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Lot néi dau

“Bai tap Vat ly nang cao 16p 10 va Bai tap Vat ly nang cao 16p 11” cua

cing céc t4c gid va dugc bién soan danh cho cdc hoc sinh muén tim hiéu

sdu, k¥ mén Vat ly, cho cic hoc sinh kh6i phd théng chuyén Vat ly, luyér
thi hoc sinh gidi va luyén thi vao Dai hoc. Cu6n sich do tdc gia: GS.TS. Nguyén
Quang Bédu va nha gido Nguyén Canh Hog, nha gido Pham Huy Thong bién soar
trén co sd tich luy kinh nghiém nhiéu nam giang day, béi dudng hoc sinh gidi chc
kh6i chuyén Vat ly Dai hoc Téng hop truée day va Dai hoc Khoa hoc Ty nhién - Da
hoc Quéc gia Ha Noi ngay nay.

Noi dung cuén sdch gém cic phan thudc chuong trinh Vat ly 12 ban Khoa hoc
Tu nhién: Dao dong co hoc va séng co; dong dién xoay chiéu va séng dién tir
quang ly; vat ly hat nhan nguyén tit. Trong m&i phén déu c6 tém tét ly thuyét, céc
chuyén dé c6 chi din phuong phép giai véi cdc dé bai c6 10i gidi hodc chi din. Muc
tém tét 1y thuyét nhidm gidp hoc sinh nhé lai nhimg khéi niém chinh vé céc cong
thitc céin ban dé giai c4c bai todn Vat Iy dit ra. Cdc dé bai phong phi va duge phar
ra cdc mifc dO trung binh, kha dén cic bai hay, kh6 danh luyén thi hoc sinh gioi vi
luyén thi Dai hoc. T4t ca cdc bai todn Vat ly dua ra déu cé 161 giai hodc chi din chi
ti€t nhdm gidp che hoc sinh tu tim hiéu nhimg vén dé Vat 1y khé khi thi€u su chi
din truc ti€p cha gido vién. Cic tdc gia ciing hi vong ring cuén séch s& rét bé ict
cho céc gido vién day Vat Iy phd théng 1am tai liéu tham khéo trong qué trinh gidng
day clia minh.

Cu6i ciing céc tic gia rdt mong nhin duge su déng gbp ¥ ki€n quy bdu ciia céc ddx
gia va déng nghiép dé lam cho ndi dung cudn séch t6t hon trong céc 14n t4i ban sau.

Céc téc gia

C uén sdch “Bai tap Vat ly nang cao 16p 12" 1a phén ti€p theo hai cudn séch



Chu dé 1. DAO PONG PIEU HOA CUA CON LAC LO X0
VA CON LAC DON

1.1. Chung minh hé dao déng diéu hoa
a. Cach 1: ép dung phuong phdp dong luc hoc:

- Chon truc toa d6 OX. Géc toa dé 1a VTCB.

- Xéc dinh lyc tic dung 1én vat (hé) khi né dimg yén (& VTCB) — tim DK

- Xéc dinh luc tic dung 1én vat khi vat (hé) & vi tri i dén x bt ky — Bién déi
biéu thic luc + 4p dung diéu kién + chiéu lén OX — chira: F=—kx

- Ap dung dinh luat IT Niuton dé suy ra: x”* = — @’x

& X7+ ox =0

b. Cdch 2 : ép dung dinh ludt bdo toan co ndng

2
- Viét téng co nang cha vat (hé): E=E, +E,; E, =%kx2, Ey= m;

- L4y dao ham hai v€ theo thoi gian véichi y X" =v,x"" =v' =a
-Biénddidésuyra: x” =-0x < x"+0’x=0

1.2. Viét phuong trinh dao déng diéu hoa cua con ldc:
= Tirc viét x = Asin(ot + @) véi gid tri cu thé cla o, A, @

- Xdcdinho: o= JE (tir dit liéu ddu bai)
m

- Xdcdinh A: A =—;— (112 chiéu dai doan thing qui dao ma vat dao dong)

A= x2+ _"'_2_ A=|vmax| A_;IFmaxl A= 2Et(max)
2 |’ ® K '’ K

o)

- X4c dinh @ : Dua vao diéu kién ban ddut=0—> x=x°,v=v,.
Xp = Asing@ } .

Vo = A®Ccos

1.3. Vén téc dai, suic cdng déy cua con ldc don

a. Xdc dinh vén téc dai v:

- Chon géc thé ning & VTCB. Ap dung dinh luat bo toan co ning cho 2 vi tr
ing véi bién do godc va bién dd géc bat ky a. ’

2
E,=Eg < mgh, =mghiB+E;——

Suyra:

0

2
mg(l —lcosay) = mg(l—lcosa) + E;—

> v= \[Zgl(cosa —cosay)




Xdc dinh luc cdng t:

F=P+7% — chi€u 1én phuong BO huéng vao O — F,, = - Pcosat + 1
2
ma,, = - mgcosa. + T — t=myi—+mgcosa

t = mg (3cosa - 2 cos

4. Cdc dé thi tuyén sinh Dai hoc minh hoa
4.1. Dé 35/3 (BY dé TSPH 1996)
Mot 1 xo c6 khéi lugng nhd khong ding ké, dugce treo vao mot 0
diém c6 dinh O cé do dai tr nhién OA = 1,. Treo moét vat kh6i
lugng m, = 100 (g) vao 10 xo thi dodaictan6laOB=1, = 31 (cm).
Treo thém mot vat khéi luong m, = 100 (g) vao 10 xo thi do dai
cua né 1a OC =1, = 32 (cm). A
‘a. Xéc dinh d6 cimg K va do dai ty nhién |, cia 16 xo. " Ym,
b. Bo vat m, di réi ndng m, 1én cho 10 xo trd lai do dai 1, sau d6tha B-
ra cho hé chuyén dong tu do. Chimg minh réing m, dao dong diéu (.
hoa. T"mhchukyvﬁw&mMgn'lnhcuadaodOngdé Bo qua sifc
can cia khOng khi.
c. Tinh van t6c cia m, khi né ndm cich A mot doan 1, 2 Qcm) (14y g=10m/s?).

Hudng dén:
" Tim K, l;: Chon chiéu duong huéng xudng va géc toa do tai VTCB B.
Im,gzk-(‘l, ~1p) _ K=100(N/m)

((mI+m2)g=k(l; -1) 1 =30(cm)
. Chéing minh vat m, dao dong diéu hoa:

& VTCB:: P+EY =0

mlg—K.N|=0,A1|=l| —IO‘

m,g = K.Al (1)
6“60)(‘ ii+§dh=ﬁll

mg-K (Al +x)=-Kx=F, @>mx"”" = -Kx > x" +0x=0

as 1% X = Asin(ot +0)
m,

“*Viét T= 21:,/ =02

* Viét phuong trinh : m=Jl—— =10n (Rad/s)

\F“ =1 (cm) (tait =0)

Xg =—A= Asmq! T
—S>Qp=—
Vo =0=Ancos@ 2




X :sin[l(lm-g] (cm)

¢. Timv: v2=m2(A2~X2). X=12-1 = 02(cm)
—w:\/;?(A%xl) = 30,8 (cm/s)

1.4.2. D€ 48/3 (BS dé TSPH 1996)

Cho mét 16 xo ly tuéng c6 do cimg k, c6 do dai tu nhién 1,. Treo 1d xo thang

ditng va méc vao diu dudi cia 1o xo mot vat c6 khéi lugng m, khi 4y 10 xo dai |,

Choly= 12 (cm), |, = 14 (cm), m = 200 (g) va g = 10 (m/s®) (Hinh v& 1)

a. Hay tinh d¢ cing K cua 10 xo .

b. Cho vat m (gén véi 16 xo) dich chuyén doc theo dudng d6c chinh ciia mé
mat phing nghiéng mot géc o so v6i phuong ngang (hinh vé 2). Khi vat dimg
yén CB, 10 xo dai |, = 11 (cm) va vat & VT 0. Bd qua ma sét.

* Tinh géc a

* Chon truc toa dé x’x song song véi dudng
déc c6 gbc & O. Ngudi ta kéo vat ra khoi VT
O r6i budng ra. Hay chimg minh ring vat
dao dong diéu hoa va tinh chu ky dao dong.

. Huodng dan:

a. Tinh K: Xét vat & van t6c co ban —» P= c‘,g) =0

Chiéu: P = Fflg)—»»mg KAl-—)K——Elg———“—ll—-=IOO(N/m)
—'0

b. Tinh o : Xét vat & VICB 0> P+N+FE{) =0 — chiéu
Fp

-Psino + Eg,‘l’ =09 sina=

- Sina = Ko =1,) b
mg 2
* Chitng minh dao dong diéu hoa
-0 VTCB: Psino+ KAI'=0, Al'=1y -1,
-Ovitrilidox: P+N+EP =R,
Chiéu: Psina+ K(AlI-X)=F,;—» -Kx=F,
- Ap dung dinh luat IT Niuton: - Kx = mx”

x"+ %% =0, m=J'£—
m

* Chuky : T =2RJE =0,28 (s)
m

- a=30°



4.3. DE 28/3 (BY dé TSDH 1996)
Mot con lic don gém mot qua cdu khéi luong m = 50 (g) treo vao mot sgi day
dai 1 = I (m), & mét noi c6 gia t6c trong trudmg g = 9,81 (m/s%). B4 qua ma sét.
Gée lech cuc dai cia con léc so véi phuong thing dimg 1a o= 30°.
Hay tinh van tdc clia qua céu va luc cing cia day treo:
- Tai vi tri ma ly d6 géc elia con lic o = 8°

- Tai VTCB cua con lic
Hay tinh chu ky cua con lic khi c6 dao dong véi bién do goc nho
(cosa s_l_—%, 1°'20,01745 rad).
'~ Huong ddn
Tir v=,\[2g1(cosa-,cosao) tacé o = 8° =8 .0,01745 = 0,1396
013
cosaasl-——z— ( 296) -'0990

cosa<,=cd$ 30°~ 0,866 — v (q=,8°_)_b-—-_ 1,56 (m/s) = v (o = 0°) = 1,62 (m/s)
Tuong ty, taeé:  1=mg (3 cos 0~ 2 cos ag) = 1 (o = 8% = 0,60 (N)
t(o= 0"):5062(N)

Tinh T = 21:&%2 01 (s)
£

4.4. Dé DHBK Ha Ngi (2000-2001) Céu 4
Mot 16 xo c6 kh6i lugng khong déng ké duoc treo thing ding, ddu trén c6 dinh,
ddu duéi n6i véi vat M c6 khéi lugng m= 400 (g), tao thanh con lic 16 xo

Kéo vat M xudng phia duéi cich VTCB 0 mét doan bing 1 (cm) réi truyén cho
né van t6¢ bing 25 (emy/s) theo phuong thing dimg huéng xudng duéi. BS qua
moi ma sét, coi vat dao dong diéu hoa. Viét phuong trinh dao dong cia vat. Biét
ning luong toin w&cﬁamlﬁekhinédaﬂd@ng!;&lg%;tm,ﬂ.
Ky hiéu P va Q 1a 2 vi tri cao nhét va thap nhét ciia vat M trong qua trinh dao
dong, R 1a trung diém cta PO, S 1A trung diémictia OQ. Tinh thoi gian ngin nhat
ma vit M chuyén dong tir Sdén'R.

Hudng ddn:

Viét phuong trinh: X = A sin (ot + )
Chon g6c toa d6 & VTCB va truc x erdng xuéng, ta cé

XO =0 Ol(m) AS"]@ 0'0[2 10‘252 i |
- + =1 (1)
V0—025(m/5) A(Dceﬁtp _ ;Az ) Azmﬁ T
E =25(mJ) = 25. 10-3(])_ KA mmzA
A20? = 2E _0.125 | .
m ' ’ '

T (1) + 2) & A=+2.10"2(m) = V2 (cm)



Tir (2) suy ra: ®= % =25(rad /s)

| n
Tir Asing=00lsing=— > ¢ =—
9 Q) \E M =

c6 phuong trinh: X = JZ_sin(ZSI + gl(cm)
2) Ta chon lai géc thoi gian sao cho t =0 viy & R — phuong trinh chi khdéc:
o> = X\ﬁ%in(ZSt +@) <>

\/- 1 n

tart=0: X =—-——\/_sm(0 —2sinp =———>@ =——
! T 2 ¢=—3 =g

Vay phuong trinh bay gio la: X =2 sin(ZSt —g]

V2 1

Khi vat & S—+X~——h J_ J_sm(sint*—g)»sin(ZSt—g):—

2
251—2:2+2kﬂ:-—;»t=%+32k?Jt -
. Suyrat... . =—=0.419(s)"
T 5nu x 2kn YT tmin =5 ©)

W/t——=—+2kn o> t=—+—
6 6 25 25

1.4.5. Dé DH Giao théng Vén tai (2000 - 2001) - cdu 1

Cho hé co hoc nhu hinh vé. k = 100 (N*/m), m,;=400 (g), m, <m,. Kéo m, xung

va gilf né bing mot luc 5 (N) réi tha nhe tai thai diém t = 0. Vat m, dimg yén khi

m, dao dong.

Hay chimg minh m, dao dong diéu hoa va viét phuong trinh dao dong. Ldy truc

ox nhu hinh vé

O 12 VTCB « O’ 1a vi VTCB, g = 10 (m/s%), n* =10 X
' Huodmg dan: 4
* CM dao dong diéu hoa :

- VTCB: kAl =mg—Al= klg — Al =4(cm)

D6i véi m, cé phuong trinh:

kAl =T + P, = mudn m, dimg yén khi m, dao dong K 1 5
— T >0—> 10 xo0 luén gidn m
- Xétvatm, &vitrilido X
=> ta ¢6 phuong trinh: k(A} -x)m,g =K, CD -
- Ap dung Dinh ludt Il Niuton: - kx =m, x
X +o:)2x =0,0= 21

\m, 1



%

viét phuong trinh: x = Asin(ot + @)

0= ’i =510 = Sn(rad/s)
my

Tait=0: Ry =Al'k > Al'= 5‘;(& S Al'= % =0.05(m) = 5(cm)

Xg =—3(cm)=Asin@ - A = 5(cm)

t=0 c3x=55in(5m—g](cm)

vo =0=Awncosp — (p—g(cm)

Chu dé 2. DAO BPONG HOA CUA CON LAC LO XO
VA CON LAC DON

2.1. Bién thién nho chu ky cua con ldéc don. Déng hé chay nhanh, chay cham

*

*

10

Chu ky cua con ldc don: T = ZRJI

g
Nguyén nhén bién thién nhé: do thay déi nhiét do va thay déi vi tri noi dat con
licdon:  1=1y(1+At)
. 2
2o =Gﬂ2 , G=6.68.107" [ S
R kg

M
g =G-—-———,g =G
P RenE Y
S dung cong thicc gdn diing: (1+£x)" ~1+nx
(A+x 1=x9)=1+x; =X,
(véi x<<1, x,<<1, x,<<1)
Vé déng hé chay nhanh hay cham trong 1 ngay dém giéi theo 3 budc sau:

— lapty s6: %= -lig-.—g‘-’* r6i bién ddi theo cdc cong thitc gin ding va dua vé dang.
s s gd .

& rM

h ;
%—aHBiéuth&c-deiXmE (R: bén kinh qua d4t 6400 km)
H

R
—» Xét dfiu biéu thitc ~ x d€ két luan vé déng hé chay nhanh hay cham.

T Ta-T AT i ihio~x
T, T




Néu biéu thitc ~x > 0—> AT > 0,T, > T, thi déng h6 nhanh
Néu bi€u thitc ~x < 0— AT <0,T; < T, thi déng hé cham
—> Tinh thoi gian déng hé chay sai trong mo6t ngay dém.

1=N.|AT|= w.|m| ~24.60.60.|B thitc ~ x|

s

2.2. Bién thtén Ion chu ky cua lac don dudi tdc dung cua lut: phu
khéng doi.

¥ Cdc lue phu khéng doi:
—» Luc dién: Fdi{!n =qE (D6i véi tu dién: E = g-)
— Luc ddy Acsimét: F, =pVg (hudng tir du6i 1én)
— Luc quén tinh: Iﬂ:'ql =-ma (nguoc chiéu a)

* Két qua: con lac dao dong dong hé dudi tic dong cia trong luc hiéu dung
P’ (gia t6c hiéu dung g') va quanh VTCB méi O’:

f, =1
Fony» & = = = )
th— Y (néu thu_LP)
f’+i5 F
g=— P gy P _gg \cb/
m m
. ” 0O
) g+aFy, TTP
== F ’ = 'lﬂl_- ?phtI:
T R e -
\}g +a thll _l.P

2.3. Bai todn dao dfng diéu hoa két hop vdi bai todn ca(chuyérdéng
ném ngang, ném xién, va cham, chuyén déng tron).
* Con ldc don dint ddy rdi tham gia chuyén dong ném xién

— Con léc don cho van t6c ban ddu: v = JZgl(cosa —-Cos0g) = vy
Phuong trinh cia v ti€p tuyén véi quy dao — géc ném a

—» Ap dung phuong trinh toa d6
a, =0 Vy =V,0 =V(COSQ Y 4
ay =—g Vy = Vo sinQ — gt "oyﬂ | i,v'o
X =V CosQ
2

: gt
y=Vp smcpt——i—

CO Yomux khi v, =0, X, kKhiy =0
(tdm cao nhdt), (tAm xa nhét)

1



* Con ldc va cham véi vit khdc lam né chuyén déng ném ngang:
— Con lic don cho van t6c ban ddu: v = \/2gl(coscp—costp0) - Vg

— Ap dung dinh luat bao toan co ning va dong luong;

mivlz E_z"% “‘1"'i2 i mz"'%
2 2 2 2 (th€ ning 2 vat bang 0)
mV; +myV, =mv'+myv',
(chiéu trén phuong ngang) :
X =vt
. VK =V
— Ap dung phuong trinh toa do: { gt2
2
o >— > X
h
7
. y v
max Khi ¥ h

. Va cham cua mot vdt vao con ldc lo xo: ap dung dinh luat bao toan co nang va
dong luong dé c6 dugc van téc ban ddu truyén cho con lic Id xo.

2.4. Cdc dé TSPH minh hoa:

2.4.1. D€ 16/3 (Bﬁ dé TSPH 1996)
Mot déng hé qua lic chay ding gi® tai mot noi trén mat bién c6 g, = 9. SI(m/s )
va ¢c6 nhlét d6 1a 20°C. Thanh treo qua lac 1am béng kim loai c6 hé s6 n& dai

A=1.85.107 (K™).

1. Cho biét chu ky con lic 12 2 (s). Hay tinh d6 dai cla con lic don déng bd (c6
cung chu ky dao dong) véi né.

». Khi nhiét d6 & noi d6 ting 1én dén 30°C thi déng hé chay nhanh hay cham? Mbi
ngay nhanh, chdm bao nhiéu?

:. Dua déng hé dén vi tri khéc, vin chay ding gio. Pua déng hé 1én cao, dOng hé
vin chay ding gid. Hay giai thich hién tugng va tinh nhiét d¢ & do cao dy. Coi
Trai dat lé hinh cdu c6 ban kinh R-6400(kw)

Huéng dén:
, [ T’g
.. Tinhl: T 2n |——>1 ——z0995(m)
g 4

. Lapty s6:1 (vi g, =g,)

f'o(“*;\ld) 1/2 -1/2 A
— A 1+ At ~l+—(t, -
1+ At 2 (1+Aty) " “(1+Aty) + (td ts)

Xét: Ia TdT Lt _ '/:';‘T =i(td —t)= —Sl <0 d(‘)ng ho cham

S s ]

- Thoi giam chim: = =24.60.60. | 51.| g A 99(3)

o=




g 8

I

c. Lapty s6: I:I‘—l- =,
Ts' Is 84

:J(HM)' R 41.12441_\/'1”4(,

-«>1+£~I+E(t o )
(1+ty) (R+h? R 1 +A', R 2¢ °°

t', =ty —%zB.lOC

2.4.2. D€ 52/3 (B6 déTPH 1996)
Mot con lac don c6 chu ky dao dong bang 2(s) & noi ma gia téc trong trudng
g = 9.8 (m/s%) va & 0°C. Day treo con lic c6 hé s6 n& dai A=2.10(K™").
Bo6 qua luc ma sét va luc can cia moi truong.
a) Tinh chiéu dai 1 ctia con lac & 0°C va chu ky dao déng cta né & 20°C
b) D€ con lic & 20°C c6 chu ky van la 2 (s), ngudi ta truyén cho qua c4u clia con
lac mot dién tich q=10">C, mét dién trudng déu cé cudng
do E ngang va song song véi mot pha dao dong ciia con lic.
Biét khéi luong ctia con lic lam = 1 (g)
Hay tinh cudng do dién trudng va goc giita pha thing dimg -
va phuong cia day con lac khi né dimg can bang.
Huéng dan:
. lo Ty
a. *Tinhl: Ty =2n_[—= — 1y =—5 ~0,994(m)
>

. g 4

: ‘s tg (g Iy
*Tinh T, §20°C: 4= |9 = [——

J t, 1 lp(1+Aty)

A A
= Ty =Ty(1+At,)"? = Ty(l +Ets)=2,0004(s)
2 2
= e F
DOP_LFd ﬁg':ng-i-(—g—] =Jg2+(9—g) -—-)E:.n_] 3'2_82
m m q

Lai c6: |=E=Jli_g's =J h &
' T VI gg Vlp(+At) g

— g' = g(1+ At}) =9,8039 (m/s®) ' (2)
Tir (2), (1): E~2,77.10°(v/m)

Q
| >
v v

........--J-.-q.— - - -

¢

*Tinh géc a: tga= FF“'“: S—FT':— ~ 0,028 - a ~ 0,028 (rad)
mg
2.4.3. D€ 66/3 (B6 dé TSDH1996)
Mot con ldc don g&m mot hon bi A ¢6 kh6i lugng m = 100 (g) treo trén mot sgi
day dai 1 = 1 (m). Kéo con lic léch khoi phuong thing dimg mot géc

Qg = 30° réi tha khong van t6c ddu. Bo qua moi luc ma sét va luc can clia méi trudng:
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1. Tim van t6c ctia hon bi khi né qua vi tri can bang. L4y g = 9,8 (m/s?)

2. Khi qua vi tri can bdng, bi A, va cham dan héi va xuyén tam véi mét bi B ¢6

kh6i lugng m; = 50 (g) dang ditng yén trén mat ban (hinh vé). Hay tim:

a. Van toc ciia 2 vién bi ngay sau va cham
b. Bién do géc B, con lic A sau va cham. W
3. Gia sir ban cao 0,8 (m) so v6i san nha va bi A
B ndm & mép ban. Xéc dinh chuyén dong O
cia bi B. Bi B bay bao lau thi roi dén san I
. nha va diém roi céch chan ban bao nhiéu? A 7
Hudng ddn: @\‘ B
1) Tinh v4: = Ap dung dinh luat co nang cho O . -
van téc bién va "
va =+/28l(1 - cosag) ~1.62(m /s) 0,8(m)

2) *Tinh v,,vg:

-

'
- mAVAz =mAVA +mBV32 i

MAVA _MaVa MgV - vy =0.54(m/),vy =2.16("/) o
2 2 2

‘2
Tinh By : Ap dung dinh luat bio toan co ning: m—‘“;ﬁ- =mgl(1-cospy)

2

—+cosB0=l—;—Aix0.985 By~ 0,173 rad hay B, =10°
g
3) Tim t, va X, Sau khi va cham vién bi B chuyén déng ném ngang v&i van t6c
vg =2.16(")
2
h= % Sty = }2—" =0,4(s) Xpax = Vigta =2,14.0,4 =0,86(m)
g i

2.4.4. Dé PH Kién truc HN (1999 - 2000)/ céu 4.
Mot con lic don, vat m = 0,2(kg), day treo
khong dén, c6 trong luong khong déng ké,
chiéu dai 1 = 1(m) duoc treo thing ding &
diém A. Truyén cho vat m mét van téc theo
phuong ngang dé né c6 dong nang W,. Con
l&c chuyén dong dén vi tri day treo léch mot
géc a=60° so v6i phuong thing dimg thi
vat m bi tuét khoi day. Van téc van téc vat
m liic tudt khoi day v'=4 (m/s): Bd qua moi

ma sdt va siic can. T B
1. Xic dinh dong nang Wdtmyénchoconl.’ic. l

2. Sau bao 1au k¢ tir liic tudt, vat m s& roi dén
dat, biét liic tudt khdi ddy vat m cich mat dat h = 4.4 (m)

14



3) Néu tir diém tudt day cang mét day nghiéng véi mat dat mot géc B = 30° tron;

mat phing qui dao clia vat m thi diém vat m cham vao day khi roi xuéng, cacl
mat dat bao nhiéu?
Hudng dan:

1) Tim W,: W, :'—n—;;+mg(l—cosa)==2.6(l)

2) Sau khi tuot day, vat m chuyén dong ném xién véi v =4("/), o =60 cé:

X =(vcoso)t
“

- gt
= —(vsina)t + =—
y =< ) >

2
Khi cham dat , y = h=4.4(m) = h = ~(vsina)t, +% >ty =134 (s)

3) Goi M ¢6 toa dé x,, X, la diém vat m cham vao day cé:

tgf = Yi_ g 8m tg = 2vco§a(tga +1gP) (1)
X 2vcosa g
2v? cos® a(tga + tgP)

= X; =(veosa)ty =
g
-y, =xitgB—>h"=h-y, =334

2.4.5. Dé DH ngoai thuong (1999 — 2000)/céu 2.
Cho mot hé dao dong nhu hinh vé. Ld xo ¢6 khéi lugng khong ding ké, do cimg |
Vat M = 400(g) c6 thé truot ma sat trén mit phing nim ngang. Hé dang & trang th
can béng, ding m6t vat m, = 100(g) bin vao M theo phuong nim ngang véi van té
vo =1(m/), va cham 12 hoan toan dan héi. Sau khi va cham, vat M dao dong dié
hoa, chiéu dai cuc dai va cuc tiéu cia 10 xo 14n luot 1 28 (cm) va 20 (cm).

1) Tim chu ky dao dong cua vit M va d6 cimg K cua 16 xo.

2) Dat mot vat m = 100 (g) 1én trén
vit M, hé gém 2 vat (m+M) dang K M vV, m,
dimg yén, vin ding vat m bin vao %
v6i ciing vat téc v, Va cham la %W +«—O
hoan toan dan héi. Sau va cham ta
thdy ca hai vat cing dao dong diéu hod. Viét phuong trinh dao dong cua
(m+M). Chon g6c toa d6 & vi tri can bing va g6c thdi gian 12 lic bit ddu va cham

Huéng dén:
1) Tim T va k: Goi v’ va V 1a van téc cia m, va M sau va cham — dp dung din
mgvy = mgv' + MV

luat bao toan co nang va dong luong: mov% mov'2 MV2
= +
2 2 2




= Gii ra dugc: V = 31% =0,4(™/) = 40(/) (= van téc cyc dai)
mo +

A= lmax ; lmin = 4(cm)

V=mA-—>m—X—=lO(“%)—>T=£E= (1)
)

ki

, 5
k =Mo? =40(Y/.)

) Viét phuong trinh x = Asin(ot + @):
ZVOmO _ 100 G

mg(m + M) 3 ( I%)

f k Vhe
Dhe= =445 ~8,94 A,, =—=3,73(cm)
. m+M V58,9 (%) i

Dpe
Xg=0=Asing
T=0{0

Tuong tu: V,, =

vhe 0 = Vi = A0COSQ -0=0 X= 3,73 sin (8,94 t) (cm)

Chu dé 3. SONG CO HOC

.1. Biéu thur sdng, giao thoa cua song co hoc
Khdi niém:

Tén s6 séng f, chu ky séng T: T =%

Budc séng: A =vT = %
Do léch pha giita 2 diém trén ciing mét phuong truyén séng
Ag = Zu.-:- (d. khoang cich giita 2 diém)

Phuong trinh dao dong tai diém M c4ch nguén 0 mét doan d:
ug =asin 2xft

Uy = asinZth[t —E] = asin(znﬁ -Z—Id-)
_ v _

d

Giao thoa ciia 2 séng co hoc: u; =u, =asin2nft

Uim = asin(hft - -?E’L-dl-] d

2nd S
Uy =asin (27:& —_1%] — phuong trinh séng téng hop tai M:

g



(di —d, _ d, +d
Upm =UpM T Uam :zacoslif‘d].—g .sin(2nft —+J't.———( I 2)\
| ) A _, A )
Bién do A = 2alcos 2 UL92)| . giém c6 bien do cyc dai
) n(dld'_)) .

A =2a —cos tl::»%(_dlwdz)zknadl—dzzkl
=> Diém c6 bién d6 bang 0: A =0— COSM =0

n n A
—(d, =-d»)=2k+1)——>d, -d, =2k +)—
%K(l 2)=( +)2—3’| > =( +)2

* C4c van giao thoa: k=1 k=0 .,
- \.‘ k=2
| S,
P" ' ' -M
é / ;.:_ \\‘ s - .
3.2. Séng dimg: P x o (X » M

Séng cé cédc nit va cdc bung c6 di;lh trong khong éian goi la séng dimg.
— Coi P,M 1a 2 nguén phat séng, tim biéu thitc cua séng téng hop tai N cich P
mot doan x va cich M mét doan (1 — x)

yp =asin2nf YpMm =asin21|:f[t -——l—)
v
. l 'N
YM =~Ypm = —asin2nf| t—— Pe A oM
\Y X (I-x)

Song tai N truyén tir P: ypy =asin znf([ - i)
v

Séng tai N truyén tr M: yy = —asin21rf(t _l_ 1- V]
_ v v

= |
Séng téng hop tai N : yy = ypn + YMn =2asin21tf[l—x].00821rf[t —-—)
v v
Ha -2asin2n(]-—x]cosZn[ﬁ —l]
Y YN x x

sin Zn[l—-—xj‘
A

Bién do A =2a
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* Diéu kién c6 séng dimg 6n dinh khi 2 d4u 12 2 nit séng:
—>x=1->M dimg yén: A=2asin0=0

x=0-—>P ding yén; AIZSiﬂZﬂZ%=0—>2n%=kﬂ——)|=k%

* Vi tri nit séng: A=0—>Sin27‘tl;—k =0 —->21t1—:;’—‘—:k'n—>x = luk’i

—>x=(k—k')5=k"-7i
2 2

* Vi tri bung séng: A=i2a—)sin2n11=il —>2n-l;l§—=(2k'+ l)g

x=[2(k—k‘)—l]%—>x=(2k' _1)%

hay x =(2k" + ”_}

A2

3.3. Day cut dai - day cur tiéu trong trudng giao thoa.
* 86 di€m va vi tri cdc diém dao déng cuc dai trén doan S,, S,

d]+d2=S|32 SS
d-dy=kL  —0<d, =-‘?‘~’-+k-’§<s,s2
0<dl <S|SZ
—§—'isl<k<§& kek

* 86 diém va vi tri cdc diém dao dong cuc tiéu trén S,, S,

(d, +d, =S,S ‘
93 =99y _)0<d|=_sl_2sl+(2k+l)-}<8|53

A

d'"d2=(2k+l)'§ S8 1 188 1
13 <2 keZ

2% o

L0<d‘ <S|52 A 2 l

3.4.Cdc dé TSPH minh hoa:
3.4.1. D€ 2/3 (B6 dé TSDH 1996)

Trén bé mat cia mot chat long ¢6 2 nguén
phét séng co hoc O, va O, thuc hién cic dao
dong diéu hoa, ciing tin s6, cing bién do a
va cung pha ban ddu bing 0, theo phuong L
véi mit chét 16ng (coi bién do a khong déi) 0,
. Ol

1) Thanh lap phuong trinh dao dong ciia diém M bét ky trén mat chat [ong 1dn luot
cdch O, va O, nhimng doan d, va d; xé4c dinh vi tri cdc diém c6 bién do dao dong
cuc dai va bing 0.
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2) Chi xét cdc duomg ma tai dé mat chét long khong dao dong va & ciing mot phia sc
véi dudng trung truc cia O, O,. Néu coi dudng thit nhat 1a dudng di qua diém M, c¢
d, — d, = 1,07 (cm) thi dudng tha 12 13 dudmg di qua diém M, c6 d, — d, = 3,67(cm).
Tim budc séng va van toc truyén song. Cho f = 125 (Hz)

3) Tim bién do va pha ban diu tai diém M,. Biét d,=2,45(cm), d-=2,61 (cm), a= 2(mm)

Hudmg dan: _
1) Phuong trinh dao dong clia M: u; = u, = asin2nft
. d, . d,
Uppmasin A2nfr—2n7 Ujpasin 21tfr—21t7

UM =u|M +U2M zzaCOS‘%‘E(dl —dz).Sin(zﬂ[_%(d‘ +d2))
T
A=Za[cosz(d, —dz)}
Bien do cuc dai: A =2a — cos%(d, ~d,)=#1->d, —dy =kA

Bién do triét tiéu: A =0—>cos£-(d| -dy)=0->d,-d, =(2k + 1)%

dl _d'z = (2k| 4 1)% = 1,07

2) Tim l,V: 4 A (k2=kl+ll)
dl —d2 =(2k2 + l)-i 23.67

\

—> A =0.24(cm), v =Af =30("/)

3) A,p: u =Zacos}-(d[ —dg)sin((Znﬂ -;(d] +d2)]
n

= 4cos-2?nsin(250m —2In) =-2sin(250nt — 21%) = 2sin(250nt - 21 + x)

A =2 (mm), @ =- 20n (rad)

3.4.2. D€ 31/3 (B dé TSPH 1996) ;
Mot sgi day OA dai 1, ddu A c6 dinh, ddu O dao dong diéu hoa cé phuong trin
ugp = asin2nft

a. Viét phuong trinh dao dong cia mot diém M cdch A moét khoang bang d do st
giao thoa ciia séng téi va séng phan xa tir A. Biét vén toc truyén séng v va biéi
do séng giam khong déng ké.

b. Xdc dinh vi tri cua cdc nit séng. Tinh khoang céch gilra 2 niit séng lién tiép.

c. Xdc dinh vi tri cia cac bung séng. Tinh bé rOng cliia mét bung séng, dp duny
bang s6, cho biét | = 64 (cm), a = 0,75 (cm),f = 250 (Hz), v = 80("%)

Hudng dén: .

a. Phuong trinh dao dong ciia M: ug, =asin 2nf(t - l)
v

1!



F o]
= —asin2nf| t ——
UA asin T[( v)

ﬂO

* <
A\
>

; 1-d d
UoMm =asin2nf t-"'v—' —>

. d . 2nd I
UaM =—asm21rf[t——]--—] & Uy =Ugy +Uam =2Sln—:—.00821t[fl—-]

vV v v
Bién do A=28in—2—;—9—
b) Vi tri nit séng: —-)A=0—>sin—21£9=0—>3£(-i-=nﬂ——>d=n%
ax=2-1Y_016(m)
2 2f
c) Vi tri bung séng: A=2a—>sin2%d=il -—)2%(1=2A=4a=3(cm)
Pé 38/3 (BY dé TSPH1996)

Hai 4m thoa nhé duogc coi nhu 2 nguén phét séng &m S, va S, dat cich nhau mét
khoang S,S, = 16(m) ciing phit mét 4m co ban ¢6 f = 420 (Hz). Hai nguén S, va
S, ¢6 cling bién do dao dong a, ciing pha ban ddu. Van t6c truyén am v =336("/)
1. Ching minh trén doan S, S, c6 nhilng diém tai d6 khéng nhan dugc am thanh.
Hay xdc dinh vi tri cdc diém dé trén doan S,S, (trir S, va S,). Coi bién do séng
Am khong déi.
2. Viét biéu thitc ciia dao dong tai trung di€ém M, cta S,S,

Hudng dan:
1. u; =uy =asin2nft - uy = u;y + Uy . d, P o S
=Zac03Msin(2nﬁ_M] ° h: °
A A : _
Biendo: ‘ %
A=2a COSM =A=0 acoszﬂ—_d—z)zo-n»d, -d, =(2k+l)%
d, +d, =SS,
Vi tri cdc diém A = 0: 2 (0<d,; <§,S,)

di-d, =2k +1)—
1 —dy =( )2

—»-Sl—s—z—-l<k<§£2--l¢:>—20,5<k<l9,5
A 2 A2

— C640gid tri ke Z (k =0,%1,...+19,-20)
S,S
dy = —!2—2- +(2k + l)% =0,2(m) =0.6(m),... =15.8(m)
2. My =d, =dy=8(m) up, = 2sin(2nft - 20m)
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3.4.3. Dé (PH Qudc gia HN 2000 - 2001)/cédu2:
Hai ddu A va B ciia mot mau day thép nho hinh chir u duge dat cham vao mat nudc.
Cho mau day thép dao déng diéu hoa theo phuong thang ding véi mat nudce.
1) Trén mat nude thay c6 gon song hinh gi (giai thich hién tugng khéng can tinh todn)
2) Cho biét khoang cach AB = 6,5 (cm), tian s6 f = 80 (Hz), van toc v =32("’%),
bién dé a=0,5 (cm)
a. Lap phuong trinh dao dong t6ng hop tai M trén mit nuéc cdch A mét khoang
d, = 7,79(cm) va cach B mot khoang d, = 5,09(cm)
b. So sanh pha cua dao dong t6ng hop tai M va dao dong tai nguén A, B
3) Tim s6 gon song 16i va vi tri cua ching trén AB.
Hudéng dan:
1) Céac dudng hypebol — hién tuong giao thoa cua 2 séng co hoc
2) a. Lap phuong trinh: x, = xg =asin2xft =0,5sin 160nft

X An =0,Ssin(l60m - 2’::!' )
—> < l=-;_—’=0,4(cm)

d
Kk =0,55ir{1¢50m—2’;L 2]

LS

S XM =XaM + XM
= cos(fgjl—{ﬂ)sin[lwm - “(‘31_1;9_9_,_):| = cos—34£sin(160m -32.2n)

=COos 3—:- sin(160ntt —0.2w) = —% sin(160nt —0.2n) = if— sin(160xt + 0.87)

b. — A¢ =0.8n <>'sém pha hon nguén 0.87n
n(d; -d,)

3) Tim s6 gon 16i: A = :

cOs

dl "'d‘) =kl
> . (0<d, <AB)—-16<k <16

d; +d, = AB=6.5(cm)
D, = 0,2k = 3,25 (cm), 33 gon

3.4.4. Dé BH Quéc gia thanh phé HCM (2000-2001)Céu 6.

Hai am thoa giéng nhau duge coi nhu 2 ngudn S, va S, phdt séng am két hoy
cdach nhau mot khoang S, S, = 2(m), cling phat 4m co ban c6 f = 420 (Hz). Hai
nguoén S,S, c6 ciing bién do dao dong a, ciing pha ban ddu, van téc v = 336('%)
a. Chimg minh rang trén doan S, S, c6 nhimg diém nhan dugc 4m thanh véi bién
do6 16n nhat.
b. Hay xdc dinh vi tri cdc diém dé trén doan S, S, coi a = const

Huédng dan:
d
a) u;y =asin(2nft —gh) S M S
A ° " 0
. 2?!(.‘11
Uyn = asin(2nft - : =) — 4 —e— d, —

21



Um =M oM =23‘3051;'(d3 “dl).sin['znft _M]

K(d.l —dz) o

A =Zalcos Anax =2a—>d; —d, =kA

d, -d, =kA=0,8k
(0<d; <§,S5)

d, +d, =§,S, =2(m)
—-25<k<25=5 gidtri (£2,£1,0) > d,; =0,2, 2.6,....1.8 (m)
1.4.5. Dé DH kién truc HN (2000-2001)céu /1.
Mot séng co hoc duge truyén tir 0 theo phuong y véi van téc v = 40(‘%) . Nang

luong séng co bao toan khi truyén di. Dao dong tai diém 0 c6 dang x = 4sin i t(cm)

.. Xac dinh chu ky T va budc séng A ?
.. Viét phuong trinh dao dong tai diém M trén phuong truyén séng céch 0 mot doan
biing d. Hay xdc dinh d dé dao dong tai diém M ciing pha véi dao dong tai diém 0
.. Biét li 46 dao dong tai M & thoi diém t 1a 3(cm). Hay xdc dinh li do cia diém dé
sau 6(s)
Huoéng dén:
2n

L. @=——=>T=—=4(s), A=vT =160(cm)
®

[(SUE

. XM = 4sin(;t - zz—d] = D€ dao dong tai M cung pha véi dao dong tai 0:

AQ =2knh — 21:% =2kn—>d=k véi k=0,+1,+2 ...

L Xy =4sin(gt—£;£)=3

KM(l_,_ﬁ) =4Sin( (t+6)“'£§"‘q‘)

=+45in[ t—-2—?-[£+31t) —4sn(£t-gﬂJ=—3(cm)
2 A 2 A

.

Chu dé 4.
DONG DIEN XOAY CHIEU (MACH KHONG PHAN NHANH)

4.1. Viét biéu thurc cuong dé dong dién va hiéu dién thé.
¥ Mach khoéng phan nhanh:

Téng tré: Z = R? +(Z, —Zc)? R ¢
— F—u—1—

ZL =L0), ZC —-‘(:l—
w
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Pinh luat Om cho gid tri hiéu dung: 1= 7 (2)

Z, ~Zc( 1 " ,
o lech pha @ tg(p:—L—ﬁ—-(—[ %[ﬁ'(p:iEJ (3)

-

* Cho 1= I\/i sin(ot +@;) = victu =1
= ;
—Su= \'\flsln(ml +@; + Q)
* Cho u=v2 sin(ot + ¢, ) —» viét i =?

—i=IJ2sin(ot + ¢, —¢) — 1 xdc dinh tir dinh luan Om (2), ¢ - xdc dinh tir
cong thiec (3)

Cha y: - Néu doan mach thizu phan tr nao thi cho gid U,
tn “trd khang™ do6 bang khong trong cdc cong thite t
trong ing. U
- Neéu su dung gian do vecto thi thuong cho cdi gi, ———>—— ] (g0c)
léy cai d6 lam truc goc, dinh so sinh cdi gi thi 14y
cii kia lam truc goc. 'O,

4.2. Xac dinh R, L, C va sé do cua dung cu do dién (Amp ké, von ké)
% Xic dinh R, L, C <>xéc dinh R, Z, , Z

—> Lap cdc phuong trinh dé xdc dinh cdc 4n chua biét.

Neéu cho cong hudng dién = Z; =Z¢

Néu cho d lech pha=> tang = 2L l;Zc
L

cosQ =

Néu cho cong sudt tiéu thu =>c6: P,=I'R
Ap dung dinh luat Om: 1="R L Yo 5
R 2, Ze Z
Néu cho céc dai lugng c6 gid tri cuc tri (max, min) —> tir diéu kién dé€ cé (max,
min) suy ra cdc 4n cdn xdc dinh.
* Xac dinh s6 do cia dung cu do dién (ampe k€, von ké) <> xac dinh eudng do
ddng dién hiéu dung, hiéu dién thé hiéu dung:
Dung cong thitc: U* = i) #(Up - Ug):
Lap céc phuong trinh
Diing gian dé vécto, dinh ly him s6 sin, ham s6 cos, hé thiic lugng trong tam gidc.
*  Ching minh cuén day c6 dién trd thudn r #0: dung phuong phdp phan chimg.

4.3. Bai todn cuc trj va khéo sat mach khong phén nhénh.

, ¥ Likhi U=const: 1= - . —
‘ JR2+(Z, -Zc)

U*R

max khi Z, =Z¢

* P, max khi U=cost: P, =I,R

-

(1)



" Hiéu dién th€ U, (hodc U,) max giai quyét trén co s& dung gian dé veto va dinh
luat ham s6 sin (khi U = cost) ¢ =cost :

— Truong hop I: L, hoic C, hoic f thay déi (conR = const)

U2
—')khl ZL =Zc\’a ‘Pll max=—l{—
U’R
2 2
R +Z¢
kL:co—>P“ =0
'C=O—>P“ =0

2

b

Cmwo-sBym LR
R*+Z[

: L=0->P, =
Kkhkao sat: «

— Truong hop 2: R thay déi (con céc dai luong khéc khong déi)

UE

R+(ZL_ZC |
R

- P, =

Ap dung dinh 1y (Cosi)=> miu s6 min khi R =

— P, max khi R =

2

P, max =-2l1IE khi R=|Z_ -Z¢|. Khio sat

U Uc
sing sinf3

Khi sinB=1, =g Hoic

Khi sinB=l,ﬁ=§

Uc

sin@ sinf3

sino

*C6 thé khéo sét nhu ham s6 va ding dao ham. -

b.4. Cdc dé TSPH minh hoa:
1.4.1. DE 47/3 (B¢ dé TSDH 1996)

4

Cho mét mach dién nhu hinh vé Ampe
k€ c6 dién trd khong déng ké, von ké
nhiét ¢6 dién trd rdt 16n. Dién trd
R =60(2), tu dién C=31(uF), cuén
day c6 hé s6 tur cam L va c6 dién tro
thudn khong dédng ké. Hiéu dién thé
giita 2 ddu M, N c6 biéu thiic:

u =170 sin314t (von )

R

(Z, -Z¢)

(Z; ~Zc)°
R=0->P, =0
R=w0—P, =0

=—=—— U =sinf} max

- Uc= v sin Bmax

F\@’E
fxr\

<

LS




a. Khod k & vi tri 1. Viét biéu thirc clia cuong do dong dién qua R. Tim s6 chi cua
von ké va ampe ké.
b. Chuyén khod k sang vi tri 2 thi thdy s6 chi ctia ampe ké khong thay d6i. Tinh L
va viét biéu thirc cua cuo‘ng do dons_ dién qua R.
c. Tinh cong sudt tiéu thu & 2 vi tri khoa k va giai thich két qua
Hudng dan:
a. Khoa k o vi trr’I.'

¥ Viét: i=ﬁsin(3l4t~(p)

ZCE];=103(Q)—>Z=\/R3+Z%z120(0)~>l=%= LI

2.120
~Zc n
tgp=—C =—1,722—/3 s
> 1go=— =z
Jism[314: + 3J(A)
@ chil=1(A) @chi V=120 (V)
b. Khod k é vi tri 2: | -
Téng tré: Z= % =@ - 120(Q) = R? ¥ZF
7, =v120* —R? = 104(Q) - L = 0.33(H)
Viét: i =12 sin(314t - ¢)

-7
I=I(A), lg(p=*FL"zl74:\/§-—}(p=
=\5sin(3l4l~§](A)

c. Cd 2 truong hop khdc k ¢ vi tri I va vi tri 2: P{" = P> —1°R = 60(w)

(vi cuong I, cuong R = P, nhu nhau!) U

4.4.2. D€ 27/3 (B dé TSDH 1996). —— A
Mot hiéu dién thé xoay chiéu
u=141,4sin1007t(V) dat vao 2 diu A, B
cua moét doan mach nhu hinh vé. Cudn .
day cé hé s6 tu cam L, dién tré R; Mot tu L - ul__’|_|a'_v
dien 6 dien dung khong ddi A B
Cp = 12(uF), mot tu dién c6 dién dung thay déi dugc Cy, mot ampe k€ nhiét c«
dién tr& khong dang ké. Khi thay déi Cy, ngudi ta thdy ing v6i hai gid tri ciia C,
la 6(uF) va 12(puF) thi ampe ké chi 0,6 (A)

a) Xdc dinh L va R clia cudn day

b) Viét biéu thitc clia cuomg dé dong dién trong mach tmg véi 2 gid tri cha Cy nhu trén

¢) Xic dinh C, sao cho cudng do dong dién trong mach tré pha -g so v&i hiéu dién thé

2!



