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Cuon Bai tdp Vit Ii 12 ndng cao la mot b phdn hitu co ciia sdch gido khoa
Vat li 12 ndng cao. Cdc em sé tim thdy trong cudn sdch nay cdc bai tdp
trdc nghiém, cdc cau hdi dinh tinh va cdc bai 1dp tinh todn. Nhitng bai tdp
nay sé gitp cdc em hiéu sdu hon cdc kién thirc thu nhdn duoc va vén dung
chiing vao viéc gidi quyét nhitng vdn dé cu thé. Nhiéu cdu hdi gai y dé cdc
em tim hiéu va gidi thich cdc hién tuong vat li thuong gdp trong tu nhién va
doi song. Cdc em yéu thich thuc nghié¢m vt li sé c6 dip tu minh tién hanh
nhitng thi nghiém va qua thi nghiém riit ra nhitng nhdn xét, két ludn va tim
ra nhiing 1oi gidi thich.

Sdch gom phdn Dé bai va phdn Huéng ddn, 1oi gidi va ddp sé. Cdc bai
tdp dugc xép theo timg chuong, dugc b6 tri theo trinh ¥ nhu trong sdch
gido khoa. Tuy nhién, diéu dé khéng c6 nghia la bai tdp trong chuong nao
thi chi cdn gidi trén co sé nhing ngi dung Ii thuyét ciia chuong dé. Nhiéu

~ bai tdp doi hdi cdc em phdi vdn dung kién thitc & nhitmg chuong trudc thi

-mdi gidi dugc. Trong timg chuong, thuomg thi cdc bai ddu tuwong déi don
gidn, cdc bai cang vé sau cang cdn sit dung nhiéu kién thiic téng hop hon,
phiic tap va khé hon. Cdc bai 1dp thuc nghiém dugc tach ra mot muc riéng
va ddt d cudi phdn Dé bai. ’ '

Khi lam bai tdp, cdc em hdy cé gdng tim cdch gidi bdng cdch sit dung
cdc kién thitc da hoc trong sdch gido khoa. Néu cdn, cdc em hdy xem ki lai
bai hoc cé lién quan. Cdc em chi nén xem phdn Huong ddn va loi gidi sau
khi dd lam xong bai tap, nhdm kiém tra lai cdch gidi cia minh. Néu cdc
em dd suy nghi nhiéu ma vdn chua gidi duge mgt bai nao dé, thi liic dy cdc
em hdy doc phdn Hudng ddn dé tiép tuc suy nghi va tim cdch gidi.

Cdc tdc gid hi vong rdng, cuén sdch nay sé€ la tai liéu tot, giip cdc
em hiéu sdu hon nhitng ndi dung kién thitc ma cdc em da hoc trong sdch
gido khoa Vit I 12 ndng cao.
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Dhén mét

1.1.

1.2.

1.3.

1.4,

Chuong I
DONG LUC HOC VAT RAN

Chon ddp 4n ding.
Mot banh xe c6 dudng kinh 50 cm, khi quay duge mot géc 60° quanh truc -
thi mot diém trén vanh bénh xe di dugc doan dudng 13

A.13,lcm.  B.262cm. C.628cm.  D.3,14 cm.

~Chon dép 4n diing.

Mot cénh quat c méi phiit quay dugc 30 vong thi c6 t6c do goc bing

A. 0,5 rad/s. B. 6,28 rad/s. C. 4,5 rady/s. D. 3,14 radys.

C6 hai di€ém A va B trén mot dia CD quay xung quanh truc di qua tim caa
dia. Diém A & ngoai ria, diém B & cach tam mot nira ban kinh. Goi vy, Up,
7a» ¥ 18n luot 1a t6c do dai va gia t6c goc ctia A va B. Két luan nao sau day
1a ding ? ‘ ‘

So sanh Uas U - So sdnh VXN

A Up = 2up =28
B. Up=2vg ; h=nr
C. Upo=Ug W=2m
D. 2vp =g h=n

Sau 2 s tir lic khdi dong, t6c do go6c cha banh da ciia moét dong co c‘é»gié tri
nao sau day ? Biét ring trong thoi gian trén banh da thuc hién dugc mot
g6c quay 1a 50 rad. Coi ring banh da quay nhanh din déu.

A. 50 rad/s. B. 100 radys. C.35 rad/s. D. 507 rad/s.




1.5.

1.6.

Chon dép 4n ding.

Mot banh xe quay nhanh ddn déu tir trang théi nghi (quanh truc cg dinh),
sau 4 s ddu tién, n6é dat t6c d9 goéc 20 rad/s. Trong th01 gian d6, banh xe
quay dugc mot géc c6 do 16n bang

A. 20 rad. B. 80 rad. C. 40 rad. D. 160 rad.
Chon dép 4n ding.

Mot banh xe quay nhanh din déu quanh truc. Liic bit ddu tang t6c, banh
xe dang c6 t6c do goc 12 3 rad/s. Sau 10 s, t6c d6 géc cha né tang lén dén
9 rad/s. Gia t6c géc clia banh xe bing

A.03 rad/s B. 0,9 rad/s2 C.12 rad/s2 D. 0,6 rad/sz.

1.7.

1.8.

1.9.

1.10.

Xét mét diém M trén vat rin dang chuyén dOng quay bién déi déu quanh
mot truc ¢ dinh. Cac dai lugng dic trung cho chuyén dong quay cua diém
M duoc ki hiéu nhu sau : (1) 1a t6c d9 goc ; (2) 1a gia t6c goc ; (3) 1a géc
quay ; (4) 1a gia t6c hu6ng tam. Dai lugng ndo ké treén cha diém M khong
thay d6i khi M chuyén dong ?

A. Chi (1). - ‘ B. Chi (2).

C.Ca(2yva4). D.Ca(l)va4).

Mot momen luc khong d6i tic dung vao mot vat cO truc quay ¢6 dinh.
Trong nhitng dai lu'orng duéi day, dai lugng nao khong phai 12 mot hing s6 ?
A. Momen quén tinh. - B. Gia téc goc.

C. Khéi luong. D. T&c d6 géc.

Mot momen luc 120 N.m tdc dung vao banh xe, lam cho bénh xe quay

nhanh din déu tir trang thdi nghi v6i gia t6c gécla 8 rad/s Momen quén
tinh cta banh xe c6 gié tri nao sau day ?

A. 15 kg.m . B 0,667 kgm
C.75kgm> D. 1,5 kg.m’.
Chon cau ding. -

Mot dia mai chiu tdc dung cia mot momen luc khéc O thi
A. t6c d0 goc cha dia thay ddi.
B. t6c do gbc cua dia khong déi.

C. gbc quay cta dia 12 ham bac nh4t cua thoi glan
D. gia t6c goc cha dia béng 0.



1.11.

1.12.

1.13.
“A. D¢ 16n gia t6c géc khong d6i.

1.14.

1.15.

Hai chit diém c6 khi lugng 200 g va 300 g gin & hai ddu clia mot thanh
cing, nhe, c6 chiéu dai 1,2 m. Momen quén tinh ctia hé d6i véi truc quay
di qua trung diém cda thanh va vuéng géc véi thanh c6 gid tri ndo sau day ?
A.158kgm’.  B.0,18kgm’.  C.0,09kgm’ D.0,36 kg.m>.
Phit biéu ndo sau day sai khi n6i vé momen qu4n tinh ciia mot vat rin d6i
v6i mot-truc quay c6 dinh ? ,

A. Momen quén tinh cha mot vat rin phu thudc vﬁo khéi lugng ctia vat.

B. Momen qudn tinh clia mot vat rén phu thudc vao t6c do géc cua vat.

C. Momen quén tinh clia mét vat rin phu thudc vao kich thuéc va hinh
dang cua vat.

D. Momen quén tinh cia mot vat rin phu thuéc vao vi tri truc quay cla vat.

Trong trudng hop nio sau day, vat quay bién déi déu ?

B. D9 16n t6c d¢ dai khong déi.

C. D¢ 16n gia t6c hudng tam khong déi.

D. D¢ 16n t6c do géc khong déi.

Chon phét biéu diing.

Néu t6ng momen Iyc tic dung 1én vat bing 0 thi

A. momen dong luong cha vat thay déi.

B. gia t6c géc cta vat thay déi.

C. t6¢c do gbc cua vat khong déi.

D. gia t6c toan phén ctia vat khong déi.

Mot cau bé day mot chi€c du quay c6 dudng kinh 2,8 m véi mot luc 50 N,

- dat tai vanh clia chiéc du theo phuong ti€p tuyén. Momen luc tic dung vao
. du quay c6 gid tr1 nao sau day ?

1.16.

1.17.

A.35Nm.  B.140Nm.  C25Nm.  D.70Nm.

Chon phit biéu ding. ,

Dai lugng trong chuyén dong quay cia vat rin tuo*ng ty nhu khéi lugng
trong chuyén dong ctia chat diém Ia

A. momen dong luqng. B. momen quén tmh
C. toc dé géc. | ~ D. momen lyc.
Chon ddp 4n ding.

Mot con quay c6 momen quan tinh 0,25 kg. m? quay déu (quanh truc c6
dinh) véi t6c d6 50 vong trong 6,3 s. Momen dong lugng cia con quay deéi
v6i tryc quay c6 do 16n bing




1.18.

1.19.

~ bing céng thic nao sau day ?

1.20.

'd6 cho hai dia dinh vio nhau, hé quay

A. 4 kg.m?s. ~ B.85kgm’hs.

C. 13 kg.m’s. D. 12,5 kg.m%/s.
Chon dédp an ding.

Hai rong roc A va B c6 kh6i Iuong 14n luot 1a m va 4m, ban kinh cia rong

roc A bing -;— bén kinh cta rong roc B. Ti 1¢ %— gilta momen quén tinh
| B
cia rong roc A va rdng roc B bing
4 : 1. 1

Az B.9. a7 D. z¢.

Hai dia tron c6 momen quén tinh /; va
I, dang quay ddng truc va cing chiéu

vé6i t6c do géc @, va @, (Hinh 1.1). Ma
st & truc quay nhé khong dang ké. Sau

v6i t6c do géc @ c6 do 16n xdc dinh

Hinh 1.1

A o= Il+12 B'w=lla)l+12a)2..

) Loy +12a}2' I +1,
Loy +ho _ha-Lo

C o= YA 'D.w—, YA

Mot dia tron ¢6 momen quén tinh / dang quay quanh mdt truc ¢8 dinh véi

‘t6c d0 gbéc ax,. Ma sét & truc quay nho khong déng ké. Néu t6c do goc cla

dia ting 1én 3 14n thi dong ning quay va momen dong luong cia dia d6i

. véi tryc quay tang hay giam th€ nao ?

DoOng nang quay Momen dong luong

A Tang 9 lan Tang9ldn
B, Gidm 3 14n Tang9ldn
C. Ting 9 1an “Tang 3 lAn

D. Tang9ln | Gidm 3 14n




1.21.

1.22.

1.23.

1.24.

1.25.

1.26.

1.27.

1.28.

1.29.

Roto ca in()t dong co quay déu, cit méi phit quay dugc 1000 vong. VTrong
15 s, roto quay dugc mot géc bing bao nhiéu ?

Mot cénh quat clia mdy phét dién chay bing sitc gi6 c6 ban kinh 35 m,
quay v6i t6c do 40 vong/phiit. Tinh t6¢ do dai tai mot di€m nim & vanh coa
cédnh quat.

Dién céc dai lugng chua biét vao bang sau :
4 Aw ‘ At
a) ? +4,5 rad/s 50
b) ' +0,5 rad/s® 0,1 rad/s ?
c) 3,14 rad/s? © ?vongfs 1,0s

Mot cdu thi béng chay ném qua béng véi téc do dai 1a 6,93 m/s. Néu cénh

tay cia cdu thi d6 dai 0,66 m thi t6¢c do g6c clia qua béng ngay lic ném

bing bao nhiéu ? Biét ring, tay cAu thii dang thing khi ném.

Mot dia tron déng chét c6 ban kinh R = 0,5 m, kh6i lugng m =2 kg. Tinh
momen quén tinh cta dia d6i véi truc vuong goc v6i mat dia tai tam cta O

cla dia. :

Mot dia méng, phing, déng chat c6 ban kinh 40 cm c6 thé quay dugc xung

quanh mot tryc di qua tam va vuéng géc véi mat phéng dia. Tic dung vao

dia mgt momen lyc 16 N.m khong d6i, dia chuyén dong quay quanh truc

véi gia t6c géc 100 rad/s>. Tinh khéi lugng ctia dia. B6 qua moi Iuc cén.

Mot rong roc ¢ béan kinh 50 cm va c6 momen quéan tinh 0,05 kg.m2 deoi
véi truc clia né. Rong roc chiu mot luc khong déi 1,5 N tiép tuyén voi
vanh. Lic d4u rong roc ding yén. Tinh t6c do géc cta rong roc sau khi
quay duge 2 s. ‘

Mot lyc ti€p tuyén c6 d6 Ion 1,57 N tic dung vao vanh ngoai cha mot banh xe
¢6 dudng kinh 60 cm. Banh xe quay t trang thai nghi va sau 4 gidy thi quay
dugc vong ddu tién. Tinh momen quan tinh clia bénh xe d6i vé6i truc quay.

Mot banh da c6 momen quén tinh d6i véi truc quay c6 dinh 13 60 kg.mz.
Banh da dang diing yen thi chiu tic dung clia m6t momen luc 30 N.m d6i.
véi truc quay. Bd qua moi luc can. Sau bao lau, k€ tir khi bat ddu quay, .
bénh da dat t6i t6c do géc c6 do6 16n 40 rad/s ? : :




1.30.

1.31.

1.32.

1.33.

1.34.

1.35.

1.36.
 dang quay déng truc va cling chiéu véi t6c d6 goc @, = 10 rad/s va @, = 20 rad/s.

1.37.

10

'x6, kh6i lugng m = 2 kg, duge

Mot dia tron déng chat khéi lugng m = 1,5 kg, ban kinh R = 40 cm dang
quay déu quanh truc vudng géc véi mat dia va di qua tam cha dia véi t6c
do géc @ = 10 rad/s. Téc dung lén dia mot momen ham. bia quay cham
d4n va sau khoang thoi gian Af = 2 s thi dimg lai. Tinh momen hém d6.

Mot rong roc c6 ban kinh 40 cm c6 momen quén tinh 0,05 kg-.m2 dai véi
truc ctia né. Rong roc chiu mot luc khong déi 3,2 N ti€p tuyén v6i vanh.
Lic d4du rong roc ding yén. Tinh t6c do géc cla rong roc sau khi quay
duoc 5 s. Bd qua moi lyc can.

Mot bénh xe c6 momen quén tinh ddi véi truc quay cd dinh 12 8 kg.m2
dang dimg yén thi chiu tic dung ciia mot momen luc 32 N.m ddi véi truc
quay. Bé qua moi luc can. Sau bao lau, ké tir khi bét ddu quay, banh xe dat
t6i toc do gbc 60 rad/s ? ' :
Mot dia tron d6ng chét c6 ban kinh R = 0,4 m, kh6i lugng m = 1,5 kg'quay
déu véi téc do géc w= 10 rad/s quanh mét truc thing ding di qua tam ctha-
dia. Tinh momen dong lugng ctia dia d6i véi truc quay do.

Mot rong roc ¢6 momen qudn tinh d6i véi truc quay c6 dinh 12 10 kg.m2
quay déu véi t6c do 60 vong/phiit. Tinh dong nang quay cua rong roc doi
v6i truc quay do.

Mot banh di quay nhanh ddn déu (quanh truc c6 dinh) tir trang théi nghi,
va sau 3 s thi né c6 t6c do géc 120 rad/s va c6 dong nang quay 1a 36 kJ.
Tinh gia t6c géc va momen quan tinh cta banh da d6i véi truc quay.

Hai dia tron ¢6 momen quén tinh I; = 5.107 kg.m® va I = 2,510 kg.m®

Ma sét & truc quay nho khong déng ké. Sau dé cho hai dia dinh vao nhau,
he quay véi téc do géc @ (xem Hinh 1.1). DPong nang cha h¢ hai dia lic
sau tang hay gidm bao nhiéu 14n so véi ldc ddu ? ‘

Mét rong roc hinh try, khéi lugng
M = 3 kg, ban kinh R = 0,4 m,
dugc ding dé kéo nudc trong mot
c4i giéng (Hinh 1.2). Mot chiéc

budc vao mot soi day quén quanh
rong roc. Néu x6 dugc thd ti
miéng giéng thi sau 3 s né6 cham
vao nuéc. Bd qua ma sit & truc
quay vA momen quén tinh cha tay ;
quay. Ly g=9.8 m/s”. Tinh : : " Hinh 1.2




1.38.

a) Lyc cing T va gia t6c clia x0, biét day khong truot trén rong roc.
b) D¢ sau tinh tir miéng giéng dén mat nudc.
Hai vat ¢6 khoi Iuong m, = 0,5 kg va

my = 1,5 kg dugc n6i véi nhau bing

mot sgi day nhe, khong dan vit

qua mot rong roc c6 truc quay nim
ngang va c6 dinh gin vao mép ban
(Hinh 1.3). Rong roc ¢6 momen quin

tinh 0,03 kg.m® va ban kinh 10 cm.

Coi ring day khong trugt trén rong

roc khi quay. Bo qua moi ma sit.

Hinh 1.3

a) X4c dinh gia t6c ciia m; vam,.

b) Tinh d6 dich chuyén ciia m, trén mat ban sau 0,4 s k€ tir ldc bét ddu
chuyén dong.

11




2.4.
2.2.

2.3.

2.4.

2.5.

2.6.

- 2.7.

12

Ch uong I
DAO DONG’CO

Trong c4c bai tap tir 2.1 dén 2.5, chon cu ding.
Van téc cia chdt diém dao dong di€u hoa c6 dO 16n cuc dai khi

A.li 6 c6 ¢6 16n cuc dai. B. gia t6c c6 d9 16n cyc dai.
C. li 46 bang 0., D. pha cuc dai.

Gia t6c clia chét diém dao dong diéu hoa bang 0 khi

A.1i 40 cuc dai. ' B. 1i d6 cuc tiéu.

C. van t6c cuc dai hoic cyc tiéu. D. van tc bing 0.
Trong dao dong diéu hoa, van téc bién d6i

A. cung pha véi li d9. ~ B. ngugc pha véi li do.

C. s6m pha g 50 v6i i do. D. tr€ pha g 0 véi Ii 0.
Trong dao dong diéu hoa, gia t6c bién ddi

A. cing pha véi li do. B. ngugc pha véi li d9.

C. s6m pha -g so v6ili do. D. tré pha 125 so v6i li do.

Trong dao dong diéu hoa, gia téc bien déi
A. ciing pha véi van tdc. B. nguoc pha v6i van toc.

C. sém pha g so v6i van toc. D. tré pha -2— so véi van toc.

Chon dép 4n ding. ‘
Biét ring li 46 x = Acos(ax + @) cta dao dong diéu hoa bing A vao thoi
diém ban ddu 7 = 0. Pha ban ddu ¢ c6 gié tri bang

A.0. B. E. ’ c I D.m.

2
Chon dép 4n dung
Li d6 x = Acos(ax + @) cia dao dong diéu hoa bing 0 khi pha ctua dao
dong béng

A.0. B% cg. D. .



2.8.

2.9.

2.10.

2.11.

2.12.

Chon phit biéu diing.
Dong nang ctia vat dao dong diéu hoa bién déi theo thdi gian
A. tudn hoan véi chu ki 7. B. nhu mét ham césin.

. . .. . T
C. khong d6i. » D. tuin hoan véi chu ki 7

Chon cau sai.

Co nang cla vat dao dong diéu hoa bing

A. tong dong nang va th€ nang vao thoi diém bat ki.

B. dong ning vao thoi diém ban diu.

C. th€ nang & vi tri bién.

D. dong ning & vi tri can bing.

Chon phit biéu diing.

Dao dong duy tri 1a dao dong tit ddn ma ngudi ta da

A.1am mét lyc can clia méi truong d6i v6i vat chuyén dong.
B. tdc dung ngoai lyc bién ddi diéu hoa theo thoi gian vdi tan s6 b4t ki vao
vat dao dong.

C. tdc dung ngoai luc vao vat dao dong ciing chiéu vé6i chuyén dong trong
mot phin cua timg chu ki.

D. kich thich lai dao dong sau khi dao dong bi tat hin.

Chon dép 4n ding.

Hai dao dong diéu hoa ciing phu'ong, cung tin s6, c6 do léch pha Ag. Bién
d0 clia hai dao dong 14n lugt 12 A; va A,. Bién do A clia dao dong téng hop
c6 gid tri

A.16nhon A + A,.

B. nhé hon |4, - 4,|.

C. luén luén »béng '-;—(Al + 4A).

D. nam trong khoéng tix |4, - A)| dén A, + A,.

Chon phat biéu diing.

Mot vat dao dong diéu hoa véi tdn s6 g6c @. Dong ning cha vat gy

A, 1a mot ham dang sin theo thdi gian véi tdn s6 g6c @.
B. 1a mot ham dang sin theo thdi gian véi tan s6§ géc 2m.

C. bién d6i tuén hoan véi chu ki T = %

13




2.13.

2.14.

2.15.

2.16.

2.17.

14

D. bién d8i tudn hoan véi chuki T = %
Chon phit biéu ding. .

Bién d6 ctia dao dong cudng bic khong phu thudc

A. pha ban d4u ciia ngoai Ic tudn hoan téc dung lén vat.

B. bién d6 ngoai lyc tudn hoan téc dung lén vat.

C. tdn s6 ngoai luc tudn hoan tic dyng lén vat.

D. hé s6 Iuc can (clia ma s4t nhdt) téic dung lén vat dao dong.

Chon phit biéu ding. ‘ ,
P6i v6i cing mot hé dao dong thi ngoai luc trong dao dong duy tri va trong
dao dong cudng bic cong hudng khic nhau vi

A. tin s6 khic nhau.

B. bién d¢ khic nhau.

C. pha ban ddu khéc nhau. o '

D. ngoai lyc trong dao dong cudng bic doc 1ap d6i vdi hé dao dong, ngoai
Iyc trong dao dong duy tri dugc diéu khién bdi mot co cdu lien két v6i he
dao dong. \ ' :

Xét dao dong tdng hop cua hai dao dong c6 cing tdn s6 va cung phuong
dao dong. Bién do cla dao dong téng hop khong phu thudc vao yéu t6 nao
sau day ? '

A. Bién d0 ciia dao dong thit nhét. B. Bién d6 ctia dao dong th hai. .
C. Tén s6 chung cta hai dao dong. D. b9 léch pha cua hai dao dong.
Chon ciu ding. ‘
Ngudi dédnh du

A. dao dong tu do.

B. dao dong duy tri.

C. dao dong cudng biic cong hudng.

D. khong phai 12 mét trong ba loai dao dong trén.
Thiét 1ap phuong trinh dong luc hoc va tinh
tdn s6 goc ciia dao dong tu do clia cdc hé dao
dong sau day :

a) Con lic xoén : mot vat nang treo & ddu mot
soi day thing ding di qua trong tam ciia VAt.
I 13 momen quén tinh cha vat d6i véi truc 1a
sgi day. Hing s6 xoén ca soi day 1a C : khi
day bi xodn mot géc & thi momen xoén la
—C@ (Hinh 2.1).

+ Hinh 2.1



2.18.

2.19.

b) Chét long khéi lugng rieng p chita trong -
mot binh hinh chit U\ c6 tiét dién khong déi va
bang S, bd qua ma st (Hinh 2.2).

Tinh ket qua bing s6, biét ring chét 1ong 1a thuy
ngan c6 khéi lugng rieng p = 13,6 g/cm3'.
Binh c6 tiét dién S = 0,3 cm” va chifa 121 g |
thuy ngan. Hinh 2.2
Phuong trinh dao dong clia mot vat I :

X = 500s(41ct + gJ (cm)

a) Xéc dinh bien do, t4n s6 géc, chu ki va tdn s6 cla dao dong.

b) X4c dinh pha cua dao dong tai thdi diém 7 = 0,25 s, tir d6 suy ra li do x
tai thoi diém 4y.

Mot vat dao dong diéu hoa véi bién d6 A =4 cm vichu KiT = 2 s,
a) Viét phuong trinh dao dong cua vat, chon gOc thoi gian 1a luc né di qua

~ vi tri can béng theo chiéu duong.

2.20.

2.21.

b) Tinh 11 do cua vat tai thoi diém 1= 5,5 s.

c) Xic dmh nhitng thoi diém vat di qua diém c6 li d6 x; = 2 cm. Phan biet
lic vat di qua theo chiéu du'(mg va theo chiéu am.
Mot vat dao dong diéu hoa véi bien do A=5cmvatinséf=2Hz.

a) Viét phuong trinh dao dOng cla vat, chon goc thdi gian 1a lic vatdatli
do cuc dai.

b) Vat di qua vi trf can béng theo chiéu duong vao nhing thdi diém nao ?
Diém M dao dong diéu hoa theo phuong trinh :
x =2,5cos10mz (cm)

a) Vao thoi di€m nao thi pha dao dong dat gi4 tri § ? Lic 4y 11 do x bang

| ‘bao nhiéu ?

b) Viét phuong trinh ciia chinh dao dong néi tréen, nhung ding ham sin.

- ¢) Tinh van t6c trung binh cia chuyén déng trong thoi gian mot chu ki va

trong thdi gian nira chu ki tir Iiic li d¢ cyc tiéu dén Iic 1i do cuc dai.

15




2.22.

2.23.

2.24.

2.25.

2.26.

2.27.

~ vadvitrinio?

16

Li do x ctia mot dao dong bién déi diéu hoa theo thdi gian voi tdn s6 la
60 Hz, bién do 1a 5 cm. Viét phuong trinh dao dong (dué6i dang ham cosin)
trong céc truong hop sau day :

a) Vao thdi diém ban ddu x = 0 va tang.

b) Vao thoi diém ban ddu x = 0 va giam.

¢) Vao thoi diém ban déu x = 2,5 cm va tang.

d) Vao thoi di€ém ban ddu x = 2,5 cm va giam.’ 7

Bién do ciia mot dao dong diéu hoa 12 0,50 m. Li do 1a ham sin, goc thoi
gian chon vao lic li do cyc dai. Xét trong chu ki dao dong ddu tién, tim
pha cha dao dong iing véi cdc 11 d0 : . :

a) 0,25 m. _ b) —0,30 m.

¢) 0,50 m. . d)0,40m. .
Li do cha mot dao dong diéu hoa 1a ham c6sin va bing 1,73 cm (coi
gin ding 12 /3 cm) khi pha bing 135 t4n s6 bing 5 Hz. Viét phuong trinh
dao dong. | | '

Mot diém dao dong diéu hoa vach ra mot doan théhg AB ¢6 30 dai 1 cm,
thdfi gian méi 14n di hét doan thang tir ddu no dén ddu kiala 0,5 s.

a) Viét phuong trinh ciia dao dong. '

b) Tinh thdi gian ma diém &y di hét doan thing OP va PB. O 1a di€ém chinh
giita AB, P 12 diém chinh giita OB. , . :

Mot vat c6 khéi lugng 2 g dao dong diéu hoa véi bién do 2 cm va tin sO
5 Hz. Hay tinh : - '

a) Do 16n cuc dai cia van téc. |

b) D6 16n cyc dai cha gia t6c.

c) Co nang cua vt. o :
Pittong cha mot dong co d6t trong dao dong I 1 0 sen
tréen mot doan thing dai 16 cm va lam cho 8

truc khuyu ciia dong co quay déu véi van toc
1200 vong/phit (Hinh 2.3). -

a) Viét phuong trinh dao dong cba pittong.

b) Pittong c6 t6c do cuc dai bing bao nhiéu

Pittong

Truc khuyu

c) Pitténg c6 gia t6c cuc dai bang bao nhiéu
va & vi tri ndo ? : _
Huong ddn : Thudng thi tay quay cla truc khuyu ngén so v6i bién. Khoang
céch tir pittong dén hinh chi€u cia khuyu (ttc 12 khép néi giita tay quay va
bien) 1én truc xilanh c6 thé coi gén ding bing d6 dai clia bién.

