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LOINOI PAU

K€ tir. nim 2007, viéc thi tuyén vao cic trudng Pai hoc — Cao
ding hay t5t nghiép Trung hoc phd théng d6i véi mon Vat li sé
dugc t8 chie biing hinh thifc tric nghiém khich quan.

Chiing toi bién soan quyén : “Tép gidi bo dé tric nghiém luyén
thi dai hoc mén V4t li” 6n luyén thi t5t nghiép THPT va Pai hoc
dudc bién soan trén cd sd hudng din dé cuong 6n thi mdi clia B
Giao duc va Do tao, quyén siach gdm c6 2 phin :

- Tém tdt Ii thuyét va mét s6' vdan dé cdn luu §

- 10 b dé va huéng din gidi

Mdi bd dé déu cé 50 ciu tric nghiém cdu tao theo thong bdo

ctia BO Giao Duc va Pao tao. Cu thé nhu sau : Dao ddng cd hoc
(6 cau), S6ng ¢d hoc, Am hoc (4 cau), Tinh chat song cia dnh sang
(6 ciu), Lugng tit 4nh sdng (5 cdu), VAt li hat nhdn (6 ciu)
‘ Mong riing véi quyén séch niy va s tich cuc rén luyén trong
gua trinh hoc tap, cdc hoc sinh sé dat dugc két qua t5t dep. Ching
tdi ciing mong dén nhédn sy gép y xdy dung ctia ban doc d€ cuén
sach dugc hoan chinh hon trong 1an tdi ban.

TAC GIA







A. TOM TAT Li TﬂUY}‘éT VA
MQT SO VAN PE CAN LUU Y

Phdn mot. DAO DONG VA SONG
‘Chuong I: DAO PONG CG HQC

I. Dao ddng tuin hoan va dao dong diéu héa. Con Kic 16 xo

1. Dao dong

Dao dong 14 mdt chuyén dong cé gi6i han trong khdng gian, lap di
1ap lai nhiéu 14n quanh mét vi tri can bing.
2. Dao déng tudn hoan

e Dao dong tudn hoan 1a dao dong ma trang thai chuyén dong cia
vat dugc 14p lai nhu cii sau nhitng khodng thdi gian biing nhau.

e Chu ki T: Chu ki la khodng thdi gian ngdn nhat sau dé trang
thdi dao dong l4p lai nhu ci.

e Tan s6 f: Tan s 1a s6 1an dao dong trong mot don vi thdi gian
Ta c6: f= %; Pon vi tdn sb 1a hec (Hz)

3. Con ldc 1o xo, dao déng diéu hoa

* Con 14c 16 x0 gbm mdt hon bi khéi lugng m gdn vao mot 16 xo
khéi lugng khong ddng ké.

— Chon géc toa dd O tai vi tri can bing, truc toa do Ox trung
v6i dudng chuyén dong.

* Con l4c 10 x0 dao ddng dudi tdc dung cda luc hdi phuc ti 16 vdi do
dich chuyén cia vat ra khdi vi tri cin bing:

F = -kx
+ k 1a hé s8 dan héi (46 cing) cta 1o xo (N/m).
+ D4u trir chi luc F nguge chiéu véi do dich chuyén x.

+ Luc F c6 gid tri nhu nhau tai moi diém trén 10 xo (khi khéi
lugng 10 xo khéng dang ké).




e Theo dinh luat IT Niuton, ta c6:
F=ma

ma=-kx = a=-—Xx > X =——x-"
m m

o y &
= xX'z-0x=0v6io= |—
m

¢ Phuong trinh dao dong: x = Asin(or + ¢)

e Dao dong diéu hoa 1a mdt dao dong dugc md ta bing dinh luat
dang sin (hodc cosin) trong dé A, ®, ¢ 1a nhitng hing s6.

» Trong phuong trinh dao dong, x goi la li d, A goi 1a bién dd dao

dong.
e Chu ki dao dong T = 2% = 2n\/§_‘
w k

1. Khdo sat dao dgng diéu hoéa
1. Chuyén déng tron déu va dao dong diéu hoa
Dao dong diéu hoa c6 thé dugce coi nhu hinh chiéu cia mot chuyén
dong tron déu xudng mot dudng thing nim trong mit phéng quy dao.
2. Pha va tén sé cua dao dong diéu hoa '
e (ot + ¢) goi la pha cia dao dong
e ¢ goi la pha ban dau
e » goi 1a tan s6 goéc
3. Dao dong tu do
e Dao dong tu do 1a dao dong ma chu ki chi phu thudc céc dic tinh
ctia hé, khong phu thudc cdc yéu té bén ngoai.
e Hé c¢6 kha niang thuc hién dao dong tu do goi 14 hé dao dong (va
sé dao dong theo chu ki riéng khi dugce kich thich dao dong). *
4. Vén téc va gia téc trong dao dong diéu hoa
Ta cé6: v =x = oAcos(ot + ¢)
a=v =x"=-0%%
5. Dao dong ciia con ldc don
e Con ljc don gém mdt hon bi ning treo vao mot sgi day (hon bi
¢6 khdi lugng m va kich thude nhé so véi d9 dai cia day. Sgitday
khéong gidn va c¢6 khdi lugng rat nhd so véi m).



* Chon O lam diém géc trén quy dao OP 14y lam truc toa do.
e Phan tich P = mg thanh F (can bang véi luc cang day T) va F
vudng géc véi day.
e Theo dinh luat II Niuton, ta ¢é:
mi =F >ma=F
= —Psina = -mga

L. . ' S
v6l sina =a = 7

= s"=-0%véio= \/:lg

* Chu ki cta con l4c don

T=ﬁ=27t\/z
® g

. Nang lugng trong dao dong diéu héoa
1. Sy bién déi nang lugng trong qua trinh dao déng
Trong qua trinh dao dong cGia con 15c 1o x0, ludn ¢6 su bi€n d8i
nang lugng qua lai giita dong nang va thé nang. Khi hon bi trd lai vi
tri cdn bang thi dong ning tang, thé ning gidm. Khi hon bi chuyén
dong xa vi tri can bling thi dong ning gidm, the ning ting.
2. Su bao toan co ning trong dao dong diéu hoa
* Dong ning:
Eq = % mv® v6i v = wAcos(wot + ®)
¢ Thé ning:
E; = %kx2 v6i x = Asin(ot + )
e Co ning:
1, 1,., 1,
E=Es+E = “mvi+ —kx?= —kA
2 2 2

* Trong sudt qud trinh dao déng, co nang khong déi va ti 1& veéi
binh phuong bién ds.




IV. Su tdng hgp dao dong
1. Suw léech pha ciia hai dao dong
Hiéu s6 pha ctia hai dao dong ciing tan sé:
Ag = (ot + @1) — (0t + @2) = @1 — @2

+ A@ > 0, (91 > ¢2): Dao dong 1 sém pha hon dao dong 2 (Dao dong
2 tré pha hon dao dong 1).

+ Ap < 0, (¢1 < ¢2): Nguge lai, dao dong 1 tré pha hon dao dong 2
+ A = 2nn: Hai dao dong cung pha.
+ Ag = (2n + 1)n: Hai dao dong ngugc pha.
2. Phuong phap vecto quay (vecto Frexnen)
Dao ddng didu hoa x = Asin(wt + ¢) duge biéu dién bang mt vecto
A c6: X
_ Goctai O | X o
— Do 16n: ti 1é v6i A '

— A hop v6i phuong ngang 1 géc o o

- A quay ngudc ch1eu kim déng hé v6i 0]
van tdc goc o.

" Hinh chiéu ctia A trén truc Ox biéu dién dao dong diéu hoa da cho.
3. Téng hop hai dao dong diéu hoa cing phuong, cing tan sé
e Cho hai dao dong diéu hda ciing phuong, cing tan sb o.
e x; = Ajsin(ot + ¢1); X2 = Agsin((ot + ©2)
+ Dao dong tong hop cing 1a dao dong diéu hoa cung phUorng,
cung tan s6 o.

® X = X; + Xo = Asin(ot + ¢)
« Phuong phép gidn d6 vecto quay (phép vé Frexnen):
4+ Vé OM, va OM; biéu dién x, va x, X
+ Dao d6ng tdng hgp
X = X; + X2 dugc biéu dién béi:
O_I\./I = Wl + OTIZ (1)
Chié&u 1 1én 2 truc toa d6

.Asing = A;sing; + Agsing, @)

Acoso = Ajcosg; + Agcosp, (3) O (gbc)



T (2) va (3) ta suy ra:

A’ = A% + A? + 2A,A5c08(93 — 1)
A sing, + A,sino,
A cosp, + A,cos0,

Pha ban d4u: tge =

e 2 dao dong thanh phdn cing pha

= @2 — ¢1 = 2n7

>A=A + A
e 2 dao dong thanh phan ngu’dc pha

=S0—-01=2n + 1)n

= |A1 — Ay
e Né&u d5 léch pha la bat ki, ta cé: |A; — Al < A < A; + A, \
V. Dao ddng tit dan va dao déng cudng biic

1. Dao déng tdit dan |
— Dao dong tat dan 1a dao dong c6 bien do gidm dan do luc can cia
mdi trudng. Luc cdn cia mdi trudng cang 16n, bién dé dao dong
cang gidm nhanh va c¢6 thé khong dao dong duge.
— Sy tdt dan cta dao dong c6 khi ¢6 loi, c6 khi cé hai tuy theo muc
dich va yéu ciu cu thé.
2. Dao dong cuong bic
Khi téc dung vao vat dao ddng mot ngoai luc bi€n thién tuidn hoan
goi la luc cudng biec; F, = Hsin(wt + ¢)

Néi chung f = —2(—”— # fo cda con ldc. Sau mot khodng thoi gian ngdn
: n

At, vat s&é dao dong v6i tan s6 cla luc cudng bic. Dao dong nhu thé
dugc goi 1a dao dong cudng bie.
3. Sv cong huong
- Hién tugng bién d¢ cia dao dong cudng bic tang nhanh dén mot
gid tri cyc dai khi tan s6 cia luc cudng'biic bing tan sé riéng cia
hé dao dong duge goi 1a sy cong hudng.
— Ma sét cang nhé, su cong hudng thé hién cang rs.
— Cong hudng c6 1gi hay hai tiy tig trudng hop cu thé.
4. Sv tv dao dong

Su dao dong dugc duy tri ma khong can. téc dung cia ngoai lyc
dugc goi 1a syt tu dao ddong. Nang lugng dé bu lai phan nang lugng da
tiéu hao do mot bo phén riéng trong hé thuc hién. Tan s6 va bién do
dao dong van giif nguyén nhu khi hé dao déng tu do.




VI. M6t sé van dé can luu §

1.

N&m dudc phuong trinh chuyén dong trong dao dong diéu hoa: dinh
nghia dugc cdc dai lugng vat li trong phuong trinh dé.

. Mot vat s& dao déng diéu hoa khi hgp luc tdc dung 1én vat c6 dang

F = —kx; v6i x 1a 1i d6, k 1a hing s6 dic trung cho hé.

. Cin luu ¥ khi con ldc 10 xo dao dong theo phuong thdng ding thi

hop luc téc dung 1én vat trong qua trinh dao dong, c6 thé xem la
“d% bién thién cta luc dan hdi” hay con goi 1a luc phuc héi ciing c6
dang —kx. Lic nay luc dan héi (lyc cing cia 10 xo) khdc véi lyc
phuc hdi. ,

N&u bién dd A < véi Aly 1a 46 gidn thém cda 1o xo khi treo vt nang

vao (Aly = Ek-g-) thi luc dan hdi cue dai 1a k(A + Alp) va nhé nhat biing
khéong. N&u bién do A < Al, thi luc dan hdi nhé nhat k(Al, — A):

. Luu ¥ céc cdng thdc lugng gidc sau d€ dé dang tinh duge 1i do, van

tdc, gia toc, lyc phan hdi tai mot thoi di€ém nao dé:
. T I .
sin(a + é—) = cosa; cos(a + 5) = —sino

sin(—x) = —sinx = sin(x + w); cos(-x) = cosx

5. Viét phuong trinh chuyén dong x = Asin(et + ¢), ta cdn xédc dinh A,

o va ¢. Ching thudng dugc xac dinh nhu sau:

e Xdc dinh o tu: © = \/E = 9nf = .2_n
m T

2 2
X v

2 2A2
o Xédc dinh A tit: & @A
A= 3 vé6i L 1a chiéu dai quy dao

=1

o Xac dinh ¢: thudng duge xdc dinh tit didu kién ban dau:

t = 0 = x = Asing; v = 0Acos@

6. Bidu thuc cia co ning toan phan

E= ke + 1ove= Ly (*)
/ 2 2 2 ‘
1 2 o~ N h 2 < X2 2
-2—kA ciing 13 1 dang cba phuong trinh: el
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(Chia 2 v& cia (*) cho lkAz). Do dé, thay vi khi t gitta x va v dé

dugc phuong trinh déc lap véi thO'l gian, ta c¢6 thé s& dung biéu
thic cha co nang toan phén. ,

Tuy nhién, d6i véi con 14c don, khi dao dong nhg, phuong trinh doc
lap v6i thoi gian van c6 nguyén gid tri khi dugc dung dé xac dinh
cdc dai lugng vat 1i trong dé.

Diéu can luu § thém 14 khi si dung bidu thite (*) thi cAn chd ¥y ddn
vi cha cdc dai lugng vat li trong bidu thic dé phai dUGc st dung
trong hé SI.

Chuong II: SONG CO HQC - AM HOC

I. Hign tugng séng trong co hoc

1,

Séng co hoc: Séng co hoc 1 nhitng dao dong dan héi lan truyén

theo thdi gian trong mét méi truong vat chat.

— Séng truyén dude trong moi chat rén, 16ng va khi.

- Truyén séng tdc 1a truyén pha dao doéng, trong khi cdc phan ti
vat chat khong truyén di ma chi dao dong quanh vi tri can bing.

. Cac loai séong

a) Séng doc: C6 phuong dao dong tring véi phuong truyén.
b) Séng ngang: Cé6 phuong dao dong vudng géc véi phuong truyén.

. Buéc song: Khodng cach giita hai diém trén phuong truyén séng

gan nhau nhéat va dao dong cing pha v6i nhau goi 1a busc séng. Ki

hiéu: A.

+ Nhitng diém cich nhau mot s& nguyén buéc séng trén phuong
truyén thi dao dong cung pha vé6i nhau.

+ Nhitng di€ém c4dch nhau mét s§ 1é nida bude séng trén phuong
truyén thi dao dong ngugc pha nhau.

. Chu ki, tan sé va vén téc cia song

* Chu ki cia séng dao dong bing chu ki chung cua cac phan ti vat

chit c6 séng truyén qua va f = % tan s6 dao dong cda séng.

* Buéc séng con duge dinh nghia 1a quing dudng séng truyén di
dugc trong mot chu ki dao dong cia ching..

11




* Van t6c séng 14 van téc truyén pha dao dong.

v
A= —;A=v.T
f v

5. Bién do va ndang lugng cia séng

a) Bién dé séng: 1a bién do dao dong cia cdc phan tir vat chat tai
- diém séng truyén qua.

b) Nang lugng:

— Qué trinh truyén séng la qué trmh truyén niang luong.

— Nang luong séng tai tung diém ti 1& véi binh phuong bién dd
séng tai diém d6. Nang lugng séng giam ti 18 v6i quing dudng
truyén séng.

II. Song am

1. Séng ém va cam giac am: Séng am la nhitng séng doc truyén
trong modi trudng vat chdt, ¢6 tdn so trong khodng 16Hz -
20000Hz va giy ra cdm gidc Am trong tai con ngudi.

2. Su truyén am - Van toc am
- Song am truyén duge trong tit cd cdc modi trudng khi, 16ng va

rén. Van t6c truyén 4m phu thudc tinh dan hdi, mat do cua moi
truong va ca nhiét do.
— S6ng 4m khong truyén dugc trong chan khong.

3. P6 cao cua ém

+ Do nhitng 4m c6 tdn s6 khac nhau gy cho ta nhitng cdm gidc &m
khdc nhau, 4m c6 tdn s8 16n goi 1a 4m cao hodc thanh, &m c6
tAn s6 nhé goi 12 4m th4p ho#c tram.

+ Do cao cia 4m 13 mdt dic tinh sinh }i cia 4m, né dua vao mot
dic tinh vat li cia 4m 1a tan so.

4. Am sdc
+ Tai cia mdi ngudi phan biét nhitng 4m c6 sdc thdi khdc nhau.

Pic tinh d6 cia am goi 1a &m séc.
+ Am séc 1a mdt dac tinh sinh i cia 4m, né dya vao déc tinh caa
am 1a tdn s6 va bién d6.

5. Ning luong am
+ Séng 4m mang ning luong ti I& véi binh phuong bién do séng.

+ Cudng do am 12 nang lugng dugc séng &m truyén trong mot don vi
thdi gian qua mdt don vi dién tich dat vubng goc véi phuong truyén
am. Pon vi clia cudng 46 am la W/m? (04t trén mét vudng).
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+ DPinh nghia mic cudng d6 4m L: L(B) = lg[fI—J
0
I: Gi4 tri tuyét déi cda cudng do am.
Ip: Gid tri cia cudng d6 Am chuén.
+ Don vi mic cudng 40 4m 1a Ben (B)
+ Thong thudng ngudi ta hay s dung don vi dexiben (ki hiéu: dB)

bing - ben. Suy ra: L(dB) = 1ozg[lJ
10 Rl
6. D6 to cia am: La mét dic tinh sinh li cda 4m, phu thudc cudng
dd 4m. Mdi tdn s§ 4&m Ung véi modt ngudng nghe khac nhau, nén
hai 4m c6 cuong d6 nhu nhau nhung c6 tdn sé khéc nhau thi ciing
¢6 d6 to khac nhau. ,
Nhitng 4m nghe dugc c6 miic cudng dd tir 0dB dén 130dB.
7. Nguén éam - Hop cong huing
e C6 2 nguon nhac 4m chinh 14 day dan cla céc loai dan va cot
khong khi trong c4c loai kén, sdo.
e Hop cong hudng 1a mot vat rong c6 khd ning cong huéng dsi véi
nhiéu tin s6 khdc nhau va ting cudng cdc 4m cé tin sé do.
Il. Giao thoa séng

1. Séng két hop, nguoén két hop
— Hai nguon dao dong ciing tdn s6 va cing pha hodc vé6i do léch
pha khong d6i duge goi 14 hai nguén két hop va séng ma ching
tao ra dugc goi 1a séng két hop.
2. Giao thoa séng
— Giao thoa séng la su téng hgp cda hai hay nhiéu séng két hop
trong khong gian, trong d6.c¢6 nhitng chd ¢6 dinh ma bién do
séng dugc tang cudng hoic bi gidm bét.
— Xét A va B 1a hai ngudn dao dong cing tin s§ va cing pha vdi
nhau, séng cia ching truyén t6i diém M.
— Phuong trinh dao dong séng tai A,B & thoi diém t:
u = asinot
— Phuong trinh cla dao dong séng tai M cdch A mét doan di, cdch
B mét doan d, duge truyén tir A B.
od, )

A\

u, = asino(t — ﬂL) = asin(ot -
v
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ug = asino(t - E--) = asm((ot — ———)
v

- Dao dong tai M 1a su téng hop cla hal dao déng trén (cé cung
tan s6) nhung do6 léch pha:

d,~dy] od 2nd

v v T h

vdi d = |d; — dg| 1a hiéu duong di -

e Hai song cuing pha»Ag = 2nn = _2;_d

Ap =0

Suy rad = nA (n = 0, 1, 2,...). Tai cdc di€m hai séng cung pha,
bién d séng téng hop cuc dai: A = 2a

e Hai séng ngugc pha: Ap = (2n + 1)n = %

Suy rad =(2n + 1)% . Tai cdc diém hai séng ngugc pha, bién
do6 séng téng hop cuc tiéu: 0
e Quy tich c4dc diém c6 bién do euc dai hofic bing 0 tao thanh
cdc ho heperbol nim xen k& nhau, tiéu diém la A, B.
3. Song dung
+ Khi séng t6i va séng phdn xa cla né cung truyén theo mot
phuong, chiing giao thoa véi nhau va tao thanh séng diung cé
nhitng nat 13 nhitng diém khéng dao dong va nhiing bung la
nhitng diém dao déng cuc dai.
+ Khodng céch giita hai nit va bung lién nhau bing nita buée séng.
+ S6ng dirng cho phép do A mot cach dé dang va xdc dinh dugc van
téc v khi biét A va f.
IV. Mot 56 vdn @& cin lwu §

1. Ndm vimg cdc dinh nghia: chu ki, tin s8, budc séng, vdn tdc séng.
Luu y don vi cdc dai lugng trong cong thie:
A= Y ovT
f
2. Khi quan sat séng truyén trén mat nuéc cdn luu y rang buéc séng

1a khodng cach gitta hai ngon séng va s& chu ki béng s6 ngon séng
trir 1. '



8. Hai diém cdch nhau mot khodng d trong cling méi trudng truyén

song thi léch pha nhau 1 lugng 1a Ag = —277:(1

4. N&m duoc li thuyét vé giao thoa séng.
* Séng tai hai nguon két hgp: u = asinwt = asin2xft

e Séng tai M do 2 ngudn ké&t hop truyén dén.

u; = asin(2xnft — 2nd—k‘)

uy = asin(2nft — 21:%)

UM = Up + Ug = 2c0s dl, ; d; nsin(2nft — nii—l—:;di
cn an o o < d, -d,
Bién d6 dao dong tong hgp la: A = 2a cos——x—
voi d=idi—do= KD aumiaco

’ d=|d;—dy =kA thi A =2a
5. ¢ Déi véi séng diung trén day A,B (c6 hai dau A, B ¢§ dinh), diéu

kién dé c6 séng dimng 14 [ = k%.
e Khodng cach gitta hai bung ho#c hai nit bat ki cdch nhau k—g.

* Khodng cédch giita mot di€m ndt va mot di€m bung bat ki cach
( 2k + 1] A
nhau
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Chuong IlII: DAO PONG DlgfsN - DONG DIEN
XOAY CHIEU |

I. Hi¢u dién thé dao déng diéu hdéa, dong dién xoay chiéu
1. Hiéu dién thé dao déng diéu hoa
® = N.B.Scosot = ®gcosot véi (DIQ = NBS
e = —®’ = NBSw.sinwt = Egsinot; véi E; = NBSw
- u = Ugsinot ‘
®, e, u: cac gia tri tdc thdi cia ti théng qua khung day, sudt dién
dong, hiéu dién thé trong khung.
@y, Ey, Up: cdc gid tri.cuc dai tuong dng.
o: tan sd goc.
2. Dong dién xoay chiéu
Dong dién xoay chiéu la dong dién bié&n thién diéu hoa theo thdi gian.
e N&u u = Ugsinot thi i = [;sin(ot — ¢)
¢: Db léch pha giita u va i, phu thudc vao mach dién.
3. Cac gia tri hi¢u dung
IO . —_ UO . - EO
7R TR
I, U, E: Céc gia tri hiéu dung cia dong dién, hiéu dién thé&, suit
dién dong.
e Cudng d6 hiéu dung ciia dong dién xoay chiéu béing cudng do cia
- mét dong dién khéng ddi ma néu ching 14n lugt di qua mot dién
tré trong nhitng thoi gian nhu nhau thi ching téa ra nhitng nhiét
lugng bing nhau.
e Cdc gi4 tri hiéu dung dugc do bang cdc dung cu do dién.

o] =

II. Dong dién xoay chiéu trong doan mach chi cé dién tré thuan,
cudn cam hodc tu dién

Poan mach | Biéu thic ciai . . .
N Dinh luat Om Gian do
chi cé va u
bién tré u = Upsinot . I, = U, 1
- ————
thuan R R 0 § X
U 0
1 = Igsinwt 1= =
R
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Ty dién C i = Ipsinot I, = Do o L

u = Upsin(ot — Ty Zc X
2 I- U
u tré pha hdi i T Z
mot goc u
2
Cudn cam L i = [ysinot

u = Upsin(ot + g)

u sé6m pha hon i

mot géc r
. 2 M

Il. Dong dién xoay chiéu trong doan mach khong phan nhanh
C (doan mach RLC) : :
1. Biéu thitc i va u
Néu i = Iysinot thi u = Ugsin(ot + ¢)
ho#ic N&u u = Upsinot thi i = Issin(ot — ¢)
2. D¢ léch pha ’
Lo - 1

Z -7
tg(P'—' LR c _ RCO)

+Loo>i = ¢ > 0: u s6m pha hon i
Co

+Lo3<—41— = ¢ < 0: u tré pha hon i
Co

+La)=L = ¢ = 0 u cung pha véi i
Co

véi Z= \/RM(Lw—CL)Z = 7= BB+ @, Lo
®

—  Z:Téng tré clia doan mach (Q)
4. Cong huong
Khi U khéng d6i, I cuc dai khi Z cuc tiéu
Z cuc tidu khi Lo = ”cl_ ldc d6 Zmin = R

®
. U 1 ..
Vi1 Lnax = E; o’ = ic va u cung pha véi i

L]
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IV. Cong sudt cua dong dién xoay chiéu
1. Céng suat: P = Ulcosop
U: Hiéu dién th& hiéu dung hai ddu mach.
I: Cudng do dong dién hiéu dung qua mach
cos: hé s6 cong suit

- (Péi véi mach RLC, cosQ = %‘Vdi Z = \/R2 +(Z, = 7))

2. Y nghia ciia hé sé cong sudt
‘a) cosg = 1 tic 1a ¢ = 0: Mach chi ¢6 dién tré thuan ho#c trudng
hop ¢6 cong hudng.
b) cosp = 0 tic 1a ¢ = ig: Mach khoéng c6 dién tré thuan, chi cé
cudn cam, hodc tu dién, hodc cudn cdm va tu dién.

c)O<cos<p<1tu’cla——g-<(p<0hoé00<cp<—2 Day 1a truong

hgp thuong gip.

D€ ting cudng hiéu qui cla viéc st dung dién ning, nguoi ta
phadi tim cdch ning cao gid tri cia coso.

' V. May phat dién xoay chiéu mot pha
— Nguyén tic cia mdy phat dién xoay chidu dua trén co sé cia
hién tugng cam wtng dién ti.
— M4y phét dién c6 hai phan chinh: ,
e Phan tao ra ti trudng goi la phén cdm: Nam cham vinh ciiu
ho#dc nam cham dién.
* Phén tao ra dong dién goi 1a phédn cing: cudn day
e B phén ding yén goi 1a stato, bd phan chuyén dong goi 1a roto.

e Tan s6 dong dién phét ra duge tinh: f = ;—0 P

n: s§ vdng quay/phut; p: s6 c4p cyc clia nam cham.
VI. Dong dién xoay chiéu ba pha

— Nguyén tdc vin giong nhu méy phét dién xoay chidu mot pha chi
khac la ba cuén day gidng nhau dit léch nhau 120° hay vé pha

bing ———(1/3 chu ki).
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— Dong dién sinh ra trong ba cudn day cé biéu thic:
. . . . 2
11 = Ipsinot; i; = Ipsin(ot — 23—” ); i3 = Ipsin [mt + ?n)

- Dong dién 3 pha c¢6 hai cach méc co bdn: hinh sao va tam gidc.
Trong cdch mic hinh sao c¢6 ba day pha va mot diy trung hoa,
khi tdi d6i xing dong dién trong diy trung hda i =i, + iz +iz = 0
L Ud = f U
U,: Hiéu dién thé& pha (gitta day trung hoa va day pha)
Uq: Hiéu dién th& day (gitta hai day pha)
VII. Pong co khong déng bo ba pha
— DPong co dién xoay chiéu hoat déng nhd mot tir trudng quay tao
ra trong stato, tit trudng dé tdc dung lén dong dién cdm ing
trong réto va lam quay rdto. ‘
- Ddng co khong dong b ba pha dung dong dién ba pha d€ tao ra
ti truong quay khi ta cho ba pha dién di vao ba nam cham dién
- cla stato dat léch nhau 120° trén mot vong tron. Péng co duge
goi 1a khéng déng bd vi van t8c quay cha réto nhé hon van tdc
quay cua tir trudng.
VII. May bi€n thé€, su truyén tai di¢n nang
1. Bién thé
a) Mach thi cdp hé:
Bé qua dién trd trong cdc cudn day:
U _E _N
U E N
U’ E’, N’: Hiéu dién thé, sudt dién dong, s§ vong cudn th cAp.
U, E, N: Hiéu dién thé, sudt dién dong, sé vong cudn so cap.
+ N >N = U > U (E’ > E): M4y tang thé
+N<N=U<U(EF <E): Mayhathe
b) Mach thit cdp kin:
N&u coi hao phi khong dang ké:
P=PhayUl=UT = L = U
‘ I U
2. Truyén tai dién ning
« Hao ph{ dudng day tai dién AP = IR = Pz.ﬁl%

R: Pién tré duong day
P, U; Cong sudt can truyén tdi va hiéu dién thé tai dién.
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e Dé gidm hao phi:
+ Gidm R n 14n = AP gidm n lan, khong c6 lgi do S tdng n lan
nén day nang, ton kém.
+ Tang U n l4n => AP gidm n?® 14n, thudng dugc 4p dung (ting
thé nho bién thé).

IX. Mot s8 van dé can luu ¥

1.

Biéu thite cua dong dién va hiéu dién thé

e Mu6n viét biéu thic tic thdi cia i hay u ta cdn xdc dinh bién d9,
tan s6 goc va géc léech pha gitta u va i.

e C6 thé chon pha.cia i ho#c pha cia u lam géc. Ta cé:

+ Néu i = Ipsinwt thi u = Ugsin(ot + ¢)
+ Néu u = Ugsinot thi i = Iy(ot — ¢)

e Trong trudng hop tdng quat, ta c6 géc léch pha gitta u va i la ¢
béing pha cta u trit cho pha cta i. Do d6 khi ¢ > 0, ta ¢6 u nhanh
pha hon i; ¢ < 0 thi u chdm pha so véi i, ¢ = 0 thi u va i cung pha.
Péi v6i doan mach RLC khong phan nhdnh

Ta c6: I = &
Z :
Z= R*+(Z, -Z)*
Z, -7 _
t - L C
g0 = —p—

véi Zp = Lo; Z¢ = i;m:an: 2n

, Co T
Poan mach thi€u phin t& nao trong ba phan ti R, L, C thi ta
cling 4p dung cdc cdng thdc trén nhiing tré khdng cha phan td
dé xem nhu biing khéng.

2. 86 chit ciia von ké va ampe ké

20

Trong mach dién xoay chiéu

. Von k& (V) chi hiéu dién th& hiéu dung hai dau cda né. Do dé
muén do hiéu dién thé hiéu dung giita hai diém nao d6, ngudi ta
méc von ké (V) gitta hai diém dé. Thudng von ké (V) ¢6 dién trd
rat 16n.

. Ampe ké& (A) chi cudng d6 dong dién hleu dung qua né. Do dé
mudn do cudng d6 dong dién hiéu dung qua doan mach nao 46,
ngudi ta mic ampe k& (A) ndi ti€p v6i doan mach. Thudng ampe
ké& (A) c6 dién tré khong dang ké.



o Khi (V) c¢6 dién trd rdt 16n va (A) c6 dién trd rat nho, tuy theo
cdch méc (V) va (A) trong mach va sy hién dién cia né c6 thé
khéng &4nh huéng dén sy phan bé hiéu dién thé va cudng do
dong dién trong mach. Trong trudng hgp nay sé chi (A) hodc (V)
thudng duge 4p dung bing dinh luat Om.

3. Doan mach trong mach dién xoay chiéu

a) Xét modt doan xoay chiéu cé tdng tréd Z méc v6i mot khéa K (cé
dién tré khong dang ké) nhu hinh vé.

e Khi K mé, dong dién i khéng qua K ma chi qua Z.

e Khi K déng, dong dién khéng di
qua Z ma chi di qua K. Do Rg ~ 0 ! A (2> B
nén Uup ~ 0, ta c6 thé chap A = B. :
Hién tugng nay goi la hién tugng ‘
doan mach. Trong trudng hgp nay, /K
doan mach chifa Z c6 thé xem nhu
khéng tham gia vao mach.

b) Trong mét s bai todn, néu giita hai diém M va N nao d6 trong
mach dién dugc néi véi nhau bing mot vat din cé dién trd
khéng ddng ké, ta c6 thé chap M = N. Sau d6, ta c6 thé vé
manh tuong duong dé gidi bai todn mét cach dé dang hon.

4. Cong sudt va khao sat cong sudt

a) Céng sudt:

e Cong suit trong mach dién xoay chiéu dugc tinh bing cong
thic P = U.lcosg. Trong dé U 14 hiéu dién thé hiéu dung 2 dau
mach, T 1a cudng d6 hiéu dung ctia dong dién qua mach (va la
mach chinh d8i véi doan mach c6 phin nhédnh), cose la hé s6
cong suit (¢ la géc léch pha gitta hiéu dién thé& hai dadu mach
va cuong do dong dién (chinh) qua mach) ‘

e D6i v6i mach RLC néi tiép, ta cé:

cos =- % v6iZ = (R®+(Z, - Z.)*

(mach tiéu thu nang lugng dién duéi dang nhiét ning)
e Trong mdt doan mach khong chida dong co hodc may thu, cong
suit c6 thé tinh bing cong thic P = RI%
b) Khdo sdt cong sudt:
e D6i véi doan mach RLC, ta c¢6:
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5.

RU*
R+ (Z, Zg)
e 1
v61 Z1, = Lw; Z¢ = Lo
Nhu vay, v6i mot hiéu dién thé cho truée thi P phu thudc R, L, C, o.
e Khi L, C, o thay d8i thi P cyc dai tng vé6i trusng hgp cong
huéng. Ta c6 Z = Z¢ = LCo® = 1, tir day ta c6 thé xdc dinh gis
tri cda dai lugng bién thién.
e Khi R thay d6i, ta c6 thé dung phuong phép 14y dao ham hosc dp
dung bat ding thite Co-si, ta c6 P cuc dai khi R = |Z — Zg|.
Giai bai toan c6 nhitng dai lugng vt li cuc tri
Trong vat li, c6 nhitng bai todn yéu ciu tim gid tri cha mét dai

P = Ulcosp = RI? =

lugng nao d6. Véi nhitng bai todn d6, ngudi ta cé thé dung cach ldy
dao ham hay 4p dung bat ddng thic Co-si (hodc hé qua cda né) hoic
dung tinh chat cda ham béic hai... Trong dién xoay chiéu, nguoi ta -

cd

ng c6 thé dung phuong phép gidn dé vects quay (bing phép tinh

hinh hoc) dé gidi bai to4n loai nay.

Chuong IV: DAO PONG DPIEN TU -
SONG-PIEN TU

1. Dao dong dién tix

1.

Su bién thién di¢t tich trong mach dao dong
— Dién tich cda tu C trong mach dao dong bién thién diéu hoa
- q = Qosin(tt + @) n

v6i Qo: Pién tich lic dau cha tu - C |
(khi dong qua mach bing khong)
1

= — L
®=JLe

— Sudt dién dong cdm ung trén cudn day (cung 1a h1eu dién thé
néu dién tré mach khong dang ké).

q Qo

e=u= — sin(ot +
c - ?)

. Ndang lugng trong chh dao dong

Chon diéu kién ban dau thich hgp >¢ = 0
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— Néang luong dién trudong trong tu dién:
1 Qg 2 =2
= —qu = —sin“ (ot + ¢) = Wygsin“ (ot + 0)
Wy 5 qu 2C ( ?) od ¢

2
vl woq = —=

2C.
— Néng lugng t truong trong cudén day:

Wi = lLi2 = lLoa2 Qgcosz(mt + Q)
, 2 2 .
Qs

= Z—C—cosz((ot + @) = Wo.cos®(ot + ¢)
— Nang lugng trong mach dao dong:
2
Wy + Wy = g—é = Wy = const v6i Wy = Wyq = Wy,
3. Dao dong dién tu
Dao dong dién tir c6 cac tinh chat sau:
— Ning lugng ciia mach dao dong gdm ning lugng dién trudng tap
trung & tu dién va nang lugng tir trudng tp trung & cudn cam.
— Nang lugng tir trudng va niang lugng dién trudng cung bién thién

)

A N P S 1
tuan hoan vdi mét tan so chung (o = Nivol
— Tai moi thdi diém b4t ki, tdng clia ning lugng dién trudng va
nang lugng tU trudng la khong ddi. (Ning lugng cua mach dao
dong dugc bao toan). :
4. Dao dong dién trong mach dién xoay chiéu
Trong mach dién xoay chiéu RLC ban chat 1a mach dao dong cé
tdn sd riéng w, = _\/I%;(i- Nhung nang lugng dao dong dién tu riéng
rit bé, do d6, hidu dién thé xoay chidu tin s6 o dat vao mach lam
mach dao ddng cudng buc véi tdn sd .
1. Pién tir truong — Séng dién tix
1. Dién tw truong
a) Dién tu truong:
— Khi tir trudng bi€n thién theo thdi gian, né sinh ra mot dién
trudng ma cdc dudng sdc bao quanh cdc dudng cdm dng tir goi
la dién trudng xody (h.a).
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— Khi mét dién trudng bién thién B E
theo thoi gian né sinh ra mot tu
trudng ma cac dudng cdm ung bao
quanh cac dudng sdc dién trudng

: Y Y Y rd E I | I B
goi la ti trudng xody (h.b). e tor
— Khéng thé c¢6 dién trudng hosc tir h.a hb
trudng ton tai riéng biét, doc lap B ting E ting

v6i nhau. Dién trudng va tit trudng 1a hai mit thé hién khac
nhau clia mét loai trudng duy nhat goi la dién tit trudng.
b) Su lan truyén tuong tdc dién tu:
Tai mot diém c6 E bién thién — B bién thién — E bién
thién...» dién tU trudng lan truyén trong khéng gian véi van
téc hitu han. Do d6, tuong tdc dién tit thong qua d1en tu tru’o’ng
can phai c6 thdi gian d€ truyén tuong téc.
2. Song dién tw
a) Séng dién ti: ' E
— DPién tir trudng do dién tich diém dao
dong theo phuong thing ding tai O
sinh ra s& lan truyén trong khéng gian /
dué6i dang séng goi la séng dién tu.

— Séng dién tir 14 séng ngang c6 thanh phan dién dao dong theo
phuong ding, thanh phan tir dao dong theo phuong ngang.

— Tén s6 dong dién béng tan s§'f cia dién tich dao dong, van toc
truyén trong chan khéng ¢ = 300.000kgm/s.

— E va B vudng géc nhau va cing vudng géc v6i phuong truyén
Ox. Cho dinh &c ti€n theo chiéu Ox thi chiéu quay ctia né ti
E dén B.

b) Tinh chdt séng dién tu:

e Séng dién tir c6 tinh chat giéng séng co hoc nhu:

— Phén xa dugc trén cdc mat kim loai.

— Giao thoa v6i nhau. Séng tgi giao thao song phan xa tao nén
séng ding.

— Van tdc truyén: v = ¢ = Af (A 14 budc s6ng)

e Séng dién tir truyén di khéng cdn méi trudng vat chat, do dé
pOng dién tu truyén dugc trong chan khéng.
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c) Séng dién tit va théng tin vé tuyén:

_ Séng dai va cuc dai (f = 3kHz — 3000kHz) it bi nudc hap thy,
dung thé théng tin duéi nude.

- Séng trung (f = 0,3MHz — 3MHz): truyén dugc trén mat dat,
bi tAng dién li hdp thu manh.

- Séng ngin (f = 3MHz — 30MHz): phan xa & tang dién li,
phan xa trén mit dat, do dé truyén di xa hon trung.

— .Séng cuc ngdn (f = 30MHz — 30.000MHz): khong bi tdng dién
i hdp thu, phdn xa, c6 kha ning truyén theo duong thing.
Dung trong thong tin vii tru hosic vo tuyén truyén hinh.

1. Su phat va thu séng dién tix ‘

1. May phat dao dong diéu hoa dung tranzito
— Tranzito T ¢6 nhiém vu b6 sung ning

luong cho mach dao dong L - C. Ic
— Khi mach dao d9ng hoat déng, cudn L T I

cam Ung qua I’ mot sudt dién dong. (E"I‘J,_g g L ~1
— L va L’ bé tri sao cho dong dién colecto I¢ ¢

tang thi dién thé bazo cao hon dién thé
émito (Vg > Vg) — khong cé dong qua i
tranzito. Ngugc lai Ig gidm —» V3 < Vg —
c6 dong dién T tit E dén C bd sung cho I¢
— mach dao dong dugc bé sung niang lugng.

— Chon cdc théng s§ sao cho trong mdi chu ki, mach dao dong dugc
b6 sung phdn ning lugng hao phi.

2. Mach dao doéng ho. Angten

— Mach dao dong L — C trén 13 mach dao dong kin
(khdng phat duge séng dién tl).

— Cho cac ban tu bi léch — c6 séng dién tit phat ra: mach é
dao dong hé.

— Thuc t& dung #ngten 1a doan ddy din c6 cudn day &
gitta, ddu trén dé hé, dau dudi ndi dat.

3. Nguyén tdc phat thu séong dién tw

— P& thu séng dién tir ngudi ta dung may phat dao dong diéu hoa
v01 dngten.

— D& thu séng dién ti ngudi ta phéi hgp dngten v6i mach dao dong
c6 dién dung thay d6i dugc. Piéu chinh C d€ tan s6 dao dong
riéng cia khung f, ding bing tan s6 dai ph4t f ta thu dugc séng.
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V. So lugc vé may phat va may thu

1. May phat: Trong may phat vo tuyén dién, séng am tan dugc thu
qua micrd va dao dong am tan duge khuéch dai truée khi tron véi
dao dong cao tan bang phuong phap bién diéu (bién diéu bién do AM;
bién dién tin s FM...). Dao dong cao tan da bién diéu duge khuéch
dai thém va dua dén angten dé ph4t thanh séng vé tuyén dién.

2. May thu: Trong may thu, mach dao dong thuc hién viéc chon séng
can thu. Sau khi khuéch dai, mach tdch séng cao tdn ra khdi am
tdn. Dao dong 4m tin dugc khuéch dai rdi dua ra loa. Mang loa
dao dong vé6i cing tan s6 nhu mang micrd clia may phat va lip lai
nhitng 4m thanh da dugc dua vao mierd cia may phat.

V. Mot s6 van daé can luu ¥

1. Dao dong dién tir c6 ban chat khac véi dao dong ¢o hoc. Tuy nhién
vé hinh thuc c6 thé thuc hién su so sdnh sau:

* Qo A v
.q___)Wd__l_qu_iq .x-——)Wtz-l—kxz
2 2C 2
Oi—>Wt=lLi2 ov——>Wd=lmv2
2 2
® = L oM = .l_{.
vLC , m
0—>Lvéé— o——)mvé\k
2. Can ndm dugc c6ng thite tinh tan sd, chu ki, tdn s6 géc, budc séng
(f = Zn\}w T===2rJLC; 0 = / ; A = c.T) dé gidi quyét

bai todn thu va phat séng dién tir. v

3. Trong cidc mdy thu séng dién tir thuong tu dién c¢6 dién dung thay
déi hosic c6 thé ghép thém tu vao tu di c6. Cé 2 cdch gitp co ban
la ghép néi tié’p va ghép song song.

Hai tu ghép néi ti€p C= , hai tu ghép song song C=C; + C;

C+C
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Phdn hai. QUANG HOC

Chuong V: SU PHAN XA ANH SANG VA
SU KHUC XA ANH SANG

I. Su truyén anh sang — Su phan xa anh sang — Guong phang
1. Su truyén anh sang

a) Dinh ludt truyén thdng dnh sdng: Trong mét moi trudng Suot va
dong tinh, 4nh sdng truyén theo du’dng thang.

b) Tia sdng: Tia sdng la dudng truyén cha 4nh sing. Trong mot
méi trudng trong sudt va dong tinh thi tia sdng 14 nhitng dudng
thing.

Tia sdng la khai niém c6é tinh mé hinh.
c) Chum sdng: Trong thuc t&€ chi ¢6 luéng 4nh sang goi 14 chum

séng va dugc xem nhu gém v s6 tia séng. Chum sang con dugc
goi 14 chum tia sdng hay chum tia.

Cé 3 loai chum tia co ban:

— e
B — e —
——— e
e ——— T —

Cham phan ki Chum song song Chum h{)i tu
d) Nguyén li vé tinh thudn nghich ciia chiéu truyén dnh sdng: Trén
modt dudng truyén, c6 thé cho dnh séng truyén theo chidu nay

hay chiéu kia. Nghia 13 dudng di cGa 4nh sang khong phu thudc
chiéu truyén.

- 2. Dinh ludt phan xq dnh sang:

— Tia phdn xa ndm trong mit phang tdi va & phia bén kia phdp
tuyén so véi tia téi.

— Géc phan xa bing géc téi (i’ = i)
3. Ddc diém cua anh tao bdi guong phéing:
Anh va vat d6i xing qua guong phéng, trdi bin chdt va cé kich
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thuéc bing nhau, 4nh cia mot diém 1a mot diém

<> $
! ;
| 77 I’ H{\ /:’/I,
s '/’". - BTl
e Vat that cho dnh do o 'Vét 4o cho dnh thit

Il. Guong cau I6m
1. Céc phén ti cuia guong cau lom:
e C: Tam ctia chdm c4u, con goi 1a tdm guong
¢ O: Pinh guong
¢ Pudng thdng CO: Truc chinh cla guong
. Pudng thdng Cx: Truc phu clia guong
¢ F: Tiéu diém chinh cGa guong (khi théa diéu kién tuong diém thi
F 12 diém giita cia doan OC)
of= OF: Tiéu cu cua guong

/0 4
AN

2. Puong di cua cac tia sang ddc biét:

e Tia t6i qua tdm guong (hodc dudng kéo dai qua tdm). Khi gip
guong sé phan xa ngugc lai, qua tam.

e Tia t6i song song véi truc chinh. Sau khi phédn xa, tia phan xa di
qua (hoic dudng kéo dai qua) tiéu diém chinh F.

e Tia t6i di qua tiéu diém chinh F (hodc dudng kéo dai qua tiéu diém
chinh F). Sau khi phan xa, tia phan xa di song song vdi truc chinh.

e Tia t6i dinh guong. Sau khi phan xa, tia phdn xa s& d6i xing v6i -
tia t6i truc chinh.

3. Cach vé anh cua vit cho bdz guong cdu lom:

a) Anh ciia mét diém sing ndm ngoai truc chinh

Ta chi cdn vé 2 trong 4 tia dac biét phat ra tir diém sdng.
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o Vit that cho d4nh thit e V4t that cho anh do
Ill. Guong cau 18i — Cong thitc guong ciu
1. Guong cdu 1oi
a) Guong cdu l6i c6 cdc phdn ti gibng nhu cia guong cdu lom
nhung tém va tiéu diém chinh cia guong cdu l6i & sau guong. (F
la tiéu diém do, con F cua guong lom la tieu diém thdt)
+ Pudng di cha céc tia sdng ddc biét ciing giéng nhu cGa guong
cdu 16m nén cdch vé anh ciing tuong tu.
+ Anh ciia mdt vat that cho bdi mot guong cdu 16i bao gig ciing
la m6t dnh 4o, cung chiéu, nhd hon va & gan guong hon vat.

Y B

+ M’ la dnh cta mit M cho béi guong

+ Thi trudng cla guong 1a vung khong gian trudc guong ma khi
vat ndm trong vung d6, ngudi quan sit sé& nhin thdy dnh cia
ching qua guong.
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+ Thi trudng cia guong phu thube vao vi tri dat mit, kich thudc
va hinh dang cla guong. Néu mit guong hinh tron thi thi
trudng cha guong dugce giéi han béi mét nén.

+ Thi trudng cia guong ciu 161 bao gid ciing 16n hdn thi trudng
clia guong phang cung kich thude.

2. Cong thitc guong céu
+ Chon chiéu duong 1 chiéu truyén cia 4nh sdng phan xa.
+Dat-0—1§ =d; OA’ =d: OF =f

Ta qui uéc vé ddu:

e Vat thatd > 0 ; eVatdod <0
o Anh that & > 0 ; o Anhdod’ <0
e Guong 16m f> 0 ; e Guong 16i f< 0
a) Céng thuc vi tri ‘
1 1 1 R
==+ =-vif=—
f d  d 2

(Guong 16m R > 0; Guong 16i R < 0)

_A'B'_ &
—AR—

b) Cong thite vé dé phéng dai (dai) cia dnh:
l k

e k > 0: 4nh va vat cung chiéu (trdi ban chat)
e k < 0: 4nh va vat ngugc chiéu (cing ban chat)
IV. Su khiic xa anh sang
1. Dinh luat khuc xg anh sang
a) Phat bidu: -

+ Tia khic xa ndm trong mit phing t6i va & bén kia phép
tuyén so véi tia téi.

+ D6i v6i mdt cap méi trudng trong sudt nhat dinh thi ti s¢ gita
sin cua'goc téi (sini) v6i sin cia géc khie xa (sinr) ludén ludn
1a mot bO khong ddi. S6 khong d8i nay phu thudc vao ban
chdt ctia hai mbdi trudng va duge goi 1a chiét suat ti doi cia
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mdi truong chia tia khic xa d8i véi méi trudng chda tia téi,
ki hléu No;.
b) Céng thuc: : S

sirt i

N

= gy

sinr

¢) Tinh chiét quang ciia méi truong: r

H/
:

+ Né&u ny; > 1 thi géc khdc xa nhé
hon géc t6i. Ta néi moi trusng 2
chi&t quang hon mai truong 1.

+ Néu ny; < 1 thi géc khic xa 16n hon géc téi. Ta néi moéi truong
2 chiét quang kém hon mai trudng 1.

+ N&u i = 0 thi r = 0: Tia sdng vudng géc v6i mat phan cach sé
truyén thing. |

d) Tinh thudn nghich vé chiéu truyén dnh sing:

+ Néu tia t6i theo huéng KI thi tia khic xa sé& theo huéng IS, ta
¢6 dudng di cda tia sdng trong hién tugng khiic xa ciing khong
phu thudc chiéu truyén.

+ Tacé:ny = —
Ny

2. Chiét sudt tuyét doi:
@) Dinh nghia: Chiét sudt tuyét doi cla mot méi trudng 1a chiét
sudt cua né ddi véi chan khong.
b) Luu y: ,
e Mbi trudng chan khéng cé chiét suat tuyét déin = 1
* Vi chiét sudt cha khong khi x4p xi bing 1 nén cé thé& coi chiét
suét cha mdt chét v6i khong khi bang chiét sust tuyét dsi cia no.

¢) Hé thic lien lac gita chiét sudt ti doi va cdc chidt sudt tuyét d6i:

n
ng = —2
1951
s . . n, v,
e Ngudi ta ching minh duge: ng; = —2 = L
ny Vs

vy: vln toc 4nh sdng trong méi trudng 1

Vvo: van tOc dnh sdng trong méi trudng 2
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e N&u mbi trudng 1 1a mdi trudng chan khéng thi n; = 1 va
v, = ¢ = 3.10°m/s. Nhu vAy n, = — ; tdng quét n = A
v, v
Do ¢ > v nén chiét suflt tuyét ddi cla cdc' mdi trudng (n) ludn 16n
hon 1 va cho biét van tdc 4nh sang truyén trong mdi trudng do
nhé hon van téc truyén 4nh séng trong chan khong bao nhiéu lan.
V. Hién tugng phan xa toan phan
1. Piéu ki¢n dé cé hién tuong phan xa toan phéan
+ Tia sdng truyén theo chidu tif méi trudng chiét quang hon sang
modi trudng kém chiét quang.

+ Goc 161 i  igy v6i sin i = ~2. Néu mbi B
’ 1
trudng khic xa 1a khong khi thi n; = 1,
luc dé sin iy, = 1.
n, A C
2. Ung dung
a) Lang kinh phdn xa toan phdn: " ‘ A
+ Khoi thay tinh hinh lang tru ding,
c6 tiét dién thing 1a mot tam gidc
vudng cdn ABC.
+ Khi st dung c6 thé cho phan xa B 5 ¢

toan phdn trén mit huyén BC hodc
& hai m#t bén AB va AC (ig, = 42°).
+ Puge dung thay guong phing trong mot s dung cu quang hoc |
nhu 6ng nhom, kinh tiém vong... '
b) Cac do tudng:
Hién tugng quang hoc xdy ra trong khi quyén do c6 sy phdn xa
toan phén cda tia sdng trén mat phan cich gita 16p khong khi
lanh (n 16n) va 16p khong khi néng (n nhé).
c¢) Soi quang hoc:
+ Sgi bing nhiing chét trong sudt, dé uén, c6 thanh nhén, hinh tru.
+ Tia sdng t6i 1 ddu va 16 ra ddu bén kia sau nhiéu 14n phdn xa
toan phdn bén thanh trong séi. Soi quang hoc déng vai tro
nhu 6ng dan sang. '
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VL. Lang kinh .

1. Dinh nghia B
e Ling kinh 14 mot khdi chit trong .
sudt (thuy tinh, thach anh, nuéc...) NP
hinh ling tru ding, c6 tiét dién : Ako--F--24C,
thang 1a mot tam gidc. \B/
2 - 1
o ABB’A’ va ACC’A’ phang nhan goi Ia hai mat bén.

« BCC'B’ c6 thé nham hoc boi den goi la mat day 2\ [~/
e G6c nhi dién A: géc chiét quang

e AA’: canh ciua lang kinh ‘ ’

e mp (P) vudng géc v6i canh sé cét ling kinh theo mot tiét dién
thing. Ta chi xét tia sdng di qua ling kinh nim trong mét tiét
dién nhat dinh.

2. Puong di cua tia sang don sdc qua ldng kinh A

e Xét ldng kinh ¢6 n > 1 va tia téi tu
phia ddy lang kinh di 1én dén mat bén.

e Do tinh chiét quang cia mdi trudng
tia sdng sau khi di qua lang kinh
lech vé phia ddy cta lang kinh.

e Gé6c hgp bdi phuong caa tia t6i va tia 16 goi 1a géc léch D.

3. Cac céng thic vé ling kinh

sini; = nsinr;
siniy = nsinry
A=r,4+r

D=i1+i3-A

* Ngudi ta ching minh duge khi géc léch cuc tiéu (Dp;,) thi tia téi
va tia 16 d6i xiing nhau qua mat phing phan giac cia géc chiét

quang A. [Ldc d6 i; =iy, ry =1y = %

: . D+ A . A
Ta suy ra: sin —* “‘2— = nsmg

Ta thdy D, phu thudc A va n
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VII. Thau kinh mong

1. Pinh nghia va phén loai
a) Pinh nghia

+ Thau kinh 13 mét khdi chdt trong sudt gigi han bdi hai mit:
cong, thuong 14 hai mat ciu. Mot trong hai mat c6 thé 1a mat
phéng.

+ Thau kinh méng thudng c6 mit cau, dit trong modi trudng
déng tinh v ¢c6 n > 1 (v6in la chi&t sudt ti d6i cia th&u kinh
d6i véi mdi truong do)

b) Phdn loai
+ Th4u kinh ria méng: thdu kinh héi tu (TKHT)
+ Thau kinh ria day: th4au kinh phén ki (TKPK)

2. Cac phén ti cua théu kinh

a) Truc chinh: Truc chinh la duong thdng ndi tdm cla hai chém
ciu (d6i véi thau kinh phéng, ciu thi di qua tdm mét cdu va
vudng géc véi mit phing)

b) Quang tdm: th&u kinh mdng ¢6 O, = Oz = O, véi O goi la quang
tam cda thau kinh

— Tia sdng qua quang tdm truyén thing (tia s6 1)

— Ki hiéu cdc thdu kinh méng:

TKHT TKPK
@ 1 3)
(1)~ (1) _
(3)\\N’ F’ 0 \\\§‘

F N : \~~\ ~_ F
- (2) —=] :

TKHT TKPK

¢) Truc phu: Céc dudng thdng di qua quang tdm khong trung v6i
truc chinh goi 12 truc phu cta thau kinh.
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d) Tiéu diém chinh:
© 4+ Tiéu diém chinh (F’) 14 vi tri &nh cia mét diém sdng trén truc
chinh 6 vd cuc.

+ M&i thdu kinh mdng ¢6 hai tiéu diém chinh d&i xdng véi nhau -
g hai bén quang tam.

e F’: tidu di€m anh; F: tiéu diém vat

+ Tia t6i song song véi truc chinh thi tia 16 (hoéc dl.rdng kéo dai
cia n6) sé qua tiéu diém anh chinh F’ (tia s6 2).

+ Tia t6i di qua tiéu diém vat F (hoic du‘(‘)'ng kéo dai cta nd) thi
tia 16 s& song song vdi truc chinh (tia s6 3).

+ Céc tiéu diém chinh cia TKHT 1a céc tiéu diém that caa
TKPK la céc tiéu diém 4o.

e) Tiéu cu (f):
Tiéu cu 1a khodng cédch tif quang tAm dén cac tiéu diém chinh
- f=0F = OF
f) Tiéu diém phu:

Chum tia t6i song song véi mot truc phu cda thau kinh.

+ D&i véi TKHT thi chum tia 16 sé hoi tu lai mét diém F, trén truc
phu goi 1a tiéu diém phu.

+ DP6i véi TKPK, .chum tia 16 phan ki ma dudng kéo dai cia céc
tia 16 sé dong qui tai F; truéc thau kinh.

g) Tieu dién:

+ C6 vb sb tidu diém phu, cdc tidu diém phu ¢ mot bén thiu
kinh s& cung nim trén mat phing vudng géc véi truc chinh
tai tiéu di€m chinh. Mat phdng d6 goi la tiéu dién.

+ M&4i thau kinh c6 hai tiéu dién ndm ¢ hai bén quang tam.

+ Tia t6i bat ki song song v6i truc phu thi tia 16 sé qua (hoic
kéo dai) tiéu diém phu la giao diém cda truc phu véi tiéu dién
anh (tia s6 4). (4)

AR | L _\_\__,_
~ D~ L r

F

h) D¢ tu: (D). :
+ D6 tu cha théu kinh (D) 1a dai luong do biing nghich dao cia

35




tiéu cy caa no.
D - % Vé6i  D: do tu (didp)

f: tidu cu (m).
‘'« TKHT: D va f duong.
e TKPK: D va f am.
+ Déi véi cac thau kinh méng:

P=1=(n- 1)(—1~+-1—
f R, 'R,

\

e n: Chiét suat ti déi ctia chat lam th&u kinh véi mdi trudng
trong d6 dit thau kinh.
e R;, R, 12 ban kinh ctia hai mat thau kinh, mit cau 161 R > 0;
mét cdu 16m R < 0; mit phdng R = . ‘
e Né&u di tir mat cAdu dén tdm ciia né c6 qua thau kinh: mat
ciu 16i, khéng qua thau kinh: mit cau 16m.
VII. Anh cia vat qua thiu kinh — Cong thiic thau kinh

1. Céch vé anh cia moét vit qua thdu kinh

+ Goi S’.14 4nh ctia mét diém sdng S qua thau kinh: ‘
Né&u chum tia 16 hdi tu tai S’ sau thau kinh thi §’ 14 danh that.
Néu chum tia 16 phan ki, kéo dai gép nhau tai S’ true thau kinh
thi S’ 1a anh do. o

+ V& anh clia mot diém ndm ngoai truc chinh: T diém dé, vé 2
trong 3 tia dic biét s8 1, 2, 3.