Huoéng dan:
1) Dién dung tuong duong va dung khédng:

_SoCvi _ 4(uF) > Z¢, = e 796(Q2)
CoCy oC,

CiC 1
C,=—2"VY2 _6(uF) > Z, =
27 ICCys (I“F) 27 wC,

-

G

=531(2)

4
Téng trd ctia mach trong 2 truong hop: Z, =Z, = U, ol 200 (Q)

I J2006) 3

R*+(Z ~Z¢)) =2}
=1 ’ S|Zy -Zey|=]Z -Z¢y|
R +(ZL_ZC2) =Zz
Zey+Z¢)

5T = Ty 0 iy ~ T Wiy = -7, ~662,5Q) - L ~2,I(H)

R =\Z2 ~(Z, ~Zc)? ~99Q)
¥ Z, —Zg
.") Khi CV =6(HF)"'> tan(pl ='—_2_ =-1.35

@, =-0,92(Rad) —> i =0,6/2.sin(100xt +0,92)

Z, -Zc,

Khi Cv =12(|.LF)—-)tan(p3 = =133

¢, =-0,92(Rad) - i =0,6v/2 sin(100mt - 0,92) (A)
2) Goi C, 1a dién dung cua bd tu (C, nt C;) khi i tré pha so véi U
T T x Z; -2 n
— Zc3 605(Q) - C; = 5.26(pF)
LY GG

=t -y v3 =
C; G Cys T Cp-GCy

=~ 9,36(uF)

4.4.3. D€ 1/3 (B dé TSDH 1996).

Mot doan mach gébm c6 mot cudn day hé s6 tu cam L = 318 (mH), moét dién tro R

= 22,2 (Q) va mot tu dién bién déi mic nbi

ti€p nhau 2 ddu doan mach niy mot hiéu dien N B
th& xoay chiéu c6 gid tri hiéu dung U =220 (v) ®

" va tdn s6 f = 50 (Hz)

1) Khi tu dién c6 C = 88,5 (uH) ta thdy hiéu dién [] R

n L.R, ¢
th€ trén 2 ddu cudn day sém pha 3% véi ; e

\AAS -
cudmg do6 dong dién trong mach |_®"
a) Chitng té ring cudn day cé dién trd R,.




Hay tim dién trd Ry d6 vi s chi ciua von ké.
b) Tim cong sudt tiéu thu trén cudn day vi trén toan doan mach.
2) Thay déi dién dung cta tu dién dén mot lic ma s6 chi cha von ké (V) la cuc dai.
Tim s6 chi cua (V) va (A) khi do. (cho rang R,=0, R, =)
Huong dan:
1) a. Chitng minh rang R, #0 va tim s6 chi (V).

- * # Tt P n
* Giasu Ry =0—- U som pha p SO VO | — Q4 gt

Nhung theo dau bai ¢, =§— —> phiico Ry #0

* Cam khidng: Z; =Lo=100(Q) > tgp, = 1g1f~= L - Ry = L ~ 57,8(€2)
3 Ko tgPy
* Tong tro cua cudn diy: Z; = \!;R{:, - Zf_ = 115.5(Q) 6 Z = L 36(€2)
oc
Z=\(Rg +R)? +(Z, ~Z¢)* =102,4(Q)
Uu 220
[=—= 22 15(A)=> Uy =1Z; =248(v) =(v
Z 1024 = =R R
b. P,day =I'R, =267 (w) P, mach =I*(R, + R) = 370 (w)

2) So chi cua von ké = U,

Uz, ) UJR} +2Z}
\/(Rg'l'R)z +(ZL—ZC)2 J(R0+R)2 +(ZL -Zc)z
Max khi Z, = Z (vi U = const, R, =const, Z; =const,R =const )
UZ

= Udmax ='(R—_—:jii-i =3|8(V) ”::PImaK = RO TR
0

= Ud =Zd=

=2,75(A)

4.4.4. Dé Dai hoc qudbc gia Ha Ngi (2000-2001)/ céu 4.
Cho mach dién xoay chiéu noi tiép gébm dién tré R =100(QQ), cudn cam thudn

c6 L =3(H)va mot tu dién ¢6 dién dung C bién déi duge. Mot von k€ c6 dién
n

tré rdt 16n mic giita 2 ban cuc dai cua tu dién. Hiéu dién thé giira 2 ddu doan
mach 1a U = 100+/2 sin 100mt(V).

1) Khi dién dung c6 gié tri C thi dong dién trong mach sém pha so véi hiéu dién
th€ hai ddu doan mach va cé cuémg do hiéu dung bing 0,5vV2(A). Tim C

2) Bién ddi C dé hé s6 cong suit ctia doan mach dat gid tri 16n nhat. Tim C va
cuong do dong dién hiéu dung khi dé.

3) Thay R bing mét dién tr& khic Ry, r6i méi bién d6i dién dung C dén gid tri G,
thi thdy von k€ chi gid tri cuc dai bang 125 (V). Tim Ry, G

Huéng dén:
1) TimC: Z; =Lo=200(Q)



Do isém phasovéi U—Zq>Z; =200(Q)
U 100 = -
L= = 1002(Q) = JR*+(Z; ~Zp )
I 0,52 J Lo =€
1074

= \100% + (200-Z¢)? & Z =300(Q) > C=——(F)

2) TmC’ val: cosq)=-§—'max khi R=Z5Zc =27 > Zc =200(Q)

-4
o= g
2n

I_:P-:U =-120.:](A)

z R 100
3) Tim Ry, C;: Ta c6 gian d6 vecto

U

Yro _Ro _ const — o = const
UL 2, .

Ap dung dinh luat ham s6 sin ta c6: v’
Us U

—tga =

u .
- — > Ue =——.sinf
sinf3 sina sino

Do U = const, sina =const - U- max khi sinf=1— Bg <> khi dé:

U : U 100 4 3
Ucmax =—— —sina = = =—-—cosa =—,lga =—
sina Ucmax 125 5 5 3
Tir gian d6: Uy, = Ucosa =l—(lf?-'E =60(V)
\
Uy =099 sysrmg Il o A2 g o5
tgaa 4 Z, 200

Suyra: Rg= E-['ﬂ =266,7(2)

U 125 500
Zog=—Smax = (Q) - Cp =5, 7(uF)

1 0225 9
4.4.5. DH kinh té Quéc Dén (1999 - 2000)

Dit mot hiéu dién thé xoay chiéu U =150sin1007t(V) vao mét doan mach gébm
c6 mot tu dién mic n6i ti€p véi mot cudn diy cé dién trd thuin R =40(Q) va

do tu cam L = 0,318 (H). Dién dung C ctia tu dién ¢6 thé bién déi dugc.
-3

1) Véi gia tri C=!]%-:-(F) , tim biéu thic cia cudng do dong dién qua mach va
T

tinh hé s6 cong sut ctia doan mach

2) Véi gid tri ndo cta C thi cong sudt tiéu thu cia mach 1a 16n nhat. Viét biéu thic

hiéu dién thé trén tu va trén cudn day lic do.

3) Véi gid tri ndo ciia c thi hiéu dién the hiéu dung Ve trén tu 1 16n nhét. Tinh Ug ., d6.



Huong dan

I s U
D) Zy =@l Z=—= Z=iJR24(Z <=Z.) <=l=—=18J2(A)
L Com \/ s = Z

Z, =7 3
L E.:__’.<(_)

Do Zqy >7Z; —>tgp=
C L £Q R 1

—> @ =-0,64 —i=3.6sin(100nt +0.64)(A) > cos@ = % =0.8

4
2) P, :[IER]max khi Z, =2 +C=2 (F)
b4
u . . |
=1 . =E—>| =3,18sin100nt(A)
3) Tacs: Up=Zel ==l = -
R +@z -z [ (zL J
—¥| —=—=1

4.4.6. Cho mach nai ti€p gom thuin cam L dién trd thuan R va tu dién dung C ¢6
hai gid tri cia Z. 1a Zc, =100 va Zc, =300Q2 cho ta cing mot cuong do
hiéu dung: I, = L, nhung i, va i, khdc pha nhau %’-

a) So sdnh pha chaivau b) TinhR,, Z,
Hming dan

Dol,=1,tasuyra Z, =Z, Hay Z* I-Z“
hay R*+ (Z,. -Zc, )2 R+(Z, -Zc, )2
(Z -Zc,) =2, -2,
Do ZCI ¥+ 2c2 nén ta chi co: ZL — ZCI = _(ZL _ZCE)

- e, 2
hay Z, = S : S (1)
Doéng thoi,do =Z =Zc, =—(Z -Zc,) néntg =@ =-1gQ;
¢ ==9; ()
a) Do Zc, <ZC2 nén tg @, >tgp, vay ¢, >0,¢0, <0

Theo dé ra, tacé ¢, -, =i§V€1 Gy > @, nén Q) — P, =-;£
@, = —¢, . Gidi rata cé (p-E(p =

1 2 6' 2 6

Khi Z¢c = ZCI thi @ =—g cudng do i, chdm pha hon hiéu dién thé u giita hai ddu

doan mach



Ze +2

b) Tircong thitc (1)  Z, = —'2—C- = 2000

Vatg =¢, =t : 700_100 '
] g6 \/_ R

= 100v3(Q)

4.4.7 Mach R, L, C khong phan nhinh, gébm dién thudn R, thudn cam L va tu ¢6
dién dung Ccho R =100 Q, khi C=C, hay C, =3C, thi mach cho cliing cong

4.4.8 a) Cho mach dién

suit, nhung cuong do dong dién ddi pha 2—;

a) Tinh ¢y .9, "~ b) Cho U,,=100 v2'sin100mt(v)
Viét bi€u thic clia Uy, gitta hai ddu doan mach

Hudng dan
Do P = RE nén khi P,=P, thi I,= I; Z, = Z,

e - Ze, +Zc,
Ta di dén két cuc nhu bai 1 la: Z; = —5 = 2Zc,

27
Va -y =—
P =97 3
P, =-9,
Z, -ZCI _ Zc

R R

1

T
Suy ra ¢ =3 tg =¢; =V3=
Zc, =RV3=100V3
Kétquila Zc, =20033(Q) =Z¢ =100V3 (Q)

Khi Z- =Z, thiténg trd cia mach 1a: Z . =2R =200
c =4, o8t

cos —
3

Cudmg d6 dong i, ¢ biéu thitc 1a: =1, sin (1007t — g) (cham pha hon Uy, ,

Pha cia Uy la (——.le)_ .’_‘
UoL

Uy =—2L 7, =10042 —1001{
7 l
L
50V6

Kétquala Uy =

sm(lOOOnt ——-—-)(V)

nhu hinh v& cudn
day la thudn cam,
chc von ke c6 dign A — ———3 | |

n
5)

tro rdt I6n, V, chi M ()
100 (v) V, chi 200 N2

V), Uy va U khdc pha nhau 60°, Uy khéc pha 120° so véi Ugy,
Tinh cdc gid tri hiéu dung Ug, U, , U,

z ]



Hudong dan
Ta ¢6 gian d6 vecto nhu hinh vé, do U, khdc

pha U_ 120" nén pha cia U, 1 = ; va pha
)

cia U, la —g (pha 0 1a pha ctia 1)

Tam gidc OU H la nira tam gidc déu, dodé U, = EU, =100v

i

1

Tamgiac OU,U;, ciing la nira tam gidc déu, do dé Ue = % U, =50v

3
VaUg = U, g =503 (v)

b) Cho mach dién nhu Hinh V&, cic von ké co dién
trd 1on vo cung 16n va cing chi 100v. Tinh do
léch pha giira uy,, va i cua mach dién

Huéng dan

I el e

N
4

M A
O>——
O,

Ta khing dinh cuon day c6 dién trg, vi & day Uy #|Upga = Uax|

(Néu la thudn cam thi Uy :|UI\1A - UAN| )

Tir dé ta c6 hai cich giai sau

Cach giai thir 1:
Tacé: (v, chi lOOz\/U?,'{ +U‘E (n
V: Chi 100 = UC

v2chi 100 U +(U_-Ug)  (2)
10000 = U}, + U (la)

Thay s6 ta c6 hé hai phuong trinh 2 an:

10000 = U +(U; - 100)*(2a)

Gidi hé nay ta thu duoe: U, = 50, Ug= 504/3
Vay: 1g o= 307100 |
503 3

q)_—z(md)HayUMNtréphahmimotgéc%(m

Cdch gidi thir2: Ky hiéu céc vec to bien do U,U,,U,, ta c6 ba vec to =U,,U,,U
déng phing, bing nhau vé do 16n vay géc gitta Uy va U hay U va =U,déu 12

60° tir hinh vé ta suy rag = ~g—

4.4.9 Cho mach dién nhu hinh vé cho biét g |

L, 1 thudn cam, UMN va o khéng déi.
Khi K déng hay mo thi cudng do hléll
dung déu nhu nhau.

a) Cudn L, c6 phai la thudn cam hay khong
b) Tinh Z¢ theo Z, 5

M

U8 @ @ W
L, N
~
K

3



Huéng dan
1) Néu L, 1a thudn cam thi khi k mo

Téng trd 12 Z,=|Z,+Z,-Z¢
Khi k déng Z,=Z,,-Z¢|
Do Z, #Z, nén =1, #1,. Vay cudn L, c6 dién tré thudn
») Ky hiéu R 1a dién tr clia cudn day thi 1. Do hai cuéng d6 hiéu dung nhu nhau,
nén hai téng tré bing nhau:  Z,=Z, = Z} =73
Do Z; , #0 nén ta loai ddu cong, chi con:
Ze =~(Zy5 ~Zc). Viy Zy,=2Z¢
4.4.10. Cho mach dién nhu hinh v€, cho uyy = U, sin (ot + @) véi U,, ©,¢ khéng

déi. Ban ddu K md, néu ta déng khod K thi LR C C
cudong do hiéu dung tang lén 2 lan, nhung  , ~~ | l | |

. ) % o [ 1| i
dong dién do6i pha mot luong 2

Ky hiéu @,,¢, 1a hiéu s6 pha gitta uyy va i. Tinh ¢;,¢,

Huéng ddn
Chic chin la cudn day c6 dién trd R, néu khong, khi déng hay md khoi k thi
pha ctia dong dién hodc khong déi, hodc chi d6i ddu

DOI;=2LNéI‘|ZI=222<:> R =2 R
cosQ;  COSQ,

Tacé: cosp=2cds, (1

Déng thoi, hai géc ¢;,9> khéc nhau g nén cos @, =-sin@, (2)

Ap dung dinh luat co bén: cos? ¢ + sin? ¢, =Ita 6 cos4 2 ; cos? ¢y =1

cOos 5=>cos¢2-—£:>cos (pl-——j_s—

Ta c6 céc kha nang @, = +63, 43%; @, =126, 570
Chon nghiém: .

a) ¢, =63,43° khi d6 Z, >Z.. Khi déng khod K c6 thé Z, >Zc +Zc thi
@, =26,57° Hoic Z; <Zc +Z¢ thi ¢y =-26,57°
b) ¢, =—63,43° tacé Z; <Z.
Khi déng khod Ktavincé: Z; <Zq+Zc @, vén Am
T6m lai ta c6 bo dép s6 sau: * o, =63,43° ' ¢, =426,57°
hoic  * @, =-63,43° ¢, = -26,57°
32



. 4.4.11 Cho mach dién nhu hinh vé trong d6, ta luén c6 cic gid tri hiéu dung

1 1 N
UM;\ :EUAN ZSUMN . Cho biét M f} | i Pj A
Zaa = 1009, Z = 1009 U va Uy, khic pha b C L,

nhau 23_11 . Xdc dinh cam khang cia hai cuon day

Hudng dan

Ti.r gh‘l thlét Vé CéC g“i t!‘i hiéll dung. UM"\ :_% UMA‘ UAN = % UMN

Ta c6 hai nhan xét sau day
* U =3UMA" U= gUMN hf“}’ Uun = Uy + Upy (n

Tir (1) va (2), 3 vec to cung phuong ciing chiéu, hay cdc hiéu dién thé Uy,

Upia, Uan cing pha nhau
* Cidc gid tri hiéu dung nay ti lé thudn véi cdc téng trd, vay:

| l
Zaa =—Zn==Z
MA 2 AN 3 MN

* Tir gia thiét U, khac pha 277[ s0 v&i Uy ta suy ra pha cuia Uy, la: -2-33 —g :g-
Vay cdc mach MA, AN, MN déu c6 hiéu s6 pha thé va dong 1a -:—

Zna =100 Zi :ZMA.sing=5O(Q)

Trongmach AN: Z,,-Z.=7Z,y .sini;E = 2.ZMA.sin—g- =100

C-'-?'ZL2=|00+ZC :200

Z,, =50Q
Dip s6
ZL‘} = lOOQ
4.4.12. Cho mét mach néi ti€p gom thudn cim L, tu dién c6 dién dung C va dién
tr&s bién déi R.
a. Xdc dinh R dé cong sudt cuc dai. Tinh P,,,,
b. Khi xdy ra cuc dai thi hiéu s6 pha giita hiéu dién thé toan mach va cudng do
dong dién la bao nhiéu.
Huong dan
RU?
RY#(Zy <Z,)°
DoUva Z; —-Z,cho truéc nén P=P,, khiR =|Z, -Z|
U2
2|12, -2

a. Biéu thic cia cong sudt 1a: P=RI* =

Vas6 cuc dai dé la: p,,, =

33



b. Khixdyracucdaithi R =|Z, -Z| Hay Z, -Z¢ =+R

Ta cé: tg cp-:ilz‘:»(p:i%

U s6m pha hon i -} néu Z, >Zc. U tré pha hon i E néu Z, <Z

4.4.13. Cho mach nGi tié€p c6 U, o, L, C cho trude, R bién déi.
a. Cho biét, c¢6 hai gid tri ciia R 1a R, va R, cho ta cing moét cong sudt, hay tim
biéu thic cia cong suat dé. theo U, R,, R,
b. Hay xdcdinh Z;, -Z theoR|, R,
c. Cho biét tvong quan gilra pha cta i, va i, (khiR =R, vaR =R,)
Hudng dan
RU"
R +(Zy —Zc )3
Ta chuyén thanh phuong trinh bac hai cia 4n s6 R: PR* + P (Z; -Z )=RU"

Tir biéu thic clia cong sudt: P=RI* =

2
Ap dung dinhi Iy Viet, tac6: R 4R, =EP— 2)
RR; (Zy =Zc) (3)
2
a. Tur(2)tacod = v
R, +R,
b. Tir(3) ta c6 Z, -Zc =+R R,
ZL _Z(‘ ZL _ZC
c. 1 = t y et
g @ R, g ¢ R,
Nhién theo vé ta cé: g 0,120, =EL—_—Z-C£ = |

R,.R,
4.4.14. Cho mach dién nhu hinh vé. Trong dé

thudn cam L va tu dién C khéng d6i. R 1a ;_¢|_._NY'\ |

bién trd. Upy = 1004/2 sin 100 mt(V) M "R A L ¢ N
C6 hai gid tri cia R IA R, =100 hay R=300Q mach chota ciing cbng suft.
Hay viét biéu thitc cia U, khi R=R,

Hudng ddn
Tir két qua ciia bai 4.4.13, ta cé: Z; ~Zc =+ R R, = 10043
2 0000
P| = P: = U = l 25
Rl = Rz 400

KhiR =R,= 100Q thil, = }35- ..
100 2

Ta chia ra hai trudng hop:



; 100V3 1
a) Néu Z, -Z thitg o, :--I-J:}f:\m.{p, :%

A

Z\'\ — IZ‘L = ZLl = IU‘U\/? ‘-'“.:\N — 4 —
Uoan = 5076 U =350v6 sin (1007t —g + E)
U = 5046 sin (1007t +g ) (V)

b) Néu Z; ~Z_ thi g, z_g Oan =~

Uyan = 5046
TacoU,, = 50\/6 sin (lOUnl + X g}

U = 5076 sin( 1007t - —g] (v)

4.4.15. Cho mach dién nhu hinh vé&, cudn day la thudn cam, c6 L #0, R 1a bién tr&
Up =100+2 sin100xt. Khi R =100Qthi M A

N
& e :#, | |
) . ) n I #
cong suat cuc dai va U,y khidc pha :—2- SO L R C

v6i Uy, Vi€t biéu thirc ctia Uy, U,, U
Hudmg ddn

Khi thay d6i R dé ¢6 cong sudt cuc dai thi Uy, khéc pha ; so V4i i. Pha cia U,
chi e théRs, &5 hay £
4 4
Loai i%zt— vi mach R, C ¢6 d0 léch pha giira U va i la géc nhon
. 3 s T
Loai iT vi mach nay c6 tinh dung khing. Vay @,y = 2 hay Z- =R =100

Do ouyn =+§nenZL —-Z.=R Suyra Z; =R +Zc =200

R T
Z=——=100y2 Io=1, Qpy =+—
cos @ ’ PMN 4

Ta ¢6 cic nghiém: U, = lOOsin(lOOnt ﬂgJ(V)

U, =2005in(100m +EJ(V) U, = lO()sin[lOOm -%"J(V)



4.4.16. Mach ndi ti€p gém thudn cam L, tu dién C va bién tro R. Hiéu dién thé cua
mach ¢6 U,, @, ¢ khong déi.
Thay déi R. Hiy vé dé thi biéu thi su phu thudc ctia cos @,tgp vao dién trd R.
Huoéng dan
R 1

JR2+(Z ~Z) JH[ZL RZC]

a. *cos (p=-;—

* Chiéu bién thién: Trong mién xdc dinh cia R 1a R > 0 thi cos ¢ luon déng
bién véi R

* Cic gid tri dic biét: R =0 cos ¢ =0
R -5 cos ¢ —> |
* PO thi
b. Tém tit nhu sau: sin ¢ = L7 - R -
Z R+ -z
Ta c6 hai trudng hop ; A coso
1) Machcé tinhtwcdm =27, -Z- >0, N e

sin @ luén nghich bién.

D6 thi di qua diém (0,1) va c6 tiém can O
ngang 1 truc hoanh. Xem dudng I

2) Mach c6 tinh dung khidng, Z; -Z-<0,

sin@ lu6n déng bién
D6 thi qua diém (0,1) va ciing c¢6 tiém !
cén ngang la true hoanh. Xem dudng Il 0 * R
f/
C. tg (P = .ZL;ZC

R
1) Mach cé tinh tw cam, Z, -Z- >0 tgo
nghich bién véi R

A
C6 hai tiém can. \
Tiém céan ding R=0 la truc tung "
Tiém cén ngang la truc hoanh. Xem dudng a
2) Mach c6 tinh dung khéng, Z; -Z- <0 O b
tan @ luén déng bién véi R, ciing ¢ hai
tiém cén 12 truc tung va truc hoanh. Xem

dudng b.
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4.4.17. Cho mach khéng phan nhianh gom thudin cam L, tu dién C va dién tro R

1) Cho R=100V3Q ,Z; =200Q. Tim Z dé mach ¢6 hé s& cong sut Ia ?

2) Cho U=100v2 sinnt R =50Q,Zc= =100v/3
Xidc dinh Z; dé mach c6 cong sudt 1a 50 w
Hudng dan

1) Cich giai tha 1:  cos tsz: = s =
/ \/R'+(ZL—Z(;')~

100+/3

2 J1003) +(200-Z)?
Giai phuong trinh (1) ta c6 hai nghiém -
Zc, =300Q

Zc, =100Q

Thay s6 ta c¢6 (1)

2) Cich gidi thit 2: Tir gia thiét cosg = —{3- tasuyra Q= i%

; FI
a) voh o=—,tacotg — =
=% 5%

3 1003
200-Z
b) véi cp=—g taco tg (p:—?: IOOJEC
ZC=BOOQ

4.4.18. Cho mot mach méi tiép gobm tu ¢6 dung khdng Z_bién déi, dién trd F
Z; khong d6i nach c6 U, ©,¢ cho truée

Tim ZC theo R va ZL dé UC = UCmax

Tim biéu thirc cta U .

Hudéng dén
a) Phuong phép dai s6

UZc

'\’Rz +(ZL ‘”Zc)z
Chia tir va mau cho Z,ta cé

U u

l :-————_.—- — — ——g
—(R¥+22-22,2.+22  [R?*4z2)L 2z, L4
Zc Z4 Ze

Dat 4n phu 4n phu x = B . Biéu thifc trong ddu can 1a mot tam thifc bac 2: -
Zc

y =(R%+Z3)x*-2Z; x+1

Biéu thitc cua gi4 tri hiéu dung U. 1a: U = %ZC =

Uc=




Tam thitc nay luén duong, ¢6 hé s6 a duong nén 6 cuc tiéu duy nhat & dinh cta parabol

=t 2L yooy =N R
" a R4z PTImR T 4 TR2,Z2
2 2
Két luan: khi Ze = =2 2L u=u,. = =Y JR? .+ 22
XO ZL YO R )

b) Phuong phap hinh hoc: Trong hinh vé ta biéu dién cic vecto
Trong tam gidc 0AB, géc 0AB da cho, c6 .
— U R e S AT
sinOAB=—2R

Ox+ 0] JRP+zf

Ap dung dinh ly ham s6 sin:
U : _
—C = L=E R2+ZEL o —9

sinx sinAOB R _

U, ¢6 cue dai khisinx=1. |o....2 BU

Vay UCmu =‘g—_ R2 + ZE (l) "‘

Khi dé AB = Oé__. chia hai vé€ cho | /
cosOAB ’

U v
IR."’. ZZ 2 2 ¢

ZC B + L _ R +ZL (2)

4L 7

\’R2 + ZE

Cic két qua (1), (2) da tim ra & céch giai thit |
4.4.19. Cho mach n6i ti€p gbm R=100Q, Z_ =100Q, U=100v, f=50Hz.L bién ddi
1) Xdc dinh L dé c6 U_=U,,,,, tinh U,
2) V& d6 thi biéu dién su phu thude ciia U, vio bién s6 L
Huéng dén

R? +Z%

C

1) Giai nhu bai 2 ta c6: Khi Z, = =200, L = g (H)

Thi U, = Up., =g- R? +Z2 =10042

2) C6 4 phin phai trinh bay liic v& d6 thi 1a:
* Biéu thic cia ham : U, =1Z = L5
. R, TN
* Tim ddng diéu cta d6 thi: U, c6 cuc dai duy nhdtkhiL = 2
_ T

Uw = 100\/5
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* Thém hai gid tri dac biét: Khi: L =0, Z; =0, U, =0. D6 thi qua gbc toa do
Khi: L >« Z; - » U=U=100
Tiém cén ngang U, =100 (V)

A
U, ()
lUU\—'L__’ -
100
L(H)
>
O 2
T
4.4.20. Cho mach néi tiép gém Z, =200, R =100Q, U=100V, f = 50 Hz, C biéi
déi duroe
a) V& do6 thi U¢ theo bién s6 Z¢ b) Vé d6 thi U theo bién s6 C
Huéng ddn
. . R%+Z}
a) Nhu bai 4.4.18 ta ¢6: Khi Z¢ = —— L =250
.4L

Thi Ue = Ug max =:—gg 100° + 200" = 10045
- Khi Z¢ =0 thi Ug =0 d6 thi qua goc toa do.
-Khi Z¢ > thi Ue —U=100.

Tiém can ngang 1a dudng U= 100 xem d6 thi I
b) Ta chuyén sang bién s6 C

I S
oZe  250.100n  2.5m
-KhiC -0, Zc - ®, Uc =100

KhiC 5w, Zc—>0, Ur—0
Dé thi vé o hinh 1l =

-KhiC=

thi Ue = Uy = 10035

4 A
Ucv) _ : Udv)
100V5 |---»
N S s
(0]
250
Hinh I 2.5n Hinh 11



3 1074

4.4.21. Cho mach néi tiép, ¢c6 R=100Q2, L= —3-(H), C=

n 2\3n

dugc. Dat mach dudi the hiéu u = 20032 sin ot thi mach tiéu thu mot cong sust
1a 100w. Tinh

(F), ® bién déi

Huéng dan

2
Tacé: P=RI® = BY

oC
40000

R’ +(mL = —'T

Thay s6 tac6 100 =

2
10000+[ml_.— —l-]
oC

2 5
(mL—l—J =30000 khai phuong hai v€

oC
Ta cé: —@—2\/3.]04£=i100\5
n ®
9 _2x10° L =410°
T ®

Dit 4n phu x =—(£—, ta c6 phuong trinh bac 2: x> =+ 100x-20000=0 (1)
a) x’— 100x- 20000 = 0. Phuong trinh c6 hai nghiém: x, = 200; x, = —100
Véi x, = 200 ta c6 o, =2007n . Loai nghiém 4m x =-100
Xy = =200
X4=100
Loai nghiém am pha. Con x, = 100 hay w4 =100n (rad/s)
rad

Tém lai, ddp s6 la: o= 2001:—131— hay = 10002
s S

b) x*+100x - 20000 =0 c:[

-4
4.4.22. Mach ndi ti€p c6 dién trd R=100Q, thudn cam L= 1 (Htuc6C = %— (F).
n T

Dit vao mach hiéu dién th€ xoay chiéu hinh sin [¢c6 U = 100°, tdn s6'f, thi hé s6)

cong sudt lacos ¢ = -i—i , tinh f?
Huéng dan

costp-——:z- ching to (p—iE
2’ 4

a) Vdicp=—2=>tantp=iZLTZ(:—=l Z, -Zo=2-210"Z =100
T ®
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A
Pit 4n phu: x-~ ta c6 x—JE—ﬂl()“c:‘x - 100x - 20000 =0
T X

Nghiém duong ciia phuong trinh bic hai la: x,= 200, suy ra o, = 200n
b) V6i ¢ = —;—t tacod tan@=-1, giai nhu phin a, ta di dén phuong trinh bac hai:
x>+ 100x - 20000 = 0
Nghiém duong la x, = 100, ©, =100n
rad

Pipst: 6=1005"2 hay o=200z"2
S S

4.4.23. Hop den 1a mot mach n6i tiép ¢6 hai trong ba linh kién khéc loai: dién tro
thudn R, thudn cam L, dién dung C.

Khi dat vao mach u, =1004/2 sin (100m+%)vthii=i,= J2 sin 100mt (A)

Khi dat vao mach u, = 100\/_ 2 sin 50nt vthii= |1:\/§ sin [50m+ ](A)

Xdc dinh cdc linh kién trong hop den

Hudng dan
Ta khing dinh trong hop den khong c6 dién trg (néu mach cé dién trds thuén thi
thé hiéu va cuong do dong dién khac pha nhau mét*gée nhon)

Ky hi¢u Z; ,Z 1a cam khdng va dung khédng khi @=50n thi cdm khdng Iég—14
va dung khing 1a 27
Ta c6 hé phuong trinh: Khi ©=100r, Z, =100=Z, -Z (1)

Khi ©=507, Z, =100=2 Z —-Z—L )

-4
Gidi hétacé: Z; =200; Z =100. Dip s6: L——(H) C-—-Ig—(F)

T
Chi y: ta c6 thé, dat hé véi 2 4n s6, nhu sau:

Z, =100=2nfL - —— = 100nL - —
27fC

1007C
22 = IOO = —‘SOTIL +
507C
100nL. - : =
Hé hai phuong trinh: - 1R . Gidi hé, ta c6 ket qué trén.
—50nL + —— =100 -
50nC

4.4.24. Trong hop den ¢6 muic n6i ti€p nhiéu nhat 1a 3 linh kién khéc nhau R, L, C
Khi dat vao mach u,; = lO'Ox/Esin[lOOnt + gJ(V) thii=i= ﬁsin(lOOm + %JA
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Khi dat vio mach u, =U, sin[SOm 4 g}v

thii=i=I, sin(SOnl + gJ(A). Xdc dinh cdc linh kién trong hop den

Huéng dén
100v2

Khi ®=100n, v vaicung pha mach dang cong huong, Z, =R = 100

V2

Khi ©= 507, ca Z, va Z déu thay d6i nén u tré pha hon i mot géc —;5

Dit hai 4n 1a L va C, ta ¢6 hai phuong trinh
Khi ®=100% 100nL. —— : =
100nC

I
50nC

N | |
M A B N

Cho mach dién nhu hinh vé trong dé, cudn day 1a thudn cam c6 L. = = (H), tu cé
)

0 (h

Khi ®=50n 50nL -
4.4.25.

-=-100 (2)

2.1074

dién dung C = (F), dién tr thuin R =100v3(Q) khi dat vio hai diu

mach mot hiéu dién thé xoay chiéu hinh sin thi uyg = 120 V2 sin [mt + g]

upa= 1202 sin(wt + ¢y). Tinh ©? Uyy ? @5 ?

Hudng dan
a) Tinh ® ta thdy cdc gid tri hiéu dung Uyg = U,y

Vay U, =Uchay Z; =Z- mach dang cong hudng o = L s 50n

vLC
Z, 1
b) Do Z; =L =100(©2) nén mach MBcé t = T
L g PmB R \/5
n R 1003
Pmb =¢ Zyp = R=—*J§—=2009
COS — S
2

Biéu thitc cha cudng do dong dién la:
i =L2£J—Esin sOmt + = 2 =0.6Jisin[50m + EJ
200 3 6 6

Khi cong huong, thi Uy, = Ug. Tacé: Uy, =0.6 J2. IOO\Esin[SOm + g]
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Uy = 60y 6 xm

T
w{ml -~ }
6/

\ 5 : ] . 1 .
c) Pha cua cuong dé dong dién 14 % mach AN ¢o tg @, =——= cham pha hon i

J3
mot goc N » €6 do 16n & . Viy o, LI
6 6 6
4.4.26. PR - | '
M A B N

Mach MN c¢é6 cudn day la thuin cam, R = lO{Jﬁ(Q) cho biét uy,, =U; sin(ot + ).
Cho biét uy,= Uy sin(ot + @)

i \
Biét rang: uyy= 20072 Si[l[iul + % lV

Uan =200\/_2-sin[wt +§Jv .Tinh Z, ,Z¢,Uy,0

Hudng dan
Ta thdy ring, mach dang cong huong (Vi Uyy=Uynén U, =Ug, Z; =Z,)
Gia sir hiéu s6 pha giita thé va dong cia mach AN la —@,. Do cdng hudng nén
pha ctia Uy, clia i va ctia U, bing nhau, va bing ¢

; b|!
Ta co q)MB=(p+"pl=__ (PAN:[p—q)I:_._
6 6
A ) 5 m b
Tir hai phuong trinh nay ta suy ra: ¢ = 3 Q= =
Véi (p]=§,tasuyra ZL=\/§R=3[}O )
Do cong hudng nén Z = Z; =300Q
Trong mach MB bién do clia Uyg 12 20012
Bién do cita Uy 12 200v/2 . cos ¢, =100+/2
Nhung U,y = Uy khi cong hudng nén U, = 40042 (V)
Vay Z, =Z¢ =300Q Uy = 10082 (v), cp=-’25
4.4.27 PR — I ! »
M N
3 107

Mach MN c6 R = 100V3(Q), L= = ~(H),C= ——(P),

U,=100v2 (V) @ bién déi
l) Tinh )] dé UC = UCmu' Tinh U(,'eri
2) VEé d6 thi su phu thudce cua U vao bién s6



Huéng ddn

: , I Uz
1) Biéu thitc cia U theo bign @ la U =1Z,= - ¢ -
\ﬁz"(ZL‘ZC)"
thay ZL=mL-3— 2C=L_3104 R= 1003 U = 100 ta ¢é:
nt oC ®
2 4T
) 10 3.1_0 - 3.10°
i o 4 g M
9108——18104 9_—15 10* +9.10%.
o
~ 3106
Ue =
4 2
92 15102 +9.10°
n n-

2

Dit 4n phu: x=— ©_ biéu thitc trong ddu cin 1a tam thirc bac 2 cia x
2
y=9x*-15.10*x +9.10°
Tam thifc nay c6 cuc tiéu duy nhét & dinh cha parabol y = f(x), véi toa do:

8
SIS yom B 9910 11

2a 18 4a 36 4

Vay khi m=w.n\/§=\/§.loon=91.z9n

3.10°  3.10° 600 - 600

o s N1~

10°
4

2) V& d6 thi: c6 hai phén, ta da giai trong cu 1 1a: - Biéu thitc clia U,

(v)=180,91(v)

Dong dién ctia d6 thi: c6 mot cuc dai duy nhat khi: o= 91,291:(31-)
S

va Uc= 180,91 (V)

Hai gid tri dac biet: Khi © =0 thi Uz =100

Khi @ -» 00 thi Uz — 0 tiém can ngang la truc hoanh
Vé dé thi 4

Udv)

180,91

100

- O rad/s

O 91,291



-4
4.4.28. Mach n6i ti€ép ¢6 thuin cam L = : (H), tu dién ¢6 dién dung C= —Ig—(F)
n T

va dién tr thudn R = 100 Q. Pat vao mach mot hiéu dién thé hinh sin, ¢é bién do
1002 (v), tin $6 o thay doi
1) Vé do thi su phu thude gitra gid tri hiéu dung U, theo tin s6 ©
2) Gia sircac thong so cua mach déu gitr ni_uyen Ta chi thay déi R, véi R=200Q) hay:
a) Tim o dé U =U,_.
b) V& do thi U, theo ®

Hudng ddn
)] 4 T
1) Giai nhu bai tap 7: ZLv— Ze=10"— R =100,U=100
)]
§ 100Z 10
Up=12Z; ==Z; 2, = = == :
z 10000+ 2} +2,Zc +22 7 |0 ©F g
()] 1[" m"
2 2 4
- 10 U, cheygedaikhi TeeZ10 —>(1J-IOO\/—1tmd
s 0  am o 2.10°
108, ~10 -—+1
(0 n° o
10° 200
ULmax = (V]
;108 3
4.10%
Hai gid tri dac biét: Khi ©=0, U =0; 0 > w,U =100
D6 thi U theo @ (Khi R nho ) ¢6 dang nhu hinh vé
2) Khi R =200 bién d6i nhucau ltacé 4
a U, (V)
10°
UL= —r— 4—:.-— 5 —
A 200/+3 p---
J;08+2+2104n—, +1 At
@ @ 1000 [f--cb=-esem=easT T
: m(;adlsa)
0 1002

Trong mién xdc dinh clia @, véi © >0 thi U_ luén déng bién U, khéng c6 cuc
dai dia phuong.U, = U, khi o= -

max

* Hai gid tri dic biét: Khi =0, U =0; Khi o —»>%,U —»100
Vay khi R 16n, d6 thi U_ cé dang nhu hinh vé



U (V)
200
57
T S i e
0 1700\5 ) rad/2

4.4.29. Cho mach néi ti€p gbébm thudn cam L, dién tr& thudn R va tu ¢6 dién dung C.
Cho vao mach hiéu dién thé xoay chica ¢6 © bién déi. Khao sit bang dé thi su
phu thudc cia cos @, sin@ vatge vaow.

Hudng dan

a) Coscp=5= =

Z ‘_"_'—_"—_—._.______l_‘._.z-'.
R-’-+[mL-—-)
oC

Ta khao sat moét cach don eian. Do ® >0, nén cos @ 1a ham s6 thuc.

q

1Y 1
cos @ cO cuc dai duy nhdt khi: | oL-——| =0 hay w=—  cos@p=I
¢ fc dar duy ( OJC] y C P
Khi ®>0,cos9=0; Khi ®—> =, cos¢—>0
D6 thi cos ¢ = F(®) ¢6 dang nhu hinh vé A COSQ
b) sin ¢ =— 22 2c -
JR? +(Z, -2Zc) M we
(oL——lE E
X 0] '
i 2 0 1 — o rad/s
R? +[mL——;) JLC
- oC

|sing| 6 cuc tiéu 1a sin ¢ =0khi ® =—\[%

1

' ol ———
* Khlﬂ)—-)O lim = ——— (DC =—1
w—0 2 | -
R +| oL ———
wC
mL—“l—
Khi © - o e o =41
n—w 2 1 2
R* +| oL—-——
wC



Vay do thi sin ¢ = f(®») o dang nhir
1

ol - C
c) lg p= @
2@ R
Khi © —0 thi tgp = —»
Khi @ — = thi Igp=>+w
Khi m:-~l— thitge=0

JLC

Do thi c6 dang nhu hinhve  '# 9

hinh vé

A

Sin @

?

4.4.30. Cudn day la thudn cam.
ChoR =Z, =Z¢ =100Q

—» o rad/s

I
vLC

Uy = 1002 sin100 7T (V). Hay viét biéu thire clia ug, u,, ug, ig, iy, Ie

Hudng dan
L
R YY"\
— +—— —
M A I { N
C

Cic gia tri hiéu dung tuén theo dinh ludt Om, nén tir Z =Zc tasuyral =1I¢

Nhurng ic sém pha hon uyy g

i, cham pha hon vy, 1;_:_ , Nén i, va ic nguge pha nhau.

Ta cé TL =—-ic.vay TﬂziL+iC:0'

Do I = 0 nén ug = 0, u,= uc=tyy= 100y/2 sin Tt

100V2 .

Tir két qua trén: i, = $in lO(Jm—E]
100 2

L= \Esin(l(}()m —%JA U

ic=-iL
iRZO
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1.4.31 Cho mach dién nhu hinh vé& ¢6 Z; =2Zcvaiy=+/2 sinl00 7t (A)
Viét biéu thiic cla ig, ic . L
R S,
—l —~
v I
Hudéng dén C
Céic gid tri hiéu dung cia cuong dé dong dién qua cic nhanh song song ti 1¢
I
nghich véi tré khang cia chiing, vay: — -2 1

e Zx 2

hay I.=2I,

loc= 2l = 22
icva i nguoc pha nhau:  ic=2 J2 sin(100 wt+ 7 )A
I =1, +I-,do I, ,I- nguoc chiéu nhau

nén [OR = |10L = Iocl = \/5

ig cling pha v6i ic. Vay ig = V2 sin(1007t + 1)(A)
$.4.32 Mach dién nhu hinh bén. Cho =100/3(Q) , Z; =50Q, Z¢ =100,

Uan =2004/2 sin 1007t(€Y) % "
Hﬁy tinh a) i!_. iC' iR ’_{:—‘ ]
e
b) ULo UC& UR M A | | N
) Zan» Zyn Icl
Hudmg dén
Phuong phdp dai s6
1) Cho U,y titc 12 U, hay U,

Vay i = 200‘/- (100::1 -12‘-)
L 4\/§sin(100m - g) A
I =E%6J: _ZJ—sm[IOOnt + ] (A)

Béing céch téng hop hai dao dong nguge pha nhau
Ta c6: Iog =|lop —Ioc|2V2

Pha ciia iy 12 phactai. Vay iy = 2J§sin[100m -—g](A)

b) u=uc=u,, = 2\5 sin 1007t (v)
ug ¢6 pha cia ix: Uy = 200\/3§in(100m —-g-](v)
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Tinh Uy, bing cach téng hop 2 dao dong vuoéng pha nhau, gém

Upn=Ug = 2006 sin (10()1“ . %J(v} VA Uyn= 20032 sin 1007t

-

Bién do dao dong téng: Uy =200 + (20043)? =400

200\/3 sin[— g—) + 200\.5. sinO

.

tg =
200\{(_)cos[h§) + 200\/5.(:030

T
= - U — 1 —
@ —3 MN 4003m[ 1007t . ](v)

Uan _ 220\/%5 =100Q Znii = Uwn _ 400 _0042(0)

Ik 202

Z =
AN I "
Phwong phdp hinh hoc

Vecto I c6 pha ban ddu Ia g Ie '

C6 do 16n 1a 2002 _, 5 11 >
100 i

ic:2ﬁsin[100m+g—J 1

Tuong tu i, = 4\/§sin[100m +gJ
Tir hinh v&, izc6 pha ciia i, c6 6 I6n 1a I, ~I =242

igzzﬁsin[loon:-fszA

U, Uc da cho tir dé ra Ugtinh tif ig va cling pha véi ig

Ug = 100J§.2ﬁsin(100m —-;EJ = ZOOJasin(IOOm _ng
Uy tinh tir gidn d6 vecto B
Vecto U,y c6 pha ban ddu bing 0 EAN
Vecto Uy, hay Ug cé pha ban diu lfa—g © = i
Tir hinh vé ta cé: GMN = JUI,Z{ + U,qu =400 E
2006 I3 O | O
g o = —ﬁ =DPp=—— MN
20042 =73 3
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c. DacécaUy,

U U
U,y va I (v6i vai trd 1a dong mach chinh) tacé: Zy,y = IMN Zyn = IMN
R R
R

4.4.33 Trong mach dién hinh vé. L 1a #
thudn cim. Cho biét R=Z;, =7, M N

dong mach chinh 1a bao nhiéu, R | |__
néu i, = V2 5sin100mt (A)

Huémg dén
Do Z; =Zc nén mach duéi cong hudng Zyan =0 Vay Uyy=0
Ta c6 két qua iz=0
i =i,= V2sin100nt (A)

4.4.34 Trong mach dién hinh vé # I'_LL, -
R =200(Q2), Z, =200(Q2),Z, =50Q. M N
Cho biét cudng do hiéu dung clia e |
mach chinh la 2A L A C
a) Tinh I, I, 1. b) tim Uy
Hudng ddn

Phwong phdp dai s6
a. Nhanh trén 1a dién tro, cudng d6 dong dién cing pha véi U. Nhénh duéi khong

c6 dién trd thudn nén dong dién khéc pha 125 so vai Uy, vay dong qua hai mach

vuéng pha nhau.
Tacs P =13 +1 nhmg Ty on By =
R IZL_ZCI
2 2
Vay U2+ U2=22.Giéiratac6U=240(v)
200° 150
U 240 | 240
a) I =—=12(A b
)RRZOO () Ic200501,6(A)

Phuong phdp gidn dé vecto
Ta vé gidn d6 vecto, trong d6 ta chon pha 0 12 pha ciia Uy

Khi d6, I, cing pha v6i U,y .c6 d0 dai lﬁH S 0' E
I_do nhénh thit2 ¢6Z, >Z nén c6 tinh ty cam, '
. . __ 4

U f, Jrmmmmemee

IL cham pha hon UMN 1 géc E c6 do dai E




Trong gian dé, tam gidc vuong cua cic vecto cuong do dong dién cho ta:
P =Ig +1f
U U’
3 + 2
200=  150°

[.I, tinh dugc tir U

-
)= =
Z —

. Giairataco U= 240

4.4.35 Trong mach dién nhu hinh vé cho biét R= 100 Q
Z, =500, Z_ =150Q...Tim Zyy, M .

N
Hudng dén # = Ls
Phicong phdp dai s6 L C
Gi sir U= Ugsinot —u— | |
.Uy o
thi 1R=%sm ot ky hiéu i, la dong qua nhanh 2:

. UO . [ TE]
Ih=———sin| Ol +—
(150 -50) 2

Do mach dién nay c6Z, > Z nén i, sém pha hon U, 133
- ) foya e e UO : : p19
Dong mach chinh: 1 =ig+i; = —L| sinot + sin| ot +—
100 2
i=£-0—.2$in{wt + E].cos(—l{-)
100 4 4
U n
i= ﬁ—-‘lsin[mt +—)
100 4

7=20 viil, =—‘/-_"1U0 thi Z = 50420
I, 100
Phuong phap gian dé vecto
Ta vé céc vector: TR,_I'z,l' =Ig+ iz
. _Up Uy
Trong dé Iog = e
U

Z, =|Z, ~Zc|=100 nén Iy =—2
2 =[2, - Z¢| 02 =750
Vecto I, sém pha hon U, vi mach c6 tinh dung khéng.
Tir gian dé vecto, ta cé: 1 =+/2 Ig
U U
vay —2 =20
1y 7z R

L

R
Z, =— =502
S
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§.4.36 Cho mach song song gém 3 nhénh thuin cam L, dién tr& thudn R, va dién
dung C. chitng to ring néu p va i khac pha nhau mét géc ¢ thi: cos @ = %

Trong d6 Z 1a téng tr& chia mach song song. Thiét 1ap cong thirc dé tinh Z
Huéng dén
Gia thiét U = Ujsinot . Cdc gid tri tirc thoi cha 4 dong dién thudn theo hé thirc:

I
Trong dé6 iy = EZ—O—sin[mt - E] — " N—
Uy (om) e ey b
Ic ='Z—Sll'l((0t+5) 1
UC le 4
ig =—2sint .
R
Ta téng hop ba dao dong bing gian db vecto sau:
Tirhinh v&, tacé: 12 =13 +(Ig - 12)? le
2 2 2 t
vV g (L _L]
Z*> R? Zc Z, ) PR N
1 1 1 l 3 :
22 R? [ZC Z, J v :
1 s . . > >
Tuy nhién, d€ c6 két qua cdn chimg minh,ta 5 I, 0,
chi cdn chi ¥: cos—I—R g, E=E (2) li
I R Z R =
4.4.37 Cho mach dién S =
nhu hlnh veé R’ R)
Biét ring R, = R, va M- f——— p—rrrrg N
U =100 v, ¥
Tmh UAB || * :’_
Huéng dén C B

Ta ding phuong phép gian dé vecto
Trong gidn dé vecto, 'i'2 sém pha hon U,y

mot géc @, vecto U_ vubng géc véi i, va

cham pha hon i, vecto UR3 cing pha véi

i nén vuong géc véi U, . Bit luan gié tri
cia R, va Z_ nhu th€ nao, tam gidc MBN
ciing la tam gidc vudng:




Do R,=R, nén UR, =Upa va Oy , = U ,n bing nhau va thang hang.