Hinh 2.3



2.28. Mot diém dao dong diéu hoa theo ham cosin v6i chu ki 2 s va c6 téc do

. 1 m/s vao lic pha dao dong 1a % .

a) Tim bién do6 dao dong.

- b) Vi€t phuong trinh dao dong (ty chon géc thoi gian).

2.29.

2.30.

2.31.

Mot con lac 16 xo dao dong vé6i bién do A =4 cm, chu ki T = 0,5 s. Vat-
nang cta con lac c6 kh6i lugng 13 0,4 kg. Hay tinh ;-

a) Do cimg k cia 10 xo. '

b) Co nang ctia con lic.-

¢) Tdc do cuc dai.

Mot con lic 16 xo ¢6 kh6i luong m = 0,4 kg va do ciing k = 40 N/m. Ngudi

.ta kéo vat nang ra khi vi trf can bing mot doan bing 4 cm va tha ty do.

a) Viét phuong trinh dao dong ctia vat nang.
b) Tim d6 16n van t6c cuc dai cua vat ning.
¢) Tinh co nang caa vat nang.

Mot con lac 16 xo c6 kh6i lugng m = 0,4 kg va do cing k = 40 N/m. Vat
nang & vi tri can bing. '

~ a) Dung bida 0 vao vat nang, truyén cho né van téc ban diu bang 20 cm/s,

2.32.

2.33.

Vi€t phuong trinh dao dong ctia vat nang.

b) Van t6c ban ddu ciia vat nang phdi bang bao nhiéu dé€ bién d6 dao dong
cua né6 bang 4 cm ? ' '
Trong mét phit vat ning gén vio ddu mot 16 xo thuc hién ding 40 chu ki
dao dong véi bién do 1a 8 cm. Tim gia tri 16n nh4t cha

a) van toc. ' '

b) gia téc.

Mot con lic don dém giay (tidc 13 ¢6 chu ki bang 2 s) & nhiét d6 0°C va &

. Noi ¢6 gia t6c trong trudng 13 9,81 m/s2.

2.34.

a) Tinh d¢ dai ctia con l4c.
b) Tim chu ki cita con lc don & ciing vi tri, nhung & nhiét do 25°C.
Biét h¢ 56 né dai cita day treo con lic 12 1,2.10° o™,

3 noi ma con lac don dém gidy (c6chuki7T =2 s) ¢6 d6 dai 1 m thi con
lac don c6 d6 dai 3 m dao dong véi chu ki bao nhiéu ?

2.BT VAT LY 12 (NC) - A - 17




2.35. Mot d6ng hé qua lic dém giay (c6 chu ki T = 2 s), qua 14c duoc coi nhu

- 2.36.

2.37.
" a) Treo qua nang 200 g vao mot 10 xo0 va

2.38.

18

- mot con ldc don véi day treo va vt ning lam bing dong c6 khéi luong

riéng 12 p = 8 900 kg/m’ va h¢ s6 nd dai 2 & = 17.107° do .

Gia sit déng hé chay diing trong chan khong, & nhiét do 20°C va tai mot
noi c6 gia téc trong trudng g = 9,813 m/s%.’ '

a) Tinh d6 dai / ciia day treo & 20°C.

b) Trong khi quyén & 20°C thi déng hd chay thé nio ?

¢) Trong khi quyén & 30°C thi dong h6 chay th€ nao ?
d) bua déng h6 dén mot noi c6 gia toc trong trudng 1a g = 9,809 m/s” thi
déng ho chay thé nao trong chan khong va &20°C? |

Biét khoi luong riéng ctia khong khi trong khi quyén 12 p = 1,3 kg/m3. Bo
qua anh hudng clia lyc can khong khi dén chu ki dao dong ctia con lac.
Cho hai 10 x0 c6 d6 cing 14n luot 13 k; va k5.

a) Néi chiing lien ti€p nhu & Hinh 2.4a. Tinh d6 cimg k clia 10 xo hgp thanh.
b) N&i ching song song nhu & Hinh 2.4b va khi dit luc tdc dung vao thanh
nd6i hai ddu 10 xo thi lya chon diém dat thich hop dé hai 10 xo luon luon co
cung do dan. Tinh d¢ cing k clia 10 xo hgp thanh.

C6 hai 10 xo gi6ng hét nhau.

cho dao dong tit do, chu ki dao dongla 2 s.
Tinh d6 cling kcialo x0.

b) N6i hai 16 xo lién ti€p (Hinh 2.4a), r6i
treo qua nang 200 g vao va cho dao dong
tu do. Tinh chu ki dao dong. :

c¢) N6i hai 16 xo song song (Hinh 2.4b) rdi

treo qua nang 200 g vao va cho dao dong - 4 b)
tu do. Tinh chu ki dao dong. _ Hinh 2.4
Treo mot vat nang vao 10 xo 1, n6 dao dong véi chu ki T;. Treo cung vat

ning 4y vao 10 xo 2, né dao dong v6i chu ki 7.

"a) Néu n6i lien ti€p hai 10 xo 1di treo vt nang vao 10 xo hop thanh thi

vat ning dao dong véi chu ki bang bao nhiéu ?

2. BT VAT LY 12 (NC) - B



2.39.

2.40

- g=10 ms °,

2.41.

2.42,

2.43.

b) Néu néi songvsong hai 10 xo nhu & bai 2.36 r6i treo vat nang vao 10 xo
hop thanh thi chu ki dao dong ctia vat nidng bang bao nhiéu ?

Mot con lic 16 xo g6m mot hon bi khéi lugng m gin vao ddu cla hai 16 xo
nim ngang, hai 16 xo ndy c6 cung truc va & hai phia khic nhau cia hon bi-
(Hinh 2.5). Dau kia clia hai 16 xo c6 dinh. D9 ciing ctia hai 16 xo 14n luot 12
ky va ky. Hon bi c6 th€ dao dong khong ma s4t doc theo truc chung cla hai
10 xo0. Tinh chu ki dao dong ctia con lic.

Hinh 2.5

- Mot vat rin c6 khéi lugng m = 1,2 kg c6 thé quay quanh mot truc
ndm ngang, khodng cach tir truc quay dén trong tam ctia vat 1a d = 12 cm.

Momen quédn tinh cha vat déi vé6i truc quay 1a I = 0,03 kg.mz. Biét
5 ‘

Tinh chu ki dao dong nho cla vat dudi tic dung cia trong luc. ‘

Mot dong hé qua 1ic dém giay bi sai, mbi ngay chay nhanh 1 phiit. Coi quéa

lac déng hé nhu con lic don. Cin diéu chinh d6 dai / ciia con lic thé nio dé

dbng ho chay ding ? Biét ring g = 9,8 m/s>. | '

Mot con lac don dém giay, vi trf thing ding ciia day

treo 1a OA. Péng mot cdi dinh 7 & ngang diém chinh
- gilla M cia day treo khi day thing ditng, dinh chan
mot bén clia day (Hinh 2.6). Cho con lic dao dong. Mo I M
t4 dao dong va tinh chu ki. ' ‘
C6 hai con lic don c6 day treo dai khong bang nhau,
hiéu s6 do dai cta ching 1a 28 cm. Trong khoéng thoi '
gian ma con lic thi nhét thyc hién duge 6 chu ki dao Hinh 2.6

2.44.

dong thi con lic thi hai thuc hién dugc 8 chu ki dao
dong. Tinh d¢ dai cha méi con lic.

Mot hon bi nhé khéi lugng m treo & ddu mot s¢i day va dao dong. Chu ki
dao dong thay ddi bao nhiéu 14n néu hon bi dugc tich mét dién tich ¢ > 0
va dat trong mot dién trudng déu c6 vecto cuong do E thing ding huéng
xubng duéi ? , ’ ,
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2.45.

2.46.

2.48.

Mit Tring c6 kh6i lugng bﬁng % kh6i luong Trdi Pat va c6 ban kinh
L1 |
bang -3-7 ban kinh Trdi Dat.

a) Chu ki dao dong clia con lic thay ddi thé nao khi chuyén tir Trai Dat 1én
Mat Trang ? -

b) Néu muén gii nguyén chu ki nhu & Trai Dat thi khi 1én Mit Trang phai
thay déi do dai cha con 1ic th€ nao ? (D6i v6i con lac don).

Mot con lic vat If dugc treo trong mot thang mdy. Khi thang mdy di lén
nhanh ddn déu véi gia téc -—l—g thi chu ki dao dong ctia con lic thay d6i thé

- nao so véi luc thang mdy diing yén ?
2.47.

Hai diém M, va M, ciing dao dong diéu hoa trén mot truc x, quanh dlém o,
véi cung tdn s6 £, cling bién do A va léch pha nhau mot goc 1a ¢. Do dai-

dai s6 MM, bién déi theo thdi gian nhu thé nao ?
Giai bai 2.47 v6i thay déi nhu sau : Bién do dao dong clia di€m M 1a A,

_cla diém M2 1a 24. Ngodi ra biét 16 thém 1a dao dong cta M, s6m pha mot

- 2.49.

20

goc Q= 3 so v6i dao dong ctia diém M 1-

Mot con léc don c6 khéi lugng m = 10 kg va o dai day treo / =2 m. Goc

léch cuc dai ctia day so véi dudng thang dung 13 o = 10° = 0,175 rad.
Tinh co nang chia con lic va t6c do vat nang khi né & vi tri thdp nhét.



3.1.

3.2

3.3.

3.4.

| Chuong III |
SONG CO

Trong cdc bai tap tir 3.1 dén 3.8, chon cau diing.

Séng ngang 1a s6ng

A. lan truyén theo phuong ndm ngang. ;

B. trong d6 c6 céc phén tif séng dao dong theo phuong nam ngang.

C. trong d6 c4c phdn tit séng dao dong theo phwong vuéng géc véi phuong
truyén séng. .

D. trong dé c4c phén tir séng dao dong theo cung mot phuong v6i phuong
truyén séng.

Budc s6ng la

A. quang dudng séng truyén di dugc trong 1 s.

B. khoang c4ch giita hai bung séng gan nhit.

C. khodng céch giita hai diém cia song c6 i d6 bing kh6ng ¢ cing mot
thoi diém. 7

D. khoing céch giita hai diém ctia séng gan nhét c6 cung pha dao dong.
Khi c6 séng dimg trén soi day dan héi thi

A. tit cd cdc diém cha day déu dimg dao dong.

B. nguédn phdt séng dimg dao dong.

C. trén'day c6 nhitng diém dao dong véi bien do cuc dai xen ké véi nhing
diém dimg yen. :

D. trén day chi con séng phén xa, con song t6i bi dimg lai.

Hién tugng giao thoa séng xay ra khi c6

A. hai s6ng chuyén dong nguoc chiéu giao nhau.

B. hai dao dong cung chiéu, cung pha gap nhau.

C. hai séng xu4t phat tir hai nguén dao dong cung pha, ciing bién do
giao nhau. '

D. hai s6ng xu4t phat tir hai tam dao dong ciing tdn s6, cing pha giao nhau.
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3.5.

3.6.

3.7.

3.8.

3.9.
3.10.
3.11.

342

3.13.

2

Phuong trinh séng c6 dang
)

C.u=A X | = I
u cos2n(T /1) D. x Acosa)(T+(o).

Khi nguén phét am chuyén dong lai gan ngudi nghe dang dimg yén thi
ngudi nay s& nghe thdy mot am co

A. x = Acos(ax + 9). B.u= Acosa)(t —\-{).

A. buéc séng dai hon so v6i khi nguén dimg yén.

B. cudng do am 16n hon so v6i khi ngudn am ding yén.
C. t4n s6 nho hon tdn s6 clia ngudn am.

D. t4n s6 16n hon tén s6 cia nguén am.

Trong c4c nhac cu, hop dan c6 tic dung

"A.]am ting d¢ cao va d6 to ciia am.

B. giif cho 4m phét ra c6 t4n s6 6n dinh.

C. vira khuéch dai am, vira tao ra 4m séc riéng ciia am do dan phatra. -

D. tranh duqc tap 4m va ti€ng 6n 1am cho ti€ng dan trong tréo.

Séng dimg xay ra trén day dan héi c6 hai d4u c6 dinh khi

A. chiéu dai clia day bing mot phin tu budc séng.

B. budc séng gdp ba chiéu dai cua day.

C. chiéu dai cha day bing mot s6 nguyén lin nita budc séng.

D. chiéu dai ciia day bing mot s6 1& 14n nita budc séng.

Giai thich vi sao séng co khong thé truyén qua chan khong.

Gii thich Vi sao s6ng Am trong chét khi lai 1a >séngrdoc

Giai thich vi sao khi hai song xudt phét tir hai ngudn dao dong cung
tdn s6 va c6 do lech pha ludn bién déi giao nhau thi khong c6 hién tuong giao
thoa song.

Mot séng cb t6c d6 lan truyén 240 m/s va c6 budc song 3,2 m. Hoi :

a) Tén s6 cha séng 1a bao nhiéu ?

b) Chu ki cua séng la bao nhiéu ?

Mot séng cé tin sO goc 110 rad/s va buéc séng 1,8 m. Tinh téc do
truyén séng. :



3.14.

3.15.

3.16.

3.17.

3.18.

Trén mat hé yén lang, mot ngudi dap dinh mot con thuyén tao ra séng trén
mat nudc. Ngudi néy nhan thdy ring thuyén thuc hién dugc 12 dao fi()ng
trong 20 s, mbi dao dong tao ra mot ngon séng cao 15 cm so v6i mit hé yén
lang. Nguoi nay con nhan thdy rang ngon séng da t6i bo cach thuyén 12 m
sau 6 s. Vi séng trén mat nudc, hdy xac dinh : ‘ ’
a) Chu ki.
b) T6c d¢ lan truyén clia séng.
¢) Budc séng.
d) Bién d6 séng.
Mot séng ngang truyén trén mot day rat dai c6 phuong trinh séng 12 :

u = 6,0cos(4,0ms ~ 0,027x) B

- trong d6 u va x dugce tinh bang xentimét va ¢ tinh bing giay. Hay x4c dinh :

a) Bién d6 séng.

b) Bubc séng.

c) Tén s6 s6ng.

d) T6c d9 lan truyén cla séng.

e) Do doi chia diém c6 toa do x =25 cm ldc r =4 s.

Mot séng c6 tan s6 500 Hz va c6 t6c d6 lan truyén 350 m/s. Hoi hai diém
g4n nhdt trén séng phéi cich nhau mot khoang 12 bao nhiéu dé giita ching

c6 d6 lech pha bing 13‘- ?

Hai s6ng dang sin c6 cling budc séng va ciing bién do truyén ngugc chiéu
nhau trén mot s¢i day véi t6c do 10 cm/s tao ra mot séng dimg. Biét
khodng thoi gian giita hai thdi di€ém gdn nhé4t ma day dudi thing 12 0,5 s.
Tinh buéc séng. '

Mot sgi day dan mot ddu dugc ni vao mot nhanh clia 4m thoa, ddu kia giit

- €6 dinh. Khi am thoa dao dong véi tdn s6 600 Hz thi tao ra séng dimg trén

3.19.

day c6 bon di€m bung va c6 bién d6 2,0 mm, t6c do truyén séng trén day
12400 m/s. - : .

a) Tinh chiéu dai ciia soi dﬁy, coi ddu nhénh am thoa 1a mét diém c6 dinh.
b) Viét phuong trinh do doi cha day theo toa do x va thdi gian ¢.

Mot ngudi ding bda gé vio ddu mot thanh nhom. Ngudi thit hai & ddu kia
4p tai vao thanh nhoém va nghe dugc Am cta tiéng g6 hai 14n. (mot 14n qua
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3.20.

3.21.

3.22.

3.23.

3.24.

3.25.

3.26.

24

khong khi, mot 14n qua thanh nhom). Khoang thoi gian giifa hai 14n nghe
dugc 12 0,12 s. Hoi d6 dai ctia thanh nhém bing bao nhiéu ? .

Mat s6ng am c6 dang hinh ciu duoc phit ra tir nguén c6 cong sudt 1 W.
Gia st ring niang lugng phéat ra dugc bao toan. Hoi cuong d6 am tai
moét diém

a) cdch nguén 1,0 m ?

b) c4ch nguén 2,5m ?

Mot mic cudng d6 4m nao d6 dugc tang thém 30 dB. HOi cudng d6 cia am
tang lén gép bao nhiéu ldn ?

Ban dang dimg truéc ngudn am mot khoang cdch D. Ngudn nay phit ra cic
séng 4m déu theo moi phuong. Ban di 50,0 m lai gdn ngudn thi thdy rang
cudng d6 am ting 1én gdp doi. Tinh khodng cich D. :
Mitc nuéc trong 6ng thuy tinh dung thing ding, chiéu dai 1,0 m c6 thé
diéu chinh & bét ki vi trf ndo trong 6ng. Mot am thoa dao dong véi tin s6
680 Hz dugc dit & trén ddu hd clia 6ng. Hoi muc nuwéc & nhitg vi tri nao
thi c¢6 cong hudng ? T6c d6 truyén am trong khong khi 1a 340 m/s.

Mot may do téc d6 nim yén phat ra séng am c6 tdn s6 0 15 MHz vé phia
mot chiéc xe 0 to dang chay lai gin véi t6c do 45,0 m/s. Hoi tdn s cla

'séng phan xa trd lai mdy do 12 bao nhiéu ? T6c d6 4m trong khong khi 1a

340 m/s.

Mot c4i cdi phét séng 4m c6 tdn s6 1000 Hz chuyén dong di ra xa ban
huéng vé mot vich d4 véi t6c do 10 m/s. Ldy t6c d6 cua 4m trong khOng
khi 13 340 m/s. Hoi :

a) Tén s6 4m ma ban nghe dugc truc txép tir coi ?
b) Tén's6 4m ma ban nghe dugc khi am phan xa tix vich d4 ?

Mot ngudi canh sat ding & bén dudng phat mot héi cdi c6 tdn s6 800 Hz vé -

phia mot 6 t6 vira di qua truéc mat. Méy thu cia ngudi canh sit nhan dugc

4m phan xa c tdn s6 650 Hz. Hoi t6c do cha 0 t0 béng bao nhiéu ?



4.1.

4.2

4.3.

4.4.

Chuong IV
DAO DONG VA SONG DIEN TU

Tim phdt bi€u sai vé nang lugng trong mach dao dong LC.

A. Nang lugng clia mach dao dong gbém c6 nang luong dién trudng tap
trung & tu dién va ning lugng tir trudng tap trung & cudn cam.

B. Nang luong dién trudng va nang luong tir trudng cung bién thién didu
hoa véi tin s6 gép hai 14n t4n s6 ciia dong.dién xoay chiéu trong mach.

C. Khi nang lugng dién trudng trong tu dién giam thi nang luong tir trubhg
trong cudn cam tang lén va nguoc lai. ‘ :

D. Tai moi thdi diém, t6ng ciia nang luong dién trudng va nang luong it
truong 1a khong déi, néi cich khic, nang luong cﬁa» mach dao dong duogc
bao toan.

Mot mach dao dong gém moét cudn cam cé do tr cdm L = 1 mH va mot

. tu dién c6 dién dung C = 0,1 UF. Tén s6 rieng ciia mach c6 gid tri nao

sau day ? ' .
A. 1,6.10* Hz.  B.3,2.10° Hz
C. 1,6.10° Hz D. 3,2.10° Hz

Tim phat biéu sai vé dien tir trudmg.
A. Mot tir trudng bién thién theo thoi gian sinh ra mot dién trudng Xody &
cic diém lan c4n.

B. Mot dién trudng bién thién theo thai gian sinh ra mot tir tnrong & cdc

diém lan can. _
C. Dién trudong va tir truong khong d6i theo thoi gian cung c6 céc dudng

~ stc 1a nhitng dudng cong khép kin.

D. Puong sitc cia dién trudng xody 1A cic dudng cong kin bao quanh cic
dudng sifc tir cla tiY trudng bién thién,

‘Mot mach dao dong gém mot cuon cim cé do tu cam L va mot tu dién c6

dién dung C thyc hién dao dong ty do khong tit. Gi4 tri cuc dai cla hiéu
25




4.5.

4.6.

4.7.

4.8.
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dién thé& giita hai ban tu dién bing U,. Gia tri cuc dai cla cuong do d(‘)ﬁg
dién trong mach 1a

A. I, = UpJLC. B. I, = Uo\/g
: C .
C. IO = UoJ; ) : D .10 = U’—l‘i-c .

Chon phét biéu diing vé dién tir trudng trong khung dao dong.
A. Dién trudng bién thién trong tu dién sinh ra mot tir truong: déu, giéng
nhut tir trudng & khe clia nam cham hinh chit U. ’

B. Trong khoang khong gian gifta hai ban tu dién c6 mot t trub’ng do dién
trudng bién thién trong tu dién sinh ra.

C. Trong khoang khong gian giita hai ban tu dién khong co dong dién do
c4c dién tich chuyén dong gay nén, do d6 khong c6 tir truong.

D. Trong long cudn cam chi c6 tir truong, khong c6 dién trudng.

Mot nam cham thing dang

chuyén dong vé6i van t6c U, .

né tao ra xung quanh mot tir Y

trudng B c6 cic dudng ‘st % »
tit nhu Hinh 4.1. Hiy V& céc ' 7 .
dudng sdc clia dién trudng E Hinh 4.1

& gén hai cyc nam cham.

Mot mach dao dong gém mot cudn day c6 d6 tu cam L = 1,6. 107*H va

mot tu dién c6 dién dung C =8nF.
a) Tinh chu ki dao dong riéng cia mach va bubc séng cha séng dién tir

- cong hudng v6i mach.

b) Vi cuon day c6 dién trd, dé duy tri mot hiéu dién thé cuc dai U =5V

_ trén tu dién, phai cung cafp cho mach mot cong suét trung binh P =6 mW.

Tim dién tr& cha cudn day.

Cho mot mach dao dong dién tir gém mOt tu dién c6 dién dung C =5 UF va
mot cudn thuin cam c6 d6 tr cam L = 50 mH.

a) X4c dinh t4n s6 dao dong dién ti trong mach.

b) Tinh ning lugng cba mach dao d6ng khi biét hi¢u d:en th€ cuc dai trén -
dienla6 V.



4.9,

~ ¢6 xudt hién dién tir trudng khong ? Hiy vé -

4.10.

c) Véi diéu kién & cau b, tim ning luong dién trudng va ning luong tix
trudng trong mach, khi hiéu dién th€ trén t dién 12 4 V. Tim cudng do6
dong dién tai thoi diém do. ) »

Khi mét qua cdu mang dién dang chuyén
dong tinh ti€n v6i van téc U (Hinh 4.2) thi

cdc duong sifc cia dién trudng va tr trudng ‘ Hinh 4.2
néu cb. ‘ :

‘Ban A ngo6i tai rap hat dé nghe ca nhac, ban B & nha xem tivi truyén hinh

tryc ti€p budi ca nhac d6. Ban A cho ring minh nghe dugc Am nhac truéc

~ ban B vi ban A chi ng6i céch san khdu vai chuc mét, trong khi ban B thi ,

4.11.

4.12.

413

- Cho mach dién nhv & Hinh 4.3 : 11 [2

cdch xa hang kilomét. Y kién cta A dung hay sai ? Tai sao ?

Mach dao dong ctia mot mdy thu thanh gém cudn day c6 do tu cam
L =5.10"H, tu dién c6 dién dung C = 2.10°%F, dién tr& thudn R = 0.
Hay cho bi€t mdy d6 thu dwoc séng dién tir c6 budc séng bing bao nhiéu ?
Trudng hgp c6 dao dong trong mach, khi hiéu dién thé trén hai ban tu dién
la cyc dai va c6 gid tri bing 12 V thi nang lugng tir trudng trong cudn day
va téng ning luong clia mach c6 gi4 tri bing bao nhiéu ? Cho t6c dé 4nh
sdng trong chan khong béng 3.10° m/s ; 72 = 10.

Ngudi ta mac mot tu dién thusn dung khéng véi mot cudn cam thudn dién
cdm thanh mot mach dao dong LC.

a) Dao dong dién tir trong mach c6 tit ddn khong ? Tai sao ?

b) Tim su lién h¢ gilta dong dién cuc dai I, véi hiéu dién th€ cyc dai U,
giilta hai ban cyc tu dién.

C = 500pF;L=02mH; =15V,
14y 7 = 10. Tai thosi di€m 1 = 0, khod K
chuyén tir (1) sang (2). Thiét lap
cong thic bi€u dién sy phu
thugc cia dién tich trén ty dien C
vao thoi gian.

X

%9— .

i
(9}
) ~
“BO000 -

Hinh 4.3-
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4.14.

4.15.

~ xé4c dinh cuong do dong dién, cong thic xic

4.16.

4.17.

28

Mot mdy thu thanh don gian c6 mach chon séng gém mot tu dién c6 dién
dung bing 1800 pF va mot cuén cim c6 do tu cim bing 2.10°H. Hoi miy
nay. c6 thé thu duoc séng-cia dai phat thanh c6 budc séng 1a 113 m khong ?
Tai sao ? '
Mot mach dao dong gébm mot tu dién c6
dién dung C = 25 pF va mot cuon day thuin
cam c6 hé s6 ty cam L = 10~ H (Hinh 4.4).
Gia st & thoi diém ban ddu cudng do dong
dién dat cuc dai bing 40 mA. Tim cong thic

dinh dién tich trén cic ban ty dién va hiéu
dién thé gitta hai ban tu dién.

Tai sao khi & nha dang nghe dai phét thanh ma c6 ai d6 cdm, rit bép dién
hozc ban 12 thi thudng c6 ti€ng kéu xet xet trong loa ?

C6 ban n6i ring dd gap hién tuong 1a khi-cAm mot den ong di du6i mot

dudng day dién cao thé thi thdy dén ong phat sang. Hién tugng d6 c6 thé
xay ra dugc khong ? Tai sao ?

Hinh 4.4



S5.1.

5.2.

5.3.

Chuong V.
DONG DIEN XOAY CHIEU

Chon phét biéu diing.
A.Dong dién c6 cudng d6 bién déi tuan hoan theo thdi glan la dong dién
xoay chiéu. :

B. Cudng d6 dong dlen va dién dp & hai ddu doan mach xoay chiéu luén
1éch pha nhau.

C. Khong thé ding dong dién xoay chiéu dé ma dién.

D. Cudng do6 hiéu dung cia dong xoay chiéu bing mot ntra gi4 tri cuc dai
cta né.

Biéu thic ciia dién 4p gitfa hai ddu mot doan mach va cudng d6 dong dién
qua né lan luot 1a : u = Uycos100mt (V) ; i = Iy cos(lOOnt+ ](A)
Trong nira chu ki ddu tién (tinh tir Iic ¢ = 0), khi dién 4p c6 gi4 tri 12 u ghi

G cot tri thi cuong do dong di¢n 1a i ghi & cot phai. Hay, ghép céc gi4 tri
twong \ing ctia hai cot véi nhau. - '

L. u=U, ' a) i =
: i
2.u=§UO' , - b)i= \/_
u=l1 . S 10
3.”—2UO ( C)l—-2
d)i=]I,

e)i=0.

Cong sudt ca dong dlén xoay chi€u trén mot doan mach dugc tinh bing
cong thifc nao sau day ?

A P=UlL B. P =712,
C. P =21 cosg. D. P = RI*cosg.

29




5.4. Phat biéu ndo dudi day khong diing ?

5.5.

30

A. Heé s6 cong sufit cang 16n thi cong sudt tiéu thu dién cang nho.

B. Néu chi biét hé s6 cong sudt cia mot doan mach, ta khong thé xdc dinh
duogc dién 4p s6m pha hay tré pha hon cuong do dong dién trén doan mach
d6 mot géc bang bao nhiéu.

C. Cuon cam c6 thé c6 he s6 cong sudt khéic 0.

D. He s6 cong sudt cia mot doan mach RLC n6i ti&p phu thudc vao tdn s6
ctia dong dién chay trong doan mach dé.

Ngudi ta dung cdc phan tif gbm : dién tr& thuén R, tu dién C, cudén cam
thuan L dé ghép n6i tiép thanh cdc doan mach khédc nhau. Cho biét cam

aC
ghép tén cdc doan mach (ghi bing céc s6) tuong g véi cdc dic tinh cta né

khang cha cu6n day 1a wL = 2R, dung khing ca tu dién 12 1 R. Hay

" (ghi bing céc chi).