+ V& anh cda mot doan thdng nhéd AB dat vudéng goéc véi truc
chinh: ta chi cdn vé anh cda B 1a B’; ha B'A’ vudng gbc véi truc
chinh, ta c6 A’B’ 1a anh cia AB qua thau kinh. '

B I B —T1

FoOA e N

A FN\. b —
A F AN O F

2. Céng thie ciia thau kinh
a) Quy wic vé déu: Pat OA =d; OA' =d.

Chon chiéu duong ciia vat ngugc chiéu truyén dnh séng, chiéu
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duong cta dnh theo chiéu truyén anh sang.

Vat that: d > 0; vat do:d < 0.

Anh that: d’ > 0; 4nh do0: d’ < 0.

Ta c6: f = OF = OF ; d6i v6i TKHT £ > 0, TKPK f < 0.

b) B phéng dai: (k) D phéng dai cha &nh 1a ti s§ giita chiéu cao
cda anh (do theo phuong vudng géc véi truc chinh) véi chiéu cao
clia vat. |

k= %g = 7?—- (1)

k > 0: A’'B’ cung chiéu AB.

k < 0: A’B’ trdi chiéu AB.

c) Coéng thic vé vi tri:

e Cong thdc nay dp dung duge cho tdt cd moi trudng hop tao
dnh qua thau kinh.

IX. Mt 8 vin dé can luu ¥

1. Vat va anh

e Vat that: Tia t6i coi nhu xuat phdt tir vat, tia t6i dén vat truge
roi méi dén dung cu quang hoc.

e Vit do: Vat ndm trén dudng kéo dai cla tia td6i, tia téi dén dung
cu quang hoc trudc roi méi dén vat. :

e Anh that: Anh nim trén giao diém cua hai tia phan xa (hay hai
tia khic xa). Anh that cé thé hing dugc trén man.

e Anh do: Nam trén dudng kéo dai caa hai tia phén xa (hay hai tia
khic xa). Anh 40 khong hing duge. trén man nhung ¢6 thé nhin
thay hay chup dnh duge.

e That hay 4o goi 1 tinh ch4t cha 4nh. D&i véi dung cu don thi vat va
anh cung tinh chat thi trai chiéu, trai tinh chat thi cung chiéu.

2. Déi véi guong phing

e Ndm dugc tinh chdt cia dnh tao béi guong phing:

+ Anh va vat dfi xing nhau qua guong, tinh that (hay &o) trai
ngugc nhau, ¢6 kich thuéc bing nhau.
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+ Anh cia mot diém 12 mét diém.
e Cin luu ¥ 13 khi mudn nhin thdy vat qua guong thi tia sdng phat
xuét tif vat phdn xa trén guong va di vdo mat ngudi quan sét.
3. Péi véi guong cdu |
Can ndm dugc cdc kién thiec: :

+ V& cdc phén ti cha guong cdu nhu tam, dinh, truc chinh, tiéu
diém chinh, tidu diém phu, truc phu, tidu dién, tiéu cy cia
guong. ,

+ Vé cac dudng di cha cac tia sdng déc biét va ciach v& dnh cho
béi guong. '

+ V& cong thic guong cau:

AB -d 1 1 1
k=% =—;2=5+;
AB d f d d

V6i cdc quy ude vé ddu nhu sau: vat that d > 0, vt do d < 0; &nh

that & > 0; 4nh 4o &’ < 0; guong cdu 16m f > 0; guong cdu 16i f <

0. (! khoéng céch tir vat dén anh).

+ Guong cdu 16m chi cho 4nh 4o cung chiéu, 16n hon, & xa guong
hon vat khi vit that trong khoéng OF.

+ Guong cAu 16i chi cho &nh that cunh chiéu, 16n hon, ¢ xa
guong hon vat khi vat do & trong khodng OF.

4. Péi voi suw khite xa anh sang
e Hiéu dugc su khic xa dnh sdng la gi?
e Nim dugc coéng thitc cia dinh luat khic xa dnh sdng:
sini _ Dy

X

f=Booje-dl.
2

sinr N,

¢ . i ea 2 s ~ A e C o N
e N4m dugc cdc khdi niém vé chiét sudt tuyét déi (n = — vdicla

v
van téc 4nh sdng trong chan khong, v 1a vin téc anh sdng trong
.. . vt rr e s n v A us i
mdi trudng), chiét sudt ti d6i (ny; = —% = —+); vé tinh chiét
n v
1 2

quang cha mdi trudng (ny; = Dz 5 1 thi méi truong 2 chiét quang
n,

hon moi trudng 1; ng; = D2 < 1 thi mei truong 2 kém chiét
n,
quang hon mdi truong 1).
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e Nam duogc diéu kién dé c6 phan xa toan phan.

+ Khi 4nh sdng truyén theo chiéu tir méi trudng chiét quang sang
moi trudng kém chiét quang thi:

— C6 tia khic xa khi i < ig,.
~ Phén xa toan phan khi i > iy
véi sinig = —2 < 1.
nl
(Khi i = ig, thi hién tugng phdn xa toan phan b4t ddu xdy ra).
e Cin luu ¥ khi 4nh sdng truyén ti méi trudng chiét quang sang
mdi trugng kém chiét quang thi:
+ Ludn c¢é géc khie xa r < 1.
+ Géc khic xa r < ig,.
5. Doi véi lang kinh
e Ndm dugc cic dinh nghia cta ling kinh va cadc phan ti cha lang
kinh (géc chiét quang, m#t bén, ddy, canh; chiét suit, tiét dién
thing cGa ling kinh). -

e Vé duong di cia tia sdng, khi xét
n > 1 va tia sdng truyén theo
"huéng tu ddy lén mit bén va cé
tia 16 léch vé d4y cuia lang kinh

so vdi tia téi.

e Nim dugc cdc cong thic cia lang kinh:

sini; = n.sinr; ; sini; = n.sinr,
A=1; +1iy ;D=1 +i;— A

¢ Khi géc nhé:

Ij=nr; iy =nr;
A=ri+r;; D=An-1)
e Géc 1éCh cuc tléu (Dmin)

S e A
11 =19 ,r1—1‘2—2
i sin —-~A+D’"‘“ :
Duin = 21y — Ar n’=—2__
sin —
2
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6. Déi véi thdu kinh
N&m dugc cac kién thie:
e Vé c4dc phan t& cda thidu kinh nhu quang tdm, truc chinh, tiéu
diém chinh, tiéu diém phu, truc phu, tidu dién, tidu cy, d6 tu cda
thau kinh.

e Vé dudng di cGa céc tia sang dic biét va cdch vé dnh cho bdi

thau kinh.
e Vé cac cong thitc cha thau kinh:
AB ~d ;V:E:l_'__];;D:,l,:(n-— 1)(“1 4 1_ = ld’+d‘
“AB 4 'f d 74 £ R 'R,

véi cac quy udc vé ddu (vat that d > 0, vat o d < 0; 4nh that d’ >
0, anh 4o d’ < 0; thau kinh hdi tu f > 0, thiu kinh phan ki f< 0, D
< 0; mat cdu 161 R> 0, mit cdu 16m R < 0, mat phéng R rat 16n).

e Thau kinh hdi tu chi cho dnh 4o cing chiéu, 16n hon, ¢ xa thiu
kinh hon vat khi vat thit trong khodng OF. _

e Thau kinh phéan ki chi cho dnh that cung chiéu, 16n hon, ¢ xa
thau kinh hon vat khi vat do trong khoang OF.

Chuong VI: MAT VA CAC DUNG CU QUANG HOC

I. May anh va mit
1. May anh
a) Pinh nghia: May anh 1a dung cu dé thu Anh nhé hon vat that
trén phim anh.
b) Cdu tao:

— Vat kinh (& truéc buong t6i): TKHT
(f khéng d38i).

— Phim (s4t thanh trong bu6ng t61).

_ T vat kinh dén phim thay B . 9
déi dugc (&’ thay déi). - M | |&
— Man chén, ¢ gita 1§ ma
dudng kinh thay d6i dugc dé ) B
diéu chinh anh sang chiéu A o
vao phim. :
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_c¢) Cdch diéu chinh: Xé dich vat kinh dé thu du’dc anh ro trén phim
- cua cac vat ¢ xa gan khéc nhau.

2. Mat

a) Cdu tao: Vé phu’o’ng dién quang hinh hoc, mit giéng nhu mdy
dnh gom:

— Thay tinh thé (bo phan chinh cia mit) 14 mot TKHT c6 thé
thay ddi do cong, do d6 thay déi tiéu cu (f thay d6i).

— Véng mac déng vai trd nhu mdt man anh, trén vong mac cé
diém vang (V) va ving 1an can nhay véi dnh sdng.

— Khodng cich tif quang tdm cta thiy tinh thé dén vong mac
(d’ = OV) ludn ludn khong déi (@’ = OV = 2,2cm).

b) Su diéu tiét cia mdt: _
bl. Dinh nghia: Sy diéu tiét cla mit 14 sy thay ddi d6 cong cia
thiy tinh thé (thay d6i dé tu hay tiéu cu) dé lam cho anh
ciia vt cdn quan sat hién ré trén véng mac.
b2. Diém cuc vién: (C,)

"o Diém cuc vién 13 diém xa nh4t ma khi dit vat tai dé6 nhin
thdy khong cin diéu tiét. Ngudi mit khong cé tat diém cuc
vién & xa v6 cuc, khi khong diéu tiét c6 tiéu diém trén vong
mac (fp., = OV).

b3. Diém cuc cgn: (C,)
e Diém gan nhdt ma khi dit vat ¢ dé6 mit phai didu tiét t6i da

(thdy tinh thé c6 do cong cuc dai) méi nhin thdy dugce goi 1a
diém cuc can.

e Mit khong c6 t4t, cuc cidn cdch mit tit 10cm dén 20cm,
khodng thdy ré ngin nhat 1a b = 25¢m.

e Khodng céch tir C. dén C, goi 1a giéi han nhin ré cia mit.

b4. Géc tréng vdt va ndng sudt phén li ctia mdt

e o gbc trong ' ‘
AB. : [\Pﬁ_\
° tga = —l— . o A

e o cang nhd, cang khé phan e
biét gitta A va B.
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"o 'Ning sudt phén li cia mit 1a goc tréong nho nhat gita hai
diém A va B ma méit con cd thé phan biét dugc hai diém dé.

(rad).

e Mit binh thudng ¢6 dpin ~ 1" =
, 3500

b5. Su luu dnh trén vong mac:

" Su luu 4nh trén vong mac la cdm gidc sdng chua bi mit trong
khoang thdi gian (c& 0,1s) sau khi tit 4nh sang kich thich trén
vOng mac. '

II. Céac tat ciia mat va cach sia
1. Can thi

a) Mit can thi 13 m#t khong diéu tiét, tiéu diém cta mit nam
truée vong mac (fa < OV). )

b) Diém cuc vién ndm cdch mit khong 16n.

DPiém cuc cin cla mit § rat gAn mit.

¢) D& siia tat can thi ngudi can thi phai deo kinh phan ki ¢6 do tu

thich hgp dé nhin dugc vat & xa vo cuc khong diéu tiét.
2. Vién thi

a) Mit vién thi 14 mit khi khong diéu tiét, tiéu diém nim sau
vong mac (fp.x > OV).

b) Mit vién thi nhin vat & xa v cuc phéi diéu tiét. Pi€m cuc vién
cia mit vién thila do ¢ sau mét.

Piém cyc cdn cua mét vién thi & xa mit so véi mit thu’dng

c) bé sita tat vién thi, ngudi vién thi phdi deo kinh hdi tu c¢6 dd tu
thich hgp dé nhin dugc vat & xa vd cuc khong diéu tiét (trong
thyc t& ngudi ta cho mit vién thi deo TKHT dé nhin cdc vat &
gan nhu ngudi binh thudng).

* M. Kinh lap

1. Kinh ldp 14 mot thdu kinh hdi tu c6 t1eu cu ngén, dd b01 giac
khéng 16n 14dm. :
2. Céch ngdm chung
+ Anh qua kinh lip 1a°anh 4o, nén vat cn quan sét ‘dat cdach kinh
mét khodng d < f. Mt nhin thdy dnh do nay.
+ Anh qua kinh ldp & cuc can cia mit: ngdm chiing 6 cyc can.
+ Anh qua kinh lip & cyc vidn cia mdt (mdt binh thudng cé cyc
vién & vb cuc): ngdm ching & vo cuc.
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3. Dj béi gidc

G- & . teu {a: géc trong dnh qua kinh

o,  tgao, o,: g6c trong vat dat ¢ cuc cdn
AB
(tgao = —}‘)—)
B’
MrEIICCCmImm S ——
t S
R = B |
A F A O > ]\- 0 —=a}
A D
d’ l cTTTTTTTT TP

4. Dé béi giac cua kinh lup

a) Mdt cach kinh mét khodng I:
b
|+

G = |kl

* Khi ngdm chimg & cuc cdn cta m4t: |d’] + =D, nén G¢ = ke.

b) Khi ngdm ching & vé cuc: G. = b
TTOf

Mit khong phdi diéu tiét va G,, khong phu thudc vi tri dat mit.
Ngudi ta thudng 14y b = 25cm.
¢) Khi mit dat tai tiéu diém &nh, ta cing ¢6 G = %, lic nay G
khong phu thudc vi tri cia mit (di nhién vat phdi dat trong
khodng tir tiéu diém vat d&€n quang tAm cia kinh).
IV. Kinh hi€n vi va kinh thién vin
1. Kinh hién vi
a) Kinh hién vi: 1a mot dung cu quang hoc bé trg cho mét lam tiang
géc trong dnh cda nhitng vat rat nhd, véi do boi gidc 16n hon rat
nhiéu so véi dé bdi gidc cia kinh luip. ‘
b) Cdu tgo: Gém vat kinh va thi kinh déu 1a TKHT, cé tiéu cu
ngdn, d4t déng truc, cdch nhau mdt khodng khong ddi.
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¢) Pg béi gidc: Khi ngdm chitng & vd cye.

3D
G, = 1k |.Gy= —
l.G = 2

e k,: Po phong dai cha anh A;B,.
e Gy: Do boi gidc cia thi kinh.
e &: Do dai quang hoc cia kinh hién vi (§ = F'1F»).
o £}, f5: Tidu cu cha vat kinh va thi kinh).
2. Kinh thién vin |
a) Kinh thién van: 1a dung cu quang hoc b8 tré cho mit lam ting
géc trong dnh cda nhitng vat § rat xa.
b) Céu tao: Vat kinh 14 TKHT c6 tiéu cu dai, thi kinh la TKHT c6
tiéu cy I;gén, dat ddéng truc, khoang cach giita ching thay d6i dugc.
¢) D béi gige: Khi ngém chimg & vo cuc, titu diém anh cta vét kinh
trung véi tiéu diém &nh cta thi kinh, trong trudng hgp nay khoang
cichagittahaikinhlaa="f, + f va
f, '

G. = T | v6if, 212 tidu oy cda vat kinh va thi kinh.

V. Mot 86 van dé can huu §

1. N¥dm dudgc cdu tao cha ting loai dung cu va cong dung clia né.

2. Ndm duge cdc khai niém vé sy diéu tit cda mit, di€ém cuc cén,
diém cyc vidn, géc trong, niang sudt phan li cla mit, cach ngdm
chiing, do bdi gidc, giéi han nhin rd cia mit, ...

3. Hidu dugc thé nao 1a mit can thi, mit vién thi, cdch sia.

4. Can luu y trong bai tap nay la khi nhin vat qua mét loai dung cu
(thi du trong kinh lﬁp) néu viat ¢ gan nhit thi dnh do cta vat §
cuc cdn cia mit, néu vat & xa nhat thi d4nh 4o cha vat ¢ cuc vién
cia mit, tu’c la:

=-(0C.-1)=1- 0C,
d’v = ~(0C, - I) =1 - OC, (luu y 1a diéu nay khong ding
cho ngudi vién thi)
véi I 1a khodng céch tif quang cu dén mit.

5. V& db bdi gidc: Cdn ndm duge cdc cong thdc tinh do boi gide véi
céc loai quang cu khéc nhau véi ting trudng hop khéc nhau.

Trong trudng hop tdng quat, dé tinh 49 bdi gidc phai ap dung bidu thiec
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dinh nghia G = -% ~ 8% B3i véi kinh lap, kinh hién vi thi ao = tgoo
) o, tgo, .
AB AB N A'B’
—= t tgo L1 Con=a = tga ;—-.
5 k1nh thién van thi oy = tgo, = f g Id"+l
- Bai todn xédc dinh vi tri, 4nh d6i vdi kinh hién vi, kinh thién van
thuc chdt la bai todn 2 thiu kinh ghép. Can ndm ving cédch tao
anh qua hé va xdc dinh dnh cudi cung qua hé thau kinh.

AB TKO1 AB, TKO2 A,B,

| d, | d; J dy 1 d’s |

véidy =a- &)

trong dé a = 0,0, (khodng cdch giita hai thau kinh)

Chuong VII: TINH CHAT SONG CUA ANH SANG

I. Hi¢n tugng tan sic anh sang

1. + Hién tugng tén sic 4nh sdng la hién tugng ling kinh tach dnh
‘sdng phic tap thanh nhiéu chum sing c¢6 mau khéc nhau.

+ Ddi mau trén man sau khi tdn sdc goi 13 quang phé.

+ Anh séng hén hop la dnh sdng tring thi trong quang phé c¢6 7
mau chinh: d8, da cam, vang, luc, lam, cham, tim.

. Anh sdng don sic 1a 4nh sdng khong bi tan sic khi di qua lang

kinh. M3i anh séng don sdc c6 mot mau nhat dinh goi la mdt mau

don séc.

. Anh séng tring 1a tap hgp ctia v6 s6 anh sdng don sic khac nhau

¢6 mau bién thién lién tuc tir d6 dén tim.

- Chiét sudt clia mot chat trong sudt déi véi cdc dnh sang don sic

khéc nhau thi khdc nhau. Chiét suat d6i véi 4nh sdng dé thi nhé

nhét va d6i véi 4nh sdng tim thi 16n nhat.

- Hién tugng tdn sdc dugc dng dung trong cdc mdy quang phé dé

phan tich mot cham sang phic tap thanh nhiing thanh phan don
sdc khac nhau.
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II. Hién tugng giao thoa anh sang

1. Hién tugng giao thoa dnh sdng (don sic) 1a hién tugng trong ving
hai chum sdng giip nhau cé nhitng vach sdng va nhitng vach toi
nim xen ké nhau goi 14 nhitng vin giao thoa.
Né&u lam thi nghiém véi 4nh sdng tring thi thdy c¢6 mdt vach sidng
tring & gitta, hai bén c¢6 nhiing ddi mau nhu ¢ ciu vdng, tim &

~ trong, d6 & ngoai.

2. Hién tugng giao thoa chi giai tthh dugc kh1 thira nhidn dnh sdng
c6 tinh chat séng.

‘8. Piéu kién d€ c6 hién tugng giao thoa:
+ Séng 4nh séng do hai ngudn phét ra cé cung tan so.
+ Db lach pha cta hai ngudn phat séng 12 mét lugng khong doi.

(Hai ngudn phét séng trén goi la hai ngudn két hgp).

4. Hién tugng giao thoa dnh sidng la mot bing ching thuc nghiém
quan trong khéng dinh 4nh sang c6 tinh chit séng.

5. Vi tri trong cdc van giao thoa

ax

[ ] rl-—r2=———

D -
ro — ry: hiéu dudng di caa
séng dnh séng ti hai ngudn
Sy, S; dén diém A. |

=5,8;D=1I0vé6i11a
trung diém S;S,.

e Vi tri cdc van sang: Tai A la vin sdng khi:
ro—r; = ax =k7»—->x=k—}‘—D—.
D a

véi A: budc séng anh sang.

k = 0; £1; £2; .
Tai O (x = 0) ta c6 mot van sdng dng véi k = 0 goi 1a van sang
chinh gita (trung tam). O hai bén van sang trung tam la cdc
van sdng bac 1, dng véi k = +1, rdi dén cdc van sang bac 2, Ung
v6i k = +2, ... C4c van siang déu cach déu nhau, xen giifa hai van
séng canh nhau 14 mot van t&i.
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6. Khodng van 1a khodng céch giita hai van sdng (hodc hai van t6i)

canh nhau: ,
. AD e s ? ~
i ="~ | voiigoila khoang van.

a

7. + Bing phuong phép giao thoa, ngudi ta ¢6 thé do dugc budc séng i

cua dnh sang (theo cong thic tinh i).

+ Ngudi ta thdy mdi 4nh sang don sic c6 mét buée séng hoan toan
xdc dinh. Ching han: 4nh sdng mau dé ¢6 A = 0,76um; 4nh sdng
mau tim ¢ A = 0,4um; dnh sdng mau vang c¢é6 A = 0,589um.

+ Mau Ung vé6i 4nh sédng don sic 1a mau don sic hay mau quang phd.

+ Cédc mau khong don sdc 1a hén hop ctia nhiéu mau don sdc véi
nhiing ti 1é khac nhau.

Ill. May quang phd — Quang phd lién tuc — Quang phé vach

1.

Chiét sudt cla mot mdi trudng trong sudt nhat dinh doéi véi anh

sédng don sdc khdc nhau phy thudc vao buse séng cta d4nh sang doé.

+ Trong cung mot moi trudng trong sudt, bude séng dnh sang cang
dai thi chiét sudt cia méi trudng déi véi né cang nhd.

. May quang phéo

+ Mdy quang pho 14 dung cu dé phan tich chium anh sing khi cé
nhiéu thanh phan thanh nhitng phdn don sic khéac nhau. N6i
khéc di, n6 dung dé nhén biét cdc thanh phan ciu tao cia mot
chum sang phic tap do mét ngudn sdng phat ra.

+ M4y quang phé gém ba bd phan chinh: Ong chuén tryc (tao ra
chum song song), ling kinh P (c6 tdc dung lam tan sic), budng
anh (thu quang pho).

. Quang phd lién tuc

a) Dinh nghia: Quang phd lién tuc 1a mot ddi sang c¢6 mau bién déi
lién tuc tir 46 dén tim.

b) Diéu kién phdt sinh: Do céc vat rin, 1ong hosc khi c¢6 ti khai 16n
khi bi nung néng phat ra.

“ e A \ A N A A~ 2 N P
¢) Ddc diém: Khong phu thudc thanh phin c4u tao clia ngudn sédng,
ma chi phu thudc vao nhiét d§ cia ngudn sing.

d) Cong dung: Do dac su phan b cudng do sang trén quang phd, ngudi
ta c6 thé xdc dinh duge nhiét d9, 4p suit,... clia vat phat sang.
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4. Quang phé vach phat xa

a) Pinh nghia: Quang phd vach phdt xa 14 mdt hé théng nhing
vach mau riéng ré nim trén mot nén t6i.

b) Piéu kién phdt sinh: Do cdc khi hay hoi & 4p sudt thap bi kich
thich phét ra.

¢) Pdc diém: Céc nguyén t§ khdc nhau thi quang phé vach rat
khédc nhau vé s6 lugng, vi tri, mau sic cdc vach va dé sdng ti
doi cta cac vach d6.

d) Céng dung: Mbi nguyén t§ héa hoc c6 mét quang phd vach
riéng, dic trung cho nguyén t§ dé. Do dé quang phd vach gidp
ta x4c dinh thanh phin héa hoc ciia mdt chat, tdc 1a xdc dinh
dinh tinh va dinh lugng cdc nguyén t§ chda trong chat doé.
Ngoai ra con duge dung dé phét hién nhitng nguyén t6 mdi.

5. Quang phé vach hép thu

a) Pinh nghia: Quang phd vach hdp thu la he théng nhitng vach
t61 ndm riéng ré trén mot quang phd lién tuc.

b) Piéu kién phdt sinh: Nhiét do cia ddm khi bay hoi hdp thu phai
thdp hon nhiét dé cia ngudn sdng phit ra quang phé lién tuc.

¢) Pgc diém: Céc nguyén t6 khac nhau thi quang phd vach hép thu
cing khac nhau vé s& lugng, vi tri cdc vach.

d) Céong dung: (Giéng nhu quang phé vach phét xa).

6. Hién tuwong ddo sdc _

+ Xét mot dam hoi hdp thu dugc nung néng dén nhiét d6 ma
ching c6 thé phat sdng (vAn con nhé hon nhiét d6 cta dnh sang
trdng), ta vin thu dugc quang phé hdp thu cia ddm hai dé.

+ Né&u tit ngudn sang tring di, nén quang phdg lién tuc khong con
nita, déng thoi nhitng vach den clia quang phé hdp thu tré
thanh nhitng vach mau cia quang phé vach phat xa ctia chinh
nguyén t& dé. '

+ Hién tugng trén goi 1a hién tugng dao séc ctia vach quang phad.

7. Phep phan tich qguang phé
a) Pinh nghia: Phép phan tich quang phd 1a phép phéan tich thanh
phan cdu tao cia cdc chdt dya vao viée nghién citu quang phé.
b) Tién loi ciia phép phén tich quang phé:
+ Phép phan tich quang phé dinh tinh (xdc dinh sy c6 mit cia
cac thanh phdn khédc nhau trong méu cin nghién cdu) thi don
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‘gian va cho két qud nhanh hon cdc phép phén tich héa hoc.
+ Phép phan tich quang phd dinh lugng (xdc dinh nong 49, c6
thé rat nho, cia cdc thanh phan trong mau) hét sic nhay.
+ Nho phép phan tich quang phé, ngudi ta ¢6 thé xac dinh dugc
thanh phan cdu tao cda cdc vat ¢ xa nhu Mat Troi va cac sao:
IV. Tia hong ngoai va ti ngoai
Dung mot pin nhiét dién nhay néi véi mot dién ké G dé khao sat sy
phan b3 ning luong clia quang phé lién tuc. Ngudi ta thidy ngoai viung
dai mau lién tuc vAn cdn c6 nhitng 4nh sing (hay con goi 14 bdc xa)
nao dé khong nhin thay duoc.
1. Tia héng ngoai .

e Tia héng ngoai 14 nhitng bic xa khong nhin thdy dugc cé buéde
séng 16n hon bude séng cia dnh sang d6 (0,75um).

e Tia hong ngoai c6 bén chat la séng dién tit.

e Tia héng ngoai do cdc vat bi nung néng phat ra. Néu nhiét do
nhé hon 500°C, vat chi bic xa tia hdng ngoai. Trong 4nh sing
Mait Troi c6 khodng 50% bic xa héng ngoai.

e Ngudn phat tia hong ngoai thudng dung 1a cdc béng dén cé day
téc bang vonfram néng sang.

e Tac dung ndi bat nhat cia tia hdng ngoai 1a téc dung nhiét nén
dugc dung dé siy hoic sudi.

e Tia héng ngoai ciing c6 tdc dung 1én mét loai kinh anh dic biét
goi 1a kinh 4nh héng ngoai nén dugc dung dé chup anh. Tia
hong ngoai bi hap thu béi mét s8 chat nhu hoi nuée, CO,.

2. Tia t& ngoai

e Tia tif ngoai 14 nhitng bic xa khong nhin thdy dugce, c6 buéc séng
ngdn hon bu6c séng cla dnh séng tim (0,4um).

e Tia t ngoai ¢6 ban chit 1a séng dién tir.

e Nhitng vat bi nung néng trén 3000°C phat ra tia ti ngoai rat
manh. Ngudén phét ra tia t& ngoai c6 thé 14 hé quang dién hay
céc den thay ngén.

e Tia ti ngoai bi thay tinh, nudc,... hap thu rat manh. Thach anh thi
gan nhu trong sudt déi véi cac tia tif ngoai & ving tu‘ ngoai gin.

e Tia ti ngoai c6 tdc dung:

+ R4t manh 1én kinh 4nh.
+ Cé thé 1am cho mot s6 chat phat quang.
+ Ion héa khong khi.
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V.
1.

+ Gay ra mot s6 phédn Ung quang héa, phén ing quang hop.
+ Sinh hoc: Pugc dung dé khif trung, chita bénh cdi xuong.

e Trong cong nghiép duge dung d€ phat hién cdc v&t ndt nhé, vét
xude trén bé mit cdc san phdm tién.

Tia ronghen — Thang song dién tix

O’ng Ronghen

+ 6ng Ronghen don gidn 14 nhitng 6ng tia Am cuc, trong d6 c6 14p

thém mot dién cuc bing kim loai ¢6 nguyén ti lugng 16n va kho
néng chdy (nhu platin, vonfram, ...) dé chin dong tia am cuc.
Cuc kim loai nay goi 1a d6i 4m cuc, thudng duge ndi véi andt. Ap -
suat trong dng khoang 10°mmHg. Hiéu dién thé gitta andt va
catot khodng vai van von.

2. Ban chdt cua tia Ronghen

+ Tia Ronghen la mot loai Séng dién tir c6 buéc séng ngén hon ca
tia td ngoai (t 10"*m d&n 10°m).

+ Co ché& ph4t ra tia Ronghen: Cé4c electron trong tia am cuc dudc
tdng toc trong dién trudng manh nén thu dugec mot dong ning
16n. Khi dén d6i Am cuc, ching gép nguyén ti cia déi am cuc,
xuyén sdu vao nhiing 16p bén trong cia vo nguyén ti va tuong
tac véi hat nhdn nguyén ti va véi cdc electron ¢ 16p nay. Trong
su tuong tdc nay s& phat ra mot séng dién tit c¢6 budc séng rit
ngin goi 12 bitc xa ham, d6 chinh 1a tia Ronghen.

3. Cac tinh chdt va cong dung cia tia Ronghen
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+ Cé kha ning ddm xuyén manh, dugc dung trong y hoc dé chiéu
dién, chup dién, trong cong nghiép dé do cac lo héng khuyét tat
nim bén trong cdc sdn phdm khéc.

+ C6 tac dung manh lén kinh dnh, nén né duge dung dé€ chup dién.
+ C6 tdc dung lam phdt quang mét sé chat.

+ C6 kh3 nang ion héa chat kh1 dic diém nay dugc diung dé do
liéu lugng tia Ro’nghen

+ Cé tac dung sinh li: né hiy hoai t& bao, giét vi khudn, duge dung
dé stra chita nhirng ung thu ndéng gin da.



4. Thang song dién tu

+ Tia Ronghen, tia t& ngoai, 4nh sdng nhin thdy duge, tia hong
ngoai va cdc séng vo tuyén déu c6 chung ban chat 1a séng dién
tir. Piém khdc nhau co ban giita ching 1a budc séng dai, ngén
khéc nhau.

+ Trong su phéan rd cia hat nhén nguyen td con xuat hién nhiing
séng dién tu c6 budc séng cuc ngin (dugi 107 m) goi la tia
gamma (7).

+ Giita cdc vung tia khdng c6 ranh gidi ro rét.

 + Céc tia c6 budc séng cang ngidn, cé tinh ddm xuyén cang manh,

dé tic dung lén kinh 4nh, dé phat quang céc chat va dé ion héa
chat khi.

+ DP&i véi cdc tia c¢6 bude séng dai, cang dé quan sat hién tugng
giao thoa cta ching.

+ Céach phat va thu cdc tia d6 ciing khdc nhau rat nhiéu.

VI. Mot s8 vdn dé can luu ¥

1.

Ta c¢6 chiét suat tuyét doi cia mot mdi trudng trong sudt dugc xdc
. c 4 N A Nz < A N A
dinh n = = véi ¢ la van téc 4nh sdng trong mdi trudng chin

v

khong, v 1a van téc d4nh sang trong moi trudng trong su6t. Trong

ciing mot chat trong sudt chiét sudt déi véi d4nh sdng d6 nhé nhat
nén v 16n nhat, d6i v6i 4nh sdng tim 16n nhit nén v nhé nhat.
Chinh vi vay, 4nh sing tim khic xa manh nhat o

. Anh sing tring c6 7 mau chinh: 46, cam, vang, luc, lam, cham,

tim. Trong d6 4nh sdng dé khic xa y&u nhat, kha nang khic xa
tang dan theo tha tu trén.

. Trong hién tugng giao thoa 4nh sing, cdc van sing cung bac (hodc

van t6i cung thi) déi xdng nhau qua van trung tdm. Do d6 ngudi ta
thudng xét ¢ mién duong cla giao thoa. Lic d6 vi tri van sdng la x,

= kE = ki, v6i k = 0 12 van sang trung tdm (chinh gita), k = 1 1a

van sdng thd nhat, .. con vi tri van t6i la x, = (zk;lj&]—)—
a

(2k+1] v6i k = 0 14 van t6i thi nhét, k = 1 1a van t6i tha 2,
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4. Mudn xdc dinh s6 van sdng quan sit duge trong mién giao thoa, ta

can xdc dinh sé

khodng cdch van trong nita giao thoa trudng la ;
‘ i

v6i L 14 bé rong ving giao thoa.

5. Giao thoa vé6i 4nh sdng tring
- — Trén man anh giao thoa, tai trung tAm ta c6 vét sang tring (do
sy chdng chit cia vo s6 4nh sdng don sic khdc nhau), do
khodng vén i cia cdc buc xa don sic khic nhau khong bing
nhau, do d6 ta nhan dugc modt quang phé lién tuc. Mau tim &
trong, dd & ngoai. P&n ldc nao d6, tit cd cdc vAn sang cla cac
buc xa don sdc lai trung nhau. Tai d6 cho ta vét sang tring.
— Tai mot vi tri ndo d6 trén man (cach véh'trung tdm mot doan x)

sé co:

e Mot bic xa bi tdt (cho van t6i) thda mén hé thue:

A S A=

e Mot sb buc xa

7\.tS7\.’—

2ax, 2k +1) 1D
et Aa (Vixy = | =" |55,
(2k + 1)D a
cho van sang théa méan hé thic:

axs SAg(Vixg = kE).
a

kD

Chuong VIII: LUGNG TU ANH SANG

1. Hién tugng quang dién

1. Hién tugng quang dién: Khi chi€u mot chum sdng thich hop (cé
buée séng ngén) vao mit mot tdAm kim loai thi né lam cho cdc
electron & mit kim loai d6 bi bat ra.

Cac electron bi bat ra goi la cdc electron quang dién.

2. Thi nghiém v§i t&€ bao quang dién

a) T& bao quang dién 14 mot binh chan khdng nhd trong d6 c¢6 hai
dién cuc: Anot A va catét K. Anét 14 mot vong day kim loai.
Catot c6 dang mot chom cdu lam bing kim loai (ma ta cédn
nghién cu) phd 6 thanh trong cha té& bao c6 chita mot 16 nho
cho dnh sang lot qua.

b) P&i véi mdi kim loai dung lam catét, anh sdng kich thich phai
c¢6 budc séng nhé hon mot giéi han Ay nao dé6 thi méi gay ra
dugc hién tugng quang dién.
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¢) Khi Uak ting thi dong quang dién tang. Khi Uak dat dén mot
gi4 tri nao d6 thi cudng dd dong dién dat dén mot gid tri béo
hoa Ibh-

d) I, phu thudc vao cudng d6 dong dnh sang kich thich.

e) Dong quang dién triét tiéu hoan toan khi gitta Anét va Catot co
mot hiéu dién thé am Uy, (Uy, = Usk < 0).
Up: hién dién thé ham.
U, Gng v6i mdi kim loai dung 1lam Catdt hoan toan khéng phu
thudc vao cudng dd cia chum anh sing kich thich ma chi phu
thudc vao buée séng cia chum dnh sang kich thich.

- I1. Thuyét lugng tu va cac dinh luat quang dién

1. Thuy&t lugng ti: Cc nguyén ti hay nguyén t& vat chdt khong hap
" thu hay bic xa 4nh sang mét cdch lién tuc ma thanh ting “phan”
riéng biét, dit quing. Mdi “phan” d6 mang modt ning lugng nhat
dinh, ¢6 4% 16n la:
e = h.f.
'f: 1a tan sO ctia 4nh sdng do nguyén tu phat ra.
h: 1a hiing s§ Plang; h = 6,625.10'J s.
2. Céc dinh luat quang dién
a) Pinh ludt 1: Poi véi mdi kim loai dung lam catét, hién tugng
quang dién chi xdy ra khi buéc séng A cia dnh sdng kich thich
nhé hon giéi han quang dién Xy cia kim loai d6 (A < A).
Pinh luat nay thé hién diéu kién h.f> A.
A: Cong thoat caa electron khéi kim loai d6.
- b) Pinh ludt 2: Cudng d6 cda dong dién bao hoa ti 1& thuan véi
cudng do6 cda chum sdng kich thich.
¢) Pinh ludt 3: Pong niang ban ddu cyc dai cla electron quang dién
khi bat ra khéi kim loai khéng phu thudc vao buéc séng cia dnh
sdng kich thich va ban chdt kim loai ding lam catét. Dinh luat
nay thé hién diéu kién:
+AvéielUyl = lmvgmax vaA= D¢
2 My

2
va max

hf =

(Cong thic Anhxtanh vé hién tugng quang dién).
+ Hién tuong quang dién dugc (ing dung trong cac t& bao quang dién.
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3. Ludng tinh séng hat cda 4nh sdng

- Anh sdng nhin thdy ciing nhu cdc tia hdng ngoai, tia td ngoai,
tia Ronghen, déu 14 cdc séng dién tir c6 budc séng khédc nhau.
Chung déu c6 ciung ban chat dién tir.

— Anh sang lai ¢6 tinh chat hat (tinh chat lugng ti).
Vay: Anh sdng c¢6 luéng tinh song hat.

Ill. Quang tré va pin quang dién

1. Hién tuong quang dén
-+ La hién tugng gidm manh dién trd cha chat ban dan khi bi chidu sang.
+ Trong hién tugng quang din, mdi phétdn cia 4nh siang kich

thich khi bi hdp thu s& gidi phéng mot electron lién k&t dé€ né
tré thanh mot electron ty do chuyén dong trong khéi ban din
dé6. Hién tugng gidi phéng céc electron lién két trén goi 1a hién
tugng quang dién bén trong.

2. Quang tré (LDR)

+ Cdu tgo: Gdm mot 16p chat ban din, pht trén moét tdm nhua
cdch dién, c6 hai cuc va gin vao l6p chat ban din dé.

+ Ung dung: Thay cho cdc t& bao quang dién trong cdc mach diéu
khién tu dong. ’

3. Pin quang dié¢n: La mot ngudn dién trong dé quang niang dugc
bién déi truc tiép thanh dién ning. Pin hoat dong dua vao hién
tugng quang dién bén trong xdy ra trong mot chat ban dan.

IV. Mot vai hién tugng quang hoc lién quan dén tinh chit lugng .
ti ciia anh sang

1. Su phat quang

.~ — Tia ti ngoai chi€u vao mdt vai chat 1ong, chat kh1 cdc chat nay

sé phat sdng dugc goi 1a hién tugng huynh quang.

— Anh sdng huynh quang hau nhu tit ngay sau khi tit 4nh sing
kich thich.

— Su phét sdng cla cdc tinh thé b1 k1ch thich bing 4nh sdng thich
ho'p goi la su lan quang.

— Anh séng 1an quang c6 thé ton tai rat lau sau khi tit 4nh sdng
kich thich.

— Su huynh quang va sy l4n quang goi chung la su phdt quang (su
phat dnh sdng lanh).

2. Cac phan ung quang héa
— Cédc phan Ung quang héa la cdc phan u‘ng héa hoc x4y ra dudi tdc

dung cia anh sdng.
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— Céc phén Ung nay cé nhiéu loai: phan tich, tong hgp, ..., thi du:
phéan tng quang héa trong ciy xanh, phén dng phén tich AgBr
trong phim anh.

V. Ung dung ciia thuyét lugng tii trong nguyén tu hidro

1. Méu nguyén ti ciia Bo
Hai tién dé cda Bo la:
a) Tién dé vé cdc trang thdi dizng: Nguyén ti chi ton tai trong
' nhitng trang thai cé ning lugng xdc dinh, goi la trang thai
dirng. Trong trang thai ding nguyén tu khong buc xa.

b) Tien dé vé su buc xa va hdp thu ndng lugng clia nguyeén ti: Moi
nguyén ti chuyén tit trang thdi ding c6 nang lugng E, sang
trang thai ding c6 nang lugng E, thi né bic xa (hosic hap thy)
mot photon ¢6 ning lugng:

¢ = hfy, = En — En.

* Hé qua quan trong suy tif hai tién dé Bo la:

Trong trang thdi ding, cdc electron trong nguyén td chi chuyén
dong quanh hat nhan theo nhitng quy dao ¢6 ban kinh hoan toan
xdc dinh goi 1a cac quy dao diung.

2. Gidi thich su tao thanh quang phé vach hidro

— Thanh céng 16n nhdt cia miu nguyén ti Bo la giai thich dugc
day dG su tao thanh quang phé vach cia hidro.

— Trong quang phd vach cGa hidro c¢6 cdc ddy: Laiman; Banme;
Pasen. Ung v6i sy chuyén cdc mdc ning lugng trén hinh. -

B Zo w

[T 1 1 [ [T 1 [ 1T

Laiman Banme Pasen
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VI. Mot s8 vdn dé can luu §

1. Thuyét lugng ti anh sang
* Néng lugng cda photon: € = hf = h%.

f: Tan s6 cta bic xa (Hz).

A: Buc séng cha dnh sdng (m).

¢ = 3.10° m/s: Van t8c 4nh séng trong chén khéng.
h = 6,625.107**Js: Hing s6 Plang. |
e: Nang lugng ctia photon (J).

2. Phuong trinh Anhxtanh: |c = A + %fnvﬁmax

A: Cong thodt cta electron khéi kim loai
Vomax: VAN t&¢ ban diu cuc dai cia electron.

m = 9,1.10"%kg: Khdi lugng cia electron.

3. Diéu ki¢n xay ra hi¢n tuong quang dién:| 1 < 4, ‘

V6i: A = %c_: Gidi han quang dién cta kim loai dung lam catéot.

4. Hiéu dién thé ham:

2
1Uu] = |Ung) = PVome _ hf-A
2e e

e = +1,6.107°C: Pién tich nguyén t5.
5. Céng sudt ciia nguén sang: P =n ¢

n,: S6 photon Ung véi bic xa A phat ra trong mdi giay.

6. Cuong dp dong quang dién béo hoa: |1, =n_ e

n.: SO electron dén anét trong mdi giay.

7. Hidu sudt luong ti: | H ="e
nl

n.: S8 electron bt ra khdi catédt trong 1 gidy.

n,: S§ photon dap vao catot trong 1 giay.
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8. Dé x4c dinh cé hién tugng quang dién hay khong khi catdt dugc
chi&€u sang béi ngudn sang phic tap (A, > A3 > ... > Ayin) ta cdn xem

xét: N&u Api, < A thi c6 hién tugng quang dién va ngugc lai.

Khi d6, van t&c ban diu cuc dai cia cdc electron quang dién la van

tdc dng v6i Amin.
e Né&u cong thoat cé don vi eV, cdn ddi ta 1a jun:
leV = 1,6.107J.

e Khi tinh hiéu dién thé ham (hiéu dién thé triét tiéu hoan toan

dong quang dién) ta dung cong thic dd néu. Luu ¥ ring: U,
UAK < 0. : :
9. Quang phé vach cia nguyén tu hidro

a) Khi nguyén t chuyén tir trang thdi ditng c6 nang lugng E,, sang
trang thdi dimg c6 nang lugng E, (E,, > E,) thi né phat ra biec

xa c6 tan so f dugc x4c dinh:
|hf=E,-E, |;En>E.
b) Quang phé vach nguyén ti hidro:

P
0
N
M
t ->I
Pasen
L
it
- Banme-
K
o m 1’
! Laiman !

e Day Laiman tUng véi nguyén tif chuyén ti cdc mic L, M, N, O,
vé mic K. , _
~» Day Banme Ung v6i nguyén tu chuyén tir cac mic M, N, O, P

muc L.

P

ve

e Diy Pasen ting véi nguyén tf chuyén tir cac mic N, O, P vé mudc M.
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Phdn ba. VAT LY HAT NHAN

Chuong IX: NHONG KIEN THUC SO BO VE HAT
NHAN NGUYEN TU

I. Cdu tao ciia hat nhan nguyén ti don vi khdi lugng nguyén tu
1. Cdu tao hat nhan nguyén tu
‘Hat nhan nguyén ti ¢é ki hiéu: 2X

Z: nguyén t& s0 (sd thd ty trong bdng tudn hoan) cho bi&t s6

electron (ho#c proton).

A: S6 khoi; N = A — Z: s6 notron.

2. Lvc hat nhan _ ‘

Céc nuclén (proton va notron) duge lién két véi nhau bing luc hat
nhan (rdt manh). Luc hat nhan ¢6 bdn kinh tdc dung khodng 10 °m.
3. Pong vi

Céc nguyén t& ma hat nhan chda cing s préton Z nhung c6 so
notron N khédc nhau (N = A — Z) goi 14 déng vi (cung vi tri trong bang
tuan hoan). _

4. Pon vi khéi luong nguyén tw

Pon vi khéi lugng nguyén ti (ky hiéu u) = 1/12 khéi lugng cia
déng vi cacbon ;°C.

e m, = 1,007276u; m, = 1,008665u; m, = 0,000549u.

= Khdi lugng nguyén tif t4p trung ¢ nhan.

e S6 Avogadrd N, 1a s6 nguyén ti trong 12 gam ;*C.
N, = 6,022.10%/mol = 1u = 1,66055.10 *'kg.

o Mt mol chét 14 lugng gdm N, phén ti (nguyén ti) chat dy. Khéi
luong mot mol don chat nguyén td tinh ra gam c6 tri sé nhu
trong bang nguyén ti lugng.

Il. Su phdéng xa
1. Sw phéng xa: Phéng xa 1a hién tugng mdt hat nhén tu dong
phéng ra nhitng bdc xa khong nhin thdy nhung cé nhitng tdc dung

i héa goi la tia phéng xa.

a) Tia anpha (e):
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— Tia o gém cdc hat nhan cda nguyén o,y

" tit 3He nén bi léch vé phia badn 4m. B* X

]

— Van t8c khoang 107 m/s. \

]

— Ion héa trong médi trudng manh, do dé :
quing duong di bé (8cm trong khéng khi). =

b) Tia béta (B):

+ Béta trir (B7) la electron nén bi léch vé phia ban duong, léch
nhiéu so vé6i tia o.

+ Béta cong (B*) la electron duong (pdzitdn) khoi lugng bing
khéi lugng electron nhung dién tich duong, do d6 léch vé phia
ban Am. _

+ Céc hat B c¢6 van toc 16n (v ~ ¢) va lam ion héa mdi trudng (y&u
hon o nén di duge xa hon, hang tram mét trong khong khi).

¢) Tia gama (p): '

— La séng dién ti c6 bubc séng rdt ngdn (duéi 0,01nm) la
photon.

— Khoéng bi léch trong dién ti trudng.

— C6 khia nang dam xuyén rat lén. (qua 16p chi day vai
déximet).

2. Pinh ludt phong xa
— Chu ki bén ra (T): 1a thdi gian d€ 1/2 s§ nguyén ti cha chét bién
d6i thanh mot chit khéc. .

N= Noe ™ hay m = mpe™; my: khéi lugng ban dau.
A: hiing s6 phéng xa.
T - Ln2 =0,_69_
A A

1Ill. Phan ing hat nhan
1. Phan ung hat nhan

— Phan tng hat nhan la tuong tdc gitta hai hat nhan din dén su
bi€n d8i thanh hai hat nhan khéc:

A+B->C+D
— Néu: A > C +D day la sy phéng xa ty nhién.
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2. Cac dinh luat bao toan )
a) Bdo toan s6 nuclén (A) va bdo toan dién tich (Z): S8 nuclén (A) va
s dién tich (Z) 6 hai v& phuong trinh phan &ng luén béng nhau:
A(A) + A(B) = A(C) + A(D)
Z(A) + Z(B) = Z(C) + Z(D)
b) Bdo toan ndng luong va déng luong
Nang lugng va dong lugng cia hé duge bao toan.
3. Cac quy tdc dich chuyén
a) Phéng xa o
32X > jHe +,3Y
Y lui 2 6 so v6i X.
b) Phong xa [
QX - A(;e_ + fL\+1Y
Y tién 1 6 so véi X.
¢) Phéng xa B':
Phéng xa :
X > get+5,Y
Y lui 1 6 so véi X.
d) Phéng xa o
Hat nhan chuyén tit E; > E; (E; > E;) phat ra photon cé tan sé:
E; - E; = fh. _
IV. Phdn ing hat nhan nhan tao — iing dung cuia cac dong vi
phong xa
1. Phén ing hat nhéan nhén tao
Dung cdc hat nhan nhe (dan) bin ph4 cdc hat nhan khéc (bia) tao
ra phdn ng hat nhan nhan tao. Biing cdch nay sinh ra nhiéu dong vi
va cdc nguyén t6 phéng xa lan lugt vugt Urani (Z > 92).
2. May gia tée
Méy gia toc 12 thiét bi dung tang t&c cac hat dan (o, phdton, ...).
Xiclotrén 1a m4y gia téc gdm hai hop chit nhat D dat trong chan
khéng, B vudng géc mit hdp, luc Lorenxo lam cdac hat dién tich
chuyén dong tron véi ban kinh:
R =% véi m, q: khdi lugng va dién tich hat

v: Van tdc hat.
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Giita hai hop D ¢6 hiéu dién thé& xoay chiéu dé ting tdc hat moi
lan qua khe. Quf dao cia hat 1a dudng xodn &c. Hat thu dugc néng
lugng rat 16n.
3. Ung dung ciia cac dong vi phong xa »
Dang chita bénh, do tim khuyet tat trong mdy méc, diét khudn,
nghién ctu khoa hoc va khéo c8, ...
V. H¢ thiic anhxtanh giita nang lugng va khdi lugng
1. Cac tién dé Anhxtanh

a) Tién dé 1: Cédc hién tugng vat 1i xdy ra nhu nhau d6i véi moi
quy chi€u quan tinh. Néi cich khde, cdc phuong trinh dién ta
céc hién tuong vat li ¢6 cing mét dang trong moi hé quy chiéu
quan tinh.

b) Tién dé 2: Van téc anh sang trong chan khong ddi vdi moi hé
quy chiéu quén tinh ¢6 cung mét gid tri ¢, khong phu thudc vao
van tdc ctia ngudn siang hay mdy thu.

¢ = 299.792.458 m/s = 3000.000 km/s.

2. Hé thite Anhxtanh gia ndng luong va khéi luong
Mot vat c6 khéi lugng m thi ¢6 nang lugng nghi:
E = mc? véi ¢: van téc 4nh sdng trong chan khong.
15“&‘1\i = 1,7827.10 kg;
nguoc lai 1kg = 0,561.10%° MeV/c?.
VI. P§ hut khdi — Nang lugng hat nhan
1. P$ hut khéi va nang luong lién két
Z proton va N notron ding yén c6 tong khoi lugng la:
m, = Z.m, + N.m,
khi chung lién két thanh hat nhan c6 khéi 1u0ng m < m, va
Am = mg — m: D3 hut khéi.

Hat nhan c¢6 do hut khéi cang lén (tic ning luong lién ké&t cang
16n) cang ben viing.

2. Phan @ng hat nhan téa va thu nang lu‘o’ng
Xét phandng: A+ B> C+D
Véi Am = (ma + mp) — (mc + mp).

+ Am > 0: Phan Ung tda nidng luogng duéi dang dong ning caa
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cdc hat C, D hoéc phdtén y va ning lugng téa ra:
-~ AE = Am.c%.
+ Am < 0: Phdn (ng thu ning lugng. Ning lugng thu dugc dung
vao lién k&t hat nhan va sinh déng ning:
W = AE k+ Wd.
3. Hai logi phan ung téa nang lugng

a) Hat nh4n ning (Urani, Pluténi, ...) hdp thu notron va v& thanh
hai hat nhéan trung binh. Pay 1a sy phan hach.

b) Hai hat nhan nhe (Hidré, Héli, ...) két hgp nhau thanh hat
nhin niang hon. Pay 1a phdn dng nhlet hach. )

VII. Su phan hach

e Su phin hach la hién tugng trong mét hat nhan kloai rdt ning)
h&p thu mot notrén rdi vé thanh hai hat nhan trung binh.

¢ Phdn tng phan hach cia Urani 235:

U +in » 20U » 2X + 5X' +k!n +200MeV
v6i X, X’ la cdc hat nhan trung binh.
k bing 2 ho#c 3 (trung binh 1a 2,5).

¢ Sau mdi phan hach, s6 notrén con lai 1a s (hé s6 nhan notrén).
Né&u s > 1 thi s& phan hach ting rat nhanh ta c6 phan (ng hat
nhan day chuyén. Hé théng c6 s > 1 goi 1a vugt han: _
Ta khéng khong ché& dugc phan dng, ning lugng tda ra rit 16n
dung ché tao bom nguyén tu.

e Néu s = 1, hé thong goi 14 t6i han. Phan (ng diy chuyén vin xdy
ra, ning lugng tda ra khong d6i va c6 thé kiém soat duge. Pay la
ché d6 hoat ddng trong cdc 10 phdn ing hat nhin trong cdc nha
may dién nguyén tu.

e Néus <1, hé thong goi 1a dudi han. Phan tng. day chuyén khéng
x4y ra.

VII. Phan ing nhiét hach
+ Phdn ¢ng két hop ’H va ’H
H + ’H — JHe + ;n + 3,25MeV

H + ’H + }He - !n + 17,6MeV
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+ Phan tng k&t hop xady ra ¢ nhiét do cao nén goi la phdn ung
nhiét hach.

+ Phan tng nhiét hach dung dé€ tao bom kinh khi.
VIIl. MOt s8 van dé can luu ¥
1. Cdu tao cua hat nhan nguyén tu
Z: Nguyén tu sb (s6 proton trong hat nhéan).
A: S5 khéi (s6 nucleon trong hat nhéan).
N: S8 notron (N = A — Z).
X: Ki hiéu cia nguyén té héa hoc. N

2. Dinh ludt phong xq Ny
N=N,e™
m=m,e" No/2
No/4
N8 ,
0 T 2T 3T t

No, mo: S6 hat nhén, khdi lugng ban dau.

N, m: S8 hat nhan, khéi lugng & thoi diém t.

T: Chu ki ban ra (thoi gian dé % s6 hat nhan bi phan ra).
_In2 _ 0,693 |

A T - Hing s6 phéng xa.

* Néu t = kT thi: Nz%vémz—m—i

2k

3. D6 phong xa

H= -—ﬂ = Ho.e'“ = AN
dt

H, = A.N,: D6 phéng xa ban dau

H = A.N: D5 phéng xa & thoi diém t.
¢ Bon vi phéng xa:
1Bq = 1 phan ra/s; 1Ci = 3,7.10'°Baq.
4. Chu y khi giai toan

a) D€ vdan dung dinh ludt phéng xa ta cdn phdi biét sé hat nhén
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nguyeén tit cé trong m (g) chdt phéng xa.
m
N = — Na.
A A
N, = 6,022.10%/mol™: Hing s6 Avogadro.
b) Khi vdgn dung dinh ludt phéng xa:
e Néu t = kT thi nén 4p dung cong thic:
N, m
N = 2k ,ym= ‘2"1?‘
¢ Truong hgp khéng thoa hé thic trén thi méi dung cong thic:
N = Np.e™: m = mg.e™

vei . in2 _0693

T T

¢) Dé tinh s6 hat nhdn (hodc khéi luong chdt) da bi phan rda sau
thoi gian ¢t:

e AN = Ny — N = Ny(1 - e™)

e Am = my — m = my(l — e™).

5. D6 hut khéi cia hat nhan

6.
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Am=my-m=2Zm, + Nm, - m

my = Z.m, + N.m,: téng khdi lugng cdc nucléon
m: khéi lugng hat nhan

m,: khéi lugng proton (m, = 1,007276u);

m,: khéi lugng notron (m, = 1,008665u).

Hé thic Einstein (Anhxtanh)
2

E = mec

m: khéi lugng cha vat
¢ = 3.10%m/s: van téc 4nh sdng trong chan khéng
E: nang lugng nghi cua vit.

* Nang lugng lién két hat nhan

= (my — m)c?




emy;— m > 0 = AE > 0: phén (ng téa ning lugng.
emy;— m < 0 = AE < 0: phan dng thu ning luong.
* Pon vi khéi lugng nguyén ti:

1u = 1,66055.10"%"kg ~ 931.3\’[-'?}‘—’
’ C .

7. Phan @ng hat nhén va cac dinh ludt bao toan

* Phdn Ung hat nhan téng quat:

A A, A, ' A '
MX 4 BY > MX 4 Y

* C4c dinh luat bdo toan:

¢ Bdo toan sé khoi (s6 nucléon)

A+ A=Az + Ay

Béo toan dién tich (nguyén ti so)

Zi+ 79 =75+ 24

e Bdo toan dong lugng

Px+ Py = Dx+ Py

V6i: Py = my.¥,; py =m,. 7, .

¢ Bio toan nang lugng toan phan

2, 1 2 1 s _
(m, + my)c” + mevvx + —mv,

_ ’ ’ 2 1 1 12 1 1 12
= (m’x + m’y)c +§mxvx +-m' vy

8. Cac phan wng phéng xa hgit nhan

e Phong xa a: | ;X - jHe+ 57Y

e Phéng xa B |3X > %e + 2.Y

e Phong xa B*: [2X - Je* + 2 Y
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9. Luu y khi giadi toan

a) Khi can biing cdc phdn dng hat nhén ta si dung hai dinh luat

béo toan so khdi va bdo toan dién tich.

b) Tinh todn ning lugng phan dng hat nhin téa ra hoic thu vao ta

cin st dung phuong trinh bdo toan niang lugng toan phan. -

¢) Cédc bai todn c6 lién quan dén dong lugng, cdn luu ¥ réing dinh

ludt bdo toan dong luong cé hé thic vecto. Do d6 can phai vé
hinh, cin cd vao hinh vé dé tinh cdc dai lugng can.

e Vi du: Ban d4u hat nhan c6 dong lugng p. Sau phan dng sinh ra
hai hat nhan chuyén déng theo 2 huong khédc nhau hgp
v6i huéng ban ddu 1 géc tuong tng 14 o va B. Dinh luat
bao toan dong lugng lic nay: o

p= D, + b, /
Cén cit hinh vé ta c6 hé thic: \L{ P

p2.= P’ + P2 + 2pipa.cos(a + B).

d) M&i quan hé giita dong lugng p va dong ning k 1a:
p? = 2m.k.
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B. 10 BO BE

2
DE 1
Cau 1. Trong dao dong diéu hoa, van téc bién ddi.
A. Cung pha véi li dé. B. Ngugc pha véi li d6.
C. Tré pha g so v 6ili db. D. Sém pha % so v6i li da.

