra. i 9 ‘
Goc 6 cuc dai ma tia sang bi phan xa toan phan co thé‘ tinh duoc dua VélO‘ diéu ki‘én phan xa
toan phan cua tia sang sau khi khic xa vao trong 161 r61 phan xa toan phan tai b€ mit ngan
. . . n .
cach gitra 16p 161 va 16p vo sinf>-%, véi
nl
£=90°—o.
. . 2
Mat khac s!ne =N, > CoSp = 1—[8"10} .
sing n
Tur cac phuong trinh trén suy ra :
0,25

] 2
sina =cosp = /1—[%} 2% —>sin@<.n?—n2.
1
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Cau N¢i dung Pi¢m
Vi cac gia tri cian, va n,ta tim dugc <6,
0,25
v6i sing, = \n? —n? = 1,475 ~1,46" — 0, ~12°.
Mit khac, ta c6 thé tim duoc gdc trong 161 soi quang tur nguén la 6, voi
2
tan[ & )=Lo15% 50 0 —000 025
2 d 2
6,, <0, 12,thc 1a goc mo gidi han chum tia sang toi 161 soi quang sao cho cac tia sang khuc
xa vao 101 cua soi va phén‘ xa toan phan tai mat phan cach giita 16i va vo nhé hon goc trong
s01 quang tur vi tri cua ngudn. 0,25
Do do, goc khoi gidi han chum tia sang tdi 161 sQi quang cho cac tia sang khic xa vao 161 cua
soi va phan xa toan phan tai mat phan cach giita 16i va vé 1a Q<27 (1-cos6,)
Véi 0, <6, /2 ta dugc QSZﬂ(l—q/l—nf+n22). .
Chl y: Néu @, > 45°thi ta phai dung goc 45° thay cho 6, .
1-/1-n? +n?
Ning lugng clia xung di vao 18ila: E, = QP Lt P 0,25
A S 2 S
Pé cam bién ghi nhan dugc tin hiéu, ning lwong cua nd sau khi di dwge quing duong L 1a
P(l—«/l—nf+n22) 0,25
E,,. phdi thoa mian E,, =E,.10°" > E,, hay S < -
2E,10°
, 10°(1-1-1,4757 +1,467 6 005
Thay so ta dugc : S < > 10°5 1000220 ~1,113.10° b/s hay S, ~1 Mbl/s. ’
2 | Takhao sat anh hudng cia su mé rong xung 1én quing dudng ma tin hiéu truyén duoc trong
sQ1 quang.
. . . . Ln 0,25
Thoi gian toi thiéu dé tia sang di hét quang duong dai L doc theo trucsgila t,, =—2*.
C
Nguoc lai, cac tia sang di dudi goc cuc dai 6, (thoa mancos S, :&) chiu phan xa toan
nl
L 0,25
2
phan, s& chuyén dong véi thoi gian cuc dai 1a toa = 08 By = ﬂ
v cn,
Chénh léch thoi gian truyén nay chinh 1a d6 mo rong cua xung :
2
At=t_ -t - Lm_btnpnm 0,25
cn, n, c(n,
(trong tinh toan nay ta bo qua thoi gian truyén tir ngudn dén sgi quang.)
Dé thong tin truyén di khong bi 16i thi xung khong bi mé rong ra gap doi, At < % diéu nay
dan té&i: 0,25
8
, < 3.10°.1,46 ~98983,1 b/s hay S, ~0,1 Mbls.