1. Poan mach gdm R va C.
2. Poan mach gdbm Rva L.
3. Doan mach gém L va C.
4, Doan mach gébm R, L, C.

a) Cu'cmg dé dong dién sém pha -5 s0 V01 dlén 4p, t6ng trd bang R\/—
b) Cuong do dong dién tré pha g so v6i dién 4p, t6ng tr& bing R.
N N | . P2 n 2 3t 2 T s \/—_
¢) Cudng do dong dién s6m pha - so vl dien 4p, tdng tré bang RV2.
) b b : X T e A £ a1 J—
d) Cudng do dong dién tré pha 7 sovéi dién 4p, tdng trd bang Rv2.

e) Cudng do dong dlén tré pha so véi dién 4p mOt goc 16n hon Z , tdng tro

béng RY5.

f) Cuong d6 dong dién tré pha % so vdi dién 4p, téng tr bang RY5.



5.6.

5.7.

5.8.

Cho doan mach vé 0 Hinh 5.1. Dién 4p hiéu dung giita hai d4u cuon day,

giita hai ban ty di¢n, giita hai ddu doan mach lan lugt 1a : Uy, U, U. Biét

UL =Uc. V2 vaus= Uc. Cau nao sau day ding v6i doan mach nay ?

A.ViU # Uc nén suy ra Z; # Z,
vy trong mach khéng xay ra cOng L c

hudng. , BT l I

B. Cuén day c6 dién tr& khong dang ké. | ~
C.Cudn day c6 dién tr& ding ké.
Trong mach khéng xdy ra hién tugng
cong hudng.

D. Cuén day c6 dién tro dang ké. Trong mach xay ra hién tuong cong hudng.

Hinh 5.1

Cén ghép mot tu dién néi ti€p véi céc phan tir khic theo c4ch nao dudi day,
2 R N N <A . 2 X T
dé dugc doan mach xoay chiéu ma cudng do dong dién qua né tré pha )

s0 Vv6i dién 4p hai ddu doan mach ? Biét tu dién trong doan mach nay cé
dung khéng 20 Q.

A. Mot cuén cam thudn c6 cam khing bing 20 Q.

* B. Mot dién tré thudn c6 do 16n bing 20 Q.

C. Mot dién tro thudn c6 d¢ 16n bing 40 Q va mOt cudn cam thuan c6 cam
khing bang 20Q.

D. Mot dién tré thudn c6 do 1on bing 20 Q va mot cuOn cam thudn c6 cam
khang bing 40 Q.

MOt doan mach RLC n6i ti€p c6 cudng do dong dién sém pha so véi dlén

ap mot goc 71- Dlén ap hiéu dung giita hai dau doan mach khong déi. Cau

nao sau day diing véi doan mach nay ?

- A. Trong doan mach khéng thé c6 cudn cam.

B. H¢ 56 cong sudt cila doan mach béng 0.

C. Néu tang tdn s6 dong dién lén mot luo‘ng nho thi dién 4p hiéu dung giita
hai ddu dién trd giam. :

D. Né€u tang t4n s6 cia dong dién mot Juong nho thi cudng d6 hiéu dung
cta dong dién qua doan mach ting.
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5.9.

5.10.

Trong doan mach RLC néi tlé'p dang xay ra cong hudng. Tang d4n tin s&
“dong dién va giit nguyén céc thOng s6 khéc clia mach, két ludn nao sau day
khéng ding ?

A. He s6 cong sudt cha doan mach giam. .

B. Cuong d6 hiéu dung cta dong dién giam.

C. Dién 4p hiéu dung giita hai ban tu dién tang.
D. Dién 4p hiéu dung trén dién tré gidm.

Chon phét biéu diing. ‘ |

A.Dong dién xoay chiéu mot pha chi do mdy phat dién xoay chiéu mot
pha tao ra.

" B. Suﬁt dien dong cha mdy phét dién xoay chiéu ti 1& le t6c do quay

cua. roto.

~ C. Dong dién do mdy phat dién xoay chiéu tao ra luon ¢6 tin s6 bang s6

511.

5.12.
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vong quay trong mét giay cua roto.

D. Chi c6 dong xoay chiéu ba pha méi tao duge fir tryodng quay.

Bién phép ndo sau day khong gép phén tang hi¢u sudt cia mdy bién 4p ?
A.Ding 16i sét c6 dién tré sufit nho.

B. Dung day c6 dién tré sust nho 1am day quén bién 4p.

C. Diing 16i sit gém nhiéu 14 sit mong ghép cdch dién v6i nhau.

D. bt cic 14 sit cha 18i sit song song vOi mét phéng chita cdc duong -
sic tir.

D& giam cong suit hao phf trén mot dudng day tai dién xuéng bén 14n ma
khong thay déi cong sudt truyén di, ta can 4p dung bién phap nao néu
sau day ?

A. Tang dién dp gilta hai ddu dudmg day tai tram phét dién 1én b6n 14n.
B. Tang dién 4p giita hai ddu dudng day tai tram phat dién 1én hai 14n.
C. Giam dudng kinh tiét dién day di bon lan.

D. Gidm dién trd duong day di hai l4n.



5.13.

Chon dép 4n diing.

Cho doan mach AB g6m hai doan mach ' G

AM va MB mac n6i ti€p, dién 4p hiéu ' 1

dung trén méi doan mach AM, MB déu //C\
bdng U;. Gian d6 Fre-nen biéu dién - 6 ; -
cudng do dong dién va cdc dién 4p v& & \ I
Hinh 5.2. Goi U 1a dién 4p & hai ddu g

doan mach AB. Can cif vio gian d6, mot
hoc sinh tinh duoc :

A U =UNB.

Hinh 6.2

B. Dién 4p giita A va B tré pha % s0 vGi cudng do dong dién. ,
C. H¢ s6 cong sust cia doan mach AM bing 0,5.

' D. Hg s6 cong sudt clia doan mach MB bing 0,5/3.

5.14,

5.15.

5.16.

Chon phit biéu diing. , ,
Trong hé thong truyén tai dong dién ba pha di xa bing cdch mic hinh sao
A.cudng do dong dién trén méi day luon léch pha % d6i v6i hiéu dien
the gilta mbi day va day trung hoa. . _

B. cudng d¢ hiéu dung cta dong dién trén day trung hoa bimg téng cac.
cuong do hiéu dung clia cic dong dién trén ba day pha cong lai.

C. dién nang hao phi khéng phu thugc vao cdc thiét bj dien & noi tieu thu.
D. cong sudt dién hao phi phu thu6c vao cdc thiét bi dién & nai tiéu thy.
bién 4dp gilta hai ddu mot doan mach

c6 biéu thic : 4 = 120sin100m (1 do

bang von, r do bing giay). Hay xdc i (A}
dinh c4c thoi diém ma dién dp u = 60 V

va dang tang. . 08 \o 01 /

0 : -
D6 thi biéu dién cudng do tic thai cha : t(s)
mot dong dién xoay chiéu v& & Hinh 5.3.

2p-eee N
a) Vi€t biu thitc cuong do tic thoi
ctia dong dién. '
b) Tim chu ki ctia dong dién. K Hinh 5.3

3. BT VAT LY 12 (NC) - A ' 33




5.17.

5.18.

5.19.

5.20.

Mot dén néon mic v6i mang dién xoay chiéu c6 dién 4p hiéu dung 220 V
va tin s6 50 Hz. Biét dén séng khi dién 4p gilta hai cuc khong nhé hon 155 V.
a) Trong mot gidy, bao nhiéu 14n dén sdng ? Bao nhiéu lan dén tét ? .
b) Tinh ti s6 giita thdi gian dén séng va thdi gian dén tat trong mot chu ki
ctua dong dién. ‘ ,
Cudng d6 dong dién qua mot doan mach xoay chiéu c¢6 gid tri hiéu dung i
va tdn s6 12 £, Tinh tir thdi diém c6 i = 0, hdy tim dién luong qua ti€t dién
cua mach :

a). Trong mot nira chu ki'chia dong dién.

b) Trong mot chu ki cha dong dieﬁ.

Mot tu dién c6 dién dung C = 31,8 UF khi méc vao mach dién thi clé4dc‘>ng
dién cudng d9 i = 0,5sin1007¢ (V) di qua. Tinh dung khéng cua ty dién va
viét biéu thitc ctia dién 4p gitta hai ban tu dién.

Mic cuon day c6 dién trd thudn R = 10 Q vao mach xoay chiéu c6 dién ap
u = 5cos100mt (V). Biét cudng do hiéu dung cha dong dién qua cudn day Ia

0,25A.

5.21.

a) Tim téng trd cha cudn day va do tu cam ctia né.

b) Tinh cong sut tiéu thu cla cudn day.

Néu dat vao hai ddu cuén day dién dp mot chiéu 9 V thi cudng do dong
dien trong cufn day 12 0,5 A. Néu dat vio hai ddu cudn day dién 4p xoay

- chiéu c6 gid tri hiéu dung 12 9 V thi cudng d6 hiéu dung cia dong dién qua

5.22.

" dung khang Zc = 0,5R. Néu khod K

34

cuén day 12 0,3 A. Xéc dinh dién tro thuén va cim khéng ctia cudn day dei
v6i dong dién xoay chiéu. .

Cho mach dién nhu Hinh 5.4. Biét
cuon day c6 dién try khong déng ké
va c6 cam khing Z; = R, tu dién co

déng & a thi cudng do dong dién
titc thoi qua cudn day c6 biéu thic
i = 0,4cos100mz (A). Tim biéu thic
ctia cudng do dong dién tic thdi qua
cudn day néu khod K déng & b.

Hinh 5.4

3. BTVATLY 12(NC)-B



5.23.

5.24.

5.25.

5.26.

5.27.

Cho doan mach gém dién tr§ thudn, cuén cam thudn va tu dign+mic
ndi ti€p. Biét dién 4p hiéu dung giifa hai ddu céc phén tir trén 14n, luot I
Up=120V;U.=50V; Uc = 100 V.

a) Tinh dién 4p hiéu dung & hai ddu doan mach.

b) Tinh hé s6 cong suét cha doan mach. _ '
¢) Néu méic théem mét tu dién c6 ciing dién dung va song song véi tu dién
n6i trén thi dién 4p hiéu dung giita hai ddu dién tr& bing bao nhiéu ? M6 ta
hién tugng xdy ra trong mach khi d6. Coi dién 4p giita hai ddu doan mach
khong bi thay ddi khi méc thém tu dién néi trén. o
Mot doan mach vé& & Hinh 5.5. Biét dién trd R = 60Q, cudn day cé do tu
cam L = 382 mH, tu dién c6 dién dung C = 53 pF. Pién trd cudn day
khong déng ké. Dién 4p gifta A va B c6 bidu thic : u = 90cos1 00w V).
Dién tré cha cdc von k€ rat 16n.

a) Tinh t6ng tr& cha doan mach.

b) Tinh cuong do dong dien va

dién 4p hiéu dung trén méi phdn @
tir cia mach.

C
5 cia an LA R_ M~ {', B
c? Ve: gla{l do . ?Fre-{lenv <’:ho céc H*‘:‘*mﬂ l—{-ﬂ
dién 4p. Ding gian d6 d€ tinh :
— D06 lech pha giita cudng d6 dong @
dién va dién 4p giita hai ddu doan mach. Hinh 5.5

— S6 chi ciia cdc von k€,

Dién 4p giita hai diém A, B c6 biéu thitc u = U, + Ugcos @t (trong dé U,
Up, @ 1a céc hing s6). Ta c6 mot dien trd thudn, mot cuén cam thudn va
mot tu dién. Cam khang cda cuon day va dung khéng cla tu dién d6i vé6i
dong xoay chiéu bing nhau. Cin mic chiing nhu thé nao dé véi dién 4p
trén chi c6 dong dién xoay chiéu chay qua dién tré ? C4ch mic nao thoa
mén di€u d6 va cho dong qua dién trd 16n nhat ? Tai sao ?

C6 hai hop den bé ngoai giéng nhau, méi hop c6 hai d4u ra. Trong méi hop
6 mot dién tré hodc mot tu dién. Pugc dung mot ampe k€ xoay chiéu dién
trd khong déng k€, mot ngudn xoay chiéu c6 dién 4p hiéu dung giita hai
cuc khong déi va moét cuén cam thudn. Hay tim c4ch x4dc dinh hop nao c6
tu dién. , ~ ‘

Mot doan mach RLC n6i ti€p c6 dién trd thudn 1a 30 Q. Biét cuong do

dong dién s6m.pha —315 so Vi dién 4p & hai ddu doan mach, cuén day c6 cam
khang 12 70 Q. Tim téng trd clia doan mach va dung khéng ctia tu dién.
35




5.28.

5.29.
" Hay tinh :

~ 5.30.

5.31.

5.32.

Mot doan mach g6ém mot bién tré mic néi ti€p véi mot tu dien C. Dién dp
giita hai d4u doan mach c6 biéu thitc u = Ugcos ax.

a) V& so d6 doan mach dién. »

b) Cén phai diéu chinh dién tr& clia bién tr& dén gid tri nao dé‘ct)ng sudt
to4 nhiét trén bién trd dat cuc dai ? Tinh cong sudt cyc dai d6.

Mot doan mach xoay chiéu gom mot dign tr& méic ndi ti€p v6i mot tu dién.
Dién nang ma doan mach tiéu thu trong 3 gio 120,15 kW.h. Biét dién 4p
hiéu dung giita hai ddu doan mach la 50 V, giita hai ban tu dién 12 30 V.
a) Cong sudt dién tiéu thu trong doan mach.

b) Dién tr&é R. : , ,

Phén cam ciia mot méy phat dién xoay chiéu c6 hai cap cuc. Cic cudn day
ctia phdn tng méc n6i tiép va c6 s6 vong tdng cong la 240 vong. T thong
cuc dai qua méi vong day va téc do quay cha roto phai c6 gid tri thé nao dé
sust dién dong c6 gid tri hiéu dung la 220 Vvatdns61a 50 Hz ?

Mot dong co dién xoay chiéu c6 dién tr& day cu6n 12 32 Q, khi mic vao
mach cé dién dp 200 V thi san ra cong sudt 43 W. Biét hé s6 cong sudt cua
dong co 12 0,9. Tinh cudng do dong dién chay qua dong co.

Cuén so cdp va thi cdp caa mot may bién 4p c6 s6 vong lan luot 1a
N, = 600 vong, N, = 120 vong. Dién tré cdc cudn day khong dang ké. N&i
hai d4u cuon so c4p v6i dién &p xoay chiéu c6 gid tri hiéu dung 380 V.’

a) Tinh dién 4p & hai ddu cudn thitcép.

b) N6i hai ddu cuon thi cdp v6i béng den c6 dién trd R = 100 Q. Tinh

* cudng d6 dong dién chay trong cudn so cap.

5.33.

5.34.

36

B0 qua hao phi & miy bi€n dp. :

Dién nang duogc ti tir tram tang 4p t6i tram ha 4p bing dudng day tai dién
mot pha c6 dién trd R = 30 Q. B qua tén hao nang luong & cdc may bién 4p.
a) V& so d6 truyén tai dién. ’ -

b) Biét dién 4p & hai ddu cudn so cdp va thtt cép clia mdy ha 4p 14n luot 1a
2200 V va 220 V, cudng do dong dién chay trong cudn thit c4p cua miy ha
4p 12100 A. Tinh dién 4p & hai cyc tram tang 4p va hiéu sudt truyén tai -
dién. Coi hé s6 cong suft cia mach béng 1. , o
Dién 4p giita hai cyc chia mot tram phit dién cén tang 1én bao nhiéu 1dn dé
giam cong sudt hao phi trén dudng day tai dién 100 14n, v6i diéu kién cong
sudt truyén dén tai tiéu thu khong d6i ? Biét ring khi chua tang dién 4p, d0
gim dien thé trén dudng day tii dien bang 15% dién 4p giita hai cyc cha
tram phat dién. Coi cudng do dong dién trong mach lu6n cing pha v6i dién ap.



6.1.

6.2.

6.3.

6.4.

Chuong VI
SONG ANH SANG

Phit biéu nao sau day 12 sai khi néi vé 4nh séng tring va 4nh séng don sic ?

~ A. Anh sdng tring 13 tap hop clia v6 s6 cc 4nh sang don sic khdc nhau c6

mau bién thién lién tuc tir 46 dén tim.
B. Chiét suat ciia chét 1am lang kinh 1a giéng nhau d61 v6i cdc 4nh sdng -

‘don sic khac nhau.

C. Anh sing don sic 13 4nh séng khong bj tén séic khi di qua lang kinh.
D.Khi cdc dnh sing don sic di qua mot moi truo’ng trong sudt thi chiét
sudt ciia moi truong d6i véi 4nh sdng d6 12 nhd nhét, d6i v6i 4nh sang tim
1a 16n nhdt.

Cho cdc loai dnh sdng sau :

I Anh séng tring. IL Anh sing do.

III. Anh séng vang. - IV. Anh sing tim.
Haytralcncaccau62 6.3, 6.4, 6.5, 6.6 dudi day :

Nhitng 4nh sdng no khong bi tdn sic khi di qua lang kinh ?

AL IL IIL | B.LILIV.

CILILIV. : D. Ca bén loai 4nh séng trén.

Anh sdng nao khi chiéu vao mdy quang phé s& thu duge quang pho lién tuc ?
A Ivalll B. L, II vaIII.

C. Ca bon loai trén. D.Chicé 1.

Nhitng 4nh sdng mau nao cé ving budc séng xdc dinh ? Chon cau tra 1di
dung theo thit tir budc séng sip x€p tir nho t6i 16n.

AL I0, III. B. 1V, III, II.
CLILIV. D. L 1L, IV.
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6.5.

6.6.

6.7.

6.8.

6.9.

6.10.
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Cap 4nh sdng nao cé budc séng twong ing 1a 0,59 um va 0,40 um ? Chon
két qua ding theo thit tu.

AL IV. B. 11, IIL.
C.LIL ’ D.IV,L
Khi thuc hién giao thoa 4nh sdng véi cdc 4nh sang II, III va IV, hinh anh

giao thoa clia loai n2o c6 khoéng van nho nhét va 16n nhdt ? Chon céu tra
10i diing theo thit tu.

A.IL 111 , B.II, IV.
C. I, IV. D.IV,IL.

Trong céc cong thifc sau, cong thifc nao xdc dinh ding vi tri van sdng trén
man trong hién tuong giao thoa ?

A x =22k, B. x = 2 kA
a , : . 2a
D

C. x = —kA. - ~ D.x =—D—(k+l)/1.
a a

Chon cong thitc ding dé tinh khoang van.

Ai=2a . pi=24
a - ‘ 2a

v D : a

C.i=—— - pi=4a

i T D.i Dll

Trong hién tugng giao thoa véi khe Y-ang, khoang céch giita hai ngu6n
1a a, khodng céch tit hai nguén dén man la D, x 1a toa do cia mot diém
trén man so v4i van séng trung tam. Hiéu dudng di duoc xic dinh béng
cong thitc ndo trong cdc cong thic sau ? : :

ax 2ax
A.dz—dl;_b—. . B'd2—d1=_D—°
' ' ax aD

Trong céc thi nghiém sau day, thi nghiém nao c6 thé sir dung dé thyc hién
viéc do budc séng dnh séng ?

A. Thi nghiém t4n sic 4nh sang cia Niu-ton. .

B. Thi nghiém téhg hop 4nh séng trang.

C. Thi nghiém giao thoa v&i khe Y-ang.

D. Thi nghiém vé énh sing don sac.



6.11. Thuc hién giao thoa v6i 4nh sing trang, trén man quan sit thu dugc hinh .

anh nhu thé€ nao ?
A.Van trung tam 1a van sdng tring, hai bén c6 nhimg dai mau nhu

- cédu vong.
 B. M0t dai mau bién thién lién tuc tir d0 t6i tim.

6.12.

6.13.

6.14.

6.15.

C. C4c vach mau khac nhau riéng biét hién trén moét nén téi.

D. Khoéng c6 cac van mau trén man. -

Trong quang phé lién tuc, mau dé c6 budc séng ndm trong gidi han ndo ?
A. 0,760 um dén 0,640 pum.

B. 0,640 pm dén 0,580 pm.

C. 0,580 um dén 0,495 pum.

D. Mot két qua khic.

Phit biéu nao sau day 1a ding khi n6i vé chiét suit clia mot moi truong ?
A. Chiét sudt cia mot moi trudng trong su6t nhét dinh d61 v6i moi 4nh
sdng don sic 1a nhu nhau. :

B. Chiét suét cia mot moi trudng trong sudt nhat \dinh d6i v6i méi 4nh
sdng don sic khédc nhau 13 khéc nhau.

C. V6i bu6c séng dnh sdng chi€u qua moi trudng trong sudt cang dai thi
chiét sudt cia moi trudng cang 16n.

D. Chi€t suét cta cic moi trudng trong subt khdc nhau d6i véi mot loai
anh sdng nhat dinh thi c6 gi4 tri nhu nhau. '
biéu nao sau day 1a sai khi n6i vé quang phd lién tuc ?

A.Quang phd lién tuc khong phu thugc vao thanh phin ca’u tao cua
ngudn sing.

B. Quang phd lién tuc phu thudc vao nhiét d¢ ctia nguén séng.

C. Quang phé lién tuc 1a nhitng vach mau riéng biét hién trén mét nén t6i.
D. Quang phd lién tuc do cdc vat rin, 16ng hoac khi c6 khéi luong riéng
16n khi bi nung néng phit ra.

Phit bi€u no sau day 1a sai khi n6i vé quang phé vach phét xa ?

A. Quang phé vach phit xa bao gém mot h¢ théng nhimg vach mau riéng
r€ nim trén mot nén t6i.

B. Quang phd vach phit xa bao gém mot hé th6ng nhu'ng dai mau bién
thién lién tuc ndm trén mot nén t6i.
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C.-Méi nguyén t6 hod hoc & trang thdi khi hay hoi néng sing dué6i 4p suét
thép cho m¢t quang phé vach riéng, dic trung cho nguyén t6 do.
D. Quang phé vach phét xa clia cdc nguyén t6 khic nhau thi rit khic nhau

" vé s6 lugng cdc vach quang phé, vi tr1 c4c vach va do sdng ti d6i cta cdc

6.16.

6.17.

vach d6.

Phat biéu ndo sau day 13 ding khi n6i vé quang phd vach hip thu ?

A. Quang phd cta Mit Trm ma ta thu dugc trén Tréi D4t 12 quang phd vach
hép thu.

B. Quang phd vach hﬁp thu c6 thé do c4c vat rin & nhiét d6 cao phdt sing
phat ra.

C. Quang ph8 vach hdp thu c6 thé do céc chat léng 0 nhiét 49 thap phat
sdng phét ra.

D. Quang phé vach hdp thu c6 thé 1a do chat khi & nhiét d0 cao phat ra.

Diéu nao sau day 12 ding khi néi vé diéu kién dé thu dugc quang phé vach
hap thu ?

- A.Nhiét d6 cia ddm khi hay hoi hdp thu phal cao hon nhiét d6 clia ngudn

6.18.

sdng phat ra quang phé lién tuc.

B. Nhiét d6 clia ddm khi hay hoi hdp thu ph.’n thafp hon nhiét 4o clia nguén
sang phét ra quang phd lién tuc.

C. Nhiét d9 clia ddm khi hay hoi hdp thy phai bdng nhiét do clia ngudn
séng phét ra quang phé lien tuc.

D. Mot diéu kién khéc.

Phat biéu nao sau day 12 diing khi n6i vé phép phan tich quang phé ?

A. Phép phan tich quang phd 1a phép phan tich 4nh sdng tring thimh céc
thanh phan don séc

B, Phép phén tich quang ph6 1a phép phan thh thanh phdn cu tao clia cic

chét dua vao viéc nghién ctu quang phd cia ching.
C. Nhd phép phan tich quang ph6 ma ta biét duge nhiét do cia a clc vat & rét xa.

* D. Phép phén tich quang phd khong cho ta ble’t ham lugng cuia céc chét.

6.19.
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Phé4t bidu nao sau day ding véi tia tit ngoai ? ‘

A. Tia t& ngoai 13 mot trong nhimg bifc xa ma mét thudng c6 thé nhin thdy.
B. Tia ti ngoai 12 bitc xa khong nhin thdy c6 buéc séng nho hon buéc séng
ciia 4nh sang tim (0,4 um). '



6.20.

C. Tia tir ngoai 12 mot trong nhimg bitc xa do cdc vat c6 khdi lugng riéng
16n phét ra.

D. Tia tir ngoai 1a dong cac €lectron.
Phit biéu nao sau day 1a diing khi néi vé tia X ?
A. Tia X 12 mét loai séng dién tir c6 buéc séng ngin hon ca buéc séng clia

tia ti ngoai.

B. Tia X 1a mét loai séng dién tir phat ra tir nhitg vat bi nung néng dén
nhiét do khoang 500°C.

- C. Tia X khong c6 kha nang dam xuyén.

 6.21.

6.22.

6.23.

6.24.

D. Tia X dugc phat ra tir dén dién.

Phét bi€u nao sau day 1a sai khi néi vé tinh chét va tic dung cua tia X ?
A. Tia X c6 kha nang dam xuyen. ‘
B. Tia X tic dung manh 1én kinh 4nh, 1am phat quang mot s6 chat

C. Tia X khong c6 kha nang jon ho4 khong kh1

D. Tia X ¢6 tic dung sinh Ii.

Bifc xa c6 bu6c séng trong khodng tir 10°m den 4.10"m thudc loa1 nao
trong c4c loai séng néu dudi day ?

A.Tia X.

B. Tia h6ng ngoai.

C. Tia t& ngoai. ;
D. Anh sdng nhin thdy.

Tia héng ngoai c6 bubc séng nim trong khoang nao trong céc vkhbzvi'ng
sau day ? '

ATr10 % mdén10m
B. T 10~ mdén4.10 " m.

C. T 4.10" m dén 7,5.10 " m,

D. T 7,5.10 mdén 10‘3 m.

Than thé con ngudi & nhiét d¢ 37°C phat ra bitc Xa nao trong cac loai bic
Xa sau ?
A.Tia X.

B. Bifc xa nhin thdy.
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6.25.

6.26.

6.27.

6.28.

C. Tia hong ngoai.

D. Tia tit ngoai.

Chon dép 4n diing.

Mot bitc xa héng ngoai c6 bubc song 6.10 > mm, so vé6i biic xa tif ngoai
bubc séng 125 nm, thi c6 tin s6 nho hon

A. 50 1an. B. 48 14n. C. 44 14n. D. 40 14n.

Chon dép 4n ding.

Tia X ¢6 budc séng 0,25 nm, so vdi tia tlir ngoai budc séng 0,3 im, thi c6
tdn s6 cao gdp

A.120l4n.  B.12.10°14n. C.1214n.  D.120014n.

Diéu nao sau day 12 sai khi so sénh tia héng ngoai va tia tir ngoai ?

A. Ciing bén chét 1a séng dién tir. ‘

B. Tia héng ngoai c6 budc séng nhé hon tia ti ngoai.

C. Tia hong ngoai va tia tif ngoai déu tac dung 1én kinh anh.

D. Tia héng ngoai va tia tif ngoai déu khong nhin thdy bing mat thudng.

Diéu nao sau day 12 sai khi so sénh tia X va tia tif ngoai ?

" A.Tia X c6 buéc séng dai hon so v6i tia tif ngoai.

6.29.

~ sdng khong qua lang kinh va mot
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'B. Cung ban chat 1a séng dién tur.

C. Déu c6 téc dung lén kinh anh.
D. C6 kha nang gay phét quang cho mot s6 chat.

Pé quan sét sy tdn sic cha dnh sing,
ngudi ta b6 tri thi nghiém nhu &
Hinh 6.1. Chi€u mot chum tia sang
song song, hep vao canh cua
mot lang kinh (c6 goc chiét quang

A = 8°) theo phuong vuéng géc v6i
mat phing phan gidc cua goc chiét
quang, sao cho mot phdn cua chum

phin qua lang kinh. Pat mot man
ianh E vuodng goéc voi phuong cla o E
chim tia t6i va céch canh cta lang _

kinh 1 m. Hinh 6.1




6.30.