Cau 2. D3i v6i mot chdt diém dao dong co diéu hoa véi chu ki T thi:
A. Pong nang va thé ning déu bién th1en tuan hoan theo thoi gian
nhung khéng diéu hoa.
B. Pong ning va thé& ning diéu bié€n thién diéu hoa theo thdi gian
_ v6ichu ki T.
. Pong nang va thé ning déu bién thién diéu hoa theo thdi gian

véi chu ki -g-

D. Pong ning va thé ning bién thién diéu hoa theo thoi gian véi
chu ki 2T.

Cau 8. Mot vat dao dong diéu hoa doc theo truc Ox, van tdc cua vt
kh1 qua vi tri cdn bing 1a 62,8cm/s va gia tdc cuc dai 1a 2m/s L&y
n? = 10. Bién d6 va chu ki dao déng cta vat la:

A A=10cm, T = 1s. B.A=1cm, T = 0,1s.
C.A=2cm, T =0,2s. D.A=20cm, T = 2s.

Cau 4. Mot vat nhé c6 khdi lugng M = 400g dugc treo vao 16 xo khoi
lugng khong ddng ké, d5 cing 1a k = 40N/m. Pua vat dén vi tri 1o
xo khong bién dang réi tha nhe, vat dao dong diéu hoa. Chon goc
toa d6 tai vi tri can bing, chiéu duong huéng xuéng, goc thi gian

- 1a lic vat bit ddu dao dong. Phuong trinh dao dong cta vat la:

A. x = 5sin(10t - g—)cm. B. x = 10sin(10t — E Jem.

C x = 10sin10t em. : D. x = 10sin(10t + = )cm

Cau 5. Mot con 1d¢ don gom mot qud ciu kim loai nho khéi lugng
= 1g, tich dién duong q = 5,66.107'C, dugc treo vao mot sgi day
mé_nh dai I = 1,40m trong dién trudng déu cé6 phuong nim ngang,

E = 10.000V/m, tai mot noi c6 gia téc trong truong g = 9,79m/s>.
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Con lic & vi tri cAn béng khi phu’dng cia day treo hgp véi phuong
thing dirng mot géc.
A a=30° B.a=20 C.a=10° D. o = 60°
Cau 6. Mot vat thuc hién dong thdi hai dao dong cung phuong:
x; = 443 cos 10mt(cm) va x, = 4sinl0xnt(cm). VAn t8c cha vat tai
thoi diém t = 2s 1a.
A. v =20m cr/s B. v = 40% cm/s.
C. v =20 cm/s. D. v =40 cm/s.
Bai 7. Phit biéu nao sau day khéng ding?
A. Trong qué trinh truyén séng, pha dao dong dugc truyén di con
c4dc phan t cia méi trudng thi dao déng tai ché.
B. Qué trinh truyén séng co 1a qud trinh truyén nang luong.
'C. Buéc séng la khodng cédch gita hai diém gin nhau nhét trén
phuong truyén séng va dao dong cung pha.
D. Séng truyén trong cdc mdi trudng khdc nhau 'gié tri buéc séng
van khong thay d6i.
Cau 8. Mot ngudn séng cad hoc dao dong diéu hoa theo phuong tr1nh

x = Acos(bnt + —)

Khodng c4ch giita 2 diém gin nhau nh4t trén phuong truyen séng
ma d6 léch pha dao dong bing Z la 1m. Van tdc truyén séng la:

A.20m/s.  B.10mds. C. 2,5m/s. D. 5m/s.

‘Cau 9. Séng co hoc duge truyén di tir O theo phuong ciia truc Ox véi van
toc v = 0,4m/s. Dao dong tai O c¢6 dang x = 4sinnt cm. Cho rang séng co
hoc duge bio toan khi truyén di. Tai thoi diém t mot diém M cach O
mot khoang biang 3,2m trén phuong truyén séng va dao déng cing pha
v6i O c6 li do 14 3cm thi li d§ cta né sau 6 giay sau d6 1a bao nhiéu?

A. 6cm. B. 3cm. C. —6cm. D. -3cm.
Cau 10. Mot sgi day dan héi dai I = 120cm c6 hai ddu A, B ¢d dinh.
' Mot séng truyén véi tdn sé f = 50Hz, trén day dém dugc 5 nit
s6ng khéng k& 2 niat A, B. Van tdc truyén séng trén day la:
A. 20m/s. B. 25m/s. C.12,5m/s.  D. 40m/s,
Cau 11. T4c dung cta cudn cdm ddi v6i dong dién xoay chiéu la:
‘A. Can tré dong dién, dong dién c6 tin sb cang 16n cang bi can tré.
B. Can tré dong dién, dong dién cé tdn s& cang nhé bi cin tré
cang nhéu.
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C. Can tré dong dién, cuén cdm cb do tu cdm cang bé thi cdn tré
dong dién cang nhiéu.
D. Can tré dong dién, dong dién c6 tan sb cang 16n thi it bi can trd.
Cau 12. Hiéu dién thé & ha1 dau doan mach xoay chiéu chi c6 tu

-4

C= 107 F ¢6 bidu thic u = 1002 sin(100xt + 3 )V, biéu thic cudng
n

do dong dién qua doan mach trén c6 dang nao sau day?

A.i= +2sin(100nt — g)A. B.i= 2 sin(100nt — %)A.

C. i = V2 sin(100rt + “T)A. D. i = V2 sin(100%t - T)A.

Céau 13. Mot doan mach xoay chiéu c6 2 phan ti néi tiép R, C hoic
cudn day thuan cdm. Hiéu dién thé gitta hai dau mach dién va
cudng do dong dién qua mach cé biéu thdc:

u = 1002 sin(100nt)V.

i = 2sin(1007t — -})A.

Mach gém nhitng phan t& nao? Pién trd hodc tré khéng tuong dng

1a bao nhiéu? P

A.R,L; R = 40Q. Z;, = 30Q. @ R, C; R = 50Q. Z¢ = 50Q.

C.C,L; Z, = 30Q, Z¢ = 30Q. D. R, L; R = 50Q. Z;, = 50Q.
Cau 14. Biéu thdc cudng do dong dién trong mét doan mach xoay

chiéu AB 1a i = 4sin(100xnt + g)A. Tai thoi diém t = 0 ,04s cudng

d6 dong dién trong mach cé gi4 tri.

Ai=4A B.i2V2A. C.i=v2A. D.i=2A
Céau 15. Mot doan mach dién xoay chiéu gbm mot cudn day cé dién
35

tré thuan 5Q va dd tu cdm L = ==
n

thuan R = 30Q. Hiéu dién th& 2 d4u doan mach la:
u = 702 sin 100xt (v)
Cong sudt tiéu thu cia doan mach la:
A P=35/2W. B.P=70W. C.P=60W. D.P=30/2W.
Cau 16. Mot mach dién xoay chiéu nhu hinh vé:

107%H mdc néi tiép véi dién tré

A R C rL B
|—e— T —e
M
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D. Khi do dugc géc léch cuc tiéu va géc chiét quang thi sé tinh
dugc chiét sudt cia lang kinh.

Cau 26. Guong ciu 16m ¢6 ban kinh 20cm. Vat that AB cao lem dat
vudng géc trén truc chinh c¢6 anh 4o cao 2cm. Tim vi tri vat, vi tri anh.
A. 15cm va 30cm. B. 15c¢m va 20cm.

C. 5¢cm va —15cm. D. 5¢cm va ~10cm.

Cau 27. Mot vat that phing, nhé dat trén truc chinh, vuéng géc truc
chinh cia mo6t guong ciu 16m. P4t mot man truéc guong va song
song véi guong, khi dnh rdé nét trén man thi khodng cdch vat -
man bing 1,5 l4n tiéu cy guong. Tim d9 phéng dai cia énh, biét
anh 16n hon vat.

A -15. B. -3. C. -2. - D.-2,5.

Céau 28. Vat 30 dugc tao ra mdt thdu kinh phan ki ¢6 tiéu cu 20cm,
trén truc chinh, vuéng géc véi truc chinh va cdch thiu kinh moét
doan 10cm. X4c dinh tinh chat, vi tri, 40 phéng dai 4nh.

A. Anh 3o, cung chidu, cdch thdu kinh 20cm, gdp hai lan vat.

B. Anh 4o, ngudc chidu, cich thdu kinh 20cm, gip hai l4n vat.

C. Anh that, ngugc chiéu, cach thau kinh 20c¢m, gdp hai 1an vat.
" D. Anh that, cing chiéu, cach thau kinh 20cm, gap hai 1an vat.

Cau 29. Thau kinh phan ki tao 4nh 16n gdp 5 l4n vat trén man dit
cach thdu kinh 100cm. Tinh tiéu cy cta thdu kinh.

A. -20cm. B. -25cm. C. -30cm. D. -35,5¢cm.

Cau 30. Khi mit nhin vat dit & tiéu cu cuc can thi:

A. Khodng cdch tir thiy tinh thé dén vong mac 1a 16n nhat.
B. Thiy tinh thé c6 d6 tu nhd nhat.

C Thdy tinh thé cé d6 tu 16n nhat.

D. Mt khéng diéu tiét.

"~ Cau 31. C6 hai thau kinh hdi tu L; (c6 tieu cu 50cm) va Lg (c6 tiéu cu
5mm). Khi thau kinh hién vi c¢6 thé chon:
A L, lam thi kinh. ‘

B. L; 1am thi kinh, L, lam vat kinh.
C. L; lam vat kinh.
D. L, lam vat kinh.

Cau 32. Mét quan sat vién c6 méit binh thudng cé6 khodng nhin rd
ngén nhat 1a D = 25cm, dung mét kinh lip tiéu cu 6cm dé€ quan sat
mot vat nhé. Tinh do bdi gidc cia kinh khi mét dat sau kinh 6cm.
A.G=3. ‘B. G = 4,17. C.G=5. D. G = 3,5.
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C. Can tré dong dién, cudn cdm c6 dd tu cdm cang bé thi cdn tré
dong dién cang nhiéu.
D. Céan tr& dong dién, dong dién c6 tan s6 cang 16n thi it bi cén trd.
Céau 12. Hiéu dién thé & hai ddu doan mach xoay chiéu chi c6 tu

. —4 )
C= 107 F c6 bidu thie u = 100 V2 sin(100xt + g )V, biéu thic cudng
T .
do dong dién qua doan mach trén c¢6 dang nao sau day?
A.i= 2 sin(100nt — g)A. B.i= /2 sin(100nt — %)A.
C.i= V2sin(100nt + f’é’f)A. D.i = V2sin(100nt - T)A.

Cau 13. Mot doan mach xoay chiéu cé 2 phan ti ndi ti€p R, C hodc
cudn day thuidn cdm. Hiéu dién thé gitta hai ddu mach dién va
cudng do dong dién qua mach cé bidu thdc: '

u = 1002 sin(100xt)V.
i = 25in(1007t ~ A,
Mach gém nhitng phén ti nao? Dién trd hojc tré khang tuong ting
1a bao nhiéu? ‘
A.R,L; R =40Q. Z;, = 30Q. @ R, C; R = 50Q. Z¢ = 509Q.
C.C,L; Zy = 30Q, Z¢ = 30Q. D. R, I; R = 50Q. Z;, = 50Q.
Cau 14. Biéu thuc cudng dé dong dién trong mot doan mach xoay

chiéu AB 13 i = 4sin(100nt + 7:‘ )A. Tai thdi diém t = 0 ,04s cudng

do dong dién trong mach c¢6 gia tri.

A i=4A. B.i2V2A. C.i=V2A. D.i=2A
Cau 15. Mot doan mach dién xoay chiéu gom mot cudn day cé dién
tré thuan 5Q va d6 tu cdm L = 35 107°H méc ndi ti€p véi dién trd
n

thuan R = 30Q. Hiéu dién thé 2 dau doan mach la:
u = 702 sin 100xt (v)
Cong sudt tiéu thu cia doan mach la: .
A P=35J2W. B.P=70W. C.P=60W. D.P=30V2W.
Cau 16. Mot mach dién xoay chiéu nhu hinh vé:
A R C r, L B
T —e

M
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R=40Q,C = 2 107*F cudn day c6 do tu cdm L va dién tré thuan R\/
. T ‘ ’ o
uam = 80sin100xnt (v)
uap = 200 V2 sin(100%t + %) (v)

Pb tu cdm L va dién tré thuin r cta cudn day cé nhitng gid tri ndo

sau day?
A % =100Q; L = —\/E H. B. &% =100; L = 19\@ H.
. T

n
C.4=500;L= 1 H. D.x=500;L=2H.

2n : )

Cawu 17. Chon cau ding.

Trong ki thuat may phat dién xoay chiéu cé:
A. Stato 1a phan dng, roto 12 phan cdm.

B. Stato 1a phan cdm, réto la phan @ng.

C. Roto 1a nam chdm vinh citu.

D. Stato 1a nam chdm vinh citu.

Cau 18. Phan cdm ciia mdy ph4t dién xoay chiéu cé hai cip cuc. Céac
cudn diy cta phdn ng mic ndi ti€p va cé sd vong téng cong la
240 vong. Biét suat dién dong c6 gid tri hiéu dung 1a 220v, tan s6
f = 50Hz. Tu t%ng cuc dai qua mdi vong day va téc do quay cua
roro c6 gia tri nao sau day? ‘ :

A. n = 50 vong/s; ¢g = —21; .107°Wh.

2

B. n = 20 vong/s; ¢o = —.10"Wb.
T
C. n = 25 vong/s; ¢ = S22+ 10"*Wb.
. T
L 1,2 .3
D. n = 25 vong/s; ¢o = .107°Wh.
T

Cau 19. Cong suit hao phi doc dudng day, tdi c6 hiéu dién th& 500kV
khi truyén di mot cong sudt dién 12000kW theo mot dudng day cé
dién tré 10Q la bao nhiéu? ,

A. 1736kW. B. 576kW. C. 7560W. D. 57600W.

Cau 20. Sy hinh thanh dao dong dién tir tu do trong mach dao dong
1a do hién tuong nao sau day? Hay chon két qua ding.

A. Hién tugng cdm tng dién tir.  B. Hién tugng cong huéng dién.
C. Hién tudng tu cdm. D. Hién tugng tir héa.
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Cau 21. Cac nha ki thuit truyén hinh khuyén cdo ring khong nén
ding mot chi€c angten cho hai may thu hinh mét lic. Loi khuyén
cdo nay dua trén co sé vat If ndo? Hay chon céu gidi thich ding.

A. Do tan sé séng riéng clia mdi m4y la khdc nhau.
B. Do lam vay tin hiéu vao mdi m4y 1a yéu di.

C. Do ¢6 su cong huéng ctia hai may.

D. Mot cach giai thich khac.

Cau 22. Mach dao dong bit tin hiéu cia mot may thu vo tuyén dién

gom mot cuén cdm véi d6 tu cdm 0,3pH va mot tu dién véi dung
bi€n thién tir 20pF dén 800pF. M4y cé thé bit cdc séng vé tuyén
dién trong dai séng nao? Hay chon két qua didng trong nhitng két
qua sau.
A. D3i séng tir 6,41m dén 400m.
B. D3i séng tir 14,5m dén 900m.
C. D4i séng tir 4,61m dén 29,2m.
D. D&i séng tit 10m dén 500m.

Cau 23. Mot mach dao dong gom mot tu dién c6 dién dung 18000pF
va mdt cudn cdm c6 dp tu cdm 6uH, dién tré khong dang ké. Hiéu

« dién th& cuc dai ¢ hai dau tu dién 1a U, = 2,4V. Cudng do dong
_ dién trong mach c6 thé nhén gi4 tri nao trong cdc gid tri sau day?
A 1=7410"A , B.1=94.10°A
C.1=84.10°A D.1=62.10"A

Cau 24. Trong cac phat bidu sau-phdt biéu nao sai?

A. Chum tia t6i song song dén guong cidu 16m cho chum tia phan
xa hdi tu.

B. Chum tia tdi song song dén guong ciu 18m cho chum tia phan
xa phan ki.

C. Cham tia t6i song song dén guong cau 16i cho chum tia phan xa
phén ki.

D. Moi tia sdng t6i dinh guong cdu 16m phdn xa theo phuong d6i

~ xdng véi né qua truc chinh.

Cau 25. Khi géc léch cda tia sdng 16 qua ling kinh 1a cuc ti€u thi cau
nao sau day la sai:

A. Mit phdng phan gidc géc chiét quang 1a mat phing déi xdng
cua dudng di tia sdng qua lang kinh.

B. Tia di trong ling kinh phai song song vé6i ddy cia ling kinh.

C. Hu6ng cla tia 16 léch vé d4y cha ling kinh so v6i hudng cha tia téi. -
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D. Khi do dugc géc léch cuc tiu va géc chiét quang thi sé tinh
dugc chiét sudt cha lang kinh. »

Cau 26. Guong ciu 16m c6 ban kinh 20cm. Vat that AB cao lem dat
vudng géc trén truc chinh ¢6 anh 4o cao 2cm. Tim vi tri vat, vi tri anh.
A. 15cm va 30cm. B. 15cm va 20cm.

C. 5cm va —15cm. D. 5¢cm va —10cm.

Cau 27. Mot vat that phidng, nhé dit trén truc chinh, vudng géc truc
chinh cia mdt guong ciu 16m. Pit mét man trudc guong va song
song v6i guong, khi dnh rd nét trén man thi khodng céch vat -
man béng 1,5 14n tiéu cy guong. Tim dd phéng dai cia anh, biét
anh 16n hon vat.

A. -1,5. B. -3. C. -2 D. -2,5.

Cau 28. Vat do dugc tao ra mot thdu kinh phéan ki c¢é tiéu cy 20cm,
trén truc chinh, vudng géc vé6i truc chinh va cdch thdu kinh mét
doan 10cm. X4c dinh tinh ch4t, vi tri, 40 phéng dai anh.

A. Anh 3o, cung chidu, cdch thau kinh 20cm, g4p hai 1an vat.
"B. Anh 3o, ngugc chidu, cach th&u kinh 20cm, gdp hai 1dn vat.

C. Anh that, nguge chiéu, cdch thdu kinh 20cm, g&p hai 1an vat.

D. Anh that, cing chiéu, cich thdu kinh 20cm, gdp hai lan vat.

Cau 29. Thiu kinh phan ki tao 4nh 16n gdp 5 lan vat trén man dit
cach thau kinh 100cm. Tinh tiéu cu cta thdu kinh.

A. -20cm. B. -25¢cm. C. -30cm. D. -35,5cm.

Cau 30. Khi mit nhin vat dat & tiéu cy cuc cdn thi:

A. Khodng cach tit thiy tinh thé dén véng mac la 16n nhat.
B. Thiy tinh thé c6 dé tu nhé nhat.

C. Thdy tinh thé c¢6 dd tu 16n nh4t.

D. M4t khong diéu tiét.

" Cau 31. C6 hai thau kinh hoi tu L; (cé tiéu cu 50cm) va Ly (c6 tiéu cy
5mm). Khi th&u kinh hién vi ¢6 thé chon:
A. L, 1am thi kinh.

B. L, 1am thi kinh, L, 1am vat kinh.
C. L; 1am vat kinh.
D. L, lam vat kinh.

Cau 32. Mot quan sat vién c6 m#t binh thudng c¢é6 khodng nhin rd
ngin nhat 1a D = 25cm, diing mdt kinh lip tiéu cy 6cm dé€ quan sét
mot vat nhé. Tinh dd bodi gidc cha kinh khi mit dit sau kinh 6cm.
A.G=3. ‘B. G = 4,17. C.G =5. D. G = 3,5.
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Cau 33. Mot ngudi médt c6 tat phai deo kinh cé tu s6 2 didp. Khi deo
kinh nguoi nay nhin ré nhitng vat & xa vd cuc ma khong cin diéu
ti€t va doc duge sdch dat gdn nhat cdch mit 25cm. Khi khong deo
kinh thi lic doc sdch ph&i dé sach cdch mit it nhat 1a bao nhiéu?
(kinh deo sat mit). ,

A. 30cm B. 35¢m C. 40cm D. 50cm.

Cau 34. Hién tugng quang hoc nao dugc st dung trong mdy phéan tich
quang phd. '

A. Hién tugng giao thoa. B. Hién tugng khic xa.
C. Hién tugng phén xa. D. Hién tugng tan sic.

Cau 35. Tia hong ngoai, 4nh sdng nhin thdy, tia tf ngoai, tia Roghen

va tia gamma déu la:
A. Séng co hoc. B. Séng dién tu.
C. Séng 4nh séng. D. Séng v tuyén. ’

Cau 36. Anh sdng don sic trong thi nghiém I-ang la 0,5um. Khodng
cdch tf hai ngudén dén man la 1m, khodng cédch giita hai nguén la
2mm. Khodng cich giita van sdng bac 3 va van t6i bac 5 ¢ hai bén
so véi van trung tam la:

A. 0,375mm. B. 1,875mm. C. 18,75mm. D. 3,75mm.

Cau 37. Mot ngudn sdng S phit ra dnh sdng don sdc c6 bude séng
A = 0,5um dé&n khe Young S;, S; = a = 0,5mm. Mit phing chifa hai
khe S;, S; cdch man (E) mét khodng D = 1m. ,
Tai diém M trén man (E) c4dch van trong tim mot khodng
x = 3,5mm la van sdng hay van t6i bac may.

A. Van téi bac 3. B. Van sdng bac 3.
C. Van t6i bac 4. D. Van sdng bac 4.

Cau 38. Chiéu mot chum tia sdng hep song song vao dinh cta 1 lang
kinh c6 géc chiét quang A = 8° theo phuong vudng géc véi mit
phdng phan gidc clia géc chi€t quang A. Chi&t suit ling kinh d6i
v6i dnh sdng mau d6 1a 1,61 va d8i v6i 4nh sdng man tim 1a 1,68.
Tim chiéu rong cia quang phd thu dugc trén man dit cdch mat
phdng phan gidc cia lang kinh 2m.

A. 19,6cm. B. 1,96cm. C. 9,16cm. D. 6,19cm.

Cau 39. Trong thi nghiém Young, khodng cach hai khe sang la 1mm,
khodng cach tir hai khe dén man anh 1a 1m. Buéc séng cua 4nh sdng
dung trong thi nghiém la 0,6pm. Tinh hiéu dudng di & ti S; va S, dén
diém M trén man cich van trung tdm 1,5cm va khodng cach van i.
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— -3 5 == -8
A {5_15.10} mm B {o =1,5.10°mm

i=0,6um i=0,6mm

o {5 =15.10°mm D {a =1,5.10°mm
i=0,6mm i=0,6um
Cau 40. Hién tugng quang dién dugc Hez(Hertz) phat hién bang céch
nao dudi day?
A. Chiéu mét chum anh sang tring di qua lang kinh.
B.Cho mét dong tia Catot ddp vao mdt tdm kim loai ¢6 nguyén ti
luong 16n.
C. Chiéu mot ngudn sang gidu tia td ngoai vao mot tdm kém tich
dién Am.
D. Dung chat Poloni 210 phat ra hat o d€ ban pha cac phan ti Nito.
Cau 41. Chon cau sai:.

A. Photon ¢6 nang lugng. B: Photon c¢é6 dong luong.
C. Photon c6 khoéi lugng. - D. Photon cé kich thudc xac dinh.

Cau 42. Catot cia 1 t& bao quang dién lam bing kim loai ung vdi
cong thodt electron Ay = 7,28.107'°J. X4c dinh gi6i han quang dién
ciia kim loai d6. Cho h'= 6,625.10*'Js; C = 3. 108m/s

(7@ 0,2749um. B. 0,7249um. C.0,4279um. D. 0,2479um.
Cau 43. Chiéu vao bg mat Catot ciia 1 t&€ bao quang dién 1 bic xa cé
5 Hin
buéc séng A = um ta dugc moét dong quang dién béao hoa c6

cudng do i. C6 thé lam triét tiéu dong quang dién nay bang 1 hiéu
dién | Uyl = 1,26V.

Tim,¢ong thodt cia electron d6i véi kim loai lam chat Catot. Cho:
h« 6,625.107Js; C = 3.10°m/s; e = 1,6.107°C.

A. 1,8V. ~ B.8,1V. (C) 1,8eV. D. 8,1eV.

Cau 44. Tinh d6 16n cdm dng tir B dé udn cong quy dao cia cdc quang
electron do Bari phdt ra dudi tdc dung cia budc séng téi 4000A°
theo mot dudng tron c6 ban kinh R = 20cm. Cho biét cdng thodt
cia Bari 1a 2,5eV. (Biét van téc v cda cdc quang electron vudng
géc véi cdm Ung ti B)

Cho h = 6,625.10%Js; C = C = 3. 10°mys.
e =1,6.10"°C; m = 9,1.10"*kg.
A.13.10%T) B. 31.10%T) C.1,3.10%T) D.3,1.10°%(T).

Cau 45. Chon cau ding. .

Hat nhan nguyén t& urani *2U cé bao nhiéu ndtron va proton.
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A p=92,n=143 B.p=143,n=92
C.p=92,n =235 D. p =235, n = 143.

Cau 46. Néu do phéng xa, hat nhan nguyén t& 4X bién ddi thanh
hat nhan nguyén t& ,AY thi hat nhan 4X da phéng xa phat ra:
A p - B.p C.a D.y.

Cau 47. Chon ciu dang.

Proton bin vao nhan bia ding yén liti ({Li). Phan dng tao ra hai
hat X gidng hét nhau bay ra. Hat X 1a: ,
A. Proton B. Né6tron. C. Dotéri. D. Hat «.

Cau 48. Chon céu dang. .

Tinh tudi cia mot céi tugng gb biing do phéng xa B~ ctia n6 biing 0,77
lan d% phéng xa cha mdt khic gd cing khéi lugng vira méi chit. Péng
vi C14 co 1ch ki ban rd T = 5600 ndm. Cho biét In0,77 =0,2614.

A. 1200 nam. B. 21000 nam.

C. 2100 nam. D. 12000 nam.

Céu 49. Chon cau ding.

Chat phéng xa %oPo (P616ni) c6 chu ki ban rd 138 ngay. Tinh khéi
lugng Po ¢6 dd phéng xa 1Ci.
. 0,222mg. B. 2,22mg. C. 22,2mg. D. 222mg.

Céu 50. Tinh ning lugng lién két hat nhan dotori (2H ho#c 2D) ¢6
khdi lugng 2,0136u. Cho m, = 1,0078u; m, = 1,0087u.

A.027MeV. B.2,7MeV. C.0,72MeV.  D. 7,2MeV.

PE 2

Cau 1. Mot vat tham gia vao hai dao dong diéu hoa cung phuong,
cung tan s6 thi:

A. Dao dong tong hop cia vat 1a mot dao dong tudn hoan cing tin sb.

B. Dao dong tong hgp cha vat 1a dao dong diéu hoa cung tan sd,
cuang bién ds.

. Dao dong tdng hop cta vat 1a dao dong diéu hoa cing tin s&, c6
bién d6 phu thudc vao hiéu s pha cia hai dao déng thanh phén.

D. Dao dong tdng hgp cha vat 1a dao dong tudn hoan ciing tin s&, c6
bién d phu thudc vao hiéu s§ pha ciia hai dao dong thanh phan.
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Cau 2. Dao dong duy tnla dao dong tit ddn ma ngudi ta da:
Lam m&t luc can cGa mdi trudng ddi véi vat chuyén dong.
’ Téc dung vao vat mdt ngoai luc bign ddi diéu hoa theo thoi gian.
C. Kich thich lai dao dong sau khi dao dong bi tit hén.
D. Cung cdp cho vat mjt phan nang lugng ding bing ning lugng
cia vat bi tiéu hao trong j.u’ng 7 chu ki.
Cau 8. Phuong trinh dao dong cia vat dao dong diéu hda c6 dang
4g Asinot(cm). G&c thoi gian da dugc chon tir lic nao?
| A. Lic chdt diém di qua vi tri cdn bing theo chiéu duong.
“B. Luc chat diém di qua vi tri cn bing theo chiéu am.
C. Lic chat diém c6 1i 6 x = +%.
D. Lic chat diém c6 1i d§ x = A.
Cau 4. Mot chat di€m dao dong diéu hoa x = 4s1n(101tt + ¢) tai thoi
diém t = 0 thi x = —2cm va di theo chidu duong cia truc toa dd ¢ c6

gid tri nao? _
A.¢ = nrad B.¢o = %rad C.Q:S%rad D.o= '%trad
Cau 5. Mot con 14c 10 xo c6 d§ cing cda 10 %o 1a k = 40N/m dao dong
diéu hoa véi bién 46 A = 5cm. DPong néng ctia qud cau & vi tri dng
véi li d6 3em la:
A. Eq = 0,004d. B. E4 = 404J. C. Eq4 = 0,032d. D. Eq = 320d.
Cau 6. Mot con ldc 1o xo treo thing ding, vat ning c6 khéi lugng
= 250g. Chon truc toa d0 Ox thing dung, chiéu duong huéng
xudng, goc toa do tai vi tri cAn biing, kéo vat xudng du6i dén vi tri
16 xo ddn 6,5cm tha nhe vat dao dong diéu hoa véi néng lugng la
80md. L&y gdc thoi gian 1a ldc tha, g = 10m/s”.
" Phuong trinh dao dong cla vat ¢6 biéu thitc nao sau day?

A. x = 6,5sin(2nt + g)cm. B. x = 6,5sin(bnt + g)cm.

C. x = 4sin(bnt — g)cm. D. x = 4sin(20t + g)cm.

Cau 7. Séng ngang 13 séng:
A. Lan truyén theo phuong nam ngang.
B. C6 phén tif séng dao dong theo phuong ngang.
(d Cé phéan tir séng dao dong theo phuong vudng géc véi phuong
truyén séng.
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D. C6 phén t séng dao dong theo cing phuong véi phuong truyén
séng. '

Cau 8. Hai ngudn dao dong dugc goi 14 hai ngudn két hop khi cé:

- {2 Cung tan s§ va hiéu s6 pha khong ddi.

B. Cung bién d6 va cung tan sé.
C. Cung tan sb va ngudc pha.
D. Cung bién d6 nhung tan s6 khédc nhau.

Cau 9. Hai thanh nhé gin trén cing mo6t nhanh 4m thoa cham vao
mat nude tai 2 diém A va B cach nhau [ = 4cm. Am thoa rung véi
tan s& f = 400Hz, van toc truyén trén m#t nudc v = 1,6m/s. Giira 2
diém A va B c6 bao nhiéu gon séng, trong d6 c6 bao nhiéu diém
ding yén. '

A. 10 gon séng, 11 diém ddng yén.
B. 19 gon séng, 20 diém ditng yén.
C. 29 gon séng, 30 diém ding yén.
D. 9 gon séng, 10 diém ding yén. :

Cau 10. Mot day dan dai 60cm phdt ra moét 4m cé6 tan s6 100Hz.
Quan sit didy dan ngudi ta thdy c6 4 nit (gdm cd 2 niat & 2 dau
day). Van téc truyén séng trén day la:

A v=0,4m/s. B.v=40m/s. C.v=30m/s. D.v=0,3m/s.

Céu 11. Trong mach dién xoay chiéu R, L, C méc ndi ti€p, phat bidu
nao sau diy ding?

/A/Hiéu dién thé& hiéu dung giita hai ddu doan mach c6 thé& nhé
" hon hiéu dién th& hiéu dung trén mdi phan tu.
B. Hiéu dién thé& hiéu dung gitta hai ddu doan mach khong thé nhé
hon hiéu dién thé& hiéu dung trén dién tré thuian R.
C. Cudng d6 dong dién ludn tré pha hon hiéu dién thé giita hai ddu
doan mach.
D. Hiéu dién thé& hidu dung giita hai ddu doan mach ludn 16n hon
hiéu dién thé& hiéu dung trén mdi phén tit.

Cau 12. Trong doan mach R L C ndi ti€p dang xdy ra cong hudng.
Tiéng dan tdn sé cha dong dién va giif nguyén cdc théng sé khéc
cda mach, két ludn nao sau day khéng diung?

A. Cudng dd hiéu dung cia dong dién gidm.
B. Hé s6 cdng suit cda doan mach gidm.

C. Hiéu dién thé hiéu dung trén tu dién ting.
D. Hiéu dién thé& hiéu dung trén tu dién giam.
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Cau 13. Mot doan mach khong phan nhénh c6 dong dién s6m pha hon

@ Trong doan mach khong thé c6 cubn cam.

l—)ﬂ

hiéu dién th&€ mdt géc nhé hon 125 rad. K&t luan nao sau day 1a ding?

N
/
.

B. Trong doan mach khéng cé dién tré thudn. L
A AN A P 2 ¥ VRN
C. Hé s cong sua’t C\:a mach bar}g 1. O oo ~Q
Hé s6 cong suit cia mach nhé hon 1. )

Céau 14. Dong dién xoay chiéu i = Ipsin(ot + -Z—) qua cudn day thuan

cam L. Hiéu dién thé giita 2 diu cudn day la u = Uy sin(wt + ¢) Uy
va ¢ c¢6 cac gia tri nao sau day?

A U= 2. 0= "rad B. Us =Loly; ¢ = Frad
Io 2 4

C-Uo=-IL;<P=ﬁrad D.U0=L(1)Io;(p=—zt-rad,
Lo 4 4

Cau 15. Mot doan mach gém cudn day thudn cdm c6 cdm khéng

bing 10Q. Mdc ndi ti€p véi tu dién c6 dién dung C = g.lO“‘F.
'

Dong dién qua mach cé biéu thic i = 2\/—2_ sin(100nt + —g)A.
Biéu thitc hidu dién thé cda hai ddu doan mach la:

A.'u = 80+/2 sin(100mt — %)(v). B. u = 802 sin(100xt + %)(v).

C. u = 120 V2 sin(1007t — %)(v). D. u = 802 sin(100nt + -233 V).

Cau 16. Mach dién xoay chiéu gom dién tré R = 40Q ghép néi tiép

v6i cubn cdm L. Hiéu dién thé tdc thoi hai ddu mach
u = 80sin100nt (v) va dién 4p hiéu dung hai diu cudn cdm
Uy, = 40V. Biéu thdc i qua mach la:

A= V2 sin(100mt = Z)A B.i= V2 sin(100mt + =)A
2 4 2 4
C.i= V2 sin(100nt — -E)A D.i= 2 sin(100nt + %)A.

Cau 17. Trong m4y phat dién xoay chiéu mét pha, tir trudng quang cé
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vectd B quay 30° vong/phiit tao béi 20 cuc nam chédm dién (10 cuc
nam va 10 cuc bic), tdn s6 .cha dong dién phat ra la:
A. 10 vong/s. B. 20 vong/s. C. 50 vdng/s. D. 100 vong/s.



Cau 18. Mot mdy bi€n 4p cb cudn sd cap gom 2000 vong, cudn thd
cdp gbm 100 vong, dién 4p va cudng d6 & mach so cdp 1a 120V,
0,8A. Pién 4p va cong sudt & cudn thi cap la: _

A. 6V, 96W. B. 240V, 96W. C. 6V, 4,8W. D. 120V, 48W.

Cau 19. Xét mach dién xoay chiéu nhu hinh vé. '

Vén ké& v, chi U; = 36V
Voén ké, Va chi Ug = 40V
Vén k& v chi U = 68V
Ampe k& v chi I = 2A
Cong suit clia mach cé gi4 tri nao sau day?
A. 30W B. 60W C. 240W D. 120W.

Cau 20. D thi nao sau day dién td ding sy phu thudc cha cudng 4o
dong dién trong mach II sau khi khéa K chuyén tix chét 1 sang chd
2 (hinh). .

I'——ﬂ—l I I I I
1
2I 11
t t t —
’ H.1 H.2 H.3 H.4

A . H1 B.H.2 C.H.3 D.H4

Cau 21. Goi I, 1a gid tri dong dién cuc dai, U, 1a gid tri hiéu dién thé
cuc dai trén hai ban tu trong mdt mach dao dong LC. Tim cong
thie diang lién hé giira I, va U,.

A. U() = Io«/LC B U0= IoE
C. Io=U0\/§ D IO=U0w’LC-

Céau 22. Mot mach dao dong gdm moét tu dién cé6 dién dung 3500pF,
mot cudn cdm c6 49 tu cdm 30uH va mot dién trd thuan 1,5Q. Phai
cung cip cho mach mdt cong suit bing bao nhiéu d€ duy tri dao
dong cha né, khi hiéu dién thé€ cuc dai trén tu dién 1a 15V? Hay
chon k&t qua ding trong cac két qui sau:

A P =19,69.10°W. B. P =20.10°W.
C.P=2110"W. D. P = 30.10"°W.
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Cau 23. Mot dao dong gom méot cudn cdm L = 2 mH va tu C = 0.8
n n
Tim tin s8 riéng clia dao dong trong mach la:
A. 20kHz B. 10kHz C. 7,5kHz D. 12,5kHz.

Céau 24. Vat sdng dit tru6c mot guong phing cho dnh A’B’. Giir vat
-~ ¢d dinh va di chuyén guong vé phia viat mét doan s. Khi dé:

A Anh di chuyén doan s cung chiéu di chuyén eia guong.

B. Anh di chuyén doan 2s cling chiéu di chuyén cia guong.

C. Anh di chuyén doan s ngugc chiéu di chuyén cia guong.

D. Anh di chuyén doan 2s nguge chiéu di chuyén cha guong.

Cau 25. Chon cau sai:. Lic c6 géc léch cuc ti€u Dy, thi:

*A.ii=iz,r1=r2= —A-
. 2
' B. Pudng di clia tia sdng d6i xiing qua mét phén gidc géc A.
C. Dung gi4 tri cia géc léch cuc tiéu va cia A cé thé suy ra chiét
suat n. _ DW,_Q){Iﬁ‘
. Vi ¢6 gia tri nhd nhat nén Dy, dugc tinh: D = A(n - 1).

Cau 26. Mot guong cdu 16m c6 tiéu cu 12cm. VAt that AB dat vudng
gbc trén truc chinh cach guong 18cm. Anh céch vat bao nhiéu?
A. 18cm. B. 20cm. C. 36cm. D. 40cm.

Cau 27. Mot vat phidng, nhd dit trén truc chinh, vuéng géc truc
chinh cda mdt guong ciu 18m. D4t moét man trudc guong va song
song vdi guong, khi 4nh rd nét trén man thi khodng cach vat man
bing 1,5 ldn tiéu cu guong. Tim d6 phéng dai cia anh, bi€t dnh
nhé hon vit. :
A2 B. -2 c.-2 D.-2.

2 3 3 4

Cau 28. Thau kinh hoi tu cé tiéu cu 20cm. Vat that AB trén truc
chinh vuéng géc truc chinh ¢é dnh do cdch vat 18cm. Xdc dinh vi
tri vat, dnh. ‘

A. 12cm, -30cm. B. 15¢m, —33cm.
C. 10cm, —28cm. D. 18cm, —36cm.

Cau 29. Mot thdu kinh hoi tu c6 tieu cu f. Mat vat phing, nhé AB
vudng géc trén truc chinh. Di chuyén man sau thiu kinh, song song
v6i thiu kinh cho dén khi 4nh ciia AB hién rd nét trén man. Khoang
cach tit vat dén man do dugc 4,5f. Tinh dd phéng dai k clia anh.

A.2v.‘§1l B.—2va‘1—l C.2vé——1— D.—2v2‘ll
2 2 2 2
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‘Cau 30. Hay chon cau ding trong cdc ciu sau:
~A. Piém cuc vién la diém xa nhat ma khi dat vat tai d6 m&t phai
diéu tiét t6i da mdi nhin rd.
B. Piém cuc c4n 1a diém gin nhit ma khi dit vat tai d6 mét .
khéng diéu ti€t van nhin ré dugc.
C. Khong thé quan sat dugc vat khi vat dét ¢ diém cuc vién chia mat.
D. Khi quan sat vat diat & diém cuc can, mat phai diéu tiét manh nhit.
Cau 31. Chon cau sai: trong cdc ciu sau:
A. Kinh hién vi c6 hai bé phén chinh-1a v4t kinh va thi kinh.
B. Trong kinh hién vi khi ngdm chitng & cuc can thi do boi gide G
bing d6 16n do phéng dai k.
C. Trong kinh hién vi khi ngdm chimg & vé cuc thi vat cdn quan
sat dat & tidu diém vat cGa vat kinh.-
" D. Trong kinh hién vi, thi kinh ¢6 tiéu cu 16n hon vat kinh.
Cau 32. Mit c6 quang tdm cia thiy tinh thé cdch vdng mac khodng
1,52cm. Tiéu cy cda thdy tinh thé thay ddi gitta hai gid tri
fi = 1,5cm va f;, = 1,415¢m. X4c dinh giéi han nhin ré clia mit.

A. 20,5cm dén 114cm. B. 20cm dén 150cm.
C. 25cm dén 150cm. - D. 20,5cm dén 142cm.

Cau 33. Mot thiu kinh c¢6 d6 tu 1,25 diép duge dung lam kinh deo
m#t cho mét ngudsi ding tudi. Khi deo kinh nay, ngusi 4y cé thé
thdy nhiing vét cdch mit tir 20cm d€n 80cm, kinh deo sat mdt. Xac
dinh gi6i han nhin rd cia mit.

A. 20cm dén vo cuc. B. 25¢cm dén vd cuc.
C. 26,67cm dén vd cuc. D. 30cm dén v cyc.

Cau 34. Chon ciu ding
Chi€u mot chum tia sdng hep qua méot ling kinh. Chum tia 16 ra
khéi lang kinh c6 nhiéu mau sic khéc nhau. Hién tugng d6 la:
A. Giao thoa dnh sang. B. Nhiéu xa 4nh sdng.
Q Tan sdc 4nh sang. D. Khic xa d4nh sdng.
Cau 35. Chon ciu ding
Quan sdt mot 16p méng xa phong trén mit nu6e ta thay ¢6 nhitng
quang mau khdc nhau (nhu mau ciu vong). Pé 1a do:
A. Anh séng qua 16p xa phong bi tdn sje.
B. Mang xa phdng c6 bé diy khéng bing nhau, tao ra nhimg lang
kinh ¢6 tdc dung lam cho 4nh sdg bi tan sic.
C. Mang xa phong ¢6 khé ning hip thu va phdn xa khéc nhau doi
v0i cdc d4rh sdng don sdc trong 4nh sdng tring.
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D. Méi 4nh sdng don sdc trong 4nh sdng tring sau khi phin xa &

mit trén va méit dudi cia mang xa phong giao thoa v4i nhau
" tao ra nhitng vidn mau don sic.

- Cau 86. Mot ngudn sidng S phdt ra anh sdng don sic cé budc séng

A =.0,5um dén khe Young S;, S; véi S;S; = a = 0,5mm. Mit phéng

chita hai khe S;S; cdch man (E) mot khodng D = 1m. Ta quan sat

trén man (E) va thdy c6 mot vong giao thoa ¢6 bé rong L = 13mm.

Tim s van sdng va van t6i quan sat dugc.

A. 13 sdng, 14 t3i. _ B. 12 sdng, 13 t4i.
C. 11 sé4ng, 12 téi. D. 14 sdng, 15 téi.

‘Cau 37. Chi€u médt chum tai sang hep song song coi nhu mét tia sang
vao mot b€ nude dudi géc téi i = 60°. Chiéu cao 16p nuée trong bé
1a h = 2m. Du6i dday bé c6 mét guong phing, dit song song v6i mit
nuée. Chié€t suit clia nuéc d6i véi 4nh sdng tim 1a 1,34 va d6i véi-
ang sdng d6 1a 1,33 (hinh vé). '

Tinh chiéu rong LM cda didi mau \\I / /
quan sat thdy tai mit nuéc do chum "

sang 16 gay ra. h

A 1,8cm. B. 8,1cm. l

C.0,18cm. D. 0,81cm. M L

Cau 388. Trong thi nghiém giao thoa bing khe Young, khodng cich
gitta hai khe S;S; = a = 1mm, khodng cach ti hai khe dén man
D = 2m. Né&u chi€u dong thdi hai khe sdng bing hai bic xa cé6 buéc
séng A; = 0,6um va Ay = 0,5um thi trén man cé nhiing vi tri tai d6
c¢6 van séng cua hai bdc xa trung nhau goi 1 van trung. Tinh
khodng cdch nhé nhat giita hai van trung.

A. 0,6mm B. 6mm. C. 6um. D. 0,6pm.

Cau 89. Trong thi nghiém giao thoa véi 4nh sdng trdng. Tim nhiing
vach sdng cia d4nh sang don sic nio ndm trung vao vi tri vdn sang
béc 4 (K = 4) cla 4nh sdng mau dé x4 = 0,75um. Biét réng khi
quan siat chi nhin thdy cidc van clia 4nh siang cé bubc séng ti
0,4um dé&n 0,76um. .

A.Van bac4,5,6va 7. B. Van bac 5, 6, 7 va 8.
C. Van bac 6, 7 va 8. D. Van bac 5,6 va 7.

Céau 40. Chon cau dung.

Chi€u mdt chum tia héng ngoai vao 14 kém tich dién 4m th1
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A. DPién tich 4m ctGa 14 kém mat di. ¢
B. Tdm kém sé& trung hoa vé dién.

/@./Bién tich cia tdm kém khong déi.
D. Tdm kén tich dién duong.
Cau 41. Hién tuong quang dién 1a qud trinh dua trén:
A. Su téc dung cta cdc electron 1én kinh anh.
B. Su gidi phéng cdc photon khi kim loai by ddt néng.
@ Su gidi phéng cédc electron tir bé mit kim loai do sy tuong téc
gitta ching véi cac photon.
D. Su phat séang do cdc electron trong cdc nguyén t nhdy tit mic
ning lugng cao xudng mic ning lugng thip hon.

Cau 42. Catot cGa mdot t& bao quang dién duge phi mot 16p Cési, c6
cong thoat electron la 1,9eV. Catot dugc chiéu sang bdi modét chum
4nh sang don sdc c6 budc séng A = 0,56um.

X4c dinh gidi han quang dién caa Cési.
Cho h = 6,625.107%*Js, C = 3.10%m/s.
A. 0,561um ,@ 0,651um C.0,165pm  D. 0,615um

Cau 43. Nang lugng cuc dai cia cdc electron bi bit ra khéi mot kim

loai du6i tdc dung cda 4nh sang cé bude séng A = 0,3um 13 1,2eV.
Cudng do 4nh sing 1a 3W/m®. Tinh cong thodt va sd electron phat
ra trén don vi dién tich trong don vi thoi gian, biét hiéu suat 1a 5%.
Cho: h = 6,625.107; C = 3.10°m/s; e = 1,6.107°C.

A. 22,65.10"photon/m’s, B. 2,265.10"°photon/m®s

C. 0,2265.10photon/m’s D. 0,02265.10**photon/m?s

Cau 44. Cho buéc séng cia 4 vach quang phd nguyén t& hidro trong
dai Banme la vach dé H, = 0,6563um vach lam H; = 0,4860H, =
0,4340um va vach tim Hy = 0,4102um. Hay tim budc séng cda 3
vach quang phé diu tién trong didy Pasen & vung hdng ngoai. Cho
h = 6,625.1074Js; C = 3.10°m/s.

Ay = 1,8729um | Ay = 1,8729um
A. {ig =1,093um B. {A,; =1,2813um
Mg = 1,2813um Ags = 1,093um
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Ay = 1,7829um Ay =1,8729um
C. Az =1,2813um D. {,, =1,2813um
Aey =1,098um Ags = 1,903um

Céu 45. Chon cau dang.
Hat nhéan Liti ¢6 3 proton va 4 notron. Hat nhin nay c¢é ki hiéu
nhu thé nao?
7A) 1Li  B.‘Li C. ’Li D. 5Li.
Cau 46. Chon cdu phat bidu ding khi néi vé tia p:
A. Cdc nguyén td héli bi ion héa.
B. Céc electron. .
@ Séng dién tir c6 bube séng ngin.
D. C4c hat nhan nguyén ti hidro.
Cau 47. Chon ciu ding.
Phuong trinh phéng xa
B + 45X » d(w fBe
Trong d6 Z, A la: » ! oL
AZ 0;A=1. v/, o BZ=LA=1
;c/z_1A2 o D.Z=2;A=4.
Cau 48. Tinh s nguyén t trong 1 gam O5? Cho N, = 6,022.10% nguyén
td/mol; O = 16. |
? 376.10%° nguyén ti. B. 736.10%° nguyén t.
. 637.10% nguyén ti. D. 367.10% nguyén t.
Cau 49. Tinh ra MeV/c®. '
— Pon vi khéi lugng nguyén t& u = 1,66.10%"kg.
— Khéi lugng cda proton m, = 1,0073u.
A. 0,933 MeV/c?; 0,9398 MeV/c?2.  B. 9,33 MeV/c% 9,398 MeV/c®.
C. 93,3 MeV/c? 93,98 MeV/c?. D. 933 MeV/c?; 939,8 MeV/c”.
‘Cau 50. Chu ki ban rd %.Po la 138 ngay dém. Khi phéng xa tia «,
p61oni bi€n thanh chi. X4dc dinh ¢6 bao nhiéu nguyén ti pdléni bi
phén ra sau 276 ngay trong 100rag %5Po.
A.0215.10° /B,2,15.10% C.0,215.10° . D. 1,25.10%

\—
e D ol ‘ 1,
Ea O =) oy = 9 -0

Mo cM)os

l/!

[/\\‘ V,},X l\\rﬂ\l\ i
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PE 3

Cau 1. Chon céu sai:.
Nang lugng clia mot vat dao dong diéu hoa véi chu ki T.
A. Luén ludn 1a hing sé.
B. Bing dong ning cta vat khi qua vi tri can bang.
C. Bing thé ning cha vat khi qua vi tri bién.
. D. Bién thién tuidn hoan theo thdi gian véi chu ki T.
Cau 2. Dao dong tu do 1a dao dong cé:
A. Chu ki khong phu thudc vao yé&u t6 bén ngoai.
B. Chu ki phu thudc vao dac tinh cia hé
C. Chu ki khong phu thudc vao dic tinh cia hé va y&u t6 bén ngoai.
D. Chu ki phu thudc vao dic tinh cia hé va khong phu thudce vao
yéu té bén ngoai.
Cau 3. Mot vat dao dong diéu hoa trén quy dao dai 40cm. Khi & vi tri
x = 10cm vat ¢6 van t6c 20n+/3 cm/s. Chu ki dao dong cla vat la:
A. 1s. B. 0,5s. C.0,1s. D. 5s.

Cau 4. Cho dao dong diéu hoa c6 dé thi nhu hinh vé. Phuong trinh
dao dong tuong dng la:.

A. 10sin(50nt + —g—)cm
100 e e

B. 10sin(100~xt + -5—1t-)cm 54
6 \}/6 7/6/ 10/6 13/6
C. 10sin(20nt + %)cm \4,7' TN #107%)
) LR TR , .

D. 10sin(20%t +%)cm

Cau 5. Mot con ldc don dao déng bé xung quanh vi tri cin bing.
Chon truc Ox ndm ngang, goc O trung véi vi tri can bing, chiéu
duong huéng tir trai sang phdi. Lic t = 0 vat & bén tréi vi tri cidn
bing va day treo hop véi phuong thing ddng 1 géc
a = 0,01rad, vat dugc truyén van téc nem/s cé chidu tir trdi sang
phadi, nang lugng dao dong clia con lic 1a E = 10™*J. Biét khdi
luong cda vat Ia m = 100g, 14y g = 10m/s® va 7% = 10. Phuong trinh
dao dong caa vat la: .
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A. x = 2sin(nt — —th—)cm ' B. x = 2sin(2nt + g)cm

C.x= \/Esin(nt - —E )em ' D.x= V2 sin(nt + Z)cm

Cau 6. Mot vat dao dong diéu hoa x = Asin(ot + ¢) trong khodng thoi

J3

. 1 N AL A e e L. o e 4s .
gian 668 dau tién, vat di tir vi tri x = 0 dén vi tri x = A——2—~ theo

chiéu duong va tai diém céch vi tri can biing 2cm vat c6 van téc
40m+/3 cm/s. Bién do va tin s6 goc ciia dao dong théa man céc gid
tri nao sau day?
A. o = 10nrad/s; A = 7,2cm. B. ® = 10nrad/s; A = 5cm.
C. o = 20rrad/s; A = bcm. D. ® = 20xrrad/s; A = 4cm.

Cau 7. D€ tang gap do6i tdn s6 clia Am do diay dan phadt ra ta phai:

A. Tang luc cing day gdp hai 14n. B. Gidm lyc cing day hai lan.
C. Tang luc cing day bén 1an. D. Gidm luc cing day bén lan.
Céau 8. Trong hién tugng giao thoa cd hoc véi hai nguén A va B thi

khodng céch giita hai diém gan nhau nh4t trén doan AB dao dong
v6i bién d6 cuc dai la: ,
A. %x B. —;-x C.BbisSciar D.A
Cau 9. Mot day dai 60cm c6 khéi lugng 6g, mot ddu gdn vao cin rung,
d4u kia treo trén mot dia can rdi vt qua rong roc, day bi cang véi
mot lue Fg = 2,25N. Van tdc truyén séng trén day 1a bao nhiéu?
A V=15m/s "B. V = 15m/s.
C.V = 22,5m/s. D. V = 2,25m/s.
Cau 10. Hai loa 4m thanh nhé giéng nhau tao thanh hai ngudn két
hop va dat cdch nhau S;S; = 5m. Ching phdt ra 4m c6 tan sé
f = 440Hz. Van tdc truyén am V = 330m/s. Tai diém M ngudi quan
s4t nghe dugc 4&m to nhat d4u tién khi di t¥ S, dén S,. Khodng
cdch tot M dén S, la:
A. SM =0,75m. B. SiM = 0,25m.
C. SiM = 0,5m. D. SM = 1,5m.
Cau 11. Cong suit téa nhiét trong mdt mach dién xoay chiéu phu
thudc vao:
A. Dién tré. B. Cdm khdng.  C. Dung khéng. D. T6ng trd.
CAu 12. Chon ciu dang.
Pé&i v6i daon mach R va cudn day thuin cdm L ghép ndi tlep th1



A. Cudng do dong dién cham pha hon hi¢u dién thé mot géc g rad.
B. Hiéu dién thé& luén ludn nhanh pha hon cudng d4 dong dién.

C. Hiéu dién thé cham pha hon cudng do dong dién mdt géc grad.

D. Hiéu dién th& nhanh pha hon cudng d6 dong dién mét géc Z—rad.
Cau 13. P4 thi bién d6i theo thoi gian cda hiéu dién thé va cudng do
dong dién qua mach nhu hinh vé:
D 1 u(t)

i
- , ict)

A. i nhanh pha hon u 1 géc —z—rad.
B. i nhanh pha hon u 1 géc z—rad.
C. u nhanh pha hon i 1 géc grad.

D. u nhanh pha hon i 1 géc z—rad.

Cau 14. Cho mach dién xoay chiéu gdm R, C ghép néi tiép, hiéu dién
thé hai ddu mach c¢6 dang usg = 50+/2sin100xnt (v) va cudng dd

" dong dién qua mach i = V2 sin(lOOpt +§J (A) R, C c¢6 nhiing gia

tri nao sau day?

. _3 ) -2
AR=500;C=0F B.R =250 C= Y310 p
) om 25n
-2 -3
C.R=250;C= "~ F D.R=500;C= 210 F
25/3n .

Cau 15. Cho mach R L C néi tiép, R 1a bién tré. Hiéu dién thé hai
dau mach c6 dang: u = 2002 sin100xt (v)

4
L=2%nc-1%F
b1 2n
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R c6 gié tri bao nhiéu d€ céng suat tiéu thu cia mach la 320W.

A. R = 25Q hogc R = 800 B. R = 20Q hoac R = 45Q
C. R = 25Q ho#c R = 45Q D. R = 45Q hoiac R = 80Q.
Cau 16. Cho mach dién nhu hinh v&. -
Ne A L R C.

L= Y2H: R =100Q, tu dién ¢6 dien 00— B
T

dung thay ddi dugc, hiéu dién thé gitta hai ddu mach la
uap = 200sin314t. :

C c6 gid tri bing bao nhiéu thi uxp ba unp léch nhau mot géc g?

A. J3110F B. -~ 10%F C. @.10-%‘ D. ﬁ.10~4F
\/5 2n n

Cau 17. Mot may phat dién xoay chiéu cé 2 cap cuc, roto ctia né quay mdi
phat 1800 vong. Mot may khéc c6 6 cip cuc. N6 phai quay véi van téc
bing bao nhiéu dé phat ra dong dién cing tin s§ v6i may tha nhat?

A. n = 600v/phut B. n = 300v/phait
C. n = 240v/phiit D. n = 120v/phat.

Cau 18. M6t may phdt dién xoay chiéu cé cong sudt 100kW. Dong
dién né phdt ra sau khi ting thé dugc truyén di xa bing mot
dudng day c6 dién trd 20Q. Biét hiéu dién th& duge dua Jén dudng
day 110kV. Hao phi dién ning trén dudng day la:

A. Ap = 1652W. B. Ap = 165,2W.
C. Ap = 1818W: D. Ap = 1818W.
Cau 19. Cho mach dién xoay chiéu. Lr

r=150, L = - H, us = 80sin100zt (V) AT L@-=
T

Khi dich chuyén con chay cia bién tré, R c6 gia tri bao nhiéu thi
cong suit cia bién tré dat gia tri cuc dai. Tinh P,,. -
A. Pu.x= 60W, R = 25Q. B. Puax = 45W, R = 35,5Q.
C. Puax = 80W, R = 20Q. D. Ppax = 40W, R = 40Q.

Cau 20. Phat bidu ndo sau day 13 dang khi néi vé c4c loai song vd tuyen"
A. Séng dai chi yéu duge dung dé thong tin dudi nude.
B. Séng trung cé thé truyén di rat xa vio ban ngay.
C. Séng ngin c6 niang lugng nhd hon séng dai va séng trung.
D. A, B va C déu ding.

Cau 21. K&t ludn nao sau day 1a ding khi néi vé nguyén tdc nhan
ning lugng cda may phat DDPH dung transito?
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A. Dao dong trong mach LC nhén ning lugng truc ti€p tir dong bazo.
B. Dao dong trong mach LC nhén nang lugng truc ti€p tir dong émetto.
C. Dao dong trong mach LC nhan ning lugng truc ti€p tir dong
colecto. '
D. A, B, C déu ding. :

Cau 22. Mot mach dao dong gém mét cudn cdm L = 2mH va mot tu
xoay C,. Tim gid tri C, dé chu ki riéng cGa mach 1a T = 1ps.

A. 10pF B. 27,27pF C. 12,66pF - D. 21,21pF

Cau 23. Mach dao dong LC clia mot may thu vo tuyé&n dién gdm cudn
cdm L = 1mH va tu xoay C,. Tim gia tri C, d€ mach thu dugc séng
v tuyén c6 budc sé6ng ngin A = 75m.

