CHUONG 7. SO LUQC VE THUYET TUONG POI HEP
A. LI THUYET
I. THUYET TUONG DPOI HEP
1. Cac tién dé ciia Anhxtanh
- Hién tuong vt 1y xay ra nhu nhau trong moi hé quy chiéu quan tinh, hay phuong trinh biéu dién hién
tuong vat 1y trong cac hé quy chiéu quan tinh c6 cung mot dang.
- Vén tbc cta anh sang trong chan khong c6 cing do 16n ¢ trong moi hé quy chiéu quén tinh. ¢ 1a giéi han
clia cac van toc vat li: ¢ = 299792458 m/s (¢ =~ 3.10°m/s ).
2. Mt s6 két qua ciia thuyét twong ddi

- B9 dai ctia mét thanh bi co lai doc theo phuong chuyén dong cua no
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- Bong ho gan véi quan sat vién chuyén dong chay cham hon dong hé gan véi quan sat vién dang yén.
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Trong d6 At, 1a khoang thoi gian gan v6i quan sat vién dung yén, Az 1a khoang thoi gian gan voi quan
sat vién chuyén dong.

II. HE THU'C ANH-XTANH GIUA NANG LUQNG VA KHOI LUQNG

1. Khéi lwong twong ddi tinh

Khéi lugng cua vat chuyén dong véi van tbc v (khdi lugng tuong dbi tinh) 1a:

Véi m, 1a khdi lugng nghi (khéi lugng khi van toc bang khong).
2. H¢ thitc Anhxtanh giira ning lwong va khoi lwong

Néu mét vat co khdi luong m thi ¢6 nang luong E ti 1€ véi m
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- P6i voi hé kin, khdi lugng va ning luong nghi khong nhat thiét dugc bao toan, nhung ning lugng toan

phan (bao gém ca dong ning va ning luong nghi) dugc bao toan.
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- Co hoc c6 dién la truong hop riéng cua co hoc tuong doi tinh khi van tdéc chuyén dong rat nhé so voi van

toc anh sang.

3. Niang lugng photon

Theo thuyét lugng tir anh sang, ning lugng photon xac dinh boi: & = hf = %

Ki hiéu m,, 1a khéi lwong twong dbi tinh ctia photon.

Mait khac nang lugng ctia photon theo Anhxtanh
& _hf hc _h
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~ Suy ra khoi lugng nghi cua photon la: m, , =m,, l—c—2
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Viv=c nén m,, =0.Vay khéi lugng nghi ctia photon bang 0.

Dong luong photon: p = m,,c= £_ h
c

y)
I11. SO SANH GIUA CO HQC NEWTON VA CO HQC TUONG POI TiNH
O bang nay m 1a khdi luong nghi.

So sanh Co hoc Newton Co hoc twong dbi tinh
a) Phuong trinh chuyén dong: a0 ) d ( mB) .
dt dt dj_mo_|_ P
dt L2
s
b) Xung luong: p =mo - mo
p= >
C
C2
¢) Khoi luong: m N
v
c2
d) b6 ang:
) Bong nang LI,
mc’ ! -1
2
==
C
e) Nang lugng nghi: 0 me’
Lién hé gitra nang luong va dong luon 2 w
f) g g luong g luong Wf% z_ 0 +(me)’
m
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B. BAI TAP
I. BAI TAP VE HAI TIEN PE CUA ANHXTANH
Vi du 1: Chon cau dung. Khi ngudn sang chuyén dong, van tdc truyén anh sang trong chan khong cé gia
tri.

A. nhé hon c.

B. 16n hon c.

C. 16n hon hoac nhd hon ¢, phu thudc vao phuong truyén va van tdc cua nguén sang.

D. luon bang ¢, khong phu thudc vao phuong truyén va véan tde ctia ngudn sang.

Loi giai

Theo tién dé 2 cta Anh-xtanh ta c¢6 van tdc truyén anh sang trong chan khong c6 gia tri ludn bang c,

khong phu thudc vao phuong truyén va van toc cua ngudn sang.

Pap an D.
Vi du 2: Chon cau dung:
Khi mt cai thude chuyén dong theo phwong chiéu dai cta no, do dai cua thudc
v’ .
A.déanratheo tilg ,/1-—-. B. co lai ti 1€ v&i van toc cua thude.
C
, Uz
C. dan ra phu thudc vao van toc cia thudec. D. co lai theo ti [€ ,[1——.
c
Loi giai
1 9 1)2
Theo cong thirc chi€u dai cua vat chuyén dong /=1, /1-—
c
Pap an D.

Vi du 3: Mot chiéc thudc c6 chibu dai 30cm, chuyén dong v6i van tée v =0,8¢ theo chiéu dai cua thudc
thi co lai la:
A. 10 cm.
B. 12 cm.
C.15cm.
D. 18 cm.
Loi giai

Khi thudc chuyén dong theo chiéu dai cta thude thi chiéu dai cua thudce 1a
2
v
[= lmf —— = 18cm.
c

Vi du 4: Nguoi quan sat ddng hd dimg yén duoc 50 phut, ciing thoi gian d6 nguoi quan sat chuyén dong

Pap an D.

v6i van toe v = 0,8¢ sé& thdy thoi gian dong ho 1a:

A. 20 phut. B. 25 phat. C. 30 phut. D. 40 phut.
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Loi giai

2 0,8¢)’
Taco: Ar=—20 :>At0:At‘/1—0—2:50\/1—( f) =30
U2 c c

1-=
cZ

bap an C.