6.31.

6.32.

'b) Xdc dinh vi trf van sing bac 3 b

a) Ban ddu ngudi ta chi€u mot chim sing mau vang. X4c dinh khoang
cdch giifa hai vét sdng trén man, biét ring chiét sudt cla lang kinh d6i véi
anh sdng vang bing 1,65.

b) Sau d6 ngudi ta chi€u chim 4nh séng tring. Hay x4c dinh chiéu rong tir
mau dé dé€n mau tim cia quang phé lién tuc quan séat dugc trén man E. Cho
bi€t chiét sudt chia lang kinh d6i v6i mau do va d6i v6i mau tim 14n lugt
bing 1,61 va 1,68,

Trong mot thi nghiém Y-ang
(Hinh6.2),a=2mm :D=1m.

a) Dung bitc xa don sic c6 budc l
song A4 chi€u vao khe hep F,

ngudi ta do dugc khodng van giao l F

F; '
thoa trén man E 137 = 0,2 mm. "T ________ :-E a T

Tinh budc séng va tdn s6 clia birc

xa dé. | —L

. P 2 N A 2,0 E
va van t6i thit 4 & cling mot phia Hinh 6.2
clia van trung tam trén man E. i o.

c) Tét bic xa c6 buéc séng 4, , chi€u vao F bitc xa Ay > A thi tai vi trf clia
van sé’mg bac 3 clia bite xa budc séng A, (caub), ta quan sdt dugc mot van

sang cta bic xa c6 buéc séng 4,. X4c dinh 4, va bc clia van sdng do6.

Trong thi nghiém clia Y-ang vé giao thoa 4dnh sing, c4c khe §; va §, duoc
chi€u sdng béi 4nh sdng don sic. Khoang c4ch giita hai khe la a, khoéang
cach giita mat phéng chia hai khe vi man quan sit E1a D.

a) Bi€ta=3mm, D =3 m, khoang céch giita 9 van sng lién tiép 13 4 mm,
tinh budc séng clia 4nh sing don sic.

b) Xéc dinh vi trf van séng bac 2 va van t6i thi 3.

¢) Thay 4nh séng don sic bing 4nh sdng trang. Tinh bé rong quang phd
béac 1 va quang phé bac 2 trén man quan sat E. )
Chi€u mét chim 4nh sdng trang song song, hep coi nhu mét tia sdng SI,

vao mot bé dung nuéc véi do sau 1 m véi géc t6i 60°. Dusi ddy bé c6 mot
guong phing dat song song v6i mat nude. Tinh chiéu rOng ctia diy mau ma

ta thu dugc & chim sdng 16 ra khéi mat nudc. Cho biét chiét sudt cha nudc
d6i v6i anh sang tim va 4nh sdng d6 1a n, = 1,34 ; ng=1,33.
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6.33. Mot thdu kinh hoi tu méng c6

6.34.

‘mat phing qua truc chinh va . s

. d6 giao thoa nhu Hinh 6.4. Bic
A =0,633 um duoc roi 1én khe

sau khe, chim ndy roi 1én ddy

tieu cu f = 50 ¢m dugc cit ra : :
lam hai phdn bing nhau theo ' %

vuong goéc véi tiét dién thau o D
kinh. MOt ngudn séng diém S §

phét 4nh sing don sic dat trén
truc chinh va céch thdu kinh
mot khoang d = 1,0 m (Hinh 6.3).

a) Phai tich hai nira thdu kinh nay ra dén khoéng cich nao (mot cich déi
xitng qua tryc chinh) dé nhan dugc hai anh S5, S, céch nhau 4,0 mm.

Hinh 6.3

b) P4t mot man quan sét E vudng géc véi truc chinh va céch céc dnh S}, S,
mot khoang D = 3,0 m. Tim do rong cia vang giao thoa trén man E. Ngudi
ta do dugc khodng céch tir van sdng trung tam dén van séng béc 8 1a
3,2 mm. Tim buéc séng cia 4nh sing.

Ppé xdc dinh d6 16n ciia mot goc

it ti o (gdn bing 180°) cta
mot lang kinh, ngudi ta b6 tri so

xa ‘don sdc c6 bubc song

hep § tao ra chim séng phan ki

lang kinh. Trong khoang MN
trén man céch lang kinh mot
khoing d = 1,20 m quan sat
dugc 8 van t6i, déng thdi chinh ‘

tai M va N 12 hai van sing. Hinh 6.4

a) Giai thich hién tuong. _ .

b) Tinh géc o cha lang kinh, biét khe S céch ling kinh mot khoang
& = 30,0 cm. Chiét sut ciia thuy tinh tng v6i 4 12 ny = 1,50.

¢) Giu nguyéri céch b6 tri thi nghiém, roi lén khe S chim sdng don sic
A4, =0,515 pm thi thu dugc hé van c6 khoing van i = 0,35 mm. Xéc dinh

chiét suit n, clia thuy tinh lam’lang kinh d6i véi bic xa nay.
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6.35.

6.36.

“séc vao mat hai guong.

S
.

Cho he hai guong phing G,, G, (Hinh 6.5)

hop v6i nhau mot géc o, gdn bing180° va ¢ ;
mot ngudn sang diém S chi€u 4nh sang don

N . 6]
a) V& va giai thich cdch v& hai chim sing :
hin xa bai hai | ' Hinh 6.5 &
phan xa boi hai guong G, G,. _ ‘
b) Tai phdn giao nhau clia hai chim séng phan xa, phai dat mot man 4nh
nhu thé nao d€ quan sit dugc cdc van giao thoa sdng, t0i, xen k& céch
déu nhau ?
©) Goi §;, 5 1a énh cia S tao bsi hai guong, man 4nh cdch dudng thing
qua Sy, §, mot khoang D = 2 m. Buéc séng 4nh sdng cua nguén S la
A = 0,4 um. Khoang van giao thoa trén man 1a i = 0,4 mm. Hay tim
khoéng cach S], Sz. . .
d) Hinh 4nh hé van giao thoa s& nhu thé nao néu S I nguén diém phat
dnh sang tring ? ' ' o
Hai lang kinh c6 ciing géc chiét quang A = 20, lam béng thuy tinh
chi€t sudt n = 1,5 c6 ddy gin chung véi nhau tao thanh mot ludng lang -
kinh. Mot khe séng S phét 4nh séng c6 budc séng A = 0,5um dat trén mat
cta ddy chung, cdch hai lang kinh mét khoang d = 50 cm.
1. Tinh khoang c4ch giita hai 4nh S1, S, cha S tao béi hai lang kinh (coi § 1
S, cling nim trong mot mat phﬁng v6i S). Tinh khoang van va s6 van quan
sdt dugc trén man, biét khoang cich tit man t6i ludng lang kinh 1a d' = 2 m.

2. Khoang van va s6 van quan s4t dugc s€ thay ddi thé ndo, néu :

6.37.

a) Thay ngudn S béng nguén S' ph4t 4nh sdng c6 bude séng A =0,45 um
dat tai vi trf chia nguén S ? _

b) Nguén §' néi trén dich ra xa dén ludng lang kinh theo phuong vuéng
g6c véi man E ? ‘

Trong thi nghiém Y-ang vé giao thoa 4nh sdng, ngudn sang Ia hai bitc xa
c6 budc séng 14n luot 12 4, va A, cho A = 0,5 pm. Biét ring van séng bac
12 ciia bifc xa 4 triing vé6i van sdng bac 10 clia bic xa A,

a) Xéc dinh budc séng A,.
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b) Tinh khodng c4ch tir van sdng bac 5 cua bitc xa 4 dén van sdng bac 11
chia bitc xa 4, (déu ndm bén trén van sng giita), bi€t hai khe Y-ang cich
nhau 1 mm va khoang c4ch tir hai khe t6i man 4nh 1a 1 -m.

6.38. Hai guong phing G,, G, dat nghiéng v6i nhau mot goéc rat nho
a = 5.107 rad, khoang céch tir giao tuyén / cia hai guong dén nguén S
bang d; = 1 m. Khoﬁng céch tir I d€n' man quan st E dat song song v6i
S,S, (S, S 12 anh ciia S tao boi hai guong) bing d, = 2 m. Bu6c séng cua
4nh sdng don sic do S phitrala A = 0,54 ym (Hinh 6.6).

Hinh 6.6

a) Tinh khodng van va s6 van quan sit dugc trén man E.

b) Néu S 12 ngudn phét 4nh sdng trang (0,4 um < A <0,76 um) thi tai
- diém M, c4ch van trung tdm O mot khoang x; = 0,8 mm c6 nhiing bitc xa

nao cho van t6i ?
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7.1.

7.2,

7.3.

Chuong VII
LUONG TU ANH SANG

Diéu nao sau day 12 sai khi néi dén nhimg ket qua nit ra tir thi nghiém véi
t€ bao quang dién 7 , . : '

A. Hiéu dién th€ giita anot va catot cta t&€ bao quang dién luon cé gid tri
am khi dong quaﬁg dién triét tiéu.

B. Dong quang dién vén t6n tai ngay ca khi hiéu dién thé giita anot va catét
cua t€ bao quang dién bing khong. ‘ '

C. €udng d6 dong quang dién ‘bao hoa khong phu thudc vao cudng do
chum sing kich thich. .
D.Gid tri clia higu dién thé him phu thuoc vio budc séng cla 4nh sing
kich thich.

Chon phit biéu diing.

Hién tugng quang dién ngoai la :

A. hién tugng électron bi bat ra khéi bé mat tdm kim loai khi c¢6 4nh sdng
thich hop chi€u vio né. '

B. hién tugng électron bi bat ra khoi bé mat tdm kim loai khi t&m kim loai
bi nung néng dén nhiét do rt cao.

C. hién tuong électron bi bat ra khoi bé mit t4m kim loai khi tdm kim loai
bi nhiém dién do ti€p xiic v6i mot vat da bi nhiém dién khic.

D. hién tugng électron bi bat ra khdi bé mat tdm kim loai do b4t ki nguyén
nhén nao khic. '

Chon phit biéu diing.

Cudng do dong quang dién bio hoa

A. ti 1€ nghich v6i cudng do chim 4nh sdng kich thich.

B. ti I¢ thugn véi cudng do chim 4nh séng kich thich.

C. khong phu thudc vao cudng do chum sdng kich thich.

D. ti 1¢ thugn v6i binh phuong cudng do chium séng kich thich,
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7.4. Pht biéu ndo sau day 12 sai khi néi vé thuyét luong tir 4nh séng ?

7.5.

7.6.

1.7.

- 1.8.
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A.Nhing nguyén tir hay phan tir vat ch4t khong hdp thu hay bitc xa 4nh
sang mot cdch lién tuc ma theo timg phén riéng biét, dut quang.

B. Chiim 4nh séng 12 dong hat, méi hat goi 12 m¢t photon.

C. Nang luong ctia cdc photon dnh sdng 12 nhu nhaa, khong phu thudc vao
budc séng cia dnh sdng.

D. Khi 4nh séng truyén di, cdc lugng ti énh sdng khong bi thay déi, khOng
phu thudc khoang cdch t6i nguén sng.

Phit biéu nao sau day la sai ?

Pong nang ban ddu cuc dai cia céc quang électron

A. khong phu thuoc vao cudng d6 chum 4nh séng kich thich.

B. phu thugc vao budc song cua anh séng kich thich,

C. khong phu thudc vao ban chat kim loai ding 1am catot.

D. phu thudc vao hiéu dién thé ham. |

Trong c4c cong thiic néu dudi day, cong thifc nao la cong thitc Anh-xtanh ?
2 mvl

A Hf = A+ 0L B. hf = A+ -omax.
mu . vl
C. hf = A-—2P= D. if =2A+ %max |
Cong thitc nao sau day dung cho trudng hgp dong quang dlen triét tiéu ?
2
A. eUy = A+ Z20max. B. eU,, = —0max
2 -4
2
C. el = ﬂoz—m-ﬁ- | D. %eUh = MUY pax-

Phit biéu ndo sau day 1a diing khi néi vé hién tugng quang dan ?

A. Hién tuong quang déin 1a hlén teong giam manh dién tr& cta chat ban
dan khi bi chi€u sing.

B. Trong hién tuong quang dén, électron dugc giai phong ra kh01 kh6i chat
bén dan.

- C. Mot trong nhing ting dung quan trong cta hién tuong quang dén 1a viéc

ché tao den Ong (dén néon).

D.Trong hién tuong quang din, ning luomg cdn thiét dé giai phong-
électron hén két thanh électron din duoc cung cép boi nhiét.



7.9.

7.10.

7.11.

7.12.

7.13.

7.14.

Di€u nao sau day 14 sai khi n6i vé quang dién tr& ? 4

A. B0 phan quan trong clia quang dién tré 13 mot 16p chat bén din c6 gin
hai dién cuc. _

B. Quang dién tré thuc chét 1a mot dién tré ma gid tri cia né thay déi khi
duoc chiéu sang. .

C. Quang dién tr& c6 thé ding thay thé cho cic t€ bao quang dién.

D. Quang dién tr& 12 mot dién tré ma gid tri ciia n6 khong thay déi khi
dugc chi€u sang.

Cac vach trong day Lai-man thudc viing néo'trong cac ving sau ?

A. Ving héng ngoai.

B. Viing 4nh séng nhin thdy.

C. Ving tir ngoai. )

D. M6t phan ndm trong viing dnh sdng nhin thdy, mét phdn nim trong vung
tir ngoai. :

Céc vach trong ddy Ban-me thugc viing nao trong céc vung sau ?

A.Ving héng ngoai. |

-B. Vung anh s4ng nhin thay.

C. Ving tir ngoai. ,
D. Mot phan nim trong ving 4nh sang nhin thdy, moét phan nim trong ving
tlr ngoai.

Céc vach trong day Pa-sen thuoc viing nao trong céac ving sau ?
A. Ving héng ngoai.

B. Vung anh séng nhin théy.

C. Vung tir ngoai. _

D. Mot phén nim trong ving 4nh sdng nhin thdy, mot phan nam trong ving
tir ngoai. g ' ,

Bic xa mau vang cta natri c6 budc séng A = 0,59 um. Ning lugng cta
photon tuong ng c6 gia tri ndo sau day ? : '
A.20eV. B.2,1eV. C.22¢eV. D.2,3eV.
Mot tia X mém c6 budc séng 125 pm (1 pm = 1072 1), Nang lvong ciia
photon tuong tng c6 gid tri ndo sau day ?

A.=10%ev. B. 10%eV. C. 10%eV. D.2.10% eV,

4. BTVATLY 12 (NC) - A 49




7.15. Gi6i han quang dién cha niken 1a 248 nm, thi cong thoat clia électron khoi

7.16.

7.17.

7.18.

7.19.
_ sunfua hoat dong dugc, phai dung bic xa c6 budc séng nho hon gid tri ndo

7.20.

7.21.

7.22.

50

niken 1a bao nhiéu ? o
A.50eV. B.50eV. C.55eV. D.0,5eV.
Mot dén phit mot cong sudt bic xa 10 W, & bude séng 0,5 pm, thi s6

photon do den phat ra trong mdi giay 1a bao nhiéu ?

A.25.10"%  B.25.10° C.25.10°.  D.25.10%.

Catot chia mot & bao quang di¢n duoc lam bing mot kim loai c6 gi6i han
quang dién 0,3 um ; khi dugc chiéu séng bing bic xa 0,25 pm thi van t6c
ban d4u cuc dai clia quang électron 12 bao nhiéu ? '

A.540 m/s. B. 5,4 km/s. C. 54 km/s. D. 540 km/s.

Gi6i han quang dién clia chét quang din sélen 13 0,95 um ; tinh ra eV la ‘
bao nhiéu ? . . '

A.0,13 eV. B.1,3eV. C.2,6eV. D.0,65eV.

Gi6i han quang dién cta chi sunfua 13 0,46 eV. Dé quang trd bing chi

sau day ? ‘
A.2,7 um. B. 0,27 um. C. 1,35 um. D. 5,4 pm.
Hiéu dién th€ giita hai cuc ctia mot Ong Cu-lit-gio (tic la 6ng phat tia X)

12.12,5 kV, thi buéc séng ngén nhat chia tia X do 6ng phét ra 12 bao nhiéu ?
A.10° m. B.10m.  C.10°m. D.10 'm. |
Chi€u mot bic xa c6 budc song A =0,18 um vao ban am cuc clia mét
t& bao quang dién. Kim loai dung Jam catot c6 gidi han quang di¢n
2o = 0,3 pm. ,

A) Tim cong thoat clia électron ra khoi kim loai.

'b) Tim vén t6c ban ddu cyc dai ctia quang électron.

c) Dé tit ca cic quang électron déu bi giit lai & catot thi hiéu dién thé ham
phai bing bao nhiéu ?

Kim loai dung lam catot clia mot t€ bao quang dién c6 cong thoat électron
Ay =2,2 eV. Chiéu vao catot mot bic xa dién tir ¢6 budc séng A. Mudn
triét tieu dong quang dién ngudi ta phai dat vao anot va catot mot hiéu dién
th€ ham U, = 0,4 V. Hay tinh :

a) Gi6i han quang dién 4, ctia kim loai.

4. BTVATLY 12(NC)-B



7.23.

7.24,

b) Vah t6c ban ddu cuc dai clia quang électron.

¢) Budc s6ng va tin s6 cia bitc xa dién tir.

Khi chiéu bic xa c6 tin s6 f = 2,538.10'° Hz lén mot kim loai ding Iam
catot ciia mot t€ bao quang dién thi cic electron ban ra déu bi gitt lai boi
hiéu di¢n th€ ham U, = 8 V. Néu chiéu dong thdi lén kim loai trén cdc
bic xa 4 = 0,4 um va A4, = 0,6 pm thi hién tugng quang dién c6 xay ra
hay kh(‘)ng ? Tinh dong nang ban ddu cuc dai cha quang électron.

Khi chi€u biic xa c6 budc séng A =0,405 um viao bé mit catot cla
mot t€ bao quang dién, ta duoc mot dong quang dién bio hoa c6 cuong do

1'=98 mA. Dong nay c6 thé 1am triét tiéu bing mot hieu dién thé ham

U, =1,26 V.

a) Tim cong tho4t ciia électron d6i véi kim loai 1am catét va van t6c ban

dau cyc dai ctia quang électron.

7.25.

7.26.

¢) S6 électron bi bat ra khéi catot trong méi giay.

b) Gia st cf hai photon dap vao catot thi 1am bat ra mét électron (hiéu sust
quang dién bang 50%). Tinh cong sudt clia nguén bic xa chiéu vao catot
(coi nhu toan bg cong sudt ctia nguén sdng chiéu vao catot).

Chi€u mot bic xa cé budc song A, = 0,438 um vao catot coa mot t&€ bao
quang dién.

a) Tinh van t6c ban ddu cuc dai cha cdc quang électron (néu c6) khi catot
1 kém c6 cong thodt electron A = 56,8.1072 J va khi catot 12 kali c6 gi6i
han ’quﬁmgdién A = 0,62 um (két qua tinh duoc 1dy dén 3 chit s6 c6 nghia).

b) Biét cudong do dong quang dién bao hoa Iy, =3,2 mA. Tinh s6 électron
dugc giai phéng tir catot trong 1 gidy. Néu cudng dé cham bifc xa ting lén
nlan thi N, thay déi thé nao ? Tai sao ?

Cong thodt ctia électron khoi kim loai natri 1a 2,48 eV. Mot t& bao quang
dién.c6 catot 1am bing natri, khi dugc chiéu sing biang mét chim biic Xa
¢6 budc séng 0,36 um thi cho mot dong quang dién bio hoa cuong do 3 pA

Hay tinh :

a) Gi6i han quang dién cua natri.
b) Van t6c ban déu cuc dai cita quang électron.
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7.27.

7.28.

7.29.
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d) Hiéu dién th€ ham cin phai dat giita anot va catot clia t€ bao quang dién
dé dong quang dién triét tiu.

Cat6t clia mot t& bao quang dién lam bing kim loai c6 gi6i han quang dién
Ay = 0,275 pm.

a) Tim cong thodt électron d6i véi kim loai do.

b) Mot tdm kim loai 1am bang kim loai néi trén duoc roi sing dOng thoi
boi hai bic xa : mot c6 buc song A =02 um va mot c6 tdn sé :

fh= 1,67.1015 Hz. Tinh dien thé cuc dai ctia tdm kim loai do.

¢) Khi roi bic xa c6 buéc song 4 = 0,2 pum vao t€ bao quang dien ké trén,
dé khong mot électron nao vé dugc anot thi higu dién thé him phai bing
bao nhiéu ? - ’

Khi chi€u bu‘c xa ¢6 bude séng 4 = 0,236 um vao catot cua t€ bao quang

bdlén thi céc quang électron déu bi gilt lai boi hiéu dién thé ham

Uy =2,749 V. Kh1 chiéu bic xa 4, = 0,138 pm thi hiéu dién th€ ham la
U, =6,487 V.

a) Xdc dinh hang 56 Plang (chinh xéc t6i 4 s6) va buoc song gidi han cua
kim loai lam catot.

b) Khi chiéu biic xa 4; = 0,410 um t6i catot v6i cong sudt 3, 03 W thi

cudng d6 dong quang dién bao hoa I, = 2 mA. Tinh s6 phOtOn dap vao va
s6 électron bat ra khoi catot trong 1 giay.

Khi chi€u 14n luot hai bic xa dién tir c6 budc song 11 0,25 pm va
A, = 0,3 pm vao mot tdm kim loai, ngudi ta xdc dinh dugc t6c do ban dau

cuc dai cha cic quang électron 14n lugt la : vOm , =17,31 10° m/s ;
Vomay = $93.10° ms.
a) Xdc dinh khdi luong m, clia électron.

b) Tim gi6i han quang dlén o cta kim loai n6i trén.

¢) Khi chi€u mot biic xa dlén tir khac c6 bude séng A vao tdm kim loai noé1
trén duoc co 1ap vé dién thi dién the cuc dai dat dugc 1a 3 V. Hay tim budc
séng A cua biic xa trong truong hop nay. :

Cho biét: h = 6,625.107 Js:e=1610"C;c= 3.10% mys.



7.30.

7.31.

7.32.

7.33.

Khi chi€u biic xa c6 budc séng 0,405 pm vio catdt qﬁa mot t€ bao quang
dién thi quang électron c6.v4n t6c ban ddu cyc dai 1a v;. Thay bic xa
khdc c6 tin s6 16.10" Hz thi van toc ban ddu cuc dai cta quang électron
1a v, = 2v;. ; :

a) Tinh cong thodt cla électron chia kim loai 1am catot. Xéc dinh do tang
hiéu di¢n th€ ham dé triét tiéu dong quang dién cla hai 14n chiéu.

b) Trong hai ldn chi€u, cudng do dong quang dién bdo hoa déu bang 8 mA .
va hiéu sudt lugng tir déu bing 5% (ctt 100 photon chiéu vao catot thi chi _
c6 5 électron bat ra). Hoi bé mat catot nhan dugc cong sudt bitc xa bing
bao nhiéu trong méi 14n chiéu. :

Mot € bao quang dién, khi chiéu vao mot birc xa dién tir c6 budc séng
A =0,400 pm vao bé mat catot thi tao ra mot dong dién bao hoa c6 cudng
do 1. Ngudi ta 1am triét tiéu dong dién ndy bang mot hiéu dién thé ham
U, =12V. -

a) Tim van t6¢ ban ddu cuc dai cta céc quang électron.

b) Tim cong thoét électron clia kim loai ding lam catot.

¢) Tim gid tri cha cudng do dong quang diém bdo hoa /. Biét cong sudt birc
Xa 10i vao catot 1a 2 W. Gi4 sif trong trudng hop 1f tudng ct mbi photon
dén dap vao catot 1am bat ra mét électron.

Trong mot 6ng Ron-ghen ngudi ta tao ra mot hiéu dién th€ khong ddi

U =2.10* V giita hai cyc. :

a) Tinh dong nang clia électron dén d6i catot (bé qua dong ning ban dau
clia électron khi bat ra khoi catot). C

b) Tinh t4n s6 cuc dai cha tia Ron-ghen. ' .

c) Trong mot phiit ngudi ta dém duoc 6.10' electron dap vao déi catot,
Tinh cudng d6 dong dién qua 6ng Ron-ghen. ‘
Trong quang phd ciia nguyén tir hidro buéc séng A (tinh bang micré6mét)
clia cdc vach quang phd nhu sau

— Vach thit nhdt cla ddy Lai-man : 4, = 0,121568 um ;

— Vach H, clia ddy Ban-me : 4, = 0,656279 um ;

— Ba vach ddu tién clia diy Pa-sen : A3 =1,8751 pm ; As3 = 1,2818 pm ;

Ay =1,0938 um.

a) Tinh tdn s6 dao dong cia céc bitc Xa trén.
b) Tinh bu6c séng ciia hai vach quang phé thit hai va thit ba ciia ddy Lai-man
va cua céc vach Hg, H,, Hy clia ddy Ban-me. S
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8.1.

8.2.

8.3.

8.4.

8.5.
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Chuong VIII
sO LUOC vE THUYET TUONG PGl HEP

Chon cau dung

So v6i d6éng hé gan véi quan sét vién du‘ng yén, dOng hé gin véi vat
chuyén dong

A. chay nhanh hon.

B. chay cham hon.

C. vin chay nhu thé.

D. chay nhanh hon hay cham hon tuy thudc vao t6c 4 cua vat.
Chon cAu ding. '

Mot vat ding yén c6 khéi lugng my. Khi vat chuyén dong, khéi lugng cua
no c6 gid tri

A. vin bing mo.’

B. nh6 hon m,,.

C. 16n hon my,.

D. nh6 hon hoac 16n h(m tuy thuOc vao van t6c cua vat.

Chon dép 4n ding.

Do co chiéu dai cia mot cai thu0c c6 chiéu dai rieng 20 cm chuyén dong
véi téc do v =0,6c 1a - ,

A. 4 cm. B._ Scm. C.6cm. D. 7 cm.

Tinh t6c d6 ctia mot hat c6 dong luong tuong d6i tinh g&p hai ldn dong
lugng tinh theo co hoc Niu-ton.

Sau 20 phut, déng hé chuyén dong v6i t6c do v = O 6¢ chay cham hon déng

hé gén v6i quan st vién ding yén bao nhiéu gidy ?



9.1.

9.2,

9.3.

9.4.

Chuong IX
HAT NHAN NGUYEN TU

Phit biéu ndo sau day 1a diing khi n6i vé hat nhan déng vi ?
A. C4c hat nhan d6ng vi c6 ciing s6 Z nhimg khé4c nhau s6 A.
B. Céc hat nhan déng vi c6 cing s6 A nhung khac nhau s6 Z.
C. Cic hat nhan déng vi c¢6 cing s6 notron.

D. C4c hat nhan ddng vi c6 thé c6 ciing s6 nuclon. -

bi€u nao sau day 1a sai khi néi vé tia a?
A. Tia o'thyc ch4t 12 hat nhan nguyén tir heh (2 He).

B. Khi di qua dién trudng giita hai ban tu dién, tia abi lech vé phia ban am
cla tu dién.

C. Tia ar phéng ra tir hat nhan véi t6c d¢ bing t6c d6 4nh sdng.

D. Khi di trong khong khi, tia ¢1am ion hod khong khi va mét ddn nang lirgng.
Diéu nao sau day 12 sai khi n6i vé tia f~ ?

A.Hat B~ thuc chét 12 electron.

B. Trong dién trudng, tia S~ bi léch vé phia ban duong cua tu dlén va léch
nhiéu hon so véi tia a.

C. Tia f~ c6 thé xuyén qua mot t4m chi day c& xentimét.
D.Tia f~ c6 kha nang ion ho4 chat khi kém hon tia ¢
Diéu ndo sau day 1a ding khi néi vé tia S+ ?

A.Hat B* c6 cing kh6i luong véi eélectron nhung mang mot dlén tich
nguyén t6 duong.

B. Tia A% c6 tdm bay ngén hon so véi tia ¢
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9.5.

9.6.

- 9.7.