‘A. 2,25pF B. 1,58pF C. 5,55pF D. 4,58pF.

Cau 24. Vit do qua guong nao cé thé cho anh that biing vat:

A. Guong phang

B. Guong cau Iém

C. Guong cau 16i

D. Guong phing va guong cdu 16m.

Cau 25. Mot vat AB song song véi mdt man M, cdch man 1 khodng
L. Di chuyén mét thau kinh hdi tu trong khodng giita vit vd man
ta tim dugc 2 vi tri ciia thdu kinh cho d4nh ré cha vat trén man, 2
vi tri ndy cdch nhau 1 khodng [. Tiéu cu f cia thau kinh dugc x4c
dmh bing hé thdc nao sau day?

Afs Bl g o o Dl L2
2L 2L 4L 4L

Céu 26. Guong ciu 16i c¢6 ban kinh 40cm. Vat 4o AB ¢ sau guong,
trén truc chinh, vuéng géc vdi truc chinh, cho &4nh that cdch guong
20cm. Tim khodng céch tir vt dén guong.

A. 15cm. B. 12cm. C. 10cm. D. 20cm.

Céau 27. Mot guong cau 16m cé tidu cu 12cm. VAt that AB diat vudng
géc trén truc chinh. Anh thét 16n hon vét cdch vat 18cm. Tim vi
tri vat.

A. 20cm. B. 18cm. C. 36cm. D. 40cm.

Cau 28. Th4u kinh hoi tu c6 tiéu cy 20cm. Vat 4o AB trén truc chinh
vudng goéc truc chinh c6 anh that cdch vat 18cm. Xdc dinh vi tr1
vat, anh.

A. -10cm, 28cm. B. -30cm, 12cm.
C.-25cm, 7Tecm. D. -20cm, 2cm.
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{Axl =1,4mm {Ax1 =1,4mm

Ax, = 4,2mm Ax, = 42mm

Cau 40. Khdi niém nao sau day 1a can cho viéc gidi thich hién tuong
quang dién va hién tugng phat xa nhiét electron?
A. Dién tré riéng. » B. Cong tho4t.
C. Mat d6 dong dién. D. Lugng td bic xa.

Ciu 41. Cong thic nao sau day dung cho trudng hop dong quang dién
bi triét tiéu?
A.eU,=A+

vamax vamax

B. eUh =

2
m2v D: é—eUh = mvy, .

Cau 42. Chiéu bic xa c6 budc séng A = 0,450pum vao bé mit Catot cia
mot t&€ bao quang dién ta duge dong dién bédo hoa c6 cudng dd i. Cé
‘thé lam triét tidu dong dién nay bing mot hiéu dién th&€ ham
Uy = 1,26V.

“Tinh vén t6c ban didu cuc dai cha electron quang dién. Cho
e=1,6.10"C;m= 911031kg :
A. 0,0666.10 °m/s B. 0,666.10°m/s
C. 6,66.10°m/s D. 66,6.10°m/s
Cau 43. Ning lugng clia quy dao diung thd n trong nguyén td hdro

duge tinh bi hé thitc: By = 20

C. eU}, =

(eV) (n 12 s6 nguyén)

Tinh 2 bu6c séng gi6i han cia day quang phé Banme (do electron
chuyén tit quj dao c6 mudc cao hon vé mic n = 2)

A. A = 0,675um; A’ = 0,365um.

B. A3 = 1,05.10"m; X’ = 0,584.10’m

C. A3 = 6,57um; A’ = 3,65um.

D. A3 = 1,26.10"m; X’ = 0,675.10'm

- Cau 44. Khi chigu bdc xa c6 tdn s6 f; = 2,2.10"°Hz vao mét kim loai
thi ¢6 hién tuong quang dién va céc quang eletron bdn ra déu bi
giit lai bdi hiéu dién th& ham U; = 6,6V. Con khi chiéu bdc xa
f, = 2,53810'°Hz voa kim loai d6 thi cdc quang electron bdn ra déu
bi giit lai b6i hiéu dién thé ham U, = 8V. X4c dinh hing s6 Plant
(Planck). Cho e = 1,6.107°C

A. 6,627.10%*Js. " B.6,628.10°%*Js.

C. 6,265.107%*Js. D. 6,526.107*Js.

92



Cau 45. Chon ciu ding.
S6 proton trong 15,9949 gam 'O 14 bao nhiéu?
A. Z = 6,023.10% B. Z = 48,184.10%
C.Z=8,42.10* D. Z = 0,75.10%

Cau 46. Trong cic phan rd a, f va y hat nhan bo phan rd mat nhiéu

ning lugng nhat xay ra trong phan ri.

A «a ’

B.B

C.y.

D. C4 3 phan ri a, B, y déu m4t niing lugng nhu nhau.

Cau 47. Chu ki ban ra cia ';C 1a 5590 ndm. Mot miu g c§ c6 do
phéng xa 1a 197 phan ra/phat. Mot miu gb khdc cung loai cing
kh&i lugng cha cdy mdi ha xuéng c6 do phéng xa 1350 phin
ra/phdt. Tudi cdu mau gb cd la:

A. 15525 nam B. 1552,5 nam
C. 1.5525.10° nam D. 1.5525.10° nam

Cau 48. Chat phéng xa Iot *2I dung trong y t€ c6 chukibanrdala 8
ngay dém. N&u nhan duge 100g chat nay thi sau 8 tudn 1& con lai

. bao nhiéu? )

A.8,71g. B. 0,781g. C.0,871g D. 128g.

Cau 49. Tim hat X trong phuong trinh phdn Ung sau:

B +X 5o+ iBe
A D B.°T C.'H D.n

Cau 50. Ap dung hé thdc Anhxtanh hidy tinh n#ng lugng nghi cta -
lkg chdt b4t ki va so sdnh véi nang sudt téa nhiét clia xing 14y
bing Q = 45.10%J/kg.

-16 ~22 ’
AE=1 5 B 10 e B E=910%; E - 210°lin
Q 405 Q
—16
C. E = 10 dJ; E E

; — =405.10214n D.E =3.10%J; = = 6,7 l4n
Q Q

C. 1= I,Z5In(Z57t + 5)7{ ' \/ 6]
250 _1,2L___

D. i = 1,2sin( +5A
3 6
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B. Hiéu dién th& hiéu dung giita hai diu doan mach ludn bing tdng
hiéu dién thé hiéu dung trén titng phan ti.

C. Hiéu dién thé tuc thoi giita hai ddu doan mach luén biing tong
hiéu dién thé tdc thdi trén timg phan ti.

D. Cudng db dong dién va hiéu dién thé tdc thoi ludn khic pha nhau.

Céau 44. Electron cta nguyén ti hydrd N -0,85eV
chi c6 thé chuyén dong trén cdc quy
. R —-1,51eV
dao ding K, L, M, N c¢6 cdc ning M :
lugng tuong dng duge ghi trong so dd L -3,4eV
hinh vé.
Két qua nao sau day la ding khi K -13,6eV

electron chuyén tir quy dao
A. dimg M vé quy dao L thi phdoton phédt ra d4nh sdng mau do cé
budc séng A = 0,658um (thudc ddy Banme). ‘
B. ding N vé quy dao ding K thi photén phdt ra bic xa cé budc
séng A = 1,88um (ving t& ngoai) :
C. ditng N vé& quy dao ding K thi photdn phdt ra bic xa cé bude
séng A = 15,6um (vung héng ngoai)
D. dimg M vé quy dao ditng K thi phdoton phét ra bdc xa cé buée
séng A = 10,3um (viing hdng ngoai)
Cau 45. Chon céu ding:
Trong qué trinh bign d8i hat nhén, hat nhan 5°U chuyén thanh
hat nhan 2'U d4 phéng ra.
A. 1 hat a va 2 electron B. 1 electron va 2 hat o
C. 1 hat o va 2 notron D.1hat a va 2 haty. _
Cau 46. C6 thé thay ddi biing s6 phéng xa A ciia ddng vi phéng xa
biing cich nao? :
A. Pit ngudén phéng xa vao trong dién trugng manh.
B. D4t ngudn phéng xa vao trong tif trudng manh.
C. Pt néng ngudn phéng xa dé.
D. Chua c6 cdch nao ¢6 thé lam thay d8i hiing s6 phéng xa.
Cau 47. Chon ciu ddng:

Hat nhén uran 22U sau khi phat ra cdc bic xa o va B cudi cing

cho déng vi bén cia chi 2°Pb. S hat o va B phat ra la:
A. 8 hat o va 10 hat p* B. 8 hat o va 6 hat B~
C.4 hat a va 2 hat f~ D. 8 hat e va 8 hat B~
Cau 48. Ban diu c6 4g Radon 22?Rn la chat phéng xa véi chu ky ban
rd T = 3,8 ngay. Tinh s6 nguyén td cdn lai sau thoi gian t = 1,5T.
A. 38,36.10*  B. 3,836.10% C. 36,38.10%  D. 3,638.10%
Cau 49. Biét sin phd&m phan ra cia U la **U né chiém ti lé
0,006% trong quing urani ty nhién khi cdn biing phéng xa dugc
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A. Dao dong trong mach LC nhan ning lugng truc tiép tir dong bazo.
B. Dao ddng trong mach LC nhan nang lugng truc ti€p tir dong émetto.
C. Dao dong trong mach LC nhan ning lugng truc tiép tir dong

colecto. ‘
D. A, B, C déu ding.

Cau 22. Mot mach dao dong gdbm mét cudn cdm L = 2mH va mét tu
xoay Cy. Tim gid tri Cx d&€ chu ki riéng cia mach 1a T = 1ps.

A. 10pF B. 27,27pF C. 12,66pF  D. 21,21pF

Cau 23. Mach dao dong LC cha mot may thu vd tuyén dién gém cudn
cdm L = 1mH va tu xoay C,. Tim gia tri C, d€ mach thu dugc séng
v6 tuyén cé bubc séng ngén A = 75m.

“A. 2,25pF B. 1,58pF C. 5,55pF D. 4,58pF.

Cau 24. Vit do qua guong nao c6 thé cho dnh that bing vat:

A. Guong phing

B. Guong cau 1om

C. Guong cau 16i

D. Guong phing va guong ciu 16m.

Cau 25. Mot vat AB song song véi mot man M, cdch man 1 khoang
L. Di chuyén mot thau kinh héi tu trong khodng giita vt vA man
ta tim dugc 2 vi tri cia thau kinh cho 4nh ré cda vat trén man, 2
vi tri ndy cdch nhau 1 khodng /. Tiéu cy f cda thau kinh dugc xédc
dmh bing hé thdc nao sau day?

DS SUS Wl S LU
2L 2L 4L 4L

Cau 26. Guong ciu 156i c6 ban kinh 40cm. V4t 40 AB & sau guong,
trén truc chinh, vudng géc vdi truc chinh, cho anh that cdch guong
20cm. Tim khodng céch tir vt dén guong.

A. 15cm. B. 12cm. C. 10cm. D. 20cm.

Cau 27. M6t guong ciu 18m cé tiéu cu 12cm. Vit that AB dat vudng
géc trén truc chinh. Anh that 16n hon vat cdch vat 18cm. Tim vi
tri vat.

A. 20cm. B. 18cm. C. 36cm. D. 40cm.

Cau 28. Thiu kinh hoi tu cé tidu cy 20cm. Vit 40 AB trén truc chinh
vudng goéc truc chinh c¢6 4nh that cach vat 18cm. Xdc dinh vi tri
vat, anh.

A. -10cm, 28cm. B. -30cm, 12cm.
C. -25cm, 7cm. D. -20cm, 2cm.
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Cau 29. Thau kinh hoi tu c6 tiéu cy 10cm. Piém sdng A trén truc
chinh cach thau kinh 15cm. Cua thdu kinh lam hai nda va tach roi
hai nita theo phuong vudng géc truc chinh cho dén khi cdch nhau lcm,
nhung van cach déu truc chinh. Tinh khodng cach gitta hai dnh.

A. 4cm. B. 3,5cm. C. 3cm. D. 2cm.

Cau 80. Cong thitc tinh d9 boi gide G = % (v6i P 1a khodng nhin rd

ngén nhat cia mit va f 1a tiéu cy cta kinh) duge s dung trong
trudng hop: :
A. Ng&m chiing & cuc can.
B. Dat mit & vi tri bat ki.
C. P4t mét tai tiéu diém anh cda kinh ldap.
D. Nhdm ching & vi tri bat ki cda vat.
Hay chon cdu diang.
Cau 31. Trong kinh thién van thi:
A. Vat kinh va thi kinh déu 1a thau kinh hdi tu, cé tiéu cy ngén.
B. Vat kinh va thi kinh déu la th4u kinh hai tu, ¢6 tiéu cu dai.
C. Vat kinh va thi kinh déu 1a thdu kinh héi tu, vat kinh c6 tiéu cu
dai, thi kinh c6 tiéu cy ngén. :
D. Vat kinh va thi kinh déu 1a thau kinh héi ty, vt kinh cé tiéu
cu ngén, thi kinh c6 tiéu cy dai. »
Cau 32. Mot ngudi can thi vé gia c6 thé nhin thdy ré nhitng vat cdch
mit trong khodng tit 0,4m dén 1m. D& c6 thé via thay xa, vira doc
sdch duge ngudi nay deo kinh hai trong, nguyén mat kinh la kinh
nhin xa, nda dudi c6 ddn thém mét thdu kinh cé do, tu D, dé doc
sdch. Tinh D,. Biét séch cdch mit 25cm va kinh deo sdt mit.
A. 2 disp. B. 2,5 didp. C. 3 diop. D. 2,75 diép.
Cau 33. Mot ngudi quan st c6 mét binh thudng c6 khodng nhin rd
ng4n nhét 1a D = 25cm, ding mét kinh lip tiéu cy 6cm dé quan sat
mot vat nhé. Tinh d boi gidc ctia kinh khi mdt d4t sau kinh 2cm
va vat dat trude kinh ldap 5em.
A .35 B. 4. C. 4,69. D.55
Cau 34. Quan sit 4nh sdng phan xa trén cdc 16p d4u, m&, bong béng,
xa phong hoic ciu véng trén bau trdi, ta thdy cé nhitng quang mau
sic s§. D6 14 hién tugng nao cda d4nh sdng sau day?
A. Nhiéu xa. ' B. Phén xa.
C. T4n sic cha 4nh sédng tring.  D. Giao thoa clia 4nh sang tring.
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Cau 35. Diéu kién phat sinh cda quang phé vach phat xa la:
A. Nhitng vat bi quang bi nung néng & nhiét do trén 300°C.
B. Céc khi hay hoi ¢ 4p sudt thdp bi kich thich phat sdng phét ra.
C. Anh sdng tring qua mot chat bi nung néng phat ra.
D. Céc vat rin, 1éng hay khi c6 khéi lugng riéng 16n khi bi nung
néng phat ra.

Cau 36. Trong thi nghiém vé giao thoa 4nh sdng bang khe Young
khodng céch giita hai khe S;S; = a = 1lmm, khodng cédch tir hai khe
dén man 14 2m, d4nh sdng ding trong thi nghiém c6é budc séng
A = 0,50um, x 14 khodng cdch tit diém M trén man dé€n véan séng
chinh giita (van song trung tim) khodng céch tit van sdng bac 3
bén nay van trung tdm dén van sdng bac 7 bén kia van trung tdm
14 bao nhiéu? .

A. Imm. B: 10mm. C. 0,1mm. D. 0,01lmm.

Cau 37. Mot ngudn sang phdt ra 4nh sdng don sdc c6 budc séng
A = 0,05pum dén khe Young S;, S; = a = 0,5mm. M#t phéng chia
S;S; cdch man (E) mot khoang D = 1m, thi nghiém dang lam trong
mbi truyng khong khi.

Néu thi nghiém trong mdi trudng cé chiét suat n’ = % thi khoang

van la: .

A. 1,75mm B. 1,5mm C. 0,5mm D. 0, 75mm,
Cau 38. Trong thi nghiém giao thoa 4nh sdng vdi khe Young khodng

ciach giita hai khe S;S; = 1mm. Khodng cdch tif mit phadng chda

hai khe dén man 12 D = 2m. Né&u chi€u ddng thoi hai bic xa don

sdc c6 budc séng A; = 0,602um va A, thi thdy van sdng bac 3 cia

bitc xa A, trung véi viAn séng bac 2 cha bitc xa A;. Tinh A, va

khoang van i,.

A Ay =4,01pm, iy = 0,802mm B. 2, =4,01pum, i; = 8,02mm

C. A = 0,401pm, i, = 0,802mm D. A = 0,40pum, i, = 8,02mm.
Cau 39. Trong thi nghiém giao thoa v6i khe Young, khodng cach giita

khe S;S; = 0,5mm; khodng cdch tit mat phdng chda hai khe dén

man D = 2m.

Ngudn sidng dung dnh sang c6 A4 = 0,75um; A, = 0,4um.

Tinh bé réong cia quang phd bac 1 va bac 3.

{Ax, =14mm "B {Ax1 =14mm

Ax, = 42mm Ax, = 4,2mm
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{Ax1 =1,4mm {Ax1 =1,4mm

Ax, = 4,2mm Ax, = 42mm

Cau 40. Khdi niém nao sau day la cin cho viéc gidi thich hién tuong
quang dién va hién tugng phat xa nhiét electron?
A. Pién trd riéng. B. Cong thost.
C. M4t 46 dong dién. D. Lugng t{ bifc xa.

Cau 41. Cong thic nao sau day dung cho truong hop dong quang dién
bi triét tiéu?

A.eUy=A+ mvoma" B. eU, =E2291x—
2 .
C. eU, =T D: LeU, = mv2

2 2
Cau 42. Chiéu bic xa c6 bude séng A = 0,450um vao bé mat Catot cia
mot t& bao quang dién ta dugec dong dién bdo hoa c6 cudng d9 i.. C6
th€ lam triét tiéu dong dién nay bing moét hiéu dién th&é ham
Uy = 1,26V.
" Tinh védn t6c ban ddu cuc dai cha electron quang dién. Cho
e=1,6.10C; m = 9,1.10%kg.

A. 0,0666.10°m/s ' B. 0,666.10°m/s
C. 6,66.10°m/s D. 66,6.10°m/s
Cau 43. Ning lugng cia quy dao diung thi n trong nguyén td hdro

136

dugce tinh bdi hé thac: E, = (eV) (n 1a s6 nguyén)

Tinh 2 budc séng gi6i han cia didy quang phd Banme (do electron
chuyén tif quj dao c6 muc cao hon v& mdc n = 2)

A. g = 0,675um; A’ = 0,365um.

B. A3 = 1,05.10"m; A’ = 0,584.10’m

C. A = 6,57um; A’ = 3,65um.

D. 23 = 1,26.10"m; 1’ = 0,675.10 'm _

- Cau 44. Khi chiéu bic xa c6 tdn s§ f; = 2,2.10"°Hz vao mdt kim loai
thi ¢6 hién tugng quang dién va céc quang eletron bin ra déu bi
gitt lai bdi hiéu dién th& ham U; = 6,6V. Con khi chiéu bic xa
f, = 2,53810°Hz voda kim loai d6 thi cdc quang electron bén ra déu
bi giit lai bdi hiéu dién th& ham U, = 8V. X4c dinh hing s§ Plant
(Planck). Cho e = 1,6.107°C

A. 6,627.10%*Js. ©  B.6,628.10%Js.

C. 6,265.10*Js. D. 6,526.107%*Js.
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Cau 45. Chon ciu dang.
S6 proton trong 15,9949 gam '¢0 1a bao nhiéu?
A.7Z = 6,023.10% B. Z = 48,184.10*
C.Z =8,42.10* D.Z =0,75.10*

CAu 46. Trong cdc phén ri a, B va y hat nhan bd phan rd mit nhleu‘
ning lugng nhat xdy ra trong phan ra.

A «a
B.B
C.y.
D. C4 3 phan ri «, B, y déu mat ning lugng nhu nhau.

Ciu 47. Chu ki ban ra cia '{C 1a 5590 nim. Mot mau gd ¢d c6 dd
phéng xa la 197 phan ra/phat. Mot miu gé khédc cung loai cung
khéi lugng cha cAy méi ha xuéng c6 do phéng xa 1350 phan
rd/phat. Tudi cdu méu gd cb la:

A. 15525 ndm B. 1552,5 ndm
C. 1.5525.10° nam D. 1.5525.10° n&dm

Cau 48. Chat phéng xa Iot I dung trong y t& ¢6 chu ki bdnra 1a 8
ngay dém. N&u nhan dugc 100g chdt nay thi sau 8 tuan 1é con lai

~ bao nhiéu?

A. 8,71g. B. 0,781g. C.0,871g  D.128g.

Cau 49. Tim hat X trong phuong trinh phdn dng sau:

"B+X->a+ ;Be

A. D B. °T C.'H. D.n

Cau 50. Ap dung hé thitc Anhxtanh hdy tinh nang lugng nghi caa
1kg chat bat ki va so sdanh véi ning sudt téa nhiét cda xing lay
bing Q = 45.10%J/kg.

-16 -22

AE=Y 5 E _10 .  BE=910%: E -210°14n
9 Q 405 Q
~-16

C.E= 109 J; % = 405.10%214n D.E = 3.10%J; g = 6,7 ldn
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PE 4

Céu 1. Chu ki dao dong nhd cta con lic don phu thudc
A. Khoi lugng cta con lic.
B. Diéu kién kich thich ban ddu cho con 1ic dao déng.
C. Bién dd dao dong cla con lic.
D. T3 sé trong luc va khéi lugng cda con 1c.

Cau 2. Trong dao dong diéu hoa, gia téc bién déi.

A. Cung pha véi van téc. B. Ngugc pha véi van téc.
C. Sém pha g so v6i vén téc. D. Tré pha -125 so véi van téc.

Cau 3. Trong mdt phiat vat ning gdn vao ddu mot 10 xo thuc hién
ding 40 chu ki dao déng véi bién d9 1a 8cm. Gi4 tri 16n nhéat caa
van téc la: '

A. Vo = 34cm/s B. Vo = 75,36cm/s
C. Voax = 18,84cm/s ‘ D. Vi = 33,5cm/s

Cau 4. Lan lugt gdn hai qua cAu cé khéi lugng m; va m, vao cing
mét 10 xo, khi treo m; hé dao déng vé6i chu ki T; = 0,6s. Khi treo
m, thi hé dao dong véi chu ki 0,8s. Tinh chu ki dao ddng cha hé
néu ddng thoi gdn m; va my vao 10 xo trén.

A.T=02s B.T=1s C.T=14s D.T=07s

Cau 5. Mot vat thuc hién dong thoi 3 dao dong diéu hoa cung phuong
cung tin s6 sau: x; = 1,5sinwt(cm)

X = —\?sin(mt + g—) {cm)

X3 = /3 sin(ot + %) {(cm).

Phuong trinh dao déng téng hgp cia vat la:

A.x:izg—sin(mt+ %t)cm B.x=\/§sin(mt+§)cm
C.x:ﬁsin(mt#-g)cm B.x=\/§sin(cot—%)cm

Cau 6. M6t 1o xo nhe ¢6 dd cing k, chidu dai tu nhién l,, ddu trén
gdn ¢8 dinh. Khi treo vao ddu duéi ciia 16 xo mot vat c6 khdi lugng
m; = 100g, thi chiéu dai ctia 16 xo khi cin bang 1a [; = 3lcm. Thay
vat m; bang vat m, = 200g thi khi vat cin bing, chiéu dai cia 10
xo la I, = 32cm.
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Po ciing cda 16 xo va chiéu dai ban dau cta né 1a nhitng gid tri nao

sau day?
A. [y = 30cm, k = 100N/m B. I, = 31,5cm, k = 66N/m
C.ly =28cm, k = 33N/m D. Iy = 25¢m, k = 20N/m

Cau 7. Hai 4m thanh c¢6 &m sic khdc nhau 1a do:
A. tin s6 khéac nhau.
B. 46 cao va d6 to khac nhau.
C. sd lugng cac hoa Am trong chiing khdc nhau.
D. s6 luong va cudng do cdc hga 4m trong ching khédc nhau.

Cau 8. Piéu nao sau day ding khi néi vé bube séng? .

A. Buéce song la khodng cédch gitta hai diém trén phu’o’ng truyén
séng gin nhau nhit va dao dong cung pha.

B. Budc séng la quing dudng ma séng truyén di dugc trong mot
chu ki dao dong cla séng.

C. Buéc séng 1a quing dudng ma pha cia dao dong truyén sau mét
chu ki dao dong.

D.Cia A,BvaC.

Cau 9. Lic t = 0 ddu O cia day cao su cing thdng nim ngang bit
dau dao dong di 1én v6i bién d6 1,5cm, chu ki T = 2s. Hai diém géan
nhau nhat trén diy dao ddng cung pha ciach nhau 6cm.

Phuong trinh dao dong tai M cdch O 1,5cm la:

A. U, = 1,5sin(nt + g) cm (t > 0,58)
B. U, = 1,5sin(2nt — g)cm t > 0,5s)

C. U, = 1,5sin(nt — g)cm (t > 0,5s)

D. U, = 1,5sin(nt — n) cm (t > 0,5s)

Cau 10. Mot séng co hoc phét ra tif mdt ngudn O lan truyén trén mit
nude véi van téc v = 400cm/s. Ngudi ta thdy 2 diém gan nhau nhét
trén mit nudc cing nim trén dudng thdng qua O cdch nhau 80cm
ludn ludn dao dong ngugc pha. TAn sb cia séng la:

A f=25Hz B.f=0,4Hz C.f=10Hz D. f=5Hz.

Cau 11. Trong doan mach xoay chiéu R, L, C m#c néi tiép, biét ring
R =0, Zy # 0, Zc # 0. Phét bi€u nao sau day ding?

'A. Cudng d6 hiéu dung cta céc dong dién qua c4c phan tt R, L, C ludn
bing nhau nhung cudng dd tic thdi thi chua chic biing nhau.

95




B. Hiéu dién thé& hiéu dung giita hai ddu doan mach ludn biing tdng
hiéu dién thé hiéu dung trén ting phan tu.

C. Hiéu dién thé tuc thoi giita hai ddu doan mach luén béing tong
hiéu dién thé tdc thoi trén timg phan ti.

D. Cudng d9 dong dién va hiéu dién thé tic thoi luon khac pha nhau. .

Cau 12. Chon ciu sai:

Tac dung cda tu dién d6i v6i mach dién xoay chiéu:

A. Cén tré hoan toan dong dién xoay chiéu.

B. Néu dung khéng cla tu cang 16n dong dién xoay chiéu cang it bi
can trg.

C. Lam hiéu dién thé tré pha d5i vé6i dong dién. |

D. Dong dién xoay chiéu cé tan s cao cang dé cang qua tu.

Cau 13. M6t doan mach xoay chiéu gdbm R va cudn day thudn cdm L
mic néi ti€p, R = 100, tan s6 dong dién xoay chiéu f = 50Hz.
Hiéu dién thé hiéu dung & hai dau mach U = 120V. L c6 gia tri bao
nhiéu néu hiéu dién thé ¢ hai ddu mach va dong dién léch pha
nhau mgt géc 60°, gid tri cong suit ciia mach lic dé cé gi4 tri nao?

AL=Y3Hp-asw B.L=-L H P=75W
g oo = 7
C.L= 71; H:P = 79W D.L-= -él---H;'P = 1152W.
T
A * A /<N
Cau 14. Cho doan mach xoay chiéu R L\VJ'

V; chi 20V; V, chi 204/2V; V chi
20V. Gia tri Ry, va géc léch pha
gitta usg va i la nhfrlng gid tri nao? D @)
Biét f = 50Hz, L = — H.

N '

C\ B

- |

A oui= grad; Ry = 100Q B. oui = -grad; Ry = 100Q

C. Qui = grad; Ro = 80Q D. Qui = —grad; Ro = 80Q

Cau 15. M4y phat dién xoay chiéu c6 4 cip cuc. P& c6 dong dién xoay
chiéu c6 tan s8 f = 60Hz cAn quay roto véi van téc nao?
" A. 240 vong/s B. 240 vong/phit
C. 15 vong/s D. 1500 vong/phit.
Cau 16. Mot mdy phat dién xoay chidu ¢6 cong sudt P = 1IMW. Dong
dién do m4y phat ra dugc tang thé va truyén di xa bing mét dudng
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ddy c6 dién tré 25Q. Cong sudt hao phi dién ning trén dudng day
14 bao nhiéu, khi hiéu dién thé dugc dua 1én dudng day 220KV?

A. AP =113,6W B. AP = 113,6KW

C. AP = 516,5KW ‘ D. AP = 516,5W

Cau 17. Mot ban 1a 200V — 1000W dugc méc vao hiéu dién thé xoay
chiédu u= 100+/2 sin100xt (V). Ban 14 c¢6 dé tu cdm nhé khong ddng
ké. Dong dién qua ban 1a ¢6 biéu thic nao?

A.i=25+2sin100xt (A) B.i=2,52sin(1007t + g) (A)
C. 1= 2,55in1007t (A) D.i =252 sin(100%t — g) (A)

Cau 18. Mach dién xoay chiéu nhu hinh v& u = 120+/2 sin100xt (V),

. o 1
s6 chi V 1a 120 von va uay s6m pha hon usg goéc g Biét o® » —

LC
cudn day c6 dién tré thudn khong? Néu c6 tinh dién trd thudn cia
cudn day va dién dung cda tu biét do tu cdm L = 2i H.

. . T
A L M C B
——O0TI 15 )
® .
A. Cé dién trd thuin; r = 50Q; C = F
s
2z LN 9 A ‘ 10_4
B. C6 dién trd thuan; r = 60Q; C = 5 F
n
/‘ A 2 A 10-4
C. C6 dién trg thuan; r = 60Q; C = F
n
A bk tledA 10
D. C6 dién trd thuan; r = 50Q; C = o F
: s

Cau 19. D6 thi biéu dién cudng d¢ tic thoi cia dong dién § hinh bén.
Biéu thic cudng do dong dién tic thoi qua mach.

A.i=12sin(251t — %) A IA)

B.i = 1,2sin(50nt + g-) A 06

o,

C.i = 1,2sin(25nt + -’é)A - of . \/ i)
950n 124 :
3

D.i = 1,2sin( +E) A
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Cau 20. Diéu nao sau day 14 sai khi néi vé nguyén téc thu séng dién tr?
A. Ap dung hién tugng cong huéng trong mach dao déng cia may
thu d€ thu séng dién tur.
B. D€ thu séng dién tif ta diing mach dao dong LC.
C. D€ thu séng dién tif ta ding mach dao dong LC két hgp véi mot
#ngten. Séng can thu duge chon loc tir mach dao déng.
D. A, B va C déu sai. 7
Cau 21. Tim céng thdc ding tinh budc séng va cdc thong sé L, C cta
mach chon séng may thu vd tuyén dién (c la van téc 4nh sing
trong chan khéng).

, L
Ar= —S B. A =c2 \ﬁ—
2 JLC ““M\e
C. %= c2nVIC D. %= 2" JIC
[¢]

Céau 22. M6t cuén cdm L méc véi tu C; thi tdn s6 riéng f; = 7,5MHz.
Khi mic L véi tu C; thi tdn sb riéng f, = 10MHz. Tim tin s6 riéng
khi ghép C, song song véi C,rdi méc vao L.

A. 2 MHz B. 4 MHz C. 8 MHz D. 6 MHz

Cau 23. Mach dao dong bit tin hiéu cia mdt mdy thu vé tuyén dién
gdom mdt cudén cdm L = 25uF cé dién tré khong dang ké va mét tu
xo0ay c6 dién dung diéu chinh dugc. Hdi dién dung phéi cé gia tri
trong khodng nao dé mdy thu bit dugc cdc séng ngdn trong pham
vi tif 16m dén 50m.

A. 10 + 123 (pF) B. 8,15 + 80,2 (pF)
C. 2,88 + 28,1 (pF) D. 2,51 + 57,6 (pF).

Cau 24. Chon cau ddang trong cdc ciu sau:

A. Vat that ngoai khodng tiéu cu clia guong cau 16m cho dnh that,
ngugc chiéu va ludn 16n hon vat.

B. Vat that trong khodng tiéu cu cia guong cdu 16m cho anh &o,
ngudc chiéu va nhé hon vat.

C. Vat that qua guong cdu 15i ludn cho &nh 4o, ngude chidu va nhd
hon vit.

D. Vat 4o ndm trong khodng tiéu cu cia guong cdu 16i cho dnh
that, cing chiéu va 16n hon vat.

Cau 25. Tia sang SI qua thau kinh MN bi khic xa nhu hinh vé, MN
1a thau kinh gi? Biét SO = S0, tiéu cu th&u kinh bing bao nhiéu?
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A. Th4u kinh hdi tu ¢6 f = §ZLS~ M

'B. Théu kinh héi tu ¢6 f = 2S0. /\

crmﬁukmhhmtgcéf=§§, S
D. Khéng tinh dugc vi dé cho thiéu di lidu, N

Cau 26. Guong ciu 16m c¢6 ban kinh 20cm. Vat that AB cao lem dat
vudng goc trén truc chinh c¢6 anh 40 cao 2cm. Tim vi tri véat, vi tri 4nh.
A. 15c¢m va 30cm B. 15cm va 20cm
C. 5cm va —150cm D. 5em va —10cm

Cau 27. Vat AB phéng, nhé dit vudng géc trén truc chinh cia guong
cau 16m c6 dnh nhé hon vat 3 1dn. Doi vat theo truc chinh mot
doan 15cm, 4nh clGa vat khong d6i ban chat, nhung nhd hon vat
1,5 1an. Tinh tiéu cyu cGa guong.

A. 15cm B. 20cm C. 10cm D. 25c¢m

Cau 28. Mot ngudi cdn thi chi nhin dugc cdc vat cdch mit tir 15cm
dén 50cm, st dung kinh ldp cé tiéu cu 5cm. Mit dit sat sau kinh.
Héi do boi gidc cda kinh thay déi trong khoang nao?

A 3<G<5b B.33<g<4 C33<Gzx<5 D.3<G<4

Cau 29. D4t theo tha tu: Vat A, thau kinh L,, Ly; A cach L; 40cm, L,
cach Ly khoang [, L; ¢6 tiéu cu f; = 30cm, L, c6 tiéu cu f, = ~40cm.
Tim vi tri ctia L; dé 4nh cudi cung ¢ v cuc.

A. 60cm B. 50cm C. 100cm D. 80cm.
Cawu 30. Chon ciu sai: trong cic cu sau:
A. Thi kinh cda hién vi 1a thau kinh hdi tu c6 tiéu cyu dai.
B. Trong kinh hién vi, khoang cach gitta vat kinh va thi kinh
khéng thay déi.
C. Thi kinh cta kinh hién vi 1a kinh ldp.
D. Véat kinh cta kinh hién vi 1a thau kinh hoi tu ¢6 tiéu cu rat ngin.
Cau 31. D bdi gidc cia kinh lap khi ngdm chitng & cuc vién la:

AG=k-2 BG=k-2 €G-k  DGg=X
0C 0oC, oC,

v

(Trong dé k, 14 d6 phéng dai anh qua kinh lip khi ngdm ching &
cuc vién) ‘

Cau 32. Mot ngudi vién thi c6 diém cuc cadn cdch mit 40cm. P& c6

- thé nhin thdy vat gidn nhat cach mit 25cm, ngudi d6 cin deo s4t
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mait kinh cé do tu:
A. 1,25 diép B. 1,5 diép C.-1,25di6p D.-1,5diép

Cau 33. Mot ngudi c6 diém cuc can cach mit 20cm quan sit mot vat
nhé bing kinh lip c6 d6 tu 20 diép. M4t dit cdch kinh 5¢m. Dd boi
giac cta kinh la.

A 4 B.5 ‘ C.8 D. 10
Cau 34. Anh sang tring khi di qua ling kinh thdy tinh bi tén sic, ta
thdy anh sdng mau d6 bi léch it hon 4nh sdng mau tim. D6 1a vi:
A. Anh sédng mau tring bao gém vb s& 4nh sdng mau don sdc; méi
séng danh sidng don sic cé mot tdn so xdc dinh, khi truyén qua
lang kinh thiay tinh d4nh sdng dd c6 tdn s6 nhé hon tidn s6 clia.
anh sdng tim nén bi léch it hon so v6i 4nh sdng tim.

B. Chiét sudt chia thdy tinh d&i véi 4nh séng do nhé hon so véi
anh sang tim.

C. Tan s3 cda 4nh sdng dé 16n hon tdn s6 cia 4nh sdng tim.

D. Van tdc cia anh sdng dé trong thiy tinh 16n hon so véi dnh
sang tim. ‘

Cf'ni 35. Diéu nao sau day sai khi so s4nh tia X va tia ti ngoai.

Tia X c6 bitdc séng dai hon so véi tia ti ngoai.
. Cuing ban chat la séng dién tir.

C. Péu c6 téc dung 1én kinh énh.

D. C6 kha ning giy phat quang cho méot s6 chat.

Cau 36. Trong thi nghiém giao thoa 4nh sdng bing khe Young. Biét
khoang céch gita hai khe S;S; = a = Imm, khodng cdch tir hai khe
dén man D, buéc séng &nh séng dung trong thi nghiém
A = 0,50um; khodng cédch tit vin sdng chinh giita dé€n van siang bac
4 1a 4mm. Tinh D. .

A.D=2m B.D=1m C.D=15m D.D=25m

Cau 37. Dung anh sdng tring chiéu vao hai khe hep song song cach
nhau 2mm, trén man dnh & cdch hai khe hep 2m ngudi ta thu duge
hé van giao thoa c6 van sdng chinh giita mau tring. Khoét trén
man dnh 1 khe tai M cdch vAn trung tdm 3,3mm ta c6 thé quan
sdt bdng may quang phd thay cdc vach sdng mau nao? Cho biét
dnh sédng trdng cé budc séng 0,4pm < A < 0,75pm.

A. C6 6 vach sdng mau tim, cham, luc, dé, cam, vang
B. Cé 5 vach sdang mau tim, cham, luc dé, cam.

C. Cé 4 vach sang mau tim, cham, luc, d6.

D. C6 3 vach sdang mau tim, cham, luc.
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Cau 38. Trong thi nghiém giao thoa bing khe Young, biét: S;S, = a =
1,5mm; D = 3m, nguoi ta do dugc khodng cich tif vin sdng bac 2
dén van sidng biac 5 cing modt phia van trung tdm la 3mm. Tinh
budc sé6ng dnh sdng dung trong thi nghiém.

A.210%um  B.0,2.10%um C. 5um D. 0,5um

Cau 39. Trong thi nghiém giao thoa bing khe Young. Biét khodng
cach gitta 2 khe S;S; = a, khodng c4ch tif mit phing chia hai khe
dén man la D = 3m. Khodng céch giita 2 van téi lién ti€p la 1,5mm.
Buéc séng 4nh sdng dung trong thi nghiém A = 0,5um. Tinh a
A. 0,1lmm B. Imm C. 1,5mm D. 2mm.

Cau 40. Chon ciu ding.

Khi hién tugng quang dién x4y ra, néu gitt nguyén budc séng dnh
sdng kich thich va ting cudng 49 d4nh d4ng, ta cé:

A. Pong nang ban diu clia cdc quang electron ting lén.

B. Cuong do dong quang dién bdo hoa sé& ting lén.

C. Hiéu dién th€ ham sé& ting lén. _

D. Céc quang dién electron dén anod véi vén toc 16n hon.

Céu 41. Chon cau duang. . ‘

Néu trong mét mdi trudng, ta bist dugc budc séng cua lugng tir
néng lugng dnh sdng (photdn) 1a hf va bing A, thi chiét sudt tuyét
d6i cha moi trudng d6 bing bao nhiéu? (Bi&t h 1a bing s Plant, c
12 van tdc 4nh sdng trong chan khong va f1a tin so).

c cA cf ’ A

A. =—‘ B = C = — D = —
Y "= F Y =

Cau 42. Chiéu anh sang c6 budc séng A = 0,35um v catot clia mot t& bao
quang dién, biét kim loai dung lam catot c6 cong thoat 2,48eV, khi d6
ta c6 dong quang dién. D& triét tieu dong quang dién nay ngudi ta phai
dat gita anot va catot 1 higu dién th& ham U, bing bao nhiéu?

Cho h = 6,625.10%'Js; ¢ = 3.10°m/s; e = 1,6.107°C; m = 9,1.10 kg
A -1,07V B. 1,07V C. 0,17V D. -0,17V

Cau 43. Chiéu vao catot t& bao quang dién bic xa cac tin sb f; thi ta ¢6
thé lam triét tidu dong quang dién khi hiéu dién thé giita anot — catot
théa diéu kién Uak < 0. Khi chiéu vao catot nay bic xa c¢6 tin s6 f, =
fi + 10Hz thi ddng ning cyc dai cha quang electron dap vao anot 1a
11,425.107°(J). Hay tinh hiéu dién th& Uy gilta anot — catot trong
trudng hop nay. Cho h; = 6,625.10'Js; ¢ = 3.10°m/s; e = 1,6.10°°C.

A 3V B. 0,3V . C. 6V , D. 0,6V
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Céau 44. Electron cia nguyén t& hydrd = | -0,85eV

chi ¢c6 thé chuyén dong trén cac quy '
N . . -1,51eV

dao ding K, L, M, N c¢6 cdc ning" M :

lugng tuong dng duge ghi trong so db L -3,4eV

hinh vé.

K&t quéa nao sau day la ding khi K -13,6eV

electron chuyén tir quj dao
A. ding M vé quy dao L thi phdoton phat ra 4nh sdng mau dd cé
buéec séng A = 0,658um (thudc ddy Banme). '
B. ding N vé quy dao dung K thi photdon phdt ra bic xa cé bude
séng A = 1,88um (vung td ngoai) .
C. ding N vé quy dao dirng K thi photén phat ra bdc xa c¢6 buée
séng A = 15,6um (vung hdéng ngoai)
D. dimg M vé quy dao ding K thi phatéon ph4t ra buc xa c¢6 budce
séng A = 10,3um (vung héng ngoai)
Céau 45. Chon cau ding:
Trong qud trinh bién d8i hat nhan, hat nhan 2°U chuyén thanh
hat nhan 23*U d4 phéng ra. v :
A. 1 hat o va 2 electron - B. 1 electron va 2 hat o
C. 1 hat a va 2 notron - D. 1 hat o va 2 hat y. \
Céau 46. C6 thé thay déi bang s0 phéng xa A cha dong vi phéng xa
bing cdch nao?
A. Pat nguén phéng xa vao trong dién trudng manh.
B. D4t ngudén phéng xa vao trong tir trudng manh.
C. D&t néng ngudn phéng xa dé.
D. Chua c¢6 cdch nao c6 thé 1am thay ddi hiing s6 phéng xa.
CAau 47. Chon céu dung
Hat nhan uran 23®Usau khi phét ra cdc bic xa o va B cudi clng
cho déng vi bén cla chi 2°Pb. S& hat a va B phét ra la:
A. 8 hat o va 10 hat p* B. 8 hat a va 6 hat ~
C. 4 hat o va 2 hat B~ D. 8 hat o va 8 hat 3~
Cau 48. Ban ddu c6 4g Radon ;’Rn la chdt phong xa véi chu ky ban
rd T = 3,8 ngay. Tinh s6 nguyén td con lai sau thoi gian t = 1,5T.
A. 38,36.10°"  B. 3,836.10% C.36,38.10° D. 3,638.10*
Cau 49. Bi€t sdn phdm phan rd caa *®U 1a ®*U né chiém ti 1é
0,006% trong quing urani ty nhién khi cdn bang phéng xa dugc
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thiét lap. Tinh chu ky ban ra **U. Cho chu ky bdn ra caa *®U la

4,5.10° nam.

A. 27.10°nam B. 2,7.10°nam C.72.10°n&m D. 7,2.10°n&m
Cau 50. Chon cau dung: ' S

Hat nhan me A c¢6 khdi lugng m, dang ditng yén, phan ra thanh hat

nhén con B va hat a'c6 khdi lugng mp va m, c6 van téc v, va v,.

A - B + a. Xéc dinh huéng va tri s§ van tdc cda cac hat phan ra.

A. Cung phuong, cing chiéu, d§ 16n ti 1& nghich véi khéi lugng.

B. Cung phuong, ngugc chiéu, d¢ 16n ti 1& nghich véi khéi lugng.

C. Cung phuong, cung chiéu, do 16n ti 1& thuan véi khéi lugng.

‘B. Cung phuong, ngugc chiéu, d§ 16n ti 1& thusn véi khéi lugng.

PE 5

Cau 1. Bién dd cia dao dong cudng bitc khong phu thude
A. Pha ban dau cta ngoai luc tudn hoan téc dung 1én vat.
B. Bién dd cla ngoai luc tudn hoan tac dung 1én vat.
C. Tan s6 ngoai luc tudn hoan téc dung lén vat.
D. Hé s6 luc can tac dung len vat dao dong.
Cau 2. Chon ciu dung:
Trong dao dong diéu hoa thi 1i d8, van téc; gia toc 1a ba dai lugng
bién ddi theo thdi gian theo quy luat dang sin cé:
A. cung bién d% B. cung tan sé géc
C. cung pha D. cung pha ban diu

Céu 3. Phuong trinh dao déng clia con ldc x = 4sin(2nt + g)cm. Thaoi
gian ngén nhat khi hon bi qua vi tri can bing la:
A t=0,25s B. 0,75s C.0,56s D. 1,25s

Cau 4. Mot vat ¢6 khdi lugng m khi treo vao 16 xo ¢6
dd cing k; thi dao dong cia chu ki Ty = 0,4s. Néu
mdc vit m trén vao 10 xo ¢6 do cing k, thi né dao
dong véi chu ki 1a Ty = 0,3s.
M&c hé nhu hinh vé& thi chu ki dao déng
cia hé théa man gid tri nao sau day? .
A 0,7s B. 0,25s C. 0,5s D. 14s

000000
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Cau 5. Hai con 1§c don cé cung dd dai I cung khdi lugng m. Hai vat
ning cda hai con lic dé mang dién tich lan lugt 1a q; va gz. Ching
duge dit vao trong dién trudng E huéng thing ding xudng dudi
thi chu ky dao ddng bé cha 2 con ldc 1an lugt 1la T, = 5T, va

Ty = g-To, v6i T, 1a chu ky ca ching khi khong cé dién trudng.

Ti s6 L ¢6 gid tri nao sau day?
qz '
A -1 B. -1 c.2 p. 1
2 2

Cau 6. Mot vat dao dong didu hoa véi phuong trinh: x = 4sin(0,5xnt —
g)cm, vao thdi diém nao sau day vat sé qua vi tri x = 2+/3 cm theo

chiéu 4m cda truc toa dd
A t=4s B.t=%s C."t:%s D.t=2s

CAu 7. Trong céc nhac cu, hop dan, than kén, sdo c6 tdc dung:

A. Vita khuéch dai 4m, vita tao ra Am sdc riéng cia 4&m do nhac cu
dé phat ra. ‘

B. Lam ting d6 cao va do to cia am.

C. Giit cho Am phét ra c6 tan s6 6n dinh.

D. Loc b6t tap 4m va tiéng on. _

Cau 8. K&t luan nao sau day 1a khong ding khi néi vé tinh chédt cia

su truyén séng trong moi trudng? '

A. Séng truyén dugc trong cdc méi trudng rin, l6ng va khi.

B. Séng truyén di khong mang theo vat chit cia moi trudng.

C. Qué trinh truyén séng 1a qud trinh truyén ning lugng.

D. Céc séng 4m c6 tdn s§ khac nhau nhung truyén di véi van téc
nhu nhau trong mdt mdi trudng.

Cau 9. Mot sgi day dai 1,2m. Mot dau gdn vao can rung, dau kia tu
do. Pit cdn rung théng ding, dé day théng xudng khi can rung
rung v6i tdn s6 f = 24Hz thi trén day hinh thanh mdt hé séng
dirng. Ta thdy trén day chi c6 mot bé séng. Van tdc truyén séng
trén day 1a bao nhiéu? D& trén day c6 3 bé séng thi cho cin rung
rung véi tan sé 1a bao nhiéu? '

A. v =9,6m/s, f = 10Hz B. v = 57,6m/s; £ = 70,875Hz
C. v = 38,4m/s, f = 56Hz D.v = 5,76m/s, f = 7,08Hz.
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Cau 10. Gin vao mdt trong hai nhdnh 4m thoa mét thanh thép
moéng ¢ hai diu c¢6 gdn 2 qua cidu nhd A, B. Pit 2 qua cdu cham
mét nudc, cho 4&m thoa dao dong, ta thdy trén mit nuéc c6 nhitng
gon séng hinh hypebol, néu khodng cach giita hai qui ciu A, B la
4cm thi s6 ggn séng quan sat dugc trén doan AB 14 bao nhiéu?

A. 39 gon B. 29 gon C. 19 gon D. 20 gon.

Cau 11. Phét bi€u nao sau day ding véi cudn cdm?-

A. Cudn cadm c6 tac dung cdn tré dong dién xoay chidu, khoéng cé
tdc dung can tré dong dién mot chiéu.

B. Cdm khdng cda cudn cdm thudn ti 1& nghich v6i chu ki dong
dién xoay chiéu.

C. Hiéu dién thé 6 hai dau cudén cdm thudn cung pha véi cudng do
dong dién.

D. Cudng d% dong dién qua cudn cam ti 1& vé6i tdn sé d(‘)ng dién.

Cau 12. Choh cau dang trong cdc cau sau: '

A. Dong dién xoay chiéu ba pha 1a su hgp lai cda ba dong dién
xoay chiéu mét pha.

B. Phan dng clia mdy phat dién xoay chidu ba pha c6 thé 1a roto
hoic stato.

C. Phan dng clia may phat dién xoay chidu ba pha la stato.

D. Nguyén tic cia may phat ba pha dya trén hién tugng cdm (ng
dién tir va tit trudng quay.

Céu 13. Hiéu dién thé€ & hai diu mach dién xoay chiéu chi cé dién

tré thuan: u = Ugsin(ot + g)V
Biéu thuc cudng dé dong dién qua mach trén la nhitng biéu thuc
nao sau day?

A i = Isin(ot + g) (A) B.i = Iysin(ot — g) (A)

C.i=Isinot (A) D.i = Tosin(ot + ) (A)

Cau 14. Néu dat hai d4u cuén day mot hidu dién thé mét chidu 9V
thi cudng dé dong dién trong cudén day la 0,5A. Néu d4at vao hai
dau cupn diay mét hiéu dién thé xoay chiéu ¢6 tadn sé 50Hz va c6
gia tri hiéu dung la 9V thi cudng d6 hiéu dung cua dong dién qua
cuon ddy la 0,3A. Dién tré thuidn va cdm khéng cia cudn day cé
gia tri la:
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A. R = 18Q, Z;, = 30Q2 B. R = 18Q, Z; = 24Q
C.R=18Q, Z; = 12Q D.R = 30Q, Z; = 18Q

Céu 15. Cho doan mach xoay chiéu gom R, L, mic néi ti€p, hiéu dién
thé hai ddu mach c6 dang uag = 10042 sin100xrt (V) va cudng do

dong dién qua mach ¢6 dang i = 2sin(100nt — -Z—) (A). R, L ¢6

nhtmg gid tri nado sau day"

A.R_SOQ,L_—H B.R=50/2Q,L= ~H
. . T

C.R= SOQL=—-—H DR—IOOQL~—1-H

27

Cau 16. Piat vao hai ddu mach RLC mdt hiéu dién the xoay chiéu:

u = 1202 sin100xt (V). Biét R = 203 Q, Z¢ = 60Q va do tu cdm L
thay ddi (cuén day thuin cadm).

Xéc dinh L d€ Uy, cuc dai va gia tri cyc dai caa Uy bang bao nhiéu?

0,8 0,6

A. L———H U, =120V B.L= =240V
C.L= —O—GH U, =120V D.L-= O—BiH U, ;240V
T T
Céu 17. Mot doan mach gém tu dién cé dién dung C = 12(\)/: F mic
3

néi ti€p v6i dién tré R = 100Q, méc doan mach vao mang dién
xoay chiéu cé tdn s& f. TAn s& f bing bao nhiéu thi i 1éch pha g SO

v6i u ¢ 2 ddu mach.
Af= 50\/—3_Hz B.f=25Hz
C.f=50Hz D. f= 60Hz
Cau 18. Mot dong co khong ddng bo ba pha c¢6 cong sudt 2208W dugc
méc hinh sao vao mang dién xoay chiéu ba pha c¢6 hiéu dién thé
day 190V, hé s6 cong suit cia dong cd bing 0,7.
Hiéu dién thé pha va céng suit tiéu thu cia méi day la:
A. Up = 110V, P, = 7360W B.Up = 110V, P, = 376W
C. Up = 110V, P, = 3760W D. Up = 110V, P, = 736W

-4
F va cudn day thuan cdm

Cau 19. Mot doan mach gém tu C =
T

P 2 < e . A7 “ A oA Eg P A ~
¢6 do tu cdm L = = H mdc ndi ti€p. Hiéu dién the gida 2 dau cudn
T K
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day 1a ug = 1002 sin(100xnt + —)V Hiéu dién thé tic thoi ¢ 2 dau

tu ¢6 biéu thdc nhu thé nao?

: 2
A. uc= 502 (100mt — %)V B. uc = 502 (1001t — -é’f)v
C. uc= 502 (1007t + %)V D. uc = 1002 (1007t + -735)V

Cau 20. Tim két luan dung vé trudng dién tir.

A. Dién trudng trong tu bi€n thién sinh ra mét tir trudng nhu ti
trudng cia mot nam cham hinh chir U.

B. Sy bién thién cGa dién trudng giita cdc ban tu dién (noi khéng
cé day dan) sinh ra mot tir trudng tuong duong véi tir trudng do
dong dién trong diy din néi véi tu.

C. Dong dién dich t¢ng véi sy dich chuyén cta cdc dién tich trong
long tu.

D. Vi trong long tu khéng c¢6 dong dién nén dong dién dich va
dong dién dan bang nhau vé dé 16n nhung nguge chidu. _

Céau 21. Néu dién tich trong tu cia mach LC bién thién theo cong
thitc: q = Qosinwt. Tim biéu thic sai trong cdc biéu thdc nang lugng
trong mach LC sau day: :

Qo

A. Nang lugng dién: Wy = sin®wt

B. Néang lugng dién: Wt = ?—C"coszwt

. ' 2
C. Néng lugng dao dong: W = Wy + W, = 4%% = const

LI§ _ Q

Cc " 2¢

Céu 22. M6t mach chon séng mdy thu vo tuyén dién gdm cudn cam
L = 5uH va mot tu xoay, dién dung bién d6i tx C, = 10pF dé&n

D. Nang lugng dao déng: W =

Cz = 250pF
A . 10,5m - 92,5m B. 10m - 75m
C. 15,6m - 41,2m D. 13,3m - 66,6m

Céau 23. Mot mach dao dong gdm mot tu 20nF va mdt cudn cam 8uH,
dién tré khong ddng ké. Hiéu dién thé cuc dai 6 hai dau tu dién la
U = 1,5V. Tinh cudng d6 dong dién hiéu dung chay trong mach.

A. 53mA B. 43mA C. 63mA D. 73mA
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Cau 24. S la diém sdng, S’ la 4nh cia S qua quang cu, xy la truc
chinh, O 13 quang tdm thdu kinh hay dinh guong ciu. Quang cu .
trén la gi? S’ 1a 4nh that hay do?

P Py o

x o o8 S o ¥

A. Théau kinh phéan ki, $’ 1a anh 3o.
B. Thau kinh hoi tu, S’ 1a 4nh that.
C. Guong ciu 16i, S’ 1a dnh that.
D. Guong ciu 16m, S’ 1a dnh do.

Cau 25. Trén quang truc ¢Ga mot thiu kinh 16i tiéu cu f c6 mot vat
sdng & cach thdu kinh mot khoang 3f, sau d6 vat sang di dan vé vi
tri cdch thau kinh mét khodng 1,5f. Trong qua trinh dé:

A. Khodng cdch vat — 4nh ting dan. .

B. Khoang céch vat — 4nh gidm déan.

C. Khodng céch vat — dnh ban d4u ting dan sau gidm dan.
D. Khodng cach vat — 4nh ban ddu gidm dén sau tang dan.

Cau 26. Mot chum sang hoi tu gap guong cdu 16m sao cho diém hoi
tu 40 ndm trén tryc chinh, sau guong va cich guong 30cm. Biét
ban kinh guong 1a 60cm. Xéc dinh vi tri 4nh.

A. 10cm B. 15cm C. 20cm D. 17,5cm

Cau 27. Guong cdu 16m c6 ban kinh 20cm. Vat thiat AB cao lem dat
vudng gbéc trén truc chinh c6 anh that cac 2cm. Tim vi tri vat, vi
tri anh.

A. 15cm; 30cm B. 16cm; 32c¢m
C. 17cm; 34cm D. 20cm; 40cm
Cau 28. Thau kinh hoi tu phing — 13i cé chiét sudt n = 1,5. Anh &o
" tao béi th&u kinh bing 2 lan vat va cdch thau kinh 16cm. Tinh
ban kinh R cia mit cau.
A. 7cm 'B. 6cm C. 5cm D. 8cm

Cau 29. Thau kinh phan ky bing thiy tinh c6 tiéu cy f = —~10cm. Mot
diém sdng S trén truc chinh cho 4nh S qua thdu kinh, S’ cich S
5cm. Tim vi tri cda S va S'. .

A. 12c¢m, —~7cm : B. 10cm, —5cm
C. 15¢m, —10cm D. -10cm, ~5cm

Cau 30. Mit khong c6 tat khi khong quan sédt vat bing kinh lap, dé

d6 bdi gide khong phu thude vao vi tri dat mdt sau kinh thi:
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“A. Vat phai dit tai cuc can cia mit.
B. Vit phai dat tai cuc vién ciia mét.
C. Vat phai dat tai tiéu diém cta kinh.
D. Khong xdc dinh duge vi tri dat vat.

Cau 31. Trong cédc phat biéu sau, phat biéu nao sai:
A. Khi nhin vat & xa thi tiéu cy thi thiy tinh thé 16n nhA4t.
B. Khi nhin vat ¢ xa v6 cuc mit phai diéu tiét t8i da (ldc nay fmax)
C. Khodng nhin rd ngén nhat thay ddi theo do tudi.
D. M4t khong c6 tat 1a méit khi khéng diéu tiét, c6 tiéu diém nim
trén vong mac.