Vi du 5: Sau 30 phut dong hd chuyén dong véi van tdc v = 0,8c chay cham hon dong hd gin véi ngudi
quan sat dig yén la:

A. 20 phut.

B. 25 phut.

C. 30 phat.

D. 35 phat.

Loi giai

Ta c6 thoi gian ctia dong hd gin v6i ngudi quan sat dung yén 1a

A
a=B 30 g,

2 2
\/1—”2 \/1_(0320)
¢ c

Suy ra sau 30 phut dong hd gin véi ngudi chuyén dong chay cham hon dong hd gin voi ngudi quan sat

dung yén la At — Az, = 20 phut.
Dap an A.
Vi du 6: Diéu nao duéi day dung, khi noi vé cac chuyén dé ciia Anh-xtanh?
A. Céc hién tuong vat 1y xay ra nhu nhau dbi voi moi hé quy chiéu quén tinh.
B. Phuong trinh dién ta cac hién tuong Vat 1y c6 cing mot dang trong moi hé quy chiéu quén tinh.
C. Van tdc anh sang trong chan khong d6i vi moi hé quy chiéu quan tinh ¢ cing gié tri ¢, khong phu
thudc vao van tdc clia ngudn sang hay may thu.
D. A, B va C déu dung.
Loi giai
Theo tién dé I ctia Anh-xtanh: Cac dinh luat vét 1y c6 cing mot dang nhu nhau trong moi hé quy chiéu
quén tinh.
Pap an B.
IL. BAI TAP VE HE THUC ANHXTANH GIUA NANG LUQNG VA KHOI LUQNG
Vi du 1: Chon cau ding. Theo thuyét tuong ddi, khéi luong tuong ddi tinh ctia mot vat c¢6 khdi luong

nghi m, chuyén dong vdi van toc v la:

H N\
A. m=m, (1_0_2)
c
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B. m=m, -2

C. m=m, -2

D. m=m, -2

1
. . m JEAY
Khéi lugng twong doi tinh m = L =m=m, ( ——]

1- ‘CLZ ¢
bap an B.
Vi du 2: Chon cau diing. Hé thirc Anhxtanh giita khdi lugng va ning luong 1a
A.W:Cﬁ2 B. W =mc C.W=% D. W =mc’
Loi giai
Theo hé thitc Anh-xtanh thi cong thirc giita khdi luong va ning luong 1a W = mc”
Dap an D.
Vi du 3: Mot hat c6 dong ning bang ning luong nghi ciia nd. Vén te cia hat d6 1a
A. 2.10°m/s.
B. 2,5.10°m/s.
C. 2,6.10°m/s.
D. 2,8.10°m/s.
Loi giai
Vi dong ning bang niang luong nghi nén {W =Wt e’
W, =my’
=W =2my’ c:>m°—022=2moc2 o2 =;2:> v =?c ~2,6.10°m/s
1- ’;—2 1- ‘0’—2
Pap an C.
Vi du 4: Van toc cua 1 électron ting téc qua hiéu dién thé 10°V 1a
A. 0.4.10° m/s. B. 0.8.10°m/s. C. 1,2.10°mys. D. 1,6.10%mys.
Loi giai

D6 bién thién dong ning bang cong thirc cua luc dién
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W,-0=eU < 1 -1 mczzeU,ﬂ=U
J1-5
ot =1+eU2<:>1—ﬂ2 !
L me eU]
mc’
2
gL

[ eU) c_2
1+ 5
mc

Thay s6 ta dugc v =1,2.10° m/s.

Pap an C.

Vi du 5: BDong nang cua mot €lectron cd dong lugng la p s€ 1a

N v

Loi giai
Ning lugng va dong luong twong ddi tinh 1a
o m,c’
2
1-=2
2 2
C c
= E=mc’* =—= -
m, 1)
pP= : B 1—72
v c
==
c
2 2
v
my | 1=+ =
E 2 2 2 2.2
myc” c c ) 2, —mlc s
=== 2 = 2 =m ; =my ¢ +p
c v v
1-—— 1-— 1-—
c c c

= |E=c\mic* +p’

Biéu thirc dong khung bén chinh 13 ning luong toan phan. Vi ning luong toan phan bang tong dong ning

va nang luong nghi, nén ta c6 dong nang la:
W,=c\p’ +(m00)2 —myc’
bap an C.

Vi du 6: Van toc cia mot électron c6 dong luong 13 p s& 1a
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c c pc pc
A. v B.v= C.uv= D.v=—F—F—F—
2 2 2 2
(moc) -p’ (moc) +p (moc) -p’ \/(moc) +p°
Loi giai
my» m,’ 1 m® 1
p= 02<:>p2:101<:> :_0_2
v o v p ¢
1- s 0: 2
1
U= 2 - 2p20 2
Jr L e
2 2
p- ¢
bap an D.
Vi du 7: Pong luong cia mot hat co khdi lugng nghi m, dong nang K la:
2
A. p= £ 2myK
c
2
K
B. p=|| —| +2m,K
c
2
K
C.p=,—| +mK
c
2
K
D. p=,|—| —-mK
c
Loi giai
O céc vi du trén ta d3 tinh dugc hé thuc gitta nang luong va dong lugng cia vat la:
E=cyp’ +(moc)2
Mit khac, ning lugng bang tong dong ning va ning luong nghi, nén ta co
2
2 K 2
K+my® < cyp+(mye) < [?+ mOCJ =p’ +(myc)
2
K
= (—j +2m,K = p’
c
Pap an B.
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