9.8.
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D. myc

C. Tia ' c6 kha nang dam xuyén rat manh, giong nhu tia Ron-ghen.
D. Tia A bi léch dudng di trong dién truong nhiéu hon tia 4.

Trong cac cong thic sau day, cong thitc nao ding véi ndi dung cta dinh
luat phéng xa ? (V6i mg 1a kh6i lugng chdt phéng xa ban ddu, m la
khéi luong chat phéng xa con lai tai thoi diém ¢, A4 14 hing s6 phan ra
phéng xa). , ’
A.m= moe—h. B. my = me™,

C. m=mye™. | D.m= %rhoe"}‘t'.

Phét bidu nao sau day 1a ding khi néi vé phan tng hat nhéan ?
A. Phéan tng hat nhan 1a sy va cham giita cdc hat nhan.
B. Phan (g hat nhan 12 tic dong tir bén ngoai vao hat nhan lam hat nhan

'd6 bi v ra.

C. Phan tng hat nhén 13 twong tic giita hai hat nhan din dén sy bi€n déi
ctia chiing thanh nhimng hat nhén khéc.

D. A, B va C déu ding.

Két qua nao sau day 1a ding khi néi vé dinh luat bao toan dong lugng hoic
dinh luat bao toan nang lugng ? ‘ '

A'pA+pB=pC+pD°

C. f’Af“f’B = Ppc + Pp = 0.
24 ch2 = mC02 + chz.

Chon caﬁ ding.

Don vi kh6i lugng nguyeén tir 1a

A. khéi luong cita hat nhan nguyen tir hidro.
B. kh6i luong clia mOt nguyén tit hidro.

C. khéi luong bing 1—16- 14n khéi luong cia dong vi %6 O cha nguyén tir Oxi.’

D. khéi lugng bang TIE 14n kh6i lugng ctia- dong vi 162 C cia nguyén tir cacbon.



9.9.

9.10.

9.11.

Chon cau diing. -

Cho céc tia @, fva yqua khoang giita hai ban cuc ciia mot tu dién thi

A. tia léch nhiéu hon c4, sau dén tia Sva tia ¥

B. tia orléch vé phia ban duong, tia ¥vé phia ban 4m cta tu dién.

C. tia ¥ khong bj lech. ‘

D. tia # khong bi lech.

Chon caﬁ diing.

Trong dién truong clia cing mot tu dién

A. tia & lech nhiéu hon 12 tia f, va hat & mang hai dien tich, hat B chi
mang mot. ‘ ‘

B. tia Bléch it hon, vi hat Bc6 t6c do 16n gép hang chuc I4n hat e

C. tia o léch nhiéu hon vi hat & to hon.

D. tia f léch nhiéu hon vi hat 3 c6 kh6i lugng nho hon hat o hang vai
nghin l4n.

Chon cau diing.

Chu ki bin ra cia mot chat phéng xa 1a khoang thdi gian dé

A. qud trinh phéng xa lai 1ap lai nhu lic ban d4u.

B. mot nira s6 nguyen tir chat 4y bi€n ddi thanh chat khsc.

C. khéi lugng ban dédu cta chét 4y gidm mot nira.

- D. mot nita s6 nguyen tit chat &y hét kha ndng phong xa.

9.12.

9.13.

Trong phan tng :
| X+§F - 1% + iHe
thi x 1 gi ?
A. Hat o B. Hat . C. Notron. D. Proton.

Mot chat p'héng xa cé chubki ban rd T = 8 nam, c6 khéi lugng ban diu
1 kg. Sau 4 nam, lugng chét phéng xa chi con bao nhiéu ?
V2

A.5-=07kg.  B.075kg. - C.08kg.  D.065kg.
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9.14. D6ng vi ph()ng xa coban 6‘(7)Co phdt ra tia f~ va tia ¥ v6i chu ki bén ra

9.15.

9.16.

9.17.

58

T = 71,3 ngay. -

a) Hay cho biét thanh phdn cfu tao ctia hat nhan nguyén tir coban nhu thé
nao ? Tinh d6 hut khdi va niang lugng lién két cta hat nhan coban. Cho biét
Me, = 55,940 u. |

~b) Hay tinh xem trong mot thing (30 ngay) lugng chat coban nﬁy'bi phan

ra bao nhiéu phén tram.
¢) Viét phuong trinh phan ing, chi rd hat nhan con cla phéh ing.
C6 bao nhiéu hat S~ dugc gidi phéng trong mot gid tir 1 microgam

(10"6“g) déng vi 2{Na, bi€t ring déng vi d6 phéng xa S~ v6i chu ki ban
raT = 15 gio.

Cho c4c phéan ng hat nhan : |

| By X > a+iBe | | (1)
BNa+p — X + jgNe (2)
TCl+ X — 1+ AT )

a) Hay viét ddy db céc phéan tng d6. Cho biét tén goi, s6 khéi va s6 thi tr
ctia c4c hat nhan X. '

b) Trong céc phan -1’mg (2), (3) phan g nao thugc loai tod niang luong ?
Phan ¥mg ndo thudc loai thu nang luong 9 Hay tim nang lugng toa ra hoac
thu vao clia céc phan tng d6 (tinh ra eV). Cho biét cac khéi lugng hat nhan :

My, = 22,983734u ; my. = 36,956889u ;
me = 36,956563 u ; my = 1,007276 u
my, = 4,001506u ; my. = 19,986950u ; m, =1,008670 u.

a) Hay cho biét thanh phén c4u tao ciia hat nhén nguyén tit poloni %},0 Po.

b) Nguyén tit trén day co tinh phéng xa. N6 phong ra mot hat o va bién
déi thanh nguyén t& chi (Pb). Hay chi ra céc dinh luat bao toan don gidn
ma cdc phan vmg hat nhan phéi tuan theo va viét phuong trinh phan dng.
Hay cho biét c4u tao cia hat nhan chi. '



c¢) Nhitng phép do cho thdy :
po = 209,937303u ; my, = 4,001506 u ;

mpy, = 205,929442 u ; 1u = 1,66055.10 kg.
Tinh ning lugng cuc dai toa ra bdi phan img hat nhan & cau b) theo don vi

J vi MeV.

9{18.

9.19.

Mot lugng chét phéng xa radén (**>Rn) c¢6 khéi lugng ban ddu my = 1 mg.
Sau 15,2 ngay thi d6 phéng xa ctia né giam 93,75%. Tinh chu ki ban ra T
cia Rn va d6 phéng xa H cla lugng chét phéng xa con lai.
Chat phéng xa poloni 210Po phdt ra tia phéng xa o va bién déi thanh chi
8 Pb. Biét chu ki ban ra ciia poloni 12 138 ngay.
a) Ban déu c6 1 g chdt phong xa poloni. Hoi sau bao lau lugng poléni chi
con lai 10 mg. }
b) Viét phuong trinh phén ra cta poloni. Tinh ning luong toa ra (theo don
vi MeV) khi m6t hat nhan p6loni phan ra. Tinh nang luong téng cong toa
ra khi 10 mg p616ni phan ra hét. Cho biét : ,

Mp, = 209,9828u ; mp, =205,9744u;  m, =4,0026u.
¢) Tinh dong ning va t6c do cua hat & va hat nhan con.
d) Tinh d6 phéng xa ban ddu cia 1 mg p6l6ni v do phong xa cua né sau
17,25 ngay ; 34,5 ngay ; 69 ngay va 276 ngay.
e) Biét ring, ban ddu khQ1 luong ctia khéi chat poloni 14 10 mg va sau 6624 gidy

do phéng xa ciia kh6i chét poloni d6 bing 4,17.10'! Bq. Dya vao céc dit
liéu d6, hdy x4c dinh kh6i lugng ctia mot hat o va s6 A- vo-ga -dro, gia
dinh ring ban ddu chua biét céc s6 liéu nay.
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10.1.

- 10.2.

10.3.

Chuong X
TU v MO DEN VIMO

Chon cau ding.

Photon c6 kh6i luong ngh1

A. nhd hon khéi lugng nghi cia électron.

B. khic O.

C. nho khong dang ké. , ~

D. bing 0. . 4 | o

Khdi luong clia Mit Trdi vao cd nao sau day ?

A. 1,99.10% kg. o B.1,99.10% kg.
© C.1,99.10¥ kg. D. 1,99.10*! kg.

Chon cau ding.

Khoang cich giita Mat Trang va Trdi D4t bang

A. 300000 km. B. 360 000 km.

C. 390 000 km. © D.384000km. -

Chon cau ding. ‘

10.4.

10.5.
10.6.
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Truc quay cua Trai Dit quanh minh no nghiéng trén mat phang quy dao
clia né quanh Mat Trdi mot géc bing

A. 21927, B. 2227
C. 23°27'. - D.24°27.
Tinh t6¢ d6 1hi xa cta sao Thién Lang & cich ching ta 8,73 nam 4nh séng.

Cong suit bic xa toan phan ctia Mat Troi 13 PP=39. 1026 Ww.

a) M&i nam, kh6i lugng Mit Troi bi gidm di mot lugng 12 bao nhiéu va
bing bao nhiéu phén khéi luong cia n6 ?

b) Biét phan ting hat nhén trong 10ng Mat Trdi 14 phan tng t()ng hop hidro
thanh heli. Biét ring ci mot hat heli dugc tao thanh thi nang luong giai

phéng 12 4,2.107'2J. Tinh lugng heli dugc tao thanh va lugng hidro tiéu
hao hang niam trong 1ong Mat Trdi.



11.1.

11.2.

BAI TAP THY'C HANH

Cit mot t&m x6p thanh hai hinh
tru giéng nhau, c6 dudng kinh
6,7 cm va cao 10 cm. Diang mot
thanh sit c6 dudng kinh 8 mm da
duoc nung néng dui vao méi khéi
x6p ba 16 song song véi truc ciia
khoi x6p. O khoi x0p thit nhat, ba
16 ndy nim sit nhau va sit truc
clia kh6i x6p. O khoi x6p thithai, o 11.1. Mat cét nhin tir miéng lon
ba 10 1a cic dinh cia mot tam

gidc déu va cich truc caa kh6i x6p 2 cm (Hinh 11.1). Long khit timg khéi
x0p vao hai vo lon bia hodc lon nuéc ngot c6 thé tich 0,33 lit d duoc cét
b6 ndp va cdm vao méi 16 mot thanh sit c6 dudng kinh 10 mm, dai 10 cm.
Ding tay giit hai lon cliing nam & ddu trén cia mot mat phing nghiéng sao
cho tryc cua chiing vuéng géc véi chiéu dai clia mit phang nghiéng.

Néu buOng nhe tay dong thoi khoi hai lon thi lon nao t6i ddu duéi cia mat
phing nghiéng truéc ? Tién hanh thi nghiém kiém tra du do4n da néu ra.

Thanh sét

Budc chiat mot bulong vao gitta
doan day dai khoang 60 cm.
Dung hai tay cAdm céc ddu day va
cang day hoi ching theo phuong
ngang, 16i quay cho buléng
chuyén dong tron trong mat
phing thing ding (Hinh 11.2). -
Trong khi bulong dang chuyén Hinh 11.2

dong tron, néu ta dua hai tay ra

xa nhau hon va sau d6, lai gdn nhau hon thi du do4dn xem chuyén dong

Buléng

- cla bulong s& thay déi nhu thé nao ? Tién hanh thi nghiém kiém tra lai

11.3.

du doédn. )

C6 hai yq'ué c4u réng, kich thuéc, khéi luong va hinh ddng bén ngoai giong
nhau. M6t qua 1am béng nhom, moét qua biang déng. Chi v6i mot tdm bia
cting, ban Hing da phan biét dugc qua cdu nhém va qua cu déng.

~ Hay dy dodn va giai thich c4ch lam clia ban Hung.
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11.4. Treo c6 dinh mot con lic (g6m mot buléng sat dugc budc chat vao ddu cla

11.5.
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mot sgi day manh, khong dan, dai khoang 80 cm) vao mot thanh ngang
dugc c6 dinh hai ddu (Hinh 11.3a). Kéo cho day treo con lac léch mot géc

khoang 7° so véi phuong thing diing (buléng dich chuyén khoi vi tri cin
bing khoang 10 cm theo phuong ngang), réi tha cho con lic dao dong tu
do. Pém s6 dao dong toan phan ciia con lic cho t6i khi n6 dimg lai va dong
thoi diing déng hé deo tay do thdi gian dé con lac thuc hién duoc s6 dao
dong do.

2777777777777 , 77777777

a) b)
- Hinh 11.3
Th4o con l4c ra khéi thanh ngang, réi ludn sgi day treo con lic qua mot 16
nhé dugc duc & ddy mot c6c nhua mong, nhe. Néu lai treo con lic vao

‘thanh ngang (Hinh 11.3b) va cho n6 dao dong ciling tir vi trf 1éch mot goc

khoéng 7° so véi phuong thing ding, thi s6 dao dong toan phdn cla con
l4c va thoi gian tir khi con 14c bt ddu dao dong cho téi khi né dimg lai ¢4 -
thay déi khong ? Vi sao ? Tién hanh thi nghiém kiém tra lai du dodn.

Cit tir nan hoa xe dap bon doan 1, 2,
3, 4 c6 chiéu dai 14n luot 12 5 cm,
8 c¢m, 4 cm va 5 cm. Diing bia déng
dau di. dugc mai nhon cua cic doan
nan hoa nay ngap sau nhu nhau vao
mot thanh gd dai 20 cm, rong 5 cm,
dy 2 cm tai c4c diém A, B,C,D (A, D
12 hai diém nim & hai ddu thanh gb va
BC =CD =5 cm) (Hinh 11.4). L4y giiia
mai tron ddu con lai cha cic doan nan hoa va d¢i 1én cdc doan nan hoa 2,
3, 4 nhitng mi gidy nhd.

- Hinh 11.4



11.6.

Dung mot tay giit chit mat gé, 14y ngén tay cia tay kia bing vao phén trén -

cta doan nan hoa 1. Hiy moé ta hién tugng dién ra trong thi nghiém va giai
thich két qua quan sat dugc.

Cho céic dung cu sau (Hinh 11.5) :

— Mot cudn chi.

— Mot dong hé. _

Hiy trinh bay va gidi thich mot
phuong 4n thyc nghi¢gm dé xdc dinh
gin ding thé tich 16p hoc cia ban. Hinh 11.5

11.7*. Khi dat hai am thoa cé tin s6 gﬁh bang nhau, & gdn nhau (Hinh 11.6) réi

cing cho phit am, thi ta nghe thdy mot 4m c6 cudng do bi€n thién tudn
hoan rat cham goi 12 hién tugng phach. Hiy giai thich hién tuong nay.

y7777774 p2277774

AQ 05

Hinh 11.6 ' Hinh 11.7

11.8*.C6 hai con lic A, B ma chu ki cha chiing gdn bing nhau (Hinh 11.7). Cho

11.9.

biét chu ki ctia A, hay trinh bay va gidi thich mot phwong 4n thuc nghiém
dé x4c dinh chu ki cha B ma khong cédn ding thém dung cu nlo.

Ban Minh ding trén bd ném mot
hon dd xudng mat hé dang yén

tinh. Véi cdc dung cu (Hinh 11.8) :

mot thude do thing va mot déng hé

badm gidy, ban Minh di xic dinh
dugc gin ding khoang céch tir bo

hé t6i noi hon da roi.

Hay du dodn xem ban Minh di 1am
cach nao va giai thich.

Hinh 11.8
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11.10.. Hay lam thi nghiém don

gian v€ séng am : R6t nude

vao phich va lang nghe am -

phat ra (Hinh 11.9)..

Nhan xét su thay déi clia 4m
thanh nghe thdy tir hic bit
ddu r6t dén hic nuéc day
phich. Giai thich hién tuong.

11.11. So d6 thi nghiém mo ta

trén Hinh 11.10 cho biét
Héc da dung céc thi€t bi nay
dé phit séng dién tr nhim

ching minh dy dodn cla

Mic-xoen vé su t6n tai cia
dién tu truong.

Van dung cac kién thic da
hoc, ban hdy gidi thich vi
sao h¢ thong nay phat duoc
song dién tir. -

11.12. D€ 1ip mot mdy thu thanh

don gian, ban Lan da v& mot
so d6 nhu Hinh 11.11. Hay
phdt hién gidp ban Lan hai
chd sai trong so d6 nay va
du dodn hau qua xay ra néu
lap mdy nhu vay.

11.13. Cho céic dung cu sau
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(Hinh 11.12) :

— Mot bong deén soi dot.
— Nguoén dién.

— Mot nam cham.

Hinh 11.9
K,

Qué cau kim loal
Hinh 11.10

Ly %L

N

Hinh 11.11

Hay trinh bay va gii thich mot phuong 4n thyc nghiém dé x4c dinh nguén
dién 1a Joai xoay chiéu hay khong déi.



Hinh 11.12 Hinh 11.13

11.14. Odt k€ 1a dung cu dé€ do cong sudt tiéu thu, bén trong c6 hai cuén day,
mot cudn mic néi ti€p v6i dung cu tiéu thu dién va mot cuén mic song
song vdi dung cu tiéu thu dién nhu so d6 Hinh 11.13.

Cho céc dung cu sau : ’ :
— Mot oat ke kin, bén ngoai c6 b6n dién cuc ma khong ghi ki hiéu gi.
— Ba doan day dén, méi doan c& 40 cm.
— Motbong den 220 V- 25 W.
— Ngu6n dién dan dung.

Hay trinh bay va gidi thich mot phuong 4n thuc nghiém dé xic dinh cic
cyc clia odt k& nay. :

11.15. C6 céc dung cu sau (Hinh 11.14)

Hl'hh 11.14
— Mot mdy bién 4p.
Mot day din nho dai khoang 1 m.
— Mot von k€& xoay chiéu c6 nhiéu thang do.

— Mot ngudn dién xoay chiéu. :
Lam th€ nao d€ x4c dinh s6 vong clia mi cuén day trén may bi€n dp ma
khong phéi thdo ra d€m s6 vong ? Giai thich cich 1am.
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11.16. Khi quan séat canh quat dién dang quay

11.17. Mot cép dién dang c6 mot dong dién

11.18. Cho céc dung cu (Hinh 11.16) sau :

- 4n thuc nghiém dé do cuong do dong

du6i 4nh sdng dén 6ng ta thuong thdy
hinh nhu cdnh quat quay rat cham, thim
chi ¢6 khi th4y nhu 1a quay ngugc lai
(Hinh 11.15). Hay giai thich hién twong nay.
Néu thay den 6ng bing den sgi d6t thi
hién tugng c6 gi khic ? . ‘

rdt 16n chay qua. Vo cidp 1a mot 16p
cach dién bing chat déo rat day, khong Hinh 11.15
dugce baoc.

Hay trinh bay va giai thich mét phuong
dién trong cdp néu dong dién trong
cap la: ,

a) dong dién xoay chiéu.

b) dong dién khong déi.

Mot c6c nude.

Mot thia mudi an.

— Mot cudn day dong.

— Mot tdm x6p nho.

— Mot t4m kém 14y tir vo pin cil.

Hiy tim cdch xédc dinh dugc huéng cua
kinh tuyén tir va gidi thich cach lam.

Hinh 11.16

11.19. Dit mot chi€c guong bo tdi c6 kich thude 10 cm X 5 cm ndm hoi nghiéng
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trong mot khay nudc sach, réi dit khay nuéc dudi-mot ngon nén hoac mot
den ban c6 chup, trong mot phong t6i, sao cho dnh sdng tir ngon Iira nén
hodc 4nh séng tir dén ban chiéu truc ti€p vio mat nudc trong khay va khay
cdch ngon nén hodc dén ban khoang 2 m.

Hinh 11.17
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Dat mét nhin vao mat guong (Hinh 11.17) va diéu chinh do nghiéng clia
guong cho tdi khi nhin thdy nh ciia ngon lita nén hodc anh cta day téc
bong den. Tién hanh thi nghiém va gidi thich két qua quan s4t duge.

11.20. Ché tao mot khe hep : Dung Iudi dao
cao khoét ¢ giita mot t& bia cing c6
kich thuéc khoang 50 mm x 50 mm
'mot 16 thiing ¢6 kich thude 20 mm X 5 mm
(Hinh 11.18). Dén Ién trén hai canh
ngén clia 16 thing cdc dai bang dinh
hai mat. Bé d6i mot ludi dao cao
khong bi i theo chiéu dai cta né, réi
dat hai nira IuGi dao cao ndy lén cic
dai bang dinh & t& bia sao cho cdc
mat ludi dao song song nhau va tao t Hinh 11.18
nén mot khe rong khoang 0,3 mm.

Nhim mét mét va nhin bing mit kia ngon lira mot céy nén trong phong t6i
qua tdm bia c6 khe hep vita dugc ché tao. T4m bia dugc cdm trén tay dat
sdt mét sao cho chiéu dai ciia khe hep song song v6i ngon nén va khe hep
cach ngon nén khoang 2 m. M6 ta va giai thich hién tugng quan sit dugc
trong thi nghiém. '

11.21. Ché tao khe Y-ang : Twong tu nhu
ch€ tao mot khe hep (bai tap 11.20)
nhung khe nay rong 0,5 mm va sau
do6, cang thém & chinh giita khe mot
's¢i day dong dudng kinh c¢& 0,2 mm
14y tir 15i ciia day dén dién gém nhiéu
soi (Hinh 11.19).

— Nhim mot mit va nhin bing mit
kia ngon Iita mot cay nén trong phong
ti qua t& bia c6 khe Y-ang duge cdm trén tay dit sit mét, sao cho chidu dai
clia khe Y-ang song song vé6i ngon nén va khe Y-&ng cdch ngon nén khoang
2 m. Mo t4 v giéi thich két qua thi nghiém quan sat duoc.

Hinh 11.19

— Néu diing tay con lai cdm 14n lugt to gidly béng kinh mau d6, mau xanh
va mau tim trong khoang giita ngon nén va t& bia c6 khe kép thi hién tuong
quan sdt dugc s& thay d6i nhu thé nao ? Tién hanh thi nghiém kiém tra lai
du doan.

67




11.22. Ban Binh dang ngéi xem ftivi.

Ban Minh duwa m§t nam cham chit U
di cii nhd x4c dinh cdc cyc nam
cham vi cdc chir ghi trén nam cham

di mo hét (Hinh .11.20). Chi vai giy

sau, ban Binh di chi 15 cuc N, S cla
nam cham.

‘Hiy du doén ban Binh di 1am céch

nao. Gidi thich. -

11.23*. Trong mot thi nghiém vé céc hat,
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nguoi ta da chup dugc quy dao cla

mot hat & va mot hat § bay vao mot .

dien trudng déu nhu Hinh 11.21. Hay
tim cich xdc dinh xem hat nao c¢6
dong nang 16n hon va giai thich.

+

+

+ 4+ + + 4+ 4+

Hinh 11.21



Dhén hai

HUONG DAN, L3I GIAI VA DAD 8O

| Chuong |
DONG LUC HOC VAT RAN

11.B. 1.2.D. 13.B.

14. A. -
o=l 20 20 250
(o_zyt :>}/_t2 W=yt = T =5 = 50 rad/s.
1.5.C.
1l o, 1 204
¢—§7’t —Za)t——-—-—' = 40 rad.
1.6. D.

‘}’ s —t % =0,6 rad/sz.

1.7. B. 1.8.D. 1.9. A. 1.10.A. 1.11.B.
112.B. 1.13.A. 114.C. 115D. 1.16.B.

1.47.D.

= 5(6).§1t =50rad/s; L=Iw=12,5 kg.m2/s.
1.18. D.
11.19. B.

Loy + Loy = (U + LYo = o=1970%
v I +1,

1.20. C.




1000.27

121. ¢ =

50 AS5=1 57Q rad.
1.22. w = gn rad/s = 4,2 rad/s ; v =r@w= 147 m/s.
1.23.
&
/4 Aw At
a) . 0,9 rad/s’ ~ +4,5rad/s 50s
b) +0,5 rad/s? 0,1 rad/s 0,2s.
c) 3,14 rad/s> 0,5 vong/s 1,0s
‘ v 693
1.2, 9=—=—=
(7 p 66 105rad/s
1.25. 1 = %mRz = 0,25 kg.m”.
M 16 2 1 -
1.2 ] =—=—= = — =
6. 1=="= 155 =0:16kgm’; [ =5mR" =m 2kg
- F.R 15.0,5 2
27. e QP R R .
127. M = 17:>FR 17:> Y= 0.05 15 rad/s
=p= 15.2 = 30 rad/s.
1.28. M =Iyvé6i y = 2? _ 221 _ 0, 785 rad/s>.
p 16
_ _FR 15703 ... 2
:>F.R—17:> I= 7 = 0,785 =0,6 kgm".
M 30 o o 40
1.29. 7—7—@ —OSrad/s D=4 = t_7_ﬁ =80s.
1.30. Giat6c goc : y = -A—al = 0—5& = -5 rad/s”.
MomenhﬁmM'—I}’trongd()I=%mR %15(04) —012kgm

M=0, 12(—5)=—06Nm
'(Dau triY chimg t6 momen hdm cé tic dung can tr6 chuyén dOng quay
cua dia). '
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_ _M _FR_3204 _ 2
131 M=1y=> y= T=T ~ 003 = 25,6 rad/s”.
W=y =25,6.5= 128 rad/s.
. M 32 2 _® _60 _
132. y = 7 =3 =4rad/s" = t = 7 =2 =15s.

1.33. I = —zl—mRz =0,12kgm’; L = Iw= 1,2 kg.m’/s.

fum—y

1.34. Wy = ~lo* = =.10.2m)* =200 J.

[\ T

2
2W,  2.36.10°

2 .36. 2
=40rad/s”; I = = - =5 kg.m".
A 120°

1.36. Momen dong lugng bao toan :

1.35. y =

@
!

~

S o=t
1 1 3
Waaany = 511“’12 + Elzag = 511“’12 « (D
| 1 4
Wagsan = 5 + L) = 511‘”12 )
S W
Tir (1) va (2), suy ra : —3€@8) _ 2 _ 4 195,
: d(sau)
1.37. a) Do6i v6i x6 : -
mg —T =ma @)
- P6i v6i rong roc :
cly=iyrrs ol
TR=1Iy= 2M.R R = T = 2Mat 2)
Day khong trugt trén rong roc : P
a, =a 3) Hinh 1.1G

Tix (1), (2) va (3), ta-tinh dugc : a = 5,60 m/s* ; T = 8,40 N.
b) h= %atz = -;—(5,60).(3)2 =252m.
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1.38.2) - Xétvat 1 :

mg-T,=ma=>T=m(g-a) (1)

~Xétvat2 :
T, = ma

— Xét rong roc :

S )
T -TR=Iy =T ~T,=1-5 O

Tu (1), (2) va (3),suyra:

mg

a= i
m +my, +—

.1 my R2
Thay s6, ta duge : a = 0,98 m/s°.

b) P6 dich chuyén : s = %at2 =
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1

2

@

Hinh 1.2G

0,98.0,4> = 0,0784 m = 7,84 cm.



2.1.
2.8.

2.9.
2.16.

2.17.

Chuong II
DRO PONG CO

C. 22.C 23.C. 24.B. 2,5.C. 2.6. A. 2.7.C.

D.
Biéu thic ctia dong ning 1a :

Wy = %m(azA2 sin(ax + @) = %md)zAz[(l — cos2(ax + @)]. DO 1a mét ham

tudn hoan véi chu ki 2~ = L.

20 2
B. 2140.C. 211.D. 212.C. 2.43.A. 2.14.D. 2.15.C.
D.

Ngudi danh du luén luén thay ddi tu thé trén thanh du : khi ngdi x6m, khi
khom lung, khi diing thing khién cho vi tri clia kh6i tam thay déi. Diéu dé
din dén thay d6i khoang cich tir kh6i tim dén truc quay, khéc véi con 1ic
vat li. Dao dong clha ngudoi d4nh du thudc mot loai dic biét, goi 1a dao
dong thong s6 (c6 thong s6 clia hé bién ddi theo thoi gian).

a) Phuong trinh dong luc hoc :

Momen lyc tic dung = (Momen quén tinh) X (gia t6c géc)
-Co = 16"

¢
1 ,
Pay Ia phuong trinh dong Iuc hoc ciia dao dong diéu hod véi tdn s6 goc :

o= [C
NI

Phuong trinh dao dong 1a :

hay 12 @ +=6=0

6 = Gycos(ax + @)

- Phuong trinh nay ding ca khi géc € khong phai 1a nhé.
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2.18.