Cau 32. Hai thau kinh hdi tu cé tiéu cy lan hrdt la 5cm va S5mm dugce
ghép dong truc dé tao thanh kinh hién yi. Khodng cach giita hai
kinh la 25,5cm. Mat ngudi mét khong cé tat, quan sat vat nhé qua
kinh hién vi va khéong diéu tiét. Khodng thay rd ngén cia ngudi
nay la 25cm. Do boi gidc thu duge la:

A. 255 B. 200 C. 400 D. Mot tri so khdc

Cau 33. Mot ngudi mit c6 tat phai deo kinh c6 tu sd 2 didp. Khi deo
kinh ngudi nay nhin ré nhitng vat ¢ xa vé cuc ma khong can diéu
tiét va doc dugc sach dit gan nhat cdch mat 25cm. Khi khong deo
kinh thi lic doc sich phdi dé sich cidch méit it nhat bao nhiéu?
(kinh deo sat mét)

A. 30cm B. 35cm C. 40cm D. 50cm

Cau 34. Chon cau sai: trong cac ciu sau:

A. Anh sang don sic 1a 4nh sang khong bi tan séc khi qua lang kinh.

B. Mbi 4nh sang don sic khac nhau c6 mau sic nhat dinh khac nhau.

C. Anh séng tring 1a tap hgp cia 7 4nh sidng don sdc d6, cam,
vang, luc, lam, cham, tim. :

D. Lang kinh c6 khd ning lam tdn séc 4nh sdng.

Cau 35. Chon cau ding
Hién tugng giao thoa ching té rang:

A. Anh séng c6 ban chdt séng. B. Anh sdng la séng ngang.
C. Anh sédng 1a séng dién ti. D. Anh sédng ¢6 thé bi tan sic.

Cau 36. Trong thi nghiém giao thoa 4nh siang bing khe Young, bié&t
khoang cdch gitta hai khe S;S; = a = 1,6mm; D = 3m, d4nh sdng
dung trong thi nghiém c¢é bugc séng A = 0,5um.

Tim khodng céch tir vAn sdng bac 3 bén nay van trong tdm dén
vén t8i bac 5 bén kia van trung tam.
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A. 7,5mm - B.5,7mm C. 7,5um D. 5,7um

Cau 37. Hai nguén séng két hop S; va S, ¢6 tan s6 f = 6.10,,Hz &
cdch nhau 1mm cho hé van giao thoa trén man 4dnh dit song song,
cidch hai nguén dé 1 khodng 1m. Tinh khoang cach tir vdn sang
bac 1 dén van sdng bac 5. :
A. 0,5mm B. Imm C.1,5mm . D. 2mm

Cau 38. Trong thi nghiém giao thoa 4nh s4ing bing khe Young,
khodng cdch gitta hai khe S;S; = a = 2mm, khodng cdch tir mit
phéng chda hai khe d€n man 1a D = 1m, 4nh sédng dung trong thi
nghiém c6 bude séng A = 0,5um. Trong vung giao thoa c6 bé rong
6,8mm chira bao nhiéu van sédng — van toi.

{27 vAn sing : B {28 van sang

26 van toi 27 van toi

{27 van sdng p {26 van sang

|28 van t5i 27 van toi

Cau 39. Giao thoa végi khe Young ¢6 a = 0,5mm; D = 2m. Ngudn siang
dung 1a 4nh sdng trdng cé (A4 = 0,75um; A, = 0,40pum). -
X4dc dinh s6 bic xa bi tdt tai diém M cach van trung tdm 0,72cm.
A 2 B.3 C. 4 D.5
Cau 40. Chon ciu dang:
Hién tugng nao sau diay khong lién quan dén tinh chat lugng ti
cda anh sang.
A. Sy tao thanh quang phé vach. B. Céc phan ng quang héa.
C. Su phét quang cta céc chat. D. Su hinh thanh dong dién dich.
Cau 41. Trong 4 46 thi A, B, C va D duéi day, d6 thi nao c6 thé 1a
ddc tuyén von—ampe cia t& bao quang dién?

Laa T | P |
— — i

UAKI U ! Usx U
A. B. C. D.

Cau 42. Cong thoat cia Natri bing 2,48eV, mat Natri dugc chi€u
bing 4nh sdng c6 budc séng A = 0,31um. Hay xdc dinh van téc ban
dau cuc dai cla cdc quang electron but ra.
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A. 0,73.10°m/s B. 7,3.10°m/s
C. 0,37.10°m/s D. 3,7.10°m/s
(Cho h = 6,625.10"%Js; ¢ = 3.10°m/s; e = 1,6.107°C; m = 9,1.10*'kg)
Cau 43. Chiéu bic xa c6 bude séng A = 0,438um vao catod cia t& bao
quang dién. Cho h = 6,625.10°'Js; ¢ = 3.10°m/s; |¢| = 1,6.107°C;
m, = 9,1.10%kg.
Tinh van t6c ban d4u cuc dai cia cdc quang dién ti (néu c6) khi
catod 14 kém c¢6 cong thodt Ay = 56,8.1072°J va khi catod la kali cé
giéi han quang dién A, = 0,62pm.
A. Xay ra d&i véi catod 1a Kali va vo = 0,541.10°m/s.
B. Xay ra d6i véi catod 1a Kali va v, = 5,41.10°m/s.
C. Xay ra d6i v6i catod 1a Kali va vo = 2,615.10°m/s.
D. X4y ra d6i véi catod 1a Kali va v, = 26,15.10°m/s.
Cau 44. Mot dién cuc phdng bing nhém dugc chiéu bing 4nh sidng ti
ngoai c¢6 buéc séng A = 83nm.
Héi electron quang dién c6 thé.roi xa mit dién cuc mot khoang !
t61 da 13 bao nhiéu? Néu bén ngoai dién cuc c6 mot dién truong
cdn E = 7,5V/cm. Cho biét gi6i han quang dién cia nhém
Ao = 332nm, h = 6,625.107°%Js; ¢ = 3.10°m/s; |¢] = 1,6.107°C;
m, = 9,1.10kg.
A. 0,15 (m) B. 0,51 (m) C.1,5.10%(m) D.5,1.10 (m)
Cau 45. Chon cau ding:
Hién tuong nao du6i day xudt hién trong qud trinh bién ddi hat
nhan nguyén tu. '
A. Phat ra tia X
B. H4p thu nhiét
C. Ion héa
D. Khéng c6 hién tugng nao trong cau A, B va C.
Cau 46. Chon ciu dang:
Phuong trinh cta dinh luit phéng xa dugc biéu dién bédi cong thic
nao sau day?
A ' A
A N =N B.N=Ne™ C.N =Nge t D. N = Nget
Cau 47. Chon cau ding: ,
Chu ky ban ra cia chit phéng xa 1a 2,5 nim. Sau mot nam ti s6
gilta s6 hat nhan con lgj va s hat nhan ban dau la:
Al 0,758 B. 0,578 C. 0,785 D. 0,875
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Cau 48. Tim thoi gian cin thiét d&€ 5mg *Na lic ddu con lai 1a 1mg.
Biét chu ky ban ra cia *?Na la T = 2,6 nam. )
A. 6,04 nim B. 4,06 nam C. 6,4 nam ‘D. 4,6 nam
Cau 49. Urani ’U sau nhiéu ldn phéng xa a va B~ bigén thanh
s’Pb. Bigt chu ki b4an ra cia sy bi€n d8i téng hgp nay la
T = 4,6.10° nam. Gia s ban d4u mot loai d4 chi chda urani, khdng
chia chi. Néu hién nay ti 1& cdc khéi lugng-cha urani va chi la

W) _ 37, thi tudi cia dé &y 13 bao nhiéu?

m(Pb) ’
A. A ~210% nam B. A~2.10° nam
C. A~2.10" nam D. A~ 2.10" nam

Cau 50. Khi bdn ph4 hat nhan Nito 7*N bing hat «, do Rutherford
thuc hién 14n dau tién.
Phuong trinh phén dng nhu sau:
¥N + ;He » F - I'N + !H
Nang lugng trong phan ing nay tba ra (ho#c thu vao) la:
Cho my = 13,999275u; m, = 4,001506u; m, = 16,994746u; mp =
1,007276u; 1u = 931,5MeV/c?
A.11559MeV B.11,559MeV  C.1,1559MeV D. 0,11559MeV

PE 6

Cau 1. Dao dong tdt dan 1a mét dao dong cb -
A. bién d6 gidm din do ma sdt.  B. chu ki téng ti 1& v6i thoi gian.
C. c6 ma sat cuc dai. D. bién d6 thay d6i lién tuc.
Cau 2. Chon d4ap 4n dung:
Mot vat dao dong diéu hoa theo thoi gian c¢6 phuong trinh
x = Asin(ot + ¢) thi dong nang va thé& ning ciing dao dong diéu
hoa véi tian s6
Ao=o0 B. w =20 C.m":% D. o =40

Cau 8. Mot con lic 10 xo treo thing ding, k = 100N/m. O vi tri can
biing 16 xo ddn 4cm, truyén cho vat mot nang lugng 0,125J. Cho
. g = 10m/s?, 14y n® ~ 10. Chu ki va bién dé cda vat la:
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A T=0,4s; A=5cm - B.T=0,2s; A=2cm
C.T =ns; A =4cm D.T =ns; A = 5cm
Céau 4. Mot con l4c 16 xo c6 khdi lugng cia vat m = lkg, dao dong
diéu hoa véi phuong trinh x = sin(ot + @) va co nang E = 0,125J.
" Tai thoi diém ban ddu vat cé van téc v = 0,25m/s va gia toc
a = —6,25 /3 m/s®. Bién db, tin s§ géc va pha ban dau cda dao déng
c6 gia tri nao sau day?

A A=2cm; = ——g—rad, o = 25rad/s
2n

B.A=2cm; ¢ = ?rad, o = 25rad/s

C.A=2cm; ¢ = grad, o = 25rad/s

D. A=2cm; ¢ = —grad, ® = 75rad/s

Cau 5. Trong cung mét khodng thdi gian, con 1dc thi nhat thuc
hién10 chu ki dao dong, con lic thd¢ hai thuc hién 6 chu ki dao
dong. Biét hiéu sg chiéu dai day treo cia chung 1a 48cm. Chiéu dai
day treo cia mdi con lic la:

A. l, =79cm; [, = 31lcm B.l; =9,1em; I, = 57,1cm
C.l; =42cm; I, = 90cm D. !, =27cm; I3 = T5em

Cau 6. Mot vat thyc hién dong thoi hai dao dong diéu hoa cung

phuong x, = 2sin2nt cm

x5 = 23 sin(2nt + %) cm

Phuong trinh dao dong téng hop ctia vat 1a bi€u thdc nao trong cédc
biéu thdc sau:

A. x = 8sin(2nt + 7:" cm B. x = 4sin(2nt + -}) cm

C. x = 4sin(2nt + %) cm D. x = 8sin(2nt + —g) cm

Céau 7. Chon phuong 4n dung:
Nguyén nhan tao thanh séng ding:
A. 1a do su giao thoa cua hai séng két hop.
B. la do sy giao thoa cta séng t6i va séng phan xa.
C. 1a do sy giao thoa cla séng téi va séng phin xa clGa né cung
truyén theo mét phuong.
D. la sy tong hop cta hai hay nhiéu séng két hgp trong khong gian.
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Cau 8. Hai 4m c6 cung d6 cao, ching c6 dac diém nao trong cic dic
diém sau?
A. cung bién do
B. cung bugc séng trong mét mai trudng
C. cung tan s§ va budc séng

. D. cing tdn 8.

Cau 9. Phuong trinh dao dong cia mdt ngudn phat séng cé dang
u = uesin(20nt). Trong khoang thoi gian 0,225s, séng truyén dugc
quang dudng.

A. 0,225 1an buéc séng B. 4,5 1an budc séng
C. 2,25 1an buéc séng D. 0,0225 lan budc s6ng

Cau 10. Hai ngudn két hop S;S; cach nhau 16cm cé chu ki 0,2s. Van
téc truyén séng trong moi truong la 40cm/s. So cuc dai giao thoa
trong khoang S,;S; la:

An=14 B.n=5 C.n=6 D.n=7

Cau 11. Tim cAu sai trong cdc ciu sau: :

A. Trong cach méc dién ba pha theo kidu hinh tam giéc thi: Uy = U,

B. Trong cdch m#c dién ba pha theo kiéu hinh sao thi Ug = V31U,

C. Trong céch méc hinh sao dong dién trong day trung hoa ludn
bang O.

D. Céc tdi tidu thu dugc méc theo kiéu tam gidc c6 tinh d6i xdng
t6t hon so véi cach méc hinh sao.

Cau 12. P& gidm bét hao phi do sy téa nhiét trén dudng day khi tai
dién di xa, thuc t& ngudi ta dung bién phép nao?

A. Gidm dién tré cia day bing cdch dung diy dan bing chat liéu
siéu dan cé dudng kinh 16n.

B. Gidm hiéu dién thé€, ¢ may phat d€ gidm cudng do dong dién
qua day, do d6 cong sudt nhiét giam.

C. Tang hiéu dién thé noi sdn xuit lén cao trude khi tdi dién di.

D. Gidm chiéu dai cia dudng day tdi biing cdch xiy dung nhing
nha mdy dién gan noi dan cu.

Cau 13. Mach dién xoay chiéu c6 cudn day c6 d6 tu cdm L va dién
tré thudn R,. Gian d6 vecto cia mach dién la:

v » U
A O U B. 0 i
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0 I
ﬁ .

Cau 14. Mach dién xoay chiéu gdm R, cudn diy thudn cdm L, tu C
mic ndi ti€p. Hi¢u dién thé ¢ hai ddu mach u = 502 sin100xt (V)
UL = 30V, Uc = 60V, cong suit tiéu thu trong mach la P = 20W. R,
L, C c6 nhitng gid tri nao sau day?

-3
AR=600 L=28mc-10p
L 12n
. 3
B.R=800,L=2%mc-10p
. T 12n
3
C.R=1200,L=2%m¢c-1%p
s 8n
3
D.R=60Q, L= 221 c= % F
T 8n
Cau 15. Cho doan mach xoay chiéu
L = 318mH: A 1L c B
uam = 141sin314t (V) —FTN—e—{}——o—
M

uyp = 141sin(314t — 333) V)
Biéu thic hiéu dién thé gita 2 diu mach c¢6 dang nhu thé nao?
A. upg = 1002 sin(314t — g) V  B.uss = 1002 sin(314t — %) %

C. uap = 2002 sin(314t — g) V. D. usg = 2002 sin(314t + %) \%

Cau 16. Cho mach dién xoay chiéu nhu hinh v&.
R L C
A 1T —}— B

1073
T

L= lH, C= F, uap = 120 V2 sin100nt (V) (cudn day thuin cam)
s .

Dién tré phai cé gid tri bao nhiéu dé cong suat cta mach dat gia
tri cuc dai? Gia tri cuc dai ca cong sudt 1a bao nhiéu?

Chon dép s6 dung.
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A R = 120Q, P, = 60W
C.R = 40Q, P,,,, = 180W

B. R = 60Q, Ppax = 120W
D. R = 60Q, P, = 1200W

Cau 17. Ngudi ta dung mot may bién th& dé dua dién thé duong day

chinh U; = 10KV ha xuéng U,

240V dé dua vao nha su dung

khodng céch tif nha mdy dén nha dai 2,6km, véi dién trd cia moi
mét 1a r = 2.10°°Q. Coéng suit diu ra cia mdy bién thé& la 12KW.
Cudng dd dong dién chay trong dudng day din vao nha vao ning
lugng hao phi trén dudng day la bao nhiéu?

A. I = 20A; Ppp = 104W
C.1=5A; Ppp = 13W

B. 1= ZOA, Php = 20,8W
D.I= 5OA, Php = 130W

CAu 18. Mach xoay chiéu gém R, L, C méc ndi tiép (cudn day thudn

cdm), R = 100Q, C = 31,8uF, hé s§ cong sudt mach coso =

V2
2 >

hiéu dién th& 2 ddu mach u = 200sin100nt (V). Do tu cdm L va
cudng dd dong dién trong mach la bao nhiéu? :

2

A L= “H,i= J2 sin(100mt — —;‘:) (A)
B.L= %H i = V2 sin(100mt + g) (A)
C.L= 2’_:3 H,i = 23 sin(100%t + 7) (A)
D.L-= 2’:3 H, i = 23 sin(100nt — -;5) (A)

Cau 19. D6 thi bién d6i theo thai

gian cta cudng do dong dién nhu

hinh vé. Cudng dd tic thdi cia dong dién c6 biéu thic nao sau day?

A. i = 4sin(100mt + ) (A) iA)

B. i = 4sin(1007t + %’3 ) (A) 4\ -------- .

C.1 = 4sin(100xt) (A) o 0"0 0’62 | (s)
4b oL 't

D. i = 4sin(50nt + g) (A)

Cau 20. K&t luan nao sau day ding khi néi vé sy bién thién dién tich
cia tu dién trong mach dao dong LC?

A et e LA AR Teha okt FAr o o 1
A. Dién tich cda tu dién bién thién diéu hoa véi thn sb goc o = iveh

LC

B. Dién tich cGa tu dién bién thién diéu hoa véi tan s6 goc o = VLC .
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C. Dién tich bién thién theo thoi gian theo ham s§ ma.
D. M6t cach phat biéu khic.

Cau 21. Mot mach dao dong gém c6é cudn day L thuan cdm khéng va
tu dién C thuan dung khéng. N&u goi 1., 1a dong dién cuc dai trong
mach, hiéu dign thé cyc dai Ug ~ gilta hai dau tu dién lién hé véi

Imax nhu thé ndo? Hay chon két qua dang trong nhitng két qua sau:

A. UC = J%Imax B. UC = \/%Imax
max 1.[ max )

C. Ug_ = ;% Trnax D. Mot gid tri khc.

Cau 22. Mach dao dong (L, C,) ¢6 tan sé riéng f; = 7,5MHz va mach
dao dong (L., Cy) c6 tan sb riéng f, = 10MHz. Tim tin s¢ riéng cua
mach mic L véi C, ghép néi ti€p Co.

A. 8,5 MHz B. 9,5 MHz C. 12,5 MHz D. 20 MHz

Cau 23. Mot tu dién C = 0,2pF. Pé mach ¢6 tdn s6 dao dong riéng
500Hz thi hé so tu cdm cia L phai cé gia tri 1a bao nhiéu? Cho
n® = 10. ,

A.0,3H B.04 H C.0,5H D. 0,6 H

Cau 24. Gid tia téi cd dinh, quay guong phdng mdt géc o quanh mot
truc ndm trong mit phéng cia guong va vudng géc véi tia toi.
Chiéu va géc quay cia tia phan xa.trén guong la:

A. Géc a cung chiéu quay guong.

B. Géc a nguge chiéu quay guong.

C. Géc 2a va cung chiéu quay guong.
D. Géc 2a va ngugc chiéu quay guong.

Cau 25. Trong ba hinh vé& sau day, SI 1a tia téi, IR 1a tia 16 qua thau
kinh L. Loai thau kinh tuong ng vé6i ba hinh trén la:

L L
S’\IL/ R ﬂ_\]\ /IP R
R S
o o |0
(h.1) | (h.2) (h.3)
A. Thdu kinh phan ki, thau kinh héi tu, thau kinh phan ki.
B. Thiu kinh phan ki, th4u kinh phan ki, thau kinh héi tu.

'C. Thau kinh phan ki, thau kinh héi tu, thau kinh hi tu.
D. Thau kinh héi tu, thdu kinh héi tu, thau kinh.phan ki.
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Cau 26. Guong cdu 16m c6 ban kinh 40cm. Vat phing nhé AB dit
vudng géc trén truc chinh, cdch guong 60cm. Xdc dinh vi tn tinh
chat, do phong dai dnh.

A. Anh that, cach guong 30cm, do phong dai %
B. Anh that, cach guong 40cm, d§ phéng dai —é
C. Anh that, cach guong 40cm, 36 phéng dai ——;—.

D. Anh that, ciach guong 30cm, d6 phéng dai —%.

Cau 27. Mot vat that phéng, nhd dit trén truc chinh, vudng goc truc
chinh ctia mot guong cdu 16m. Pat mét man truéc guong va song song
v6i guong, khi 4nh rd nét trén man thi khodng c4ch vat-man bang 1,5
1an tidu cu guong. Tim d6 phéng dai cha anh, bi&t anh nhé hon vét.
A-L B.-1 c.-2 p.-3

2 3 3 4

Cau 28. Thau kinh phan ky bing thdy tinh cé chiét sudt n = 1,5, tidu
cu f = —10cm. Nhing th4u kinh vao mdt chat long thi tiéu cu cda
thau kinh 1a £ = 20cm. Tinh chiét sudt cla chit 16ng.

A 3/4 B. 5/4 C.17 D. 2

Cau 29. Hai thau kinh cé tiéu cu 1an lugt 1a f; = 20cm va f; = —25¢m
dat déong truc cdch nhau 85cm. Vit AB dit vudng géc truc chinh,
cach thdu kinh thd nhdt 25cm. X4c dinh tinh chat, vi tri 4nh cudi
cung ciaa AB qua hé.

A. That, 37,5cm B. Ao, —3,75cm
C. That, 30cm D. Ao, -30cm
Cau 30. M4t quan sat vat biing kinh ldp, d€ géc trong d&nh khong
phu thudc vao vi tri dit vat truéc kinh thi phai dat mit:
A. Sat sau kinh.
B. Tai tiéu diém F’ cta kinh.
C. Tai diém cdch kinh mot khodng bing 2 1an tiéu cu kinh.
D. Tai di€m céch kinh mét khodng bing 1,5 lan tiéu cy kinh.
Cau 31. D€ tang dd boi gidc cha kinh hién vi, ngudi ta ché tao kinh
hién vi cé:
A. Tiéu cu ctia vat kinh va thi kinh déu ngén.
B. Tiéu cu cda vét kinh dai, con tiéu cy cda thi kinh ngén.
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C. Tiéu cu cua vat kinh ngén, con tiéu cu cta thi kinh dai.
D. Khodng céch giita vat kinh va thi kinh ngén.

Cau 32. Mat c¢6 quan tdm thdy tinh thé cach vong mac khoang
d = 1,52cm. Tiéu cu cda thiy tinh thé thay doi gitta hai gia tri
fi = 1,5cm va f; = 1,415cm. X4c dinh giéi han nhin ré cia mit.

A. 20,5cm dén 114cm B. 20cm dén 150cm
- C. 25cm dén 150cm D. 20,5cm dén 142cm

Cau 33. Mot nguoi can thi cé gidgi han nhin ré tir 15cm. Ngudi nay
quan sat vat nhd bing kinh lip cé tiéu cu 5cm, mit dit cach kinh
10cm. Phai dat vat trong khoang nao truge kinh?

A. 2cm dén 4cm. B. 2,5cm dén 4,44cm.
C. 2,5cm dén 4,7cm. D.2cm dén 4,44cm.

Cau 34. Khodng van trong giao thoa cia séng dnh sang don séc tinh
theo cong thidc nao sau 4ay? (cho biét i: 14 khodng van; A: 1a bude
séng dnh sédng; a: khodng cach giita hai nguén 5,S; va D 1a khodng
cdch tir m#t phing chita hai khe dén man).

Ai=M  pj-ta C.i=%aD D.i= 2D
a D A
Cau 35. Dic diém clia quang phd lién tuc la:
A. Phu thudc vao thanh phéan c4u tao cia ngudn sang.
B. Khong phu thugc vao thanh phan ciu tao cia ngudn sing.
C. Khong phu thujc vao nhiét dd cda nguon sing.
D. C6 nhiéu vach sdng t6i xen ké nhau.

Cau 36. Trong thi nghiém giao thoa bang khe Young, biét khoang
cach giita hai khe S;S; = a = 1,5cm, khodng cach tif m#it phing
chita hai khe d&n man 1a D = 3m. Anh séng dung trong thi nghiém
c6 buéc sé6ng A = 0,5um. Xdc dinh khodng cdch tir van t01 thi hai
dén véin sdng thd 8 & cing mot phia véi van trung tam.

A. 5,6mm B. 0,56mm C. 6,5mm D. 0,65mm

Céu 37. Trong thi nghiém vé6i khe Young, néu ti€n hanh thi nghiém

trong méi trudng khong khi rdi sau dé thay moi trudng khong khi

3 " R o emr 4 .. .
bang moi trudng nudc cé chiét sudt n = 3 thi hé van giao thoa
trén man dnh sé thay d6i nhu thé nao?

A. Khodng van gidm di g lan so véi trong khéng khi.

B. Khodng van trong nudc ting lén % 1an so véi trong khong khi.
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. C. Khoang van trong nugc giam di z- 1an so véi trong khong khi.

D. Khodng van trong nugc tang i’— 1an so véi trong khong khi.

Cau 388. Trén man anh dat song song va cdch xa mit phdng chia hai
nguén D = 0,5m ngudi ta do dugc bé rong ctia hé van bao gém 16
van séng lién ti€p biing 4,5mm, tdn s& anh sdng chi ngudén dung
trong thi nghiém la f = 5.10"Hz. X4c dinh khodng cédch a giita hai
nguon. , A
A. Imm B. 1,1mm C. 0,5mm D. 1um.

Cau 39. Chiéu mot chum tia sdng hep vao mit bén cia mdt ling
kinh thiy tinh c¢6 géc chigt quang A 6° theo phudng vudng géc véi
mait phdng phén gidc cia géc chiét quang A. Chum tia 16 chiéu vao
1 man anh dit song song véi mit phing phan gidc néi trén va
cdch mit phéng &y mot khodng 2,2m. Tim chiéu dai quang phd
lién tuc (khodng cach tir ddu d6 dén diu tim) thu dugc trén man.
Cho bi&t chiét suat cha lang kinh d6 véi tia dé ng = 1,48 va dai véi
tia tim n, = 1,62.

A. 9,21mm B. 0,921mm C.921um - D. 0,921pm

Cau 40. Chon ciu dung »

Khi néi ban chit cta dnh sang. Nhian dinh nao duédi day chia dung

noi dung cdc quan diém hién dai vé bén chat cla dnh sdng..

A. Anh séng 1a séng dién ti c¢6 budc séng nim trong han tu 0,4um
dén 0,75pm. ‘

B. Anh sdng la cham hat duge phat ra tit ngudn sang va truyén di
theo dudng thing véi téc d§ 16n.

C. Su chiéu sdng chinh 1a qué trinh truyén ning lugng bing nhiing

- phédn nhé xéc dinh, goi 1a photon.

D. Anh sdang c¢6 ban chat phic tap, trong mét s6 truong hgp né
bidu hién cdc tinh ch&t cia séng va trong 1 s6 trudng hop khic,
né lai biéu hién nhu hat (photon).

Cau 41. Chon céu sai::

C4c hién tuong lién quan dén tinh chdt lugng tif cia 4nh sang'la

A. Hién tugng quang dién. B. su phdt quang ctia cac chat.

C. hién tugng tan sic 4nh sdng. D. tinh dam xuyén.
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Cau 42. Trong 1 6ng Ronghen ngudi ta tao ra mot hidu dién thé
khéng ddi giita hai cuc. Trong 1 phut ngudi ta dém dugc c6 6.10™
dién td dip vao catot. Tinh cudng d6.dong dién qua dng Ronghen.
Cho e = 1,6.107°C.

A. 16mA B. 1,6A C. 1,6mA D. 16A

Cau 43. Chiéu anh sang c6 budc séng A = 0,35um vao kim loai c6 cong
thoét 2,48eV clua catot mdt t& bao quang dién. Biét cudng do anh sang
1a 3W/m®’. Tinh hiéu sudt lugng t&. Cho: h = 6,625.10%Js;
¢ = 3.10°m/s; e = 1,6.107°C va cudng do dong dién bao hoa 1a i = 0,02A.
A. 2,358% B. 3,258% C. 5,328% D. 2,538%

Cau 44. Cho biét budc séng dai nhat cia diy Laiman va Banme
trong quang phé phdt xa cda nguyén t& Hydrdo lan luot la
0,1217pm va 0,6576um. : ’

Hay tinh bu6c song vach thi hai ciia ddy Laiman. Cho h = 6,625.1034Js;
¢ = 3.10°m/s.
A.0,1027ym  B. 0,0127um C.0,2017um  D. 0,2107um.

Cau 45. Chon cau dung:

Mét chat phéng xa tai thoi diém ban déu c6 Ng hat nhan, c6 chu ki

ban rad 1a T. Sau khodng thoi gian —g—, 2T va 3T sd hat nhan con

lai 14n lugt 1a:

A No Ny Np B No Ny N

27 47 9 J2© 27 4
c. No No No p. No No No
V27 47 8 2’8" 16

Cau 46. Chon cau ding:

Déng vi clla mot nguyén tir da cho khdc nguyén ti dé vé

A. S8 notron trong hat nhan.

B. S0 electron trén cdc quy dao.

C. S& proton trong hat nhén va s electron trén céc quy dao.

D. S6 notron trong hat nhan va s& electron trén cdc quy dao
Cau 47. Chon ciu ding:

Phuong trinh phéng xa:

U +n—> 5X + 3Pb +3n + 78"
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Trong d6 Z, A la: ‘
A.7Z =58, A=143 B.Z=44; A =140
C.Z = 58; A = 140 | D.Z =58; A =139
Cau 48. Déng vi ¥ Na 1a chat phéng xa B~ tao thanh dong vi cia
magié. ’ '
Péng vi ca Magié la: ,
A %Na B. ZNa C. % Na D. ZNa
Cau 49. Mot chat phéng xa ¢6 chu ky ban ra 1a 20 ngay dém. Hoéi
sau bao lau thi 75% hat nhin bi phén ra.
A. 20 ngay B. 30 ngay C. 40 ngay D. 50 ngay
Cau 50. Chon cau ding: _
Hat o c6 dong ning K, = 3,51MeW bay dén dap vao hat nhan
ding yén giy ra phédn dng:
a+ Al » PP + X
Gia st hai hat sinh ra cé cung déng ning. Tim vén tdc cda hat
nhan phétpho (Vp) va hat X (Vx) Bié&t ring phédn dUng thu vao ning
lugng 4,176.107'%J. Cé thé 14y gin ding kh01 lugng cdc hat sinh ra
theo s6 khéi mp = 30u va mx = 1u

A. vp = 7,1.10%m/s; vx = 3,9.10°m/s
B. vp = 1,7.10°m/s; vx = 9,3.10°m/s -
C. vp = 7,1.10°m/s; vx = 3,9.10°m/s
D. vp = 1,7.10%m/s; vx = 9,3.10°m/s

PE 7

Cau 1. Dgi v6i mot chit diém dao dong diéu hoa vdi phuong trinh:
x = Asin(ot + —;—) thi van téc cha né:
A. Bi&n thién diéu hoa véi phuong trinh V = Awsin(et + )
B. Bién thién diéu hoa v6i phuong trinh V = Aosin(ot + g)
C. Bién thién didu hoa véi phuong trinh V = Awsinot
D. Bién thién diéu hoa véi phuong trinh V = Aesin(et + %E)
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Cau 2. Dya vao d6 thi cia hai dao dong diéu hoa cung phuong cung
tadn s6. Chon két qua diung:

A. x; léch pha T so vOil Xg. 00 el »
3 I X5 -
) 1
‘B. x; ngugc pha véi x,. .o\ A ¢
C. x; nhanh pha hon x; 1 géc = 0O \></ N .
k.
T 1
D. x; nhanh pha hon x, 1 gée — § I '
Cau 3. Mot con ldc 10 x0 ndm ngang dao dong didu hda xung quanh
vi tri cin béng theo phudng trinh x = 4sinot (cm). Biét ring ed sau

A

N

A

nhitng khodng thoi gian bing nhau va bing fas thi dong ning
béng nira co nang. Chu ki dao déng va tdn sé géc cla vat la:

A T-= Ls, o = 20rad/s ~ B.T= is,o)=40rad/s
10 _ 20

C.T= 15[—5, ® = 10rad/s ' ~ D.T=0,1s, » = 20nrad/s

Cau 4. Con lic don c6 chiéu dai !/, dao dong véi chu ki T, = 1,2s, con
14c ¢6 do dai I, dao déng véi chu ki T, = 1,6s.
Chu ki cua con lic don c6 d6 dai I, + 1, 1a:
A 4s B. 0,4s C. 2,8s D. 2s

Cau 5. Mot vat dao dong diéu hoa x = 4sin(2nt + ,g) cm. Luc
t = 0,25s vat ¢6 li do va van toc la: _
A . x=-2V2cm; v = 812 crss. B.x=2x/§cm;v=47tx/§cm/s.
C.x=2\/§cm;v=—-4n\/§cm/s. D.x=—2\[2—cm;v=—8n\/§cm/s.

Cau 6. Mit Trang c6 khdi lugng bing §1f khéi lugng Trai Pat va co6

ban kinh bing ?31—7 bén kinh Trai DAt. Chu ki cda con 1ic thay d8i

" nhu thé nao khi chuyén tir Trai D4t 1én Mat Trang? Goi Ty 1a chu
ki cia con lic ¢ mit dat. Tyr 12 chu ki cla con 1ic khi lén Mat
Trang.

A D o_g - B dMr _y4
T, T,
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c. ur _ 943 p. IMr _ 15
TO ’ TO

Cau 7. Séng ditng xay ra trén day dan hdi mot dau ¢6 dinh khi:
A. Chiéu dai cha day bing mot phan tu budc séng.

B. Chiéu dai cia day bing bdi s6 nguyén lan nira budc séng.
C. Buéc séng bing gap doi chiéu dai caa day.
D. Chiéu dai cia day biing mét s6 ban nguyén nifa budc séng.

Cau 8. Khi 4m thanh truyén tir khéng khi vao nudc thi:

A. Buéc séng thay déi nhung tdn sé khéng ddi.
B. Bu6c séng va tan sé déu thay dai.

C. Bu6c séng va tdn sé khong ddi.

D. Buéc séng khong ddi nhung tin s¢ thay déi.

Cau 9. Mot ngudi dung bia gé vao ddu mot thanh nhom. Ngudi tha
hai ¢ ddu kia dp tai vao thanh nhém va nghe dugc 4m cia tié€ng go
hai 14n (mét 14n qua khong khi, mdt 14n qua thanh nhém).

Khoéng thdi gian gitta hai 14n nghe dugc 1a 0,12s. Thanh nhém cé
chidu dai 14 bao nhiéu? Biét van téc truyén 4m trong khong khi la
330m/s, trong nhom la 6420m/s.

A l=41Tm B.l=41,7m C.l=3425m D.[l=34,25m

Cau 10. Day dan chiéu dai 80cm ph4t ra 4m cé tdn sd 12Hz. Quan
sat day dan ta thdy c6 3 nit va 2 bung. Van tdc truyén séng trén
day dan la:

A.v=16m/s B.v=768m/s C.v =5,48m/s D.v =9,6m/s

Cau 11. Chon céu dung. - ' '

P5i v6i doan mach R va C ghép ndi ti€p thi:
A. Cudng dd dong dién ludn luén nhanh pha hon hiéu dién thé.

B. Cudng d6 dong dién nhanh pha hon hiéu dién thé mot géc —g— .
C. Cudng 46 dong dién cung pha véi hiéu dién thé.

D. Cudng do dong dién tré pha hon hiéu dién thé mdt géc :7;— '

Cau 12. Doan mach xoay chiéu c6 cudn day thudn cdm va tu dién méc
néi tiép trong d6 (Z > Zc). Gidn db vecto ctia mach nhu thé nao?

A 5 | /U
I 0 i
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Cau 13. Chon ddp 4n sai.
Khi médy ph&t dién xoay chiéu ba pha hoat dong, sudt dién dong
bén trong 3 cudn diy cha stato ¢6:

A. cuing bién dé. B. cung tan sé.
C. léch pha nhau %Erad. D. cung pha.

Cau 14. Mach dién xoay chiéu Ry LR
nhu hinh vé. Hiéu dién thé ¢  e—(A)r—1L1
2 dau mach c6 dang:
‘usp = 220 V2 sin100xt (V). -
S6 chi ampe ké& 5A, s6 chi von k& V,; 1a 140V sé chi von k& V, 1a
121V. Biéu thic cia dong dién qua mach la:

[ Yoo

® 3

A.i=5+2sin(100% + %)A’ B.i =542 sin(100xt — %)A
C.i = 5+/2 sin(1007t + g)A D. i =52 sin(100mt — g)A

Cau 15. Mot mdy phat dién ba pha mic hinh sao c6 hiéu dién thé
pha 127V, tan s6 f = 50Hz. Ngudi ta dua dong ba pha vao ba tai
nhu nhau méc hinh tam gidc mdi tdi c6 dién tré thudn 88Q va

cudn day c6 d6 tu cdm L = 9—’qu Cuong do dong dién qua céc tai
n
va cdng sudt do mdi tai tidu thu cé gid tri la:
A.1=2AP=176W _ B.I1=1,43A, P = 180W
C.1=2A, P = 352W D.1=143A, P = 1258W
Dung dir kién sau d€ trd 15i cho cdu 16, 17. Cho mach dién xoay
1 107

chifu nhu hinh vé&: R = 50Q, L = —H, C, = —Z—F, upp =
i ‘s
100+/10 sin100xt (V)
A R L C, B
— T —

Cau 16. Phai mdc vao mach mét tu C = ? va méc nhu thé nao so véi
Co d€ trong mach xay.ra hién tugng céng hudng.
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A. C mic ndi tiep Cova C = ——F
n
e e < 107
B. C mac no6i tiép Cova C = —Z——F
n
10
C. C méc song song Cova C = ——F
n
10
D. C méc song song Cy va C = o -F
n
Cau 17. V6i diéu kién cau 16, tim biéu thic i qua mach:
A. 22 sin(100mt + g)A B. 24/2 sin(100xt )A
C. 2sin(100t + 7)A D. V10sin1007t (A)

Cau 18. Cho doan mach -

Néu téng tan sé cha dong dién xoay A R, L B

chiéu chay qua mach thi s6 chi ampe k& LLLL -
ting hay giam? (Hiéu dién thé€ hiéu (A)
2, . A ~ e ~

dung ¢ hai dau mach khong doi)

2 o~

A. giam~ B. ting

C. Khong d6i D. Chua dud dit kién dé két luan.
Cau 19. Poan mach R, L, C mic néi tiép, biét hiéu dién thé hiéu

dung & hai diu cudn day (thudn cdm) bing hai lan hiéu dién- thé

hiéu dung & hai dau tu. So véi hiéu dién thé, cudng d6 dong dién

qua mach sé.

A. S6m pha hon mbt géc —g B. Tré pha mot géc g

C. cing pha. D. tré pha.
Cau 20. Phat biu nao sau day 1a sai khi néi vé dién tir trudng?

A.

B.

126

Khi mot tit trudng bi&én thién theo thoi gian, né sinh ra mot
dién trudng xody.

bién truong xody la dién trudng ma dudng sdc la nhing duO'ng
cong hé.

. Khi mot dién trudng bi&n thién theo thdi gian, né sinh ra mot

dién trudng xody.

. T trudng xody la ti trudng ma dudng cdm u’ng ti bao quanh

cdc duong sdc dién trudng.



Céau 21. Bi€u thitc nao sau day la biéu thic tinh dién dung cta tu
dién dé mach c6 thé thu dugc séng vo tuyén c6 tin so f?

1 ' 1
AC= —— BC= ——
4nLf? 47°Lf?

1

27:2Lf2 D. Mot gia tri khéc.

Cau 22. Trong mét mach dao dong cu’dng do dong dién dao dong 1a
i =0,01cos100nt (A). Hé s6 tu cdm cla cudén day 1a 0,2H. Tinh dlen
dung C cda tu dién.

A. 0,001F B.7.10'F C.5.107F D. 5.10°F

Cau 23. Mach dao dong bit tin hiéu ciia mot may thu vé tuyén dién
gdm mot cudn cadm v6i do tu cdm 1a 0 ,3uH va mét tu dién véi dién
dung bién thién tir 20pF dén 800pF. Mdy d6 c6 thé bit cdc séng vb
tuyén dién trong ddi séng nao? Hiy chon két qua ding trong
nhitng két qua sau:

A. Dai séng tir 6,41m d&n 400m ~ B. D4i séng tit 14,5m dén 900m
C. Dai séng tir 4,61m dén 29,2m  D. Mot két qua khic.

Cau 24. Mot nguoi soi guong thay 4nh trong guong 16n gap 3 lan vat.

Héi guong d6 1a guong gi?
A. Guong cdu 16i B. Guong phing
C. Guong cau lom D. Khéng biét duge guong gi?

Céu 25. Trong ba hinh v& sau day, S 1a diém sdng, S''1a 4nh cda S
cho béi thau kinh, xy 1a truc chinh cia th&u kinh. Loai thdu kinh
tuong dng v4i ba hinh theo thit tu trén la:

.S S, Se
S, S

X
LJ

S
(h.1) (h.2) _ (h.3)
A. Th4u kinh hdi tu, th&u kinh hdi tu, th&u kinh phan ki.
B. Th&u kinh phén ki, thdu kinh hai tu, thdu kinh héi tu.
C. Thau kinh hdi tu, thau kinh phan ki, th&u kinh hoi ty,
D. Thiu kinh phan ki, thau kinh hbi tu, thdu kinh phan ki.

Cau 26. Vit that AB phdng, nhé dat vuong géc trén truc chinh cda
modt guong cau 16i, cdch guong 60cm. Anh tao bdi guong nhdé hon
vat 3 lan. Tinh ban kinh cta guong.

A. 30cm B. 40cm C. 50cm . D. 60cm
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Cau 27. Mot vat that phing, nhé dat trén truc chinh, vudng géc truc
chinh cia mdt guong cdu 1om. Pat mét man trudc guong va song song
v6i guong, khi &nh 18 nét trén man thi khodng cach vat — man bang
1,5 14n tiéu cu guong. Tim d9 phéng dai ctia anh, biét 4nh 16n hon vat.
A.-15 B. -3 C. -2 D.-25

Cau 28. Mot dia tron bing gd, ban kinh 5cm néi trén mat nuée. O

~ tam dia c6 gin mot cAy kim, thdng ddng, chim trong nuéc cé chiét
sudt 4/3. Tinh chiéu dai t6i da cha kim d€ du dit m#t & bat ky
diém nao trén mit thodng cia nudc van khéng thdy duge cay kim.
A 44cm 'B. 4cm C. 5cm D. 6cm

Cau 29. Dit theo thi tu. Vat A, thdu kinh L;, Ly; A cach L, 40cm, L,
céch L, 60cm, L, c6 tiéu cu f; = 30cm, Ly ¢6 tiéu cy f; = —40cm. Xac
dinh tinh chét, vi tri cda dnh cudi cung ctia A cho bdi hé.

A. That, cdch Ly 120cm B. Ao, cach L, 120cm
C. That, cach L, 100cm D. Ao, cdch Ly, 100cm
Cau 30. Pidu nao sau day khong ding khi néi vé kinh hién vi:
A. Tiéu cyu cta thi kinh 16n hon nhiéu so véi tiéu cu cta vat kinh.
B. Anh trung gian cho bdi vt kinh luén ludn 12 &nh that 16n hon vat.
C. Anh cudi cung phai hién ra trong khodng tit vat kinh dén thi
kinh d€ khong bi che khuat bédi vat kinh.
D. C6 pham vi ngdm chitng nhé hon nhiéu so véi pham vi ngdm
- chitng cta kinh lap. '

Cau 31. Nang suit phan li 1a géc trong nhé nhat gitta 2 diém A, B

ma anh cada ching: '

A. Hién lén trén cung 1 t€ bao nhay sdng.

B. Hién 1én trén 2 t& bao nhay sdng bat ki.

C. Hién lén trén 2 t& bao nhay sdng sdt canh nhau.
D. Hién lén tai diém vang.

Cau 32. Mot ngudi can thi ¢6 giéi han nhin ré tir 15cm den 50cm.
Ngudi nay quan sat vat nhé béng kinh lap c6 tiéu cu 5cm, mat dit
c4ch kinh 10cm. Do bdi gidc cia &nh bién thién trong khodng nao?
A 2<Gz<3 B.2<G<32
C.2<G<2T. D.1,8<G <27

Cau 33. Mot quan sat vién c6 mit binh thudng c6 khodng nhin ro
ngén nhét 13 P = 25cm, dung mot thdu kinh ldp tiéu cu 6ecm dé
quan sat mot vat nhé. Tinh d§ bdi gidc cia kinh khi méit dat sau
kinh 2cm va vat dit trude kinh lip 5cm. :

A. 35 B.4 C. 4,69 D. 5,5
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Cau 34. Mot séng anh sdng don sic duge dic trung nhat la
A. mau sic
B. tan s6
C. van téc truyén
D. chiét suat ling kinh.véi 4nh sdng dé.

Cau 35. Chon cdu sai: trong cdc ciu sau:

A. Tia X ¢6 tdc dung manh 1én kinh dnh.

B. Tia hong ngoai c6 ban chat 1a séng dién tur.

C. Tia X la séng dién ti ¢6 budc séng dai.

D. Tia ti& ngoai c6 thé lam phat quang mét s& chat.

Cau 36. Hai guong phidng G, va G, dit sit nhau, nghiéng véi nhau
géc a nhé (guong Frenel). Mot khe hep S dugc chiéu sdng bing
dnh sdng don sdc ¢6 A = 0,54um dugc dit song song véi giao tuyén
A cta hai guong, cach giao tuyén d6 1 khodng d = 1m. Khodng van
trén man do dugc i = 0,25mm. D4t mdét man quan sat (E) phia
trude guong, song song vdi giao tuyén A va véi S;S, ciach giad tuyén
A mot khodng 1m, ngudi ta quan sat thdy cdc van giao thoa trén
man. Tinh géc o tao bdi hai guong va s6 van (n) quan sét dugc:

A {a =216.10rad B {a =21,6.103rad
n=17 n =172
| c. {a = 0,216.10%rad D. {a =21,6.10%rad
n=1 in=17

Cau 37. Hai lang kinh c6 ciing géc dinh A = 20° 1am bing thay tinh c6
chiét sudt n = 1,5, ¢6 ddy gdn chung v6i nhau tao thanh mdt ludng
lang kinh (hinh v&). M§t nguén sdng diém A phit 4nh sang don sic
c6 buéc séng A = 0,50um dat trén mit phing clia day chung va céc
hai lang kinh mdt khodng D = 50cm. Tinh khodng cach giita hai anh
S1,S2 caa S tao bdi hai ling kinh. Xem géc A la rat nhd, va cdc anh
S1, S dugc dich di so véi S theo phuong vudng géc véi dusng SH.

A
S2
e
- [ PP
o
Si
—d—
A’
‘A. 0,3mm B. 3mm C. 0,3um D. 3um
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Cau 38. Anh séng trén bé mat rong 7,2mm cGa ving giao thoa ngudi

ta d€m dugc 9 van sang (4 hai ria 1a hai van sdng). Tai vi tri cdch
van trung tAm 14,4mm la van:
A t8i tht 18  B. t3i td 16 C. sdng tha 18 D. sédng tha 16.

Cau 39. Trong thi nghiém I-ang bing 4ng sdng tring, khodng cach
tir hai nguén dé€n man 1a 2m, khodng cich giita hai nguén 1a 2mm.
Tim s6 bdc xa cho vin sdng tai M cdch van trung tdm 4mm la:
A4 B. 7 . C.6. D.5

Cau 40. Chon cau ding. '

Gi6i han quang dién tuy thudc

A. ban chit cta kim loai.

B. hiéu dién thé giita anod va catod cia t& bao quang dién.
C. budc séng cia 4nh sdng chiéu vao catod.

D. dién trudng gitta anod va catod.

Chu 41. Chon cau dung.

Yéu t6 nao néu dudi ddy khong giy ra hién tugng phat xa electron
tit cdc tinh thé ion va tinh thé héa tri:

A. C4c photon. . B. Céc hat mang dién tich.

C. Ti trudng. D. Nhiét d6 cao.

Cau 42. Giéi han quang dién ctia Rubi 1a A, = 0,81um. Chiéu énh
sdng c6 budc séng A = 0,40um vao t€ bao quang dién cé Catot lam
béing Rubi. Hdi phai dit vao t& bao quang dién 1 hiéu dién th&
ham bing bao nhiéu dé€ lam tdt dong quang dién.

Cho h = 6,625.107%4Js; C = 3.10°m/s; e = 1,6.10°C; m = 9,1.10'kg
A. -1,256V B. -12,56 C. 2,156V D. 0, 1256V
Cau 438. Mot den phat anh sdng don sdc c6 bude séong A = 0,4.10°m
duge ding d€ chi€u vao mdt t&€ bao quang dién. Bé mit cha Catot
nhin dugc mot cong sudt chi€u sang P = 3mW, cudng d6 dong

quang dlen bio hoa cda t& bao quang dién i = 6,43.107°A.

Tinh ti s6 n/n' (V6i n: s6 photon ma Catét nhan dugc trong moi
gidy; n': s0 electron bi bat ra trong mdi gidy.

Cho h = 6,625.107%Js; C = 3.10°m/s

A. 0,15025 B. 150,25 C. 510,25 D. 51,025

CAu 44. Cong tho4t ciia Natri 1a 2,48eV. Mat Natri dugc chiéu bang
dnh sdng c6 budc séng A = 0,31um. Tmh van tdc ban diu cyc dai
cla cic quang electron buc ra.

A. 0,73.10°m/s B. 7,3.10°m/s C.0,37.10°m/s D. 8,7.10°m/s
Cho h = 6,625.10"%Js; C = 3.10°m/s; e = 1,6.107°C; m = 9,1.10 kg
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Cau 45. Chon cau dang:
Phan dng téng hgp hat nhan nhe x4y ra:

A. & nhiét d binh thudng B. & nhiét d6 thap
C. ¢ nhiét d6 rat cao D. ¢ 4p sudt rat 16n.

Cau 46. Chon ciu sai:: TAn s8 quay cia mot hat trong mdy xiclétron:
A. Khong phu thudc vao van téc cia hat.
B. Phu thudc vao bdn kinh quy dao.
C. Khong phu thude vao bdn kinh quy dao.
D. Phuy thudc vao dién tich ca hat.
Cau 47. Chon cau dung.
Phuong trinh phéng xa:
WCl + 45Z 5>n+ MAr
Trong d6 X la:
A. proton B.y C.a D. p*

Cau 48. Chon ciu ding.

Mot chat phéng xa sau 10 ngay dém gidm di g khéi lugng ban
ddu di cé. Tinh chu ki ban ra.
A. 20 ngay B. 5 ngay C. 24 ngay D. 15 ngay

Céau 49. Tim. 49 phéng xa cia 1 gam *»’Ra, biét chu ky ban ra la

1622 ndm. (Cho 1 nam la 365 ngay)
A. 0,976Ci B. 0,796Ci C. 0,697Ci D. 0,769Ci.

Céu 50. Hat nhan Triti va Détori tham gia phén dng nhiét hach sinh ra
hat nhan Heli va Notron. Cho bigt dp hut khdi cta hat nhan Triti 1a
Amy = 0,0087u, cia hat nhan Détori 14 Amp, = 0,0024u va caa héli 1a

Amy = 0,0305u; 1u = 931V/C?
A. 18,06MeV  B. 1,806MeV C. 0,1806MeV D. 8,106MeV

PE 8

Cau 1. Phat biéu nao sau day dung.
A. Dao dong tuan hoa 1a dao dong didu hoa.
B. Dao dong diéu hoa 1a dao déng c6 li dd bi€n thién theo thoi gian
dugc biéu thi biing quy luat dang sin hay cosin.
C. Bién d cda dao déng diéu hda thay ddi theo thdi gian.
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D. D6 thi bidu didn li d0 cGa dao dong tudn hda bién thién theo
thoi gian luén 12 mot dudng hinh sin.
Cau 2. Chon ciu ding.
Bién d6 dao dong tdng hop cla hai dao dong diéu hoa cung phuong
cung tan sd c6 gid tri:
A. Cuc dai khi hai dao ddng thanh phan ngugc pha.
B. Cuc dai khi hai dao dong thanh phan cung pha.

C. Cuc tiéu khi hai dao dong thanh phan lach pha -125 X

D. Bing téng bién dd cta hai dao dong thanh phén.

Cau 3. Mot con lic don dao déng & noi 6 gia, tdc trong tru’dng la
g = 10m/s® véi chu ki T = 2s trén quy dao dai 20cm. Lay =* = 10.

Thoi gian dé con lic dao dong tir vi tri cdn bing dén vi tri c6 li o

S:ilﬁ:
-2

1 5 1 1

A.t==s B.t=—s C.t=~=s D.t==s
6 6 4 2

Cau 4. Pidm M dao dong didu hoa theo phuong trinh x = 2,5sin(10nt
+ g)cm. Vao thoi diém nao thi pha dao dong dat gid tri grad, lic

dy li 46 x biing bao nhiéu?

At= l—s;x=0,72cm B.t= ls;x=1,4cm
60 6
1 : 1

C.t = ——s; x =2,16cm D.t= —s;x=1,256cm
120 12

Cau 5. Mét con 1ic don c6 khdi lu’o'ng m = 10kg va ch1eu dai day treo
I = 2m. Géc léch cyc dai so v6i dudng thdng ding 1a o = 10° =
0,175rad. Lay g = 10m/s2. Co nang cia con lic va vén toc vt néng
khi né & vi tri thap nhat la:

A. W = 0,1525; Vpor = 0,055m/s  B. W = 1,525; Ve = 0,55m/s
C.W = 30,45; Vour = 7,8m/5 . D. W = 3,04; Vi = 0,78m/s”
Cau 6. Mot vat M = 1kg duge gén vao 2 16 xo c6 khdi lugng khong

" ddng ké, c6 dod cing K1 = 10N/m va K, = 15N/m, trugt khong ma

st trén mit phdng nim ngang. Kéo M r¢i khéi vi tri can bing rodi

bubng tay ra, vat dao dong didu hoa, chu ki dao ddng cta vat 1a
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kl k2 .

A T=3,14s B.T = 31,45 C.T=1256s D.T=1256s
Céu 7. Van téc truyén séng trong mét mdi trudng
A. phu thudc vao ban chdt méi trudng va tdn sd séng.
B. phu thudc vao bén chit méi trudng va bién do séng.
C. chi phu thudc vao ban chat méi trudng.
D. tang theo cudng d6 séng.
Cau 8. Khi c6 hién tugng giao thoa cia séng nudc nhitng diém nim
trén dudng trung tryc sé:
A. Dao dong véi bién do 16n nhat.
B. Dao dong véi bién d6 nhé nhat.
C. Dao dong véi bién 4 bat ki.
D. Ding yén.
Cau 9. Mot séng c6 tidn s6 500Hz van téc lan truyén 350m/s. Héi hai
diém gan nh4t trén séng phai cidch nhau mét khodng bao nhiéu dé

gilta ching c6 do léch pha bing g .

A. 2,33m ~ B. 0,233m C. 0,116m D. 1,16m
Cau 10. Trong thoi gian 12s mdt ngudi quan sat thay co 6 ngon séng
di qua trudc mat minh. Vén téc truyén séng 1a m/s. Budc séng c6
gia tri:
A. 4,8m B. 4m C. 6cm D. 0,48m
Cau 11. Chon ciu sai: trong cdc cdu sau:
A. Cong sudt cia dong dién xoay chiéu duge tinh béi cong thic
p- Uyl,cosp '
2
B. Déi véi nhitng dong co dién, ngudi ta c6 thé mic song song mot
tu dién vao mach dé€ lam tang coso.
C. Trong thyc t&, ngudi ta thudng dung nhing thiét bi st dung
dién xoay chiéu c6 coso < 0,85.
D. Khi doan mach chi c6 cuén day thudn cim, hodc tu dién hodc
cudn day thudn cdm va tu dién thi doan mach nay khéng tidu
thu dién ning.
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Cau 12. Trong mdy bién thé, s6 vong cla cufn so cdp l6n hon s6
vong cha cudn thit cdp, may bién thé dé c6 tdc dung:
A. Tang hiéu dién thé, ting cudng dd dong dién.
B. tang cudng d6 dong dién, gidm hiéu dién thé.
C. Gidm hiéu dién thé, gidm cudng d6 dong dién.
D. Gidm hiéu dién thé, ting cudng d6 dong dién.
Cau 13. Dong dién méot chiéu:
A. Khong thé dung dé nap acquy.
B. Chi c6 thé dugc tao ra bing mdy phat dién mét chiéu.
C. C6 thé di qua tu dién dé dang.
D. C6 thé dugc tao ra bing phuong phap chinh luu dién xoay chiéu
hoic bing may phat dién mot chiéu.
Cau 14. Mach dién xoay chiéu nhu hinh vé:

A R L C B
R — ST 1} .

o

Upas = 2002 sin100xt (V), R = 100Q, L = = H. Khi K déng hodc mé
T

thi cudng d6 hiéu dung qua mach cé gia tri nhu nhau. Tim C, biéu
thue i:

10 . .
A .C= F; i = 2sin(100nt)A
T
10*4
B.C= F;i= 2s1n(1001tt + —)A

10*1 ) T
C.C= —2———F i = 2 sin(100xt + Z)A

0—4

D.C= F i = 2 sin(100xt - —)A

Cau 15. Mot mach dién R, L, C ndi ti€p (cudn day thuan cam). Hiéu
dién th& hai ddu mach u = 100\/§sm‘100nt V), R = 1002 Q,

L=2m
s
C ¢6 gi4 tri bing bao nhiéu thi Ugmax, gid tri Ucmax bang bao nhiéu?
-5 —4
A.C= 1;) - 30V B.C= Y F Ugpu = 100V
- ‘
4 4
C.C= Y F Uguu = 300V D.C= &F Ucwmae = 30V
3n 3n
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St dung dit ki¢n sau dé tra 16i cau 16, 17.

A :LC>I"'Xﬁ B
hd H | L |

Dt vao hai ddu mach AB mét hiéu dién th& u = 1002 sin100xt
-4

(V), tu dién c¢6 C = 10 F. Hop X chi chia mot phan t& (dién tré

) ~ A A 2 . T e
hodc cudn day thuin cdm. i s¢m pha 3 S0 V@i uag.

Céu 16. Hop X chita dién trd hay cudn cdm? Gi4 tri dién trd hosc do
tu cdm tuong dng 1a bao nhidu?
A. Hop X chia dién trd; R = 100/3 Q

B. Hop X chita dién tré; R = 100

C. Hop X chita cudn day; L = H

D. Hop X chda cudn day; L = ——

Y& =& &

Céu 17. Mic thém vao mach dién tré thudn r thi thay cong sudt trén
mach cyc dai. C4ch mic dién tré nhu thé nao, gi4 tri cia dién trd
r 14 bao nhiéu?

A. r mic néi ti€p véi R, r = 40Q

B. r méc néi tiép v6i R, r = 42,3Q
C. r mic song song v6i R, r = 25Q
D. r mic song song véi R, r = 20Q

Cau 18. Mot mach dién R, L, C méc ndi ti€p. Biét he s§ cong suit
clia mach nay 1a cose = 1. Nhén xét nio sau day 1a sai.