> 2 - l
Viay A la trung diém cua MN. Trong tam gidc vuéng, AB = 3 MN

Viay Uup ='£' UMI;I = ]_32 =50"

4.4.38 Cho mach nhu hinh vé& c6 R = R,, R, =3Z-,

Usin = 100/2 sin 100mt(v)

Viét biéu thiic clia U,y
Huoéng dan

Phuong phép dai s6

Do R=R;nén Uy,=Usn== % U

Una=50= /2 sin 1007t (v) (1)
Ky hiéu I,,Z,,¢, chomach ciaC vaR,
Z3 =7, +273 =4Z%; Z, =27 két qui Ia: Upy=2U¢ - U=50

1 b

tg Oy = = L Py =——
24 (P2 R JS q)z 6
phacuai, la 2
3
phaciaU a +2-Z=1 vay uc=50ﬁsin(100m I @
6 2 3 3
Dung phép téng hop dao dong, ta c6: U,g=U,y#+Upg=- Upa+U,
WA= 5072 sin(lOOvtt - -;E) —~ 50/2 sin100mt

=50J§[sin[1oont-§J—sinloom] =50\/§.2cos[100m—g—).sin(+g)

uAB=+50\E.2cos(100m—g-] /_g_ .
N
M
Upp= +50J§.25in(100m - 2—;- ] v
Phuong phdp gian dé vecto
Biéu thi cdc vecto B
MA 1a Ug, NA 1a Uy, MB 1aU, BN 1aUg,

Do Uc va GR; khic pha nhau g nén géc ﬁzg

r



Do R, = v/3Z nén chiéu dai BN=+/3 MB
Tam gidc MBN Ia % tam gidc déu.

| g
g6éc NAB biéu thi pha clia Uy, d6 12 —7"

U,p = 5042 sin(100mt —%")

5.33 Trong mach dién nhu hinh vé&. Thay R, M
b&i cudn thudn cdm c6Z; =2.Z-cho gid
tri hiéu dung U,,=100V. Tim gia tri hiéu
dung U,g h

Hudng din
Phuong phép vecto M £ | — TN £ N

Ta chi xét riéng mach néi ti€p gém tu dién va cudn thuln cam
DD ZL = Z'ZC
Nén Zyy =[2y. -Zc|=Zc
Céc gid tri hiéu dung: Ug= Uyy= 100
U,=2Uc= 200
U, nguge chiéu U nén Uy =U; +Ug c6 chiéuctia U

tir hinh v@ tacé: Upg =Upxpy + Uy U,
rw b — . >
—\ UNI‘A + UMB < . : - >
hai vecto nay cung chiéu. Vé d6 6n: B U M Uy, N
Upas=UmatUps
U,s=50(V) +100 = 150(V)
Phuong phép dai s6
Ta c6: Do R ,=R;nén, gia sir pha ban ddu cta U, bing 0
1
U,.=U » = U
ri= Ura = Unn J R, R, N
Ug, = 504/2sin100mt
| |
I
mach thit hai c¢6 tinh dung khéng, nén Z, =Z, -Zq =Z¢
Vay: Uy=Ugn=100 J2
pha cua U¢ ngugce pha véi pha clia Uyy
nén U= lOOJE sin(100mt + x)
Uc=-100+/2 sin100nt (2)



Tur cong thirc cong thé ta c6
Uga= —Uc+Ug = 10032 sin 1007t + 50+/2 sin 1007t = 150+/2 sin 1007t
Viy gid tri hiéu dung U,z = 150 (v)
4.4.39 Cho mach dién nhu hinh vé. R C N 4{;}!

Trong d6, L 1a thudn cam A— 1 ]| } vl
v,\ﬂ:lOOﬁsin nt(v). Cac von ké A B
V., V,, ¢6 dién trg rat 16m 1.
Vi gid tri ban ddu xdc dinh cua
R. L, Csochicac von ké V, V, m m

Kot —/

lin luot 1a (U, = 1004/3(V)
{U3= 100V2(V)

Cong sudt tiéu thu trén mach [a P= 100v2w
2. Giit nguyén gid tri ciia R, C thay déi L thi
a) Khi L = L,, v,chi gid tri cuc dai. Tinh L,va céng sudt lic dé
b) Khi L = L, thi v, chi gid tri cuc dai. Tinh L, va s6 chi clia v, lic d6 ( D€ thi
vao Hoc vién Ky thuat Quén su 97 - 98)

Huoéng dan
1) it hé phuong trinh hai 4n Uy va Uc
U? =Ug +UZ (1)
Uig =U3 +(50v2-U,)? (2)

Sau khi ¢6 Uy, U ta tim I theo cong thite: P=RI’= Ugl 3)
C6 1, Ug, U, Uctasuy raR, L, C

2) a) Mach AN c6 Z khéng d8i khi thay d6i L. VAy s6 chi v, cuc dai khi I cuc dai.
Chi thay d6i L dé I cuc dai, thi d6 1a trudng hop mach céng hudng. Khi dé

2
Z, =Z¢ . Khicé cong hudng thi P=UI =%

N . R? + 272
b) Thay d6i L dé c6 U, cuc dai, khi d6: Z, = Z+c C U, =E-JR2 +Z&
. | 1,4 =
Pépss: 1)R = SON2(Q), L =22(H), C= 1>
' T n

2) a)L=-:;(H),P=ISO\/§(w) b)L=53-—(H) U, =150v2(v)
n

(F)

4.4.40 Cho mach dién xoay chiéu nhu hinh v& u,g = 100+/2 sin 100mt(v),

1.4
L=—(H), Ry =30()) A‘—QZ'! L /H";fa

) Cho C =31,8F R M RL N7¢C

a) Tinh R dé cho mach c¢é cong suit cuc dai. Tinh curc dai d6 va viét biéu thic
cua cuong do dong dién khi dé

b) Tinh R dé cong sudt tiéu thu chia dién trd R nay cuc dai. Tim gi tri cba dai d6-




2) Cho R =20(€), thay déi dién dung C. X4c dinh C dé gi4 tri hiéu dung U, ¢6
cuc dai. Tim gid tri cyc dai d6. (Pé thi vao Dai hoc ngoai thuong 97 - 98)

Hudng dan
1. a) Cong sudt mach cuc dai khi téng dién trd thudn toan mach: R + Ry =|Z; —Z|
Khi'dé, U sém pha hon U 1 géc 28y g B tRe 2 =2c
4 cos 71'
cos —
4
2
7 . 2 - ? .. . g 2 RUb
b) Ta phai khao sit dé tim cuc dai cia Py =RI" = 5 ~ theo
(R+Rg)" +(Z) —Z¢)"
bién s6 R "
. 2 2
2) U eb cuc dai khi Zo = ZLX R +Ro)
. Ze
2 - U 2 2
S6 cuc daila U =———JZ7 +(R+Rp)"
: : C max R+R0J L ( 0)

Dips6: 1)a) Ry =10(Q),Pg nax = 125(W) , i=2.5V25in100mt
b) R = 50(@) , Pg max = 62.5(W)
2) R =20,16(uF) , Ug ax =300(v)

4.4.41 Mot cudn day c6 dién trd thudn R duge méc vao mach dién 110 V — SOHf

thi cdm khdng clia n6 12 122 () va cuong do hiéu dung qua né 12 0,5 A

a) Tinh hé s6 tu cam L va dién tr& R cla cudn day

b) Mic cudn day trén néi tiép véi tu cé dién dung C va mach 220 (v) 200 (Hf) thi
cuong do hiéu dung trong mach vin 12 0,5A. Tinh dién dung C cta tu dién

c) Thay déi tdn s6 clia nguén xoay chiéu dén gid tri ndo thi cudng d6 hiéu dung
trong mach dat cuc dai? Tinh gid tri cuc dai d6, néu hiéu dién thé€ hiéu dung
trong-mach 1a 220 (v). (D€ thi vao Dai hoc Hang hai (Phan ban) 97 - 98)

Hudnmg dan

Te Z=R2+Z% va z=% ta suy ra R

a) Khi f = 20(Hf) thi Z; tang 4 l4n. Do cudng do hiéu dung khong déi nén, téng
try vén nhu ci: R? + (42, -Z.)?

" : 1
b) Khi thay déi C dé c6 cong cudng d6 cuc dai thi L =
d . . 2nLC

Dips6 - a)L=039(H) R=183(Q)
b) C = 6.1 (uF)
¢) f= 107 (Hf), 1, =1.2 (A)



4.4.42 Cho mach dién nhu hinh v&. Bo qua dién KL/ M K

tré cia ampe k€, dién tra cac khoa K va dién
trg ti€p xtic. Cuén day la thuan cam. Gid tri I | | A P
hiéu dung Uy, khong doi : ": ' N L

a) V& gian do6 veto biéu dién do léch pha g
giita i va Uy, khi K, mo K, déng va khi
K, dong K, mo

b) Tim dé léch pha gitra 1 va uy, khi K, déng

K, md, biét rang s6 chicta ampe ké lic ~
dé 12 0.6A, va khi KK, déu dong s6 chi P Q
1a 3A,

¢) Tinh s& chi cua A khi K, K, déu ma, biét rang néu K, m& K, déng thi A chi 1A
(Pé thi vao Dai hoc Hang hai, nam 97 - 98)

Huong dan
< . R U
b) - Hay ding cong thiic Z = =— (1)
cosgp |
- Khi K, déng K, mé mach ¢6 R néi tiép véi L
Khi hai khod déng mach chic6R: Z= R = k)
cosgp 0,6

R
|
c) Dung coéng thic (1) cho cau b ta co: \}Zi +R? =5R - Z, = 2.6R

Chocauc,tacé: Z{ +R* =3R >Z. = 2J2R
Tinh Z ldc ca hai khod hd, suy ra [, (vi lic chic6 R, dé c6 1 = 3A)

=1;— Suy ra cos@

bip s5: b) cosr,pé— c)I=13A

4.4.43 Cho mach dién nhu
hinh v&, ampe k€& c6 dién
trd khong ding ké, céc
von k€ c6 dién tro rdt 16n
cho biét:

uyp = 8042 5in100mt(V) ;

R =1009; v, chi 30¥2(V), v; chi SO(V) cudn day c6 do léch pha giita i va U Ia -2

1) Tim s6 chi cla v, va cha ampe ké A

2) Timr, L, C va cong sudt tiéu thu ciia mach dién

3) Thay tu dién boi mét cudn day 6 dién tro thudn R, va do tu cam L sao cho
cic gid tri hiéu dung: U= U, +Uy: va khi d6 v, chi 20 (V). Tinh R, va Ly
(Dé thi vao Dai hoc Thuy loi nim 97 - 98)



Huodng dédn

1) Chu y, cudén day c6 hiéu s6 pha gitra u vaila % thi Z;, =r; U, =U, =30(v)

- Ta dat mot phuong trinh the dé tim U, (1a U) khi biét U = 80, U, = 50, U, =U,= 30
2) Chi y cong sudt tieuthu laP=1(Uy + U)
3) Ba veto bién d6 c6 hé thitc: Uy = Uy + Ung; 0 déy lai c6 ca

Upme =Upmn + Ung s vay ba veto nay ciung phuong cung chiéu. Suy ra ba mach

MN, NF, MF c¢6 cung pha, ¢6 cung d6 léch pha giita U va i trong méi mach:

PMN = PMF = ONF

BiétR,r, Z, suyra @ng

Tir s6 chi v, suy ra gié tri hiéu dung: Uy = Uy — U, =60(v)

T Uyp,Znp suyralocéd ], tacod Zyyy

co Zyn VA @y suy talg, Ry
Dip s6: 1) v, chi 30 (v), A chi 0.5 (A)
-3
2)r=60 Q;C= 10 (F); 9£(H);P=40(w)
6n T
160 0,2
3) '—?’—(Q); Ly =?(H)
4.4.44 Cho mach dién xoay chiéu nhu __(: Y
hinh v& Cuén thudn cam cé " C
L=1(H),uAD=IOO\/§sinIOOm(v) AT AN } 5 ]
n A B E D

Cong sudt tiéu thu trén toan mach 1a 100 (w). Von k€ cé dién trd 16n vo cung.
1) Mot hoc sinh 1ap nhdm ampe ké nhiét c6 dién trd R, ~0 vao vi tri clia von k€,
thay cong sudt tiéu thu trén mach van nhu ci
a) Xac dinh C, R b) Viét biéu thirc cha i va ciia U,
2) Lap ding von ké nhu hinh vé. Thay tu C bdi tu C, dé s6 chi von k& cé cuc
dai. Tinh C,. (D€ thi vao Hoc vién Thuy loi nam 98 - 99)
Hudng ddn
1) Do P = R, cu6n day 1a thudn cam, nén tir gia thiét P khong déi ta suy ra
Z,=2Z,,suyra 2% =(Z; -Zc)*
2) Thay déi C dé Uy cuc dai titc U, cuc dai, ma Z; khong phu thude C.
Vay khi C=C, thil =1,

2.107 R n
Diép s6: 1) a) (F), R=50Q b) i =2sin 100m+z (A)
Uc = lOOsin(lOOm —%](v) .
4
)¢, =2 (p)
T



4.4.45 Cho mach dién nhu hinh vé

u = 12042 sin 1007t(v) . Cudn day cé hé so tr cam
L va dién tro thudn R =120Q. Tu C ¢6 dién dung @)
thay d6i duge. Bo qua dién tr¢d day nai va dién tros
cua ampe ké von ké c6 dién tro lan vo cling
1) Ampe ké chi 0,6 A, von k&€ chi 132 v

a) Tinh L, C cho biét i sém pha hon u

b) Viét biéu thic ciia Uy N M ad
2) Thay déi C dé von ké chi 120v. Tinh C v s6 chi cﬁ%mm ke, ¥ C P

(Dé thi va Dai hoc Tai chinh Ké toan, nim 98 — 99)

Hudng dan

1) BiétR =120, Z¢ =%3—z=220, Z=200 tasuyra Z

ChonZ; <Z dé i sém pha hon u

2) Ddcé Z; va R & cau 1. Ta dat mot phuong trinh the véi 1 4n 1a Uy hay U,. Tir
dé suy ral, c6 12 ¢6 Ze. '
Pips6: 1) Lx0.2(H),C~14.5uF)  2)I'=08(A) C'=21,2(uF)

4.4.46
Cho mach dién nhu hinh vé.
UpR = 100v/3sin 100w (V)L va 1 G
R thay déi duge, L 14 thudn cim L R =
1) Khik&1,choL =L, R =R, ’—y‘!m._;zé_._. e
thi cdc hiéu dién thé hiéu dung A F E
upg =50V6(V), va viét biéu — Clz——
thic Ugg =100v2(V) xdc dinh
Ups VA Viét biéu thifc u,. -

2) Khi k sang vi tri 2, choR =R, = SOﬁ(Q). L=L, =2—3-(H) thi hiéu dién th€
n
hiéu dung hai ddu cudn cam dat cuc dai. Xdc dinh C,
(Dé thi vao Pai hoc Kién tric 98 - 99) .
Huéng déan
1) Khik & 1,tadd c6 Ugy =100y/2(v) ta dat hai phuong trinh hai 4n 12 U, va Uy,
Blé't UL[-: UC[ suy ra UFB =|ULI _UC1|
Biét ca Uyg, Uy, Ucy, Ug, tacé tgg va tgoAg
suy ra biéu thitc ctia U,
2) Su thay déi L din dén U, (khi R va C,khoéng thay déi),

72 +R2
tac C, = s Bl
ZCZ

C6 Z,,Ry,suyra Z¢,



Diép s6: 1) Ugg =10083(v); U g = 10043 sin(100mt +70°.32)(v)

2.107% 1074
(F) hay C, =T(F)

2) Cz'—"

4.4.47 Cho mach dién nhu

hinh vé. " —t
U,p = 1202 sinl00m(V) o) #
R, = 0. B6 qua dién tro cua A
ampe k€ va cua cdc day néi. o
-
2 LR,

1) Khi R =609, chuyén k tir 1 sang 2 thi s6 chi cia ampeké khong déi nhung hai

cudng do dong dién thi léch pha nhau g

a) X4c dinh L, C
b) Cho C tang lén +/3 Ién thi, khi K & 1 va hai cudng do dong dién léch pha
nhau bao nhiéu? Viét biéu thic cua hai dong dién dé
2) D€ k & vi tri 2 cho tin s6 dong dién tang 1én 2 14n gilt nguyén gid tri hiéu dung
U g =120(v) sau dé thay déi R dé cong sudt tiéu thu cuc dai. Xic dinh R va cong
sufit cuc dai d6. (Dé thi vao Dai hoc Kién tric hé chua phan ban nam 98 - 99)

Hudng dan
1) Chi y, hai pha ndy d6i nhau va c6 tri s6 bang nhau> R, =Z; =Z
Sau khi tang 2 lan V3 l4n thi Z')| =7 =Ry; Z, =R,

2) - Khicho @ tang 2 l4n thi Z; tang 2 14n bing 2R,

Zo giam 2 l4n, bing %

2
- Khi thay di R dé c6 P,,,, thi R=|Z —Z¢| va Py, = N
2|12, -Z|
-3 -3
Piép s6: - C, =E—(1=);cl =Q——(H) - i =JEsin(100m +E](A)
6n 5w 6
- 1y =23in[100m—§](A) - R=120Q; P=60 (w)

4.4.48 Cho mach dién nhu hinh v&. Diat viao A
va B hi¢u dién the u,p = UV2sin100m(V) 5, )/ .
1) Cho L va C gi tri xdc dinh mic vio MN L '%/
7

mot ampeké nhiét (c6 dién trd khong ding

ké) thi ampeké chi 1(A). Mach dién c6 he B * N

sO cong sudt 1a 0,8. Bo ampeké ra thay vao

von k€ nhiét (cé dién tro rat 16n) thi von k€ chi 200 (V). Mach dién c6 hé s6
cong sudt 12 0.6. Tinh U,R, L, C |




2) Thay d6i dién dung dén gid tri C' xdc dinh, thay d6i L thdy s6 chi von ké thay
déi, va 6 gia tri cuc dai 12 320 (V). Xic dinh C', L' lic d6.
(Dé thi vao Pai hoc Ngoai thuong nam 98 - 99)

 Huong dan
1) - Chi y, tir cosp =0,8 tasuy ra tgp, -:i%
. o 5 4
do mach chi ¢6 R va C nén ta chon tgp, = 3 (1)
- Tuy nhién, khi thay von ké vao thi mach ¢c6 diy daR, L, C
Tir cosp, =0.6, ta suy ra tgo, ='i% , (2)
Taqui Z; . Z¢ vé R nho (1) va (2)
3

Tu(l) Zo =—R

) L 2

. . 3

Tu(2) Z, -Z¢ :iZR

Tir trang thai 2:  véi U, = 200 ta suy ra Ug, Uy, U
Turtrang thdi 1:  Ug =Ucosg, dicé U;,p, tacd U, suyraR
CoRsuyraZ, , Zc

2) C6 U, 06 Uy ta c6 Zy ~Zc =+ - C:ULJ&

R% +Z%
Zc

1) U=160(v), R'=128Q, L = 0,85 (H), C=33(uF)

2) C'=14,4uF)  L'=094(H)

4.4.49 Cho mach dién nhu hinh vé€. Dat vao
hai ddu MQ hiéu dién thé xoay chiéu tdn
s6 SOHf thi von k& chi 90 (V) (R, =»).
Khi d6 :
Uy léch pha 150° so véi Uy,

Uy léch pha 30° so véi Uy,
Dong thdi Uy = Uyy = Upg cho biét R =30Q
1) Hoi cudn day c6 dién tro thudn hay khong
2) Tinh Uy,
3) Tinh hé s6 tu cdm L ctlia cuén day
(Dé thi vao Dai hoc Quéc gia Ha Noi nam 98 - 99)
Hudmg dan
1) Néu cuén day 12 thudn cam thi Uy, chi c6 thé cing pha hay nguoc pha véi
Upp, khong khéc pha 150°

suyra Z'c,c6 Z'c tatim Z; WwZ, =

M
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2) C6 Uy, la U, cham pha hon i, 90° ta bic cdu dé tim pha clia Uy, Uy, Gia thiét
cudn day c6 dién trg thudn R, C6 U, va hai pha trén ta tinh dugc U, Ug,, U,
chi y Uy, = Uy suyra U, =2U,

Biét U =90, U =45, ¢pp = -60° = -§ ta suy ra Ug,

Véi Ugg va Qpp = —g tasuyra Uyp = - .

cos[—fj

3
I -—-%&,cé LU,suyra Z
biép s6: 2) U =90v 3) Uyp = 0.15/3 ~0,083(H)
n
4.4.50

Cho mach dién nhu hinh 4 R C

® o

. ! M
VEU,g = lﬁOﬁsin 100mt(v) ~2 o /] I_ Lr}r:"\
R, khong déi, L va R c6 thé K T
thay déi duge. R, = 0, R, G
I6n vo6 clung I__{ }___®.__

1) DER R,,L =L,k mg, A chi 1 A va dong nhanh pha hon U,; mét géc % .

V chi 120" Uy, nhanh pha hon i mot géc g . TinhR,,L,.C,, R,

2) Thay déi R dén R,, L dén L,. Khi déng k thi dong 16n gdp 3 1dn khi k md, dong
nay vudng pha véi dong khi k mé. Tim cos@ khi k md
(Pé thi vao Dai hoc Kién tric nam 99 - 2000)
: Huéng ddn
1) Ta hdy tan dung vai trd ciia d6 léch pha

Véi (pMB =§' ta co ngay UL = \/EURO

Ugo = UMB.cos% =60
. n n
Véi opp =—g . Tacéngay Up +Upq = U.cos(—g) , suy ra Ug
U, -Uq =U. sin(—%)  suy ra Ug,

b c6 1, Ug, Uz, Uy, Uc suy ra céc ddp s6
2) Ky hiéu trang thdi K md |2 trang thdi 1 K déng 1a trang théi 2

R i Ras _3 Ras ,(Ras=R +Ry)
cos@ cos cos ¢,

Do L= 31, nén Z, =32, , véi Z

62



Hay cosq, = 3cos, (1)
Do ¢;.¢, khic nhau g nén: —sing, = +cosQ, (2)

Ap dung coéng thic sin’ P, + cos” ¢ =1

e oD cos” ¢, ~ s . e
Ta c6 cos™ @,y + = 1. Chi ldy nghiém duong: cos@, = 75
bapso: 1) R, =78.5Q, L, = U'()T[\G(H),CI =17.3(nF), Ry =60Q
2) cosQ, :_1_
= Vo
4.4.51 Cho mach dién nhu hinh vé, A B ¥ N

U = 15042 sin1007t(V)
1) Khi K déng U,y =35 (V) Uy =85 (V)
Pun = 40 (w). Tinh Ry, R, L K LR,
2) Khi K mé, diéu chinh C dé U cuc dai. C\D
Tinh UCm;ux* UAM» UMN
(Trich Dé thi vao Pai hoc ngoai
thuong nim 99 - 2000) R T
Hudng ddn
1) Khi k dong, tu bi noi tat mach chi con dién tro thudn R va cuén day c6 LR,
bit hai phuong trinh tim Uy, va U

U, + U2 = Uy, =85° (1)
(U +35)* + U =35° @)

Giai hé¢, ta ¢6 Uy, U

Véi I = et ta tinh duoc I, va suy ra R, R, L

Ug +Ug, ’
. 2 +(R. +R)?
2) Khi zo = %, +i(Bs+ R) (3)thi Ug =Ugpmax = ¢ J(R0+R)2 +zi
2, RO +R

Tir (4) ta c6 Ugpax- Ta c6Z, Ue ta tim duge I, suy ra Uy, Upy

Dips6: 1) Ry =40Q; R=35Q; L = 2>(H)
m

2)c—l—oi(F)-U = 150 (v)
75“ » MCmax™

b

Uy = 35 (V) Uy = 85 (v)



4.4.52 C
a) Cho mach dién nhu hinh vé. Dit vao ! lr U .
MN u=U;sin100nt(v), U, khong @ M
-aéi,Achi J3(A), V, chi 200¥3(v), 11— L
3 chi 200(v). Cuén day la thuan N

cam. B qua dién trd ciac day néi va
ampeké. Dién trd cdc von ké 16n vo cling xdc dinh C va viét biéu lhuc cta Ug

cho biét hiéu dién thé€ hai ddu cic von k& léch pha nhau 5
b) Giit nguyén gid tri C, L, R, U, nhu trong ciu a. Thay déi tdn s6 dong xoay
chiéu sao cho hiéu dién thé hai ddu v, léch phag- so v6i hiéu dién thé giita hai

ban cla tu dién viét biéu thitc hiéu dién thé hai ddu cuén day.
* Hay cho biét, hiéu dién th& hiéu dung giita hai ddu cudn day lic nay c6 gia tri
cuc dai khong? Tai sao? (Dé thi vao Pai hoc An ninh nam 99 - 2000)

Hudng dan
a) - Dit hé 3 phuong trinh ¢6 3 4n la cdc gid tri hiéu dung Ug, U, U
Uz +U2=U? M
Ui +U? =U3 (2)
-Uc U
Do U, U, vuéng pha nhau nén tan@,.tang, = — =] 3

R Ur
- Sau khi ¢6 U, va da cho I ta tim dude Z

- Khi viét biéu thic U, chd § tang = UEUC
R

b) Uc cham pha hon i !‘ag , U, léch pha -:—so v6i U tic 1 pha cia U, Ia --E khi

d6 gid tri méi cua z¢ bang R

Hay tim z; va xét xem z;_ c6 béng gid tri, liic thay d6i © dé U, c6 cu c dai hay khong?
4

Péps6: a) %(F)«- 18.4(uF); pe = 300s/55m(100m 0.71)(v)

b) = 100J1—4 sin(lOOng + E)(v)

. ] ..
Pay chi l1a trudng hop ma @ = —== khoéng phai l1a trudng hop,
y g hop JE gp g hop

thay d6iw dé U, cé cuc dai. Vi khi thay déi  dé cé U, cuc dai thi o phai bing

‘f 2
2LC -R*C?




- -3
4.4.53 Cho mach dién nhu hinh v&; trong d6 - = 12042 sin 100mt(v), C = __'g (F)
n

1. Khi k déng, hiéu dién thé hiéu X
dung gitta A va M la
U, =40J2(V), giita M va B Ia
; ¥ i B e R [ ] ] | YNy
40\/§(V) viét biéu thitc cua U, A R l(l: M Lr 8

. Khi k mé, hiéu dién thé hiéu dung giita A va M 1a U} = 48y/5(V). Hay tim
a)GiatriR,r,L b) Biéu thitc cta i

Hudng dan
. Hay vé gian d6 vecto gém 3 vecto biéen do U, c6 phuong ctia I , ndm ngang, c6 do
dai Uy, = 80(V), xiéng géc c6 do dai Uy, = 40410 va GAB co do dai 120\5(\;)
Baveto nay tao thanh mét tam giac thuong, da biét 3 canh. Hay tinh géc giita va Gz
. Tiép tuc tinh, cho lic k déng, ta suy ra
R =2r, Z =3r.Khi k m&ta hiy chon mot 4n s6: V, =1
Khi dé U =3U,, Ug=2U,, U, =485
Pat mot phuong trinh 1 4n U,, cho U,
120 =/(U, +Ug)? +(Uy —U,)* , ta tinh dugc U, suy ra Uy, Uy ¢6 Ug, Zc ta
dacol.
Dip s6: 1) ppp =40V10sin(100mt +0,46)(v)

2) a) r=10Q, R=20Q, Z =300,L=93§(H)
n

b) i =2.4v/5sin(100mt —0.32)(A)

4.4.54 Cho mach dién nhu Hinh vé.

3 Jpwan
N

107 e
Cho R=40Q; C=——(F). R D
n

L thay déi duge. Dat vao A vaB mot hiéu dién thé xoay chiéu
. Khi L= 33-(1{), higu dign the' Uy =80sin(100% - 2)(v)
R o

a) Tinh L d€ hiéu dién th€ hiéu dung U, ¢6 cuc dai. Tinh gié tri cuc dai 4y.
b) V& dang cta dudng biéu dién su phu thudc ctia hiéu dién thé hiéu dung U,
vao do tu cam L. (Dé thi vao Dai hoc Xay dung, nam 99 - 2000)

Hudng dan ;
| a) Tinh ZC 3 ZL * ZDB“ ZDB suy mbléu thic cua i. Co i, tinh dll't!: ZAB taCéUAB



b) Do i va U¢ khdc pha nhau -;— , nén khi dai luong nay triét tiéu thi dai lugng kia

cuc dai ky hiéu dién tich trén cuc tu la q = CU; lict,, véi i, = 0 thiq,= + CU,

liic t|+%, iy =+I thig,=0

Vay Aq=1CUqyc

Dép s6: 1) a) i=2sin[100m +£](A) Uss :SO\ESEn[lOOm _%J(V)
b) +6,4.107(C), Z, =116Q
2) ,‘,UL(V)

2153 |

80
L 3

@

O 116

4.4.55 Mot cudn day c6 do tr cam L dién trd thudn R, va hai tu dién dung C, va C,.
Khi mach gém cuén day va hai tu n6i ti€p va cho dong xoay Chiéu cé

W = lOO'ttLa-g thi U va i cing pha nhau

S

Khi mach gém cuén day ghép nGi ti€p vai bo hai tu trén ghép song song, thi U
va i s€ cung pha v6i ®, = 48 (rad/s)

1) Khi chi néi ti€p cudn day t véi tu C, thi tdn s6 cong hudng clia mach 1a bao nhiéu

2) BiétL = L(H). Tinh C,, C,.
b| 8

(Dé thi vao Hoc vién Khoa hoc Quan sur, nam 99 - 2000)

Huodng ddn
I) Tir cong thic cia tdn s6 cOng hudng ’
1 1 a
Tacé w= hay C=—=— (1
vLC . Lm2 mz
; 1
vol a=— 2
i a=— 2
Khi ghép néi ti€ptacéd a= GG =02 ~
€ +C;  (100m)”
. 32
Khi ghép song song C; +Cy) =—— 3
(48— m)*
- az
Nhan hai phuong trinh theo v€tacé C,.C; =———  (4)
(4800m)



Dat phuong trinh bac hai, ¢6 hai an 1a C,, C,,

(Khi biét tich va téng) ta c6 C,, C,. Déi chiéu cdc nghiém nay véi cong thur: (l)

ta thu duoc o
2) Biét L suy ra a,cé a, ® tatinh duge C

i

. ad
Pip s6: 1) ©=60n("%) hay ©=80m(™2)
S S

2) C, =50(uF), C, =88(uF)
C, =88(uF).C, =50(uF)
4.4.56 Cho mach dién nhu hinh vé.

LV

Cuén day la thudn cam, L thay déi ;‘_D__yg |
duogc. Tu c¢6 dién dung bién doi L '
duoc dat vao mach R C
u = 12032 sin(100mt(V)

1) Cho L xdc dinh, thay déi C, thay s6 ~ N\
chi v, thay déi va dat gid tri cuc W) \VYz)
dai 12 200 (V)

a) Tim s6 chi cia v, khi dé

3
b) Khi d6 C=C, —-I:(:-—(F) Tinh R, L

1072

¢) Diéu chinh dé C=C, = S—(F) Viét biéu thitc ctia cudng dé dong dién
n

0—3

2) Lai cho C=C, 1 T(F) thay déi L thdy s6 chi cla v, thay déi. Tim s& chi

I6m nhat cta von k€ v, va gid tri L khi dé. (Dé thi vao Hoc vién Ky thuat Mat mﬁ

99 - 2000)
Hubng dén

1) a) Truong hop c6 cOng hudng b)Chiy Z, =Z-,R=Z

c) Tinh Z,¢ suy ra bi€u thifc ctia i
2) bat Z; =x, Tinh U, theo x, ta cé
3 2 32
Y _LR_-»Xﬁ__U‘jZ R74x?
JRIix-z,2  VR*+z3)-2ZX+X?

Khao st ham trong ddu can tim x dé U, ¢6 cuc dai
Diaps6: 1) a)U,=160(v)

b) L=2%(H), R =300
b9

c) p=2.4v/2sin(100mt +0,93)(A)
2) L=0,16(H), U,,,. = 224 (v)
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4.4.57 Cho mach dién nhu hinh v&. Cic von ké ¢o _@
R, =. Dat vao A va B hiéu dién th€ xoay chiéu '

(v.)
‘ LN
sinu = 170v/2 sin 1007t (v) thi s6 chi v,, v, déu 1a 70(v)
s6 chi v, 12 170 (v) | ﬁ; A
1) Ching té rang cudn day c6 dién trd r ddng ké s R
2) Cho biét gi4 tri hiéu dung ctia cudng do dong dién

lal A -NeB
a) Hay tinhr, L, C e
b) Viét biéu thitc cua i

3) Tim R dé c6ng sudt tiéu thu toan mach cuc dai, hdy tim cong suft d6
(D¢ thi vao Hoc vién Cong nghé Buu chinh vién thong)
Huéng dén

1) Néu 12 thudn cam thi: U = 70% + (170 -70)? #170
2) Chon 2 4n U, va U, thudc cudn cam.

Ta dat 2 phuong trinh: U g =170= /(70 + Ug,,)? + (U —70)*

U, =l70=\/Ui <UL

2

3) Ta da chimg minh duge: Khi Rg =|Z, —~Z¢| thi P=P,, = .
2|z, -Z|
. Dép s6: 2) r=80Q,L =0,477 (H),C = 45,47(uF)
3)R=0,P,,, = 180,625 (w)
4.4.58 Cho mach dién nhu hinh
Vvé, trong d6 dién tré ampe ké —@— Va

khong déng ké, dién trd cic
von k&€ l6n vb6 cung, cdc hop
den X va Y, mbi hop chira hai :

; =~ A) Y
trong ba phin tr khic loai ", o= = M 'dB
ghép néi ti€p. Khi mic vao A
M hiéu dién th€ mot chiéu thi A chi 2 A, V, chi 60 (v), nhung u,,,, uyg léch pha

nhau &
2

Hop X va Y gébm nhitg phén tir nao? tinh gid tri cia chiing
(Dé€ thi vao Dai hoc giao théng van tai, nam 2000 - 2001)
Hudng dén
1) Tu khéng cho dong 1 chiéudiqua XchicéR valL

Hai mach khéc pha nhau ¢, — ¢, =_;_

¢, 1a géc nhon duong thi ¢, la géc nhondm Y c6R vaC



2) Tir tinh hudéng 1, ta c6 Ry
: Z, -Z¢
Do hai mach vuéng pha, nén —= —~C - _|
Rx Ry
Hai mach nay c6 t6ng trd bang nhau: Zy = Zy

Piap s6: Ry =30Q, Z, =30V3(Q), L=0,165(H)
Ry =30V3(Q), Z¢ =300, C = 106(F)

4.4.59 Cho mach dién nhu hinh vé, dat vaio A M | B
hai ddu mach mot hiéu dién thé xoay chiéu A—"""———_3 1 I #
hinh sin ¢6 gid tri hiéu dung khong déi Uy L.R C

1) Khi tdn s6 dong dién bang f, hiéu dién dung U,,, = 200v, Uy = 70 (v). Hiéu
dién thé trén hai dau tu léch pha so véi hiéu diéu thé hai ddu mach mot géc ¢
vdi cos@ =-0,6 . Cuong do hiéu dung 14 0.5 (A). Tinh Uy, Z, ,Z¢,R

2) Khi f; = 40(Hf) thi cong suat dé xdc dinh L, C va tdn s6 ban dau f
(Dé thi va Hoc vién Ky thuat Quan su, nam 2000 - 2001)

Hudng dan

1) Chi y, néu ¢ la hiéu s6 pha giita ¢ vai thi cos@ > 0 (vicos¢@ = ;—)
O daycosp <0 vi @ 1a hiéu s6 pha giita hai hiéu dién thé.

Tir cos@ =—0,6 : Hiéu s6 pha giifa tva i khdc hiéu s6 pha giita U va U 2 g :

nén: sing,g =0,6 hay tgp =§-

TaC(sUC=7O

Tir Ugy =200 - U +U? =200° (1)
3 U -Ue U =70

— L = (2)

tgp ==
AR TR U,

o u? 1 L
2) Khithay doifdécé P, thi P =—vi f= y Ly Lo =—
) 1 Y dol max =~ o QHJEE L*%&C C
Pips6: 1)U, =150 (v), Z, =320Q, Zc =140Q
2) f =60,47(Hf), L=0,842(H), C =18,8(uF)

4.4.60 Cho mach dién nhu hinh vé. Cho vao
MN dién thé xoay chiéu hinh sin c6 tin s6 @
f = 50 (Hz). Cic von k€& c6 dién tro 16n vo =
cung ampe ké& c6 dién trd khong ding ké  _e— H : =
v, chi 75V ¢ M

1) A chi 1 A khi K, ngéit V, chi 100V. Khi
K, ngit, K, dong von ké V, chi 35V

a) Chimg minh ring cu6n day cé dién tres . ¥
thudn R

b) TimR,L,C K, Kz




2) Cho C thay déi. Tim C d€ uy,, vudng pha véi uyy. C6 nhin xét gi vé U lic d6?
Giai thich. (Dé thi vao truong Si quan cdp Phan déi, 2000 - 2001)
’ Hubng ddn
1) Khi K, déng, K, ngit mach c6 di céc linh kién, V, chi hiéu dién thé 2 diu cuon
day Uy, du céc linh kién, nhung V, chi hiéu dién thé 2 ddu tu dién U,

Néu cuén day 1a thudn cam thi: Uy = |UMD -U DN]
O day; ta gia sir cu6n day c6 dién tr& thudn 12 R, ty cam L. Ta dat hé hai phuong
trinh hai fn Ug va Uy, chi §: ~ Upp =U + U}
Ump =\/U§ +(Up -Uc)?
2) Gia sir uy, vuong pha véi uyy thi: tgQyp-t8oMN = -1
Z, Zy -Z2¢c _
R R

1 (1)

R? +Zi
Z

Diing thiic (1) c6 thé bién d6i tuong duong thanh biéu thic: Ze =

Déps6: 1.a) R=60(Q), L =0.255 (H), C =90,95(uF)
2.b) C=25,5(uF), U. dang cuc dai, do bién déi C
4.4.61. Cho mach dién nhu hinh vé, cic von ké cé
dién trd rit 16n. Bo qua dién tré day néi va dién
trd ti€p xic.
Cho biét u g = 85v2 sin100mt(V) .V, chi 35 (V),
V, chi 35 (V), V;chi 85 (V)
1) Chimg t6 ring, dién tr& thudn clia cudn CP
[\

dayr#0 o
2) Biét R=70(QQ),tinhr,L,C B
3) Thay tu C béng hop tu c6 thé thay déi dién dung

a) Tim dién dung C, cta hép tu dé s6 chi V; cé v

cuc dai va tinh gié tri cuc dai ndy R

b) Tim dién dung C, ctia hop tu dé s6 chi ctia von ké V, cuc dai, tinh cuc dai ndy.

c) Tim dién dung C, d€ s6 chi ciia V, dat cuc tiéu, tinh cuc tiéu nay

d) V& gén diing cdc dudmg cong biéu dién su phu thudc vaoZ - clia Uy,, Uy, Uy,

(Dé thi vao Dai hoc Su pham Ha ndi va hoc vién Hanh chinh Qudc gia, ndm

2000 - 2001)

| Hudng ddn

1) néur=0thi U, =|85-30/=50
2

2) Pacé Uy =U, = 35, Uc=U, = 35, ta con hai &n U_ va U,. Dat 2 phuong trinh

dé tim chiing, dva vio U,; =85 va U, =85; 1= % =0,5
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3) a) Pay la truong hop dang c6 cong hudng
b) Day la truomg hgp thay d6i C dé gid tri hiéu dung Uy ¢é cuc dai

c) Pat (Z| -Z¢ )2 1a x, khao siat U, theo bién x

6, = iy Ik G JI#__,,#
J(r2+R)2+X (r+R)” +x (r+R)” +x

U, ¢6 cuc tiéu khi x =0

Lai 1a Wic mach ¢6 cong hudng

Dip s6: 2) r=80(Q), L =0.477 (H),C =45,5(puF)

C, = 21,2(4F), Uy, = 96,3 (v)
Cl - lO,GI(HF) ’ Ulmn = 120.2 (V)
4 C3 = 2[.2(“F). Udma\ = 4593 (V)

» Zc ()

150 300

4.4.62 Cho mach dién nhur hinh vé: ; | | iﬁ Pty

03
Cho biét C = 1—9—( F), Hop den X gbém hai trong ba phén tir Ry, L,, G, néi ti€p

nhau. Dat vao mach hiéu dién thé xoay chiéu cé gia tri hiéu dung U,z khong déi
1) Khi R=R; =90(Q) thi upy = lSOﬁsin(lOUnt—gJ(V)

UMB = 60\/5 sin lOOTtt(V)
a) Viét biéu thifc u,g b) Xdc dinh cdc phén tir cha X va gid tri ciia chiing
2) Cho R bién déi tir 0 dén vo ciing
a) Khi R =R, thi cong xudt toan mach dat gia tri cuc dai. Tinh R, va P, dé
b) V& dé thi biéu dién sur phu thudc giita cong sudt toan mach vao dién trd R

(Dé thi vao DPai hoc Su pham Vinh, nam 2000 - 2001)

Huong dan

1) a) Ta hdy thuc hién phép téng hop hai dao dong U, bing phuong phép vecto chi y

1a hai dao dong nay vudng pha nhau
b) Uys sém pha hon U,y,, vay né chita R, va L,

Chii y: —< e Zio_ gy Zvp =12:AM

1 Ry 3
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~

2) a) Ding dinh luat sau: Khi R,g =|zL _ZC| thi P=P__ = 2|Z u- - |
L —&c

b) Khi v& dé thi, chi y: R,s =R + R,
Dip s6: 1) a) upp = 190v/2 sin(1007t — 1,25(v)
b) Ry =Z ¢ =30(Q), Ly =95,5(mH)
2) a) Ry =30(Q), P,,.=300(w)
bé thi A

300

240

»R(Q)

O 30

4.4.63 Cho mach dién nhu hinh vé. Biét rang, 14y pha ban ddu cua U, bing 0 thi
lic k mé va lic k déng, biéu thifc ciia cudng do dong dién l4n luot a:

m=2ﬁs‘m[wt—3‘-J<A) — "
4 |
A R C B
1d=2\/_sm[mt+ )(A) !
K
Cho U,g=180(V) L-i(ﬂ)

1) Chitng minh réang cuon day 1 thudn cam
2) TimR, Z:,Z
3) Trong 1 gidly, U,g triét tiéu mdy ldn
4) K mé n6i tat tu C. Viét biéu thic cia cudng do tire thén lic d6, nhan xét gi vé
vai tro cia tu C trong mach dién trén

(Dé thi vao Dai hoc Thuy lgi co sé I, nam 2000 - 2001)

Hudng dan
1) Ta sir duns ~dc gia thiét sau:
Zu=Zy “R+r¥+(Zy -Zo) =R%+2% (1)
:pmzif Z -Zo =R+t )
T
==y R=Ze (3)

véi (1), (2), 3) tagidirar=0
2) Khi da ¢6 r= 0, ta chimg minh dugc: Z, =2Zcsuy racé o,R,Z) \Z¢
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3) Khi ¢6 o, tatim duge chu ky T i trong | chu ky ¢ hai 14n u triét tiéu
4) Chu y, khi néi tat tu C thi, tong trotang lén.
[(doZL =2Zc nén (Z| -2 1]
D;Ip \() 2) R = 63.6(§2): ZC = K3 Zl_ =2R
3) 100 lin
4) Giam tong tro cua mach. Tang hé s6 cong sudt cia mach
4.4.64 Cho mach dién nhu hinh vé Van ké ¢ dién tro rit 16n. Cudn day la thuin
cam, L thay déi dugc.

: g~ ; ) ) _ A
Cho biét biéu thire cua hiéu dién ﬂ_f%

LI Y Eﬂ
T \Y

thé u,p = 1004/5 sin 1007t(v) C_UR

Ta c6 dung khing.gdp 3 lan dién tro R,.

Khi L = L, thi vén k€ chi U, va dong dién sém pha @; so véi Uyg.

Khi L = L, = 2L, thi von ké chi U, = %Ul va dong dién tré pha @, so vdi U,g

a) Tim ;.9

b) Viét biéu thiic cia U, (1) dng véi trudmg hop ma L = L,.