2.19.
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b) Khi can bing, muc ch4t 16ng & hai nhanh cta 6ng hinh chif U béang
nhau. Khi c¢6 do chénh léch 1a x (li d6) cha mic chét 16ng trong mot nhanh
so v6i mifc chat 1ong ldc can béng, thi do chénh mifc trong hai nhédnh la 2x.

Luyc t4c dung 1én c4 khdi ch4t 16ng trong 6ng chit U 1a
- F =-2xSpg = -2Spgx
Lyc nay ti lé v6i li 4o x va tao nén dao dong cua ca khoéi chat long m chia
trong 6ng chit U. Phuong trinh d6ng luc hoc :
-2S8pgx =

hay 1a: - x"+ _2-_5;;1,0_gx=0

Tan s6 géc chadaodongla: w= Z.ifg

Ap dung bing 6 : rad/s.

2.0,00003.13 600.9,81 _
0,121

(ChukiT =0,77 s).
a) Bién d0 5 cm ; tdn s6 g6c 4nrad/s (12,56 rad/s) ; chu ki 0,5 s ; tin
s6 2 Hz. \

b) Pha bﬁng%" (X = 5cos37’t =50=0cm.

a) Dang tdng quit x = 4cos(ns + @) v6i diéu kién : khit=0thix=0

vi v = x' = —4nsin(ns + @) > 0. Tir d6 suy ra cosg = 0 va sing < 0.

T
Vay: ¢ = —3

Phuong trinh dao dong 12 : x = 4cos(1tt - —Z’EJ (cm).
b) x = 4cos(5,51t - g] = 4cosS5nt = 4cm.

c) 4cos(1tt - g) =‘2, tir d6 suy ra rang :

’ o om (m
[— = = +__
cos(nt 2) 0,5 cos(_ 3J

Viay : nt—lzt— —;E 2kn. Tedotacod:



+2k = 2 + 2k (s), vat di qua x, theo chiéu am.

+ 2k = — + 2k (s), vat di qua x; theo chiéu duong.

2.20.a) x = Scos(4nt +¢) ;t=0thix=5, th dosuyra ¢ =0.
Vay : x = 5cos4nt. |

b)x=0vév=x'>0va‘lolﬁc41tt=3—n-+2k1t tic la ¢ =

koo s
> +-2—,ydlkla

ool W

s6 nguyén.

1 n '
221.a)t= %—s X = 2500s—-3-—1250m

b) x = 2,551n(101tt + g] cm

¢) Van t6c trung binh trong 1 chu ki bang 0. Van t6c trung binh trong
- khoang thoi gian nira chu ki, tir Iiic 1i d6 cuc tiéu dén lic lido cuc dai la : -

vtb—zf—%,é—i—?—s—wcm/s

. 2 . 5
2.22. Tén s6 gbc cha dao dongla: o= an = 120% rad/s.

a) x = 5cos[120m - gj (cm). b) x = 5005(1201tt + g) (cm).
T T
c) x= 500s(1201tt - g) (cm). d) x= 500s(1201tt + gj (cm). -
223. x =0, 5s1n(a)t + 2) trong chu ki dao d6ng ddu tién, pha bién déi t 125
Sm
a) 5—6’5' ; b)218,87°; c) g : d) 126,87°.
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2.24.

2.25.

* Piém dao dong & P (x = 0,25 cm) vao lic ¢; sao cho pha 2w, + ¢ = —

2.26.
2.27.

76

b) Diém dao déng & O (x = 0) vao lic #, sao cho pha 2w, + @ = — T

x = Acos(10mt + @). Néu ldy géc thoi gian vao hic li d6 cuc dai thi ¢ =0
va Acosg- =3, titc 12 A = 24/3. Ta ¢6 phuong trinh :
x= 2J§ cos10mz (cm).

e s . s T n
Néu 14y g6c thai gian 12 lic pha bang 3 thi x =23 cos(lOnt + 3) (cm).
a) x = 2,5cos(2nt + @) (cm).
Pha ban ddu q) 12 tuy y, phu thudc vao viéc chon géc thoi gian.
5
ki
3
Pié€m dao dong & B (x = 0,5 cm) vio liic ¢, sao cho pha 2nz, + @ = 0.
Thoi gian di hétdoan OP 1a: ¢, — 1, = % s.

Thoi gian di hétdoan PBla: t, — ¢ = é S.

a) 0,63 m/s ; b) 19,7 m/s” : c) W =4.1071.
Néu coi khodng céch tix pittong dén hinh chiéu cha khuyu'1én truc xilanh
gan ding bang 9 dai cta bién, tic 1a khong ddi, thi pittong dao dong gin
ding nhu hinh chi€u cia khuyu lén truc xilanh. Dao dong d6 c6 tin s6 f
bang tin s6 quay cia truc khuyu : .

1200
f=—gp =20Hz
Bién d9 A clia dao dong 1a :
0,16
A====008m

a) Chon g6c thoi gian ¢ = 0 vao hic 1i 4o cuc dai x ='A, tic 12 lc pittong &
vi trf cao nhét va chiéu dwong cia truc x huéng lén trén, thi phu’o’ng trinh
dao dOng cha pittong 1a :

x = Acosax = Acos2nft =0, OScos40n:t (m)
b) Van t6c c6 40 16n cuc dai bing 10 m/s va dat dugc & vi trf x = 0.



2.28.

2.29.

2.30.

c) Gia toc c6 d6 16n cuc dai bing 1262 m/s2 va dat dﬁqc O vi tri bién.
x=10,08m

Ghi chii : Trong cédc dong co, gia toc clia pittong va bd phan truyén chuyén

dong ndi véi nd rat 16n, trong bai nay 1a 1 200 m/s’ xdp xi bing 123 14n gia

tdc g cla trong truong. Nhu vay, luc tic dung rat 16n, cic chi ti€t mdy phai |

c6 di do bén dé chiu dung dugc.

Dang chung ctia phuong trinh dao dong : x = Acos [ZTnt + (p).

Van t6c cia di€m dao dong c6 biéu thitc : v = x' = —2—;Asm (2?“1? + q))

a) Theo diéu kién cho & déu bai :

2n T
1=|-ZAsing
Tir d6 c6 thé tinh dugc gid tri cha bién d6 A nhu sau :
A= i =0,45m

b) Néu chon géc thdi gian vao lic x = A = 0,45 m, thi phucmg trinh dao
dong la:

x = 0,45cosmt (m)

a) Tir hai cong thiac T =2—a1;- va @= \/—E, suy ra rang d6 cing k cé

‘biéu thiic :
k= 4Tizm 63, 1658 ~ 63,2 N/m
1

b) W= EkA2=O,05 3.

C) Upmax ="2nV1V 0,5m/s.

a) Néu chon g6c thdi gian 12 ldc tha vat &1i do 4 cm, thi:
x = 4cos10¢ (cm)

b) Upax = 10.4 = 40 cm/s.
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2.31.

2.32.

. 2.33.
2.34,

2.35.

78

W= %kAZ = 0,032 J.

hoacW-%mv =0,03217].

a) Dang chung cta phuong trinh dao dong 1a :

© x=Acos(10t+¢)
Chon g6c thoi gian 1a lic gd bda 1én vat & vi tri can bing va chiéu duong
ca tryc x 1a chiéu g6 bua, ta c6 diéu kién ban ddu :
Khit=0thix=0vav=x"=0,2 m/s. Tit 46 suyra:

x(0) = Acosp =0 hay la ¢ = izt— (vix' > 0 nén chi 14y d4u trir —)
v(0) =x'(0) = —10Asm[——2—) 0,2haylaA=0,02m

Vay x =0 OZcos(lOt - -—) (m).

b) Néu A = 0,04 m thi véan téc ban ddu bang .
" u(0)=-10.0,04.(-1) = 0,4 m/s

| 2n . 6,28
a)v = WA —-TA =60 -8 = 34 cm/s = 0,34 m/s.
40

b) Gia t6c cyc dai g, = @*A = 1,4 m/s%.
a) 0,994 m; b)2,0003s.

243 =3 4645,
Cong thitcchochukiT1a: T = ZZEE.

a)Tdudésuyra:
2
/= gT2 28134 995 m.
4’ 43,1417 |

b) Trong khi quyén con lic chiu tic dung clia luc ddy Ac-si-mét cua

khong khi bing — pkkg Lu'c ddy nay lam glam trong luong cla con lic va

trong lugng cia no chiconla:

Prk
mg — — pu.g = mg| 1 - 2
g ppkkg mg( ‘p)



Nhu vay, coi nhi con lic chiu tic dung clia trong trudng biéu kién c6 gia toc :

T pk_k
= g| 1 Ekk
g. g( ‘p)
P o L3

P _
» 2900 <<1, ki hiéu p £

Chu ki dao dong T" ctia con lic trong khi quyén & 20° 1a :

g g Vl——e

Véi € << 1, c6 thé dung nhitng cong thitc gan diing :

1—_1——~1+£ va \/1+s=1+§

Cudi clng s€ c6 :

8—

£ ~1+£=1000073
g 2
[ £ — 13 —
T' = T(l + 2) = 2(1 + 525500 000) =2.000146 s

Chu ki tang, titc 12 s6 gidy ma dong ho chi trong mot ngay gidm : dong ho
chay chém di.
1 ngay dém = 24 gid = 24.3 600 s = 86 400 s
V6i chu ki dao dong clia qua lic 1a 7", trong mot ngay dém dong ho chi :
86400 . 864002 86400

T 2= 2000146~ 1,000073 ~ S039>7s

Nhur vay, trong mot ngay dém déng ho chay cham di 1a : 86400 — 86393,7 =63 s.

¢) Goi /; 1a chiéu dai ctia con lic & 30°C, ta c6 :

L [1+30a

I N1+ 20a
Chu ki T; & nhiét do 30°C la:

T, = 2n\/—lT-, o |th8 fl—‘-i, =T(1 + 5a)( + 0,000073)
g gl g I g

~ 1+ 300 - 20a = 1+ 10a = 1+ 5 = 1,000085
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~ Ap dung cong thitc gén ding :

2.36.

* Pat lyc F vao 10 xo hop thanh, luc ndy

80

A+g)l+g)=1+6 +8
suyra: T;=T(1 +0,000085 + 0,000073) = 2.1,000158 = 2,000316 s.
Pdng hé chay cham di, trong mét ngay dém la :

86 400 , _ 86400
T,  1,000158

= 86 386,35 s

titc 12 cham di 86 400 — 86 386,35 = 13,65 giay trong 1 ngay dém.
d) Dong hé chay cham di 17,6 s tfong 1 ngay dém.
a) N6i hai 10 xo néi tiép (Hinh 2.1G), dat

lyc F vao 10 xo hop thanh. M3i 15 xo

thanh phén ciing chiu luc kéo Ia F .

Lo x0 1 ¢6 4 ddn x; sao cho F = kl}cl.

Lo x0 2 c6 46 dan x, sao cho F = k2x2.’

D6 diin x chia 10 xo hop thanh 1 x = x; + x,.

Goi k 12 do cing cta 10 xo hop thanh, ta ¢6

F = kx. | -

Thay x, x;, x, riit t ba ding thic truéc,

ta c6:

Hinh 2.1G

F=k(x +x)= k(k£1+£-}

: 1 1 1

1 A i . ._..=__+_ .
Tir 46 nit ra PA A

- __kky
hoic : | k—k1+

b) N6i hai 16 xo song song (Hinh 2.2G).

W

phan thanh hai lyc song song F1va Fa.
F=F1+F2
F, dat1én 10 xo 2 taonén do dan x : Fy =kyx. Hinh 2.2G

F,datlénloxo1 tao nén d6 din x : Fy = kyx..



x'cﬁ‘ng 1a.d6 dan cha 16 xo hop thanh. Goi &' 13 d6¢ ciing cia 10 xo0 hop
thanh, ta c6 : B
F=Fk'x
Thay F = F, + Fyva F; = kyx, Fy = kyx, ta c6 -
K=k +k,
2.37. a) Do ciing k tinh duoc theo cong thifc :

_an’ 49,87

per m 2 .0,2 =197 N/m

'b) Néu néi hai 16 xo lien ti€p (Hinh 2.4a) thi v6i ciing hre kéo F,1dx0 hop
thanh dai ra théem mét doan g4p hai 14n so v6i d6 din céia mot 16 xo (du6i

tic dung ciia lyc kéo F). Vay, do citng k; ciia 16 xo hop thanh (tir hai 16
x0) chi bing mot nira o cing k clia mot 16 xo rieng biét k, = %k.

Chu ki T clia vat nang treo trén 10 xo hop thanh 1a :

T, = 2n\/kZ = 2n,/3kﬁ =TJ2 =2,83s
1

¢) Néu n6i hai 16 xo song song (Hinh 2.4b) thi khi c¢6 mot huc F tic dung,
mdi 10 xo chi chiu mot lyc bing % ctia F va s dan ra mot doan bing —;—
s0 vGi do din khi luc F chi téc dung vao mét 16 xo. Vay hai 10 xo ghép

song song cho mét 16 xo hgp thanh c6 d6 cing k, 16n gdp hai 14n so véi do
cing ctia mét 10 xo k, = 2k.

Chuki T, cha vat nang treo & ddu 10 xo ghép song song 14 :

) m m T ,
I, =2n|-—=2n)—=—<==141s
= TN

2.38. Diing két qué n6i 1o xo & bai 2.36.

T,T.
a) T=\T2 +T2 ; b) T=—Tz%—2T7,.
: 1+

6. BT VAT LY 12 (NC) - A : 81




2.39.

2.40.

2.41.

2.42,

2.43.

2.44,

82

"nita chu ki bang 1 s.

Véi mot 1i o x, luc tdc dung 12 F = —(k, + ky)x. Vay:

m
ki +ky

T = ZR‘,L =0,9 s.
mgd '

Tang chiéu dai con lic % tizc 12 1,37 mm.

T =2x

Con lic chuyén dong tuan hoan, mdi chu ki
gom hai giai doan : '

-0 phia phai A, con lic c6 do dai [ = OA co

- C) ph1a trdi A, con 14c c6 do dai MA =

NIN

ntra chu ki bang 7_2.— s (Hinh 2.3G).

Hinh 2.3G

Chu ki daQ dong ddydula:1 + L 1,707 s.

JE

2
, ’ A 8y 16
2m,|-L.6 = 2m,|-%.8. Tir day, suy ra — L (6} =73

Lai biétring | -, =28 cm. Trdaysuyra: }; = 64cm ; [, = 36 cm.
Sau khi dugc tich dién ¢ va dat trong dién trudng E, hon bi chiu mot luc
téng hop (khong ké luc cang ciia day treo) bing trong luc mg cong véi luc
tinh dién gF :

F'=mg+qE
So véi truGe d6 thi luc tdc dung tang n 14n :

o F _mgtgE . 4E.

F mg - mg

biéu dé tuong duo’ng v6i viéc ting gia t6c g cha trong trudng n l4n dé
thanh g' = ng.
Chu ki dao dong T' clia con léc khi c¢6 thém lyc dién la :

2 BTVATLY 12(NC)-8B



r=o/L -rfE-T
- \e g Jn

" N CeLs T e e gt .
s0 vGi chu ki T tru6c d6 thi T gidm di 1+—m—g_ lan.

2.45. Goi R va M l4n luot 12 ban kinh Vé khéi lugng Trai Dat, g 12 gia téc trong
 trudng & mat Trdi Dat, Ry, M, g 1a céc dai luong twong ng d6i v6i Mat Trang.
Taco: ' :

M R 377 .
& = WR—IZS =57 8 =0169

a) Goi T va Tl‘lfin luot.1a chu ki dao dong clia con lac trén mat Trdi D4t va
trén Mat Trang :

h_ g_/l _ o
o T"\/;" 0,169 = > %

b) Goi I va I 1a do dai clia con ldc trén Tréi D4t va trén Mit Tring c6 cling

chu ki, tacé: ZEJE = Zn\/z, suyra l; = gll = 0,169/
g . g 8

2.46. Trong thang mdy, gia t6c biéu kién cia trong trudng 13 :

g'=g+£=—llg
10 7 10

Chu ki dao dong T" clia con lc trong thang may chuyén dong c6 gia t6c 12

T'=T,|& = T\/-TQ =0,95T
g 11

T 1a chu ki dao dong clia con lic khi thang m4y ding yén.
247. x = M\M;, = x, — x; = Acos(2Tft + @) — Acos2nft

= 24sinZsi L4
= —2Asin > sm(ant + 2)
x bién ddi diéu hoa theo thi gian véi ciing tén s& f, véi bien do 24 sm%
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2.48.

: 2.49.
béng th€ nang :

Ding phuong phdp gian dé Fre-nen, chon céc vectd tuong ing v6i céc dai |
lugng bi€n déi diéu hoa (Hinh 2.4G).

\ Xy &> X2 c6 d¢ dai 2A.

—x; > —X1 6 d6 dai A, . R
Vao thdi diém ¢ = 0, vecto X2 hop véi

n = )
truc x géc 3 cOn vecto —X1 hop voi
' truc x gbc T. | p A5 R
L - —--o o , ‘_; O ;
Vé OP =—X; va PR-Xz, ta coO : ‘ 1
B, Hinh 2.4G
0R=X-_-X Xl(“)x—xz xl. )

Vecto X c6 o dai 12 OR = A~/3 va hgp véi truc x géc g Vay :

x =4S sin(21lft + g)
O vi tri ma géc léch cuc dai thi dong ning cla con lic bing 0 va co nixig W

W= mgl(l cosa) = 10.9, 81. 2(1 = 0,9848) = 2,98 J '
Khi con l4c & vi tri thdp nhat thi dong ning bang co ning, va van téc c6 do

16n cyc dati :

84

%muﬁm =W = Upgy = ,/2’:’ =0,77 m/s



Chuong III
SONG CO

3.1.C. 3.2.D. 3.3.C 34.D.

3.5.C. 3.6.D. 3.7.C 38.C.
3.9. So6ng co la su lan truyén cdc dao dong co trong mot moi truong lién tuc.

3.10.

3.11.

3.12.

Véy muén truyén dugc dao dong co thi moi trudng phai 1a méi trudng vat
chét trong d6 xudt hién lyc dan héi khi mot phdn clia moi truong bi bi€n
dang. Chan khéng khong chia céc phdn tir vat chat, khong xudt hién luc
dan héi nén khong truyén dugc dao dong co.

Trong chdt khi, lrc dan héi chi xuét hién khi khi bi nén hay bi dan, va

khong xudt hién khi khi bi bi€n dang l¢ch. Vi thé séng am trong chét khi
chi c6 thé 1a séng doc. |

Dang clia van giao thoa c6 bién do dao dong cuc dai dugc xdc dinh bing

cong thic : Ap = ZTE(dQ —d,) = 2kr, xen k& v6i nhimng van cé bién do

dao dong cuc tiéu dugc xdc dinh bing cong thitc : Ap = E—I(dz ~dy) =

(2k + Dm. Do d6, n€u A khong déi thi nhing van ndy c6 vi tri va‘l‘hinh
dang khong ddi nén ta 'quan st dugc. Néu Ag luon thay déi thi vi tri va
h1nh dang céc van luén bién déi khién ta khéng quan sit dugc.

a) Gifra toc d9, budc séng, tin s6, chu ki ciia séng c6 hé thic :
. | ‘ .
V= f/l = 'i:
Dodétfihsv(fcﬁasénglﬁ:'f =2=2‘}9= 75 Hz.
. A 32
' 1 1
b) Chuhcuasong#a: T=’f=ﬁz0’013s'
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3.13. Giita tdn s6 géc, budc séng va t6c do truyén séng cb heé thiic :

3.14.

3.15.

v=fA

@ . 110

2(}

a) Chu ki cua dao dOng dothuyéntaorald: T = — =1,7s.

b) Toc do truyén songla:v = 162 =2,0 m/s.

¢) Buéc song A=—==ur=2."=>=33m

d)Biendo clasongA=15cm.
Phuong trinh séng c6 dang chung 14 :

o t x)
U= Acos(Zn-T— - 21t-;%—j

. Séng dang xét c6 phuong trinh :

3.16.

86

u = 6,0cos(4,0mt — 0,027mx)
Ddi chiéu (1) v6i (2), tacé :
a) Bién do s6ng A =6,0 cm.

' | 2mx 2 .
b)Taco.—ﬂ——0,0ZMQZ—m—IOOcm.
)TuZTE—ant 4,0mt = f = 2,0 Hz.

d) T6c do truyén séng : v = fA = 2.100 = 200 cm/s.

¢) D0 doi u clia diém c6 toa d6 x = 25 cm Iic t=4 s Ia :

u= 6 OCOS(4TC4 27 —2—5—)

100
31w
U= 6C0$(161t—5) 6¢cos ‘2
=u=0
P dai budc séng I3 : 4 = % = -2-(5)—8 =0,7m.

w = 2%f,

(D

©



Phuong trinh s6ng c6 dang :

, . e
u= Acos21t(T - 7) Acos(ZnT - 21!:-1}

Do léch pha gitta hai diém c6 toa d0 x; va x, & cing mot thoi diém tla:

_ o )
A¢-2n( g )

Bi6t Ag nhé nhdt1a =, vay gié tri nhd nhat cha hiéu x — x, 1a:

3.17.

3.18.

3
X = X T
2 1 2 _ 2
7 73
xl—x2=—/i=9£z0,117'm ’

6 6

Khi c6 séng dimg cic diém cta day vin dao dong véi tin s6 cia song (trir
céc diém niit du‘ng yén). Vay khoang céch giita hai thoi diém gin nhit ma
t4t ca cdc diém cla day déu & vi tri can bing (day dudi thing) bang nira
chu ki. Dodo chukichasénglaT =2.0,5=10s.

Vay bude séngla: A = vl =10.1 =10 cm.

a) Mudn c6 song dimg trén soi day hai dau ¢6-dinh thi chiéu dai cla day
phai thod mén diéu kién :

A

l=n5 :

Gi % 12 khoang cach gifta hai mit (hay hai bung lién ti€p). Vay, 6 day n = 4,

Mat khéc budc séng trén day la: A = % = 2-3% = %m
Vay chiéu dai ciia day 1a : = 4.3—2 = 1,33 m

'b) Phuong trinh séng trén day hai ddu c6 dinh khi c6 séng dimg c6 dang :

2nd w T :
u= 2Acos(7— + -2—)cos(2nft - 5) (1)

v6i x = d 12 khoang céch tir mot ddu c6 dinh A i f, A 12 tdn s6 va budc séng
cta mdi song thanh phin.

87




3.19.

3.20.

321,

88

Khi c6 séng du'ng thi bién d§ séng cuc dai va bang t6ng céc bién do cua
cédc song thanh phin, vay 24 = 2 mm. Thay vao (1),tacé:

u= 0,002cos(311:x + Z)COS(I 2001tt - —) (m)
Gia sir chiéu dai ciia thanh nhém 13 /, t6c do truyén am trong khong khi
1a vy, trong nhom 12 v,. Thai gian d€ am truyén tix ddu nay dén ddu kia clia
thanh nh6m qua khong khi 13 : ¢, = (-J’- qua thanh nhom 13 : ¢, = L

Uy
I 1
Khoang thoi gian glua hai l4n nghe dugc la -t =—-— —= 0,12s.
U b
Iv, = Iy, =0, 1200102’:> 1=2 120”;”2 )
U =Y

Tra bang, ta biét : v; =330 m/s ; v, = 6 420 m/s.

Thay vao (1),taco :1=41,1m. v '

Nang lugng dugce phan b déu trén dién tich mat séng 13 mat cdu :
| S =4nR>

Cudmg 46 am tai diém cich nguén 1 m1a ;

L= 4—1n ~ 0,08 W/m>

O diém cich ngudn 2,5 m, cudng ddamla:

L= ~ 0,013 W/m?
4n.2,5
Goi cudng do am ban ddu la / 1» sau khi da ting lén 12 1, Io 12 cudng d6 am
chudn. Ta cé :

L,(dB) - L;(dB) = 30dB

| b
I I
101g-% - 101g-L —101g —101g =30
I "l I Lo
IO

Vay:-§2—=103=1000. |
1

Cudng d6 am da tang 1én 1 000 14n khi mic cu'ong d6 am dugc tang thém

30dB.



3.22. Goi ndng luong tir ngudn phét ra 1a W. Cudng d6 am 3 mot di€ém cich

3.23.

ngudn mot khoang cich D 1a

4nD

Tién lai gdn nguén mot khoang d, nghia 1 con cich nguén mot khoang
D —dthi cuong 40 Am la :

W
L =——
A(D — d)
Tacé: ) 2 =2
Il
2 .
Vay : —ﬂ—f:z:w2 = 2D - d)?
4D - d) |

hay D? — 4Dd + 2d* = 0.

Biét d = 50 m, vy D? — 200D + 5000 = 0,v6i D > 50 m.

Giai phuong trinh, ta dugc : D = 170 m.

Khi c6 cong hudng nghia 12 c6 séng dimg trong dng. Mat nuéc 1a. mot nit
va miéng 6ng 12 mot bung, vay chiéu dai cot khi trong 6ng 12 mot s6 1€ ldn

mOtphantubu'ovcsong Tacé: /1=7-——6—86=O,5m
- Vay, muc nuécc’)nh" gvitn’céch miéng 6ng mot khoang 1a :

A_0s_ 1

4~ 4 8

343,

4 8™

sA_5 .

4 8"

m_7.

4 3"

thi c6 cong huong.

3.24.

Pa4u tién chi€c xe 6 t6 dong vai tro 12 mdy thu chuyén déng lai gdn nguén
phét. Vay 6 t0 thu dugc s6ng am c6 tan s6 1a : '
= f

v+ Uy
v
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3.25.

3.26.

90

Am phan xa trén xe 6 10, lic nay 6 t6 déng vai trd nguén phit séng c6 tin
s6 f' vé phia mdy thu & chd ngudi quan sét ding yén. Vay mdy thu ghi
nhan dugc am c6 tAn s6 " 1a : ‘

v+u v U+ Uy
fr=—"-" f= f
U —VUg v U —Ug U —Ug

'O day vy = v =45 m/s.

Vay: "= %}%ms ~ 0,196 MHz.

a) Ngu6n am di ra xa ngudi quan sét, nén ngudi quan sit nghe dugc am
truc tiép tir cdi c6 tin s6 1a : ‘
’ 340

f' —u+vsf—340+10.1000=970MHz

b) Ngudn am di lai gin vich d4, luc nay vach da déng vai tro may thu, ghi
nhin dugc 4m c6 tAn s6 12 :
340
T v-ug f= 340 -10°

-.1000 = 1030 Hz

Am phin xa ndy dugc truyén nguyén ven dén nguo‘l quan- sit véi tin s6
1030 Hz.

O t6 vira chay qila tru6c mit di xa ddn ngudi canh sit. Lic ndy, 6 t6 déng
vai tro'nhu mdy thu va ghi nhan dugc am c6 tdn s6 f' 12 :
v - UM

fre=tMy |
O t6 phan xa lai Am c6 tdn s6 f' trong khi di xa-dén ngudi canh sit. Vay,

- mdy thu clla ngudi canh sét ghi nhan dugc am c6 tdn s6 f" 13

v

—v+va
G day Uy =Ug néntacd:
"_U—US v
r'== 'v+vsf

- £, _ 800650
F+f" " 800+ 650

Suyra: vg = 340 =35 m/s.



4.1.
4.6.

4.7.

4.8.

~ gan hai ddu nam cham.

Chuong IV
DAO PONG VA SONG DIEN TU

B. 42.A. 43.C. 44.C. 4.5.B.

Tir chiéu chuyén dong cla Z

nam cham, suy ra su tang -

hay gidm tir thong qua cic 3 —Y =
vong day tudng tuong & _E

Vin dung dinh luat cam :
tng dién tir c6 thé suy ra _ Hinh 4.1G
chi€u cha duong stc dién

truong E nhu Hinh 4.1G.
a) T = 2nJLc =7,1.10%s; A=vl =2130 m.