A. Cudng do dong dién qua mach dat cyc dai.
B. Mach tiéu thu cong suit 16n nhat.

C. Hiéu dién thé hiéu dung ¢ 2 ddu doan mach bing hiéu dién thé&
hiéu dung & hai d4u cudén day.

D. Hiéu dién th€ ¢ hai d4du mach cung pha véi cudng do dong dién.

Cau 19. Sy phuy thujc cia cdm khéng vao tdn sé f clia dong dién xoay
chiéu dugc dién t4 biing d6 thi nao sau day?
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C. 2. D. &

S

Céau 20. Trong mach dao dong dién tif tu do, dién tich cda tu dién:

A. Bién thién diéu hoa véi tan s8 géc o = ,fi

LC

B. Bién thién didu hoa véi tan s6 géc o = VLC
C: Bién thién diéu hoa véi chu ky o = VLC

D. Bién thién didu hoa véi tin 6 f= —
JiC

Céu 21. Biéu thifc nao sau day x4dc dinh budc séng cua dao dong tu do
trong mach? (Qo: dién tich cuc dai trén tu, I,: dong dién cuc dai
trong mach)

A.l=2cn& B.K:chzgf’—
IO IO
C. A = den . D. Mét bidu thite khac.

0

Cau 22. M6t mach dao dong dién tit c6 dién dung cha tu 14 C = 4pF.
Trong qud trinh dao déng, hiéu dién thé cuc dai giita hai ban tu la
12V. Khi hiéu dién thé& gitta hai bdn tu 1a 9V thi ning lugng tu
trudng cia mach la:
A 28810 B.1,62.10™ C.1,26.10%J D.4,5.10%J

Cau 23. Trong mdt mach dao dong dién tu, khi dung tu c6 dién dung
C, thi tdn s6 riéng cia mach 1a f; = 30kHz, khi dung tu c6 dién
dung C, thi tdn s8 riéng cia mach la f, = 40kHz. N&u mach nay
diing hai tu C; va C; ndi ti€p thi tdn sd riéng cia mach la:
A. 50kHz B. 70kHz C. 10kHz D. 24kHz
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Cau 24. Xét so 40 sau, véi xy 1a truc chinh cda guong cdu c6 dinh O,
A 12 vat 4o, A' 1a dnh cda A tao béi guong ciu. Hiy cho biét A' 1a
dnh that hay do va guong d6 1a guong gi?

X 0 A A y

A. A']a 4nh that, guong cdu 16m. B. A'la 4nh do, guong cdu 14i.

C. A' 1a énh that, guong cdu 16i. D. A' 1a dnh 8o, guong ciu 16m.
Cau 25. Khi quan s4t vat bang kinh lip, 4nh cia vt qua kinh:

A. La @nh 4o, & vi tri bat ky.

B. La énh that, nim trong gidi han nhin ré cda mit.

C La anh 4o hodic d4nh that, ndm trong gidi han nhin ré cGa mit.

D. La énh 40, ndm trong gi6i han nhin ré ctia mit.

Cau 26. Guong cdu 16i c6 bén kinh 40cm. Vit 40 AB & sau guong,
trén truc chinh, vudéng géc véi truc chinh cdch guong 30cm. Xac
dinh vi tri, tinh ch4t 4nh.

A. Anh that, cdch guong 60cm B. Anh that, cdch guong 40cm
C. Anh 3o, cich guong 60cm D. Anh 40, cdch guong 40cm
Céu 27. Guong cdu 16i ¢6 ban kinh 60cm. VAt that dat vubng géc truc

chinh cé 4nh cach vat 45em. Xéc dinh vj tri vat.
A. 20cm B. 30cm C. 35cm D. 40cm

Cau 28. Thiu kinh hi tu phéng — 15i c6 chiét sust n = 1,5. Anh &o
tao béi thau kinh biing 2 1dn vat va cdch th&u kinh 16cm. Tinh
bdn kinh R cGa mit ciu. ,

A. 7cm B. 6cm C. 5cm D. 8cm.

Cau 29. D4t theo thit ty: Vat A, thau kinh Ly, Ly: A cdch L; 40cm L,
cdch L; khodng [, L, c6 tiéu cy f; = 30cm, L, ¢6 tidu cy f; = ~40cm.
Cé dinh A va L,. Tim vi tri cGa L, d€ 4nh cudi cing 1 dnh that.

A. 80cm < [ < 120cm. B. 100cm < I < 120cm

C. 80cm </ < 100cm D. 60cm </ < 80cm
Céu 30. Anh qua kinh hién vi la:

A. Anh 3 &0, cung chiéu va 16n hon vat nhiéu lan.

B. Anh 3 40, ngugc chiéu va rat 16n so vdi vat.

C. Anh that, ngugce chiéu va rat 16n so véi vat.

D. Anh 3o, cung chiéu va nhé hon vat.

Céu 31. Trong céng thic tinh d6 boi gidc G = _‘3‘_’ ta cé tgoy ~ o =
a
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_Aﬁli (v6i AB la chidu cao vat cdn quan sat, P 12 khodng nhin rd
ngdn nh&t) duge st dung cho:
I: kinh laip, II: kinh hién vi III: kinh thién van

A Ivalll B. II va III C.LIIvalll D.Ivall

Cau 32. Mot ngudi mét c6 tat phai deo kinh c6 tu s 2 didp. Khi deo kinh
ngudi ndy nhin rd nhitng vat & xa vb cyc ma khong cén diéu tiét va doc
duogc sdch dat gn nhat cach mét 25cm. Khi khong deo kinh thi lac doc
séch phai dé cach mit it nhat bao nhidu? (kinh deo sat mit)
‘A. 30cm B. 35cm C. 40cm D. 50cm

Cau 338. Mot quan sit vién c6 mit binh thudng cé6 khodng nhin rd
ngdn nhat 13 B = 25cm, ding mét kinh ldp tiéu cy 6ecm @€ quan sit
mét vat nhé. Tinh do bdi gidc cia kinh khi mét dat sau kinh 6cm.
AG=3 - B. G =4,17 C.G=5 D.G=3,5

Céu 34. Cau nao sau day sai khi néi vé ngudn phat ra tia t& ngoai: .
A. Mit Troi

" B. Hb quang dién

C. Pén cao dp thay ngén
D. Day t6c béng den chi€u sdng

Cau 385. C6 thé chita dugc bénh ung thu can & ngoa1 da cia ngudi.
Ngudi cé the st dung cédc tia nao sau day?
A . Tia X B. Tia héng ngoai
C. Tia t ngoai D. Tia 4m cuc

Ciau 36. Trong thi nghiém giao thoa 4nh sdng bing khe Young,
khodng cach giita hai khe S;S; = 0,3mm, khodng cdch tir hai khe
d&n man D = 1m, khodng céch giita 3 van sdng lién ti€p 12 4mm.
Budc séng d4nh sdng va vi tri vén tdi bac 3. '
N {k = 0,6mm B. {k = 0,6um c. {}» = 0,6mm D. {K = 0,6um

X, = 7mm X, = 7Tmm

X, = 5mm X, = 5mm

Cau 37. Trong thi nghiém giao thoa bing khe Young, khodng cach
giita hai khe 12 S;S; = a = 1,2mm, mét phéng chia hai khe cach
man 0,8m, 4nh sing diung trong thi nghiém co bude séng
A = 546n.m. X4c dinh khodng cdch Ax ti vin sdng bac 4 bén nay
trung tdm dén vén t8i bac 3 bén kia van trung tdm?

A. 2,366mm B. 3,266mm C.0,2366mm D. 0,3266mm

Cau 38. Hai khe Young cdch nhau 1 khodng $;S; = a = 1mm dudc
chigu sdng bing 4nh sdng c6 budc séng A = 0,545um. Man (E) dat
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cdch mit phdng chia hai khe 1 khodng D = 2m. Thuc hién thi
nghiém trong chat 16ng c6 chiét suit n thi thdy van sang thi ba di
chuyén 0,75mm. Tinh n.
An~12 B.n~1,1 C.n~13 D.n~1/4

Cau 389. Chiéu sang khe Young bing ngudn sdng don sic c6 budc
séng A = 0,6um ta thu dugc trén man &nh mot hé van ma khodng
cach gilta 6 van sdng k& ti€p 1a 2,5mm. Né&u thay thé nguén sing
c6 mau don sdc khéc thi thdy hé van c6 khodng céch giita 10 van
t6i ké nhau ké tif van trung tdm bing 3,6mm. Xdc dinh buéc séng
va mau cia ngudn sang thd hai.
A. A =0,75um - 4nh sdng mau dé.
B. A = 0,52um —» 4nh sdng mau luc.
C. A = 0,48um — 4nh sdng mau lam.
D. A = 0,675pm — 4nh sdng mau da cam.

Céu 40. Chon cau ding.
Trong céc cong thie néu duéi day, cong thic nao la cong thice
Anhxtanh?

2 2

A hf= A + ™Vomax B.hf= A — ™Vomax
2 2
mv? _ mv?

Cau 41. Chon cau ding.

Nguyén tdc hoat dong clia quang tré dua vao hién tugng nao?
A. Hién tugng quang dién. ‘

B. Hién tugng quang dién bén trong.

C. Hién tugng quang dén.

D. Hién tugng phdt quang cda cdc chat rin.

Cau 42. Gi6i han quang dién cia Rubi 1a Ao = 0,81um. Xdc dinh van
tdc cuc dai cha céc electron quang dié¢m khi chi€u 4nh sdng don sic
¢6 budc s6ng Aum vao Rubi.

Cho h = 6,625.10%Js; C = 3.10°m/s; e = 1,6. 10-190 m=91.10" kg
A. 0,744.10°m/s B. 7,44.10°m/s
C. 0,474.10°my/s D. 4,74.10°m/s

Cau 43. Nang lugng t8i thiéu d€ but modt electron ra khéi mét mot
kim loai Cési la 1,88eV. Dung t&m kim loai d6 dé€ lam Catdt cda
mdt t&€ bao quang dién. Chiéu vao t&m kim loai 4y 1 anh sdng c6
budc séng A = 0,489um thi c6 dong quang dién i chay qua té& bao
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quang dién. D& triét tiéu dong quang dién trén ta phai dit vao
gitfa andt va catdt 1 hidu dién th& ham Uy biing bao nhiéu?
Cho h = 6,625.10"*Js; C = 3.10°m/s; e = 1,6.107°C; m = 9,1.10 kg
A. 0,66V B. 6,6V C. -0,66V D. -6,6V

Cau 44. Khi chiéu 14n lugt hai bic xa dién tir c6 budc sbérig
A1 = 0,25um va A = 0,3pum vao 1 tdm kim-loai, ngudi ta thay vén toc
ban diu cyc dai cia electron quang dién lan lugt 1a v, = 7,31.10°m/s;
vs = 4,93.10°m/s. X4c dinh khdi lugng cia electron (m.)
Cho h = 6,625.107%'Js; C = 3.10°m/s
A.m=0,91.10""%kg B.m=1,9.10"kg
C.m =9,1.10"%kg D.m = 1,6.10"%kg

Cau 45. Chon cau dang.
Trong mdy xicldtrdn, cdc ion duge ting tdc bdi
A. Pién trudng khong ddi
B. Tit trudng khong déi.
C. Dién trudng bi&n di tudn hoan gitta hai cyc D.
D. Tir trudng bién d8i tudn hoan bén trong céc cuc D.

Cau 46. Chon ciu ding. '
A. Hat nhén c6 d6 hut khdi cang 16n thi cang dé bi ph4 vo.
B. Hat nhan c6 nang lugng lién két cang 16n thi do hut khdi cang nhd.
C. Hat nhan c6 do hut khdi cang 16n thi khdi lugng cia hat nhan

cang 16n hon khéi lugng cia cdc nuclon. '

D. Hat nhan c6 d6 hut khdi cang 16n thi cang bén.

Cau 47. Chon céu dung. :
Mbt proton (m,) vén tdc ¥ bén vao nhan bia ding yén Liti (’Li). Phan
{ing tao ra hai hat giéng hét nhau (m,) bay ra véi van t8c c6 do 16n bang
nhau v' va cing hop véi phuong t6i cla protén mdt goc 60°. Gia tri v' 1a:

Ave ™Y gy oy p g = Y3my
m, m, m, m,
Cau 48. Trong phan dng hat nhan %Mg + X - {INa +a
va B +Y - a+ §Be thi X va Y lan lugt la:
A. proton va electron --B. electron va dotori
C. proton va dotori D. triti va proton.

Cau 49. Ban diu c6 2g Radon 22Rn 1a chét phong xa v6i chu ky ban

ra T = 3,8 ngay. Tinh s8 nguyén ti ban dau.
A 5,42.10% B. 54,2.10%
C. 4,5.10* D. 45.10%"
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Cau 50. Bom nhiét hach (hay bom kinh khi) dung trong phén dng
hat nhén
D+To>a+n
Hay 2H + %H - jHe + ¢n
Tinh ning lugng téa ra néu c6 1Kmol He dugc tao thanh do vy nd.
Cho mp = 2,0136u; mr = 3,0160u; my. = 4,0015u; m, = 1,0087;
1u =.931,5MeV/C?; N, = 6,02.10% (mol™)

A. 174,06.10°(J) B. 174,06.10%(J)
C. 17,406.10°(J) D. 17,4.10%J)
PE 9

Cau 1. Dao dong co hoc diéu hoa d6i chiéu khi: _
A. lyc tdc dung ¢6 d6 16n cuc dai  B. lyc tdc dung c6 dd 16n cuc tiéu
C. luc tac dung bing khong D. luc tdc dung déi chiéu.

Cau 2. Chon ciu sai:
A. Dao dong cudng bdc 1a dao dong dudi tdc dung clia ngoai luc

bié€n thién tuan hoan.

B. Dao dong cudng birc 1a diéu hoa.
C. Dao dong cudng biic ¢6 tdn s& biing tin s§ cia luc cudng buc.
D. Bién d6 dao dong cudng bitc thay ddi theo thoi gian.

Cau 3. Mot vat dao dong diéu hoa véi tdn s6 goc o = 10+/5 rad/s. tai
thoi diém t= 0 vat c6 1i do x = 2cm va ¢6 van tdc —20+/15 rad/s.
Phuong trinh dao dong cua vat la:

A. x = 2sin(105 t — —g—)cm B.x = 2sin(105 t + %)cm

C. x = 4sin(105 t - %")cm D. x = 4sin(105 t + %t)cm
Cau 4. C6 ba dao dong diéu hoa cing phuong, cung tdn s§ nhu sau:

X; = 5sin(wt + %); X9 = bsin(ot + %); X3 = 5sin(wt - g)

Dao dong tdng hgp cia ching cé dang:

A x=0 B.x=5\/§sin(wt+g)

C. x = 5sin(ot — g) D. x = Bsin(wt + .Z.)
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Cau 5. Mot con lic don cé chiéu dai I, qud ning cé
khdi lugng m. Mot ddu con 1dc treo vao diém c&
dinh O, con lic dao déng diéu hoa véi chu ki 2s.
Trén phuong thing ding qua O, ngudi ta déng mot

cdy dinh tai vi tri OI = é Sao cho dinh chidn mét

bén cda day treo. Lay g = 9,8m/s%. Chu ki dao dong
cta con lic la: :
AT=07s B.T=28s C.T=1,7s D.T=2s
Cau 6. Mot 10 %o ¢6 khdi lugng khong dédng A
ké, c6 do dai tu nhién 20cm dung mot luc
F = 0,1N kéo 10 xo, 10 x0 ddn thém lcm.
Nguodi ta treo vao 10 xo mét hon bi cé
kh&i lugng 10g réi quay hé thdng nay
quanh truc thdng ditng qua A véi van tdc
géc . Khi dé truc cia 10 xo lam véi truc
quay AA' mét géc o = 60°. Lay g= 10m/s?.
Chiéu dai cta 10 xo trong lic quay la:
A. 20cm B. 22cm C. 18cm D. 30cm
Cau 7. Phét biéu nao sau day khong ding:
A. Dao dong 4m c6 tin s6 trong mién tir 16kHz dén 20KHz.
B. Vé ban chat vat 1i thi séng am, séng siéu 4m, séng ha am déu
13 séng co.
C. Séng 4m la song hoc
D. Séng siéu 4m 1a song a4m duy nhdt ma tai ngudi khong ghe thdy
duge.
Cau 8. Cau nao sau day la sai khi néi vé séng ditng:
A. Séng ditng 1a s6ng c6 cac bung, cac nit ¢ dinh trong khong gian.

B. Khodng cach giita hai nit hodc hai bung séng lién tiép 1a % |
C. Khoéng céch giita diém ndt va di€ém bung séng lién ti&p 1a %

D. Pidu kién d€ c6 €éng dimg 1a chidu dai cia diy phdi théa
A.
I=(k+1)2.
(k + )2
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Cau 9. Mot sgi day dai 1,8m c6 khdi lugng 90g. Mot ddu day gén vao
mot can rung, rung véi tdn sé 30Hz. P& khoang cach giita hai ngon
séng trén day la 40cm phai cing diy véi mét luc bing bao nhiéu?
A F=T72N B. F =0,72N C.F=172N D. F = 3,6N

Cau 10. Khi ¢6 séng dung trén mot day AB thi thay trén day cé 7
nit (A va B déu 1a niit). Tan s8 séng 1a 42Hz. V6i day AB va van
tdc truyén séng nhu trén, muén trén diy cé 5 nit (A va B cing déu
1a nat) thi taAn s6 séng phai la:

A. 30Hz - 'B. 28Hz C. 58,8Hz D. 63Hz
Cau 11. Vi sao trong ddi séng va trong ki thuat dong dién xoay chiéu
dugc st dung rong rai hon dong dién mét chiéu? Tim két ludn sai:
A. Vi dong dién xoay chiéu c6 thé dung mdy bién th& dé tai di xa.
B. Vi dong dién xoay chiéu d& sdn xudt hon do may phdt xoay
chiéu c6 c4u tao don gian.

C. Vi dong dién xoay chiéu c6 thé tao ra cong suit 16n.

D. Vi dong dién xoay chiéu c6 moi tinh nang nhu dong mét chiéu.

Cau 12. Sy phu thudc cia dung khdng Z¢ vao tin s6 f cia dong dién
xoay chiéu dugc dién t3 bing do thi nao sau day?

. IZC/
Z¢ ‘

N
I

Dung dit kién sau tra 16i cho cau 13, 14.

b6 thi bién ddi theo thoi gian cla hiéu dién thé& va cUdng do dong
dién § mach AB nhu hinh vé.

Dua vao dé thi 4y tra 15i cho céc cau 13, 14
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u(v); i(A)

~50+/2-

Cau 13. Biéu thic cuong do dong dién qua mach va hiéu dién thé ¢
hai ddu doan mach AB la:

A.i= 2sin(100nt + -;-)(A); u = 502 sin(100xt - % ) (V)
B.i = 2 sin(100xt) (A); u = 502 sin(100nt — g) V)

C.i= +/2sin(100nt + ) (A); u = 502 sin(100nt + %) V)

D.i= J2sin(100nt) (A); u = 502 sin(100xt + =) (V)
Cau 14. Tinh tdng tré va céng sudt tiéu thu cia mach:

A.Z =50Q, P = 50W - B.Z=50Q, P=100W
C.Z =100Q, P = 50W D.Z =50Q, P = OW
_4
Cau 15. Cho doan mach xoay chiéu nhu hinh C = 10 F. Khi K déng
T

trong mach c6 hién tugng cong hudng. Biét tidn s cia dong dién
xoay chiéu f = 50Hz. X4c dinh L

C
A LR ) |
——] ——B
__."__/__
C K
2 1 1
A L==H B.L=—H C.L==H D.L =2rH
n 2n b4

Cau 16. Cho mach dién xoay chidu (cuén ddy thuin cdm),
uap = 1202 sin100xt (V). Biét ring ung v6i 2 gid tri cha bién trd
R; = 18Q, R, = 32Q thi cong sudt tiéu thu trén doan mach la nhu
nhau. Céng suit ciia mach c6 gia tri nao sau day? '
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A C L R. B

A.P=288W B.P=72W C.P=128W D.P=512W

Cau 17. Mach dién xoay chiéu gém mot dién trd thudn R va tu C
gidn d6 vecto cia mach la:

U
U .
c U
41

U
D.

Cau 18. Mot mach gdm ba thanh phan R, L, C c6 dong dién xoay chiéu i
= Ipsinwt chay qua, nhitng phén t& nao khong tiéu thu dién nang?
A RvacC B.LvaC C.LvaR D.Chic6 L
Cau 19. Cho mach dién xoay chiéu nhu

hinh v& uay = 150 ¥2 sin(200xt — g ) (V)

R M-
uns = 150/2 cos(200mt — = ) (V) I —
. 3 Al _|_c K
K déng, biéu thic hiéu dién thé By L R N
tidc thyi dit vao hai ddu doan T e T
mach c6 dang nao? , N

A. ups = 150 V2 sin(200nt + %) V)

B. uap = 300sin(200mt — %) V)
C. upg = 1506 sin100xt (V)
D. uag = 150 v/6 sin(200nt — %’5) V)

Cau 20. Chon cau ding trong cdc cdu sai khi néi vé séng vd tuyén:
A. Séng ngén c6 ning lugng nhé hon séng trung.
B. S6ng cang dai thi niang lugng séng cang 16n.
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C. Ban dém séng trung truyén xa hon ban ngay.
D. Séng dai bi nuéc hap thu rdt manh.

Cau 21. Didu nao sau day ding khi néi vé séng dién tir
A. DPién tir trudng lan truyén trong khong gian dudi dang soéng goi

1a s6ng dién tir.

B. Séng dién tir 1a séng ¢6 phuong dao dong luon 1a phuong ngang.
C. Séng dién tir khong lan truyén dugé trong chian khéng.
D.CaAvaB

Cau 22. Mbt mach dao dong dién tir gdm cudn ddy thuan cdm cé do
tu cdm 9,1H. Cudng d6 dong dién qua mach cé biéu thuc
i = Iocos2000nt. Lay n® = 10. Tu trong mach c6 dién dung C bing:
A. 0,25uF B. 0,25pF C. 4uF D, 4pF

Cau 23. Mot mach chon séng gdm cudn cdm cé6 d6 tu cdm 4p.H va
mdt tu dién c6 dién dung bién ddi tir 10pF dén 360pF. Lay n® = 10.
Dai séng vd tuyén thu dudc véi mach trén cé budc séng trong
khodang.

A. Tit 120m dén 720m B. Tir 48m dén 192m
C. Tu 4,8m dén 19,2m D. T 12m dén 72m

Cau 24. S 1a vat diém sdang, S' 1a dnh cha S. Guong G la guong cau
16m (hinh v&). Cho S dich chuyén ra xa guong trén dudng thing
song song truc chinh thi 4nh A' dich chuyén nhu th& nao?

A. S dich chuyén trén dudng

thdng song song truc chinh ° S

qua S va lai gan guong. - . . 20
B. S' dich chuyén trén dudng C F .

thdng ndi S' véi F va lai gin /E

tiéu diém F. ‘s (@)

C. S' dich chuyén trén dudng thidng ndi S' v6i O va lai gdn O.
D. S' dich chuyén trén dudng thing néi S' v6i tdm C va ra xa tam C.
Cau 25. Cho thiu kinh héi tu cé tiéu cu f. Khodng cdch ngin nhat
gilta vat that va dnh that qua th4u kinh la:
A Ly, =3f B. Lpi, = 4f C. Luin = 5f D. Ly, = 6f
Cau 26. Mot guong ciu 16m cé tiéu cu 12cm. V4t that AB dit vuéng
gbc trén truc chinh cach guong 18cm. Anh c4ch vat bao nhiéu?
A.18m  B.20cm ~ C. 36cm D. 40cm
Cau 27. Mot guong ciu 16m cé tiéu cuy 12cm. Vat that AB dat vudéng
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.géc trén truc chinh Anh 3o c4ch vét 18cm. Tim vi tri vat.
A. 12cm B. 10cm C. 6cm D. 5cm

Cau 28. Mot thau kinh hoi tu c6 tiéu cu f. Mot vat phing, nhé AB dat
vudng géc trén truc chinh. Di chuyén man sau thiu kinh, song song
v6i thdu kinh cho dén khi 4nh ctia BA hién ré nét trén man. Khoang
céch tir vat d&n man do dugc 4,5f. Tinh do phéng dai k cta anh.
A 2val% B. -2 va -1/2 C.2va-1/2 D.-2va's

Céu 29. Dit theo thi ty: Vat A, thau kinh Ly, Ly: A cdch L; 40cm, L,
cdch L; khodng [, L, ¢6 tiéu cy f, = 30cm, L, c6 tiéu cu f; = —40cm.
Tim vi tri cda Ly d€ dnh cudi cing trung véi A.

A.l =60cm B: 50cm C. 40cm D. 80cm

Cau 30. Dé dnh cda vat cdn quan sat hién rd trén vdng mac, mit

diéu ti&t bing cédch:

A. Thay d8i khodng céch tir thiy tinh thé dén véng mac

B. Thay d6i d6 tu cda thiy tinh thé

C. Thay d8i dudng kinh clia con nguoi

D. Vira thay ddi d¢ tu cda thdy tinh thé vira thay ddi khodng céch
ti thiy tinh dén véng mac.

Cau 31. Pién khuyét vao phan chdm chdm ctia ménh dé sau:

"D€ ngdm ching & kinh hién vi ngudi ta ... d€ thay ddi vi tri vat
d6i véi kinh"

A. Di chuyén vat kinh.

B. Di chuyén thi kinh.

C. Di chuyén vat quan s4t.

D. Di chuyén toan bd vat kinh va thi kinh. ‘

Cau 32. Mot ngudi can thi vé gia c6 thé nhin thdy ré nhitng vat cdch
mit trong khodng tif 0,4m dén 1m. D& c6 thé vira thay xa, vita doc
sdch dugc ngudi nay deo kinh hai trong: nguyén mit kinh 1a kinh
nhin xa, nifa dué6i c6 ddn thém mot thdu kinh c6 dé tu D, dé doc
sdch. Tinh Dy, sdch cdch mit 25cm. .

A. 2 diop B. 2,5diop C. 3 diép D. 2,75 diop

Cau 33. Vat kinh cia méy &nh coi nhu mét thau kinh hdi tu c6 tiéu cu
8cm. Phim c¢6 thé dich chuyén trong khodng cich vat kinh tit 8cm
dén 12cm. M4y anh trén c6 thé chup duge cac vat cach vat kinh:

A. Tu 12 dén xa vb cyc B. Tt 48cm dén xa vo cuc
C. Tt 24cm dén xa vd cuc D. Tt 36cm dén 180cm
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Cau 34. Trong cdc cong thdc sau, cong thitc nao ding dé xdc dinh vi

tri van sidng trén man trong hién tugng giao thoa?
D ' D

A x==2k\ B.x= —kA

_ a 2a

C.x= 2 D.x = 2@k +10
a a

C4au 85. Chon ciu sai:.
A. Giao thoa 13 hién tugng dic trung cda séng.
B. Noi nao c6 séng thi noi 4y cé giao thoa.
C. Noi nao c6 giao thoa thi noi 4y c6 séng.
D. Hai séng c6 cung tdn s& va do léch pha khong thay ddi theo
thoi gian goi 14 séng két hop. .

Cau 36. Tim s6 electron quang dién di dén duge Andt trong 1 gidy
bi&t cudng dd dong quang dién qua t€ bao quang dién 1a 8SpA.
A.0,5.10" B. 5.10% C.0,2.107" D. 2.107"

Cau 87. Cong thost cia kim loai dung lam Catdt cia mot t&€ bao
quang dién la A = 1,88eV. Tim gidi han quang dién (X,) cia kim
loai d6.

A. 0,6607.10'm B. 6,607.10"'m
C. 66,07.10"m ~ D. 660,7.10"m

Cau 38. Trong thi nghiém giao thoa 4nh séng véi guong phéng, khe
séng hep don sfc S dit trudc mat guong phidng cach mit guong
1mm. Man anh (E) dit vudng géc véi mit phdnh guong, song song
véi khe S va ciach khe 1,85m. Trén man ta quan sat dugc cac van
sdng va van t6i xen ké nhau déu din. Khoang cdch giita 10 vach
sdng lién ti€p cdch nhau 4,32mm. Tim budc s6ng 4nh sdng.
A.09158um  B. 0,1859um C.0,5189um  D. 0,8159um

Cau 39. Chon dép sé ding. ‘ ‘

Trong thi nghiém giao thoa béing khe Young, khodng cach giita hai
khe S;S; = a = 0,8mm, khoang céach tir hai khe dn man 1a D = 1,6m.
Ngudi ta dung ngudn-sang tring cé budc séng 0,4pm < A < 0,76pm.
Hay x4c dinh buéc séng cha cac bidc xa don séc c6 van sdang trung véi
van sdng bac 5 cha dnh sdng tim (c6 buéc séng 0,4um)

A -g—pm va 0,5um B. -g—pm va 2um
2 | 3
C. Eum va 2pm D. Eum va 0,5um
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Cau 40. Linh kién nao duéi day hoat dong dua vao hién tugng quang dan?

A. T& bao quang dién B. Quang tré
C. bén LED D. Nhiét dién tré

Cau 41. Trong quang phd cba nguyén t& hidro, cdc vanh trong day
Laiman dugc tao thanh khi electron chuyén dong ti cdc quy dao
bén ngoai vé quy dao
A K B.L C.M D.N

Cau 42. Bu6c séng ciia vach phd tht nhit trong day Laiman cda
quang phé hidro 1a 0,122um. Tinh tdn s§ cda bdc xa trén. Cho -
h = 6,625.107%'Js; C = 3.10°m/s
A. 0,2459.10"Hz B. 2,459.10"Hz
C. 24,59.10"Hz D. 245,9.10"Hz

Cau 43. Catdt cia mdt t& bao quang dién chan khong 1a tdm kim loai
phing c6 gidi han quang dién A, = 3600A°. Chi&u vao catét t& bao
1 bdc xa don sdc ¢6 buée séng A = 0,33um. Tinh van téc cyc dai cia
céc electron quang dién bat ra khéi kim loai.
Cho h = 6,625.10%'Js; C = 8.10°m/s; e = 1,6.107°C; m = 9,1.10%%kg -
A.0,33.10°m/s B. 3,3.10°m/s C.1,3.10°m/s D. 0,13.10°nv/s
Cau 44. Trong quang phd vach cta hidrd budc séng dai nhat trong
ddy Laiman bing 1215A° buéc séng ngin nhédt trong diy Banme
bing 3650A°. Tim niang lugng cin thiét dé but electron ra khéi
nguyén ti Hidro. Khi electron & trén quy dao ¢6 niang lugng thap
nhét. Cho h = 6,625.10*Js; C = 3.10°m/s; 1A° = 10°m
A. 0,136eV B. 1,36eV C. 13,6eV D. 136eV

Cau 45. Chon ciu ding. ’
DPong vi phéng xa 1;Si chuyén thanh %I Al da phéng ra:
A. Hat Poziton B~ B. Hat Pozit6én p*
C.Hata D. Hat proton

Cau 46. Chon cau tra 131 ding

Notron nhiét la:

A. Notron & trong méi trudng c6 nhiét do cao.

B. Notron ¢6 dfng nang bing véi dong ning trung binh cta chuyén
dong nhiét.

C. Notron chuyén dong vé6i van toc rat 16n va tdéa nhiét.

D. Notron c6 dong ning rat 16n. :

Cau 47. Tinh s6 nguyén ti trong 1 gam héli. Cho My, = 4,003;
Na = 6,02.10% nguyén ti/mol
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A. 0,15.10% nguyén t B. 1,5.10% nguyén tu
C. 0,66.10"% nguyén ti D. 6,6.107% nguyén t
Céu 48. Chit phéng xa It (311) sau 48 ngay thi do phong xa gidm
b6t 87,5%. Tinh chu ky ban ra caa I&t.
A. 4 ngay B. 8 ngay C. 12 ngay D. 16 ngay
Cau 49. Hat nhan Théri *3Th sau qud trinh phéng xa bién thanh
déng vi cta chi 2%Pb. Khi d6, mdi hat nhan Thoéri da phong xa ra
bao nhiéu hat o va p7?
A 5ava4p”  B. 6a va 4p” C. 6a va 5{3‘ D. 5a va 5B~

Cau 50. Hat a c6 khdi lugng 4,0015u. Tinh nang lugng téa ra khi cédc
nuclon tao thanh 1 mol héli.

Cho u = 931,3MeV/c?; m, = 1,0073y; m, = 1,0087u; N, = 6,002.10%*/mol

A. AE' = 17,1.10®*MeV B. AE' = 1,71.10®*MeV
C. AE' = 71,1.10*MeV D. AE' = 7,1110®MeV
PE 10

Cau 1: Mot vat dao dong diéu hoa vé6i phuong trinh x = Asin(wt + ¢).
Goi T 1a chu ki giao dong cda vat, vat c6 van tdc cyc dai khi.
A t=T/M4 B.t =T/2
C. V4t qua vi tri bién D. Vat qua vi tri cdn bing.
Cau 2. Chon ¢t4iu diang
Chu ki dao ddng diéu hoa con lic 16 xo, phu thuc vao.
A. Bién d6 dao dong B. C4u tao cia con lic 10 xo
C. C4ch kich thich dao dong D. A va C ding.
Cau 3. Mot con lic 16 xo dao dong theo phl.ro‘ng trinh:

x = 2sin(20n + 5) (cm)

Vat qua vi tri x = +1cm & nhing thoi di€m nao?

At=t L + & B t=+ L 49
60 ' 10 20
Cot=+ L 49 Dt= L ., K

0 30 5
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Cau 4. Chu ki dao dong nhd clia mot con 1ldc don dai 1,5m treo trén
trdn clia mot thang may. Khi né chuyén dong véi gia téc 2,0m/s’
huéng 1én 1a bao nhiéu? Liy g = 10m/s.

A T =243s B.T =5,43s C.T=2,22s D.T=2]7s
Cau 5. Con 14c 10 xo gom vat ning khoi X

lugng m, 10 xo0 ¢6 dd6 cing k va khéi
lugng khong diang ké. Con lic dugc
dit trén mit trén phing nghiéng géc o
a = 30° so v6i mit phdng ngang. '
Khi dugc kich thich vit dao dong diéu hoa véi tdn s géc 0 = 20
rad/s. LAy g = 10m/s%.
D6 bién dang cia 1o xo khi vat & vi tri can bing 1a nhiing gid tri
nao sdu day? ‘
A Al =12,5em ‘ "B. Aly = 2,5c¢m
C. Alo =5cm D. Alo = 1,25CII1

Caw 6. Mot vat hé co hoc nhu hinh vé; k, = 75%, ky = 50%,
m = 0,8kg d6 dai tu nhién cGa cdc1d xo 14 lp; va lp. O vi tri cdn
bing hai 10 xo déu bi ddn. Dua vat tit vi tri can biing dén vi tri C
sao cho 10 xo k; ddn 6cm 106 xo0 k; bi nén lecm. Sau d6 tha nhe. Bé
qua moi ma sit. P§ dan cia mdi 1d xo khi & vi tri cAn bing va dé
cing cda 10 xo ¢6 gid tri nao sau day?

D>
, L
&

w

‘ 0 o

A. Al; = 2cm, Al; = 3cm, k = 125N/m

B. Al; = 2cm, Al; = 4cm, k = 30N/m

C. Al; =2cm, Al; = 3cm, k = 30N/m

D. Al; = 3em, Al; = 2em, k = 125N/m

Cau 7. Hién tugng giao thoa séng x4y ra khi cé:

A. Hai s6ng chuyén dong nguge chiéu nhau giao nhau.

B. Hai séng dao déng cung chiéu, cing pha gip nhau.

C. Hai séng xuat phat ti hai nguén dao dong cung pha, cing tdn
s6 giao nhau.

D. Hai s6ng sudt phdt ti hai nguén dao dong cung pha, ciing bién
dd giao nhau.
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Cau 8. Am sic la:
A. Mau sdc cia 4m thanh
B. Mbt tinh chat cda 4m gitp ta nhan biét dugc cdc ngudn 4m.
C. Mdt tinh chat vat li cia &m ’
D. Tinh ch4t sinh li va vat li cia 4m.

Cau 9. Mot sgi day dai 5m cé khéi lugng 300g du‘o‘c cing béng mot
luc 2,16N. Van t0c truyén trén diy c6 gié tri nao?
A v =3m/s B. v =0,6m/s C.v =6m/s D.v =0,3m/s

Cau 10. Mot sgi day dai 0,4m, mdt ddu gin vao cin rung, ddu kia
treo trén dia can rdi vdt qua rong roc. Cn rung vdi tin s§ 60Hz,
ta thdy day rung thanh 1 mdi. Van tdc truyén trén day la bao
nhiéu? D& day rung thanh 3 mui lyc cing thay d8i nhu thé nao?
A. v = 48m/s; luc ciang gidm di 9 lan

" B. v = 48m/s; luc ciing gidm 3 lan o o
C. v = 4,8m/s; luc cing ting 9 14n '
D. v = 4,8m/s; Iuc cang gidm 3 lan

CAu 11. Hiéu dién thé& va cudng 46 dong dién trong doan mach chi c6
cudn day thuidn cdm c6 dangu = Uosin(mi:} /6) va i = Iysin(ot + ¢)
I, va ¢ cé gié tri nao sau day?

| | U 2
A. Io=UoLco;q>,==——g—rad B. _10=..I_Jo_f>);(p=__3’£rad
C. Io='—-—U°;(4>=—£rad - D. Io—£,(p=£rad
" Lo

3 U, 6

Cau 12. Chon ciu sai: ‘

Déi v6i mdy phat dién xoay chiéu mot pha:

A. S§ ciip cuc cia ré to bing sd cudn ddy.

B. S6 cap cuc ciia roto biing hai ldn s cudn day.

C. Né&u roto c6 p cdp cuc, quay véi t6c dd n vong/gidy thi tin sO

dong dién do m4ay phat ra la f = np. -

D. D€ giam tdc dd quay ctia roto ngudi ta phai tang so cap cuc ca roto.
Cau 138. Chon ciu dang. '

Dé lam ting dung khdng cia mot tu dlen phﬁng c6 dién moi la

khong khi thi phél

A. Tang tdn sb cia hiéu dién thé dat vao hai ban tu d1en

B. Tang khodng céch giita hai ban tu dién.

C. Gidm hidu dién thé& hiéu dung gitta hai ban tu dién.

D. Pua thém ban dién méi vao trong long tu dién.
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Cau 14. Mot doan mach gém mot dién trd méc ndi ti€p véi cudn day
thuan cdm, khi von k& mic giita hai dau dién tré s6 chi von ké 1a
80V, mic glu’a hai d4u cudn day s6 chi 1a 60V. S chi von ké 1a bao
nhiéu khi méc gitta hai ddu doan mach trén?

A. 140V B. 20V . C.100V D. 80V

Cau 15. Cho doan mach xoay chiéu nhu hinh vé.
0,2 A RoL B

R, =20Q,L = = ,
T
Poan mach dugc mic vao hiéu dién

th& u = 40 V2 sin100xt (V) o
Biéu thic cudng d6 dong dién qua mach la:

A.i = 2sin(100nt - 7}) (A) B. i = 2sin(100nt + §> (A)
C.i= vZsin(100nt — g) (A) D.i= v2sin(100xt + g) (A)
Cau 16. Mach dién xoay chiéu nhu hinh vé:
ol

M&i hop X va Y chi chda hai trong ba phan t&, thuin dién trd,

cudn day thuin cdm, va tu dién méc ndi tiép.

+ Khi mic hai diém A va M va hai cuc ctia ngudén mot chiéu, ampe
ké& chi 2A, von ké v, chi 60V.

+ Khi mdc A va B vao nguon dién xoay chiéu hinh sin f = 50Hz thi
ampe ké chi 1A, cdc von ké chi cung gis tri 60V va uay léch pha
vi uys modt gée g Hép X, Y c6 nhitng phdn tif nao? gia tri cta

ching 1a bao nhiéu?
A. Hop X ¢6 Ry va cudn day; Ry = 30Q. Z;, = 60Q
Hop Y c6 R va tu C; R = 25Q; Z¢ = 30Q2
B. Hop X ¢6 R, va tu; R = 30Q, Zc = 30/3 Q
Hop Y c6 R va cudén day; R = 30/3 Q, Z, = 60O
C. Hop X c6 Ry va cudn day; Ry = 30Q; Z;, = 30/3 Q
Hop Y-c6 R va ty; R = 3043 ; Zc = 30Q
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D. Hop X ¢6 R va tu C; R = 304/3 Q; Zc = 30Q
Hop Y ¢6 cudn day va tu; Zy, = 30Q; Z¢c = 60Q

Cau 17. Mot dudng day tai dién xoay chiéu mot pha dén noi tiéu thu
& xa 3km. Day din bing nhém c6 dién trd suit p = 2,5.10°Qm c6
ti€t dién 0,5cm? Pién 4p va cong suit truyén di 6 tram phat dién
l4n lugt 1a 6kV, P = 540Kw. Hé s0 cong sudt cia mach dién la
cosp = 0,9. Hiéu sudt truyén tii dién la: /
A n=90% B.n=94,4% C.n=897% D.n=92%

. : -3
Cho mach dién Ro = 100, L = 2 H, C = 150 F
b1 T

uap = 100 42 sin1007t (V)

A R,L c R B
— (I —e—|

M

Dung di kién trén tra 19i cau 18, 19.
Cau 18. DPiéu chinh R = R; dé cong suat toan mach 1a 16n nhat. Tinh R,
A. R, = 50Q B. R; = 40Q C.R; = 90Q D. R, = 10Q
Cau 19. Piéu chinh R = R; d€ uay vudng pha vé6i uyg. Tinh R,.
A R; = 50Q B. R; = 5Q C.R; =100Q D. R; =500Q
Cau 20. Diéu nao sau day sai khi néi vé nguyén tdc phat va thu séng
dién tir:
A. D€ phit séng dién tit, ngudi ta phdi hgp mot may phéat dao dong
diéu hoa v6i mot dng—ten.
B. D€ thu séng dién tir, ngudi ta phdi hop mot sng—ten véi mot
mach dao dong.
C. Dao doéng dién tir thu dugc tir mach chon séng la dao dong tu do
v6i tAn s8 bang tin s6 riéng clda mach. ’
D. Dao dong dién tit thu dudc ta mach chon sgng 1a dao dong
cudng bic c6 tin s6 bing tdn sd cha séng.
Cau 21. Biéu thic nao sau day ding véi bidu thic xdc dinh tin so
cia dao dong trong mach (Qo: dién tich cuc dai trén tru, I,: dong
dién cyc dai trong mach).

ATy =nS B.T, = 2n %
“o1, 1,
C.T, = 4n% - D. Mot bidu thic khéc
0 .
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Cau 22. Mach dao dong LC cia mot may thu vo tuyén dién gdm cudn
cdm L = 1mH va tu xoay C,. Tim gi4 tri C, dé mach thu dugc séng
vd tuyén cé buéc séng ngin A = 75m.

A. 2,25pF B. 1,58pF C. 5,55pF D. 4,58pF

Céau 23. Mot cudn cdm L mic véi tu C; thi tdn sé riéng f; = 7,5MHz.
Khi mdc L véi tu C; thi tdn s6 riéng f, = 10MHz. Tim tan s6 riéng
khi ghép C; song song C, réi mic vao L.

A. 2MH:z B. 4MHz C. 8MHz D. 6MHz

Cau 24. Hai thdu kinh hoi tu c6 tiéu cu f;, f; ghép sdt véi nhau. Tiéu

cu tuong duong cta hé thau kinh 1a:

Af=fi+f, B.f=[fi—f Cf=_tf pghith
, f, +f, f £,

Cau 25. Diém sang S nim trén tryc chinh cGa 1 thiu kinh cho &nh S’
Cho S di chuyén vé phia th4u kinh thi 4nh S’ sé&:
A. Di chuyén ra xa thau kinh
B. Di chuyén lai gin thdu kinh
C. Di chuyén cung chiéu S
D. Con phu thudc th4u kinh 1a héi tu hay phan ki.

Cau 26. Guong cdu 16i ¢6 bdn kinh 12cm. V4t that AB nhé dit vudng
géc trén chinh, c¢6 4nh béing nda vat. Xdc dinh vi tri cia vat.
A. Cach guong 4cm B. Cach guong 5cm
C. Cach guong 6m D. Céch guong 7cm

- Cau 27. Mot guong cdu 16m c6 tidu cy 12cm. V4t that AB dit vudng
géc trén truc chinh cé 4nh that cdch vat 18cm. Xdc dinh vi tri vat.
A. 20cm B. 18cm C. 36cm D. 40cm

Céau 28. Thau kinh hoi tu c6 tiéu cy 20cm. V4t 4o AB trén truc chinh
vudng géc truc chinh cé &nh that cdch vat 18cm. X4c dinh vi tri
vit, anh.
A. -10cm, 28cm B. -30cm, 12cm
C. -25cm, 7cm D. -20cm, 2cm

Cau 29. Mot hé thdu kinh hoi tu L;,L, déng truc cé tiéu cu 1an lugt
la: f; = 10cm, f; = 5cm cdch nhau khodng 1. Trude L, dat vat AB
vudng géc truc chinh, cach L, khodng d;. Xdc dinh ! d€ d6 16n &nh
cudi cung cia AB cho bédi hé¢ khéng phu thudc vao vi tri cia AB
trioe L;.
A. 20cm B. 15cm C. 25cm D. 10cm
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Cau 30. Tim phat biéu sai. M4t vién thj la:
A. M4t nhin vat & vo cuc vdn phdi diéu tiét.
B. Khi nhin nhitng vat & gin, cich m#t khodng 10cm, mét phai
diéu ti&t toi da. - , '
C. Khi khong diéu tiét, tiéu diém cia mit ndm sau vong mac.
D. Tiéu cu 16n nhit ctia mét cé gid tri 16n hon mdt binh thudng.
Cau 31. Do bdi gidc G va d¢ phéng dai k cia kinh ldp 6 tri s0:
AG>1,k>1 B.G<1,k>1
C.G>1,k>0 D.G<Lk>0
Cau 32. Mit c6 quang tdm thdy tinh thé cdch vong mac khodng
d’ = 1,52cm. Tiéu cu cia thdy tinh thé thay d6i gitta hai gid tri
f, = 1,5cm va f, = 1,415cm. Xéc dinh gi6i han nhin rd cia mét.

A. 20,5¢cm dén 114cm B. 20cm dén 150cm
C. 25¢cm dén 150cm ) D. 20,5cm dén 142cm

Cau 33. Mit mdt nguoi cé diém cuc cin cdch mdt 20cm quan sat mot
vat nhé bing kinh ldp c¢6 d6 tu 20dp. Mdt dit cach kinh 5cm. Tinh
dd boi gidc cia kinh.

A 4 B.5 C.8 D. 10

CAu 34. Quang phd gém mot ddi man tir dé dén tim la.
A. Quang phé lién tuc B. Quang phé vach hap thu
C. Quang phd dam D. Quang phd vach phét xa

Cau 35. Trong cdc thi nghiém sau day, thi nghiém nao c6 thé si
dung dé thuc hién viéc do budc séng dnh sdng?
A. Thi nghiém tén sic 4nh sdng cia Niuton.
B. Thi nghiém téng hgp 4nh sdng tring.
C. Thi nghiém giao thoa véi khe I-ang.
D. Thi nghiém vé 4nh séng don sic.

Céau 36. Tinh van tdc ban ddu cia cuc dai clia electron quang dién.
Cho biét hiéu dién th& ham dé lam tit dong quang dién 12V.
A. 2,054.10°m/s B. 2,54.10°m/s
C. 0,254.10°m/s D. 2,504.10°m/s

Cau 387. Chiéu anh sdng c6 budc séng A = 0,666um vao catdt mot t&
bao quang dién, ta c6 dong quang dién. D& triét tiéu dong quang
dién ta phai dit 1 hiéu dién thé ham 13 0,69V. Tim cdéng thodt cia
kim loai 1am catét. o
A.0,818.107%J ' B. 8,18.107"°J
C. 0,818.107%J D. 1,88.107%J
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Cau 38. Chon cau ding.

- Trong thi nghiém giao thoa bdng khe Young, khodng cdch giita 2
khe §;S; = a = 1Imm d4t cdch man dnh 1 khodng D = 1m, ta thu
dugc hé van giao thoa c6 khodng cdch glt'ra hai van sdang bac 6 la
7,2mm. X4c dinh buéc séng va mau séc cha van sang.

A. A =0,6.10°m — 4nh sdng mau vang
B. A = 0,553.10°°m — 4nh sdng mau luc -
C. A =0,432.10°°m — 4nh sdng mau lam
D. A = 0,654.10°m - 4nh sdng mau dé

Cau 39. Nguoi ta chi€u dnh sdng c6 budc séng 0,45um vao hai t& bio
c6 cong thodt 4,14eV va 2,07eV. Hién tugng quang dién xay ra & t&
bao nao?

A. T& bao thit nhat B. T& bao thif hai
C. C4 hai t& bao D. Khong x4y ra & t& bao nao ca

Cho h = 6,625. 10*'Js; C = 310°m/s
Cau 40. Chon céu dang:
C6 thé gidi thich tinh quang din bing thuyét
A. electron c8 dién B. séng 4nh sdng
C. photon D. déng hoc phan t&

Cau 41. Chon ciu dang:

Céc vach trong ddy Laiman thudc ving nao trong cic vung sau?

A. Vung héng ngoai

B. Ving dnh sdng nhin thdy

C. Vung t ngoai

D. Mot phdn nim trong ving 4nh sdng nhin thdy, mot phdn nim
trong vung ti ngoai.

Cau 42. Chum electron ¢6 ning lugng 25keV dap vao mot tia
mdlipden phat tia X c6 phé lién tuc. Tinh budc séng gidi han A
Cho: h = 6,625.107*Js; ¢ = 3.10°m/s; e = 1,6.107°C
A. 3,549.10"(m) B. 35,49.10°m
C. 0,3549.10m D. 354,9.10m

Cau 43. Mit natri duge chiu bing 4nh sdng c6 budc séng
A = 0,31pm, bi€t cdng thodt cla natri biing 2,48eV. Xdc dinh hiéu
dién thé& ham.

A.-1,53V B. 5,13V C. 3,15V D. -1,35V

mm
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Cau 44. Catdt clia mot t&€ bao quang dién 'du‘qc phi mot 16p Cexi, ¢
cong thoat 1a 1,9eV. Catét dugc chiéu séng 16n mdt chum anh sdng
don sic c6 bufc séng A = 0,56pm. Ddng man chdn tdch ra mot
chim hep cédc electron quang dién va hudng né vao méot tir trudng
d8u c6 B vudng géc v6i ¥, ca electron va B = 6,1.10°T. X4c dinh
ban kinh cla quy dao cédc electron di trong tU trudng.

Cho h = 6,625.107%Js; ¢ = 8.10°m/s; e = 1,6.107°C; m = 9,1.10*'kg.
A. 0,36cm B. 0,63cm C. 3,06cm D. 6,03cm

Céau 45. Mot hat nhan ;X sau khi phéng xa da bi€n d4i thanh hat
nhan 4 Y. D6 1a phéng xa. :
A. Phat ra hat o ‘ "B. Phatray
C. Phét ra p* D. Phéat ra §~

Cau 46. Chon ciu tra 1di ding.

Trong long phan @ng hat nhan cda nha mdy dién nguyén td hé s6
nhan notron c6 tri sé.

A.S=1 B.S<1 C.S>1 D.S<1

Cau 47. Tinh s6 nguyén td trong 1 gam khi Cécbonic. Cho
N4 = 6,02.10% nguyén ti/mol; 0 = 15,999, C = 12,011

A. 0,274.10% nguyén ti B. 2,74.10%® nguyén ti
C. 3,654.1072 nguyén tif D. 0,3654.10"% nguyén ti
Céu 48. Xét phdn ing bén phd nhém bang hat «
a+ Al > P +n
Biét khoi luong cdc hat:
m, = 4,0015u; m, = 1,0087u
m(Al) = 26,974u; m(P) = 29,97u

Tinh dong niing t3i thiéu cia hat o dé phén tng c6 thé xdy ra (b8
qua dong ning céc hat sinh ra).

A. AE = 0,298016 MeV B. AE = 0,928016 MeV
C. AE = 2,938016 MeV D. AE = 29,8016 MeV
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Céau 49. Ban diu c6 5g radon (.§§2Rn) 1a ch4t phéng xa véi chu ki ban
- rd T = 3,8 ngay. Hay tinh: s§ nguyén ti con lai sau thdi gian 9,5
ngay.
A. 23,9.10%! nguyén ti B. 2,39.10?! nguyén t&
C. 3,29.10* niguyén tu D. 32,9.10% nguyén tu
Cau 50. Chat phéng xa I6t (;glI) sau 24 ngay thi d6 phéng xa gidm
bét 87,5%. Lic dau c6 10 gam Iot (33'I). Tinh d phéng xa cda

lugng Iot nay vao thdi diém t = 24 ngay. Cho s6 Avégadrd
N = 6,02.10* nguyén ti/mol.

A. 5,758.10' (Bq) B. 5,758.10 (Bq)
C. 7,558.10™ (Bq) : D. 7,558.10% (Bq)
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C. HUGNG DAN GIAI

pé 1
Ciu 1l. Chon D
Céu 2. Chon C
Cau 3. Chon D
Vmax = A.0 = 62,8 (1)
Bmax = 0ZA = 200 (1)
2 200 10
Z 0= — = — rad/s
1 2n .3
Thé vio 1 = A = 621;8 = 20em; T = %" =2

Ciau 4. Chon B
* Phuong trinh dao dong x = Asin(ot + ¢)

oa):\/—?—= _‘}_0_ = 10 rad/s
m \JO,4

eA=Al= mg _ 0,4.10

= 0,1m = 10cm
K 40

ot=0,x=+Asin<p=—A:>sin(p=—1:>q>=—E rad
Cau 5. Chon A.
Qua cdu chiu tdc dung:
+ Trong luc P
+ Luc dién truong F
+ Luc cang day T
Qui cAucanbing: P+ F + T =0
o tga= F o 9B _ 566.107.10°
P mg 10°.9,79
= a = 30°
Cau 6. Chon B

= 0,678

Phd

x; = 4/3 sin(10mt + g)cm

X2 = 4sin(10xt)cm
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Dya vao gidn d6: A = \JA?+ A2 = J4> 1 (4J3)°

A = 8cm .
A,

=3 -:>(p=§rad

>

43
4
Phuong trinh dao dong

tgo =

1
:
1
]
1
1
i
3

>

X = 8sin(10xnt + g)cm
u = 80ncos(10nt + —g)cm/s ’

Tai t = 2s = u = 80ncos(20n + g)

u = 40ncm/s
Cau 7. Chon D
Cau 8. Chon A

A = @ =I = A = 8cm
A 4
veafveif= 2 = 5% _osH,
2n 2n
v =28.2,5 = 20m/s
Cau 9. Chon D

A=vT = ﬁ.v = ﬁ.0,4 = 1,6m

o ki

2
Phuong trinh dao déng tai M; xy = 4si'n(§ t - 2—;(1)

XM = 4sin Et~2n'3’2 = 4sin(£t~4n cm
2 1,6 2

Tai t: xM=4singt=3cm
. LT N
Tait + 6: xM=4s1n§(t+6)=4sm(§t+3n) =

Xy = —-4singt = -3cm
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Cau 10. Chon A

l:k—ﬁ:k--v—-mvz gf..{
T2 T o k
S6 nut trén day ké cd 2 dau A va B 1a 7 nit = S6 b6 séng k = 6.
V= g_.g%.;,z = 20m/s
Cau 11. Chon A
Cau 12, Chon C
ZC = _C_l - = _‘1b-1—1_ -—— = 1000
@ 220100
n
. _ U, 100v2
I = 9 = . = 2
°T 7. 100 V2

Hiéu dién thé tdc thoi hai ddu doan mach chi ¢6 tu ludn chdm pha
so v6i cudng do dong dién 1 géc ’2‘ rad.

. prul T T
= 1= +/2sin(100xt + 3 + -2—)A

i = V2sin(100nt + %’5 )A

Cau 13. Chon D

Do mach i tré pha hon u mdt géc 1a g néu mach chi cé thé gbm R

va L.
=2 rad > tgo = 2, —te =1
(p“/i-4 - g(P—‘R —g4._
' => 7 = R mit khac Z = II_J) _ }p%@_ 042, 7 = BT

0
J2R? =RJ2 =50V2 =R =7, = 50Q
Cau 14. Chon B
Tai t = 0,045 — i = 4sin(1007t.0,04 + —4"-) = 4sin(4n + g)

i = 4sin-z- =2J2A

Cau 15. Chon B
Z=Jr+RH)+Z? = 35" +35° =35.2Q
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35

(Do Z;, Lm_~—10 .100r = 35Q))

U 70J’ | A S
= =0 = /N2 _ o) I=-% = 2 A= J3A
T 7 Tz T T TR

= Cong sudt tidu thu cia mach: P = (R + r)I® = 35(2 )2 = 70w

Cau 16. Chon A U,

1 :UMB
Zc=h=5OQ=R:>UR=UC !
C.o :
~-U, n :
—_— =] -
80P, U, | Qy,,., 1 J:
. Tn U, I
Theo dé bai = — _.
6 de bar o, Qo 12 .
= n_m — rad
Pmp/i = 12 4 e e e

T 1
r = — =200.- = 100V
u IJMBCOS3 D)

2
Uaw = Up + u; =2U§=(§Qj :>UR='§QQ = 40V

DUR=U0—4OV

=>I= 2 -1A

=>r= = 100Q
UL = UMBsm§ = 200. {é = 1003
7y = % - 102J§ =1003 0
. =g£ 10043 _ 3,

® 100r  x
Cau 17. Chon A
Cau 18. Chon D

f 1 EJV2 1 22042 3,24
—— = 25V/S; QO = e = = i
12 4 2rf N ~ 4 27.50.240

— .1073wb

n=
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Cau 19. Chon C
Cong suit hao phi doc dudng day tai dién la:

~_ P?R _ (12.000.10°)>.10

Uz~ (500.10°)°

Ap =

Cau 20: C
Cau 21. B
Cau 22: C
Buéc s6ng vo tuyén may thu duge
A = 2n.3.10%. VLC
v6i C; = 20pF = 20.10°*F
A =4,6lm
v6i C, = 800pF = 8.107F
Ao = 29,21’!1
Cau 23. B
Ta c6: %.C.Ug - %.L.Iﬁ
=L

=2L . d = 5cm
d'=-10cm

© Cau 27. Chon C
Theo dé bai:
|d’ — d| = 1,5f
d' d
— - =|=15
= | f .fl |

T d .
— - ==%15 1)
f f (
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mat khac

k=14 _ 44 v @
f :

1 f-d d d 1

2.td_y 4 d_ 1 4

k- f T FT% r @

Tur (1), (2), (3)
(1-k)-(1- %)=i1,5:§ % -k=+15

1 k, =-2
e — —k=15=2>k®+15k-1=0=" 1 ,
k k, = = (loai)
2
1 k, =2
e — —-k=-15=k*-15k-1=0=> 1 (loai)
k k,=-=
: 2
Véy,k=—2

Cau 28. Chon D
e Of _ (<1020 _

T d-f  -10-(-20)

vk 420

20cm

d  -10

Anh cing chidu, cach th&u kinh 20cm, 16n gap 2 vat
Cau 29.B

d ]

k=—-—d— =5:>d=——51-d’=—20cm

eo dd _ (-20.100) _

T d+d' T -20+100
- Cau 30. C

Cau 31.D
Cau 32. B

-25cm

Mt dat sau kinh 6cm, tidc 1a tai tiéu diém F’ cia kinh.