2) Cho L bién thién, tim L = L, dé s6 chi clia von ké cuc dai. Viét biéu thic clia
U.(1) khi do. Cho R =20(Q)

3) Vin giit R =20(€2), Tim L = L, d¢ U, dat cuc dai. Viét biéu thiic ciia U, khi dé.
(Dé thi vao Dai hoc Su pham Ha Noi, nam 01 - 02)

Huong dan
1) a) Tir U, = —g—'— ta suy ra téng trd toan mach Z, =2Z,, ta tim dugc Z; ; =2.5R

C6 Z-=3R,Z;, =2.5R ta Z¢ =3R ¢6 cosq,
Khong cadm tinh truc tiép, tir Z, =27,
Ta ¢ g =2 S ,COS(Py = il |
COS (P cos ¢, - 2
b) C6 Z- =3R ,Z;, =5R
ba biét Uy, ta so sdnh Zyp vanZ g, suy ra Uy,
2) Day Ia trudng hop cong hudng (chi thay d6i L dé I =1, ), (Z ;5 khong thay déi
theo L)

3) Tac6R =20, Z- =60, thay déi L dé U, thi Z, 4 =E-2—Z+—Z(2:- , suy ra
Cc
Dip s0: 1.a) ¢, =26"33' ¢, =62727’
b) u, =100\ﬁasin(100m—i—nJ(v)
2. L,=0.19(H) U, =500y/2 sin(100mt —0,47)(v)
3.L,=0.21 (H) U, = sooJisin[mOm +2—:-)(v)
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4.4.65. Cho mach xoay chiéu nhu hinh vé. Dit vao A va B hiéu dién thé
ug = 100V2 sin100mt(V)

1. Tim tdn s6 f va s6 chicha V, N\
2. Biét s6 chi cac von ké U,, U,, \\V_I/—
U, ldn luot 1a U, =203/2(v),
V,=80(v), V=60(v). Khéng rL ~ R
tinh todn cu thé, hiy ching td ~ &— LN () ] 4
rz0 A B
3. Viét cic biéu thirc cha gid tri
tirc thoi U-_;, U3, U4 m Il @_
4. Cho cong sudt trén dién trd R o Ve y
1a 120 (w). Tim 1, R, L, C I

5. Thay tu C bdi C, sao cho cong sudt tiéu thu ciia doan mach AB c¢6 gid tri cuc
dai. Tim C, va gia tri cuc dai dé
(Dé thi vao Dai hoc Cong doan, nam hoc 01 - 02)
Hudng ddn
2. Néu cudn day la thudn cam ta phai cé
U? = (U, - Us)* + U3, Hay thir v6i céc dir kién
3. Ta dat 2 phuong trinh v6i hai 4n U, va U, dvavao U, va U,. C6 du cdc hiéu
dién thé hiéu dung ta tim dugc @,,9,,903,¢4

4. Suy két qua tir cau 3, va tinh I = J-%— tacé6r,R,L,C
5. Bién déi tu dé c6 P,,,, thi P, lic cong hudng
Dip s6: 3) U, =40sin(100mnt +1.429)(v)
U, =802 sin(100mt — 0.9273)(v)

U, =602 sin(100mt —0.9273)(v)
4) R=30(Q), r=10(Q), C=79.6(uF), L=31.8(mH)

5) C, = -E- ,P,..=250(w)

4.4.66 Cho mach dién nhu hinh

L,.R,
vé Uyg =200v/2sin100mt(v) N M
c=4197 &) Ri=0 :
= n y IN= Q__A_%A_‘ H’
1) DER &g tri Ry khod k vitri A Dy B, 2 B
M. Céc hiéu dién thé hiéu dung - - D

Upan =160v2(v), Uy = 40 (v)
X4c dinh Uy, Ry, L, va viét biéu thitc clia dong dién mach chinh.
2) Khoé k & vi tri D. Thay déi R dén gi4 tri bing 50(Q), thi cong suat tiéu thu trén
R cuc dai va bang 250 (w).X4c dinh L, va R,
(Dé thi vao Dai hoc Kién triic Ha N6i, nam 01 - 02)
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Huong dan
1) Pat hai dn la U, Uy, duavao U, =200 va U AN = I(w()ﬁ (v).DacoU, =U,=60(V)

S . Uy =Ug
Khi viét biéu thifc i, ta nhé rang1go - _‘Ri
()
» J2
2) Biéu thirc cua Py = 1Rl — S
000x
PatR=x Py = 40000x :
Kz + 2R2X +[ (ZL: —ZC )" ] ¢
40000
= 2 #(Ziys =ZeY
IR, + x4 22y~ Zc)
X
9 3
5+(Zy+—-2Z¢) ;
P, cuc dai khi x + Ry &1z ~2e) cuc tiéu
X
hay khi x =\R2 +(Z5 ~Z)? (1
: . 40000
Thi Py ¢6 cuc dai cuc dai la: Py = ———— (2)
2R, +2x

Dips6: 1) Uy =165(v), Ry =100(Q), L=0.318(H)
2) R, =30(Q2), L,=207(mH)
4.4.67 Cho mach dién nhu hinh vé.

bit vao A va B hiéu dién thé A R M _L,.'r_ B
ug = 12082 sin(100mt(v) . 1= 7lC' &
R, L, r khong déi. C thay déi duoc

1) Cho C mot gid tri xdc dinh s6 chi v, gip /V\\ v
J3 14n s6 chi ciia Vs, cudng do p 54

i =242 sin[lOOm +%J(A) vi céic hiéu dién thé U,y va Uy, léch pha nhau g

cho ring dién trd cdc von k€ rit
16n. Tinh R, r, L, C
2) Cho C thay déi tim C dé cong sudt
tiéu thu cua cudn day 16n nhat
Pé thi vao Dai hoc ngoai thuong
Ha No6i, ndm 01- 02
Huéng dan
1) Tir gidi thiét
U,, vuéng pha véi U,
Uy = \/EUVE

U,
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Ta suy ra géc 01 =30°. Vay u,y va uyg déu khic pha g SO VAi i
Tacéngay R =Z, Z; =r. Do tinh chit cia tam gidc vudng cé géc 30°
Tasuyra Z, =%:30, Z, =304/3

) Cudn day c¢6 Zyz khong déi, khi thay déi C. Do dé6 khi s6 chi V, cuc dai thi
I=1,.hay Zc =27

(R+71), + Zzl_ Uc 3
’ max —

. U 5 2
Ze = ——J(R+1)" +Z
) L L R+r \/( ) L
Dips6: 1) r=Z, =15J2(Q) R =Zc =15V6(Q)
2 c=47 104, Py max = 90,94(w)
n
3) C=0,18.107*(F) ~
.4.68 Cho mach dién nhu hinh V)
vé. Chou,g = Usinl00mnt(v). M N
S —
Cic von k€ cé dién troI6n vo A R L.h—l = B
v,
cing, V, chi C =-l-@(v), Uan er s e
V3 —Y)
va Uyg léch pha nhau -g— Cho
r=20(Q2), R =80(2)
. Tim s6 chi clia von ké V 2. Tinh L, C va viét biéu thirc cia i
(D& thi vao Hoc vién Quan y nam 01 - 02)
Huéng dan

Do diéu kién usy vA uy vudng pha, nén mach MB c6 tinh dung khing
Zc>Z .Détinh Z; ,Z ta dya vao.

) Diéu kién vudng pha Z, +ZC_ZL =1
R+r r
Z, (Ze -Zy ) =r(R + 1) = 2000 (1)
180 5
) do U;=300, U; =—= nénZ,y =—=.Zyp - Binh phuong hai vé ta cé:
! 2=/ AN N P g
25
10000 + Z2 =-3—[400+(zC =5 @)

Giai hé (1), (2) nhung nén dédnla Z; va (Zc-Z;) c6Z,Z¢
Tinh Z,tacé U,y ;
Dip s6: 1) L=0,18(H), C=34,5(uF),U=275(V)

2) i =1.5V65sin(100nt +0,33)(A)



4.4.69 Cho mach dién nhu hinh
Pua vao hai dau von ké V mot hiéu dién thé xoay
chiéu c6 gia tri hiéu dung U khong doi. o thay d6i

duoc khi o=, =100n(s ") thi A chi V3(A).

O ——

dong dién i tré pha % so v&i hiéu dién the U

g
@ )7
S

Khi o=w, = 50v2n(s™") thi von ké V, chi s6 0, A
chi khiac khong. Cac von ké c6 dién tro 16n vo cling, Ampe ké va c
dién trd khong ding ké. Cho U - 180 (v)

1. Chimng to cudn day D la thudn cam

2. TimR,L,C

3. Tim © =, dé U cuc dai khi dé A chi gid tri 16n hon hay nho lic ® = @, ? Tai sao?
(Dé thi vao Dai hoc Thuy loi, nam 01 - 02)

Hudng dan

=

¢ day néi c6

I. Do 1#0 ma Uy, thi Z, =0

m Z, =1 +(Z, —Z¢)* chibing Okhir=0va Z, ~Z¢ =0

2. Khi i tré pha hon U.g thi tnglg(—%]:ﬂ—'—;—zg-zﬁ (1)
Khi o=50v/2n thicé cong huong Z, , %, Zeo = ﬁZC]
Ziy=2cy =2y, =22, )
Lic =100k  Z =603 = Rn A3)
cOS —
3
ZL1 -ZC - R\/g (4)
tr(2),3),4)tacoR,L,C
3. Dﬁ! Uc‘_'—-—-—--——-———U___ - = = J“ 2‘4-~-"——-'———__(£1_____;__.
{ . 2 C “C* 4+ 2LC)0" +1
- R"’+(mL---‘-J L°"C‘e" (R + Yoo +
wC
, . C2R0
Uccé cuc dai khi biéu thiic trong diu cén cuc tiéu, dé la khi o = LlC \j L > :

Chic chén Ia dong dién ndy nho hon dong dién lic © = 5072, vi ltic cong hudng
thi =1,

Dip s6: 2) R =30v3(Q), L="3(H), C=354(uF)
n

3) @=67,Tnrad/s, <1, vi I, =1

max
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L,

4.4.70 Cho mach dién nhu hinh vé.Cho ™ M | f—e—r o
UAB = 120V6 sin2xft(v). Tin s6 f A C B
c6 thé thay déi duge. Dién trd von
k€ l6n vo cling (V)

I. Khi f = f, = S0(Hf) thi U,y léch pha \ A

-123 s0 v&i Uy, léch pha % so v&i U,y cho biét von ké chi 120 (v), cong sudt tiéu

thu trén mach 1a 360 (w). Tim R, r, L, C
2. Khif =f,. S6 chi von k€ cuc tiéu. Tim f, va s6 chi cuc tiéu dé
(Dé thi vao Dai hoc su pham Vinh, nam 01 - 02)

Hudnmg dan
I. Ta c6 thé gidi bang gian dé vecto nhu hinh vé vecto O biéu thi Uy, , OK biéu thi
U,g . OH biéu thi Uy OL biéu thi 0
= < L
Uan > OP biéu thi U » "
AN ) ) r . U, +0, - r - K
Chii y: TOH=KOL=— do ¢6 YA J
3 v,/ U7 .
canh tuong tng : v
Hinh binh hanh OIKH la hinh Vo
thoi: ¢6 géc O = 60° dudng chéo i o
0 8] i Ug
OK = 3 OH R
Céc t::lml gidc vuoéng OIP va OHL TR L
déu la 3 tam gidc déu, ta c6 cic
hé thitc Uy =%Uv g =—;-Uv Ug =UcV3, U =43,
Co 1= -—E———, tatinh dugc tdtcar, R, Z; ,Zc.
Urp +U,
V3 107
2. Dép s6: 1. R=60(Q2), r=30(Q0), L="—(H), C= (F)
2n 2\/3n
! ()—
2. f, = =31,62Hf ~
* " 2nlLC =
4.4.71. Cho mach dién nhu hinh vé. Nguén xoay chiéu =
c6 sudt dién dong hiéu dung E,. Cic von ké& li tudng LR C
V, chi 170V Sy ¢ o —— -
V, chi'90V
V, chi 100V
R = 4r tim sufit dién dong E —@———@—
Hudng ddn m
- E=\(Ug +1)? +(U, - Ug)?
- UR= 4Ur
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Dat hé hai phuong trinh dé tim U, U, khi da biét Uz =90

Uy =100 =JUZ + (U, —90)° U, =170= U2 + U2

Dip s6: E=116.62 (v)

4.4.72RCILOk|:f}CI1 §1él1c nhh'u I;‘lgl.hdvé.‘ U g FJ—om ||
(€3] ¥ . Ol]g Ol { dy b ]| lf(}t A ‘{ L C B
, e o T . . 107 .
Khi thay d6i C dén C; =——(F) thiP=P,_, = 100(w) dén C, = 5 (F) th
n s

Ue=U_ . =100y2 tinh U, R

a) R=100(Q), Uag =100y2,

b) Upg=100(v), R=100(Q) ¢) R=100(Q), U,p =50v2 , két qua khac
Huong dan

Chii §: Zey =2Zcy» Zoy=Zy

9

e aie ) U
Khi bién doi C dé c6 P, thi P, = ry (1)
s R>+Z}
Khi bién d6i C dé c6 U, thi Z = Z+ L i U max =%JR2 + Zi

L
Dip s6: b
4.4.73 Cho mach R, L, C. R=100(Q2), L 1a thudn cam, L va C. U, khéng déi,
thay déi dugc. Khi © =@, =200n rad/s. Hay © =, =50m rad/s thi cudng d¢
hiéu dung bang nhau, nhung i,, i, khic pha nhau -23£ tim =0, déc6 I,,,

Chon dép s6 ding

a) M=, = 1251!:EIE b) @g =300mrad/s
S
. rad
¢) wy = 150n rd/s d)wy = 100n—
s

Hudng dan
Khi @ giam 4 14n thi z¢ tang 4 14n, Z; giam 4 ldn
Ky hiéu cam khédng, dung khing khi ©=200n1a Z; , Zc. Khi @ =50n s I

: » LA . n
Khi @y =200n thi o, = khi ®wg =50n thi @, = -3

GiaitimraLvaC. Khil =1, thi oy = .

JLC
Dip s6: d
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4.4.74 Cho mach dién nhu hinh vé. Cho
cao gid i bk dyng Uy = g 08 A o= |—
M Lr P B Q N

Uyp vuong pha véi Upy Hay chi nhan ' C

dinh ding: |

a)r=2R, b) Z¢c =27 c) Zyp =2Zpy  d) cos@, =2cos@,
Hudng ddn

Néu chi cin c6 dép s6 thi ta thdy. Do mach n6i, n6i MP va PN ¢é gia tri hiéu
dung tuan theo dinh luat Om, ta chon ngay dip s6 C
Tuy nhién: néu chi ra cdc phét biéu sai thi:

a) sai vi r =2R chi khi hai mach cling pha

b) sai Vi wy = Ly _g%c

: ma @, # ¢,
sin @, sin @,
§_ s 2 r R -
d) saivi Z, =2Z, thi oy =—=2— ma r#R
- sin @, Sin @, S

bip s6: C
4.4.75 Mach khong phan nhdnh gém thudn cam, dién tré va tu dién c6 R, L, C
khong déi. Dat vao mach u,g =Ugsin(ot+¢@;) thi cudng do dong dién
1 =Iysin(ot +@,)
D6 thi cia U,y va i cho nhur hinh vé tdn s6 o bing
a) 50n b) 100n c) 150n d) 200~
Hudng dédn

i

Dua vao dé thi U,g, tinh pha ban ddu ¢, sau dé ta dua vao diéu kién khi t = 5(2)—0

thi U,g triét tiéu ldn ddu. Tr désuy ra o . Pdp s6: b
4 U(V) A1A)

0 /-\ 0 | /\
: » : =
>\ : % t(x 107%) \ : t(x 107%)
-1004/3\ ! -1 :
-200 I 2

4.4.76 Mach nay c6 tinh dung khdng hay cam khdng. chi nhan dinhding

a) ZL >ZC b) ZL <ZC
c) Cia va b déu c6 thé ding d) Chua du dir kién dé két luan
Huéng dén

- Tim @, biét ring lict =0, sing, = ——\i—i- , va sin dang giam

- Tim @, , biét ring lict =0, sing, = -—% , sin cling dang giam. Dép s6: a



4.4.77 Lan ddu tién i triét tiéu vao thai diém nao? dién trd thudn ctia mach 1a bao nhiéu

5 1
—(s), 100(€2), b) —(s), 100(Q
a) I2(S) 00(£2) )]20(5) 00(Q2)
1 Yy
©) 5, 5073(Q) d) chua di dir kien
Huéng ddn
Tinh Z=P-Q,R EZcOS(p= Zcos 1 =Gis)
Iy cos®p  cos(p; —¢,)

Giai phuong trinh sin(wt + ;) =0 chon nghiém dwong nho nhAt ciia t. Ddp s6 ¢
4.4.78 Mach xoay chiéu gém thuidn cam L dién trd thudn R va tu dién ¢, © thay

d8i dugc cho p = 200+/2 sinwt(v)

Khi ©=w, =100r thi [=1_,, =1(A)

Khi ©=w, =200 thi [=1_, =08(A)

Mach nay cé dién trd thuén 12 bao nhiéu, d9 tu cam L va dién dung C 12 bao nhiéu

—4
a) R=200(Q), L =°—f-(H), c-—.%—(F)
-4

b) R =100(Q), L=0—;8—(H). c=2(F)

I 107
c) R =100(Q), L=;(I—l), C=T(F)

I 107
d) R =200(Q), L =~(H), C=——(F)

Hudng ddn gidi.

_KhiI=1_, thi Z=Z_, =R
-Khi I=0.8 thi Z, =250
Ban diu le = ZCI
I l

Khl = 200n 5 sz = zle = ZC2 =‘£ZC| = EZLI

Tinh Z, theo Z, . C6 Z;, suyraL, C. Dép s6d
4.4.79 Cho mach xoay chiéu nhu hinh v& Cho p g = 160sin100nt(v) . Giif nguyén

R, L, rthay d6i C. Khi P=P,_,, = 160(w) thi pyg =80sin(100xt + %)(v)
Tinh L, R. Chon dép s6 ding

a) R=160(Q), L= i;é(ﬂ) b) R=160(Q), L= 0'4“/5 (H)
c)R= 120'(0), L=4—;@(H) d) R=120(Q2), L =0.22(H)
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Huéng dén gidi
2
- Khi thay d6i Cdé P=P,,,, tacé Z; =Zc V2 Rag =Z 0 =P =§U—
AB

-Khimgchcéusémphahmilhg,th‘l Z, =3r,vaZ=2r . Déps6 d

4.4.80 Cho mach dién nhu hinh vé&, céc vén k€ cé dién trd I6n vo6 cung. Khi dat vao
MN hiéu dién th€ xoay chiéu hinh sin thi ba von k& chi cing moét s6 tri. Hay
chon nhéan dinh dung o .22 | |

a) Cudn day Ia thuéin cam - e ’:

b) Mach cé tinh cam khédng

c) Mach cé cos@ =i2-3— : C

d) Caa, b, c déu diing

Hudng dén
- Néu cun day la thudn cam thi ta phai c6 U; =|U, - U,
- Mach nay dang c6 U, > U,
- Vé 3 vecto U,, U,, U, ta s& thdy géc ¢ . Ddps6 C
4.4.81 Cho mach dién nhu hinh vé.  # ¢ L — r 4
M R T C N

Cuon cim c6 Z; =30(€2) r=10(Q).Khi R =R, =18(Q)
hay R=R, =22 (Q) thi mach ciing ti€u thu cong sudt p = 25 (w)
Tinh Zc chon dép s6 diing

a) Z¢ =6(Q) b) Zc =54(Q)
) Zg, =6(Q), Z¢, =54(Q) d) két qua khic
| Huéng dan
2
P=Pyypl” = Ras®

2
Ris(ZL -Zc)
C6 hai gid tri cia AB ciing cho ta mét cong sudt thi R;,5.R, A,;':"IZL -Zc |2

Dédps6c
4482 Dat vio MN hiéu dién thé xoay chiéu I i
p = Uysin(100mt + @)(v) ngudi ta thay céc gid tri tiic ~ py H N

thi clia w vailaldct=t, p=50V3(v), i, =I(A) hic

t=t, p=-50(v), i2=—v3(A)

Tim dién lugng chuyén qua ti€t dién cia day din trong % chu ky, tré tir lic
I = 0. Chon dip s6 diing '



2) Aqg==102(C) b) Aq=_210"2(C)
n !

c) [Aq| = i 1072 (C) d) két qua khac
pi8

Huodng dén
Tim U, va =], tir hai phuong trinh: 5043 = Ug sin(1007t, +@)(v)

. lzlosin[(l()Oml +q))]+g=locos(100m| +(p)

Dung céng thiic co ban sin’x + cos’x = |

/ 2 s o \2
Ta cé 50\/5] + —l—] =1 (l)tongty, lict=t,
\ Uy o
/ 2, N2
TFa cé 506) + l} =1 (2)
\ Up \To

Tir 1 va 2 ta tinh duge I, U,
*Lict i=0thi Ug =1U, sau —;— chu ky lic t+%,i=0 Ue =FU,

* Dién tich trén tu bi€n thién 1 lugng Aq véi Aq=2CU,. Daps6 C
4.4.83 Cho mach dién nhu hinh v&. Cho blét cudén day la thudn cam

Uap =200sin100mt(v), Upy -200sm(100m-—-)(v) Biéu thitc clia Uy, 12
a) UMN = ZOOSIHIOOTI:((V)

; 2n "_m.__E:}_._l _
b) Uy =200sin(100mt +=5)v) 47 L 4 — g Cl——ﬁ;
¢) Uyn = 100+/3 sin(100mt(v)
d) Uyn = IOO-Jgsin(IOOm-g)(v)

Huéng dan
- Céc gié tri hiéu dung Uyg = U, cho ta U, =U, vy mach dang cong hudng

- Chitng minh duoc Uy s6ém pha hon i 1A g
- Chii y, khi cong huong thl Uy = Uiy, pha ciia Uy, cia Uy va cia i bang nhau

Déips6 b

8.4.84 Mach khong phan nhdnh gém dién trd thudn R, thuén cam L va dién dung C.
Dit vao hiéu dién th€ xoay chiéu c6 gi4 tri hiéu dung khong déi U=240 (v)
Khi thay d6i R thi P, = 240 (w)

C6 hai gid tri R khéac nhau 12 R,, R, mach ¢6 ciing cong susdt 230.4 (w)tinh R;, R,
a) R;=160(Q), R4 =90(Q) b) Ry =90(Q).R, =160(Q2)
¢) R;=100(Q),R4 =140(Q) d) a va b déu diing
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Hudng ddn
2
Chii y: Khi thay d6i R d€ c6 P, Thi P, =— >
| 2|12, -Z|
- Néu hai dién tr& ciing cho ta mot cong sufit thi R|R, =|Z, -Z |2
UZ
Rl + Rz
- Ding dinh 1§ Viet dio dat phuong irinh d€ tim hai dién trd R,, R,. Dép s6d
4.4.85. Cho mot khong phan nhénh c6 U =200+/2sin100nt , R, L khong ddi dién

Cong sust d6 1 P, =

. o 10“‘ 10“‘
dung c6 thé thay ddi. C6 hai gid tri cia dién dung 13 C, = (F) va (F)
cho ta ciing mét cong sudt 1a 200 (w). Tinh R,L chqn dap s6 dung
2) L=%(H) R =100(Q) b)L __(u) R =200(Q)

¢) L="(H) R=100(Q) d) K& qua khéc
n
Hudmg ddn

-Khlc'«ihnlglﬂtncuaCdlnde'ncung | cong suflt thi Z _ZC| +Zcy

2
RU2
-D@tpl‘nrtm;tﬂnhbachaldénmkz Z, = .Déps6a

_ R? + (z, - 10)2
4.4.86. Mach xoay chiéu gém thuén cim dién tr& R = 50v/3(Q) va tu bién ddi, c6

-4
hai gi4 trj cia C Ia C, -19—(!‘) va C, = -——(F) cho ta ciing mot cong suit.

Cho pha cua i, va i, khdc nhau ; U =200sin(wt +--) Viét biéu thic cla i,
licC=C,

2) 2+/2 sin(100m +-§)(A) b) 2sin(ot +ng)
) 2V2 sin(lODut—%}(A) d) khong di dit kién dé tinh

Hudng ddn
Khong cén tinh Z¢,, Zo,, Z, ma ta chi cén biét hic C = C, hay C = C, pha d6i

nhau nhung Z-, <Z-, nén @l = +%

C6 @, c6 R ta tinh dugc Z,
C6 Z,9, , biéu thitc U ta tinh duoc biéu thifc i,. Dép s6 b



Chu dé 5. SAN XUAT - TRUYEN TAI BIEN NANG
DAO DONG DIEN TU VA SONG DIEN TU.

5.1. San suét dién nang - Bai todn két hop mdy phédt dién voi mach

dién xoay chiéu.

* Mdy phdt dién cho biét tdn s6 cia dong dién de mdy phdt ra va biéu thitc ciia
sudt dién dong

f= % P n- s& vong quay trong 1 phiit

P- s6 cap cuc cua réto
¢ = NBScos(B,K) = NBScos wt

g
¢ - tir théng, B-camungtir, N -s6 vongday
S - tiét dién, ®- van t6c géc, K - phép tuyén véi S.

— 8dd : e =|¢'|= NBSwsinot
c

* Xir 1y tach biét rieng phdn mach dién xoay chiéu sau khi da biét f, e

5.2. Truyén tdi dién ndng - mdy bién thé - Bai todn két hop mach bién
thé voi mach dién xoay chiéu
* Cong thic lién he gxi’ra cudng do dong dién hiéu d:en thé va s6 vong day & cudn
LN
=—(Ig = 0 I =0
Ul L, N, e ) .
U,, U, (hodc I, I,) 12 hiéu dién th€ (hodc cudng do dong dién) & hai ddu cudn so
cdp va thi clp
N,, N, s6 vong day cia cudn day so cp va thit cdp

so cdp thit ca'p

* Cong sudt hao phi trén day tai dién tir nha mdy dién: AP = I’R =R. I—sz—z—
(R dién tro ddy dén, P cong sudt nha mdy dién, U hiéu dién th€ hai dﬁu day)
Do giam thé trén dudng day tai dién: AU =1IR

* Hiéu dién thé€ pha va hiéu dién thé€ day trong cich mic hinh sao: Uy = ﬁUph

& Xir 1y téch biét rieng phdn mach dién xoay chiéu sau khi da biét U,, I, ciia
cudn thit c4p clia mdy bién thé.

5.3. Dao déng dién tirva song dién tu:
* Chu ky va tdn s6 riéng ciia khung dao dong: T =2aJLC =—

*  Budc séng clia séng dién tir: A = Cg = E—f'ﬁ =Cps-2MVLC (Cas=3. 10'(%))
A



* Nang lugng dién ti: w = w, + W,
1 ;
Wd - ‘_Cuz, w‘ -'-"!'le
2 2

Hiéu dién th€ giira 2 ban tu: U = Ugsinot
Dién tich trén tu dién: q = Cu=CU,sinot

Cudng d6 dong dién qua cudén day: i=q'=1 sin[mt + g) (Ip =0CUy)

; 2
ow=lcuz-1iz-1%
2 2 2C

5.4. Cdc dé TSPH minh hoa:

5.4.1. Dé 11/3 (B6 dé TSPH 1996).

Mot cudn day det hinh chit nhat, tiét dién 54 (m*) c6 500 vong day, dién trdy
khong déng ké, quay véi van t6c 50 vong mot gidy, xoay quanh mét truc di qua
tam va song song v&i mot canh. Dat cudn day trong tir trudng déu c6 cam ting tir
B =0,1 Tesla, vuéng géc véi truc quay.

1. Tinh tir théng cuc dai qua cuén day. Tim biéu thifc clia suit dién dong xuat hién
trong cudn day, biét ring tai thdi diém ban ddu bé mat chia cudn day vubng géc
v6i vecto cam img tir B .

2. Mic 2 ddu cua cudn day trén vao 2 ddu M va N ciia m6t mach dién gém dién tré
R, cudn cam L va tu dién C mic vao nhau (hinh v&). Biét ring ampe k€ (A) von
k€& (V) chi 50 (v), cong sudt tiéu thu trén mach 12 42,3 (w), tim- Cic gid triR, L, C
- Biéu thitc cudng d6 dong dién trong mach i.

Huéng ddn: t =
1) Tix thOng cuc dai va biéu thirc sudt dién dOng
9o = NBS =0,27(wb)

e =eg sin(ot + @)
eg = 0y = 27 = 27.50.0,27 = 84,8(v)
t=0, p=(B,i)=0 < e=84.8sin100mt(v)
2) Gidi biéu thitc mach dién thong thudng véi © = 100mt(d/)



ep = Uy =84,8(v), I=1(A), V,=50(v)

57 :PI_L=50(Q)—>L=—Z—L—:O.IS9(H)
w

P, =12R—>R:P'2—*=42.3(Q)
I
> téngtrd Z=R? +(Z - Z) ~ Yo 60
- J21

50-Z = V607 —42.3% =+42,5
Zc1 =92,5(Q), Zey =7,5(9)
C, =34(uF) C, =424,6(uF)
Do ey =84,8sin100nt — e = u =84,8sin1007xt(v)
i = I/2 sin(1007t — @)
Z, -Zco 425 +7

tgp = = xt]l 5>@=——
BP=7R 42.3 =2

i = /2 sin(100mt + g)(A)

5.4.2. Dé 5/3 (B6 dé TSPH 1996).

a)

Cuén so cip cia mOt mdy bién th€ dugc mic qua mot ampe k€ nhiét (dién
tréd khong ddng ké) vio mot mach dién xoay chiéu cé hiéu dién thé€ hiéu
dung U = 220 (v). Cuén thit cdp duge mic vio mot mach dién gébm mot
nam cham dién, mot dién trd R =8(Q) va mot tu dién c6 dién dung bién
déi dugc, méic n6i ti€p v6i nhau. S6 chi cia hai cudn so cip va thit cdp ldn
luot 1a N = 1100 vdong N,= 50 vong. Dién trd thuin cia nam cham la
2(Q) (dién trd cua vudn so cdp, cudn thirc cdp va hao phi do ding phu co
coi nhu khéng ddng ké)

Ampe ké chi 0,032 (A). Tinh d6 léch pha giita cudng d6 dong dién va hiéu dién
thé & mach thit cap, nhiét lugng tod ra trén nam cham va trén dién tr& R trong
mdi phuit.

b) T4n s6 ciia dong dién f = 50 (Hzt), h¢ s6 tu cam clia cudén day nam cham

L= 5%—(11), Tinh dién dung Ccaty dien.  [—(A)— -—?—
n
c¢) D€ s6 chi cia ampe k& cuc dai, phai ting
hay giam di¢n dung C va tang gidm bao . U § ||§ §“ L
nhiéu? Tinh hiéu dién th€ cuc dai cia NC R,
dién khi dé. C
Hudmg didn:
a) Goi U, , I, 12 hiéu dién th& va cudng d6 hiéu H
dung cta cudn thit cdp
c:-liz—z—[-'— —N—'czsUz—U, -200—5—0——10( V)
U L N N, 1100

87



N
L=l ﬁl' = 0,032-.-1-;—32 =0,704(A)

2

Téng trd: Z = % =14,2(Q)
2
R+R0 _ 8+2
Z 142
Nizing lugng toa trén nam cham : Qyc = I3Rt = 60(J)

Nang lugng tod trén dién trd ~ : Qpr = I3Rt = 240())

D¢ léch pha ¢ : — cosg = =0.704—>tpz:t-:—:-

Z, -Z n
b) Tinh C: tgp=—L——C —to| +— |=+1
i -2 )

=F10 = C, =636(y
—>ZcZ = :I:lO—-)[ZCZL _:F —>[ZC' D)€ =6IOQE)
Z, =Lo=15Q) |Zc, =25(Q) > C, =127,2(uF)

c) S6chi (A) max — I, max — I, max
U,

W pe——e—
(R+Ry)(Z -Zc')

5 Z =15(R) > C' = 212(pF)
AC, =C; - C'=424(yF) (giam)
AC, =C'-C, = 84,8(uF) (tang)

Oy 19
Ro+R 10 a

= Hiéu dung cuc dai cia nam cham:

Upemax = L, V2Zxc = 142722 +152 =21,4(V)

5.4.3. Dé 44/3 (BY dé TSDH 1996).
Mot tu dién xoay c6 dién dung lién tuc va ty Ié& thuan véi géc quay tir gid tri
C, =10(pF) dén C, =490(pF) khi géc quay clia cdc bang tang déu tir 0° dén 180°.
Tu dién dugc méc véi mot cudn day c6 dién trd 107°(Q), hé s6 tr cam
L = 2(uH) d€ 1am thanh mach ddng dién & 16i vao cia mot may thu vo tuyén dién
(mach chon s6ng)

a) Xéc dinh khodng budc séng cta dai séng thu duogc

b) D€ bit 1an s6ng 19,2 (m) phai dat tu xoay & vi tri ndo? Gia sir ring séng 19,2(m)
ciia dai phét duge duy tri trong mach dao dong trén boi sudt dién dong e =1(V).
Hay tinh cudng do dong dién hiéu dung trong mach lic cdng hudng.

Hudng ddn
a) Budc séng cua dai séng thu duge : A .. — A

— max khiZ; =Zc.

Khid6cutmg dd I, ... =




A = 27C AsJLCoay = 27.3.1084/2.107.490.107'2 = 59(m)
Amin = chAS,/LCmin =8.4(m) .

b) Vi tri ¢ dé bt duoc séng 19.2 (m) ' ‘

2
?~.=2nCAS\JLC —2>C=

a2l P)

(51,9-10)
(490 —10)
180°

Goc quaya = =15,7°

*  Cudng do hiéu dung lic cdng hudng

U € 10_6 -3
SZ=R(Z, -Zp)o]=—=—=——7=10"(A)=(mA
(£L -<c R R 107 ( )

5.4.4 Hoc vién Khoa hoc Quén sy (1999 - 2000)/ cdu2

Mot mach dong dién gébm mét tu dién c6 dién dung C, =25(pF) va moét cudn

dav thuin cam c6 hé s6 tu cam L = 10*(H). Gia sir & thdi diém ban ddu cudng

do dong dién dat cuc dai va bing 40 (mA). Tim biéu thiéc cudng do dong dién,

biéu thitc dién tich trén cc ban tu va biéu thitc hiéu dién thé giita 2 ban tu dién.
Hudng dén:

|
Trong mach dong dién: ® = —, q =Qsinwt
g g JiC q=%o

—i= —%9— =q'=0Qqcosmt =nQ, sir{mt +g)
t

©=2.107 (/)

. . I -9
T=0 -»i=1 =W —=0Q, — -3=2.10"(c
1= Amax Q05m2 0 I = 40.10 (©)

QO= max
® 2107

i=40$in(2.10?l+—723](mA)

q = 25in(2.10" t)(nc)

a 2107
U=—= 7
c 25.10t

|=80sin(2.107 t)(v)

5.4.5. Dai hoc Mo dia chét (200 - 2001)/céu 2

Giira hai cuc ciia mot ngudn dién xoay chiéu tin s6 50 (Hz) c6 mét hiéu dién thé
hiéu dung khéng déi 200(V). Pau 2 cuc ciia nguén dién véi mot doan mach néi
ti€p gbm mot dién trd R va cuodn so cdp AC c6 2000 vong cia mot mdy bién thé
cudng doé dong dién hiéu dung qua mach 1a 0,1 (A). Hiéu dién th€ hiéu dung do

Biéu thitc: 4
sin(2.107 t)(v)




duoc giita 2 ddu AC 1a 100 (V) dé hé, duge quin trén cing moét phia cia khung
sét v6i cudn AC va c6 chiéu quén tir A’ dén B’ gidng tir A dén C. Dién tré cla
cu6n so cip va thit cdp khong ddng ké.

) Tinh d6 tu cam ctia cuén AC

) Tinh dién trg R

) Tinh hiéu dién thé€ hiéu dung giita 2 diém A’ va B’

) B 1a diém giita cha cudén AC va duge dua ra ngoai. N6i B véi B’. Cit ddu C cla
cu6n so cdp khoi mach. N6i ddu tu do ctia mach C ddu vira dugc cit khoi cudn
AC véi A’: Tinh hiéu dién th€ hiéu dung giira 2 ddu dién tro.

Huéng ddn:

Tac6sodd: Z=R*+Z] Al R A
- U%=Ug +Ujc ~ U E o A
| S UR =U? - U2¢ =100v3(v)

I 0.1
7 A R A
— L =—==318(H)
U ' ,
) R= IR = '03‘15 =1000V3(Q) B, A
) Goi s6 vong day g cudn socdp la n,cubn thit cdp la n,
Uns 1000 B’
= S Upp=Urc.—2=100,——=S5
UAC ﬂ] AR AC ny 2000 0( )

) Tirsodécé: U=Ug +Upg +Uga
Do cuén AB va cudn B'A’ c6 cing s6 vong day (1000 vong), 16i nhu nhau,
nhung quén nguge chiéu, nén U va Ug , c6 d6 16n nhu nhau nhung nguoc pha
nhau — U,g +Ugx =0
Suyra: U= UR — Ug =U =200(v)

).4.6 Nguén dién cé sufit dién dong Es=1,5V

1 2 +
dién trd trong r = 0,5 Q mach dao dong L, C o (P
¢6 L =107 (H), C = 25.10°F , tq
Ban ddu K gvitri 1, hict=0chuyén Ktir 1 — ' € L

sang 2. Chon chiéu duong cua dong dién la
chiéu kim déng hé, va dién tich cia tu la dién
tich ban trén. Hay tim biéu thifc cia q va i.

Hudng dan
Ta thira nhan két qua cia Iy thuyét. Tuy nhién, theo qui udc ddu ctia dé ra thi i = -q;
Ly do 13, lic tu phéng dién thi i > 0 nhung q dang giam nén q' < 0. Vay i = - q;
.. Biéu thitc cia q: q = Qpsin(wt +¢) (1) trong dé:




L
JLC  107325.10° S

d
o=2.1022
S

Lﬁct=0,q=Q0=CUO=CEU
(lic dé U, = Eg vi U, la thé hiéu & cuc cia nguén dién khi mach ngodi hd)
Thay vao (1), lic t = 0: qo = Q, sin(Ot + @) = Qg sing

W=

sing=1 cp=g vaQ,=CE,=25.10°1,5=375.10°  (c)
Vay q= 3,75.10*sin[2.1051 +§] (c)
¥ j=-q'= -2.10’.3,75.10*‘.cos[2.10-"t +§)

i=t= 7,5.10‘3cos[2.1051 +—12£]

i=7.5.10%sin(2.10°t + m)(A)

Pip s6: q =3,75.10° sin(Z. 10t + g} i =7,50.107sin(2.10°t + m)
5.4.7 Cho mach dién nhur hinh vé l .
Trong d6, nguén dién cé — ‘\
- - 297 K
E=1,5(v), r=05Q i h
Khung dao dong c6 T oo ) L
=107 (H), C= 10° (F)

Ban ddu K & 1, lic t = 0, chuyén K tir |

sang 2. Hay viét biéu thifc cia i va q. Chon chiéu duong ctia dong dién nhu hinh vé.
Huéng dan

Chon chiéu duong nhu hinh v&; khdc v6i qui uéc ddu cia bai 1, hic tu phéng

dién dbng dién chay ngugce chiéu duong nén i < 0 déng thoi do phdng dién, q

giam thiq' <0

Vay: i = +q' hay i sém pha hon q mét géc -125
(i sém pha hon pnhu chuong 3)
* Biéu thitc cua i. Gia sir : i =Isin(ot + @)
Trong dé: Iogﬂ =3 d6 12 dong doan mach ciia nguén mot chiéu, chay qua L
r
1

|
Ve 102107

ciia khung, hic t=0: o = =10°
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Lict=0 ig = I biéu thic ciia i lic t =012 iy <lysing

Vay: L =Ising
sing=1 m——’E
i 2

Biéu thifc chaila: i= 33in[106t + %](A)
' Biéuthicciaq: ‘Tabiét Iy =0Q,
Vay: Qpl2=3.10¢
0
q c6 pha ctia pi_, nén cham pha hon i mét géc %
q = 3.10%5in10%¢(C)
Pép s6: i=3§in(106t+g)(A) q=3.10"%5in10%1(C)

).4.8 Ding mot cudn thudn cam va hai tu c6 dién dung C,, C, dé tao thanh mach
dao dong. Khi hai tu ndy ghép song song hay néi ti€p thi mach c6 hai tdn s6
riéng khéc nhau 12 f = 2.4 MHz hay f =5MHz

) Hay cho biét tan s6 f iing véi lic hai tu ghép song song hay néi ti€p?

») Néu chi ¢6 cudn cam trén day va tu C, thi mach-cé tin s6 riéng f, 12 bao nhiéu?

Huéng ddn

1) T4n s6 cia khung dao dong la: f= 1

(1)
2nv/Le
Trong d6 C la dién dung ciia bd tu trong khung
Vay hic ghép song song C = C,+ C,, tu ¢6 di¢n dung tuong dwong 16n hon lic

C,C
hép néi tiép Cy = —1—2
ghép PCa C +C,
Tén s6 liic ghép song song 12 nhd nhat. D6 12 tén s6 f = 2,4 MHz
a
)) Tu(1)tasuyraC = = (2)
4nLF* F?
Trong d6 a 12 hdng s6. Chon don vi 1a MHz dé dat phuong trinh, ta c6
C1+ C'l = —EE'
2,4
GG a
C,+C, 52
nhantheo vé:  C,C, = —
12

Ta diit phuong trinh bac hai dé tinh C,, C,, theo dinh 1y Viet



1

Xz X+—=0
2, 4° 127
144x>- 25aX + a'=0
Nghiém [a : X, =— (a)
16
Xy =% (b)
D6i chi€u véi cong thie (1) ta co

5.4.9 Ding mot cudn thudn cam' va tu khéng déi C, = 0,3pF thi mach dao dong bit
duoge dong dién tir cé bude séng A =100m . Hoi
a. Lic mu6n bét bing séng trung tir 200m dén 500m thi phai ghép thém véi CO mot
tu xoay C, c6 dién dung nhu thé nao
b. Mu6n bit bing séng ngidn c6 budc séng tir 20m dén S0m, thi phai mic thém vao
C, moét tu xoay C, c6 dién dung nhu thé nao?
Huéng ddn

a. Taco: f=

| v
Zm/Ec__l

Trong d6: v=3.10* = 12 van t6c song dién tir trong khong khi
S

; _ 2 _132
Suy ra: f= 4::%21.1 = bA (1)
Trong d6, b 1a hdng s6. .
Cong thiic (1) chimg 3, dién dung cita bo tu trong khung dao dong ty 1é thuan véi A2
Khi bit s6ng' Ay =100m thi C=C,
Khi bit séng A, =200m thi C, = 4C,
Khi bit ségn A, =500m thi C, = 25G,
Dién dung clia bo tu: 4C, <C,, <25C,
Vay C, phéi ghép song song vdi Gy, d€ ¢6 Cy>C,
4Cy <C, +C,<25C,
3Cy <C, <24C,
0,9pF <C, <7,2pF

b. Mu6n bét bing séng ngén c6 A <A, thi bd tu phéi c6 Cy < G, Ta phil ghép néi
ti€p tu xoay véi G,
Khi A =Ag =100m thi C = G,

Khi A=4;, =200m thiC= %



Khi A =24, =50m thi C, =E4Q

Vay : Egscldscomzsz o Ao e b3
25 4 © C4 C G C

= S;:‘:-SC,t S%D-QO,OIZS pF <C, <0,1pF

Chu dé 6. QUANG LY, TINH CHAT SONG
VA TINH CHAT HAT CUA ANH SANG

6.1. Tinh chat song cua dnh sdng va cdc bai tép lién quan dén su giao
thoa cua dnh sdng don sdc

* Thi nghiém I-dng vé giao thoa dnh sdng. M
. T
S, 6 X
|
a - O
I S, / D
< —»

- Hiéu dudmg di (hiéu quang 10): 8 =1, —1; = ED"_

-Vitn’vanséng:8=kl-+%=kl; L
a

(k = 0 ing v6i van séng trung tAm, k = +1 émg véi van séng bac 1, | 1)
- Vi tri van t6i: 8=(2k+ l)%—-)%:(2k+ l)%

DA
Xr=(2k+1)—
r= (k)2
K =0 ing v6i van 16i bac 1, k =+1 ng véi van t6i bac2, ...)
- Khoang van: k céch giita 2 van sdng (hoéc 2 van t6i) lién ti€p: i=—%
a

* Céc thiét bi tao giao thoa dnh sdng:
+ Ludng lang kinh Frexnen:
— khoang cich giita 2 khe S,, S;:
a=§,S,=2(n-1)A.SI
(A- Géc chiét quang
n - Chiét sut lugng kinh)
D - Khoang cédch 2 khe dén man
D=SI+10




MN - D6 rong trudng van giao thoa: MN =2 (n—-1)A.I0
(d'+d)

Khoang cach 2 khe S,, S;: §,S,=2a=0,0,.

Khoang cich 2 khe dén man D = §']
Do réng truong van giao thoa:

MN = 0102.—3—I

6.2. Bai todn vé do dai (dich chuyén) hé vén do c6 ban mdng song song.
Hé van dich chuyén moét doan

, (n=1)ID
xg=00'=~ 71— o, ! o
IO =

(n chiét suit ban mong song song / o
s, | :

L d6 day ban mong song song)

6.3. Bai todn vé giao thoa dnh sdng vdi nguén song la 2 buc xa hodc
dnh sdng trang.
* Hai birc xa: vi tri van sdng triing nhau

xl = X2 - {klll = k212, [El—l_l‘ = —k"z‘a"'z—]

a a

* Anh sdng trng: vi tri bifc xa bi tit (cuc tiéu) - X =2k + I%E— — A thoa man:

0,4(pm) <2 <0,76(pum)
(AS tim) (AS do)

6.4. Cdc dé TSPH minh hoa:

6.4.1 Dé 10/4 (BS dé TSPH 1996)
Hai lang kinh c6 ciung géc & dinh 12
A = 20’ 1am béang thuy tinh chiét suit
n= 1,5 c6 ddy gin chung véi nhau 1am
thanh mét ludng lang kinh. Mot nguén S ... .. . ... C
séng diém S phét 4nh sing don sic c6

buéc séng A' =0,5(um)dal trén mat
phdng cta ddy chung va cich 2 lang
kinh mot khoang d = 50 (cm).

1) Tinh khoang céch giita hai anh S,, S, ctia S tao bdi hai lang kinh. Xem rang géc
A rdt nhd va céc anh S,,S, duoc dich di so véi S theo phuong thing dimg vé6i
dudng SH (cho i’ = 3.10%rad)

<

'



2) Chimg minh ring trén man E dat phuong thing dimg SH va cdch H mot khoang
d’ = 2,0 (m) ta c6 thé quan sét dugc hé van giao thoa. Tinh k cich giita 2 van
sdng lién ti€p va s6 van quan sit duoc trén man

3) Khoang céch giita cdc vaAn va s6 van sing quan st sé thay d6i thé€ nao néu thay
ngudn S bing ngudn S’ phét birc xa A'=0,45(pum)

4) Khoang céch giita cdc vAn va s& van sdng quan sét dugc thay déi th€ ndo néu
ngudn S di xa ddn hai lang kinh theo phuong thing dimg véi man E.

Hudng ddn
(E)

1) tinh a = S=§,
A=SS,=2(n-1)Ad =2(1,5-1).20.3.10%.0,5=30.10"*(m) = 3(mm)
2) 2ngubn §,, S, 12 2 nguén két hgp — sur giao thoa 4nh sdng —> tao thanh h¢ van
giao thoa trén (E)
DA _(d+d)A (0,5+2).0,5.10°
a a 30.107*

MN ~1)Ad’
* Tinh s6 van Ny; N0=-,—+1=2(“ L
|

* Tinhi: i=

=0,42.10° (m)

* 1 =29 (van)

1
DA _(05+2)04s. 107

3) ", N'g: i'= o
a 3.10°

=0,375.10"(m)

No=—h-'q;—+l=33 vin — ting 4 van. 4)
i

DA A(d+d’) 2 Ad'

= T2(n-1)Ad 2(a-1)A " 2(a-1)Ad

IO .
limi=——= igh =0,08(mm)

d— 2(n ~ I)A

N,;,,=’f’m+1=2('"_J:)'ﬂ“l

T

_22(n-1)" A%’

+1 —1=145(van)



6.4.2. Dé 1/4 (BS dé TSDH 1996)
Trong thi nghiém I ang vé giao thoa dnh sdng, cic khe S,, S, dugc chi€u sdng bai
anh sdng don sic. Khoang cich giita 2 khe S;S, = 1 (mm). K céch gura mat
phing chia 2 van séng lién ti€p i = 1,5 (mm).
) Tim budc séng cua dnh sdng t6i
2) Xdéc dinh vi tri cta van sdng tha 3 va van t6i thit 4.
3) Dat ngay sau mot trong hai khe sdng mét ban moéng song song bé day
| = lO(um), ta thdy hé th6ng van dich chuyén trén man quan sit mot khoang
Xo = 1,5 (cm). Tim chiét sudt cua chit 1am ban mong.
Hudmg dédn:
, . _DA
1) Tinh A: §,S,=a i= l-—-——OS(pm)
a D
2) Xg(k=3)=3. RAL-Z’:I =4,5(mm)

XT(k 3)_vant61bac4 2(k+l)———35| 5,25(mm)

3) Tinh n:
_(n-1)ID
a
Thoi gian 4nh sing truyén trong

Chimg minh X, =

ban mong song song: t =
v

Cung trong thoi g.ian dé6 dnh sing
truyén trong khong khi mot

khodng: 1'=tc=1Z=nl

v

(n= S 1a chiét sufft ciia ban mong song song)
v

= Ban mong song song c6 hiéu dung 1am cham su truyén 4nh sdng hodc tuong
duong v6i su kéo dai dudng di clatia S, Mm¢tdoan Al=1'-1=(n-1)I

— Khi d6 quang 16: SM =d, +Al = d, +(n-1)]

V2 hiéu quang 16: §=S,M -S,M=d, —d, —(n-1)l =%—(n 1)1

- n-1)ID
XéttgiMcévansing:o=kl—)%—(n—1)l=u_,x=km+( a)
a
-1)ID
Vay t4t ca cdc van sdng dich chuyén mot doan: xo=———(n )
a

= suy ra; n=§~x—2+l=l,5
ID



5.4.3. D€ 43/4 (B dé TSPH 1996)

Mot thdu kinh méi trudng méng cé tiéu cu (E)
f = 50 (cm) duogc cét ra 1am 2 phdn béng p A IO
nhau th 4t phin truc chinh. Mot

au theo mat phing qua truc chin : \V/ |

ngudn séng diém S phét 4nh sdng don séc
dat trén truc chinh va cdch thdu kinh mot
khoidng d = 1 (m)

1) Phai tach 2 nira th&u kinh n2y ra dén khodng cich nao dé nhan dugc 2 anh S,S,
cédch nhau 4 (mm)

2) Dit mOt man quan sdt (E). Ngudi ta do duge khoang céch tir van sing trung tam
dén van séng thit 10 1a 1,4 (mm). Tim bwéc séng A cua dnh sdng.