C P

b) 1= 2510‘2A:>R—I—-96Q

J’

a)Tacé'w——l——:f——a—)— 1 L

e 2% omJIC w107
b) Liic hiéu dién th€ cyc dai thi dong dién trong mach bing 0. Do d6, nang
luong dién tir trong mach dao dong chinh bang nang lugng dién trudng
trong tu dién khi hiéu dién thé & tu dién 1a cyc dai va bing :

=~ 318Hz. .

CU;

_ -5
> = 9.10J

W =

¢) Nang lugng dién trudng khi hi¢u dién th€tréntu dién1a4 Vv :

W, =%‘—_410‘5J
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Khi d6 nang luong tit trudng 14 :
W, =W-Ww, =5107)

. .2
Tacé:Wt=-L—';——,thd6suyrai ,/22’ = 4,47.1072 A.

4.9. C6 xudt hién dién t trudng vi

6-day c6é dien truong bién
~ thién (trong h¢ quy chiéu gén

vGi Trdi D4t). Ta c6 thé xac
dinh duong si@c cha dién
trudng va cia tir trudng bing
cdch coi nhu c6 "mot dong
dién" theo chiéu chuyén dong
clia qua cdu (Hinh 4.2G). Ap
dung quy tic c4i dinh 6c, ta s&
vé dugc cic dudng sic tir,
r6i suy ra cdc dudng sitc dién ' " Hinh 4.2G
ti€p theo... _ ' _

4.10. Sai, vi t6c d¢ truyén am trong khong khi c& 300 m/s, con t6c do truyén
song dién tir cd 300 000 km/s. Cho nén ban B ngéi canh tivi nén s& nhan
duoc 4m thanh tir sin kh5u qua séng dién tit dén tai minh sém hon ban A.

E

T
A<}

my
myy

E

411. f =’ == 2ncJLc 590 m.
21:JLC .
Wy = %CUO 1,44.104 J.

2
Khi d6 : W, =£;—=o.

Suyra: W = Wd+W—14410'6J

4.12. a) Dao dong khong tit din vi dién trd thudn bang 0, do dé khOng c6 tieu
hao nidng lugng do toa nhiét.

b) Vi dao dong khong tit din nén ning luong dugc bio toan va lubn
chuyén ho4, suy ra nang lugng dién trudng cuc dai bing nﬁng luong tir
trudng cuc dal
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Chii ¥ : N6i that chinh x4c thi ngay cé khi khong c6 tiéu hao néng lugng do

~ toa nhiét, dao dong ciing tit ddn do m4t méat ning lugng qua big xa séng

4.13.

4.14.
4.15.

dién tir ra bén ngoai. Mach dao dong nao ciing 12 mach hg, nhu'ng & mic
d6 khic nhau. Khong c6 mach dao dong hoan toan kin. '

Khi K ¢ vi tri 1 (Hinh 4.3) tu C ¢6 dién tich :
Q, = C% =1,5.107%C

Khi K chuyén sang vi trf 2, thi trén mach LC o dao dong dién véi tin
s6 gbc:

1 6 6
@ = ——— = /10.10% = 10°x rad/s
_ VLC
Cong thitc x4c dinh dién tich ¢ trén ty C & thoi diém ¢ c6 dang :
= Qp sin(eot + ¢) = Oy sin(10°nt + )

6 thdi diém ¢ = 0, g ¢6 gid tri cuc dai q Q,, nghia 1a :

Qsing =0y =9 =7
fodé,taco:

q=1,5.10" losm(1061tt+ )(C)

C6 thé thu dugc, vi dao dong dién tir rieng clia mach nay ciing c6 4= 113 m.
Trong mach dao dong LC, dién tich g cua tu dién, cudng d¢ dong dién i

déu bién thién diéu hoa v6i tin s6 goc : @ = 1. 2. 107 rad/s.

JLC

Theo dé bai: 1=0, i = I = 40mA.

Tacé: w=——==2.10" rad/s; Iy = Qyw. Tudo suyra:
VvLC
Iy
O = 0?_2.10- C
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' T
~ Cong thic x4c dinh cudng do dong dién : i = 4Osin(2.107t + 5) (mA).

4.16.

4.17.

94

Cong thifc x4c dinh dien tich trén cc ban tu dién :
¢ =2.1075in(2.107£) (C)

Cong thitc xéc‘,dinh hiéu dién th€ giita hai ban tu :

= 80sin(2.107 ) (V)

U=

Ol

Vi bép dién, ban 1a c6 cong sust 16n nén khi cim vio mang dién hoac
rit khoi mang dién thi thudng tao ra tia lra dién & 8 cim. Chinh su phéng
dién nay di tao ra séng dién tir tic dong vao anten mdy thu, gay ra nhiéu
am thanh. '

Hién tuong c6 thé x4y ra. Nguyén nhén 13 do dong dién xoay chiéu cao thé
phét ra séng dién tir khd manh, cé thé 1am cho céc électron cé trong dén
chuyén dong manh, gay ion hod cic phan tir khi trong dén, kich thich sy
phit sdng, twong tu nhir khi ta dit vao hai ¢du dén mot hiéu dién thé.



Chuong V

DONG PIEN XOAY CHIEU
51. C.
52. 1-b;2-c;3-e.
53. C.
54. A.
5.5. 1—c;2——e;3—b;4—d.
56. D. 5.7.D. 5.8.D. 5.9.C.
5.10. B. 5.11. A. 5.12. B.
5.13. B. 5.14. D,
5.15 sinlOOni—-l— scoslOOnt >0 =t = — 1 + i(s) véi k nguyén.
S =2 ~ 600 " 50 guy
5.16.2) i = 1,2cosE1°g’“ +§)(A); b) T=0,12s.

5.17. a) 100 l4n dén sdng, 100 14n dén tat ; b) %—

2

5.18.2) —— b)0.

nf

549. Zc~ 100 Q; u = 503in(1001nt - -’25) )

5.20.a) Z~ 14,1 Q; L =0,0318 H. b) 0,625 W.

521.R=18Q;Z =24 Q.

5.22. l—Ol\/ECOS(lOOTCt+ )(A)

95



5.23.2) 130 V; b) cosgp = 0,92 ; c) 130 V. Trong Uk % R
mach x4y ra hién tugng cOng huéng dién. -

5.24.2)Z=60v2 Q. b)I=075A;Ug=Uc=45V; . ,

Upk-of 4 UAB
U, L= 90 V.
¢) Gian d6 Fre-nen vé nhw Hinh 5.1G ; % 5 o? __ -
o Y

100,6 V;45 V. :

5.25. C6 hai cich : Méc R, C hoic R, L, C n6i tiép. N
Céch méic R, L, C né6i tle’p cho dong qua dién Hinh 5.1G
tr& 16n nhét. '

5.26. Do cudng do d(‘)ng dién qua céc hop den va qua cudn cam, so sanh véi
- cudng d¢ dong dién khi mic ndi ti€p hop den v6i cudn cim. Tir d6 suy ra
hdp den chita dién trd. :

527.2=60Q;Z:~122Q.

wCU?.
a)C P P = =72

5.29. P=50W;R=32Q.

5.28. R =

EV2
2nfN
5.31. Lap phuong trinh bio toin ning lugng 32 + 43 = 2001 0,9. Loai nghiém

ting v6i cong sudt hao phi 16n hon cong sudt hitu ich. 7 = 0,25 A.
- 8.32.2) 76 V;b) 0,152 A.
5.33.2500 V ; 88%.
5.34. 8,515 l4n.

5.30.n= %: 25 vong/s ; @ = ~ 4,13 mWb.
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Chuong VI
SONG ANH SANG

6.1. B. 6.2.C 6.3.D. 6.4. B. 6.5. A. 6.6.D 6.7.C.

68. A. 69.A. 6.10.C. 6.41.A. 6.12.A. 6.13.B. 6.14.C.

6.15.B. 6.16.A. 6.17.B. 6.18.B. 6.19.B. 6.20.A. 6.21.C.

6.22.C. 6.23.D. 6.24.C. 6.25.B. 6.26.D. 6.27.B. 6.28. A.

6.29. a) Phdn clia chim séng khong qua lang kinh tao trén man E vét sing O,.
Phén chim sing qua lang kinh bi khic xa va tao ra vét sing O,. G6c
5_1152 chinh 13 géc léch D cua tia 16 so véi tia t6i. Vi géc chiét quang cha
lang kinh 13 géc nhé (A = 8°), géc t6i clia chiim tia séng ciing 13 géc-nhd

(il = -;1 = 4°), g6c khiic xa r; ciing nho, ta cé :

. sini Iy
sinpy =———=>nR ==
n n

r, = A—fl = A_——%, va g6c 16 i, ciing nho
siniy = nsinr, => i, = nr, = nA — i |
Tir 6, gbc lech D bang : D = i) +i, — A = (n — 1)A = 5,2°.
Khoang cich 0,0, cha hai vét séng trén man E 12 :
0,0, =10,.tanD = 10.D

n

Thay 10, =1m =100 cm ; D=5,2°=180

5,2 = 0,091 rad, ta dugc

0102 = 9,1 CIm.
b) Géc 1éch ctia tia tim va d6 tuong tng 1a :

D, = (n, = DA = 5,44°

7. BT VAT LY 12 (NC) - A 97




6.30.

6.31.

98

Dy = (ng —1)A = 4,88°
Khodng céch giita hai vét sang do va giita hai vét sing tim trén man E
tuong ting 14 : 10,.D4 va 10,.D,. Do d6 chiéu rong tit mau do dén mau tim
clia quang phé lién tuc trén man E 1 :

:> d =100.(5,44 — 4,88).—— 180 = (0,98 cm.

a)Tacod: 11=i1‘—?-:>/11 va fi = _CD

’11 ha

véia=2mm=2.10"m;i;=02mm=2.10 *m;D=1m;c=3.10°ms.

Tird6 ta tinh duoe : 4, = 0,4 pm ; f; =7,5. 10" Hz.

b) Van sang bac 3 céch van sing chinh giita m§t doan bang 311, nghla la
x1—3ll—302 06mm

.. ) , o e .
Van t61 bac 1 cdch van chinh giira -2l, van t6i bac 4 céch xa thém 3i; nira.

Vay & céch van chinh giita 3,5i;, tic 1a x, = 3,5i; =3,5.0,2 = 0,7 mm.

c¢) Van sing clia bic xa A, chi c6 thé 12 van sdng bac 1 hodc van sdng
bac 2.

Neéu d6 1a van sang bac 1 thi i, phéi bang 3i; va 4, =34 =3.0,4 =12 um.

Bitc xa ndy nim trong mién héng ngoai, khong quan sit duoc.

Vay dola van sdng bac 2, tacé :
34 3
2i,=3i, 224 =34 = 4, =" =-2--0,.4=0,6um
a)Theodéb?u,taco :8i=4mm = i{=0,5mm.
, . 42 10-3
Ap dung cong thitc : A = % = ﬂ);—lo

b) Vitri van sdng bac 2 : x; =2i =1 mm.

=0,5.10° m = 0,5um.

Vi trf van t6i thit ba : x, = (2 + 0,5)i = 1,25 mm.

7. BT VAT LY 12(NC) - B



¢) Ldy gi6i han ciia mién quang phé kha kién Ja 0,4 pm va 0,75 um thi vi
tri chia van sdng bac 1 cla hai bic xa d6 1a :

M=O,75mm

M = i, =—-;Q=0,4mm P Xgy =g =
- D06 rong quang phé bac 1 1a :
h=x4 — x4 =ig —i, =0,35mm
Tuong tu, d6 rong ciia quang phd bac 2 1a :
b =x4p — x5 =2iy —2i, =0,7 mm
6.32. Ki hiéu /1, J;R, va Il4, J R4 1a céc dudng di ciia tia tim v tia dé trong chim

séng. i 1a géc t6i, r, va rq 1a géc khic xa cla tia tim va tia d0, 4 1a 40 sau
cua 16p nudc trong bé (Hinh 6.1G). Theo hinh v&, ta c6 :

Hinh 6.1G
lJ, =2htanr, ; IJ, = 2htanr,

Tuxdoé: J.J4 =2h(tanry —tanr,).
Ki hiéu a 1a bé rong cla dai mau khi 16 ra khong khi, ta c6 :
a =JJgcosi = 2hcosi(tanry —tanr).

Ap dung dinh luét khiic xa : sini = ngsinry ; sini = n,sinz,, ta tim duoc :

sinry
tanry = ———d__ (858
J1-sin’ry
tans, = ——lt__ ~ 0,847

V1= sinzrt

Tir 46, tinh dugc a = 11 mm.
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6.33. a) Anh clia S tao béi thdu kinh dugc xé4c dinh theo cong thic :

100

df 10,5

=d—§f_1—0,5=1m=1000m

dl

Do téch théu kinh ra hai nita nén ta c6 hai anh that §;, S, ctia S tao boi hai
nita thdu kinh, hai 4nh ndy ciing cich th4u kinh mot khoang bingd =1m
(Hinh 6.2G). Tir c4c tam gidc dbng dang (dat S;S, = a), ta c6 :
b d 1 '

a d+d 2 !

Khoding tach xa ctia hai nira thdu kinh 13 : b z;— =24 2,0 mm.

Hinh 6.2G

b) Hai chim séng khiic xa qua hai nira th4u kinh giao nhau tai mién /0,0,,

~ tao nén viing giao thoa 0,0, trén man E (§; va §; dugc xem la hai nguén

két hop). Ciing tir cdc tam gidc dong dang trén Hinh 6.2G, ta c6:
' b d 1 '
00, d+d+D =35> 0,0, =5 =10 mm

Theo dé bai, ta c6 :

8i=3,2mm:>i=3’2=0,4mm,

8

~ Suyrabuéc séng A :

ia |
/1-3~O,53urp



6.34. a) Giai thich hién tugng : Doc gia tu 1ap luén.

6.35.

- b) Theo dé bai thi khoang MN chita 8 khoang van, ta c6 :

Tix S8, = 2d'(n, —1)/3;-41;9 véiD=d+d =1,5m, ta duoc :
1

D o | o
- BE g T T —f, B = 0,00666 ravd‘~ 22,6

Dodé: a =180° -24 ~179°15".
¢) Vi B, d, D giit nguyén khong déi, nén tuong tu nhu cau b), ta c6 :

___AD
p= 2d'(n, — Di,
Tu dé suy ra:
(m -Diy A

n—1=(n —1).%% ~0,55 => n, = 1,55
a) T S ha SH 1; SH, vuong géc véi hai guong. Kéo dai SH;, SH, nhing -
doan H,S; va H,S, l4n lugt bing SH,, SH, ; S, S, v& nhu vay 1a dnh cia §
tao bdi hai guong. N6i S 1» S, Vi cic mép ngodi cia hai guong.
b) D€ quan sét dugc van giao thoa phéi dat man E cho cét hai chim sing.
Pé cic van giao thoa cich déu nhau, phai dat cho man E song song véi

§ dudng S,S, tic 12 vuong goc v6i dudng phan giac cla goc SlOSz.

. AD __ _AD _0,4107%2
c)Tacd:i=—=Da=—= 3
l 0,4.107

=2102 m

' Vay: a=§S, =2 mm.

d) Néu § Ia nguén diém phdt 4nh séng tréng, thi tai tam O, ctia hé van

(04 cach déu S;, S,), ta trong théy mot van sang mau trang, ha1 bén c6 hai
van t6i, gin nhu den céc van sau d6 c6 mau sic (d6 1a hién tuong phit ngii
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6.36.

6.37.

102

sac), hdu nhu khong cdn van t6i nita. Cich O, chimg 2 mm man E chi con
c6 mau tring béc cao (tic 1a khong quan sét dugc nita).
1. Tacé : a=S§,5)=2dtanD = 2dD, v6i D = (n —=1)A = a = 3 mm.

Khoang van : i = ﬂd%(-l-—) = 0,42 mm.

Ta c6 bé rong clia trudng giao thoa :
I=2d'tanD =2d'D =2(n-=1d'A =12 mm.

S6 van séng quan sit dugc & méi nita trudng giao thoa (khong k€ van sdng
trung tam) :

i=ki:>k=2il,=14,4:>k=14

2
S6 vén sang quan sit duge : N = 2k +1 =29 van.
2.a)Tacé: i'= ’WT“Q ~ 0,375 mm.

-Téng s6 van séng quan st dugc: N = ;.l—,+ 1 = 33 van.

b) Néu nguén ' dich ra xa lang kinh, d tang lén :
p_Ad+d) _Ad+d) A L Ad
T a 2n-1)dA ~ 2(n-DA " 2(n-1dA

Nhu vay, n€u d tang thi khodng van i' giam, suy ra s6 van quan sat dugc
tang lén vi bé rong trudng giao thoa khong déi.

Khi nguén §' 6Iﬁt.xaléngldnh(d — o) thi khodng van bang i;, = 2(n/_l_1)A =

= 0,075 mm va s6 van quan st dugc khi d6 bing : N' = —L— +1=161 van.

!min

a) Tai cdc chd tring nhau clia c4c van sdng cua 4, 4, tacé :

. . k12 ‘
klll = ]&lz = kl'll = 1(2/12 = ,12 = ﬂl—kQ-l: 0,5E =0,6 pum.



6.38.

P D ‘
b) Tacé: i =217=0,5mm s by =-A—202_=0,6mm.
Khoéng cdch can tim 12 : d = 11, — 5i; = 4,1 mm.
a) §;5, 1a cdc 4nh 4o ctia khe S tao boi hai guong, dugc coi nhut hai nguén

két hop, hai chim sdng phén xa trén hai guong c6 phdn giao nhau MIN
(H‘mh 6.6) tai d6 c6 cac van giao thoa. '

~Tacéd: §IS, =2a ; S5, = a=2d;sina = 2da.

Khoang cich tir hai ngudn két hop dén man quan sét :
D=H0=dlcosa+d2=d1 +d2

/}{D _ ﬂ'(dl + d2)

rag = %162 mm.

Khoang van : i =
Bé rong cla trudng giao thoa trén man E :
MN =2l = 2d,sina ~ 2d,@ = 2 cm

S6 van sang quan st dugc: N = % +1=123 van.

b) Cic bitc xa cho van t6i tai M; (x; = OM,; = 0,8 mm) c6 budc séng A

" thod min diéu kién :
X = (k + %)’%D v6i a = 2d,@ vaD = dy +dy = 3d
(, 1\34 ., dax _ 16 .
A ‘(“5}5&:”1* 3ae+D 3k MY
Tacé: 0.4pm<A<0,76um & 0,4 < -0 — <076

32k + 1)
= 3,01<k<6,1 |

* Nhu vay, chi c6 thé c6 cictris6k=4,5,6.

Tix (*), taco :
k=4= A1=0,593 pm
k=5= A4=0,485um
k=6=A4=0410 um
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Chuo'ng Vil
LUONG TU ANH sANG

74. C. 7.2 A. ' 7.3. B. 74.C. 15.C. 176.A. 11.C.
78. A. 79.D. 7.10.C. 7.11.D. 7.42.A. 7.13.B. 714 A.
715.A. 7.16.B. 7.47.D. 7.18.B. 7.19.A. 7.20.B.

7.21. a) Cong thodt ctia électron ra khoi kim loai :
hc _ 6,625.107343.10°

A== D 200 662510707
A 0,3.107 | '
= A=~4,14eV
b) Ap dung céng thic Anh-xtanh :
Ao\ Mnax _ he | MUy
A 2 A 2
- . 2hc(1 1
suy ra UOmax = 7 - —/15
Thay S0 : ,
| 2.6,6251043.10%( 1 1 s
) = | ‘ - = 9,85.10° m/s
gmax \j 9,1.107 [0,18.10‘6 ,0,3.10*5] |

¢) Hiéu dién thé ham U, tinh theo cong thic :

"MOGmax  hc ke
h=— =T %
Suyra: U _he(1 1 ) _662510%310%( 1 J
« Up | e A 10 » L6-10_19 0,18.10_6 0’310—6
6,625 2 5 ' ‘
- —1—’6—' 3 = 2,76 \%
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Dé tdt ca cdc quang électron déu bi gilt lai & am cyc thi hi¢u dién thé him
(Vk — Vi) it nhét phai bing 2,76 V.

7.22.a)Tacé: 4y = EAC— = 0,565 pm.‘

| {2
b) Upyax = erfz]h =3,75.10° m/s.

2

o)W = A+ T-'i"zmi —eUp+A> f= eU”h+ A_ 6,279.10" Hz.
Vay A =_-§F = 0,478 um.
7.23. Ap dung cong thitc Anh-xtanh :
hf ="5"—"%M+ A, v6i eUy, = ﬁ"%&

Suyra: A = hf —eU, =2,5¢€V.

Budc song gi6i han A4, clia kim loai : 4y = o= 0,497 pm.

Khi chiéu d6ng thdi hai bic xa 0,4pum va >0,6pm thi bic xa thi nhat
0,4um c6 thé gay dugc hién tugng quang dién. Dong ning ban ddu cuc

dai cha quang électron :
Wy = mv‘z“‘“ =hf -A=9,6107]
7.24. a) Tach : |
eU, = m”gzm“ = Uomax _ €U 66.10° mis

Ap dung cong thitc Anh-xtanh :

) |
%C—=A+ﬂ)-%mﬂ=,4+eUh:>A=h7C—eUh ~18eV -

b) S6 électron bi bat ra khdi catot méi giay : N, = g
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21
Theo dé bai, s6 phot6n dap vao catét méi gidy : N = 2N, = -

Ning hrong bifc xa cla catﬁt nhan dugc méi gidy 1 cong sudt cia ngudn :

P=Ne=2L" _6w
e A

7.25.2) Tac6 : % ~ 45,4107,
Ap dung cong thitc Anh-xtanh ta thdy :

— Khi cat6t 1a kém thi —Z—C <A, hién tuong quang dién khong xay ra.

— Khi catot la kali, cong thoatla: A = he _ 32,0.107) <— e

A A

Nhu véy, c6 xay ra hién tugng quang dién. Ta c6 :

mv(%m%\x - hC hC' -
I N

o = 5,41.10° m/s
b) S6 électron dugc giai phong trong méi giay :

N =‘I—zh- =2.10'6 électron/s.

£

Néu cudng d6 chum sdng bic xa ting l1én n l4dn, thi N cling tang n lan
(thanh nN,) vi cudng d9 dong quang dién bio hoa ti'1& véi cudng 46 chum

birc xa.
7.26. a) 4, ———zOSum
b) Upmax = ;(% - AJ ~ 5,84.10° m/s.
c)N= g =1,88.1013 électron/s.
d) o = eU. I—E-—.A:U =Lk ale1v
2~ hTZ LI} '
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7.27.a) A = - =17.23. 107°1 = 4,52 eV.
hc hc ke he( 1 1
b)eVmax=7—A—/l 20 V =—;—(7—'70-J

Véibicxa A =4.=0,2um, tacé V,. ., =1,7V.

Véi bitc xa f, = 1,67.10"°Hz hay A4, = -f— taco V., = 2,4V.

2
Khi roi dong thdi ca hai bic xa trén, dién th€ cuc dai cta tdm kim loai 13 :
Viax = 2,4 V.

¢) Khi roi biic xa 4, hiéu dién th€ ham U, tinh theo cong thic :

2
MUy max1
2

eUh= =eV 1:>Uh—V 1=1,7V.

7.28. a) Ap dung cong thic Anh-xtanh l4n lugt cho hai bic xa A, A, taduge :

2

%:ﬁﬁzﬂ-&+A=eU1+A

hc mvgmax'

72-=T+A=8U2+AA
N , hC hC e(U2 Ul )2112 —34
Tad6: — -~ =eU,-U)=>h= ~ 6,62.10~L.s.

R oy — )

Suy ra: A—%—eU1~40210‘19] ,10_—~0494um

b) Ta thdy A; < 4,, vay c6 hién tugng quang dién.
S6 photon dap vao catot moi gidy :

P P A 18
Np——g—E—-}Tc—-~62510 phOtOn
A

S6 électron bat ra khoi catét : N, = -i— = 1,25.10'® electron.
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7.29. Ap dung cong thitc Anh-xtanh cho hai biic xa /11 vad,:

108

) .
e o Mimas 4 0N
A 2

2
ﬁgszZmax +A
A 2

)2 )

= 2hc (1 1)
= |~ 5
vlzmax_UZmax’ Al ;12

.Thay s6,tadugc: m = 9,1.10;31kg.

b) Thay gié tri cia m vao phuong trinh (1), ta thu duoc :

H A 2 A A4 2k
P . |
> Jy=——  ~0,36.10m = 0,36 um.
& 2.778.10° Hm

c) }jien th€ cyc dai trén tdm kim loai c6 lap do mit quang électron dat

~ dugc khi d6 16n the nang cha dién thé d6 tai mat kim loai ding bing dong
. ning ban d4u cyc dai cilia électron vira bay ra :

ey ==~ — —max

max 2
Mt khdc, budc séng A Eﬁa 4nh sang kich thich lién he véi A va mvsn =
theo COng thiic |
he  he muhe _ hc _ ke 1_1, Vg

‘—Z:zﬂ" > .:>.ﬂ——15+eVmax

Thay s6, ta duge : A = 0,1926 pm.




7.30. a) Ap dung cong thitc Anh-xtanh cho hai biic xé d6 (v6i v, = 2vy) :

he - muf o mu}
Ho 2 tAR =T

v6i 4 = 0,405 um ; f, = 16.10" Hz.

+A

~ h{4c 19 ¢
Suyra: A= 3(—11— - fz) .= 3.1077 1.

2

" Ki hiéu AU, 1a do tang hiéu dién the ham va biét eUy, = 1’%_’— taco:

eUh =£l’£—A

z
Suy ra : e(U, + AUy) = hf, — A.

b) S6 électron bat ra tir catot mdi gidy :
n=Th _ 510 hat
e -
S6 photon t6i dap vao catot :
N = % =108 hat (v6i H 12 hiéu sust luong tir, H = 5%).

- Cong sufit bic xa: PP = N—Z—:— =0,49 W ; P, = Nhf, =1,06 W.

) . . : v
7.31.a) Tacd m—quﬁx— = eUh = Upmax = \’Ze"ll]h = 6,5,105 m/s.

b) Ap dung cong thitc Anh-xtanh :

hc mv(z,
—)T=A+—2'ﬂ=A+eUh

he _

7~ ¢Un =3,048.107°1 = 1,905 V.

suyra: A =
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SN P B
c)Tacé: Ibh—Ne,va—?-Té—.

Suyra: Iy, = %; = 0,64 A.

2
mug

7.32.2) Wy = =L =eU =3,2.107 J.

) My =Wy =elU = f, = %J- =4,8.10"® Hz,
: g Ne
I = —= — = .
<) T =60 16 mA
7.33.a) Tacé:

fr=5—=246715100Hz;  f, = - =4,57123.101 Hz

A 2

fia =ﬂL =1,5999.10" Hz ; fs3 = -— = 2,3405.10" Hz
’ 43 _ As3 '

fiz = = = 2,7427.10" Hz

A3
b) Theo thuyét Bo
1 _ En - Em N
’inm ' hc

A hc Az hc
| _E,~E_ 1 E-E 1 _ Eg-E,

2‘43 B ) hc ’ 253 - ‘hC ’ . /?63 a hc
Tir d6 suy ta budc song cla hai vach quang phd thi hai va th ba cta day
Lai-man :
— = = 5—+—-— =19,74959.10° (m™)
A3 he b A _ ’

= A =~ 0,10257 pm.
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1 E,-E 1 1

1
+ + —
m hc Ay Ay Ay
= A4y = 0,09725 um.

~ 10,28289.10% (m™)

Budc song cua cac vach Hy,, H,, Hg clia ddy Ban-me la :

1 E,-E 1 1

=2,05705.10° (m™)

= = +
Z he Ay A
= 2«42 = 0,48613 p,m.

= +
As hc Ay Ay
= Asp = 0,43405 pm.

=2,3039.10° (m™)

| _Eg-B _ 1 1 6 (!
e b 15 437086.10° (ml)
Aso he Ay A _ ’

= g = 0,43799 pm.
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~ Chuong VIII |
SO LUGC VE THUYET TUONG POl HEP
8.1.B. 8.2.C. '8.3.A.
\/— = 2m0v '
= fi-% -1
_3,
2

N'&

QIC

v =2, 60. 10 m/s.