AB
o tgoy = —

otgc;t—éli
r
= 2@*0‘:2:%:4’17
tga, f
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Cau 33: D
Tieu ey kinh: D= L = f= & = 1 = 0,5m = 50cm
f D 2
Vi tri gdn nhat con thdy khi khéng deo kinh
q = df _ 25.50
d-f 25 - 50
d = -0C, = 0OC, = 50cm
Vay vi tri gdn nhat dat sach khi khong deo kinh. Cach mét 50cm
Céu 34. Chon D
Céau 85. Chon B

Cau 36. Chon B
Khodng céch giifta van sdng béac 3 va van toi bac 5 ¢ hai bén so véi

= —50cm

van trung tdm la Ax = 7,5i.
véii= @(x = 0,5um = 5.10"m; a = 2.10°m)
a

-7 ' i
5.107"°.1 2,5-10—4m = 25'10—5 = AX = 7’5.25.10"5 = 1,875mm

3 =

= i = ~
Cau 87. Tacé: A = 5.10m; $;S; =a = 5.10“m; D = Im
Ta c6 cong thice tinh khodng van: i = —.
a

7 1 )
=i= 5.10 _;1 =10°m = 1lmm
5.10 .

X

Talap ti s6 —M = 35 _ 3,5, xy = 3,5mm
i

1
Xy - -
=M =-3+05=k+05
1
= Tai M ta c6 van t6i bdc 4 = Chon C

Cau 38. Goi D 1a géc léch véi tia dé
D’ 1a géc léch déi véi tia tim
Do gée chi&t quang nhé va gée téi nhé thi géc khic xa ry ciing nho,

ta c6
1 = nry
i2=ni‘2 )
méckhécD:i;+i2—A=n(r1+r2)—A=nA—A
= D=An-1)
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+ V6i tia d6: D = 8(1,61 — 1) = 4,88°

+ Véi tia tim: D = 8(1,68 — 1) = 5,44° _

Vay bé rong quang phé tir dé dén tim la:
L= AM.(tgD’ - tgD) = 1,96em

Chon B.

Cau 39. Ap dung cong thic: 6 = %’f

(v6i a = Imm; D = Im = 10°mm; x = 1,5cm = 15mm; A = 0,6um =

0,6.10°mm).
=38 = ”f = 15.10°mm
O-
-3 3
vai= M _ 06107100 oo
a 1
= Chon C.
Cau 40. Chon C
Cau 41. Chon D
Cau 42. Ap dung cong thac: A = %c_
’ 0
hc  6,625.10.3.10° 7
D A= — = 2 = 2,7489.10
°T A 7,23.10° o
= Ao = 0,2749um
= Chon A
. N N 2
Cau 43. T phuong trinh Anhxtanh : % =A+ mzvo- (1)

Ap dung dinh 1i dong ning: % mv: = eUy (2)

1) 22) = _1;_(: = A+eU,

A= }—F - el

_ 6,625.107°*.3.108
T 0,405.107°
= A =289.10"J = 1,8¢V
= Chon C

- 1,6 x 101,26
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- Cau 44. Ap dung phuong trinh Anhxtanh

— = -0 1
k = | (1)
(1) = vo = —2-(59— Aj @
m\ A
Mt khéc: lyc tif (luc lorenxo) tdc dung 1én electron la:
F = ev,B 3)
- ' ' mv>
Theo dinh II Niuton: F = ma = RO (4)
2
(3) va (4) = evoB = = = m"° (5)
\tu(5)va(2):>B——— E—A =\/:22£2(_}35_
e A
2.91.10™ 6,625.U*.3.10°
B= ’ : 2 ~2,5.1,6.10™
—EE \[(: 610 PR (207 ) ( 4107 ,, ]
B=1,3.10"T
= Chon C

Cau 45. Chon A

Cau 46. Chon A

Caud7.'P +Li > X + ;X 21+7=A+A=>A=4
=>143=2+2>72=2

z{AS‘i = X =a = Chon D
Z=2

Cau 48. Ta c6 cong thic do phéng xa

H = I‘I().e_kt
Khic gb vita m6i chit s& bdt ddu phéng xa Ho, tuong gd cb c6 dd
phéng xa H:

—At = In0,77 = -0,2614
0,2614  0,2614.5600

=>t= Qﬁfﬁ = 0,693 ~ 2100 n&dm
T
= Chon C
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Cau 49. Khéi lugng Py cdn tim: m = mge™ = % M.eM (1)
: A
Véi: Ny 1a s6 hat nhan ban diu
M = 210g; N, = 6,022.10% mol ™
— D3 phéng xa: H = 1. No.e™ (2)

M _ MT
Dva (@) = 2
Wva@ = 5 = N, N,in2

HMT _ 3,7x10" x 210 x 138 x 86.400

> m=

N,In2 6,02 x 10 x 0,693
= m = 0,222.107% = 0,222mg
= Chon A

Cau50.Tacé H - JH + !n
Do hut khéi Am = [Zm, + (A-Z)m, ] - m,,
| = u[1x1,0078 +1.1,0087] - 2,0136u

: = 2,01625u - 2,0136u = 0,0029u
Ning lu'o‘ng lién két hat nhén cia nguyén t& D hay *H

AE = Am.C? = AE = Am.931,44 = 0,0029 x 931,44
AE = 2,7MeV
= Chon B

Cau 1. Chon C
Céau 2. Chon D
Céu 3. Chon A
Céu 4. Chon C

X=4sing =-2 sin(pz_l

khit:O{ 2:>(p=§65rad

v =40ncos¢ >0 cos o > 0

Cau 5. Chon B

1., 1., 1 2 2
Es=E-E = — kA’ - —kx®>= k(A2 -
d ‘T 9 2 2 (A" -x)

By = %40[(5.10-2)2 ~(3.10%)] = 32.10°J = 0,032J
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Cau 6. Chon D
Phuong trinh dao déng: x = Asin(ot + ¢)

0.25.10 2.5

Al = mg _ > - = 2 1

g 2% | M

AL+ Ay = 65.10°m(2), E = %kAz - 80.10°° @)
2.5

(2)>A=65102%2~Al=6,5107 - —1—{— thé& vao (3)

1 2,5
~k (6,5.107% - 222)% = 80.107°
=5 ( e )
= k = 100N/m, Al = 2,5cm, A = 4cm -
Khi 20 x = Asing=A=sinp=1=0= g

o= \/E = 100 = 20rad/s
m 0,25 :
Phuong trinh dao dong: x = 4sin(20t + g)cm

Cau 7. Chon C

Cau 8. Chon A

Cau 9. Chon B
(d, -d, = kA

e hmde=kh e 2 v mao<d <!
d, +d, =1 2 2

:>O<k%+-é-/<l:>—10<k<10:c619gc_)'ns6ng
* Piém ddng yén:
A
- k hAd
d; -d,(2 +1)2 :>d1=(2k+1)%;—+l
d, +d, =1
méO<d1<1:>O<(2k+1)3—+l<1::>—10,5<k<9,5
- ¢6 20 diém ding yén
Cau 10. Chon B

Chidu dai day dan th6al=ké:>x=—i£
: h o 2.60 '
4nutu’ngvabung—+k=3:>)»=—§~=40cm

v =Af=0,4.100 = 40m/s
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Céau 11. Chon B
CAu 12. Chon C
Céau 13. Chon D
Céau 14. Chon B
Cau 15. Chon A
Z=\Z,-2c|=40,Uy=1,Z = 2J2V.40 = 802 V

U = uesin(1007t + g- + )

vditg<p=+£8—zc=—-oo:>(p=—g rad

m T

u = 802 sin(1007t + 33" 802 sin(100xt — g) \%

Cau 16. Chon C
U

Hiéu dién thé& hiéu dung & 2 d4u mach U = 750— =402V
U?=U; + U} = U =U?- U2 > Ug= /U2 -UZ =40V
=>1I= —[—]1 = 4_19 = 1A
R 40
= IO = \/§A
tgo = U, _ 1=>0¢=2 rad
gP = U, = O = I
i = V2 sin(100nt - grad)A
Céau 17. Chon C
n = 300v/phuit = 5vong/s
p =10 = f = np = 50 vdng/s
Céau 18. Chon A
U, N, I, N, 100
—_— = — = — :>U = —.U = _.120=6V
U N, I,  'TN ' 2000
Iz = I] .& = 0,83‘0‘(19— = 16A
N, 100.

= Coéng sudt cudn thit cdp Py = Uy, = 6.16 = 96W
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Cau 19. Chon D | U
Ta c6 p = Ulcoso
Gidn d6 vectd nhu sau:
Pinh li ham cosin: a Olday
U2 = U? + U? - 2U,Ucose U, I
U?+U2-U2
2U,U
_Ul+U-U% | 68°+36°-40°
2U, 2.(36)
P = 120W
Céau 20. B
Céu 21. B
Céu 22. A

1 1
EC.US = §.L.I§

=> COSp =

=P

= L.I?

:>I=U(). ——C—
vZ.L

Cong suéit cung cAp bing cong suit tda nhiét trén dién trd thuan:

P=rI’
= 19,69.10°W
Cdu 23.D .
Tin sé dao dong riéng cia mach
1
f= = 12,5KH,
2nJL.C
Cau 24. B
Ciau 25.D
Céau 26. A
df 18.12
d=——= = 36
i_f 18-12 %

Khodng cach vat — anh:
l=1id-dl=18cm
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.Cau 27. A
Theo dé bai:

@ - d| = 1,5
:>|i—g‘=1,5
‘ f T
d" d ’
— —-— =15 1
f'  f m)
Mait khéc .
f-d d d
:——-:1-—-——- —=1—k 2
k = F 7 :>f (2)
1 f-d d d 1
22212 1858123
k-7 SlTF7TF &
Tix (1), (2), (3)
’ 1
-k)-(1-+=)=+15
1 ) —( k) .
1
~~-k=+15
=1 |
. k, =-2
e — -k=15=2>k*+15k-1=0=> 1 (loai)
K k, =L
2
. k, = 2 (loai)
o — —k=-1 k2-15k-1=0
y k=olA=k -1 =k, = -2 Chon
2
1
Viy: k=~-=
ay 2
Cau 28: A

ol=|d+d|=18
Vi vy thét — dnh 80 nén:

d+d =-18 - (1)
1 1 1

o= 4= 2
I T @)
f =20cm 3)

Tir (1), (2), (3)

4% + 18d — 360 = 0 = {91 = ~30cm (loai)
dg =_120m

d=12cm = d’ = -30cm
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d+d'-4,5f:>%+g=45
r-fod o d o d gl
f f f
1 f-d d 1
=201 21-24d
"k f ff k )
‘ - [k, =-2
=>k?+25k+1=0=> 1
k, =—
2
Cau 30.D
Cau 3l. C
Cau 32. A
e Véi f, = 1,5cm |
d; = d,.f;, _ 15215 - 114em

d, -f,  152-15
e VGif, = 1,415cm
g, = dofs _ 1521415
d,-f,  152-1415
Vay giéi han lam 18 cGa mét tir 20,5cm dén 114cm
Cau 33. C

= 20,5cm

— Tiéu cy kinh: f = % -1 _08m = 80cm

1,25

- Cyc vién cia mét khi khong deo kinh
. d,f 8080

d = = = o0

T4, -f  80-80

— Cuyec c4n ctia mit khi khéng deo kinh:

4 - 4.f _ 2080

© d,-f  20-80

= 26,67cm

Cau 34. Chon C

Cau 35. Chon D

Cau 36. Tacé: A =5.10"m; S;S; = a = 0,5mm = 5.10*m
D=1"%L=13mm = 13.10°m
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Ap dung cong thic: i = AD
' a

Ta 14p ti s6 2L— =n+x(x:la phan thap phan)
. i

e S8 van sdng la: 2n + 1
e S6 van toi:
-~ Néux< 0,5 = van toi 1a 2n
— Néux>0,5=> 88 van t6i la 2(n + 1)

Ap dung vao bai: l;’- =6,5=6+0,5

=>Sovantdila:2n + 1) =26+ 1) = 14
Vay chon A.

Cau 37. Dya vao hinh vé I .T’ /D/

Ta c6: IT” = h.tgr,

]
. Tq1 :
ID’ = htgrd ' :
T
TP =TP =IP’ - IT Y !
= TD = h(tgry — tgry) (*) T. b
Mat khac ap dung dinh luit khic xa, ta ¢6:
sin60°
i = — =t = 0,856
sinry 133 gry
sin60"°
inr, = - = tgr, = 0,847
sinr, 133 gr,

Thay vao (*) = TD = 2(0,856 — 0,847)
=18.10%m = 1,8cm

= Chon A |
Cau 38.
. . .. AD .. . B C n
Ap dung cong thic i = —— doi véi anh sang cé bude séng A, =
a '
6 )
_0611)03 2 21,2.10%m = 1,2mm

Goi k; 1a s6 khodng cédch van ti van trong tdm dén véi van tring
dau tién d6i véi buc xa A, va ky 1a s6 khoang van tif van trong tam
dén van trang dau tién doi véi bic xa A,
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AD _p ,D
a a
> ki = kg = E‘— = LY = é
k, A, 6
Vi khodng cach k; va k; 1a cdc sd nguyén lan cia khodng van i; va
iz, do d6 vén tring nhé nhit ing véi cdc gia tri cia ti s§ trén:
ki=5vaky,=6 ‘
Vay khodng cach nhé nhit giifa hai van trung nhau la: .
Ax = klil 5.1,2 = 6mm

Ta cé: 'k]il = k2i2 = k1

= Chon B
Cau 39. Vi tri vin sang bic 4 dng v6i anh sdng mau dé.
42,D
= 1)
a
— Vi tri vin sdng béc k dng v4i van sdng cé budc séng A.
kAD
Xy = —— 2)
a
Néu van nay trang véi van sdng bic 4 cha 4nh sdang doé thi:
Xy = X4 3)
(1), (2) va (3) = kl—D- P e @
a
Theo dé bai:
0,04pm < A < 0,76pum
o 004<*a co76 ®)
a
Thay A3 = 0,75pm vao (5)
=39<k<75

Véi k 1a nhilng s6 nguyén nén chon k = 4, 5, 6 va 7 khi
k=4=2 =075um = A
k=5= 2 = 0,6um
k=6:>).3=0,5um '
k=7 = A=4 = 0,42um
Viy van bac 5 cla 4nh sdng tring c6 budc séng A,, vin bac 6 cia
anh sdng tring buéc séng A3 va va van bac 7 cia 4nh sdng tring
c6 budc séng A4 trung véi van bic 4 cua 4nh sadng mau do.
Viy chon D
Céu 40. Chon C
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Céu 41. Chon C
Cau 42. Ap dung cong thic A = %E-
_ 6,625.10™.3.10°

= 0,651
=% 19x16.197° wm
= Chon B ‘
Cau 43. Cong thoat A caa kim loai; EAE =A+E4
-34 8 .
A= he E, = 6,625:710 .3.}3 _12
A 3.107.16.10
= A =29eV
S& photon chiéu dén 1m? trong mét giay la:

L _Ia_ 33107
he 6625.10%.3.10°
Sé6 electron can tim:

= 4,53.10" photon/m?s

w20 0,2265.10" photon/m’s
100
= Chon C

Cau 44.
Ta c6: Eq — E3 = (B, - Ep) — (E3 — Ey)
- E _ he he

L Ao L
= Ag3 = M = 1,8729um

A':m BRAZ
Tudng tl!: Ass = .ilﬂ
32 ~ 52
A'32-)"62
l32 _)‘62

= 1,2813pm

Aes =

= Chon B
Céau 45. Chon A
Cau 46. Chon B
Cau 47. 'B + ;X 5> a+ ;Bc

Tac6:10 +A=4+8>A=2

5+Z2=2+4=7=1

= {A_=12 = Chon C

= 1,093pm
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Cau 48. 16g oxy — N, = 6,022.10% nguyén tit/mol
1g > —I—}é‘- = 376.10% nguyén ti

= Chon A
Cau 49. Ta cé:
E =mc% m = 1kg = E = 1(3..10%)% = 9.10'%J
VilMeV=16103] =E-= --3'1-0—1__61?' = 0,562.10°MeV
1,6.10
= 1kg = 0,562.10°°MeV/c?
= u=1,66.107%.0,562.10°" = 933MeV/c*
m, = 1,0073u = 1,0073.933 = 939,8MeV/c?
= Chon D
Cau 50. Ta c6 phuong trinh phdn ing hat nhén.
20p ., tHe —» 2Pb
S6 hat nhan %P, ban dau
No= M N, = 100107 6,02.10% = 2,866.10%
M, 210
S6 hat nhan Z°P, con lai sau hai chu ki bdn ra
(138 x 2) = 276 ngay)
N=No _ Ny
24 4
S6 hat nhan da phan ri tir trong thoi gian trén.

AN =Ny - N = 3210 = 2.15.10%

= Chon B
PE 3
Cau 1. Chon D
Cau 2. Chon D
Cau 3. Chon A
2 2
V2 - Q)Z(Az _ XZ) - 0).2 - A" _ 4007'[ 3 - 47'[2

A? _x® 207 -10?
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(Vé’iA: % =20cm)
o= 21t:>T-~23 = 1s
[0}

Ciau 4. Chon B
Dua vao db thi: ¢ A = 10cm
13 1

oT= (————)10” =0,02s > ® = — = 100nrad/s
6 6 T
. . 1
“ t=0 X =Asinp=5 - sln(p—-z—
= Awcos@ < 0
cosp <0

5n
= ¢ = — rad
*=%
Cau 5. Chon C
Vit dao dong diéu hoa: x = Asin(ot + ¢) véi w? = %
Theo dé bai khi x = —af = -0,01/ thi v = n.10—2, m/s
n®.10™

2
Dung cbéng thic A% = x% + (XJ => A =10212+ =
Y g

l

A? = 10,2 + [). Miit khéc E = ém'mZAz
~ 104 = -;—.0,1. 1—10-.10-4(12 +D=P-0=0=1=1lcm.

:w:ﬁ:nrad/s

A= +2cm.
Tait=0x=-ol =-0,01.1 = 10?m = —-lem, v = n cm/s

. 1
A =-1 ing =-=
{ sin@ _, |sino 2:>(p=—grad

Awcosp = cosg > 0

Phuong trinh x = /2 sin (nt - g) cm

Cau 6. Chon D
te0 o {x=Asin(p=O:(p=0
v>0

= Phuong trinh dao dong x = Asinot
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1 1 A\/g.wﬁ

X = Asin—®=—— = sin— = —
t=gs=> 60 2 60 2
v>0
o n
= — = — = o = 20nrad/s
60 3

Taix=2cmtacé v = 40n+/3 cm/s

. ~ 2 2 :
= A= x2+(y—) = \/22+(£)—7—t—\/—§) = 4cm.
® 201t’
Céau 7. Chon C

Cau 8. Chon B
Cau 9. Chon A

-3
V= \/% véi p = bLL 6.10 5 =102 kg/m

l 60.10°

V= 2,25 25 = 15 m/s.

OO

Cau 10. Chon B
a) M nghe dugc 4m to nhit:
MS; - M.S; = kA (1)
0<SM<S;S,; (2) -
= (5,S; - SlM) - S;M = 8;S; - 25;M = kA

:>SIM— —(slsz-kx) (ss kf)
(2):>s,sz=k% >o=>k<slsz.1 = 6,67

vaSlsg—k—f—<ZSSQ:>k>-8182— 667

Vi M la diém d4iu tién khi tir S; dé€n S; nén S;M la nhé nhit tuc 1a
k phai 16n nhét: k., = 6

= 8;Mpin = % (sls2 - 6%) = 0,25m

Cau 11. Chon A
Cau 12. Chon B
Céau 13. Chon C
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Cau 14. Chon C

7= Yo _ 50v2 _ 00
L - &’
tgo = 20 =3 = Zc = VR
7= JR?+Z = JR*+(J3R) = 2R =500
S R=250 = Ze=2643 »C= L - L 10 p
Z.®  25y3.100 25V3n
Céau 15. Chon D
2 ; 2
P=RE=RY =R= o~
Z R +(Z, - Z.)
U
Véi Zy, = 140Q, Z¢ = 200Q, U = =2 = 200v
L C \[é
2
= 320 = —220—0-3-2-: 320R? — 200°R + 320.60° = 0
R* + 60 :

hay  R?- 125R + 3600 =0
= R = 45Q hoic R = 80Q.
Cau 16. Chon D

Theo dé bai: usyy nhanh pha hon uyg mét goéc —g—

Pha usm = pha ums + g

Hay o OMB + n = tgo 1
AM = OMB by AM = —
2 tgoums
Z, 1
proen ] R = _Zg
Z, R R? 100? 100
= —= = — = ZC = — = = —
R c Z, 10043 3
(Zy = Lo = NE) .100m = 100+/3)
T
~C=t 1 _ 8 joep
Zew 100450,
V3’
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- Cau 17. Chon A

Msy thd nhat: f, = %}OB - 196982 = 60 Hz
Méy tht hai: = 22 =60 = n, = 3600 _ 3%)9 = 600 v/phat
p

CAau 18. Chon A
2
Coéng sudt hao phi trén dudng day: Ap = RI® = R.g—z

332
20-(m = 1652W
116°
Cau 19. Chon D
Cong sudt téa nhiét trén bién trd:
2 2 2
Pr=RE=RD_ - " ___ U
Z R+r)*+Z; (R+r) L4
R R
U? U?
Pr=—; 2 2. = 2 .72
R°+2Rr+r +Z_L R+T +ZL+2r
R R R
D& Pgruax khi mAu s6 phai min, ding hé qua Cési.
R+ r’ + 72 : e r’+ 7

+ 2r nhé nhat khi R =

R®=r’+Z! >R= r* +Z2 =250
P U? _(40V2)* _ 40W
e 2(R +71) 2(25 +15)
Cau 20. Chon A
Cau 21. Chon C
Cau 22. Chon C
Chu ki dao dong ctia mach la

T = 2aJLC
2
= 12,66pF

=C=

n°.L
Cau 23. Chon' B
~ Bu6c séng:
A =2n.3.10% JLC
}\'2

= 4.(3.10°°L =1,58pF
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Cau 24. Chon A
Céau 25. Chon D
Céau 26. Chon C

11 1
— = — g —
f 4 d

Sogo 4 200200 o

T d-f 20-(-200
Véat cach guong 10cm.

Cau 27. Chon B
l=d -d=18 = d' - d+18

11 1
f d d

.~ |d, =18cm
Nghi¢m: {dg =-12cm (loai)

Céiu 28. Chon B
l=|d+d]| =18

d+d =-18
1 1 1 :>d2+18d-360=0<:>{
foaa |

d=-30cm = d’ = 12em.
Cau 29. Chon C

e Vi tri dnh s’ khi chua cua thiu kinh:
df _ 155.10 0,

&= - - 30cm.
A f " 1p_10 Jo0m

- d*-6d-216=0

d, = -30cm
d, = 12cm (loai)

e Sau khi cua thau kinh:
Anh cta s qua 2 nifa thau kinh 1a
M va N van cach thdu kinh 30cm.

SVF\I
0,

S)
0

Ap dung tinh déng dang cta 2 tam gidc ta cé:

59 .99 sm-00, 58
SS' - SM SO
SO + 0S'
S'M = 00,. 22
" 80
=05 2+30 44
15

=> MN = 25’'M = 3cm.

1
]
F !
'
' .
1
N
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Cau 30. Chon C
Cau 31. Chon C
Cau 32. Chon B
— Db tu“eaa kinh nhin xa

D=+ =1 __rai-op

f,  -0C,
— Tiéu cy kinh doc siach
dd’ 25(-40)
fy = = = 66,7
2= d+d  25-40 em
— D% tu kinh doc sach
Dp= L =15 di-op
f2
Cé: Dz = D1 + Do
D% tu kinh ghép thém:
Do=D;-D; =1,5-(~1)

= 2,5 di-op
Cau 33. Chon C
Do boi gide: G = k. ]d]B+l
Véild = —y—— = —5i = ~30cm
—f 5-6
ok = -—(—1- =6
d
=G =4,69
Céau 34. Chon D

Céau 35. Chon B
Céau 36. Ta ¢6: S,S; = a = Imm = 10°m
D = 2m; A = 0,5um = 5.10"'m
Ap dung cong thitc i = AD _ -———5’10::'2 =10"m
a 10
Khoang céch tif vin séng bic 3 bén bén nay vén trung tdm dén
vin sang bac 7 bén kia vén trung tam la
Ax = 10i = Ax = 10.107° = 10°m
Ax = 10mm.
=> Chon B.
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Cau 37. Ta ¢6: A = 0,5um = 5.10"m; a = 0,5mm = 5.10“m; D = 1m

Khi lam thi nghiém:

+ Trong chan khéng: i’ = AD (1)
a
+ Trong mdi trudng: i' = AD (2)
a
W g1 _ Ay M 3)
(2) it A
+ Mat khéc e } & =n (4)
== V }\, .
(3)va (40 =1 = —, = % = 0,75mm = Chon D:
n

Cau 38. Khi hai trung nhau, ta cé phuong trinh:
X1 = X2

a a
Theo dé ta cé;
227\.1 = 32}\.2
a Ca
2 2

= A = gll = 5.0,603 = 0,401 pm

Mt khéc: i = 22, = T()%? .0,401.10° = 0,802.10°m = 0,802mm
a

=> Chon C.

Cau 39.
Ap dung céng thic tinh bé réong quang phé

ax= 52 G,
a

D =2m
a=510"m
Ay =75.10°m
A, =40.10°m
eBacl:k=1

véi

= AX; = 3—(75 - 40).10°%=14.10"m = 1,4mm

5.10"
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eBac3: k=3

= Axj =3 2 (75 - 40).10°% = 42.10*m = 4,2mm

576—4_
= Chon C.

Cau 40. Chon B

Cau 41. Chon B

Cau 42. Ap dung dinh ly dong nang

—l-mvg =elU, =V, = J@l
2 m

~19 '
vy = \/2'1’6'10 1,26 _ ) 0666.10° my/s

9,1.10%
= Chon A.
Cau 43. , ,
Khi chuyén tif midc ning lugng n > 2 xudng mdc ning luong n = 1
thi nguyén t& hidrd. phat ra prétén c6 bude séng duoe xac dinh béi
h.f= P?L'_c =E,=E,= 13,6(-217 - nlg) (eV)

he

[13,6.1,6.10‘19(512 %ﬂ
n

BuGc séng gidi han dusi khi n = 3 la:

A= (SI)

Ay = he ——~ =6,57.10"m = 0,657um
13,6.1,6.107" (~2-2~ - égj
Buéc séng gidi han trén khi n = « 1a:
Az = __he - = 0,365um
13,6.1,6.107" (—5 - 0) '
2
= Chon A.
Cau 44. Ap dung phuong trinh Anhxtanh:
’ 2 . .
hf, = A, + L G
, 2
2
hf = A, + %"% (2)
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Ap dung dinh li dong ning:

—;—mvf = elU, (3)
Emv2 =eU; 4)
(1) va (3) = hf; = A, + eU; (5)
(2) va (4) = hfy = Ay + €U, (6)

(6)va (5) > h (f; - f)) =e(Uy; - Uy)

o &U,-U) _ 16.10(8-6,6)

f,—f  (2,538-2,2)10"
h = 6,6272.107Js = 6,627.107%* Js
= Chon A.

Cau 45. Trong 15,9949 gam O c6 6,023.10® nguyén ti. Mdi hat
nhan nguyén ti cia ;°O c6 8 ptoton.

Cho nén proton trong 15,9994 gam ;°0 13
8 x 6.023.10% = 48,184.10**proton
= Chon B.

Cau 46. Vi khoi lugng tinh hat o 16n rdt nhiéu so véi khéi lugng tinh
cla electron, khéi lugng tinh cia y xem nhu bang khéng. Dua vao
hé thic Anhxtanh — phéng xa o 14 mat nhiéu ning lugng nhat =
Chon C.

Cau 47. Ap dung cong thitc d6 phéng xa

Ta cé:

HeoHpe® ste_ L g Ly 5590, 197 o rros nam
0,693 " H, 0,693 1350

= Chon A. '

Cau 48. Tacé;t =7 x 8 =56 ngay = 7.T
Ap dung cong thic: m = mp . 27*

m, _m, _ 100

>m= —- = = —
27 27 128
= m = 0,781g

= Chon B.
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Cau 49. Ap dung dinh luat bdo toan s§ khéi va bao toan dién tich
cia hat nhan X.
YB + 32X — iHe + ?Be
Theo dinh luat ta cé;
10+A=4+8:3_A=2
5+4Z2=2+4>72Z=1.
Vay hat nhan X 14 hat nhan dotori
X = *D (hay X = He)

Chon A.
Cau 50. Ta c6; E = mc? = 1(3.10%)% = 9.10%J
E 9.10° 9 1
— = =210°14
Q" 45.10° an
= Chon B.
PE 4
Cau 1. Chon D.
" Cau 2. Chon B.
Cau 3. Chon D.
v Ao =AZ" - 828 g si
, T 60
40

Cau 4. Chon B.
Ty =2n my ::T2_4n211:’

Ty = 2n 2:>T2_41t2nl‘1{2.

’m +m m . .
T =2n "Lk—l —'——>_’:[‘2=47t2—-1‘(-L +47t2'T2 = le + Tj

T™=0,62+082=1=>T=1s.
Céau 5. Chon C.
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Téng hop x; va x,.
1 T

A
tgo1e = —1 = ‘-—' = P12z = é

Ap= JA2+ A2 = [15°+ J3 em.

X1z = /3 sin(ot + %)cm.

Téng hop x12 va x3. Vi Ajp = Az nén hinh binh hanh tré thanh hinh

thoi —» dudng chéo chia déi géc 6 dinh = ¢ = % + —g = —g— rad.

A=A, = J§ cm (Do tam gidc déu).
Vay phuong trinh dao dong tdng hop la: x = -\/§ sin(ot + —g—)cm.

Cau 6. Chon A.
Tai vi tri cAn bing kAl = mg.
Véi m,: kAl =mlg} . Al myp -

m,: kAl, = m,g AL, r_n: L=l

=l =2l -~ Il = 2.31 - 32 = 30cm.

m,g 0,1.10

A, (31-30).10°

Cau 7. Chon D.

Cau 8. Chon D.

Cau 9. Chon C.

+ Phuong trinh dao déng tai O:
up = asin(ot + @).
t=0thiu=0,v>0=>0=0.
= gﬁ = 35 = n rad/s = up = 1,5sinnt (cm).
T 2
+ Phuong trinh dao déng tai M:

=> K= = 100 N/m.

UM = 1,5Sin(1[tb- 2Tﬂ:dm)

+—2;—d=2nz>k=d=6cm.
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uy = 1,5sin(nt - 2n. 15

) = 1,5sin(nt — g )em.

Vé’it>%~=M=—]3§:g=o,5S.
v A 6

Cau 10. Chon A.
dmin = 80cm, Ap = an%‘" =7

A = 2dpn = 160cm => £ = ¥ = 209 _ 951,
A 160
Cau 11. Chon C.
Cau 12. Chon D.
Cau 13. Chon A.

u nhanh pha hon i1 géc 60° = ¢ = 60°.
tgo = 2b = VB =7 = VBR = 1003.

:)L:IEI—‘— = 100\/§ = —@H

[0 —1001t T on

P=RI2v6iI=%= U ___ 120,64

JR* +Z} 200
P = 100.(0,6)% = 36W.
Céau 14. Chon B.

Uz + Uj =20 (1)
Us, + Uy - Uc)* = 20 (2)
Uc = 2042 _ (3)

Tu (1) va (2) :)Ui = (UL— ]Jc)2 3 2UL = UCI-DUL = % = 10\/§V
(1) = Uy, =102 V.

U, -U 10v/2 - 2042 ' n
t i = L € = =-1= i=——rad.
= g(Pu/ URD 10\/-2— ‘ ‘(Pu/ 4
U 10v2 :
Ta cé Z;, = Lo = 100Q I=——I—‘—=-————---=0,1\/QA.
a Co 4y, o = ZLv 100
U 102
Ry = — = —Y2 = 100Q.
I T YW
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Cau 15. Chon C.
f = np vé6i n 1a s6 vong quay trong 1 giay.

= f = 60 = 15 vong/s.
P
Céu 16. Chon D.
’ 2
Cong sudt hao phi dién ning AP = Ry;,I% = Ry, II}Z
612
AP =25 300 5165w
(220.10°)
Cau 17. Chon A. '
' 2 2
Dién trd cida ban la: R = u = 2007 = 40Q.
P 1000

L nhé nén coi ban 1a nhu dién trd thudn nén dong dién qua ban la

cung pha vé6i hiéu dién thé.
1 = Ipsin(100xnt) (A).
Véilo= Jo o 100V2 _ o s 5y
R 40
i=2,5v2sin100nt (A).

Cau 18. Chon A.

Néu cuon day khéng ¢6 dién trd thuin usy sém pha hon i mét géc

2
L—lc— trdi gid thi€t — cudn day cé dién trd thuan.
U2, = U2+ (U, -Ug)? =120° - (1)

= |UL - Ugl = UL
U2, = U+ U? =120 (2)} SR et
uam va uup léch pha g = tgoam.tgoas = 1.

:>UL(UL—Uc)=—Uf :)UC>UL:> Ui = Uf f UL=Ur.
(1) >U,=UL =60J2V.

U 602 U 60/2
I=-L = "2 -122A=r= 2 = 22¥2 _500.
Z, = 50 T T 12
_ U 1202
Uc =2UL = 12042 => Z¢ = —C = = 100Q.
C L C I 1’2\/-2-
-4
c=.1 _107 g
Zew om

8 N . ;T NN N 2
- ma uam s6m pha hon usp goc 3 = 1 va uag cung pha = o° =
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Cau 19. Chon D. '
Duya vao d6 thi khi t = 0, i = 0,6A.

Khit:O:»i:Iosin(pr-O,G:sin(p:—;—:9(p=%rad.

Mit khéc t = 0,01s = i = 0 = 1,2sin(0,010 + %) =0

= sin(0,010 + ) = 0 = 0,010 + g =@k+Dn

Véik=0:>0,01w=1t—%' = % D= 253?“ rad.

T
t+ E) (A).

250~

=1i= 1,2Asin(

Cau 20. Chon B.
Cau 21. Chon C.
Cau 22. Chon D.
e Khi L mic véi Cy:
1
f = ==
' 2n,/LC,
e Khi L méc véi Cy:
1
fo = —uo
an
e Khi C, // C; mic véi L:
o 1
~ 2rJL(C, +C,)
T (1), (2), (3):
1 1 1
—f—z— = _f? + ?27 :>f=6MHZ
Cau 23. Chon C. N
Ti biéu thie: A = 27.3.10°VLC
)\'2 .
T 4n0.(3.10°° L
e VGi A =24, =16m
= C = C, = 2,88pF.
e VGi A = Ay= 50m
= C = C, = 28,1pF.

(D

(2)

(3)

= C
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Cau 24. Chon D.
Cau 25. Chon A.
Cau 26. Chon D.

1 1 1
f d d
o d’ d =5cm
K=-—=2
d [ {d'=—10cm
f =10cm
Cau 27. Chon C.
N d' 1
Licdau: K; = -1 = —~— = d, = 4f
uc dau 1 dl f'_dl 3_:> 1
desau:K2=—22.= d __2 :>d2=§£.
' d, f-d, 3 2

bg doi vat:
Ad=d;-d;=-15
& — —4f=-— =-15 = f = 10cm.
2 2
Céau 28. Chon B.
Ngdm chimng 6 C,
d.f _ -155

= 37,5cm

T A f T15-5
D béi giac
d, -15
Gc = F = ——t = -7 = 4
K d, ,75
Ngdm chirng é Cv:
d f -50.5
vE Y = = 4,55
d-f -50-5 em
Do bdi giac: ‘
G =K. 2 -4 P
oC, ~d, OcC,
- _._.—io_.'l_5 = 3’3
4,55 50

Vay:3,3<G <4
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Cau 29. Chon D.

So dd tao dnh: A — > A, —— > A,
. d1 —————l d’l, dz e 3 d’g
e V6i thau kinh L;:
d, f ’
d’) = —17L - 190cm.
1= g op, o0

e Vé4i thau kinh Lg: .
d2=l—d’1'=l;120.
d,f, _ —40(l-120)

d, = =
2T 4,-f,  1-80

DPé anh cudi cung & vd cuc thi d’; = ©
=1-80=0=1=80cm.
Cau 30. Chon A.
Cau 31. Chon A.
Cau 32. Chon B.
Tiéu cu cha kinh:
fo dd {d = 25cm

T d+d |d = -40cm
= M ~ 66,7cm.
25-40 -
D6 tu cta kinh:
1

D=1 ~15 disp.
2 0P

Cau 33. Chon A.

1 1 1
Tiéu cu kinh: D = ~ '
iéu cu kin ; N
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M4t dit cach kinh 5cm => trung tiéu diém F’ ca kinh.
D6 boi gidc: S '

ta —-ég
tgo go*D
Gr=tgoc AB
0 t -
ga £
:>G=E=EQ =4.
f 5

Mit dat tiéu diém F cGa th&u kinh thi do bbi gidc khong phu
thudc vi tri vat.
Cau 34. Chon A.
Cau 35. Chon A.
Cau 36. Chon A.
Ta c6:a = 1mm = 10°m; A = 0,5pm = 5.10 'm.
Ax = 4i = 4mm.
T phuong trinh Ax = 4i = 4mm = i = 1mm = 10°m.

. -3 11-3
Mat khdce ta c6: i = AD D=2 _ 1—0-—197——
a A 5.10°

= D =2m.
Cau 37. Chon C.

Tai M van sdng bac K tng véi: x = Ki.D
a
ax 3,3.10°°
A= = = .
T KD k™
> A= ﬁpm

So véi diéu kién cta budc séng dnh sang tring, ta cé:

0,4pm < 3}'(3 < 0,75um

=44 <K<825.
Suy ra: K = 5; 6; 7; 8. _
— Khi K =5 = %, = 0,660pum — vach sdng mau d3.
— Khi K = 6 = %, = 0,550um — vach sdng mau luc.
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— Khi K=7 =5 A3 = 0,471pm - vach sdng maa cham.
- Khi K =8 = A, = 0,412um -» vach sdng mau tim.
Tai M ¢6 4 vach sdng mau d6, luc, cham va tim.
Cau 38. Chon D.
Tacé Ax = 3.10°m; D = 3m; a = 1,5mm = 15.10™*m.

Ap dung cong thuc: i = AD == ia
a D
_3' ‘
Véii= g = _3_10 — 10-3m
3 3
-3 4
0r = 10810

Céu 39. Chon B.
Ta cé: D =3m;i=1,5mm = 15.10*m.
A =0,5um = 5.10"m. ‘

Ap dung cong thic: i = *2
. a

fao MD_BIOTB
1 15.10™
= a=1lmm. '
Cau 40. Chon B.
Cau 41. Chon A.
Cau 42. Chon A.
Vs

Phuong trinh Anhxtanh: %E =A+ >

(1)

Theo dinh li ddng nang:

2 .
mv mv e .
eUAK= 2A - 20max ; VO1 Uka=-Upvava=0

= U = —fmax (2)
6,625.107.3.10°
35.10°®

1 6,625.107*.3.10°
-16.107" 35.10°°

= Uh = 1,07V

1N&2)=>Uy= 1 ( - 2,48.1,6.10“19J véie=-1,6.107"
e

= Uy = - 2,48.1,6.10'19J =-1,068V.
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Céau 43. Chon A.
0T§.ns6f1:I=0<:>UAK$03Uh=O

2
' Matacé:eIUhl=m—V;m—ax=0:>hf1=A | (1)
e Tan sd f;: Phuong trinh Anhxtanh cho ta:

2
hf, = h(f, + 10%%) = A + ™Voomax

2
= E’%‘éﬂ = 10%h (2)

1

Binh 1i dong ning cho: 11,425.107%° — —z—mvﬁzmx = lelUsxk (3)

, 1010 _ 1015 -34
Tir (2) va (3): Upg = 11,425.IQ - i(())—1;6,625.10 =3V

Cau 44. Chon A.
Khi electrén chuyén tu quy dao dimg M vé quy dao dirng L thi dé
gidm ning lugng la:
AE = E; — E; = 1,89eV = 1,89.1,6.107°J.
Phéton phét ra c6 buéc séng A:

hc he
=AE = A = — = 0,658um.
AE Hm

DPay la budc séng cia vach mau dé thuoc dday Banme.
Cau 45. Chon A.
Phuong trinh phén ri phéng xa cda Urani:
U > U +XiHe +Y %e
X: S8 hat o va Y: S8 hat electron.
Dinh luét bdo toan dién tich va s§ khdi ta c6 hé phuong trinh:
238=234 +X4=Y.0
92 =92 +X.2 +Y(-1)
=>X=1vaY¥=2
Vay hat nhian %;U d4 phéng ra 1 hat o va 2 electron.

Cau 46. Chon D. .
Hién tugng phéng xa do c4c nguyén nhan bén trong cua hat giy ra
né hoan toan khong phu thuge vao cdc tic dong tir bén ngoai. Hién
nay ta chua ¢é cdch®nao c6 thé lam thay ddi hiing sé phan ra
phéng xa A.
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Cau 47. Chon B. .
Phuong trinh phéng xa: *5U — Xa + Y~ + "5 Pb
Ap dung dinh luat bdo toan dién tich va s& khéi:
Ta c6: 238 = 4X + 206 = X = 8.
92=2X-Y+82=Y=6.
— Phéng xa 8a va 6§".
Cau 48. Chon B.

‘ 4
S§ nguyén td ban dau: Ny = NA.%?[— = 6,023.10% (ﬁéj
= N, = 10,852.10*".

S& nguyén t Radon con lai sau thdi gian t = 1,5T.
N, 10852.10*

Tacé: N =Np2¥F= -2 = 2 ——
27 22
21
o N = 1085210 _ 5836107
: 2\/2'

Céu 49. Chon B.
Didu kién can bing phong xa: H; = Hy < LNy = A:Np

N _Ny

T, T,
= Ny e Do 2 9096 640
. N, N, - 100

=T, =6.10° x 4,5.10° = 2,7.10° ném.
Cau 50. Chon B.
Ap dung dinh luat bdo toan dong lugng:

Ta cé: P, = Py + Do = MV, = MV + MV, (1)

Theo d4u bai do hat nhdn me A ding yén = v, = 0 (2

Tu (1) va (2):
= _Ms < 0.

B ma

Vay van t6c hai hat sau phdn dng c6 ciing phuong, nguge chiéu va
c6 db 16n ti 18 nghich véi khdi lugng.

< ln<1

= myVy =-mv, =
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Cau 1. Chon A
Céiu 2. Chon B
Céau 3. Chon A
Hon bi qua vi tri cAn bing x = 0

X = 4sin(2nt +g) =0 = sin(2nt+%) =0

:>021tt+g=k2n

t=—l +k
4

k=1:>t=§s=0,758

-2nt+g=n+k2n

t=l+k
4

k=0=1t=0,25s.
Cau 4. Chon A
Hai 16 xo mic song song nén ky; =k = k; + ky

m m
T=2n|— =T =4n® —
= n\/;' = s T
1 k k, k, 1 1
— = = - = — 4+ —
T 47’m 4r’m  47’m T T;
_ TT, _03.04
Cau 5. Chon B
+ Trong lugng bidu kién p' =mg +

=

= 0,24s

"+ p’ =mg + f = mg + qE (q c6 thé duong hodc 4m)

g-g+ L
m

Ti=2n ! =5To=5.21‘t\/z:>&]—3—=—%g
m

(+)
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q.
Cau 6. Chon D

sin(0,51rt - E) Y8
3) 2

v<O

X = 4sin(0,51tt——g) =2J3 =

S o0smt- & = 2F 4kon
3~ 3

O5mt=n+k2n>t=2+4kvéik=0=t=2s
Ciau 7. Chon A
Cau 8. Chon D
Ciau 9. Chon C
Do day c6 1 ddu tu do = dé c6 séng ditng thi l = (k+%)%
3 A 4

eK=1=2l= -\ él:>V kf——1224 38,4 m/s
22 3 3

\‘l

2
tdn s6: f = — = — =—?Lsi£56Hz.

Mo4p 44,
707

. Cau 10. Chon A

dl—d2=k)\.

d]+d2—AB
~a, = AB 2

2 2
0<d; = £+k&<AB
2 2

=0<2+0,lk<4
= -20<k <20 viyk =-19,..0;...19

k c6 39 gia tri — trén doan AB c6 39 gon séng.
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Cau 11. Chon B
Cau 12. Chon C
Cau 18. Chon A
Céau 14. Chon B
e Khi dit vao hiéu dién thé mét chiéu
=R = v = 9 = 18Q
I 0,5

e Khi dit 6ng day vao hiéu dién thé xoay chidu;
z=Y .2 _30q
I 0,3

= JRE+Z2 =7, = J30° - 18° =240

Cau 15. Chon C

Z=[Ii 100‘/_-50\/’0

Z=RE+Z =50420Q 1)
’Icl;émphahdnumc}tgécz—:(p:g:>tg<p=1

:%:1:ZL=R @) |

Ti (1) va (2) = R = 50Q, Z; = 50Q = L = 2iH
i

Cau 16. Chon D

Uy =17, = Uz, _ U

U
R+ @, -2 [RP+7i 2z, |y
A

Diit x = Zi =y=R+ Z2)x - 2ox + 1
L

ULmax thi Ymin =y’ = 2(R? + Z2)x — 2Z¢ = 0

2 2 Q)2 2
:>l=ZL=.R +2Zg =(20\/3) +(60) =SOQ:>L=O’8H
X Z. 60 n
ULmax = 240V

Cau 17. Chon D

1 s6m pha hon u mét géc 135 == grad
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~Zc
tgep = —ﬁ— = -3 2Z:=J3R

J3R 1

E—Z—RE = » = GOHZ

3
T 107, 10043

1211\/5

Cau 18. Chon D
Khi d&u hinh sao vao mang dién ba pha thi hiéu dién thé& ¢ hai
d4u mdi doan dayla hiéu dién thé pha U,
U, 190
U,= -4 = —= =110V
T3 B

Cong suat tiéu thu cda mdi cudn day P, = % 2208

= "~ ="736W
3

Cau 19. Chon B
A

7. = L.o = 200Q = Ip =

U, _100V2 _ 2
7 200 2

L

Zc = 1 - 1000 = U = 100.12—g =502V

C.o
i= _\/_i sin (IOO’Trt 4 T_ Ej = —\/z sin (1001tt - EJA
2 3 2 2 6

Uc = 502 sin(lOOnt --—’é - -;-j = 5042 sin[loont - %’EJV

Cau 20. Chon B
Céau 21. Chon C
Cau 22. Chon D
Buéc séng mdy thu dugc:
A = 2r.3.10%. JL.C
Véi C = C; = 10pF
A=A = 13,3m
Véi C = Cy = 250pF
A = Az = 66,6m
Céau 23. Chon A’

Cé: -;.C.U?, - SLL =LT

1=U, € =53mA
VoL

Ciu 21. Chon D

p—t
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Cau 25. Chon D
Cau 26. Chon B

go A [d=-30em_ (3030

d-f |f =30cm -30 - 30

Céau 27. Chon A
ok:—i;—2:>d=2d

d

ol=l+—1~ r:>d=15cm,d’=30cm
f d d
f =10cm

Cau 28. Chon D
— Tiéu cyu cda thiu kinh:

ok:—%:Z:d’=—2d=—16

=d = 8cm. '
_ d.d _ 8.(-16) = 16em
d+d' 8-16

- Béan kinh mit cau:

: 1 1
=(n- 1)+
o )(Rl +R2J

1
=(n-1) =
@ )R

=>R=(mn-1)f=(1,5-1).16
= 8cm

Cau 29. Chon B dedos
L=|d+d’|=5< tes
d+d=-5

e Truong hop 1:d + &’ =5

= | e

=>d'=5-d

1 1 1 “ d, = 10cm
== =d°-5d-50=0

f d d :’{df—s (loai)
f=-10

d = 10cm = d’ = -5e¢m
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o Truong hop 2:d +d’ =-5 |

>d'=-5-d |
1 1 1 = d? + 5d + 50 = 0 (vd6 nghiém)
f d d

C4iu 30. Chon C
Cau 31. Chon B
Céau 32. Chon B
Po bd gidc khi ngdm chimng & vo cyc (mdt khong diéu tiét)
_ 3D {D = 25cm \

T ff, |8=1-f, -f, =255-5-0,5=20cm
= M = 200
5.0,5

Cau 33. Chon D
Tiéu ey kinh: D = 1 =>f= 1 = 1 = 0,5m = 50cm.
f D 2

Vi tri gin nhét con thdy khi khong deo kinh
&= df - 25.50
d-f 25-50
Vay vi tri gdn nh&t dat sich khi khong deo kinh cach mét 50cm.
Cau 34. Chon C
Cau 85. Chon A
Cau 36. Ta c6: S;S; =a = 1,5mm = 15.10%m; D = 3m
A =0,5um = 5.10"m. ‘
< \ .. _AD _ 51073 _ .
Ap dung cdng thic: i = P 10™m |
Khodng céch tif van sang bac 3 bén nay van trung tdm dén van toi
béc 5 bén kia vin trung tam la:
Ax =7,5i=7510"m
= Ax=7,5mm = Chon A
Cau 37. Ta c6 cong thic:
Vi tri van sing:

= -50cm

Xg = = =
a a
_ KCD _ K.0,5.1073,
fa
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Khi K = 1= xg; = 0,5.10°m
Khi K =5 = xg = 2,5.10°m.
Vay nhitng cdch giita van sdng bdc 1 va bac 5 1a
AXg = Xg5 — Xs1 = 2mm
= Chon D.
Cau 88. Tac6: a = 2mm = 2.10°m
D=1m;A=05um=510"m

Ap dung céng thiec: i = AD _ ELLI =2,5.10™"m
a 2.10
i=0,25mm.
S6 van sdng — van toi:
68 _ 68

Ta xét ti so6:

1. = =13,6 = 13 + 0,6
2i 2025 0,50

S6 van sdng la: 2n + 1 = 27
Do x = 0,6 > 0,5 = S& van t6i dugc tinh bang 2(n + 1)=2(13 + 1)= 28
Vay s6 van sdng 1a 27, s6 van t5i 1a 28.
= Chon C.
Cau 39.

D>A=s —H

a D(k + 0,5)
Thay x; = 72.10™m vao
2= 72.10™.5.10™*

Ta cé6: x, = (k + %J AD X4

2(k +0,5)
-7
5 < 18.107
k +0,5
Do 40.10°® (m) < A < 75.10°% (m)
18.1077 18.107 180
<75.10° >k +0,5 > =—=k>19
_ Jk+05 * 75.10° 75
18.1077 18.107
N >40.10° > k < —-05=4
k+05 ~ X 10107
=19<k<4

= k = 2,3 va 4 = Chon B.
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Cau 40. Chon D
Cau 41. Chon D
Cau 42. Ta c6 hé thic Anhxtanh vé quang dién

-}l(i =A+ mvg
2
m =9,1.10" kg
| h = 6,625.10™ Js
Vo = E(E~A) véi <C =3.10° m/s
m\ A .

A= 0,31.10_6m
A =248.1,6.10"J

-34 8 :
vy = |2 [B62810310° , gy 6100
19,1.10%|  0,31.10 \

= vo = 7,3.10° m/s

= Chon B.
Cau 43. Gidi han quang dlen caa kém:

-34 8
Agn = 26 o 862510 _‘;50 19~ 0,350.10°m

A, 56,8.10
Do: Azn < A < Ao :
Nén hién tugng quang dién chi x4y ra d6i véi catod la kali.

Van t6c ban dau cuc dai:
he hce 1 2

— = — + -mv,
A A, 2 ]
2he(1 1 2.6,625.10%.3.10°( 10°  10°
P Vo= T T -31
m (A 2, 9,1.10 10,438 0,62
vo = 0,541.10° m/s
= Chon A.
Cau 44. Ap dung phUdng trinh Anhxtanh
bﬁ =A+ vamax = E + mVOmax
A 2 A, 2

. 1 A « . o
V61 Wiomex = Emvf,max dong ning cuc dai cia cdc quang electron

1 1

= Wdomax =hc [X - X_J
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-34 8
Wy = 6,625.107%.3.10 (_1__ _1_) - 0,18.107 (J)
107° 83 332
Ap dung dinh ly dong nang: O — Wyomex = —€EIl
W 0,18.107" -
[ = Ddomex _ ? =1,5.10"% (m)
= eE 1610075107
= Chon C.
Cau 45. Chon D
Cau 46. Chon B N = Nee™
Cau 47. Ap dung dinh luat phéng xa
N _ 0758
N,
= Chon A.
Cau 48. Thdi gian cin tim: m = mee™** = Ine™ = /n -+
. m()
Vi = 12
T
=t= —T—.ln—% = 26—! § = 6,04 (nam)
’ - [n2 m 0,693 1

= Chon A.

Cau 49. Goi Ny 14 s6 hat nhan U238 lic ddu; N; va N, 1a s hat
nhan U 238 va s6 hat nhan Pb lic & thoi diém t, ta c6:
NQ—N1+N2VUIN1 I\]'()EB}Lt

Suyra:t:l.lnN—_}—l N+ N,
A N, A N1
Ta blé,t. N1 = EnLU)* .NA va Nz = —nl(ﬂ)) AN
A(U) A(Pb) :

Nén N, _ m(Pb)' A(U) - 238

N, m(U) A(Pb) 37.206

9

Tu dé: t = 4,6.10 ln(l + 238 ).: 0,2.10° nam = chon A.

0,639 37,206
Cau 50. Khoi lugng cdc hat nhan truée phan ng:
M, = my + m, = (13,999275 + 4,001506)u
M, = 18,000781u |
* Khdi lugng céc hat nhén sau phan dng:
M = m¢ + my = (16,994746 + 1,007276)u
M = 18,002022u > M,
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Phén Gng thu néng lugng
Ning luong thu vao: AE = (M, — M)C?
AE = (18,000781 — 18,002022)uC?
= 0,001241 x 931,5 = 1,1559 MeV
= Chon C.