3) Dat ngay truéc mot trong 2 ngudn sdng mot ban mong song song bing thuy
tinh, bé day 1 = 0,008 (mm) chiét suit n = 1,5. Heé théng van sé& dich chuyén theo
phia nao va dich di bao nhiéu.

4) Bd ban mong song song di, ngudn séng S o6 moi budc séng gidi han tir 0,650 (;Lm)de'n
0,410 (um). Tim céc budc séng clia céc biic xa ma quan sét & mét diém M céch truc
chinh 3 (mm).

d

| Hudéng dadn:
W S DB, s :
l) d “d—f—l(m)—>0|02~8182.—d+d' . M
a0 L 207 - '
=407 =210 =2(mm) g H o
— Téch 2 nira th4u kinh moét
khoang 2 (mm) . d d‘S, N
2) Tim MN: ASS,S,~ ASMN T .
MN=S:, (d+d'+Ho) _ | (d+d'+ D)
d+d’ dtd'
=4.10” ' ’:i‘f =10.10"(m) = 10(mm)
¢ Tinh A: Xg(k=10)=10.22 2 Xs(k=10)2  prim)
a 10.D
(n-1)ID

3) Do dich chuyén X, cia hé van: — dich 1én trén: X, = =3(mm)

a
4) X4e dinh chc buée séng A : 3(mm).= 3107 =X =(2k - 1)%13 suy ra:
a
20Xy _
(2k+1)D  (2k+
=5,65<k<9,26>k=6,7,89
=1 =0,615(um), 0,533(um), 0,471(pm), 0,421(pm).

0,416(;un)k1 * l)(um) <0,650(um)



Chui dé 7. QUANG LY - TINH CHAT SONG
VA TINH CHAT HAT CUA ANH SANG (TIEP THEO)

7.1. Hién tuong quang dién va bai todn xdc dinh cdc ddc trung cua
h"éu thé'quang (ﬂéﬂ (AO!AM Vomax (WJO lons V,J

*

-4

3 dinh ludt quang dién va su gidai thich 3 dinh ludt quang dién nho thuyét
luong tir dnh sdng.

Dinh ludt 1: A <Ay (gidi han quang dién)

Dé c6 hién tuong quang dién thi nang luong ctia photon €=hf phéi 16n hon

hoéc bing cong thodt A, < s=hf:h§2Am - A =hl—:—-2l
th
Dinh ludt 2: 1,~1,s
Is ~ S6 photon trong 1m?’ thé tich chi€u séng ~
~ S6 phéton dap vao ca tét/1 (s) ~
~ 86 electron bat ra khdi cat6t/ 1(s) ~

~ Ipnh = Ipy~ Ias
Dinh ludt 3: Hé thirc Einstein vé hién tuong quang dién;
2

C l'l"lVOmax
h=hS=A, + —A, +(w

- (wg), = h% — A, phu thudc A, bin chat kim loai.
Bai todn xdc dink Xy,A 3,V gpmaxs(Wa), max, Iy, v, dudc gidi trén co 36 cde

cong thitc: - Nang luong photén: €= hf = h“;l

GGt oW '
- Hé thic Einstein:  hf =h=A, + E%&Aﬂ. +(wa),

- Gi6i han quang dién: Ay =h——
A

- Hiéu dignth€ ham: eu, =—;-mV%m..

- Cong sufit chi€u sing: P=n;e= nl.-hrc -

(n; s6 photon dén bé mat kim loai trong méi gidy)
- Cudng d6 dong quang dién bdo hoa: I, = n,.e
(n, 86 dién tir t6i an6t trong méi gidy)

- Hiéu suft quang dién: H = Be
m



7.2. Bai todn vé cuong d¢ electron quang dién trong dién truong va
tur trudng.

* Bo qua trong luc (khéi luong cua dién tit nho).

* Trong dién truomng: fd =—eE (fd va E nguoc chiéu)

* Trong tir truomg: + Néu ¥, | B thi dién tir chuyén dong tron déu

v2

F jorent™= eVOB’PIm u Vo F IO!.'enl= fpe = may, = m_l%
2
Suy ra bén kinh qui dao trdn: evoaszl% SR= m‘l;o
€

+ Néu ¥, xién géc o v6i B thi dien tir chuyén dong
thc9 dudng xody 6c¢.
) 2
v mv
F =f_ = = _(l —> R =—_i
lorent™ 'ht = Map =M R B
* Phuong cua v,: céc electron quang dién bat ra khoi bé
mit kim loai c6 van t6¢ ddu v, theo moi hudng.

* Két hop véi cic phuong trinh chuyén dong ném xién,
chuyén ddng tron va céc dinh luit bio toan ning luong.
7.3. Bai todn lién quan dén méu nguyén tir Bo va quang phd vach cua
nguyén tur Hidré. ‘

* (Cong thitc theo mdu nguyén tit Bo: hf = h% =B —Eng
Eew Ecu
_ - o

* Sodd quang phd vach ciia nguyén tir Hidro:

g 6

y 5

N - 4
ﬂ l

M b
Paschen

o
L L AA 4 2
Balmer
K veyYy |
Lyman

100



7.4. Cdc dé TSPH minh hoa
7.4.1. Dé 40/4 (BY dé TSDH 1996)
Ca t6t ciia moét t€ bao quang dién lam bang kim loai c6 céng thoét electron la
A, =1723.10"()
a) Xic dinh gidi han quang dién cta kim loai
b) Mot tdm kim loai d6, c6 1ap, dugc roi séng dong thdi bdi 2 birc xa:
f, = 1,5.10" (HZ) va A, =0,18(um). Tinh dién thé cuc dai trén tdm kim loai.
c¢) Khi roi birc xa tdn s6 f vao t€ bao quang dién ké trén, dé khéng mét electron nao
vé duoc an6t thi hiéu dién thé giita an6t va ca t6t phai 12 bao nhiéu?
Cho h = 6,625.10%(Js); C = 3.10° (m/s), |e|=1,6.107%(C); m,=9,1. 10™ (kg)
a) Tinh Ag: Ag = 1'5 =0,275(pum)
t
b) Electron quang dién bit ra khoi kim loai— kim loai tich dién duong ting din
—> tao dién thé V tang dan cho kim loai — V., khi tédt ca cdc dién tir biit ra déu.
bi kéo trd lai.
=> Ap dung dinh luat bio toan nang lugng:

2
0- 'l' mv(2) =—€Viax < =0 € Vinax
2 2
hec
2 —=Ay
Két hop hé thirc Einstein: —thlh +—m¥ =Ap +eVia = Vinax = A .
Déi véi f,=1,5.10" (HZ)
(vmu)l = lr7 (v)
Doi vai A, =0,18(pum)

(Va2 = 24 (V)
=> Khi roi déng thas 2 bifc xa thi dién the cyc dai Vmax = max {(Vmax), }
= Vo =24(V)

¢) Ung v6i f, = (Vi = 1,7 (V)

7.4.2. DE19/4 (B6 dé TSDH 1996)

Cat6t via mét t€ bao quang dién duge mot 1op Cedi (Cs) c6 cong thodt cia
eléctron 12 1,9 (ev). Ca t6t dugc chi€u sdng bdi A =0,56(Am).

a) Xdc dinh gi6i han quang dién A, cla cong thic.

b) Diung man chic tdich ra mét chim hep céc eléctron quang dién va huéng né vao
mot tir trudng déu ¢6 BL ¥y, X4c dinh ban kinh cuc dai cia quy dao céc
lelectron trong tir trudng. Cho: h = 6,6.10* (Js), ¢ = 3.10%m/s), |e| =1,6.107" (c)
me =9.10”' (kg) (lev=1,6.10"°(J))

Hudéng ddn:
he

a) Xdc dinh A: 10=K-=0.651(um)

It
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2

b) X4c dinh R: F | o= fi, < m%’ =evgB >R =20

r (l)

eB
2[11 % s )

Tu hi¢n_ quang dién: % (2)

c

. sz,, == An

Suyra: R = =~ 3,06cm

eB

7.4.3. DE7/4(BS dé TSPDH 1996)

Trong quang phd cia hidro, budc séng A (tinh bdng pm ) cia cdc vach quang
phé nhusau:

- Vach thit nh4t cia ddy Lyman: A ,, =0,121568
- VachH, cua ddy Balmer: A 3, = 0,556279
- Ba vich ddu tién cla day Paschen: )  =1,8751, A ;= 1,2818, A ; =1,0938
a) Tinh t4n s6 dao dong cha cic bic xa trén
b) Tinh budc séng ctia Vach quang phé thit hai va thit ba clia ddy Lyman va céc
vach Hp, H,, H; ctia ddy Balmer (cho ¢ = 3. 10* (m/s))

Hudmg ddn:
Cc 3108 15
a) f=—o suyra: f,, = ~2,46775.10" (Hz
A 01568.10° (Hz)
F;, =4,57123.10"(HZ) Fa, = 1,5999.10'%(HZ)
Fs; = 4,57123.10'%(HZ) Fe; = 2,7427.10%(HZ)
b) Sodé: p ;
o E,
Y E,
N E,
!
. Y
M ' Paschen B,
4 o
AA
L
Balmer E,
K “"* E,
o | E, -E
c 1 cao ~ “thdp
Tu :h—=E__ -E —=
comng thic x = Ecao ~Euwgp o Y =




| E4-BEy 1 E;-E; 1 _Eg—E;

= ——

A.43 he ’ ls} hc ' )\.63 he

E;-E, E;-E, -
Suyra: et b 2302 BB 1 1 — A3, =0,10257(pm)
131 hc hc hc 132 A'ZI

1 1 | |
= +—t
Ay Az Ay Ay
| | |
= +
Ayp Agy A

| | 1
= + — Asp =0,43405(pum
Asy  Asy Az (hm)

L L L g =041017(um)

A2 Az A
7.4.4. Khe Young c6 khoang céch giita 2 khe 1a a = 2mm. Khoang céch tir hai khe
dén man 1a D = 2m. Trong khoang MN = 10,2.2mm véi MN vuéng géc véi céc
van, ON = 4,8mm c6é mdy van séng, mdy van t6c? cho A =0, Gpm

Hudmg ddn <

-7
Khoang van: i= 2P = 9 .2 =0,6mm

a 2107

— hyqy =0,09725(pum)

— A4 =0,48613(pum)

X

4 X
a) SO van sdng: Ta chia ra hai trudng hop
1. M va N & cing mét phia so véi van trung tam O: I M
Toa do van sdng x=ki
Tac6 ON<ki<OM,OM =48 +102=
48< 06k < 158<k <25 (1 ®
Trong b4t ding thitc kép (1) c6 18 s6 nguyén k N *tM
Vay c6 17 van sdng
2. M va N d khédc phia so véi O
OM=102-48=54 . ' LI TO
48 <06k<54=-8<k =92 (2
Trong bt ding thic kép (2) c6 8 s6 nguyén am 9 s6 nguyén
duong va s6 0. Vay c6 18 s6 nguyén ta cé 18 van séng - ® N
b) S6 van t6i

* M vaN &cing phia: Toa do van téc 12 x=(2m + 1)%

<2m+1)03<15
16 < 2m + 1 <50. Dom nguyén, néntacéd: 8<m<24 3)
Trong (3) ¢6 ca thay 17 vén t6i
* M vaN & khdc phia: 4,8<(2m+1)03<54¢ -16<2m+1 <18.
‘Do m nguyén nén -8 <2m+1 <m<8 4)
Trong (4) c6 8 s6 am nguyén, 8 s6 duong nguyén va s6 0. Vay c6 17 van téc
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"4.5 (Tim s6 trung, vach den trung vén sédng)

Trong thi nghiém khe Young. Nguén phét ra ba bitc xa don séc, c6 bude séng la:
A =0,4pm , A, =0,48 pm, A;=0,6 pm

Khodng van ctia A, 12 i;=0,2mm. Trong khoang MN = 7,5mm. véi ON= 2,5 mm

OM = 5Smm c6é mdy vach sing trung?
M4y vach den tring.
Hudng dédn

. Céc vach cuc dai trung: Do i,=0,2mm, ta suy ra i,= 0,24mm i,= 0,3mm

Gia sit, tai vi trf x ¢6 ba cuc dai tring thi  x= K,i,= ko= ki,

Goi i l1a khoang céch hai cuc dai triing thi x= ki

Trong d6 i 12 bdi s6 chung nhé nhét cua i,, i,, i,

i = BSCNN (0,2, 0,24, 0,3) = 1,2 mm

Toa do céc cuc dai tring 12 x = 1,2k theo gia thiét

MN = MO + ON thi M va N & hai phia cua O

-2,5 < 1,2k <5,dok nguyén nén -2 < k <4. C6 7 vach cuc dai tring
Cic vach den tring. Néu t6n tai vach den tring thi toa d6 vach den s2 la:

x=2m+1) g=0,6(2m + 1) mm

Tuy nhién, ta hdy thir xem, liéu ¢6 vach den tring hay khong
Gia sir x la toa d6 vach den trung thi

i i i
=(2m; + DL =2m, + )2 =2m;+1)2
X (m,+)2 (m2+)2 (2m, )2

Pon gian cho = % tac: (2m; +1)A; =(2my + 1Ay =(2ms + DAy

(2m; +1)0,2 =(2m, +1)0,24 =(2m4 + 1)0,3
102m; +1)=12(2m, +1) =15(2m; + 1)

He hai phuong trinh nay v6 nghiém vi: 10 (2m,+1) va 12(2m,+1) 1 s6 chin
Nhung, 15(2m,+1) 12 s6 1é. Vay khong cé vach den tring

7.4.6. Ngubn phédt dnh sdng trang

2.- Hai bén van trung tAm ta thdy hai quang phd lién tuc rét rd rang. Giai thich va

3.

Trong thi nghiém khe Young, a = Imm, D = 2m. Nguén phdt ra dnh sdng tring
ddy du,c6 04 pm <A <0,76 pm

C6 vach cuc dai truing nao khéng

tim do rong ctia quang phd lién tuc dé
Tai vi tri M, c6 cuc dai bac 5 cia bifc xa A; =0.6um

¥) C6 bitc xa mao, ciing c6 cuc dai & M,?
¥) C6 bitc xa nao, ma vach den cia né ¢ M, hay khong?

lo

Hudng ddn _
Méi birc xa tao ra mot hé van cé khoang van khic nhau. Tuy nhién van bac O
cuia chiing tring nhau. Ta th4y van trung tdm mau tring
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2. Cuc dai bac 1 cua van tim cach trung tdm | doan la

‘ D
lnin = A'rﬂiﬂ = ; = 0-8( mm)

Cuc dai bac + Icha van do céch trung tim moét doan la: i =4 L. 1,52(mm)
a

Hai bén van trung tdm c6 hai quang phé bac 1, ¢6 chiéu réng
d=1,52-0,8=0,72 (mm)
‘Céc quang ph6 nay c6 mau cdu véng phia trong tim, phia ngoai do
Mép trong cua quang phé -bac 2, cich trung tam mot doan béng
2i;, =1,6(mm) mép nay cdn cich vach do cia quang ph6 bac 1 mét doan (c6
mau den) 1a 1,6- 1,52 = 0,08mm.Vay quang phé bac 1 duge tich ra

Chu y: Phia ngodi ciia quang phé bac 2 c6 moét doan chéng phia trong quang phé

bac 3. Cang ra ngoai cdc quang phd cang giao nhau ta khéng thdy riéng, cic
quang ph6 bac 2 trg di .

3. Gia sir toa do cha vach sdng bac k, = 5 cia birc xa A; 12 x thi x =k,i; =k, L
a

D D

a. Tai d6 c6 cuc dai bic k clia birc xa A thi: x =kA—=kA; —

a a

Vay: kl=k]ll=>l=k—l:—'

Pay 12 mét phudng trinh hai 4n k va A. Nghiém cla né dugc xdc dinh do k
nguyénva 04 < A <0,75 (um)..Dingdonvi pm tacé: A= % =% (1)

Vay:04< > <0.76 hay —- <k<——
k 04 0.76
Véik nguyéntacé 7 2k>4 (2)

Thay (2) vao (1) ta cé hé nghiém sau
kK | 4 5 6

(um)

Njw|

uum)l 075 06 0.5

b. Néu tai d6 c6 cuc tiéu clia bitc xa A’ nao dé thi:

2m+1) =£=k,ll: l‘:zk'k'-_- 6
2 2m+1 2m+1

< 0.76

3)

Ta c6 bat phuong trinh kép: 04< =

2m+1

Hay 6-63-22m+120.76<:> 15 >22m +12>7.89

Do m nguyén nén: 1522m+129<7>2m2>4 (4)
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Ta c6 bang nghiém:

m | 4 5 6 7
» 2 & 6 6
3 11 13 15
Dép s6: Tai vi tri cuc dai bac 5 cia A'=0,6 pm, ¢

- Cuc dai clia céc birc xa: 0.75; 0.6; 0.5; ;:; pm ,

- Cuc tiéu clia céc biic xa: Elm 3 pum; g pm,O

7.4.7. (Ung dyung cla giao thoa énh sdng)

Trong thi nghiém khe Young, S,S,= a =2mm

Khoang céch tir 2 nguén dén man D= 2m

Nguén don sic c6 bude séng A =0.5 pm

Nfu ta che khe S, boi mét ban méng c6 chiét suit n=1.5, chiéu day 1= 1 um thi
a. Heé van dich mot doan bao nhiéu? vé phia nao ?
b. Vitri banddu la van bac 0, thi sau hic c6 mit ban méng la van gi?

Hudmg din
Van bAc 0 Ia van & vi tri ma, 4nh sing
truyén tir S, va S, dén d6 hét cing mot ha

khoang thoi gian. Gia sit van bac 0 ban -
d4u & diém 0; khi dat ban mong chuyén s, J_ d, — O’

sang 0' véi 00' = x,. Ta hdy tim x,
mt|=t2
dl_l+l=9-?— thayv=E

c vV ¢ n
Tacé:d, - Il(n- 1) =d,

d,-d,=l(n-1) (1
a D
Nhung d, - d, =Exo. Vay: xo =—I(n-1)
a

d
Nén S, : 9

Thay s6: X, = 2 5.107°(1.5-1) =0.5.10(m)
2.107

Hé van dich vé phia khe S,, mot doan 0.5mm
b) Qui vé khoédng vén, h¢ van dich mot doan bing n khoang van véi:

n =—=_—l(n_l)=l(n"!) = 10_6.0.5

i ,D A 05107
_ a

Vay tai 0' 1a van bac khong, thi tai 0 12 van bac -1 (hodc +1, n€u ta chon chiéu.
duong cua x vé phia S,)

=1
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Chii y:

Ta hay qui dudng di cua tia sang tir S; dén O thanh dudng di trong khéng khi
d, = (d, - 1) + nl (di trong thuy tinh mot doan | hét thdi gian nhu di trong khéng
khi mo6t doan nl)

Hiéu quang trinh cta hai séng tai trung tam 0 la:
d;-dy =dy —[(d) =D +nl]=(d, d;") -1 (n + [) =—l(n - 1)
Gia sir tai 0 bay gi¢ la van sang bédc k thi: —I(n — 1)=kA

K =_l(n—l)

thay s8,tacé k = -1

Néu tim ra k khong nguyén, thi du k = -1.2 chéng han, thi ta tra 1&i diém 0 nim
gilta van sédng bAc -1 va van toc thit hai, tinh tir trung tam

7.4.8. (Nguén sdng S ddt Iéch khoi truc doi xung mét doan Young)

Trong thi nghiém khe Young, cho A=0.6 um

a= Imm, D = 1.5(m). Khoang céch tif nguén dén mat phing hai khe 12
d = 0.5(m). Nguén dit léch vé phia S m¢t doan 1(mm)

a) He van dich vé phia nao? va dich mot doan x, bang bao nhiéu?
b) Trén doan MN = 8mm, v6i Om = 3mm, ON = Smm, c6 mdy van t6i, mdy van sing?

Hudng ddn

a) Ta s& chimg minh ring, néu S dat

lech vé& phia S, mot doan nho y,
thi hé van s& dich vé phia nguoc

lai mot doai X, v6i Xo =Yg

That vay, néu 0' 12 vj tri van bic
khong thi: 1,+d,= 1, + d,

Theo biéu thifc trong bai hoc ly
thuyét.

D D
Ta cé: x0E=y0% Hay x0=y0—a (1)

Biéu thirc (1) con chimg to, S T O' théing hang
Thay s, ta c6: Xo= 3mm
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) Khoang van i = l_D_ =0,9(mm)
a

L4y van trung tAm 1am g6c toa do, ta c6 toa d6 van sdng x = ki. Vi M, N & hai
phiactaO,nén -ON<ki< OM&=-2<0.6k< 11

-—isk <-£ Véi k nguyén
0.6 0.6

Tacé -3< k<18
C6 22 van sing

Toa d6 van toi x =2m+1)— <::>—2<03(2m+1)<ll<:>0—§-skS%
Domnguyénnén -5<2m+1 <35 -3<m<17
DPip s6: C6 22 van séng

21 van toi

".4.9 (Ludng lang kinh Fresnel)
Dung hai lang kinh giéng hét nhau, c6 chiét suit n= 1.5, c6 gbc chiét quang rat
nhé A = 2.10°(Rad). D4n chung d4y ctia chiing b&i mét loai nhua trong suét cé
chiét sudt bing 1.5 nguén don sic S c6 A =0.5um, dit trén mat phing cla hai
ddy, cach lang kinh m6t doan d = 0.5m.

Man anh dat cich lang kinh | = 2m ;

.. V& trudng giao thoa

.. Tinh khoang van i

). Trén man cé ca thay bao nhiéu vin sing.

Hudng ddn
Hai anh a0 S,, S, cua S la tam cua hai séng
két hop phia sau lang kinh. Viing ké soc 1a
viing c¢6 hai séng. D6 la trudng giao thoa

') Do lang kinh c6 géc bé, nén céc tia'sdng qua
lang kmh déu bj léch mot géc nhu nhau 12

A(n—l)
Hal anh a0 S,, S, cdch nhau mét doan a, véi
a=28S, =2d A(n- 1). Thay s6, ta cé:
a=2.05.2.10°.(1.5-1)=10’m
D=1+d=25m

-6
Khoéng van i -*7\.2 =9-—5-—5)——%2 = 1.25(mm)

a 107
) OMy=0N,=1tgD =1.A(n-1) =2.2.10%(1.5-1)=2.10 "m =2mm
Toa do van sdng la x =ki
Dé€ tim van sdng, ta cho: -ON < x <0M,
-2 < 1.25k < 2 Do k nguyén
Tacé-1 <k < 1. Vay chi c6 3 van sdng
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7.4.10 (Ludong guong phdng Fresnel)

1;
2.
3

Dung hai guong phang, c6 mat phin xa tao véi nhau moét géc ta rdt 16n. Géc
nhon gilta mat phing hai guong 13 o =04, 10~*Rad mot ngudn sing don sic cé
# = 0.5um dat trude hai guong, céch giao tuyén I mot doan 50cm. Man anh dat
céch giao tuyén hai guong mot doan 2m.
VEé trudng giao thoa
Tim khoang van i
Trén man cé ca thay bao nhiéu vén t6i

Huéng ddn

1) Hai anh a0 S, S, cya S qua hai guong 12 hai ngu6n két hop phia truéc guong,

ving c6 mat cia hai chim phan xa la truong giao thoa. Trong hinh vE, d6 1a

vung M, I N, M,
2) Khoang cich giita 2 ngudn \

két hop
3)a=S§,S,=2dsin A,do A b

na=2d a 0

Thay s6,a=2.0.5 4.10°

=4.10%(m)

D=dcosa +1, doa bé nén:

D=d+1=2.5(m) N,

Khoang van: :

_AD _05.10°25 125

10~ =0.3125(mm)
a" 4107 4

3) OM,=0N, =1tg =a =~ lo =8.107(m)

Toadovant6ela: x=(Im+ 1)%

N, < 2m+1) = % Om,

—8.<_(2m+1)=L§§ <8
64 64
-——<(2 )€ ——
125 ~(em+D<e

Do 2m + 1 1a s6 nguyén I€ nén: -51 <2m+ 1 <51 < -26< m <25
C6 52 van t6i

7.4.11 (Ludng théu kinh Billet loai 1)

Ngudi ta cwa mét th4u kinh, thanh hai nira bing nhau, va tdch hai nira cho hai
quang tam c4dch nhau mét doan 0, 0, =Imm.

- "ﬂt{ukfnhcétleucubéngZOcm Ngandmsﬁcdﬂteﬁchmﬂphﬁngmlukﬁlhmm

cédch déu hai quang tAm. Man anh dit céch hai thdu kinh mét doan | = 2.6m
Nguén don séc c6 A= 0.4um
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I. VEé trudng giao thoa

2. Tim khoang van i

3. Trén man c6 mdy van sdng, mdy van t6i. b
Hudénmg ddn

No

< > 4+— —>

Hai nira th&u kinh d6ng vai trd hai thdu kinh c6 quang tdm phan biét 1a O,va 0,
anh that cia S qua L, L, 14n luot 12 S, S,, ¢6 phdn chung (ké soc trén hinh) 12
trudmg giao thoa.

2) Toa d0 hai anh: d'= % = 60cm. Hai anh c4ch mat phing th4u kinh 60cm
LTI i WS 10‘3%% =3.10"(m)

D=1-d =26-0.6=2(m)

Khodng van Ia: i = N2 =4.10"L3
a 3.107

3) a) S6 van sdng: MgN, = =-d;—l=10'3f%=£3(mm)

S —ON, < x=ki SOMyeris o0 higin s 2P <k <223
6 30 6 8 8

Dok nguyén nén: -18< m< 18. C6 ¢4 thay 37 van sdng

- g.;o-"(m) =§-10“'m =0.267(mm)

b) S6 van t6i: —ON, < x = (2m + 1) =—%SOM0

B men2e®
6 150
Do (2m + 1)1a s6 nguyén lé, nén: -35< 2m+ 1)< 35 -18< m<17

C6 cé thay 36 van sdng. Vay: Trén man ¢6 37 van sdng, 36 van t6i

7.4.12 (Ludng théu kinh Billet, logi 2) o
Mot th4u kinh cé tiéu cu f = 15¢cm duge cua d6i thanh hai nira bing nhau, sau d6
ta mai bét di mot nira mét doan h' = 0,5 mm tinh tir quang taAm. Dén hai nira non
nay lai thanh ludng thau kinh.
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Nguén sdng don sic, dat d6i xiing sao cho hai anh a0 S,S, ctia S cdch nhau mét
doan a = 2mm. Man anh dat céich S,S, mét doan D = 2m. Cho A =0.64um

1. Vé trudng giao thoa 2. Tim s6 van t&i trén man

ff=:_ s s T/
H_&[__: e B R //%%/%/%///;

S, 1a anh 4o cua S qua L,. Quang tdm 0, cia L, ndm trén th4u kinh L,, va nguoc lai.
Hai s6ng két hop cé ving chung M, I N, (I1a diém dén hai th4u kinh vio nhau)
2) Dichoa, D, A tatinh dugc ngay khoang van:

i =}.2=0,64.10'6 2 3
a 2.10°

Pé tinh M, N, ta dua vao ciip tam gidc cAn déng dang S0,0,va SS,S,
SiSy a Id'l -d

0,0, ag
Tacé: |d|=3d Hay d'=-3d

=0,64.10> mm

,V&ia=2mm, a;=2h = Imm,

Tir cong thitc thdu kinh: = - b —=—

Tacé: d=10(cm) Hay d' =-30(cm)
Pé tim d6 rong M, N, ciia trudmg giao thoa ta dwa vio cip tam gidc can déng

. MONO 10 D"‘ld" 17
dangIS,S,valM,N, v6i: ——=—=—-—=—
ang 15,8, valMy N, v 5, H g 3 (mm)
1 117 17
Vay 0M, = ONo =EM0N0 =-£.-§-.a =-—é-(mm)

S6 van t6i trén man suy ti: —N, <x =(2m + l)-;— <0M,

-ES(Zm +1)0,32< -ll
3 3

<2m+1 50,325-—]-?-—-

3.0,32 3.0,32

do2M+1)1énén-17<2m+1 <17-9<m <8
C6 ca thay 18 van t6i
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7.4.13 (guong Loyd)

Ngudi ta b6 tri mot guong phéng, mot nguén sdng cin phan tich dat truéc guong
va cdch mat phing ciia guong mét doan h rit nhdé man anh dat vuéng géc véi
guong phing trén man ta quan sit dugc khe van giao thao.

1. Giai thich hién tugng va vé trudng giao thoa

2. Khodng céch giita ngudn sdng va man la D, nguén don séc c6 bude séng A xic
dinh toa do van sdng, van t6c va tim cong thitc tinh khoang van

M,

M(x)

No

Hudng dan

1. Gidi thich hién tuong: Ngudn S va 4nh S' cla S qua guong phéng 12 hai ngudn
két hop. Chiing ciing chu ky tdn s6, va nguoc pha nhau.
Viing n2o c6 séng phan xa thi ciing c6 séng t6i. Vay ving M, AB N, 12 trudng
giao thoa trén man anh, thi do rong cta hé van 1a My, N,

2. Ky hiéu a 12 khoang céch giifa hai nguén két hop thi a = 2h. _
‘Gia sir, séng phdt ra tai M man nhan dugc hai ug = asin®t. Tai M man shan
duge hai séng. Séng t6i di thing tir S dén M c6 dudmg di 12 d, séng phan xa di
theo dudng g&p khiic ST M c6 chiéu dai dudng di bing d, = S M

Phuong trinh s6ng téi u, =asin[mt -2—:d,)

Phuong trinh s6ng phéan xa u, = —asin [mt - %d,)

Séng tng hop c6 phuong trinh:

) 2 . 2n
u=u,+u,=a [sm(mt —Idl ] —&n((ﬂt - TdZJ]

u =2asin-I—(d2 -d,)cos[mt —»%(d, +d2)]
Diém M c6 cuc dai giao thoa néu: sin —;-(dz -d))=%1= sin[m +—%]1t
Hay d-d, =<2 + 1) 2 - M

Diém M c6 cuc tiéu giao thoa, néu sin({—(dz -d, )) =0=sinkn
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Hay d,—d=kAr (2)

Ta da biét d,—d, = —x (3)
D

- ol - - . - XD

Két hop (1) va (3) ta co toa dd van sang la: x=(2m+ 1) —2—— (4)
a

. . , - AD

Keét hop (2) va (3) tacd toa dd vantoi la: x =k — (5)
a
1 w . D

Khoang van la I =A— (6)

a

Chit y: So sdnh véi giao thoa clia khe Young (va céc thiét bi ludng guong phing,
ludng lang Kinh, ludng thiu kinh). Giao thoa cua guong Loyd ¢6 hoi khic

a) Hé van khong c6 van trung tam, khong c6 2 phan d6i xing qua van trung tam.
Trong trudng hop man 4p sat mép B cia guong phing thi ciing chi c6 mot nira
hé van phia trén vi tri van trung tim quen biét lai 1a van t6i

b) Cic cong thifc xdc dinh vi tri vAn sdng (4) va van t6i (5), nguoc lai véi khe Young

7.4.14 (Xdc dinh s6 vén sdng vén t6i cua guong loyd)

Trong bai 10, cho h = 2mm, D = 2m. Guong c6 kich thuéc AB = Im. Mép B
cdch man anh mét doan, BO = 50cm. Cho A =0.6um

Tim s6 van sang, van t6i O trén man. Xem hinh vé
- Tinh khodng van i:

M(x)

No

Huéng dan
Cong thitc tinh i vAn nhu cong thirc thudng dung:
i
j s et 2 2 203.10%m)
a 410"

- X4c dinh do rong ctia hé van

Tir cip tam gidc déng dang S' H A va M, 0A, ta c6: 0OM, = %.h =3h =6(mm)

Tir cap tam gidc dong dang S' H B va MOB, ta ciing c6:
BH 3 3
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a) S6 van sdng, tinh tir bat déng thirc sau:
: ) ‘
ON, <0.15 2m + 1) é—somo 5 S015@m+ 1)< 6,do (2m + 1) 1a 56 nguyen

&, nén 5 < 2m + 1 < 39 hay 2<m < 19. Téng cOng c6 18 van sang
b) S6 vant6i: ON, < ki < OM, < % <03 k<63<k<20
Téng cong c6 18 van t6i. Dédp s6: C6 18 van sdng va 18 van t6i
Nhdn xét: S6 van sang va van t6i bing nhau la két cuc khéng c6é trong cac thiét
bi giao thoa khic

7.4.15

< -» % >

Trong thiét bi ludng thau kinh Billet loai 1. Khi ta giit nguyén moi vi tri, chi dich
ngudn ra xa thi

a) Khoang van i ting hay giam b) S6 van méi loai ting hay giam
Huéng dén
a) Tahdy tinh i theo théng s6 d, sau d6 bién luan dé tim ra dép s6.
Ky hiéu: a, 12 khodng cdch hai quang tam
f la tiéu cu cua thau kinh
d,d' latoadd Svahaianh S, S,
Ta c6 SR P s
d-f d-f
p df
ieg dtd _ TTaF apd
ey T . g Sl
Cong thitc ctia i theo d: i =lIz A w-— : [(l—f) :|
a ao d ao

Khi d tang thi -g: giam, i tang

b) Tinh M, N, theo d: Tir hai tam gidc can déng dang S M, N, va S 0,0,, ta ¢6:

MoNo-a{,¥vélao,lkh0ngddl

Tir MON;=30(1+-d‘-)
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Khi tang d thi My N, giam. Do khoang vén i ting, d6 rong hé van M, N, giam
nén s6 van sang, t61 déu c6 chiéu huéng giam
Dap s6: i tang; S6 van cic loai giam

7.4.16. Trong thiét bi giao thoa cua ludng guong phing Fresnel, khi ta giif nguyén
M.l 1hi nguén ra xa dén thi khoang van i va 6 vin sing (hay t6i) s& tang hay giam

Huong dan

Vagiabé: a=2da;D=d+]
D6 rong cua hé van, M N, = 21_};

g icadtl b el A0, 1)
2da 2a 1l 2a d

Khi d tang thi i giam, nhung chi giam dén gid tri cuc tiéu la: i, =—

2a
MN 2 4? d
b) Ta xét ham: y =—20= =—
)TN Y S0 L a4 T A ds)
2o I
. S o5 & o 4o
Khi d tang thi s6 vén tang, tuy nhién y c6 gidi han trén la: y,.., =T

(S6 van méi loai hodc bing y hoiic hon kém [y] mot don vi)

7.4.17 Trong thiét bi giao thoa cla ludng lang kinh, n€u moi thi déu giit nguyén
ma ta thay déi hodc d, thi khodng van i va s6 van méi loai s& tang hay giam
Hudng ddn
a=2dA(m-1) D=1+d
I 1a khoang céch tir lang kinh dén man
A 1a géc chiét quang tinh theo don vi Rad

a) Khoang van i: i =12=?L l+d A 1+d

a  2dA(n-1) 2A(m-1) d

: A [ 1]
i=—a——|1+=])
2A(n-1)\ d
Khi Iui Sra thi i giam dich S vio thi i tang

Tuy nhién gid tri nho nhét cta i la ——,—:—l——

2A(n-1)
MgN, 2lA(n-1)

b) S6 luong van: Xétham y =—0 0 -
2dA(n-1)
_4AT(n-1)% 1d 4A (-1
A 1+d S |
d
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* Khi d tang thi mau s6 cua y giam, y tang s6 van tang lén, y c6 cuc dai la:
2
Yo = w.l . Khi d giam thi s6 van giam theo
7.4.18 Trong thiét bi khe Young, cho A =0,6(um). Hai khe cdch nhau mot doan

a = 2 (mm), hai khe cdch man quan s4t m6t doan D = 2(m) xét hai diém MN
cho trude, v6i MN vudng géc véi céc van. C6 midy van siang, may van t6i. Chon
ddp s6 diing, véi MN = | (mm):

a) Hai van sdng 1 van t6i b) Hai van t6i, mot van sdng
c¢) Hai van t6i, hai van sang d) Hét qua khéc
Hudng dan

Khoang van i = 2.2 =0,6(mm) do MN > 1,51 nén c6 cic kha ning xay ra
a :

a) hai van sdng, hai van t6i

b) mot van t6i hai van t6i

¢) mot van t6i hai van sdng
Vay bai todn phai c6 di ba ddp s6. Chon dédp én d

7.4.19 Trong thiét bi giao thoa cia khe Young nguén don sic cé budc séng
A =0.5(um), hai khe cich nhau mét doan a = 2(mm). Hai khe cdch man anh
mot ban mong c6 chiét xuat D = 2(m). Che khe S, boi mét ban mong c6 chiét
sudt n = 1.5. Hé van dich mot doan sao cho van sdng trung tam ra ngoai). Tim
chiéu day | ciia ban. Chon dap s6 ding:

a) 1.5 (um) b) 2 (um) €) 2.5 (um) d) 3 (um)

Hudng dén
(c): Heé van da dich 2,5 khoang van (l1a khoang céch tir van t6i thi 3 dén van
trung tdm). Tacél(n—-1) = xoi = 2,5.&2.—2‘— =2,5A

D a D

7.4.20 Trong thiét bi giao thoa cua khe Young ngudén phdt ra hai bic xa
A; =0,4(um) A, =0,5(Am). Khoang van cia A; la i, = 0.2 (mm). Hoi trén
doan MN, véi MN vubng géc véi van trung tam, MO = ON = 1,5 (mm), c6 mdy
vach cyc dai tring va thdy dugc may vach den
a) 3 vach sdng 4 vach den b) 3 vach den 4 vach sdng
¢) 3 vach sdng trung, khong thdy vach den nao d) Két qua khac

Hudng dén
(c): Do i; = 0,2(mm) ta suy ra i, = 0,25(mm)
Khoang cdch hai van cuc dai tring ké nhau 12 i=BSCNN (i, i,) = 1(mm)
S6 vach cyc dai tring, tinh tir bdt déng thic kép: —ON, < ki < OM,
Thay sé: -15 <k=<13
C6 3 vach den trung thi, vi tri tring dé 1a: x = (2m, + 1)i, = (2m, + )i,

2l b b 3 sapme=5@m+1)
211'12'1"1 0 lf 4

Phuong trinh nay v6 nghiém. Vay khéng c6 vach den trung nao. Chon dip s6 C
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7.4.21 Trong thi€t bi giao thoa khe Young nguén phét ra dnh sidng vang cé
0,04 (um) = A > . Tai vi tri ¢6 cuc dai bac 5 cua A, =0,6(um), c¢é cuc dai
cua bic xa nao khong
Chion ddp s6 diing ;

a) | birc xa b) 2 biic xa c) 3 birc xa  d) khong c6 bifc xa nao, ngoai A,

Mh
0
Ny
Hudng dan
(d): Néu tai toa do x c6 cuc dai cua birc xa A thi: ki, =ki
k| A’I = kl
Trong d6 k, = 5, A; =0.6pum,k va X la hai &n cén tim:
Dung don vi pum, ta c6: lm%
A 3 3 3
Tim k tir diéu kiéncua A:0.58< —<0.64 & —2>2k2>2——
k 0,58 0,64
Do k nguyén nén, chi cé duy nhatk =5
Vay chi ¢c6 moét birc xak =5, A =0,6pm. Chon ddp s6 d
7.4.22 Cho a.=2.10" (Rad), SI = d = 50(cm), 01 =1 = 1.5(cm)
a)9 b) 10 c)ll d) 12

Hudmg ddn
(c): a=2dsin a z2da=2.10'3(m)
D =l+dcosA=1+d=2(m)

Khodng vAni=X— =0;6(nm)
a

Do rong cia hé van, xdc dinh bdi: OM, = ON, =ltg A = IA =3(mm)
S6 van sdng trén man, suy ti: - ON, < x =ki £0M,

‘ -3<06k <3&-55k<5
C6 11 van sdng

7.4.23 Dich man ra hay vdo mét doan bing bao nhiéu thi trén man c6 thém duge |
van sdng. Chon dép s6 diing:

a) ra 0.5(m) c)ra 1(m)

b) vao 0.5 (m) d) bai todn vé nghiém
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Hudng dén

(d): Khi chi c6 nguén va ludng guong phing thi s6 van sing la s6 1é. Néu thém

duge 1 van sdng, thi s6 vin sdng la s6 chdn. Vay bdi toin vo nghiém

7.4.24 Cho a,d, A nhu bai 7.4.22. Hoi | bing bao nhiéu thi trén man ¢6 9 van

sdng, v4i hai mép ctia hé van la hai van séng

a) | =0,75 (m) b)l=1 (m) c)l=2(m) d) két qua khéc
Hudbng ddn

(d) trén man cé 9 van sdng, ma hai mép la hai van sang thi: OM, = 0N, = 4i

hay OM, = 8i

OM, = 2ltg o = 2la = 8A -l—tcl
2da
4lda’ = 8A(1+d)
thay d=0,5,a=2.10°1=06.10°

taco 8.10°1=48.10°(1+0,5)
81=481+24361=24, 1= L (m)

7.4.25 Cho }= 1.5 (m), a.=2.107 (Rad), A =0.6(m)
Hoi S c4ch I mot doan d 12 bao nhiéu d€ trén man c6 21 van séng. Glondéps6dung.
a) 1.5 (m) b) 1,83 (m)
c) 1.5(m) <d < 1,83(m) d)1.5(m) < d< 1,83(m)

(d ) Ta dua ra ham phu: y = MO_NO (hé van c6 d6 rong bang y khoang van).
i

2l 4dla
Ta c6: 1
e YT IRd M+ ) o
da
Tir (1), khi d tang thi y ting
a) Tatim d,d€ hé c6 21 van sdng, ma hai mép 12 van sdng. Ta c6
20 _ﬂ"___ 4y
A l+d1
Thay 1=15; a=2.10" A=6.107
Ta cé: d, = 1.5(m)
‘a) Tatimd, dé hé c6 23 vén sﬁng ma hai mép 12 van sing. Khi dé y=22
Tacd 22 = 4la %
A- l+d2
Thay 1=15 A=6107 =210
33
Tacé d, =—(m
a 2 18( )

Muén trén man ¢6 21 van sdng thi 1.5(m)< d < ?—;’-(m).vaydépstiddﬁng
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Hinh vé chung cho cdc bai 7.4.26, 7.4.27, 7.4.28, 7.4.29, 7.4.30

7.4.26 Ludng thdu kinh cé tiéu cu f = 20 (cm), cua d6i thanh hai nira bing nhau réi
mai bét di méi nita mot doan h = 1(mm). Nguén don séc cho ta hai anh 4o d6i
xiing cdch nhau 6(mm) nguén nay da dat cdch mat phing hai th4u kinh mot
doan bang:

a)d = 10(cm) b) d = 15(cm) c) d = 30(cm) d) Déap s6 khéc
Huéng dén
(d) Tir ha: tam gidc can dong dang S S, S, va S 0,0, ta cé:
_|d' ~d_58 _a

—=3.Vay: |d| =4d hayd'=-4d
d 00, 2h

1
Tir cong thic thiu kinh: %+a'—,=l——-=l o

1. 3f
d 4d f 44 f

d= ) =15(cm)
Viy ddp s6 b diing
7.4.27 Cho d = 15 (cm) f = 20 (cm) nguén don sic c6 buée séng A =0.6(um), man

dat cdch hai anh 4o moét doan 2(m). Hai quang tdm cdach nhau 1 (mm). Trén man
c6 méy vach den. Chon dép s6 diing:

a) 6 vach b) 8 vach
c¢) 10 vach d) ddp s6 khd A, =0.52(um) c
Hudng dan
@ Do d=15%F=220=58 =2 =60
e a |d]-d
Ky hieua=S,S,; =0, 0, ta cé: —=T=3 a = 3a, = 3(mm)
a9
-6
Khoang van: i = 12 =0,6. 0 23 =0,4(mm)
a 3.10

D6 rong cia hé van: Ky hiéu M,, N, 12 hai mép ctia hé van thi
MgNg 1| D-ld| 14 3
SS, |d| [|d] 06 7
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OM,=ON, = %MONO = %.a = 3,5(mm)

S& vach den suy ti: — ONp < x= (2m + 1) % <0M,

-35<2m+1)02< 35
Do(2m + 1) las6 nguyénlé nén —17< 2m + 1 <17 -9<m<8
Chon ddp s6 d
7.4.28 Ngudbn phit ra hai birc xa A, =0,44(um), O, O, = 2(mm), f = 20 (cm),
d = 10(cm). Man anh cédch hai anh a0 D = 2(m) trén man quan sit thAy mdy
vach den? Chon ddp sé diing

a) 2 vach " b) khéng c6 vach nao
c) 4 vach d) két qua khic
Hudng ddn

(c) Khodng van ctia cic bifc xa: i, =7L[2; iy :.?Lz_q
. a a
Dod=10,f=20néna=0,0,,

i =0 220,44.100—2__=0,44.10(m)
a

2.1072
. D 5
=i, =Ay—= 0.52.10"(m)
a

Néu c6 vach den triing thi khoang céch hai vach den tring 12
i = BSCNN (i, i,) =5.72(mm) va den tring la

x=(2m+ 1) =% =(2m + 1) . 2.86(mm)

Gia sir tai toa do x c6 vach den trung thi x =(2m + DA, =(2m + 1)L,

2my+l N 025 13
2m,+2 A, 044 11

Phuong trinh (1) c6 nghiém, ta c6 quan sét thdy vach den
Tinh d6 réng hé van.
. . 1 D-|d
Ta c6, ddrong hé van la: Mo Ny=a |d_'| =3W =9a
OM, = ON, =4.5a = 9(mm)
9< 2m+1).2.86<9.
V6i (2m + 1) nguyénlé, tacé: -3<2m+ <3< -2<m< |
Cé 4 vach den trung
7.4.29 Giit nguyén t4t ca, chi thay déi d. Hoi khi d gidm thi s6 van méi loai va
khoang van i tang hai giam. Ky hiéu n 14 s6 van chon dép s6 diing:

a) i va n ciing tang b) i va cung giam
c) i tang, n giam d) i giam n tang
Huédng dan

(c) - Khi dich S vé phia I thi hai-tia ctia trudng giao thoa IM,, IN;c6 dinh, do dé
MN, khéng thay déi.
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L ldl-d  -d

TaC(t) a = —c“
d d -f
D :l+|d":l —df :lid—f)—df
d-f d-f
Al(l=fd-If
L (Ul lzi[( “ly+ 'f} (1)
a —a,d a; ’

Tir (1) ta thdy rang khi d giam thi i tang
Tém lai, khi ta giam d thi i taing do M, N, khong déi nén s6 van giam
Ta chon dap dn C

7.4.30 Chi thay d6i | thi khoang van i va s6 van méi loai tang hay giam. Chon phat
biéu ding kki tang 1:

a) I va n cung tang b) i, n cling giam
¢) i ting, n giam d) i giam n tang
Huéng ddn
(a) Khi tang 1 thi a khong ddi: D =1+|d| véi |d'| khong déi
| +|d
Do dé i=7L~—L-|-, I s€ ting
a
Do rong hé van: MyN, = a|?1,|
MONO I il 32 | az 1

Xéthamsos:  y=

T ) |a]aT+d]