S<— ~2 __,8< g
Ln,(n, —n,) 200.10%1,475.(1, 4751, 46)
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Cau i _Noi dung ’ Pi¢m
3a | Néu cho vao hai soi quang hai song giong nhau c6 cung bién do va cung pha. Do tinh doi
xung, song di ra khoi hai soi gidng nhau va do bao toan nang luong nén cac bién do cua
chung bang bién dg Iic di vao moi sgi. Song di ra khdi mot s¢i bang tong cia song con lai &
chinh so1 d6 cong vo1 song 1€ nhanh tir soi kia sang.
Néu chi ¢c6 mot song di vao mot soi voi bién do A thi do bao toan nang lugng, bién d6 cua 0.25
mdi thanh phdn dira & hai soi bing A/~/2.
Nhu vay séng tong hop di ra 1a: %[sin wt+sin(t+¢)] :\/EAsin(a)t)cos(%j, pla do
léch pha cua hai song di trong mdi soi quang.
Bién d¢ cua song tong hop di ra khoi soi 1a ﬁACOS(%j, theo bao toan nang lugng thi
o 1 0,25
cos| = |=—=— ¢ =90°
(2] N
3b | Po léch pha sau khi di qua hai 16p tiép xac 1a 180°, diéu kién cuc tiéu trong soi 1 1a 0,95
Al =KkA,v6i k 1a s6 nguyén. Ta co k—il —>A|<k</1A—I,
Thay s6 tim dugc ﬂ< k <ﬂ — 45,4 <k <49, 2,
0,66 0,61
Al 0,25
— k =46,47,48,49 —>/1_?—>ﬂ 612 nm; 625 nm; 638 nm; 652 nm.
Cau V (4,0 diém)
1 | Kyhiéu p,E va p’,E'la ddng luong, nang lugng tong cong ctia hé trude phan tng trong hé
quy chiéu phong thi nghiém S va hé quy chiéu khéi timS’; v 1a toc do cta hé quy chiéu
khditam S’ ddi v&i hé quy chiéu phong thi nghiém S
E’' E E'
Taco p= 7(p +—!J —=7/[—+ p Vj v6i y=@1-p4) ", p=vlc
cc/ C c
bé dong ndng cua K™ nho nhit ma phan Gng trén xay ra thi khi xét trong hé quy chiéu gin
v&i khoi tam céac hat sau phén ung ding yén. 0,25
2
Taco p'=0—->E'= E. V= ¢ p’ C—f);
4 yE' E
JE? - p'%c? = \JE? - p’c? =mc? — E' =JE? - pc? hay E =4/E"+ p’c?
Trong hé quy chiéu gin véi khdi tdm, ning luong tong cong clia hé sau phan ing (E!) phai
théa mian E. > (mKO +m . +m_ )cz,
Do bdo toan ning lwgng nén niang lwong cua hé trudc phan tng trong hé quy chiéu gan véi
khoi tam (E') ciing phai théa man
E'>(mg+m. +m, )c’; véi E'= [E? - plc’ = \/[T +m_c’ erch]2 —pZ.c?
2 0,25

2
—>\/(T +(m, +my)c?) —pZct = (mg+m . +m, )c
T2 2 24 2.2 2 4
=T +2T(m _+m)c”+(m _+m ) c"—p, c*>=(m,+m_ +m_)cC

2 2
2 2 2 2 2 4 4
—2Tm c* +T%+2Tm _c*—p’ ¢ 2(mK0+mK++mQ,) c —(mK,+mp) c
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Noi dung Pi¢m