Cau l.Chon A
Cau 2. Chon B
Cau 3. Chon A

2
T 21t\/: 1/4 -10 04

= g—ﬁ = _2_1;_ = bn rad/s
T 0,4

~Tai vi tri cdn béng

Ed=E—— 1’2E ,’20125 -005m 5cm
100

Céiu 4. Chon C
E- %mmZAz 0,125 = o?A? =

0,125x 2
“m
= 0?A’ = 0,25
Tait =0 = v = Ancosp = 0,25m/s @)
a = ~Aw’sing = —6,25v/3 m/s? (2)
(1)? = A’w?cos®p = 0,25 3)
Thé w?A? = 0,25 vao (3) = cos’p = 0,25 = cosp = +0,5
Do v > 0 = cosg > 0:>cos<p=0,5:>q>=i§

(2):>sin(p>0:>q>=§rad

% :wtg(p=25\/§ = o = 25 rad/s

Thé vao (1) = A =2cm
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Cau 5. Chon D

t=10T1=6T2-‘:>-’-I-‘—2—=-1—9 =§:>—~2—-
: Ty 6 3 T
2
ma T—22 = l—2 = 2—5 két hop I, — [; = 48cm
T A 9

= Iy = 75em, I, = 27cm
Cau 6. Chon C
Dua vao gidn d6

T2 25

9

A, A
A= AP+ A2 = 22+ @3 =4em [T |
- ]
A, 2V3 !
t = ——2 = — = 3 ]
E= A, T 2 v !
t
]
T o

D= 3 rad A, A

= Phuong trinh dao déng téng hop
X = 4sin(2nt + g)cm -

Cau 7. Chon C
Cau 8. Chon D
Cau 9. Chon C

A S t t o
S=vt=—=t> - === — = —t=10t
M T —jk T 2= 2n
S 995
A

Cau 10. Chon B
T = 0,2s, v = 40cm/s = A = v.T = 8cm

k = sz = ESQ = 2 = S8 cuc dai giao thoa
N=2k+1=5

Cau 11. Chon C
Ciu 12. Chon C
Cau 13. Chon A
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Ciu 14. Chon B

U? = U% + (Ug - Up)? = Ug = /507 — (60 - 30)° = 40V
P 20

P="Ulcosp =>I = ———— = ——~- =0,5A
S¢ ~Ucoso 50.0,8. )
R=Yr 800,72, =9t = ¥ _eo01-20H
I I 05 n
-3
Zo=Yc = 8 _1p005c- L -1 F

I 05 120.100n 12z
Cau 15. Chon A '

Uwus tré pha so véii 1 géc g
X 4t , 2m
Uwsp tre pha so v6i Uam 1 goc 3

= gidn d6 vecto o

Do Uyp = Uay = 100V = OEBM la hinh thoi
— BOM = EOB = g rad => AOEB déu => Uap = Uyg = Uam = 100V

= Upg = 1002 sin(314t - g W

Cau 16. Chon B

Z. = 100Q, Z¢c =40Q, U = H— = 120V
V2
- 2 2 2
P= R12 Rp‘z‘ = - R.U = _r_q L
22 " R+ (2, -Lo) R4 Lo —Zc)

R

Pé P,,,, mAu min. Ap dung hé qua Cosi

_ RS
R+ @I—‘-RZQ)—— c6 gia tri nhé nhat khi:

(ZL - Z¢ )2

R= = [Zy, — Z¢| = 60Q

2 2
p. =9 _ 120 _ 00w
oK~ 2.60
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Cau 17. Chon D
Cudng do dong dién chay trong day dan:

P=Ul=1-= f_ = _1_2_Q99 = 50A
U 240
Dién tré ctia dudng day din vao nha: R =r.l = 2.10°.2,6.10°
R =5,2.107%Q -

Céng suat hao phi nhiét trén dudng day
Py, = RI? = 5,2.10%.50% = 130W
Cau 18. Chon A

Zo = 1000, Z = 2 =100 _ 100020
cos @ \/§
9

Z = (R? +(Zy - 7c) = |7 - Zcl = V7 -R® =100
5 7,=2000 > L= 2H |

Y
U 200
= =2 = -2 =2A
°TZ " 100J2
Z, ~Zo 200 -100 n
t = L C = =1 = — d
E?= "R 100 o=y

i = V2 sin(100nt — g) rad

Cau 19. Chon A
Dua vao dé thi
eT =0,02s = ® = 100% rad/s
L4 Io =4A

ot=0,i=Iosin(p=4:>sin(p=1—_->q>=g

— i = 4sin(1007t + g )A

Cau 20. Chon A
Céau 21. Chon B

Cau 22. Chon C
Khi L méc véi C,
1

B 2nJLC,

f, (1)
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Khi L mic véi C,

1
fo = —n0-— 2
*" 2n/LC, @
Khi C; nt C; méc véi L
1 1{1 1
f= — - 3
L(Cl +Cz) @

Tu (1), (2), (3)
ff=f2+ f) = f=125MHz

Cau 23. Chon C ,

Tan s6 dao dong riéng ciia mach

1 1
= ondic T dore SO

Céau 24. Chon C
Céau 25. Chon B

Ciu 26. Chon D
1 1 1

F-a QT
g df _ 6020 .
d—f _ 60-40

D% phéng dai

Ciu 27. Chon A
Theo dé bai
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Tit (1), (2), (3)
' 1
1-1-(1-3) =415

1
= - -k=%15
k|

1 . k, =-2
- -k=15=>k*+15k-1=0= 1 (loai)
k Sk, ==
2
1 . k, =2 (loai)
— —k=-15=>k*-15k-1=0> 1
k ky ==
2
1
Viy: k=-=
ay 5
Cau 28. Chon D
1 1 1
S =(n-1)| —+— 1
o) o
1 n 1 1
R R ] pen 2
£ (n" )R1+R2] @)
Léptisﬁ'(l—)
(2)
fon-l o0 . @-ni
f n | ' f
o
n 3 ,
— = - > n =
n

Cau 29. Chon A
So d6 tao 4nh: AB —1 5 AB;, —2— A;B,
d — d,dy —— d
+ Vé6i thau kinh L,
&, = d, f; _ 25.20
d, -f; 25-20
+ Véi thiu kinh L,
de=1-d,=85-100 = -15cm
&, = d, f, _ (-15)(-25) = 37 5¢m
d, -f, -15 - (-25)
Anh that cdach L, 37,5cm

= 100cm
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Cau 30. Chon B
Cau 31. Chon A
Cau 32. Chon A
e V6i f; = 1,6cm
g dufi | L5215
d'\-f, 1,52-1,5
e VGif, =1,415cm
g, dafy _ 1,521,415
d,-f, 1,52-1,415
Vay giéi han nhin ré cia mit tir 20,5cm dén 114chn
Cau 33. Chon B
Ngém chirng ¢ Cc
d.f _ (-5)5

= 114cm

= 20,5cm

de = — = = 2,5cm
d. f -5-5
Ngém chimng ¢ Cv:
d, = d,.f _ (-40).5 - 4.44cm

d,-f -40-5

Cau 34. Chon A

Cau 35. Chon B

Cau 36. Ta ¢6: a = 1,5mm = 15.10™*m; D = 3m; A = 0,5um = 5.10'm
< - AD 51073
Ap dung cong thic:i= — =

P cung cong Mt = T T 15107

Goi Ax 1a khodng cich tif van t8i tht hai dén van séng tha 8 ¢
cung 1 phia véi van trung tam, ta cé:
Ax = 6,51 = 6,5.10°m

= Ax = 6,5mm = Chon C

=10"3m

Cau 37. Khodng van trong khong khi: i = AD | %12
a a
Khoang van trong nudc: i’ = AD = vD
a fa
i c i 1 3 I
= — = — =N = -~ = —=— D1 =1
i v i'" n 4 4

Vay khodng vén trong nudc gidm di béng % so vGi trong khong khi

= Chon C
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Cau 38. Ta ¢6: D = 0,5m; f = 5.10'*Hz
Goi Ax 1a khoang cach gitta 16 van séng lién tiép
Ax 4,5

TacéAx = 15i =>i= — = —— =0,3mm
15 15
Mé.i=7\'—Q :>a-_-2\'2 :c_D_ =.__3_'19?:_(_)_’_5_
a i fi  5.10.3.10™
a=10%m = 1lmm
= Chon A

Cau 39. Goc lach dsi véi tia dd va tia tim duge tinh bdi cong thie:

D, = Alny - 1) N
D, =A(ut-1)} =D =D; - Dy = Allne = 1) - (nq = )]

=>D=An,—m) =«
Do a, D, Dy rat nhé nénkhoang cach PT =do.g=2,2(1,52— 1,48)6 ~if~~

pp - 22x0,04x6x314 _ 1,65792
180 180
PT =9,21.10°m = 9,21mm
=»> Chon A
Cau 40. Chon D
Cau 41. Chon C

Cau 42. Ap dung céng thic: i = %lel (t = 1 phat = 60s)

18
5= 8107 161010 =16.100A
60
> 1= 16mA
= Chon A
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Cau 43. S8 photon chi€u vao mot don vi dién tich kim loai trong 1
gidy '
Lr 3.0,35.10°°

n= = : = 0,0528.10%
hC 6,625.10734.3.10°

= n = 0,528.10"
S6 electron thodt ra khéi mot don vi dlen tich (m2) kim loai trong
1 giay
, 0,02

n=-=—""— =0,125.10"
e 1,6.10 '

Hiéu sudt luong tu

H="2 100% = 2,358%

n
= Chon A
Cau 44. Day Laiman: - h;: = (E; = EDmin
nl max
Vay (Ma)max = Ag1 = 0,1217pm
he =E;, - E; (1)
Aoy
Day Panme = (Ex — Eg)min
n2’/max
Vay (An2)max = Agz = 0,6576um
h
X =E-E, @)
A
Bué6c séng vach thi hai ciia ddy Laiman 1a A3
-}E- =E3-Ei=E;-E;+E; - E, = he + he
Asy Azg Ay
5 Aoy Aag
Vay = Az = ——2% =0,1027pm
21 T Ago ,
= Chon A
Cau 46. Ap dung cong thdc: N = §tg
2T

Thay t = g, 2T va 3T vao
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T N,
t=—=>N=-2
V2
NO
= 4@=2T:>N=T$:>Ch9n0
t=3T:>N=%

Cau 46. Pong vi cia 1 nguyén ti da cho chi khac nguyén t& d6 vé s&
hat notron trong nguyén ti (trong hat nhan) = Chon A
Cau 47. Ta c6: Phuong trinh phan dng
22U 4+ on > 72X + BNb +3in +7 %
Theo dinh luit bdo toan dién tich va sé khoi
235 +1=A+93+3>A=140
92=7Z+41-7=>7Z =58
= Chon C
Cau 48. Phuong trinh phan ra:
#Na - e + 52X
Ap dung dinh luat bo toan s& khéi va dién tich, ta c6:
24=0+A>A=24 |
11=-1+Z2-57Z=12
Hat nhan X 14 2 Mg = Chon C
Cau 49.
Cdch 1. Goi t thoi diém ma lic d6 ¢6 75% hat nhan bj phan ra
Ap dung cong thire N = Noe™
N 14 s nguyén t{ con lai -
Theo diéu kién bai todn: N = (100 — 75)%.No = 25%N,
=e™= 0,25
L&y logarit co sd e 2 v&

= —At = -2/n2 (do In 0,25 = —-2{n2)

= l—rril‘g.t=21n23t=2.T

=t = 2.20 = 40 ngay
Vay sau 40 ngay hat nhan bi phan ra 75%
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; . t ‘
Cach 2. N= 2o (voik=L)m 2T = N0 =4 =97
. 2 T ‘ _
3%:2:>t=2T = t = 40 ngay = Chon C

Cau 50. Phuong trinh phdn dng:
a+ Al > BP + n
= X chinh 13 }n
Dung cdng thic AE = AM.C? = Kp + Kx — KAI - K,

= 2Kp — 3,51MeV
-13
Theo ddu bai: AE = —4,176.10%3 = - 27819 = _5 61Mev
: 1,6.10
. Kp = Ky = 331_'2‘?—63 = 0,45MeV
2 N
Mt khéc: K = m;’ nénV = }-25 (ta c6: 931Mev/u = 1C?)
m ‘ ;

PK,
Vp = P -1,7.10°m/s
m
P = Chon D
Vy = /ZKX ~9,3.10°m/s
myx

&

PE 7

Cau 1. Chon A
Cau 2. Chon C
Duya vao dé thi

Khit= 0: X = Alsin(pl = A1 = simp; =1 Q1 = rad

x, = A,sing, =0 = sing, =0
v =A,0sin@, >0 cos ¢, >0

oA

= @2=0

= x; nhanh pha hon x; 1 goc —725 rad |

Cau 8. Chon A

Ed=Et=—E—:':> 1wt =
2 2

kA2

| =
N
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= %mw2A2cosz(mt + Q)= %kA2 = —llzmmzA2 = cos¥(ot + @) =

Hay _;_[1 + cos(2wt + 29)] = %
= cos(2mt + 2¢) = 0 = 20t + 20 = 2k + 1)—;-

Tacoty—t; = 4—“0-5(1)
Goi ty va t; 12 2 nghiém lién ti€p cGa phuong trinh:
= 20t; + 20 = (2k + 1)—12E = ot; + 0 = 2k + 1):7;-

20ty + 20 = [2(k + 1) + 1]% oty +@=[2Kk +1) + 1]%

= o(t; — ty) = g 2)

Thé (1) vao 2) > o = 20 rad/s > T = —2‘75 = —n——s
20 10

Cau 4. Chon D

i Y
Tl =2n |+ > Tl =47 g
, g

I N
Ty = 2n |= :>T22 =41t_g
g

l l
T=2n M :>T2=4n2—lg—l3 =41t2'é" +41tzl
Vg g g

T?=T2 + T2 > T=1,2°+1,6° =2s
Cau 5. Chon C

X = 4sm—— 2\/_cm
t=0> 3
v = 8ncos = -f— = -4\/2recm/ s

Cau 6. Chon C
Goi R va M l4n lugt 12 ban kinh va khéi lugng Trai D4t, go 1a gia
toc trong trudng ¢ mat Trai Dat.

Ry, Mur, g 12 cdc dai lugng tuong dng doi véi Mat Tring
_ My R? 3,7
MR, O 8l

.g =0,169¢g
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Tur _ [Bo_ |1 _ _qy43
T, g 0,169 '

Céu 7. Chon D
Cau 8. Chon A
Cau 9. Chon B
Goi van téc Am trong khéng khi 14 v,, trong nhém 1a v,
Thoi gian d€ 4m truyén tit ddu nay dén ddu kia ctia thanh nhém

¢ Qua khong khi t, = L

v

e Qua thanh nhém t, = 3

Vo
Khodng c4ch giita hai 14n nghe dugc t; — t; = LA =0,12s
‘ Vi Vs
=t -t =l(—l———l——J =0,12s > = -O’i =41,7m
Vi Vg _l_ _
v, V,

Cau 10. Chon d
l=k% véik =2=[=2=80cm

V=Af=0,8.12 = 9,6m/s
Cédu 11. Chon A
Céau 12. Chon C
Cau 13. Chon D
Céu 14. Chon B

Gidn dd vecto

Uwms Uas

0

Uam
Dinh i ham cosin: Uiy = U3, + U2, — 2Uxp.Usn.coso

Uip + Udy - Uk 220% +140% -1212

= cosQ =

= 0,866 = —\/2—5

2U 5. U oy 2.220.140

:(p:%rad
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Io=I\/§ =5\/§A
= i= 542 sin(100mt — %)A

Céau 15. Chon C
Vi cdc tai nhu nhau nén dong dién di qua ching cé cudng do giéng
nhau '
Hiéu dién thé & hai ddu mdi day tdi 1a hiéu dién thé& day cia may
phat dién: Ug = V3 U, = 12743 =220V
Téng tré cia mbi pha:
Z=\R®+7 = \88%+66° =110Q
(Zy = L.o = 66Q))

Cuong d6 dong dién qua cédc day tai: I = -Uzd— = %—?% = 2A
Cong suat tiéu thu cia mai tai:
P =RI? = 325W
Cdu 16. Chon D
Z1, = 100Q, Z¢c = 200Q
D& mach c6 hién tugng cong hudng: Inay => Znin => Z = Z¢, = 100Q
Zo, <Zc= mic C song song Co > C, =C + C,
10* 10* 10"

C=C,-Cp = - = F
b 0 n 2% 27

Cau 17. Chon D

Z, R 1

i cung pha v6i u va Iomax =

Uy _ Uy _100V10 _ go
0

i = V10 sin(100mt)A

Cau 18. Chon A

Cau 19. Chon D

Cau 20. Chon B

Cau 21. Chon B

Céu 22. Chon D

1
T 'L

1
Tacé: o = — C
a ® G

vei: 1L=02H o5 10F
o =100%
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Cau 23. Chon C
Bué6c s6ng mdy thu dugc
A =2r.3.10°JLC
e V6i C = C; = 20pF = 20.10"°F

A =% =4,61lm |
e V6i C = C; = 800pF = 8.10°°F
A=k =292m
Cau 24. C
Cau 25. B
" Cau 26.D
Yol - las 20em
d 3
f= dd = ~30cm
d+d’
R = 2/f] = 60cm
Cau 27. C
Theo dé bai:
I - d| = 1,5f
d'" d
———= =15
f f'
d d .
— - — =%1,5 1
f F (1)
Mait khéce
f-d' d’ d'
k= —— =1- — - =1 -
r 7 :>f 1-k (2)
1 f-d d d 1
._——-—::1——- —_ = -
ko f Fof-l-g @

T (1), (2), (3):

1 1
1-k)~-(1 - = =i1,5 ——k=i‘1,5
( ) - ( k) =
1 ' k=
e — —k=15=>k®+15k-1=0> 1 .
2
1 k; =2 (loai)
e — —-k=-15=k*-15k-1=0= 1
Kk | k, =~ (loai)
Vay: k = -2
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Cau 28. A
Dé mit khong thdy kim thi:

12 igh t R
sini > sinig,
—B———Z—l-:lsR.\/nz—l ! .
JRZ2+2 n
Imex = RVYn? -1 ~ 4 4cm
Cau 29. B
So d6 tao anh: A — 5 A, I, A

d — d',dy — &’
Véi thau kinh Li:
d.f, _ 40.30

d’] = = = 120cm
d, +f; 40- 30
Véi thau kinh Ls:
d2 = l - d .1
’ d2 .f2 ’
dg = —2° 2. =60 -120 = ~60cm
d, +f,
f, = -40cm
- 00D 190em
-60 - (-40)
Anh 40, cdch L 120cm
Cau 30.C
Cau 31.C
Cau 32. C
b

Ngim chﬁng é Ce:
|| +1 =0Cc =P
-5
G =K.—— =2
K. -2,5
Ngim chitng & Cy:
|d'| +1=0C,

G, =935 _g7
50
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Cau 33.C

b
5 boi gide: G = k. ——
Do bdi gide: G ld'_|+l
Véied = di_f‘g - "53;% = ~30cm

0k=—%—=6 =G =4,69

Céiu 34. Chon B
Cau 35. Chon C

Cau 36. .
Ta c6: 8182 = 2811 = 2S]A5in(1 M
$:1S; = 2da (vi o << 1 rad)
S C
Mt khéc: i = 22 = AC

a S8, G
IC=IA+IC~d +AC =2m
. IC 2.0,54.107

=88y = ~Z A= 22000
P2 T 7025100
= S:S; = 4,32.10°m S,
-3
o= 2 o 432100 2,16.10° rad
2d 2.1

* S8 van sdng quan sit dugc

Chiéu rong giao thoa thudng: MN = 2AC.tga = 2ACa
MN =2 x 1 x 2,16.10° = 4,32.10°m

MN  4,32.10°

S8 khoang vAn: n = — = — =17,28
i 02510
S8 van sdng quan sat dugc 1a 17

Cau 37. :

a=8S;=2n- 1)Ad

= a=2(1,5-1).20.3.10%0,5 = 3.10°m
=> a = 3mm = Chon B

Céu 38. Do ¢6 9 van sdng = ta c6 8i = 7,2mm

b

:>i=—2— = 0,9mm
8

Tai M ¢6 xy = 14,4mm
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Taliptiss: K= 4 - 44 16  k-16
— ’
Vay tai M ta c¢6 van sdng thd 16 = Chon D
Cau 39. Ta c6: xg = K)MP =™ A= Xs8
a DK
V6i xs = 4mm = 4.10°m; a = 2.10°m; D = 2m
4.10°2.10° 4.10°
= A= =
2.K K
Do st dung 4nh sang trdng nén ta cé: 0,4um < A < 0,76um

-6
4107 2610 (m)
K

= 4.107" (m) <

-6
4107 < %—2“ —K<10 ~
= . =5 5,263 <K< 10
o410 76108 K> %969 = 5,263

Vay chon K = 6, 7, 8, 9, 10 => C6 5 bifc xa cho van sang tai M = ta

chon D.
Cau 40. Chon A
Céau 41. Chon C
mo ()

Cau 42. Phuong trinh Anhxtanh };c =A+

Ma A = %‘E 2)

0
Mat khéc theo dinh 1i ddng néng: —-%m v: = eUy, (3)

he l B _I_J

(1), (2), 8) > Un = e (x "

L1256V

6,625.10243.108 (1 1
Uh = —“—"‘:ié R P 8'
1,6.10 40 81)1

<> Chon A
Cau 43. + S6 photon ma catot nhan dugc trong mdi giay

J PA 3.10%4.107
n= —: =
he 6625.107%7.3.108

(1)

Tac6: P = n(zl—c
A

" = n = 6,04.10"°
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+ S8 electron n’ bi bat ra trong mdi gidy
Ta c6:1 = n'e

i _ 6,43.10°

i —W = 4,02.1013 (2)
e ,6. ‘

=n =

() va (2) =

15
no_ 804107 15095
n 4,02.10
= Chon B
Cau 44. Ta ¢6: Phuong trinh Anhxtanh
2
he _pAp ™o Vo = E(E_A]
- A 2 m\ A

Thay s6 vao

-34 8
= vo = 2 - §,625.10 f_36'10 -2,48x1,6.107° |
9,1.10 0,31.10 ‘
= vo = 7,3.10°m/s
= Chon B
Cau 45. Chon C

Cau 46. Chon B

Cau 47. Ta c6: Phuong trinh phan ung
FCL+ 2X > In + TAr
Theo dinh luat bdo toan dién tich va s§ khgi:
37+A=1+37T=A=1

= X=%H
17+2=18=>272=1
= Chon A

Ciau48. Tacé: m = m_ko véik = t

=27 =" - Ty (yim=my- 3m,= Mo,
m m, 4
4
5 t
52T=225 2 -2 5T7="
T
T = 5 ngay
= Chon B
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Cau 49. D6 phéng xa cia 1g Ra

Ho = AN, = (22 mN,
T M
0,693.1.6,02.10%
H, = - (BQ)
1622.365.86400.226
N, = 0,976 Ci
= Chon A

Cau 50. Ta c6 phuong trinh phén dng: 2D + T — iHe + in
Néng lugng téa ra trong phdn dng:
AE = (M, - M)C? = (mp + m7 — m, — my.)C? (¥)
Mait khéac dd hut khéi Amp = mp + m, — mp

= mp = mp + m, — Amp (1)
tuong tu: = mr = mp + 2m, - Amr (2)
My = 2mp + 2m, — Amy, (3)

Tu (*), (1), (2) va (3)
= AE = (Amy, — Amp — Amy)C?
= AE = 0,0194uC? = 0,0194 x 931 = 18,06MeV
= Chon A ; :

Cau 1. Chon B
Cau 2. Chon B
Cau 3. Chon A
Géc thoi gian 1a vi tri cAn bing, phuong trinh: S = Sysinwt

=-2£=2—n=7trad/s
T 2

= S = Sysinnt (cm) = —8—20—,v>0
:bsinnt:%:wtt:E + k27
t=l+2k
6

k=0:>t=ls
6
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Cau 4. Chon C

101t1;+1t-=g:>1()1rt=_75_7t mo ]

>t = -8
12 120

X = 2,5sin§ = 2,16cm
Cau 5. Chon D ,
+0 vi tri ma géc léch cuc dai thi dong ning cta con l1ic bing
khéng va cd niang E bing thé ning:

E = mgl(1 - cosa) = 10.10.2(1 - 0,9848) = 3,04J
+ Con ldc & vi tri thdp nhat thi co ning biing dong ning

Vmax = gE = _2~3:’£‘_1_ - 0,7811’1/52
Vm V 10

Cau 6. Chon C

Hai 10 co méic nhu hé trén coi nhu tuong duong véi mét 16 xo duy
nhat c6 do cu'ng k =k, +k,

Chu ki dao dong cta vat 1a T = 2= = ?—75_ = 27‘____
© k k, +ky
m m
T = 2n 2n

5510 = ?s = 1 256s
Cau 7. Chon C
Cau 8. Chon A
Cau 9. Chon C
re Yo 350

27 2 0,7m
f ~ 500

Do léch pha giita 2 di€m c6 toa dd x,, x, & cing thai diém t

‘Céu 10. Chon A

Thoi gian dé 6 ngon séng di qua 1a 5T = 12s
T = 12< =24s
5

e,

A=vT=224=48m
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Cau 11. Chon C
Cau 12. Chon D
Ciau 13. Chon D
Cau 14. Chon B

Kdéng: Z=17Z = \/Rz +Zi

Kmé: Z = Zy = \R? + (2 - Zc)?

Do s6 chi ampe k& khong d6i = Z; = Zy = Zy, = |21 — Zd|
5 7o = 22y, = 2.100 = 200Q = C = -1-;-);-1?
7 = J100% + 1002 = 1002 Q
U, _ 200§2 _,,

o = 20 = 2NE
°T 7 T 10042
2, -7, 100-200
t = L C = = —1
8= 7R T 100
T
— ¢ =-2= rad
=0 1 ra
i = 2sin(100mt, + ,745 A
Céau 15. Chon C
J. U
Ue = 1o = i il = U ==
JRZ (2, ~Zc)? \/RZ A Jy
. . —f;—z‘---- - T + l
Zg Z¢

bat x = 71 >y=(R*+ 'Zi )X — 271 = 0; Uemax Khi ypin 2>y =0
4C
=5 AR%+ Z)x — 27, =0

2 2 2 2 ’
o= Lo BOAEL (Q00V2P +200° _ 440,

X 7 200
(Zy = L.o = 2000)
-4
c=10"p
37
Uenes = 100+/3.300 _ _ 300v
J(100v2)? + 1002
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Cau 16. Chon B

* Dong dién s6m pha hon u 1 géc % nén hop X chia dién tré R

Zc = = 100Q2

-Z = Z 100
=t =-—c-=—-\/3 =R==t = 22Q
¥TR NERNE
Cau 17. Chon B »
Goi Ryq 12 dién tré tuong duong cia mach khi méc thém dién tré r.
Khi d6 cong sudt tiéu thu mach la:
2 2
P=R,lf= O Ru _ U
Ry + Z¢

th + _RZ_(Z_]_ V
: td
_Ap dung b4t déng thic Cosi cho mau sb ta cé:
P =Ppa khi Ry =Z¢c = 100Q > R
Vay r méc néi tiép véi R
r=Ry—-r=42,3Q
Cau 18. Chon C
Cau 19. Chon B
Cau 20. Chon A
Cau 21. Chon A
Cau 22. Chon C
Nang lugng dién tir trong mach dao dong:
W =Ws+ W, = Wanax = Wi

W = Wonae = %C.Ug - -;-.4.10—"'.122 = 2,88.10J
Khi U = 9v
W, = —;—C.Uz - %.4.10-6.92 - 1,62.10%J

Nang lugng tir cia mach:
W,=W-W;=28810"-1,62.10" = 1,26.10%J
Céau 23. Chon A '
Truong hgp chi ¢6 tu C,

-1 | 1)
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Trudng hop chi ¢é tu Cs:

1
fz = m (2)
Trudng hgp C; ndi ti€p Cy:
T (1), (2) va (3) ta dugc:
P2 = 2 4 f2
P = Jf2+£2 = V302 +40?
f = 50kHz

Céiu 24. Chon B
Cau 25. Chon D

Cau 26. Chon C
1 1 1

f d4 4
g 4f (8020 o
d-f -30-(-20)
Anh 3o, cdch guong 60cm
Cau 27. Chon B
F = -30cm
l=id-d|=45
Vi anh 4o, nhé hon vat
d-d=45=>d =d-45
1 1 1 1 1 . 1

= + — o = =
f d 4 -30 d d-45
< d*+15d - 1850 = 0 ’
 {d, = 30cm
{dz = —45cm (loai)
Cau 28. Chon D
Tiéu cu cha thau kinh

k=—% =2=d =-2d = -16

dd _ 8(-16)

= = — = 16cm
d-d' 8-16

f
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— Bé4n kinh mit cau

1 1 1
r=o-b(g g )
1 1
‘ft = (n —‘I)E
=>R=m-1)f=(1,5-1).16
= 8cm
Céau 29. Chon A .
So d6 tao anh: A ——— A;  —— A,
_ di ——> d'),dy > d’
Véi thau kinh 1,
&y = -4f _ 190em
d, - f;

Véi thau kinh L,
dg:l—d,1=l— 120
dof, _ (1-120)-40) _ -40(/ —120)

&y = _ ( _
d, - f, [--120 - (--40) /[ 80
D€ 4nh cudi cung 1a dnh that thi’ d’y >0
l 80 120
l- 80 - 0 N .
—40( — 120) + | + 0 -
d’, | - + -

Vay dé d’; > 0 (dnh that) thi 80™ < / < 120cm
Cau 30. Chon B
Cau 31. Chon D
" _Céu 82. Chon D

\Tiéu cu kinh:

1 11

D= 7 —_->.f'= D = — =0,5m = 50cm
Vi trigdn nhat con thay khi khéng deo kinh
d —_ = .?.5._5.0 = —=50cm
-f 25 -50

Vay vi tri gin nhat dit sich khi khéng deo kinh: cach méit 50cm



Cau 33. Chon B
M4t dat sau kinh 6cm, tic 1a tai tiéu diém F’ ctia kinh

tgao = AB
°p
tga = 2B - f8r D _25_
f tgo, f 6

Cau 34. Chon D
Cau 35. Chon A
Cau 386. Ta c6: S;S; = 0,3mm = 8.10™m
D = 1m; khodng cédch giita 3 van sdng lién tiép la:
Ax = 2i = 4mm = 4.1073m

e Ta tinh dugc i = -Ag =2.10°m

. -3 -4
Mai= AD R 2.107.3.10
a D 1
= A =6.10"m = 0,6um
e Vi tri van t8i bdc 3 > K =2
Ap dung céng thic x, = 2K + 1)-;-

= X, = %i =5.10%m = 5mm
= Chon B '
Cau 37.5,S; =a=12mm=12.10"m; D = 0,8m = 8.10'm
A = 546n.m = 546.10°m
-9 -1
Ta c6: i = AD _ 546.10 '8;10 = 364.10°m
~ a 12.10° :
1 =0,364dmm
Goi Ax la khodng cach tir vin sang bac 4 bén nay van trung tim
dén van tdi bac 3 bén kia van trung tam, ta cé:
Ax = 6,5.i = 6,5 x 0,364 '
Ax = 2,366mm — Chon A
-6
Cdu 38.Tacé:i = &9 = ?_9?%;_0__ =1,09.10°m = 1,09mm
a .

Vi tri van sdng tha ba thi nghiém trong khong khi:

x3 = 3i = 3,27mm
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Vi tri van sang thi ba khi 1am trong chat 16ng:
Xy 37 (mai = L) xy= o = X2
n n n
Khodng di chuyén cta van thi ba: Ax = x3 — x5
X, 3,27.107°
X, - Ax  (3,27-0,75).107°

=>n=1,2976 >n=1,3 = Chon C

:>Ax=x3(1‘—l):>n=
n

Cau 39. Giita 6 van sdng lién tiép ta c6 5 khodng van i (Ax = 5i)

2,5

=1i= = 0,50mm

Gitta 10 van t6i lién tiép ta c6 9 khodng van i’ (Ax’ = 91’)

:>i’=§l§ = 0,4mm
9
AD
1 a A , Al 0,6x0,4
— =2 = T o5NVN=""=2 220 2048
i' A'D A i 0,5 -
a

DAy 1a budc séng cia 4nh sang mau lam
= Chon C
Céu 40. Chon A
Cau 41. Chon C
Cau 42. Ap dung phuong trinh Anhxtanh %ﬁ =A+ %
he _he  mVp,
AoA 2

= Vmax = E«hc 1.1
m. A A

v \/2x6,625.10‘34.3.108( 1 1) 1
Omax —

X ——

9,1.107 40 81) 10°
_ W(L_Lj.low = 7,44.10°m/s
9,1 81 40

= Chon B
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Cau 43. Phuong trinh Anhxtanh: -}—;—F =A+ El;ﬂ‘ﬁ"—

E-E, =A }

Pinh li dong néng: = lmV(f = eUy

= el = llf— —A:>Uh=(29- —-A)—1~
A A e
34 8
U = 6,625.10 .{13‘;10 1,88.1,6.107% 1 _
0,489.10 -1,6.10"
= Uy = -0,66025V = -0,66V
= Chon C
‘Cau 44. Ap dung phuong trinh Anhxtanh:
2
he _ he | mv; (1)
A Ao 2
. ' 2
he _he  m.vy @)
Ag Ao 2
1 1 1
Tt (1) va (2) => he| — - —| = =m, (v2 - v2
(1) va (2) ()‘1 7»2}’2 (vy 2)
2hc ( 1 1 J
=Me= 15 2

0,25 0,3

2x6,625.107.3.10° ( 1 1 J 1
= I, = 3 3 10 X 3
(7,31 - 4,93°)10 10
= m, = 9,1.10 kg
= Chon C
Cau 45. Chon C
Trong m4y xiclotron, cic ion dugc ting toc bsi dién trudng bién ddi
tuan hoan giita hai cuc cda D.
Cau 46. Chon C »
Cau 47. Theo dinh luat bao toan dong lugng ta cé:
myy = myv'+ myv'
Chiéu lén phuong cia proton:

m,v = m,v'cos60 + m,v’cos60
' - . omyv
v v
=my— +my— =m,v =V = —2— = Chon C
m

X
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Cau 48, * ¥Mg + X > %Na + 4He
25+A,=22+4A,=1
1247, =11+2=17, =1
* B +Y > ;He + Be |
10+A,=4+8=2A,=2
5+Z2,=2+4=7,=1

X : proton
{Y:do‘to’ri
" Chu 49. S§ nguyén td ban diu:

2
No = NA.% = 6,023.1023(2_22'j = Np = 5,42.10%!

Ta cé: { => X = H (proton)

Ta cé: { =Y = 2H (dotori)

= Chon C

. = Chon'A
Céu 50. Nang lugng tdéa ra khi tao thanh 1 nguyén tir Heli:
AE = (mp + mt — my. — m,)C?
AE = (2,0136 + 3,0160 — 4,0015 — 1,0087)u.C?
0,0194.931,5 = 18,0711 MeV

Néng lugng téa ra khi tao thanh 1 K mol Hali

AE’ = NA.AE = 6,02.10% x 18,0711 x 1,6.10713
= 174,06.10° (J)
= Chon A

Céu 1. Chon A.
Cau 2. Chon D.
Céu 3. Chon D.

A= [x?+ (l)z = \/22 + (@\/1—_5.]2 = 4cm

o L 10V5

T
to 0= x=Asing =2 :>sinq>=%:>q,= 6
5n

v=Awcosp<0=>cosp<0 &

:;(p:-s-éirad.
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Cau 4. Chon A.

Dung gidn dé vecto tdng hgp x; va x,. A:m
Do AOA,A, déu (vi A, = Ay; va A,0A, = 60°). ’;
= Ajp = A; = Ay = 5cm. ' A ’;7:16 s A]»
Az + A3 =0 0O i A
= Phuong trinh dao dong téng hgp x = 0. l A,
Cau 5. Chon C.
+ Chu ki dao dong cta con ldc cé chiéu dai / la: -
T LLLL /////
T, =2s =2n \[

+ Chu ki dao dong cia con ldc cé

chiéu dai £ 1a B

T2—21t\/~ \/— \/7 \/__ \/—S

Trong mdt chu ki thi nda chu ki con lic dao dong véi T,, nda
chu ki dao dong v6i Ty. Vay chu ki dao déng cta con 14c la:
T +T, 2+J2

T= 12 ——————-—--17
2 2
Cau 6. Chon B.
: F 0,1
bo ct jlaloxo: K= — = =
¢ D6 cing cua 1o xo A = 001

K =10 N/m.
+ Trong chuyén dong quay vat ch1u
tdc dung cia 2 luc P va Fan:

F = P + Fan lam cho vat chuyén dong tron déu. P
= ¥ chinh la luc huéng tam. F = m—‘g— = mo’R.

Fan = KAL = K( - Io). |
Ta ¢6: cosa = -13— =18 - Ly ="M QLQIE

F, KUl-1)

I -1y =2cm = [ =22cm.
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Cau 7. Chon D.
Cau 8. Chon D.
Cau 9. Chon A.
F=pv? v=2=04.30 =12 m/s.
_ 90107 _ ) 05 Ke/m.
1,8
F = 0,05.12% = 72N.
Cau 10. Chon D.

=k = 6.

e 7 nit c6 6 b6 séng
I=k.1 :>k=—l~ :>t€ins6's()ngf,=y—=3—v.
. 2 3 A
e D€ trén day c6 5 nit c6 4 bé séng = k = 4.
S v 2v
Tan s6 song ff = — = —.
B vt
(l=4)\'—=27»’:>7»’=£).
f— =§ :>f’=§.42=63HZ.
f 2 2
Cau 11. Chon D.
Cau 12. Chon A.
Cau 13. Chon B. .
2n = 100x rad/s.

Duya vao d6 thi: T = 0,02s = o = T
I = V2, tai t = 0: i = Ipsing; = 0 = sing; = 0.

=0 = 0.
=i = 4/2sin100xt (A). .
Uy=50V2 tait=0:u= Upsing, = —Us,.

=>sing,=1=> ¢, =——.
| sing 0] 2
= u = 502 sin(100nt — —’2‘—) ).

Céau 14. Chon D.
U, _ 5042 = 50Q.

Z=2="""" =

I, = V2
Doiva uléch phé -g- nén mach khéng ¢6 R. Vay P = 0.
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Cau 15. Chon B.

’ -4
K déng, mach ¢6 2 tu C méc song song = C, = 2C = 2.10 F.

T
Zey = Cl =3 10_41 = 50Q.
@ 2 100w
T
Trong mach ¢6 hién tugng céng hudng L. > Zy, = Zoy

:>ZL=5OQ—)L=-1—H
27

Cau 16. Chon A.
2 2
P=P, >R =R >R =RY

zZ
R] — l RZ
R2+(Z, -2, RI+(Z, -Z.)
= Ri[R2 + (Zy - Zo)’] = Rol R? + (Zo — Zo)’]
= (Zy, — Zc)* = 576 = Z — Zc = 24Q.
Z;=30Q > 1, = y—— = }—29 = 4A.
. Z, 30
— P, = 18.4% = 288W.
Cau 17. Chon B.
~ Cau 18. Chon B.
Cau 19. Chon C.

Gian dé vec to: Uxs

) UAM_, (E)
ung = 150 /2 sin(2007t + -2-) V).

"uam =150 V2 sin(200nt — %) ).

B L M=N R A
T }—
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K déng: Mach gém
uap = Ugm + unp hay Uas = Uan + Uns.
Do Uyg = Upm = tit gide OMBE 12 hinh thoi.
= Ujup = 2Uyg.c0s30° = 2.150\/_2_.—\—/'2;3—- = 150/6 V.
= uap = 1506 sin2007t (V).
Cau 20. Chon C.
Céau 21. Chon A.
Cau 22. Chon A.
Tu biéu thite: i = I,c0s2000nt.
Ta suy ra: @ = 2000x. '

' 1
Ma: = s
Y ol
SLe= L
()]
1 1 PP
= C= = 0,25.10"°F = 0,25uF.

o’L ~ (2000m)°.0,1
Cau 23. Chon D. :
Budc séng v6 tuyén ma mdy thu duge:
A =2n.c.JLC.
v6i C = C; = 10pF.
A=A =238,14.3.10°.4/4.10°10" = 12m.
v6i C = C; = 360pF. v
A=A =23,14.3.10%.4/4.10°.360.10 2 = 72m.
- Céau 24. Chon B.
Cau 25. Chon B.

Cau 26. Chon A.

g 4f _ 1812 _
d-f  18-12
Khodng cédch vit — dnh:

l=]d-a] = 18cm.

Cau 27. Chon C.
[=d-d'=18=>d'=d-18]
1 ‘ , =d*-42d + 216 = 0. -

+ —
dl

36cm

1
£

i
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d, = 6cm

Nghiém: . ) '
d, = 36cm (loai vi d, > f: 4nh that)

Cau 28. Chon D.
d+d'=4,5f =

Cau 29. Chon C. ,
So d6 tao 4nh: A —M—» A} 2 5 Aj= A

d, > d,h dy —— dy
e V6i thau kinh Li:
@, = - 4f _ 190em.
dl - fl

Véi thdu kinh Ly:
dy=1-d;=1-120.
4 - df, _ -40(-120)
2 od,-f, [-80
DE A, =Athi:-d, =d, +1
= I~ 80/ + 1600 = 0 = [ = 40cm.
Cau 30. Chon B.
Céu 31. Chon D.
Cau 32. Chon B.
— D6 tu ctia kinh nhin xa:
1 1

D= == = -1 diop.
'Y T “oc, 1P
~ Tiéu cu kinh doc séch:
dd’' 25(—4)
f, = = = 66,7cm.
*“d+d 25-40 T
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she(1 1)
= Vo = Ay
0

v o 2.6,625.10“34.3.108( 11 )
Omax = 9,1.107™ 33.10° 36.10°°

= Vomax = 0,33.10° m/s.
Céau 44. Chon C.
Buéc séng dai nhat trong ddy Laiman ing véi sy chuyén tir muc
ning lugng n = 2 vé mic n = 1.
Ta c6: E; - E; = he (1
. Aoy »

" Buéc séng ngdn nhit trong diy Laiman tuong dng véi sy chuyén tir

mic v cuc dén mic 2:
he

Ta c6: E, - E; = — (2)
)\'2
Nang lugng cén tim, tif (1) & (2) = AE = E, - E,
= AE = he [-—1— + i)
) 21 2
- AE = 6,625.10‘34.3.108(—1——— —,1—).1010 - 2,18.10°%J.
1215 3650 A
hay AE = 13,6ev. ‘
Céiu 45. Chon B.
Cau 46. Chon B.
Céau 47. Chon B.
~ Ap dung céng thuc:
m = —I—\I—.M:>N= m.N,
A
23
Péi v6i 1 gam khi Heli: N = 16,02.107 _ 1,5.10%.
4,003

Caiu 48. Chon D.
Do phéng xa gidm bét 87,5% cho nén d9 phéng xa lac d6 la:
H = Hy(100% — 87,5%) = 12,5%.H, (1)
H

t
Ma — =2 : 2
a H, (2)

N
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d, = 6cm

Nghiém: '
ghiem {d2 = 36em (loai vi d, > f: 4nh that)

Cau 28. Chon D.

d+d'=4,5f > d {- q =4,5
f f
K‘—'-f-—d-:1 < :>£i l—Kl
T £ [
1fda_;d_ a1
K f f f K |
>K:+25K+1=0
K, =-2
= 1
K. =~
2
Cau 29. Chon C. v
So d6 tao dnh: A —1 5 A}, — 5 A, A
d; > dy,dy —— d,
e V6i thdu kinh L;:
& = 4B 190em.
dl - fl

Véi thau kinh Ly:
do=1-d;=1-120.
df, -40(-120)
d,-f, 1-80
PE A, =Athi:-d, =d, +1
= I* - 80l + 1600 = 0 = [ = 40cm.
Cau 30. Chon B.
Cau 31. Chon D.
Cau 32. Chon B.
— D% tu cda kinh nhin xa:
1 1

d, =

Di=== = -1 didp.
‘7% T Coc, P
— Tiéu cy kinh doc sach:
£, dd__ 25(4) _ 66,7cm.

T d+d _ 25-40
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— Db tu caa kinh doc sich:

D, = -f}_ = 1,5 diop.

2
Cé: Dy = Dy + D,.
D6 tu kinh ghép thém:
Do=Dy-D;=1,5-(-1)
= 2,5 diép.
Cau 83. Chon C.
Khodng céch tit vat kinh dén phim 1a 8cm.

d = B ei @, = £= 8em.
d,-f
Khodng cédch tir vat kinh dén phim la 12cm.
dy = df = 12.8 = 24cm.
d,-f 12-8

Vay may c6 thé chup dugc vat tir 24cm — oo.
Cau 34. Chon C.
CAau 35. Chon B.
CAu 36. Chon B.

Ap dung cong thie: I = N. le]

) -6

=N = —I- = i-]&_ﬁ)— = 0,5.1014
|e| 1,6.10

— N = 5.10".

Cau 37. Chon B.

Ap dung cong thic: A = %

0

hc 6,625.10.3.10°
=D A= — = =

A 1,88.1,6.10
= Ao = 6,607.10"m.

Chon B
Cau 38. Chon C.
Khoéng cdch giita 10 van sang lién tiép la 9i.
. 4,32
=>i= ==
9

= 0,48mm.
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Khoang céch giita S va dnh S’ qua guong la:
SS’=a=2x Imm = 2mm.

| , L
Tacé: iz M0 _, . 1a _ 0,4810°.2.10

a D 1,85
= A =0,5189.10"%m.
A =0,5189um.

Cau 39. Chon A.

KAD _ 5.0,4.10°.1,6 _

Vi tri van tim béc 5: xg =

Ao Xs@ _ 4.107.0,8.10°°
KD K.1,6
2 . 2
= A= —.107(m) = — *
R ( Kum (*)

Theo gid thi€t d4u bai, ta cé:
2
0,4 — < 0,75
pm < R < pm
= 2,67<K<5=chonK-=3;4.

Thay K vao (*) = A3 = %pm va Ay = 0,5um.
Cau 40. Chon B. o
Cau 41. Chon A.

Cau 42, Chon C.-
Tén s6 cia bdc xa duge tinh bdi cong thie:

f= <
T A
8
=310 9459.10"Hs.
0,122.10
Cau 43. Chon A.
2
Phuong trinh Anhxtanh: % =A+ Elzzmﬂ
= Omax — E(E - A)
m\ A
vli A = he
A

a 0,8.107°
Céc bic xa c6 van sdng trung véi van tim bac 5 c6 budc séng:
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2.6, 625.1074.3.10° 1 B |
= Vomax = 3 8 -8
9,1.10 33.10 36.10

= Vomax = 0,33.10° m/s.
Cau 44. Chon C.
Buéc séng dai nhat trong ddy Laiman dng v6i sy chuyen tr muc
ning lugng n = 2 vé mic n = 1.
he

Ta cé: E; — Ey = — (1)
}\'21

" Buéc séng ngén nhét trong ddy Laiman tudng Gng v6i sy chuyén tir
muc vd cuc dén mic 2:

Ta c6: B — By = 2¢ @)
x'2
Nang lugng cdn tim, tif (1) & (2) = AE = E., - E
= AE = hc(i + Lj
' }"21 }”2
= AE = 6,625.107*.3. 108(_1— - —l—j 10 = 2,18.107'%J.
1215 3650 |
hay AE = 13,6ev.
Cau 45. Chon B.
Cau 46. Chon B.
Cau 47. Chon B.
 Ap dung cong thic:
m= N MoN=20s
N, M
23
P6i v6i 1 gam khi Heli: N = 1—6—02 10 =1,5.10%
4,003

Cau 48. Chon D.
Po phéng xa gidm b6t 87,5% cho nén d6 phéng xa lic d6 la:
H = Hy(100% — 87,5%) = 12,5%.Hy (1)
A t
Ma L =27 @
H, ,
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D&@ >2T = ; pe
= ;‘— =3=>T-= L %8 = 16 ngay.
Cau 49. Chon B.
Xét phan dng hat nhan: 2*Th — 2*Pb +njHe + m e
232 =208 +4n n==6
{90=82+2n—m - {m=4
Vay phéng xa 6 hat a va 4 electron (B).

Cau 50. Chon B.
Hat o: jHe c6 2 proton va 2 notron.
my = 2m, + 2m, = 4,032u.
Nang lugng téa ra khi tao thanh 1 hat a:
AE = (mg — m)c? = 0,0305.u.c’ = 28,4MeV.
Niang lugng téa ra khi tao thanh 1 mol héli tic la tao thanh

6,022.10% hat «.
= AR’ = 6,022.10%.28,4 ~ 1,71.10*MeV.

PE 10

Ciu 1. Chon D.
Cau 2. Chon B.
Cau 3. Chon A.

Khi x ='+1cm -5 x = 25in(20nt + ; )=1

= e 20nt +

PR S
60 10

[ ]
o
=
a
L
+

|

il

[
-+
-
N
A
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Cau 4. Chon C.
Hé quy chi&u gin véi thang mdy 1a hé quy chiéu phi quéan tinh.
Qua cAu c6 trong luong biéu kién 1a P = P + Fq =m(g — a).
Hay con lic dao dong trong trong trudng cé gia téc bi€u kién la
gw =8 —4a.
Chon chidu dudng huéng xuéng.
Thang may chuyén dong c6 gia téc huéng 1én:

gk =g+a=10+2=12 m/s’.

T =2n f—l— =2n ’—1’—5~ = 2,22s.
2408 12 '

Cau 5. Chon D.
Khi hé § vi tri can bing:
P+ N + Fa =0.
Chié&u lén Ox: ‘

F4n — Psina = 0 = Fg, = Psina

= k.Aly = mgsina = Aly = ﬂg%_ !
k = mo® = Al = 1,25cm.
Cau 6. Chon A.

O vi tri can bing 10 xo K; dan Alg, 16 xo K, dén Alg,. Khi kéo vat
dén vi tri C.

k; ko
] 1
. :
0 C a
A11 + Alz = 5cm ) (1)

K;Al = KoAlL, = 3Al; = 2A15(2)
(1) & (2) = Al, = 3cm, Al = 2em.
Hai 16 xo trén méc song song: Ky = K; + Ky = 125 N/m.
Cau 7. Chon C.
Cau 8. Chon B.
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Cau 9. Chon C.

V:\/EJ 2,16 =\/2,16=6mls_
n \j300 107 6

CAau 10. Chon A.
DAy rung thanh 1 mai.

VayK=1-1= —; =2 =2l =204 = 0,8m.

> v =fA=60.0,8 = 48 m/s.
Pé day rung thanh 3 mui 1 = 3.% = A= %ﬁ — budc séng gidm 3
lan — v gidm 3 lan — lyc cang (F = v?p) gidm di 9 1an.

Cau 11. Chon C. Do u nhanh pha hon i 1 géc g =0 = —g.

Cau 12. Chon B.
Cau 13. Chon B.
Cau 14. Chon C.
Cau 15. Chon A.
Téng tré mach Z = JR* +Z = V20 +20° =202 Q.
0,2

R
= i = 2sin(1007t — i‘-) A

(v6i Z = L.o = =2=.1007t = 20Q).
i
U 402
I, = —2 = —= =2A.
°T T2 T 2042
tgo = Z =12¢= T rad.

Cau 16. Chon C.

Zx = g(-)— = 30Q.
2

Hop X chi ¢c6 Ry va L vi dong dién mot chiéu khong qua tu.
+ Dong 1 chiéu: Zx = Ry = 30Q. '

+ Dong xoay chiéu:

Zy = JRZ+Z2 =60=7Z,= 72 -R® =30J/3Q.
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Z }
* tgoam = ﬁL = V3 = oam = % rad.
u,, nhanh pha honi 1 géc .g

uyp chadm pha hon u,, 1 géc ;

A e , n
=> umyp cham pha so véii 1 géc g - g = 6 rad.
= Hop Y chi ¢6 thé 1a R va C.

Zy = 60Q = \[R® + 2% (1)

tgoms = —%"— = —%3 >R ="2%cV3.
Thé vao (1) = (V8 Zc)® + 2 = 607
= Zc = 30Q.
R =30J3Q.
Cau 17. Chon B.
Day tai dién c6 chiéu dai 1a [ = 6km = 6000m nén cé dién trg:

3
R = p—l— = 2,5.10"8.--.51-9-‘; = 3Q.
S 0,5.10
Cutng do dong dién trén day: [ = - -~ = 100A.
' cos Q-
~ Cong suat hao phi trén day: AP = RI? = 30kW.
Hiéu sudt truyén tdi dién la: n = P-4P _ 94,9%.
Caiu 18. Chon B.
Z1, = 100Q; Z¢c = 50Q.
U2

P=(R, +R)I’=(R -
Bt R =R+ R R P 1 @, 7y

St dung bat déng thic cosi cho méu sé:
Ppax khi: Ry + Ro = |Z - Zc|= 50
= R1 = 4OQ
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Cau 19. Chon D.

r,

V/
tgoam = i{_lh = 10.
0

Z 50
tgown =~ = -2,

uam vudng pha véi uyp = tgoam.tgoms = —-1.

> 10(—-%-)] =-1-5R = 500Q.

Cau 20. Chon C.-
Cau 21. Chon B.
Cau 22. Chon B.
Buéc séng:
A =2n.3.10° JL.C
a2
T 4n%(310%)L
= 1,58pF.
* Cau 23. Chon D.
¢ Khi L mdéc véi Cy:

1
f = - oo 1
! 2717\/14.01 ( )
« Khi L mic véi Csy:
1

f- = e i 2
*7 2n LG, @

¢ Khi C, // C; méc véi L:
! (3)

f e L
2n/L(C, +C,)
Tir (1), (2), (3): .

1_1 .1
f2 f? £2
= f = 6MHz.

Cau 24. Chon C.
Cau 25. Chon C.
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‘Céu 26. Chon C.

K:—-g—:}_:d':_g
AL 21 5 d=5cm.
d'f

d= ——

d-f

Cau 27. Chon B.
l=d'-d=18=>d'=d +18

1 1 1 - d%-6d - 216 = 0.
..._.:_+_.
f 4 4d°
d, =18cm
Nghiém: { .
ghiem {dz = -12cm (loai)
Cau 28.
[=|d+d]| =18
d+d'=-18
d, =-30
1 1 1 +=>d+18d-360c 4 ' oo
=TT d, =12cm (loai)

~ d=-30cm = d’ = 12cm.
Cau 29. Chon B.
So d6 tao 4nh: AB ——» AB, —“ 5 A,B,
d —— d&,dyg —> d2
e Véi thdu kinh L;:
&y = d,f, . 10d, '
d, -f; d, -10
e V6i thau kinh Lg:
Gl dyogo 104 _1dy-100-10d,
d, -10 d, -10

d2f2
d, f
D6 phéng dai 4nh qua hé:

K= A2_B2 = —Sd:_l_ _%
AB \ d1 dz V

10 5 10 s
d] - 10 ) d1 - 5 (dl - 10) ) (ldl — 10l _1Od1 _5) .

ds =

d, -10
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_ 50
"~ d,(-15)-100+50°
Dé do 16n 4nh cudi cung khong phu thudc vao vi tri AB trudc L,
tidc 1a do phéng dai K khéng phu thubce d,.
Dua vao biéu thic trén ta thay dé K khong phu thude d, thi:
[-15=0=1=15cm.
Cau 30. Chon B.
Cau 31. Chon A.
Cau 32. Chon A.
o V6i f; = 1,5cm.

d1= d,f;, 15215 - 114em.
d,-f 152 15
o Vi f2 = 1,415cm.
g af 1521415 o
d,-f, 152 --1415

Vay gidi han nhin rd cia mét tir 20,5cm dén 114cm.
Cau 33. Chon A.

1 1 1
Tié U kinh: D = = f== =
iéu cyu kin I = D =30
Mait dat cach kinh 5cm = trung tiéu diém F’ cta kinh.
D6 boi gidc:

= 0,05m = 5¢cm.

B’

too __A_B f’\‘.:\
G- t8 8% =5 ! \:::?~\

tga, AB ! . e,
tg(X.:——— ; T Ly

3 f A F A O F

=G = E = 29 =4.
f 5

Mit dét tai tiéu di€m F’ cda thau kinh thi d6 béi gidc khong phu
thudc vi tri vat.

Cau 34. Chon A.
Cau 35. Chon C.
Cau 36. Chon A.
Ap dung dinh li dong nang:

2
., mv , 2eU
Tacé: —2 =eUp = vo = h
. 2 m
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19
2.16.10 ,,1? = 2,054.10° m/s.
9,1.10°
Cau 37. Chon D.

Phuong trinh Anhxtanh cho: %ﬁ = A+eUy i 0 = ey,

= A= -h—c — eUy,
A
34 8
o A= 862510731070 640-0.0,69.
0,666.10"
A=10" 066253 ~16x0,69| = 1,88.107 (J).
0,666 .

Cau 38. Chon A.
Giita hai van sdng bac 6 c6 12 khodng van:

Vayi = %’5— = 0,6mm = 6.10™*m.

. -4 10-3
Mai= 2D oy k8 6107100
a D 1
= A =6.10"m

A = 0,6.10°m day 1a budc séng cia 4nh sdng mau vang.
CAu 39. Chon B.

Gi6i han quang dién cda kim loai: Ay = IX
-34 8
D61 v6i A, = 414 x 1,6.10°9 = &g, = &620:107.8.10°
414.16.10

= 7.01 = 3.10-7111

. -34 8
Poi v6i A2 = 2’07 x 1,6.10—19J = Aoy = 6,625.10 .3.10

2,07.16.10"

= Mgz = 6.107m
So sdnh véi Ay = 0,45um = 0,45.10°m
Ao = 4,5.10'm
= o1 < Ao < A

— (J t& bao thif nhat khong c6 hién tugng quang dién, chi xdy ra ¢

t& bao thd hai.
Céu 40. Chon C.
Céu 41. Chon C.
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Cau 42. Chon C.
Theo dinh luit bdo toan ning lugng, ta ¢6:

Es=hf+Q
5> hf= D¢ Cg,
A
= A2 EE => Amin = l:E.
“a Ld

6,625.107**.3.10°
35.10°.1,6.107" ~
Amin = 0,3549.10°m
Cau 43. Chon A.
Hé thic Anhxtanh vé quang dién:

= }\'min =

> = A+ %vamdx ' (1)

Theo dinh 1 dong ning: %mvg = eU, (2)

(1) & (2) = Uy = "[Pf“A}

e .
V6i A =0,31um = 0,31.10°m; A = 2,48 x 1,6.107%J.

1 [6625.10™3.10°
Uy = ’ ~248x16.10™° |,
T 1610 [ 0,31.10° g }
Uy = —1,53V. "

Céau 44. Chon C.

Ta ¢6 luc lorenxd tdc dung 1én electron: F = evBsina.

(sino = sin90° = 1) = F = evB (1)
2
Theo dinh luat II: F = ma = ml’R- L (®
D& @ =r=" mr e Was (3
M&2)>r eB:r B 3)
2

Phuong trinh Anhxtanh: %E = A+ 2Vomax

= Vmax = \[ - A (4)
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Tu (3) va (4):

m [2(hc J | 2m (he j
Tmax = 2% —-A| = 52l AT
eB {Ym{ A e’B*\ A
N 2x91.10%  (6,625.10°.3.10°
T A(1,6.10)%.(6,1.10°)2L 0,56.10°°

-1,9 % 1,6.10'1gj :

= I'max = 3,06cm.
Cau 45. Chon D.
Cau 46. Chon A.~
Cau 47. Chon A.
Khéi lugng oxi trong 1 gam khi CO,:

31,998 _ 32
44,009 44 &
Suy ra sé nguyén tu oxi trong 1 gam COy:
32 23 ’
—.6,02.10 23 :
_ 44 _ 19264107 ) 536 10%,
15,999 703,956

= N = 0,274.10%® nguyén td.

Cau 48. Chon C.
Ta ¢6: My = mp; + m, = 26,974u + 4,0015u = 30,9755u.
M = mp) + m;, = 29,97u + 1,0087u = 30,9787u.
Vi M > M nén phdn dng thu ning lugng duéi dang dong ning W,
cung cip cho hat nhén a.
Do dong nang cia cdc hat sinh ra c6 thé bd qua.
= Wamin) = AE. ’
= AE = (M = My)c? = 0,0032.u.c?
MeV

— .7
c

= 0,0032.931,3

= 2,98016MeV.
Cau 49. Chon B.
S8 nguyén tif ma 5g radon c6 dugc xdc dinh biing cdng thifc:

m 5
N = — N = — .
T A4 222
No = 1,35.10% (nguyén ti).

6,02.10%.
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S6 nguyén td radon con lai sau thsi gian t = 9,5 ngay dugc xic
dinh bang cong thiec:

-0,693 -0,693.9,5

N =N0.e~7f_ "—'No.e 3.8

N = N0.2~1,7325

N =1,35.10%.¢7132 -

N = 2,39.10*! (nguyén tq).
t _ 95

(Nhén xét: k = T = 38 = 2,5 va c6 thé ap dung:
NN N, N
k 5 2 :
2t 3 22
N = 135107 5 39,102 (nguyen tin)
4\/— = B N glly *

Cau 50. Chon B.
b6 phéng xa gidm b6t 87,5% thi d6 phéng xa ldc d6 con lai la:
H = 15(100% — 87,5%) = 12,5H,%.

-z 125

Ma —— =2%=2T= 22 _0195.
. 100

| .
= 2 T=2‘33T=§=8ngéy.

S& nguyén ti lic ddu: N, = EII\TONA.

No = % 6,02.10% = 459 5.10%° nguyen t.
D% phéng xa lic t = 24 ngay = 3T.
‘Ma H = AN
t
S>H=ANy.2 T = 0693 N,
T "2°
0,693 459,5.10% 5
= : . d = 5,758.10" (Bq).
8.86400 20 (Ba)
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MUC LUC

LOI NOI PAU
A.TOM TAT Li THUYET VA MOT SO VAN DE CAN LUU Y
Phin mot. DAO BONG VA SONG
Chuong |: DAO DONG CC HOC
Chuong ll: SONG CO HOC — AM HOC
Chuong 1ll: DAO DONG DIEN — DONG DIEN XOAY CHIEU
Chuong IV: DAO PONG PIEN TU — SONG DIEN TU
Phan hai. QUANG HOC
Chuong V: SU PHAN XA ANH SANG VA SU KHUC XA
ANH SANG
Chuang VI: MAT VA CAC DUNG CY QUANG HQC
Chuong VIi: TINH CHAT SONG CUA ANH SANG
Chuang VIil: LUGNG TU ANH SANG
Phédn ba. VAT LY HAT NHAN
Chuong IX: NHUNG KIEN THUC SO BO VE HAT NHAN
NGUYEN TU '
B.10BQ PE
PE 1
DE 2
PE 3
PE 4
PE S5
PE 6
PE 7
PE 8
pE9
DE 10_
C. HUGNG DAN GIAI
De 1
PE 2
PE 3
PE 4
DE 5
PE 6
PE 7
PE 8
PE 9
PE 10
MUC LUC

256

11
16
22

27
40
45
52

58

67
75
85
94
103
112
122
131
141
150

160
169
178
188
199
208
218
227
236
245
256