V6i |d’|,a,A khong déi, khi tang | thi y ting , s6 van tang lén
Vay ca i va n cang tang

< > < >

Hinh vé chung cho cdc bai 7.4.31,7.4.32,7.4.33

7.4.31 Cho O, O,= 1(mm), f = 20(cm), d = 60(cm), |1 = 3,3(m) nguén phdt ra ba
bitc xa A, =0,4(um), A, =0,48(um), A3 =0.6(um) trén man c¢é mdy vach cuc
dai trung? Chon ddp s6 diing
a) | vach b) 3 vach ¢) 5 vach d) két qua khéc
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Huéng dan
(d) Khichod=60 f=20 thid =30

S, S, =a=a, d:‘d =%ao=%(mm)
D=1-d'=33-03=3
: D 6 3 -3
i, =A; —=0,40.10"°. =0,80.107(m)
a é 10—3
2
iy = xz-?: 0,96.107%(m)
a
iy = 1,2.10%(m)
Khodng céch hai cuc dai tring 12 i, thi: i = BSCNN (i, + i, + iy) = 4.8 (mim)
d+1 39 93 39
~MyNy=ay=——=""¢> ——<4,8k<— 1
MoNo=2 ===%° 12 12 th

chi c6 s6 nguyén la s§ khong thod man (1)
Vay chi ¢6 mét van trung tam. Chon dép 4n d

7.4.32 Cho A=0.5(um), O, O, = I(mm), f = 20 (cm), d = 60(cm). Di chuyén
man, s& van sdng trén man s& cé gid tri cuc tiéu 12 bao nhiéu. Ky hiéu n 12 s6
van sdng. Hay chon ddp s6 diing

a) Khéng c6 cuc tiéu b)n>5
c)n>S5 d) Ca a, b, ¢ déu sai
Hudng ddn

b) Gia sir D 1a khoang céch tir hai ngudn két hop S, S, dén man, thii = lB

a
d’ i
M, N, =a—DLd+—2 (Hé van rong bang y khodng van)
(d+d")
MNo _ D+(d+d) a __ a’° D+(d+d)
i (d+d) AD Ad+d) D
Trong biéu thitc clia y, chi c6 D bién déi.
y c6 cyc tiéu khi D — o
9 .6
_ a2 ~ z. 10 B 9 g
Md+d) 0,6.10%6,9 0,6.094
Vay s6 van séng trén man c6 cuc tiéu 12 5. Ta chon dédp 4n b
7.4.33 Giit nguyén |, F, O, O,, A, thay d8i d: Hdi khi d ting thi khodng van i va s6
van méi loai ting hay giam? Chon ddp s6 diing:
a)i,ncungting b)i,ncinggiam c)itang, ngiam d)i giam, n ting
Hudéng dan
(c) Khi d tang, tic 1a S di xa dén ra. Theo tinh chat cia thdu kinh S, S, ti€n din
vé phia th4u kinh, ngay cang gin truc chinh vay. Ca a va d giam tic laa gidm D
tang, i tang lén

Y =

Ymin 4, | 6

122



D6 rong hé vin My N, =a;, d—i | khi d giam thi M, N, giam
Do Mg n, giam, i tang nén $6 vian giam. Viay ddp dn ¢ ding
7.4.34 Trong su giao thoa cua guong Loyd, guong ¢6 kich thuéc AB = 1(m), mép
B cich man anh 0,75(m), mép A cich doan n6i SS' 0,22(m) nguén S cach mat
phing cta guong 1(mm) S phit bic xa don sic. A =0,48(um). Trén man c6
mady vach den?
Huong dan

(b) Tir hinh v€, a = 2(mm) D = 2(m). Khoang van i = XE = (0.48(mm)
a

0,75

ON, =E.HS' =0,6(mm) oM, = L

——HS'=7(mm)
0,25
Toa dé van t6i x=ki. Taco: ON, < ki < 0M,
0.6 < 0,48k <7dok nguyén,
nén 2 <k <14
Viy c6 ca thay 13 van t6i. Dap so b diing
7.4.35 Trong su giao thoa cua khe Young, hai khe cich nhau a = 2(mm), hai khe
cdch man D = 2(m), diing mot lang kinh c6 géc chiét quang nhé A = 10* (Rad)
che ca hai khe nguén sdng tring. Ngudi ta thdy vach tring dich chuyén di
1(mm) chiét sudt cta lang kinh la:

a) 1.4 b) 1.5 c)1.6 d) 1.55
Hudng dan
Chiéu day cua lang kinh tinh theo phuong
ndm ngang tai S, I6n hon chiéu day dé tai
S,métdoanl=atg A ~a < o’
A=2.10%m) ' T
Van trung tAm cua 4nh sdng tring 1 0
déng théi ciing 12 van trung tdm cla %
'moi bifc xa.
; , D
Van nay dich mét doan OO' =x, =1(n-1) —
a
Thay x,=1071=2.10°. D=2,a=2.10"
Tacén= 1 +% =1,5. Vay dép s6 b diing
7.439 Cit doi thiu kinh c6 teu cu ., |
f = 25(cm) r6i tach hai nira dé quang tam ON\F, / M,

cdch mhau mét doan a; = O, O,= 5 (mm). X

Chi€u vao mot chiim song song véi hai » N,
quang truc (vira du chiéu hét tiét dién cua
hai thdu kinh) che doan O,0,. Phia sau

%O
;
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ludng thau kinh ta dit mot man anh, cich ludng thau kinh mét doan 1 = 2,25(m). Trén

man c6 may vach den néu A =0.5(um) . Chon dép s6 diing:

a) 24 b) 25 c) 26 d) Dép s6 khic
Huémg dagn

Ving ké soc trén hinh vé 1a trudng giao thoa, trong dé:

M,N,=a=0,0,=5(mm) D=1-f =2(m)

Khoang van: i=3\.P— =0,510° = f) 5 =0,2.10(m) = 0,2(mm)
a 5.100

Toa do vach den 13: x = (2m + 1) %z (2m + 1)0,1 (mm)

-25< 2m+1)0,1 €25 -25<2m+1<25-13 <m <12
Cé ca thay 26 vach den. Dép s6 ¢ ding

7.4.37 Dén hai ddy cua lang kinh giéng hét nhau, cé n = 1,5, géc chiét quang
A,-— A-, = A =4.107 (Rad), hai dinh cdch nhau mot doan A, A, = 2(cm) man anh
dat cach lang kinh mét doan | = 3(m). Trén man quan sat thay mdy vin sing, vdi
A =0.5(um) chon dép s6 diing:

a) 65 van b) 33 van c) 97 van d) Ddp s6 khéac

Huébng dan

Trudng glao thoa c6 tiét dién thing 1 hinh thoi ABCD géc léch do lang kinh
sinhrald: D=BAC=A(n+1)=2.10"

Hinh thoi ¢6 dudng chéonginla BD = —;—A, A,

-3
BD = lcm = 10"m Al 2 el =2.5
th 2.107
Do khoang céch tir ludng lang kinh dén man 1a 3m, nén: 0M, = %.IB =49mm)
Khokopdn § st Itl uhea e
a 2dA(n-1)
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i
™H et O '0*—_012510()

2A(n-1) 24107151
S6 vin sang trén man: — ON, < x = ki < OM,
-4 <0,125k< 44 -32 < k <€ 32
C6 ca thay 65 van sang. Ddp so a ding

Chu dé 8. HIEN TUONG PHONG XA

8.1. Dinh ludt phong xa va bai toén xdc dinh sé hat nhén con lai, s6
hat nhan bj phan ra.

* Dinh ludt phéng xa: S6 nguyén tr N hodc khéi lugng m cia chdt phong xa sé
giam di theo thdi gian theo qui ludt ham mi:

N = Nov;‘:"‘.lLl , m= moe_ll (1)
Trong d6 N, va m, la s6 nguyén tir va khoi lugng ban ddu cua khéi chit phong
In2 0,693

xa, A 12 hdng s6 phéng xa (A = T T 1a chu ky bén rd)

* Bai todn xdc dinh s6 hat nhan con lai sau thoi gian t, chinh 1a xdc dinh N theo
cong thitc (1) — ciing c6 thé trong hé xdc dinh khoi luong chét phéng xa con lai

réi theo cong thitc lién hé giira khéi lugng va s6 nguyén tir dé tim s6 hat nhan
con lai:

N= —;%N A M- kh6i luong mol
N, = 6,023 .10* hing s6 Avogadro
* Xic dmh s6 hat nhan bj phan ri sau t:
|AN|=Ng =N =Np(1-e™)
* PO phong xa: H=AN =Hge ™ Hy =N,

8.2. Biéu thuc phuong trinh phan tmg mé ta hién tugng phong xa
- Phuong trinh phan img: X — Y + (tia phdng xa) :

X - hat nhan me; Y - hat nhan con, tia phéng xa la o , B,y
- Ap dung dinh luat bao toan s6 khéi (s6 nucleon) va nguyén tir s6 (dién tich)

f

ja="H,
72X = %Y +(tia phéng xa) - [;:(?e {;:;+4(d01 véi )
= e
7 (tia g+amma)
{;-_—:ZA' (d6i véi y) {Q:ZA.; | (twong tmg d6i véi B va BT)
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8.3. Bai todn xdc dinh tudi cua méu chét phong xa, chu ky ban ra T
(hodc hdng sé phong xa A )

Ap cong thitc: N =Nge™ _)E_g_el —In| — No M—Hz—ln(NO
N N A UN

£ 3
Ap dung mo6 quan hé giira hé gitta T va i : 7L=11T2-=9%?—

8.4. Cdc dé TSPH minh hoa:

8.4.1. D€ 66/4 (BY dé TSDH 1996):
Ban ddu c¢6 2.00 (g) random 222 &R, 1a chét phéng xa véi chu ky ban ra T = 3,8 ngay.
Hay tinh:

a) SO nguyén tir ban ddu

b) S8 nguyén tir con lai sau thoi giant=15T

c) D6 phéng xa cua luong 22"R néi trén sau thdi giant = 1.5 T (dung cdc don vi

Bq va Ci)
Hudmg dén:
2,00

a) Np=—=N, =2—.6,02.102 ~5,42.10?' hat
M 222

_0693
b) N=Nge ™ =Nge T =Ny %5 -191.10?" hat

0,693 91 8 4,05.10"°
c) H=m=m=1,91.10 ' =4,05.10 (Esq)=_.—IBIT
8.4.2. Dé 37/4 (BG dé TSDH 1996)
Chuky binrd cia **8U 13 T,=4,5.10° (nam)
a) Tinh s6 nguyén tir bi phan rd trong 1 nam tir 1 (g)

b) Hién nay trong quang urani thién nhién c6 ca 28y va *PU theo ti 1¢ s6
nguyén ti- 140:1. Gia sir & thoi diém hinh thanh trdi d4t, ti 1 nay 12 1:1. Hay tinh

tui ctia tidi dat. Biét chu ky bén rd cia 2°U 1a T, =7,13.10°nam. Chi thich:
véix << l.tacé e ™

=1,1.10°(Ci)

PR

238 U

=l-x

Huéng din.
a) SO nguyén tit bi phan rd trong | ndam: N = Noe":'“I
0,693 '

Do At= 5
4,5.10

1<<1=N=Ng(l-At)

»3 0,693
4,5.10°
b) Goi Ny, N, (va Ny, N,) 12 s6 nguyén tir ban ddu va hién tai cia 22U (va 2°U)
= Ng; =Ngz =N
N, =Nge ™™ N, = Nge 2!

AN =Ny - N = N = N + MNp = ——.6.023.10% 1%3,9.10"" hat
238
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N £
]40:_1:8{&2 }"l-” _—”)(}‘-’F _}'.1“ = Ill]40:’ = 1nl40 (I)
N ) Ay =
Ay = ~—(—)l6—93—8~ ~9,72.107"Y l/m .
Lai c6: < 73;5? 2)
Ay=——=15410"0 1
4,5.10 ‘
In140

10'° 26.04.10° nam

Thay (2) vao (1): t =
2 () VDY 9.72-1.54

8.4.3. DE 58/4 (B6 dé TSPH 1996)

Ban ddu mo6t miu polini 2'0P0 nguyén chit cé khoi lugng m =1,00 (g). Céc hat

nhan polini phéng xa phat ra hat « va bién thanh hat nhan bén 2 X .

a) Xdc dinh hat nhan % X va viét phuong trinh phan tmg.

b) Xdc dinh chu ky bén ra cta poloni phéng xa, biét ring trong Indm (365 ngay)

né tao ra thé tich V=89,5(cm”) khi héli & diéu kién tiéu chudn.

¢) Tim tudi clia miu chat trén, biét ring tai thoi diém khdo sét, ti s6 giita kh6i
luong 2X va kh6i lugng polini cé trong miu chat 1a 0,4. Tinh cdc khéi lugng

dé. Cho N, = 6,023.10* hat /mol

Huéng dan.
a) ga = ch = 2;;2?0 > gHe+ f_,fX
A=210-4=206
= 200X = 25Pb (chi)
Z=84-2=82 .

Phuong trinh phan ing: zégP — ;He + 232 Pb

\Y

b) S6 hat 3He hinh thanh trong | nam: An, =-V—NA
0

V, Ia thé tich mol & diéu kién tiéu chudn = 22,4dm’

S6 hat nhan phan ré trong 1 nim: [AN|=Nj —N = Ny(l e
Ta c6 s6 hat nhan phan rd bing s6 nguyén tir He hinh thanh trong 1 nam

- \% VN
=An, =AN > No(l-e™M)=—N, —sl-eM=—_A 1
Lates: My =B, DA B )
A NO m
Tir (1) va (2): g Y B »
Vo m
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em o VA _my-AV L myy %t=,,,(__m*]

Vo m mV, mvy - AV My =HY
d =] 2D | D09
t mv, —AV T
0,693.1 0,693.1 =0,379nam =~ 138(ngay)

T= -
: [ mv, } 1,224.10°
P ———"c—= In
mvy - AV 1,224.10* -210.89,5
c) * Tubi miu chit: S6 nguyén tir Pb tao ra = s6 hat nhan P, bi phan ra saul nam;

Npp, =|AN|=Ny(1-e™),t = Inam
S6 nguyén tir P, con lai sau | nam: N = Noe')"

Céc kh6i lugng tuong ing: mp, = %&|5N| mpg =N
A

___}me=APb|ANI=206(1_°_M) -—-).lll:g@“
mpo APO N 210 e_M
—
04

Inl,41

In L4l=At>t= T ~ 68,4 (ngay)

NA NA .

2400 = 1.206 =0,71(g)
290 290

mpy, = 0.4mpg ~0,4.0,71~0.28 (g)

= mo.

Chu dé 9. PHAN UNG HAT NHAN

9.1. Viét phuong trinh phan ung hat nhén va xdc dinh cdc hat nhén
tham gia phan ung.

Dang phuong trinh: 5! X + 2Y - 71X+ 52’

A +A,=A"1+A"
Z,+2Z,=27"+7Z"

Nhé s6 khéi va nguyén tir s6 clia cdc hat nhan va tia phéng xa:
lH=1P, on, iD,3T;

4 4 -~ 0 0. 0
a=,He, B =w1°~5+=|e-07

Ap dung dinh luat bio toan A va Z: {
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'9.2. Bai todn xdc dinh phan ung thu hay tod ndng lugng va tim nang
Iuong thu hay toa do.

v ik A Alinre. A% s
Dang phuong trinh: z:)-:I+ Z";Y—a» Z:X + Z?ZY

Ap dung dinh luat bao toan nang luong (gém nang luong nghi va dong nang) va
dinh luat bao toan dong lugng:

2 2 2 2
m, Vv m,v m,.vo m,.V,
2% imye? [+ L 4me? =] 2 e mc? (4] L myc?
2 2 2 2

Px + Py = Px' + Py Hay my v, +m v, =m, v, + my.V,.

So sanh téng kh6i lugng cia céc hat nhan tham gia phéan (g va téng kh6i luong

My =m, +my
cdc hat nhan thu duge sau phan img; AM =M, -M

M=m,+ m,.
Néu AM >0 — M, > M : phan ting toa néng luong
Néu AM <0 — M, <M : phan img thu nang luong
Ning lugng thu, toa: AE =|AM]c2

Ché y: 1u=931,5MeV/C?)

9.3. Tim nérrg lupng tod trong phan ung phén hach va phan ung nhié hach.
* P6i v6i phan img phan hach:
—> viét phuong trinh phan img phén hach:

B0+ ga—> BUsEX+ 5 X4 k(én)+200Mev
—Tim s6 hat nhan %33 U bi phan rd, r6i nhan s6 hat nhan d6 véi 200MeV
EIO& = N235u.2wMCV

* DGi v6i phan img nhiét hach: 2H+ {H - jHe + in +17,6MeV
— Tim s6 hat nhan $H tham gia phin ing réi nhan véi 17,6 MeV.
Ea =N .17,6MeV
|

9.4. Cdc dé TSPH minh hoa
9.4.1.Dé 16/4 (BY dé TSDH 1996)

1) Cho céc phan img hat nhan: '%B+X —> o + 5Be OB
BNa+P - X + 20Ne ()
QX =In+TgAr A3)

a) Vié ddy du cdc phan img d6, cho biét tén goi, s6 khéi va sé thir tu cia cdc hat
nhén X.
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b) Trong cic phan ung (2) va (3), phan ting nao thufc loai toa va phan iing nao
thuéc loai thu nang luong? Tinh do 16n cla nang luong tod hoidc thu dé (eV) cho

kh6i lugng cdc hat nhan: :';‘:’Na =22,983734(u) , ,-,Cl 36,956563(u)
T Ar =36,956889(u), 1 H =1,007276(u)
SHe =4,001506(u) , 2INe =19,986950(u)
on=1,008670(u), 1(u) =931 (MeV/c?)

2) Cho phan itng hat nhan: 3{1‘ +X—> gHe +n+17,6(MeV)

a) Xdc dinh hat nhan X

b) Tinh ning lugng tod ra tir phan tng trén khi téng hop dugc 1 (g) He.
Cho biét N,=6,023.10"(hat)

Hudng dan:
I.a. Phuong trinh phan img: '9B+ X — ja.+ 3Be (1)
(V6itX=1D=3H , }a=3He)
",!?Na+ :P—) ‘§X+ %8Ne . 2)
(v6i 3X =3He , |P=|H)
TCI+1X > dn+ JRAT 3)
(v6i |X = |H) .

b. Phan ﬂng thu hay toa? bao nhiéu?

=2,554. 10‘3u >0—» toa niing lugng
AE =|ANi|.¢? =2,554.107°.931(Mey/;).e? = 2,38(Mev)
* DG6i v6i phan img(3): AM =My -M=(mg +my)+(m, +my,)
=-1,72.10"u <0 - thu nang lugng
AE =|AM|c? =1,72.10°.931(MeY/;).e? = 1,6(MeV)
2.a. Phuong trinh: 3T+ 2X — §He + jn+17,6(MeV) (v6i3X = 2H = ?D)
b) S6 nguyen tir He trong 1 (g) He: N = %N A ~1,506.10% (hat)

Theo phuong trinh cdm ng 1 nguyén tir He hinh thanh kém theo to4 17,6 MeV
< nang luong tod bang E,

=N.17,6(MeV) = 1,506.10%.17,6(Mev) = 2,65.10*(MeV)
m, ; =7,014424(u) |
m,, =4,201506(u)
ny, = 1,007276(u)
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9.4.2. Dé 27/4 (B dé TSPH 1996)
Ngudi ta dung proton ¢6 dong nang k = 1,60 (MeV) ban vao hat nhan dimg
yén ;Li va thu duoc hai hat giéng nhau c¢6 cung dong nang.

a) Viét phuong trinh cia phan iing ghi r6 cic s6 Z va A

b) Tinh don~ nang k cia méi hat

c) Phan ing hay nhan nang toa hay thu bao nhiéu nang lugng? Ning luong nay c6
phu thudéc vao dong nang cta prown khong?
d) Néu toan bo dong nang cia 2 hat thu duoc & trén bién thanh nhiét thi nhiét luong
nay cé phu thuéc vao déng nang cua protéon khéng?
Huéng dan:

a) Phuong trinh phan ing: |H+ JLi—>2(5X)

_l+7_

A 4
2 41X = {He = [H+ 1Li > 2(3He)
143
Z=it2og
2

b) ky.? Ta cé:
AM =M, —M =(my; + mp ) - 2my, =0,0187u >0 —> tod ning luong

AE =|AM|c? =0,0187.631(MV/,).c* ~17,41(MeV) — khong phu thuoc k ,
Cc
Ap dung dinh luat bao toan ning lugng, ta cé:

(kp + mpc2)+ (D+ ml_icz) = Z(RHe + "l'icz)

€

kp +AE 1,6+17,4
B i —

kp +AE:2kHB —‘)kHc = =9,5(XMCV)

¢) AE =AMc’khong phy thuoc k|
Day la phan (ng toa nang luong.

d) Nhigt luong Q: Q =2ky, =k, + AE=19(MeV) —c6 phy thudc vao -k,

9.4.3. Dé 23/4 (B6 dé TSPH 1996).

Ngudi ta diing proton ban ph4 hat nhan Béri. Hai hat nhan sinh ra 1a Heli va X:
{H + 2Be - ‘;Hc +X

a) Viét ddy du phuong trinh phan iing (x4c dinh A, Zcta X) _

b) Biét ring hat nhan Be diing yén, proton c6 dong ning k, =5,45(MeV), He c6
vin t6c V vubng géc véi van t6e v, clia protén va o6 ddng nang ki, =4,00(MeV).
Tinh dong nang cla hat X.

c) Tinh nang luong do phan g toa ra.

(Chi-y: Trong céc tinh todn, cé thé 14y khéi lugng gén diing chia c4c hat nhan
tinh bang don vi u ¢6 gi4 tri bing s6 kh6i lugng A ctia ching)
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Huédmg dén:
a) Phan ing ddy du: |H + JBe — jHe + §X (v6i5X = §Li)
b) ky;? cb gian dé
P, +0=Py, +Py; Suyra: P}, =P2 + P},

> D R I 2 2
MLiVLi SMpVp + My Ve
myk;; = mpkp * mHekHc
mok, +myky. 1.545+4.4,0

m
¢) Ning luong cia phan img:
Ap dung ding luat bao toan nang luong:
(kp + mpc2)+(0+ maecz) = (k,s,‘= + chc2)+ (k[_i + chcz)
:3kp +AE=kHc +kLi
Ning lugng tod: AE =ky, +ky; —k, =2,125(MeV)

kpi = ~3,575(MeV)

CAC DE THI TRAC NGHIEM
Dé 1

Cdu 1. Van t6c¢ cla chat diém dao dong diéu hoa c6 do 16n cuc dai khi
A. Li do cuc dai B. Gia t6c cuc dai
C. Li d6 bing khong D. Pha cuc dai

Cadu 2. DSi v6i dao dong tudn hoan, khoadng thdi gian ngédn nhét dé vat trd vé trang
thdi ban ddu goi 12
A. Tén s¢ dao dong B. Pha dao dong
C. Chu ki dao dong D. Tin s6 géc

Cadu 3. Con lic 10 xo khéi lugng m, do cimg k = 100N/m, chu ky T = 0,314 (s) kh6i
lugng cua vat la
A. 025 kg B. 0,5kg C. 0,75kg D. 1 kg

Cdu 4. M6t vat dao dong diéu hoa véi bién dd A = 4cm, chu ki T = 2s va pha ban
ddu bing khong. Li do clia vt tai thoi diém t=5,5s 1a
A. 4cm B. 2cm C. -4cm D. 1,73cm

Cdu 5. Mot con léc 10 xo c6 kh6i lugng m = 400g dao dong véi bien d0 A =5 cm,
chu ky T = 1s. Luc hdi phuc cuc dai tdc dung 1én vat 1a:
A.04 N B.O8N C.IN D.1,2N

Cadu 6. Con lic 10 xo dao dong diéu hoa trén doan AB= 10 cm véi chuki T=2s.

. Toa dd, van t6c cla vat tai noi ddng ning béng 8 14n thé ning la:

A. x =11,67(cm);v £ 14,81(cm/s) B. x =%1,76(cm);v £ 14,18(cm/s)
C. x =%1,76(cm);v £ 14,81(cm/ s) D. x=%1,45(cm);v £ 12,81(cm/s)

Cau 7. Con lic 1d xo dao dong diéu hoa trén doan AB = 10 cm véi chu ki T = 1,5s.
Thdi gian ngén nhat dé con lic di hét quang dudng 95 cm 1a
A.6s B.7s C.8s D. 9s
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Caéu 8. Con lic 10 xo dao dong diéu hoi trén mat phing ngang véi T = 1,5s va bién
d6 A = 4 cm, pha ban ddu la 5?“.T‘u’nhtirlu'tct=()\.f:3tccf;t:;nsnd(}x:-2cm 14n thi

2005 vao thai diém
A. 1503s B. 1503,25s C. 1502,25s D. 1504,25s

Cau 9. Vat c6 tiét dién S, kh6i lugng m, dao dong diéu hoa theo phuong thing dimg
trén bé mat kh6i chat 1ong cé khéi luwong riéng D. Chu ky dao dong ctia vat l1a

A.Tzzn,f’—"ﬁ B.T=2n,/s—D-g— C T=2n |—— D.T=2n,}Dmg
SD m SDg S

Cau 10. Déng hé qua lac (coi nhur 1a con lic don) chay diing khi dat & mat d4t (ban
kinh trdi dat R = 6400km). Hoi khi dit déng hé & dé cao h = 500m (cling nhiét
do) thi méi ngay déng hé chay
A.Cham 6,75s  B.Cham 5,555  C.Nhanh 625s D.Nhanh 5,75s

Cadu 11. Vat tham gia déng thoi hai dao dong c6 phuong trinh: x, = 4+/3cos10mt cm
va X,=4sinl0nt cm . Van t6c cua vatkhit = 2s la

A. 125 cm/s B. - 125 cm/s C. 120,25 em/s D. 125,7 cm/s
Cdu 12. Diéu nao sau day 1a ding khi néi vé phuong dao dong ctia séng ngang?
A. Dao dong theo phuong ngang
B. Dao dong vuéng géc véi phuong truyén séng
C. Dao dong theo phuong truyén séng
D. Dao dong theo phuong thing dimg
Cdu 13. Diéu nao sau day 1a ding khi néi vé phuong dao dong cuia séng doc
A. Dao dong theo phuong ngang
B. Dao dong theo phuong thing dimg
C. Dao dong doc theo phuong truyén séng
D. Dao dong Vudng gbc v6i phurong truyén séng ‘
Cdu 14. Mot séng co hoc c6 van téc 240m/s va c¢é buée séng 3,2m. Tén s6 cha
séng la
A. f=100Hz B. f = 90Hz C.f=85Hz D. f=75Hz
Cédu 15. Hai nguén séng trén mit nude 1a S,, S, phat ra hai dao dong cung pha, séng
khéng suy gidm. Cho S,S, = 6,5 cm, tdn s6 = 80 Hz, van t6c séng v = 32 (cm/s). S6
dao dong cuc dai trén doan S, S, 13
A. 30 B. 31 C.32 D. 33
Cdu 16. Hai nguén séng trén mat nuée 1a S va S, phdt ra hai dao dong c6 phuong

trinh u = asinot va u, = acosot. Séng khong suy giam. Cho §,S, = 11A. S6
diém c6 bién do cuc dai trén §, S, 1a
A.21 B. 22 C.23 D. 24

Cdu 17. Nguén am S phat ra mot 4m c6 cong sudt P khong déi, truyén déng huéng
vé moi phuong. Tai diém A cdch S mét doan R, = Im, mifc cudng do 4m la 70
dB. Biét cuomg d6 4m chufin 13 I, = 10" W/m*. Mifc cudng dé am tai diém B
cdch nguén mot doan 10 m 1a
A. 40(dB) B. 45(dB) C. 50(dB) D. 55(dB)
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Cadu 18. Chon cau ding. Trong mdy phat dién:
A. Phin cam dimg yén, phan img chuyén dong
B. Phdn cam chuyén dong, phdn img ding yén
C. Phin cam ditng yén, chi c6 bo gép chuyén dong
D. Phén cam c6 thé ditng yén hodc chuyén dong
Cdu 19. Cong suét cia mét doan mach xoay chiéu dugc tinh bing cong thitc
A.P=UI B.P=ZI C.P=Zlcos¢ D.P=RFcos¢

Céu 20. Mach néi ti€p RLC gbém dién tr&d R = 60Q, cudn day thudn cam cé

—4
L= EH va tu dién cé dién dung C = 310
T 6n

machu =1 10+/2 sin100 7 t (V). Cudng do6 dong dién trong doan mach va cong
sudt tiéu thu cua doan mach c6 gia tri:
A l=11A;P=762W B.I=1 A;P= 60W
C.l=1,1A;P=726 W D.I=06A;P=216 W

Cdu 21. Mach xoay chiéu c6 tin s6 f = 50 Hz gém cu6n day c6 do tw cam L, dién
trd thudn r = 100Q néi ti€p véi tu dién C. Thay d6i dién dung ta thdy khi
C = C, va C = 2C, thi mach c6 ciing cong sufit nhung cudng do dong dién thi
vuong pha véi nhau. Gid tri cia L va C, la:

F. Hiéu dién th€ hai diu doan

-4 -4
ALsin, ¢ =Y p B iw e oy
T 4n n 2n
-4 ~4
= Al st F DL =i Oye s B
_ T 2n 2n 4n
. T S . . 510 .
Cdu 22. Mot dién trd R = 160 Q méic n6i tiép véi mot tu dién c6 C = r F réi
T

mic vio hiéu dién thé xoay chiéu 200V - 50Hz. Cudng d6 dong dién hiéu dung
di qua doan mach c6 gid tri:
A.1=071 A B. 1A C. 1,25A D. 1,67A

Cdu 23. Cong thitc ndo dudi day dién ta ding d6i véi mdy bién th€ khoéng bi hao
t6n ning lugng:

Ak Y s e p .M
I, U, U, ny I, n
Cdu 24. Trong doan mach RLC néi ti€p dang xay ra cOng hudng. Tang din tin s6
dong dién va giif nguyén céc thong s6 khac ctia mach, két ludn nao sau day ding
A. Hé s6 cong sudt cha doan mach giam
B. Cudng do hiéu dung ciia dong dién tang
C. Hiéu dién thé€ hiéu dung trén tu dién ting
D. Hiéu dién th€ hiéu dung trén cudn cdm giam

2 =

=
~
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Cdu 25. Hiéu dién th€ hai ddu doan mach la u = 1202 Sin100 7t (V), cudng do
dong dién trong mach la i = 24Sin (1007t + g) (A). Mach gém cubn day

] o - - . F . . -
cé L= —H, r=50Qn6i tiép vai tu dién C cb gia tri la
n

A 3.10*‘F B. l.lO“F C. ;2—.10"“13 D.C= 3.10"13
n 2n 3n i4

Cadu 26: Mach dién gébm bién trd R, cuén day thudn cam c6 L = = (H), tu dién c6
n

C= T (F). Hiéu dién th€ hai diu doan mach 1a 100V — 50Hz. Thay déi R dé
i

cong sudt cua mach dat cuc dai la
A.P. = 50W B.P. = 100W C.P,=150W D.P, = 200W

Cdu 27. Mach c6 bién trd R, cudn ddy thuin cam L, tu dién C, hiéu dién thé
u =102 sin100nt (V). Khi R =9 Q va R, = 16 Q thi mach c6 ciing cong sufit 1
A. 4W B.04v2 W C.0,8W D. 8W

Cdu 28. Cho hat nhan §He 14n luot c6 khai lugng 1a: 4,001506u, my = 1,00726u; m,

= 1,008665u; u = 931,5MeV/c’. Niang lugng lién két riéng cuia hat nhan ;He c6

gid tri ‘

A. 7066359 MeV  B.7,73811 MeV  C.6,0638 MeV  D. 5,631 1MeV
Cdu 29. Chu ki dao dong dién tir tu do trong mach LC dugce x4c dinh bdi hé thic:

L C 2n
A.T=2n1f— B.T=21:J: CT=— D.T=2n VLC
C L JLC

Cdu 30. Mach dao dong LC gém tu c6 C = 0,2 F va cuédn thudn cdm L = 2mH.

Biét cudng do dong dién cuc dai trén L 1a I = 0,5A. Khi cudng d¢ dong dién
trén L 12 i = 0,4A thi hiéu dién thé giita hai ban tu la

A. 20V B. 30V C. 40V D. 50V
Cdu 31. Mot kinh lip ¢6 do tu D = 10di6p. DO bdi gidc khi ngdm chimg & vo cuc 1a
A.G=135 B.G=2 CG=25 . D.G=3

Cdu 32. Mot thdu kinh thuy tinh hai mat 16i bing c6 cung bdn kinh R, tiéu cu 10cm
va chiét suit n = 1,5. X4c dinh bin kinh R ctia th4u kinh. '
A.R =5cm B.R = 10cm C.R =20cm D.R =40cm

Cdu 33. Vat phing AB vudng géc véi truc chinh clia mét th&u kinh hoi tu, cdch

thdu kinh khoang 20cm cho anh ciing chiéu véi AB va cao gép 2 14n AB. Tiéu
cu cua thau kinh 1a

A. f=40cm B. f=20cm C.f=1333cm D.f=3333cm

Cdu 34. Mot thiu kinh béng thuy tinh, chiét sudt n = 1,5 khi dat trong khong khi c6
d6 tu 12 4 diop. Khi nhiing vao trong nudc ¢6 chiét sufit n' = 4/3, tiéu cy cla thdu
kinh c6 gid tri
A. f=50cm B. f= 80cm C.f=100cm D. 120
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Céu 35. Kinh hién vi gém vat kinh L, ¢6 f, = 0,5cm va thi kinh L, ¢6 f, = 2cm;
khoang céch giita thi kinh va vat kinh 1a 12,5cm. D€ c6 anh & v6 cuc, vAt cin
quan sét phai dat truéc vat kinh mot khoang 12
A.4mm B. 5Smm B. 5,25mm D. 6,25mm

Cdu 36. Phét biéu nao sau day la sai khi néi vé dong nang ban ddu cuc dai clia cic
électron quang dién:

A. Khong phu thudéc cudng d6 dnh sdng kich thich
B. Phu thudc vao budc séng dnh sdng kich thich

C. Khéng phu thudc vao ban chét kim loai 1am catot
D. Phu thudc vao ban chét kim loai ding l1am cat6t

Céu 37. Dy phd nao trong cdc diy phé duéi day xudt hién trong phdn phé anh
sdng nhin thdy ctia phé nguyén tir hidro?

A.Ddy Banme  B. Day Braket C. Day Laiman  D. Day Pasen

Cdu 38. Hat nhan nguyén tir chi c¢é 82 proton va 125 notrén. Hat nhan nguyén tir
nay c6 ki hiéu: '

A. '"“Pb B. 2Pb C. oPb D. " Pb

Cdu 39. Trong thi nghiém giao thoa Iang , khoang cich tir van sdng bac 2 dén van
sdng bac 7 1a 4,5mm. Biét a = Imm; khoang céch tir hai khe dén man D = 1,5m.
Budc séng dnh sdng 1am thi nghiém la

A.046p B.0OSp C.06p D. 0,74
Cdu 40. Trong céc loai tia phéng xa, tia nao khong mang dién?
A.Tia a B. Tia B* C.Tia B~ D. Tia y

Céu 41. Trong thi nghiém giao thoa dnh sdng véi khe Iang: khodng cdch S,S,= a = 4mm,
khodng céch tir Sva S, d&n man quan st D = 2m. Giita hai diém P, Q d6i xing nhau
qua van sdng trung tdm c6 11 van séng, tai P va Q 12 hai van sdng. Biét PQ = 3mm.
Butc séng do nguén phét ra nhan gi4 tri
A.A=060pm B.A=050um C.A=065um D. A=0,67p

Céu 42. Gi6i han quang dién cia Bac 12 A,= 0,25 m. Mu6n bit mot e ra khoi
Bac c4n t6n néng luong t6i thiéu 1a
A.9.10") B. 7,95.10"%) C.9,36.10") D. 1,6.10")

Cdu 43. Diéu nao sau day 1a diing khi n6i vé tat can thi ctia mét
A. Mit can thi 12 mét khong nhin rd duge nhilng vét & xa
B. D6i v6i mit can thi, khi khong diéu tiét, tiéu diém cha thuy tinh thé nam

trudc vong mac
C. Piém cuc cin ciia mét c4n thi & gdn mét hon so v6i mét binh thudmg
D. A, B va C déu diing

Cdu 44. Phép phan tich quang phé c6 tién loi
A. Don gian, cho két qua nhanh
B. R4t nhay, chi cdn mét miu nho
C. C6 thé phan tich dugc cac vat phat sdng & xa
D. T4t ca céc tién loi trén
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Céu 45. Diéu ndo sau day la sai khi néi vé tia héng ngoai?
A. Tia hong ngoai ¢6 budc séng tir 0,75 um dén Imm
B. Tia héng ngoai ¢6 mau do
C. Tia héng ngoai do cdc vat nung néng phat ra
D. Tia héng ngoai ¢6 tic dung nhiét

Cdu 46. Hat nhan ) Ne c6 kh6i luong 1a my, = 19,986950u. Cho biét m, = 1,00726u;
m, = 1,008665u va lu=931,5 MeV/c’. Nang luong lién két riéng cla ) Necé
gid tri
A. 5,66625MeV  B. 6,626245MeV C. 7,66225eV D. 8,02487MeV

Cdu 47. Chiéu biic xa c6 bude séng A= 0,546 1 m, coOng sudt 1,515W lén bé mat
catot cia mot té€ bao quang dién thi duge dong quang dién bdo hoa c6 cuong do
I, =2.107" A. Hiéu suat lugng tir ¢6 gid tri:

A.H=05.10" B.H=03.107 CH=0510°" D.H=03.10*

Céu 48. Cho nang lugng lién két riéng: cia a la 7,10Mev; clia urani U234 la
7,63Meyv; cua thori Th230 la 7,70Mev. Nang lugng toa ra khi mét hat nhan
U234 phéng xa o tao thanh Th230 Ia
A. 12 MeV B. 13 MeV C. 14 MeV D. 15 MeV

Cau 49. Coban 5 Co phéng xa " v6i chu ky ban ra T = 5,27 nam. Thi gian dé

75% khéi lugng ctia mot khéi chat phéng xa 3, Co phén rd hét 1a
A. 2,635 nam B. 2,57 nam C. 7,905 nam D. 10,54 nam
Cdu 50. Dung prroton ¢6 W, = 1,20MeV ban vao hat nhan Li dimg yén thi thu

duge 2 hat nhan jHecé cing van téc. Cho m, = 1,0073u; my; = 7,0140u;
my, = 4,0015u vi lu =931MeV/c*. Dong ning cia méi hat ;He la
A. 0,6 MeV B. 7,24 MeV C. 8,52 MeV D. 9,12 MeV

Dé 2

Ciu 1. Xét mot dao dong diéu hoa. Hiy chon phat biéu diing :
A. Thé niing va dong néing vuong pha  B. Li d6 va gia téc ddng pha
C. Vén tdc va li d vudng pha D. Gia toc va vén tc dong pha

Ciu 2. Vit dao dong diéu hoa theo phuong trinh: x= 4sin(2nt + g) (cm). Vat di

qua vj tri can bing lan thir 7 vao thoi diém:

A.3s B. 3,25s C.6s D.6,5s

Ciu 3. Vit dao dong diéu hoa khi c6 1i do x = 0,5A (v&i A la bién d¢ dao dong) thi
A. Dong nang bing thé ning B. Thé ning bing 1/3 dong ning
C. Dong nang bing Y thé nang D. Thé niing bing 4 dong ning

Ciu 4. Vit dao dong diéu hoa: Thoi gian vat di tir vi tri can béing dén bién 1a 0,2s.
Chu ki dao dgng cua vit la
A.04s B. 0,8s C. 1.2s D. 1,6s
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“au 5. Vit dao ‘déng diéu hoa: khi van téc vat bﬁng 40cm/s thi li d0 cua vat la 3cm;
khi van tdc bing 30 cm/s thi li d6 cia vét 1a 4 cm. Chu ki dao déng cua vt la

A.1/5s B. ls‘-s C.05s D. X

10

“au 6. Con lic 10 xo ¢6 khbi lugng m = 100 g, tan s6 f =2 Hz (lay n*=10). P
cirng cua 16 xo la:
A. 6 N/m B. 16 N/m C.26 N/m D. 36 N/m

>du 7. M6t con lac 10 xo ¢ khéi lugng m = 400g dao dong véi bién do A = 8 cm,
chu ky T=0,5s. Lyc hoi phuc cuc dai tac dung 1én vit la:
A.4N B.4,I12N C.5N D.5,12N

“du 8. Mot vét dao dong diéu hoa ma cir sau 0,5s thi dong nang va thé ning cua
vit lai bing nhau. Chu ky dao déng cua vat la:
A.ls B. 2s C.4s D. 6s

>&u 9. Hai dao dong diéu hoa ciing phuong, ciing tan sb c6 bién do va pha ban dau

lan lugt la: A, = lcm, ?, =g s A, =J§cm,(p2 =n. Dao dong tong hop c6 bién d§:
A.1cm B.1,5¢cm C.2cm B.2,5¢cm
“du 10. Mot ngudi quan sat mdt chiéc phao trén mat bién thay né nhé cao lén 5

lan trong 8 gidy va thay khoang cach 2 ngon séng ké nhau 1a 2m. Vén tdc
truyén song bién la:

A. lm/s B.2m/s - C.4m/s D. 8m/s
“u 11. Trong séng dimng khodng cach gitra niit va bung ké nhau bing

A. Mjt bude séng A B. Nira buée séng A -

C. M6t phan tur bude séng A D. Hai buéc séng A

Céu 12 Hai dlem cich ngudn 4m nhﬁ'ng khoing 6,Im va 6,35m trén phuong
truyén. Tan s6 4m 680Hz, van tdc truyén 4m trong khong khi la 340m/s. Do
léch pha ciia séng 4m tai hai diém do la :

A.Ap=n(rad) B.A¢=2n(rad) C.Ap=w2 (rad) D. A¢ =n/4 (rad)

Céu 13. Trong thi nghiém vé giao thoa séng trén mit nudc, hai ngudn két hop A
va B dao dong véi tan s f = 20Hz va cing pha. Tai mot diém M cach A va B
nhirng khoang cach d, = 16 cm; d; = 20cm séng cé blén do cye dai. Gitra M va
dudng trung tric cua AB cd 3 ddy cuc dai khaC. Véan toc truyen song trén mat
nudc la :

A.20 cm/s B. 10 cm/s C. 40 cm/s D. 60 cm/s

Cau 14. Ngudn séng & O dugc truyén di theo phirong Oy. Trén phucmg néy c6 hai
diém P va Q cach nhau PQ = 15 cm. Biét tin so song la 10Hz, van tdc song
v = 40 cm/s, bién d6 a = Icm khong dbi khi song truyén. Néu tai thoi diém nao
do P c6 ly d§ 1cm thi ly d6 tai Q la:

A.0 B.0,5cm C.lcm D.2cm

Céu 15. MOt séng am truyén tir khong khi vao nudce. Séng 4m d6 & hai mdi trudmg cb:
A. Cung bién d9 B. Cung budc song
C. Cung tin s6 D. Ciing vén tdc truyén



Ciu 16. Dy dai | = 90 cm c6 hai dau c6 dinh dang c6 song dimg. Biét van toc
truyén song trén ddy v = 40 m/s, tan s6 £'= 200 Hz. S6 bung séng dimg trén day la:
A.6 B.8 C.9 D. 12

Cau 17. Cuong d6 dong dién luén sém pha hon hiéu dién thé & hai dau doan mach khi:
A. Poan mach ¢6 L va C méc ndi tiép
B. Poan machc6 Rva C mac noi tiép
C. Poan mach ¢6 R va L mic ndi tiép
D. Boan mach chicé L

Cau 18: Trong mach dién xoay chiéu dién nang tiéu thy trung binh trong mot chu
ky phu thudc vao:

A.Tan s f B. Hé s cong suat cos
C. Hiéu dién thé hiéu dung D. Tat ca cac yéu to trén

Ciu 19. Mot doan mach gdm mot dién tro' thuin mac ndi tiép véi mot tu dién. Biét
hiéu dién thé hiéu dung ¢ hai dau doan mach la 100V, & hai dau dién tré 1a 60V.
Hiéu dién thé hiéu dung & hai dau tu dién la:

A. 40V B. 60V C. 80V D. 100V

-3
Cau 20. Mach RLC néi tiép: cudndiay cor=40Q, ddtycam L = -51— H; C=l—0— F;
T

5w

hiéu dién thé hai diu doan mach c¢6 f = SO0Hz. Gia trj ciia R dé cong suit toa
nhiét trén R cuc dai la:
A. 40Q B. 50Q2 C. 60Q D. 70Q

Cau 21. Vi cing mdt cdng suét can truyén tai, néu ting hiéu di¢n thé hiéu dung &
noi truyén di 1én 10 1an thi cong suat hao phi trén dudng day
A.Giam 101dn  B.Tang 10lan  C.Giam 100 lan D. Tang 100 lan

Ciu 22. Mach RLC néi tiép: cudn ddy thuan cam c6 do ty cam thay ddi dugc; dién
trd R = 100Q; hiéu dién thé hai dau doan mach u=200\5 sin 100wt (V). Khi
thay ddi hé sb tir cam ciia cudn déy thi cuong d6 dong dién hiéu dung cé gia trj
cuc dai la
A2 A B.2A C.2v2 A D.4A

-
Céu 23. Mach RLC néi tiép: cudn day thuan cam ¢6 L = %H; C= % F; hiéu
" dién thé hai ddu doan mach u=100v2sin100mt(V). Gié trj cia R dé cong suét
toa nhiét cia mach cyc dai la:
A. 100Q2 . B.150Q C. 200Q D. 250Q
Ciu 24. Dién tich cia tu dién trong mach dao dong LC bién thién theo phuong
trinh q = Qgsinwt. Cudng do dong dién qua cudn day co gia trj cyc dai la

0% 9% L

A L= B.I'= S
0= 0Qp > 5 e
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au 25, Trong mach dao dng LC, tu di¢n C c6 gia trj giam tir gia tri cuc dai Qp
dén 0 sau thoi gian

A.t=I B.t=T . C.t='I D.t=2T
2 4
au 26. Cong thirc tinh nang lugng dién tir cia m§t mach dao dong LC la:
2 2 2 2
A.W=&- B.W=g°— c,w=.QL D.W:&_
(& 2C L 2L
du 27. Trong cdc méi truong sau, séng dién tir truyén dugc trong cdc mdi trudng:
A. Chét rin B. Chit long
C. Chét khi + D. Ca 3 méi trudng trén

au 28. Khi méc tu C, vao mach dao djng thi mach thu dugc séng c6 bude song
A1 = 100 m, khi thay ty C, bang tu G, thl mach thu dugc séng JL; 75 m. Vay
khi mic hai tu ndi tiép véi nhau rdi méc vao mach thi mach bét dugc song cb
budc song la:
A.40m B.60 m C.80m D. 120 m

au 29. Khung dao dong LC ¢6 C = 10 pF, L = 0,1 H. Tai thoi diém uc =4 V thi
cudng d6 dong dién i = 30 mA. Cudng d§ dong di¢n cyc dai trong khung la:
A.40 mA B. 50 mA .C. 60 mA D. 80 mA :

du 30. Trong mach dao dong LC ly tudng: cir sau nhirng khoang thdi gian nhu
nhau t, thi ning lugng trong cudén cam va trong tu dién lai bing nhau. Chu ky
dao ddng riéng ctiia mach la:
A T=2 B.T =2t C. T2

2 4

Au 31. Vit kinh cua mdy anh c6 tiéu cy f = 5 cm. Dung may anh nay chup mét
vt & xa, khoang céch tir vat kinh dén phim lic nay bing
A.5cm B. 10 cm
C.2,5cm D. Khéng xéac dinh duge

‘Au 32. Goi oy la géc trong tryc tiép vat; a I géc trong anh cia vat qua kinh. Do
boi giac cua kinh la:

D.T =4t

A G B.G=20 clg=  p.G-2%
a, o tga, tga
‘Au 33. Guong cdu Idm ban kinh R = 20 cm. Vit sang AB dat vudng goc truc
chinh, cach guong doan d = 20cm. anh A’B’ tao bdi guong
A. La anh that nho hon vét va cach guong 15cm
B. O xa vé cuc
C. C6 khoang cach vt va anh bang 0
D. La anh thét cao gép 2 lan vat
‘Au 34, Vit sang AB dit vudng goc truc chinh cua thau kinh & hai vj tri cach nhau
doan a qua thau kinh tiéu cyr f= 6cm déu cho anh cao gﬁp 3 lan vét. Doan a béng;
A. 4cm B. 5cm C. 8cm D. 32cm




Céu 35. Mot mét c6 khoang nhin ro gin nhat cach mat 40 cm. Ngudi ny deo sat
mat mot kinh ¢6 do tu D = 1,5 didp thi doc duge sach gan nhat cach mat:
A.l5cm B. 20 cm C.25cm D. 30cm

Ciu 36. Mt vét phing nho AB dit trude man anh, cach man 90 cm. Dit thau kinh
hdi tyu gilra vat va man thi tim duoc hai vj tri cua thau kinh cho anh rd nét trén
man, biét anh nay gap 4 lan anh kia. Tiéu cu cta thau kinh la:

A.l5cm B.20 cm C.25cm D. 30cm

Ciau 37. Vit sing AB dit vudng goc truc chinh cua thau kinh ¢ tiéu cy f cho anh
A’B’ cling chiéu vt, cao gap 2 lan vat va cach vat 5 cm. Tiéu cyr cia théu kinh la:
A.5cm B. 10 cm C.15¢cm D.20cm

Céu 38. Vit sang AB dat vudng goc truc chinh cia mgt quang cu cho anh A’B’
cung chiéu AB va xa quang cu hon vat. Quang cuy nay la:

A. Guong phing B. Thau kinh hi ty
C. Guong cau 16i C. Thau kinh phén ky

Cau 39. Goi a la khoang céch hai khe S, va S, D la khoang cach tir S;S; dﬁm man ;
b la khoang cach 5 khoang vén ké nhau. Budc song ciia anh sang don sic do la :
A. K=l BA=22 -8 D.dos

3D ‘ D | 2,5D SD

Céau 40. Trong thi nghiém giao thoa anh sang (khe Young), hai khe cach nhau
a = 0,5 mm va cach man quan sat 1,5m. Budc song anh sang dung trong thi
nghiém 12 0,5um. Tai diém M céach van trung tim mot khoang 3,75mm la:

A. Vin sang bac 3 B. Vin tdi bac 3

C. Vén sang béc 4 - D. Van t6i béc 4
C#u 41. M6t anh sang don sic duge dic trung bai:

A. Vin téc truyén B. Cuong do sang

C. Chu ky D. Phuong truyén

Cau 42. Ta c6 thé kich thich cho nguyén tir, phin tir ctia cdc chét phat sing bing
cach cung cap néng lugng dudi dang:
A. Nhiét ndng B. Dién ning
C. Quang néing D. T4t ¢4 c4c chu trén

Ciu 43. Trong thi nghiém giao thoa anh séng cia khe Young, khi ta che mét trong
hai khe bdi mdt ban méng c6 chiéu day 1, chiét suat n thi:
A. Khoang vén i thay doi
B. Khoang vén i khéng thay dbi, hé vin dich mot doan xo vé phia khe bj che.
C. Hé van dich mdt doan x, vé phia khe khong bj che
D. Ca 3 y trén déu sai

Ciu 44. Trong thi nghiém Young vé giao thoa anh sing, ngudi ta sir dung énh séng
don séc c6 bude song 0,6 pm. Hai khe cach nhau a = 0,9 mm va cach man quan
sat 1,8m. Van sang béc 4 cach van sang trung tim mgt khoang la:
A. 3,2 mm B.4 mm C.4,4 mm D. 4,8 mm
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du 45. Trong thi nghiém Young vé giao thoa 4nh sang, khoang cach giita hai khe
a = | mm, khoang cach tir hai khe dén man D =2 m. Chiéu d(”mg thot hai birc xa
don sic c6 A, = 0,5 pm va A, = 0,6 pm vao hai khe thi thiy trén man c6 nhimg
vi tri tai do6 van sang cua hai birc xa tring nhau, goi la van trung. Khoang cach
nho nhat giira hai van tring la:
A.4 mm B.5 mm C.6 mm D. 7,2 mm
du 46. Dong ndng ban dau cuc dai cua electron quang dién khi tach khoi kim loai
khi chiéu 4nh sang thich hgp khong phu thudc vao :
A. Tén s6 cua anh sang kich thich B. Budc song cua anh sang kich thich
C. Ban chat kim loai diing lam catét D. Cudng d ctia chim sang kich thich
Au 47. Trong céc anh sang don sic sau, anh sang nao thé hién tinh chat hat rd nhat
A. Anh sang tim B. Anh sang lam
C. Anh séang mau do | D. Anh séng luc
‘Au 48. Buc xa co6 budc song A = 0,2um
A. Thudc viing 4nh sang nhin thdy ~ B. La tia hong ngoai

C. La tia tir ngoai D. La tia Ronghen
‘au 49. Cac birc xa trong ddy Laiman thudc vé dai nao cuia song dién tir
A. Nhin thay dugc B. Tir ngoai
C. Hong ngoai D. M4t phén tir ngoai, mdt phan nhin thay
‘au 50. Gidi han quang dién cua Kali 1a 0,578 pm. Cong thoat cia né 1a
A.2,15eV B. 2,35eV C.2,45eV D. 2,5¢V
Dé 3

‘du 1. Mach dao dong LC gém tu ¢6 C = 0,2 u F va cudn thudn cam L = 2mH. Biét
cudng d6 dong dién cuc dai trén L 12 I, = 0,5A. Khi cudng d6 dong dién trén L
1a i = 0,4A thi hiéu dién thé€ giira hai ban tu la
A. 20V B. 30V C. 40V D. 50V

'du 2. Mach dao dong c6 C = 6nF, L = 6 p H. Do mach c6 dién trd R =0,5Q, nén
dao dong trong mach tit din. D€ duy tri dao déng véi hiéu dién thé cuc dai giita
hai ban tu dién 12 U, = 10V, thi phai b8 sung ning luong cho mach mot cong
sudt bao nhiéu.