. 7 4 2
Véichi y pi.c®=E; —mic =(T+m_c*) —mic'=T?+2Tm, ¢

|:(mK0 +m . +m_ )2 —(mK, +m, )102

-T2

2m, 0,25
[(mKO +m +m_ )2 —(mK, +m, )z}c2
_)Tmin = '
2m,
, |(498+494+1675)" - (494 +938)" |
Thay sb thu duoc : T, = ~ 2698,44 MeV. 0,25
2.938
2 | Khi dong ning ctia hat K~ 13 T . = 2698,44 MeV thi dong lugng clia n 1a
JT +m €27 —m2 c* . [(2698, 44+ 494)7 — 4947 Mev 0,25
Prin = = ~ 3154 ——
7 7 C 7 C 7 C
Toc d6 hé quy chi€u quan tinh S'ddi vdi hé quy chiéu S la
2
v= CEp —e— <0764 0,25
m.c” +, /mK,c +(pc)
Téc do ciia hat Q~ trong hé quy chiéu phong thi nghiém bang 0, 764c.
Quing dudng hat Q™ chuyén dong duoc cho téi khiphanrila:1=vt=v = 025
1-p
—-10
Thay s ta duoc : | =0,764.3.10° (L3100 4,62 cm. 0,25
\1-0,764
3a | Xét hé quy chiéu T gin v6i hat K® dang chuyén dong trong phong thi nghiém véi van te
V. Vecto dong luong va nang lugng cua hai hat pion trung hoa m trong hé quy chiéu X lan
luot 1a P}; P, va E/;E}. Dinh ludt bio toan dong lwgng va ning lwong trong hé quy chiéu =
B+ B =0 B =—P} VA B[ +E} =m,.¢’ 02
5 r ' ' ’ ’ m OCZ ' ' 1 ' C
Mit khéc E[+E;=m ,c* > E/ =E; = K2 —>p=p, :E‘/Elz —m’c* :?/mio —4m?.
Duya vao bién doi cua nang luong va cac thanh phan cua dong luong cua mot hat khi chuyén
tr h¢ X sang h¢ quy chiéu phong thi nghiém
m.c? CymZ, —4m2v 0,25
=y(E +pjcosgv) > E =y K2 + K2 cos &
tir biéu thuc trén suy ra dong ning cua hat pion trong hé quy chiéu phong thi nghiém 16n nhat
. m ,c?  cvymZ, —4m’
bang E, ., =y| —S—+——
2 2
o A an A iy X A L s 0,25
Hat K® dang chuyén dong trong hé quy chieu phong thi nghiém véi dong nang bang
2
, m_,c’
T =330 MeV thitocdd ciand la v=c, [1-| ——— | =0,7989c —y = ! :@.
T+m «C 1— ﬂZ 83
m_,c? cvy/m?, —4m? [108% 2 1252
E, =y M, K 138 498 0,7989 498 —-4.135 ~ 691 91 MeV.
2 2 83| 2 0,25
Tirox = B — o1 = By — M. €% = 691,91-135 = 556,91 MeV.
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Céu

Noi dung

Piém

3b

Duya vao bién doi cta cac thanh phan cua dong lwong ciia mot hat pion khi chuyén tir hé quy
chiéu X sang h¢ quy chiéu phong thi nghiém

. . 1 Vv
éEl’), p,sing, = p;sing,, trong d6 : y = B
c

-

p, cosd, = y(p; cosb] +

0,25

Tir do tim duoc: tan 6, = pls'”‘glﬂ ___sin Glﬁ oo f .
y(pcosd +--E]) y(cosd +——) y(cosé+)
¢ ¢P B

'
1

’ c—./m 0 —4m: n‘l2 _4m2 , 2 2
trong do ,Bl':%: 2 mKC2 = Km = V498 49;135 ~0,84.

KT K

0,25

Dé tim gid tri 16n nhét ctia 6, ta xét :

B B

1+cosg 2. 1+cosg)
d(tand,) _ pi d(tand) _ A

de; 2T dg
' ;/(C0801'+’B,] ' y[cos@l’wtﬁ,)
B B

1 1

A

>=0—>cosd = :

B

- Vi truong hop u=0,8¢c thi f=~="=0,8 trong khi d6 /3 ~ 0,84,
cC C

/ 4 X q
Do docosé = —% = —% < -1, diéu nay khong thé xay ra dugc.
Tuy nhién, ta c6 thé nhan thiy khi 6/ — 7 —cos@ =-1— 6, — x, tac la goc 6, = . Nhu

vy trong truong hop ndy, goc hop boi phuong chuyén dong cia mot trong hai pion vai
phuong chuyén dong caa K®trong hé quy chiéu phong thi nghiém lon nhat 1a 180°.

0,25

Vi truomg hop u=0,9c thi g ==Y 20,9, y = \1— & = 2,294; cos gy = — Lo - _ 284
c ¢ p 9
B
sing  \1-cos’ ¢ g - /B
- lmax — , - ;
7(c0591’+£,) }/(COSH{+£’) y AP B - B
B ] BB

—>tang, =

—>tand, . = 0.84 ~1,133— 6, = 48,6".

™ 2,294,/0,97 - 0,847

0,25
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