2

= \/1 -(0,6)* =0,8

8.5. 1-

QIC
(N}

At

*

At

,8
on : 0,25A¢, = 5 phit = 300 giay.

g O

Chay cham
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Chuang IX
HAT NHAN NGUYEN U

9.1. A 9.2.C. 93.C. 94 A. 9.5. A. 9.6. C. 9.7.B.
9.8.D. 9.9. C. 9.10.D. 9.41.B. 9.12.D. 9.13.A.

' 914.a)Tac6:Z=27;A=60 > N =A-Z =33.
Hat nhén coban c6 27 préton va 33 notron.
Do hutkhéi : Am = Zm, + (A ~ Z)m, ~ my,

v6i my, = 55,9400 ; m, =1,007276 u ; m, = 1,008665 u.

Ta tinh dugc do hut khéi :
Am = 4,542397 u = 7,543.107% kg
Ning lugng lién két :
Wy = Am.c® = 4228, 9MeV = 6,766.107°
b) Luqng cobanconlai: m = moe—h, véi A= % = 0—;—?— =9,72.1073 ngay

- Sau mot thang lugng coban con lai :

_”i = e—}»t — e—9,72.10—3.30 »z 0,747 — 74’7%

Phan coban bi phan ra sau mot thang : 100% ~ 74,7% = 25,3%.

¢) Phuong trinh phan tng : o
0Co — §X+ Se +hf + 3

Ap dung dinh luat bao toan s6 khéi va bao toan dlén tich tacd:Z=28;
A = 60. Day 1a hat nhan , N1

8. BT VAT LY 12 (NC) - A : - ' 113




' Phuong trinh phén tng ddy di :

9.15.

90Co — SONi+ Qe+ hf + 37

Luong **Na con lai :
' 0,693

m=mye™, v6i A = =0, 0462(giv) ! ;1 =1 gid

Phan hat nhan 24Na con lai sau mot gid :

= ™M ~0,9548 = 95,48%
mO .
Phan hat nhan %Na bi phan ra sau mot gid : 100% — 95,48% = 4,52%.

Nym

1 déng vi #Na ¢6: N = = 2,51.10'® nguyen ti.

Mbi hat nhan 2*Na bi phan r phong ra mot hat B~ S6 hat f~ duoc gidi

- phoéng sau mot gid bang s6 hat nhin 24Na bi phan ra sau mot giv :

9.16.

2,51.10'0.4,52% =~ 1,134.10" hat.
a) D6i v6i phan dng (1) :

10p , Ay 'y 4 8

Ap dung cdc dinh luat bo toan s6 khéi va bao toan dién tich, ta c6 :

10+A=4+8=>A=2
5+Z=2+4=>Z=1

- Vay X 1a hat nhan doteri { 2D.

114

— Tuong tu v6i phan img (2),talaic6:A=4;Z=2.
Vay X 1a hat &, hay hat nhéan heli , 4 He.
— Tuong tu véi phan ing (3),taco : A=1 ;Z=1.
Vay X 1a hat prOtOn'} H.
b) Xét phan tng (2), ta 6 :
W =Imy, +m, — Mye — mNe]c2
= 0,002554 u.c> = 0,002554.931 = 2,38 MeV > 0

8. BT VAT LY 12(NC)-B



9.17.

9.18.

9.19.

Day 1a phan ing toa niang luong.
Xét phan tng (3),tacéd :

W =[mg +my, —my —mAr]c2

= ~0,001720 u.c?> = —0,001720.931 = —1,6 MeV < 0

bay 1a phén ing thu niang lwong. '
a) Hat nhan poloni ¢c6 Z = 84 proton va N=A — Z =210~ 84 = 126 notron.
b) Ap dung dinh luat bao toan s6 kh6i va bao toan dién tich cho phan ra
phong xa poloni ta c6 phuong trinh phan ing :

210p, _, 4He + 2opp
c¢) Do hut khdi :

‘ Am = mp, — (mpy, + my) = 0,006355u

Nang lugng cuc dai toa ra ;

W = Am.c* = 5,92MeV = 9,46.107%]

Khéi lrgng radon phéng Xa con lai sau = 15,2 ngay 1a :

m = (100 — 93,7'5).%—) = %@

Suyra: 2 e 5T =161t =4
Mg

Vay: T = % = 3,8 ngy.

S6 nguyén tlt radon phéng xa con lai sau ¢ = 15,2 ngay 1a :
m v
A
Do phéng xa H ctia lugng radon con lai 1a :
H=n=283my

T A
. 6,25 3 A . 11
Véi m = 00" 0g ;T=3,8.86400s,tac6: H = 3,6.10" Bq.

_ -3
a)Tacod: m _10.10 = 12 =e™ = At =2In10.
mg 1 10
0,693

Véi A =

, suyra t = 917 ngay.
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- Do phéng xa ciia n6 sau thdi gian 1 : H = Hye

b) Phuong trinh phéan ra :
| | 2‘°Po — 4He + 2%pb
= [209,9828 — (205,9744 + 4,0026)] u = 0,0058 u

Nang luong toé ra khi mot hat nhan poloni phan ra :

W = Am.c® = 5,4 MeV. ‘
S6 hat nhan p616ni trong 10 mg : |

| = —A—NA ~ 2,873.10" hat

Ning lugng téng cong toa ra khi 10 mg p6loni phan ra hét :

W, = NW = 1,55.102 MeV ~ 2,48.10'J
¢) Ki hiéu Wd , Dy va Wd , D, tuong Ung 1a dong ning va dOng lu'ong cla
hat a va cta hat nhan con (chi), ta c6 :

W =Wy, + Wy, 1y
ﬁ1+1_52=6:>P1=P2 )
2 ' :
Biét W, = ;’—m, tir (1) va (2) ta tim dugc :
Wy = _206 2%y <1,52.10°MeV =2,43.10"J

1 206+4 * 210
Wy, =W, =Wy =0,03.10°MeV = 0,05.10 J
T6c d6 hat  va hat nhan con :

~2,55.10" m/s ; v, ~ 5.10° m/s

d) Do phéng xa ban ddu ciia‘1 mg poloni :
0,693 m
Hy = ANy = == 2N,

VGiT = 138 ngay = 138.86 4005 ; A=210;m=1mg = 107 g.tach:
= H, ~1,67.10"'Bq
' - _ Ho
==
2T

138 %,thi:

Sau khoang thdi gian ¢, = 17,25 ngay = < =



H= H—‘i ~1,53.10''Bq

98
Sau khoang thoi gian t, = 34,5 ngay = 1%§ = %, thi :
H= H" ~1,4.10!'Bq
Sau khodng thoi gian #; = 69 ngay = % = %, thi :
H= i{’ ~1,18.10''Bq
22

e) Sau thdi gian ¢ = 6 624 gid = 276 ngay = 2T, tic 12 sau hai chu ki ban rd
thi kh6i lugng ctia kh6i chat poléni con lai béng :

moTo M _10_,
2T
S6 hat nhan po6loni con lai 1a N (c6 trong 2,5 mg) lién hé véi do phéng xa
H theo h¢ thitc H = AN. Suyra:

5 mg

_H_HT

A7 0,693
_ 4,17.10'.3312.3600 " |
565 ~ 7,17.10'"® hat nhan

Tir 46 khéi lugng cia mot hat nhan poloni 1a :
Mp, = ﬁ = 3,49.10‘22kg

Bigt o - 4 , ta tim dugc kh6i lugng cia mOt hat  1a:
Mp, - 210°
4 24
Mg = S15M = 6,65.10 kg

Trong 2,5 mg poloni c6 N hat nhan. Vi vay, trong 1 mol poléni tirc 210 g
poloni cé s6 hat nhan 1a :

7,17.10'8.210
2,5.1073
D6 chinh 14 s6 A-vo-ga-dro.

=~ 6,02.10% hat nhan
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Chuang X
TU vI MO PEN VI MO

101.D. 10.2. ‘C. 10.3.D. 104.C.
10.5.Tachd: \

m
.ndm 4nh sang

v=Hd=17.10" - 8,73 nam unh sdng, suy ra v = 0,148 m/s.

10.6. ) Ap dung h¢ thiic Anh-xtanh : AE = Am.c?, V6L AE = Pt va 1= 365.24.3 600 (s).
- Tix d6, ta tim duoc : Am = 1,37.10"" kg/nam.
Phin kh6i luwong Mat Troi bi gidm mbi nam bing _Aﬁm’ Vi
M =1,99.10 kg. |
T dé6 : A—A’l”- ~ 6,88.107* (1 1é nay I nhé khong déng ké).

b) S6 hat nhan heli dugc tao thanh trong 1 nam 12 :
_ nang lugng biic xa cia Mt Trdi trong mot nam
" nang luong toa ra sau mot phan ting téng hop

hay n = 2,93.10%hat.
Khéi lugng hat nhan heli dugc tao ra trong 1 nam :

Myge = 7\,”:.2 (g), v6i N, = 6,022.10° hat/mol
hay Mye = 9,73.1018kg.

Luong hidr6 tiéu hao hang nam : my = my, + Am = 9,867.10'® kg.
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BAI TAP THUC HANH

11.1. Hai lon hinh tru ldn khong trugt trén
mat phing nghiéng (Hinh 11.1G).
Chuyén dong ctia mdi lon c6 thé
phan tich thanh hai chuyén dong :
Chuyén d6ng tinh ti€n cla trong
tdm nhu mot chat diém mang toan
b6 kh6i luong ctia lon va chuyén
‘dong quay cta lon quanh truc di qua Hinh 11.1G
trong tam v3 vuodng goc vé6i chiéu
dai clia mit phing nghiéng.

- Ap dung dinh luat bao toan co ning cho chuyén dong ctia méi lon, taco :

1 1 5
_1 1 1
mgh .2Ia)2+2mv 1
v6i  h=Ising, w=%, v = 2al )
Thé (2) vao (1), ta dugc :
g= &Sina
1
1+—2
mr

Vi m va r cia hai lon nhu nhau, nhung / clia lon c6 ba thanh sit & sit truc
nho hon / cha lon c6 ba thanh sit & xa truc hon nén lon nay c6 gia t6c 16n

21 ‘ N e . .
hon. Dot = \/; nén lon nay s€ tdi ddu dudi cua mat phang nghiéng trudc
lon ¢6 ba thanh sit & xa truc hon. Thi nghiém x4c nhan diéu du dodn nay.

11.2. Bulong chuyén dong trén dudng
tron ban kinh r quanh truc nim
ngang dudi tic dung cta luc huéng
tam 13 hgp luc cua céac luc cang Tl ,

Tz va trong luc P tic dung lén
bulong (Hinh 11.2G). Momen cia
hop luc d6i vé6i truc quay M =0 nén Hinh 11.2G .
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11.3.
~ C6 thé€ ban Hiing d 1am nhu sau :

-11.4.
- (kh6i luong gin bing nhau, chiéu dai hai con lic nhu nhau, géc léch ban

11.5.

120

momen dong lugng ctia bulong d6i véi truc quay L =Iw = mw dugc
béo toan. Trong thoi gian ngén, coi nhu khong tén hao do ma sat.

Trong khi buléng dang chuyén déng tron quanh truc nim ngang, néu ta
dua hai tay ra xa nhau hon thi r s& giam di nén @ s& tang lén, bulong sé&
chuyén dong tron nhanh hon. Nguoc lai, néu dua hai tay lai gdn nhau hon
thi 7 s& ting 1én va @ sé& gidm di, bul6ng s& chuyén dong tron cham hon.

Hudng dan gidi : Dung kién thitc vé momen quén tinh.

~ Dung tdm bia cimg 1am moét mét phéng nghiéng.

— Dat hai qua cdu canh nhau trén dinh déc réi tha cho tu 1an xuéng déc.

— S& thay mot qué lan nhanh hon qua kia.

Tir 46, ban Hung keét luan qua cdu lan nhanh hon 12 qua c4u nhom, qua kia
1am bing déng.

Gidi thich :

Hai qua cdu cling lan, trong d6 phai c6 thanh phdn chuyén dong tron. Ma
trong chuyén dong tron, dai lugng quyét dinh gia t6c khong phai 13 kh6i
lvong ma 12 momen quén tinh.

‘Tuy hai qua cdu cling kh6i lugng va kich thuéc ‘bén ngoai, nhung do
' khéi lugng riéng cia nhom nhé hon déng nhiéu nén 16p vé6 nhém cha qua

cdu nhom s& day hon, do d6 béan kinh trung binh cta 16p vo nhém s€ nho

‘hon 16p vo dong.

Ta bi€t momen quén tinh / ~ R, suy ra qua cdu nhom c6 momen quan tinh
nho hon va né s€ lan xuéng nhanh hon.

Mic diu diéu kién ban ddu ctia dao dong clia hai con lic gan nhu nhau

d4u nhu nhau) nhung con lic c6 1ap c6¢c c6 dién tich bé mat 16n hon nén

.ch1u luc can clia khong khi 16n hon rat nhiéu. Vi vay, dao dong chia n6 tit

dén nhanh hon va chu ki ciing bi thay déi.

Vi du : Néu buldng c6 khéi luong khoang 200 g thuc hlén dugc khodng
200 dao dong toan phin trong 6 phiit-thi khi lip c6c, n6 chi thyc hién dugc
khoang 85 dao dong toan phdn trong 3 phit.

Khi dung ngén tay bing vao doan nan hoa 1, doan nan hoa nay s€ dao
dong. Dao dong clia doan nan hoa 1 dugc truyén qua thanh gé t6i cdc doan



nan hoa 2, 3, 4 va 1am cho cic doan nay ciing dao dong. Khi ta biing vao
doan nan hoa 1 ¢6 tén s6 riéng bang tdn s6 riéng clia doan 4 thi xay ra hién
‘tugng cong hudng dao dong. Cic doan nay s€ dao dong vdi bién do 16n
nh4t va 1am d6 mi gidy doi trén doan 4 ma cdc mii khac khong dé.
11.6.‘Hu'o"ng ddn gidi : Dung quy luat dao dong ctia con lic don. |
| — Tao con lic don : 14y cu6n chi 1am vat ning va sgi chi lam day treo.
— Diing dong hé do chu ki con lac don, r6i tim ra d6 dai day treo dé 14y dé
1am thudc day do do dai.
— Dung cudn chi do d¢ dai cic canh clia cin budng, rdi so sdnh véi thudc
day da tao ra & trén.
— Tinh thé tich 16p hoc V= abh.
11.7*. Huong dén gidi - |
— Hai am thoa c6 tdn s6 gin nhu' nhau, dé gdn nhau nén khong khi s& cé
dao dong téng hop.

- Ban ddu c6 thé coi nhu ha1 dao dong cung tdn s6, nhu'ng c6 chénh léch
nho vé pha. :

— D9 léch pha cit tang dén do tich luy tir d6 léch clia méi chu ki.
— T4t y€u s& din t6i c6 lic x4y ra nguge pha, c6 lic xay ra dong pha.
— Két qua la nghe thdy dao dong tdng hop hic to lic nhé theo mot chu ki
16n hon nhiéu so véi chu ki cia méi dao dong rieng. Hién tuong d6 goi -
la phach.
11.8*. Hudng ddn gzaz Van dung kién thitc vé hién tugng phach.
— Treo hai con l4c canh nhau, cung d() cao. -
~ Tha cho hai con lic dao dong vdi cling bién do va pha ban d4u.

— Gid sir ta thdy con lic A dao dong nhanh hon mot chiit thi s& thdy con lic
dao dong v6i do léch pha tang dan. Pén mot Lic ndo d6 thi hai con lic lai
dao dong clng pha.

— D&m s6 dao dong cua con lic A ké tir khi déng pha dén lan dﬁng pha
ké tiép.

— Tir d6 tinh dugc chu ki chia con lic B theo A : nla=n-1Tg
Trong d6 n la s6 dao dong clia A ma ta dém dugc, T, 1 chu ki clia con
~ lac A di cho, (n - 1) 12 s6 dao dong chia B.
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11.9. Huomg ddn gidi : Van dung kién thic vé truyén séng.

— Vi ban d4u mit h6 yén tinh nén né chi lay dong khi hon dé da roi xudng
va tao thanh s6ng mit lan truyén vao bo.
— Diing d6ng hé do thoi gian ¢, : tir khi hon d4 cham nuéc dén khi gon
s6ng dau tién cham bg. o
— Do thdi gian #, ting v6i s6 1an séng cham bo 14n thif #» ma ta d€m dugc.
— Ding thuéc thing do A, khoang cdch giifa hai bung séng lien tiép
(gan bo).
T d6 suy ra : — Tdn s6 séhg f= ;n_

o 2

— Téc do truyén séng v = fA. Két qua c6 khoang cich x = vt;.

11.10. Huong ddn gidi : Van dung kién thitc séng dimg, cong hudng.

— Khi rét nuée, nude roi va cham vao nudc trong phich tao ra dao dong,

“dao dong truyén qua khdi khong khi trong phich tao thanh séng am.

— Ngu6n 4m nay 12 mot tap 4m, nén c6 14t nhiéu tdn s6 khéc nhau.

— Cot khi trong phich c6 thé tao thanh séng dimg nhu mét hop cong hudng
ing vdi budc séng 7

~ Khi nudc ca?mg ddy, cot khi cang ngén s& cOng hudng v6i 4m c6é budc

séng cang ngén tic 1a tdn s6 cang cao. Két qua ta nghe théy am thanh cao
dén cho dén khi nuéc dady phich.

11.11. Thyc chat Héc di 1am thi nghiém v6i mot may Rom-cop ma hién nay rat
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“nhiéu trudng phé thong da c6. Khi déng khod dién phia trén K (Hinh 11.10),

dong dién s& chay qua cudn day-so cdp (it vong) clia cudn Rom-cop, 161 st
clia cudn day bi nhiém tir va hut thanh sat dén di¢n 1am ngét mach dién tir
bd pin, 16i sat mét tit tinh va khong hiit thanh st din dién 1am cho mach lai
déng kin. :

Hién tuong ti€p dién lién tuc khién cho dong dién so cdp lic c6, Lic khong,
bién thién lién tuc. Theo quy luat cAm dng dién tir, & cudn thi cdp (rat
nhiéu vong day) s& xuét hién ‘suat dién dong cam dng kha 16n cd 10V va

- x4y ra hién tugng phong tia lira dién gifta hai qua c4u. Tai ving tia Itra dién

xudt hién, cé dién tir trudng rdt manh va lan truyén téi cdc mdy thu séng
dién tir dat cdch d6 khoang 50 m.



11.12. Hai ch6 sai 1a mach chon séng LC bi dodn mach (Hinh 11.11) s& khOng thu
dugc song ; ngudn dién mac sai cuc (+), (-) , tranzito khong khuéch da1
duoc, tham chi cédc 16p chuyén ti€p ban din bi hong.

11 13 Hudng ddn gidi : Van dung tuong tic giira ti trudng va dong dién.

~ Pua nam cham lai gdn béng dén sao cho dudng sitc gan vuong goc véi
soi dot.

— Néu thdy soi d6t rung manh 1én thi dong dién 13 dong dién xoay chiéu.

— Néu khong thdy rung thi dong dién 1a dong dién khong déi. |

Gidi thich : |

— T trudng ctia nam cham tic dung 1én sgi d6t c¢6 dong dién chay qua

Néu ]a dong xoay chiéu c6 chiéu thay déi lién tuc thi hIc tic dung ciing s&
déi chiéu lién tuc va lam sgi d6t bi rung.

11.14. Huong ddn gidi : Van dung dac diém cha von k€ va clia ampe k€.

— Nhan xét : cuon day dé€ do I s€ c6 dién trd nhd, twong ty dién tré clhia mot
ampe k€&, con cudn day dé do U sé& c6 dién trd 16n hon nhiéu.

— Pénh ddu bén dién cuc 12 1, 2, 3, 4.

— Ding mot s¢i day, n6i mot dién cuc bat ki vao mot day dién nguén (vi du
cuc 1).

— Duing hai day con lai n6i vao béng den, ta goi 12 hai day q, b.
. —N6i a vao day nguén con lai, cham b vao 14n luot véi ba dién c1,ic.

Néu dién cuc nao dén sing thi cuc d6 1a cing cudn day véi cuc da néi truc
ti€p véi day ngudn. Lic d6 béng dén di mic néi ti€p véi cuon day.

— Sau d6, méc ndi ti€p den vé6i timg cudn day, cuon nio dén sing hon thi
d6 1a cudn do 7, con lai 1a cudén do U.

11.15. Hudng ddn gidi : Van dung cong thitc mdy bién 4p.
— D€ h& mach thit cdp, méc cudn so cip vao ngudn xoay chiéu.
— Ding von k€ do dién 4dp so cap U, va th cap U,.. .
— Cu6n s¢i day din nhé quanh 15i tir cia mdy bi€n 4p khoang 10 vong.
- — Ding von k€ do dién dp hai ddu cudn day ta vira cu6n, do dugc Us.

— Ta s& c6 U; ting véi 10 Vf)ng, tir d6 tinh dugc s6 vong ng v6i U, va U,.

123




11.16. Hudng ddn gidi : Van dung hiéu ing hoat nghiém.

— Pen Ong thdp sdng bing nguén dién xéay chi¢u 50 Hz phc’)ng dién qua
chét khi, nén khong phét sdng lién tuc ma tét réi sing 100 14n trong 1 gidy.
— Khi nhin cdnh quat dang quay déu dué6i 4nh sing deén 6‘ng, s€ c6 ba
kha nang : ~

-+ Néu c4c c4nh quat d8i vi tri 100 14n trong 1 gidy thi ta s& thdy hinh nhu

cac canh quat ding yén.

"+ Néu nhiéu hon 100 14n mot chiit thi ta s& thdy quat quay ding chi€u

nhung cham.
+ Néu it hon 100 14n mot chiit thi ta s&€ th4y hinh nhu quat quay nguoc.

— Khi dung 4nh sdng cna den sgi d6t thi khong c6 hi¢n tugng trén, vi dén
sgi dst c6 qudn tinh nhiét 16n, do d6 4nh sédng phdt ra gin nhu lién tuc, mac
du dién ngudn 1a xoay chléu

11.17. Huodng ddn gidi : Van dung dic tinh chia dong dién xoay chiéu 1a luén gay

ra mot tir trudng bién déi & ving xung quanh.

a) bat bén canh cdp dién khung day c6 nhiéu vong sao cho mat phéng
khung day song song véi c4p dién.

— N6i khung day v6i mot ampe k€ nhay, kim ampe k€ s€ quay do dong
dién cAm tng. ‘

b) Néu trong cép 12 dong dién mot chiéu thi khong dung duge cach do nay.

Vi khi d6 tir trudng cua dong dién 1a tu tru(mg khong bié€n thién theo
thoi gian.

 11.18. Huodng ddn gia’i : Van dung tuong tc giita tir trudng cia Trdi Dat véi tx
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trudng cua khung day c6 dong dién chay qua.
—Dung day déng quéin thanh khung day tr(‘m cung.

— Xuyén hai ddu khung day qua miéng x6p, khong dé tlép xiic nhau, méi
diu day nho ra khoang 5 cm.

- Cao sach 16p son céch dién cha hai ddu day, sau d6 mot ddu n6i v6i mot
miéng k&m nho, con ddu kia dé nguyen day dong.

— Pha mudi vao nudc tao thanh dung dich dién phan.



— Tha khung day da gin trén t&m x6p vao c6c nuéc mudi sao cho hai dau
day ngép trong dung dich dién phan, va khung néi khéng cham vao c6c.

— Doi khung 6n dinh, mat phing cta khung bi dinh huéng vuéng goc vé6i
kinh tuyén tir ciia Trai Dat.

Gidi thich :

— Nuéc mu6i véi hai cuc dong, kém da tao ra mot pin cung cap dong dién
qua khung day va tao ra tir truong cta khung day.

— Tir trudng cua Trai Dit tuong tac v6i tir trudng khung day 1am cho khung
bi dinh huéng nhu mét kim nam cham.

11.19. Anh clia ngon lita nén hoic cla day t6c béng den qua lang kinh nudc

~ (dugc tao bdi mit guong va khéi nuéce trén mat guong) gébm nhiéu dai mau,

di d6 ndm & dudi va dai tim nim & trén. Khi diéu chinh do nghiéng cia
guong t6i mot gia tri thich hgp thi ta nhin thdy anh nay.

- 11.20. Do hién tugng nhiéu xa 4nh sdng qua mot khe, ta quan sit thdy mot he

van sdng t6i xen k€&, d6i xdng nhau qua van sdng trung tam. Van sdng

trung tam 1a sdng nhét, con cic van sdng khac thi md ddn. Bé rong clia van
sdng trung tam 16n hon bé rong clia cdc van sing khic.

11.21. Do hién tugng giao thoa 4nh sdng qua khe Y-ang va vi 4nh sdng trang 12
tap hop ciia vo s6 cic séng dnh sdng don sic khic nhau, khoang van phu
thudc vao budc séng dnh sing nén ta s& quan sit thdy nhiéu hé van giao
thoa chéng chip 1én nhau mot phin cia cic séng 4nh sing don sic. Dic
biét, ta thdy rd h¢ van giao thoa clia séng 4nh sing do.

- Néu ta lan lugt dat t& gidy béng kinh mau d6, mau xanh vi mau tim vao
khodng giita ngon lira clia cay nén va khe Y-ang thi ta chi quan s4t dugc he
van giao thoa clia séng 4nh sdng c6 mau tuong ing.

11.22. Hudng ddn gidi :

— Ban Binh dua nam cham lai gdn man hinh tivi, quan sit xem hinh bj léch
v€ huéng nao (vi du léch 1én phia trén).

— Bi€t man hinh tivi phdt sdng nho tia dién tir dap vao. Tir d6 suy ra chiéu
dong dién di tir phia man hinh dén duoi dén hinh.

— Ap dung quy tic ban tay trdi s€ xac dmh dugce chiéu tir trudng va suy ra
cyc ciia nam cham. '
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11.23*. Tur Hinh vé 11.3G, ta thdy quy

. ; . : . 1 .
— T i thuyét, ta viét cdc phuong trinh : x = vyt ; y = Eat ;a=

126 -

dao cua hat a (duong cong 1) ¢6 -

do cong 16n hon cha hat g

, » Y ’
“(dudng cong 2). Phuong trinh quy yz | | x

dao c6 dang y = kx®. So sénh céc _'\\2)

~ gid tri y;, y, tai cing mot toa do x, T T+ 1 1 1 + + + 1

ta thdy ti s6 hai doan thing - ' Hinh 11.3G

252 Tirds, suy ra :

)

%>2 (1)

m02

/= —- ; F = gE cho mbi hat.
Tix d(’),’ta co:

kh_ W
Lolw @

Tix (1) va (2), suy ra: W, < W,.



Phdn mot :

Chuong I :
Chuong Il :
Chuong Il :
Chuong IV :-
Chuong V :
Chuong VI :
Chuong Vil :
Chuong Vil :
Chuong IX :
Chuong X

MUC LUC

PE BAI
Péng Iuc hoc vat ran
Dao dong co
Séng co

Dao dong va song dién tur
Dong dién xoay chiéu

Séng anh sang

Lugng ti anh sang

Sd luge vé thuyét tuong déi hep
Hat nhan nguyén tir

Ti vi m6 dén vi md

Bai tap thuc hanh

Phan hai :

. Chuong | :
Chuong Il :
Chuong Il ;-
Chuong IV :
Chuong V :
Chuong Vi
Chuong Vil :
Chuong Vi ;
Chuong IX :
Chuong X :

HUGNG DAN, LOI GIAI VA PAP SO

Péng Iuc hoc vat ran

Dao dong co

Séng co »

Dao dong va song dién tu
Dong dién xoay chiéu

Séng anh sang

Lugng t&f anh sang

Sa lugc vé thuyét tuong déi hep
Hat nhan nguyén tl

Ti vi mé dén vi md

Bai tap thyc hanh
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25
29
37
47
54
55
60
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69
73
85
91
95
97
104

112
113
118
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S&in: 272. S8 xuat ban: 720-2007/CXB/564-1571/GD.
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