A.P=0,025W B.P=0,05W C.P=0,25W D. P =0,005W

‘Gu 3. Bude séng cua vo tuyén c6 tan s§ 1a 100MHz truyén trong chan khong la:
A.3.10°m B. 2,98m C. 3.10"m D. 4,8.10°m

'du 4. Mach chon séng clia mdy thu séng v6 tuyén gém cudn cam L= 50p H va
mot tu xoay. Dién dung ciia tu xoay c6 gid tri bao nhiéu thi mdy thu dugc séng
c6 bude séng 120m?

A. 8.10°F B.8.10"'F C. 3,2.10"°F D. 3,2.107F
"du 5. Mot kinh hip ¢6 d6 tu D = 10diop. D6 boi gidc khi ngdm chimg & v6 cuc 1a
A.G=15 B.G=2 C.G£25 D.G=3
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Cdu 6. MOt thau kinh thuy tinh hai mat 161 bang c6 cung bdn kinh R, tiéu cu 10cm
va chiét sudt n = 1,5. Xdc dinh bdn kinh R cta thiu kinh.
A.R =5cm B. R = 10cm C.R =20cm D. R =40cm

Cdu 7. Vit phang AB vuéng géc vdi truc chinh cia mot thau kinh hoi tu, cach thiu
kinh khoang 20cm cho anh cung chiéu véi AB va cao gip 2 1an AB. Tiéu cu cua
thdu kinh la
A.f=40cm B.f=35cm C.f=30cm D.f=25cm

Cdu 8. Mot théu kinh bang thuy tinh, chiét suat n = 1,5 khi dat trong khéng khi c6
dé6 tu la 4 diép. Khi nhing vao trong nude co chiét sudt n = 4/3, tiéu cu cua thiu
kinh co gia tri
A. f=50cm B. f = 80cm C.f=100cm D. Dép s6 khéc

Cdu 9. Mot kinh hién vi gém vat kinh L, ¢6 tiéu cu f, = 0,5cm va thi kinh L, cé tiéu
cu f, = 2cm; khoang céch gitta thi kinh va vat kinh 0,0,= 12,5cm. D€ c6 anh &
v6 cuc, vit cidn quan sét phai dat trude vat kinh mét khoang d, 1a
A. 4mm B. 5Smm C.5,25mm D. Pép s6 khéc

Cdu 10. Hai thiu kinh mong ¢6 tiéu cu ldn luot la f,= 10cm va f, = - 20cm ghép sét
nhau s€ twong duong véi moét thau kinh duy nhét ¢6 d6 tu
A.D=-10di6p B.D=-5diop C.D=5didp D. D = 10 di6p

Cdu 11. Vat sang AB vudng géc véi truc chinh cia mét guong cdu s& c6 anh A'B’
cing chiéu, cé bé cao bing 0,5AB. Néu di chuyén AB lai gin guong thém 6cm
thi anh vén ciing chiéu va bang 0,6AB. Tiéu cu cla guong la
A.f=-12cm B. f =-24cm C.f=-18cm D. Dép s6 khéc

Cdu 12. Tia sdng di tir khong khi vio chét 1dng trong subt véi géc t6i i = 45° thi
goéc khiic xa r=30°. Géc gidi han giita hai méi trudng nay 1a
A.30° B. 45° C.60° D. Dép s6 khic

Cdu 13. Lang kinh c6 géc chiét quang A = 30°, chiét sufit n = J2 . Tia 16 truyén
thing ra khong khi vuong géc v6i mat thit hai cia lang kinh khi géc t6i i c6 gi4 tri:
A.30° B. 45° C.60° D. Dép s6 khéc

Cdu I4. Phét biéu ndo sau day 12 sai khi néi vé dong nang ban ddu cuc dai ciia céc
électron quang dién:
A. Khong phu thude cudng dg dnh sdng kich thich
B. Phu thuéc vao budc séng dnh sang kich thich
C. Khéng phu thudc vao ban chét kim loai 1am catot .
D. Phu thudc vao ban chét kim loai dung 1am cat6t

Cdu 15. Day phé ndo trong céc diy phd dudi day xudt hién trong phdn phé énh

_ sing nhin thdy ctia phé nguyén tir hidro?

A.Ddy Banme  B. Diy Braket C. Day Laiman  D. Day Pasen

Cadu 16. Chiéu biic xa c6 buée séng A= 0,546 u m, cong sudt 1,515W Ién bé mat
catot cia mot t€ bao quang dién thi duge dong quang dién bdo hoa c6 cudng do
I, =2.10"" A. Hiéu sudt luong tir c6 gid tri:
A.H=05.10" B.H=03.107 CH=05.10° D.H=03.10*
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Zdu 17. Cho nang luong lién két riéng: cia a l1a 7,10Mev; cua urani U234 ]a
7,63Meyv; cia théri Th230 1a 7,70Mev. Niang lugng tod ra khi mét hat nhan
U234 phéng xa a tao thanh Th230 la

A. 12 MeV B. 13 MeV C. 14 MeV D. 15 MeV
Cdu 18. Mot nguén phéng xa c6 chu ki ban rd T va tai thoi diém ban ddu c6 32N,

hat nhan. Sau cdc khoang thoi gian —;‘— 2T va 3T, s6 hat nhan con lai 14n luot

bing bao nhiéu?
A.24N,,12N,,6N, B. 16v2N,,8N,,4N,
C. 16N,,8N,,4N, D. Dép s6 khic

Céu 19. Cho phéan ing hat nhan: (Li+ p — jHe+ jHe. Biét m, = 7,014u;
m, = 1,0073u; m .= 4,0015u. Nang lugng toa ra trong moét phan ri la

A. 20MeV B. 17MeV C. 16MeV D. 14MeV
Céu 20. D€ do chu ky bén rd T ciia mot chat phéng xa ngudi ta ding mdy dém
xung. Trong t, gi& ddu tién mdy dém duge n, xung; trong t, = 2t, gio ti€p theo

mdy dém duoc n, = %n, xung. Chu ky T cé gié tri:

A.T=t/2 B.T=t,/3 C.T=t/4 D. Dép s6 khic

Cdu 21. MOt vat c6 khéi luong 2g dao dong diéu hoa véi bién do 2cm va tdn s6
5Hz. Co nang cla vat la
A.E=2.10"] B.E=3.10"]J C.E=4.10") D.E=5.10"]

Cdu 22. Con lic I1d xo khéi lugng m, do cimg k, dao dong véi chu ky T, = 0,4s. Con
lic 15 xo khéi lugng m, do cing k, dao dong véi chu ky T, = 0,3s. Con léc 15 xo
kh6i lugng m, d6 cimg (k, + k,) dao ddng vé6i chu ky 1a
A.0,7s B. 0,24s C.0,5s D. 1,4s

Cdu 23. Con lic 1d xo khéi luong m, d6 cimg k = 100 N/m, chu ky T = 0,314 s.
Khéi lugng cuia vat 1a
A.0.25 kg B. 0,5kg C. 0,75kg D. 1 kg

Cdu 24. Mot vat khéi lugng 250g treo vao 10 xo ¢6 k = 100N/ m. Dua vat dén vj tri
céch vi tri can bing 2cm réi truyén cho van t6c 40+/3 cm/s. Bién do dao dong
cua vat la
A.2cm B. /3 cm C.23cm D. 4cm

Céu 25. Mét con lic 10 xo c6 khéi ligng m = 400g dao dong véi bién 6 A =5 cm,
chu ky T = 1s. Lyc hdi phuc cyc dai tic dung 1én vt Ia
A.04N B.0,8N C.IN D.1,2N

Cdu 26. Tai cing mét vi tri dia ly, n€u chiéu dai cia con lic don giam 4 14n thi chu
ki dao dong diéu hoa ciia né .

A. Tang 2 l4n B. Giam 4 l4n C. Gidm 2 14n D. Tang 4 14n

Cdu 27. Con lic 1d xo dao dong diéu hoa trén doan AB = 10 cm véi chu ki T = 1,5s.
Thoi gian ngén nhat dé con lic di hét quing dudng 95 cm I
A. 6s B.7s C. 8s D.9s

~»
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Cau 28. Con lic 15 xo dao dong diéu hoi trén mat phang ngang véi T = 1,5s va bién

do A =4 cm, pha ban dau la 2 . Tinh tir lic t =0 vat c6 toa dé x = - 2 cm ldn

6
thir 2007 vao thoi diém
A. 1503,25s B. 1504,25s C. 15045 s D. 1504,75s
Cau 29. Diéu nao sau day la ding khi n6i vé phuong dao dong cua séng ngang?
A. Dao dong theo phuong ngang
B. Dao déng vuéng géce véi phuong truyén song
C. Dao dong theo phuong truyén song
D. Dao déong theo phuong thing ditng
Cdn 30. Mot séng co hoc ¢6 vin téc 240m/s va cé bude séng 3,2m. Tén s6 cla
song la
= 100Hz B. f =90Hz C.f=85Hz D. f=75Hz
Cdu 31. Hai nguén séng trén mat nude la S, S, phét ra hai dao déng ciing pha, séng
khong suy giam. Cho S,S, = 6,5 cm, tin s6 f = 80 Hz, vén t6c séng v = 32 cm/s.
S6 dao dong cuc dai trén doan S;S, 1a

A. 30 B. 31 C. 32 D. 33
Cau 32: T6 hop nao duéi day cho don vi cia cudng dé am?
A.dB B. J/(s.m?) C. J.s/m? D. N/m’

Cdu 33. Mot soi day dai | = 1,05m duoc gan c6 dinh hai ddu. Kich thich cho day
dao dong vé6i tdn s6 f = 100 Hz thi thdy trén day c6 7 bung séng dimg. Vén téc
truyén séng trén day la
A 30 m/s B. 25 m/s C.36 m/s D. 15m/s

Ciu 34. Mt nguoi quan sat mot chiéc phao trén mat bién thay nd nhd cao len 5
lan trong 8 gidy va thdy khoang cach 2 ngon soéng ké nhau la 2m. Vén tdc
truyén song bién 1a :

A 1 m/s B.2m/s C.4m/s D. 8m/s

Céu 35. Mach xoay chiéu c6 tin s6 f = 50 Hz gém cuén day c6 d6 tu cam L, dién tro
thadn r = 100Q néi ti€p véi tu dién C. Thay déi dién dung ta thdy khi C=C, va
C= 2C, thi mach c6 ciing cong suit nhumg cudng dé dong dién thi vuéng pha véi
nhau. Gid tri cia L la

AL:EH B.L=EH C.L=—H D.L=—H
n n n 27

-4
5.10 F réi
6n
mic vao hiéu dién th€ xoay chiéu 200V - 50Hz. Cudng d6 dong dién hiéu dung
diqua doan mach c6 gi4 tri:
Al=071A B. 1A C. 1,25A D. 1,67A
Cdu 37. Trong doan mach RLC néi ti€p dang xay ra cOng hudng. Tang din tdn s8
ding dién va giit nguyén cdc thong s6 khéc clia mach, két ludn nao sau day ding
A.Hé s6 cong suat ciia doan mach giam
B. Cudng d6 hiéu dung cla dong dién ting
C.Hiéu dién thé hiéu dung trén tu dién ting
D.Hiéu dién thé hiéu dung trén cudn cam giam

Cdu 36. Mot dién tré R = 160 Q mic n6i ti€p v6i mét tu dién c6 C =
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Cdu 38. Mic cudn day c6 dién trd thudn r = 10Q vao mét mach dién xoay chiéu
c6 hiéu dién thé u = 5sin100 7t (V). Biét cuong dong dién qua mach 1a 0,25A.
Tinh cong sudt tiéu thu cla cudn day.

A. 0,425W B. 0,525W C. 0,625W D. 0,725W

Cdu 39: Mach dién gobm bién tré R, cudn day thudn cam c6 L = 2 (H), tu dién cé
n

-3
c = 1% (F). Hieu dién the hai ddu doan mach 1a 100V - 50Hz. Thay d6i R dé
b1

cong sudt cua mach dat cuc dai la
A.P,=5W B.P,=100W CP,=I15W D.P = 200W

Cdu 40. Mach ¢6 bién trd R, cuén day thudn cam L, tu dién C, hiéu dién thé¢
u = 1042 sin100mt (V). Khi R =9 Q va R, = 16 Q thi mach ¢6 cung cong suit
P.Gidtricua P la
A.4W B.04V2 W C.0,8W D. 8W

Cdu 41. Gi6i han quang dién cua Bac la A,= 0,25um. Mu6n biit mot e ra khoi
Bac cén t6n nang lugng t6i thiéu 1a :

A.9.10"] B. 7,95.10™"] C.9,36.10™"J D. 1,6.10"J

Cdu 42. Kim loai dung 1am am cuc c6 gi6i han quang dién A, = 0,3.}1 m. Coéng
thodt cua dién tir ra khoi kim loai.

A . 14leV B.4,14 eV C.2,56eV D.3,14eV

Cau 43. Cat6t cia mot t€ bao quang dién c6 cong thodt 1a 7,2.10"°). Chiéu vao
catot anh sdng cé budc séng A= 0,180um. Dong nang cuc dai cua électron
quang dién khi bt ra khoi cat6t 1a
A. Egp = 10,6.10"] B. Esii=7,2.10""

C. Pép s6 khac D. Eypn= 3.8.10")

Cdu 44. Trong mot t€ bdo quang dién, ngudi ta c6 thé 1am triét tieu dong dién bing
mot hiéu dién thé ham Ug= 1,2V. Tim vin t6c ban ddu cuc dai cla cidc quang
électron.

A.55.10° m/s B.6,5.10° m/s C.7.5.10° m/s D. 8,5.10° m/s

Cdu 45. Phép phan tich quang phé cé tién loi
A. Don gian, cho két qua nhanh
B. Rit nhay, chi cin mot mdu nho
C. C6 thé phan tich duge cdc vat phit sdng & xa
D. Tat ca cdc tién lgi trén

Cdu 46. Diéu nao sau day 12 sai khi néi vé tia héng ngoai?

A. Tia héng ngoai ¢6 bude séng tir 0,75 pm dén Imm
B. Tia héng ngoai ¢c6 mau do

C. Tia héng ngoai do cdc vt nung néng phit ra

D. Tia héng ngoai c6 tdc dung nhiét
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Cau 47. Trong thi nghiém giao thoa ling, khoang cdch tir van sdng bac 2 dén van
sdang bac 7 1a 4, 5mm. Khoang cich giira hai khe a = lmm; tir hal khe dén man
D = 1,5m. Buéc séng anh sdng la

A.04pn B.0O5Su C.0,6pu D.0,7n
Cdu 48. Trong thi nghiém giao thoa cua ling, khoang céch gitra hai khe a = 4mm,
tir hai khe dén man D = 2m. Trén doan P, Q d6i xing nhau qua van sing trung

tam c6 11 van sang (tai P va Q la hai van sang). Biét PQ = 3mm. Budc séng dnh
sang la

A.04pn B.0Sp C.06p D.0,7pn

Cau 49. Chiéu birc xa dién tir ¢6 bude séng A = 0,4 um, cong sudt 2W vao bé mit
catot cua té€ bao quang dién thi tao ra mot dong dién bao hoa cé cudng do 1. Biét
hiéu sudt luong tir la 1%. Cudng do dong quang dién bio hoa Ia
A. 2,33 mA B.3,22 mA C.Dips6khic D. 644 mA

Cdu 50. Hat nhan })Ne c6 kh6i luong Ia my, = 19,986950u. Cho biét m, = 1,00726u;
m, = 1,008665u vd lu = 931,5 MeV/c’. Nang luogng lién két riéng cia 2 Necé
gid tri
A.5,66625MeV  B. Ddp s6 khic  C. 7,66225eV D. 8,02487MeV

Dé 4
Cau 1. Vat m dao dong diéu hoa véi bién do A = 2 cm, chu ky T = 1 s va pha ban
ddu 1a —-—Sg- . Khi vat ¢6 ly dé x = - 0,5 cm thi gia téc cia vat 1a

A.a =-02m/s’ B.a = 0,3 m/s’
C.a = 04 m/s’ D. Dédp s6 khéc
Cdu 2. Diéu ndo sau day Ia sai khi néi vé tia héng ngoai va tia ti ngoai
A. Tia héng ngoai va tia tir ngoai déu khong nhin thdy bing mit thuong
B. C6 ban chit 1a séng dién tir
C. Déu tic dung lén kinh anh
D. Tia hong ngoai ¢6 budc séng nho hon bude séng tia tir ngoai
Cdu 3. Vit m dao dong diéu hoa vdi bién do6 A =2 cm, chu ky T = | s va pha ban

ddu la —%’E . Tinh tir thoi diém ban ddu, vat qua vi trf x = 1 cm l4n thit 4 vao thdi diém

A.t=10/5s B.t=11/5s C.11/6s D. Pép s6 khic

Cau 4. Con lac don dugc treo trong mot dién trudng déu c6 cudng do khong déi va
huéng thang ding. Cho vat tich dién tich Q thi ta thdy ty s6 giifa chu ky dao
dong nho khi dién truong huéng lén trén va khi dién trudng huéng xubng dudi 1a
T,/T,=9/11. Hoi dién tich Q la duong hay 4m ?

A. Duong B. Am C. A, B déu diing D. Diép s6 khéc
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Cdu 5. Con lic don dugc treo trong mot dién trudng déu cé cudmg dé khong déi va
huéng thing dimg. Cho vat tich dién tich Q thi ta thdy ty s6 giita chu ky dao
d6ng nho khi dién trudng huéng lén trén va khi dién truong huéng xubng duéi 1a
T,/T,=9/11. Ty s6 a giita luc dién va trong lwc(a<1)la
A.2/11 B.9/11 C. 10/11 D. Dip s6 khéc

Céu 6. Trong thi nghiém Young vé giao thoa 4nh séng, khoang cdch giita hai khe 12
a, tr 2 khe dén man 1a D. Néu sau khe S, ta dat ban thuy tinh mong, hai mat
song song c6 chiét suldt n va bé day e thi so véi ban ddu hé van giao thoa dich
mot doan x, sao cho

A. ax,=2(n-1)eD B. ax,=(n-1)eD
C. ex,=(n-1)aD D. 2ex,=(n-1)aD

Cdu 7. Diéu ndo sau day 1 ding khi néi vé img dung ciia quang phé lién tuc
A. Dung dé xéc dinh budc séng dnh sing
B. Ding dé x4c dinh nhiét do cia céc vat phait sdng do bi nung néng
C. Ding dé x4c dinh thanh phdn c4u tao ctia cdc chét
D. A, B, C déu diing

Cdu 8. Tim két luan diing khi néi vé cic da‘iy quang phd trong quang phé phat xa
ctia nguyén tir Hydr6
A. Day Paschen ndm trong viing tir ngoai
B. Day Balmer nam trong vang dnh sdng nhin thdy
C. Diy Balmer nim trong viing héng ngoai
D. Ddy Lyman ndm trong ving tir ngoai

Cadu 9. Ludng thau kinh c6 tiéu cu f = 20 cm. Hai nira cdch nhau mét doan 0,0, =5 mm.
Chiim 4nh sdng t6i don séc c6 A = 0,5 u m, song song Vvéi hai quang truc chinh. Trén
man ta thu duge 25 van séng (hai mép ctia hé van [a hai van t6i). Man cich thiu kinh
mot khoang 12
A.12m B.22m C.3,2m D. Dép s6 khic

Cau 10. Mot lang kinh ¢6 goc chiét quang 12 60°, chiét sudt ciia ling kinh 132 .
Gée léch cye tiéu cla lang kinh la
A. 30° B. 45° C. 60° D. Pép sb khéc

Céu 11. Mét lang kinh c6 goc léch cyc tiéu bing goc chiét quang, chiét suat cuia
lang kinh 1a n = /3 . Géc léch cyc tiéu cua lang kinh la |
A. 30° B. 45° C. 60° D. Pép s6 khac

Céu I12. Lang kinh c6 géc chiét quang A = 30°, chiét sut n = J2 . Tia 16 truyén
thing ra khong khi vudng géc véi mat thit hai ciia lang kinh khi géc t6i i c6 gid
tri la:

A.30° B. 45° C. 60° Dap s6 khéc
Cau 13. Trong céc anh séng don séc sau, 4nh sﬁng nao thé hu:n tinh chét hat rd nhét

A. Anh sing tim B. Anh sing vang

C. Anh sang d6 D. Anh sang luc
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Cau 14. Vat that AB dat vuong goc truc chinh ctia thau kinh & hai vi tri cach nhau
mot doan a qua thau kinh tiéu cu f= 20 cm déu cho anh cao gap 4 lan vat. Poan
a banE
A. 10 cm B. 25cm C.30 cm D. Dap s6 khac

Céu 15. Mot mat c6 khoang nhin rd gan nhét cach mat 40 cm. Ngudi ndy deo sat
mat mot kinh ¢6 d tu D = 1,5 didp thi doc dugc sach gan nhat cach mat:
A.10cm B.25cm C.30cm D. Pap s6 khac

Chu 16. Mot vat phing nho AB dat trude man anh, cach man 45 cm. it thau kinh
hoi tu gitra vat va man thi tim dugc hai vj tri cua thau kinh cho anh rd nét trén
man, biét anh nay gap 4 lan anh kia. Tiéu cu cta thau kinh la:
A.10cm B.25cm C.30cm D. Pap s6 khéc

Cdu 17. Vat that AB dat trén truc chinh, vuéng géc véi quang truc chinh, trong
khoang giita thau kinh hoi tu va guong phing M dat song song thi cho hai anh
cuing cao bing 3AB (vat AB cich guong phing 10 cm). Tiéu cu clia th4u kinh [a
A.f=10cm B.f=25cm C.f=30cm D. Dip s6 khic

Cadu 18. Vat that AB vubng géc véi truc chinh cia mét thdu kinh, céch th4u kinh 15
cm cho anh cao gdp 2 lan AB. Tiéu cu cia thdu kinh la
A.f=10cm B.f=25cm C.f=30cm D. Pap sd khac

Céu 19. Vit that AB dat vudng goc truc chinh mét cia thdu kinh, cho anh A’B’
cung chiéu vat, cao g:fip 2 lan vat va cach vat 5 cm. Tiéu cy cua thau kinh 1a;
A.f=10cm B.f=25cm C.f=30cm D. Dap s6 khéc

Cdu 20. Hai thdu kinh mong ¢4 tiéu cy l4n lugt 12 f;= -10cm va f, = 20cm ghép sét
nhau va dong truc s& tuong duong véi mot thdu kinh duy nhat ¢6 do tu
A.D=-10disp B.D=-5diop C. D=5 di6p D. D= 10di6p

Cdu 21. A, B, C theo thit tu 12 3 diém trén truc chinh ctia th&u kinh hodc guong
(AB = 2BC = 40 cm). Vat that dat tai B cho anh tai C, vat that dat tai C cho anh
tai A. Tiéu cu clia quang cu la
A.f=10cm B.f=-12cm C.f=15cm D. Dép s6 khéac

Céu 22. A, B, C theo thit tr 12 3 diém trén truc chinh clia th4u kinh hoic guong
(AB=4BC =36 cm). Vatt._ ' dat tai A cho anh that tai C, vat that dat tai B ciing
cho anh tai C. Tiéu cu ciia quang cu Ia
A.f=10cm B.f=-12cm C.f=15cm D. Dép s6 khac

Cdu 23. A, B, C theo thir tir 12 3 diém trén truc chinh ctia th4u kinh (2AB = BC =4 cm).
Vat that dat tai A, thau kinh dat tai C thi cho anh tai B. Tiéu cu cha thau kinh 1a
A.f=10cm Bf—~l2cm C.f=15cm DDépstSkhéc

Céu 24. Vat dao dong diéu hoa, thoi gian ngén nhét dé vat di hét quang dudng
bing bién d6 dao dong la 0,3 s. Chu ki dao dong cua vat 1a
A.0,6s B. 1,8s C.1,2s D. Pap s6 khac

Cdu 25. Trong doan mach RLC néi tiép dang xay ra cong hudng. Giam déin tdn s6
dong dién va giir nguyén céc thong s6 khic clia mach, két luan nao sau day ding
A. Heé s6 cong sudt cia doan mach ting
B. Cudmng d6 hiéu dung cuia dong dién tang
C. Hiéu dién thé hiéu dung trén tu dién tiang
D. Hiéu dién thé hiéu dung trén cu6n cam giam
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“au 26. Qua mét thau kinh c6 tiéu cyr [f|=15cm, vat thit AB vudng goc quang
truc cho anh cach vat 60 cm. D6 la trudmg hop:
A. Vit cho anh that qua thau kinh hdi ty.
B. Vit cho anh a0 qua thau kinh phén ky.
C. Vit cho anh ao qua thau kinh héi ty.
D.BvaC déu c6 thé xay ra

“au 27. Birc xa c6 budc song A = 0,3um
A. Thugc viing anh sang nhin thidy ~ B. La tia hong ngoai
C. La tia tir ngoai D. La tia Ronghen

“au 28. Vit dao dong diéu hoa : khi vén tdc vat bing 20 cm/s thi li do cta vat 1a 3
cm; khi vén toc béng 30 cm/s thi li d§ cua vit l1a 2 cm. Bién d§ dao dong cuia vat la
A.3cm B.4cm C.5cm D. Pap s6 khac

~du 29. Giéi han quang dién cua mét kim loai 1a 0,65 u m. Khi chi€u vao kim loai
bang 4nh sdng tim c6 A = 0,4 L m thi van t6c ban ddu cuc dai cua dién tir ban ra la
A.648.10°m/s  B.7,1.10°m/s C.4,49.10°m/s D. Pip s6 khic

“du 30. Day phé nao trong cdc ddy phé duéi day xuat hién trong phin phé anh
séng nhin thdy cta phé nguyén tir hidr6?
A. Day Pasen B. Day Braket C. Day Laiman  D. Day Banme

“du 31. Phét biéu ndo sau day 1a ding khi néi vé dong ning ban ddu cuc dai cua
céc électron quang dién:

A. Phu thudc cuong d6 anh sdng kich thich
'B. Phu thudc bude séng dnh séng kich thich
- C. Khong phu thudc ban chét kim loai lam catét
D. Ca A va B déu diing

Cdu 32. Chiéu bitc xa c6 A= 0,546 L m, cOng sudt P = 1515 mW lén Catot cia mét
t€ bao quang dién thi dugc dong quang dién bdo hoa cé cudng do 2 mA. Hiéu
sudt lugng tir H c6 gid tri la:
A.03.107 B.0,4.107 C.05.10° D. Dip s6 khic

Cdu 33. Chi€u bitc xa dién tir c6 buée séng A = 0,4 um, cong sudt 4W vao bé mat
Catot ctia t€ bao quang dién thi tao ra mot dong dién bdo hoa c6 cudng do 1. Biét
hiéu suat luong tir 1a 1%. Dong dién bao hoa c6 cudng do la
A. 2,33 mA B. 3,22 mA C. 4,66 mA D. Dip s6 khéc

Cdu 34. Trong thi nghiém Young vé giao thoa dnh sing, khoang cich giita hai khe
a = Imm, tir 2 khe dén man D = 2m. Nguén S cich hai khe 1m phat ra birc xa cé
A =0,6 um, Di chuyén S mot doan L theo phuong S,S, dé van sédng trung tam
di chuyén dén tring véi van sdng thit 5. Tinh L
A.L=25mm B.L=3mm C.L=5nmun D.L=6mm

Cau 35. Chiéu vao Catét cua t€ bao quang dién bic xa cé A = 0,54, (véi Ay la bude
sOng gidi han quang dién), dong quang diép triét tiéu khi uy < - 2,275 V. Bude
séng A c6 gid tri la ,
A. 0,237 um B. 0,273 um 372 pm D. 0,327 um
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Cdu 36. Chigu vio Catot cua té bao quang dién bite xa c¢6 cong suat P, bube séng A
thi cuomg do dong biao hoa trong mac's 1a 1.'Biét hiéu suét luong tir la H. Lién hé
gita P. 2, 1 va H la
A.1 = 603.10'HPA B.1 =~ 70.4.10°'HPA
C.I = 80,5.10°HP%. D.1 = 90,6.10°'HPA

Cau 37. Chiéu ianh sing ¢6 2 = 052,= 0,273 um (véi A, la budc séng gidi han
quang dién) vao tam 0 ciaa Catét cua té bao quang dién. Cho U, = - 4,55V, hai

cuc phing cich nhau 2em. Quang dién tir ¢6 thé roi xa bé mat Catét 1 doan 1én
nhit la

A.lcm B.2cm C.3cm D.4cm

Cau 38. Giéi han quang dién cua cic kim loai nhu bae, déng, kém, nhém nam
trong viing:

A. Tu ngoai B. Anh sing nhin thay
C. Hong ngoai D. A, B, C déu diing

Cdu 39. Chiéu vao Catét cia té bao quang dién bitc xa ¢6 f = 2,1.10""Hz thi céc
dién tir bin ra déu bi gitra lai boi hiéu dién thé him c¢6 do Ién U = 6,625V. Giéi
han quang dién cta cua kim loai lam catét 1a
A.04 pm B. 0.5 pm C. 0.6 pm D. 0,7 um

Cau 40. Trong ludng guong phing, néu ta git nguyén A, d, | ma tang o thi khoang
van i, s6 van trén man tang hay giam ?

A. Cung tang B. Cing giam
C. i tang, s6 van giam D. i giam, s6 vén tang

Cdu 41. Khi mot vat that dich chuyén lai gdn mot thdu kinh, thi dnh clia né qua
thau kinh sé
A. Di ra xa thiu kinh
B. Di ra xa néu thau kinh 1a hoi tu, va lai gﬁn néu thau kinh la phan ki
C. Di lai gin thau kinh
D. Nhan xét khdc.

Cau 42. Trong quang phé vach ctia nguyén tr Hidré, vach (ing véi buée séng dai
nhét trong diy Laiman c6 bude séng A, = 121,6 nm, vach g véi su chuyén
cua dién tur tir quy dao M vé quy dao K ¢6 bude séng A, = 102,6 nm. Bude song
dai nhat trong day Banme la
A. 0,6566 pm B. 0,6462 um C. 0,4626 pm D. Dép s6 khic

Cdu 43. Chiéu bic xa c¢6 bude séngh= 0,18 um vao Cat6t cia mot t€ bao quang
dién ¢6 gioi han quang dién %,= 0,3 p m. DE tét ca cdc quang dién tir déu bi gid
lai & am cuc thi hi¢u dién thé hiam phai cé gid tri nho nhat 1a
A. 167V B.276 V C.325V D. Dap s6 khic

Cdu 44. Trong thi nghiém Young vé giao thoa dnh sang, khoang céch giita hai khe
a=2mm, tr 2 khe dén mam D = 1,2m. Nguén S phét ra dong thoi 2 birc xa don
sic c6 A, = 660 nm va i, = 550 nm. Khodng cdch tir van séng trung tam dén
van sdng dau tién cling mau vdi né [

A L=18mm BL=198mm CL=224mm D.L=242mm
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'du 45. Con liac 16 xo ¢6 m = 1 kg, dao dong diéu hoa véi co nang E = 125 ml. Tai
th&i diém ban ddu vat c6 van t6c v= 25 cm/s va giatéc a= -6,25\6 m/s>. Bién
do cua dao dong 1a
A.2cm B.3cm C.4cm D. Dép s6 khéc

'du 46. Con lic 16 xo ¢6 khéi lugng m = | kg, dao dong diéu hoa véi phuong trinh
X = Asin(wt+@)va co nang E = 125 m¥-Tai thoi diém ban ddu vat cé v = 25 cm/s

\agiatéca= ~6,25v/3 m/s*. Pha ban déu ciia dao dong la
A. /6 B. n/4 C.n/3 D. Pidp s6 khdc

‘du 47. Mach LC gém L va C, C,. Khi ding L va C, song song v6i C, hoic L va
C, n6i ti€p v6i C, thi khung bat dugc séng dién tir c6 tdn s6 2,4 MHz hay 5
MHz. Khi chi dung L va C, thi khung bét dugc séng dién tir ¢6 tdn s6
A.3 MHz B. 4 MHz
C. 3 MHz hoac 4 MHz D. Dép s6 khic

'du 48. Trén day cing AB hai ddu giir chat dang c6 séng dimg. C6 mét loat cic
diém trén day cé cing bién d6 dao dong cich nhau cic khoang 1a 20 cm. Budc
séng A c6 gid tri la
A.40cm B. 60 cm C.80cm D. 40 cm hoic 80 cm

‘du 49. Chi€u vao Cat6t cua t€ bao quang dién bitc xa cé A = 0,497 u m, cong suat
0,5 mW. Biét hiéu sudt lugng tir 1a 0,1%. Cudng do dong quang dién bédo hoa c6
gid tri 1a
A.0,2 pA B.0,3 pA C.04 pA D. Pép s6 khic

‘du 50. Chiéu vao Catbt cua t€ bao quang dién biic xa c¢é A = 0,497 um, dong
quang dién triét tiéu khi u,g < — 0,4 V. Cong thodt electr6n cua kim loai nay 1a
A.1,2eV B.2,1eV C.23eV D.32eV

DéS5
“Au 1. Chon phat biéu diing:
A. Anh ciia mét vit that qua mét nudce ludn 1a anh do.
B. Anh ciia mét vat that qua mat nudc ludn la anh that.
C. Anh ctia mét vat that qua mat nude c6 thé la that hogic do tuy thude va vj tri
ctia vat.
D. Qua mat nudc, vat that luén cho anh ao, vt ao luén cho anh that.
“Au 2. M6t lang kinh c6 goc chiét quang la 60° goe léch cyc tiéu la 30°. Chiét suat
cua lang kinh la

A. 2 B. 1,5 C.Dépsékhac D. 3
“Au 3. Mot lang kinh c6 chiét sudt n=+3, géc léch cyc tidu bing goc chiét

quangA Tinh A .
A.30° B. 45° C. 60° D. Pap sb khac

“au 4. Qua mot thdu kinh c6 tidu cyr |f|=20cm, vét thét AB vudng géc quang tryc
cho anh cach vét 45 cm. D6 13 truong hop:



A. Vat cho anh that qua thau kinh hoi tu.
B. Vit cho anh ao qua thau kinh phan ky.
C. Vat cho anh ao qua thau kinh héi tu.
D. Chi ¢6 thé la B hoac C.

Cdu 5. Con lac 10 xo treo thing dimg. Nang vat dén vi tri 10 xo khéng bién dang réi tha
khong van téc ban ddu, khi van téc ciia vat 1a 1 m/s thi gia t6c cha né 1a 5 m/s*. Tan
sO goc o c¢6 gid tn la
A. 2 rad/s B. bBap so khac  C. 4rad/s - D. 5rad/s

Céu 6. A, B, C theo thit ty [a 3 diém trén truc chinh ctia thau kinh hodc guong
(AB = 2BC = 40 cm). Vit thit dat tai B cho anh tai C, vt that dat tai C cho anh
tai A. Tiéu cu ctia quang cu la
A.f=10cm B.f=-12cm C.f=15cm D. Pép s6 khéc

Cdu 7. A, B, C theo thit tr 1a 3 diém trén truc chinh cia thau kinh hodc guong
(AB = 4BC = 36 cm). Vit that dat tai A cho anh that tai C, vat that dat tai B
cung cho anh tai C. Tiéu cu cua quang cu la
A.f=10cm B.f=-12cm C.f=15cm D. Dap s6 khic

Cau 8. A, B, C theo thit tr 1a 3 diém trén truc chinh cua thau kinh (2AB = BC = 4 cm).
Vit that dat tai A, thau kinh dat tai C thi cho anh tai B. Tiéu cu cua thdu kinh 1a
A.f=10cm B.f=-12cm C.f=15cm D. Diép s6 khic

Cdu 9. Con lic don c6 | = 54 cm, m = 100 g. Nang con lic 1én dén géc léch a, dé
khi qua vi tri can bang luc tong hop tdc dung 1én vat la IN. Gid tri cia a,la
A. 30° B. Pdp s6 khaic  C.50° D. 60°

Cdu 10. Diéu nao sau day 1a ding khi n6i vé tit can thi cia mét
A. Mit can thi 12 mit khong nhin rd duge nhitg vat & xa
B. D6i v6i mit can thi, khi khong diéu tiét, tiéu diém cha thuy tinh thé nim

trudc vong mac
C. Diém cuc c4n ctia mét cin thi & gdn mét hon so véi mét binh thudng
D. A, B va C déu diing
Cau 11. Diéu ndo sau day la sai khi n6i vé tia héng ngoai ?
A. Tia héng ngoai c6 budc séng tr 0,75 pm dén Imm
B. Tia hong ngoai ¢6 mau do
C. Tia héng ngoai do cdc vat nung néng phit ra
D. Tia héng ngoai ¢6 tic dung nhiét

Cau 12. Trong doan mach RLC néi ti€p dang xdy ra cong hudng. Tang dén tdn s6
dong dién va gilr nguyén cic thong s6 khéic cua mach, két ludn nao sau day ding
A. Hé s6 cOng sult cua doan mach giam
B. Cudng do6 hiéu dung cia dong dién ting
C. Hiéu dién thé hiéu dung trén tu dién tang
D. Hiéu dién th€ hiéu dung trén cu6n cam giam

Cau 13. Trong céc 4nh sang don sic sau, anh sing nao thé hién tinh chét hat rd nhat
A. Anh sang tim B. Anh sang lam
C. Anh sang mau do D. Anh séng luc
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Céu 14. Bire xa co bude song A = 0,2pm _
A. Thugc vung anh sang nhin thay B. La tia hong ngoai

C. La tia tor ngoai D. La tia Ronghen
Céu 15. Cac birc xa trong day Laiman thudc vé dai nao cua séng dién tir
A. Nhin thay dugc B. Tir'ngoai
C. Hong ngoai D. Mét phan tir ngoai, mot phan nhin thay

Cau 16. Guong cau 1dm ban kinh R = 30 cm. Vat that AB dat vuéng géc truc
chinh, cach guong 30 cm cho anh A’B’. Két luan nao sau day diing
A. La anh that nho hon vat va cach guong 15cm
B. La anh ao bang vat
C. C6 khoang cach vat va anh bang 0
D. La anh that cao gap 2 lan vat

Céu 17. Trong cac moi truong sau, song dién tir truyén dugc trong cac moi truémg:
A. Chat rén . B. Chit long
C. Chat khi D. Ca 3 moi Zruong trén

Cau 18. Vit dao dong diéu hoa, thoi gian ngan nhat dé vat di hét quang duong
bang bién do dao dong la 0,2s. Chu ki dao dong cua vat la
A.0,4s B. 0,8s C.1,2s D. Pap s6 khac

C u 19. Vit dao dong diéu hoa : khi van tdc vat bang 0,4 m/s thi li dé cua Vit la
3cm; khi van toc b?lng 0,3 m/s thi li d¢ cua vat la 4 cm. Bién d6 dao dong cua
vat la .
A.3cm B.4cm C.5cm D. Dép s6 khac

-3

Cau 20. Mach RLC ndi tiép: cudn ddy co r = 40, do ty cam L = —5—-— H; C= —2—; F;
hiéu dién thé hai dau doan mach c6 f = S0Hz. Gia tri cua R dé cong suat toa
nhiét trén R cuc dai la:
A. 40Q B. 50Q2 C. 60Q2 D. Dap so khac

Céu 21. Khung dao dong LC ¢6 C = 10 pF, L = 0,1 H. Tai thoi diém uc =4 V thi
cudong d6 dong dién i = 30 mA. Cudng dé dong dién cyc dai trong khung la:
A. 40 mA B. 50 mA C. Pap s6 khac - D. 80 mA

Cau 22. Vit that AB dat vuong goc truc chinh cia thau kinh & hai vj tri cach nhau
doan a qua thau kinh tiéu cy f= 12 em déu cho anh cao gap 3 lan vat. Doan a bing;
A. 4cm B. Sem C. 8cm D. Dap s6 khac

Cdu 23. Vat that AB vudng goc vai truc chinh ciia mét thau kinh, cdch thdu kinh 15
cm cho anh cao gdp 2 lan AB. Tiéu cu ctia thau kinh la
A.f=10cm B.f=20cm
C.f=30cm D. A va C déu dung

Cau 24. Vat that AB dét vudng goc truc chinh mét cua thau kinh, cho anh A’B’
cung chiéu vat, cao gap 2 lan vit va cach vat 5 cm. Tiéu cu cua thau kinh la:
A.f=10cm B.f=20cm C.f=30cm D. A va C déu diing

Cau 25. Trong thi nghiém giao thoa anh sang cia young, hai khe cach nhau a = 0,5
mm va cach man D = 1,5m. Budc séng anh sang dung trong thi nghiém la 0,5pm.
Tai diém A cach van trung tim mot khoang 3,75mm la:
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A Van sang bac 3 B. Van tHi bac 3
C Van sang bac 4 D. Vin toi bac 4

Cau 26. Mot mat ¢6 khoang nhin ro gan nhat cach mat 40 cm. Nguoi nay deo sat
mit mot kinh ¢6 do tuD=1.5 dmp thi doc duoce sach g Lan nhat cac.h mat:
A 1Scm B. 20 cm C.25¢cm D. Dap s6 khac

Cau 27. Mét vat phang nho AB dit trude man anh, cach man 90 cm. Dat thau kinh
héi tu gitra vat va man thi tim dugc hai vi tri cua thau kinh cho anh rd nét trén
man, biét anh nay E,ap 4 lan anh kia. Tiéu cu cua thau kinh la:
A 15¢cm B.20cm C.25¢cm D. 30cm

Cau 28. Mot con lic 10 xo ¢6 khéi lugng m = 400g dao dong véi bién do A =5 cm,
chu ky T = 1s. Luc hdi phuc cuc dai tac dung 1én vt la
A 04N B.0.8 N C.1N D.1,2N

Cau 29. Mot sgi day dai | = 1,05m duoe gan ¢6 dinh hai diu. Kich thich cho day
dzo dong vai tan s6 f = 100 Hz thi thiy trén day ¢6 7 bung séng dirng. Van t6c
triyén song trén diy la
A 30 m/s B. 25 m/s C.Pdp s6 khic  D. 15 m/s

-4
5.10 F ri
6n
mac vao hiéu dién the xoay chicu 200V - S0Hz. Cudng do dong dién hiéu dung
d’ qua doan mach c6 gid tri:
Al=05A B. 1A C. 1,25A D. Dap sb khac
Cdu 31. Mach dao dong LC gom tu ¢6 C = 0,2pu F va cuén thuin cam L = 2mH.
Bét cuomg do dong dién cuc dai trén L 1a I, = 0,5A. Khi cudng d6 dong dién
tezn L 1a i = 0,4A thi hiéu dién thé giita hai ban tu la
A 20V B. 30V C. 40V D. Pip s6 khic
Cau 32. Mach chon séng ctia mdy thu séng vo tuyén gobm cudn cam L= 50 H va
mot tu xoay. Dién dung ciia tu xoay ¢6 gid tri bao nhiéu thi mdy thu dugc séng
co budce séng 120m?
A 11.10°F B.8.10"F C. 3,2.10"F D. Pip s6 khéc
Cdu 33. Hai thilu kinh mong ¢6 tiéu cir lan luot 1a fi= 10cm va f, = - 20cm ghép sit
nhau s€ tuong duong véi mot thau kinh duy nhat ¢6 do tu
A D=-10di6p B.D=-5diop C.D =35 diop D. D= 10diop
Cdu34. Vat that AB vudng gde vén truc chinh cua mét thau kinh cho anh A B, trén
man M. Cho vit dich 2 em lai gin thiu kinh va dich man M mét doan 30 cm thi

Cau 30. Mot dién trg R = 160 Q2 mic ndi tiép véi mot tu dién ¢6 C =

hténg duge anh A,B, = —g- A,B,. Tiéu cu thiu kinh la

Af=12cm B.f=15cm C.f=18cm D. Pép s6 khéc
Cdu35. Lang kinh c6 goc chiét quang A = 30°, chiét susit n = /2 . Tia 16 truyén
thing ra khong khi vuong géc véi mat thit hai cta lang kinh khi géc t6i i ¢6 gid tri:

A 30° B. 45 C. 60° D. Pip s6 khic

Cdu 36. Mot séng co hoc ¢é van téc 240m/s va ¢é bude séng 3,2m. Tdn s6 cla
song la
A f=75Hz B.f=85Hz C.f=95Hz D. Didp s6 khdc
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du 37. Chiéu bic xa ¢ buée séng A = 0,546 u m, cong sudt 1,515W 1én bé mat cat6t
clia mot t&€ bao quang dién thi duge dong quang dién bio hoa c6 1,=2.10"" A. Hiéu
sudt luong tir cé gid tri: )
A.H=05.107 B.H=03.107 . CH=05.10" D.H=03.10"

du 38. Gidi han quang dién cta Bac 1a A,= 0,25um. Mu6n bit mét e ra khoi
Bac cén t6n ning luong t6i thiéu la
A.9.10"] B. 7,95.10") C.9,36.10"J D. 1,6.10"]

du 39. Diy phé ndo trong cdc ddy phé dudi day xuat hién trong phdn phé 4nh
sdng nhin thdy cta ph6 nguyén tir hidro?
A. Diday Banme B. Diy Braket C. Ddy Laiman  D. Day Pasen

du 40. Phat biéu nao sau day 'a sai khi néi vé dong nang ban ddu cuc dai cua cdc
électron quang dién:
A. Khong phu thudc cudng dé dnh sdng kich thich
B. Phu thudc vao budc séng anh sang kich thich
C. Khong phu thudc vao ban chat kim loai lam catét
D. Phu thudc vao ban chit kim loai lam cat6t

'du 41. Kim loai dung lam am cuc ¢6 gié han quang dién A,= 0,3pum. Cong
thodt ctia dién tir ra khoi kim loai [a '
A.141eV B.4,14eV C. 2,56V D.3,14eV

'‘du 42. Cat6t cia mot 1€ bao quang dién c¢6 cong thodt 1a 7.2.10"°). Chi€u vao
catot 4nh sing c6 budc séng 1= 0,180 m. Dong nang cuc dai cua électron
quang dién khi biit ra khoi catét la:
A.E;.=10,6.10") B. Ejp=7,2.10"°)
C. Dép s6 khic D. Ejpan=3.8.10"J

'du 43. Trong mot t€ bao quang dién, ngudi ta c6 thé 1am triét tiéu dong dién bing
mot hiéu dién thé ham U= 1,2V. Tim van t6¢ ban ddu cuc dai cua céc quang
électron. !
A.55.10° m/s B. 6,5.10° m/s C.7,5.10° m/s D. 8,5.10° m/s

'du 44. Trong thi nghiém giao thoa Iang, khoang céch tir van siang bac 2 dén van

sdng bac 7 1a 4,5mm. Khoang cdch gitra hai khe a = Imm; tir hai khe dén
man D = 1,5m. Buéc séng dnh sdng la

A.04pn B.O5Spu C.06u D.0,7pn
"du 45. Trong thi nghiém giao thoa ctia Iang, khoang cédch giira hai khe a = 4mm,
tir hai khe dén man D = 2m. Trén doan P, Q d6i xitng nhau qua van sing trung

tdm c6 11 van séng (tai P va Q 1a hai van séng). Biét PQ = 3mm. Budc séng 4nh
sdng la

A.04p ‘B.0,5Sp C.06p D.0,7u
"du 46. Chiéu bic xa dién tir ¢6 budc séng A = 0,4 um, cong suit 2W vao bé mat

catot ciia t€ bao quang dién thi tao ra mot dong‘dién bdo hoa c6 cuong do 1. Biét
hiéu suat lugng tir 12 1%. Cudng d6 dong quang dién bdo hoa la
A. 2,33 mA B. 3,22 mA C.Dips6khic D. 6,44 mA



Ciu 47. Cac biic xa trong day Laiman thudc vé dai nao cia song dién tir

A. Nhin thay dugc B. Tir ngoai

C. Hong ngoai D. M6t phan tir ngoai, mdt phan nhin thay
Cau 48. Gioi han quang dién cua Kali [a 0,578 pm. Cong thoat cia né la

A.2,15eV B. 2,35eV C.245eV D. Ddp s6 khic

Cau 49. Ta c6 thé kich thich cho nguyén tir, phan tir ciia cac chét phat sang bang
cach cung cap nang lugng dudi dang:
A. Nhi¢t nang B. Dién nang
C. Quang néng D. Tat ca cac cau trén

Cdu 50. Giéi han quang dién cia xédi 1a 0,65 u m. Khi chi€u bang dnh sdng tim c¢
A= 0,4 m thi van téc ban diu cuc dai cua dién tir ban ra la
A.648.10°m/s  B.7.1.10°m/s C.4.49.10°m/s D. Dip s6 khac

HUONG DAN

Dé 1
Cdu 1. Chon C Cadu 2. Chon C

Cdu 3. Chon A. Tucongthic T=2n J%

2

Tacé:m= —1 = (O'I'R )

5 2 .

4r 4n

100 =0,25 (kg)
Cdu 4. Chon C. Thay t = 5,5 vao phuong trinh dao dong x=4sin(—22El) cm

Tacély do x‘:4sin(% t)=4sin(-2§r—t.5. S)=—4cm
Cau 5. Chon B. Fy,.,, = kA

,m 4n°m 4n°m
T=2n [— = k= — = Foo= ——— A=08
k T" hpm T (N)

2

Cdu 6. Chon A

W, = m.2v“ = % ma°A* cos’ (ot + @)= -;—k A’cos (ot + )

1 ] 1 b P |
W =—-—kx =—-kA sin"(ot+
=3 5 ( ®)

MaW,=8W, = cos’(wt+ @) =8sin(ot+ @)
= Sinf(ot+ @)= é;cos’(tow Q)= %
Vat dao dong trén doan AB= 10 (cm)=2A = A =5 (cm)
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Tacé: x=Asin(ot+ ¢)=5% (i-:l;)z +1,67 (cm)

v=Awmcos(otl+ @)= iSn.j—%= +14,81 (cm/s)

e

du 7. Chon B. Méi chu ki vat di duge quang dudng bang 2 AB = 20 (cm)
=> Sau 4,5 chu ki vat di quang dudng 90 cm
Quiéng dudng 5 cm con lai, vat di véi thdi gian ngan nhét trong truong hop vat di

tir li do ;:-\- dén i;‘-.Thi)*i giandi S5cmnay lat= %

= Thai gian ngin nhat vat di quang dudng 95cm: t =4,5T + %z 7 (s)
du 8. Chon B. Biéu dién trang thai ban ddu cia 16 xo trén vong tron dom vi vat ¢
toa dd x =- 2 lan ddu tién sau t = -Z— (s) . Méi chu ky vatdiiquavitrix=-2cm la

2 lan = Vit c6 toa do x = -2 ldn thir 2005 sau t = 1002T + %= 1503, 25 (s)

‘du 9. Chon C _
, ” P AT h > > .
du 10. Chon A. Ap dung cong thic - = 5 >0 = Pong hé chay cham lai

=> Sau | ngay dém déng hé chay cham. AT = 3600.24.% =6,75(s)

‘du 11. Chon D. Sir dung gian d6 Frexnen.
= Phuong trinh dao dong téng hop: x = 8 sin (107t + -g ) em

=> Phuong trinh van t6c: v=80 n cos (10mt+ g—)cm/s

Thay t = 2s vao phuong trinh van téc = v = 1257 cm/s
‘éu 12. Chon B Cdu 13. Chon C

‘du 14. Chon D. Tir cong thitc f = % , thay s6 = f = 75Hz
: ] . $,S,
‘du 15. Chon D. S6 dao dong cuc dai: n =2 T +1

l=§=0,4cm = n=33

*6u 16. Chon B. Phuong trinh séng t6i M tir 2 nguén S, S, la:

d
UMS|=aSin(ml"2ll'l‘)

n 2nd,
Uyeo=asmm(ot+ — - =
MS2 ( 2 l )



Phvong trinh séng tong hop tai M:

: n(d, —dzl 1 7':(dI +d3]
Uy,= 2acos(— + ——— ) sin(ot+ — - ————
4 A 4 A
| n(dl __dll
Song ¢ bién do cuc dai = cos {_—1 + ———— )= %I
2
n(d, —d,, | d
L +-—T—A———:kn<:>—+ d“% =k
4 A 4 A
. ¥ 1 1A
= =+ —<k<— %
4 A 4 A
k=-10;-9; ....; 10,11 = Cé 22 gid tri = Ddpdn B
P

4nR

=

= -1075<k< 11,25

Cau 17: Chon C. Cuong do am: [ =

2

L,=101g %* =70(dB) = 1,=10 (W/m)

(8]

I

= Tai diém Bcdich A 10 (m) I;= 107 (W/m?) = Ly=101g I—B = 50 (dB)
0
Cdul0:ChonC. Z, =200 Q;Z:=120 Q= Z=100 Q
cos P = E)— — é :>[=1q=l,l(A) = P=Ulcosp =72,6W
: 100 S 100
Caull: Chon A. Z. = Z'ZC—'
2 =D Zc. 3
ZZe))y=(Z ~-Zery T 2o -2, = 'T :ZZCI=ZL
: l Z
Cos @, =cos®, = cos 45°= —\/-—E- = R2Zy-L & f :>_Zc1=400_(Q)
107 3
=7, ,=300(Q) = C=-—F L=-H
4n n
Cdu?2:ChonB.Z=120(Q) = Z=200(Q) = I=1A
Cau23: Chon C Cdu 24: Chon A
Cdau?5:ChonC.Z¢-Z =r =2 Zc =Z +r=150(Q) = C= 52— .107'F
n
2 ' 2
Cdu26: Chon A.P=I'R = — v - R= P 5
RP+(2, -2~ o (2, -Z)
R
R+ (_Z_L,;Z_C_); >2,Z2, -2,
R
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Diu = xayra <> R =|ZL -Z|

p.o=—0 10 o
2/Z,-Z./ 200 |
U2
Cdu 27: Chon A. P= — - . R=>PR*-UR+P(Z, -Z)’=
R? +(Z,-Z.)
2 2 2
P R,+R, 25
) ) o < 2m_+2m_-M,,
Cdu 28: Chon A. Nang luong lién két riéng bang: —' =
(2.1,00726 +2.1,008665 — 4,001506).931,5)
= =7, 066359 MeV

| 4
Céu 29: Chon D

I
Céu 30: ChonB. W = % CU* + -;- L5 L
L(P,, -1)) 2107(0,5°-0,4?)

= U= =
C 0,2.10°

=900 = U =30 (V)

Cdu3l: ChonC.Gw = % =25

Cdu 32: Chon B. ? =(n-1). (—+——)::> R=—— = 1—19 = 10 (cm)

2(n—l)
Cdu 33: Chon A. d=20(cm)
d=-2d=-40(cm) = f=40cm

Cdu 34: Chon C. Tir cong thifc: % =D= [i - ] X2 —:E
rll'l'll

S o
= _12“‘_= n"" = 0'5 =4 :>Dmm=l = f=100cm
D I M
nuudx: E
3
Cdu 35: Chon B

d‘3= o = dz = f: = d.l=L' fz = 10,5 (Cm)D dl = 5,25 mm
Cédu 36: Chon C Cdu 37: Chon A

Céu 38: Chon D
Cdu 39: Chon C. 5i=45 = i=09 mm
=2l a5 06 am
a D
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Cdu 40: Chon D

Xpd

Cau41: Chon A. Taco 10x,=3mm =>x,=03(mm) = A = -E =0,6 (um )

he

Cdu 42: Chon B. Cong thoit: A= — =795.10"]

.
Cdu 43: Chon D Cau 44: Chon Cau 45: Chon B
Cdu 46: Chon D

10.1,00726 + 10.1,008665 — 19,986950

Nang luong lién két riéng:

20
= 8,02487 (MeV)
Ciu 47: Chon B. Té ly=n_. & = n = 2
c
IO
W o .
w:rlp .h—c:>np=_l:>H=&= e _IohC _0,3!0
A he n, WA eWr
he

Cau 48: Chon C. Nang luong toa ra khi phong xa la
E=7,1.4 + 230.7,7 + 7,63.234=14Mev

Cdu 49: Chon D. Sau |1 T phén rd 50%
Sau 2 T phan rd 75% = T = 10,54 nam = Dédp dn D
Cdu 50: Chon D .
W, +(m, + my)c’ =2 myC + Wy,

(1,0073+ 7,014 -2.4,0015).931+1,2
= WdHc= 2 =9,12 Me“

Dé 2
Cdu 1: Chon C

Cédu 2: Chon B. Vitribanddut=0: x =4 sin g =4 cm
e

2n

1T vat qua vi tri cin biang 2 1

3T vat qua vi tri cAn bing 6 lam

=z

— Vit qua vi tri can ban.g 1an tha 7 1a: 3T + —} = ?T =3, 25s

Cdu 3: Chon B

Cdu 4: Chon B. Thai gian dii tir vi tri can bing dén bién la: } =0,2s > T=0_8s
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e

“au 5: Chon B. Ap dung A>=x + :-

W
Tacé: A°=3"+ f—m—, =4+ 30: — w=10 —>T=—2£ =T (s)
w” w" 10 5

“du 6: Chon B.k =m(Q2xf)* =0,1 .4.10.4 = 16 N/m
~du 7: Chon D. Luc phuc héi cuc dai:  F,,, = kA =m.( ETE ). A

=04.319 8 107 =5,12N
0,5
~du 8: Chon B. Wd = m;' = k}; cos” (ot+ @)
kx* kA .,
Wit= — = — sin" (ot +¢)
2 2 ?

Tur hai biéu thirc trén ta dé dang thdy la trong 1T thi dong nang bang thé nang 4
14n. ma theo dé ra thi cit sau 0,5 (s)thiwd=wt > T =2s
Zdu 9: Chon C.

Dao dong téng hop c6 bién do: A = JAf +Aj +2A A, cos(@, — 9,

A= \/I4—3+2.l.\/§.cn:>s—1rzE =2cm

Cdu 10: Chon A. Khoang cdch 2 ngon séng ké nhau la: A =2 m
Chiéc phao nho cao 5 ldn trong 8s — 4T=8s —» T=2s

Cdu 11: Chon C

Bl 17:Chon A ) = w200 L O S e
T 680

Do léch pha ctia séng 4m tai 2 diém d6 la:

2n 2m 2%
Ap = —(d,-d.)= —.(635+-6,1)= —.0,25 = n (rad
) l( = da) l ( ) 0.5 ( )‘

L

Cdu 13: Chon A. Bién d6 tai M 16n nhét
— khoang cich tir M dén A, B thoa MA - MB=k A
Theo dé bai: MA=d, = 16cm — A =1cm
MB=d,=20cm
k=4
van t6c truyén trén mat nude lav = A f =20 cm/s

Cdu 14: Chon A. A= ¥=———=4cm

o=2nt =20x
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Lidotipla: X =Asin(ot+¢)=sin(20nt+¢)=1cm

XQ:A sin(ot+@ — ﬂ): sin ( 207t + m—znf:s):cos(20m +¢)=0cm
A

Cau 15: Chon C

Cau 16: ChonC. V=40m/s;f=200Hz—> A = .}i = 27.%.___0‘2,11 =20 cm.

Néu goi s6 bung song dimg trén day 1a k: Do 2 dau ¢6 dinh va 2 bung séng cich

nhau 2 nén: | = k. % =90cm - k=9
Cdu 17: Chon B Cau 18: Chon D

Cau 19: Chon C. Uyy_ JU2 + U2 = 100; Ug =60V = U =80 v

Cdu 20: ChonB. ® =2nf=100n
I | 1

Zi=oL=100n.— =20 Q Ze= = =350 Q
Sn oC l001|:1—0—
Sn
Cong sudt toa nhiét trén R la:
2 2
P=RI =R L = L

4+ (ZL "Zc )2
R
P khiR = \/r:+(ZL_ZC)2 = J40* +30? - 500
Cdu 21: Chon C. Cong sufit hao phi trén dudng day

3
(R+r) +(ZL_ZC) R 494

2

MzR.[iJ — Néu U, tang 10 1dn — AP giam 100 l4n

0

Cdu 22: Chon B. 1= . - - u=200+/2 sin 1007 +(v)
R*+(Z, -Z.)
, U 200
R=100 Q. Lthaydéi — 1., « Z,= I,.=—=—=2A
ay doi —» oS Li=Z: > R 100
Cédu 23: Chon C
Z, = oL =100%.> =300Q y S 1104 =100Q
: ¢ joom— -
T
uU? u?
Cong sudt toa nhiét cha mach la: P=R.— 5= 5
R°+(Z -Z.) R+(ZL-Z‘:)

R
P ©R=[Z, -Z | =200Q
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Cdu 24: Chon A q=Qsin ot
I=9=Qaucosot =hecosot - I,=0Q,

Cédu 25: Chon C. Tu dién C c6 gid tri giam tir Q, dén 0 sau thdi gian t =

N

Céu 26: Chon B Cau 27: Chon D

C, C,
Cdu 28: Chon B. Khi méc C, n6i tiép C, C6 Cppep = ———
C, +C,

Khi mic C, vao mach c6 A, =2nc,/LC,
Khi méc C, vao mach ¢6 A, =2nc,/LC,

lllz -
VA +A3
Cu’ Li* LI

+ —
2 2 2

Thay s6 vao ta dé dang tinh duge I, =50mA

— Khi méc C, nt G, ¢6 budc séng mach 1a: A = 60 m.

Cdu 29: Chon B. Dung dinh luat bao toan: E=

Q.
Cdu 30: Chon A. Nang lugng trong cudn cam: Wy = icos2 (o;)t + cp)

Q.
Nang luong trong tu dién: W, = 2—(":Sin2 (mt + q,)

Diing cong thiic ha bic ta dé dang thdy ring trong IT thi c6 4 14n nang lugng
dién trudng va tir trudng bang nhau. Theo dé bai cif sau khoang thoi gian t, thi
Wo=W, —» T =4t

Cdu 31: Chon A. Vat & rat xa cho anh & tiéu diém, titc 12 d = Scm
Khoang céch vat kinh dén phim bang 5 cm.

Cdu 32: Chon A

Cdu 33: Chon C.

R
f=2=10m . _df _ 2010

=20cm — khoéng céch vat va anh bang 0

d = 20em d-f 20-10
Cdu 34: Chon A
Ll‘xcdﬁu:i+-]—.=l—>l=i(l)
d f f 3d
k=—%=-3.Sau khi dich doan a, vin cho anh cao gdp 3 14n vat nhung ciing
chiéu (x 12 khoang dich cua anh) — ! + 'l =l (1)
d-a d+x f
—>l= 2 (2)
f 3(d-a)
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d +x

k=- =3
d-a
Tir(])vil(2)c6:~4—: - =l=l—+ d=Sam
3d 3(d-a) f 6 a=4cm
Cau 35: Chon C
C.. =40 cm. Kinh deo sét mit vic6dotuD=15dp —» f= @-:E?(cm)
—» sdch doc duoge gdn sdt mat nhat khoang d. Cho anhd = OC,
. (~0)[Z°
df 3
> d= — f= 500 = 25¢cm.
e 3

Cdu 36: Chon B. Do gitra vat va man tim duoc 2 vi tri cua thau kinh cho anh r6 nét
trén man. Theo tinh thuan nghich cua dudng truyén tia séng.

Ta c6 néu: l+l.=l véi k,=—9—vék2=— E—
d d f d

Do k,= 4k, (d)?=4d>"> d = 2d ( vat that, anh that) cé k, = —:—

Mat khéc: |d' + d| =1=90cm

—>d=30cm,d =60cm —» f= ad . =30'60=20cm
\ d+d 90
Cdu 37: Chon B
k=-3 2
Theo dé bai: d (Do vat, anh ciing chiéu va anh cao ¢4p 2 14n vat)
|_d+d'|=5
d=3§ '
- .. “ —->f= dd. =10 cm
d =-10cm d+d
Cdu 38: Chon B
Cdu 39: Chon D. Theo dé bai: b= $i=S5. AD — 2.=§:—)
a
: -6
Cdu 40: Chon B. Khoang van i = \D = -()—'S—IQ—TI;E =1,5.10°m
@ 0,5.10

Néu tai M céch van trung tam kihoang 3,75 mm la van séng bac k
Ta cé: ki =3,75.10°m = k=25 (loaidok €Z)

—> Tai M 2 van t6i bac (k +1) — [2k2+1J i=3,75.10°

- k'=2 —> vint6i bac 3
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Cau 41: Chon C Cdu 42: Chon D

Céu 43: Chon B =V
n
Khi che khe S, boi mot ban mong chiéu day |
d, -1 1
t, = +—
c v d-1 1 _4d,
c

Cé: 1 b L —=
d c c
t,=-2%
L= @ -
dl—l-l'l]'l:d: dz“d]=1(n"l)
ID(n-1)

a

— hé van dich mét doan x, vé phia khe bi che

— %ﬂ(n—l)-—)xo:

Céu 44: Chon D. A=0,6 um a=09mm - i= %?= 1,2.107
D = 1,8m — Van sdng béc 4 cich van trung tAm khoang
x=4i=4238. 10°m =4,8mm
Céu45:ChonC. i= E—ax, =k, = }';Dﬁxz =k, i,
Céc vi tri van sdng c"l'l: 2 bitc xa trung nhau
k, 6

X =X, k,'l,zkzlza =—

— 5k, =6k, (k;, k. € z) > k, =6,12, 18...
— Khoang cdch nho nhat giita 2 van tring:
A,D 0,5.10°.2
=6. -

a 10™
Cdu 46: Chon D Cédu 47: Chon A
Cédu 48: Chon C. Bifc xa c6 bude séng o« = 0,2um 1a tia tir ngoai.
Cédu 49: Chon B

x =6i; = 6. =6.10"m =6mm

-3 8
Cadu 50: Chon A. Cong thodt A, = eh] 08010 200, 2,15eV

A0 0,578.10°°
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LI, Cu’ i
Cau 1: Chon B. — = P

Cul LI lcu? Cu?
Cau 2: Chon A, ke =—2 =] = I._ﬁ —[= MMy
2 2 V L 2L

P=IR=0.025W

Q) #
2980 _ 5 9g(m)
100.10°

Cdau 3: Chon B. f = g = A =%
A

Ciu 4: Chon B. . = % => A= v.2n.VLC =120

0 | kN '
f= —= =C= —=8I0"F
2n  2nJLC [2[1.0] L

Cau §5: Chon C. D = 10 didp = l::>f:l()crn

# | | ]
Cau 6: Chon B. Apdung : —=(n—1)(—+—)
: p dung ; ( R 'R

: 2
OdayR,:R3=R=>%z’n—-l)-R—::sR:IOcm

Cdu 7: Chon A. Ta c6: d =20

k=2dpdungk = r(-l-_—f—:>f=40c-nl

: | n | |
Cd 8.'Ch C,A d _—= ] i o
’ . PO f [ﬂ' J( R, Rz]

Khi dat trong khong khin' = | vanuée :n’ = 2

=> {4:-1-:(1,5—” L+L va 1= —!"2"'1 l
f, R, R, f 4 i 2
3
Cadu9: ChonC. d,’=»

—)dz":fg—'

2cm => d|'=0|03‘—d3= 1015 cm => d| = dlfl

L b = <1006
R R

= 5, ~omm



‘du 10: Chon C.

-l-——l—+-l—=>f=5diop
ff . f

‘du 11: Chon C

Dung hé thirc Niuton (P 12 khoang cdch vat dén tiéu diém vat)
P= -I— =2f
k

v I

P+6=f f 35

f:>;l-f=6=> f=—-18cm
f k, 06 3 3

‘du 12: Chon B. sinig, = —— =i, =45°
Sinl
‘du 13: Chon B

] .
=>sini= —=—==j=45
n 2

‘du 14: Chon C. Dap an C

Tia 16 truyén thing ra khéng khi vuéng géc v6i mat thit 2 chia lang kinh

Cau 15: Dip éan A

‘4u16:ChenB.  P=eN, =TSN, =N, =22
A he
L, N )
I,=eNe=>Ne= = =>H=—=0,3x10
(- N,
cau 17: Chon C
“6u 18: Chon B

Sau khodng thdi gian % s6 hat nhan con lai: S

= 16,/2N,
22
. . . 32N, .
Sau thoi gian 2T => s6 hat nhan con lai: > =8N,
e . 32N,
Sau thoi gian 3T => s6 hat nhan con lai : = =4N,
*du 19: Chon B

“Gu 20: Dép dn B
Trong t, gi®r ddu tién — d€m duge n, xung
t, = 2t, “gid’ dém duoc n, =in, xung

= n,= No(l-e"")

n2=Noelll(l_elll)



A, | — 1
= 6—%1——0 I(—e? )=>89£-—c {1+c )(pta +a—- —=0(a=0)
t
=mig= L 2"—%‘ =2=> l=3=>T=1
8 T 3
Céu 21: Chon C. E= k’;' . m“’;A' — 4x10™]
Cau 22: Chon B T,=04 T,=0,3
T,'E
Chu ki con lac khicok =k, + k. la: T= —*-———024(3)
\/T +T,
Cdu 23: C'honA T——-—2nJ7::>m ( ]K 0,25kg

Cdu 24: Chon D. T = (
m

v (403)

=X+ —5=(2) +

(6]

=16=>A=4cm *

Cdu 25: Chon B. T=2n J% = K=16 N/m

Cdu 26: Chon C.

F.=KA=08N

£’=£ T=2n\jE
g
T= 2n\/-:3—-( %:>Chuklglam2l§n

Cdu 27: Chon B

1 chu ky di dugc quang duong 1a 2 AB=20cm
Sau 4,5 chu ki di dugc quang dudng 90 cm.

D€ con lic di hét quang dudng 95 cm ngin nhat thi thdi gian di 5 cm cdn lai li
ngan nhat => né s& di tir vi tri: — 2,5 cm dén 2,5 cm.

Thoi gian con lac ditir VT: - 2,5cm ='> 25cmlat, = %‘%
60.T
Thoi gian ngan nhat con lic di hét95cm la: t=4,5. T+ S =7 (s)
Cdu 28: Chon D. X = 4 sin [2‘3_“ ( +§62]

Tait=0 =>X=+2cm
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I chu ki con lidc di qua vi tri — 2 hai lin
Sau 1003 chu Ki con lic di qua vi tri -2 1a 2006 14n.

Tai t=0tacé:v=4 c:-:>s-§6E <0. Con léc di theo chiéu am.

C,: con lic qua X = -2 tai thoi diém: -2 = 4 sm[%‘t - S—HJ

6
(|
t=—+2kn
=5 4 (k,neZ)
3
t=——+2nn
L 4

Do v < 0 => thdi diém con lic di tir vi tri ban ddu dén vi tri :
2 |
X=-213 ty = Z(S) |
Thoi gian tir t = 0 vét ¢6 toa dé X = 2 (cm) 14n thie 2007 vao thai diém:
t=t,+ 1003.T = ::— + 1003 x 1,5 = 1504,75 (s)
(,: Do v <0 nén vat CD theo chiéu am khit=0

Thoi gian vat di tir 2 (cm) dén (-2) cm theo chiéu am la: t, = 550

ji % I
6
Thoi diém qua X = -2 (cm) 14n 2007 1a: t= %+ 1003.T =1504,75(s)
Cau 29: Chon B

Cdu 30: Chon D. l=v.T=%:>f: = 75Hz

> <

Cédu 31: Chon D. l=?-04cm =N, 2[SfJ +1=33

Cdu 32: Chon B
Cdu 33: Chon A. Diéu kién xay ra séng dlrng la: (2 ddu c6 dinh)
(!
l’-—-k?l l=%=2—l7—(-)2-03(m) =>v=Af=30m/s

Cdu 34: Chon A. Thdy nhé cao 1én 5 1dn trong 8 (s) = T = 2(s)
Khodng cich 2 ngon séng ké nhaula2m = A=2m

Van t6c truyén séng bién 1a: v = % =I(m/s)

Cdu 35: Chon A. f=50 = 0 =100n

€=C 2 _
=2Z. =2Z.,
C, =2C, ¢l c2
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C,, G mach ¢6 ciing cong sudt nén: Z, _ _Z_fl____

- - Zio=Z Ze=Zes

I Li, = fo fo,=-1= _(_FR__J-'_( R__(;:_l
= (Ze= Zey). (Zy= Zes) =~ R

(Z - 2Ze2). (Zo- Zex) =~ R?

o 3 ) 3 3
Vai 'ZL: ;Z(.: == _%ZCE =—R- ;;}ZE: =4R- :ZC.? __-?'OOQ

= Z: :300!.'2:>L:~2(H)
n

Cau36: ChonB.f=50 = 0=100n = Z.= .y

wC

Zz\/Rz-}-Zé | = =1A

Cau37: Dipin A.
Cdu 38: ChonC. 1=0,25 > P=I"'R=0,625W

Cdu 39: Chon A. f=50Hz = ©=100n=Z, =LoyZ, =——

oC
2 2
RT>P  =R=|Z -Z| = P,,.= PR AP -
: 2R 2[Z, -Z]
U2
Céu 40: Chon A. P = = 4w
I + R3
~34 f
Cou 4l Chon B, Ky= 20 $0B%10 "_f" 0 7.95%103
R, 0,252 10
EAL)
Cdu 42:Chon B. A= —= = 202x10 "3"'2: =4,14eV
r,e 0,3x10°x1,6x10
-4 8
Cdu 43: Chon D. E,,,, = %E—Aﬂ SR AN -72x10™"

0,18x107°
Egnn= 3.8 x 10"

Cdu 44: Chon B. Y =elU, =2V, = 2eV, =6,5% 10° (m/s) =i=0,9
U m

2

Cdu 45: Dip in D Cdu 46: Dap én B



'‘du 47: Chon C.
Khoang cdch tir van sdng bac 2dén 71a4,5mm=5i=4,5 =i=0,9 mm

= =2 -0.6mm
D

it 48: Chon C. Tit céng thic. i=22

a

Trén doan P, Q d6i xiig nhau qua van sang trung tam c6 11 van séng.

=51 =22 _ 03w =4 =2 20,6mm

10 D
'4u 49: Chon D. P=¢N, = -"-"N, =— N, = i
A he
Ne I - 3
H=—N—f=1%::>Ne =IT.-6.Nf:>lbﬂ =e.Ne=c.m=6,44xIO

'‘du50: PipinD. Am=Zmp+(A-Z)m_ -m, =0,1723p

Nang luong lien ket: W = 5:‘—.@ _8,02487MeV

Dé4 _
‘du 1: Chon D. x = 2 sin.(2 nt -—%) =-0,5

a=-2.2n) .sin(27t — 965) =—4n*(-0,5)=0,2.(m/s?)
du 2: Chon D
St 5n
— + A=

‘du 3: Chon C. Vatquavitrix=1ldntht 2: t= —Q-2——6—.T =§
T
Trong 1 chu ky, vat qua vi tri x = 1 1a 2 14n.
Vat qua vi tri x = | 14n thit 4 la: §T+T=%T=-I6—1s

‘du 4: Chon B
Dién truong huéng lén luc dién truong F = E.q

Gia t6c biéu kién g mg, =mg-Eq > g, =g - Eq
m
Dién trudng hudng lén

Hoan toan tuong tu tinh duoc g, = g + Eq
T m
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Eq

f — =
25 J2 2 g+
Ta c6: T _h g —> "'—I:I'= /'—l —> gg = 9_,: m
\gl gl l!ﬁ g_.,_.E_q
m

E -
@81.[g——ﬂJ: I21[g+@—J @--202Eq—=40g — ¢ dm
m m

m
Cdu 5: Chon D. Ti s6 luc dién vatrong luc a= By A0 —-»D
mg 202
) (n—1)eD
Cdu 6: Chon B. x,= —— 5D
a

Cédu 7: Chon B .

Cdu 8: Chon D ‘

Cdu 9: Chon B. Vi la chiim // nén khoang céch giita 2 khe = bé réng viing gia
thoa 0,0, =5 mm
25i=L=5(mm) i=0,2 (mm).

Khoang cich tir hai khe dén man: D= -l_ =2(m)

Vi chim séng t&i song song — S;S, dtiéu diém anh cla thau kinh.
— Man cich thdu kinh la: L=D +f=22 (m).

Cadu 10: Chon A
KhiD,,, thir=r = %: 30
Sini=n.Sinr= V2 . %:lé—i—»i:u

D, =2i— A =90—60=30

Céull:ChonC.D,, =A
A ¥ D+A

I =h.— hH=n=

2 2

SinA = \f_*:m ? &S oS l:_} :\[j %:30-—-)A=60

Cdu 12: Chon B
Tialé L mat 2 cua kinh

—=»rn=0-r =A=30—>sini:nsinr,=J§%—ii=45-—)B

Cdu 13: Chon A
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iu 14: Chon A =

Vat that cho anh that: 1 +—!— . —>d= 5f
d 4d

Vit that cho anh do: s —>d=—

2 vi tri cdch nhau: a= 571-——— =—=10(cm)

iu 15: Chon B. é:—li-& ,L5—>d=0,25=25cm > B

iu 16: Chon A. Anh nay = 4 1dn anhkia — k,=2 va k, =—;—

— Khoang cich tir vat, anh téi TK 1a: 1Sem; 30em — f = :55'3:0 =10(cm)
+

iul17: Chon C
Ca 2 truong hop déu cho anh béng 3 vat nén hai vi tri d6 phai d6i ximg nhau qua
tiéu diém, 2 vi tri cia vat lai cich nhau 10.2 = 20 cm nén ta ching cling céch
tiéu diém 10cm — f = 3.10 = 30(cm)

du 18: Chon D

Néud=15cm,d =30cm —» f= 15,30 =10 cm
15+ 30

Néud=15,d =-30 - f=30cm— PépinD

du 19: Chon A
Theodératacéd' =—2dma |[d+(-2d)|=5—>d=5cmvad’ =-10cm

—> f=10cm — Dipan A
d=-10
du 20: Chon B
1

= —-+l=—5—) Dépén B.
fl f2

0 215 Chow G- Tirong byl trén: — o2l oaec b g 1
x x+20 x+20 40-x

1
f
du 22: Chon A

Vat that cho anh that — Thau kinh h¢i tu hodc guong 16m

Khéng mat tinh Téng quat, xét thiu kinh h@i'-tg

Vat that tai B cho anh tai C — anh nay ao.

Tk dat gilra A, B.
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: , 1
Dat kKhoang cich Bdén D la x: — = L 4= l : ]

= o +
x (-x-=9) x+9 36-x

Giatradugec x =6 — f=10 (cm)
Cau 23: Chon B
anh ¢ trude thau kinh — anh ¢ gin TK hon vat — TKPK
[
f 6 4
Cdu 24: Chon B. Thoi gian ngin nhat di héf quang duong bing bién do la thoi gian
vat di hét MN véi MON = 60°, M va N dai ximg nhau qua VTCB.

- 03= —62."1" — T =1,8s
360

— f=~12cm — Chon B

Cdu 25: Chon D Cdu 26: Chon A

Cau 27: Chon C.
. . s . 200 ., 30*
Cdu 28: Chon D. Ta cé phuong trinh: A"= A" =—+3" =—+2°
®° o
A*=13
Giai hé trén ta duge: 4 |
o =10
Cdau 29: Chon A
e e - mYo -V, = l.hc. S = 6.48.10’ (m/s)— Ddp 4n A.
AA 2 m A A
Cadu 30: Chen D Cdu 31: Chon B
Cdu 32: Chon A, H="e =101 _03107 _, A
n, ePA
he
Céu 33: Chon D. lw=n..e;P=n, i~
H=De _lwhe 1, = Pl _ 12,88mA
n, epi hc
. 4 . AD
Cdu 34: Chon B. Hé van dich chuyén la: 5i= 5—
a
Ta cé: % =£2l— < L=2,5i =2.5£-[?- =3(mm)
a

Cau 35: Chon B. Tir cong thic: h—; = ;‘i +e.U, véi diéukién A =054,

0

175



he hc

Tacd: > —=eU, 5> A= =2,73.107(m) =0,273 — Chon B
2" 2eU, () = '
‘du 36: Chon C. 1= H;P)' ~80,5.10° HPA
C
'‘du 37:Chon A

=2cm — Quang dién tir ¢ thé roi xa | doan < 2 cm.
Ma U, = - 4,55 V — Quang dién tir khong thé dén duge ban kia — Doan 16n
nhatla | cm
‘du 38: Chon A.

hc
hf —eU,
‘du 40: Chon D. Ludng guong phang: a=2(a

Siedad b i:2.(d+c)
20

Bé rong giao thoa: L = 2da

2 2 ‘
S5 L _2da2lfo _ 4.dla”  4la > S6van tang

‘du 39: Chon C. hf = EE +eU, =24, =
A’O

=0,6(um)

aTT Igiam

i_2(d+e)-k(d+e)_2(l+f)
Y
"du 42: Chon A EM—EK=-;Z—C
hc
EL—'EK':-A:'
he hc he AR
- Ey-E =—-—=— 5 A=—12-=656,64(um)
A U = e

“éu 43: Chon B. Ei:-=EE+<=:U,1—->U,,=lhc 1.2 =2,V —->B
AA, e (A A

‘du 44: Chon B. T cong thitc i = AD ta cé: Si, = 6i,
a

Khodng cdch ngin nhét tir van trung tdm dén van s/ng diu tién:

D
L oS, s5 500 1,98(mm)
a
2a2
Ydu 45; Chon A. E="24

=0,125(J) > Aw=0,5m = 50(cm)

V,=A®.cos¢ = 25(cm) - cos ¢ =%_> (p=§
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A,=-A©’sinp=-6,25 NE (mfsz) —sing >0

Aw =0,5 0,5’
Tir , - A=—"—=0,02(m)=2cm
Aw =125 12,5
Cdu 46: Chon C
Cdu 47: Chon C

Khi chi dung L va C, thi mach ¢6 tin so f,
Khi chi dung L va G, thi mach c6 tin so6 f,

Khi C,n6i tiép C, — f,=/f> + £ =5

i A
f, +1,

Khi C, n6i tiép C, thi — f, = =24

Giai hé tréntacé: f, =3Hz; f =4 Hz

Cdu48:Chon D Cdu49: ChonA.1= Hlf“ =0,2(uA)
C

h

Cédu 50: Chon B. h—; =A+eU, 5 A =—:£i—c:Uh =3.36.10"J=2,1eV

Dé>s5
Cdu 1: Chon D

Céu 2: Chon A.Tacé: Dmn =2i—A — 2i =90 - i=45°

A=2r—->r=30=>n=

1
sind45 hﬁ N \ﬁ
sin30 1

2

Céu3: ChonC.D,,,=2i-A=A > 1=A

A=2r=ij
:}n:s_.".]l._)\/i= s'f]zrzzcosr.-)cosr:—i—)!‘=30°—)A=60°
sinr sinr 2

f=20
Cdu 4: Chon D. |f| =20 > w4
f=-20cm (2)
(1): Thau kinh hoi tu
- Néu vat that cho anh that thid + d’ > 4f=80 — A loai

- Vat that cho anh ao

17



Ll
d+d=-45 d =-60
+d = 5

(2): Thau kinh phéan ki

f=-20

Vit cho anh ao -
d+d =45

L
d d -20 —
d

’du 5: Chon B. Xét: x =Asin(ot +@)

Trong d6: A = 0e _ _g_ - Ao’=g
K n’
Tai thoi diém ot +¢ = o

v=Am cosc = |

J cosa > 0 2
a=-Ao’sina =5 - { | = oL An ==
sing =—— NE)
2
> m-—-g—z\C ~ 8,66 ( rad/s)
2u 6: Chon C
Dé thoa man dir kién dé bai

— Quang cu phai la th&u kinh hoi tu—b-l—- 1 I 1
X x+20 x+20 -x +40

2>x=10-f=
~du 7: Chor A
Quang cu phai 12 thau kinh hoi tu

Dit OB = x ta cd: Vat dat tai B cho anh ao tai C: 1-#— !
f x+9 x+9

Vat that dat tai A cho anh that tai C: —— l y - :
X x+9 x+9 36-x

- x=6cm;f=10cm
“du 8: Chon B. Vat that tai A cho énh dotaiB

dd__ 64 __15m)
“d+d 6+ (-4)
“du 9: Chon D

Xét lyc cang day tai vi tri goc o bat ki T=mg(3cosa—-2cosa,)
Khi vat qua vi tri can bing T=mg(3 —2cosa,)
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Téng hop luc trén vat F =T+ P
Qua VTCB F, =T+ P=mg(3 -2cosa,) - mg= mg(3 —2cosa,)=1

|
- cosa, =_ - a, = 60°

Céu 10: Chon D Cau 11: Chon B

Cau 12: Chon A. Hé s6 cong sudt = E—: R
Z JR*+(Z,-Z.)

Mach dar.g cong huong — hé s6 cong suit = |

Tang tdn s6 — (Z,+Z, ): >0—>R<Z—> hé s6 congng sudt <1 — giam
Cdu 13: Chon A Cau 14: Chon C Cdu 15: Chon B Cdu 16: Chon C
Cdu 17: Chon D Cau 18; Chon C

VE

Cdu 19: Chon C. Tacd A’= x*+ —
o

A= 40° - 30°
O 5 T o3 2= 100

A’ =47 4 -%9,— @
| (O}
- A’=5 5 A=5(cm)
Cadu 20: Chon B. Z,=20 Q, Z=50
Cong suft toa nhiét trén R 1a: P =Rl
_ U’ R — U’
R+’ +(Z, -Z) 2P+ @ -Z)+2r
Diu “=" & R’>= '+ (Z,- Zo) =40°+30°= 50 "R =500
LI Ccu Ui
= +
2 2

Cdu 21: Chon B. Tacé : Ty 2 5 I=50 mA

Cdu 22: Chon C. Tacé:d = f(l- ]—:)

k=3 - d, =12(=L)dg
k=-3 - d, =12(l-§)=6

Cdu 23: Chon D
I
d=f(1-—

( K)



k=2 > 15=f(l——l—)=fl—9f=30
2 2

k=-2 = I5=1(1+ l)=1.§—zv~l=10
e S

;du 24: Chon A
Vat that cho anh ao qua thau kinh hoi tu

]
d= f(l-—)-%f S—
-—f(l-—l()-—f -5f=-5 — f= 10 (cm)
d+d=-5 |

~du 25: Chon B. Cong thic khoang van: i = Q =1,5.10" (m) = 1,5 (mm)
a

Tai x=3,75 khong thé 12 van sdng — Van t&i bac k
2(k-1)
_>

~du 26: Chon C. OC=40 (cm)

1,5=375 > k=3

1
Ngudi deo sit mit —» d’=-0,4 (m)
L ) T N w25 e
d d f d-f

“du 27: Chon B. 2 vi tri dat kinh
1 {d, =30,d,'=60

K|—_Kﬂ _-)Kl—_ J
d,= 60,(112 =30

; — £=20 (cm)

Tdu 28: Chon B. K= o’'m= (% ). ‘m = 16 (N/m)

Fhrlm: - K A= 018 (N)
Cdu 29: Chon A

= 7.A=1,05 2A=03(m) »>v= %:l.f=30(mls)

Cdu 30: Chon B. Zc = 120 - Z= \|R*+Z? =200 (Q)

I e | A
7 (A)
2 2 2 +2
Cau 31: Chon B. Tle = Cz" +L; Rt ic_li.-ﬂov



Céu 32: Chon B. Tacd A= F-—2nc~J C-(z(k)) L—8 10" (F)

1

Cdu 33: Chon C. D.=.D,+ Dy= ——+ —— =5 (di6p)
0,1 -0,2
Cadu 34: Chon B. 4p dung cong thic Niuton: p= ’—:;— vi# q=f|K|
f f 3f 5
Tacé:p= —,q= —,p2= —, +30——fK
0P g O P2 g ;
2f 9
—)1 SK — =255 - f=15cm
——fK =30
Cdu 35: Chon B. Tia 16 truyén thing ra khong khi vudng géc v6i mat thir 2 cia
1 1
lang kinhnénsini=—= — i=45°
g n
Cdu 36: Chon A. x=-;- - f= %:751&
Céu 37: Chon B
he
p=¢.N;= TNf
= De_03x10?
] |
34
Cau 38. Chon B, A= 1€ = $O25X10 3107 _ o5 g0y
A 0,25x10

]

Cdu 39: Chon A Cdu 40: Chon C

-34
Cdudl: ChonB. A= he _ 6.625:-:!2 x3.10°
eA, 1,6x1070,3x10°

=4,14(eV) °

Céu 42. Chon D. E, ... = -'313 -A=38x 10M0)

mv’> 2eU

Cdu 43.' Chcn B. —2—'“ =e.U, = v= »=6,5. 10" m/s

m

Cdu 44: Chon C
VAnszingbac2denb&?cokhoangcéch45mm::>51—45 =i1=09

T‘l‘:cOngthucrL:,}P— l—-[—)-—O.Gpm
o
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Cdu 45: Chon C

PQ=3mm
Trén doan P, Q d6i xitng nhau qua van sdng trung tdm c6 11 van sing
=i= —P—Q=0.3 A= £=0,6 pm
10 D
N
Cdu 46: Chon D. H= %= —=
f
P 2 N N e e 20
A hc 100 100hc
= I=elN =e. 21 =6,44x 10" A= 6,44 mA
C

Cdu 47: Chon B

-34 3
Céu 48: Chon A. A= he _ 6,6252]90 x3.104 2
eA, 1,6x1077.0,578x10

2,15eV

Cdu 49: Chon D

" =648 x 10° m/s

Cdu 50: Chon A. 2° = ——



